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Tema: «Hpopmanmonnsie TexHonoruu (UT) kak cocraBHas 9acTh HH()OPMATUKID

1.1.1 Bonpocsl JieKum:
1. Nudopmanmonnsie Texnonoruu (MT) kak coctaBHas yacTh nHOOpMATUKH

1.1.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. HaumenoBanue Bonpoca Ne 1. Mudopmanuonnsie Texnonoruu (MT) kak cocraBHas 4acTh
UHPOPMATUKU

Hngpopmamuka - HaydHOE HAIpaBICHHE, 3aHUMAIOIIEECs] U3yUYEeHHEM 3aKOHOB, METOJIOB U
Croco0OB HaKarulMBaHUs, 00paboTKH U mepenaun uHGopManuu ¢ nomoibio O9BM u apyrux
TEXHUYECKUX CPEACTB, IPYIIa TUCHUILINH, 3aHUMAIOIINXCS Pa3IUYHBIMU aCTICKTaMU TIPUMEHe-
HUS U pa3paboTku DBM: mpukianHas mMareMaTHKa, IPOrpaMMHUpPOBAHKE, IIPOrpaMMHOE o0ec-
neueHme, UCKYCCTBEHHBIN MHTEIJICKT, apXUTeKTypa DBM, BEIUNCIUTENbHBIE CETH.

OcHoBHbIE HanpaBIeHUs] THPOPMATHKHU CIIEAYIOLIHE.

Teopemuueckasn unghopmamuxka — MaTeMaTudeckasi JUCHUIIIMHA, UCIOJIB3YIOIIasi METOIbI
MaTeMaTUKHU AJi MOCTPOCHUS U W3Yy4YeHHsI Mofesieil oOpaboTKH, mepesadyd W HCIOJIb30BaHUS
uH(pOpMallii, OHA CO3/1aeT TOT TEOPETHUECKU (PyHIaMEHT, Ha KOTOPOM CTPOMUTCS BCE 3/1aHUE
nH(pOPMATHKH.

Kubepnemuxa - nayka 00 ynpaBI€HHH B JKUBBIX, HEKHUBBIX U MCKYCCTBEHHBIX CHCTEMaX.
KubGepHeTrnka MOXeT paccMaTpHBaThbCsl Kak MpHUKIagHas WH(GOpMATHKa B 00JaCTH CO3/IaHUS U
UCIIOJIb30BaHUSI ABTOMAaTHUECKUX WM aBTOMATH3UPOBAHHBIX CHUCTEM YIPAaBJICHUS pa3HOW cTe-
NEHHU CJIOXKHOCTH: OT YIPABICHUS OTAEIbHBIM OOBEKTOM (CTAHKOM, IMPOMBIIIICHHOW YCTaHOB-
KO#, aBTOMOOWJIEM U T.I.) - 10 CIOXHEUIIMX CHUCTEM YIPABJICHUS IENBIMU OTPACISIMU IPO-
MBIIIICHHOCTH, OaHKOBCKMMHU CHCTEMaMH, CUCTEMaMH CBSI3M M JIa)Ke COOOIIECTBaMU JIIOJIEH.
Haunbosiee akTUBHO pa3BUBACTCA MmexHuuecKas KubepHemuxa, pe3ylbTaTbl KOTOPOH UCIONb3Y-
I0TCS IJIs1 YIIPABJICHUS B IPOMBIIINIEHHOCTH U HayKe.

IIpoepammuposanue - chepa nesTEIbHOCTH, HalpaBiIeHHass Ha CO3JaHHUE OTAEIBHBIX 1po-
epamm U naKemos NPUKIAOHbIX NPOSPAMM, Pa3pabOTKY A3bIKO8 NPOSPAMMUPOBAHUs, CO3TAAHHE
ONnepayuoHHbIX cucmem, OPraHU3AIMI0 B3aUMOJCHCTBHS KOMIIBIOTEPOB C IMOMOIIBIO HPOMOKO-
J108 CBA3U.

Hckyccmeennvlii unmennexm, 1enb paboT B 00JIACTH KOTOPOrO HampaBieHa B PAaCKpPbITHE
TalHBI TBOPYECKOM IEATENBHOCTH JIIOJIeH, MX CIIOCOOHOCTH K OBJIQJICHUIO HAaBbIKAMH, 3HAHUSMHU
U yMeHusMu. MccnenoBanusi B 00JacTH UCKYCCTBEHHOTO MHTEIUIEKTAa HEOOXOAMMBI IIPU CO3/1a-
HUM poOOTOB, CO37aHNU 0a3 3HAHUN U HKCIEPTHBIX HAa OCHOBE 3TUX 0a3 3HAHHWM CUCTEM, IpUMe-
HEHHME KOTOPHIX HEOOXOIMMO U B IOPUANYECKON IEATEILHOCTH.

Hngpopmayuonnvie cucmemol - CUCTEMBI, TIpeTHA3HAUCHHAS ISl XpAHEHUs], TOMCKA U BBIAA-
4y MH(OPMAUK TI0 3arpocaM Mojb3oBareneil. B opuanyeckoil 1esiTeIbHOCTH PUMEPOM Ta-
KHX CHCTEM SIBJISSIIOTCS TIpaBoBbie mHpopMarronnbie cucteMbl "Komekc", "T'apant", "KoHcyib-
TaHT", HH(QOPMALIMOHHBIE CUCTEMBI JUIsI XpaHEHHsI M TIOUCKA Pa3IMYHbIX YUYETOB (JAKTHUIOCKO-
MAYECKUM, TOPaMUITBHBIA, MYyJIETHIIB30TEKH, MIOXUIIICHHBIX U OOHAPY)KEHHBIX Belel u ap.). 3a-
Jlaya IepeBojia BCEX yYETOB B AJIEKTPOHHYIO (hOpMY M OpraHu3alus AOCTYyINa K HUM 4Yepe3 BbI-
YHUCIIUTENbHYIO CETh B HACTOSIIEE BpEMS BEChbMa aKTyaJIbHa.

Buruucnumenvnas mexnuka — caMOCTOSITENIbHOE HAlpaBjeHHE, B KOTOPOM 4acTh 3a/1a4 He
UMEET MPSIMOro OTHOUICHUS K MHGpopMaTuKe (MHKpPODJIEKTPOHMKA), OJHAKO IpU pa3paboTke,
IPOCKTHUPOBAHUU U Tpou3BojcTBe DBM Hanbosee MIUPOKO HMCIOIB3YIOTCS TOCTUKEHUS WH-
dopmaTuku.

3awuma ungopmayuu - chepa ASITENLHOCTH, HANpaBlIeHHas Ha 00OOIICHHE MPHEMOB,
pa3paboTKy METOJIOB U CPEJCTB 3ALIUTHI JAHHBIX.

HcTopudecku clI0BO uHgopmamurxa MPOUCXOAUT OT (PpaHIly3CKOro cioBa Informatique,
00pa3oBaHHOTO B pe3yibTare 00bEIUHEHUS] TEPMUHOB [nformation (ungopmayus) v Automati-
que (asmomamuxa). HecMOTpsl Ha HIMPOKOE HCIIOJIB30BAHUE TEPMHUHA UHOpmamuka B pslie
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ctpan Bocrounoii EBpomnbl, B GonbimnHCcTBe cTpaH 3anaanoil EBponsl n CIIIA ucnonb3yercs
npyroi tepmuH - Computer Science (Hayka o cpeocmeax bl4ucaIumenbHot mexHuKu).

Baxkneiiimmm HanpaBieHreM HH(GOPMATUKU SBIISIOTCA MH()OPMALIMOHHBIE TEXHOJIOTHH.

Omnpenenenre HHPOPMANUOHHONW TEXHOJOTHHU

TexHonorus mpu TepeBojie ¢ Trpedeckoro (techne) o3HawaeT MCKYCCTBO, MAacTEpCTBO,
YMEHHE, a 3TO HE UTO MHOE, KaK IPOIECCHI.

Iloo npoueccom cnenyeT MOHUMATh OMPENEIICHHYIO COBOKYMHOCTh JACHCTBUIA, HANpaB-
JICHHBIX Ha JIOCTH)KCHUE MOCTaBiIeHHOU 1enu. [Iporecc momxkeH onpenensThcs BeIOpaHHON
YeJIOBEKOM CTpaTerueil u peaan3oBaThCs ¢ MOMOIIBIO COBOKYITHOCTH PAa3IMYHBIX CPEICTB U
METO/IOB.

Ilo0 mexnonocueini mamepuanvbHo20 RPOU3EOOCHI8A TIOHUMAIOT COBOKYITHOCTh
CPE/ICTB U METOJZIOB 0OpaOOTKH, M3TOTOBJICHUS, U3MEHEHHSI COCTOSIHUS, CBOMCTB, (DOPMBI CBHIPHS
WM Marepuana. TexHOJOorus U3MeHsSeT KaueCTBO WJIM NMEPBOHAYAIbHOE COCTOSHUE MaTepuu B
HEJSIX TTOJIYICHHSI IPOTYKTA.

Nudopmanus sBasieTcss OJHUM U3 LEHHEUIINX PECypcoB OOIIECTBA, HAPSAY C TaKUMHU
TPaIUIIMOHHBIMA MAaTEPHAILHBIMUA BHJIAMU PECYPCOB, Kak HE(Th, ra3, MOJIE3HBIC UCKOMIACMbIE U
Ip., @ 3HAYMT, MPOLIECC €€ MepepabOoTKH M0 aHAJIOTUH C IIPoIeccaMu epepadOoTKU MaTepHUaTbHBIX
pPECYpcoB MOXHO BOCIPUHUMATh KaK TEXHOJOrui. Torjga cnpaBeaiuBo cleaylomee on-
pexneneHue.

Hugpopmayuonnaa mexnonozusa (HT) - cOBOKYMHOCTh CPEICTB U METOJOB cOopa,
00paboOTKHM M mepeaaun JaHHBIX (IEPBUYHON MH(OpMAIMK) AJi MOodydeHUs: HH(popManuu Ho-
BOT'O KQ4eCTBa O COCTOSIHIH 00BEKTa, MPOIecca UK sABiIeHUs (MHPOPMAIIMOHHOTO MPOAYKTA).

Lenb nHGOPMALIMOHHOM TEXHOJIOTUH - IPOU3BOJCTBO MH(GOPMAIMHU Ul €€ aHaIu3a 4Yelo-
BEKOM U MPUHATUSA HA €0 OCHOBE PEUICHUS MO BBIIOJIHEHHIO KaKOT0-JIN00 JICHCTBUS.

[IpakTryeckoe MpuiIoKeHUe METOJIOB U CPEICTB 00PAaOOTKU JAHHBIX MOKET OBITh pa3ivy-
HBIM, MTO3TOMY I1€JIeCO00Pa3HO BBIIEIUTDH IMI00ATbHYI0 0a30BbIe M KOHKPETHBIE WH(OPMAIIMOH-
HbI€ TEXHOJIOTHH.

I'noéanvnas ungpopmayuonnan mexnonozusa BKIIOYAET MOJCIH METOJABI U CPEJCT-
Ba, (OpMaATHM3YIOIMKNE U TTO3BOJISIIONINE UCTOJIb30BaTh HHGOPMAIIMOHHBIE PECYPCHI 00IIeCT-
Ba.

bazosaa ungpopmayuonnaa mexnonozusa npenHazHaueHa sl ONpeaeieHHONH 00-
JacTH MpUMEHEeHUs! (TPOU3BOJICTBO, HAYYHBIC UCCIICIOBAHUS, OOyUYCHHE U T.1.).

Konkpemmuovie ungpopmayuonnvie mexnonozuu peanusyoT o0paboTKy JaHHBIX MPH
peuieHny QyHKIMOHAIBHBIX 3a7a4 MoJb30oBaTedel (Hampumep, 3aJaud ydera, IJIaHHpOBa-
HUSI, aHAJIN3a).

Kak u Bce TexHonoruu, nHGOPMAIOHHBIE TEXHOJIOTUN HAaXOAATCS B MOCTOSSHHOM pa3-
BUTUU U COBEPIICHCTBOBAHUU. DTOMY CIIOCOOCTBYIOT MOSBIEHHE HOBBIX TEXHHUECKUX CPEJICTB,
pa3paboTKa HOBBIX KOHLIEMIIMH, METOJOB OpraHU3ally TaHHBIX, UX Mepeaayd, XpaHeHus u oopa-
00TkH, POpM B3aUMOACUCTBUS TOJIL30BATENICH C TEXHMYECKHMMHU U JIPYTUMH KOMIIOHEHTaMH WH-
(bopManMOHHO-BBIUYUCIUTEIBHBIX CUCTEM.

1. 2 JIekuusi Ne 2 (2 gaca).
Tema: «[lonsTne nHGOpPMAIIMK U OCHOBHBIC NMPUHLIUIBI 00pabOTKH IaHHBIX B mpodec-
CHUOHAJILHOM NESTEIbHOCTIDY
1.2.1 Bonpocsl JieKIum:
1. IlonsTue uHGOPMAIMM M OCHOBHBIC MPHUHIUIBI 00paOOTKH NAaHHBIX B Mpodeccro-
HaJIbHOW JI€SITENBHOCTH.

1.2.2 KpaTkoe conep:kaHue BOIPOCOB:



1. HaumenoBanue Bonpoca Ne 1. [lonstue nHpopmanuu U OCHOBHbIE MPUHLMUIIBI 00-
paboTKH JaHHBIX B TPOQPECCHOHATIBHON e TETHLHOCTH.

llonamue ungopmayuu. TepmuHn uHPOpMAIUS MPOUCXOTUT OT  JIATUHCKOIO
«informationy, 4To 03HauaeT pa3bACHEHHE, OCBEIOMIICHHE, H3noxkeHue. C MO3UIIUN MaTepran-
ctudeckon uocopun nHGOpMAIUS €CTh OTPAKEHUE PEATHBHOTO MHUpPA C TTOMOIIBIO CBEJICHUM
(coobmienwmif). CoobuieHue - 3To Gpopma npeacTaBieHus nHpOopMaluy B BUJE PeUH, TEKCTa, H30-
OpaxeHust, MUGPOBBIX JAHHBIX, TPAPUKOB. TaOIHI] U m.n. B mmpokoM cmbiciae uHopmaius -
3TO OO0IIeHAayYHOE TOHATHE, BKIIIOYaroliee B ceOs 0OMEH CBEICHUSIMH MEXAY JIIOJbMHU, OOMEH
CHUTHAJIaMH MEXY )KMBOW M HEKUBOW MPUPOJIOH, JTIOJIbMU U YCTPOMCTBAMM.

Hugpopmayus - ceenenust 00 00bEKTaX U SBICHUAX OKPYXKAIOIIEH Cpeabl, UX MapamMeT-
pax, CBOWCTBaxX U COCTOSIHUU, KOTOPbIE YMEHBIIAIOT UMEIOIIYIOCS O HUX CTENEeHb HeolpeaeeH-
HOCTHU, HETIOJTHOTHI 3HAHHIA.

C XX Beka — 001eHayqYHO€e TIOHITHE: 3TO OTHOIICHUS MEKTY JIFOABMH, YEJIOBEKOM U aB-
TOMATOM, JKUBOTHBIMH U PACTEHUSMU U T.]I.

J10BOJIBHO pacHpOCTpaHEHHBIM SIBIISIETCA B3IVIA HAa MH(OPMALIMIO KaK Ha pecypc, aHajo-
TUYHBIN MaTepUaIbHBIM, TPYIOBBIM M JICHEKHBIM pecypcaM. JTa TOYKa 3PEHHUS OTPAXKACTCS B
CJIEYIOIIEM OTIpEIeICHUN.

Hugpopmayus - HOBBIE CBEACHHUSA, MO3BOJIAIONINE YIYUYIIUTH MPOLECCH], CBS3aHHbBIE C
npeoOpa30BaHUEM BEIIECTBA, SHEPTUU U CaMO HH(POPMAIIUH.

Hugpopmayuonnvie pecypcvi — 3T0 JOKYMEHTBI U MAaCCHUBBI JOKYMEHTOB B MH(oOpMaIiu-
OHHBIX cucTeMax (OubimoTekax, apxuBax, poHmax, OaHKaX NaHHBIX, JEMO3UTAPHUIX, MY3CHHBIX
XPaHEHBAX U JIp.).

Tepmun “uHoOpMaIMOHHBIE PECYpPCHI” CTal MHUPOKO UCIOJIB30BATHCA B HAYYHOU JIMTE-
parype nocie myoaukanuu u3BectHoi MoHorpaduu I'.P. I'pomosa “Hannonanbsuble nH(pOpMAa-
IIHOHHBIE PECypPChl: TPOOJIEMbI MPOMBINIIEHHON dKcIuTyatanuu’”’. Celduac OH e1le He UMeeT OJI-
HO3HAYHOTO TOJIKOBAHHUS, HECMOTPSI HA TO, YTO ITO MOHSATHE SBISETCS OJHUM U3 KITIOYCBBIX B
npobneme wHpopmaru3anuu oobmectBa. [103TOMy BakHOW SBISETCS MpoOJieMa MOHUMAHUS
CYITHOCTH MH(POPMAIMOHHOTO pecypca, Kak GOopMbl IPEICTABICHUS JAHHBIX U 3HAHUI, €ro po-
JU B COLIMAJBHBIX MpOIIEccax, a TaKKe 3aKOHOMepHocTel (opMUpOBaHUsA, MpeoOpa3oBaHUs U
pacnpocTpaHeHUs PA3IMYHBIX BUAOB HH(OPMAIIMOHHBIX PECYPCOB OOIIECTBE

Hughopmayuonnwlii nomenyuan CTAaHOBUTCS TaKUM K€ BaKHBIM SKOHOMUYECKUM U COLIH-
ATBHBIM (DAKTOPOM pa3BUTHS, KaK YJHEPTeTUUECKUH, TPOMBINIICHHBIA U 0OOPOHHBIN TOTEHITUA,
YHCIIEHHOCTh M 00pa30BaTeIbHbIN NMOTeHIHal. B nousaTue nHdopMalnoHHbIN MOTEHIHA o011e-
CTBa BKJIFOYAETCS HE TOJHKO BECh HMHIYCTPUAIBHO-TEXHOJIOTUYECKUN KOMIUJIEKC CPEJICTB HH-
(dbopMaTUKH TOH WM MHOM CTpaHbl, HO TAaKXKE€ U CETh HAyYHO-UCCIEN0BATENbCKUX, YUCOHBIX, ajl-
MUHUCTPATUBHBIX, KOMMEPUECKHUX U IPYTUX OpraHU3aIlUil U COIMATbHBIX HHCTUTYTOB, JIEATEb-
HOCTb KOTOPBIX COJIEHCTBYET
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3 PEKTUBHOMY HCIIOIBb30BAaHUIO0 MH()OPMAIIMOHHBIX PECYPCOB, a TAaKXKe MOJTOTOBKE IS 3TUX
1esell HeoOXOMMOr0 KOJIMYECTBA CHEMAINCTOB COOTBETCTBYIOIIETO IPOQHIIS.

WNndopmanus He oTAenrMa OT mpoiecca HHHOPMUPOBAHUSA, TTOATOMY HEOOXOIUMO pac-
CMaTpUBaTh MCTOYHUK HHPOpMANHMK M ToTpeduTenei mHbopmaruu. Ponb morpeduteneli vH-
dopmanuy oyepunBaETCs B TAKOM OIPEICTICHHH.

Hngpopmayus - HOBbIE CBECHMS, IPUHSTHIE, TOHATHIE U OLIEHEHHbIE KOHEYHBIM NOTPEOH-
TeJIeM Kak rosie3Hble. HdopMmaliyeii SBasioTCs CBeICHHs, pacIIUPSIOLIIe 3arnac 3HAaHUH KOHed-
HOTO TTOTpeOuTENst 00 OKPY’KAIOIIEM HAC MHPE.

Hapsiny ¢ undopmanueit B uupopmatuke yacto ynorpedisiercss nouarue /Jannsie. Iloka-
KEM, B UEM UX OTIMUHE.

Jannvle MOTYT paccMaTpUBaThCs KaK MPU3HAKU WM 3allMCaHHbIe HAOIIOICHHSI, KOTOPBIE
10 KaKUM-TO MPUYMHAM HE UCIOJIb3YIOTCA, a TOJIBKO XpaHATCS. B ToM ciydae, eciu nosBisercs
BO3MOXXHOCTh HCIIOJIb30BaTh ATH JAHHBIC U YMEHBIICHHS HEOMPEAEICHHOCTH O 4YeM-IH0o,
JlaHHbIe MpeBpamatTcs B MH(opmanuto. [losTromy uH(OpManueil SBISIOTCS HCIOJIb3yeMbIE
JTAHHBIE.

B cymnocTH, 0anmbie — 3T0 3aperucTpUPOBAHHBIE CUTHAIBL.

[Ipu pabote ¢ uHPOpMaMel Bcerga MMeeTcs ee UCTOUYHUK M MoTpeduTens (moyya-
TEJIh)

Coo01eHre 0T UCTOYHHUKA K MOJTYYaTeNo NepeaaeTcs MoCpeICTBOM KaKoi-HuOyab cpe-
IIbI, SIBJISIFOIIIEHCST B TAKOM CITy4dae «KaHajioM CBs3u» (puc.). [Ipu nmepegave peueBoro cooOmeHus
- BO31lyX, B KOTOPOM PacHpOCTPaHAIOTCS 3BYKOBBIE BOJIHBL, a B Ilepeade MUCbMEHHOT0 co001IIe-
HUSI KaHAJIOM COOOILEHUS] MOXKHO CUMTATh JIMCT OyMaru, Ha KOTOPOM Hare4yaTaH TEKCT.
YenoBeKy CBOMCTBEHHO cyObeKkmugHoe BOCIpUATHE WH(POpPMALUU Yepe3 HEKOTOpBId Habop ee
CBOWCTB: 8AJHCHOCMb, 00CHOBEPHOCb, C80EEPEMEHHOCHb, OOCMYNHOCMb U T.I. B 3TOM cMBbICie
OJTHO M TO e COOOIIeHne, IepeaBaeMoe OT UCTOYHHKA K MOJTyYaTesro, MOXKET IepeiaBaTh UH-
dbopmaruio B pa3HON CTEMEHHU.

[To Mepe pa3BUTHS HAYYHO-TEXHUYECKOTO Iporpecca W OOIIEro YCIOKHEHUs CBS3ed B
YeJI0BEYECKOM OOIIECTBE TPy03aTpaThl Ha 00pabOTKy JaHHBIX HEYKIOHHO Bo3pacTtaroT. [Ipex-
JIe BCETO, 3TO CBSI3aHO C MOCTOSIHHBIM YCIOKHEHHEM YCJIOBHM yNpaBieHUS MPOU3BOACTBOM U
obmiecTBoM. BTopoii akTop, Takke BBI3BIBAIOIINI 001Iee yBennueHne 00beMOB 00padaThiBae-
MBIX JAHHBIX, TOXKE CBSA3aH C HAYYHO-TEXHUUYECKUM MPOTPECCOM, @ UMEHHO C OBICTPBIMH TeMIIa-
MM TIOSIBJICHUS U BHEAPEHHSI HOBBIX HOCUTEJNIEH TaHHBIX, CPEICTB UX XPAHEHHUS U IOCTABKH.

JlaHHbBIE 1OCTATOYHO MHOTOOOpPAa3HBI O BUJIaM, PUPOJE, CTPYKTYPE U T.1.

Haubonee s¢dpdexruBHas nx o6paboTka mocturaercs npu ucnoiabzoBanuu IBM. UToObl
3TO OCYIIECTBUTH, TPEOYETCS npeobpazosanue OaHHbIX.

Ilpeobpaszosanue danHbix - IEPEBOJ JAHHBIX U3 OJHOW (OPMBI B APYT'YIO MM U3 OJHOU
CTPYKTYpHhI B Apyryto. [IpeobpazoBanue TaHHBIX YaCTO CBA3aHO C U3MEHEHHMEM THIAa HOCHUTEIIS:
HalpuMep KHUTH MOKHO XPaHUTh B OObIYHOW OyMa)KHOW (popMe, HO MOKHO MCIOJIb30BATh IS
ATOTO | SJEKTPOHHYIO GopMy, U MUKpodoToruieHky. K mporeccy nmpeoOpa3oBaHus TaHHBIX OT-
HOCUTCSI U Koouposanue OanHvix. CyIECTBYIOT pa3IMyYHBIE CIIOCOOBI KOJUPOBAHMSA, HO JUISA
OBM OCHOBHBIM SIBJISIETCS MPEOOpa30BaHUE AHAIOTOBOW (DOPMBI DJIEKTPUUECKOTO CHUTHAIA B
mudpoyto. [locnencrsueM 3Toro ABiseTcs MPEACTaBICHUE JAHHBIX B 080UYHOU (hopme.

B xone nndopmannonHoro mpoiecca, B TOM 4Hciie, B SJKOHOMUYECKOI cdepe, NCIoiib-
3YIOTCSI pa3IMYHbIE METOJIbI UHPOPMAYUOHHO20 OOMEHA.

B cTpykType BO3MOXHBIX onepayuti uHGpopmayuoHHo20 0OMeHa MOKHO BBIACITUTH Clie-
JYIOUIHE OCHOBHBIE:

- cOop OauHbIX - HAKOIUIEHWE UH(POPMAIIUK C TENIbI0 00€CTIeUeHUs TOCTAaTOYHON MOJHOTHI IS
IIPUHATUS PELICHUM;

- popmanuzayusa 0anHslX - TIPUBEACHNUE TAaHHBIX, TOCTYMAIOIINX U3 PA3HBIX UCTOYHUKOB, K OJH-
HaKoBOH (hopme, YTOOBI cenaTh UX COMOCTABUMBIMU MEXAY COOOM, TO €CTh MOBBICUTh UX YpO-
BEHb JOCTYIHOCTH:



- unbmpayus 0aHHbIX - OTCEUBAHUE IUIIHUX» JAHHBIX, B KOTOPHIX HET HEOOXOIUMOCTH ISt
MIPUHATHUS PELICHUH; MPU 3TOM JOJDKEH YMEHBIIAThCA YPOBEHb IIyMa, TOCTOBEPHOCTh U AJICK-
BAaTHOCTH JaHHBIX JOJIKHBI BO3PACTATh;
- COpmMuposKa OaHHbIX - YIIOPSAOUEHUE JAaHHBIX 110 33JaHHOMY MIPU3HAKY C IENIbI0 YA00CTBA HC-
MOJIb30BAHUS; MTOBBIMIAET TOCTYITHOCTh HH(OPMAIINK;
- apxusayusi OAHHHIX - OPTAHU3ALMS XPAHEHUS NAaHHBIX B YIOOHOW W JIETKOJIOCTYIMHOU (opme;
CIIY’)KHT JJIs CHIDKEHUSI DKOHOMUYECKUX 3aTpaT MO XPAaHEHHIO JTAHHBIX U TOBBIIIAET OOIIYIO Ha-
JEKHOCTh HHGOPMAIIMOHHOTO MPOIIecca B IIEIOM;
- 3auWuma OaHHbIX - KOMIUIEKC MEp, HApPaBJICHHBIX Ha MPEIOTBPAIICHUE YTPaThl, BOCIIPOU3BE-
JeHUs 1 MOAU(UKAITUHN JTaHHBIX;
-mpaHcnopmuposexka OanHulx - TIPUEM U Tiepeaada (JoCTaBKa M IMOCTaBKa) JAHHBIX MEXKIY yaa-
JICHHBIMH YYaCTHHKaMH HWH(GOPMAIIMOHHOTO TPOIlecca; MpU 3TOM HCTOYHUK JaHHBIX B WH(MOP-
MaTHKE MIPUHATO HA3bIBATh CepgepoM, a IOTPEOUTEIS — KAUEHMOM.

[IpuBeaeHHBIN 37€Ch CIUCOK TUIIOBBIX ONEpaluii C JaHHBIMH JajeKo He MoJIoH. [loHbIi
CIIMCOK BO3MOJKHBIX OIEPALIMN COCTAaBUTh HEBO3MOKHO, Ja U HE HYKHO. BaxkeH Apyroil BeIBOA:
pabora ¢ nHpopManue MOKET UMETH OTPOMHYIO TPYAOEMKOCTh M €€ HaJI0 aBTOMaTHU3UPOBATh.

DxoHoMHYecKass wHpopManus oOpadaTbiBaeTCs € HCHOJb30BaHUEM WH(GOPMAIIMOHHOU
TEXHOJIOTHH.

Texnonoecus Tipu TepeBOjie C rpedeckoro (techne) o3HavaeT MCKYCCTBO, MacTEpPCTBO,
YMCHHEC, @ 3TO HC UTO MHOC, KaK IMPOLCCCHI. HOI[ npoyeccom CICAyCT MOHUMATL OMPCACICHHYIO
COBOKYITHOCTh J€HCTBUH, HAIIPABJICHHBIX HA TOCTUKEHUE TTOCTABJICHHOM 1IEJIH.

[lon mexnonozuett mamepuanbroco npouzeo0cmea MOHUMAIOT MPOLIECC, ONMPEACIISIEMbIN
COBOKYITHOCTBIO CPEACTB W METOAOB O0OpabOTKH, H3TOTOBICHUS, H3MEHEHHS] COCTOSHUSA,
CBOﬁCTB, (1)0pr1 ChIpbs WJIK MaTCpuaa. TexHoIOrHA U3MEHSIET KaueCTBO HMIN IMEPpBOHAYAJILHOC
COCTOSTHUE MAaTEPHUH B LIENAX MOITYYSHHUS] MaTEPHAIbHOTO MPOAYKTA.

MaTepuansHLe T W AL
PecypCal EXHOMNCTAA MpomykT Nlaibbin mﬂnppmymrr
— | MATEpMANRHOD [ Hnubopmalpontas
NPCUIR0OCTES TELHEROM A *

Puc. 3. Unghopmayuonnas mexnonoeusi Kax aHaioe mexHoaio2uu
nepepadoomKu MamepuaibHolX pecypcos

Hngpopmayuonnan mexnonozus - IpoIiecc, NCIONb3YIOINI COBOKYITHOCTb CPEICTB U Me-
TOJIOB cOOpa, 00pabOTKK U TMepesadd JaHHbIX (MepBUYHON MH(POPMALUU) s TOTYYECHUS WH-
(opmManvu HOBOTO KayecTBa O COCTOSIHUU O0BEKTa, Mpoliecca WK siBICHUs (MH(OPMAIIHOHHOTO
npoaykra) (puc. 3).

Llenv mexnonocuu mamepuanrbHoO20 NPoOU3EOOCMEA - BBITYCK NPOAYKIHH, YIOBIETBO-
psIroIei MOTPEOHOCTH YeOBEKa MITH CHCTEMBI.

Lenv ungpopmayuonnoi mexnono2uy - IPOU3BOACTBO UH(OPMALIUY [yl €€ aHaIu3a de-
JIOBEKOM M IIPUHSTHS HA €T0 OCHOBE PEIICHHS MO BHIIIOTHEHHIO KaKOTO-TH00 1eHCTBUSL.

[TpumeHsist pa3Hble TEXHOJIOTHH K OJHOMY M TOMY K€ MaTepHaJIbHOMY Pecypcy, MOKHO
HOJIYYUTh pa3sHble M3JIENHs, TPOAYKTHL. To ke camoe OyJeT cpaBeUIMBO | I TEXHOJIOTUH T1e-
pepaboTku uHpOpMaIUH.

KomnoneHTHI HHPOPMALMOHHBIX TEXHOJIOTHIl

NudopmanimonHas TeXHOJIOTHS 41T 00paOOTKU SKOHOMHYECKOW MH(OPMAIIUU BKITIOYAET
B ce0s1 COBOKYITHOCTD CJICAYIOIIMX COCTABIISIONINX.

Coop undpopmanum.

OO0s3aTenbHBIM KOMIIOHEHTOM 1000 MH(QOPMALMOHHOM CHCTEMBI SIBIISETCSI BXOJHOMN
MOTOK TEePBUYHON MH(GOpMAINK, TOCTYNAIOIMNWNA U3 BHEIIHEHW cpenbl. [lepBuunas nHdopmarums
MO’KET OTHOCHUTCS KaK K PETJIAMEHTUPOBAHHOM, TaK U K HEPETrJIaMEHTUPOBAHHOMN

K permamenTupoBanHoi HHPOpPMAIIUA MOKHO OTHECTH:
- nH(pOPMAIHMIO TUPEKTUBHOTO XapakTepa (3aKOHOJaTeIbHbIE aKThl, TIOCTAHOBICHUS U T.I1.);
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- Y4ETHO—OTYETHYIO HH(OPMAIIHIO, IPEIOCTABISIEMYIO (PU3NIECKUMHU U IOPUINYECKUMU JINIIAMH
JIpyT IPYTy COTJIACHO COOTBETCTBYIOIIEMY 3aKOHOIATENbCTBY (JIEKJIapaluu O JI0XO/AaX, CBEe-
HUS B IEHCUOHHBIN (QOH U T.I1.).

Takas mHboOpMalus HE HYXIAeTCsl B CIELUAIbHBIX MEPONPUATUSIX cOOpa CO CTOPOHBI
noTpeOuTens.

ITog cOopoM HeperaTaMeHTHPOBAHHOW MEPBUYHONW WH(GOpPMAIMU TIOHMMAETCS TMPOIECC
NOJy4YEeHHUsI HEOOXOIMMBIX CBEJICHUI OT BHEIIHUX MO oTHOWEHNIO K IC NCTOYHUKOB.

DTOT MPOLIECC COCTOUT U3 CIAEAYIOUINX ITAIOB.

A. AHaJM3 BHellIHel HH(OPMAIIMOHHOI cpeabl, KOTOPbII BKJIIOYaeT B ceOs:
- BBISIBIICHHE UCTOYHMKOB HEOOXOIMMON MH(POPMAIIMK U CBsA3eH 3TUX nCTOYHNKOB ¢ IC moTpe-
ourens,
- OIICHKa HAJIeKHOCTU 3TUX MCTOYHUKOB; OIIEHKA JOCTOBEPHOCTH MH(OpMAaLMH, KOTOpoi olia-
JTa€T UCTOYHUK;
- ompeziesieHre 00beMOB M (hOPMBI TTPEICTABICHHS HHGOPMAIIMH Y UCTOUHHKA;
- BBISICHEHUE YCIIOBHUH U 0COOEHHOCTEH MpeacTaBIeHHsI HH(POPMAIIUKA UCTOUHUKOM.

HcrounrkamMu MHGOPMAIIMH MOTYT OBITh JHOOBIE OOBEKTHI OKPYXKAIOMIEH CpPEebl: TPe/-
METHI KUBOW M HEXHBOW MPHUPOJBI, COOBITHS, SBJICHHUSA, MpoLecchl ((pusnyeckue, IKOHOMHUYE-
CKHe, colHaibHble), a Takke camu WC pasnuyHOro HazHaueHUS U TPUHAUICKHOCTH, JIOAM,
BJIAJICIOIIME HE TOJILKO CBEACHUSMHU O cebe, HO U Mpo(decCHOHATBLHBIMU 3HAHUSMHU B OIpe/e-
JICHHOH MpeIMETHON 00JIaCTH, MPEINPUATHS U Opranu3aiuu, Bkirodas CMU.

b. Bb16op ncTouyHNKOB MH(pOpMAaUM U METOI0B ee cHopa onpeaenseTcs pe3yabTara-
MH aHAJIN3a BHEUIHEW CPEIbI.

Kpumepuu evibopa ucmounuka:
- HaJIe)KHOCTh M IOCTYITHOCTb UCTOYHUKA;
- He0OXOAMMOCTb U JIOCTOBEPHOCTH MPEACTABIIEMON HH(POPMALINH;
- CTOMMOCTbH UH(OPMALIMOHHBIX YCIIYT;
-COBMECTUMOCTH (hOPMBI CYIIECTBYIOLIETO Y UCTOUYHHUKA MpeICTaBlIeHus nH(opMaluu ¢ Tpedo-
BaHUSIMU UH(OPMAITMOHHOW CUCTEMBI TOTPEOUTES.

[onmyuyenue nnpopmanyy MOTpedUTENIEM OT UCTOYHHKA B 3aBUCIMOCTH OT OpPTraHU3aI[OH-
HBIX M DKOHOMHUYECKHX B3aHMMOOTHOUICHHH MEXAY HHUMH MOXET OCYLIECTBIATHCS Ha 0e3BO3-
ME3IHOHN M KOMMEpPYECKOH OCHOBE MO B3aMMHOMY COTJIAcUIO MK O€3 HEro.

B. Metoabl cOoopa HeperjaMeHTHPOBaHHOI UHGOPpMALUH
Cpenu MeTo10B cOopa HepersiaMeHTUPOBAHHOW HH(POPMALIUU MOXKHO BBIACTHUTD:
- HEMPEPBHIBHBIA MOHUTOPUHT MPOIECCOB U SIBJICHUI;
- cTaTHCTUYECKoe 00cie1oBaHre HHPOPMAITMOHHBIX 0OBEKTOB;
- mpuoOpeTeHre HHGOPMAIIHH 10 TTOAMKCKE;
- QJIEKTPOHHBIN TIOUCK B MH(POPMAIIMOHHBIX CETSX;
- pa3BelKa.

Monumopune - HenpepblBHAas aBTOMAaTHYECKasl 3allUCh IIApaMETPOB TEXHOJIOTHYECKOTO
mpolecca, eXKeTHEBHBIN ydeT 00beMOB MpoJak U KypcoB BanoT. HabmionaeMble JaHHbBIE JOK-
HBI (PUKCUPOBATHCA B hopMe, yIOOHOU At KOHTPOJIS U MOCIIEAYIOIIeld 00paboTKH.

W3 nmepedrcieHHBIX METO/I0B OCOOBIM MHTEpeC MpeACTaBIseT CTaTUCTUYECKoe 00cie10Ba-
HUE, pa3inyHble (OpMBbI MPOBEACHUS KOTOPOro (OMpoc, aHKETHMPOBAHUE, MEPENUCh) TPeOyroT
CHeualbHbIX MoaX0A0B. Llens Takux oOcienoBaHuil - MOJydeHHEe OLEHOK MapaMeTpoB MM Xa-
PaKTepUCTHK BHELIHEW WM BHYTPEHHEH Cpebl YIpaBisieMON CHCTEMBbI (PEANPHUATHS WIH TO-
CyJapcTBa), HeOOXOIMMBIX JUIsl YTy4IlIEHUs KauecTBa ynpasiieHus. B ocHoBe 1106010 ctaTucTH-
YEeCKOro 00CIeIOBaHMs JICKHUT MOJydeHHe MH(POPMAIUU OT OOJBIIOr0 KOJIMYECTBA HE3aBHUCH-
MBIX, HO OJTHOTHITHBIX HCTOYHUKOB (UE€JI0BEK, IPOTYKT MACCOBOTO MPOU3BO/ICTBRA).

JUist mosydeHus! yIOBJIETBOPUTENBHBIX OLIGHOK HE HAJ0 00CIeNoBaTh MOJHYIO COBOKYII-
HOCTh 3TUX UCTOYHHMKOB. J|0CTaTOYHO OrpaHUYHUTHCS WHPOpPMAILIUEH, B3ITONH Y HEKOTOPOU TIpe/i-
CTaBUTEJIBbHOI BBIOOPKH, @ OLIEHKY MOJYYHUTh MOCIEAYIOMIEH CTaTUCTHUYEeCKO 00paboTKoil B co-
OTBETCTBHH C CYHIECTBYIOIIUMH METO/IaMHU.
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I'. Ilpnem u perucrpanus codnpaemoii HHpopmManuu

[Tpuem u peructpanus cooupaemoit HHGOPMaLMKU MOTYT MPOU3BOAUTHCS CIEAYIOLTUMU
CHoco0aMH.

Bpyunyro - dakrorpaduueckue naHHble (UKCUPYIOTCS Ha CHCIUANTBHBIX OJaHKAaX U B
KypHajax, a HOCTYMAIOUINE JOKYMEHThI PETUCTPUPYIOTCS B BUEC OPUTHHAIIOB MU KOIHH.

AemomamuzuposanHulil cnoco6- PETUCTPALIUs OCYIIECTBISETCS HAa MAIIMHHBIX HOCHTE-
JSIX TYTEM JUajiora onepaTopa u KOMIbIOTepa.

Aemomamuyueckuti - PETUCTpaLlUs BBIOMHSAETCS 0€3 ydacTus 4elloBeKa W MpeJoiaraet
npsamoe noakimoyenne MC kK UCTOYHHKY (ITAacCaXXHPOINOTOK Mo (oToanemeHTam). Bxonnas un-
dbopmarius IpeacTaBiIseT cCO00M KOMUPOBAHHBIN CUTHAIL.

[Tpu moGom crocobe perucTpanuu BXogHas MHPOpMaLuUs TOHKHA KOHTPOJIUPOBATHCS C
IIEJIBI0 HE JOMYIIEHUs JyOIUKaTOB U OIIHOOK.

IIpenBapurenbHas 00padoTka coOpaHHoOM MHpOpManUN

[IpenBaputenbHas oO6paboTka coOOpaHHOM HHPOPMAIIUK BKITIOYAET B CEOsI:
- 0TOOp MH(pOPMALUY;
- CHCTeMaTH3alMI0 OTOOpPaHHOM HH(OPMAIINH;
- coXpaHeHue B 0a3ax JaHHBIX B (OPMATU3MPOBAHHOM BHJIE

CobOpannas nHopmaIus npeacTaBiIsieT codoit nepBuyHbie nanueie MIC, KoTOphie moie-
xKat JanpHeimei gopmatuzanuu 1 006pabOTKe B MAKETHOM WJIHM JUAJIOTOBOM PEXHUME C LENbIO
MOJTyYEHUs! IPOU3BOJHBIX TaHHBIX, HCIIOIb3YEMbIX MTOTPEOUTENEM AJIsi IPUHATHS PEILICHUS.

IHony4yenue npou3BoaHONM HH(POPMALUT

Hakoriennas nepBuuyHas wH(OpMaIys, MpoIIeias MpeaBapuTeIbHyl0 00paboTKy B
dopme orbOopa, cucremaTuzauu U coxpanenus B bJ[ B popmaTtuznpoBaHHOM BHUE, MOXKET HC-
MOJIb30BAThCSA ISl PEUICHHs] MHOTHX 3aJad aHaiu3a, IUIAHUPOBaHHWSA, MPOTHO3UPOBAHUS U
yIIpaBJICHUS COLMATIbHO-I)KOHOMHUYECKUX, TEXHUUECKUX, Te0(PU3MUECKUX U JIp. CHCTEMaX.

[TocTanoBKa 3TUX 3a7a4, Kak MPaBUJIO, CBA3aHa C HEOOXOAUMOCTBIO MOJIyUYE€HHUS Ha OCHO-
BE MCXOJTHBIX HAaKOIUICHHBIX JAHHBIX NMPOU3BOAHON MH(pOpMAIMH, TTOMOTAIOIIEH MOJIb30BaTEII0
NC nmpuHuMaTh MpaBWIbHBIE pEelIeHU. Takoi MpOM3BOJILHON MH(OpMaIeld MOryT OBITh pas-
JUYHBIE YKOHOMHYECKUE, TEXHUUYECKUE U JIp. IMOKa3aTesld, apaMeTpbl MaTeMaTHYECKUX MO/Ie-
nel, 3HaueHus (PaKTOpOB, BO3JCUCTBYIOMMUX HA YIPABISAEMBIA COIMATBLHO-3KOHOMHUYECKHH,
TEXHUYECKUW WIIK IPYTOU MPOLECC.

B 3aBucuMocTH OT cmocoba MoydeHus, JOCTOBEPHOCTH U 00beMa BXOAHOW MH(pOpMa-
UM TIpH ee 00paboTKe MOTYT MPUMEHATHCS KaK METOJIbl CTATHCTUYECKOTO aHaJIN3a, TaK U MaTe-
MaTHYECKHE .METO/Ibl IETEPMUHUPOBAHHBIX JaHHbIX.

OTt60p u 3arpy3ka uHPOpPMAIH HA 00pabOTKY OOBIYHO TPOU3BOJUTCS B TTAKETHOM (IS
CTATUCTUYECKON WH(MOPMAIMN) WIA B IUAJIOTOBOM PEKUME (ISl TETEPMUHHPOBAHHOMN) C HC-
MI0JIb30BaHUEM METOJIOB IOMCKA HEOOXOAMMBIX JaHHBIX.

Cmamucmuyeckue memoovbt 00pabomxu.

I'pynnupoeka - BbIJIEIIEHNE YacTU JAaHHBIX U3 0OIIel COBOKYITHOCTH M0 OJTHOMY WJIM HE-
CKOJIbKUM MpPU3HAKAM.

Csooxa (cymmuposanue 0anHbix) - 00ECTIEUMBAET MX KOJIMYECTBEHHYIO OLIEHKY KakK I10
BCEH COBOKYIHOCTHU 3THX JAHHBIX (npocmas céooka) , Tak U MO OTIENbHBIM TPYIIaM 3TOU CO-
BOKYITHOCTH (epynnosas,).

CmamucmuyecKkuti anaau3 - MO3BOJSET MONTYYUTh OoJiee IeTalbHbIE OLEHKH, YEM CBOJ-
Ka, XapaKTEePUCTUKH PA3IMYHBIX MPOIECCOB U siBIeHUN. K TakuM XapakTeprcTUKaM OTHOCSTCS:
MOKa3aTeIH pocTa, MPUPOCTa, KOJEOAHUN U IPYruX TEHICHIIMH U3MEHEHHs] BO BPEMEHHU pa3iind-
HBIX 3KOHOMHUYECKHX (PaKTOPOB, MHAEKCHI MOTPEOUTENHCKUX M ONTOBBIX IEH MPOMBIIUIEHHOTO
MIPOU3BOJICTBA, COCTOSIHUSI PhIHKA IIEHHBIX OyMmar U Jp., COCTABISAIONINE CYTh WHIEKCHOTO aHa-
au3a U ap.

1. 3 Jlekuus Ne 3 (2 yaca).
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Tema: «I1II1 obmero HazHaueHUs (YHUBEPCAIIBHBIE), HCIIOIB3yeMbIe B MPO(ECCHOHATb-
HOU JIEeATEILHOCTI»

1.3.1 Bonpochl JieKnum:
1. TIIIT oOmiero Ha3HaueHUs (YHUBEPCAIbHBIE), UCIIONb3YyeMbIE B TPO(HECCHOHANBHOM NesITeNb-
HOCTH

1.3.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. HammenoBanue Bonpoca Ne 1. [II1I1 obmiero HaznaueHus (yHUBEpCalbHBIE), HCTIOIb3YEMbIE
B IPO()eCCHOHATBHOM 1A TEIbHOCTH

IIpuxnaonoe I10 obGecrnieunBaet 3(PpPeKTUBHOE pelIeHHE 3a/ayu Mosb3oBaTelis. KiodeBbiM
HOHSITUEM 3/1€Ch SIBJISIETCS MTAKET NMPUKJIAJHBIX IPOrpPaMM.

Ilaxem npuxnaouvix npoepamm (I1I1I1) - kommnexke nporpamm i peLIEHUs] OIPEAEIEHHO-
ro Kpyra 3ajiad o Kakoi-1mo0 TeMe UiIu NpeaMeETy.

Paznuuaror cienyromue tunsl [T

e 00IIEro Ha3HAYCHHS;

*  METO0/I0-OPHUEHTUPOBAHHBIE;

*  npoOJIEeMHO-OPUEHTHPOBAHHBIE.

[IITI] obwezo masHaueHus OPUEHTHUPOBAHBI HA aBTOMATH3AIMIO IIMPOKOro Kiacca (yHK-
HUOHAIBHBIX 3a4a4 nojs3oBarensa. K atomy knaccy IIIIII oTHOCATCS: TEKCTOBBIE MPOLIECCOPHI
(manpumep, Word); rpaduyeckue npomeccopsl (Corel DROW); u3narensckue cucremsr (Page-
Maker); tabnuunbie npoueccopbl (Excel); cucrembl ynpasnenuss 6a3zamu gaHHbIX (Access);
000JI0YKH 3KCIIEPTHBIX CUCTEM, CUCTEM MOAJIEPKKH PUHATUS PELIEHUH U T. 1I..

B ocHoBe memooo-opuenmuposannvix 111111 nexxut peanusanus TOrO WIA UHOTO METOJA
pewmenus 3anauu. l[lpobaemno-opuenmuposannsie I11111, Kak 3TO U ONPEICICHO HA3BAHUEM,
OpUEHTUPOBAHbI HA pEIICHUE OINpeAeNeHHON 3amauu (MpoOiaemMbl) B KOHKPETHOW MpeaIMETHOU
obnactu. D10 Hanbosiee MMUPOKUI KJIacC MAaKETOB MPUKIAIHBIX IporpamMM. Cpenn HUX MOXHO
BbIIeTUTH Takue, kak [1I1I1 mpaBoBBIX CIpaBOYHBIX CUCTEM H JIp.

Knaccuguxkayusa 6uooe ungpopmayuonnplx mexnonozui

B nacrosiiee Bpemst knaccudukarms T npoBoaUTCS MO CIETyIONUM TPU3HAKAM:

- croco0y peanm3aliy B aBTOMAaTH3UPOBAaHHBIX HHGopMarmoHHbIX cuctemax (AUC),
- CTETIEHU OXBarTa 3a/1a4 ylpaBJIeHus,

- KJJaccaM pealn3yeMbIX TEXHOJIOTHUECKUX ONeparui,

- TUITY TIOJTH30BATENILCKOTO HHTEep(erica,

- BapuaHTaM UCNOJIb30BaHus ceTh DBM,

- 00CITy)KUBaEeMOii TIPEIMETHON O0JIaCTH U JIp.

1) Ilo cnocody peanuzayuu HT nenstcs Ha TpaguiiioHHble 1 coBpemennbie UT. Tpaau-
oHHble VT cymiecTBoBaM B yCIOBUSIX IIEHTPAIM30BaHHON OOpPaOOTKH JaHHBIX, 0 MEpHOAA
MaccoBoro ucnoib3oBanus [I9BM. Onu ObUTH OpHUEHTHPOBAHBI TJIABHBIM 00pa30M Ha CHIKCHUE
TPYIOEMKOCTH T10JIb30BaTeNs (HalpuMep, HHKEHEPHbIC U HayYHbIE pacueThl, (JOPMHUPOBAHNE
PEryJSpHOI OTYETHOCTH Ha MpeAnpusTHsxX u jap.). Hosele (coBpemennsie) UT cBsizaHbl B MEpBYIO
ouepenb ¢ MHPOPMAIMOHHBIM OOecleYeHHeM Ipollecca YIPABICHUS B PEXHUME PEaJbHOIO
BpPEMEHH.

2)  Ilo cmenenu oxeama uHGOPMaAUUOHHBIMU MEXHOTIOZUAMU 3A0aY YNPAGIEHUA BITICTISIOT:
JNEKTPOHHYIO 00OpabOTKYy MaHHBIX, aBTOMAaTU3ALMIO (DYHKIMI YIpaBICHUS, MOIJIEPKKY MPUHATHS
PpEIIeHUA, 2JIEKTPOHHBIN 0(hHC, SIKCTIEPTHYIO MOICPIKKY.
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B nepBom ciydae snekTpoHHass 00pabOTKa JaHHBIX BBITOTHSETCS C MCIOJb30BaHueM DBM
0e3 mepecMOTpa METOOJIOTUU M OpraHM3alluK MPOLIECCOB YIPABICHUS MPH PEIICHUH JIOKAJIbHBIX
MaTEMaTHYECKUX U SKOHOMUYECKHX 3a/1ay.

Bo BrOopoM ciydyae mpu aBTOMartu3aly YIPaBJICHYECKOW JESITEIbHOCTU BBIYMCIMTEIBHBIC
CpEZCTBA MCHOJNB3YIOTCS [UIsi KOMILIEKCHOTO PEHICHUs (YHKIIMOHAIBHBIX 337134, (hOPMHPOBAHHS
PETYISIPHOM OTYETHOCTH U pabOThl B MH(POPMAIIMOHHO-CIIPABOYHOM PEKUME JUISl TIOATOTOBKH YITPaB-
neHdeckux pemeHuid. K aroii xe rpynne otHocatcs UT nopiepskku NpUHATHS pELLIEHUH, KOTOpBIE
MPEAYCMaTPUBAOT IMPOKOE MCIOIb30BaHNE IKOHOMUKO-MAaTEMAaTHYECKUX METOZOB U MOJENEH, Ma-
KeThl mpuKIaaHbIX mporpamm (ITIT) qyis anamiTIgeckoit paboThl U (POPMUPOBAHUS IPOTHO30B, CO-
CTaBJeHUs] OM3HEC-IJIaHOB, 0OOCHOBAHHBIX OLIEHOK M BBIBOJOB IO IMPOLIECCAaM M SBJICHUSM
MPOU3BOACTBEHHO-X03SIICTBEHHOM AEATEILHOCTH.

K HazBaHHOM rpyrie OTHOCATCS M IIMPOKO BHEApseMble B HacTosiiee Bpems UT, momydns-
M€ Ha3BaHME SJIEKTPOHHOTO o(rca M IHKCHEPTHOW MOINEPKKU MPUHATHUSA PELICHUH. DTH /Ba
BapuanTta T opueHTHpOBaHBI HA HCIIOIH30BAHUE JOCTHXKEHUN B 001aCTH HOBEUIITMX TOAXO0I0B K
aBTOMATU3allMKM pabOTHI CIICHUAMCTOB M PYKOBOJIUTENCH, CO3MaHKe JUIsi HUX Hambojee Omaro-
NPUATHBIX YCJIOBUU BBINOJHEHUS NpodeccuoHaabHbIX QYHKIUI, KAUECTBEHHOTO U COBpe-
MEHHOTO HH(OPMAIIMOHHOTO OOCTYKUBAHHS 332 CYET aBTOMAaTH3UPOBAHHOTO HabOpa ympaBlieHYe-
CKHX MPOLENYp, PEAIU3yeMbIX B YCIOBHUSIX KOHKPETHOTO pabovero Mecta u ouca B IEJIOM.

DnekTpoHHBIN oduc mpemycMarpuBaeT Hamure uaTerpupoBaHHbx [T, koTopsie obecrneurBa-
10T KOMITJIEKCHYIO pealM3alfio 3aj1a4 mpeaMeTHO obiactu. B Hacrosinee BpeMsi Bce Oolbliiee pac-
IPOCTpaHEeHHE TPUOOPETAIOT ANEKTPOHHBIE O(UCHI, COTPYIHUKH M 00OpYIOBaHHME KOTOPHIX MOTYT Ha-
XOJIUTBCS B Pa3HBIX MoMerieHusx. HeoOxommmocTs paboThl ¢ JIOKyMEHTaMH, MaTeprajiaMu U 0a3zamMu
naHHbX (BJl) KOHKpETHOTO MPEeAnpHsITHS WIM YYPEXKICHUS B TOCTUHUIE, TPAHCIIOPTE, JOMa
MpUBeJa K MOSBICHUIO EKTPOHHBIX O(HCOB, BKIFOUEHHBIX B COOTBETCTBYIOIIME ceTH DBM

WT skcneprHON MOMNEP:KKU NPUHATHSL PELICHUM, COCTABILIIOT OCHOBY aBTOMAaTH3alvd TPyZAa
CMIEIMATMCTOB-aHATUTHKOB. JTH PabOTHUKY KPOME aHATIUTUYECKMX METOIOB M MOJIEJICH /ISl HCCIe0-
BaHUSI CKJIAJBIBAIOIIMXCS CUTYAlUH BBIHYK/IEHBI UCIIOIH30BaTh HAKOIUICHHBIA OMBIT B OLIEHKE CH-
TyaluH, T.€. CBEICHUS, COCTABJISIONIME 0a3y 3HAHWI B KOHKPETHOM MPEIMETHOM 00JIaCTH.

3)  Ilo knaccy peanuzyemoix mexuonozudeckux onepayuii UT noopazoensiromes: Ha paboTy ¢
TEKCTOBBIM MU TaOJIMYHBIM TpOIiecCOpamMu, TpaduuecKUMU OOBEKTaMH, CUCTEMBI yripaBiienust bJ1, ru-
MIEPTEKCTOBBIE U MYJIbTUMEIUMHBIE CUCTEMBI.

TexHosorust GopMUpOBaHUS BUIEOU300paKeHUs MOJy4YHsia Ha3BaHUE KOMIBIOTEPHOM
rpauKu.

Komnvromepnasa zpaghuka - 310 coznanue, XxpaHeHHe U o0paboTka Monenei 0OBEKTOB U
UX n300pakeHuil ¢ momornipio DBM. Drta TeXHOIOrHus MpOHHUKIA B 00IACTh MOJICITUPOBAHUS pas3-
JUYHBIX KOHCTPYKIMH (MalIIMHOCTPOEHUE, aBHAIIMOHHAsI TEXHHMKA, aBTOMOOWJIECTPOEHHE,
CTPOUTENbHAS TEXHUKA W Jp.), SKOHOMUYECKOTO aHAIIM3a, POHUKAET B PEKIIAMHYIO JEATEILHOCTD,
JIeTIaeT 3aHUMATeNILHBIM ocyT. DopMupyeMble U 00pabdaThiBaeMble C MOMOIIBIO ITUPPOBOTO
npoieccopa M300paKeHUsI MOTYT OBITh JAEMOHCTPAIIMOHHBIMU M aHUMalnMOHHBIMU. K ne-
MOHCTPALIMOHHBIM H300paXKeHUAM OTHOCAT, KaK MPaBUJI0, KOMMEPUECKYIO ([IEIOBYIO) U WILIIO-
cTpannoHHyto rpaduxy. Ko BTopoii rpyrrie - aHUMaIlmoHHOM Tpaduke - MpUHAIICKUT HHKEHEPHAs
U Hay4Has rpaduka, a Takxke rpaduka, CBs3aHHas C peKJIaMOid, ICKYCCTBOM, UTpaMHM, KOT/1a Ha SKpaH
BBIBOJSITCSL HE TOJBKO OJMHOYHBIE M300paKeHUsS, HO W IOCIEIOBATEIBHOCTh KaapOB B BUJE
¢bunpMa (MHTEpaKTUBHBIA BapuaHT). MHTepakTHBHas rpaduka SBIAETCS OJHHM M3 Hambojee
NPOTPECCUBHBIX HANpaBieHU cpeau coBpeMeHHbIX WMT. D10 HampaieHue nepexuBacT OypHOe
pa3BUTHE B 00JIACTH MOSBJICHUS! HOBBIX I'paUuecKuX CTAaHIUN U B 00J1aCTH CHEUATU3UPOBAHHBIX
IPOTPaAaMMHBIX CPEJCTB, MO3BOJISIONINX CO3/1aBaTh PEANMCTHUYECKHUE 0ObEMHBIEC JBHKYIIHECS
M300pakeHus, CpPaBHUMBIE IO KaYECTBY C KaJipaMH BUIeOPHUIbEMA.

B xmaccuueckom nonmmanuu cucreMa ynpasnenust bJ[ (CYBJI) mpencrapmisier coboii Habop
IIPOrpamm, MO3BOJISIFOIIMX CO3/AAaBATh U MOANEPKHUBaTh b/l B aKTyanbHOM COCTOSIHUH.

OObIuHO 000N TEKCT MpEACTaBIIsIeTCS KaK OJHA JJIMHHAs CTpaHa CHUMBOJIOB, KOTOpas
YUTAETCS B OJJHOM HAIPABIICHUH.
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T'unepmexkcmogana mexnonoz2us - OpraHu3anys TEKCTA B BUE UEPAPXUUECKONU CTPYKTYP
Marepuan Tekcra nenutcs Ha GpparmMeHTsl. Kaxpiii BumuMbIi Ha skpane DOBM dparmenT, momnos-
HEHHBII MHOTOYHMCIICHHBIMH CBSI3SIMU C IPYTMMHU (PparMeHTaMH, MO3BOJISIET YTOYHUTH MH(OpMAIIIO
00 n3ydyaeMoM OOBEKTE U ABUTATHCS B OJJHOM MJIM HECKOJIbKMX HAIpPaBJIEHHUSX 10 BHIOPAHHOM CBsI-
3.

Mynemumeoua-mexnonozusa - NPpOrpaMMHO-TEXHHUYECKasl OpraHu3anusi oOMeHa ¢
KOMITBIOTEPOM TEKCTOBOM, rpaduueckol, ayiro U BuaeonHpopMarmei.

4)  Ilo muny nonvzoeamenvckoco unmepgheiica MoyxHo paccmarpusarh T ¢ Touku 3peHust Bo3-
MOYKHOCTEH JI0CTYyIa MOJIb30BaTeNsl K MH()OPMAIIMOHHBIM U BBIYMCIHUTEIBHBIM pecypcam. Tak, ma-
ketHast T uckmrodaer BO3MOXKHOCTD TOJIL30BATENsI BIMATH HA 00pab0TKy MH(pOpMaIyu, oKa OHa
IIPOBOJUTCS. B aBTOMAaTUYECKOM pexkume. B ommuume ot nakerHoy auanorosas UT npepocrasusger
MOJIb30BATENI0 HEOTPAHUYEHHYIO BO3MOXHOCTh B3aUMOJIEUCTBOBATh C XPAHALIUMUCA B CHC-
TeMe MH()OPMALMOHHBIMU pECYpCaMH B pealIbHOM MaclITade BpeMEHH, MOoJIydast Py 3TOM BCIO
HEOOXOAUMYIO HH(POPMAILIHIO IS pelieHUs (YHKIIMOHATBHBIX 3a7a4 U TPUHSTHS PEIICHUH.

Nurepdetic cereoit T npenocTapisieT MOIb30BATENIO CPEACTBA JOCTYNA K TEPPUTOpUATb-
HO paclnpe/leIeHHbIM HUH(QOPMAIMOHHBIM M BBIUMCIUTENIBHBIM pecypcaM Onarofapsi pa3BUTHIM
CpEZICTBaM CBSI3H.

B nacrosimee Bpemsi HaOmogaeTcs TEHACHIUSA K 00beIMHEHUIO pa3mmiHbix TunoB UT B
€IMHBII KOMITBIOTEPHO — TEXHOJIOTMYECKUN KOMIUIEKC, KOTOPBI HOCUT Ha3BaHUE MHTETPUPOBAHHO-
ro. Ocoboe MecTo B HEM MPUHAAJIEKUT CPEICTBAM KOMMYHUKALIMHU, 00ECIICUNBAIOIIUM HE TOJIBKO
YpE3BBIYAHO IIMPOKHE TEXHOJOIMYECKUE BO3MOXKHOCTH aBTOMAaTH3allMM YIIPABJIEHYECKOW Jes-
TETLHOCTH, HO W SIBJISIIONTUMCS. OCHOBOW CO3JJaHUSI CaMbIX pa3HOOOpa3HBIX ceTeBbIX BapuaHToB UT:
JIOKAJIbHBIX, MHOTOYPOBHEBBIX, PACIPEICIICHHBIX U IMIOOATHHBIX MH(POPMAIIMOHHO-BBIUHCIUTEBHBIX Ce-
TEH.

5)  Ilo obcnyscusaemvim npeomemusim oonacmam UT onpas3ensioTcss pa3Hooopas-
Ho. Hanmpumep, TOIbKO B SKOHOMUKE UMH SIBIISIOTCS, OyXrajaTepcKuil yder, OaHKOBCKasi, HaJIO-
roBasi M CTpaxoBast AESTEIIbHOCTD U JIp.

Paccmorpum TUNMYHBIE TPUMEHEHHMS HWH(POPMAIMOHHBIX TEXHOJOTUM, MPUMEHSIEMBbIX B
YIIPaBJIEHYECKOM CUCTEME NIPEAIIPUATHSL:

byxeanmepckuii yuem - xnaccudeckas 0071acTb MPUMEHEHUS UHPOPMAIIMOHHBIX TEX-
HOJIOTHI M HamboJiee 4acTo pealn3yeMas Ha CEroAHALIHMNA NeHb 3aj1a4a. Bo-mepBbIx, ommoka
Oyxrajrepa MOKET CTOUThH OYEHb JIOPOTO, TO3TOMY OYEBHIHA BBIT0J[a UCIIOIB30BAHUS BO3MOYKHOCTEH aB-
TOMaTU3aIMu Oyxranrepun. Bo-BTopbIx, 3a1aua OyXrajarepckoro ydera J0BOJBHO JIETKO (popMatn3y-
ercsl, TaK 4To pa3paboTKa CHCTEM aBTOMATU3AlMK OyXTaITEpPCKOro ydera He MpeICTaBIIseT TeXHUIECKH
CIIO’KHOM MPOOIIEMBI.

Vnpaenenue ¢unancosvimu nomoxamu. BHenpenue MH(OOPMAIMOHHBIX TEXHOJIOTUH B
ynpaBiieHHe (UHAHCOBBIMU IOTOKAMH Takke OOYCIOBICHO KPUTUYHOCTBIO 3TOH oOiacTu
yOpaBJeHUs NPEaNpUATHS K OIIHOKaM.

HemnpaBuinbHO NOCTPOUB CUCTEMY PACUETOB C MOCTABIIMKAMH U MOTPEOUTEISIMU, MOXK-
HO CIPOBOLMPOBATh KPU3UC HATWYHOCTU JaXKe MPU HAJAXKEHHOM CeTH 3aKyMKH, CObITa U XOPOLIEM
Mapkerusre. 11 Ha060poT, TOYHO MPOCUUTAHHBIE U YKECTKO KOHTPOJIMPYEMBbIE YCIOBUS (DUHAHCOBBIX
pacyeToB MOTYT CYITIECTBEHHO YBEJIMUUTH OOOPOTHBIE CPEICTBA (PUPMBI.

Ynpasnenue cknadom, accopmumenmom, 3axynkamu. MOXKHO aBTOMaru3supoBaTh Ipo-
IIECC aHAIM3A JIBIKEHUS TOBApA.

Ynpasnenue npouzeoocmsenmviv npoyeccom NPEACTaBISIET cOOOM OYEHb TPYNOEMKYIO 3aja-
yy. OCHOBHBIMU MEXaHHM3MaMH 3]I€Ch SABJIAIOTCS IMJAHUPOBAHHWE U ONTHUMAJbHOE YINpaB-
JIEHUE NPOU3BOJICTBEHHBIM IPOLIECCOM.

ABTOMaTH3MPOBAHHOE pellieHre MOA00HOM 331auu TaeT BO3MOKHOCTh IPaMOTHO IIJIaHUPOBATb,
YUUTBIBaTh 3aTparhbl, IPOBOIUTH TEXHUYECKYIO MOJATOTOBKY IPOM3BOJCTBA, ONEPATHBHO YIPABIATH
MPOLIECCOM BBIITyCKa MPOAYKIIMU B COOTBETCTBUM C IPOU3BOJACTBEHHON MPOrpaMMON U TEXHO-
JIOTHEH.
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OueBHIHO, YTO YeM KpyINHEe MPOU3BOJACTBO, T€M OOJIbIlee YMCIO0 OM3HEC-TPOIECCOB
y4acTBYET B CO3JIaHUU MPUOBUIH, a 3HAYUT, UCIOJIb30BAHNE NH(DOPMALIMOHHBIX CHCTEM >KU3-
HEHHO HE00XOIUMO.

Ynpaenenue mapxemuneom mnoppasymeBaer cOOp W aHaNIM3 JaHHBIX O (upmax-
KOHKYpPEHTaxX, UX MPOAYKIMH W IICHOBOM MOJUTHKE, a TaKXe MOJEIMpPOBaHHE HapaMeTpoB
BHEUIHETO OKPY)KEHHSI JIJIsl ONpEIeNIEHUs] ONTUMAIbHOIO YPOBHS 1I€H, IPOrHO3UPOBAHUS MPHObI-
T ¥ TUTAaHUPOBAHUS PEKJIAMHBIX KaMIIaHUA. Perienrie OONbIIMHCTBA 3THX 33714 MOTYT OBITh (hopMa-
JIM30BaHBI U MIPEJCTABICHBI B BUI€ HHPOPMALIMOHHON CHCTEMBI, IIO3BOJISIONIEH CYIIECTBEHHO IO-
BBICUTH 3(P(PEKTUBHOCTD YIIPaBICHHS MAPKETUHTOM.

loxymenmoobopom SBISIETCS OYEHb BAKHBIM IIPOLIECCOM JIEATEILHOCTU JII000T0 Mpeanpu-
ATHs. XOpOLIO OTJIaKEHHAs] CHCTeMa YYeTHOTO JIOKyMEHTOOOOpOTa OTpaXKaeT peaibHO IPOUCXO-
JSIIYI0 Ha TPEANpUSTUM TEKYIIYyI0 MPOU3BOACTBEHHYIO NEATEIbHOCTh U JAaeT yIpaBieHIaM
BO3MOXXHOCTh BO3/€HcTBOBaTh Ha Hee. [loaTOMy aBTOMaTH3alUsl JOKYMEHTOOOOPOTA MO3BOJISIET
MOBBICUTB Y()(HEKTUBHOCTD YITPABIICHHUSL.

Onepamusenoe ynpagienue npeonpuamuem. WHOpMaIMOHHAsS TEXHOJOTHSA, pe-
HIafoIIast 3a7ja4l OTEPATUBHOTO YIPABJICHUS NPEANPHUITHEM CTPOUTCS HA OCHOBE 0a3bl JaHHBIX, B
KOTOpOH (pUKCUpYyeTCs BCS BO3MOXHas MHpOpMalus o npeanpuiaruu. MHpopmannonHas cuc-
TeMa OTNEepPaTUBHOIO yIpaBJICHUS BKIIOUYAET B ce0s Maccy MpOrpaMMHBIX PELIEHUN aBTOMa-
TH3aIMH OU3HEC-TIPOIIECCOB, UMEIOLIUX MECTO Ha KOHKPETHOM HPEIIPHSITHIL

[Ipenocrasnenne naGopmarwu o pupme. AKTUBHOE pa3BUTHE ceTH VIHTepHET MpUBEIO K He-
00XOIMMOCTH CO3/IaHUSI KOPIOPATHBHBIX CEPBEPOB ISl MPEIOCTABICHUS PA3IMYHOIO poja WH-
dopmaruu o npeanpusatuu. [IpakTuyeckn Kaxkaoe yBakarolee ceOsi MpearnpusiTie ceiiuac UMeeT
cBoii web-cepsep. Web-cepBep npeanpusTus peraer psij 3a1ad, U3 KOTOPHIX MOXKHO BBIICIUTD JIBE
OCHOBHBIE:

- CO3JTaHME UMHJDKA TIPETPHATHS;

- MaKCHMaJlbHas pa3rpy3ka CIpaBOYHOI CIy>KObl KOMIAHUU ITYTEM MPETOCTABICHUS MOTEHLU-
QIBHBIM U yX€ CYIIECTBYIOIIMM a0OHEHTaM BO3MOYKHOCTH MOJYYEeHHsI HEOOXOAUMON MH-
dbopmanuu o hupme,

- TIpeJyIaraeMbIX TOBapax, yciIyrax u LeHax.

Kpome toro, ucnonb3oBaHre web-TeXHOIOTHI OTKPHIBAET HIMPOKUE MEPCHEKTUBBI IS JIEK-
TPOHHOW KOMMEPILIMH 1 00CITyKUBaHUsI TIOKyTIaTenei uepe3 MHrepHer.

1. 4 Jleknus Ne 4 (2 yaca).
Tema: «IIpobnemuo-opuentupoBannbie [TTTI1»

1.4.1 Bonpocsl JieKIuM:
1. IIpobaemuo-opuentupoanusie [TIIT1
1.4.2 KpaTtkoe coaep:kaHue BONPOCOB:
1. HammenoBanue Bonpoca Ne 1. TIpo6iiemHo-opuerTupoBannsie [TII1

IIpuxnaonoe 110 obGecnieunBaet 3(pPeKTUBHOE pelIeHHE 3a/ayu Mosb3oBaTelis. KiodeBbiM
HOHSITUEM 3/1€Ch SIBJISIETCS MAKET MPUKJIAJHBIX IPOrpaMM.

Ilaxem npuxnaouvix npoepamm (I1I1I1) - koMmnexke nporpamm i peLIEHUs] OIPEIEIEHHO-
ro Kpyra 3ajad o Kakoi-immoo TeMe Ui NpeaMeTy.

Paznuuarot cnenyromme tumnst [T

e 0O0IIEro Ha3HAYECHHUS,

*  METO0/I0-OPHUEHTUPOBAHHBIE;

*  poOJIEeMHO-OPUEHTHPOBAHHBIE.

[IITI] obwezo masHaueHus OPUEHTHUPOBAHBI HA aBTOMATH3AIMIO IIMPOKOro Kiacca (yHK-
IUOHAJIBHBIX 3a7a4 nojb3oBarensa. K atomy knaccy IIIIIT oTHOCSTCSA: TEKCTOBBIE MPOLECCOPHI
(manpumep, Word); rpaduueckue nporeccopsl (Corel DROW); usnarensckue cucremsl (Page-
Maker); Tabmuunsie npoueccopsl (Excel); cucrems! ympaBnenust 6azamu naHHBIX (Access);
000JI0YKH 3KCIIEPTHBIX CUCTEM, CUCTEM MOAJIEPKKH MPUHATHUS PELIEHUH U T. 1I..
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B ocnoBe memooo-opuenmuposannvix [1I111 nexuT peanusanus TOro WK UHOTO METoAa
pemienus 3anauu. [Ipobaremno-opuenmuposanuvie III111, kak 3TO M ONpEAEIEHO HA3BAHHEM,
OpUEHTUPOBAHbI HA pEIICHUE OINpeAeNeHHON 3amauu (MpoOiaemMbl) B KOHKPETHOW MpeaIMETHON
obnactu. OT0 Hanbosiee MMUPOKUI KJIacc MMAaKeTOB MPUKIAIHBIX IporpamMM. Cpenn HUX MOXHO
BbIIETUTH Takue, kak [1I1I] mpaBoBBIX CPaBOYHBIX CUCTEM H .

1) UadopmanuoHHAs TEXHOJIOTHsI 00pPadOTKHN JaHHBIX [IPEIHA3HAUEHA JUIsSl PELLIEHUS XOPOILO
CTPYKTYPUPOBAHHBIX 3aJay, 110 KOTOPHIM UMEIOTCS HEOOXOAMMBIE BXOJHbIE JAHHBIE U W3BECTHBI aJl-
TOPUTMBI U IPYTHE CTaHJapTHBIC POLIEAYPHI UX 00pabOTKH.

DTa TEXHOJOTHs NMPUMEHSETCd Ha YPOBHE HCIOIHHUTEIbCKOW NEATENIbHOCTU IMEepcoHalia
HEBBICOKOW KBATM(PUKAIMH B IIEJISIX aBTOMATH3ALMK HEKOTOPBIX PYTHMHHBIX TIOCTOSIHHO OBTOPSFOIIHX-
cs1 oriepanuii ynpapieHdeckoro Tpyaa. [loatomy BHenpenue HHGOPMaIMOHHBIX TEXHOJIOTHA U CHC-
TEM Ha 3TOM YPOBHE CYIIECTBEHHO MOBBICHT POU3BOUTENIEHOCTh TPY/Ia IEPCOHANA, OCBOOOIMT €ro OT
PYTHHHBIX OIEpaliii, BO3MOXKHO, JayKe MPUBEIET K HEOOXOAUMOCTH COKpAIllEHHs YHCICHHOCTH pa-
OOTHHUKOB.

Ha ypoBHe onepaiiioHHON A€SITEeIbHOCTH PEIIAIOTCS CIEAYIONIUE 3a/1a4H:

= 00paboTKa JaHHBIX 00 Omepanusix, IPOU3BOAUMBIX (PHPMON;

"  CO3/]aHHE MEPUOIUYECKUX KOHTPOJIBHBIX OTYETOB O COCTOSIHUM €N B (hupMe;

" JI0JIyYEHHE OTBETOB Ha BCEBO3MOXKHBIE TEKYIIME 3alpOChl U OPOPMIICHUE UX B BHIE
OyMa)XHBIX IOKYMEHTOB UJIH OTYETOB.

IIpumepvl pymunnbix onepayuti: ONepanys IPOBEPKH HA COOTBETCTBUE HOPMATHUBY YPOBHS
3aracoB YKa3aHHBIX TOBapoOB Ha ckiaje. [Ipu yMeHblIeHUH ypOBHS 3armaca BBIJACTCS 3aKa3 IMo-
CTaBIIUKY C YKa3aHHEM HEOOXOMMOT0 KOJIMYECTBA TOBAPA U CPOKOB, APYrol MpUMEp, ONeparys
MPOJIaXKK TOBApOB (HUPMOM, B pe3ynbTaTe KOTOPOH (POPMHUPYETCS BBHIXOAHOW TOKYMEHT JJISl TIO-
KynaTels B BUIC YeKa UM KBUTAHIIUU.

Lpumep KonmponbHo2o omuema: €KEIHEBHBIA OTYET O MOCTYIUIEHMSIX M BbAa4aX HAIWYHBIX
cpencTB 6aHKOM, (POPMHUPYEMBIH B IIEIISIX KOHTPOJIS OallaHCa HATMYHBIX CPEJICTB.

Ilpumep 3anpoca: 3anpoc k 6a3e JaHHBIX MO KaJpaM, KOTOPHIN MO3BOIUT MOIYYUTh JaH-
HbIE 0 TPeOOBAHUSIX, TIPEIBABIIAEMBIX K KaH//IaTaM Ha 3aHATHE ONpeeTIeHHOM JOKHOCTH.

OcCHOBHBIE KOMIIOHEHTbI

[IpencraBUM OCHOBHbBIE KOMITOHEHTHI MH(OPMAIMOHHOW TEXHOJOTUM OOpabOTKU JaHHBIX

(puc. 2.2.) ¥ IpUBEIIEM UX XapaKTEPUCTHKH.

Basza paHHbIX

C6op O6paboTka AaHHbIX CospaHue 0T4eToB
AaHHBbIX " |Tpynnu- | Coptu- | Arperu- | Bblumc- " |nepeogn-|  no
poBKa poBKa | poBaHWe | NeHue Yyeckux | sanpocy
A
A
[aHHble n3 WHdopmauuma ans
BHeLLHeW cpesbl BHYTPEHHEr0 U BHELLHEro
NCMOSb30BaHUS

Puc. 2.2 OcHOBHBIE KOMITOHEHTBI HHPOPMALTMOHHON TEXHOJIOTUH 00pabOTKH JaHHBIX
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2) UndopmannoHHasi TEXHOJIOTUS yIpaBieHUs. [enb ungopmayuonnol mexnonro2uu
Ynpaeienus - yIOBIETBOPEHHE NH(POPMAIMOHHBIX TOTPEOHOCTEH BeeX 0€3 NCKITIOUeHHS COTPYIHH-
KOB (DpHPMBI, UMEIOIIMX JIENO C MPUHATHEM perieHrid. OHa MOXeT ObITh MOJIe3HA Ha JII0OOM YpOBHE
YIIPaBJICHHS.

JIjist IpUHATHS pelIeHnil Ha YpOBHE YHNPaBICHUYECKOTO KOHTPOJIs MHPOpMAIS TOJKHA
OBITh TIPEJICTAaBIICHA B arperMpPOBaHHOM BHJIE TaK, YTOOBI IPOCMATPUBAIIUCH TEHACHIIUUA H3MeE-
HEHUS JaHHBIX, TPUYMHBI BO3HUKIIMX OTKJIOHEHWH M BO3MOXKHbIE penieHus. Ha stom srane perna-
IOTCS CIIeTYIOIINE 3a1aul 00pabOTKU TaHHBIX:

" OlIEHKA IJITAHUPYEMOT'0 COCTOSIHUS OOBEKTa YIPaBJICHUS;
" OIIEHKA OTKJIOHEHUH OT IJIAaHUPYEMOT'O COCTOSTHUS;

" BBISBICHUE MPUYUH OTKIIOHEHUI;

"  aHaJIWU3 BO3MOKHBIX PELICHUN U IEHCTBUMN.

DOTa TeXHONOr1s OPUEHTUPOBAHA HA paboTy B cpezie MH(POPMAILOHHOM CHCTEMBI YIIPABIICHUS U
UCTIOJB3YeTCsI IPH XY/IICH CTPYKTYpUPOBAaHHOCTH PEIIAeMbIX 33714, €CJIM UX CPaBHHUBATH C 3a[a4aMHy,
pelIaeMbIMHU € TIOMOIIIBI0 HH(POPMAIIMOHHON TEXHOJIOTUH 00paOOTKHU TaHHBIX.

NC ynpaBneHus naeaibHO TOAXOAAT s YIOBJICTBOPEHUS CXOAHBIX HH(OPMAIMOHHBIX I10-
TpeOHOCTEN paOOTHUKOB Pa3IMUHBIX (DYHKIIMOHAIBHBIX TTOJACUCTEM (TIOIpa3eICHU) UIIH YPOB-
Hell ympaBinenus pupmoit. IlocraBnsiemas umu uHGOpPMALHSA COJIEPKUT CBEICHUS O IPO-
[IUIOM, HACTOSIIEM U BEPOSITHOM OynyiieM (upMbl. ITa MH(OpMALIUS UMEET BUJI PETryIsSpHBIX WIN
CMELHUATBHBIX YIIPABJICHYECKUX OTUETOB.

Pezynapuvie omuemvi co31at0TCA B COOTBETCTBUM C YCTAHOBIIEHHBIM I'Pa(QUKOM, OIpeesio-
IIMM BpeMs UX CO3/IaHMsI, HAIIPUMEP MECSYHBIN aHaTU3 MPOJaK KOMITAaHUH.

CneyuanvHbie omuempl CO3[IAIOTCS TIO 3alpocaM YIpaBJIeHILIEB WM KOrJa B KOMIIAHUU TPO-
U301IUIO YTO-TO HE3aIIAHUPOBAHHOE.

U te, n npyrue BUIBI OTYETOB MOTYT UMETH (DOPMY CYMMHUPYIOILMX, CPAaBHUTEIBHBIX M YPE3BbI-
YalHbIX OTYETOB.

B cymmupyrommx orderax JaHHblE OOBEAWHEHBI B OTAENbHBIE TPYMIIbI, OTCOPTHPOBAHBI U
NPEICTABIICHBI B BUJIE TPOMEKYTOUHBIX M OKOHUYATENIBHBIX HTOTOB O OT/IETbHBIM TOJISIM.

Cpasnumenshvle omuemsl COAEPKAT TAHHbIC, MOTyYEHHbIE M3 Pa3IMYHbIX UCTOUYHUKOB WIIU
KJIacCU(PUIIUPOBAHHBIC TI0 PA3IMYHBIM MPU3HAKAM U UCIIOJIB3yeMble JJIS 1IeJIei CpaBHEHHUS.

Upessvluaiinvie omyemsl COACPKAT NaHHbIE HCKIIOUUTEIBLHOrO (UpE3BBIYAIHOIO) Xa-
paxTepa.

Hcnonp3oBanue OTYETOB IS TIOUICP)KKH YIIPABICHUS OKa3bIBAaeTCs 0coOEHHO 3 (deKTHB-
HBIM TP peaTU3aIiy TaK HA3bIBAEMOTO YIIPABJICHHUS 110 OTKIIOHEHHUSIM.

Vnpasnenue no ominonenusm TPEIIONAraeT, YToO TJIABHBIM COZEpPYKAHUEM IOJy4aeMbIX Me-
HEJKEPOM JTaHHBIX JOJDKHBI SBISATHCS OTKIOHEHHUS COCTOSHUS XO35HCTBEHHOHN JEsITeIbHOCTH
(GbupMBI OT HEKOTOPBIX YCTaHOBJIEHHBIX CTaHAAPTOB (HAIMPUMEp, OT €€ 3AIUIAHUPOBAHHOIO COCTOS-
HUA).

OCHOBHBIE KOMIIOHEHTBI

OCHOBHBIE KOMITOHEHTHI MH()OPMALMOHHON TEXHOJIOTHH YIPABICHHS IOKa3aHbl Ha
puc. 2.3.

Bxonnas uH(popmanus mocrymnaer M3 CHUCTEM OIEPalMOHHOTO YpOBHs. Brixomnas uH-
dopmanus hopMupyeTcst B BUJIe YIPaBICHUECKUX OTYETOB B YIOOHOM /JIsS IPUHATHS PEIICHUS
BUJIE.
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MHbopmauna ns

MHPOPMALUGHHSRA Ba3a AaHHeIX
CUCTEMBI o
OnepaLdaHHoro HaHHbl= o HopMaTWEHEIE
YPOEHA np3eedEHHLEIM ACKYMEHTHI
QNepsLUAmM
PEPMUPOEIHHE YNPRENZHYECENR OTHETDE WHchopmaLua ans
[PEMYMARHES AN CNEUWSNbHbIX
PEMYTAR H ! MEHEIHEPA,
Coymmn- CPaBHH- YpezEbl- > NpHHUMAanWero
PYIILL A TEMEHbIX SR HbLX pELLUEHWE

Puc.2.3 - OcHOBHBIE KOMIIOHEHTHI HHPOPMAIIMOHHON TEXHOJIOTUH YIIPABICHUS

3) ABTomMmaTu3anus opucHOI AeATeIbHOCTH. VcTOpruecky aBTOMAaTHU3aIMs HA4ajaach Ha
MIPOU3BOICTBE U 3aTEM PaclpOCTPaHUIIACh Ha OHC, UMesl BHaYaJIe EJIbIO JIUILb aBTOMAaTU3aLUIO
PYTHHHOI cekpeTapckoit padboTsl. [1o Mepe pa3BUTHS CpeICTB KOMMYHHKAIIMI aBTOMATH3aLUs
O(hHCHBIX TEXHOJIOTHI 3aMHTEPECOBAJIA CIICIIMAIKCTOB M yIPaBJIECHIIEB, KOTOpbIe YBUIEIU B
HEl BO3MOXHOCTH MOBBICUTH NPOU3BOAUTEILHOCTH CBOETO TPY/Ia.

AsromMaTu3anys oduca MpU3BaHa HE 3aMEHUTH CYIIECTBYIOIIYIO TPAJULIMOHHYIO CUCTEMY KOM-
MYHHKAIIMH TIEpCOHaa (C € COBEIIaHUsAMH, TeTe(OHHBIMHI 3BOHKAMH M TTPUKA3aMH), & JIUIIH JIOTION-
HUTH ee. COBMECTHOE MCIIONIb30BAHUE 3THX CHUCTEM OOECIICUMBACT PAMOHATBHYIO aBTOMATH3ALIMIO
YIIPaBJIEHYECKOT0 TPy/la U HauWIydllee oOecrieueHre ypaBieHIeB HHPOpMaIne.

ABTOMaTH3MpPOBAaHHBIN O(UC MPUBJIEKATENICH [T MEHEDKEPOB BCEX YPOBHEH yMNpaBJieHHs B
¢dupme He TOIBKO IMOTOMY, UYTO MOAJEPKUBAET BHYTPU(PUPMEHHYIO CBSI3b [IEPCOHANIA, HO TAKXKE MOTOMY,
YTO IPEAOCTABIISET UM HOBBIE CPEICTBA KOMMYHMKAIIMK C BHEITHUM OKPY)KEHUEM.

Hugpopmayuonnan mexmnonocus asmomamusuposannozo oguca - OpraHuzalys u
HOAJEP)KKAa KOMMYHUKAIIMOHHBIX TIPOIIECCOB KaK BHYTPU OpraHHU3alMy, TaK U C BHEIIHEH cpeaoi Ha
0a3e KOMIBIOTEPHBIX CETEH IPYTUX COBPEMEHHBIX CPEJICTB Mepeaaun u padboThl ¢ nHbopMalmei

OducHble aBTOMaTU3UPOBAaHHBIE TEXHOJOTUU MCIOIB3YIOTCS YIpaBJICHLIAMH, CIEIHa-
JIMUCTaMHU, CEKPETapSIMU M KOHTOPCKHMH CITY)KaIlluMH, 0COOEHHO OHH MPUBJIEKATEIbHbI ISl TPYIIIO-
BOTrO perreHus mpodiaem. OHU TO3BOJISIOT MOBBICHTH TIPOM3BOIUTENBHOCTE TPY/Ia CEKpeTapeii U KOHTOp-
CKHMX paOOTHUKOB U JIAIOT UM BO3MOXKHOCTb CIIPABJISITHCSA C BO3PACTAOIIMM 00beMOM paboT. OHako
3TO IPEUMYILIECTBO SIBJIAETCS BTOPOCTENIEHHBIM 110 CPABHEHUIO C BO3MOKHOCTBIO UCIIOJIb30BAHUS aB-
TOMaTHU3alMi OQuca B KauyecTBE MHCTPYMEHTA Ul peLIeHHUs] MpoOsieM. YIIydIlleHHe U YCKOpPEHUE
IPUHUMAEMBIX MEHEJKepaMu pPEeLIeHUil B pe3ylibTare UX 0oJjiee COBEPIICHHOW KOMMYHHKA-
IIUU CTIOCOOHO 00eCTIEYNTh IKOHOMHUYECKHUIA POCT (PUPMBIL.

B Hacrosiiee Bpemst U3BECTHO HECKOJIBKO JIECSITKOB IIPOTPAaMMHBIX IPOIYKTOB JUISl KOMITBIO-
TEPOB M HEKOMITBIOTEPHBIX TEXHUYECKHUX CPE/ICTB, 00ECIEUNBAIOIINX TEXHOJIOTUIO aBTOMaTH3alluU
ouca: TEKCTOBBIH Mpoleccop, TAOIMYHBINA MPOIECCOP, HEKTPOHHAS MOYTA, SIEKTPOHHBIA KajleH-
JIapb, ayHOIOYTa, KOMIBIOTEPHBIE U TeIeKOH(EPEHIMH, BUACOTEKCT, XpaHEeHHE H300pakeHHil, a
TaK)Ke CIeIUaIU3UPOBAHHBIEC POTPAMMBI YIIPABICHYECKON JIEATEIIbHOCTU: BEIEHUS JOKYMEH-
TOB, KOHTPOJIS 32 UCIIOJHEHUEM MPUKA30B U T.JI.

ABTroMaTH3aImio ouca JIOTONHSIIOT HEKOMITBIOTEPHBIE CPEZICTBA: ayauo U BUICOKOH(EpEHIINH,
bakcuMUIbHAS CBSI3b, KCEPOKC U APYTHE CPEACTBA OPITEXHHUKH.
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4) UHpopManIHOHHAS TEXHOJIOTHS MOAJEePKKH NPUHATHSA pemieHHii. CUCTEMBI TOAIECPKKI
NPUHATHS PEILICHUI U COOTBETCTBYIOIAs UM MH(POPMAlUOHHAS TEXHOJOTHUS MOSBUIIUCH YCU-
JUSIMM B OCHOBHOM aMEpPUKaHCKHMX YUeHbIX B KoHIe 70-X - Hauasne 80-X IT., 4eMy cCIo-
COOCTBOBAIM IMPOKOE PACTIPOCTPAHEHHE IEPCOHATTBHBIX KOMITbIOTEPOB, CTAHIAAPTHBIX MTAKETOB MPH-
KJIa/IHBIX ITPOrpaMM, a TAKKE YCIIEXH B CO3/1aHUH CUCTEM UCKYCCTBEHHOT'O MHTEIUIEKTA.

['maBHOW 0COOEHHOCTHIO WH(GOPMAITMOHHON TEXHOJIOTHH TOMICPKKUA TPUHATHS PEIICHUN
SIBJISIETCS] KAUECTBEHHO HOBBIM METO/ OpraHU3alliy B3aUMO/IEHCTBHS YEJIOBEKA U KOMIIbIOTEpa. Bbl-
paboTKa pelieHusl, 4To SIBISETCS OCHOBHOM LIEMIbIO 3TOM TEXHOJIOTHH, IPOUCXOJIUT B pe3yJIbTare urepa-
IIMOHHOTO IpoLIEcca, B KOTOPOM Y4acTBYIOT:
= cucreMa nojyiepkku npusATUs pernennid (CIITIP) B ponu BEMUCIUTEIHHOTO 3B€HA U OOBEKTA

YIpPaBIICHUS;

" JIMIa, TIPUHUMAIOUIETO pEIlIEeHUE, OLIEHMBAIONIETO MOJYYEHHBIH pe3yabTaT BBIYMUCICHUN Ha
KOMIIBIOTEPE.

OxoHYaHHe UTEPALIOHHOTO Tpoliecca MPOUCXOUT 10 BOJIE YesioBeka. B 3Tom cirydae MOXKHO
TOBOPUTH O CIOCOOHOCTH MH()OPMAIIMOHHOM CUCTEMBI COBMECTHO C TIOJIB30BATENIEM CO3/1aBaTh HOBYIO
UH(OPMAIHIO TSI IPUHSTHS PEIICHUM.

JIOTIONHUTEIIBHO K 3TOM OCOOCHHOCTH MH(OPMAIMOHHON TEXHOJIOTUM TIOIICP)KKH TPUHSTHUS
PEIIEHNI MOYKHO YKa3aTh €I1Ie Pl €€ OTINYUTENIbHBIX XapaKTEPUCTHK:

" OpHEHTAIMs Ha pEeIIeHHUE IJI0X0 CTPYKTYPUPOBAHHBIX ((hOpMATU30BAHHBIX) 3a/1a4;

" COYeTaHHE TPAJUIMOHHBIX METOJOB JOCTYyNa U 00pabOTKH KOMIBIOTEPHBIX JaHHBIX C BO3-
MO>KHOCTSIMM MaT€MaTUYECKUX MOJENEN U METOIaMHU PELLEHUS 3a7]ad Ha X OCHOBE;

" HaNpaBJIE€HHOCTb HA HEMPO(PECCHOHANBHOIO MOJIb30BATENSI KOMITbIOTEPA;

" BBICOKAs aJlaITUBHOCTH, 00ECIIEUMBAIONIAsi BO3MOKHOCTh MPHUCIIOCA0INBATHCS K OCOOCHHO-
CTSIM HMMEIOIIETOCS] TEXHUYECKOr0 U IMPOTrPaMMHOI0 oOecreveHus, a Takke TpeOOBaHUSIM
10JIb30BATEIIS.

WndopmarrionHasi TeXHOIOTHS MOJIEP)KKU MPUHATHS PELICHUH MOXKET MCIIONIb30BaThCsl Ha
moOoM ypoBHE ympasieHus. Kpome Toro, pemieHusi, IpuHUMaeMble Ha Pa3JIMYHBIX YPOBHSAX
yIpaBJeHHS, 4acTO JOJHKHBI KOOpIMHUpoBaThes. [103TOMY BaskHOW (PYHKIIMEH M CUCTEM, M TEXHO-
JIOTU SIBJIIETCSl KOOPAMHALMS JIUL, IPUHUMAIOIUX PEIICHHs, KaK Ha pa3HbIX YPOBHSX YIpaB-
JICHUsI, TaK ¥ Ha OJTHOM YpOBHE.

OcnoeHble KOMNOHEHM bl
PaccMoTpuM CTpYKTYpY CHUCTEMBI TIOJIEPKKHU MPHHSTHS pereHnit (puc. 2.4), a Taxoke (QyHKIUH
COCTABIISIIOIMX €€ OJIOKOB, KOTOPBIE ONPEIENAIOT OCHOBHBIE TEXHOJOIMYECKUE OIIEpALIUU.

MporpaMMHan
WETOUHKKA NEHHE nojcUcTamMa yNpaenaHUA
WH O MALMOH HElS Y
CHCTaRE o CYBIA | CYBM Baza mogenei
QNEPALYOHHOM: YOEHS
Baza gaHHBIX <> -
CucTama CTRATEMMMECENX
>
yNPEENeHNA TEKTHHSCHUS
; ONBLATHEHBIR
BHEWHHE WCTOUHWEY - HMHTE DA Com P
MpoHUE BHYTREHHWE
WCTOUH KK
Ine

Puc. 2.4 - OcHOBHbIE KOMITOHEHTHI HH(POPMALIOHHON TEXHOJIOTUH TTOAJICPKKH MPHHATHUS PEILICHUN

B coctaB cuctemMbl OIIEP/KKY MPUHATHS PELLICHMIA BXOZIST TPY IVIABHBIX KOMITOHEHTA: 0a3a JaaH-
HBIX, 0a3a MoJeneil ¥ ImporpaMMHasi TIOJICHCTEMa, KOTOPasi COCTOMT M3 CHCTEMBI YIpaBlIeHUs 0a30i
nanHbIX (CYB/), cucremsl ynpasnenus 6azoit mozeneit (CYBM) u cuctemsl yrpaBieHust HHTepeii-
COM MEXTy TIOJIb30BATENEM U KOMITBIOTEPOM.
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5) OkcnepTHbie cucTeMbl. Hanbonpmmii mporpecc cpeian KOMIBIOTEPHBIX HWH(OpPMaLMOH-
HBIX CHCTEM OTMEUYEH B 00JIaCTH pa3pabOoTKH dKCIepTHBIX cucteM (DC), OCHOBaHHBIX HA UCIIOJB30-
BaHUHM 3JIEMEHTOB MCKYCCTBEHHOT'O MHTEIUIEKTA. DKCIEPTHBIE CUCTEMBI IAI0T BO3MOXKHOCTD MEHEKE-
Py WIH CHEUHAINCTY MOy4aTh KOHCYJIbTALMHU SKCIIEPTOB MO JIIOOBIM MpobieMaM, Ha OCHOBE KOTO-
PBIX 3THMH CHCTEMaMH HAKOTLICHBI 3HAHUSL.

IMon uckyccmeennvim unmennekmom (M) oOBIYHO TIOHUMAIOT CHOCOOHOCTH
KOMITBIOTEPHBIX CUCTEM K TaKUM JCHCTBUSM, KOTOPBIC HA3BIBAIUCH Obl MHTEIUICKTYabHBIMU,
eciu Obl UCXOIUIIM OT YesioBeka. Yale Bcero 37ech UMEIOTCS B BUAY CIIOCOOHOCTH, CBSI3aHHBIE
C YEJIOBEUECKUM MbIIIeHHEeM. PaboThl B 00:1aCTH MCKYCCTBEHHOTO MHTEJUIEKTA HE OrpaHUYMBa-
I0TCSl SKCIIEPTHBIMU cricTeMamy. OHHU TakKe BKJTFOUYAlOT B cedsl co3aHre poOOTOB, CUCTEM, MOJIEIH-
PYIOIIUX HEPBHYIO CUCTEMY UYENIOBEKa, €0 CIIyX, 3peHHUe, OOOHSIHHE, CIIOCOOHOCTH K 00YUEHHIO.

Pemenne cnenmanbHBIX 3a1a4 TpeOyeT CieMaIbHBIX 3HAHUM. [ TaBHAsI Wesl HCTIOE30BaHUS
TEXHOJIOTMH SKCTIEPTHBIX CHCTEM 3aKITFOYAETCs B TOM, YTOOBI MOTYYHTh OT AKCIIEpTa €ro 3HaHUS U, 3arpy-
3UB MX B [TAMATh KOMIIBIOTEPA, UCIIOJIB30BaTh BCAKUN pa3, KOTJa B 3TOM BO3HUKHET HEOOXOAUMOCTb.
SIBNSASICH OJJTHUM W3 OCHOBHBIX TPHJIOKEHHH HCKYCCTBEHHOTO WHTEIUICKTA, SKCIEPTHBIC CHCTEMBI
MPEJCTaBIAIOT OO0 KOMIBIOTEPHBIE MTPOrpaMMBbl, TPaHC(HOPMUPYIOIIUE OMBIT SKCIEPTOB B KaKOii-
160 obracTu 3HaHUN B popMy BpucTHUecKuX npaBuil. Ha nmpaktuke IC HCIONB3YIOTCS IPEkKIe
BCEr0 KaK CHUCTEMbI-COBETUMKH B TE€X CUTYalIUSIX, I7Ie CIICHUAINCT COMHEBAETCS B BIOOpE MPaBUIIb-
HOTO pelieHusi. DKCIEPTHhIC 3HAHMS, XPAHAIIMECS B TaMATH CUCTEMBI, Oosiee TITyOOKHe U TOJHBIE,
YeM COOTBETCTBYIOIIME 3HAHUS TTOJIb30BATEISL.

OC HaxoIAT pacpoCTpaHEHUE MPU PEUICHUH 3a/1a4 C MPUHATHEM PEIICHUA B yCIOBHIX
HEOIpeAeNeHHOCTH (HEMOIHOTHI) JUIsl pacrio3HaBaHUs o0pa3oB, B MPOTHO3WPOBAHUH, AMATHO-
CTHKE, TUIAHUPOBAHUH, YIIPABICHUH, KOHCTPYHPOBAHUH U T.].

TunuuHas SKCHepTHAs CUCTEMa COCTOMT U3 pematens (maTeprnperaropa), b/l (6a3sl naH-
HBIX ), b3 (0a3bl 3HaHUIT), KOMIIOHEHTOB MTPHOOPETEHHUS 3HAHUA, OOBSICHUTEIBHOTO U JHAIOTOBO-
o KOMIIOHEHTOB.

bJ] npenna3HadeHa Ui XpaHEHUsI NCXOMHBIX M MPOMEKYTOYHBIX JAHHBIX, HCIIONb3ye-
MBIX JJIs pelieHus 3aaay, pakTorpaguueckux AaHHBIX.

Pewamens, ucnionssyst ucxoansie nanusie u3 b/l u 3nanus u3 b3, obecneunBaer perie-
HUE 3a7a4 JJI11 KOHKPETHBIX CUTYallUH.

Komnonenm npuobpemenus 3nanuti aBTOMaTU3UpyeT Mpolecc HanoidHeHus b3.

ObvscHumenvHulli KOMNOHeHm OOBICHSET, KaK CHUCTEMa MOJIyYHuJia pelieHHe 3aJayu
(MM TIoYeMy HE TIONy4YWiia) M KaKue 3HaHWS OHA MPHU STOM UCTOJb30Bana. JlMamoroBelii KOM-
MOHEHT OO0EeCHeYrBaeT AUAJIOT MEXIY OKCIEPTHONM CHUCTEMOM M IOJIb30BaTEJeM B Ipoliecce
pelIeHUs 3a/1a4¥ U IPHOOPETEHUS 3HAHUH.

DKCHepTHBIE CUCTEMbI CO3JIAt0TCS VIS PellieHHs] pa3HOro poja 3a/1a4d npodecCHoHaIbHOM Jes-
TEJLHOCTH YEJIOBEKA, U B 3aBUCUMOCTH OT TOT'O BBIIOJHSIOT Pa3HbIe (PYHKIIUH.

Twurer OKCICPTHBIX CUCTEM

MoOHO Ha3BaTh HECKOJIBKO MUNOE COBPEMEHHBIX IKCHEPMHBIX CUCTEM.

1)  DOkcnepTHbIE CUCTEMBI IEPBOTO NOKOJIEHUS. [IpegHa3HauEHbI 1S PELIEHHs XOPOILO
CTPYKTYPUPOBAHHBIX 3a7ad, TPEOYIOIMMX HEOONBIIOr0 o0beMa AMIUpuUYecKkux 3HaHui. Croma
OTHOCATCS KIacCU(UKAIIMOHHBIC 33/1a4H U 337a4H BEIOOpA U3 UMEIOLIErocst HAbOpa BapUaHTOB.

2) O6onoukn IC. MMmeroT MexaHW3M BBOja-BhIBosa, HO b3 mycras. Tpebyercs Ha-
CTpOIiKa Ha KOHKPETHYIO IMPEJAMETHYIO 00JacTh. 3HAHHs MPUOOPETaIOTCs B mpouecce GyHKIHO-
HupoBaHus IC, CIoCOOHOM K CaMO00yUCHHUIO.

3) TuGpumusie OC. [IpennazHaueHsl Ui peIIEHUs] PA3IUYHBIX 33a[ad C UCIOJIb30Ba-
HueMm b3. D10 3amaun ¢ MCMOMB30BaHUEM METOIOB CUCTEMHOTO aHajlu3a, MCCIEeNOBaHUA orepa-
I, MaTeMaTU4eCKON CTaTUCTHKH, 00paboTku mHpopmanuu. [loap3oBarens UMeeT AOCTYH K
00BEKTUBU3MPOBAHHBIM 3HAHUAM, cofepxamumcs B b3 1 nmakerax npuKIIaJHbIX IPOrpaMM.
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4)  CeteBble OC. Mexay co0oii cBsi3aHbl HECKOJIBKO 3KCIIEPTHBIX CUCTEM. Pe3ynbTarThl
pelIeHNs OJHOW U3 HUX SBIAIOTCS UCXOAHBIMHU JAHHBIMHU JJI IpYroi cucteMbl. DPeKTUBHbI
IpU pacnpeeneHHoN 00paboTke nH(pOpMaIUH.

[Ipu pa3paboTke SKCHEPTHBIX CUCTEM JOKHBI YYaCTBOBATH: IKCIEPT TOW MPEIMETHON
o0acTH, 3a7a4yu KOTOpor OyaeT pemiarb CUCTeMa; WHKEHEP MO 3HAHMSIM - CIELUAIUCT 0 pa3-
paboTKaM cHCTEM; MPOTPAaMMHUCT - CIEUUATUCT MO pa3pabOTKe MHCTPYMEHTAIbHBIX CPEICTB.
DKcrepT onpenensieT 3HaHHsl, TO €CTh OMMCHIBAECT MPEAMETHYIO 00JacTh B BUAE COBOKYITHOCTU
JTAHHBIX U MPaBUJl, 0OecreynuBaeT MOJHOTY U MPABUILHOCTh BBEJIEHHBIX B SKCIIEPTHYIO CUCTEMY
3HaHu#. JlaHHBIE ONPEeNsAoT OOBEKThI, UX XapaKTePUCTUKU M 3HadyeHus. [IpaBuia yka3plBaioT
Ha CrocOoObl MAHUITYJIMPOBAHUS TaHHBIMH.

WmxeHep 1o 3HAHUSIM MOMOTAET SKCHEPTY: BBIABUTH U CTPYKTYpPHUPOBATh 3HAHU, HEOO-
XOIUMBIE Uil (PYHKIIMOHHUPOBAHUS SKCIIEPTHOW CHUCTEMbI; OCYIIECTBHTH BBIOOP HHCTPYMEH-
TAJIbHBIX CPE/ICTB, KOTOphIe Hanbosee 3(hPeKTUBHBI U1 peleHus 3a/1a4 B JAHHOW MpPEeIMEeTHOM
00J1acTH; yKa3aTh CIOCOOBI MIpeACTaBICHHS 3HaHuU. [Iporpammuct pa3pabaTbiBaeT HHCTPYMEH-
TAJIBHYIO CPEAy, BKJIIOYAIONIYI0 BCE KOMIIOHEHTBI 3KCIIEPTHON CHCTEMBI, MPOMU3BOJHUT €€ CO-
NpsDKEHUE C IPYTUMU CYIIECTBYIOUIMMH CUCTEMaMHU.

1. 5 Jlekuus Ne 5 (2 yaca).
Tema: «Merono-opuentupoBanubie [TTTI1»

1.5.1 Bonpochl JieKnum:
1. Merono-opuentuposannsie II111.

1.5.2 KpaTtkoe coaep:xaHue BONPOCOB:
1. HaumenoBanue Bonpoca Ne 1. Merono-opuentupoBannsie [TI111.

IIpuxnaonoe 110 obGecnieunBaet 3(pPeKTUBHOE pelIeHHE 3a/ayu Mosb3oBaTelis. KiodeBbiM
HOHSITUEM 3/1€Ch SIBJISIETCS TAKET MPUKJIAJHBIX IPOrpPaMM.

Ilakem npuxnaouvix npoepamm (I1I1I1) - koMmuexke nporpamm i peLIEHUs! OIPEIEIEHHO-
ro Kpyra 3ajiad o Kakoi-mmoo TeMe Ui NpeaMeTy.

Paznuuaror cienyromue tunsl [TIIT:

e 0O0IIEro Ha3HAYEHHUS,

*  METO0/I0-OPHUEHTUPOBAHHBIE;

*  npoOJIEeMHO-OPUEHTHPOBAHHBIE.

[IITI] obwezo masHaueHus OPUEHTHUPOBAHBI HA aBTOMATH3AIMIO IIMPOKOro Kiacca (yHK-
HUOHAIBHBIX 3a4a4 nojs3oBarena. K stomy knaccy IIIIII oTHOCATCS: TEKCTOBBIE MPOLIECCOPHI
(manpumep, Word); rpaduyeckue npomeccopsl (Corel DROW); u3narensckue cucremsr (Page-
Maker); Tabnuunsie npoueccopsl (Excel); cucrems! ympaBnenust 6azamu naHHBIX (Access);
000JI0YKH 3KCIIEPTHBIX CUCTEM, CUCTEM MOAJIEPKKH PUHATUS PELIEHUN U T. 1I..

B ocHoBe memoodo-opuenmuposannvix 111111 nexxut peanusanus TOrO WIA UHOTO METOJA
pewmienus 3anauu. l[lpobaemno-opuenmuposannvie I111I1, Kak 3TO W ONPEICICHO HA3BAHUEM,
OpUEHTUPOBaHbI HA pEIICHUE OINpeAeNCHHON 3amauu (MpoOiaemMbl) B KOHKPETHOW MpeaMETHOU
obnactu. OT0 Hanbosiee MMUPOKUI KJIacC MMAaKETOB NMPUKIAIHBIX IporpamMM. Cpenn HUX MOXKHO
BBIJICJIUTH Takue, Kak III1I1 mpaBoBBIX CIIpaBOYHBIX CUCTEM U JIP.

K mporpaMMHO-MHCTpYMEHTaIbHBIM CPEJCTBAM B MEPBYIO OYEPEb OTHOCSTCS aJrOpUT-
MHYCCKUC A3BIKM U COOTBCTCTBYIOIIUC UM TPAHCIIATOPBI, 3aTCM CUCTCMbI YIIPABJICHUSA 63.33.MI/I
nauHbIX (CYBJI) ¢ S36IKOBBIMU CPEICTBAMH ITPOTPAMMHUPOBAHUS B UX CPEJIe, JIEKTPOHHBIE Ta0-
JIMIBI € COOTBCTCTBYIOIIUMU CPCACTBAMU UX HaCTpOfIKI/I Hu T.II.

PaccMoTpuM sTamnsl pa3paboTKH MPOTrpaMM.
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Puc.7.1 - Dramnsl pa3paboTKu MPOrpaMMHOT0 00ECTICYCHHUS.

Ilepswiii 5man NpeaCTaBIsIET OO0 nocmanosKy 3adayu. Ha 5ToM 3Tare packphiBaeTcs
CYILIHOCTb 33/1a4H, T.€. GOPMYyIUPYETCS LIeIb €€ PeIleHus; ONpeesieTcsl B3aUMOCBA3b C JPYTU-
MU 3a/ladaMH; yKa3bIBaeTCsl MEPUOAMYHOCTh PEIICHHsS; YCTaHABIUBAIOTCA COCTaB U (hopMbl
MIPEICTABJICHUS BXOIHOM, IPOMEXYTOYHOW M pe3yIbTaTHON MH(GOPMAITIH.

Oco0oe BHUMaHKE B TIPOIECCE MTOCTAHOBKH 33J]a4H YACISETCS JeTaTbHOMY OMHCAHHUIO BXOTHOM,
BBIXOJTHOM (pe3ylbTaTHOM) U MEKYTOUHOH MH(GOPMAITHH.

Oco0eHHOCTh peaNM3alfii 3TOTO 3Tana TEXHOJIOTHMYECKOTo Ipollecca 3aKIouyaeTcsl B
TOM, YTO KOHEYHBIA TOJIb30BATENIh pa3padaThiBa€MON MPOrPaMMbl, XOPOIIO 3HAIOIINI ee Mpo-
OJIEMHYIO CTOPOHY, OOBIYHO XYX€ MPEACTABISAET CIeNU(PUKY U BOSMOXKHOCTH UCIIOIB30BaHUS
OBM mis pemiennst 3aaun. B cBoro odepess, mpeaMeTHas 00J1acTh Moab30BaTens (0COOEHHO ee
OTJIeTbHBIC HIOAHCHI, CIIOCOOHBIE OKa3aTh BIMSHUE HA PEUICHHE 3aa4d) 3a4acTyl0 HE3HaKoMa
pa3paboTUMKy MPOTrpaMMBbl, XOTS OH 3HAET BO3MO>KHOCTH U OTpaHHuYEHUs Ha mpuMeHeHnne DBM.
HNMeHHO 3TH IPOTUBOPEUHS SIBISIFOTCS OCHOBHOW MPUYMHOW BO3HHKHOBEHHsSI OIMIMOOK MpH pea-
JU3alUU JTaHHOTO dTara TEXHOJIOIMYECKOTo IMpoliecca pa3paboTKU MporpamMM, KOTOpPhIE 3aTeM
HEN30€KHO OTPAKAIOTCS M HA TOCIeAyomuX dranax. OTcioa BCS BAXKHOCTh M OTBETCTBEHHOCTh
3TOrO 3Tamna, TPeOYIOIIero OCyIIeCTBIEHUS! KOPPEKTHON U MOJTHON MMOCTAHOBKH 3aJ1aui, a TaKKe
HEOOXOUMOCTH OJHO3HAYHOTO €€ TOHMMAHUS KaK pa3padO0TINKOM MPOTPaMMBI, TaK U €€ MOJIb-
30BaTEJIEM.

Bmopoti s5man B TeXHONOTHH Pa3pabOTKHU MPOTPaAMM - MamemMamuiecKkoe onucanue 3a-
Ooauu ¥ BbHIOOp MeTona ee pemieHus. Hamuuue 3Toro stama oOyclOBIMBAETCA PSIOM MPUYMH,
OJIHa M3 KOTOPBIX BBITEKAET M3 CBOWCTBA HEOJHO3HAYHOCTH €CTECTBEHHOTO S3bIKA, HA KOTOPOM
OIMCHIBAETCSl NTOCTAHOBKA 3a/layd. B CBsSI3W € 3TUM Ha HEM BBINOJHSAETCS (OpMaIN30BaHHOE
OMHCAaHUE 33Ja4d, T.C. YCTAHABIUBAIOTCA U (OPMYIUPYIOTCS CPEICTBAMHU SI3bIKA MaTEMaTHKH
JIOTUKO-MaTeMaTU4YEeCKHe 3aBUCUMOCTH MEXAY UCXOJHBIMHU U PE3yJIbTaTHBIMU JaHHBIMU. MaTe-
MaTHUYECKOe OMHUCAHHE 3aJadyd O0eCleunBaeT €€ OJHO3HAYHOE MOHMMAHWE IOJIh30BATENeM U
pa3paboTIUKOM MPOTPAMMBI.

CnoXHOCTh M OTBETCTBEHHOCTh 3Talla MAaTEMAaTHYECKOTO OMHCAHMS 3a7add W BBIOOpA
(pa3paboTKH) COOTBETCTBYIOIIETO METO/IA €€ PEIICHUsI YacTO TPEOYIOT MPUBJICUCHUS KBaTu(dU-
[IUPOBAHHBIX CIIEIHATNCTOB O0JACTU MPUKIATHOW MAaTeMaTUKH, OOJAJAIONINX 3HAHUEM TaKHX
JTUCIUIUINH, KaK MCCIeOBaHUE OMepaluii, MaTeMaTUuyecKasi CTaTUCTHKA, BBIYUCIUTEIbHAS Ma-
TEMaTHKa U T.II.

Tpemuti sman TEXHOJOTMYECKOrO MpoIecca MOATOTOBKM pemieHus 3anad OBM mnpen-
CTaBJISIET COOOU ancopummu3zayuio €€ peueHus, T.e. pa3padoTKy OPUTHHAIBHOTO WM ajganTa-
1110 (YTOUYHEHUE U KOPPEKTUPOBKY) YK€ U3BECTHOTO AJITOPUTMA.

AnroputMu3anus - 3To CJI0KHBIM TBOpUECKHI nporecc. B 0cHOBY npoliecca anropuTMu-
3alliU TOJIOXKEHO (yHIaMEHTaIbHOE MOHATHE MAaTeMaTHUKU U MPOTPaMMHUPOBAHUS - AJTOPUTM.
ANTOPUTM - 3TO KOHEYHBIH HAOOp MPaBHII, OJJHO3HAYHO PACKPHIBAIOIINX COACPIKAHHUE U TOCHe-
JOBATEJIbHOCTD BBITIOJHEHUS ONEpalii sl CUCTEMaTHUYECKOI0 PELIESHUs OMpeleIeHHOro Kiac-
ca 3aJ1a4 32 KOHEYHOE YMCJIIO 11aroB.

22



JIro60i1 anroput™ o0safaeT caeIyoIUMI BaXXHBIMU CBOMCcTBaMU: JleTepMHUHUPOBAHHO-
CTBIO0, MACCOBOCTBIO, PE3YJIbTaTHOCTBIO U JUCKPETHOCTBIO.

Jlemepmunupogannocms anroputMma (ONPEIEICHHOCTh, OJHO3HAYHOCTH) - CBOMCTBO,
oTpeeNnsolee 0AHO3HAYHOCTh pe3ysbTaTta padoThl AITOPUTMA MIPHU OJTHUX M TEX YK€ MCXOIHBIX
JAHHBIX. DTO 03HAYaeT, 4To HabOp yKa3aHWU anropuTMma JOJKEH OBITh OAHO3HAYHO U TOYHO
MOHSIT JIFOOBIM UCIIOJTHUTEIIEM.

Maccoeocmb anropurma - CBOMCTBO, ONPENENSIONIEe IPUTOJHOCTh UCIIOIB30BAHUS All-
TOpPUTMA ISl PEIIEHUS MHOXKECTBA 3aJad JaHHOro kiacca. OHO Ipeanojaraet BO3MOXHOCTb
BapbUPOBAaHUS UCXOAHBIMH JJAHHBIMH B OINpEAEIEHHBIX npezenax. CBOWCTBO MacCOBOCTH alro-
pUTMa SBJISIETCS ONPENEISIIONUM (HDaKTOpOM, OOECIEYMBAIOIINM SKOHOMHYECKYIO (P (HEeKTHB-
HOCTb pelleHud 3a1ad Ha OBM, Tak kak aJis 3a/1a4, pelieHne KOTOPhIX OCYIIECTBISETCS OJUH
pa3, 1enecoo0pa3HOCTh UCIONB30BaHud DBM, kak mpaBuio, AUKTYETCS BHEIKOHOMUYECKHUMH
KaTEeropusIMHU.

Pe3ynemamnocms anroputMa - CBOWCTBO, O3HAUAIOLIEE, YTO AJIS JIOOBIX JOMYCTUMBIX
MCXOJIHBIX JAHHBIX OH JIOJDKEH Yepe3 KOHEYHOEe YKCIIO 1IaroB (WM UTepanuii) 3aBepuInTh pado-
Ty.

Juckpemnocme anzopumma - CBOMCTBO, 03HAYAIONIEE BO3ZMOXKHOCTh Pa30UEHUs OIpe-
JIEJIEHHOT0 AJITOPUTMHUYECKOTO MPOLECCa HA OTJEIbHBIE JIEMEHTAPHBIEC IEHCTBUS.

Takum 00pa3oM, aNroOpuUTM JIaeT BO3MOXKHOCTh YUCTO MEXaHMYECKH pelaTh J0yro 3a-
Jlaqy U3 HEKOTOPOTIO KJIacca OJHOTHUITHBIX 3a7a4.

Cocmaenenue (adanmayusn) npocpamm (KOAUPOBAHUE) SBIISIETCS 3aBEPIIAIOIIAM 3Ta-
MIOM TEXHOJIOTUYECKOTO TpoIecca pa3paboTKU MporpaMMHbBIX cpeacTB. OH mpeniecTByeT Havya-
JIy HETIOCPEACTBEHHO MAIIMHHOW peaiu3aluy alroputMa pemeHus 3azadu. Iponecec konuposa-
HU 3aKJIFOYAeTCs B MEPEBOJE OMMCAHUS aIrOpUTMa Ha OJMH W3 JOCTYNHBIX st OBM s3b1K0OB
nporpaMMupoBaHus. B npouecce cocraBienus nporpammel it 9BM KOHKpeTU3upyroTCs TUI U
CTPYKTYpa HCIOIb3YEMBIX JAHHBIX, @ MOCJIEIOBATEIbHOCTD JEHCTBUN, PEATU3YIOLIUX AITOPUTM,
OTpakaeTcsi NOCPEACTBOM KOHKPETHOTO fA3bIKA IPOrPaMMUPOBAHHSI.

Oman mecmupoeanua u omaaoxku. O6a 3Tu nporecca GyHKIHOHATHHO CBSI3aHbI MEXKIY
CO0OM, XOTS X LEJIM HECKOJIBKO OTIMYAIOTCS IPYT OT Apyra.

Tecmuposanue TpencTaBiIsieT COO0H COBOKYMHOCTh JACHCTBUMN, HA3HAUYCHHBIX JJIS JIC-
MOHCTpAIMU MPAaBUIBHOCTU pabOTHI MPOrpaMMBI B 33JaHHBIX JHAara3oHaxX U3MEHEHUs BHEIIHUX
YCIIOBHM U PEKHUMOB JKCILTyaTalluu NporpaMmsl. Llenb TecTupoBaHuUs 3aKiII04aeTcs B JEMOHCT-
panmu OTCyTCTBUS (MM BBISIBJICHNUH) OMIMOOK B pa3pabOTaHHBIX ITPOrpaMMax Ha 3apaHee MoJAro-
TOBJICHHOM Ha0Ope KOHTPOJIbHBIX TPUMEPOB.

[Ipoueccy TecTUpoBaHUs CONMYTCTBYET MOHATHE "OTIaAKa", KOTOPOE MOAPA3yMEBAET CO-
BOKYITHOCTh JE€MCTBHI, HallpaBJIEHHbIX Ha yCTpaHEHHE OMIMOOK B MpOrpaMMax, HauWHas ¢ MO-
MeHTa OOHapy>KeHHUs (aKTOB OMMOOYHON pabOTHI MPOrpaMMBbl U 3aBepIlasi yCTPAaHEHUEM IPH-
YUH UX BO3HUKHOBEHHMS.

ITo cBoemy xapakTepy (IpuU4MHE BO3HUKHOBEHHMS) OIIMOKM B MpOTrpaMMax JIensTcs Ha
CUHTAaKCUYECKHE U JIOTUYECKUE.

CuHTakcHueckue OmMOKH B MPOrpaMMe MPEACTaBISIOT COOOH HEKOPPEKTHYIO 3alHCh
OTJICIbHBIX S3IKOBBIX KOHCTPYKIUI C TOUKH 3PEHUS MPABUJ X MPEACTABICHUS 1JI1 BHIOpAHHO-
IO SI3bIKa MPOrPaMMHUPOBAHUS. (OIINOKH BBISBISIFOTCS aBTOMAaTHUECKH )

Janee npoBepsieTcs Joruka padoThl IPOrpaMMBbl Ha UCXOAHBIX TAHHBIX.

[Iporpamma cumTaeTcs OTIaKEHHOH, €CM OHAa 0e30IIMOO0YHO BBIMOJIHSAETCS Ha JIOCTa-
TOYHO IPEICTaBUTEIILHOM HAbOpe TECTOBBIX JaHHBIX, OOECIEUNBAIOIINX IPOBEPKY BCEX €€ yda-
CTKOB (BETBEi).

[Ipouecc TecTupoBaHusl U OTIAAKK IPOrPAMM MMEET UTEPALMOHHBIA XapaKTep U CUMUTA-
eTcs OJHUM M3 Hambosiee TPYAOEMKHX 3TaloB Ipolecca pa3paboTku mnporpamm. [lo omenkam
CIEIHNAIICTOB, OH MOXeT cocTaBisATh OT 30 10 50% B 0o01iel cTpykType 3aTpaT BpeMEHHU Ha
pa3paboTKy MPOEKTOB U 3aBHCUT OT 00BbEMa M JIOTHYECKOHN CIIOKHOCTH pa3zpadaThIBaeMbl MPO-
TPAMMHBIX KOMILJIEKCOB.
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Jlnist cokpaieHus 3aTpaT Ha IpOBeIeHHE TECTUPOBAHUS M OTJIAZKU B HACTOALIEEC BPeMs
HIMPOKO MPUMEHSIOTCS ClIelUaIbHble IPOrpaMMHBIE CPEICTBA TECTUPOBAHUS (HaNpUMep, FeHe-
paTOphI TECTOBBIX JAaHHBIX) U MIPUEMBI OTIAAKU (HAIpUMEp, METOJ] TPACCUPOBKHU MPOTPAMM, T10-
3BOJISIOLINI BBISIBIISITH, BCE JIM BETBH IIPOrpaMMbl ObUIH 3a1€iICTBOBAHbI IPU PEIICHUH 3a7a4u C
3a/laHHBIMH Ha0OpaMH MCXOJIHBIX JAHHBIX).

[Tocne 3aBepiieHus npoiecca TECTUPOBAHUA U OTJIAJKU MPOTPaMMHbBIE CPEACTBA BMECTE
C CONPOBOJUTEIHHOM TOKYMEHTALIMEH MepelaloTCsl MOJIb30BATEII0 014 IKCHILYamayuu.

OcHOBHOE Ha3HAYEHUE COMPOBOIUTEIILHON AOKYMEHTAIMH - 00ECIeUUTh MOJIb30BATENS
HEOO0XOMMBIMU MHCTPYKTUBHBIMU MaTepHallaMH 110 paboTe ¢ MporpaMMHBIMU cpeacTBamu. Co-
CTaB COMPOBOJIUTENILHON JOKYMEHTAIIMH OOBIYHO OTOBapHBAaeTCs 3aKa3UMKOM (IIOJIb30BATEIIEM)
U pa3pabOTYMKOM Ha 3Tare MOATOTOBKU TEXHHUECKOTO 3aJaHMsI Ha IporpaMMHOe cpeacTBo. Kak
MPaBUIIO, 3TO JTIOKYMEHTHI, PErJIaMEHTHpPYIOIEe paboTy MOJIb30BaTeNsd B IMpoIlecce dKCILTyaTa-
IIUM TPOTPaMMBI, a TaKXKe cojepiKaliie HHPOPMAILUI0 O MporpaMMme, HeoOXOAUMYIO B CiIydae
BO3HHUKHOBEHHUS MOTPEOHOCTH BHECEHUS U3MEHEHU U JIOMIOJIHEHUI! B Hee.

[Ipu nepenayve moyib30BaTENIO pa3padOTAaHHBIX MPUKIATHBIX POTPAMMHBIX CPEACTB CO3-
JaeTcs crenraibHasi KOMUCCHS, BKJIIOYAOIIas B CBOM COCTaB MpeCTaBUTeNel pa3paboTYNKOB U
3aKa34uuKoB (TmoJsib3oBaTesneit). Komuccuss B COOTBETCTBUU € 3apaHee COCTABICHHBIM U YTBEP-
KJCHHBIM 00E€MMU CTOPOHAMU IUIAHOM MPOBOJUT PabOTHI RO npuemKe-nepedaie npozpammHbIX
cpeocme M CONPOBOIUTENHHON JOKyMeHTaluu. [1o 3aBepiieHnn paboThl KOMUCCHH OGOPMIISET-
Csl aKT IPUEMKH-TIepEeIayu.

B mporiecce BHeIpeHHs U SKCILTyaTallly MPUKIAIHBIX TPOTPAMMHBIX CPEJICTB MOTYT BBI-
ABIIATHCS PA3IMYHOTO poja OIMOKHU, HE OOHApyKEHHbIE Pa3pabOTUYUKOM MPHU TECTUPOBAHUU U
OTJaJKe MPOrpaMMHBIX cpelncTB. I1oaTOMy mpH peanuzanuu JOCTATOYHO CIIOKHBIX U OTBETCT-
BEHHBIX MMPOTrPAMMHBIX KOMILUIEKCOB 10 COTJIACOBAaHHUIO MOJb30BaTelNs (3aKa3uuka) ¢ pa3zpalboT-
YUKOM JMan IKCHAyamayuu TpOorpaMMHBIX CPEJICTB MOXKET OBbITh pa3OMT Ha JBa IMOJAdTAra:
IKCnEpUMEHmManbHasa (ONbIMHAA) Y RPOMBIUICHHAA IKCHIYAMAUU.

CMBICT SKCTIEPUMEHTAIBHON SKCIUTyaTalluy 3aKII04aeTCsl BO BHEAPEHUH pa3padoTaHHBIX
MIPOTPaMMHBIX CPEJCTB Ha OOBEKTE 3aKa3dyMKa C IEJTbI0 MPOBEPKH MX pabOTOCIOCOOHOCTH U
yno0cTBa pabOTHI MOJIb30BATENEH MpU PEeLICHUH peajbHBIX 33/1a4 B TEUEHHE JTOCTaTOYHO JUIU-
TEJIHLHOTO Mepruojia BpeMeHH (00bIYHO He MeHee roja) ToJbKo Tociie 3aBepIIeHUs ePHoIa dKC-
MEePUMEHTAIBHON IKCILTyaTalliy M YCTPAHEHUs BBISBICHHBIX IPU ATOM OIIMOOK M y4eTa 3ame-
YaHUI MpOrpaMMHOE CPECTBO MEPEaeTCs B MPOMBIIUICHHYIO SKCILTyaTalHIo.

J1Jist IOBBINIEHUST Ka4ecTBa pabOT, ONEPATUBHOCTH UCIIPABIICHUS OIIUOOK, BEISBIISICMBIX B
IpOLIEeCCe IKCIUTyaTallii MPOTPAaMMHBIX CPEJICTB, TAKXKE BBIMOJIHEHHS PAa3IMYHOTO pOJa MOJAM-
¢duKanmii, B KOTOPbIX MOXET BO3HUKHYTh HEOOXOIUMOCTh B XOJI€ IKCIUTyaTalluy, pa3paboTuuk
MOJKET IO JJOTOBOPEHHOCTH C MOJIb30BATENIEM OCYIIECTBISATh UX COMPOBOXKICHHE.

OmnucanHas cxemMa TeXHOJIOTHYECKOT0 MpoLecca pa3padoTKU MPUKIaIHBIX IPOrPAMMHBIX
CpPEACTB OTpakaeT WX '">KU3HEHHBIN LUKI", T.€. BDEMEHHOW MHTEpPBaJ C MOMEHTA 3apOXKICHUS
IPOTpaMMBbl O MOMEHTA ITOJIHOTO 0TKa3a OT €€ 3KCITyaTalluu.

1. 6 JIekuusi Ne 6 (2 gyaca).
Tema: «I I oTaenbHBIX MpEeAMETHBIX 00IacTei

1.6.1 Bonpocsl JieKnum:
1. IITIIT oTaenpbHBIX TPEAMETHBIX 00JIacTei

1.6.2 KpaTkoe coaep:xkaHue BONPOCOB:

1. HammenoBanue Bonpoca Ne 1. [1I1I1 oTaenbHBIX MpeIMETHBIX 00IacTei
NudopmManioHHbIE TEXHOJIOTUH B PA3JIMYHBbIX 00JI1aCTAX AeATEJIbHOCTH
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1) 9BM npu BbIOOpe pemieHHil B 00J1aCTH TEXHOJIOTHH, OPTraHM3aluMH,
IUVIAHMPOBAHUS U YIIPaBJICHUs IPOU3BOICTBOM

[IprmeHeHne KOMITbIOTEPHBIX MH(OPMAIMOHHBIX TEXHOJIOTUIA TIO3BOJISIET B PsZiE CIyYaeB MpH
CpPaBHUTEIBHO HEOOJNBIIMX 3aTpaTax MOJydaTh LIEHHbIE yHpaBieHueckue pemieHus. CocraBieHue
HIKOHOMHUKO-MAaTEMaTUUYECKUX MOJENEN U MPOBEIEHUE PACUETOB C IMOMOIIBIO KOMIIBIOTEPA TT03BO-
JISTIOT OBICTPO M OTHOCUTEIBHO HEIOPOro MPOBOIUTE Pa3paboTKy M CPaBHEHHE MHOTOYHMCIIEHHBIX Ba-
PUAHTOB IUIAHOB U YIPABICHUECKUX PEIICHUI.

B Hacrosiee Bpemst IMEIOTCsl OTpabOTaHHBIE METO/IbI PELLIEHUS Psiia TUIIOBBIX 3a/ad M0 Op-
TaHU3aluu U TUIAHUPOBAHUIO MPOU3BOACTBA, JJII KOTOPBIX MOTYT ObITh PUMEHEHBI KOMITHIOTEPHBIE
TexHoJoruy. Bee 31v 3a/maum MoryT OBITh KITacCH(UIMPOBAHBI CIICAYIOIIAM 00pa3oM.

1) 3ajaun B 00J1aCTH OpraHU3alMy MPOU3BOJCTBA. K HUM OTHOCSTCS, HanpuMmep, 3a1a4u
OpraHM3allii IPOEKTUPOBAHUs, PEMOHTA MAIllMH, TPAHCIOPTAa U CKIAJICKOTO XO3sICTBa, 3aJadn
yIpaBJICHUS Kaue€CTBOM, pacyeTa IOTPEeOHOCTH B pecypcax (TPYIOBBIX, MATEPUATIBHBIX, TEXHUUECKUX ) C
pacnpeesieHneM BO BpEMEHHU Ha OCHOBE KaJIEHIAPHOTO IJIaHA IPOU3BOJICTBA U T.1I1.

2) 3ajauu IIaHUPOBaHMs Pon3BoAcTBA. K HUM OTHOCSTCS, HanpUMep, 3a1a4y IIaHUPO-
BaHUS MPOU3BOICTBA TOBAPHOW MPOJYKIIMH, TEXHUYECKOTO PA3BUTHS U MOBBILEHUS YPHEKTUBHOCTU
NPOM3BOJICTBA, TPYZA U 3apabOTHOM IIaThl, MEXaHU3ALUHU U MaTepUaJIbHO-TEXHUYECKOTO obecme-
YEeHUs MPOU3BOJICTBA, 3aJ]a4M aHAIN3a IPOU3BOICTBEHHO-X03IMCTBEHHOHN ACATeIBHOCTU U T. I,

Takue orpaboTaHHBIE pElICHUs ONPEIEICHHBIX TUIOBBIX 3a7a4 0a3UpPyIOTCs HAa METO-
JlaX UMUTALMOHHOTO MOJICIIMPOBAHUS, JIUHEMHOTO MPOrpaMMHUPOBaHUS, BEPOATHOCTHOIO MO-
JEIUPOBAHUS U IPYTHX METO/AX.

B03MOXXHOCTh PAKTUYECKOTO PEIICHUs YKa3aHHBIX 3a/1ay B HACTOSIIEE BpeMsl pacIIupsieT-
Cs B CBSI3M C KOMIBIOTEpU3aLMEH BCEX 3BEHBEB YIPABIECHUYECKOTO ammnapara, Co3JaHueM
JIOKaJIbHBIX U 00BEAVMHEHHBIX BBIUMCIUTENBHBIX CETEH, OpraHu3annel JOKaIbHbBIX U LEHTPAIN30-
BaHHBIX MH(OpMALIMOHHBIX 0a3 TaHHBIX U 0OECIIe4eHHEM K HUM OIEPaTUBHOTO JTOCTYIIA.

OCHOBY COBpEMEHHBIX UH(OPMAIIMOHHBIX TEXHOJIOTHUI COCTABIIAIOT «uenblpe TEXHUUECKUX
JIOCTVKEHMYS:

1) pasButue HOcuTeNe MH(POPMALIUHU, TTO3BOJSIONIUX XPAHUTh MPAKTHYECKH HEOTPaHUYECHHbIE
00BeMbl HH(pOpMAITUH;

2) pa3BUTHE CPEICTB CBsI3U, 00ECIEUMBAIOIINX TOCTAaBKY MH(POPMAIMH B JTEFO0YIO TOUYKY 36MHOTO II1a-
pa 6e3 CyIEeCTBEeHHBIX OIPaHUUYEHHI BO BPEMEHH;

3) BO3MOXKHOCTH aBTOMAaTHU3MPOBAHHON 00pabOTKM MH(OpMALMK B MECTaX €€ BO3HUKHOBEHHS C
MOMOIIIBIO epcoHaTbHONM DBM;

4) BO3MOXXHOCTH YIAJIEHHOTO JOCTyNa M 00pabOTKM MH(pOpMAaLWu, XpaHsSIIenHcs B pacupese-
JICHHBIX 0a3ax 1 0aHKaxX JaHHBIX.

B coBpeMEHHOM YUpEKIICHUH BBINOIHAECTCS HECKOJBKO JIECATKOB BHUAOB paboT, BKIOYAIO-
IIMX:

"  OCYILIECTBJICHHE HHPOPMAIIMOHHBIX KOMMYHUKAIMH BHYTPH OpTraHU3aIlluU U MEXAY OpraHHU-
3alUsAMM;

" H3y4YeHHUe, MOMCK, HAKOIJEHUE M TeHepHpOoBaHUME MHPOpMAIUU (YTEHHE JTOKYMEHTOB,
HO/ITOTOBKA OTYETOB, ITMCEM, OTBETOB Ha IIMCbMa, OMCK HEOOXOANMBIX JaHHBIX, BEICHUE apXUBOB
U T.IL);

" QHaJIU3 JaHHBIX U PUHATHE PELLICHUN;

" ynpaBieHUE GYHKIIMOHUPOBAHUEM OpTraHU3AIUU;

* wpHdOpPMAIMOHHOE 00CITY)KUBAaHUE PYKOBOJUTENECH U T. II.

OCHOBHBIMH 3JIEMEHTAMU COBPEMEHHOTI'O "3JIEKTPOHHOIO" YUPEXIEHHs SBIISIIOTCS aBTOMATH-
3UpoBaHHBIC paboure MecTa (APMBpI) mosnb3oBaTesnield, CHCTEMbI PETAaKTUPOBAHMS TEKCTOB, 0a3bl JJAHHBIX
u cpencra ynpasierus umu (CYB/I), nahopMamoHHO-BRIUMCIUTEIBHBIC CETH, NIEKTPOHHAS 1T0UTa,
CpeZICTBa IIeYaT! 1 KOITMPOBAHUS JOKYMEHTOB U JIp.
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2) UndopmanuoHHbIE TEXHOJIOTHH B 00y4eHUH

Co3nanue ¥ COBEpUIEHCTBOBAHWE KOMIBIOTEPOB MPHUBEIO M MPOJOIIKAET MPUBOAUTH
K CO3/JaHUIO HOBBIX TEXHOJIOTUH B Pa3JIMUHBIX cepax HaydHOH U PAKTUYECKOH JesreNibHOCTH. OIHOM
n3 Takux cep crago o6pazoBanue. Herpaauimonnple HHPOPMAIIMOHHBIC CUCTEMBI, CBSI3aHHBIC C
00y4yeHreM, Ha3bIBAIOT HH(POPMALIIOHHO-00yYaIOTHMU.

Aemomamu3zuposannaa ooyuarouwiana cucmema (AOC) - KOMIUIEKC NPOTPaMMHBIX,
TEXHUYECKUX M y4eOHO-METOAMYECKHX CPEACTB, NpEeAHA3HAYCHHBIX JUII aKTUBHOTO WHIMBU-
JyalbHOTO 00Yy4EHHS YeloBeKa Ha OCHOBE MPOIPaMMHOI0 YIIPAaBIEHHS STUM 00yUYEeHUEM.

brnaronmapst cBoMM KOHCTPYKTHBHBIM M (DYHKIIMOHATBHBIM OCOOEHHOCTSIM COBPEMEHHBIH TIEpCco-
HaJIbHBIA KOMIBIOTEP HAXOIUT IIPUMEHEHHE B OOYYEHHH CaMbIM Pa3HOOOpa3HbIM JAMCHUILUIMHAM U
CILY’KMT 0a30# JIJIs1 co3/1aHus OOJIBIIOTO YMCIIa HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUI 00yUCHHUSI.

KomrmbrorepHast TeXHOJIOTHS MOBBIIIAET UHTEpeC K 00ydyeHHto. B HacTosiee Bpemst cymiecT-
BYET OTPOMHOE MHOKECTBO OOYUAIOIIUX IMPOTPaMM 10 CAMBIM Pa3HBIM MPEIMETaM, OPUEHTHPO-
BaHHBIX Ha CaMbl€ Pa3IMYHbIE KATETOPUU YJaIlUXCs, HAYUHas C JIETCKUX CaJ 0B U 3aKaHYMBas
MIEPCOHAJIOM aTOMHBIX 3JIEKTPOCTaHIHM.

Tuner o6yuarowux npocpamm

OcHoBaHMeM AJis KJIACCH(PHUKALUU CIY>KAaT OOBIYHO OCOOCHHOCTH y4eOHOH JesTenbHO-
cti o0y4daeMbIx mpH padore ¢ mporpamMmmamu. OOBIMHO BBIZCISIIOT YETHIPE TUMA OOYYAIOIIUX TIPO-
rpamM:

" TPEHHPOBOYHBIE U KOHTPOIUPYIOIIHE;
" HAaCTaBHUYECKUE;

" JMUTAIUOHHBIE U MOJCIHUPYIOIINE;
® pa3BUBAIOLIUE UTPBHI.

Tpenuposounvle npocpammul IpeTHA3HAUCHBI JUIS 3aKpEIJICHUs] YMEHHI 1 HaBBIKOB. [Ipemmo-
JIaraeTcsl, 4YTo TEOPETUUECKUI MaTepuall y)Ke U3y4eH. JTH IporpamMMbl B CITydaliHON MOCIIEN0BATEIbHO-
CTH TpEJUIaraioT ydanieMycsi BOIIPOCHI U 3aJa4i U MOACYMTHIBAIOT KOJIMYECTBO MPABWIBHO U HEIpa-
BUJILHO PELLEHHBIX 3aJau (B CJIy4ae IPaBUIIBHOTO OTBETA MOXKET BbIIABAThCS MOOLIPSIOLIAs peIlIn-
Ka, TIPY HETIPaBUILHOM OTBETE MOKHO MOTYYUTh MIOMOIIIb B BUJIE TTOICKA3KH).

Hacmasnuyeckue npocpammbl TIpeIIaraloT ydeHMKaM TEOPETUYECKUN MaTepuall Uil u3yde-
HUSL. 3a7a4M U BOIIPOCHI CITYXKaT B 3TUX MPOrpaMMax Ui OpraHu3alui 4eI0BEeKO-MalIMHHOTO JTua-
Jora, Uil ynpaBieHHs XoJoM oOyueHus. Tak, eciay OTBETbI, JaBaeMble YIEHHKOM, HEBEpHBI, IPO-
rpaMMa MOXKET "OTKaTUThCS Ha3al" j1sl TOBTOPHOIO U3y4YEHHSI TEOPETUUECKOTO Marepraa.

IIporpaMMbl HACTABHUUECKOTO THIIA SIBIISIFOTCS MPSAMBIMM HACJIEAHUKAMU CPEICTB IIPOrpaMMU-
poBaHHOTrO 00y4eHust 60-X TOJIOB B TOM CMBICJIE, YTO OCHOBHBIM TEOPETUYECKHM MCTOYHUKOM COBpE-
MEHHOTO KOMITBIOTEPHOTO MM aBTOMATU3HMPOBAHHOTO OOYUECHUSI CIEYET CUMTaTh IMPOrpaMMUpPOBAH-
Hoe oOyueHue. B myOnukanusx 3apyO0eXHBIX CIEHUATMCTOB M CErOJHS MOJ TEPMHUHOM 'Mpo-
rpaMMHUpoBaHHOE 00yueHHe" MOHUMAIOT COBPEMEHHBIE KOMITBIOTEpHBIE TEXHOJOTUHU. [ 1aBHBIM
3JIEMEHTOM MPOrPaMMHUPOBAHHOTO OOYUEHHMsI ABIISETCS MporpaMMa, MOHUMaeMasl Kak ymops-
JIOYEHHAs MOCJIEeI0BaTEIbHOCTh PEKOMEHAAIMH (3a/1a4), KOTOpbIe MepeatoTcs ¢ TOMOIIBIO IPo-
IrPaMMHPOBAHHOTO Y4eOHUKA U BBITOIHSIOTCS 00ydyaeMbIMH. CyIIIECTBYET HECKOJIBKO pa3HOBHIHOCTEN
MPOrPaMMUPOBAHHOTO O0YICHHS.

" JMHEWHOE MporpaMMUpOBaHHOE oOydeHue. JIMHEHas mporpamma XapakTeph3yeTcsl CIeTyro-
[IAMH OCOOEHHOCTSIMU:

" pa3BeTBIIEHHAs Mporpamma. PazBeTBieHHas mporpaMma OCHOBaHA BbIOOpPE OJTHOTO MPaBHIIbHO-
ro OTBETA U3 HECKOJBKUX JaHHBIX, OHA

Ecm ocHOBOW TMHEHHO# TIpOrpaMMBbI SIBISIETCS CTPEMIICHUE N30€KaTh OIMOOK, TO Pa3BETB-
JIeHHasl TporpaMMa He HaIpaBlieHa Ha JIMKBUAAIMIO OMIMOOK B Ipolecce 00yd4eHHs: OIUOKH Tpak-
TYIOTCSI KaK BO3MOKHOCTb OOHApYXUTh HEIOCTATKU B 3HAHUSIX 00YYaEMBbIX, a TAKXKE BBIACHUTH, KaKHe
npoOneMbl oOydaeMble YSCHUIM HeqocTtaroyHo. llocTeneHHO (MHEWHOE M pa3BETBICHHOE
MIPOrPaMMHUPOBAHHOE) YCTYIHIM MECTO CMEIIIAaHHBIM (hOpMaM.

CymectByeT M MpOJOIDKaeT pa3paldaThiBaThCsl OOJBIIOE KOJIUYECTBO UHCHPYMEHMANbHbIX
nporpamMm Takoro Buaa. OOIIMM HX HEIOCTATKOM s67sdemcs BBICOKas TPYIOEMKOCTh paspa-
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0O0TKH, 3aTPYJHEHHS OPTraHU3AMUOHHOTO M METOIUIECKOT0 XapaKTepa MPH UCIIOIb30BAaHUU B Pe-
aJbHOM ITpoIiecce 00ydeHus.

Moodenupyrwwue npoepammsvl OCHOBAHBI Ha Tpa@UUIECKHUX HILTIOCTPATUBHBIX
BO3MOYXHOCTSAX KOMIIBIOTEPA, C OJHOW CTOPOHBI, U BBIYMCIUTEIBHBIX, C APYrOil, U MO3BO-
JSI0OT OCYILECTBISATh KOMNbIOMEPHbIl dKCIEpUMEHT. Takue mporpaMMbl MPEeaoCTaBISIOT
BO3MOKHOCTh Ha0JII0AaTh Ha PKpaHE IUCILIEes HEKOTOPBIA Mpolecc, BIMUAS Ha €ro XOoJ Io-
Jayeil KoMaHAbl C KJIaBUaTyphl, MEHSIOIIEH 3HAUYCHHS TapaMeTpPOB.

Paszeusarowyue uepvi pegocTaBisfioT B paclopsHDKEHUE YUEHHKA HEKOTOPYIO BooOpaskae-
MYIO Cpefy, CYIIECTBYIOUIHMA TOJHKO B KOMITLIOTEPE MUP, HAOOp KAaKUX-TO BO3MOXKHOCTEU H
CpeICTB UX peann3aunuu. Vcnonp3zoBaHue NpeaoCTaBIsIEMbIX IPOrPaMMON CPEICTB [UIsl peasu-
3allMd BO3MOKHOCTEH, CBI3aHHBIX C U3YYEHUEM MHUPA UTPHI U JIEATEILHOCTBIO B 3TOM MUPE, MPHU-
BOJIUT K Pa3BUTHIO 00y4aemMoro, OPMHPOBAHHIO Y HETO MO3HABATEIbHBIX HABBIKOB, CAMOCTOSI-
TETPHOMY OTKPBITHIO MM 3aKOHOMEPHOCTEH, OTHOMICHHWH OOBEKTOB AEHCTBUTEIBLHOCTH,
MMEIOUINX 3HAYECHUE.

HaubomnbIiee pacnpocTpaHeHre MONIYyYWIA 00yJaroliyue MPorpaMMbl TIEPBBIX JIBYX THIIOB B
CBSI3U C UX OTHOCUTEIILHO HEBBICOKOM CII0XKHOCTBIO, BO3MOKHOCTBIO YHU(DHKAIIMK MPHU pa3padboTKe
MHOTHX OJIOKOB mporpamM. Ecnu mporpammsel 3-ro u 4-ro TUHOB TpeOyIOT 00ibIION pabOThI
POrPaMMHCTOB, TICHXOJIOTOB, CIIELMAIUCTOB B 00JacTH H3y4aeMoro NpeaMera, MeJaroroB-
METOJIMCTOB, TO TEXHOJIOTHUSI CO3/IaHMsI porpamMM 1-ro U 2-ro TUMOB CErOJHS CUJIBHO YINPOCTHU-
Jach C MOSIBJICHMEM HHCTPYMEHTAJIbHBIX CPEJCTB MM HAIMOJHIEMbIX aBTOMAaTH3HPOBAHHBIX 00Y-
YAOLLUX CHCTEM.

B mpouecce KOHTpoOIIsl 3HaHUH MIMPOKOE pacHpOCTPAHEHHUE MOTYYHIIO KOMITBIOTEPHOE TeC-
TUpOBaHUE. B pszie CTpaH TeCTUPOBaHKE BBITECHUIIO TPAIUIIMOHHBIC (DOPMBI KOHTPOJIS - YCTHBIE U
MUCbMEHHBIE 9K3aMEHbI U cO0eCce0BaHusl.

Tumnbl KOMITBIOTEPHBIX TECTOBBIX 3aJIAHUI OMPEICIISIOTCS CIIOCO0AMU OJJTHO3HAYHOTO PACIIO-
3HABAHMSI OTBETHBIX JIEHCTBUI TECTUPYEMOI'O B COOTBETCTBUHU C MOJENBIO 3HAHUM.

VYuebHas MyJIbTAMEINA U THUIEPMEIMA-TEXHONIOTHS TIPECTARIISIET COO0M Pa3BUTHE TEXHOJIOTHU
MPOrPaMMHMPOBAHHOTO OOYYEHHSI, XOTS YIIOp JIeJaeTcsl HEe Ha aIallTUBHOCTh OOYUYEHUS U €r0 METO/InYe-
CcKkoe OOOCHOBaHME, a Ha BHEIIHIOIO WJLTIOCTPATUBHO-HATISAHYIO CTOpOHY. COBpEMEHHBIE
rpadguyeckie U 3BYKOBbIE BO3MOXKHOCTH KOMIIbIOTEpa OOYCIOBUIIU MOSIBJICHUE CPENCTB T'H-
nep- ¥ MyJIbTUMEINA.

Mynemumeoua mexnonozus - npercTaBieHre nHpopMalu B opme BUIEON300pakeHUs
C MPUMEHEHUEM MYJIbTUILUIMKALIUU U 3BYKOBOTO COMPOBOKICHUS.

T'unepmedua mexnonocusa - KOMIbIOTEPHOE TPEACTABICHUE JAHHBIX PA3IMYHOIO TUIIA, B KO-
TOPOM aBTOMATHUYECKH TO/ICPKUBAIOTCS CMBICIIOBBIE CBSI3M MEKY BBIICICHHBIMHA TOHSATHIMU, 00b-
€KTaMU WU pa3JIeIaMU.

Haydnble nccnenoBanust B JaHHOW 00IacTH CBSI3aHBI ¢ pa3pabOTKON TEXHOJIOTHI CO3MaHUS
y4eOHBIX KypcOB OOJBIIEro pa3Mepa Ha OCHOBE BO3MOXKHOCTEH MyJbTH- M Tunepmenua. Ilox
VIIPaBJICHUEM KOMIIBIOTEPA CUCTEMA MYJIBTHCPE] MOXKET MPOU3BOAUTH B €IMHOM MPEJCTABICHUN
o0beTMHEHNE TeKCTa, rpaduky, 3ByKOB, BUIC000Pa30B U MYJbTUILIMKAIMU. TE€XHOIOTUs MYyJIbTHUME-
JIMia B TIOCIIEAHEE BPEeMsI IIMPOKO MPUMEHSIETCS ISl CO3AaHMUS JICKTPOHHBIX KHUT U YI€OHUKOB.

PazButuem uneid MynbTEMEIMA SIBISIFOTCS. TEXHOJIOTMM KOMITBEOTEPHOW BUPTYAILHOM peaTbHO-
ctu. B 3TOM ciydae ¢ moMoIIpio CrielMaIbHbIX 3KPAHOB, JATYMKOB, IIJIEMOB, IIEPUYATOK U T.I1. TIOTHOCTHIO
MOJIENIUPYETCs YIIpaBJIeHUe, HallpHUMeEp, CaMOJIETOM, TaK YTO y 00y4aeMOro BO3HHUKAET MOJTHAs MILTIO3USI
TOT'0, YTO OH HAXOJUTCS B KAOWHE caMoJIeTa M MM YIIPABIISET.

3) ABTOMaTH3MPOBaHHbIE CHCTEMbl HAYYHBIX MCCJIeI0BAHUN
AemomamusuposanHvle cucmemvl HayuHvlx uccieoosanuti (ACHH) npenctaBiasitoT co0oi
IpOoTrpaMMHO-aNNapaTHble KOMIIJIEKChI, 00paldaThIBaroIIe JaHHbIE, MOCTYNAONUE OT pa3-
JMYHOTO POJAa KCIEPHUMEHTAIBHBIX YCTAHOBOK M M3MEPUTENBHBIX MPUOOPOB, M HA OCHOBE UX aHa-
au3a obseryaroniue oOHapy)eHne HOBBIX 3 PEeKTOB U 3aKOHOMEpHOCTEH (puc. 1).
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brok cBsi3u ¢ n3MepUTENBHOMN armapaTypoil mpeodpasyeT K Hy)KHOMY BHIY HH(OPMAIIUIO, 10~
CTYMAOLIYIO OT U3MEPUTEITBLHOM anmapaTypsl.

B 0aze nanHBIX XpaHUTCSA MH(GOpPMALU, TOCTYNUBIIAsA U3 0JIOKa CBSI3H C U3MEPHUTENb-
HOU amnmapaTypoil, a Takke 3apaHee BBEIEHHAs C LEJIbI0 00ecreueHus! paboTOCIIOCOOHOCTH CUCTE-
MBL.

PacuerHblii 670K, BBITIONHAS IPOrpaMMBbl M3 MTaKeTa MPUKIAJAHBIX IPOTpaMM, IPOU3BO-
JUT BCE MAaTeMaTHYeCKUE PacyeTbl, B KOTOPHIX MOKET BO3HUKHYThH TTOTPEOHOCTH B XOJIE HAYYHBIX MCCIIENIO-
BaHM.

Pacuersl MOTYT BBINOHATBCS KaK 110 TPEOOBAHUIO UCCIIEAOBATENS, TaK U OJIOKa IMUTAllMOHHO-
ro mojenupoBanus. [Ipu 3TOM Ha OCHOBE MAaTEMaTHUYECKUX MOJENeN BOCIPOM3BOIUTCS MPOILIECC,
IIPOUCXOMSAIINM BO BHEIHEN Cpele.

DKCrepTHAs CHCTEMa MOJICITUPYET PacCyKICHHSI CTICIIUATCTOB JJAHHOM MPEeIMETHOM 00J1acTH.
C ee MoMoOIIBI0 UCCIIEOBATENIh MOXKET KJIacCU(UIIMPOBATh HAOIIOIaeMble SIBJICHUS, TUAarHOCTHU-
pOBaTh TEYEHUE CIIEyEMBIX IIPOLIECCOB.
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H3MEPHTENBHOH
annapaTypoi
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Puc. 4.1 - Tunosas ctpykrypa ACHU

Maket APHKAEAHBX

E&3a AaHHbIX
MEOTPEam

ACHMU nonyunim nmmpoKoe pacrpoCTpaHEeHHe B MOJICKYJIIPHONM XMMUW, MHHEPAJIOTHH, OHO-
XUMHH, (PU3HUKE IIEMEHTAPHBIX YaCTUI 1 MHOTUX JPYTUX HayKax.

4) CucTeMbl aBTOMATH3MPOBAHHOTO NPOCKTHPOBAHMS

bmskumu o cBoeit cTpyKType U (QyHKIMSIM K CUCTEMaM aBTOMATU3alMK HayYHbIX HCCIIeI0Ba-
HUI OKa3bIBAIOTCSl CHCTEMbI aBTOMATU3HPOBaHHOTO poektrpoBanust (CAIIP).

CAIIP - koMmIuieKkc mporpaMMHBIX M alllapaTHBIX CPEJICTB, MPEAHA3HAUYCHHBIX JIJI1 aBTO-
MaTHU3aLHUH POIECCa MPOSKTUPOBAHUS YETOBEKOM TEXHUUYECKUX U3/EINI WU MPOTyKTOB UHTEI-
JIEKTYaJIbHOU JIESITEIbHOCTH.

5) 'eonnpopMaunoHHbIE CHUCTEMbI M TEXHOJIOTHH

I'eonndopmarmionnsie cucrtemsr (IMC) u 'MC- TexHOMOrnu OOBEIUHSIOT KOMITBIOTEPHYIO
KapTorpadHio U CUCTeMBbI ynpanieHus 6azamu qanHbeix. Konnenuus texnonoruu ['MMC coctout
B CO3JaHUH MHOTOCJIOMHOM A3JIEKTPOHHOW KapThl, OMOPHBIA CJIOH KOTOPOW OINUCHIBAET Ireorpa-
(GUr0 TEPPUTOPHH, a KOKABIA U3 OCTATBHBIX CIIOEB - OJIMH U3 aCMEKTOB COCTOSHUS TeppUTOpuu. Tem
cambiM [ UC-mexnonozuu onpeaesnstoT crenuduIecKyro 00IacTs padoThl ¢ HH(YOpMAIIUEH.
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Texnonoruss I'NC npumenuma Be3ze, Ie HEOOXOAUMO YYUTHIBATh, 00pabaTHIBATH U Jie-
MOHCTPHPOBATh TEPPUTOPHAIBHO pacnpeneneHHylo uHopmamnuio. [lonpzoBarensmu ['MC-
TEXHOJIOTUU MOTYT OBITh KaK OpraHU3alliH, Ybs JEATEIBHOCTh IIEIMKOM 0a3upyeTcs Ha 3eMiie
BlIafieblibl  HEe(PTEra3oBbIX  NPEANPUSATHH, HSKOJIOTHYECKHUE  CIYXKOBI, IKUIUIIHO-
KOMMYHaJIbHOE XO035HCTBO, TaK U MHOTOYHUCIIEHHbIE KOMMEpUYECKHUE NMpeAnpuaTus - 6aH-
KM, CTPaxOBble, TOPIOBbIE U CTPOUTENbHBIE (PUPMBI, Ubsl YCHEIIHAs paboTa BO MHOI'OM 3aBHCUT OT
NPaBUIILHOTO U CBOEBPEMEHHOTO YUeTa TePPUTOPHUATIBLHOTO (haKkTopa.

B ocnose mo60it 'MC nexut naDOpMAUsS 0 KaKOM-TU0O0 ydacTKe 3€eMHOW TMOBEpX-
HOCTHU: KOHTHHEHTE, CTpaHe, ropojie, yJIuIle.

BJl opranusyercs B Bujae Habopa cioeB uHpopmaruu. OCHOBHONW MIPUDT CONEPKUT
reorpaMuecKy MPUBS3aHHYIO KapTy MECTHOCTH (TOTOOCHOBA). Ha Hero HakiaibIBalOTCS JIpyrue
cjou, Hecylue nHpopmanuio 00 ob6vekmax, HAXOAAUIMXCS HA JAHHON TEPPUTOPUN: KOMMYHH-
KaIliM, B TOM YHCJI€ JIMHUM 3JIEKTporiepead, Here- U ra30IpoBO/Ibl, BOJOIPOBOIbI, TPOMBIIII-
JICHHbIE OOBEKTHI, 3€MENbHbIE YYaCTKH, ITOYBbI, KOMMYHAJIbHOE X034HCTBO, 3€MJIEMOJIb30BA-
HUE U JD.

B nmpouecce co3naHus U HaOXKEHUS CIOEB IPYr Ha Apyra MeXAy HUMH yCTaHaB-
JUBAIOTCS HEOOXOJMMBIE CBSI3M, YTO IO3BOJISIET BBIMOJHATH HMPOCTPAHCTBEHHBIE OMEpAaI[UU C
00bEKTaMU MOCPEICTBOM MOJEIUPOBAHUS U UHTEIUIEKTYalbHOI 00pabOTKU TaHHBIX.

Kak mpaBmio, nHOpMaIus mpeacTaBisercs rpaguueckd B BEKTOPHOM BHJIE, YTO TIO-
3BOJISIET YMEHBIIUTh 00bEM XpaHUMOM MH(GOPMAIMHN U YIPOCTUThH OINEPALUU 110 BU3YyaJu3alUu.
C rpaduueckoil nHpopManueld cBsi3aHa TEKCTOBasl, TaOIMYHAs, pacyeTHas WH(poOpMaIus, Ko-
OpIWHaTHas MPUBS3Ka K KapTe MECTHOCTH, BUICOM300pakeHus, ayAnokommeHTapuu, b/l ¢ onu-
CaHHEM OOBEKTOB M UX XapaKTEePUCTHK.

Muorue 'MC BkmtovaroT aHamuTU4deckue GyHKIUN, KOTOPBIC TO3BOJISTIOT MOCIUPOBATh
IPOLIECCHI, OCHOBBIBASICH HAa KapTOTrpaduyecKoil HHpOopMaIuu.

[Iporpammuoe aapo 'MC MoxHO yCIIOBHO pa3feiuTh Ha nBe noacucteMbl: CYB/ u
yIpaBlieHHE TpapuecKiM BbIBOAOM n3o0pakenus. B kauectse CYB/] ucnones3yror SQL-cepBepsl.

PaccmoTpuMm TunoByro cxemy opranuzanuu ['MMC-TexXHOJIOTMH, B HACTOAIIEE BPEMS CIIO-
YKUJICSI OCHOBHOM Habop KoMnoHeHToB, coctaBisronmx [ MIC. K aum otHocsTes:

1) npuoOpereHue u nMpeaBapuTeIbHAS MOITOTOBKA TAHHBIX;
2) BBOJ M pa3MellleHUE JaHHbBIX;

3) ympaBiieHHE JaHHBIMH,

4) MaHUMYJSAUMSA JaHHBIMU U UX aHAJIN3;

5) TPOHU3BOJCTBO KOHEYHOTO MPOIYKTA.

OyHKIIMOHATHHBIM Ha3HAYEHUEM JTAHHBIX KOMIIOHEHTOB SIBJISICTCS:

Ilpuobpemenue u noocomosxka UCXOIHBIX AAHHBIX; BKJIIOYAET MaHUMYJISAIUHN C HC-
XOJHBIMH JTaHHBIMH KapT - MaTepuajamM Ha TBEpJOM WM OyMaXHOW OCHOBE, JaHHBIMU
JUCTAaHUMOHHOTO 30HAMPOBAHUS, pE3ylbTaTaMU IMOJEBBIX MCHBITAHUH, TEKCTOBBIMH (Tal-
JTUYHBIMU ) MaTepUANIAMH, C APXUBHBIMU TAHHBIMH.

B600 u pasmewenue npocmpancmseenHol U HeNPOCMPAaHCmMEeHHOl COCTABIAIONINX JaHHBIX
BKJIIOUAET KOHBEPTHUPOBAaHME HMH(OpPMAIMM BO BHYTPEHHHE (POPMAThl CUCTEMBI M OOeCTicYeHHE
CTPYKTYPHOM U JIOTHYECKON COBMECTUMOCTH BCETO MHOYKECTBA MOPOKIAEMBIX JAHHBIX.

Ynpasnenue oannvivu TiperonaracT HATMYUE CPEJICTB ONTUMAIBHOM BHYTPEHHEH OpraHn3aIlii
JTAHHBIX, OOecTieunBaroNHX YPPEKTUBHBINA TOCTYIT K HHM.

DYHKYUYU MAHUNYIAYUY U AHAU3A TIPENICTABICHBI CPECTBAMH, MIPEIHA3HAYCHHBIMU JIJIS
coepKaTeIbHOM 00paOOTKHM MaHHBIX B MENSIX 00pabOTKM M peopraHM3aiiui JaHHbIX. C TOYKH
3peHUs MOJIb30BATENs, 3TH (DYHKIMH SIBISIOTCS TIIaBHBIMU B [ M C-mexnonoeusx, OTOMY UYTO TI03BO-
JSIOT TIOJIy4aTh HOBYIO HH(OpMaIuUi0, HEOOXOIUMYIO AJsl YIpPaBJICHUS, UCCIEIOBATEb-
CKHX LIEJIEH, IPOTHO3UPOBAHHUSL.

IIpouzeo0cmeo KoHeuHo2o npodykma BKIIIOYAET BHIBOJ MOJYYEHHBIX PE3yJIbTaToOB ISl KO-
HeuHbIX notpedureneit ['MIC. DTu mpoayKThl MOTYT MPEICTAaBIATh KAPThI, CTATUCTHYECKUE OTYETBI,
pasnuyuHble rpaduky, cTaHAapTHBIE (GOPMBI ONPEIETEHHBIX IOKYMEHTOB.
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Kpome 3toro, kaxpiii kKaprorpaguyeckuii 00beKT MOXKET UMETh aTpuOyTHUBHYIO HH(OpMa-
IO, B KOTOPOU COMIEPIKHUTCST MH(OpMAIsi, KOTOpast He 00s13aTEIIbHO JOHKHA 0TOOpakaThCsl HA KapTe
(HampuMep, YUCIIO JKUIIBIIOB KAKOTO-JIOO0 JIoMa U UX COIMAIIBHBINA CTaTyC).

[Nonarmsiroriee 6ompimHCTBO [ MIC-cricTeM pasnyaroT TEOMETPUYECKYIO M aTpHOYTHBHYIO KOM-
noHeHTh! 0a3 ganHbIX [MIC. VX yacTo Ha3bIBAIOT TaKKe MPOCTPAHCTBEHHBIMU (KapTorpaduuecKu-
MH, TEOMETPUUECKIUMH) U HETIPOCTPAHCTBEHHBIMU (TAOJUIHBIMH, PEISIIMOHHBIMU) TaHHBI-
MHU.

Kaprorpaduuekas undopmaims npenctapBiasieTcss TOYKaMH, KPUBBIMU U IUIONIQJIHBIMU
O00BEKTaMH.

ATpubyTuBHas uHGOpMAIMs COACPKHUT TEKCTOBBIC, YHCIIOBBIC, JIOTHUYECKUE JAaHHBIE O
KapTorpadpuueckux oobekTax. bonpmmuHcTBO coBpeMeHHbIX [ IC-uHCTpYyMEHTapHeB MO3BOISIOT
XpaHUTh nHpopMaluio B coctaBe b/l, kak mpaBuiio, pensuOHHBIX.

ATtpuOyTHBHAs MH(OPMALIHS XPAHUTCS B BUJIE OTACTBHBIX TaOMMYHBIX (PaifioB, Kak MPaBHIIO, B
dbopmarax pensimoHHBIX 0a3 manHbiX cucteM DBF, PARADOX, ORACLE, INGRESS. Taxoii cro-
€00 XapakTepeH Kak JyIsl 3aIaHbIX KOMMEPUYECKUX MPOAYKTOB, TaK M COBPEMEHHBIX OTEUECTBEHHBIX
pa3paboToK.

1. 7 JIekuust Ne 7 (2 4aca).
Tema: «CeteBble TeXHONOTMU. HTEPHET TEXHOJIOTUN»

1.7.1 Bonpocsl JieKIIuM:
1. CereBbie TexHOJIOTUU. IHTEpHET TEXHOJIOTUU

1.7.2 KpaTtkoe cogep:xkaHue BOPOCOB:
1. HaumenoBanue Bonpoca Ne 1. CereBble TeXHOJIOTHMHU. IHTEpHET TEXHOIOTUH

CeTteBoM pesKMM aBTOMATH3HPOBAHHOK 00padoTKu nHpopMaunu

Cemb - 3TO COBOKYITHOCTH IIPOTPAMMHBIX, TEXHHYECKUX ¥ KOMMYHUKAIIHOHHBIX CPE/ICTB,
oOecnieunBaromux 3 (HEKTUBHOE pacCHpeeICHHE BEIYUCIUTENBHBIX PECYPCOB.

CeTb n03BOJIACT:
- IIOCTPOUTH pacnpezesieHHbIe XpaHWINILA UHpOpPMALIUU (6a3er
JAHHBIX );
- pacIIMpuTh MepeueHb pelaeMbIX 3aa4d Mo 00padoTke HHPOPMALIUY;
- MOBBICUTH Ha/ICKHOCTh HH(POPMAIIHOHHOM CHCTEMBI 3a cueT AyonupoBaHus padots! [1K;
- CO311aTh HOBEBIE BUJIBI CEpBUCHOTO 00CITy’)KUBaHUS, Harpumep
JIEKTPOHHYIO MOYTY;
- CHHM3HUTb CTOUMOCTH 00pabOTKN HH(POPMAIUH.

XapaKkTepUCTUKU CETEN:
- OTKPBITOCTb. 3aKJIH0YAeTCsl B 00ECIIEYEHUN BO3MOYKHOCTH MOAKIIOUEHHSI B KOHTYp CETH
JTr00bIX THIIOB coBpeMeHHbIX 1K
- pecypchl. 3HAUUMOCTh U LIEHHOCTh CETH JIOJKHBI OIPENENIAThCS HaOOpOM XpaHMMBIX B
HEl 3HaHWM, JTAHHBIX U COCOOHOCTHIO TEXHUYECKHX CPEJCTB ONEPATUBHO UX MPEACTABIATH JIU-
00 00pabaThIBaTh;
- HA/IeKHOCTh. TpakTyercs Kak o0ecriedeHrne BBICOKOTO MoKa3aTess «HapaOOTKU Ha OTKa3»
3a CYeT ONEepaTHBHBIX COOOIIEHHWH 00 aBapUMHOM peXHME, TECTHUPOBAaHUS, HPOrPaMMHO-
JIOTHYECKOTO KOHTPOJIS U AyOIUPOBAHHS TEXHUKH;
- JUHAMUYHOCTb. 3aKIIF04YaeTCsl B MUHUMM3AlMM BPEMEHHU OTKJIMKA CETH Ha 3alpoc NOJb-
30BaTelIs;
- untepdeiic. Ilpenmonaraercs, 4To ceTh OOECNmeYMBaeT MIUPOKUN HAOOp CEPBUCHBIX
¢GyHKUIMH 10 OOCITYKUBaHHUIO TOJIH30BATENS M MPEAOCTABICHUIO €My 3alpalluBaeMbIX HH(Op-
MalMOHHBIX PECYPCOB;
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- aBTOHOMHOCTb. [IoHMMaeTCsi Kak BO3MOXKHOCTh HE3aBUCHMOM pabOThI ceTeil pa3lIndHbIX
YpOBHEW;

- KOMMYHHKAIUU. K HUIM TpeabsBISIFOTCS 0cOObIe TpeOOBaHus, CBSI3aHHBIC C 00eCIIeUeHU-
eM yeTkoro B3aumojeicTBus 1K mo mro0oit mpuHATON Tofb30BaTeieM KOH(MUTYpPAllUd CETH.
Cerb oOecrieuymBaeT 3alIUTy JAHHBIX OT HECAHKIMOHHPOBAHHOTO JIOCTYMA, aBTOMATHUYECKOE
BOCCTAaHOBJICHHE PabOTOCTIOCOOHOCTH TIPH aBApUHHBIX COOSX, BBICOKYIO JIOCTOBEPHOCTH IIe-
penaBaemMoi HHGOPMAIIUU U BBIYUCIUTEIHHBIX POLIETYD.

Baxnelmen xapakTepUCTUKOW CETH SIBIAETCS TOIOJOTHS, ONpeaensieMas CTPyKTypou
coenuuenus [1K B cetu. PaznuyaroT aBa Buaa Tomonorun — ¢usndeckas u morudeckas. [lon
@usuueckoti mononozcueti TOHUMAETCS pealibHas CXeMa COCTUHEHUS Y3JIOB CETU KaHalaMU CBS-
3H, a MOJI 102UYeCKOU — CTPYKTypa MapUIPyTOB MOTOKOB IAHHBIX MEX]Y y3J1aMH.

HaunGonee oOmmpHO npeacTaBieHa KiacCu(DHUKalUs CETEBBIX TEXHOJIOTHH MO MPHU3HAKY
«OXBAT TEPPUTOPUNY.

Hcnonb3zoBanne mnepcoHanbHbIX kKommbioTepoB (IIK) B cocraBe qoxanvuix eviuucau-
menvrwix cemeti (JIBC) obecrieunBaeT MOCTOSHHOE M ONEPATUBHOE B3aUMOACHUCTBUE MEKIY OT-
JENbHBIMU TIOJIb30BaTENIIMU B Mpelenax KOMMEpYecKol 1ub0 Hay4dHO-IPOU3BOJCTBEHHOM
cTpykTyphl. Bee ee kommnonents! cetu (11K, kaHaibl KOMMYHUKAIMHA, CpeacTBa CBI3H) pu3nde-
CKU pa3MeLIAloTCsl Ha HEOOJbIION TEPPUTOPUH OJHOM OpPraHU3alMH WK €€ OTACNbHBIX MOopa3-
JNEJICHUM.

TeppumopuanvHoti  (pecuoHanbHol) HA3BIBAIOT  CE€Th, KOMIBIOTEPHI KOTOPOW HAXO-
JSTCSL Ha OOJIBIIOM YJAJICHUU APYT OT APYra, KaK MPaBUiIO, OT ACCSITKOB J0 COTEH KHIOMETPOB.
NHorna TeppuTopHaibHYIO0 CETh HA3bIBAIOT KOPHOPATHBHOM WJIM BeIOMCTBEHHOW. Takas ceThb
oOecrieunBaeT OOMEH TaHHBIMH MEXIY MMEIOHIMMHU JIOCTYIl K pecypcaM ceTH abOHEHTaMH IO
TeneOHHBIM KaHajaM CeTH oOlLIero Ha3HaYeHHsl, KaHanaM ceTu «Teyekcy, a TakkKe MO CIyTHH-
KOBBIM KaHajaMm cBsi3u. KonmmdecTBO aOOHEHTOB ceTH He orpaHmueHo. MM rapaHtupyercst Ha-
JNEKHBIH OOMEH JaHHBIMU B PEXHME «PEaJbHOrO BpeMEHU», mepenada (pakcoB U TelnePOHHBIX
(TeTeKCHBIX ) COOOIICHMI B 3aIaHHOE BpeMs, Telle(hOHHAs CBS3b MO CITYTHHKOBBIM KaHAaJIaM.

OcHoBHas 3a/aua edepanvbHoli cemu — CO3JIaHUE MAruCTPaIbHON CETH TIepeIayuu J1aH-
HBIX C KOMMYTAIlMel MakeToOB U MPEAOCTABICHUE YCIIYT IO Mepeade JaHHbIX B pealbHOM Mac-
mrade BpeMEHH IIUPOKOMY KPYTY MOJIb30BaTelel, K YUCIy KOTOPBIX OTHOCSITCS M TEPPUTOPHU-
aJbHBIC CETH.

I nobanvuvie cemu 006eCTIEYMBAIOT BO3MOXKHOCTh OOIICHHS 10 MEPENHUCKE U TeIeKOH(e-
penrun. OcHOBHAs 3a/1a4ya I00ATBHOM ceTu — obecreueHne aboHEHTaM He TOJBKO JTOCTyMa K
KOMIIBIOTEPHBIM pecypcaM, HO U BO3MOXXHOCTH B3aMMOJCHCTBHS MEXIy COOOW pa3iIMuHbIX
po(hecCHOHANBHBIX TPYIII, PACCPEIOTOUYCHHBIX HAa OONBIIION TEPPUTOPHH.

Metonel CALS — TexHosorun
Metox CALS (Computer aided Acquisition and Logistics Support, CALS-texHonorus)
— KOMITBIOTEPHO-OPUEHTUPOBAHHBIN TPOLECC MOCTABOK (CHIPhS M KOMIUICKTYIOIINX) M TOA-
JIepIKKa JIOTUCTUKA — BO3HUK B 80-x romax XX B. JUIs pelIeHUs 3a1add NOBBIIICHUsS 3ddek-
TUBHOCTH YIPAaBJICHUS M IIAHUPOBAHUS B MpOLECCE 3aKa3a, pa3padOTKH, OpraHU3aldu Ipo-
U3BOJICTBA, IOCTABOK U SKCILTyaTallud BOCHHOH TEXHHUKH.

CALS — 310 cBOA METOJUK, MO3BOJISIIONINN HAUTH MYTH MOUCKA CUCTEMHOTO MOAX0/1a K
npoueccy BBIBO/JIa HOBOﬁ HpO,Z[yKI_[I/II/I Ha pBIHOK — OT HpOBeI[eHI/IH Hay‘IHO-I/ICCJIe,Z[OBaTCJIBCKI/IX
Y ONBITHO-KOHCTPYKTOPCKUX pa0OT M OpraHU3aIMK MPOU3BOICTBA A0 OCYIIECTBICHHS KOMITJIEK-
ca MapKeTHHIa, MPOJaX U MOCIEHPOAAXKHOIO OOCITYKHUBAaHHUS T'OTOBBIX H3JENUl. DTOT METOA
BKJTFOYACT B CeOs MOJI0KEHHS CHCTEMBI KaueCTBa M peaausyeTcs B (popme mpoekTa.

Hanbneiimee passutue CALS-metona (2000 r.) npuBeno K paciiMpeHUI0 IepBOHAYAIb-

Horo cmbicina abopeBuarypel CALS: Continuous Acquisition and Life circle Support — mon-

JiepKKa HEMPEpbIBHOTO JKU3HEHHOTro LUKiIa npoxykiuu (navysgml.dt.navy.mil/cals.html) kak

METO/1a MOBBIIEHUS KOHKYPEHTOCIIOCOOHOCTH M3JeNnus 3a cueT 3PPEeKTUBHOTO yIPABICHUS UH-
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dopmarueit. 3agaua CALS-MeTona 3akirodaeTcss B MpeoOpa3oBaHUU KU3HEHHOTO IHKJIA HU3/1e-
JUsl B aBTOMATU3UPOBAHHBIHN MTPOIIECC MyTeM PEUHKUHUPUHTA (PECTPYKTYPHU3aAIIMN) BXOISIINX B
HETO MPOIIECCOB.

1. 8 JIeknus Ne 8 ( yaca).
Tema: «KoMIbIOTEPHBIN SKCIEPUMEHT B HAYKE U IIPOU3BOACTBE»

1.8.1 Bonpocel Jieknum:
1. KoMnbroTepHBIN SKCIEPUMEHT B HAyKE M MPOU3BOJICTBE

1.8.2 KpaTtkoe cogep:xkaHue BOPOCOB:
1. HaumenoBanue Bonpoca Ne 1. KOMObIOTEPHBIN 3KCIIEPUMEHT B HAYKE U MPOU3BOJICTBE

1) llonsiTHe 0 KOMIIBIOTEPHOM MATEMATHYECKOM MO/IeJIMPOBAHUM.

Mooens - MaTepuanbHBIE 00BEKT, CUCTEMA MAaTEMaTHYECKUX 3aBHCHMOCTEH WMIIM TIpO-
rpamMma, UMUTHPYIOLIAsl CTPYKTYPY WIN (YHKIIMOHUPOBAHUE UCCIIENYEMOr0 00BEKTA.

Mooenuposanue - NpeaCTaBICHUE PA3IMYHBIX XapaKTEPUCTUK MOBEICHUS (HU3NUECKOM
WM a0CTPAKTHOW CHCTEMBI C TIOMOIIBIO IPYTON CHCTEMBI.

Mamemamuueckoe moodenuposanue - METO]] NCCIIEJOBAHUSI IPOLIECCOB U SIBJICHUI Ha UX
MaTEMAaTHYECKUX MOJEIIAX.

N3ydyeHne KOMNBIOTEPHOTO MAaTEMaTHYECKOI'O MOJEIMPOBAHUSA OTKPBIBAET IIMPOKHE
BO3MOXHOCTH JAJIsl OCO3HAHMsI CBSI3U MH(POPMATUKU C MATEMAaTUKON U IPYTMMHU HayKaMH - €CTe-
CTBEHHBIMU U coLMalbHbIMU. KoMIbIOTEpHOE MaTeMaTH4YECKOE MOJIEIMPOBAHUE B Pa3HbIX CBO-
UX MPOSIBJIICHUAX UCIIONB3YET IPAKTUYECKH BECH AIllIapaT COBPEMEHHOM MATEMaTHKH.

MaremaTHueckoe MOJICTUPOBAHNE HE BCerja TpeOyeT KOMITbIOTEpHOM moanepxkku. Kax-
JBIA CHIEIUATIUCT, MPO(ECCUOHATBHO 3aHUMAOLIUICS MaTeMaTHUECKUM MOJICIMPOBAHUEM, Jie-
JaeT BCE BO3MOXHOE JJI aHAIMTHUUYECKOTO HMCCIEAOBAaHUSA MOJAEIU. AHAIUTUYECKHUE PELICHUS
(T.e. mpeacTaBiIeHHbIE (POPMyJIaMH, BBIPAXKAIOLUMMH PE3yIbTAaThl UCCIEAOBAHUS UEpe3 HUCXOJ-
HbIE JaHHBIE) OOBIYHO yJ00HEee U MH(POpPMATHBHEE YMCICHHBIX. BO3MOXXHOCTH aHAIMTHYECKUX
METOJIOB PELICHUS CJIIOKHBIX MATEMAaTUYECKUX 3a/1a4, OJHAKO, OYCHb OTPAHUYEHBI U, KAK IIPABH-
JI0, 3TH METO/IbI FOPa3/l0 CI0KHEE YHCICHHBIX. B KOMIIBIOTEPHOM MOAEINPOBAHUN JOMUHUPYIOT
YHCIIEHHBIE METOJIbI, peaIn3yeMble Ha KOMIbIOTepax. OIHAKO MOHATUSA "aHAJTUTHUYECKOE penle-
Hue" 1 "KOMIIBIOTEPHOE pellleHue" OTHIOAb HE TPOTUBOCTOAT APYT APYTY, TaK Kak:

a) BCE yallle KOMIIBIOTEPHI MPH MaTEMATUYECKOM MOJAEIMPOBAHUU MCIIOJIB3YIOTCS He
TOJIBKO JUISl YMCJICHHBIX PAacuyeTOB, HO U JUISl aHAIUTUYECKUX ITPeoOpa3oBaHUML:

0) pe3ysbTaT aHAIUTUYECKOTO MCCIIEOBAHUS MATEMaTHUECKOW MOJIENIN YacTO BBIPaKeH
CTOJIb CIIOKHOM (pOpMYITOif, UTO MpH B3TJIs/I€ HA HEE HE CKIIAJbIBACTCS BOCIPUATHS OMHCHIBAac-
Moro eil mpouecca. Ty GopMyily HYKHO NMPEICTaBUTh rpauyecKku, MPOUILTIOCTPUPOBATh B JH-
HaMMKe, MHOTJIa Ja)Ke O3BYYHUTh, T.€. MPOJIENaTh TO, YTO HA3bIBaeTCs "BU3yanu3aluei abcTpak-
uuit". [Ipr 5TOM KOMIBIOTEP - HE3AMEHUMOE TEXHHUYECKOE CPEACTRO.

2) Knaccunukanus mareMaTuuyeCcKuX MojeJsiei

K xmaccudukanmm MareMaTHYECKHX MOJEICH MOXKHO MOJIXOAHUTH MO-Pa3HOMY, ITOJIOKUB
B OCHOBY KJIACCU(UKAIIUH PA3TUYHBIC IPHHIIUTIBL.

1) Knaccudukanus Mozenei mo oTpacisiM HayK (MaTeMaTHYECKHE MOJAEIN B (U3HKE,
OMoJIOTHH, COIIMOJIOTUH H T.1.);

2) Knaccudukanus Moaenei mo npuMeHsseMOMY MaTeMaTUIeCKOMY armapaTy (MOJIEIH,
OCHOBaHHbIE Ha MPUMEHEHUH OOBIKHOBEHHBIX IU((depeHINaTbHBIX ypaBHEHHH, TuddepeHiu-
QIBHBIX YPaBHEHHH B YaCTHBIX MPOM3BOIHBIX, CTOXACTUYECKUX METOOB, TUCKPETHBIX anreo-
panuecKux nmpeodpa3oBaHuil u T.1.);
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3) Knaccudukanus Mojeneit ¢ TOUKU 3peHus Leaed MoAeInpOBaHUsL.

® JIECKPUIITHBHBIC (OMUCATEIHHBIC) MOICIIH;
" OINTUMHU3ALIMOHHBIC MOJCIIN,

"  MHOTOKPHTEPHAIHHBIC MOJICIIH;

u HUI'POBBIC MOCIIN,

"  MMHTAIMOHHBIC MOJICITH.

Hmumayuonnasa moodep - ONVCAHUE CUCTEMBI M €€ TMOBEICHUS, KOTOPOE MOXKET OBbITh

peaIM30BaHO M MCCIICIOBAHO B X0JIC ONepaIiii Ha KOMITBIOTEpE.

Hmumauuouuoe Modeﬂupoeanue - UCCIICJOBAaHHE MOBEACHUS CIIOKHOM CHCTEMEI Ha €€

MOJENH.

MoskHO cKa3aTh, YTO Yallle BCET0 UMUTALMOHHOE MOJAEIMPOBAHUE IIPUMEHSETCS I TO-
ro, YTOOBI ONUCATh CBOWCTBA OOJBION CUCTEMBI IIPHU YCIOBUH, YTO MOBEAECHUE COCTABIISAIOIINX
ee 00BEKTOB OUEHb MPOCTO U YETKO cHOpMyIHpOBaHO. MaTeMaTHUECKOe OMHCAHUE TOTJa CBO-
JUTCA K YPOBHIO CTaTUCTHUYECKOW OOpabOTKM pe3yabTaTOB MOJEIMPOBAHUS MPU HAXOXKIACHUU
MaKpOCKOIIMYECKHX XapaKTEPUCTUK CUCTEMBL. Takol KOMIBbIOTEPHBII SKCIIEPUMEHT (paKTHUYEeCKH

MPETEeHyeT Ha BOCIIPOU3BEACHHUE HATyPHOTO SKCIIEPUMEHTA.

NmMutanimioHHO€ MOJENMPOBAHKUE MO3BOJISET OCYIIECTBUTH MPOBEPKY TMIIOTE3, UCCIEH0-

BaTh BJIMSHUE Pa3IMYHbIX ()aKTOPOB U MapaMeTpPOB.

3)JTanbl, HeJH U CPEeICTBA KOMIIBIOTEPHOI0 MATEMATHYECKOI0 MOAEJTUPOBAHMS

31ech MBI PacCMOTPHUM IPOILIECC KOMIBIOTEPHOIO MAaTeMAaTUYECKOTO MOJECIUPOBAHMS,

BKJIFOYAIOUTUH YHCIIEHHBIN YKCIIEPUMEHT € MOJIEIbIO (puc. 6.1).
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Ilepewiit 3man - onpedenenue yeneii MOOEAUPOBAHUA.

OcHOBHBIE U3 HUX TaKOBBI:

1) Mozenb HyXKHa IS TOTO, YTOOBI MOHAThH, KaK YCTPOEH KOHKPETHBIN O0BEKT, KaKOBa
€ro CTPYKTYpa, OCHOBHBIE CBOMCTBA, 3aKOHBI Pa3BUTHUS U B3aUMOJACHCTBUS C OKPYKAIOLIUM MHU-
poMm (TOHWMAaHHE);

2) Mojenb HyXHa JJIA TOr0, YTOOBI HAYYUThCS YIPABIATh 0OBEKTOM (HIIH MPOIIECCOM) U
OTIPEACIUTh HAWIYUIINE CIIOCOOBI YIPAaBICHUS MPHU 3aJaHHBIX IEISIX U KpUTepusx (yrpasie-
HUEC);

3) Mopens Hy)XHa JJIS TOTO, YTOOBI TMPOTHO3UPOBATH MPSMbIE M KOCBEHHBIC MMOCIIE/CT-
BUSI pea3alliy 3aJaHHBIX CITIOCO00B U (hOPM BO3ACHCTBUSA Ha OOBEKT (MPOTHO3UPOBAHHKE).

Buvipabomka konyenyuu ynpasnenus o6vekmom - Apyrasi BO3MOKHas! LeJIb MOJIeTUPOBa-
Hus. Kakoit pexxum mosiera camosera BRIOpaTh sl TOTO, YTOOBI MOJIET ObLT BITOJIHE 0€30MMacHBIM
U DKOHOMHUYECKH Hambosee BhIToAHBIM? Kak cocTaBuTh rpaduk BBIMOITHEHUS COTCH BHJOB pa-
00T Ha CTPOUTEIHCTBE OOJBIIOTO O0BEKTA, YTOOBI OHO 3aKOHYMJIOCH B MAaKCHMAJIBHO KOPOTKUH
Cpok? MHOXECTBO TakuX MPOOJIEM CHCTEMAaTHUYECKU BO3HUKAET Mepes] 3KOHOMHUCTaMH, KOHCT-
PYKTOpamu, YYEHBIMHU.

Haxonen, npoenosuposanue nociedcmeuti TeX WIA UHBIX BO3/IEHCTBUI HA 0OBEKT MOXKET
OBITh KaK OTHOCUTEJIBHO MPOCTHIM JIEJIOM B HECIOXKHBIX (PU3NYECKUX CHUCTEMaxX, TaK M YPE3BbI-
YaifHO CJI0HBIM - Ha TPAHU BHITIOJHUMOCTHU - B CHCTEMaX OMOJIOTO-3KOHOMHYECKHX, COLUATb-
HBIX. ECIM OTHOCUTENBHO JIETKO OTBETUTH Ha BOIPOC 00 M3MEHEHUU PEeKHMMa PacIpOCTpaHEHUs
TEIIa B TOHKOM CTEp)KHE NMPU M3MEHEHUSX B COCTABJISIONIEM €ro CIUiaBe, TO HECPaBHEHHO
TpyAHee NPOCIeaUTh (MpeacKa3aTh) IKOJIOTUYECKUE U KIIMMAaTHUYECKHE TTOCIEICTBUSL CTPOUTENb-
ctBa KpynHoil I'DC unm conumanbHble MOCIEICTBUS U3MEHEHUH HAJIOTOBOIO 3aKOHOATENIbCTBA.
Bo3moxxHO, U 3/1€ch METOAbI MAaTEeMaTHYECKOTO MOJETUPOBaHuUs OyIyT OKa3blBaTh B OyaylieM
0oJiee 3HAUUTENIBHYIO TOMOIIIb.

CocTaBUM CIHUCOK BEIMYUH, OT KOTOPBIX 3aBHCUT IMOBEJIEHUE 00BEKTa WM XOJI MpoIiec-
ca, a TaK)Ke TE€X BEIIMYMH, KOTOPBIC JKEJIATeIbHO MOMYyYUTh B pe3ylbTaTte MoaenupoBanus. O6o-
3HAYUM TepPBbIC (BXOIHBIC) BEIUYUHBI UE€PE3 X, X, ..., X,; BTOPBIC (BBIXOIHBIC) YEPE3 V1,V2,..., Vk-

CHUMBOIMYECKH NOBEAECHHE O0BEKTA MM IPOIECCa MOKHO NPEJNCTAaBUTh B BUIE: Jj =
Fitxy, xo, .., xy) (G =12,..., k),

rae F - Te AefCTBHS, KOTOPhIE CIIeAYeT MPOU3BECTH HAJl BXOJHBIMU MapaMeTpaMu, YTOOBI
MOJIYYUTh PE3YyIbTATHI.

Bxoanble mapameTpsl, MOTYT OBITH M3BECTHBI "TOYHO", T.€. MOJAABATHCS (B MPUHLUIIC)
M3MEPEHUIO OJJHO3HAUHO U C JIF0OO0M CTENEHbI0 TOYHOCTHU - TOT/Ia OHU SIBJISIOTCS I€TEPMHHHUPO-
BaHHBIMH BeTMYMHAMU. Tak, B KJIACCHUECKON MEXaHUKe, CKOJb CIIOKHON HU ObLIa OBl MOJIEIH-
pyemas cucTteMa, BXOJIHbIE ITapaMeTphl IETEPMUHUPOBAHBI - COOTBETCTBEHHO, I€TEPMUHUPOBAH,
OJTHO3HAYHO Pa3BHBAETCS BO BPEMEHH MPOLIECC IBOJIOLUH TaKOH CUCTEMBI.

Opnako B mpupoje 1 00IIEeCTBE TOPa3I0 yalle BCTPEYaOTCs MPOILECChl MHOTO pojia, KO-
I/1a 3HAYEHUS BXOIHBIX MMapaMeTPOB M3BECTHBI JIMIIL C OMPEIEICHHON CTEIIEHbI0 BEPOSITHOCTH,
T.€. 3TH MapaMeTpbl, SBIAIOTCS BEPOATHOCTHBIMHU (CTOXAaCTHUECKUMHU), U, COOTBETCTBEHHO, Ta-
KHM K€ SIBJISIETCS TIPOLIECC SBOJIIOLIUU CHCTEMBI (CIyJaiHbIH mporiece).

"Cnyyaunviti”" - He 3HAUUT "HENpeaCcKa3yeMblid'; MPOCTO XapaKTep MCCIEAOBAaHUS, 3a/1a-
BAaeMBIX BOIPOCOB pe3Ko MeHsercs (oHu nmpuobperatoT Bup "C kakoii BepositHOCcThIO...", "C Ka-
KM MaTEMaTUYECKUM OKUJIaHUEeM..."H T.11.). [I[puMepoB ciydallHBIX TIPOIIECCOB HE CUECTh KaK B
HayKe, TaK ¥ B OOBIIEHHOW JKU3HH (CHIIBI, ICWCTBYIONIME HA JETSIIUNA CaMOJIET B BETPEHYIO TO-
roJy, IEPEeX0/1 YAUIBI TPU OOJIBIIIOM ITOTOKE TPAHCIIOPTA U T.1I.).

JlJiss cTOXacTUYECKOW MOJIENIM BBIXOJHBIC MapaMeTpPhl MOTYT OBITh KaK BETUYMHAMH Be-
POSITHOCTHBIMU, TaK ¥ OJHO3HAYHO ONPEEIIIEMbIMHU.

BaxkuelmmmM 3TanoM MOJEIUPOBAHMS SIBISIETCS Pa3/eIeHUE BXOMHBIX MapamMeTpoB IO
CTENEeHH BaXKHOCTH BIMSIHMS UX U3MEHEHUI Ha BBIXOJHBIE. TaKoil mpolecc Ha3bIBACTCS PAHIHCU-
posanuem (pazaeneHueM o panram). Yaie Bcero HEBO3MOXKHO (7a M HE HYXKHO) YYUTHIBATh BCE
(bakTopbl, KOTOPbIE MOTYT MOBJIUATH HA 3HAUYEHUSI HHTEPECYIOIINUX HAC BETUYHH Y.
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OT TOroO, HACKOJIBKO YMEIIO BBIJENICHBI BaKHEHUIITNE (PaKTOPHI, 3aBUCUT YCIIEX MOJEIHPO-
BaHMsI, ObICTPOTA U PPEKTUBHOCTH JOCTHKEHHS 11eTu. BrimenuTs Oosiee BaxHbIe (MM, KaK To-
BOPST, 3HAUMMBIE) (PaKTOPBI U OTCESATh MEHEEe Ba)KHBIE MOXKET JIMIIb CHEIHAIUCT B TOH Ipen-
METHOM 00JIaCTH, K KOTOPOH OTHOCHUTCSI MOJIEIb.

OtOpaceiBanue (1o KpaifHel Mepe MpH MEpBOM IOAXO0JE) MEHEe 3HAUYMMBIX (PaKTOpoB
orpy0ssier 00BbeKT MOJEIUPOBAHUS U CIIOCOOCTBYET MOHMMAHUIO €r0 TJIABHBIX CBOWCTB M 3aKO-
HOMEPHOCTEH. YMeNI0 paHXKUpOBaHHAs MOJAETb NOJDKHA OBITh aJeKBaTHA MCXOIHOMY OOBEKTY
WIM TpoIleccy B OTHOILIEHUM Ienel MoaenupoBanus. OObIYHO OMpeNeinTh, aJlekKBaTHA JIU MO-
JIeNib, MOXKHO TOJIBKO B IIPOIIECCE IKCIIEPUMEHTOB C HEl, aHalIn3a pe3yJIbTaToOB.

Cneoyrowuii sman - nouck mamemamuyeckozo onucanus. Ha 3Tom starne Heo6X0aUMO
nepeiT ot abCcTpakTHOM POPMYIUPOBKU MOJAETH K (HOPMYITHPOBKE, MMEIOLIEH KOHKPETHOE Ma-
TEMaTHUYECKOEe HAMOJIHEHHE. B 3TOT MOMEHT MOJeNlb IpeCcTaeT nepe]] HaMy B BUJIE YPaBHEHMUS,
CHCTEMBl YpaBHEHUH, CUCTEMBI HEPaBEHCTB, MU (EepEeHIINATEHOTO YPABHEHUS UM CUCTEMBI Ta-
KUX YpaBHEHUU U T.I.

Korna matemaruueckass Mozens cHopMyTupoBaHa, BEIOMPACTCS Memoo ee ucciedosa-
nus. Kak npaBuiio, A pelieHus: OJHOM U TOM e 3a7aud eCTh HECKOJIbKO KOHKPETHBIX METO-
JI0B, paznuyarouuxcs 3G(eKTUBHOCTBIO, YCTOWYMBOCTHIO M T.A. OT BEpHOro BBIOOpa MeToAa
4acTo 3aBUCHUT yCIIeX BCETO Mpoliecca.

Paszpabomka anzopumma u cocmagnenue npozpammol 011 IBM - 310 TBOpUYECKH U
TpyaHodopmanuzyemslid mporecc. B Hacrosiiee BpeMs IpU KOMIBIOTEPHOM MaTeMaTH4YEeCKOM
MOJICIIMPOBAHUH YaCTO HCIHOJB3YIOTCS MPHEMbI MPOIEypHO-OPHEHTUPOBAHHOTO (CTPYKTYpPHO-
r0) MPOrpaMMHUPOBAHUSI.

[Tpu co3maHuM UMHUTAIIMOHHON MOJIEITM MOXHO TaK)Ke BOCIIOJIb30BATHCSI BO3MOXKHOCTSAMU
0JIHOTO M3 makeToB MareMatnuecko nojaepkkun (MATHEMATICA, MathCad, MathLab u np).

B nacrosiee BpeMsi CyIIeCTBYIOT MPOOIEMHO-OPUEHTUPOBAHHBIE UMUTAIIMOHHBIE S3bI-
KU, B KOTOPBIX OOBEAMHSAIOTCS pa3iNyHble albTepHATUBHBIE OIXObI, U KOTOPhIE caMOi CBOEH
CTPYKTYpPOH OMPENENIOT BO3MOXKHYIO CXeMYy ACHCTBHI pa3paboTunka mMojenu. XapaKTepHbIM
MPUMEPOM TakKoro poja sBisiercs umuTanuoHHbld s3plk CJIAM 11 (SLAM - Simulating
Language for Alternative Modeling MMHTaIIMOHHBINA A3BIK JUISI aIbTEPHATUBHOTO MOJIETUPOBA-
HUSA).

[Tocne cocTaBneHHs MPOTrPaMMBI PEIIAeM C €€ TIOMOIIBIO IPOCTEHIITYIO mecmosyto 3a0a-
yy (KeaTeabHO, C 3apaHee U3BECTHBIM OTBETOM) C IEIBI0 YCTPAHEHHS TPYOBIX OMUOOK. ITO -
JMIIB HAYaJI0 MPOLEAYPhl TECTUPOBAHUS, KOTOPYIO TPYAHO ONMUCaTh (POPMAIBLHO HMCUEPIIBIBAIO-
M obpasoM. [lo cymiecTBy, TecTHpOBaHME MOXKET MPOAOIKATHCS JJOJITO U 3aKOHYUTHCS TOT/A,
KOT/1a [0JIb30BaTEIb 110 CBOMM NMPO(eCcCHOHANBHBIM PU3HAKAM COUTET MPOTrPaMMy BEPHOM.

3areM clieqyeT COOCTBEHHO YHUCICHHBINA 3KCIIEPUMEHT, U BBISICHSAETCS, COOTBETCTBYET JIU
MOJIeNb pealbHOMY 00BEKTY (Iporeccy). Mozenb ajiekBaTHa peabHOMY IPOIecCy, eCli HEKO-
TOPBIE XapAKTEPUCTHUKHU IMpoliecca, MojiydeHHble Ha DBM, coBnmagaroT ¢ 3KCepUMEHTATIBHBIMU C
3aJJaHHOM CTENEeHBI0 TOYHOCTU. B cilyyae HECOOTBETCTBHS MOJIENIN pealbHOMY IpoIeccy BO3-
BpalaeMcsi K OIHOMY U3 MPEAbLAYIINX ITAIOB.

4) MopaeJupoBaHus CJIy4aiiHbIX NPOLECCOB

MopenupoBaHue CilydaiHbIX MPOLIECCOB - MOIIHEHIIEE HAIPaBICHUE B COBPEMEHHOM
MaTEeMaTH4eCKOM MOJECIMPOBAHNH.

CoObITHE HA3BIBACTCS CIIYYalHBIM, €CITM OHO JIOCTOBEPHO Hempenckasyemo. Cirydaii-
HOCTbh OKPY’KaeT Halll MUP U Yallle BCEr0 UIPaeT OTPULATENBHYIO POJb B HallleH ku3HU. OJTHAKO
€CTh OOCTOSATENBCTBA, B KOTOPBIX CIIY9allHOCTh MOXET OKa3aThCs MOJE3HOW. B CII0KHBIX BBIYHC-
JICHUSIX, KOTJ]a HCKOMBIM pe3yabTaT 3aBUCHUT OT Pe3yJIbTaTOB MHOTUX (DaKTOpOB, MOJeNel U 13-
MEPEHU, MOXKHO COKPAaTUTh OOBEM BBIUMCICHHHA 3a CUET CIYYalHBIX 3HAYCHHN 3HAYAIINX

udp.
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IIpu BEpOATHOCTHOM MOJEIMPOBAHUH UCIOJIB3YIOT Pa3IMUHbIE METO/IbI, KOTOPBIE [103BO-
JSIIOT pelaTh 3aJaud U3 pa3iuuHbiXx oOnacteil. Hike nmepeunciiensl cepbl MPUMEHEHHs BEpO-
SITHOCTHBIX METO/I0B.

MeTon CTaTUCTUYECKOTO MOJEIMPOBAHUS: PELICHHE KPAaeBBIX 3a7ad MAaTEMaTUYECKOU
(GU3uKH, pelIeHrue CUCTEM JTMHEHHBIX alreOpandecKnx ypaBHEHUH, OOpallleHue MaTpHIl U CBO-
JSIIMecs] K HUM CETOYHBIE METOJbl pelieHus cucteM IuddepeHIualbHbIX YpaBHEHUH, BbIUNC-
JICHWE KPaTHBIX MHTETPAJIOB, PEIICHHE WHTETPAJIbHBIX YpaBHEHHM, 3a7au sAepHON (U3MKH, Ta-
30BOM AMHAMUKH, (PUIbTPALIUU, TEIIIOTEXHUKH.

MeToa UMHTAIIMOHHOTO MOJICTUPOBAHMS: MOJCIMPOBAHIE CUCTEM MAacCOBOTO OOCTYXH-
Banwus, 3agaun ACY, ACYII u ACVYTII, 3agaun 3ammTsl HHOOPMAITUH, MOJICTUPOBAHHUE CIIOXK-
HBIX UTPOBBIX CUTyallU U JUHAMHUYECKUX CHCTEM.

MeTon CTOXaCTHYECKOM amIpOKCHUMALMK: PEKYPPEHTHBIE aITOPUTMBI PEIICHUS 3a]1ad
CTaTUCTUYECKOTO OLIEHUBAHUS.

Meton cily4allHOTO TNOHWCKA: pEIICHHE 3aJad ONTHMM3ALMH CHCTEM, 3aBUCALIMX OT
0O0JIBIIOrO YHUCIIA TAPAMETPOB, HAXOXKICHNUE SKCTPEMYMOB (DYHKIIMH OOJBLIOTO YHCa NepeMeH-
HBIX.

Jlpyrue MeTofbl: BEpOSITHOCTHBIE METO/bI pacrio3HaBaHus 00pa3oB, MOAETH aanTaliH,
00y4eHUsI 1 CaMOOOYUCHHS.

IIpy KOMIIBIOTEPHOM MaTEMATUYECKOM MOJEIMPOBAHUU CIyYalHBIX MPOLIECCOB HEIb3A
o0oiTuCch 6€3 HaOOPOB TaK Ha3bIBAEMBIX CIIy4alHBIX YHMCEN, YIOBIETBOPSIOMUX 33aJaHHOMY 3a-
KOHY pacnpeneneHus. Ha camom nene 3Tu yucia reHepupyeT KOMIBIOTED M0 ONPEAEIIEHHOMY
QITOPUTMY, T.€. OHU HE SIBJISIFOTCA BIIOJHE CIy4alHBIMU XOTSI OBl IOTOMY, YTO NPH MOBTOPHOM
3alycKe NMpOorpaMMbl C TEMH XK€ MapaMeTpaMy IMOCJIEI0BATEIbHOCTh MIOBTOPUTCS; TaKHE YUCIIA
Ha3bIBAIOT "TICEBIOCTYyYalHBIMU "

Jlnsi He CIMIIKOM TpeOOBaTEIbHOIO MOJIb30BATENS OOBIYHO TOCTATOYHBI BO3MOXKHOCTHU
JaTuvka (reHeparopa) CilydaiHbIX YHMCEN, BCTPOEHHOTO B OOJIBIIMHCTBO SI3bIKOB IPOTrPaMMUPO-
BaHus. Tak, B s3bike [lackanb ecth pyHKIMs random, 3HaU€HUST KOTOPOH - Cly4aiiHble Yucia u3
nuarnazona [0, 1]. Ee ucmonp30BaHHMIO OOBIYHO MPEIIIESCTBYET HCIOIB30BAHUE IMPOIEAYPHI
randomize, ciyamei A HayaabHOW 'HACTPOWKH'" MaTyuKa, T.e. MOJYYEHHS MPU KaKIOM M3
oOpareHuii K JaTYMKy Pa3HBIX MOCIEA0BaTeIbHOCTEN cimydaiHbIX uucen. s 3agayq, Pemenue
KOTOPBIX TpeOyeT OueHb JJTMHHBIX HEKOPPEIUPOBAHHBIX MOCIEA0BATEILHOCTEH, BOIPOC OCI0XK-
HseTCA U TpeOyeT HeCTaHAAPTHBIX

5) Oco0eHHOCTH UMUTAIIMOHHOTO MO/IEJIMPOBAHUSA MPOU3BOJICTBEHHBIX CHCTEM

JInst aHanm3a MpOU3BOACTBEHHBIX CHCTEM, KOTOPHIE OYEHBb CIIOXKHBI, pAa3HOIUIAHOBBI, HE
MMEIOT MCYEPIBIBAIOIIETO0 MATEMATUUYECKOTO OMMUCAHUSI, @ TAKKEe MPOXOISIT Psij ATANOB MPOCK-
TUPOBAHHUS, peaTH3allMi U Pa3BUTHs, aJICKBATHbIE MaTeMaTHYECKHUE MOJENH, OyIb TO JIOTHYe-
CKHE WJIM YUCJIOBBIE, TOCTPOUTH HE MPECTABISAETCA BO3MOKHBIM. ECTECTBEHHBIM 3/1€Ch ABIISET-
Csl UCTIOJIb30BAaHUE METOJ0B UMUTAIIMOHHOTO MOJIEJTUPOBAHMUS.

Cucrema MOKET OBITh OJTHO3HAYHO OINKCAaHAa HAOOPOM 3HAYCHHI MPOU3BOACTBEHHBIX T1a-
paMeTpoB, XapaKTEPHBIX JJIsl KaXKJI0I0 KOHKPETHOIO €€ COCTOsIHUA. Eciu 3Th 3HaueHusi BHECTH B
KOMIIBIOTEP, TO U3MEHEHUSI UX B XOJI€ BBIUUCIHUTEIBHOTO MPOLECCa MOKHO MHTEPIPETUPOBATH
KaK UMHTAIUIO MIEPEX0/ia CUCTEMBbI U3 OJJHOTO COCTOsIHUS B Apyroe. [Ipu Takux npeamnoioxeHu-
X UMUTALMOHHOE MOJEIUPOBAHUE MOXKHO PACCMATPUBATh KaK JTUHAMUYECKOE MPEACTABICHHUE
CHUCTEMBI IyTEM MPOABUKEHUS €€ OJHOr0 COCTOSHMS K JPYrOMY IO XapaKTEPHBIM JIJIsl HEE Ofie-
PALMOHHBIM TTPaBUJIAM.

[Ipy MMUTAMOHHOM MOJEIUPOBAHUM TMPOU3BOJCTBEHHBIX CHCTEM H3MEHEHHUS HX CO-
CTOSIHHS IPOUCXOAAT B JUCKPETHBIE MOMEHTBI BpeMeHH. OCHOBHAsI KOHIETIINS UMUTAIIHOHHOTO
MOJICTTUPOBAHUS CUCTEMBI U B 3TOM CIIy4ae COCTOUT B OTOOPaKEHUU MU3MEHEHUN €€ COCTOSHUS C
TeYeHUEM BpeMeHHU. Takum 00pa3om, 3/1eCh OMPEACISIONINM SBIISICTCS BBIICJICHNUE M OJJHO3HAY-
HOE OIMCAHUE COCTOSTHUN MOJACIIUPYEMOU CUCTEMBI.
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MMuTanmoHHbIE MOZENTU IMO3BOJSIOT 0€3 MCIOIb30BaHMUA KAaKUX-THOO aHATUTHYECKHX
WIN JpYT'UX (PYHKIMOHAIBHBIX 3aBHCUMOCTEH OTOOpakaTh CIOXHBIE OOBEKTHI, COCTOSIIUE U3
Pa3HOPOIHBIX IEMEHTOB, MEXKIY KOTOPBIMH CYILECTBYIOT Pa3HOOOpa3Hble CBA3H. B 3T Mozenu
MOYET OBITh BKJIFOUEH TAK)KE€ U YEJIOBEK.

be3 npuHIMNUAaNbHBIX YCIOKHEHUH B TaKWe MOJIEIH MOTYT OBITh BKIIFOUCHBI KaK JeTep-
MHUHHMPOBAHHBIE, TaK U CTOXAaCTHMUYECKHE MOTOKU (MaTepHaibHble U MHpOpManuoHHsle). C mo-
MOIIbI0 UMHUTALMOHHOTO MOJEIHPOBAHUS MOKHO OTOOpa)KaTh B3aMMOCBSI3M MEXIY padodnMu
MECTaMH, TOTOKAMH MaTEPHUAIIOB U U3JIEIINI, TPAHCIIOPTHBIMH CPEACTBAMU U IIEPCOHAIIOM.

HecMorps Ha Takue O4eBUIHBIE MPEUMYLIECTBA, IIPEXKIE BCETO 3aKIIOYAIOIIUECS B IIU-
pOTE M YHUBEPCAIIBHOCTH NIPUMEHECHHMS, IPH 3TOM METOJE U3 BUAA YIIYCKACTCSA CYIECTBOBAHME
JIOTUYECKHX CBA3EH, YTO UCKIIIOYAET BO3ZMOXKHOCTH ITOJIHOW ONTUMHU3ALMU II0JIy4aeMbIX Ha 3TOMU
MOJIENIN pelleHnd. ['apaHTHpyeTcsl UMb BO3MOKHOCTb OTOOpa JIy4IIero M3 IpOCMOTPEHHBIX
BApUAHTOB.

IIpakTH4ecKkH k€ IMUTAlMOHHOE MOJIETMPOBAHUE BO MHOTHX PEAJIBHBIX CIyYasX - €I1H-

CTBEHHO BO3MOJKHBIN crioco0 uccienoBanus. [locne pa3paboTKu UMUTAIIMOHHONW MOJIENH ¢ Hel
IIPOBOASATCS KOMIIBIOTEPHBIE HKCIIEPUMEHTHI, KOTOPBIE MO3BOJISAIOT CAENIATh BBIBOABI O MOBEC-
HUU [TPOU3BOJCTBEHHON CUCTEMBI.
[TostBNIeHHE U pa3BUTHE METOIOB KOMIIBIOTEPHOIO MMUTALIMOHHOTO MOJAEIUPOBAHUS CTAJIO BO3-
MOKHBIM TaK)K€ U B PE3yJbTAaTe Pa3BUTHUSA METOJA CTATUCTUYECKUX MCIBITAHUM, ITO3BOJIUBILIETO
MOJIENIUPOBaTh CIy4alHble COOBITUS M IMPOLECCHI, 3aHUMAIOIINE OOJIBIIIOE MECTO B PEabHBIX
IIPOU3BOJCTBAX

2. METOAUYECKHUE YKA3AHMUA 110 BBIIIOJTHEHHUTIO
JIABOPATOPHBIX PABOT

2.1 JIabopatopHas padora Ne 1 (2 yaca).
Tema: «lIpencraBnenune nndopmaruu cpeacrsamu Open Office: Co3nanue mabi0HOB U
dbopM TOKYMEHTOB)

2.1.1 Heap padoThbl: chOpMUPOBATH YMEHUS M HABBIKH MPEJICTaBICHUS UH(OpMAIHH
cpeactBamu Open Office: cozmanue mad10HOB ¥ GOPM TOKYMEHTOB

2.1.2 3apaum padoThl: U3yUuTh NIpeAcTaBieHre nHpopmaruu cpeacrsamu Open Office:
co3zanue maliIoHOB U GOPM JOKYMEHTOB

2.1.3 Ilepevyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOPHON padore:
1. TIK.
2. Windows.
3. Open Office.

2.1.4 Onucanue (xo01) padoThl: IpUMEp BHITIOIHEHUS 3a4aHus padoThl Ne 1

Co3nanne n popMaTHpOBaHUE TOKYMEHTOB

Ilepen BBOmOM TekcTa, HEOOXOAMMO 3a/aTh COOTBETCTBYIOIIME MapaMeTpbl CTPAHMUIIBL.
st aToro BeIOMpaercs MyHKT MeHI0 Daiij, [lapamerpsl crpanuubl. B oTKphIBIIEMCS OKHE
3aar0TCcsl HeOOXOAMMBIE TOJIsA, pa3Mep OyMaru, OpUeHTALUs JIMCTa (KHUKHAS WIKA albOOMHas1) U
T.IL.

Ecnu HeoOX0o1muMo pe1akTHpOBaTh paHee CO3/IaHHBIN JOKYMEHT, OH 3arpyaeTcsi B OKHO
Word Be160pom nyHkTa MeHI0 Daiij, OTKPBITS.

B Mmento Bua BeiOupaercs pexuM MpocMoTpa JOKYMEHTA!
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- HopmanbHblii pe:kum. YcTaHaBIMBaeTCs 10 yMOIYaHu0. B HeM nmpou3BoauTcs Habop TeK-
cTa, perakTupoBanue, popmatupoanue. Beioupaercs uepe3 mero Bua, Hopmanabhblii (00b14-
HBIi1).

- Peskum mpocmoTpa pasMeTKH CTpaHUIbl. By, B KOTOPOM TEKCT BBIBOAMTCS Ha I1€4aTh, pe-
QIBHOE PaCIIOJIOKEHUE PUCYHKOB, TaOIMIl, CHOCOK M T.O. BriOupaercs uepes meHio Bua, Pa3-
MeTKa CTPaHHIbI.

- Pesxxum Ctpykrypa. MOXHO IpocMaTpuBaTh, CO3/1aBaTh, U3MEHATh CTPYKTYpPY JOKYMEHTA
(MepapXHIo 3aroJIOBKOB U COOTBETCTBYIOIIUX MM pa3zeinos). IIpu nepeHoce 3aroiaoBka, COOTBET-
CTBYIOUIMI €My TEKCT aBTOMAaTHUYECKH NepeHocurcsi. Boibupaercs uepes meHio Bua, CTpykry-
pa.

B kax10M U3 pe:xUMOB MOXKHO MEHSTh MacIiTad JokymeHnTa (MeHto Bua, Macmrad).
BBO,H TCKCTAa HAYUHACTCA B MECTO IOJIOKCHUS Kypcopa.

1I1a6/10HBI

B WORD cymectByer Habop cTaHIApPTHBIX OJIAHKOB (I1a0JIOHOB) ISl CO3/IaHMS THIIOBBIX
JOKYMEHTOB. MOHO MOJIb30BaThCs FOTOBBIMHU IIa0JIOHAMU, MOKHO co37aBaTh cBou. llpu uc-
MI0JIb30BAHUY TOTOBBIX IIA0JIOHOB WMJIM TIPU CO3JaHWW HOBBIX MYHKT MeHI0 Maiin, Co3aaTh BbI-
Oupaercs ums mabiaoHa uiau Mactep, a 3aTeM 3aIoJIHAETCS TOTOBBIH OJaHK.

HaubGonee wacto ncnons3zyemsie Mactepa

Macrtep pacriucanmnii (Agenda Wizard)- pacniicanue BcTped, eperoBOpoB.
Macrtep nucem (Letter Wizard) - nenoBoe mucbMo, peKiiaMHOE U T.I.

Macrep pakcon (Fax Wizard).

Mactep pestome (Resume 1...4)- cemeitHOe ToNI0KeHUE, BO3PACT, 00pa3oOBaHHUE.
Macrep cinyxeOHbIX 3anucok (Memo Wizard) - komy, oT koro?

Macrep tabnur (Table Wizard).

Mactep Harpaaabix TucToB (Award) - AUIIIOMBI, CepTU(UKATHI.

Co3manue HOBOrO madJIoHa

e Menro dPaiisi, Co3aarTh;
e Briopars Onmuto HlabsoH.
[Ipu coxpanenun mabmona (Paiij, CoxpaHUTh KaK) J1aThb €My HMS C PacIIUpEHUEM
dot. PemakTupytoTcst mabiioHbl Takke KaKk OOBIKHOBEHHBIN (aiis. [11ab10H MOXKHO mepeBecTH B
OOBIKHOBEHHBIN (paiilyl, U3BAMEHUTH €To pacmupenue Ha doc.

3AJAHME 1. [lepBUYHBIe HACTPONKHU TEKCTOBOTO Nponeccopa

3amycTuTe TeKCTOBBIN Mporeccop komanaoi [Tyck — Ilporpammer —Microsoft Word.

OTkpoiiTe 3apaHee MOATrOTOBIICHHBIN (haiin (JIF000i).

3. OrtkpoiiTe MeHIO HacTpoiiku maneneit ynpasienus (Bug—Ilanenu ynpasienus) u yoeaurech
B TOM, YTO BKJIFOYEHO OTOOpakeHHE TOJbKO NBYX maHenen: Ctangaptaas u dopmaTupona-
HUE.

4. B kadecTBe pexxuMa O0TOOpaKeHUs JOKyMEHTa BbIOepuTe Peosxcum pazmemku. J{ns 3Toro uc-
MOJI3YHTE COOTBETCTBYIOLIYIO KHOMKY B JIEBOM HM)KHEM YTy OKHA JIOKYMEHTA WJIM KOMaH-
ny Bung — Pa3merka cTpaHUIIbL.

5. Ecau mwpudT Ha 3KpaHe BBITISAUT CIUIIKOM MEJIKUM, HaCTPOWTE MacuiTad oToOpaskeHus

koMaHa0i Bug —MacmTab. MoKHO TakKe HCIOJIb30BaTh PACKPBIBAIOIIMICS CICOK Mac-

mtad Ha MaHenu UHCTPyMEHTOB Cmanoapmuas. Ecnu xenaeMoro maciirada HEeT B CIIHCKE

N —
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10.

11.

12.

13.

14.

15.

(manmpumep 125 %), BBeauTE HY)KHOE 3HAUCHHE HEMOCPEICTBEHHO B I1OJI€ CIIMCKA U HAXKMUTE
kinaBuy ENTER.

B xadecTBe enMHUIIBI U3MEPEHHUS JIsl HACTPOUKH IMapaMeTPOB JOKYMEHTA BHIOCPUTE MUILITHU-
meTpsl (CepBuc — [lapamerpbr —>O01mme —Enuanibr usmMepenus).

Hacrpoiite circok OBICTPOro OTKPHITHA JOKYMEHTOB. Ilocie 3amycka nmporpamMmsl B MEHIO
@aill MOXKHO HAMTH CIHCOK M3 HECKOJBKUX JOKYMEHTOB, OTKPBHIBABIIUXCS B TEKCTOBOM
npolieccope B Mocieanee BpeMs. ITo yI00HO A ObICTPOro OTKPBITUS HY’)KHOTO TOKYMEHTA.
KonuyecTBO JOKyMEHTOB, OTOOpakaeMbIX B 3TOM CHHCKe, 3amaiite cuerdynkoM CepBuc
—Ilapamerpsr ->O06mue —IlomHums cnUcox u3 ... aiiios.

OTkimounTe 3aMeHy BBIJCNICHHOTO (pparMeHTa Hpu MpaBKe TekcTa, copocuB Quaxok Cep-
Buc—Ilapamerpei—IIpaBka—3amensams evidenennvlli ppacmenm. ITO HECKOIBKO CHIKAET
MPOU3BOAUTENBHOCTh TpyAa MPU PEAAKTUPOBAHUU TEKCTA, HO CTpPaxyeT HAUYMHAIOMIMX OT
HEeXenaTeJlbHbIX omuook. C HabOpOM OIbITa MPAKTHYECKOW PabOTHI ATOT (PIIAKOK MOXKHO
YCTaHOBUTH BHOBb.

BxitounTe KOHTEKCTHO-U4YyBCTBUTENIBHOE IMEPEKIIOYeHHE packiagku kiaBuaTypsl (Cepuc
—Ilapamerpsl —IIpaBka —ABTOMaTHYecKass CMEHa KJIaBHATypbl). JOTa (QyHKIUS ynoOHa
IIPU PEIAKTUPOBAHUM TeKcTa. IIpu momemennu Kypcopa B aHIVIMMCKAM TEKCT aBTOMaTHYe-
CKU BKJIFOYAETCSl aHTJIOSN3bIUHAS PACKJIa/iKa, a MPU MOMEIIEHUHU €ro B TEKCT Ha PYCCKOM SI3blI-
K€ — pyCCKOS3bIUHAS.

3anperure “ObicTpoe” coxpaHeHue (Qaitno, copocuB puaxokx CepBuc—Ilapamerpsr — Co-
xpaHeHue— Paspewums 6vicmpoe coxpanenue. [lpu “ObIcTpoM™ COXpaHEHHH COXpaHIETCs
He caM (aiill, a TONBKO €ro U3MEHEHHS M0 CPABHEHHIO C MPEABIAYIIeH COXpaHECHHON BEpCH-
ei. DTO NEHCTBUTEIBHO COKpAIlaeT BPEMs OIEpalru COXPAHEHUs, HO 3aMeJISIET Apyrue
olepanuu ¢ J0KyMeHTaMu. [Ipr 3ToM Takke 3aMETHO BO3PACTAIOT pa3Mepbl UTOrOBOTO (aii-
na.

Hactpoiite dynkuutwo asmocoxpanenus ¢ nomompbio cuetunka CepsBuc —Ilapamerper —
Coxpanenue—Asmocoxpanenue Kaxcovle ... munym. VIMenTe B BUAY CIEIYIOIIHE OOCTOS-
TEIbCTBA:

® IIpU aBTOCOXPAHEHUM JIaHHBIC 3AIMCHIBAIOTCA B CIICIUANBHBIN (ailsl, KOTOpHIN B aBa-
PUIHBIX CUTYaIUSX MOXET ObITh OJHOKPAaTHO MCIIOJIb30BaH ISl BOCCTAHOBJICHUS HE-
COXPAaHEHHBIX JaHHBIX, HO TOJILKO OJHOKpATHO (!);

e (yHKIMS aBTOCOXpaHEHUS HE OTMEHSET HEOOXOIMMOCTH MEPUOANYECKU BO BpeMs pa-
OOTHI U TOCJE €€ 3aBepIlICHUs COXpaHATh (ailia mpsaMbIMU KoMaHaamu Coxpanums u
Coxpanums Kax.

BpemenHo oTkitounTe cpeacTBa nposepku npasonucanusa. Ha Bkinagke Cepsuc— Ilapamer-
pei—IIpaBonucanue copockTe haaxkku Asmomamuuecku npogepsams opgo-epagpuro u As-
momamuuecku npogepams cpammamuxy. Ha paHHUX 3Tamax pabOThl C JOKYMEHTOM HaJ0
COCPEIOTOYUTHCS Ha €r0 COAEPIKaHUU, a CPEJCTBA MPOBEPKH MPABOMUCAHUS IEUCTBYIOT OT-
BJIEKaroIe. 3aBepiias paboTy HajJ JOKYMEHTOM, HEOOXOJMMO BHOBb MOAKIIIOYUTH U UCTIONb-
30BaTh 3TH CPEJICTBA.

BpemenHno oTknrounte QYHKIMIO asmo3amensl npu 6600e copocom (raxka CepBuc — As-
TO3aMeHa —>ABT03aMeHa — 3aMEHATH IPU BBOJIE.

BxmrounTe aBTOMaTHUYECKyIO 3aMEHY “TIpSAMBIX~ KaBbIueK nmapHbIiMHU: CepBuc—> ABTOGOpMAT
—3aMeHsTh NP BBOJIEC “TIpSAMBIC” KaBBIUKW MAPHBIMU. B PyCCKOS3BIYHBIX TEKCTaX MPSIMbIE
KaBBIUKM HE MPUMEHSIOTCA. JJIsi MOArOTOBKHM aHTJIOS3BIYHBIX TEKCTOB M JUCTHUHIOB IMPO-
rpaMM OTKJIFOUUTE ATY QYHKIHIO.

BpeMeHHO OTKIIIOUUTE Psii CPEACTB aBTOMATHUECKOTO JOPMATHPOBAHUS, B YACTHOCTH aBTO-
MaTHYECKYI0O MAapKHpPOBKY M HyMepauuto crnuckoB. Ha Bkiagke CepBuc— ABTO3amMeHa
—ABtodopmar npu BBome cOpochkTe dnaxku [lpumensmv npu 6800e K MAPKUPOBAHHBIM
cnuckam u Ilpumenamos npu 6800e Kk Hymeposanuwvim cnuckam. llocie nmpuodpeTeHus mnep-
BUYHBIX HaBBIKOB Pa0OTHI C TEKCTAMU BHOBb MOJIKIJIIOUUTE 3TU CPEJCTBA.
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16.

17.
18.

19.
20.
21.

22.

23.

24.

Otxmounte Ilomonrauka. [ToMonHUK- ynoOHOE MHTEPAKTUBHOE CPEICTBO VIS TOIYYEHUS
KOHKPETHOM CIIpaBKU, HO CIIPaBOYHAs CUCTEMa IIporpaMMbl o01aaeT 6ojee BHICOKONH METo-
TUYECKON IIeHHOCThI0. B TekcToBoM mporeccope Microsoft Word 2000 TTomomiauk “nepe-
XBaThIBaeT’ BCE 3aMPOCHI K CIIPABOYHOM CHCTEME, TTOITOMY JIJIsl TIOJIHOIIEHHON paboThI CO
CIIPaBOYHON CUCTEMOM €r0 Ha/l0 MPUHYIUTEIBHO OTKIIIOUUTD.

BeizoBute [Tomontauka: CrpaBka — CripaBka o Microsoft Word.

B okne Ilomomuuka menkHure Ha kHonke IlapameTpsl — oTkpoercs auanorosoe okHo Ilo-
MOIIIHUK.

Ha Bxnagke ITapamerpsl cOpochTe hnakok Mcnoavzoeams Ilomownuka.

3akpoite nuanoroBoe okHO [ToMoniHuk nienukom Ha kHomke OK.

[IpoBepbTe, Kak paboTaeT BXOJ B cHpaBouHyio cuctemy: CrnpaBka—>Crpaska no Microsoft
Word. Bmecro [TomormHrKa JOKHO OTKPHIBATHCS OKHO CIIPABOYHOIN CHCTEMBI.

OTKITI0YNTE aBTOMAaTHYECKYI0 PACCTAaHOBKY MEpPeHOCOB. B aGCOMOTHOM OONBIIMHCTBE CITy-
YyaeB Ha paHHUX 3Tanax padoThl ¢ TOKyMEHTaMU OHa He HyxHa. [[ig Web- nokymenToB, s
JOKYMEHTOB, paclpocTpaHsieMbIX B ¢opMaTe TEKCTOBOTO IMpolieccopa, U NIl JOKYMEHTOB,
nepeaaBaeMbIX Ha MOCIEIYIONyI0 00paboTKy, pacCTaHOBKA IEPEHOCOB HE TOJBKO Oecro-
Je3Ha, HO ¥ BpenHa. [lJig JOKyMEHTOB, KOTOpbIE OKOHYATENbHO (POpMATUPYIOTCS U paciieya-
TBHIBAIOTCS B OJHON paboueil rpyre, pacCTaHOBKA IEPEHOCOB MOXKET OBITH IOJIE3HOM, HO U B
3TOM Cllydae €€ MPUMEHSIOT TOJbKO Ha 3aKIIOUUTEIbHBIX ATamax (popMaTUpOBaHUS U MPHU
3TOM OYEHb THIATEIBHO MPOBEPSIOT COOTBETCTBHE NIEPEHOCOB, PACCTaBICHHBIX aBTOMAaTHYE-
CK{, HOpMaM U MpaBUjIaM PYCCKOTO S3bIKA.

PaccranoBKy nepeHocoB OTKIIOUaOT copocoM Puaxkka CepBuc —>S3b1k — PaccranoBka rme-
PEHOCOB —> Asmomamuueckas paccmano8Kka NepeHocos.

BxrounTe 3ampoc Ha moATBEpKACHUE W3MeHeHus mabmona “O0brunbiii”: CepBuc — Ilapa-
MeThl —>Coxpanaue — 3anpoc Ha usmenenue wabnona “ooviunvits”. 1ladnon “OObIYHBI”
SBIISICTCS TIEPBOOCHOBOM JIJIs1 BCEX OCTAJBHBIX I1a0JIOHOB (OHU CO3/1al0TCs Ha ero Oas3e u Ha-
cienyroT ero cBoiictBa). [Ipu oObIYHON paboTe ¢ MPOrpaMMoi HEOOXOAUMOCTh €ro U3MEHE-
HUS HE BO3HMKAET (€CJIM HaJ0 YTO-TO M3MEHUTH B 3TOM IIIa0JIOHE, TOCTaTOYHO CO3JaTh €ro
KOITHIO TI0JT IPYTUM UMEHEM M paboTarh ¢ Hell). BrimoueHneM qaHHOTO (uiakka Ipemymnpe-
KIAIOTCS ClyyailHble BHECEHUS! U3MEHEHMH B IIA0JIOH CO CTOPOHBI MOJIh30BATEN, a TAKXKE
MOMBITKA MaKpOBUPYCOB COXPAaHUTH CBOM KOJ B JaHHOM Ia0ioHe (AJs JalbHEHIIero pas-
MHO’KEHUS B JOKYMEHTaX, CO31aBaEMbIX Ha €T0 OCHOBE).

2.2 JIaGopatopHas padora Ne 2 (2 yaca).
Tema: «IIpoektupoBanne Web-crpanun. KomnektuBHass paboTa Haa JOKYMEHTOM B

TPYIIIOBBIX IIPOEKTAX»

2.2.1 Heap padoTbl: chOpMHUPOBATH YMEHUS U HABBIKH MTPOEKTUpOBaHUs Web-cTpaHull,

KOJUIEKTUBHON pabOThI HaJl TOKYMEHTOM B TPYIIOBBIX TPOEKTaX

2.2.2 3apaum paboThI: OCBOUTH ITPOEeKTUpOBaHNEe Web-CTpaHull, KOJUICKTUBHYIO pabo-

Ty HaJl JOKYMEHTOM B I'PYIIIOBBIX IPOEKTAX

2.2.3 Ilepeyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YyeMbIX B J1Aa00paTOpHON padore:

1. TIK.
2. Windows.
3. Open Office.

2.2.4 Onucanue (xo1) padoThl: IpUMEP BHITIOTHEHUS 3aAaHus paboThl Ne 2.

I'nodanbHas ceth Internet u coznanne Web-10kymeHnToB
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OcHOBHbBIE TeopeTHYECKHE CBeICHUS.

I'moGanbHas xkommbloTepHas ceTh Internet oObeAMHSIET NECATKU ThICAY CEPBEPOB, Ipe-
JIOCTaBJISIOLIUX [TOJIB30BATENSAM CIEAYIOIINE PECYPCHI:

- E—MAIL - 31eKTpOHHYIO MOUTY;

- FTP - ¢aiinoBsie apxuBbl;

- TELNET - TepMuHanbHbIA TOCTYH K YIAJIEHHOMY CEPBEPY;

- WWW - runeprekcroBasi uH(opMars;

- NEWS - renekondepenimu;

- TALK, IRC (Internet Relay Chat) - oOmieHue B pealbHOM BpeMEHHU;

- MUD (MultuUser Dungeons) — MHOTOITOJIb30BaTEIbCKHUE UTPHI.

Ceronns ximoueBoit ciry:x00i Internet siBnsercss mynbTuMeaniinas ciy;x6a World Wide
Web (WWW wunu nipocto Web), o0beauHSIOMAs TUIIEPTEKCTOBBIC TOKYMEHTHI, ITOJATOTOBJICH-
uele Ha s3pike HTML (Hyper Text Markup Language). HTML — nokyMeHTBI BBITTISIAT HAIOIO-
Oue KHIKHBIX CTPaHUI] WU )KYPHAIBHBIX MOJIOC U MOTYT COJIEP’KaTh TEKCTOBYIO, IrpaduuecKylo,
ayauo- u Buaeo uapopmarmio. loctyn k Web — cTpaHuiiaM OCHOBaH Ha MPOTOKOJIE Mepeiaun
runieptexcra (HyperText Transfer Protocol, HTTP). HTTP — crpanuns! pazmematorcst Ha HTTP
— cepBepax, KOTOpble TakxKe HazbIBatoTcst Web — cepBepamu. MexaHu3M HIepCBsi3eil mo3BoiseT
NEPEXO/IUTh OT OJHOM CTPaHUIIBI K APYroi B mouckax uHpopmanuu. [Ipu 3ToM CTpaHULIBI MOTYT
OBITh PacroJIOXKEHbl KaK Ha OJHOM cepBepe, Tak W HeckoimbkuX. KpaTkuil cnmcok Hambosee
BaXXHBIX TEPMUHOB, 3HAHHE KOTOPHIX HEOOXOAMMO AJis paboThl B Internet.

WWYW — cucreMa B3aMMOCBSI3aHHBIX JOKYMEHTOB, IOMELIEHHBIX B Internet. OTu noky-
MEHTBI Ha3bIBAIOTCSI CTPAHUIIAMM.

CpenctBo npocMorpa WWW — mo00e MpHIIOKEHUE, MIPU MOMOIIU KOTOPOTO MOXKHO
npocMarpuBath ctpanuibl Web (Internet Explorer, Netscape Navigator).

Havaabnas ctpanuna. OTo caMas nepBas CTpaHULA, KOTOpasi MOSIBIISIETCS MPU 3aIyCKe
IIpOrpamMBsl 3ampoca.

URL (Universal Resource Locator). YHUBepcaabHBINA JOKATOpP PECYpPCOB — 3TO aJipec,
KoTopbld B Internet onpenensier crpanuity Web winn kakoii-tro npyroit pecypce. Hanpumep, URL
s Web-cepBepa komnanuu Microsoft BRITTISAUT Tak:

http://www.microsoft.com.

CBs13b — 3T0 NI00OW BBIZICNCHHBIN (pparmeHT cTpanuubl Web, mpu moOMOIIH KOTOPOTO
MOXHO TIEpEUTH K Apyrou crpanuue. s 3Toro mo CBA3M HYKHO IIECJIKHYTh MbIIIbIO. CBS3b
MOYKHO OTJIMYUTH 1O BUAY YKa3aTelsl MBIIIU, OH IPUHUMAET GOpMY «PYKH», €CIIU €ro Imomec-
TUTH HaJl BbIICTICHHBIM (hparMeHTOM.

HTMP — 361K pa3MEeTKU TMIIEPTEKCTA — CIIELIMAJIBHBIN SA3BIK ONUCAHMS JOKYMEHTOB, IIPU
MOMOIIN KOTOPOT'O CO3/1al0TCs Bce JOKyMeHThl Web.

HTTP — nporokoi nepesayu JaHHBIX, P IIOMOLIY KOTOPOro 1o Internet nepecsuiaror-
ca nokymentsl HTML.

FTP — npotokoun nepenaun ¢aityios, periaMeHTHPYIOMUH MpoLece MepechUIKH (aitioB ¢
OJHOTO KOMIBIOTEPA Ha ApYroii ¢ cetu Internet.

2.1. MS Internet Explorer — cpeacTBo mpocMoTpa runepreKcra.

[Iporpamma MSIE cnyXuT miis NpOCMOTpa THUMEPTEKCTOBBIX JOKYMEHTOB (opmara
HTML. [na 3amycka mporpamMmsl JOCTaTOYHO ILIENKHYTh [Ba pasa 1o 3Hadky Internet, pacmo-
JnoxkeHHOMY Ha Pabodem cToie. A Tak)ke MOXKHO 3alyCTUTh U3 [ TaBHOTO MEHI0, BRIOpaB KOMaH-
ny IIpoepammer — Ipunooscenus —Internet — Internet Explorer.

B okne nporpammsr MSIE Beiienien psig o0macTei:

- TaHelb MHCTPYMEHTOB — o0OecrednBaeT OBICTPHIN JOCTYN K HanboJiee 4acTO UCTIOIb3Yye-
MBIM KOMaHJaaM. Bce KOMaH/bl MaHET WHCTPYMEHTOB TaKe MOTYT ObITh BBI3BaHBI U
4yepe3 MEHIO.

- B manenu aapeca — u3zoOpakaercs agpec Internet mis aktuBHOW cTpanuibl Web. Ota
NIaHEJIb UCTIONB3YETCS U JUIS EpEMELIEHH 10 ceTu. [ 3TOro Hy»KHO B IIAHEJIN aJapeca
BBECTH AJIpEC HY)KHOU CTPaHUIbI.
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- 3Ha4YoK C M300paKEHHEM 3E€MHOTO IIapa CIYKUT MHIUKATOPOM 3aHATOCTH MPOTPaAMMBbI
MSIE — 3emHo# mapuk Bpamaercsi korga MSIE oxugaer nocTynsieHus TaHHBIX ¢ yaa-
JIEHHOTO KOMITbIOTEPA.

- B crpoke cocrosams nzobpakaercs napopmanus o coctossau MSIE B 1aHHBII MOMEHT.
s momydeHus: moApoOHON MH(DOPMAIMKU HYXKHO PACIIOJIOKHUTH yKa3aTeNlb MBIIIN HaJ
3HAYKOM B MPABOIl YaCTH CTPOKHU COCTOSIHHUSL.

- B obnactu nokymenTa uzobpaxkaercs crpanuna Web, mpocMaTpuBaemas B JaHHBIA MO-
MeHT. Boigenennbie pparMeHThl CcTpaHuIlbl — 3TO CBS3H. Ll]enuok MbIIbio MO CBSI3U 3a-
TPYXaeT Ty CTPaHUIly, Ha KOTOPYIO 3Ta CBSI3b YKa3bIBaET.

[Tporpamma MSIE no3BossieT nepemeniaThesi mo cucreme Web HeCKOIbKUMH crioco0a-

MHU:
- TEpPEeUTH K ONpeaeICHHON CTPAHHUIIE, IIEIKHYB 10 CBSI3H;
- Tepe’TH K onpeeNieHHOH cTpanulle, ykasas aapec Internet (URL);
- BEpPHYTHCS K paHee MPOCMOTPEHHBIM CTpaHULIaM IIPU MTOMOIIM KoMaH]l Bneped u Hazao;
- Ipu NIOMOULIM KOMaHJ MeHIo Daiir,
- BEPHYTHCS K U3JTIO0JIEHHBIM CTPAHUIIAM, COXPAHUB YKa3aTeIl Ha 3TU CTPAHUIIBL.

MSIE mno3Bosisier pacnedatath Jro0yro crpanuily Web xomanmoit /lewams W3 MEHIO
@aiin. Ilpu 5TOM Ha dKpaHEe MOSIBISETCS 00IIee AMAIOroBoe OKHO [leuams.

MSIE no3BonsieT 3anucats Jr00yio crpanuiy Web Ha nuck B Buje ¢aitia. [lpu nomomu
koMaHnibl Coxpanums kax 13 MeHIO Daiin MOKHO COXpPaHUTh CTpaHUIly Web B 0JHOM U3 JIBYX
dbopmatoB — TekcToBoM mir HTML.

MSIE no3BosisieT nepekauyuBath (aiiibl ¢ HEKOTOPBIX cepBepoB Web, MO3BOJISIONINUX 3TO
caenath. O6braHO MSIE oToOpaskaeT Takue (aiiibl B BUIE B BUje cBsizeid. [loce memdyka Ha co-
OTBETCTBYIOLICH CBSI3U MosiBisieTcsl OKHO CoxpaneHnue 0oKymeHma , TAe HYKHO yKa3aThb MECTO
3anucu Qaiina. [lepekaunBanue ¢aiiia MOXXHO MpepBaTh LMIETYKOM Ha KHONIKEe OcmaHos.

MSIE cnioco6na paboTaTh ¢ sipiibikamu cTpaHul] Web. DTH sIpJIbIKA MOTYT yKa3blBaTh Ha
UH(OPMaLKIO, KOTOpast HaXoIUTCs B J1I000M Mecte ceTH. Co3/1aB SIpJIBIK €r0 MOXKHO TTIOMECTHUTh
Ha PaGounii cTos, OTOPaBUTH APY3bSIM B COOOIIEHUHU 3JIEKTPOHHOM MOYTHI UM BHEAPUTH B JI0-
KYMEHT KaKoro-mOo nmpuioxenus. i co3aanus spiblka TeKymel cTpaHuisl Web Hy)KHO BbI-
3BaTh KoMaHay Cozdams spavik 13 MeHI0 @aiin. Tlocne co3manus spiblka ero MOKHO TepeMec-
TUTb, CKOIIUPOBATh WM NIEPEUMEHOBATh. /J[BOMHON IIEIYOK I10 SPJIBIKY BBI3OBET IEPEXOM K TOMU
CTpaHMLE, HA KOTOPYIO OH YKa3bIBaeT.

MSIE no3Boisier nepeTackuBarh rpaduueckue M300pakeHus U (parMeHThl TEKCTa U3
o0JyacTu JOKyMEHTa U MOMENIaTh UX Ha Paboyuii cmo. Wid B TOKYMEHTBI IPYTUX MPUII0KEHUH:

- Yo6enutech, uto MSIE He pa3BepHYTO BO BeCh PKpaH, U YTO HA YKpaHE BUIHA YacTh Pa-
bouezo cmona.

- Pacnonoxute ykazarenp MbIIIU HaJl PUCYHKOM M HAKMUTE JIEBYIO KHOIKY MBIIIIH.

- IlepemecTuTe yKazaTeslb MBIIIN HAa MIOBEPXHOCTh Paboueco cmoaa. Ilpu 3TOM BUJ yKa3a-

TEJNsI 1OJIKEH U3MEHUTHCSL.

- Ornyctute kHONKY MblK. Ha Pabouem cmone NOMKEH MOSIBUTHCS 3HAUYOK, COOTBETCT-

BYIOILIMI CKOITUPOBAaHHOMY U300paKEHHIO.

MSIE moxeT npeBpatuth pucyHOK cTpanuilbl Web B 06ou Windows. HykHO mieinkHyTh
IPaBOil KHONMKOM MBIIIN Ha 3TOM pUCYHKE. [IosSBUTCS MEHIO 00BEKTa, U3 KOTOPOTO HY>KHO BbI-
Opatb KkoMaHay ¥Ycmanosums obou Windows.

Mmsorue ctpanuilsl Internet cogepkat orpoMHbIe 00BbEMBI TEKCTa, KOTOPBIA MPOCTO He-
BO3MOKHO MPOYUTaATh HeaukoM. [Tpu momomu koMauasl Haimu meHwo Ilpaska MOXHO HaWTH
HYXHYIO (pa3y Win pparMeHT TeKCTa B MPe/ieax CTPAHULIBL.

Hekotopsie cocraBubie yacTu Internet crpositcst mo uHoi, ueM Web texnonoruu: FTP u
GOPHER. MSIE o6ecnieunBaet st paboThl C 3TUMHU CHCTEMaMM TOYHO TaKOH ke MHTepdeiic
Kak 1 ipu padote ¢ Web- cepepamu. s nonkmodyerus k FTP — cepsepy ero aapec BBoguTcst
TOYHO TaKXKe Kak M ajapeca crpanull Web — T.e. B maHenu ajgpeca WIK ¢ TOMOILIbI0 KOMaH]IbI
Omkpovims B MeHIO @atin. Hanpumep, ftp://ftp.microsoft.com.
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Ecmu ms nogkimroueHus k FTP-cepBepy HY)KHO yka3aTh IIOJIB30BATEIbCKAE UMS U I1a-

POJIb, TO UCTIOJIB3YETCS CIEayIoNINil hopmar 3ampoca: ftp://ums:nmapons@ftp.microsoft.com.
2.2. Coznanune Web-cTpaHuubl.

Bce crpanunber B Web coznanbl ¢ momompio si3sika HTML. HMTL — nokymeHTHI mipen-
ctaBnsitoT coboit ASCII — ¢aiinbl, focTynHBIE U1 TPOCMOTPA U PEAAKTUPOBAHUS B JIIOOOM pe-
JAKTOpE TEKCTOB. B oTiimume ot 006b14HOrO TeKCTOBOTO (paitna, B HTML-nokymeHTax nmpucyrct-
BYIOT CIelMaJbHBIE KOMaH/bl — TEr'H, KOTOpPbIE yKa3bIBAIOT MpaBmia (GOpMATUPOBAHUS JIOKY-
MeHTa. DTH KOMaH]Ibl HAUMHAIOTCSI C UMEHH Tera B YIJIOBBIX CKOOKAX, a 3aKaHYMBAIOTCS NMEHEM
TEera ¢ KOCOW 4epTOH TakKe B YIIIOBBIX CKOOKaX.

HexkoTopbie OCHOBHBIE TETH:

<HTML/ - Hagyano 1OKyMeHTa,

</HTML/ - koHen TOKyMEHTa,

<TITLE/ - TUTYbHBI} 3aT0JIOBOK CTPAHUIIBI,

<BODY/ - yacTth 10KyMeHTa, OTOOpaxkaemasi Ha IKpaHe,
<H1/,<H2/,<H3/,<H4/ - pa3mep mpudra,

<P/ - ab3ar,

<BR/ - Hauaino ctpoku,

<HR/ - ropu3oHTanpHas pa3aeauTenbHas JUHUS.

IIpumep npocreitmero HTML — nokymenTa:

<HTML/

<HEAD/

<TITLE/ IIpoctoit HTML- noxyment </TITLE/

</HEAD/

<BODY/

<H1/HTML - 310 coBcem mpocto </H1/

Ho6po moxanoBath B WWW <BR/ u mup HTML — nokymeHTOB
</BODY/

</HTML/

CHMBOJIBI BEPXHETO M HXKHETO PETUCTPOB B TETaxX HE PA3IMYAIOTCS.

OcHoBHas Mouib s13pika HTML 3akimrouaeTcst B BO3MOXKHOCTH CBSI3U OTAENLHBIX YacTel
TEKCTa ¥ WUIFOCTPALMHI C APYTUMHU JOKYMEHTaMU. | MIEpTEKCTOBBIE CCHIIIKH BBIIEISAIOTCS B TEK-
CTe JOKYMEHTA CIECLUAIbHBIM L[BETOM M, aKTUBU3UPOBAHHBIE MBILIBIO, TAIOT BO3MOXKHOCTD IIE-
peMelaThes 1Mo JOKYMEHTaM, WU 10 YacTAM OJHOTO TOKYMEHTA.

Jns ykazanust Ha cchlUiky B sizbike HTML umcnonb3yercst ter <A/. UToOBl BKIIOYHTH
CCBUJIKY B IOKYMEHT, HE0OOXO0IUMO:

- TIOMECTHUTH B TEKCT Ter <A/ mocje KOTOPOro ClIeAyeT Mpooed;

- ykazaTh uMms (aiina, comepikaliero T0KyMEeHT, Ha KOTOPbIN MPOUCXOIUT CChUIKa B (pop-
me: HREF=nwms ¢aiina u 3akpbIBaroIyto ckooky /.

- yKasarh Ha 3aBepIieHue Tera </A/

[Tpumep nmpocToi CChUIKH:

<A HREF="CHAPTER2.HTM”/I'naBa 2</A/

J17ig BKJIIOUEHUS B COCTaB JJOKYMEHTA rpaduuecKuX 300paKeHUI UCTIONb3yeTCsl TeT

<IMG SRC="ums ¢aiina”/

Hns coznanust HTML — noxkymenTtoB B coctaB MSIE BXoauT crienuanbHbIA peaakTop
Microsoft Front Page Express. Kpome 3toro, Web — cTpaHuisl MOXHO CO37aTh C IOMOIIBIO
npunoxenuit Office 97.

Hanpuwmep, TexcroBsiii penakrop Word 97 npenocrasinsier 1Ba criocoda co3nanus Web —
CTPaHHII: C TIOMOIIBIO MaboHa, MO0 mpeodpa3zoBanue B Web — cTpaHUIy CYIIECTBYIOIIETO
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Web — nokymenrta. Crioco6, kotopsiM kaxkaoe npuioxenue Office 97 obpabarsiBactr HTML,
3aKJIF0YAETCs B UCIIOJIb30BAHUM CHEIIMAIIBHOTO MOYJIS, KOTOPBIM MepeKoaupyeT CTaHaapT AaH-
Horo npunoxenus B popmar HTML. Heo6xoanmo yoeauTbes, 4To 3TH MOIYJIM YCTaHOBIICHBI: B
meHto CEPBHC nyxHo BeIOpaTh NyHKT [llabnonvl u naocmpotixu. B ciucke HaACTpOEK HYKHO
npoBepuTh Hanuuue aemMenToB HTML.DOT u HTML.WLL.
1. Haxomsce B Word, B MeHt0 @aiin BEIOpaTh MyHKT Co30ams.
2. B mosiBuBIIEMCSsl OKHE BBIOpaTh BKIaAKy Web — CTpaHUIIBI U C/IeiaTh JBOWHON HIETYOK
nio mabdnony MACTEP WEB — cmpanuy. T10SBUTCSl UATOTOBOE OKHO 3TOT'O MacTepa.
3. BriOpartb nyHKT /Ipocmas v MIENKHYTh HA KHOTIKE /Janee. II0SBUTCS CIMCOK CTUIIEH, U3
KOTOPBIX BBIOpATh Dnecanmublii cmuiib ¥ HAXXaTh KHOTIKY 1 0moeo.
4. TlosBUTCS OKHO JOKYMEHTA C OTKPBITHIM IIa0JIOHOM.
3. llopsinoK BHINOJIHEHUS PA0OTHI.
3aganue 1. Coznanue npocreiimein Web-cTpannusbi
1. 3amycTuTe TEKCTOBBIN penakTop broxkHom.
2. Beenure cienyrommi JOKyMEHT:
<HTML/
<HEAD/
<TITLE/3azcono6ox ookymenma</TITLE/
</HEAD/
<BODY/
Cooepoicanue
00KyMeHma
</BODY/
</HTML/

3. CoxpaHuTe 3TOT JOKYMEHT 1o umeHeM first.htm.

[Tepen coxpanenuem yoenurtech, 9to coOporieH dpiaxok He nokaszvieams pacuiupenus 0Jis 3ape-
eucmpuposannvlx munos gatinos (Ilyck / Hacmpotixa / Ceoticmea nanxu / Buo). B mpoTuBHOM
ciydae penaktop bnokmom MOXKET aBTOMAaTHYECKH J00aBUTh B KOHEI MMEHU pacIIUpeHue
TXT.

4. 3amyctute nporpammy Internet Explorer (ITyck / IIporpammsi / Internet Explorer),

5. Haiite komauny @aun / Omkpeime. lllenkaure Ha kHomke (O630p W OTKpOHTE (aiin
first.htm.

6. IlocmoTpure, Kak OTOOpakaeTcst 3TOT (ailyl — MPOCTEHIINH KOPPEKTHBIA JTOKYMEHT
HTML. I'me orobpaxkaercs comepxumoe anemeHTa TITLE? I'me oTroOpaxkaeTcs comep:Kumoe
sanemenTa BODY?

7. Kak orobpaxarotcst cioBa «CoiepaHue» U «JIOKyMEHTa», BBEIACHHbIE B JABYX OT-
nenbHbIX cTpoukax? [Touemy? IIpoBepbTe, YTO MPOUCXOIUT MIPU YMEHBIICHUH IIUPUHBI OKHA.
3ananue 2. U3yuenue npuemoB ¢gopmMaTupoBaHus ad3aunen

1. Otkpoiite nokymeHT first.htm B mporpamMme biokHOT.

2. Ymanute Bech TEKCT, Haxosumiicsa mexay teramu <BODY/ u </BODY/. Tekcr, kK0-
TOPBINA OyZET BBOAUTHCS B MOCIEIYIOIUX MMYHKTAX 3TOTO YIPaXXHEHUS, HEOOXO0IUMO TOMECTHUTh
nociie Tera <BODY/, a ero KOHKpETHOE CoIepKaHuE MOXKET OBbITh JIFOOBIM.

3. BBeauTe 3aroyioBOK MEpPBOTro YPOBHS, 3aKJIIOUUB ero Mex 1y Teramu <H1/ u </H1/.

4. BeeauTe 3aroyioBOK BTOPOTO YPOBHS, 3aKIIOYUB €ro MeKy Teramu <H2/ u </H2/.

5. BBeaute otnenbHbBIN ab3all TekcTa, HauaB ero ¢ tera <P/. [IpoOernsl u CUMBOIBI TIEpe-
BOJIa CTPOKH MO>KHO MCIOJIb30BaTh BHYTPH a03alla MPOU3BOJIBHO.

6. Beaure Ter ropuzonTtanbHoi muHeliku <HR/.

7. BeenuTe ene oauH ad3all TEKCTa, HadaB ero ¢ Tera <P/.

8. CoxpaHHUTe 3TOT TOKYMEHT I10J1 UMEHEM paragraph.htm.

9. 3anyctute ob6o3peBatens Internet Explorer (I1yck / Ilpoepammet / Internet Explorer).

10. Haiite xomanny @aiin / Omxpeims. lenkaure Ha kHOTKe OO30p U OTKpOTE (aiin
paragraph, htm.
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11. IocMoTpuTe, Kak oToOpaxaercst 3TOT (ailyl. YCTaHOBUTE COOTBETCTBUE MEXIY dJie-
meHntamu kona HTML u ¢pparmenTamu 1oKyMeHTa, 0TOOpakaeMbIMHU Ha dKpaHe.
3aganue 3. Co3paHue runepccblIOK

1.0O1kpoiite mokymeHT first.htm B mporpamme brokrom.

2. YpanuTe Bech TEKCT, Haxoasmuiics Mexay teramu <BODY/ u </BODY/. Tekcr, ko-
TOPBbIi OyAeT BBOJUTHCS B MOCIEAYIONUX MYHKTAaX 3TOrO YIpPaKHEHUS, HEOOXOAUMO MTOMECTUTD
nocne tera <BODY/.

3. Beegute dpa3y: Tekct 10 cChUIKH.

. Beenure ter: <A HREF="first.htm"/.

. Beegute dpa3zy: Cepuika.

. BBenute 3akpriBarommuii Ter </A/.

. Beegute ¢dpa3zy: Tekct mociie cChUIKH.

. CoxpaHute TOKyMeHT moJ uMeHeM link.htm.

9. 3anyctute ob6o3peBatens Internet Explorer (I1yck / Ilpoepammet / Internet Explorer).

10. Hdaiite xomanny @aiin / Omxpeims. lenkaure Ha kHOTKEe OO30p U OTKpOWTE (aiin
link.htm.

11. Y6eautech B TOM, 4TO TEKCT MeXay Teramu <A/ u </A/ BblFeNieH KakK CChUIKa (IIBe-
TOM ¥ TIOTYEPKUBAHHUEM).

12. lllenkHUTE HA CCBUIKE U YOEIUTECh, YTO MPHU ITOM 3arpyKaercs JOKYMEHT, Ha KOTO-
pbIf YKa3bIBAET CChUIKA.

13. [llenxkHuTe Ha KHONIKE Ha3a0 Ha MaHETN WHCTPYMEHTOB, YTOOBI BEPHYTHCS K MPEIIbI-
nyieil ctpanuue. Y0enuTech, 4YTo CChIIKA Teleph CUYUTAETCS «IIPOCMOTPEHHOW» U 0TOOpaXaeT-
CSl IPYTUM IIBETOM.

03N DN K

3ananne 9. Co3nanne Web-g1okymenTa ¢ nomombio peraxkropa Frontpage Express

1. 3amyctute nporpammy Frontpage Express (I1yck / Ilpoepammer / Cmanoapmmuvie /
Cpeocmea Unmepnema / Frontpage Express).

2. Beeaute B nporpamMme Frontpage Express npou3BOIbHbBINA TEKCT JOKYMEHTA.

3. C moMoIpi0 MaHead MHCTPYMEHTOB (OPMATUPOBAHUS OT(POPMATHUPYHTE TEKCT IO
COOCTBEHHOMY YCMOTPEHHIO.

4. Jlna co3gaHus TaOMUIBI MIEIKHUTE HA KHOMNKE Bcmasumv mabauyy HA CTaHIAPTHOU
MaHEJIU HHCTPYMEHTOB.

5. JInsg nobGaBieHUs WIUTIOCTPALlM HCIONB3YHTE KHONKY Bcmasume uzobpadxicenue Ha
CTaHJAPTHOMW MaHeIu HHCTpYMEHTOB. MumrocTpanuu Bo3pMute u3 nanku C:/Windows.

6. Jlaiitre xomanny Daiin / Coxpanums, MENKHUTE HA KHOMIKE Kax ¢aiin v 3anaiite ums
daiina wysiwyg.htm. IToaTBepauTe coxpaneHue H300pakKeHUH, TPEOYIOMMX MPeoOpa3oBaHUS
¢dopmara.

7. 3anyctute ob6o3peBatens Internet Explorer (I1yck / Ilpoepammet / Internet Explorer).

8. Haiite komanny @aiin / Omkpuims. lenkaure Ha KHOTIKE O630p W OTKpOiiTe (haiin
wysiwyg.htm.

9. Ybenurech, 4TO CO3AaHHBINA JOKYMEHT MPaBUIBLHO oToOpaxkaercs obo3peBareneM. O0-
paTuTe BHUMaHHE Ha HAJMYKME OTJIMYUI BUJA JOKYMEHTa MpU 0TOOpa’keHUU B 0003peBaTelie U B
nporpamme Frontpage Express.

10. 3meHuTE mMUpUHY OKHA 0003peBaTENsl M IIOCMOTPUTE, KaK TIPH STOM MEHSETCS BHU/T
JIOKYMEHTA.

11. Bepuurech B mporpammy Frontpage Express u navite komanny Buo / HTML

12. U3yuute aBTOMaTuuecku creHepupoBanHblii kogq HTML, onpenenure, kak ¢ momo-
nipio TeroB HTML peann3oBaHbl HCIIOIB30BaHHBIE KOMaHIbI (OpMaTHPOBAHUS.

4. KoHTpoOJBHBIE BONIPOCHI.
1. Kakwue pecypcbl qoctynHsbl B Internet?
2. Kaxk Haiitn Hy)xHy10 nH(popMmarmio B Internet?
3. Kak ckonupoBats ¢aiin no ftp?
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4. Kaxue BO3MOXXHOCTHU MpeAocTaBiseT nmporpamma Internet Explorer?

2.3 JlaGopaTopHas padora Ne 3 (2 yaca).

Tema: «O0OpaboTka M aHANIW3 HKCHEPUMEHTAIBHBIX JaHHBIX cpeactBamu Open Office,
Statistica. MathCAD. Cratuctudeckas obpaboTka maHHBIX. KoppensinoHHO-perpecCHOHHBIN
aHanu3. PakTOpHbIN aHanu3. PelleHne onTuMU3alMOHHbIX 3a7a4. Buzyanusanus pe3ysibTaToBy»

2.3.1 Heab padoTbl: chOpMHUPOBATH YMEHUS U HABBIKH PEIICHUS ONTUMHU3AIIMOHHBIX
3a7ja4 ¢ KOMIbIOTEPHBIMU TEXHOJIOTHSIMU.

2.3.2 3apauyum padoThl: OCBOUTH KOMIBIOTEPHBIE TEXHOJIOTUU PEUIEHUS ONTUMU3AI[MOH-
HBIX 3a1a4.

2.3.3 Ilepeyenn npud0OpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOpHON padore:
1. TIK.
2. Windows.
3. Open Office.

2.3.4 Onucanue (xo1) padoThl: IpUMEp BHITIOTHEHUS 3aAaHus paboThl Ne 3.

JlabopaTopnass paGora Ne 3. KomnbloTepHble TeXHOJIOTHM peLIeHHMs 3a/1a4 JMHEHHOro
NMPOrpaMMHPOBAHUSI: 32/1a4a 0 pacnpeleeHuH PecypcoB»

3aoaua. C.\ x. npeonpusmue npouszsooum u npooaém npooykyuio 08yx euoos: «1 Ilpo-
oykm» u «2 IIpooykmy. [[ns npouzsoocmea npooyKyuu ucCnoIb3yiomcs pecypebl 08yX Kamezo-
puii: A u B. Pacxoowvl pecypcoé A u B na npouzeoocmeo eounuyvl npooyKyuu Kaxrcoozo euod,
3anacel pecypcos u yeHvl npooyKyuu npusedeHsvl 6 maonuye 1.

Tabauya 1
Pecypco Pacxoo pecypcos na eo. npooyxkyuu 3anacwi pecypcos
1 Ilpooykm 2 IIpooykm
A 1 2 3
B 3 1 3
Konuuecmeo npooyxkyuu X, X,
L]env 2(0eH. e0.) 1( Oen. eo.)

Buvisacnums, xaxoe xoauuecmeo npooyKyuu Kaxcooz2o uda HA00 Npou3eo0ums npeonpu-
aAmuio (cocmasums NIaH NPOU3B00CMEa), Ymoovl NOIYUUMb MAKCUMYM NPUOBLIU.
3aoanue.
1. Cocmagume mamemamuueckyro Mooeib 3a0a4u.
2. Pewuums 3a0auy 6 Excel.
Pewenue. 1. Cocmasums mamemamuueckyo Mooesp 3aoaqu. s cocTaBieHus MaTeMaTH4e-

CKOM MOJENH 3aJa4y IIPEKIIE BCETO 66€0éM nepemennvle (Heuzeecmusle) 3a0auu: X, - Konude-
CTBO IPOAYKUMHU 1-ro Buaa, a X, - KOJIUYECTBO MPOAYKIUH 2-TO BU/A, IIPOM3BOAMMBIE IIPEAIIPH-
SITUEM.

OrpaHu4eHHOCTD 3aIlacOB PECYPCOB NPUBOIUT K OZPAHUMEHUAM HA X U X, : OTPAHHYE-

HHS HA Pacxoj pecypca A x+2-x,<3,

OTpaHUYCHUs Ha pacxo] pecypca B 3-x, +x,<3.
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Kpowme Toro, x;,x, = 0.

KavecTBO pemenust 3agauu OnpenensieTcss ¢ IMOMOIIBIO Uenesou @yukuyuu 3adaqu
Z(x,,x,)- QyHKOMH, ONpeACNSIONIC JOXOA HPEIIPUATHS OT INPOJAXKH IIPOTYKIIHH:
£=2-x+x,.

3amaua 00 ompeAeseHUH TUIaHa MPOU3BOICTBA MPOAYKIMU CBEJAch K CIEAYIOLIeH MaTe-
MaTHYeCKOil 3amade: Haumu eekmop (X,,X,) (n1an npouseoocmsa), KOOPOUHANMbI KOMOPO2O
YO081emeopaAOm cucmeme 02panudeHull

X +2-x,<3
3-x,+x,<3
U YCILOBUAM HEOMPUYAMeTbHOCHU X,x, 20,
KOmMOpblll docmasnsen Makcumym yenesoti yurkyuu £ =2 - x, + Xx,.
DTy MaTeMaTHYECKYIO 3a/1a4y MPUHSATO 3aIHCHIBATh B BUIC

Z=2-x +Xx, > max (1)
x+2-x,<3

)
3-x,+x,<3
x,%x,20. (3)

Y Ha3bIBaTh MamemMamu4eckol Mooepio TaHHON TPOU3BOJICTBEHHON 3aJauu.

[TomoOHbBIE 3a1auM HA3BIBAIOTCA 3adauamu JUHEUHO020 npozpammuposanus. OHU U3Y-
YaloTCs B pas3fielie MaTeMaTUKH, HA3bIBAEMOM MameMamuieckum npozpammuposanuem. Tak
KaK MEPEMEHHBIE X, U X, BXOJAT B CHCTEMY OrpaHuueHuil (2) u uenesyio ¢pynxmuio Z (1)

JUHENHO, TO 3Ty 3a7jayy MaTeMaTH4eCKOro IPOrpaMMUpPOBaHNUs Ha3bIBAIOT 3adauell TUHEH020
RPOPAMMUPOBAHUA.

MHOXeCTBO TOYEK ACKapTOBOi IIOCKOCTH (X,,X,), KOOPAMHATE KOTOPBIX YIOBICTBO-

PAIOT cUCTeMe OrpaHUYeHUil (2) M yCIOBHUSAM HEOTPULATEIHHOCTH (3), Ha3bIBaeTCs 0OJACTHIO
JOMYCTUMBIX PEHICHUH 3a/7a4yn JMHEHHOTO MpOrpaMMHPOBaHMA(00JACTHIO JIOMYCTHMBIX ILIa-

%
HOB). B 1anHO# 3a1a4e OHa IPEACTABIACT COOOM BBITYKIbIM YETBIPEXYTOJbHUK. 3HAYECHHSA X, H

*
X, W3 00IacTH JONMYCTHMBIX IUIAHOB, IPH KOTOPHIX Z HPHHHMMAeT HauOolbllce 3HAUCHUE B
3TOH 00JacTH, HA3bIBAIOTCS ORMUMATLHBIMU(ONMUMANBbHBLI NIAH), 3 COOTBETCTBYIOIIEEe HaM-
* * *
Gonburee 3HaueHne Z =2-X, + X, SBILCTCS ONTHMAJIbLHBIM 3HaueHHeM npuobLIH. Ta-

KM 00pa3oM, 3a7aua O pactpeeICHHd PECYPCOB SBIISCTCS 3a/adeil ONTUMU3ALMU U €€ MarTe-
MaTHUYECKONH MOJIEJBIO CIYXKHT 33/a4a JIMHEWHOTO MpOrpaMMHUpPOBaHUs, 3aKJIIOYAIOLIAsCs B MO-
MCKE ONTUMAJBHOTO IJIaHA U ONTHUMATBLHOTO 3HAYCHUS 1[EIeBON () YHKITUH.

3anadeil oNTUMHU3AUU MOXKET ObITh MOMCK HAMMEHBIIIETO 3HAYEHUSI.

2. Pewienue 3a0auu ¢ Excel.

2.1. Beoo oannwvix u popmyn 6 mabauyy Excel. Otkpoite Kaury Excel, Jluctl.
-O6benunnMm stueiiku Bl u C1. [y 3TOroO BBIIENIHUTD SYSHKH, HAXKATh MPaByl0 KHOMKY MbIIU. B
MOSIBUBIIEMCSI OKHE BbI3BaTh «DopMaT siueek», 3aTeM «BblpaBHUBaHUE» U MOCTAaBUThH TaJIOUKY
MPOTUB OMIUU «0O0beauHEeHNE stueek», HaxaTh OK. B 00bequHEHHBIC SYCHKU BIUIIEM 3aroJio-
BOK «IlepemeHHbIEY.

-B sueiiky A2 Bnucate «msa», B A3- «Ilnan», B sueiiky A4 «llena», B B2- «1 IIponykt», B C2-
«2 IMponykt», B D2 « [IpnGbLIBY.
-B siueiiku B4 u C4 3aHOCSTCS 3HaU€HUS 1IEH Ha MPOAYKIIHIO.
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-Jlns mepeMeHHbIX X, U X, oTBoAATrcs s4eiiku B3 u C3. Dro usmensemele(paboune) siueliky, B

HHX UCXOAHBIC JAHHBLIC HC 3aHOCATCA U B PE3YJIbTATC PCIICHUA 3ala4i B OTU STYCHKH 6y,HYT BIIN-
CaHbI OIITUMAJIBHBIC 3HAUCHU . TaGJmua JaHHBIX 6YJIGT UMCETH BUJ

|y 9 - )= Jagaran sumingere,_rperpaun ¢ Fxcel - Micropolt Bxcel

=% rrassE Bosans PRIAETUS (DB LIOHAE dawrrie PEUEHIHDOESHHE Dig HagTpOA

‘_:\I “ Caliesi <16 ¢ A AT [ oam || S Nepeno recoa gl ba!

5'-""_""""-:: KX Y- -2 A F X W R GHoseeannmms o rmoueoim s gsmee - 2 - %o e 51 20 % i
Bygeep cfmesa ‘o [IEEE EapainHBINAE f Saoo - il
3 =3 - ] w2

A B C D E F G H I i K

1 Mepemenwere

2 Hma 1 Mpod 2 Mpod Mt

3 [Maam

4 Lewo 2

3 OzpaHusenus

& Pecypewr | X2 IKJ Pocxed  |Janace

7 A ol 2

8 B

9

10

-B sueiike D4 mocne okoHUaHUS pENICHUS 3aadd OyJIeT yKa3aHa ONTUMAIbHOE 3HAUCHUE MPH-
obuTn(1IeneBas sueiika). C 3Toi menbo B siueiiky D4 BBoguTces hopmyina /uisi BEIYUCICHUS 3HA-

deHuit ueneBoit Gpyukimu Z =2 - X, + X, . JI1s 5T0ro HaJo BBIIOTHHUTH CICAYIONINE ONEePaLK:

1) kypcop B D4, BBIACTUTE ATy SYEHKY,
2) ménkHyB 10 KHOMKe f BBI3BaTh MacTepa ()yHKIIHMIA, B OTKPBIBIIEMCS OKHE B KaTero-

pun «10 HEIAaBHO MCIIOIB30BABIIMXCS» BBIOpaTh «MaTteMmaTtuueckuey, a 3areM «CYMM-

ITPOM3B», OK.

cl_T-r.‘:l- L N _npesp-1.dse - Masogolt Excel
e Taseraa Bosecy op darre PrusHmsposs-e Ong Hagorpofes
& A a| | oo s TEcCTe F
¥ A
uru_um. P - a4 Sl £ EE e R -] otesas (TR T pp— = L T "
Brdep afseay - [Tl o L e L Hurn
o] e K | .
A B C (4] E F G H | ] ]
1 Tlepnsiib i
[(Macrep gopmaciind - cuar 1.3 2 =
Z HmnA 1 Mpadywm |2 Mpodywm | Mouee 2
3 e deyrmasemt:
BEREHTE CPATEDN OIS RACTR, KOTOROE HEHD HEwTe
& ARSI, H TS Oy T ———
5 HATErofath: L) retiuira) paTel e dOBaiue als =]
Balsmcwra dyveagmsc
T . -
OCTAT
ey =
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%HT‘. & hery_ngezrp-Loadss - Rhresolt Excel
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i CYMMEBERPASH
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CYMMPASHKE I_l
i C¥MMCYMMKE Tl
DAKTP =
OYMMNPOMZE(macosa 1 ;macons 2;maccus 3. )
1 BosBpawaeT cyMMY NpoMsBeaeHMA AManasoHoB vniM MacciBos.
CopaBka No 3ToE dhyHEL B i ok i [ OTMeHa ]
—

B nosiBuBIIEMCS OKHE «AprymMeHThl QyHKUIUU» B nosie «MaccuB 1» BBecTH ajapeca u3-
MeHseMbIx siueek B3:C3(mpoTackuBas Kypcop MBIIIU 1O siueiikaMm), B mojie «MaccuB 2»
BBOJATCS ajpeca siueek ¢ 1eHamu Ha npoaykuuto B4:C4, «MaccuB 3» urHopupyercs.
Haxars OK. B siueiike D4 nosButcs uucio 0.

B | e et e W =
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{ -T’?“T\ = Mun_nporp-1.xls
i :-i/ TnasHas Bocraeka PazmeTea crpaHuus Dopryne AaHHbie PeygHIMpoBaHue Bug Hagcorpao
E] & Calibri Sl b5 1 e =i Nepenoc Texcra [al<T0
BCFE_BV‘TD ; | & W~ ~ ||y~ || =| | (5 O5REAMHNTE U NOMECTHTE B LEHTPE ™ |E@
Eydep ofmeHa = WipwdT : ] EnipasHuEaHME ]
l D4 - (3 S | =CYMMNPOM3B(B3:C3;B4:C4)
A B G D E  F | & | H
1 | NepemeHHbie
2 | Mma 1 Npadyxm |2 Mpodyxm | MpuBsias
3 Mnan
5 OrpaH14eHma -
6 | Pecypcbl X1 Xz Pacxon, 3anachbi
7 A 1 2 [
8 |B 1
5

-O6bequnuth gueiiku B5 u C5 u Boucars «Orpanudenus», B A6- «Pecypew», B B6 u C6 X, u

X, , 8 D6 «Pacxon», B E6 «3anacei», A7 u A8 3HaUKU PECYPCOB,

B nosie B7:C8- HOpMBI pacxoia pecypcos.

-B siueiiky D7 BBomuTCs opMysa BHIYHCICHHS U3PACXOJOBaHHOro pecypca A X, +2-x,, B
sueiiky D8- hopmysa uzpacxonosannoro pecypca B 3-x, + x,

(Takke, Kak 1 (hopMysa 1eaeBoi GYHKIUN).
- B aueiiku E7 u E§ BHOCHM pa3Mepbl 3a11acoB peCypCoB.
Jlanusie 1 Gpopmyiibl BBesieHbl. MIHTepdelic 3axaun OyaeT uMeTh BUJ

— TnaeHas Bcraska PasmeTEa cTpaH Lkl PopmMynbl daHHbie PeleHSHMPpOBaHME Bwa, Haa
E i Calibri 111 = ([N = §||@a'| S Nepenoc Tekcra o
B'-TE_B“T‘:' # K & 49 -8 - by - é*l |EE — ==l =] OBBearHMTE M NoMECTHTE B ueHTpe — | |EE
Bythep ofimeqa = tpudT () BuipasHneaHmne I
AL - £=]
A B E D E E G H
1 ' MepemerHbie i [
2 |Mima 1 Mpodykm |2 Mpodyxm |doxod
3 | [Mnaw
4 |UeHa 2 1
5 OzpaHUYeHUR
6 | Pecypcor | X1 X2 Pacxod 2anacsi
7 |la 1 2
g8 B 1
o

2.2. Ucnonvzosanue naocmpotixu Excel «llouck pewenusy.

Hancrpoiika Excel «/louck pewernus» Tpu IEpBOM HCIIOIB30BAaHUH JOHKHA OBITH TIPEI-
BapuTenbHO akTuBHpoBaHa. OTkpbeIB Excel, Haxxate kHomku «Office» —> «llapamerpsr Excel»
—> «Hancrpoitku» —> «HeakTuBHbIE HAACTPONKH MPUTIOKEHUI» —> BBIICIUTH CTPOKY «[l0-
uck pewenusy —> «Ymnpasienue: Haactpoiiku Excely — «mepetitu» —> OK.

[II€nknyB Ha JieHTe KHONKY «JlaHHBIe», 3aTem «llouck pemenuin» oTkpoeM okHO «Ilouck
PpELLIEHUIN.
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-B nosnie «YcTaHOBUTH 1ENEBYIO STYEHKY» BBECTH aApec 1eleBor saueiiku D4, mEnkHyB no Hei
KYpPCOpPOM MBIIIIH.

-BriOpath «paBHOM MaKCHMaJIbHOMY 3HAYEHUIOY.

-B none «uzmensis ssuerikuy ykaszath aapeca B3:C3.

-B nmone «OrpanndeHus» ménkayTh «Jlo6aButh». [locne mossnenus nmons «JlodaBienue orpa-
HUYeHUs» B mosie «CChIIKa Ha sSYEHKY:» cIenaTh CChUIKY Ha sueiiky D7, BeiOpaTh 3HaKk <=, B
nosie «OrpaHuveHue:» BBECTH aJipec ssueiku ¢ 3anmacom pecypca A- E7. BHoBb BbiOpath «/[00a-
BUTH)» IIPOBECTH BBOJ OIPAHHYCHHUs 1O pecypcy B, 3aTem mo orpanmuenmio X,,x, = 0. ITocne

storo HaxaTh OK.

2.3. Hacmpotixa napamempos pewierus 3a0au.

Bri6paB B okne «[louck pemenwnii» omnmuto «Ilapamerpsi» B nosiBuBmemcs: okue «Ilapa-
METpbI TOUCKA PELIECHUS»YCTAaHOBUTD (uiaXkok B nose «JIuneinas moaens». [Ipu Takom BeiOOpe
IpH peIIeHU 3a7add OyJeT UCIONB30BaThCs CHUMILIEKC-MeTon. OcTanbHbIe 3HAYEHUS MOXKHO
octaBuUTh 0e3 n3menenus. Haxars OK.
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2.3. 3asepuienue pewieHus 3a0a4u u NPOCMOMP pe3yibmamos.
B okne «llouck peuenuit» HaxxumaeMm KHOIKY «Bwimosuuthy. IlosiBasiercss okHo «Pe-
3yJlbTATHI IOUCKA PEIICHUsD». MOXHO BBIOpATh THUIT OTYETA, COXPAHUTH HAMIEHHOE PEIICHUE WK
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2.4 JlaGopaTopHas padora Ne 4 (2 yaca).
Tema: «IIporpammHoe obecrieueHue ympaBlieHHs MpoeKkTaM. BBeaenue, mHTEpdeiic u
BO3MO>KHOCTH, HTOTOBBIE JOKYMEHTBD»

2.4.1 Hean pabdoThl: chopMHUPOBATH YMEHUS U HABBIKH pabOTHI ¢ dnieMeHTamu [10
YIIpaBIECHUS IPOECKTAMU

2.4.2 3apaum padoThl: 0CBOUTH 31eMeHTHI 110 ynpaBieHus npoekramMu

2.4.3 Ilepeyenn npuOOpPOB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOPHON padore:
1. TIK.
2. Windows.
3. Open Office.

2.4.4 Onucanue (xoa) padoThl: IpUMEP BHITIOTHEHUS 3aAaHus paOboThl Ne 4.

IIpumepsbl HHGOPMALMOHHBIX TEXHOJOTHH MOJIePKKH NPUHATHA pemeHuii: Biz Planner,
Project Expert Holding (0usHec - niianupoBanue), BCT-MapkeTunr

Tpocpammmwiii npooykm «Project Expert 6 Holding»

[Tpuknannas nporpamma Project Expert 6 Holding paspaborana crienmanuctamu pupmbl
«IIpo - NuBect Koncantunry. Project Expert™ sBisieTcst cucTeMol MOANEPKKUA TPUHATHUS Pe-
IIEHUH MOJENFHOTO TUIA, JOCTATOYHO MOIIHBIM HHCTPYMEHTOM (DMHAHCOBOTO IUIAHUPOBAHUS U
WHBECTUIIMOHHOTO aHajn3a. B OCHOBY aBTOMaTH3MPOBAaHHOW CHCTEMBI OM3HEC — TUTAHUPOBAHHUS
MOJIOKEHa MMHUTAIIMOHHAs MOJENb JEATENIbHOCTU IMPOU3BOACTBEHHON CHUCTEMBI: OpraHU3allH
NIPOM3BOJICTBA, BHIITYCKA M PEATH3AIIH TPOTYKITUH.

Cuctema momoraer MOCTPOUTh (PMHAHCOBYIO MOJEIb MPEANPUATHS U 3KOHOMUYECKOTO
OKpYKEHHSI, B KOTOPOM OHO JCHUCTBYET. AHAIN3 MOJIEIU TIO3BOJISIET PACCMOTPETh albTEPHATUBEI
yIpaBJIEHYECKUX PELICHUH, CPAaBHUTh MEX1Y COOOM pa3inyHble BAPHAHTHI PA3BUTHS KOMITaHUH,
OTPENENUTh YCTOWYMBOCTh OW3HECA K H3MEHEHHSM BHYTPEHHHX M BHEIIHUX MapaMeTpOB.
Project Expert™ 1mo3BoJisieT 1€TalbHO OIKUCATh U MPOAHAIN3UPOBATH AP(PHEKTUBHOCTH MHBECTHU-
IIMOHHOTO MPOEKTa. B mporiecce BHIMOIHEHUS TPOSKTOB 00ECIEUNBACTCS BO3MOKHOCTh KOHTPO-
751 TUTAaHUPYEMBIX M (PaKTHUECKUX IOKa3aTeled NesTeNbHOCTH MPEIIpUsATHS M0 Mepe BBOJA B
CHCTEMY aKTyaJbHBIX JaHHBIX.

3amaun, KOTOpPBIE MOXKET peliaTh MEHeIKep, MOCTpouB mpu nomomu Project Expert 6
(UHAHCOBYIO MOJIENTb KOMITAHUU:

- pa3paboTaTh JeTadbHbI (PUHAHCOBBIA IUIAH M ONPEACTUTHh MOTPEOHOCTh B JCHEXKHBIX
CpeACTBax Ha IEPCICKTHUBY;
- OTPENICNIUTh CXeMy (PMHAHCHUPOBAHMS TNPEANPUATHUS, OLEHUTh BO3ZMOXXHOCTH U 3(ek-
TUBHOCTH NMPUBJICYCHHUS JICHEKHBIX CPEACTB U3 PA3TUYHBIX HCTOYHUKOB,
- pa3paboTaTh IUIaH Pa3BUTHS MPEINPUATHS WIM PEIN3alUi UHBECTHIIMOHHOTO MPOEKTa,
omnpenenuB Hanbosiee YOPEKTUBHYIO CTPATETHI0O MAPKETHHTA, & TAK)KE CTPATETHIO MTPOU3BOCT-
Ba, 00ECIIEUNBAIOIYIO PALIMOHAIBLHOE UCTIOIb30BAHNE MAaTEPHAIIBHBIX, JIFOJCKUX M (PMHAHCOBBIX
pECypCoB;
- MPOUTPATh PA3IMYHbIC CLIEHAPUH Pa3BUTHsI MPEIIPUSATHS, BApbUPYs 3HaUeHUs (PaKTOPOB,
CTIIOCOOHBIX MOBJIMATH HA €T0 (PMHAHCOBBIC PE3yJIbTATHI,
- copMHpOBaTh CTaHAAPTHBIE (PUHAHCOBBIE HOKYMEHTHI, pacCuMTaTh Haubolee pacrpo-
CTpaHEHHBIC (PTHAHCOBBIC MOKA3ATENH, MPOBECTH aHAIHN3 I(P(HEKTUBHOCTH TEKYIIEH U TEePCIEK-
TUBHOU JI€ATEIbHOCTU TPEANIPHUSITHUS;
- MOATOTOBUTH 0€3yNpeyHo opOopMIICHHBIN OM3HEC-TIJIaH MHBECTHUITMOHHOTO TIPOEKTa, TOJI-
HOCTBIO COOTBETCTBYIOLIMI MEXIyHApOAHBIM TpeOOBAHUSAM Ha PYCCKOM M HECKOJIBKHX €BpO-
NEHCKUX S3BIKAX.
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PaccmoTpuM, Kak ¢ MoMoONIbI0 IpUKIIaaHoN nporpammsl Project Expert 6 MoHO BBITION-
HUTh MMOCTPOEHHUE OU3HEC — MJIaHA WJIM CIUIAHUPOBATH MPOU3BOACTBEHHYIO MPOTPaMMy BBIITyCKa
MNPOJYKUUH HA OJWH KaJICHAAPHBIN MecsI i NPEANpUsITHS, POU3BOJICTBEHHAS ESITEIbHOCTh
KOTOpPOTO OPUEHTHUPYETCS Ha 3arachl MaTepraIoB U KOMIUICKTYIOIIUX W3/IEIHM, UMEIOIIMUXCS Ha
€ro CKJIaJax, a TaKKe Ha €ro MpPOW3BOJCTBEHHYIO MOIIHOCTh. JlJis 3TOro HeoOX0IMMO BBECTH
CIUCOK H3JIeH, KOTOpbIE CIOCOOHO C TOYKHU 3pEHHUS TEXHOJOTHH BBHIMYCKATh MPEANpUATHE
WM, €CIIA €T0 JeSTEIIbHOCTh OPUEHTUPYETCS Ha 3aKa3bl MOTPEOUTENEH, TO 1eIecoo0pa3Ho BBe-
CTH CIIMCOK W3JIEJHM, COAepKAIIUXCS B 3aKa3aX, MOCTYMUBIINX HA MOMEHT COCTaBJICHHUS IJIaHa,
UCIIONB3Ysl i 3Toro oniuio «Crnucok npoaykToBy 3akianku «I[Ipoekt». Eciau cnucok BHIOB
MPOYKIIUK OTPECNEH, TO 3a1aéTcs HAOOp MaTepuaioB, MOay(paOdpUKaTOB U KOMIUICKTYIOIIHUX
U3JIeNUH, SBISIOMIUXCA UX KOMIIOHEHTaMu. BBon ocymiectBisiercs B onuuu «OneparmoHHBINA
I1aHy, 3akiaaka «Marepuaibl 1 KOMIUIEKTYIOUINEY. 3/1eCh K€ MOKHO ONpPEAETUTh CTPaxOBOH
3amac B % OT oOmIeil MpOn3BOICTBEHHOW MOTPEOHOCTH I BCEX BUIOB KOMIIOHEHTOB HM3JICTH,
KOTOpBIE UMEIOTCSI Ha MPEeanpUsITHU. TeM caMbIM BBOAMTCS OIpaHUYEHHE Ha 3arachl COOTBETCT-
BYIOILLIMX MaTepualbHbIX pecypcoB. C nmomounsto 3akiaaku «lIpousBoactso» onuu «Onepaiu-
OHHBIN IUTaH» Ka)XJ0MYy BUAY MPOIYKIIMH, BBITYCK KOTOPOTO MpeAroaraeTcs npu pazpadboTke
IUTaHA, CTABUTCS B COOTBETCTBHE HAOOp MaTepuasoB, monypabpuKaToB B KOIUICCTBEHHOM BBI-
pakeHUH, HEOOXOIUMBIX ISl UX MPOU3BOJCTBA, T.€. OMpPEAEISeTCs CTPYKTYypa WU3JAemuil, Mo3Bo-
JSIOIAsl PACCYUTHIBATH X CE0ECTOMMOCTD, IIEHY, TPUOBLTL. B 3TOM ke pekuMe BBOJSTCS JaH-
HBIE O rpaduKe MPOU3BOJACTBA, T.€. JUIUTEILHOCTH MPOU3BOJICTBEHHOTO IIUKJIA B IHAX U OTpaHU-
YEHHSIX Ha KOJUYECTBO BBITYCKAEMBIX M3AEIHUI, KOTOPOE MOKET OBITh 00YCIOBIECHO TIPOU3BO/I-
CTBEHHOM MOUIIHOCTBIO MPEANPUATHS, IIPaB/Ja HE 10 00IIEeMYy KOJUYECTBY U3/EIHil, a O KaXJ0-
My BHAY MPOAYKIIMH OTAEIHHO. 311eCh TaKXKe BBOMATCS CIACNbHAs 3apa0oTHAs IiaTta U JApyrue
U3JIEP’KKH, KOTOPbIE MOTYT BO3HUKHYTh B MpOILECCE NEATENbHOCTH NpeanpuaTus. Beimyck mo-
OBIX BHJIOB MPOAYKIIMHM HA Pa3HBIX CTAIUSAX MPOU3BOJCTBEHHOTO IUKIIA: TIPOU3BOJICTBA, YIIPAB-
JICHUsI, peasiu3alliy TOBapOB (MapKETUHTE) TPeOyeT MOMOJHUTEIbHBIX (PMHAHCOBBIX BIIOXKCHHM,
HaIpUMep, TPAHCIIOPTHBIX PACXOJ0B, PACXOJ0B HA PEKIAMHYIO JESITEIbHOCTH, OOIIEIEXOBBIX
pacxoioB U T.J., KOTOpble HEOOXOAUMO TaKXe YUHTHIBATh MPHU (POPMUPOBAHUU IIEHBI HA TOTO-
BbIC U3JIENHs U MPUOBUTH COOTBETCTBEHHO. [[0ATOMY B aBTOMAaTHM3MpOBaHHOW cucTteMe Project
Expert 6 nmeercs B onmmn «OnepaiiOHHBIN T1aH» 3aknanka «O0mmme u3IepKKu», ¢ IOMOIIBIO
KOTOPOW OCYIIECTBIISIETCS BBOJA OOIINX U3JIEP>KEK, HEOOXOIUMBIX ISl MPOU3BOJICTBA TOTOBOM
IPOAYKIMH, HE OTHOCAILIUXCS K 3aTpaTaM MaTepUabHBIX PECypCOB, a BO3HUKIIUX Ha CTaIUIX
MIPOU3BOJICTBA, YIIPABICHUS MPEANPUATHEM, CObITa TPOAYKIIUUA. BBoA mH(pOpMaIny 0 iepcoHa-
Jie, He0OXOAMMOM JJISI OPTaHU3aluK ¥ PabOThI MPOU3BOJICTBA, a TAKXKE pa3Mep 3apaboTHOI Tiia-
Thl OCHOBHOTO M BCIIOMOTaTeJIbHOI'O0 IPOU3BOACTBEHHOTO MEpPCOHANA U amnmnapara yrnpaBlieHUs,
BKJIIOUAEMOi B ce0eCTOMMOCTh U IIeHYy OyyIiel MpoIyKIUU OCyIlecTBIseTcs B oniuu «Onepa-
IIMOHHBIN TUTaHy, 3aknaake «[lman mo mepconamy». [locme BBojga mHGOpMAIMK IO BCEM Tepe-
YHCIIEHHBIM BBIIIE€ CTAThIM MOXKHO ONPEIENIUTh CE0ECTOUMOCTh Ka)KJO0T0 BUJA MPOTYKIMH, MO-
MELIEHHOM B CIIPABOYHUK BUJOB T'OTOBOHM IpOAyKUUU. LleHy kaxaoro Buaa NpoAyKIUU Ha3Ha-
YaroT B COOTBETCTBHH C ONpeAeEHHBIMU paHee 3aTpaTamMu U BBOIAT B «Ilnan cObiTay.

[TnaaupyemMoe KOJHMYECTBO peallu3yeMOi MPOMYKIUKU HEOOXOAMMO BBECTH B OIIIHH
«OmnepanoHHbId T1aH» 3akiaake «Ilman cObrray. s MoaenupoBaHus MpoIecca pacipesesne-
HUS PECYPCOB, OLIEHKH HEOOXOAMMOCTH U JIOCTATOYHOCTH KOJIMYECTBA PA3IUIHBIX PECypCOB IS
BCEX CTAaIM MPOM3BOJCTBEHHOW IEATEIbHOCTH cocTaBisiercss «Kanenmapuelidi man». Ilocne
BBITIOJIHEHHS BCEX MEPEUMCICHHBIX BBIIIE ACUCTBUHN 3allyCKaeTCs MpoLeaypa pacuéra 3KOHOMHU-
YEeCKUX TMOKa3aTesei, MO3BONISIIOIIMX OLIEHUTh d3PPEKTUBHOCTh COCTABIEHHOTO MPOU3BOCTBEH-
HOTO TUIaHa WK mpoekta. OMHUM U3 Pe3yNbTaToB, MO3BOJSIONNX OICHUTH IIAaHUPYyeMyto (u-
HAHCOBYIO MOJIE€b MPEAIPUSITUS, SBISETCS OTYET O pa3Mepe YUCTOW MPHUObUIN, MOTyYEeHUE KO-
TOpO# mpeanonaraercs. B kauecTBe pe3yiabTaToOB MOTYT OBITh MOJIYYCHBI OTUYET O IBHIKEHUU Jie-
HEXHBIX CPEACTB «KAIII - (J10», OTYET 00 UCIIOIH30BAHUU TPUOBLIN H T.1I.

Tpocpammmbiii npooykm «Biz Plannery
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Hogas monudukanus nporpammuoro npoaykra «Project Expert» — «Biz Planner» npen-
Ha3Ha4eHa JUIs TIAHUPOBAHUS M aHaIM3a 3()(HEKTHBHOCTH MHBECTUINH HA MPEINPHUATHSIX. MAJIOTO U
cpennero OmsHeca. Mcnons3ys «Biz Planner», MoxHO ObICTpO M 3P(EKTHBHO pa3paboTaTh KayecT-
BEHHBII OM3HEC-TUIaH MPEANPUSTHH, JEHCTBYIOIMX B IPOMBIIUICHHOCTH, B cepe YCIyT, a TAKXKE B
00JIaCTH CTPOHUTEIIBCTBA.

«Biz Planner» pa3paboran Ha 6a3e 3PPEeKTHBHON UMHUTAIIMOHHOW MOJAEIHU JICHEKHBIX T10-
TOKOB, B COOTBETCTBHU C METOJMYECKMMH PEKOMEHIAIMAMH BEIyIINX MEXTYHApOIHBIX (PUHAHCO-
BBIX HHCTHTYTOB.

Tpoepavmmonii npodykm "BICT-Mapremune"

OcHoBHas 11e1h MAPKETUHTA - 3TO YKpeIyieHHe Bammx peIHOYHBIX TO3UIMHA B YCIOBHIX
KOHKypeHIIuU. YToObl 3(PPeKTHBHO OOpOTHCSA C KOHKYPEHTaMH, MPEXKIE BCEro, HEOOXOIMMO
MPOaHATM3UPOBATh KOHKYPEHTHYIO cpeny. Llenb Takoro ananusa (B TUTepaType OH Ha3bIBACTCS
SWOT-ananu3) - cpaBHEHHE C KOHKYPEHTaMH ISl BBISIBJICHUSI CBOUX MPEUMYIIECTB M HEAOCTAT-
koB. Ognako ogHoro SWOT-anann3a, eCTeCTBEHHO, HEIOCTATOYHO.

Jl5is TOro, 94To0B! PelINTh, C YEro HayaTh yaydlleHne Ou3Heca U Ha KaKoW CerMeHT pPbIH-
Ka HampaBUTh CBOU ycuius. HeoOxoaumo y4decTs:

- pe3yNbTaThl CPAaBHEHUH € pa3IMUYHBIMU KOHKYPEHTaMU;

- HACKOJIPKO Ba)XKHBI Baiu mpenmyIiecTBa M HEAOCTATKU ISl TOKYTATENeH, OTHOCSIITUXCS
K pa3HbIM CErMEHTaM PBIHKA;

- KAaKOBBI TTO3UITMHM KOHKYPEHTOB Ha Pa3IMYHBIX CETMEHTAX PHIHKA;

- HACKOJIBKO aJIeKBAaTHBI pEeKJIaMHBbIE JEHCTBUS U BCE 3TO yYECTh B KOMIUIEKCE Ha OCHOBE
pa3po3HeHHON MH(GOPMAITUU B BUIC KAUECTBEHHBIX OILIEHOK.

Nmenno stu mpobiemsl u pemraet nporpamma "BICT-Mapketunr".

2.5 JIaGopatopHas padora Ne 5 (2 yaca).

Tema: «KommiekcHas aBroMatuzanus npeanpusatuii: 1. [IporpaMMusiii mpoaykT Ha 6aze
iatpopmsl «1C: Ipennpusruey. Beenenue: natepdeiic 1 BO3SMOXKHOCTH, UTOTOBBIE JOKYMEH-
TBD»

2.5.1 Ieab padoThl: chopMuUpoBaTh NMpeACTaBICHUE 0 Ha3Hauenu [IporpaMMHOrO Mmpo-
nykrta Ha 0aze miargopmsl «1C: [Ipennpustue». BBenenue: uarepdeiic 1 BO3SMOKHOCTH, UTOTO-
BBIC JIOKYMEHTBD»

2.5.2 3agaum padoThl: 03HAKOMUTKECSA ¢ [IporpamMmMHBIM MpoayKTOM Ha 6a3e 1iatdop-
mbl «1C: Ilpeanpusitue». Beenenue: natepdeiic 1 BO3SMOKHOCTH, UTOTOBBIE JTOKYMEHTBD»

2.5.3 Ilepevyenn npud0OpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B JIAa00paTOpHO# padore:
1. TIK.
2. Windows.
3. Open Office.

2.5.4 Onucanme (xo1) padoThl: IpUMEp BHITIOTHEHUS 3a1aHus paboThl Ne 5.

1. YuéTHo - anaautudeckue cucrembl (YAC 1C: npeanpusitue).
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VYuerHo-ananutuueckue cuctemsl (YAC). Yder u aHai3 B MPAKTUKE MPEATPUHIMA-
tenbcTBa. [IporpamMMHoe obecrieuenue ydera u ananuza (Ha npumepe Y ACI1C: Tpennpustue).

Tema: IM yuyera u aHanu3a AeATENbHOCTH (PUPMBI: 00IIas XapaKTepucTHKa (hrHaAH-
COBO-XO3SIICTBEHHOU JIEATENLHOCTH OO0BEKTa, MOPAIOK pabOThl C CHCTEMOM, HCIIOJIb30BaHHUE
crieHapust 00paboTKH MH(GOPMAIMK U aHAJIHU3 MOJYYEHHBIX PE3yIbTaTOB, HACTPOMKa KOHPUTY-
paluu CUCTEMBI, ClieHapui 00paboTku U 0030p pe3ynbTatoB ¢ nomotbio YAC 1C: Ipennpu-
ATHE.

Llens mpakTHYECKON PabOTHI.

HayuuThcst ncnonb30Bath sl IOUCKa HOPMATHUBHBIX JOKYMEHTOB HE MEHEEe CEMH BO3MOXKHO-
creit YAC.

Bomnpocs! (3agaun), moexaniie ucciea0BaHuIo.

OOmast XxapakTepucTuKa (PUHAHCOBO-XO3SIICTBEHHON IESATEIBHOCTH OOBEKTa, MOPSIOK
paboThI C CUCTEMOI, HCTIOTIB30BaHKE CIICHapHst 00pabOoTKH MH(OPMAIMH U aHATTN3 TIOTYYEHHBIX
pe3yabTaTOB, HACTPOHKa KOH(MUTYpAIIUHA CUCTEMBI, CIICHApHi 00paboTKH 1 0030p pe3yIbTaTOB.

KpaTkue TeopeTnueckre win cripaBoYHO-HH()OPMALIMOHHBIE MaTepUAIbI.

VY4yer u aHanu3 B MpakTHKE MpeanpuHUMaTeabcTBa. [IporpammHoe obecrieyeHre y4yera U aHa-
am3 a.

[Iporpamma 1C: Ilpeanpusitue. 3amyck nmporpaMmbl U 3HAKOMCTBO ¢ uHTepdeiicom. Oc-
HOBHBIE ITpueMBbl paboTsl ¢ makeroMm 1C: Ilpeanpusitue.

[Tpumep ydera u aHanm3a JnesTenbHOCTH GuUpMbL. OOIIas XapakTepucTuka (UHAHCOBO-
XO03sIMCTBEHHOM JesaTeibHOCTH 00bekTa. [lopsinok pabotsl ¢ cucremoit 1C: Ilpeanpustue. Mc-
MOJIb30BaHUE CIieHapusi 00paboTKH MH(MOPMAITUU U aHAJIN3 TIOJTYYCHHBIX Pe3yJIbTaTOB.

PexoMenaanuu mo noAroToBke K JiabopaTopHO paboTe ¢ yKazaHUEM JINTEPaTyphl.

N3yuenne YAC 1C: IIpeanpusitue.

Onucanne SKCIEePUMEHTATBHBIX YCTAHOBOK (J1a00paTOPHOTO 000PYI0BAHMS ).

IlepconanbHubie KOMIIBIOTEPHI U IHTEpHET.

Kpatkoe conep:xanue paboThl, BHIIOTHIEMOH B X0 3aHATHSI.

ITouck B HTepHETE NAaHHBIX 1O TeMe M 0(OPMIIEHUE PE3YNIbTAaTOB aHAIM3a CPEACTBAMHU
YAC 1C: Ilpennpustue.

[opsimok MpoBeACHUS SKCIIEPUMEHTA, IIOCTAHOBKY OIIbITA, CHATUS 3aMEPOB U 00pabOTKU
JAHHBIX 3KCMEe-  PHUMEHTA.

Ucnonp3oBanne He MeHee cemu cpenactB YAC 1C: [Ipennpusitue.

TexHuka 6€30MaCHOCTH.

Pa6ora na OBM.

Hcxonnblie nanuble 171 paboTHI.

Wndpopmanronabie UCTOUYHUKN MHTEpHET.

Metoauka aHaJIn3a NOTYYEHHBIX Pe3yJIbTaToB.

Ananus YAC 1C: [Ipeanpusitue.

[Topsimok oopmieHus: oTueTa 1o J1adopaTOpHOU paboTe U €ro 3aIuTa.

O6ocHOoBaHME pa3pabOTaHHOTO MOPSJIKA yUeTa ¥ aHAJIU3a ACSITEIbHOCTA (PUPMBEI.

[IpakTnueckoe 3aganue. Boinenuts cemb Bo3moxkHocTel YAC 1C: [lpennpusarue yyera
U aHaJiu3a JesITeIbHOCTH (PUPMBI.
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2.6 JlaGopaTopnas padora Ne 6 (2 yaca).

Tema: «MHpopmanmoHHble pecypchl npodeccuonanbHoil obnactu B MHTEepHET (MHHHU-
CTEPCTB, BEJOMCTB, YUPEKICHHM, OOIIIECTBEHHBIX U MPOPECCHOHATBHBIX COI030B U mpoyee). [1po-
rpaMMHbIe TpoaykThl: ["apanT, Koncynbrant Ilnroc»

2.6.1 Heab padoTbl: chopMHUpOBaTh IpeACTaBICHUE 00 HH(POPMAITMOHHBIX pecypcax
npodeccuoHaibHON 00s1acTy B UHTEpHET (MUHUCTEPCTB, BEAOMCTB, YUPEKICHUM, OOIIECTBEH-
HBIX U IPO(ECCHOHAIBHBIX COI030B M IpoYee), MPOrpaMMHBIX poaykTax: I'apant, KoHcynbranT
[Tmroc

2.6.2 3amaum padoThI: 03HAKOMIJICHHE C HHPOPMAIIMOHHBIMHU pecypcaMu podeccro-
HaJIbHOU 00nacTi B UHTepHET (MHHUCTEPCTB, BEJOMCTB, YUPESKIACHUN, OOIIECTBEHHBIX U Mpodec-
CHOHAJIPHBIX COI030B M TpoYee), MPOorpaMMHBIX poaykToB: ['apant, KorcynsranT [Tmtoc

2.6.3 Ilepeyenb NpuOOpPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHON padoTe:
1. IIK.
2. Windows.
3. Open Office.

2.6.4 Onucanue (xoa) padoThl: MpUMEP BBHITTOTHEHUS 3aaHus padoThl Ne 6.

Henp mpaxkTrueckoi paboTel: HayuuThest Cmonb30BaTh IS MOMCKAa HOPMATHBHBIX J10-
KYMEHTOB HE MeHee ceMH Bo3MmoskHocTeit NC.
Bomnpocs! (3amaun), nomiexamue uccienoBaduio: Ilopsaaok moucka HOpMaTUBHBIX J0-

KyMeHTOB B IHTepHeTe Ha Web-caiite denepanbHOro apoOUTpakHOTO cysa MOCKOBCKOTO OKpPY-
ra (PAC MO).

KpaTkue Teopernyeckue nwin CpaBouyHO-UHPOPMALIMOHHbIE MAaTePHAIIBL.

WucTpyMeHTallbHBIE CPEACTBa KOMIIBIOTEPHBIX TEXHOJOTHI MH()OPMAIIMOHHOTO 00CITy-
KUBaHUA yIpaBlIeHUeCKol aearenbHocTU. [IpaBoBeie nHopmarnmonnslie cuctemsl (MC) B 3Ko-
HOMUKE.

Cuctema '’APAHT: o6mue npuHIUIB paboThl, opraHu3amnus nHGopMarmoHHoro (oH-
na, uaTepdericHble 0COOEHHOCTH CHCTEMBI, aITOPUTMBI pabOThl B CUCTEME, BOBMOXHOCTH WH-
(GhopMaIMOHHOTO TIOMCKa, 00paboTKa JTOKyMeHTa, 0OpPMIICHUE Pe3yIbTaTOB PaOOTHI, IPEUMY-
IIECTBA U HEJOCTATKU CUCTEMBI.

KoncynpranT [Tmoc: obmue npuHIMIBL paboThl, OpraHu3anis HHPOPMALUOHHOTO (HOH-
na, nHTepeiicHble 0COOEHHOCTH CHUCTEMBbI, aJIrOPUTMBI Pa0OTHI B CUCTEME, BO3MOXXHOCTH MH-
(opMaLIMOHHOTO TOUCKA, 00paboTKa JOKYMEHTa, 0()OpMIIEHUE PE3yIbTaTOB PabOThI, PEUMY-
IIECTBA U HEJIOCTATKUA CUCTEMBI.

CosmMmectHOe ncnosb3zoBanue cucrem 'APAHT u KoncynberanT I[ltoc.

PexoMenaanuu mo noAroToBke K JiabopaTopHO paboTe ¢ yKazaHUEM JINTEPATypBhI.

N3yuenune cuctem 'APAHT u Koncynprant [Lmtoc. Onucanue 3KCcrnepuMeHTaIbHbIX yC-
TaHOBOK (1abopaTopHoro 06opynoBanus). [lepconanbabie KOMITBIOTEPHI 1 IHTEpHET.

Kpatkoe conep:xanue paboThl, BHIIOIHIEMOH B X0 3aHATHSI.
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[Touck B MHTepHeTe NaHHBIX 1O TeMe U 0(OopMIICHUE PEe3yIbTaTOB aHAIM3a CPEICTBAMU
cucrteM 'APAHT u KoncynbranT Ilmtoc.

[Mopsimok npoBeZieHNs SKCIEPUMEHTA, TOCTAHOBKU OTIBITA, CHATHS 3aMEpOB M 00pabOTKU
JaHHBIX AKcnepuMeHTa. Mcnonb3oBanue He MeHee cemu cpenctB cucteM TAPAHT u Koncyns-
taHT Ilmoc.

Texnuka 6ezonacHoctu. Pabora Ha OBM.

Wcxonnpie nanabie 11 pabotsl. MHDOpMamonHbie ncTouHuKd HTEpHET.

Meroavka aHanu3a MoiaydeHHBIX pe3ysbTaToB. AHaim3 cucteM 'APAHT u Koncymb-
taHT [lmoc.

[opsimok opopmieHHs 0TYeTa IO JTA0OPATOPHOM paboTe U €ro 3aluTa.

ObocHoBaHMEe pa3pabOTAaHHOTO MOPSIKA TTOUCKA IOKYMEHTOB

[Ipaktrueckoe 3ananue. Boigenuts cemb Bo3moxkHocTeld MC y1st moncka HOpMaTUBHBIX
JNIOKyMEHTOB B MIHTEpHET.

Jpyrue nHpopMaIioHHbIE TPABOBBIE CUCTEMBI.

2.7 JIabopatopHas padora Ne 7 (2 4aca).
Tema: «Buzyanuzanust uHpopManuu B 00ydeHU»

2.7.1 Hean pabdoThi: chOpMHUPOBATH MOHATHE O BU3YATH3aUA HHPOPMAIIUK B 00yUe-
HHUHN

2.7.2 3apaum paGoTbl: 03HAKOMUTHCA C MYJIbTHUMENWA U TUIEPMEANA TEXHOJOTUSIMHU
npeJcraBieHue MHpopMauuy B GopMe BUIEOU300paxKeHuss ¢ MIPUMEHEHUEM MYJIbTUILIMKAILUU
Y 3BYKOBOI'O COIPOBOKICHMSL.

2.7.3 Ilepeyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YyeMbIX B JIA00paTOPHON padore:
1. TIK.
2. Windows.
3. Open Office.

2.7.4 Onucanue (xo1) padoThl: IpUMEp BHITIOTHEHUS 3aAaHus paOboThl Ne 7.

Co3nanue ¥ COBEPIICHCTBOBAHUE KOMIBIOTEPOB MPUBEIO U MPOJOIIKAET MPUBOIAUTH
K CO3JJTaHUIO HOBBIX TEXHOJIOTHUH B PA3IMUHBIX cepax HAyIHOU U MPAKTHYEeCKON JesTerbHOCTH. OTHOM
u3 Takux cep crano oOpazoBanue. Herpaauimonnsie HHPOPMAIIMOHHBIE CUCTEMBI, CBS3aHHBIC C
o0y4eHreM, Ha3bIBalOT HH(POPMAITMOHHO-00yaIOIITUMH.

Aemomamu3zupoeannasa odyyarwouwiaa cucmema (AOC) - KOMIUIEKC TPOTPaMMHBIX,
TEeXHUYECKUX U Y4eOHO-METOAUUYECKHX CPEACTB, MpeaHa3HAUYEHHBIX IS aKTHUBHOTO WHIUBH-
JyaTbHOTO 0OYYEHUS YeIOBeKa Ha OCHOBE MPOTPAMMHOIO YIIPABICHUS STUM 00yUIEeHUEM.

brnarogapst cBoMM KOHCTPYKTUBHBIM UM (DYHKIMOHATLHBIM OCOOEHHOCTSIM COBPEMEHHBIH Mepco-
HAJIBHBIA KOMITBIOTEP HAXOMUT MIPUMEHEHUE B OOYYCHUH CaMbIM Pa3HOOOpa3HBIM JUCIUILUIMHAM U
CIYXXHT 02301 1151 CO3/1aHus OOJBIIIOTO YKCIa HOBBIX HH()OPMAIMOHHBIX TEXHOJIOTHUH 00yUeHUSI.

VYuebHas MyJIbTAMEINA U THUIEPMEIMA-TEXHONIOTHS TIPEICTARIISIET COO0M Pa3BUTHE TEXHOJOTHU
MPOrPaMMHPOBAHHOTO OOYYEHHSI, XOTS YIOp JIeJaeTcsl He Ha a/IallTUBHOCTh OOYUYEHUS U €r0 METO/IuYe-
CKkoe OOOCHOBaHME, a Ha BHEIIHIOIO WJLTIOCTPATUBHO-HATISAHYIO CTOpOHY. COBpEMEHHBIE
rpadguyeckie U 3BYKOBbIE BO3MOXKHOCTH KOMIIbIOTEpa OOYCIOBUIIU TOSIBJICHUE CPENICTB TH-
nep- ¥ MyJIbTUMEIHA.

Mynemumeoua mexnonozus - pecTaBieHre nHpopMalmu B (opme BUIEON300pakeHUs
C IPUMEHEHUEM MYJbTUILTUKAIINU U 3BYKOBOTO COMPOBOKICHUSI.
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T'unepmedua mexnono2usa - KOMIbIOTEPHOE NPEACTABICHUE JaHHBIX PA3IMYHOTO TUIIA, B KO-
TOPOM aBTOMATUYECKU TIOAICPYKUBAIOTCSI CMBICIIOBBIE CBSI3U MEKTY BBIICJICHHBIMU TOHATUSIMU, 00b-
€KTaMU WU pa3JIeaMu.

Hayunplie nccrnenoBanus B TaHHON 00JaCTH CBS3aHBI C Pa3pabOTKON TEXHOJIOTHHA CO3TaHUS
y4eOHBIX KypCcOB OOJBIIET0 pa3Mepa Ha OCHOBE BO3MOXKHOCTEH MyJIbTH- W Tumnepmenua. llox
YIOpPaBJIEHUEM KOMIBIOTEPA CUCTEMA MYJIbTUCPEA MOXKET MPOU3BOJUTH B €AUHOM MPE/ICTABICHUU
0o0beTMHEHNE TEKCTa, rpaduKy, 3BYKOB, BUICO00PA30B U MYIbTUILIMKAIMU. TE€XHOIOTHS MYJIbTHME-
Jiia B TIOCJICIIHEE BPEMSI ITMPOKO TMPUMEHSICTCS [T CO3/IaHuUs JIEKTPOHHBIX KHUT U Y4COHUKOB.

PazButuem uneir MyabTEMEIMA SIBISIFOTCS TEXHOJIOTUM KOMITBEOTEPHOW BHUPTYAJIbHOM PEaTbHO-
ctu. B 3TOM Cciydae ¢ moMoIIbIo CrieMaTbHBIX SKPaHOB, JATYMKOB, IUIEMOB, IEPYATOK U T.IT. TOJTHOCTHIO
MOJIENIHPYETCS YIIpaBICHHUE, HAIIPHMED, CAMOJIETOM, TaK YTO Y 00y4aeMOro BO3HHUKACT ITOJTHAS MILTIO3HUSI
TOT0, YTO OH HaXOIUTCS B KAOMHE CaMOoJIeTa ¥ UM YIIPaBJIsIET.

2.8 JIaGopatopHas padora Ne 8 (2 yaca).
Tema: «DneKTpOHHBIE YUeOHUKH, YI€OHbBIE TTOCOOHUS U MHBIE KOMITBIOTEPHBIE CPEICTBA 00yUe-
Hus. CpeacTBa M CUCTEMbI KOHTPOJIS 3HAHUI

2.8.1 Lean padoThi: chOpMUPOBATH MIPEICTABICHUS 00 ICKTPOHHBIX YUeOHUKAX,
y4eOHBIX TOCOOUSIX M MHBIX KOMITBIOTEPHBIX CPEACTBAX O0yUeHUs, CPEACTBAX U CUCTEMax KOH-
TPOJIs 3HAaHUMU.

2.8.2 3agaum padoThI: TO3HAKOMUTHCS C KOMIIBIOTEPHBIMH CPEJICTBMHA OOyUeHUST |
CPEACTBaMU M CUCTEMaMU KOHTPOJIS 3HAHUH.

2.8.3 Ilepeyenb npudOpPOB, MATEPHUAJIOB, HCIIOJIbL3YEeMbIX B J1a00paTOPHON padoTe:
1. IIK.
2. Windows.
3. Open Office.

2.8.4 Onucanue (xox) padoThl: MpUMEp BBHITTOTHEHHS 3aaHus padoThl Ne 8.

Aemomamuszuposannaa ooyuarowana cucmema (AOC) - KOMIUIEKC NPOTPaMMHBIX,
TEXHUYECKUX M y4eOHO-METOJAMYECKHX CPEACTB, NpPEAHA3HAYCHHBIX JUIS aKTUBHOTO WHIMBU-
JyaJIbHOrO 00y4€eHHs 4eI0BEeKa Ha OCHOBE IIPOIrPAaMMHOIO YIIPABJIEHUS 3TUM O0y4EHUEM.

brnaronapst cBoMM KOHCTPYKTHBHBIM M (DYHKIIMOHATEHBIM OCOOEHHOCTSIM COBPEMEHHBIHN TIEpCco-
HAJIbHBIA KOMIIBIOTEP HAXOJUT MPUMEHEHHE B OOYYEHHH CaMbIM Pa3HOOOpa3HbIM JUCLMILIMHAM U
CILY’)KMT 0a30# JIJIs1 cO3/1aHuUs OOJIBIIOTO YMCIIa HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUI 00yUeHHUSI.

KomMrbloTepHas TeXHONOIMS MOBBIIACT HHTEpeC K 00ydeHuto. B HacTosee BpeMs cymiecT-
BYET OTPOMHOE MHOKECTBO OOYUAIOIIUX IMPOTPaMM 10 CAMBIM Pa3HBIM IMPEIMETaM, OPUEHTHPO-
BaHHBIX HA CaMble pa3JIMYHbIE KATETOPUM y4yallMXCs, HAUMHAS C AETCKUX Ca/J0B M 3aKaH4YMBas
MIEPCOHAJIOM aTOMHBIX HJIEKTPOCTaHIMM.

Tunwvr obyuarwux npoepamm

OcHoBaHMeEM AJis KIACCH(PHUKALUU CIY>KAaT OOBIYHO OCOOCHHOCTH y4eOHOH JesTenbHO-
cti o0y4daeMbIx mpH padore ¢ mporpamMmmamu. OOBIMHO BBIZCISIIOT YETHIPE TUMA OOYYAIOIIUX TPO-
rpamM:

"  TPEHUPOBOUHBIE ¥ KOHTPOJIUPYIOIIHUE;
" HACTABHUYECKUE;

" MMWTALUOHHBIE U MOJCIUPYIOLINE;
" pa3BUBAIOLINE UTPHI.

Tpenupogounvle npocpammul TIPEIHA3HAYEHBI T 3aKpETUICHUs] yMeHUI 1 HaBbIKOB. [Ipemo-
JIaraeTcsl, 4YTo TEOPETUUECKUI MaTepuall y K€ U3y4eH. JTH IporpamMMbl B CITydaiiHON MOCIIEN0BATEIbHO-
CTH TPEUIaratoT yJaleMycsi BOIPOCHI M 33/1aud U MOJCUUTHIBAIOT KOJIMYECTBO MPABUJIBHO M HEMpa-
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BUJILHO PEILIEHHBIX 33j1a4 (B CIyyae MPAaBHJILHOTO OTBETA MOXKET BBIIABATHCS MOOLIPSIONIAS PEeIIn-
Ka, IPY HETIPaBUILHOM OTBETE MOKHO MOTYYUTh MIOMOIIIb B BUJIE TTOICKA3KH).

Hacmasnuyeckue npocpammbl TIpemiaraloT ydeHUKaM TEOPETUYECKUN MaTepuall Uil u3yde-
HUS. 3a71a4M ¥ BOIIPOCHI CITYXKaT B 3TUX MPOrpaMMax Uil OpraHu3alui 4eI0BEeKO-MalIMHHOTO JTua-
Jora, JUis YOpaBJIeHHs XOJ0M oOyueHus. Tak, ecli OTBETHI, JaBacMbIe YIEHHUKOM, HEBEPHBI, IPO-
rpaMMa MOXKET "OTKaTUThCS Ha3a" j1sl TOBTOPHOIO U3y4YEHHSI TEOPETUUECKOTO Marepraa.

[IporpaMmbl HACTABHIYECKOT'O THIIA SIBIISFOTCS MPSMBIMU HACJICHUKAMH CPEACTB MPOTrpaMMHU-
poBaHHOTrO 00y4eHust 60-X TOJOB B TOM CMBICJIE, YTO OCHOBHBIM TEOPETUUECKHM MCTOYHUKOM COBpE-
MEHHOTO KOMITHIOTEPHOTO WITM aBTOMATU3UPOBAHHOTO OOYYEHHs CIEIyeT CUMTaTh MPOrpaMMUPOBAH-
Hoe oOyueHue. B myOnukanusx 3apyO0eXHBIX CIEHUATMCTOB M CErOJHS MOJ TEPMHUHOM 'Mpo-
rpaMMHUpOBaHHOE 00y4eHHE" MOHUMAIOT COBPEMEHHBIE KOMITBIOTEPHBIE TeXHOMOTUH. OMHUM U3
OCHOBOITOJIO)KHUKOB KOHIEMIUKA MPOTPaMMHPOBAHHOTO OOYYEHHUs SIBIISIETCS aMEpUKaHCKUMN
ncuxoiior b.®.Ckunnep.

['maBHBIM 3]IEMEHTOM MPOrpPaMMUPOBAHHOTO OOY4YEHUS SIBISETCS MpOrpaMMa, MOHU-
MaeMasi KaKk yrmopsI04eHHasl oCle0BaTeIbHOCTh PEKOMEHIAIN (33/1a4), KOTOPBIE TIePeIaroTCs
C TIOMOILIBIO IPOrPAMMHPOBAHHOTO Y4EOHHKA M BBIOJHAIOTCSA 00ydaeMbIMU. CyIIeCTBYET HECKOIBKO
Pa3HOBHIHOCTEN POrPAMMHUPOBAHHOTO OOYYEHUSI.

" JMHEWHOE MporpaMMHUpOBaHHOE oOydeHue. JIMHEHas mporpamma XapakTeph3yeTcsl CIeTyro-
[IAMH OCOOEHHOCTSIMU:

" pa3BeTBIIEHHAs Mporpamma. PazBeTBieHHas mporpaMma OCHOBaHA BbIOOpE OJTHOTO MPaBHIIbHO-
ro OTBETA U3 HECKOJbKUX JaHHBIX, OHA

Ecm ocHOBOY TMHEHHO# TIpOrpamMMBbI SIBISIETCS CTPEMIICHHE N30€KaTh OIMOOK, TO Pa3BETB-
JICHHAsl IpOoTpaMMa He HalpaBJIeHa Ha JIMKBHUIAIMIO OIMIMOOK B Mporecce 00yIeHUs: OMMOKH TpakK-
TYIOTCSI KaK BO3MO>KHOCTb OOHApYXUTh HEIOCTATKU B 3HAHUSIX 00YYaEMBbIX, a TAKXKE BBIACHUTH, KaKHe
npolOsieMbl oOydaeMble YSCHIJIM HEQOCTAaTO4YHO. llocTeneHHO (JMHEWHOE W Pa3BETBICHHOE
MIPOrPaMMHUPOBAHHOE) YCTYIHIM MECTO CMEIIIAaHHBIM (hOPMaM.

CymecTByeT M MpoIOIDKaeT pa3paldaThIBaThCsl OOJBIIOE KOJIUYECTBO UHCHPYMEHMANbHbIX
nporpamMm Takoro Buaa. OOIIMM HX HEIOCTATKOM s67siemcs BBICOKas TPYIOEMKOCTh paspa-
0O0TKH, 3aTPYJHEHHS OPTraHU3AMUOHHOTO M METOJUIECKOT0 XapaKTepa MPH UCIIOIb30BAaHUU B pPe-
aJbHOM ITpoIiecce 00ydeHus.

Mooenupyrwwue npoepammvl OCHOBaHB Ha TpadUUECKUX HIUIIOCTPATUBHBIX
BO3MO’KHOCTSIX KOMIIBIOTEpA, C OJTHOM CTOPOHBI, U BBIUMCIUTENbHBIX, C IPYroi, U MO3BO-
JAI0T OCYLECTBIATh KOMNbIOMEPHbLIU SKCIEPUMEHT. Takue mporpaMMsl MPEAOCTABIAIOT
BO3MOKHOCTh Ha0JII0AaTh Ha SKpaHE IUCILIEes HEKOTOPBIA Mpolecc, BIMAS Ha €ro XOoJ Io-
Jayeil KoMaHAbl C KJIaBUaTyphl, MEHSIOIIEH 3HAUYCHHS TapaMeTpPOB.

Paszeusarowyue uepsi pegocTaBiIsAioT B pacopsHKEHUE YUEHHKA HEKOTOPYIO BooOpaskae-
MYIO Cpefy, CYIIECTBYIOUIHMA TOJHKO B KOMITLIOTEPE MUP, HAOOp KAaKUX-TO BO3MOXKHOCTEU H
CpeAcTB UX peanusauuu. Vcnonbp3oBaHMe MpeAOCTaBIsIeMbIX IPOrPaMMOI CPEJCTB AJISl peasiu-
3allMd BO3MOKHOCTEH, CBSI3aHHBIX C U3YYEHHEM MHUPA UTPHI U JIEATEILHOCTBIO B 3TOM MUPE, MPHU-
BOJIUT K Pa3BUTHIO 00y4aemMoro, OpMHPOBAHHIO Y HETO MO3HABATEIbHBIX HABBIKOB, CAMOCTOSI-
TEIPHOMY OTKPBITHIO MM 3aKOHOMEPHOCTEH, OTHOMICHHUH OOBEKTOB AEHCTBUTEIBLHOCTH,
MMEIOIUX 3HAYCHUE.

HaubonbIiee pacnpocTpaHeHre MONIYyYWId 00yJaroliye MPorpaMMbl TIEPBBIX IBYX THIIOB B
CBSI3U C UX OTHOCUTEIIbHO HEBBICOKOM CII0XKHOCTBIO, BO3MOKHOCTBIO YHU(DHKAIIMU MPHU pa3padboTKe
MHOTHX OJIOKOB mporpamM. Ecnu mporpammsel 3-ro u 4-ro TUHOB TpeOyIOT 00ibIION paboOThI
POrPaMMHCTOB, TICHXOJIOTOB, CIIEHHUAIUCTOB B 00JacTH H3y4aeMoro NpeaMera, MeJaroroB-
METOJIMCTOB, TO TEXHOJIOTUsI CO3/IaHMsI porpamMM 1-ro U 2-ro TUMOB CErOJHS CHJIBHO YINPOCTH-
Jach C MOSIBJICHMEM HHCTPYMEHTAIbHBIX CPEJCTB MJIM HAIMOJIHIEMbIX aBTOMAaTH3HPOBAHHBIX 00Y-
YaKOIHX CHCTEM.

B nporiecce KOHTpOJIS 3HAaHUM NIMPOKOE PACIIPOCTPAHEHUE MOTYUHUIIO KOMITBIOTEPHOE Tec-
TUpOBaHUE. B psifie CTpaH TeCTUPOBaHKE BBITECHUIIO TPAIUIIMOHHBIC (DOPMBI KOHTPOJIS - YCTHBIE U
MUCbMEHHBIE 9K3aMEHbI H cO0eCce0BaHusl.
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Turbl KOMITBIOTEPHBIX TECTOBBIX 3aJIAHUI OMPEACIISIOTCS CIIOCO0AMU OJTHO3HAYHOTO PACIIO-
3HaBaHUS OTBETHBIX JIEUCTBUI TECTUPYEMOTO B COOTBETCTBUM C MOJIEIbIO 3HAHUU.

VYuebHas MyJIbTAMENNA U THUIEPMEIMA-TEXHONIOTHS TIPEICTARIISIET COO0M Pa3BUTHE TEXHOJIOTHU
MPOrPaMMHUPOBAHHOTO 00YJEHHMSI, XOTS YIIOp JIEIaeTCs He Ha aIallTUBHOCTh OOYYEHUSI M €70 METOTUYe-
CKoe O0OCHOBaHHME, a Ha BHEIIHIOI HJUIIOCTPATUBHO-HATIISAHYIO cTOpoHY. COBpeMEeHHBbIE
rpadguueckue u 3BYKOBBIE BO3MOKHOCTH KOMIIBIOTEpA OOYCIIOBUIIM TOSBJICHUE CPEICTB TH-
1ep- ¥ MyJIbTUMEINA.

3. METOANYECKHUE YKA3AHUAA
O IMPOBEJEHUIO MPAKTUYECKHUX 3AHATUM

3.1 IIpakTruyeckoe 3ansaTue Ne 1 (2 yaca).

Tema: «Hpopmanmonusie Texuonorun (UT) kak coctaBHas yactk nHGopmaruku. Oc-
HOBHBIE MOHATHSA UT, CylIiHOCTh, KOMIIOHEHTHI, KJlacCu(UKaIMs, 0COOCHHOCTH BBHIOOpA U HC-
MOJIb30BaHUs MH(OPMAITMOHHON TEXHOJIOTUM»

3.1.1 3apanmue 19 padboThI:

1. Madopmanmonnsie Texnonoruu (MUT) kak coctaBHas 4acTh HHGOPMATHUKHU.

2. OcuoBuble oHATUA UT, CyIIHOCTH, KOMITIOHEHTHI, KITacCH(pHUKAIHA, 0COOCHHOCTH BBIOOpA U
MCIIOJIb30BaHUsI MHPOPMAITMOHHON TEXHOJIOTUH

3.1.2 Kparkoe onucanue NpoBOAUMOrO 3aHATHS:

1. Uadopmarnmonnsie Texunonoruu (MT) kak cocraBHas 4acTh HHOOPMATHKH.

2. OcHoBubie noHATHS UT, CyImIHOCTh, KOMIIOHEHTHI, KIIaCCU(PUKAIUsI, 0OCOOCHHOCTH BhIOOpa U
MCIOJIb30BaHUsl H(OPMAIIMOHHON TEXHOJIOTUN

Hcnons3yembie B NpPOU3BOACTBEHHOUN cdepe Takhe TEXHOJIOTHUYECKHE MOHSITHS,
KaK HOPMAaTHB, TEXHOJIOTUUECKUN MPOIECC, TEXHOJOTUUECKass ornepanusi U T.M., MOTYT
MPUMEHSTbCA U B MHGOpMaIMOHHOM TexHonoruu. [Ipexne yem pa3zpabaTsiBaTh 3TH MO-
HSTHS B JTIOOOW TEXHOJOTH, B TOM YHCJIEe U B MH(OPMAIIMOHHOW, BCEria CleAyeT Haudu-
HAaTh C ONpPEIECJICHUs LEJU. 3aTeM CJIEAYET MOMNBITAThCS NPOBECTU CTPYKTYPUPOBAHUE
BCEX TpeAInojaraeMbIX JeHCTBUN, MPUBOASIINX K HAMEUCHHOHW I[€JIH, U BHIOpaTh HEOO-
XOJAUMBIA MPOTrPaMMHBIA UHCTPYMEHTAPUM.

IIpouecc nepepaboTku MHPOPMAIIUU MNPEACTABIACTCS B BHUJE HEPAPXUUECKOM
CTPYKTYPBHI 110 YPOBHSIM.

1-i1 ypoBeHb — 3Tambl, IJ€ pPeaJu3yloTCsi CPABHUTEIbHO AIUTEIbHBIE TEXHOJIO-
TUYECKHUE MPOIECCHI, COCTOSIINUE U3 ONIEPALMA U JEUCTBUM MOCIECAYIONUX YPOBHEM.

2-1 ypoBeHb — OTMEpaIUU, B Pe3yJbTaTe BHIMOIHEHUS KOTOPBIX OyJeT co3aaH
KOHKPETHBIA 00BEKT B BHIOPaHHOW Ha 1-M ypOoBHE IPOrpaMMHOM Cpeie.

3-i1 ypoBeHb — JEMCTBUS — COBOKYIHOCTb CTaHAAPTHBIX UL KaXXAOH Hpo-
rpaMMHON cpeabl MPpUEMOB pabOThl, MPUBOAAIINX K BBHIINOJHEHHUIO MOCTAaBJIECHHON B CO-
OTBETCTBYIOLIEHN onepanuu neau. Kaxnoe nelictBue u3sMeHseT COAEpKaHuE IKpaHa.

4 -1 ypOoBEHb — 3JIEMEHTApHBIC OINEPALNU MO YIPABJICHUIO MBIIIBIO U KJIaBHATY-
poH.

N3 3TOr0 OrpaHMYeHHOTO YHCa 3JIEMEHTapHBIX Oollepaluii B pa3HbIX KOMOMHAILIU-
SIX COCTaBIISIETCS ACUCTBUE, a U3 JCHUCTBHUHN, TAK)KE B Pa3HBIX KOMOWHAIIUSIX, COCTABIISIOT-
Csl omepalyu, KOTOpbIE ONMPENENSAOT TOT MJIM UHOM 3Tan. COBOKYNHOCTh T€XHOJIOTHYE-
CKHUX 3TanoB 00pa3yeT TeXHOJOTUYECKUH Ipo1ecc (TEXHOJIOTHIO).

NudopmanionHast TEXHOIOTHS JOJKHA OTBEYATh CIEAYIOUIUM TPEeOOBaHUSIM:
- obecrieynBaTh BBICOKYIO CTENEHb pAacuwJICHEHHUsS BCEro Ipoiecca oOpaboTKU HH-
dbopmaruu Ha dtansl (passl), onepaluu, 1eHCTBUS;
- BKJIIOYATh BECh HAOOP 3JIEMEHTOB, HEOOXOIUMBIX JJIsI JOCTHKECHUS MOCTABICHHOMN
LeJu;
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- HMETh PEryJisIpHbIM XapakTep. ODTambl, ACUCTBHUS, ONEpalMU TEXHOJOTHYECKOTO
mpouecca MOryT OBITh CTaHAAPTU3UPOBAHBI U YHU(PUIIMPOBAHBI, YTO IO3BOJIUT OoJiee
3(ppeKTUBHO, OCYIIECTBIISATH IEJICHANPABICHHOE YIpaBlieHHe WHGOPMAIIUOHHBIMH IPO-
LIECCAMH.

DyHKL UM aBTOMAaTU3UPOBAHHON UHPOPMALLMOHHOUN TEXHOJIOTUH

Hcnons3ys TEXHOJIOTMYECKUN acneKT paccMoTpeHnus, B AWC BepiaenstoT anmnapar
yIIpaBJIEHUA, & TaKKE€ TEXHUKO-D)KOHOMHYECKYIO MH(OpPMaLMIO, METOIAbI U CPEICTBA €€
TEXHOJIOTHYECKONH 00paboTku. BriaenuB anmapaT ynpaBiieHUs, OCTaBIIMECS 3JIEMEHTHI,
TEXHOJIOTMYECKH TECHO B3aMMOYBSA3aHHBIE, IIPU YCIOBUU €JUHOTO CUCTEMHOI'O HCIOJb-
30BaHUS HPKOHOMHUKO-MAaTE€MAaTHYECKUX METOJIOB U TEXHHUYECKUX CPEACTB YIpaBICHUS
00pa3yIoT asmomamuzupo8annyto ungopmayuornuyro mexuonoauro oanuoix (AUT).

SIBIISAACH YEIOBEKO-MAIIMHHON CUCTEMOM, B paMKaxX KOTOPOH pealu3yeTcs HH-
dbopManmmoHHass MOJieib, GopMaTU3yIOIasl MPOIECChl 00padOTKM JaHHBIX B YCJIOBHUSIX
HoBoOI TexHonoruu, AUT 3ambikaeT yepe3 cebsi mpsimble U oOpaTHbIE HHPOPMAIMOHHBIE
CBSI3M MEXJay oOBbekToM yrmpaBieHus (OY) m anmapatom ympapieHus (AY), a Takxke
BBOJUT B CUCTEMY U BBIBOJIUT U3 HEE MOTOKU BHEIIHUX HWH(GOPMALMOHHBIX CBS3CH.

Oyukuuu AUT onpenensitoT ee CTpyKTypy, KOTopasi BKIIIOYAET CJIEAYIOLIUE Mpo-
Hnenypsl: cOOp M PEerucTpalnuio JaHHBIX; TOATOTOBKY HH(OPMAIIMOHHBIX MAacCCHUBOB; 00-
paboTKy, HaKOIUIEHHWE M XpaHCHHE TaHHBIX; (OPMHUPOBAHHE pe3yJabTaTHOW HHPOpMa-
[UM; TIepeJlady JaHHBIX OT UCTOYHHUKOB BO3HUKHOBEHHS K MECTy 00pabOTKH, a pe3yib-
TaTOB (pacyeToB) — K MOTPEeOUTEIISIM WH(POpPMAITUH TS IPUHSATHS YIIPABICHUECKHUX pe-
LICHUM.

Coop u pecucmpayus ungopmayuu TPOUCXOIAT MO-Pa3HOMY B Pa3JIUUYHBIX IKO-
HOMHYecKuX oObekTax. Hawmbomee crokHa 3Ta mpoleaypa B aBTOMAaTH3MPOBAHHBIX
yIPaBIEHYECKUX MPOLIECCaX MPOMBIIUIEHHBIX NpeaNnpusaTHii, GupM, rie nNpou3BOAATCS
cOop U perucrtpamus NepBUYHON y4eTHOM MHPOPMAIIUU, OTPaXKAIOLIEH MPOU3BOICTBEH-
HO-XO035IHCTBEHHYIO NI€sATeIbHOCTh 0ObekTa. He MeHee cioxHa 3Ta mpoueaypa v B Qu-
HAaHCOBBIX OpraHax, I'7ie MPOUCXOAUT OPOPMIICHUE IBMIKEHUS JEHEKHBIX PECYPCOB.

Oco0oe 3HayeHHe MpU 3TOM IMPUAAETCS JOCTOBEPHOCTH, MOJHOTE U CBOEBPEMEH-
HOCTHM TepBHYHON MHpopmanuu. Ha mpennpusitum cb6bop u peructpanus uHGOpMaUu
IIPOUCXOJST NPU BBIMOJIHEHUU PA3JIUUYHBIX XO35MCTBEHHBIX ONepanuil (IpueM roroBoit
NPOAYKIIMH, TOJyYeHUE M OTIYCK MAaTepHajioB M T.N.), B OAHKaX — MPHU BHIIIOJHEHUHU
(MHAHCOBO-KPEIUTHBIX ONEpaluil ¢ FOPUANYECKUMU U GU3NUYECKUMU JIMIIAMU. Y YEeTHBIE
JTaHHBIE MOTYT BO3HUKATh Ha pab0OYMX MECTaxX B pe3yJibTaTe IMoJIcYeTa KoJuuecTBa oopa-
OOTaHHBIX JETAJICH, MPOMIEAIINX COOPKY y3J0B, W3JCIUN, BBISIBICHUS Opaka u T.1. B
nporuecce coopa GpakTHUECKON MHPOPMAIIMU TPOU3BOISITCS U3MEPEHHUE, MOACUYET, B3BE-
IIMBaHUE MaTEepHUAJIbHBIX O0OBEKTOB, MOACYET ACHEXKHBIX KYIIOpP, OJIYy4YEeHUE BPEMEHHBIX
Y KOJINYECTBEHHBIX XapaKTEPUCTHK PaOOTHI OTACIbHBIX ucnonHurenaen. Coop nnpopma-
LM, KaK IIPaBUJIO, CONIPOBOXKAAETCS €€ perucTpauuei, T.e. pukcanmei nHpopmanuu Ha
MaTepHuaJIbHOM HOCHUTENE (IOKYMEHTE, MAallIMHHOM HOcUTelie), BBogoM B [IDBM. 3anuce
B NIEPBUYHBIC JOKYMEHTBHl B OCHOBHOM OCYIIECTBIISIETCS BPYUYHYIO, IOATOMY MPOLEIYPhI
cOopa M perucTpaiuu OcTalTCs MoKa Hanboyiee TPYJAOEMKHUMHU, a TIPOIECC aBTOMAaTH3a-
UM JOKYMEHTO000pOTa — MO-NIPEKHEMY aKTyaJbHBIM.

Ilepeoaua ungopmayuu OCymECTBISCTCS Pa3IUYHBIMU CIIOCOOAMHU: C MOMOUIBIO
Kypbepa, Iepechuika o Mo4Te, JOCTaBKa TPAaHCHOPTHBIMM CPEACTBAMH, AUCTAHLIMOHHAS
nepeaadya Mo KaHajaM CBSI3U C MOMOIIBIO JPYTUX CPEACTB KOMMYHHKanui. J(uctaniu-
OHHAas Mepejiada Mo KaHajlaM CBA3M COKpalllaeT BpeMsl Nepejauu JaHHbIX, OJJHAKO JJIs €€
OCYIIECTBIICHUSI HEOOXOJMMBI CIIEIHAIbHBIE TEXHUYECKHE CPEICTBA, YTO YIOPOXKAET
npouecc nepenaud. IIpennouTUTENbHBIM SIBISIETCS HCHOJB30BAHHWE TEXHHYECKHUX
cpencTB cOopa M perucTpamuu, KoTopble, coOupasi aBTOMaTHYECKH UH(POPMAIUIO C yC-
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TAaHOBJICHHBIX Ha pabOYMX MecTax AATYMKOB, mmepenaroT ee B OBM mis mocnenyromei
00paboOTKH, UTO MOBBILIAET €€ TOCTOBEPHOCTh U CHUXKAET TPYIOEMKOCTb.

JIMCTaHIIMOHHO MOXET MepeaaBaThCs Kak MepBUYHAS HHPOPMAIUS C MECT €€ BO3-
HUKHOBEHUS, TaK U pe3yJibTaTHasi B 00paTHOM HampaBjieHuu. B 3Tom ciydae pe3ynbrat-
Hasi mHGopmanus PUKCUPYETCS Pa3IUIHBIMU yCTPOWCTBAMH: AUCIIICSIMH, TabJo, meda-
TalonuMu ycrpoiictBamu. [locTymienne nndopmaiuu no KaHajiaM CBSI3U B LIEHTP oOpa-
OOTKM B OCHOBHOM OCYIIECTBIISISTCS ABYMsS CIIOCOOAMHU: HAa MAIlMHHOM HOCHUTEJE WU
HETOCPeCTBEHHO BBOJAOM B DBM mnpu momoniu cnenuaibHBIX NPOrpaMMHBIX U amra-
paTHBIX CPEACTB.

[IpumeHeHne AUCTAHIIMOHHOM Mepenayd 3HAYUTEIBHO YCKOPSET MPOXOKICHHUE
WHGOpPMAIIUU C OJHOTO YPOBHS YIpaBJICHUS Ha APYrod M COKpamaeT olimiee Bpems 00-
paboTKU TaHHBIX.

Mawunnoe kooupoéanue — TpOILEAypa MAIIMHHOTO MPEACTABICHUS (3alUCH)
nHpoOpMaIuu Ha MAIIMHHBIX HOCUTEIAX B Kogax, mpuHATHIX B [IDBM. Takoe kogupoBa-
HHe WHGOPMAIIUU MIPOU3BOJUTCS MyTeM INEepPEHOCa JaHHBIX MEPBUYHBIX TOKYMEHTOB Ha
MarHUTHBIE TUCKH, HH(GOPMAIIMU C KOTOPHIX 3aTeM BBoauTCA B [IDBM nist o6paboTku.

3anuck nHPOpMAIIMKM HAa MAIIMHHBIE HOCUTENH ocyiecTBisercs Ha [I1DBM kak
CaMOCTOSITEJIbHAS TIPOIeaypa WIIM KaK pe3yJibTaT 00pabOTKH.

Xpanenue u naxonnierue WHGOPMAIUN BBI3BAHO MHOTOKPATHBIM €€ HCII0JIh30Ba-
HHEM, IPUMEHEHUEM YCJIOBHO-MIOCTOSIHHON, CIPaBOYHON U APYrUX BUJIOB MH(pOpMaIUH,
HEOOXOIMMOCTHIO KOMIUJICKTAIlMK MEPBUYHBIX JAHHBIX 10 UX 00paboTku. XpaHeHUE U
HaKOMJIeHHEe WUH(pOpPMallMU OCYILIECTBIAETCS B MH(OPMAIIMOHHBIX 0a3axX, HA MAIIMHHBIX
HOCUTENSAX B BUJE WH(POPMAIIMOHHBIX MAaCCHUBOB, I'JI€ JIaHHBIE PACIIOIATAIOTCS IO yCTa-
HOBJICHHOMY B IIpoliecce MPOEKTUPOBAHUS MOPAIKY.

C XpaHEeHHEM M HAKOIUICHHEM HEIMOCPEJACTBEHHO CBsI3aH MOWCK JAHHBIX, T.€. BbI-
0opKa HYXXHBIX JAaHHBIX U3 XpaHUMOW HHpOpPMaLUMU, BKJIIOYas MOUCK HH(GOpMaIUH,
MoJIJIeXKaNe KOPPEeKTUPOBKe mwin 3ameHe. [Iporenypa moucka nHGpOpMAIIMU BBITTOJTHS-
€TCsl aBTOMaTHYECKU Ha OCHOBE COCTABJIECHHOTO MoJib3oBaresieM uinnd [I9BM 3anpoca Ha
HYXKHYI0 HH(OpMALHIO.

Oobpabomka ungopmayuu npousBoautcs Ha [IDBM, kak npaBuiio, AelneHTpaIU-
30BaHHO, B MECTaX BO3HHUKHOBEHUS MEPBUYHON MH(OpMAIINU, T€ OPraHU3YIOTCS aBTO-
MaTU3UPOBAHHBIC paboUre MecTa CIEIHAINCTOB TOW WM WHOW yINPaBICHUYECKOU CITYXK-
OBl (oTAeNa MaTepHaAIbHO-TEXHUYECKOTO CHAOXKEeHHsSI U cOBITa, OTJeNIa TJIaBHOTO TEXHO-
Jlora, KOHCTPYKTOPCKOTO OTJHeja, OyXrajaTepuH, IIaHOBOTO oTaena u T.11.). OOpaboTka
MOXET NPOU3BOJUTHCA HE TOJIBKO aBTOHOMHO, HO M B BBIYHUCIMUTEIbHBIX CETAX, C HC-
nosib3oBanneM Habopa [I9BM mporpamMMHBIX cpeacTB U MHGOPMAIIMOHHBIX MAaCCHBOB
JUTs penieHust GyHKIIMOHAIBHBIX 3a/1a4.

B xone pemienns 3agad Ha 9BM B COOTBETCTBUM C MAallIMHHOM mporpaMmmon gop-
MHPYIOTCSl pe3yJIbTaTHBIE CBOJKH, KOTOPHIE MEUYaTAIOTCs MAIIMHON Ha Oymare Wid OTO-
OpaxaroTcst Ha DKpaHe.

[leyaTs CBOJOK MOXKET COMPOBOXKIATHCS HNPOLEAYPOU TUPAKUPOBAHUSI, €CIIU JO-
KYMEHT C pe3yJibTaTHOW HMHpopMauueil HeoOXO0IUMO MPEJOCTaBUTh HECKOIBKHUM IOJIb-
30BaTEIISIM.

Ilpunamue pewenuss B aBTOMaTU3UPOBAHHON CUCTEME OPraHU3allMOHHOTO yIpaB-
JICHUSI OCYIIECTBIISISTCS CIEIMAIUCTOM C MPUMEHEHHEM UK 0e3 MPUMEHEHUS TeXHHUYe-
CKHUX CPEJICTB, HO B IOCJIEJJHEM CJIy4yae Ha OCHOBE TIIATEJIHLHOTO aHalu3a pe3yJIbTaTHOU
nHpopManuu, nonydeHHo Ha [IDBM. 3angaya mpuHATHS PELICHUH OCIIOXKHSETCA TEM,
YTO CNEUHAIUCTY MPUXOAUTCS UCKATh U3 MHOXECTBA JOINYCTHMBIX pelIeHU Hauboiiee
MpueMJIEMOE, CBOJISIIIEe K MUHUMYMY MOTEPU PECYypCOB (BPEMEHHBIX, TPYJIOBbIX, MaTe-
pUaNbHBIX U T.A.). baarogapst npuMeHeHnI0 mepcoHaAIBLHLIX DBM u TepMHUHaIBHBIX YCT-
pPOWCTB MOBBIIIAETCA AaHAJIUTUYHOCTh OOpabaTbiBaeMbIX CBEACHMH, a Takxe obec-
MeYMBAETCS MOCTENEHHBIN Mepexoa K aBTOMAaTHU3aIMU BhIPAOOTKU ONTUMAIBHBIX pelle-
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HUU B mpoliecce Auajiora MOJIb30BaTENsl C BBIUYMCIUTEIBHON CUCTEMON. DTOMY CII0CO0-
CTBYET MCIOJIb30BAHUE HOBBIX TEXHOJIOTHH JKCIIEPTHBIX CUCTEM MNOAIAEPKKU INPHUHATHS
pELICHUN.

CTpyKTypa aBTOMaTU3UPOBAHHOU MHGOPMALIMOHHOMN TEXHOJIOTUHU

CTpykTypa aBTOMAaTHU3UPOBAHHON WHOOPMAIITMOHHOW TEXHOJIOTUHM TpEICTaBIcHA
Ha pucyHke 2.1.

WNudopmanmoHHble MOTOKH (BHEIII-
HUE HH)OPMAITMOHHBIE CBSI3H)

Bremnss cpcaa 4

DKOHOMHYECKHI 00BEKT (crcTeMa)

AN C 3K0HOMHYECKOTO 00BEKTA

1 ]
! AUT Arnmnapar ynpas- !
! JIEHHA U peau- '
i oason ®opmupoBa- 3yeMbIe UM (DyHK- i
: paBoBoe HHE pe3yJlb- nun :
| “ |
| g DProHOMHYECKOE E TaTHOM HH- v A |
| E = tdhopmanmun :
o IporpammuOe c% In :
V| E = !
'l Q| OpraHusanroHHOE O !
& = O6paboTka E '
e E b AHHBIX = HndopmanuonHsie !
! 8 MaremaTnueckoe c% c% NOTOKH (BHYTPUCHC- :
) )
v c S TEMHbIE UHpOpMa- :
g Texuuueckoe ; gj [IHOHHBIE CBSI3H) !
! =) < |
E = | Junrsuctuueckoe 2 IToAroToBKa 5 E
! g q:J BXOJHBIX Mac- % '
g Wudopmannonnoe = CHEBOB = O |
| T = |
Hox c 4 -
|8 = !
i T Coop u peru- g | < i

]
! CTparus JaH- :
' HBIX !
| : v

OOBeKT ynpasie-
HHS

v

[ToToku MaTepuanbHBIX, YHEPTeTHIC-
CKHX U IPYTHX PECYPCOB

Puc.2.1. Crpykrypa AUT

3.1.3 Pe3yabTaThbl ¥ BBIBOABI: B PE3YJIHTATE MPOBEICHHOTO 3aHATHS CTYICHTHI:
- ocBowsH noustus oo UT;
- mpuoOpenyu yMEeHHMsI M HaBBIKM XapaKTepU30BaTh CYIIHOCTb, KOMIIOHEHTHI, Kiaccuduxars,
0COOCHHOCTH BBIOOpA M HCTIOIH30BaHMS HHPOPMAIIMOHHOM TEXHOJIOTHH.

3.2 IIpakTtuyeckoe 3ansitue Ne 2 (2 yaca).
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Tema: «IlonsTne nHGOpPMAIIMK 1 OCHOBHBIE MPUHLIUIBI 00pabOTKH NaHHBIX B mpodec-
CHOHANIBHOU aesTenbHOCTH. O030p METOJ0B, MOJACIICH M CpeacTB 0OpaOOTKM NMaHHBIX (cOop,
cucTeMaTH3alus, XpaHeHne, KOMMYHHUKalnud, o0paboTKka M BBIBOJ (BU3yanu3alus) uHpopma-
AN )»

3.4.1 3apanmue s padoThI:
1. INonstue uHMOPMAIIMK U OCHOBHBIC MPUHIMIIEI 00paOOTKH NAaHHBIX B MPO(decCHOHATBLHON
NeSITEIbHOCTH.
2. O0630p METOAOB, MOJIENEH U CpeACTB 00pabOTKU AaHHBIX (cOOp, CHCTeMaTU3allus, XpPaHCHHE,
KOMMYHUKAIMH, 00paboTKa ¥ BBIBOI (BU3YyaIu3allKsl) HHPOPMAIIHH ).

3.4.2 Kparkoe onucanie MpoBOAUMOIO 3aHATHSA:

1. IlonsTre nHpOpMAIMK U OCHOBHBIE NMPHHLUUIBI 00pPaOOTKM MaHHBIX B MPOQecCHOHATHHOM
NEeSITETTHHOCTH.

2. O030p METOAOB, MOJIENEH U CpeACTB 00pabOTKU AaHHBIX (cOOp, CHCTeMaTH3allus, XpaHCHHE,
KOMMYHUKAIMH, 00paboTKa ¥ BBIBOJI (BU3YyaIu3allKsl) HHPOPMAIIHH ).

HHopmanmoHHAs TEXHOJIOTUSA 0O0PAOOTKHU JAHHBIX

NudopmanmonHas TEXHOJIOTHsI 00pa0OTKU JaHHBIX MPEeAHAa3HAUCHA JJI PEUICHUS XO-
pOILO CTPYKTYPUPOBAHHBIX 3a/1a4, 10 KOTOPBIM UMEIOTCS HEOOXOAUMbIE BXOHbIEC JaHHBIC U
M3BECTHBI AITOPUTMBI U APYrue CTaHIApTHbIE MPOLENYyphl UX 00paOOTKU. DTa TEXHOJIOTUS
OPUMEHSETCS Ha YPOBHE ONEPAIMOHHON (MCIIOJHUTENBCKOM) AEATEIbHOCTH MEPCOHANa HEBBI-
COKOM KBalM(UKAUUU B LENAX AaBTOMATH3allMM HEKOTOPBIX PYTHHHBIX MOCTOSHHO IOBTO-
PAIOIIUXCS OMepanuil ymnpasiaeHYeckoro Tpynaa. I[losTtomy BHeapeHne MHGOPMALMOHHBIX
TEXHOJIOTUH M CHUCTEM Ha 3TOM YPOBHE CYUIECTBEHHO MOBBICUT NMPOU3BOAUTEIBHOCTh TPYAa
nepcoHanta, 0CBOOOTUT €ro OT PYTHHHBIX ONEpalHii, BO3SMOXKHO, AakKe MPUBENET K HEOOXO-
JUMOCTH COKpAUIEHUsI YUCICHHOCTH PAaOOTHUKOB.

Ha ypoBHe onepaniMoOHHOHN JAeATEIbHOCTH PEIIA0TCs CIeAYIOINE 3a0aun:
- 00paboTKa maHHBIX 00 omepamnusax, IPOU3BOJUMBIX (HUPMOI;
- CO3JIaHME MEePHOIUYECKIX KOHTPOJIBHBIX OTYETOB O COCTOSIHUHM JIeN B pupme;
- MOJIydeHHEe OTBETOB Ha BCEBO3MOJKHBIE TEKYIIUE 3aMpoChl U opopMiIeHHE UX B BU-
ne OyMaKHBIX TOKYMEHTOB HJIM OTYETOB.

CymiecTByeT HECKOJIBKO OCOOCHHOCTEH, CBSI3aHHBIX C 00paOOTKOW MaHHBIX, OTIIH-
YaOIMUX JaHHYIO TEXHOJIOTHUIO OT APYTHUX:
- BBITIOJIHEHHE HEOOXOMUMBIX (hupMe 3a7ad mo oOpaboTke maHHBIX. B moboit hpupme
noikHa 0bITh MC 00paboTKM JaHHBIX M pa3paboTaHa COOTBETCTBYIOIIAs MH(OpMAIMOH-
Hasi TEXHOJIOTHS;
- pelieHrne TOAbKO XOPOIIO CTPYKTYPUPOBAHHBIX 3a/a4, JJIs KOTOPHIX MOXHO paspa-
00TaTh AJTOPHUTM;
- BBITIOJIHEHHE CTaHAAPTHBIX Ipoueayp o0paboTku;
- BBINIOJIHEHHE OCHOBHOT'O O00beMa palOT B aBTOMAaTUYECKOM PEXHUME C MUHUMAJb-
HBIM y4acTHEM YeJOBEKa;
- UCTOJIb30BAHUE JI€TATU3UPOBAHHBIX JaHHBIX. 3alUCH O MAEATEIbHOCTH (QUPMBI
UMEIOT JETAJIbHBIN XapaKTep, NONYCKAIOIUNA IPOBEICHUE PEBU3UN;
- aKI[EHT Ha XPOHOJOTHIO COOBITHI;
- TpeOoBaHME MUHHMMAJIbHOW MOMOIIM B PEUICHUH MPOOJIEM CO CTOPOHBI CIEIHATU-
CTOB JPYTUX YPOBHEH.

Ocnosnvle KOMNOHEeHMbl

Coop oannwix. Tlo mepe Toro kak ¢upma MPOU3BOAUT MPOIYKIIMIO WIJIH YCIYyTH, Ka-
KI0€ ee NEeHCTBHE CONMPOBOXKIAECTCS COOTBETCTBYIOIIMMH 3aMUCIMHU JAaHHBIX. OOBIYHO Jei-
cTBUS (UPMBI, 3aTparuBalolue BHEIIHEE OKPYKEHHE, BBIIESAIOTCA 0C000 KakK Orepaiuu, mpo-
U3BO/IMMBIE (PUPMOIA.
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Obpabomka 0annwix. st co3gaHus U3 MOCTYNAIONUX JaHHBIX HH(OpMAaIuM, OT-
pakarouiel AeaTenbHOCTb (PUPMBI, UCIIOIb3YIOTCS CIEAYIOIINE TUIIOBBIE ONEPaLlUu:

- KJaccuuKanys Wi rpynnupoBka. [lepBuuHble TaHHbIE 0OBIYHO MMEIOT BHJ KOJOB, CO-
CTOSIIIUX U3 OJHOT'O MJIM HECKOJIBKMX CUMBOJIOB. DTH KOJbl, BBIPAXKAIOIIME OIPECIIEHHbIE TPU-
3HaKH OOBEKTOB, MCIIOJB3YIOTCS Ui MACHTHU(HUKAIMKA U TPYNIUPOBKH 3amucei (mpu pacuere
3apa0OTHOM MJIATHl KaXKAas 3alKCh BKJIIOYAET B ce0sl KO pabOTHHKA, KOJI MTOpa3/eieHus B KO-
TOpPOM OH PabOTaeT u T.11.);
- COPTHUPOBKA, C IOMOLIbIO KOTOPOH YIOPSAA0YMBAETCS MOCIEA0BATENbHOCTD 3aMCEH;

- BBIUUCIICHUS, BKIIIOYAIOIINE apU(PMETHIECKHUE U JIOTHIECKUE ONepaliii. ITH onepa-

I1H, BBINOJIHSAEMbIE HAJl JaHHBIMH, JAIOT BO3MOKHOCTb I0JIy4aTh HOBBIE JAHHBIE;

- YKpYIMHEHHE WU arperupoBaHue, CIyXKallee i YMEHBIIEHUS KOJIMYECTBA JaHHBIX U
peanuzyeMoe B (hopMe pacyeTOB UTOTOBBIX WJIM CPEJHUX 3HAUCHU.

Xpanenue oannvix. MHOTHE NaHHbIC Ha YpPOBHE OINEPAIIMOHHON NESATEIbHOCTH He-
00X0IMMO COXpPaHATh JJI MOCIENYIOIIEro UCIOIb30BaHuA. [l UX XpaHEeHUs co3aatoTcst 0a3bl
JTAHHBIX.

Coszodanue omuemos (0oxymernmos). B mHGOpPMAaIMOHHOW TEXHOJOTUU 00-
paboOTKH JaHHBIX HEOOXOAMMO CO3AaBaTh JOKYMEHTHI JUIsl pyKOBOJICTBAa U paOOTHUKOB (up-
MBI, a, TAKX€ Ul BHEIIHUX MapTHEpoB. IIpu 3TOM HOKYMEHTBI MOT'YT CO34aBaThCs Kak IO 3a-
IPOCY WJIM B CBSI3U C MIPOBEAECHHON (pUpMOI onepanuei, Tak 1 MepHUOJUUECKH B KOHIIE KaXKI0TO
Mecslia, KBapTaia WK roja.

3.2.3 Pe3yabTaThbl M BBIBOABI: B PE3YJIHTATE MPOBEICHHOTO 3aHATHS CTYICHTHI:
- OCBOWJIM MTOHATHUS METOJIOB, MOJIENIEH M CPEJICTB OOPAaOOTKH TaHHBIX ;

MpUOOPENTN YMEHUS UM HaBBIKM XapaKTEepPU30BaTh METOJbI, MOJEIN U CpelicTBa 00pabOTKM AaH-
HBIX.

3.3 IIpakTtuyeckoe 3ansitue Ne 3 (2 yaca).
Tema: «HCcTpymMenTapuii nndopmarmonHoit rexuonoruu (MUT), onpenenenne u Ha3zHa-
YEHHE)

3.4.1 3aganue nJst padoThI:
1. UactpymenTapuit uadopmanronron texnonorun (UT), onpenenenne u Ha3HAUCHUE.

3.4.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

1. UactpymenTapuii uapopmaninonnoi texunonoruu (UT), onpenenenne u Ha3HaAYCHHE.

HHcTpyMeHTapuii ”HPOPMALMOHHOU TEXHOJIOTUH

TeXHHYECKUMHU CPEICTBAMHU MPOU3BOACTBA WH(POPMAIIUH SIBISCTCS almapaTHOE,
IIpOrpaMMHOE U MaTeMaTu4yeckoe odecrnedeHune 3Toro npouecca. C UX TOMOIIBIO TTPOU3-
BOJUTCS TiepepaboTka MepBUUYHON WHpOpMAIMKU B HHGOPMAIIMIO HOBOTO KadecTBa. OT-
JACJIIBHO U3 3TUX CPCIACTB BBIACIAIOTCA NPOrpaMMHBIC MTPOAYKTBI U HA3BIBAKOTCA UHCTPY-
MEHTapHeM, T.€. IPOrpaMMHBIM HHCTPYMEHTapHeM HH()OPMAIIMOHHON TEXHOJIOTHH.

Hnempymenmapuii ungopmayuonnon mexHoioeuy — OJWH WIM HECKOJIBKO B3au-
MOCBSI3aHHBIX TTPOTPAaMMHBIX MPOJYKTOB ISl ONPEASISHHOTO THIIa KOMITBIOTEPa, TEXHO-
JIOTUsA pa6OTBI B KOTOPOM IMO3BOJIACT JOCTHUYb MMOCTABJICHHYIO ITOJIB30BATCJICM L CJIb.

B xadecTBe MHCTpyMEHTapHUs MOXKHO HCIIOJIb30BaTh CIEAYIONIHE PacIpOCTpaHCH-
Hbl€ BHUJIBl NPOTrPaMMHBIX IIPOAYKTOB JJjis IEPCOHAJIBHOIO KOMIIBIOTEpPA: TEKCTOBBIN
npoiieccop (peaakTop), HACTOJNbHBIC H3JAaTEIILCKUE CHUCTEMBI, SJICKTPOHHBIC TaOJIHUIIBI,
CHUCTCMBbI YIPABJICHUA 6aSaMI/I AJaHHBIX, 3JICKTPOHHBLIC 3aIMIMCHBIC KHHKKHU, DJICKTPOHHLIC
KaJIeHJAapH, MHOOPMAIITMOHHBIE CHUCTEMbI (DYHKIIMOHAILHOTO Ha3HadeHUs ((puHAHCOBBIC,
OyxraiaTepckue, sl MapKeTHHTa U TIp.), SKCIEPTHBIE CUCTEMBI U T.I.
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3.3.3 Pe3yabTaThl M BBIBOABI: B PE3YJIbTATE POBEACHHOIO 3aHATUS CTYAEHTHI:

- OCBOWJIW TIOHATHE WHCTpYMeHTapus nHbopmarmonnon Texnonorun (UT), onpenenenue
Y Ha3Ha4YCHHUE.

- IpUOOpPENTN YMEHHUS U HaBBIKM XapaKTepU30BaTh MHCTPYMEHTapHuil MHGOpMalnOHHON
texHonoruu (UT), onpenenenre u Ha3HAUYCHHUE.

3.4 IlpakTtuyeckoe 3ansitue Ne 4 (2 yaca).

Tema: «Ilaketrsr mpuknagaeix nporpamm (II1IT), kak nHCTpYMEHTapuii pemieHus QyHK-
[MMOHANBHBIX 3a1a4. OmnpeneneHue, Kaaccuukaius, oomuid 0030p, Ha3HAUYEHUE W TEHICHIIUU
pa3Butus. PeiHOK nporpaMMHbIX TpoayKkToB [TTTIT»

3.4.1 3apanmue a5 padoThI:
1. Makers! mpuxnagubix nporpamm (II1IT), kak uHCTpyMeHTapuil pemeHus (yHKIIMOHATBHBIX
3amau. OnpeneneHue, Kiaccupukamus, o0muii 0030p, Ha3HAYCHUE W TCHACHIIMN Pa3BUTHUSA. PhI-
HOK IIpOrpaMMHBIX npoaykrtos [III1.

3.4.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:
1. ITaketsr mpuknagaeix nporpamm (I1I1I1), kak wHCTpyMEeHTapuil permeHust (yHKIIMOHATBHBIX
3agad. Omnpenenenue, kiaccupukanus, o0mmii 0630p, Ha3HAUEHUE U TEHACHIIUN pa3BUTHA. PbI-
HOK mporpaMMHbIX npoaykToB ITIIIT.

O0mast XxapaKTepUCTHKA TeXHOJOTHH CO3IaHUA IPOrPAMMHOI0 o0ecnevyeHust

K nporpaMMHO-MHCTpYMEHTaJIbHBIM CPEACTBAM B IEPBYIO OUEPEIb OTHOCSTCS aJrOpUT-
MHYECKUE SA3BIKH U COOTBETCTBYIOIIME MM TPAHCIATOPBI, 3aT€M CHUCTEMBI YIpaBJICHUs Oa3zamu
nanHbIX (CYB/) ¢ A3BIKOBBIMU CpPECTBAMU NMPOTPaMMHUPOBAHUS B UX CpeJle, IEKTPOHHbBIE Ta0-
JIMIBI C COOTBETCTBYIOIMMU CPEJACTBAMH UX HACTPOUKH U T.II.

PaccmoTpuM 3Tamnsl pa3paboTKu MPOrpaMm.

FaxpadeTin .
~ CocTapacaAc
Llocrannera LA TEMATH ICC KO0 (BLIDOp 1
(AIAMTAUMKHA)
FAAMH OMHCAHHE AN TANHN)
0PN
WATDPHTMA
leciupiganue Mpueno-
e Llpoveiwcanan
H L L CIEATON 1L
SREIL YA RENL ¥R N
1A TELM ML H<OLITAHHA ¢ ¢

Puc.7.1 - Dramnsl pa3paboTKu MPOrpaMMHOT0 00ECTICYCHHUS.

Ilepswiii 5man NpeaCcTaBIsIeT CO00W nocmanosKy 3adauu. Ha 5ToM 3Tare pacKpbhIBaeTcs
CYILIHOCTD 33/1a4H, T.e. GOPMYIUPYETCS LIeIb €€ PellIeHuUs; ONpeeseTcsl B3aUMOCBA3b C JPYTU-
MU 3aJjad4aMU; YKa3bIBACTCA MNCPUOINYHOCTH PCIICHHA, YCTAHABJIIMBAIOTCA COCTaB U (1)0pr1
MIPEICTABJICHUS BXOIHOM, IPOMEXYTOYHOW M pe3yIbTaTHON MH(GOPMAITHH.

Oco0oe BHUMaHKE B TIPOIECCE MTOCTAHOBKH 33J]a4M YACISETCS JeTabHOMY OMHCAHHUIO BXOTHOM,
BBIXOJTHOM (pe3ylbTaTHOM) U MEKYTOUHOH MH(GOPMAITHH.

Oco0eHHOCTh peaNM3alfii 3TOTO 3Tana TEXHOJIOTHMYECKOTro Mpollecca 3aKIouyaeTcsl B
TOM, YTO KOHEYHBIA TOJIb30BATENIh pa3pabaThiBa€MON MPOrPaMMbl, XOPOIIO 3HAIOIINN €€ Mpo-
OJIEMHYIO CTOPOHY, OOBIYHO XYyX€ MPEACTABISAET CIeUU(PHKY U BOSMOXKHOCTH UCIOIB30BaHUS
OBM mis pemienust 3anadu. B cBoro odepess, mpeaMeTHas 00J1acTh MoJIb30BaTens (0COOEHHO ee
OTACJIBbHBIC HIOAHCHI, CHOCO6HI>I€ OKa3aThb BJIUAHHWC Ha PCHICHUC 3a1[atm) 3a49aCTyr0 HC3HAKOMa
pa3paboT4YMKy MPOrpaMMBbl, XOTS OH 3HAE€T BO3MOKHOCTH U OTpaHUuYEHUs Ha mpuMeHeHnne DBM.
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NMeHHO 3TH IPOTUBOPEUHS SIBISIFOTCS OCHOBHOW MPUYMHOW BO3HHKHOBEHHSI OIMIMOOK MpH pea-
JU3alUU JTaHHOTO 3Tara TEXHOJIOIMYECKOro Ipoliecca pa3paboTKU MporpamM, KOTOpPbIE 3aTeM
HEN30€KHO OTPAKAIOTCS M Ha TTOCIeAyomuX dranax. OTCo1a BCS BAXKHOCTh M OTBETCTBEHHOCTh
3TOrO 3Tamna, TPeOyIOIIEero OCyIIeCTBIEHUS! KOPPEKTHON U MOJTHON MOCTAaHOBKH 3aJ]auu, a TaKkKe
HEO0OXOUMMOCTH OJHO3HAYHOTO €€ TOHMMAHUS KaK pa3padO0TIMKOM IMPOTPaMMBI, TaK U €€ MOJIb-
30BaTEJIEM.

Bmopoti sman B TEXHOJIOTUU pa3pabOTKU MPOTPaAMM - MameMamuiecKkoe onucanue 3a-
Ooauu ¥ BbIOOp MeTona ee pemieHus. Hamuuue 3Toro stama oOyclOBIMBAETCA PSIOM MPUYMH,
OJIHAa U3 KOTOPBIX BBHITEKAET M3 CBOMCTBA HEOJHO3HAUYHOCTU €CTECTBEHHOTO SI3bIKa, HA KOTOPOM
OINMCHIBAETCSl TIOCTAHOBKA 33/ayd. B CBsSI3W ¢ 3TUM Ha HEM BBINOJHSAETCS (OpMaIN30BaHHOE
OMHCAaHUE 33J]a4d, T.C. YCTAHABIUBAIOTCA U (OPMYIUPYIOTCS CPEICTBAMHU SI3bIKA MaTEMaTHKH
JIOTUKO-MaTeMaTH4YeCKHe 3aBUCUMOCTH MEXAY UCXOJHBIMHU U Pe3yJIbTaTHBIMU JaHHBIMU. MaTe-
MaTHUYECKOe OMHUCAHHE 3aJadud O0eCleunBaeT €€ OJHO3HAUYHOE MOHMMAHHWE I0JIh30BATENeM U
Ppa3paboOTYNKOM MPOTPAMMBI.

CnoXHOCTh M OTBETCTBEHHOCTh 3Talla MaTEMAaTHYECKOTO OMHCAHMs 3a7add U BBIOOpA
(pa3paboTKH) COOTBETCTBYIOIIETO METO/IA €€ PEIICHUST YacTO TPEOYIOT MPUBJICUCHUS KBaTu(DU-
[IUPOBAHHBIX CIIEIMATNCTOB O0JACTU MPUKIATHOW MAaTeMaTHUKH, OONAJAIONINX 3HAHUEM TaKHX
JTUCIUIUINH, KaK MCCleOBaHUE OMepanuii, MaTeMaTUuyecKasi CTaTUCTHKA, BBIYUCIUTEIbHAS Ma-
TEMaTuKa M T.II.

Tpemuti sman TEXHOJOTMYECKOrO MpoIecca MOATOTOBKM pemieHust 3anad OBM mpen-
CTaBIsIET cOOOM ancopummusayuro ee peumeHus, T.e. pa3padoTKy OPUTHHAIBLHOIO WM aJ1arTa-
1110 (YTOUYHEHUE U KOPPEKTUPOBKY) YK€ U3BECTHOTO AJITOPUTMA.

AnropurMu3anysl - 3To CJI0KHBIM TBOpUECKHI nporecc. B 0ocHOBY npolecca anropuTMu-
3allid TOJIOXKEHO (YHIaMEHTaIbHOE MOHATHE MAaTeMaTHUKU U MPOTPaMMHUPOBAHUS - AJTOPUTM.
AJNTOPUTM - 3TO KOHEYHBIH HAOOp MpPaBHII, OJJHO3HAYHO PACKPHIBAIOIINX COACPIKAHUE U TOCIe-
JIOBATEIbHOCTD BBIMIOJHEHUS ONEepalii sl CHCTEMaTHYECKOI0 PELISHUs OMpeeIeHHOro Kiac-
ca 3aJ1a4 32 KOHEYHOE YKCJIIO 11aroB.

JIro0oit anroput™ o06JaTaeT CASAYIONIMMHU BaXHBIMH CBOWCTBaMU: JleTepMUHHPOBAHHO-
CTbI0, MACCOBOCTBIO, PE3YJIbTATHOCTBIO U IUCKPETHOCTHIO.

Jlemepmunupogannocms anroputMma (ONpPENEICHHOCTb, OJHO3HAYHOCTb) - CBOMCTBO,
OTIpEeICIISIONIee OJJHO3HAYHOCTh Pe3ysibTaTa paboThl ATOPUTMA TIPH OJJHUX M TEX K€ MCXOIHBIX
JaHHBIX. DTO O3HAYaeT, 4TO Ha0Op yKa3aHUIl aNropuTMa JOKEH ObITh OJHO3HAUYHO U TOYHO
MOHSIT TFOOBIM UCTIOTHUTEIIEM.

Maccoséocmsb anropuTMma - CBOWCTBO, ONpPENENsIoniee MPUToJHOCTh UCIIOIb30BAHUS all-
rOpUTMA JJIsl PEIICHUS] MHOXKECTBAa 3aJlay JaHHOro kiacca. OHO MpeArnojaraer BO3MOXHOCTb
BapbUPOBaHUS UCXOJHBIMU JTaHHBIMH B OTpeZeNieHHBIX mnpezenax. CBOWCTBO MacCOBOCTH alro-
pUTMa SBJISIETCS ONpPENENSIONMM (PaKTOPOM, OOECHEUMBAIOLIMM SKOHOMHUYECKYIO 3((eKTHB-
HOCTb pelleHus 3a1a4d Ha OBM, Tak kak A 3a/1a4, pelieHne KOTOPhIX OCYIIECTBISETCS OJIUH
pas, 1enecoo0pa3HoCTh UCTONB30BaHuss JDBM, kak mpaBuio, HUKTYETCS BHEOKOHOMUYECKUMH
KaTeropusiMu.

Pe3ynvmamuocms aroputMa - CBOWCTBO, O3HAUAIOIIEE, YTO JJIS THOOBIX JOMYCTHUMBIX
MCXOJHBIX JAHHBIX OH JIOJDKEH uepe3 KOHEUHOE YHUCIIO MIaroB (WM UTepaluii) 3aBepLIuTh pado-
Ty.

Juckpemnocms anzopumma - CBOMCTBO, O3HAYAIOIIEEe BOZMOXKHOCTh pa30HeHUsl OIpe-
JIEJICHHOTO aJITOPUTMHYECKOTO MPOIECcca Ha OT/IEIbHbIE 3JIEMEHTAPHBIC IEHCTBUS.

Takum o0Opa3om, alropuT™ JaeT BO3MOKHOCTh YUCTO MEXaHMUYECKU pelaTh JiroOyio 3a-
Jlayy U3 HEKOTOPOTo KJIacca OJHOTHUITHBIX 3a/a4.

Cocmaenenue (adanmayusn) npozpamm (KOAUPOBAHUE) SBIISICTCS 3aBEPINAOIIAM dTa-
MIOM TEXHOJIOTUYECKOTO TpoIecca pa3paboTKH MPOTrpaMMHBIX cpeacTB. OH mpeaiecTByeT Havya-
JIy HETIOCPEICTBEHHO MAIIMHHON peain3aliy alroputMa pemeHus 3aaaqn. [porecec koaupona-
HUS 3aKJI0YAETCsl B MEPEBOJIE OMHMCAHUS aIrOpUTMa Ha OJIMH M3 AOCTYMHBIX st OBM s3b1k0oB
nporpaMmupoBanus. B npoiiecce coctaBiieHus mporpamMmmsbl 1jisi OBM KOHKpETU3UPYIOTCS THIT U
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CTPYKTYypa UCIOJIb3yeMbIX TaHHBIX, a TIOCIEI0BATEIILHOCTh ACUCTBUM, PEATU3YIONINX aTOPHTM,
OTpakaeTcs MOCPEACTBOM KOHKPETHOTO fA3bIKa IPOrPaMMUPOBAHHS.

Oman mecmuposanus u omnadku. O6a >TH nporecca GyHKIMOHAIBHO CBA3aHBI MEXKIY
co00i1, XOTs UX LIETT HECKOJBKO OTIMYAIOTCS JPYT OT JIpyra.

Tecmuposanue mpeacTaBiseT co00l COBOKYMHOCTh JCHCTBHM, Ha3HAUYECHHBIX IS Jie-
MOHCTpAIMH MPABIWIBHOCTH PabOTHI MPOTrpaMMbl B 33JJaHHBIX TUaNa3oHaX U3MEHEHHs BHELTHUX
YCIIOBUHM M PEKUMOB IKCILTyaTaliuu nmporpamMmmbl. Llens TecTupoBaHus 3aKIT0YaeTCsl B IEMOHCT-
panuu OTCyTCTBUS (MIIH BBISIBJICHUH ) OIMIMOOK B pa3pa0OTaHHBIX ITporpaMMax Ha 3apaHee MOATro-
TOBJICHHOM Ha0Ope KOHTPOJIbHBIX IPUMEPOB.

[Iponeccy TecTUpOBaHUSI COMYTCTBYET MOHATHE "OTiaaka", KOTOPOE MOAPa3yMEBAET CO-
BOKYITHOCTh JICHCTBHIA, HAIIPABJICHHBIX HA yCTpaHEHHE OMIMOOK B MpPOrpaMMax, HAuWHas C MO-
MEHTa OOHapyXeHHUs (PaKTOB OMMOOYHOW padOTHI MPOTPaMMBI U 3aBepIias yCTPAaHCHUEM TPH-
YUH X BO3HUKHOBEHUSI.

[To cBoemy xapakTtepy (IpHYMHE BOSHHUKHOBEHHMS) OIMIMOKH B MPOTpaMMax ACNATCS Ha
CUHTAKCUYECKUE U TIOTUYECKHE.

CuHrakcuyeckue OmMOKH B MpOrpaMMe MPEACTaBIsAIOT COOOW HEKOPPEKTHYIO 3aMUCh
OTJICTBHBIX S3BIKOBBIX KOHCTPYKIIUIN C TOUKH 3PSHUS MPABUJ X MPEACTABICHUS IJI1 BRIOPAHHO-
'O SI3bIKa MIPOTpaMMHUPOBaHUS. (OMTNOKH BBISBIISIFOTCS aBTOMATHYECKH )

Jlanee mpoBepsieTcst Toruka paboThl MPOrpaMMbl HA UCXOJHBIX JaHHBIX. [Ipyu 3TOM BO3-
MO>KHBI CJIEAYIOUINE OCHOBHBIE ()OPMBI MPOSIBICHUS TOTUYECKUX OIIHNOOK:

. B KaKOW-TO MOMEHT MporpamMma HE MOXET MPOJoJKaTh paboTy (BO3HHKAET IMPO-
rpaMMHOE IpepbhIBaHUE, OOBIYHO COMPOBOXKAIOLIEECS] YKa3aHUEM MECTa B MPOrpaMMme, Iie OHO
IIPOU30LLIO);

. nmporpaMmMa paboTaeTr, HO He BBIJAET BCEX 3alUIaHUPOBAHHBIX PE3YJIbTATOB U HE BbI-
XOJIUT HAa OCTAaHOB (MPOUCXOIUT €€ "3aluKinBanue");

. IporpaMMa BbIIaeT pe3yJbTaThl U 3aBEpIIAET CBOI PadOTy, HO OHM MOJIHOCTHIO
WJIH YaCTHYHO HE COBMAIAIOT C KOHTPOJIBHBIMHU.

[Tocne BBISBICHHS JOTMYECKUX OMIMOOK M YCTpaHEHHUs NMPUYUH MX BO3HUKHOBEHHS B
POrpaMMy BHOCSTCSI COOTBETCTBYIOIIME UCTIPABIICHUS U OTJIAIKA MTPOIOIIKACTCS.

[TporpaMmma cumTaercsi OTIAXKEHHOM, €cau OHa 0e30LMIMO0YHO BBHIMOJIHSAETCS Ha J0CTa-
TOYHO TPEJCTABUTEIILHOM HAOOpe TECTOBBIX JaHHBIX, OOSCIICUNBAIONINX IPOBEPKY BCEX €€ yda-
CTKOB (BETBEH).

[Ipouecc TecTpoBaHUS U OTJIAKA MIPOTPaMM MMEET UTEPAIIMOHHBIN XapaKTep W CUHTA-
eTcsl OJIHUM U3 Hauboliee TPYJOEMKHUX ATaloB Mpoliecca pa3padbotku mporpamm. [lo omnenkam
CHELHAINCTOB, OH MOXeET cocTaBysATh OT 30 10 50% B oOmiel cTpyKType 3aTpaT BpeMEHU Ha
pa3paboTKy MPOEKTOB U 3aBHCHUT OT 00beMa M JIOTHYECKOHN CIOKHOCTH pa3padaThiBacéMbl MPO-
TPaMMHBIX KOMITIJIEKCOB.

Jls cokpailieHus: 3aTpaT Ha MPOBEJIEHUE TECTUPOBAHMS M OTJIAJKU B HACTOSILEE BpeMs
HIMPOKO MPUMEHSIOTCS CIIeUaIbHbIe IPOrPaMMHBIC CPECTBA TECTUPOBAaHUS (HAIpUMep, TeHe-
paToOphl TECTOBBIX JAaHHBIX) M MPUEMBI OTIAAKU (HApUMEpP, METOJ TPACCUPOBKHU MPOTPAMM, T10-
3BOJISIFOIIUI BBISBIISITH, BCE JIM BETBU MPOTPaMMBbI OBUTH 3aJI€HICTBOBAHBI TIPH PEIICHUH 3a7a49H C
3aJIaHHBIMUA Ha0OpaMH UCXOAHBIX JaHHBIX ).

[Tocrne 3aBepiieHus mporecca TECTUPOBAHUS U OTJIAJKU MPOTPaAMMHBIE CPEACTBA BMECTE
C COIIPOBOAMUTENBHOM TOKYMEHTAIEN nepeaatoTcsl MOIb30BaTelNI0 01 IKCHIYAmayuu.

OcHOBHOE Ha3HAYEHUE COMPOBOIUTEIBHON JOKYMEHTAIMH - O0ECIIEUUTh MOJIb30BaTENs
HEO0OXOIUMBIMUA MHCTPYKTUBHBIMU MaTepuajaMu Mo padboTe ¢ mporpaMMHbIMU cpeacTBamu. Co-
CTaB COMPOBOJIUTEIILHON JOKYMEHTAIIMH OOBIYHO OTOBAapPHBACTCS 3aKAa3UMKOM (ITIOJIb30BATEIIEM)
U pa3pabOTYMKOM Ha 3Tare MOJAr0TOBKHM TEXHUUYECKOTO 3aJjaHus Ha mporpaMMmHoe cpenctBo. Kak
MPABUIIO, 3TO OKYMEHTHI, PETJIAMEHTUPYIONHE paboTy MOJIB30BATENS B MPOIECCe IKCILTyaTa-
MU [IPOTPAMMBbI, a TakXKe cojepkaliue WH(OpMaluio 0 mporpaMme, HeoOXOIMMYIO B cllydae
BO3HUKHOBEHUS TOTPEOHOCTH BHECCHUS U3MEHEHUI U JIOMOJIHEHUH B HEe.
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[Ipu nepenave moyb30BaTENIO pa3padOTaHHBIX MPUKIATHBIX POTPAMMHBIX CPEACTB CO3-
JaeTcs crenraibHas KOMUCCHS, BKJIIOYAOIIas B CBOM COCTaB MpeCTaBUTeNel pa3pabOTYNKOB U
3aKa34uuKoB (TmoJsib3oBaTeneit). Komuccuss B COOTBETCTBUU € 3apaHee COCTaBJICHHBIM U YTBEP-
KJCHHBIM 00E€MMU CTOPOHAMU IUIAHOM MPOBOJUT pabOTHI HO npUemKe-nepedaie npozpammHbIX
cpeocme M CONPOBOIUTENBHON JOKyMeHTalu. [1o 3aBepiieHnu paboThl KOMUCCHH OGOPMIISET-
Csl aKT IPUEMKH-TIEpEeIayn.

B mporiecce BHepeHHsI U SKCILTyaTalliy MPUKIAIHBIX TPOTPAMMHBIX CPEJICTB MOTYT BBI-
ABIIATHCS PA3IMYHOTO pojia OIMOKHU, HEe OOHApyKEHHbIE Pa3pabOTUYUKOM MpPHU TECTUPOBAHUU U
OTJaJKe MPOrpaMMHBIX cpelncTB. [loaTOMy mpH peanu3anuu JOCTATOYHO CIIOKHBIX U OTBETCT-
BEHHBIX MMPOTPAMMHBIX KOMILUIEKCOB 10 COTJIAaCOBAaHUIO MOJb30BaTelNs (3aKa3uuka) ¢ pa3zpalboT-
YUKOM Man IKCHAyamayuu TPOTrpaMMHBIX CPEJICTB MOXKET OBbITh pa3OMT Ha JBa IOJAdTarna:
IKCnEpUMEHmMAaabHAA (ORbIMHAA) Y RPOMBIUIEHHAA IKCHIYAMAUU.

CMBICT SKCTIEPUMEHTAIBHON SKCIUTYaTalluy 3aKII04aeTCsl BO BHEAPEHUH pa3padoTaHHBIX
MPOTPaMMHBIX CPEJCTB Ha OOBEKTE 3aKa3dyMKa C IEJIbI0 MPOBEPKH MX pabOTOCIOCOOHOCTH U
yno0cTBa pabOThI MOJIb30BATENEH MPU PELICHUH peajbHBIX 33/1a4d B TEUEHHE JIOCTaTOYHO JUIU-
TETHLHOTO Mepruojia BpeMeHn (00bIYHO He MeHee roja) ToJbKo Tociie 3aBepIIeHUs ePHoIa dKC-
MEPUMEHTAIBHON IKCIUTyaTalliy M YCTPAHEHUsS BBISBICHHBIX MPU ITOM OIIMOOK M y4eTa 3ame-
YaHHI MpOrpaMMHOE CPEJCTBO MEPEIaeTCs B MPOMBIIUICHHYIO SKCILUTYaTalHIo.

J1is IOBBINIEHUST Ka4ecTBa paboT, ONMEPATHBHOCTH UCIIPABIICHUS OMIUOOK, BEISBISICMBIX B
MpOLECCe IKCIUTyaTallii MPOTPAaMMHBIX CPEJICTB, TAKXKE BBIMOJIHEHHS PAa3IMYHOrO pOJa MOJAM-
¢duKanmii, B KOTOPbIX MOXET BO3HUKHYTh HEOOXOIUMOCTh B XOJI€ IKCIUTyaTalluu, pa3paboTuuk
MOJKET IO JJOTOBOPEHHOCTH C MOJIb30BATENIEM OCYIIECTBISATh UX COMPOBOXKICHHE.

OmnucanHas cxema TeXHOJIOTHYECKOT0 MpoLecca pa3padoTKU MPUKIaIHBIX IPOrPAMMHBIX
CpPEACTB OTpakaeT MX '">KU3HEHHBIN LUKI", T.€. BDEMEHHOW MHTEpPBaJ C MOMEHTA 3apOXKICHUS
IPOTpaMMBbl O MOMEHTA IOJIHOTO 0TKa3a OT €€ SKCITyaTallHuu.

3.4.3 Pe3yibTaThl M BBIBOABI: B PE3YJIBTATE POBEACHHOIO 3aHATUS CTYEHTHI:
- ocowym moHsTUsA o [III1, xak mHCTpyMeHTapuu pemeHus GyHKIMOHAIBHBIX 3a1a4. Onpee-
JeHue, Kiaccuukanus, oonmii 0630p, Ha3HAUYCHUE U TCHICHITUH Pa3BUTHU.
- MpuoOpeNn yMEHUsl U HaBBIKU OMpeJeNieHus, Kiaccuukanum, Ha3HauYeHNe U TeHACHLIUU pa3-
Butus TTIII.

3.5 IlpakTtuyeckoe 3ansaTue Ne 5 (2 yaca).

Tema: «IIII1 o6mero HazHaueHus (YHUBEpCAIbHbIE), UCIIONb3yeMbIe B MPOdeccHoHab-
HOU JEeATEILHOCTH.

1. IIITIT o6mero HazHaueHus: kak uHCTpyMeHTapuil T koHeunsix monb3oBateneil. Co-
cTaB, 001mMii 0030p (TEKCTOBBIE PENAKTOPHI, TEKCTOBBIE U IpadUUECKUE MPOIECCOPHI; AIEKTPOH-
HBIC TAOJUIIBI, cUCTEeMBI yripaBieHus 6a3amu qanHbX (CYB/); nHTErprpOBaHHbIE TAKETHI.

2. UcnonwsizoBanue I1I1I1 obmero HazHadeHus1 (yHUBEPCAIbHBIE) B 300TEXHUMY

3.5.1 3aganue nist padoThI:

[II1IT obmero Ha3HaueHHs (YHUBEPCAIbHBIC), HCTIOIb3yeMbIe B MPOGECCUOHATBHON Jesi-
TEJILHOCTH.

1. TIITIT o6mero HazHaueHusi kak nHcTpyMmeHTapuii U'T koHeunsix momnw3oBareneit. Co-
CTaB, 00T 0030p (TEKCTOBBIE PEIAKTOPHI, TEKCTOBBIE M TpadUUecKe MPOLECCOPhI; IEKTPOH-
HbIC TaOJIUIIBI; CUCTEMBI yrpaBieHus 6azamu gaHHbIX (CYB/]); nHTerprpoBaHHbIC TAKETHI.

2. Ucnonb3oBanue [1I1IT obrmiero Ha3HaueHus (YHUBEPCATBLHBIC) B 300TEXHUU.

3.6 IlpakTtuyeckoe 3ansitue Ne 6 (2 yaca).

Tema: «MaTerpupoBannbie naketbl. Mcnonp3oBanue [IIII1 obmero HazHaueHus (yHU-
BEpCAIbHBIC) B 300TEXHUN»
3.6.1 3aganme 19 padboThI:
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1. MaTerpupoBannbie nmakersl. Micnons3oBanue I obmero HazHadeHus (yHUBEPCATb-
HBIC) B 300TEXHUHU.

3.5-6.2 KpaTkoe onucaHue poBOAMMOIo 3aHATHUSA:

[IIIT oGmmero Ha3HayeHus (YHUBEpCAIbHBIE), UCIIONb3yEMbIE B IPOPECCUOHATIHLHOM Jes-
TEIbHOCTH.

1. IIITIT o6mero HazHaueHus: kak uHCTpyMeHTapuil T koHeunsix monb3oBateneil. Co-
cTaB, 00mMii 0030p (TEKCTOBBIE PENAKTOPHI, TEKCTOBBIE U IpadUIECKUE MPOIECCOPHI; AIEKTPOH-
HbIE TaOJIUIBL, CUCTEMBI yripaBiieHus 0azamu nqaHHbIX (CYB/l); nHTerpupoBaHHbIC MTAKETHI.

2. Ucnonws3zoBanue I1I1I1 obmero HaznaueHus (yHUBEpCAIbHBIE) B 300TEXHUH.

OcHOBHbIe KOMINIOHEHTbI UHPOPMALLMOHHOW TEXHOJIOTY aBTOMaTU3anuu opuca

baza dannvix. B aBTOMaTu3upoBanHoM oduce 0aza JaHHBIX KOHIIGHTPUPYET B cebe
JAaHHBIE O MPOM3BOJCTBEHHOW CHCTEeME (QUPMBI TaK e, KaK B TEXHOJOTMH 00paboTKu
JaHHBIX Ha oNepalnuoHHOM ypoBHe. MHpopmanus B 0a3y JaHHBIX MOXET Tak)Ke MOCTyNaTh
U3 BHEIIHETO OKpYXeHUs GupMbl. CrieHaTuCThl JOJIKHBI BIIaJIETh OCHOBHBIMU TE€XHOJIOTHU-
YeCKUMH OIepanusamMu mo pabore B cpeae 6a3 JaHHBIX.

Texcmoegulii npoyeccop. ITO BUA MPUKIIATHOTO MPOIPAMMHOI0 00ecIiedeHus, peIHa3Ha-
YEHHBIN JJIs CO3AaHus U 00pabOTKH TEKCTOBBIX JOKYMEHTOB. OH MO3BOJIAET A00ABIATh WM yAa-
JSATH CIIOBA, MEpeMeIlaTh NMPEIOKEHHS U a03allbl, yCTaHABIMBATh (opMaT, MaHUITYIUPOBATH
3JIEeMEHTaMH TeKCTa U pekuMaMu U T.1. Korjna JokyMeHT roToB, paOOTHUK MEPEMHUCHIBAET €TO BO
BHEITHIOIO MTaMsATh, & 3aTE€M pacleyaThiBaeT U MPH HEOOXOAMMOCTH TEPEacT M0 KOMIBIOTEPHON
cetu. Takum oOpa3oM, B pacnopsoKEeHUH MeHekepa uMmeeTcst 3Q(PEeKTUBHBIA BUA MHUChbMEHHON
KOMMYHHKAIMH. PerynspHoe noigydeHrne noAroTOBICHHBIX ¢ TTOMOIIBI0 TEKCTOBOTO MPOIECCOpa
MUCEM U JOKJIAJI0B JaeT BO3MOKHOCTh MEHEKEePY MOCTOSHHO OLIEHUBATH CUTYAIHIO Ha (hupMme.

Onexmponnas noyma. DNEKTPOHHAsI TOYTA, OCHOBBIBAsCh HAa CETEBOM HCIIOJIb30BAaHUU
KOMIIBIOTEPOB, JAa€T BO3MOKHOCTH IOJIH30BATENIO M10JIy4aTh, XPaHUTh U OTHPABISATH COOOIIEHUS
CBOMM IapTHEPaM I10 CETH. 37eCh UMEET MECTO TOJIbKO OJHOHANpaBieHHas CBsA3b. s obecrme-
YEHHs] JBYXCTOPOHHEW CBS3M MPUIETCS MHOTOKPATHO MOCBUIATh U MPUHUMATh COOOIICHMS IO
3JIEKTPOHHOM MOYTE MM BOCHOIB30BATHCS APYTMM CIIOCOOOM KOMMYHHKALIH.

Uro6bl mocbuiaeMoe cOoOOIIEHHE CTalo JIOCTYIMHO BCEM IOJIb30BaTENIIM 3JIEKTPOHHOM
MOYTHI, €70 CJIEIYEeT TTOMECTUTh Ha KOMIBIOTEPHYIO AOCKY OOBSBICHUM, IPU KEITAHUU MOXK-
HO yKa3aTb, 4TO 3TO YacTHas KOppecHoHJeHIHA. MOXXHO TaKkKe MOclaTh OTIPaBIIEHUE C YBe-
JIOMJICHHEM O €TO0 MOJIyYeHUHU aJJPecaToOM.

Korna ¢upma pemraer BHEAPUTH y ce0sl AIEKTPOHHYIO MOYTY, Y HEE UMEIOTCS JIBE BO3-
MOXHOCTH. IlepBasi — KynuTh cOOCTBEHHOE TEXHMUYECKOE M MPOTPaMMHOE 00ECIIEYeHHUE U CO3-
JaTh COOCTBEHHYIO JIOKAJBHYIO CEThb KOMIBIOTEPOB, PEAU3YIOIIYIO0 (YHKIUIO 3JIEKTPOHHOU
o4uThl. BTOpas BO3MOKHOCTB CBsI3aHA C IOKYIIKOW YCIIYI'M UCIIOJIB30BAHUS JIEKTPOHHOM IIOYTHI,
KOTOpasi IPEJOCTaBISETCS CHEUAIN3UPOBAaHHBIMU OPraHU3alUsSIMU CBSI3U 3a MEPUOAUYECKU
BHOCHMYIO IUIATY.

Ayouonouma. D10 mouTa I Mepenadyn cooOmeHuit romocom. OHa HAlTOMUHAET DJICK-
TPOHHYIO IOYTY, 32 UCKIIOYEHHUEM TOTO, YTO BMECTO HabOpa COOOIIEHHs Ha KJIaBUATYpe KOM-
nploTepa BhI Nepenaere ero uepe3 tenedoH. Taxke mo TenedoHy Bbl MOTy4yaeTe MpHUCIaHHBIE
coobmienus. Cucrema BKIIIOYAET B ce0s CIelUalbHOE YCTPOHCTBO JUIsl TpeoOpa3oBaHuUs ayIuo-
CUTHAJIOB B MIUGPOBOM KO M 0OPATHO, a TaKKEe KOMIBIOTED I XPaHCHUS ayIMOCOOOIIEHNUN B
G poBoii hopme. AyanonouTa TaKKe peaanu3yeTcs B CETH.

[Toura g mepepaun ayanoCOOOIIEHUH MOXKET YCHEIIHO MCIOIb30BaThCS IS TPYIIIO-
BOTO pereHus mpodieM. J{Jst 3Toro nochuIalonIfi coo0IeHne TOMKEH JOMOTHUTEIBHO yKa3aTh
CITMCOK JIMI], KOTOPBIM JIaHHOE COOOIIeHHEe npeaHa3HadyeHo. CucreMa OyaeT nepruoIundecKu 00-
3BaHUBATh BCEX YKA3aHHBIX COTPYIHHUKOB ISl TEpeladd UM COOOIICHHMS.
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['maBHBIM TIPEUMYIIECTBOM ayIUOIOUTHI 110 CPABHEHHIO C AJIECKTPOHHOU SBISETCS TO,
YTO OHA MPOIlle — IPHU €€ UCIOIb30BaHNHN HE HY>KHO BBOJUTH JAHHBIE C KIIABUATYPHI.

Tabnauunvii npoyeccop. OYHKIUN COBPEMEHHBIX MPOIPAMMHBIX CpeJl TaOJIUYHBIX TPO-
[[ECCOPOB TO3BOJIAIOT BBIMOJIHATH MHOTOYMCICHHBIE ONEpalMy Haja JaHHBIMU, MPEACTABIICH-
HbIMU B TaOnuuHOU (popme. OObenuHsS 3TH ONepalyy 1Mo OOIMM IpPU3HAKAM, MOXKHO BBIIE-
JUTH HanboJiee MHOTOYUCIIEHHBIE U TPUMEHSIEMbIE TPYIIBI TEXHOJOTHYECKUX OTepanii:

- BBOJ| JaHHBIX KaK C KJIaBUATYpPHI, TaK U U3 0a3 TaHHBIX;

- o0paboTka naHHBIX (COPTHUPOBKA, aBTOMAaTH4YeCKOe (hOPMHUPOBAHHUE HUTOTOB, KO-
MUPOBAHHUE U MEPEHOC JAaHHBIX, pa3JIUYHBIC TPYIIIBI OTIEpAIlUii TT0 BRIYUCIICHHUSIM, arpe-
TUPOBAHUE TAHHBIX U T.1.);

- BBIBOJl MH(OpMAIIUHU B TIEYATHOM BHJIC, B BUAC UMIOPTUPYEMBIX (PailjioB B npy-
THe CUCTEMBI, HEOCPEJICTBEHHO B 0a3y JaHHBIX;

- KauyecTBEHHOE 0(OpMIICHHE TaOIUYHBIX (POPM MpeCTaBICHUS TaHHBIX;

- MHOTOIIJIAHOBOE M KaueCcTBEHHOE 0(OpMJIEHHE TaHHBIX B BUJIE JUarpamMm U rpa-
(puKoB;

- MPOBEJICHUE UHKEHEPHBIX, ((MHAHCOBBIX, CTATUCTUYECKUX PACUETOB;
MMPOBEACHNE MAaTEeMAaTUIYECKOTO MOJICITUPOBAHUS U APYTHUE ONEPAIHH.

Onexmponuvlil kKarenoaps. OH MPEOOCTABISAECT BO3MOKHOCTh MCHOJIL30BaTh CE-
TEBOW BapHaHT KOMITBIOTEPA JUUISI XPAHCHUSI 1 MAaHUMIYJIUPOBAHUSI pabOYUM pacIriucaHu-
€M YIpaBJICHIICB U APYTUX PAOOTHUKOB OpraHU3aliiu. MeHemkep (MM ero CeKpeTaph)
yCTaHaBIMBACT JIaTy U BPEMsI BCTPEUH WU JPYTOTO MEPOIPHUSITHUS, MPOCMATPUBAET MO-
JIy4dUBIIIEECs paclUCaHUe, BHOCUT U3MEHEHUS MPHU MTOMOIIM KJIaBUATypbl. TexHuueckoe
U OporpaMMHOE OOecleYeHHE dJIEKTPOHHOTO KaJeHIApsl MOJHOCTHIO COOTBETCTBYET
aHAJOTUYHBIM KOMITOHEHTaM »BJIEKTPOHHOU mouThl. [IporpamMmmHoe obOecrieueHue Ka-
JICHJapsl 4acTo SIBJISICTCS COCTABHOM YAaCTBIO MPOTPAaMMHOTO OOECIIE€UYEHUs IJISKTPOH-
HOM MOYTHI.

CucremMa JOMOJTHUTEIBHO JTA€T BO3MOYKHOCTH MOJIYYUTh JOCTYIl TaKXKe M K Ka-
JICHApsSM JIpyTuxX MeHemkepoB. OHa MOXKET aBTOMAaTHYECKH COIJIacoBaTh BpeMs
BCTPEUYH C UX COOCTBEHHBIMU PACTIUCAHUSIMHU.

Hcmonp3oBanue 3J€KTPOHHOTO KaJIeHIAAps OKa3bIBaeTCsi 0COOeHHO 3PP exTuB-
HBIM JUJISI MEHEJ[PKEPOB BBICIIIUX YPOBHEH yIipaBieHUs, paboune JHU KOTOPBIX pacmiuca-
HbI HAJOJITO BIEPE.

Komnvromepnvie xongepenyuu u menexongpepenyuu. Komnvromephnoie Komge-
peHyuy UCTIONb3YIOT KOMITBIOTEPHBIE CETH ISl oOMeHa nHpopMalueil Mex1y y4acTHU-
KaMy TPYMIIbI, PelIaroleil onpeaelieHHy0 nmpobnemy. Kpyr muil, UMEomux I0CTyd K
9TOW TEXHOJIOTHUH, OTrpaHWYeH. Koln4ecTBO y4aCTHUKOB KOMIBIOTEPHOU KOH(EpeH-
IIUM MOET OBITh BO MHOTO pa3 OOJIbIlIe, YeM ayaHO0- U BUIACOKOH(ESPEHITHIA.

Tenexongepenyus BKIIIOUAET B ceOsl TpU THUNA KOH(MEPEHIIUN: ayJInO, BHUICO H
KOMIBIOTEPHYIO.

Buoeomexcm. OH OCHOBaH Ha HCHOJb30BAaHUM KOMIIbIOTEpaA AJs MOIYYEHUS
OTOOpaXeHUsI TEKCTOBBIX M TpadUUECKUX MAHHBIX Ha JKpaHe MoHHUTOpa. Jlns mmi,
MNPUHUMAIONIUX PEIIeHHEe, UMEIOTCA TPU BO3MOXXHOCTHM IIOJIydeHHUs HMHOOpMaluU B
dbopme BUIEOTEKCTA:

- co3/1aTh (pailiabl BUAECOTEKCTAa HA CBOMX COOCTBEHHBIX KOMIBIOTEPAX;

- 3aKJIIOYUTH JOTOBOP CO CIEIHUATU3UPOBAHHON KOMITAaHHEW Ha TMOJIy4eHUE J10C-
Tyma K pa3paboTaHHBIM €r0 (daiiaM BHUICOTEKCTa. Takue dairbl, CriequaibHO MPeI-
Ha3HAYCHHBIC IJIsI TPOJAXH, MOTYT XpPaHUTHCS Ha CEpBepax KOMITAHUH, OCYIISCTB-
JISIIOLIEH MOJI0O0HBIE YCIYyTH, WIN MOCTABISATHCS KIWEHTY Ha MAarHUTHBIX WA ONTHYE-
CKHX JIUCKaX;

- 3aKJIIOYUTH JIOTOBOPHI C JIPYTMMH KOMIIAHUSIMH Ha IMOJy4Y€HHUE JOCTyHa K HUX
(aiimaM BHIEO TEKCTA.
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OOMeH KkarajoramMy M IIeHHHKaMu (Tpalic-TucTamMu) CBOEH MPOAYKIIUH MEXIY
KOMMOAHUSIMU B (oOpMe BHICOTEKCTa IPUOOpPETaeT ceildac BCe OOJBIIYIO ITOITYJsIP-
HOCTb. UTO JXe KacaeTcsi KOMIIaHUH, CISIUATN3UPYIOIINXCS HAa IPOIaXke BUICOTEKCTA,
TO MX YCJIYT'M HauMHAIOT KOHKYPUPOBATh C TAKOU MEYaTHOW MPOAYKIIUEH, KaK ra3eThl
U >KypHajbl. Tak, BO MHOTHUX CTpaHaxX ceiiuac MOXKHO 3aKa3aTh ra3eTy WJIH >KypHal B
dbopme BusieoTeKCTa, HE TOBOPS YK€ O TEKYIIIUX CBOJKAaX 'OUpKeBOH MHGpOpMAITUH.

Xpanenue uzobpascernuti. B mo0oi pupme He0OOXOIUMO JUTUTEIILHOE BpeMs Xpa-
HUTH OOJIBIIIOE KOJIUYECTBO JOKYMEHTOB. [l03TOMy BO3HUMKIIA Ujesl XpaHUTh HE caM JIOKY-
MEHT, a ero 00pa3 (n300pakeHue), MpuueM XpaHUuTh B IUPPOBOH dhopMme.

XpaHeHHEe W300paXEHUU SBISETCS TMEPCIEKTUBHON O(QUCHOW TEXHOJOTHEH M OC-
HOBBIBA€TCS Ha HCIOJb30BAHUU CIEIHAJIBHOIO YCTPOHCTBA — OINTHYECKOTO PACMO3HABATEINS
00pa3oB, MO3BOJISIIOIIETO MPE0OPa30BBIBATh M300PAKEHNUE JOKYMEHTA WiH (uibMa B IUGPOBOH
BUJI Ul TaJIbHEUIIET0 XpaHeHHs BO BHEIIHEH MaMsATH KommbioTepa. CoxpaHeHHOE B TU(PPOBOM
dbopmaTe M300pakeHUE MOXKET OBITH B JIIOOOW MOMEHT BBIBEJCHO B €r0 peajlbHOM BHIE Ha
9KpaH WK npuHTep. s XpaHeHHs W300paKeHUH HCIIONb3YIOTCS ONTHYECKHE AMCKH, 00a-
JAIOLI1e OTPOMHBIMU €MKOCTSIMU.

Ayouorxongpepenyuu. OHI UCTIONB3YIOT ayAUOCBI3b ISl TOANECPKAHUS KOMMYHUKAIUH
MEXly TEPPUTOPUAIBHO yAaJeHHBIMU paOOTHUKAMH WM MoapaszaeneHusmMu Gupmel. Hanbonee
IPOCTBIM TEXHUYECKUM CPEICTBOM pEaTU3alui ayAHOKOH(pepeHIi sBisieTcs TenedoHHas
CBSI3b, OCHAILEHHAsl JOMOJHUTEIBHBIMH YCTPOWCTBAMHU, IAIOUIMMH BO3MOXXHOCTH y4acTHSl B
pasroBope Oosiee yeMm AByM ydacTHHKaM. Co3fmaHue aynMoKoH(epeHIMH He TpeOyeT HaTuuus
KOMIIBIOTEPA, a JIMIIb MPEAroaraeT HCIONb30BaHUE IBYXCTOPOHHEH ayauOCBSI3U MEXIY ee
YYaCTHHUKAMHU.

Hcnons3oBanue aynuokoHpeEpeHIIUd 00JieTyaeT NMPUHATHE PEIICHUH, OHO JACIICBO M
yo0HO. DPPEeKTUBHOCTh ayINOKOH(EPEHIMI MOBBIIIACTCS MPU BHIMOJIHEHUH CIEAYIOIIUX YC-
JIOBUM:

- pabOTHUK, OpPraHU3YIOMUN ayAMOKOH(EPEHIHIO, JOKEH MpeIBapUTENbHO 00ECTIeYUTh
BO3MOKHOCTb Y4acTHs B HEH BCEX 3aMHTEPECOBAHHBIX JIMII;

- KOJIMYECTBO YYaCTHUKOB KOH(EPEHLIUU HE JOJDKHO OBITh CIMIIKOM OOJbIINM (He Ooree
IIECTH ), YTOOBI yIepKaTh AUCKYCCHIO B paMKaxX 00CYXIaeMOU MpoOIeMBbI;

- nporpaMma KOH(EpeHIIUU T0JKHA ObITh COOOIIEHa ee y4acTHUKaM 3a01aroBpeMeHHO,
HaIpuMep, C UCII0JIb30BaHUEM (DAKCUMUIIBHOM CBSI3U;

- nepesa TeM Kak HayaTh TOBOPUTH, KAKABIN YUaCTHHUK JOJIKECH NPEACTABIATHCS;

- JOJKHBI OBITH OPTaHMW30BaHbI 3aMCK KOHPEPEHIINN U €€ XPaHEHUE;

- 3anuch KOH(EPEHIUH JT0JHKHA OBITh pacrieyaTtaHa U OTIIPaBJieHa BCEM €€ YUYACTHHUKAM.

Buoeoxongepenyuu. Onn npeaHazHayeHbl IS TEX K€ LieNied, YTO U ayIHOKOH(epeH-
Ui, HO C MPUMEHEHUEM BHIeoannaparypsl. X npoBeneHue Takxke He TpeOyeT KommbioTepa. B
nporuecce BUICOKOH(GEPEHIINH €€ YYaCTHUKHU, YAAJICHHbBIE APYT OT JIpyra Ha 3HAYUTEIbHOE pac-
CTOSIHUE, MOT'YT BHJIETh Ha TEJIEBU3MOHHOM 3KpaHe ce0s U ApYyrux y4acTHUKOB. OJTHOBpEMEHHO
C TeJIEBU3HOHHBIM H300paKEHUEM MepeaaeTcs 3ByKOBOE COIPOBOKACHHUE.

XoTs BUICOKOH(EPEHIIMH IMO3BOJSIOT COKPATUTh TPAHCIIOPTHBIE M KOMAaHAMPOBOYHBIE
pacxoibl, O0JIBIIUHCTBO (PUPM MPUMEHSET UX HE TOJIBKO MO 3TOM mpuyuHe. DTU GUPMBI BUAST B
HUX BO3MOKHOCTh MPHUBJICYb K PELICHUIO MPOOJEM MAaKCHUMalIbHOE KOJUYECTBO MEHEIKEPOB U
IpYTuX paOOTHHUKOB, TEPPUTOPUAIBHO YAATIEHHBIX OT INIaBHOTO oduca.

Haubonee nomynspHbl Tpu KOHOUTYPALIUU TIOCTPOCHUS BUICOKOH(DEPEHIIUI:

- OJTHOCTOPOHHSIA BUJEO- M ayAHOCBA3b. 3J€Ch BHUJIEO- U ayJUOCHUTHAJIBI MIYT TOJIBKO B
OJTHOM HarpaBJICHUH, HAIIPUMEP OT PYKOBOAMUTEISI TPOEKTA K UCIIOJIHUTEIISIM;

- OJIHOCTOPOHHSISI BHJIEO- U JABYXCTOPOHHSISL ayJIUOCBSA3b. J[ByXCTOPOHHSS ayauOCBS3b
JTaeT BO3MOKHOCTh YYaCTHHUKaM KOH(pEpeHIMHU, MPUHUMAIOIINUM BUJeOoU300paxeHune, oome-
HUBATbCA aynonHpopMaIuei ¢ nepeaonuM BUICOCUTHAIl yYACTHUKOM;
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- JIBYXCTOPOHHSS BUJICO- M ayaUOCBsA3b. B 3Toil Hambonee moporoi KOH(Urypanuu uc-
HOJIb3YETCSl JBYXCTOPOHHSISI BUJI€O- U ay[MOCBS3b MEXKJY BCEMH y4aCTHUKaMU KOH(eEpeH-
IIUU, 0OBIYHO UMEIOIIMMU OJIMH U TOT XK€ CTaTyC.

Dakcumunvhas cesa3b. JTa CBSI3b OCHOBAHA Ha MCIIOJIb30BaHUU (hakc-ammapara,
CIIOCOOHOT0 YUTaTh JOKYMEHT Ha OJHOM KOHIIE KOMMYHHMKAIIMOHHOTO KaHajla U BOC-
MPOU3BOJUTH €0 U300paKEHUE Ha JPYrOM.

dakcUMHIbHAs CBSI3b BHOCUT CBOM BKJAJ B MPHUHSTHE PELICHUHN 3a cUeT OBICT-
poO¥l M JIErKOW pacChUIKM NOKYMEHTOB YYAaCTHHUKAaM TPyNIbl, PEIIAIOMIEN OnpeaeaeH-
HYI0 TpoOJieMy, HE3aBUCUMO OT UX T'eoTrpaduuecKOT0 MOJ0KECHHUS.

3.5-6.3 Pe3yabTaThl M BBIBOJBI: B PE3YJIbTATE IPOBEACHHOIO 3aHATUS CTYJEHTHI:
ocBow noHsiTHe o I1I1IT oOmero Ha3HAYEHUS, HCTIOIB3YyEMbIX B MPOPECCHOHATBHOU JesATEIb-
HOCTH;
npuoOpenu ymeHust u HaBblkH KiaccuduiuponaTs [ o6miero HazHayeHus!, UCHIOIb3yEMbIE B
po(hecCHOHATLHOM IS TEIIEHOCTH;

3.7 IlpakTuyeckoe 3ansitue Ne 7 (2 yaca).

Tema: «IIpobnemuo-opuentupoBannbie [1ITI1.

1. Ilpo6nemuo-opuentuposanusie 111 kak nnctpymentapuit UT aBTomMaTH3anmu aes-
TeabHOCTH npennpusatuil. Knaccudukanus, oomuii 0630p [I1I1 B o61acTu yrpaBiaeHus Mpoun3-
BOJICTBOM, ()MHAHCOBOM M XO3SHCTBEHHOU JEATEIILHOCTH.

2. HUcnonb3oBanue mnpobiaemHo-opueHTupoBaHHbIX [IIIIT B 300TexHMH. CTpyKTypHBIE
YPOBHU YIPAaBIICHUS MPEANPUATHs (OpraHU3alueil): onepaTUBHBIN (ONEepallMOHHBIN), TAKTHYE-
ckuil (QYHKIMOHATIBHBIN), cTpaTeruyeckuii u mHCTpyMeHTapuii T aBromaTmsanmm ero mes-
TEJILHOCTU. ABTOMAaTH3UPOBaHHBIE paboune Mecta (APM)»

3.7.1 3apnanue nJis1 padoThI:

[Tpob6nemuo-opuentupoanusie T1TI1.
1. Ilpo6nemuo-opuentuposanusie [1I1I1 kak nuctpymentapuit UT aBTOMaTH3aMK ACATEIBHO-
ctu npeanpusatuid. Kimaccudukanmsi, oommii 0630p [T B o6macTu ynpaBieHus MpOU3BOJICT-
BOM, (PMHAHCOBOU M XO35IICTBEHHOM JEATEIbHOCTH.
2. Ucnonb3oBanue mpobiaemHo-opueHTHpoBaHHBIX [IIII1 B 300TexHMM. CTPYKTYpHBIE YPOBHU
yIpaBJIeHUS] TPEANpUATHs (OpraHu3anueii): OnepaTUBHBINA (ONEPalMOHHBIN), TaKTHUYECKHM
(pyHKIIMOHATBHBIN), CTpaTeTHYECKUd U MHCTpyMeHTapuid T aBTOMaTu3anum €ro AesiTeabHO-
cTH. ABTOMaTH3UpOBaHHbIe paboune mecta (APM)

3.8 IIpakTuyeckoe 3ansitue Ne 8 (2 yaca).

Tema: «CTpyKTypHbIE YpOBHU YIpaBIEHUS MpeANnpusATHs (OpraHu3aluei): onepaTus-
HBIH (ONEPALMOHHBIN), TAKTUYECKUH ((DYHKIIMOHAIBHBIN), CTpATErHUECKUl 1 UHCTPYMEHTAPHIA
WT aBromMaTH3aIu €ro JACSITeIIbHOCTA. ABTOMaTU3MPOBaHHbIC paboune mecta (APM)»

3.8.1 3apanme 19 padboThI:
1. CtpykTypHBIE YpPOBHH YIpaBJICHUS NPEANPHATHS (OpraHu3alfei): ornepaTUuBHBIN
(omepanMOHHBIN), TaKTUYECKUH ((HYHKIIMOHAIBHBIN), CTpaTerHYecKuii U mHCTpymMeHTapuit UT

ABTOMATH3AINH €T0 JeATeILHOCTH. ABTOMATH3UPOBaHHBIE paboune mecta (APM)

3.7-8.2 KpaTkoe onucanue NpoBOAUMOIO 3aHATHS:
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llesibto MHPOPMALMOHHOM TEXHOJIOTUU YIpaBJEHUsl SIBJSETCS Y/ OBJIE€TBOpPEHUE
MHPOPMALMOHHBIX MOTPEOHOCTEN BCceX 06e3 HCKIYEeHUS COTPYAHUKOB OpraHu3alUu
(bupmbl), UMeIIKX €0 C IPUHATHEM pelieHMU. OHA MOXeT ObITh M0JIe3HA Ha JID6OM
yPOBHe yIpaBJIeHUS.

OTa TEXHOJOTUS OpPUEHTHpOBaHA Ha paboTy, B cpene HHOOPMAIMOHHON CHCTEMBI
VIPaBIICHUS W WCHONB3YEeTCS MPU XYANIEH CTPYKTYPUPOBAHHOCTH DPEIIAeMbIX 3aJay, €CIU UX
CpaBHUBATH C 3aJa4aMH, PEIIaeMbIMU C TIOMOIILI0 MH()OPMAITMOHHON TEXHOJIOTHMH 00pabOTKH
TAHHBIX.

HUC ynpaBneHuss moaxoAsT [Uisl YAOBIETBOPEHUS CXOAHBIX HH(MOPMAIMOHHBIX IIO-
TpeOHOCTell PaOOTHUKOB PA3IUYHBIX (YHKIMOHATBHBIX MOJACHCTEM (MOAPA3/CICHUN) WIN
ypoBHe# ympasienus ¢upmoit. [locraBisemas umu nHGOpMAIHS COAEPKUT CBEICHHUS O TPO-
[IJIOM, HACTOSIIIEM M BEPOSTHOM Oynymiem opraHusanuu (¢pupmer). Ita uHPOpMALUS WMEET
BU/J] PETYJISPHBIX WX CHIEHUATbHBIX YIPAaBIEHYECKHUX OTUETOB.

JlJiss IpUHATUS PEIICHU Ha YPOBHE YIPABICHYECKOTO KOHTPOJISI MHPOpMAIHUS JOHKHA
OBITH MpECTaBIECHA B arpeTMPOBAHHOM BHUJE TaK, YTOOBI MPOCMATPUBAIHNCH TEHACHIIUN U3Me-
HEHUs JaHHBIX, MPUYUHBI BOSHUKIIUX OTKIOHEHWH M BO3MOXHBIE perieHus. Ha sTom srame
peIarTCs CAeAyIIne 3a1a9u 00pabOTKH TaHHBIX
- OIICHKA IUTAHUPYEMOTO COCTOSIHHSI 00bEKTa yIIPaBICHHUS;

- OICHKAa OTKJIOHEHHH OT IMJIaHUPYEMOI'O COCTOSHUS;
- BBISBICHHUE NPUYHH OTKIOHEHUI;
- aHaJIU3 BO3MOXKHBIX PEUICHUN U IEHCTBUIA.

NudopmarnmonHas TEXHOJIOTHsI yIpaBlIeHUs HAIpaBJieHa Ha CO3JaHUE PA3IUYHBIX BH-
JTIOB OTYETOB.

Pecynapuvie 0T4eTH CO3AI0TCSA B COOTBETCTBUHU C YCTAHOBJICHHBIM T'Pa(QUKOM, OII-
pEeeNsIoNINM BpeMs UX CO3JaHusl, HAIpUMEP MECSYHBIN aHAJIN3 MPOJIaXK KOMITaHUU.

CneyuanvHvie OTYETHI CO3JAIOTCS IO 3alpocaM YIpPABICHIIEB MM KOT/a B KOMIIa-
HUM TIPOU30IIUIO YTO-TO HE3AIJIaHUPOBAHHOE.

U Tte, u npyrue BHIBI OTYETOB MOTYT UMETh (OPMY CYMMHUPYIOIINX, CPABHUTEIBHBIX U
Ype3BhIYAMHBIX OTYETOB.

B cymmupyrowux oruerax naHHble 0OBEIUHEHBI B OTJENIbHBIE TPYIIbI, OTCOPTHPO-
BaHbI U MPEACTaBICHBI B BHUJIE MPOMEXKYTOUHBIX U OKOHYATEIbHBIX UTOIOB IO OTJEIbHBIM MO-
JSIM.

Cpasnumenbhble OTYETHI COAEPKAT JaHHbIE, MOJYYEHHBIE U3 PAa3JIUYHBIX UCTOUYHU-
KOB WJIM KJIACCU(UIIMPOBAHHBIC 110 PA3IMYHBIM MPU3HAKAM M HCIOJIB3yeMbIE AJIs LIeJie CpaB-
HEHUS.

Upessviyatinbie OTUYETHI COAEPkKAT JaHHBIE HCKIIOYUTEIBHOTO (Ype3BBIYANHHOIO)
Xapakxrepa.

OcuHoBubiMu koMnoHeHnTamu UT aBnstorcs:

Hurpopaagms 1 # Basd gaHse _\

wrPOAMELMOHHOR |
CHETE Ml > JlEHHES 0o npose- | HopmaTvadLe
CNERALMGHHID OEH b GIELEL i Loy 2 HTE
YRO&HA

'

BOpMAPIEAHME VIPABNEAECKHE OTHOTIR .
[peryNAPHE WNW CRELNANEHER) HHW
. ) I . —= —_— AT RAEHEIHER.
A . Y HMH- i' EpaBH: pE3a- FEP M HL R N0
TYICLA i TEMLHEL HEAHEL PELLEHUR
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Puc. 6.1. OcHoBHBIE KOMIIOHEHTH! HH(POPMAITMOHHON TEXHOJIOTHH YIIPaBICHUS

Bxonnas undopmanusi moctynaer M3 CHUCTEM OIEPAllIOHHOTO YpoBHs. BbixonHas uH-
dopmanusa hopmMupyeTcs B BUIE YApAleHYeCcKUx omuyemos B yAOOHOM ISl PUHSATHSA
peLIeHNs BUJIE.

W3 npencraBiieHHOTO pUCYHKA BHIHO, YTO OCHOBHBIM KOMIIOHEHTOM JaHHOW MH(pOpMaIu-
OHHOI TEXHOJIOTHH sIBJIsieTcsl 0a3a NaHHBIX, OHA CIIOCOOCTBYET COXPAaHEHMIO JaHHBIX, BHIPAOOTKU
PELICHUH NAHHBIX U NPUHATHS PELICHUN HA YPOBHE YIPABICHYECKOro KOHTpourd. I[losTomy MH-
dopmanus 1omkHA OBITH MpEACTaBlI€HA B arperMpOBAHHOM BHUJE TaK, YTOOBI MPOCMATPUBAINCH
TEHJAECHIIMM U3MEHEHUS JaHHBIX, IPUYMHBI BOZHUKHOBEHUS UX OTKIOHEHMH M BO3MOXKHOCTHU pe-
meHus1. Takke OCHOBHBIMHM KOMITOHEHTaMHU sABJsitOTCs CY B/, mpukiiagHeie mporpaMmel, KOTOPbIE
peanu3yroT HHPOPMAIIOHHbBIE TEXHOJIOTUH YIIPABICHHUS.

Copepxumoe 6a3bl JaHHBIX MPHU MOMOIIKA COOTBETCTBYIOLIETO MPOrpaMMHOro obecrie-
YeHUs Mpeodpaszyercs B NEPUOTUYECKUE U CHEIHMAIbHBIC OTYETHI, MOCTYHAIOIUE K CIICHaIU-
CTaM, y4acTBYIOLIMM B IPUHATHHU PELICHUI B opranu3anuu. baza nMaHHbBIX, UCHIONb3yeMas s
NOJy4YeHHsI YKa3aHHOH MH(pOpMAaINK, JOIDKHA COCTOSTh U3 IBYX 3JIEMEHTOB!
1) JTAHHBIX, HAKATUTMBAEMBIX Ha OCHOBE OIICHKH OTIEPaIliid, TPOBOIUMBIX (PUPMOIA;
2) IUTAHOB, CTaH/IAapPTOB, OI0/PKETOB U APYTUX HOPMATHBHBIX JOKYMEHTOB, OIPEICIISIONNX

IUTAHUPYEMOE COCTOSTHHE 00BEKTa YIpaBlICHUSI.

ABTOMaTH3UpPOBaHHOEe pa6oyee MecTo (APM) cnenmanucra. [loBbimieHue 3¢-
dekTUBHOCTH [ €ATEe/IbHOCTH CIIELUaTUCTOB € NoMo1b10 APMoB

JlesitenbHOCTE pabOTHUKOB cephl ynpaBieHus (OyXraJTepoB, CIICIUATUCTOB KPEIUTHO-
0AaHKOBCKOW CHCTEMBI, IJITAHOBHKOB, TEXHOJIOTOB, PYKOBOJIUTEICH, KOHCTPYKTOPOB U T.I.) B Ha-
CTOfAIIIEE BpEMs OPUEHTHUPOBAaHA Ha HCIOJBb30BAHHWE PAa3BUTHIX TexHoJoruil. Opranusanus u
peanu3zanys ynpaBieHYeCKUX (QyHKUUN TpeOyeT paJuKaabHOrO U3MEHEHHUS KaK CaMOM TEXHOJIO-
UM YIPaBJIEHUS, TaK U TEXHUYECKUX CPeICTB 00pabOTKH HHPOPMALIUU, CPEIN KOTOPHIX TJIaBHOE
MECTO 3aHMMAIOT MEePCOHAIbHBIE KOMITbIOTEphl. OHU Bce 0ojiee MPEBPaIIaloTCs U3 CUCTEM aBTO-
MaTH4YeCcKOil mepepaboTKu BXOAHON MH(GOpPMAIMM B CPEICTBA HAKOIUICHUS OIbITa yIpaBJIeHYe-
CKUX paOOTHHMKOB, aHAJIN3a, OLIEHKU U BBIPAOOTKU Hanbosee 3(PPEeKTUBHBIX SJKOHOMHUYECKHX pe-
LICHU.

Aemomamu3zuposannoe paboyee mecmo (APM) onipenensieTcss Kak COBOKYITHOCTh UHGOP-
MAaIMOHHO-ITPOTPaMMHO-TEXHUYECKHX PECYpPCOB, 00ECIEUUBAIOIIYI0 KOHEYHOMY MOJIb30BATEIIO
00pabOTKy JAaHHBIX W aBTOMATH3AIMIO YIPaBIEHUYECKUX (YHKIMH B KOHKPETHOH IMpeIMeTHOU
o0nactu.

Co3anue aBTOMaTU3UPOBAHHBIX PA0OYMX MECT MPEAINOJIaraeT, YTO OCHOBHBIE OINEPAIIUH
1o "HAaKOIUIEHHIO, XPAaHEHUIO U TmepepaboTke MHGOpMAIMKM BO3JAraloTCs Ha BBIUYMCIUTEIbHYIO
TEXHUKY, a paOOTHHUK c(ephl yIpaBieHUs (3KOHOMUCT, TEXHOJIOT, PYKOBOJUTENb U T.1.) BBINOJI-
HSIET YacTh PYyYHBIX OMepalii U omeparuii, TpedyIONIX TBOPUECKOTO MOIX0a IpU MOATOTOBKE
yIpaBlieHYeCKuX pemeHui. [lepcoHanbHast TeXHUKA TPUMEHSETCS M0JIb30BaTeIeM Il KOHTPOJIS
MIPOU3BOICTBEHHO-X035IIICTBEHHOM €ATENbHOCTH, U3MEHEHHUS 3HAUEHUH OTIENIbHBIX MapaMeTpOB
B XOJI€ PEIICHUs 3a]]auH, a TAK)Ke BBOJIa UCXOAHBIX AaHHBIX B AVC [yist pemeHust TeKyux 3aaaq
U aHann3a GYHKIUN yIpaBIeHUs.

APM co3znaercs it oOecrieyeHus BBIMOJIHEHU HEKOTOpoil rpynmbl ¢pyHkuuii. Hanbonee
npoctoit pynkiumeit APM sBisiercs nHOpMaIIMOHHO-CTIpaBouHOE o0cmykuBanue. APM umeror
poOIeMHO-TIPOGECCHOHANBHYIO OPUEHTAIIMIO Ha KOHKPETHYIO MpeaMeTHyo obnacth. [Ipodec-
cuoHaibHble APM SBISIIOTCS TJIaBHBIM HHCTPYMEHTOM OOIIIEHUS YEJIOBEKa C BHIYMCIUTEIbHBIMU
CUCTEMaMH, UTPasi POJIb ABTOHOMHBIX pa0O4YMX MECT, HHTEIUIEKTyaTbHBIX TEPMUHAIOB OOJBIIIX
OBM, pabounx CTaHIMNA B JTOKATBHBIX CETSIX.

Jlokammzauuss APM 103BOJSE€T OCYIIECTBUTH ONEPATUBHYIO 00paboOTKy HH(pOpManuu
cpasy e 10 ee MOCTYIUICHNH, a PE3yJIbTaThl 00pabOTKH XpaHUTh CKOJIb YTOJHO J0JITO M0 TpeOo-
BAHMIO MTOJIb30BATEIIS.
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Lensio BHenpeHuss APM sBnsieTcss ycuiieHHe MHTETPAalUH YIPABICHYECKUX (DYHKIHMA, U
KaX10€ 00JIee WM MEHEE «MHTEIICKTyalIbHOe» padovee MECTO JIOJDKHO 00ecreunBaTh padoTy B
MHOTO(YHKIIMOHATBHOM PEKUME.

APM BBIONHAIOT JEHEHTPATN30BAHHYIO OJIHOBPEMEHHYIO 00PaOOTKY SKOHOMHYECKOM
uHpOpPMaLUHN Ha pabOYMX MECTax MCIOJHUTENEH B COCTaBe pacmpeaeieHHon 6a3bl naHHbIX (B/1).
[Ipy 5TOM OHM UMEIOT BBIXOJ Y€pE3 CUCTEMHOE YCTPOMCTBO U KaHaibl cBsi3u B [IDBM u B/ npy-
T'HX TI0JIb30BaTeseld, obecreunBas TakKUM 00pa3oM COBMeCTHOe (QyHKIHoHHpoBanue [I19BM B
poliecce KOJUIEKTUBHOW 00pabOTKH.

APM, coznanHble Ha 0a3e MEPCOHANBHBIX KOMIIBIOTEPOB, — HauboJjee MpOCTOM U pac-
MPOCTPaHEHHBIA BapHaHT aBTOMATU3UPOBAHHOTO paboyero Mecra Jyisi pabOTHUKOB chephl opra-
HHU3aIMOHHOro yrpasieHus. Takoe APM paccmarpuBaeTcsi Kak cHUCTeMa, KOTOpask B MHTEPaK-
THBHOM PE&XHME pabOThl MPEIOCTABISIET KOHKPETHOMY paOOTHHKY (ITOJIH30BATENI0) BCE BUIBI
o0ecrieyeHns: MOHOTOJIBHO Ha BECh CEaHC PadOoThl. DTOMY OTBEYAeT MOAXOM K MPOESKTUPOBAHUIO
Takoro komrnoHeHta APM, kak BHyTpeHHee HHPOPMAIIMOHHOE 0OeCIeueHre, COrlIacHO KOTOpO-
My HH(POPMAIMOHHBIA (POH/ HA MATHUTHBIX HOCHTEISIX KOHKpEeTHOro APM noimKkeH HaXOAuThCs
B MOHOIIOJIFHOM pacrnopsbkeHuu mnojib3oBarensi APM. Tlonms3oBarens cam BBIOTHIET BCe (PyHK-
[IMOHAJIbHBIE 00S3aHHOCTH 110 MTPEe0Opa30BaHMIO HHPOPMALIUH.

Coznanne APM Ha 6a3e nepcoHaIbHBIX KOMIIBIOTEPOB 00ECIICUHBACT:

- MPOCTOTY, YIAOOCTBO U APYKECTBEHHOCTH MO OTHOLICHUIO K MOJIb30BATEIIIO;

- MPOCTOTY aJanTaluu K KOHKPETHBIM (DYHKIIUSM MOJIb30BATEIS;

- KOMITAKTHOCTb pa3MEIleHHsI ¥ HEBBICOKUE TPEOOBAHUS K YCIOBUSAM JKCILTyaTallly;
- BBICOKYIO Ha/IeKHOCTD U JKUBYUYECTh;

- CPAaBHHUTEIBHO MPOCTYIO OPTraHU3AIMI0 TEXHUYECKOTO OOCITY>KUBAHHMSL.

DddexTuBHBIM pekUMOM paboTel APM siBisieTcst ero GyHKIIMOHUPOBAHKUE B PaMKaXx JIO-
KaJbHOM BBIYMCIMTEIBHON CETH B KauecTBe paboueit craniu. OcoOeHHO 1enecoo0pa3eH TaKkon
BapHaHT, KOTJa TpedyeTcsl pachpenesaTh MHGOPMAIMOHHO-BBIYHUCIUTEIbHBIE PECYPCHI MEXKAY
HECKOJIBKHMH TOJIb30BaTEIISIMH.

B nanbonee cnoxubix cucreMax APM moryt uepe3 cnernuanbHOe 000pyAOBaHHUE TOI-
KJIFOYaThCsl HE TOJIBKO K pecypcaM riaaBHOM DBM ceTH, HO M K pa3iMyHbBIM MH()OPMAIIMOHHBIM
cayx0amM M cucteMaM oOIero Ha3zHadeHHUs (ciay)k0aM HOBOCTEH, HAIMOHAJIBHBIM HH)OP-
MAaIMOHHO-TTIOUCKOBBIM CHCTeMaM, 0a3aM JTaHHbBIX M 3HaHUH, ONOIMOTEYHBIM CHCTEMaM U T.I1.).

Bo3moxxHOCTH co3gaBaeMbIXx APM B 3HAQUHWTENLHOM CTENEHH 3aBHUCIT OT TEXHHUKO-
HKCIUTyaTallMOHHBIX XapakTepucTuk DBM, Ha KOTOphIX OHHM Oa3upyrorcs. B cBsizu ¢ 3TUM Ha
crtaguu npoekTupoBanuss APM yeTko ¢opMynupyroTcsi TpeOoBaHHS K 0a30BBIM IapameTpam
TEXHUYECKUX CPEICTB 00pabOTKU M BhIJauu MH(OpMauu, HAOOPY KOMIUICKTYIOIMIUX MOAYJEH,
ceTeBbIM UHTepdeiicam, HpProHOMUUYECKUM MTapaMeTpaM YCTPOHCTB U T.J.

HNudopmanmonHoe odecnieuenne APM opueHTHpYeTCsl Ha KOHKPETHYIO, IPUBBIYHYIO JUIS
MOJIb30BATElIsA, MpeaAMETHYI0 00macTb. OOpaboTKa MTOKYMEHTOB MOJDKHA IMPEANoJararb TaKylo
CTPYKTYpHU3aIMIO WH(POPMALIUH, KOTOPasi MO3BOJISIET OCYLIECTBIATh HEOOXOMMOE MAHUITYIHUPO-
BaHUE PA3IMUYHBIMU CTPYKTypaMH, yI0OHYIO U ObICTPYIO KOPPEKTUPOBKY JAHHBIX B MAaCCHUBAX.

Texanueckoe obecneueHrne APM NODKHO TapaHTHPOBATH BHICOKYIO HAJEKHOCTh TEXHU-
YECKUX CPEJICTB, OPraHU3ALHUIO0 YAOOHBIX JUIS MOJb30BATENS PEKUMOB pabOThl (ABTOHOMHBIH, C
pacnpenenenHor bJl, nHPpOpMAIMOHHBIN, ¢ TEXHUKOW BEPXHUX YPOBHEW M T.J.), CHOCOOHOCTH
00paboTath B 3aJlaHHOE BpeMsi HEOOXOAMMBI 00beM naHHBIX. [Tockonbky APM siBnsieTcst nHau-
BUIyaJIbHBIM TI0JIb30BATEILCKUM CPEICTBOM, OHO JIOJDKHO OOECIIeUnBaTh BBICOKHE APrOHOMH-
YECKUE CBOMCTBA W KOMQOPTHOCTH OOCITYKHMBAHUSI.

[TporpamMHOe oOecriedeHue Mpeskae BCEro OpUEHTUPYETCs Ha MPOPEeCCHOHANBHBINA ypo-
BEHb I10JIb30BATENsI, COYETAETCS ¢ €ro (YyHKIMOHAIBHBIMU MOTPEOHOCTAMH, KBalU(pUKaLuend u
crenuanu3anuei. 1lomp3oBarens cO CTOPOHBI IPOrPAMMHON CpPEABbI JOIDKEH OIIYLIATh IOCTOSH-
HYIO TIOJIZIEP’KKY CBOETO KEJIaHUs padoTaTh B JIIOOOM PEXUME aKTUBHO JIMOO MACCHBHO.

B nocnennee Bpemst co3patorcsi ynudumupoanusie APM, oOcmyxuBaronie HeCKOJIbKO
MpeIMETHBIX oOmactel. Hampumep, koMIieke « IKCpecc-aHaIu3 MPH 3aKIIOYEHUH JIOTOBOPOB,

77



3aKa30B, KOHTPAKTOB» 00ECIEeYNBAET MPOIECC YIPABICHUS aHAIUTHYECKOW MH(opMarmei o ce-
0ecTOMMOCTH, 1IeHE, BO3MOKHBIX 00beMax IMPOU3BOACTBA OTAEIbHBIX BUAOB MpOoayKiuu. Kom-
TUIEKCHI «AHamM3 (HOPMHUPOBAHUS, PACTIPEACICHUS U UCTIOIb30BaHMS MPUOBLINY, «AHAIN3 MaTe-
PHAIBHO-TEXHUYECKOTO U (PMHAHCOBOTO COCTOSTHUS MPEANIPUATUSY, «AHAIN3 TPyHAa, OIUIaThl U \
COLIMAJIbHOTO Pa3BUTHS», «AHAJIU3 BBINOJIHEHUS I'OC3aKa30B U XO35AHCTBEHHBIX JIOTOBOPOB) CO-
OTBETCTBYIOT CTPYKTYpe JEHCTBYIOIIEr0 3aKOHOAATEeNbCTBA O npeanpusTiuu. Kommiekcol «AHa-
JU3 U TPOTHO3UPOBAHUE IUHAMMUYECKUX PsIOB», «KOppersunoOHHO-pErpeCCUOHHBINA aHAIU3»,
«BbIOOpOUHBI METOA» Jal0T BO3MOKHOCTH aBTOMATH3MPOBAHHO OCYIIECTBIATH COIHAIIbHO-
HPKOHOMHYECKHH aHAJIM3 C UCIOJb30BAaHUEM CTATUCTHUECKUX MeToA0B. KoMmiuiekc «CepBUCHBIE
MIPOrPaMMbI» TO3BOJISIET MOTyYaTh 00paboTaHHYI0 MH(GOPMAIMIO B BHUJIE TPaUKOB U CXEM, pe-
JAKTUPOBATh BXOJHYIO HH(OpMAIIHIO, KOPPEKTUPOBATh XpaHaimecs B painax APM nanHble.

3.7-8.3 Pe3yabTaThl M BBIBOJBI: B PE3YJIbTATE POBEACHHOIO 3aHATUS CTYJEHTHI:
OCBOWJIH MOHATHS O TIpoOaeMHo-opueHTupoBaHHbIX [I1I1, nactpymenTapuun UT aBTomaTuzanum
JEATEILHOCTH NPEATPUATHUS;
npuoOpenr yMEHUS M HaBBIKM XapaKTepu3oBaTh NpoOiemMHo-opueHTHpoBaHHbe IIIIIT B mpo-
dbeccroHanbHOU AESITETEHOCTI

3.9 IIpakTtuyeckoe 3ansaTue Ne 9 (2 yaca).

Tema: «Merono-opuenruposannsie I1III1.

1. Metono-opuentupoBannbie [T

2. Metogno-opuentupoBannbie [T kak uncrpymentapuii T, oGecnieunBaromuii pere-
HHE 3a]1a4 IO0Jb30BATENsl CTATUCTUUYECKUMH U MaTeMaTHYECKUMHM METOAaMU (MaTeMaTH4ecKoro
IPOTPaMMHUPOBAHUS, pelIeHUs TU(PepeHIMaIbHbIX YPaBHEHUH, IMUTAIIHOHHOTO MOJEIUpPOBa-
HUS, UCCIIEOBAHUS ONEepaluii; CTaTUCTUYECKOM 0OpabOTKM M aHaIM3a JAaHHBIX: ONHUcaTeIbHAs
CTaTUCTHKA, KOPPEISILUOHHBIN, perpPECCUOHHBIN, (PaKTOPHBIN aHATIHU3 U APYTOe)»

3.9.1 3aganue nJs1 padoThI:

Merono-opuentupoBannbie [I1I1.
1. Metono-opuentupoBannsie I1T1I1
2. Merono-opuentupoBannbie [1I1I1 kak nactpymentapuit UT, obecnieunBaronuii pemeHue 3a-
Jla4 MOJIb30BATENsl CTATUCTUYECKUMU M MAaTEMaTUYECKUMHM METOoAamMHu (MaTeMaTH4eCcKOoro IMpo-
rpaMMHUpPOBaHUsl, pelieHus nuddepeHanbHbIX ypaBHEHUH, UMUTAIIMIOHHOTO MOJIEINPOBAHMUS,
WCCJICTOBAHMSI OTIEPAIIHii; CTATUCTUIECKONH 00pabOTKU M aHAIM3a IaHHBIX: OMHUCATEIbHAS CTaTH-
CTHKA, KOPPEISIITUOHHBINA, PETPECCUOHHBIN, (DAKTOPHBIN aHAIHU3 U APYTOE)»

3.10 IIpakTuyeckoe 3ansaTue Ne 10 (2 yaca).
Tema: «Merono-opuentuposannsie 1111 kak uncrpymentapuit UT, obecneunBaromumit
peLIeHHE 3a1a4 [TOJIB30BATENS CTATUCTUYECKUMHU U MaTEMaTHYECKUMH METONAMI

3.10.1 3axanue ajs padboThI:
1. Metono-opuentupoBannsie I kak uactpymentapuit UT, obecnieunBaromuii penieHue 3a-
J1a4 MOJIb30BATENA CTATUCTUYECKMMH U MaTEMaTUYECKUMH METOIaMU

3.9-10.2 KpaTkoe onucanue NpoBOAMMOI0 3aHATHS:

Merono-opuentuposannsie ITII1.
1. Metono-opuentupoBannsie [1TTI1
2. Merono-opuentupoBannsie [IIIT kak uncrtpymentapuii T, obecneunBaronuii pemieHue 3a-
Jlad T0JIb30BaTelsl CTATUCTUYECKMMU M MaTeMaTHYECKUMH METOAAMU (MaTeMaTH4ecKOro Ipo-
IrpaMMHPOBAHUs, pelieHuss AuQQepeHInanbHbIX YpaBHEHUH, IMUTAIIMOHHOTO MOJICINPOBAHMUS,
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HUCCIICAOBaHUA onepaunﬁ; CTaTUCTUYCCKOU 06pa6OTKI/I 1 aHaJIn3a JaHHBIX: OIINCATCJIbHAA CTaTUu-
CTHKA, KOPPEJSIITUOHHBIN, PETPECCUOHHBIN, (DAKTOPHBIN aHAIHM3 U APYTOE)

MathCAD kax IIIIII, oGecneuwmBaromuii pemieHUe 3agad IOJIb30BaTENsl CTaTUCTHYC-
CKMMH M MaTeMaTHYeCKUMH MeTojamu. Beenenne B MathCAD..
0. O630p matematnueckux [1T1I1.
1. UuaTepdeiic moap3oBaTens.
2. CpencrtBa BBO/A U peaakTupoBanus Mathcad.
3. BBog, penaktupoBanue u HopMaTUPOBAHUE TEKCTA.
4. BBog, penaktupoBanue U (hopMaTUPOBAHUE MATEMATHICCKUX BBIPAKCHUM.
5. Co3nanue u popmarupoBanue rpapukoB. Coznanue u GopMaTupoBaHue rpapuKoB.

MathCAD siBisieTcs yHUKaIbHON CUCTEMOM JIJIs1 HAYYHBIX M HHKCHEPHBIX PACUCTOB U
N03BOJIsIET paboTaTh ¢ (hopMysIaMHu, YUCIaMu, TeKkcToM U rpaduxamu. C momouisio MathCAD
MO>XHO PEIINTH TOUTH JTFO0YI0 MaTEMATHUYECKYIO 3a/1a4y CUMBOJIBHO 00 uncieHHo. MathCAD
MO3BOJISIET 3aMMCHIBATh HA DKPaHEe KOMITbIOTepa (OPMYIBI B UX MPUBBEIYHOM BHUJIC.

MathCAD wumeer cBOl0 COOCTBEHHYIO CHPAaBOYHYIO CHCTEMY. JJIeKTpPOHHble KHHIH
JIeNIal0T JAOCTYMHBIMH JUIsl UCHIOJBb30BaHUsl B pabodyeM JOKYMEHTE MHOXKECTBO IMOJIE3HBIX (hop-
MYyJI, CIIPABOYHBIX JAHHBIX M JUArpaMM IMPOCTHIM HAKAaTUEM KHOTIKH.

OObenuHss B OJHOM paboyeM JHCTE TEKCT, rpaduKy, U MaTeMaTHYeCKHUe BBIKIAIKH,
MathCAD o6er4aer mOHIMaHUE CAMBIX CJIOKHBIX BBIYMCICHUH.

Ocooennoctu MathCAD

¢ IlonHas coBmectuMocTh ¢ Windows: U3MEHEHHE pa3MEpOB OKOH M UX NEepeMELICHHUE,
OTKPBITUE HECKOJIBKUX OKOH, MOJIEP’KKA MBILIH.

¢ Bo03MOXHOCTh KOMOMHUPOBAHMS TEKCTA, MATEMAaTHUECKUX BBIKJIAZOK U IpadUKH B JIIO-

OOM MecTe JKpaHa.

BceTpoeHHBIM allrOpUTM peLIeHUs: CUCTEM YPaBHEHUN U HEPABEHCTB.

JlercTBUA ¢ IPOU3BOJHBIMU U UHTETPaIaMHu.

Beruucnenue cyMM psi1oB, IPOU3BEACHUN U UTEPALIUH.

Tpuronomerpuueckue, runepooIMYecKe, IKCIOHEHIMAIbHbIE U becceneBbl QyHKIMU.

Cratuctuueckue (pyHKIUH, BKIIOYas TMHEHHYIO PErpeccHio, raMMa — GyHKIuo Dilie-

pa, UHTErpai omuoOOK, (YHKINU BEPOSITHOCTHBIX paclpe/ieleHui.

¢ BekTopsl U MaTpHIlbl, BKJIIOYas ONEPALUU MaTPpUYHOIO YMHOXKEHUS, OOpalleHus, Mar-
pHII, TPAHCTIOHUPOBAHUS, BBIYMCICHHUS OINpPEICIUTENsI MAaTPULbl, CKAJSIPHOE M BEKTOP-
HOE YMHOKEHHE.

¢ CuMBOJIBHOE HHTETpUpPOBaHUE U TU(PEpEeHIIPOBAHNIE.

OOparenne, TpPaHCTIOHUPOBAHUE M BHIYMCIICHUE ONPEACTUTENS MATPHUIL.

¢ MHoroo6pasue TUIOB rpauKoB: B IEKAPTOBBIX KOOPJMHATAX, TPAPHUKH B MOJISPHBIX
KOOp/AMHATAaXx, IOCTPOEHUE MOBEPXHOCTEN B TPEX U3MEPEHUSX, TOCTPOCHUE TMHHUH
YPOBHSI, KAPTUHBI BEKTOPHBIX MOJIEH, TPEXMEPHBIX TUCTOIPaMM, TOYEUHBbIE TPAPUKH.

¢ Axumanus rpaduKoB U JIOOBIX APYrUX 00BEKTOB pab0Overo JOKyMEHTA.

¢ U MHOrO€, MHOTOE IpYyroe.

* & O o o

L 4

B Hacrosmem nmpakTukyme paccMarpuBaercs pycudunupoBannas sepcus MathCAD.

HNHuTrepdeiic moan3oBaress
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Pabouee okHo MathCAD sBnsieTcst craHAapTHBIM OKHOM Windows — IpuiIOKeHus.
Caepxy pacmojiaraeTcsi CTpOKa 3arojioBKa, TJie MpUBOUTC HazBanue npuioxkerus (MathCAD)
U UM pabodero jucrta (1okymeHTa). Hiske pacronaraercst CTpoka MEHIO, TJie BCe KOMaHbI Ha-
KeTa CrpyIIHUpOBaHbl 0 (PYHKIMOHAIBHOMY Ha3HaueHUI0. Huxke cTpokn MeHIo pacrosiaratorcs
naHenu MHCTpyMeHTOB — CtanaapTHasi 1 @opmartupoBanme. [lanens MaremaTuka 0ObIYHO
HaxoauTcsl B paOoueil 30He HOoKyMeHTa. [ OTKpBITHS APYrux naHeneil HeoOXOIMMO BBIIOJ-
HUTH nocsiefoBarenbHocTh — Bua/Ilanenn. C momouipio Kypcopa MO>KHO MEHATD MOJIOKEHUE U
dopmy nanenei. Camast HUXKHSSI CTPOKA — CTPOKA COCTOSIHUS, /i€ IPUBOAUTCS MH(OpMAIHs O
TEeKymuXx pexumax. s ynoOctBa paboTsl ¢ OONBIIMMHU JIMCTAMU UMEIOTCS JMHEHKU BEpTH-
KaJIbHOW ¥ TOPU30HTAIBHOUW MPOKPYTKH (puc.1).

Puc.1. PaGouee okao MathCAD

OcuoBHbIM 10oKymMeHTOM MathCAD sBiisiercst pabouunii TUCT, TPaHULIBI KOTOPOTO MOKa-

{77 Mathoad - [Ypaswerwel Sl RNIENEN] L] S E|

m FPaiin [paeka Buao Boraeka Popmar Bemucnenws Onepauy Okno  Cnpaeka _|5||£|
NEH SRY + o8B -« |7": (wme= ot @9
[Normal =] [aria - =B ru|=
+ -

PeweHWe ypaBHeHHWA ¢ OOHOH

— y—
— i—

HeM3BecTHOH
HaxopuT kopHW ypaeHeHua fix) = 0 nna zanaHHoi
dyHELMK fix)
1 x4+ 3 Tx4+6 5
x) = + - +
Onpenenedne hyHEUMH f(x): Sx-3 @ x4t Sto1Dx4s 204X
JapaHWe Ha4anLHOMO NPHONWKEHHWA ANA T——
noMcka kopHA. Ecnu ypaHeHue uneer
HECKONLKD KOPHEH, ANA NOWCKA KaXaoro E ;:2 g“{:'L
HOEOTO KOPHA CRedyeT 3ajaBaTk HOEDE 52
HayantHoe npubnuxeHue. fina noMcka [1] Iz ol
KOMNMEKCHEIX KOPHER CREAYeT 3afaBatk -
KOMMNMEKCHOE HaYanbHOE NpHONKKeHWe : x:=14
MHorga anropuTi NOMCKS KOPHA HATEIKIETCA
Hckomoe peweHne: MUHUMYM YHKLMM, NP 3TOM NOABNABTCA CO_
‘ mrmm e armm e e v onmm oy ey 4 e oame s PP — .._zl—l
F1 - Cnpaeka |£BTO | |HUM |Page 1

3BIBAIOTCS CIUIOIIHOW JIMHUEH, a mojs - 1mTpuxoBoil. MathCAD nomyckaer BBoA (popmyn u
TEKCTa B JIIOOOM MecTe pabodero nokyMeHTa. Kaxkmoe MaTeMaTHYeCKOe BBIpaXEHUE WM (par-
MEHT TeKcTa siBisgercs: oonacteio. Pabounii nokymentr MathCAD ecTh COBOKYITHOCTh TaKuX 00-
nacteit. MathCAD co3gaet Tpu Trma o6yiacTeid — TeKCTOBOE, MaTEMaTHYECKOe B TpaduiecKoe.
Uto0bl caenaTh 00JIACTH BUAMMBIMH HEOOXOAMMO BBIMONHUTE KoMaHAy I panuys/Buo.
MathCAD o1o6pa3uT mycToe MPOCTPAHCTBO CEPHIM I[BETOM, 3aHSThIC 00J1acTh (POHOBHIM IIBE-
TOM. /{7151 OTMEHBI BUIUMOCTH BHOBB IIOBTOPUTH KOMOUHAIMIO - I panuysl/Buo.

st 6onpmeit HarnsgHocTH 00bekThl MathCAD — BeIpakeHHsI, TEKCT, rpaduKu U T.II.
BBITIOJIHSIOTCS PA3JIMYHBIM CTUJIEM HIpU(Ta U [[BETA, HACTPOHKY KOTOPBIX MOKHO U3MEHUTD.

Jly1s BBI30Ba KOHTEKCTHOTO MEHIO, HEOOXOIUMO Ha)KaTh MPaBYIO KJIABUILY MBILIH, MOS-
BUTCSI MEHIO COOTBETCTBYIOIEE TEKYLIEMY IOJIOKEHUIO Kypcopa WM BBIOPAaHHOMY OOBEKTY
MathCAD.
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IManeas CTanaapTHan

"ﬂ°%|@a=|%%}|@@|
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

- CO3/1aTh HOBBIN pabOUMii JHCT;

- OTKPBITh CYIIECTBYIOMUK pabOUnii JTUCT;

- COXPaHUTh TEKYIUI pabo4nii JIUCT HA AUCKE;

- mevath pabovero JucTa;

- IPEeIBAPUTEIIbHBIN TPOCMOTP pabOoYero JHcTa Mepe NeuaThlo;
- MPOBEPUTH TEKCT HA HaJIu4Ke ophorpaduueckux onmooK;

- IepeMecTUTh BhiieNieHHOe B bydep OOMmeHa;

- CKOTIMPOBaTh BhIZIeTIeHHOE B bydep Obmena;

- BCTaBUTH BblIeeHHOE U3 bydepa OOMeHa B JOKYMEHT;

10. - OTMEHUTH NOCJIEAHEE PETAKTUPOBAHUE;

11. - BOCCTaHOBHTH MOCTEIHEE PEIAKTUPOBAHMUE;

12. - pa3nenuTh 00J1aCTH B CIydae WX HATOKEHUS,

13. - BeIpaBHUBATH 00JACTHU 1O JIEBOI IPaHUIIE;

14. - BcTaBUTH (PYHKIIHIO;

15. - BoIOpaTh €AMHUILY U3MEPEHUS IS BBICTICHHOTO BHIPAXKCHHUS;
16. - BBIYHUCAUTH PabOYMii JIUCT;

17. - cBa3arp pabounii nuct ¢ (aiiiaom unu agpecom B Internet;

18. — BcTaBUTH KOMITOHEHT (MCIOJIb30BaHUE 0a3 qaHHBIX, Hanpumep Excel);
19. - noctyn k Pecypc LlenTpy;

20. - ITomonib.

DEelE &Ry BB o o
12

XN RN =

e

ITanear MaTemMaTuka

[

>
= - HHCTPYMEHTHI 3HAKOB;

- apu(MeTHIecKue HHCTPYMEHTHI,

YD{JL - MOCTPOCHME TPadUKOB;

[t:]
1%
-

o

- BEKTOpPHBIE U MaTpUYHbIE OTIEpaIiy;
- OIePaTOPbl MATEMAaTUYECKOTO aHAJIN3A;
- CHUMBOJIbHBIE OTIEPaTOPhI;

- CHMBOJIBI TpeYecKoro ajagaBuTa.

00630p xomang MathCAD

B MathCAD kxomaHy MOKHO UCHIOJHUTB TPEMsI CIIOCOOAMMU:
¢ 4epe3 MEHIO KOMaHJ;

¢ COOTBETCTBYIOIIMMH KHOIIKaMH Ha MaHEJX;

¢ 1I0CPEJCTBOM KOMOMHAIIMU KJIABHATYPHBIX KJIABHUIIL

daiin:

HoBwlii... - co31aTh HOBBIM pabOUNii JTUCT.

OTKPBITh... - OTKPBITh CYIECTBYIOUINNA PaOOYMii JTHUCT.
3aKpbITh — 3aKPBITh TEKYIIUA PaOOUNI JTUCT.

CoxpaHUTb — COXPAaHUTb TEKYLIHI paOOUYuil TUCT HA TUCKE.
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CoxpaHUTb KaK - COXpaHUTh TEKYIIUH pabodnii TUCT MO APYrUM UMEHEM WJIU B JIpY-
rom ¢gopmare.

Ilepenats — OTIIPaBUTH KOMHIO PaOOYETO JTUCTA B BUJIE HJIEKTPOHHOTO IOKyMEHTa
I[TapameTpsbl CTPAHULBI. .. - 33/IaHUS pa3Mepa CTPAHUIIBI, TIOJICH U OPUEHTAIIUU CTPAHH-
I[BL.

IIpeaBapuTeabHbIi MPOCMOTP — POCMOTP pabOUEro JIMCTA MIEPE]] IEYATHIO.

IleyaTk... - meyaTs paboYero JUCTa.

Broixoa — 3aBepmienue padotsl MathCAD.

IIpaBka

Bun

OTMeHa — OTMEHUTH MOCJEAHEE PEJAKTUPOBAHUE.

Bo3Bpar - BOCCTaHOBUTH ITOCIIETHEE PEAAKTUPOBAHUE.

Beipe3aths — nepemecTuTsh BoieneHHoe B bydep Obmena.

KonupoBaTts - ckonupoBath BeiieneHHOE B bydhep OOmena.

BceraBka - BcTaBuTh BhAETIeHHOE U3 Bydepa OOMeHa B JOKYMEHT.

BcraBka CneumanbHasi ... - BCTaBUTH BbIZieeHHOEe U3 bydepa OOMeHa B JOKYMEHT B
apyrom ¢gopmare.

YaaauTh — yJaneHue BeIICIEHHBIX 001acTe.

Boigenutrs Bce — BeiienuTh Bce obmactu B paboueM nucte. JIJis OTMEHBI BBIJCICHUS
HIEJIKHYTh B JIIOOOM IIyCTOM MECTE.

IMouck... - HAUTU CITOBO WU CUMBOJIBL.

3ameHa... - 3aMEHUTb YaCTUYHO WUJIU MOJHOCTHIO CIIOBO MJIM CUMBOJIBI B pab0o4eM JIUCTE.
Ilepeiitn k CTpannue... - IEPEHTH HA YKA3aHHYIO CTPAHUILY.

IIpoBepka Opdorpadumn... - TpoBepUThH TEKCT HA Hamu4ue opdorpaduueckux OIm-
O0K.

CBsi3H... - yCTAHOBUTH CBA3b C APYTUM TIOKYMEHTOM JJI1 BHEJAPEHHUS TaHHBIX.

O0bekT — co3nanne o0bEeKTOB Ipyrux Windows — MpUIOKEHUH B TEKyLIeM pabodem
nucte Mathcad, ¢ BO3MOXXHOCTBIO UX PEJAKTUPOBAHUA.

IlanesM MHCTPYMEHTOB — YCTaHOBKA HaHeNeH (MAJMTpP) Pa3lU4YHOTO HAa3HAYCHUS HA
JKpaHe.

Ctpoka CocTosIHMA — BKJIIOUEHHE/OTKITIOUEHHE CTPOKU COCTOSTHHUSL.

I'panunbl — BU3yanu3aius 3aHAThIX 00JacTelt pabodvero JIucTa.

N3menenne Macmrada... - 3ajaHie pa3MepoB M300paxeHUs: pabovero JUCTa Ha IKpa-
He.

OOHOBHMTB — pereHepanus n300paxeHus padboyero JucTa.

AHUMAIMS... - CO3JJaHUE aHUMAIUU IPadUKOB U IPYTUX 0OHEKTOB pabOYero JOKyMEH-
Ta.

BocnpousBeneHue... - BOCIpoU3BECHHE aHUMAIUU TpadUKOB U JAPYrUX 0OBEKTOB pa-
604ero JOKyMeHTa.

Hacrpoiiku... - 3aganue onuuii 3anmycka MathCAD u ctuns “ropsaunx’ KJIaBHILL.

BcraBka

I'paguxk — coznanue rpagKoB pa3IMYHBIX THIIOB.
Marpuua... - 3a1aHA€E Pa3MEPOB MaTPULLBI.
@OyHKIUA. .. - BCTaBKa QYHKIIUH.
Enununsr U3mepenns...- BCTaBKa CUCTEMBI M €JUHULIBI H3MEPECHMUS.
Pucynok — BcraBka pucynka u3 bygpepa OOmena.
MaremaTndeckasi 00J1acTh — co3/laHie 00IaCTH Ul BBOJIAa MaTeMaTHUECKUX BbIpake-
HHUM.
TexcroBas O0aacTh - co31aHue 00JIaCTH I TEKCTA.
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Pa3peiB CTpaHHIbI — CO3/1aHNE HOBOM CTPAHUIIBL.

I'mnepcBs3kb... - cBsI3aTh pabounii TUCT ¢ ¢aitiom unu aapecom B Internet.
CcbliKa... - CChUIKA Ha JIOKYMEHT Ha )KeCTKOM qucke. Heo0XoauMo yka3aTh myTb.
KoMmnoHeHT - BCTaBUTh KOMIIOHEHT (MCIIOIb30BaHKE 0a3 TaHHBIX, HanpuMep Excel).
OO0BeKT... - co31aHne JOKYMEHTOB apyrux Windows — MpuiIoKeHU B pabodeM JTUCTe.

®opmar
YpaBHeHusl... - CO31aHUE U PEJAKTUPOBAHHUE CTIIIA 0(OPMIIEHUSI MATEMAaTHUYECKUX BbI-
paXXCHUMN.
PesyasbTar... - penaktupoBaHue CTHIS O0QOpPMIICHHS PE3ylbTaTOB BBIYUCIECHUH (TOY-

HOCTh, CUCTEMAa U3MEPEHUIl U T.I1.).

TekeT... - penakTupoBanue cTuiIs opopmieHus Tekcra (mpudT, pasmep U T.I1.).
IMaparpad... - penaxTupoBaHue cTiiis odpopmiieHus naparpados (OTCTYII, BHIPaBHHUBA-
HUE U T.II.).

CTuib... co3nanue 6a30BBIX CTUJICH TEKCTA.

CBoiicTBa... - BbIIeTIEHUE 00JIaCTH TEKCTA LIBETOM, pa3MelIeHHE TEKCTa.

I'paguk - pegakTupoBanue cTuist opopmiIeHHs rpaduKoB.

IBeT — 3amanue ctuis ohopmiieHus poHa pabodero JUCTa, BHIACICHHN U KOMMEHTapH-
€B.

Otaeants O6aacTH — pasfereHue o0IacTel, B Ciydae uX HaJOKCHHS.

BoipoBHsATh O0JIaCcTH - BEIpaBHUBaHME 00J1aCTEH 110 BEpXHEH WITH JICBOW TpaHHULIE.
3aro10Bku/KoJOHTUTYIIBI. .. - pEeIaKTHPOBAHKUE CTHIISI OOPMIICHHUS 3ar0JIOBKOB U KO-
JIOHTUTYJIOB.

Ilepenymepanusi CTpanui — pa3oUTh pabOUMii TUCT HA CTPAHMIIBIL.

MareMaTHKa

BBIYHCIUTE — BBIYUCIICHUE BBIPAXKECHUH, B CIIy4ae €CIIU OTKJIIOYEH PEKUM aBTOMaTHye-
CKHX BBIYUCIICHUN.

IIpocuurars JlokyMeHT — nepecuntars padouuii tuct. OOBIYHO UCMONIB3YeTCs, KOTaa
OTKJIFOYEH PEKUM aBTOMATUYECKUX BBIYMCIICHUM.

ABTOMaTHYeCKOe BbIYHCJICHHE — YCTAHOBKA pPeXUMa aBTOMAaTHYECKUX BBIUUCIICHU.
OnTuMHu3anus — ONTUMU3ALNUS BEIPAKCHUH NI€pE BBIYUCICHUSAMMU.

ITapamerpsbl... - 3aJjaHuE CBOWCTB IIEPEMEHHBIX, BBIYUCICHUN, CUCTEMbl U3MEPEHUN U
Pa3MEpHOCTU CUCTEMBI U3MEPEHUN

CHUMBOJIBI

PacueTsl — 0oTOOpakeHne pe3ysbTaTa CUMBOJIBHBIX BBIYUCICHHUH (CUMBOJBHBIHN, C IIa-
BAIOIIICH 3aIATON, C KOMIUJICKCHBIM YHCIIOM).

YnpocTuTh — YIPOCTUTH BBHIOpaHHOE BBIPa)KEHHE, BBIMOIHASL apupMEeTUIecKue JeicT-
BUs, COKpallas MOAOOHbIE CllaraéMble U MCIOJIb3Ysl OCHOBHBIE TPUTOHOMETPHUECKUE TO-

KIECTBA.
Pacmupurs — pa3iioxkeHne BCEX CTENEHEN U MPOU3BEACHUI CYMM B BBIpaKEHUE.
@akTop — pasznaraeT Ha MHOXUTEIM BBHIOPAHHOE BBIPAXKEHUS, €CIIM BCE BBIPAKEHUE

MOJKET OBITh 3aIIMCAHO B BUJIE IPOU3BEJCHNUS COMHOKHUTENEH.

ITonoOHble — OOBEAMHSCT WICHBI, COACpXKAIUEe OIMHAKOBBIC CTETECHU BBIICICHHOTO
MIOJBBIPAYKEHUS. Pe3yIbTaTOM SBIIETCS MOJMHOM OT IOABBIPAKEHU.

Ko3dpunuentsl IlommHoma - HaxoxaeHHE KO3(PPHUIMEHTOB BBIPAXKEHHS, KOTJIa OHO
3aIllMCaHO KaK MOJIMHOM OTHOCHTEIBHO BBIJEJICHHOHN NepeMEHHON WIN (QYHKINH.
IlepemenHble — AEHCTBUS OTHOCUTEIBHO NEpeMEHHOU (Iu(epeHInpoBaTh, HHTETPU-
pOBaTh IO MEPEMEHHOM, PEIIUTh OTHOCUTEIBHO NMEPEMEHHON WM 3aMEHUTh IEPEMEH-

HYIO).
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MaTpuibl — CHMBOJIbHBIE TPe0Opa30BaHUs MATPUUHBIX BBIPAKECHHUH (TPaHCTIOHHMPOBATH,
00paTuTh, HAUTH OTIPECITUTEID).
IIpeoGpa3zoBanme — BrIOOp BHUIa npeodpazoBanuii (Pypee, Jlamiaca u Z — npeobdpaso-

BaHMS).

Ctuab BbrumcieHuii... - OTOOpaX€HHE TOJOXKEHUS PE3yIbTATOB CHUMBOJIHHOTO BBI-
YHCICHUS (BEPTUKAIBHO, TOPU3OHTAIBHO U T.II.), OTHOCHUTEIHHO MEPBOHAYAIBHOTO BBI-
paKeHUS.

OKHO - KOMAHOBL PACNONOIHCEHUSL OKOH U CNUCOK OMKPLIMbIX OOKYMEHMO8.
Cupaska — ungopmayus o MathCAD u eco komanoax, docmyn k Pecypc Llenmpy.
CpencrBa BBoaa u penrakrupopanusi MathCAD

PenaktupoBanue objacteii padodero aucra MathCAD

Buoioenenue oonacmeii:

1. IllénkauTe MBIMBIO PSAOM C OOJACTAMHU, KOTOPhIE HYXXHO BBIICIHTHh. JTO 3aKPEHUT
OJIMH YTOJI BBIICIISIONIETO MPSIMOYTOJIbHUKA.

2. HaxaB u ynepxkuBasi J€BYI0O KHONKY MBIIIH, IEPEMECTUTE MbIllb. [[yHKTUPHBINA BbIJIE-
JISTFOIIHMH MPSMOYTOIBHUK BO3HUKHET U3 3aKPETUIEHHON TOYKH.

3. Koraa Beiaensomui mpsiMOYTOJIbHUK JOCTUTHET BCEX TPEOYEMBIX 00JIaCTei, OTITYCTUTE
KHOMKY MbIH. Kaxxnas BbIZieIeHHas: 001acTh OKa)KETCsS OXBAYCHHOW MYHKTUPHBIM BbI-
JEJSIIOLIUM MPSMOYTOJIbHUKOM.

Ilepemewienue oonacmeii:
1. TlomecTtuTe ykazaTenb MBIIIN HAJ OJHON W3 00JacTeH, BBIICICHHOW MYHKTUPHBIM TIps-
MOYTOJIBHUKOM. YKa3aTellb MBIIIN U3MEHUT ()OPMY CO CTPEIIKH Ha KPECTHK.
2. HaxaB u yzaepkuBasi J€BYIO KHOIIKY MBIIIH, TIEPEMECTHTE MbIb. KOHTYypsl oOnacTeit
MOCJIEYIOT 32 IBMXKCHUEM MBIIIIH.
3. Korzaa KOHTYpBI JOCTUTHYT KeJIa€MOT0 PaCHOI0KEHHUs, OTITYCTUTE KHOIKY MBIIIH.

Konupoeanue oonacmeii:
1. Bsigenure obnacru.
2. Bribepure komanny Konuposams w3 mento Ilpaexka, 4To0bl CKOMUPOBATH BBIICTICHHBIE
obnactu B Bydep Obmena.
3. llenkHuTe MBINBIO TaM, KyJa HYXHO IOMECTUTh KOMHUIO oOnacteil. YOemurech, 4TO
BBEIOpaHO CBOOOTHOE MECTO — KYpPCOP JOJKEH UMETH (JOpMY BH3UPA.
4. Bei0bepure komanay BeraButh u3 meHto Ilpaeka.

Yoanenue oonacmei:
1. Brigenure obmacTy.
2. Bribepure xomanny Yoanums u3 meHio Ilpaeka.

Buvipasénueanue oonacmeii:
1. Beigenure o0macTy.
2. Bribepure xomanay BeipoBusiTe O0J1acTn u3 meHio @opmar.
3. 3agath HanpasieHue BoipaBHUBaHUA — [1o BepxHei wiu Ilo JieBoii rpanuue.

Kypcopsl MathCAD '

Bu3sup (kpectooOpa3Hbiii Kypeap) — UCTOJIb3YeTCs JUIsl pa3MEIICHHUST HOBBIX BBIpa-
KEHUH, TpaMKOB M TEKCTOBBIX 0OJIacTeld. BU3up MOXKeT MosSBIATHCS TOJIBKO B CBOOOIHOM Mec-
Te ToKyMeHTa. [Ipu Havase meyatn Kypcop MpUHUMAET IPYTYIO GopMy.
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Mapxkep BB(]):[L — HUCIIONIB3YETCSl B BBIPAXKEHMSIX AJI BCTABKU U YAAJIECHUS OTIEINIb-
HBIX CHMBOJIOB, CKOOOR 1 aTopoB. MosKeT UCTOIb30BaTHC B 00JIaCTH J1I0O0r0 THMA.

Beinensiomas pa@ - HCTIOJIb3YETCS B BBIPAXKEHUAX JJI1 BCTAaBKU M yJAJICHUsl OIle-
paTopoB, UKcen, a TakkKe UMeH (QYHKIUN U MepeMeHHbIX. MOXeT UCIOIb30BaThCs TOJIBKO B Ma-
TeMaTU4ecKoi u rpapudeckoil obmactax. Cpe3aHHBIH yroi yKa3blBaeT HAlpaBICHUE BCTABKU
Wi ynaneHus. J[jis n3MeHeHus HalpaBiIeHUsI He0OX0IMMO HaKaTh KiaBuiry [Ins].

BBoa, penakrupoBanue u popMaTHPOBAHNE TEKCTA

BBoa n PeIaKTHPOBAHUE TEKCTA

Co30anue mexcmosulx oonacmeit:

1. I&nkauTe B MecTe co3aaHusl OOJACTH.

2. Bribepure xomanny TexcroBas O6uacts u3 meHio BeraBka. IlosBuTcs TexcToBas
paMka.

3. Haunute nmeuatarts. [1o Mepe BBOAa TeKcTa TEKCTOBasi paMka Oyzaer yBenuuuBathes. OHa
HCUYE3HET, KaK TOJbKO BhI MENKHUTE BHE TEKCTOBOM 00IaCcTH.

4. UYtoOBI MOKUHYTH TEKCTOBYIO 00NacTh, MENKHUTE BHE e€. He Haxumaiite Enter, 3To
MPOCTO MPUBENET K IEPEXOY HA HOBYIO CTPOKY BHYTPH TEKCTA.

3amena cumeona:
1. Hlénxkaute HAa UMEHU WK yucie. Mcnonb3yiiTe KiaBUIlU [¢—] U [—>] A nepeMeleHus
Mapkepa.
2. Haneuaraiite OykBbI WK HUQPPHL. UTOOBI yIaluTh CUMBOJ CJI€BAa OT MapKepa, HAKMHUTE
[BKSp].

Ckonuposamb unu evlpe3amsy meKkcm:
1. Bsigenure 001acTh MyHKTUPHBIM BBIIEISIFOIIAM MIPSIMOYTOTHHIKOM.
2. Bemonnaute xomanay Konuposeamw vz menio Ilpagka, dToOBI CKONMMPOBATH TEKCT B
Bbydep Ob6meHna.
3. Bemonnurte komanny Beipezamo u3 MeHio Ilpaska, 9To0bI BHIPE3aTh.

Bcmaeumov mexcm:
1. IlomecTtute Kypcop B TO MECTO, Ky/ia HY’KHO BCTaBUTb TEKCT.
2. Bremonnaute komanny Bemaeums n3 mento Ilpaexa.

Hmnopm mekcma:
1. Ckomupyiite Tekct B bydpep OOmena.
2. énxkaute B cB0O601HOM MecTe mokymenTta MathCAD.
3. Bsinonnute komanny Bemasumo 3 mento Ilpagka.

Ilepemewienue mexkcma:
1. Beinenure 061acTh MyHKTUPHBIM BBIACISIONIMM IPSIMOYTOJIBHUKOM.
2. TlomecTtuTe yKazareiab MBIIIA BHYTPh MIPIMOYTOJIBHUKA.
3. HaxaB u ynepkuBas J€BYIO KHONKY MBIIIH, IEPEMECTUTE MblIlIb. [IpAMOyroapHuK me-
PEMECTHUTCS BCJIE 3a HEM.

(I)OpMaTI/IPOBaHI/Ie TEKCTa

Hzmenenue cmuns
YTo06bl N3MEHUTH TAPHUTYPY, pa3Mep, HauepTaHUe, PacloIOKEeHNE WM LBET MpudTa, KOTO-

PBIM 3aITUCBIBACTCA TCKCT:
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Beiaenure Teker

Bri6epute Teker u3z meHio @opmar.

3. BeiOepute HeoOxoauMble cBoOMcTBa mpudTa B AuanoroBoMm okHe m Haxmure "OK" .
Heo6xoanMele napaMeTpsl MOXKHO TAaKKe 331aTh yepe3 naHess GopmaTrupoBanme.

N —

Dopmamuposanue adzayes:
1. II&nkHUTE B TEKCTOBOM 00JIACTH.
2. Bribepure Ilaparpa¢ u3 menio @opmar.
3. B amanoroBom OKHE ONPEICIUTE OTCTYI, MAPKEPHI U CIIOCOO BhIPAaBHUBAHUS.

Onpeodenenue wiupunvl MeKcmogoil ooracmu:
1. Bsigenure o06nacTh.
2. TlepemecTtuTe Kypcop K MpaBOMY Kparo BBLAEISIONIEIO MYHKTUPHOTO MPSMOYTOJIbHUKA.
VYkazaTenb MbIIIY U3MEHUTCS HA JBOMHYIO CTPEIIKY.
3. HaxaB u yzaepxuBas JIEeByI0 KHOIKY MBIIIH, IEPEMECTUTE MBIIIb, TYHKTUPHBINA MPIMO-
YrOJIBHUK OY/IeT U3MEHATHCS B pa3Mepax.
4. Tlo mocTmxeHUU 00JIACTHIO JKETAEMOU IMUPUHBI OTITYCTUTE KHOTIKY MBIIIIH.

BBoa, pearakrupoBanue u opMaTHpPOBAHNE MAaTEMATHYECKHUX BbIpasKeHU

BBOII H PCAAKTUPOBAHUEC MATEMATHYECCKHUX Bblpameﬂl/lﬁ

Onpeoenenue 3Hauenuii nepemMeHHbIX
JU1st TOro, 4TOOBI MOKHO OBLIIO BBIYUCIIUTD BHIPAKEHUE, 3aBUCSILEE OT KaKUX-INOO0 IepeMEH-

HBIX, 3HAYCHUA 3THX NCPECMCHHBIX HOJI?KHbI OBITE OMpCACIJICHDI. I[.HSI 9TOIr'0 HYKHO!

BsecTu uMms nnepeMeHHON.

BBectu gBoeroume [ : |, 4TO MpUBEAET K MOSBICHUIO 3HAKA NTPUCBAaUBaHuA [ := | U cle-
JYIOIIETO 32 HUM T10JIs1 BBOJIA.

3. Haneuarats B mosie BBoga umuciao win BeipakeHue. MathCAD BbIYMCIUT COOTBETCT-
BYIOIII€€ 3HAUEHHE U MPUCBOUT €r0 UMEHU IEPEMEHHOM.

N —

Jlisa coz30anus:

¢ JIMCKPETHBIX apryMEHTOB - BBECTH HAUaJbHOE 3HAYEHHUE, 3aT€M TOYKY C 3amsToi [ 5 |
JUTsl CO3J]aHus 3HaKa JIMana3oHa v 1mocjie KOHEYHoe 3HaueHue aprymenTa. [Ipu sTom miar
MIpUpAIICHUA TT0 yMoa4aHuto OyaeT paBeH 1. Eciau 3agath Tpu 3HaUYCHHs apryMEHTa, TO
mar OyZIeT paBeH pa3HHIIE MEX]Yy BTOPHIM U MIEPBHIM 3HAYCHHEM apTyMEHTa;

CTENEeHU - HaXKaTh KiaBumy [ ~ |;

MHJIEKCOB IIEPEMEHHOM - BBECTU TOUKY | . |;

WHJICKCOB MAaCCHBOB - HAXKaTh KJIABUIILY JIEBOM CKOOKH [ [ |;

MaTpHIl, UHTETPAIOB U T.II. - BBI3BATh HEOOXOIUMYIO MAIUTPY, 337aTh Pa3MEPHOCTH U
BBECTH B 10JI BBOJIa COOTBETCTBYIOUIYIO YHCIIO HJIM BBIpAKEHUE.

* & o o

Onpeodenenue pynkyuu

OYHKIMS €cTh MPAaBUIIO, COTJIACHO KOTOPOMY MPOBOJATCS HEKOTOPHIE BBIUMCICHUS C €€
apryMeHTaMu U BbIpa0aThiBaeTcsi e€ dnciaoBoe 3HaueHue. /st Toro, 4ToObl onpenenuTsh QyHK-
LU0, HYXKHO:

1. Bsectu B pabounii TOKyMeHT UMsl QYHKIIUU H JIEBYIO CKOOKY.
2. BBecTu CHHCOK apryMEHTOB, OTIENSEMBIX APYTr OT Jpyra 3amsiThIMH U 3aKOHYHUTH €TI0
PaBoil CKOOKOM.
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3. Bsectu aBoerouue [ : |, 4TO NPUBEIET K MOSABICHUIO 3HAaKa IPUCBAaUBaHUs [ := | u cie-
IYIOLIETO 32 HUM I10JI BBOJIA.
4. HamneuaTath B 110J1€ BBOJa BBIpa)KEHHUE.

Buiuucnenue evipaxcenus
JU1st TOro, YTOOBI MOTYYUTh YUCIIOBON PE3YNIbTaT, HYKHO:

BBectu B pabounii 1OKyMEHT BBIpaXEHUE, 3HAUCHHE KOTOPOTO HY>)KHO BHIYHUCIIHTb.
BBectu 3Hak paBeHcTBa [ = |, mocie yero MathCAD Beluucisier BBEJIEHHOE paHee BbI-
pakeHHe M BBIBOAUT B paOOuMil JOKYMEHT pe3ysbTaT BbIYUCICHHH. [ BeIUMCICHUS
BBIPOKCHHS B PYYHOM PEKHUME HEOOXOMMO HaXKaTh Kinasuiny [F9].

N —

Bcmaexka onepamopa
[Ipexne ueM BCTABIIATH OIEpaTOpP, BCIIOMHUTE, YTO BCE 3aKIIFOUEHHOE BBIACISIOIEH paMKOU

CTaHOBUTCS MEPBBIM OIEPAHIOM CIIEYIOIIETO ONlepaTopa:

1. IlénkuuTte Ha omepaHje, YTOOBI 3aKIIOUUTh €0 B BBIACISAIONIYIO paMKy. Mcronb3yiite
kraBumry [T, eciu Hy’KHO yBEIHUHTH BBIACIAIONIYIO PAMKY.

2. HaGepute KOMOMHAIWIO KJIABHIII, 33AFOIIYI0 OTIepaTop.

UToOBI BCTaBUTH OIEpaTOp MEPe]l BHIICICHHBIM BhIpAKECHUEM, HOKMHTE KiaBuiny [Ins]

IIPEKE, YEM HAUHETE NeyUaTarh.

[98)

3amena onepamopa:
1. HlénxauTe HaA OnEepaTope, YTOOBI 3aKIIOYUThH BHIPAXKCHHUE B BBIJCISIIONIYIO paMKy. Y 0e-
JTUTECh, YTO B PAMKY 3aKJIIOYEH OMEpaToOp BMECTE C €ro OlepaHaamMu.
2. Haxwmute [BKSp], 9T00BI ynamuTh oneparop.
3. HaneuaraiiTe HOBBII omepaTop.

Bcmaexa u yoanenue ckoook:
1. 3akirouuTe BHIPAXKEHHUE B BBIJCISIONIYIO PAMKY.
2. Haxwmurte anoctpod [ ' ] 4TOOBI BCTaBUTH CKOOKH.
3. Haxwmure [Del], uToObI yanuThs napy cKoO0K

Bcmagxka u yoanenue 3snaka:
1. IénkHuUTE HA BBIPAXKECHUH, YTOOBI 3aKIIOUYUTH €r0 B BBIACISIONIYIO paMKy. Mcronb3yii-
te [T, eciu HyHO yBEIMUNTE BBILICIAIONIYIO PAMKY.
2. Jlns BcraBku 3Haka Haxkmute [Ins]. HaxkmuTe 3HaK MUHYC.
3. Jlnsa ynanmeHus 3HaKa 3aKIOUNTE BBIPAXKCHHE LIEJIMKOM, BKJIFOYas 3HAK MHUHYC, B BbIJE-
nsrouyro pamky. Haxkmure [BkSp].

Ilepemewienue uacmeit popmynel:
1. 3axirounTe BhIpa)KEHUE, KOTOPOE COOUPAETECh IEPEMECTHUTD, B BBIJCIAIOLIYIO PAMKY.
2. Bemonaute komanay Beipesame wiin Konuposams vz Menio Ilpaeka, 4ToObI BBIpE3aTh
WJTU CKONTUPOBaTh BhIpakeHue B bydep OOmeHna.
3. Ilénkaute B CBOOOJHOM IMPOCTPAHCTBE HJIM B TOJ€ BBOJA, Ky/la HAMEPEHBI BCTABUTH
BBIPAKCHHUE.
4. Bremonaute komanay Bemaseume w3 menio IIpagka, 4roObl BCTaBUTH BBIpAXKEHHUE.
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(I)OpMaTI/IpOBaHI/Ie MATEMATHYIECCKHUX BBIP akeHu i

Hzmenenue cmuna nepemeHHbIX U KOHCHAHM
UroObl M3MEHUTH TapHUTYPY, pa3Mep, HauepTaHHe, PAcIOIOKEHUE WM IBET Ipudra,
KOTOPBIM 3aIMCBIBAIOTCS IEPEMEHHBIE WIIM KOHCTAHTHI:

1. BeiGepure YpaBHeHnue u3 MeHio @opmar.

2. B gmanoroBom okne BbiOepuTe Variables mis mepemennbix uiau Constants miis KOH-
CTaHT U HAXXMHUTE KHONIKY U3MeHHUTh.

3. Bribepute HeoOXoauMmble CBOWCTBa mpudTa B AUaIOroBOM OKHE W Haxmute "OK" .
HeoOxonuMble mapamMeTpsl MOKHO TaKXKe 3a/1aTh Yepes3 naHens @opmMaTupoBaHue.

Ynpaenenue omoopasicenuem uucen 6o 6cém 0oxkymenme:
1. Bribepure Pe3yabTaTt u3 meHio @opmar.
2. B nmanoroBoM OKHE 3aJaiiTe 3HaUCHUSI OTOOpAKCHUEM YK CEI.

Co3nanue u popmarupoBanue rpagukon

Co3nanue rpadgukoB:

1. BeiGepure xomanay I'paduk u3 menio BeraBka

2. Tlomectute B Ilos1ie BBoaa BbipaxkeHHe, MMEHA MaTPUI] UM MATPUILY, B 3aBUCUMOCTH OT
BUa rpaduka.

3. Haxwmwure knaBunry F9, aro6s1 mocTpouts rpaduk.

®opmaTtupoBaHue rpagukon

H3menenue pazmepos cpaguka:
1. 3axmrouute rpaduK B MyHKTUPHBIN BBIICISIOMIAN MPSIMOYTOIHHUK.
2. llepemecTuTe yKa3aTeslb MBIIIYU K IPAaBOM WM HIKHEH CTOPOHE MPSAMOYIOJIbHHUKA, YKa-
3aTellb IPEBPATUTCS B IBOMHYIO CTPEIIKY.
3. HaxmuTe J€ByI0 KHONKY MBIIIH U PACTSIHUTE TpadUK 10 KeTaeMbIX Pa3MEpOB.

Ilepemewienue cpagpuka:
1. 3axmounTte rpaduK B MyHKTHUPHBIA BBIACITSIOMUN PSIMOYTOIBHUK.
2. [TleperamuTe €ero MbIIIbIO WIH BHIPEKHTE U BCTABHTE B HOBOM MECTE.

Yoanenue zpacpuxa:
1. Ilénxuure Ha rpaduke, 4TOOBI BBIACIUTH €TO.
2. Bremonnaute komanay Yoaaume u3 mento Ilpaska. MathCAD ocTaBiiseT mycToe mnoJie.

Dopmamuposanue zpaguka
UroObl MU3MEHUTH MPEJCTABICHUE OCEW, THUI, LBET U TOJIIUHY JUHUK Trpaduka u T.IL.,
HEOOXO0aNMO:

1. JIBaxmpl ETKHUTE HA rpaduke.
2. Bp1OepuTe COOTBETCTBYIONIYIO BKJIAJIKY.
3. VYcranoBure ¢uaxxoK WIKM BEIOEPUTE U3 CIIUCKA HYKHBIH CTHIIE 0(hopMIIeHUs TpaduKa.

Pecypc LlenTp

Pecypc LleHTp sBIsieTCS MOILNHBIM HMHCTPYMEHTOM II0 HM3Y4YEHHIO M HCIIOIb30BaHHUIO
MathCAD. On oprannzoBat B popme 6uOMMOTEKH DaeKTPOHHBIX KHHUT, KOTOpBIE SBIAIOTCS
nokymentamu MathCAD c¢ runepTekCToBbIMU CChbUIKaMH. CCBUIKM BBITIOJHSIIOTCS Ui CJIOB,
BBIJICJIEHHBIX KUPHBIM MO TYEPKHYTHIM TEKCTOM. UTOOBI IEPEUTH B HY>KHBIN pa3Jiel, J0CTaTOYHO
JBaXKbl IENKHYTh MBIIBIO. [l nepememienns no Pecype LieHTpy MCnonb3yroTcss KHOIIKY Ha-
BUTAINHU.
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3.9-10.3 Pe3yabTaThl M BHIBOABI: B PE3YyJIbTaTe IPOBEIEHHOTO 3aHATHS CTYACHTHI:
- OCBOWJIM TIOHATHE O METO10-0preHTHpOoBaHHBIX [TIIT;
npuoOpenu ymeHus 1 HaBbIKU Kiaccuduimposats [II1I1 no MmeTonam pemeHus 3aaay Moiab30Ba-
TeJIA.

3.11 IIpakTuyeckoe 3ansaTue Ne 11 (2 yaca).

Tema: «IIII1 oTmenpHBIX MpeaMeTHBIX obOnacteil. Onpenenenue, HaszHaueHue. O630p
OCHOBHBIX BHJIOB, B TOM YHCJIE, HCTIOJIB3yeMbIX B npodeccuonanbHoi obmactu (ITIIT mpaBoBbIX
cnpaBouHbix cucteMm, [T rmobansHbIx cereit 9BM u npouee).

1. Uudopmanmonnbie pecypesl. Onpenenenue, Ha3HaAYCHUE, CTPYKTYpa, BUIBI, CITOCOOBI
XpaHeHUs, TIepelaun U TIOMCcKa WH(OPMAIIUK.

2. NudopmarnmonHbie pecypchl NMPEAMETHBIX M MPOGeCcCHOHANBHBIX 00iacTei (MUHU-
CTEpCTB, BEIOMCTB, yUPEKIEHUH, OOIIECTBEHHBIX U MPO(ECCHOHAIBHBIX COI030B M IpoyYee).
HudopmaiinoHHbIe pecypchl B 300TEXHUM»

3.11.1 3apanue ajs1 padoThI

[IITIT otnenbHBIX peaMeTHBIX oOmacteil. Onpenenenue, HazHaueHUEe. O030p OCHOBHBIX
BHJIOB, B TOM YHCJIE, UCIIOJIB3YeMbIX B npodeccnoHanbHoi obmactu (ITIIIT nmpaBoBbIX cripaBod-
HbIX cucreM, [IT1I1 rmobanpHBIX ceTeit DBM u mpouee).

1. Uudopmanmonnsie pecypesl. Onpenenenue, Ha3HaAYCHUE, CTPYKTYpa, BUIBI, CITIOCOOBI
XpaHeHUs, TIepelaun U TIOMcKa HH(OPMAIIUK.

2. NudopmarnmonHbie pecypchl MPEAMETHBIX M MPOdeCcCHOHANBHBIX O0iacTei (MUHU-
CTEpCTB, BEIOMCTB, yUPEKIEHUH, OOIIECTBEHHBIX U MPO(ECCHOHAIBHBIX COI030B M IpoyYee).
WupopmalinoHHbIe pecypchl B 300TEXHUU.

3.12 IIpakTuyeckoe 3ansaTue Ne 12 (2 yaca).

Tema: «Mupopmanmonnsie pecypcbl. OmnpeneneHue, Ha3HAau€HUE, CTPYKTYpa, BUIHI,
crocoObl XpaHEeHUs, Tepeaaund U nmoucka uHpopmamnuu. MHpopManmonHsie pecypchl IpeaMeT-
HBIX ¥ IPOQeCcCHOHATBHBIX 00nacTelt (MUHUCTEPCTB, BEIOMCTB, YUPESKICHUN, OOIIIECTBEHHBIX U
po)eCCHOHAIBHBIX COI030B U Tpouee). MHbopMamoHHbIe PECYPCHI B 300TEXHUMDY

3.12.1 3apanue ajst padoThI

1. Uadopmarmonnsie pecypcsl. Onpenenenne, Ha3HaueHHe, CTPYKTYpa, BUJIbI, CIIOCOOBI
XpaHeHUsl, IepeJady U novcka nHpopmanuu. MHGOpMaMoHHbIE pecypchl MPEIMETHBIX U IPO-
(deccnoHanbHBIX O0MacTel (MUHHCTEPCTB, BEIOMCTB, YUPEXKICHHH, 0OIECTBEHHBIX U Tpodec-
CHOHAJIbHBIX COI030B U npouee). IHpopManmoHHbIe pecypchl B 300TEXHUH.

3.11-12.2 KpaTkoe onucanue nNpoBOAUMOIO 3aHATHS:

[IITIT otnenbHBIX peaMeTHBIX oOmacteil. Onpenenenue, HazHaueHUE. O030p OCHOBHBIX
BHJIOB, B TOM YHCJIE, UCIIOIB3YeMbIX B npodeccnoHanbHoi obmactu (ITIIIT nmpaBoBbIX cripaBod-
HbIX cucteM, [IT1I1 rmobanpHBIX ceTeit DBM u mpouee).

1. Uudopmanmonnsie pecypcsl. Onpenenenue, Ha3HaAYCHUE, CTPYKTYpa, BUIBI, CITIOCOOBI
XpaHeHUs, TIepeiaur U TIoMcKa HH(OPMAIIUU.

2. NudopmarnmonHbie pecypchl MPEAMETHBIX M MPOGeCcCHOHANBHBIX 00nacTei (MUHU-
CTEpCTB, BEIOMCTB, yUPEKIEHUH, OOIIECTBEHHBIX U MPO(ECCHOHANBHBIX COI030B M IpoyYee).
NudopmarnimoHHbIe pecypehl k&

HHd)OpMaI/;MOHHble mexHojlocuu 6 CUCMeEMAax Op2anu3ayuOHHO20 YynpaejleHusl

OBM npu BeIOOpE pemieHnit B 00JaCTH TEXHOJOTHH, OpTaHU3aIUH, TNIAHUPOBAHUS 1
yIIpaBJIe€HUS IIPOU3BOJICTBOM
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[IprmeHeHne KOMITBIOTEPHBIX MH(OPMAIMOHHBIX TEXHOJIOTUNA TO3BOJISIET B PsJiE CIy4aeB MpH
CpPaBHUTEIBHO HEOOJNBIIMX 3aTpaTax MoJydaTh LIEHHbIE yIpaBieHueckue pemieHus. CocraBieHue
HKOHOMHKO-MAaTEMAaTHYECKUX MOJIETEH M MPOBEACHHE PAacYETOB C IMOMOIIbIO KOMITBIOTEpA MO3BO-
JSTIOT OBICTPO M OTHOCUTEIBHO HEIOPOro MPOBOIUTE Pa3paboTKy M CPaBHEHHE MHOTOYHMCIIEHHBIX Ba-
PHAHTOB TUIAHOB U YIPABICHYECKUX PEIICHUH.

MHOroBapuaHTHOCTb BBIOOpA - OJJHO U3 LEHHEHIIMX KauyeCTB paccMaTpUBacMbIX METO-
710B. OIHAaKO B HACTOSIILIEE BPEMsI IPAKTHUECKOE MPUMEHEHHE S3KOHOMHUKO-MAaTEMaTHYECKUX METOI0B
B YIPAaBJIEHUE U IUIAHUPOBAHUU MPOU3BOJACTBEHHOU JEATEIbHOCTHIO, HECMOTPS Ha OCHa-
IICHUE YNPABICHYECKUX CIYKO cpelcTBaMU BBIUHCIUTEILHON TEXHUKH, AJIEKO HE COOTBETCTBYET
MMEIOILIEMYCSI B 3TOM 00J1aCTH HAyYHOMY 3ar1acy.

TpynHOCTH MPAaKTUYECKOTO BHEAPEHUSI SKOHOMHKO-MATEMaTHYECKUX METOJ/IOB CBSI3aHBI CO
MHOTMMH OOBEKTUBHBIMU M CYOBEKTUBHBIMU INPUYUHAMM, HO IPEXIE BCEro OOYCIOBIEHBI
CIIOHOCTBIO SKOHOMHYECKHUX IPOLECCOB U SBJICHUM, HEBO3MOXXHOCTBIO PACUICHEHMs OOJBIINX
CHUCTEM Ha 0003pHMBIC YaCTH C IIEJIbI0 WX aBTOHOMHOTO PACCMOTPEHHMSI, a TAKKE HEeO0OXOOUMOCbIO
YUIUTBHIBATh HAPSTY C TEXHOJIOTMUECKHMH acleKTaMU U ITOBEACHHUE JII0IEH.

[ToaTOMY nmpakTHYECKH NPUEMIIEMBIM ITYTEM SIBJISIETCSI BKIIOUEHHE KOMIIBIOTEPHBIX pe-
IIEHUH KOHKPETHBIX THIOBBIX 3a/1a4 B MPOLECC NPUHATHUS YIPABICHUECKUX PEIICHUN PYyKO-
BozureneM. [Ipu 3ToM HEOOXOAMMO COUYETaTh OMBIT U TPYAHO(POPMAIN3yeMble 3HAHUSI PyKOBOIU-
TE€JIsl, XOPOIIO 3HAIOUIEr0 NMPOU3BOACTBEHHYIO U XO3SHCTBEHHYIO CTOPOHBI yIpaBIECHYE-
CKOM JIeATENIBHOCTH, C MPOM3BOJUTEIBHOCTBIO M MHOIOBAPMAHTHOCTBIO  KOMITBEOTEPHO-
MAaTEMaTUYECKUX METO/IOB.

B Hacrosiee Bpemst IMEIOTCsl OTpabOTaHHBIE METO/IbI PELLIEHUS Psiia TUIIOBBIX 3a/ad MO Op-
TaHW3aluU U TUIAHUPOBAHUIO MPOU3BOACTBA, JJII KOTOPBIX MOTYT ObITh IPUMEHEHBI KOMITHIOTEPHBIE
TexHOMNoruK. Bee 31v 3a/1aum MoryT OBITh KITacCH(HUITMPOBAHBI CIICAYIOIIAM 00pa3oM.

3) 3ajaun B 00J1aCTH OpraHU3aIy MPOU3BOACTBA. K HUM OTHOCSTCS, HanpuMmep, 3a1a4u
OpraHM3alliy IPOEKTUPOBAHMs, PEMOHTA MAIllMH, TPAHCIOPTAa M CKIAJCKOTO XO3sICTBa, 3aJadn
yIpaBJICHUS Kaue€CTBOM, pacyeTa IOTPEeOHOCTH B pecypcax (TPYIOBBIX, MATEPUATIBHBIX, TEXHUUECKUX ) C
pacnpeesieHneM BO BpEMEHHU Ha OCHOBE KaJIEHIAPHOTO IJIaHA IPOU3BOJICTBA U T.I1.

4) 3ajauu IIaHUPOBaHMs Pon3BoACTBA. K HUM OTHOCSTCS, HanpUMep, 3a1a4y IIaHUPO-
BaHUS TMPOU3BOICTBA TOBAPHOW MPOIYKIIMH, TEXHUYECKOTO PA3BUTHS U MOBBILEHUS YPHEKTUBHOCTU
IPOM3BOJICTBA, TPYZA U 3apabOTHOM IIaThl, MEXaHU3ALUHU U MaTepUaJIbHO-TEXHUYECKOTO obecme-
YEeHUs MPOU3BOJICTBA, 3aJja4M aHAIN3a IPOU3BOICTBEHHO-X03IMCTBEHHON ACATIBHOCTU U T. I,

Takue orpaboTaHHBIE pelICHUs OMPEIEICHHBIX TUIOBBIX 3a7a4 0a3UpPyIOTCs HAa METO-
JlaX UMUTALMOHHOTO MOJICIIMPOBAHUS, JJUHEHHOTO NMPOrpaMMHUPOBAHUS, BEPOATHOCTHOI'O MO-
JEIIUPOBAHUS U JPYTUX METO/IAX.

B03MOXXHOCTB MPaKTUUECKOTO PEIIeHNs] YKa3aHHBIX 3371a4 B HACTOSILEE .BPEMS pacIIUpsIeT-
Cd B CBSI3M C KOMIbIOTEpHU3alMel BCEX 3BEHHEB YIPABICHUYECKOTO aIlapara, CO3JaHueM
JIOKaJIbHBIX U 00BEAVMHEHHBIX BBIUMCIUTENBHBIX CETEH, OpraHu3annel JOKaIbHbIX U LEHTPAIN30-
BaHHBIX MH(OpMALIMOHHBIX 0a3 TaHHBIX U 0OECIIe4eHHEM K HUM OIEpaTUBHOTO TOCTYIIA.

Aemomamu3suposannoe pavouee mecmo (APM) - BblYMCIUTENBHAS CUCTEMA, TIPEIHA3Ha-
YeHHasl JIJIs1 aBTOMaTU3aluU TPO(eCCUOHATILHOM JIeATEbHOCTH.

IIpon3BoauTebHOCT TpyZa NpH UcHonb30BaHMM APM Ha pyTHHHBIX Ollepanusx, NpUMe-
HSIEMBIX MPHU MOJArOTOBKE M Mepeaye JOKYMEHTOB yBEIMYMBAETCS B HECKOJBKO pa3 3a Cuer
NPUMEHEHUS CIEUaIbHOT0 IPOrPaMMHOTO 00eCTICUEHHS.

Tpumepwl ¢hyHkyuti mONb30BaTENCH - COTPYIHUKOB, pean3yeMbie Ha APMe cooTBeTCTBYIOITIC-
TO TUTIA SIBJISTFOTCST:

" [OArOTOBKAa JOKYMEHTOB, COAEPXKAIIUX TEKCTOBBIE, TaOIU4YHbIE U rpaduueckue Qpar-
MEHTBI Ha OCHOBE aHaliu3a JOCTYIHOW MH(OpMaLNy;

" XpaHEHHUE M MOUCK UHPOpPMAIUH;

* mpuem/mepenaya AOKYMEHTOB (MM MX (QparMEeHTOB) BHYTPU YUPEXKACHUS U 3a €ro
MpeJlebl;
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» oOecrnedyeHne peXruMa UCIOJIb30BAHUS U HAJEIKHOTO XPAaHEHHS TOKYMEHTOB.

Taxkum 00pazom, BHeIpeHHe HHPOPMAIIMOHHBIX TEXHOJIOTHI B MIPOIIECC yIpaBIeHHs OpraHu-
3aIUsIMUA HEe OTPAaHUYMBACTCS TOJIBKO aBTOMAaTH3alMel cOopa, XpaHEeHHsl W TIPECTABIICHHS JaHHBIX, a
pacrnpocTpaHsieTcsl Takke Ha aHaIu3 UH(QOpMalK U MOAAEPXKKY MPUHATHS peteHuil. B 6onbimH-
CTBE CJIy4aeB pPEIICHHS MPUHUMAIOTCS Ha OCHOBE MAaTEMAaTHYECKOTO MOJICITUPOBAHUS TEXHU-
KO-D)KOHOMHUYECKOW CUTyalluu B KOHKPETHOH mpeaMeTHor obmactu. PaccmarpuBaemoe B Ta-
KoM acriekre APM pyKoBOIMTENS CTAHOBHTCS YCHIIMTENIEM €r0 MHTEIUIEKTa, IOMOTaeT HaXOIUTh J0CTa-
TO4HO 3 (eKTUBHBIE (HEYOBITOUHBIC) YITPABICHUECKNE PEIICHUS B CIIOKHBIX, THHAMUYECKH U3Me-
HSFOIIUXCS CUTYaIHsX.

Heo6xomumocts B 0OMeHe nH(popmanueil B pa3audabiXx chepax yrnpaBIeHUECKOM Jes-
TETIBHOCTH, MOTYYCHUH HOBBIX CBEJCHUI B PE3y/IbTaTe KOJJICKTUBHOTO OOCYXKACHUS MpoOiIemM
NPUBEIN K TaKUM GopMaM OOIICHHS, KaK KOH(PEPEHITUN, CEMUHAPHI, COBEIIIAHMS.

[IpakTiuecku HA O/THA CEpPhE3HAs C/IENKA, HU OJIFH JIOTOBOP HE MOTYT OBITh 3aKJIFOUECHBI O€3
00CY>K/IEHHSI Ha PA3IMYHBIX YPOBHSIX MPOMEXKYTOUHBIX PE3YJbTATOB, UTOIOB, BAPUAHTOB PEILICHMS, 3a-
CITYILIIBAHUSI OMIMOHEHTOB U MPHHATHSL COOTBETCTBYIOIIMX PEIICHHU. JTa ujaes ObLIa peaan3oBaHa
HOBOM BHJ€ WHGOPMAIIMOHHOTO OOCIYXUBAHUS - meleKoH@epeHyuy. YIaCTHUKI TaKHX KOH-
(epeHIi, yaneHHbIE IPYT OT IPyra HA COTHU ¥ THICSYM KIJIOMETPOB, OJlaroiapsi COBpEMEHHOM dJIeK-
TPOHUKE MOTYT BUJIETh APYr Apyra, 0OMEHUBAThCA JAHHBIMU U rpaduueckoil unpopmanm-
el TUCKYTUPOBATh B YCIOBUSIX, MAKCUMATHHO MPUOIMKEHHBIX K pealbHON KOH(EPEHITUH.

Opranmzanus TenekoHdepeHuit TpedyeT MPHUBJICUCHUS BechMa pasHOOOpa3HOM armapa-
TYpBI: TEPMUHAJIOB, ()AKCUMUIILHON CBSI3H, TEJICBH3MOHHBIX KaMep, BUIEOMAarHUTO(POHOB, KOMITb-
I0TEPOB, MOJIEMOB, aKyCTHYECKOM arapaTypbl.

Hogeiimel TexHonorueir MHGOPMAITMOHHOTO OOCTY)KMBAHUS OpPraHU3ALUN SBISIOTCS
CO3/1aHHE UCTIOIb30BAHUE A8MOMAMUIUPOSAHHBIX UHPOPMAYUOHHBIX CUCEM UHMEIEKNTYWILHO20 MUna
(3KCriepTHBIE CHCTEMBI, (DYHKIIMOHUPYIOIIME B PEXUME PEATHHOTO BPEMEHH, CUTYaIMOHHBIE KOMHATBI, HH-
TEJUIEKTYaIbHbIE CUCTEMBI ITOJIEPYKKH PUHSTHS PEILICHNS U T.11.).

Hugopmayuonnvie mexnonozuu 6 00yuenuu

Co3nanue ¥ COBEpUIEHCTBOBAHWE KOMIBIOTEPOB MPHUBEIO M MPOJOIIKAET MPUBOAUTH
K CO3/JaHUIO HOBBIX TEXHOJIOTUH B Pa3JIMUHBIX cepax HAydyHOH U PAKTUYECKOH JesTeNibHOCTH. OIHOM
n3 Takux cep crao obpazoanue. Herpaauimonnple HHPOPMAIIMOHHBIC CUCTEMBI, CBSI3aHHBIC C
00y4yeHreM, Ha3bIBAIOT HH(POPMALIIOHHO-00YJaIOLTIMU.

Aemomamuszuposannaa ooyuarouwana cucmema (AOC) - KOMIUIEKC NPOTPaMMHBIX,
TEXHUYECKUX M Yy4eOHO-METOJAMYECKHX CPEACTB, NpPEeAHA3HAYCHHBIX JUIS aKTUBHOTO WHIMBU-
IyalbHOTO 00Yy4EHUS YeloBeKa Ha OCHOBE MPOrPaMMHOI0 YIIPAaBIEHHS STUM 00yUYEeHUEM.

A@I’I’lOMLZWluS‘upOGCZHHble cucmembsvl Ha)yYHblx uccniedosanuil

AemomamusuposanHvle cucmemvl HayuHvlx uccieoosanuti (ACHH) npenctaBisitoT co0oi
nporpaMMHO-aImapaTHble KOMIIJIEKCHI, 00pabaThiBalOIINe JaHHBIC, MOCTYMAIONIUE OT pas-
JUYHOTO POJa IKCIIEPHUMEHTAIBHBIX YCTAHOBOK M M3MEPUTENBHBIX MPUOOPOB, M HA OCHOBE UX aHa-
au3a obseryaroniue oOHapy)eHHe HOBBIX 3()PEeKTOB U 3aKOHOMEpHOCTeH (puc. 1).

brnok cBsi3u ¢ m3MepUTENTLHOM armapaTypoi mpeoOpazyeT K Hy>KHOMY BUIY HH(OPMAITHIO, TIO-
CTYTIAIOLIYIO OT U3MEPUTEITLHOM anmapaTypsbl.

B 6aze manHbIX XpaHuTcs uHGOpMaIKs, MOCTyNUBIIAs U3 0JI0Ka CBSI3U C U3MEPHUTEIb-
HOU ammapaTypoii, a Takke 3apaHee BBEIEHHAs C IeNbI0 00ecreueHust paboTOCIIOCOOHOCTH CUCTe-
MBL.

PacyeTHbIii ONOK, BBITONHSS TPOTPAMMBbI U3 TIaKeTa MPUKIAAHBIX MPOTrpaMM, IPOU3BO-
JIUT BCE MaTeMaTHYecKUe PacyeThl, B KOTOPHIX MOKET BO3HUKHYTh TTOTPEOHOCTH B XOJIe HAYYHBIX HCCIIENO-
BaHUIA.
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PacdeTpl MOT'YT BBITIOJTHSTECS KaK MO TPEOOBAHHIO UCCIIEIOBATENS, TAK M OJIOKA UMUTAIIOHHO-
ro mozenupoBanus. [Ipu 3TOM Ha OCHOBE MaTeMaTHYeCKUX MOJIENe BOCIIPOM3BOIUTCS MPOLECC,
IIPOUCXOMSAIINM BO BHEIIHEN Cpele.

DKCrepTHAs CHCTEMa MOJISITUPYET PacCy KICHHSI CTICIIUATTICTOB JJAHHOM MPEeIMETHOM 00J1acTH.
C ee OMOIIBI0 UCCIE0BATENh MOXKET KITacCU(UIIMPOBATH HAOIIOAAEMbIC SIBIICHHS, THATHOCTH-
pOBAaTh TEYEHUE CIIETYEMBIX ITPOLIECCOB.

Weeneposatens
A
A
YoTPOUCTBA

oToDpameHua KnaewaTtypa

WHhOpMALMKH

A A A

I
Enok > o
PacyeTHLIA JkcnepTHaA
UMUTALMOHHOTD |
Bnow CHCTEME

MSAeNUpPOoBAHWA

A

Enok cenau c
W3MEPHTENEHON
annapaTypoi

| A
Puc. 4.1 - Tunosas ctpykrypa ACHU

MakeT NpUKNagHbLIX

Ba3sa AaHHbIX
MpOrpamMm

ACHMU nonyunim nmmpoKoe pacrpoCTpaHEeHUE B MOJICKYJIIPHONM XMMUW, MHHEPAJIOTHH, OHO-
XUMHH, (PU3HUKE FJIEMEHTAPHBIX YaCTUI] 1 MHOTUX JPYTUX HayKax.

Cucmemvl agmomam U3UPOBAHHO20 NPOEKMUpPosanus

bmskumu o cBoeit cTpyKType U QYHKIMSIM K CUCTeMaM aBTOMATU3AIMK HAyYHBIX HCCIIEI0Ba-
HUN OKa3bIBAIOTCSI CUCTEMBI aBTOMATU3UPOBaHHOTO TipoekTrpoBanusi (CAITP).

CAIIP - xoMuieKkc MporpaMMHBIX U anmapaTHbIX CPEeACTB, MPEIHA3HAUECHHBIX 1JIs aBTO-
MaTH3alHH POIECCa MPOESKTUPOBAHUS YEIOBEKOM TEXHUYECKUX M3/EINI WM MTPOyKTOB UHTEII-
JIEKTYaJIbHOU JIEATEIBHOCTH.

[TpoexTupoBaHre HOBBIX H3NIEIMHA - OCHOBHas 3ajada u3o0peraresiell KOHCTPYKTOPOB,
MPOTEKAeT B HECKOJBKO ATANOB, TAKUX KaK HOPMHUPOBAHHE 3aMbICIa, MOUCK (DHU3UMUECKUX
MPUHLIKIIOB, 00ECIEeYnBAIONIIUX pPealn3alIo 3aMbICIIOB U TpeOyeMble 3HaUEHUH KOHCTPYK-
WY, TIOUCK KOHCTPYKTUBHBIX PEIICHHI, X pacyeT U 00OCHOBaHME, CO3JaHUE OIBITHOrO 0Opasla,
pa3paboTKa TEXHOJIOTHI MPOMBIIUIEHHOTO u3rotoBieHus. Eciu gpopMupoBanue 3ambiciia U MOMCK
(GU3UUECKUX TPUHIHUIIOB MOKA OCTAIOTCS YHCTO TBOPYECKUMU, HE TOIAIOIIIMUCS aBTOMATH-
3alliM ATaraMH, TO MPH KOHCTPYHMPOBAHWU M pacdyeTax C ycrexoM MoryT ObiTh mpuMeHeHbl CAIIP
(puc. 4.2).

I'eounghopmayuonnvie cucmemovt u mexnonozuu

I'eonndopmarmonnsie cuctembl (IMC) u TMC- TexHONOTHM OOBEIUHSIIOT KOMITBIOTEPHYIO
KapTorpauio U CUCTEMBbI yrpaBieHus 6azamu gaHHbIX. Konnenmus texnonorun ['MIC coctout
B CO3aHUM MHOTOCJIIOMHOMN DJIEKTPOHHOM KapThl, OIIOPHBIN CJIOM KOTOPOM OIMCHIBAECT Ieorpa-
buro TeppUTOPHH, a KKABIA U3 OCTATIBHBIX CJIOEB - OJIMH U3 ACMEKTOB COCTOSIHUS TeppuTopuu. Tem
cambiM [ C-mexHonozuu OnpeeNsioT creuuIecKyro o0nacts paboTsl ¢ HHGOpPMAIIUEH.
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Texnonoruss I'NC npumenuma Be3ze, Ie HEOOXOAUMO YYUTHIBATh, 00pabaTHIBATH U Jie-
MOHCTPHPOBATh TEPPUTOPHAIBHO pacnpeneneHHylo uHopmamnuio. [lonpzoBarensmu ['MC-
TEXHOJIOTUU MOTYT OBITh KaK OpraHU3alliH, Ybs JEATEIBHOCTh IIEIMKOM 0a3upyeTcs Ha 3eMiie
BlIafieblibl  HEe(PTEra3oBbIX  NPEANPUSATHH, HSKOJIOTHYECKHUE  CIYXKOBI, IKUIUIIHO-
KOMMYHaJIbHOE XO035HCTBO, TaK U MHOTOYHUCIIEHHbIE KOMMEpUYECKHUE NMpeAnpuaTus - 6aH-
KM, CTPaxOBble, TOPIOBbIE U CTPOUTENbHBIE (PUPMBI, Ubsl YCHEIIHAs paboTa BO MHOI'OM 3aBHCUT OT
NPaBUIILHOTO U CBOEBPEMEHHOTO YUeTa TePPUTOPHUATIBLHOTO (haKkTopa.

B ocnose mo60it 'MC nexut naDOpMAUsS 0 KaKOM-TU0O0 ydacTKe 3€eMHOW TMOBEpX-
HOCTHU: KOHTHHEHTE, CTpaHe, ropojie, yJIuIle.

BJl opranusyercs B Bujae Habopa cioeB uHpopmaruu. OCHOBHONW MIPUDT CONEPKUT
reorpaMuecKy MPUBS3aHHYIO KapTy MECTHOCTH (TOTOOCHOBA). Ha Hero HakiaibIBalOTCS JIpyrue
cjou, Hecylue nHpopmanuio 00 ob6vekmax, HAXOAAUIMXCS HA JAHHON TEPPUTOPUN: KOMMYHH-
KaIliM, B TOM YHCJI€ JIMHUM 3JIEKTporiepead, Here- U ra30IpoBO/Ibl, BOJOIPOBOIbI, TPOMBIIII-
JICHHbIE OOBEKTHI, 3€MENbHbIE YYaCTKH, ITOYBbI, KOMMYHAJIbHOE X034HCTBO, 3€MJIEMOJIb30BA-
HUE U JD.

B nmpouecce co3naHus U HaOXKEHUS CIOEB IPYr Ha Apyra MeXAy HUMH yCTaHaB-
JUBAIOTCS HEOOXOJMMBIE CBSI3M, YTO IO3BOJISIET BBIMOJHATH HMPOCTPAHCTBEHHBIE OMEpAaI[UU C
00bEKTaMU MOCPEICTBOM MOJEIUPOBAHUS U UHTEIUIEKTYalbHOI 00pabOTKU TaHHBIX.

Kax npaBuio, nuHpopmamus npeacTaBisieTcs rpaguuecku B BEKTOPHOM BUJE, YTO TO-
3BOJISIET YMEHBIIUTh 00bEM XpaHUMOM MH(GOPMAIMHN U YIPOCTUThH OINEPALUU 110 BU3YyaJu3alUu.
C rpaduueckoil nHpopManueld cBsi3aHa TEKCTOBasl, TaOIMYHAs, pacyeTHas WH(poOpMaIus, Ko-
OpIWHaTHas MPUBS3Ka K KapTe MECTHOCTH, BUICOM300pakeH s, ayAnokommeHTapuu, b/l ¢ onu-
CaHHEM OOBEKTOB M UX XapaKTEePUCTHK.

Muorue 'MC BkmtovaroT aHamuTU4deckue GyHKIUN, KOTOPBIC TO3BOJISTIOT MOCIUPOBATh
IPOLIECCHI, OCHOBBIBASICH HAa KapTOTrpaduyecKoil HHpOopMaIuu.

[Iporpammuoe aapo 'MC MoxHO yCIIOBHO pa3feiuTh Ha nBe noacucteMbl: CYB/ u
yIpaBlieHHE TpapuecKiM BbIBOAOM n3o0pakenus. B kauectse CYB/] ucnones3yror SQL-cepBepsl.

PaccmoTpuMm TunoByro cxemy opranuzanuu ['MMC-TexXHOJIOTMH, B HACTOAIIEE BPEMS CIIO-
YKUJICSI OCHOBHOM Habop KoMnoHeHToB, coctaBisronmx [ MIC. K aum otHocsTes:

6) TpUOOpETEHHUE U MPEIBAPUTEIIBHAS ITOJITOTOBKA JTAHHBIX;
7) BBOJ U pa3MellleHUE JaHHBIX;

8) ympaBieHUE TaHHBIMU;

9) MaHUNyJSAIUS JAHHBIMU U UX aHAJU3;

10) mpon3BOICTBO KOHEYHOTO MPOIYKTA.

OyHKIIMOHATHHBIM Ha3HAYEHUEM JTAHHBIX KOMIIOHEHTOB SIBJISICTCS:

Ilpuobpemenue u noocomosxka UCXOIHBIX AAHHBIX; BKJIIOYAET MaHUMYJISAIUHN C HC-
XOJHBIMH JTaHHBIMH KapT - MaTepuajamM Ha TBEpJOM WM OyMaXHOW OCHOBE, JaHHBIMU
JUCTAaHUMOHHOTO 30HAMPOBAHUS, pE3ylbTaTaMU IMOJEBBIX MCHBITAHUH, TEKCTOBBIMH (Tal-
JTUYHBIMU ) MaTepUANIAMH, C APXUBHBIMU TAHHBIMH.

B600 u pasmewenue npocmpancmseenHol U HeNPOCMPAaHCmMEeHHOl COCTABIAIONINX JaHHBIX
BKJIIOUAET KOHBEPTHUPOBAaHME HMH(OpPMAIMM BO BHYTPEHHHE (POPMAThl CUCTEMBI M OOeCTicYeHHE
CTPYKTYPHOM U JIOTHYECKON COBMECTUMOCTH BCETO MHOYKECTBA MOPOKIAEMBIX JAHHBIX.

Ynpasnenue oannvivu TiperonaracT HATMYUE CPEJICTB ONTUMAIBHOM BHYTPEHHEH OpraHn3aIlii
JTAHHBIX, OOecTieunBaroNHX YPPEKTUBHBINA TOCTYIT K HHM.

DYHKYUYU MAHUNYIAYUY U AHAU3A TIPENICTABICHBI CPECTBAMH, MIPEIHA3HAYCHHBIMU JIJIS
coepKaTeIbHOM 00paOOTKHM MaHHBIX B MENSIX 00pabOTKM M peopraHM3aiiui JaHHbIX. C TOYKH
3peHUs MOJIb30BATENs, 3TH (DYHKIMH SIBISIOTCS TIIaBHBIMU B [ M C-mexnonoeusx, OTOMY UYTO TI03BO-
JSIOT TIOJIy4aTh HOBYIO HH(OpMaIuUi0, HEOOXOIUMYIO AJsl YIpPaBJICHUS, UCCIEIOBATEb-
CKHX LIEJIEH, IPOTHO3UPOBAHHUSL.

IIpouzeo0cmeo KoHeuHo2o npodykma BKIIIOYAET BHIBOJ MOJYYEHHBIX PE3yJIbTaToOB ISl KO-
HeuHbIX notpedureneit ['MIC. DTu mpoayKThl MOTYT MPEICTAaBIATh KAPThI, CTATUCTHYECKUE OTYETBI,
pasnuyuHble rpaduky, cTaHAapTHBIE (GOPMBI ONPEIETEHHBIX IOKYMEHTOB.
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Kpome 3toro, kaxpiii kKaprorpaguyeckuii 00beKT MOXKET UMETh aTpuOyTHUBHYIO HH(OpMa-
IO, B KOTOPOU COMIEPIKHUTCST MH(OpMAIsi, KOTOpast He 00s13aTEIIbHO JOHKHA 0TOOpakaThCsl HA KapTe
(HampuMep, YUCIIO JKUIIBIIOB KAKOTO-JIOO0 JIoMa U UX COIMAIIBHBINA CTaTyC).

[Nonarmsiroriee 6ompimHCTBO [ MIC-cricTeM pasnyaroT TEOMETPUYECKYIO M aTpHOYTHBHYIO KOM-
noHeHTh! 0a3 ganHbIX [MIC. VX yacTo Ha3bIBAIOT TaKKe MPOCTPAHCTBEHHBIMU (KapTorpaduuecKu-
MH, TEOMETPUUECKIUMH) U HETIPOCTPAHCTBEHHBIMU (TAOJUIHBIMH, PEISIIMOHHBIMU) TaHHBI-
MHU.

Kaprorpaduuekas undopmaims npenctapBiasieTcss TOYKaMH, KPUBBIMU U IUIONIQJIHBIMU
O00BEKTaMH.

ATpubyTuBHas uHGOpMAIMs COACPKHUT TEKCTOBBIC, YHCIIOBBIC, JIOTHUYECKUE JAaHHBIE O
KapTorpadpuueckux oobekTax. bonpmmuHcTBO coBpeMeHHbIX [ IC-uHCTpYyMEHTapHeB MO3BOISIOT
XpaHUTh nHpopMaluio B coctaBe b/l, kak mpaBuiio, pensuOHHBIX.

ATtpuOyTHBHAs MH(OPMALIHS XPAHUTCS B BUJIE OTACTBHBIX TaOMMYHBIX (PaifioB, Kak MPaBHIIO, B
dbopmarax pensimoHHBIX 0a3 manHbiX cucteM DBF, PARADOX, ORACLE, INGRESS. Taxoii cro-
€00 XapakTepeH Kak JyIsl 3aIaHbIX KOMMEPUYECKUX MPOAYKTOB, TaK M COBPEMEHHBIX OTEUECTBEHHBIX
pa3paboToK.

3.11-12.3 Pe3yabTaThl M BBIBOJbI: B PE3YJIbTATE IPOBEJECHHOIO 3aHSTHS CTYIEHTBI:
ocomwyin ToHATUsL O IIIIT oTmenbHBIX mMpeaMETHBIX oOjacTeil, MHPOPMAIMOHHBIX pecypcax
NPEIMETHBIX U MPO(eCCHOHATBHBIX 00acTe;
npuoOpenn yMeHus U HaBbiku XapaktepusoBarh [IIII1 oTaenbHBIX MpeIMeTHBIX 00JacTel, uH-
(dbopMaImoHHbBIE PECypPCHI MTPEIMETHBIX U MPOPECCHOHATBHBIX 00JIACTEH.

3.13 IIpakTuyeckoe 3ansaTue Ne 13-14 (2 yaca).

Tema: «CereBble TeXHONOTMU. IHTEPHET TEXHOJIOTUN»

3.13.1 3apanue s padoThl

1. CereBbie TexHOJNIOTUU. NTHTEpHET TEXHOJIOTUH.

3.13.2 Kparkoe onucanuve npoBOAUMOIO 3aHATHSA:

1. CereBble TexHONIOTUU. VIHTEpHET TEXHOJIOTUU.

CeTteBoi pe;KMM aBTOMATH3HPOBAHHOM 00padoTKu nHpopMaunu

Cemb - 3TO COBOKYITHOCTb MTPOTPAMMHBIX, TEXHUUYECKUX ¥ KOMMYHHUKAIITMOHHBIX CPEJICTB,
obecnieunBaronux 3P GHEeKTUBHOE pacIpeeICHHE BHIYUCITUTEIBHBIX PECYPCOB.

CeTb 0O3BOJISIET:
- MMOCTPOUTH pacrpeneneHHbIe XPaHWINIIA uHdopmaun (6a3mwr
JTAHHBIX);
- pacIIMpPHUTH TIEPEUEHb PEIIaeMbIX 3a/1a4 Mo 00padoTke nH(popMaIuu;
- MOBBICUTD HA/IKHOCTh HH(POPMAIIMOHHON CUCTEMBI 3a c4eT AyonupoBanus padotsl [1K;
- co3/1aTh HOBBIE BU/IBI CEpBHUCHOIO o0ciTyXKUBaHUS, Hanpumep
AIIEKTPOHHYIO TIOUTY;
- CHU3HUTH CTOUMOCTh 00pabOTKH HH(OpMAITUH.

XapaKkTepUCTUKU CETEN:
- OTKPBITOCTh. 3aKIJII0UaeTcsi B 00ecreyeHNH BO3MOKHOCTH MOIKIIOYEHUSI B KOHTYP CETH
T00BIX TUITOB coBpeMeHHBIX [1K;
- pecypchl. 3HAUUMOCTh M LIEHHOCTh CETH JOJDKHBI ONPEAeNiaThcs Ha0OpOM XpaHHUMBIX B
Hell 3HaHUM, TaHHBIX U CIOCOOHOCTHIO TEXHUYECKHUX CPEICTB OMEPATHBHO UX MPEICTABIATH JIH-
060 00pabaThIBaTh;
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- HAJEKHOCTh. TpaKTyeTcsl Kak oOecreueHne BHICOKOTO MOKa3aTels «HapaOOTKH Ha OTKAa3
3a CUET OMNEPATHUBHBIX COOOIIEHUH 00 aBapUIlHOM pexHuMe, TECTUPOBAHMS, IPOrpPaMMHO-
JIOTUYECKOTO KOHTPOJIS U yOIUPOBAHUS TEXHUKU;

- JUHAMHYHOCTD. 3aKJII04YaeTCs B MUHUMU3ALUN BPEMEHU OTKJIMKA CETH Ha 3ampoc MOJIb-
30BaTes;

- untepdeiic. Ilpenmonaraercsi, 4To ceThb oOeCrmeYMBaeT IIUPOKUN HAOOp CEPBUCHBIX
GyHKUIMH 10 OOCITYKUBaHHUIO TOJH30BATENS M MPEJAOCTABICHUIO €My 3alpalluBaeMbIX HH(Op-
MAaI[MOHHBIX PECYPCOB;

- aBTOHOMHOCTb. [IoHMMaeTCsi Kak BO3MOXKHOCTh HE3aBUCHMOM pabOThI ceTeil pa3iIndHbIX
YPOBHEW;

- KOMMYHHKAIUU. K HUM TpeabsBISIFOTCS 0cOObIe TpeOOBaHus, CBI3aHHBIC C 00ECIICUeHU-
eM yeTkoro B3aumojeicTBus 1K mo mo0oit mpuHATON ToNb30BaTeieM KOH(MUTYpPAllUd CETH.
Cerb oOecrieuymBaeT 3alIUTy JAHHBIX OT HECAHKIMOHHPOBAHHOTO JIOCTYMA, aBTOMATHUYECKOE
BOCCTAaHOBJICHHE PabOTOCTIOCOOHOCTH TPH aBAPUHHBIX COOSX, BBICOKYIO JIOCTOBEPHOCTBH IIe-
penaBaemMoi HHGOPMAIIUU U BBIYUCIUTEIHHBIX POLIETY.

Baxneilmen xapakTepUCTUKOW CETH SIBIIAETCS TOIOJOTHS, ONpeaensieMas CTPyKTypour
coequnenus [1K B cetu. PaznuyaroT aBa Buaa Tomonorud — ¢usndeckas u morudeckas. [lon
@usuueckoti mononozueti TOHUMAETCS pealibHasg CXeMa COCTUHEHUS Y3JIOB CETU KaHalaMU CBS-
34, a IIOJ1 102U4eCKOl — CTPYKTypa MaplIpyTOB IOTOKOB JAHHBIX MEXAY y3JIaMHU.

HaunGonee oOmmpHO npeacTaBieHa KiacCu(DUKaUs CETEBBIX TEXHOJIOTHH MO MPHU3HAKY
«OXBAT TEPPUTOPUNY.

Hcnonp3zoBanne mnepcoHanbHbIX kKommbioTepoB (IIK) B cocraBe noxanvHuix eviuucau-
menvrwix cemeti (JIBC) obecrieunBaeT MOCTOSHHOE M ONEPATUBHOE B3aUMOACHUCTBUE MEKIY OT-
NENbHBIMU TIOJb30BaTENIIMU B Mpelelnax KOMMepYecKol 1ub0 HaydHO-IIPOU3BOJCTBEHHOM
cTpykTyphl. Bee ee komnonents! cetu (11K, kaHaibl KOMMYHUKAIMA, CpeacTBa CBSI3H) (u3nde-
CKU pa3MeIIaoTCsl Ha HEOOJbIION TEPPUTOPUH OJHOM OpPraHU3alMH WK €€ OTACNbHBIX MOopa3-
JNEJICHUM.

Teppumopuanvroti  (pecuoHanvbHoll) HA3BIBAIOT  CE€Th, KOMIBIOTEPHI KOTOPOW HAXO-
JSITCSL HA OOJIBIIOM YIAJICHUU APYT OT APYyra, KaK MPaBUiIO, OT ACCITKOB 0 COTEH KHIOMETPOB.
NHorna TeppuTopHaibHYIO0 CETh HA3bIBAlOT KOPHOPATHBHOM WIIM BeIOMCTBEHHOW. Takas ceThb
oOecrieunBaeT OOMEH JaHHBIMH MEXIY MMEIOIIMMHU JIOCTYIl K pecypcaM ceTH abOHEHTaMH IO
TeneOHHBIM KaHajaM CeTH OoOLIero Ha3HaYeHHsl, KaHanaM ceTu «Telekcy, a TakKe MO CIyTHH-
KOBBIM KaHanaMm cBsi3u. KonmudecTBo aOOHEHTOB ceTH He orpaHmueHo. MM rapaHtupyercst Ha-
JNEKHBIH OOMEH JaHHBIMU B PEXHME «PEaJIbHOrO BpeMEHW», mepenada (pakcoB U TelaePOHHBIX
(TeTeKCHBIX ) COOOIICHMI B 3aIaHHOE BpeMs, Telle(hOHHAs CBS3b MO CITYTHHKOBBIM KaHAaJIaM.

OcHoBHas 3a/1aua edepanvbHoli cemu — CO3JIaHUE MAruCTPaIbHON CETH TIepeIayuu J1aH-
HBIX C KOMMYTAaIlMel MaKkeToOB U MPEAOCTABICHUE YCIIYT IO Mepeade TaHHbIX B pealbHOM Mac-
mrade BpeMEHH IIUPOKOMY KPYTY MOJIb30BaTelei, K YUCIy KOTOPBIX OTHOCSTCS M TEPPUTOPHU-
aJbHBIC CETH.

I nobanvuvie cemu 006eCTIEUMBAIOT BO3MOXKHOCTh OOIICHHS 10 MEPENHUCKE U TeIeKOH(e-
peniun. OcHOBHAs 3a/1a4ya 1I00ANBHOM ceTu — obecreueHne aboHEHTaM He TOJBKO OCTyMa K
KOMIIBIOTEPHBIM pecypcaM, HO UM BO3MOXXHOCTH B3aMMOJCHCTBHS MEXIy COOOWH pa3iIM4HbIX
po(hecCHOHANBHBIX TPYIII, PACCPEIOTOUYCHHBIX HAa OONBIIION TEPPUTOPHH.

3.13-14.3 Pe3yabTaThbl M BBIBOJBI: B PE3YJIbTATE IPOBEACHHOIO 3aHITHS CTYIEHTBI:
- OCBOWJIM IOHATHUS O CETEBBIX TEXHOJIOTHUSX, UHTEPHET TEXHOJIOTUSX;
- IpUOOpPETN YMEHHSI M HaBBIKU JaBaTh CPABHUTEIbHYIO XapaKTEPUCTHKY CETEBBIM TEXHOJIOTHUSIM,
UHTEPHET TEXHOJIOTHSIM.

3.15 IIpaxkTuyeckoe 3ansaTue Ne 15 (2 yaca).
Tema: «KoMIbIOTEPHBIN SKCIIEPUMEHT B HAYKE M IIPOU3BOACTBE

95



3.15.1 3apanue nis padoThI
1. KoMnbroTepHBIN SKCIEPUMEHT B HAYKE U MPOU3BOJICTBE

3.15.2 Kparkoe onucanue MpoBOAUMOIO 3aHATHSA:
1. KoMnbIOTEPHBII 3KCIIEPUMEHT B HAYKE U IIPOU3BOJCTBE

3T31’[LI, HeJIU U CPeaACTBA KOMIIBIOTEPHOI0 MATEMATUYECCKOI0 MOACIUPOBAHUSA

31ech MBI PacCMOTPHM IMPOIECC KOMIBIOTEPHOTO MATEeMAaTHUYECKOTO MOJISIUPOBAHMS,
BKJTFOYAIONTUH YHCIICHHBIN YKCIIEPUMEHT ¢ MOJIEIbIO (puc. 6.1).
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Puc. 6.1 - Obmras cxema mporecca KOMIIbIOTEPHOTO MaTEMAaTUYECKOT0 MOJICTUPOBAHUS

Ilepeviit 3man - onpedenenue yeneii MOOEAUPOBAHUA.

OcHOBHBIE U3 HUX TaKOBBI:

4) Mopenb Hy)XHa JJIS TOTO, YTOOBI MOHATh, KAK YCTPOCH KOHKPETHBIH OOBEKT, KaKOBa
€ro CTPYKTYpa, OCHOBHBIE CBOMCTBA, 3aKOHBI Pa3BUTHUS U B3AUMOACHCTBHS C OKPY>KAIOLIUM MHU-
poMm (TOHMMAaHHE);

5) Monens Hy)XHa JJI TOTO, YTOOBI HAYYUTHCS YIPABIATH 00BEKTOM (HIIM MPOIIECCOM) U
OTIpPENIeIUTh HAWIYYIIHe CHOCOOBI yIpaBJIeHUsS MPH 33aJaHHBIX LENIX U KpuTepusx (ympasie-
HUE);

6) MoJenb Hy)XKHa JJIsl TOrO, YTOObI MPOTHO3UPOBATH MPSAMbIE U KOCBEHHBIE TOCIIE/CT-
BUSI peaTu3alliy 3aJaHHBIX CITIOCO00B U (hOPM BO3ACHCTBUS Ha OOBEKT (MPOTHO3UPOBAHHKE).

Buvipabomka konyenyuu ynpasnenus o0vekmom - Apyrasi BO3MOXKHas! LeJIb MOJIeTUPOBa-
Hus. Kakoit pexxum mosiera camosiera BRIOpaTh sl TOTO, YTOOBI MOJIET ObLT BIIOJIHE 0€30MMacHBIM
U SKOHOMHYECKH HambOosee BhIrogHbIM? Kak cocTaBUTh rpaduK BBHIMOJIHEHUS COTEH BHUIOB pa-
00T Ha CTPOUTEITHCTBE OOJBIIOTO O0BEKTA, YTOOBI OHO 3aKOHYMIJIOCH B MAaKCUMAJIBHO KOPOTKUHN
cpok? MHOXECTBO TaKUX MPOOJIEM CHCTEMATHUYECKH BO3HUKACT MEpPe] IKOHOMHUCTaMH, KOHCT-
PYKTOpamu, Y4eHbBIMHU.

Haxonen, npoenosuposanue nociedcmsuti TeX WIA UHBIX BO3CHCTBUI HA 0OBEKT MOXKET
OBITh KaK OTHOCHUTEJIBHO MPOCTHIM JIEJIOM B HECIOXKHBIX (PU3NYECKUX CHUCTEMaxX, TaK M YPe3BbI-
YalHO CJIOKHBIM - Ha T'paH! BBIIIOJHUMOCTH - B CUCTCMaAX 6HOJ’IOI‘O-3KOHOMH‘ICCKHX, coualib-
HBIX. ECIM OTHOCUTENBHO JIETKO OTBETUTH Ha BOIPOC 00 M3MEHEHUH PEeKUMa pacIpOCTpaHEHUs
TCIIJIAa B TOHKOM CTCPIKHC IMPU U3MCHCHHAX B COCTABJAIOMICM €TI0 CIJIaB€, TO HCCPABHCHHO
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TpyAHEEe IPOCIeaANUTh (TIPeACKa3aTh) IKOJOTHUECKUE U KIMMAaTHUYECKUE TIOCIECTBUS CTPOUTENb-
ctBa KpynHoi ['DC unu conuanbHble MOCIEACTBUS U3MEHEHUH HaJIOTOBOI0 3aKOHOJATEILCTBA.
Bo3MoxHO, 1 3/1eCh METO/bl MaTeMaTHYECKOT0 MOJEIMPOBAaHUs OyAyT OKa3bIBaTh B OyylieMm
0oJiee 3HAUUTEITbHYIO TTOMOIIIb.

CocTaBUM CIUCOK BEJIMYUH, OT KOTOPBIX 3aBHCHUT MOBEACHUE 00BEKTa WM X0 Mpoliec-
ca, a TaK)Ke TeX BEJIMYMH, KOTOPBIE JKeJIaTeIbHO MOMYyYUTh B pe3ysbTaTe MojaeaupoBanus. O0o-
3HA4YMM TepBbIe (BXOAHbIC) BEIMYUHBI YEPE3 X/, X, ..., X,; BTOPHIE (BBIXOIHBIC) YEPE3 V1, V2,..., Vi-

CuMBONIMYECKU TOBEIEHHE O0BEKTa MM MPOLIECCa MOXKHO INPENCTaBUTh B BUIE: ) =
Fj(x;, x3 ..., xy) (G=12,..., k),

rae F - Te gecTBUs, KOTOpbIE ClieAyeT MPOU3BECTH HaJl BXOJHBIMU MTapaMeTpamMu, YTOOBI
MOJTYYUTh PE3YyIbTATHI.

Bxoanbie mapameTpbl, MOTYT OBITh M3BECTHHI "TOYHO", T.€. MOJAABATLCS (B MPHUHITUIIC)
U3MEPEHUIO OHO3HAYHO U C JIIOOOH CTENEeHbIO TOYHOCTH - TOT/Ia OHH SBJISIIOTCSA JAETEPMUHHUPO-
BaHHBIMM BeJIMYMHaMU. Tak, B KJIaCCMUECKON MEXaHUKe, CKOJIb CIIOKHOM HU ObL1a OBl MOJENU-
pyemas cucTeMa, BXOJIHBIEC ITapaMeTphl IeTePMUHUPOBAHBI - COOTBETCTBEHHO, ICTEPMHUHHUPOBAH,
OJIHO3HAYHO PA3BUBAETCS BO BPEMEHU MPOIECC IBOIOINH TaKOW CUCTEMBI.

OnHako B mMpupoje U OOIIECTBE TOPa3I0 Yalle BCTPEUatoTCsl MPOLECCH HHOTO Poja, KO-
I/1a 3HAYEHUS] BXOJHBIX [MapaMeTPOB U3BECTHBI JIMIIb C ONPEEICHHON CTENEHbIO BEPOSITHOCTH,
T.€. 3TU MApaMeTPhl, SBIISIOTCS BEPOSATHOCTHBIMHU (CTOXACTHUECKUMH), U, COOTBETCTBEHHO, Ta-
KHUM € SIBJISIETCS MTPOLIECC IBOJIOLUU CUCTEMBI (CIy4JaiiHbINA MPOoIEecc).

"Cnyuaiinoii” - He 3HaYUT "HENPENCKa3yeMBbIH'"; IPOCTO XapaKTep MCCIIEIOBAHMs, 3a/1a-
BaeMbIX BOIPOCOB pe3K0 MeHseTcs (oHM mpuodperaroT Bu "C kakoit BeposTHOCTHIO...", "C Ka-
KMM MAaT€MaTU4YECKUM OKUJaHUEM..."H T.11.). [[puMepoB ciayyallHbIX IPOLIECCOB HE CUECTh KAK B
HayKe, TaK U B OOBIICHHON >KU3HM (CHJIBI, IEUCTBYIONIME HA JIETSIIUNA CaMOJIET B BETPEHYIO MO-
TO/Y, IEPEX0]1 YIMIIBI TPH OOJIBIIIOM ITOTOKE TPAHCIIOPTA U T.1I.).

Jljig cToXacTU4ecKo MOJIENIM BBIXOJHBIE MMapaMeTphl MOTYT OBbITh KaKk BETUYMHAMU Be-
POSITHOCTHBIMU, TaK ¥ OJJHO3HAYHO OMPEIEIIIEMBIMHU.

BaxkneiiimmmM sTanoM MOJEIUPOBAaHMS SIBISIETCS pa3/eieHHe BXOJIHBIX MapamMeTpoB IO
CTCTICHH BaKHOCTH BJIMSIHHS X U3MEHEHHUU Ha BBIXOJHBIC. Takoil mporecc Ha3bIBACTCS PAHHCU-
posanuem (pa3aciieHUEM 10 paHram). Yare Bcero HeBO3MOXKHO (Ja ¥ HE HY)KHO) YUUTHIBATh BCE
(bakTopbl, KOTOPHIE MOTYT MOBIUATH HA 3HAUYCHUSI HHTEPECYIOIINX HAC BETUYHH Y.

OT TOr0, HACKOJIBLKO YMEJIO BbIAEICHBI BakKHEHIINE (HDaKTOPbI, 3aBUCUT YCIIEX MOJIEIHPO-
BaHUs1, ObICTpOTa U 3((EKTUBHOCTH JOCTHXKEHHS 11eNd. BeiaenuTs 6osee BakHbIE (MK, KaK TO-
BOPAT, 3HAUUMbIE) (aKTOPhl U OTCESITh MEHEe BaKHbIE MOXKET JIMLIb CHEIHAINUCT B TOW Mpea-
METHOI 00J1acTH, K KOTOPOW OTHOCUTCS] MOJIENb.

OTt6OpaceiBanne (10 KpaiiHEH Mepe Mpu MEepBOM IOAXO0JC) MEHEe 3HAYUMBIX (haKTOPOB
orpy0ssier 00bEKT MOJCIUPOBAHUS U CIIOCOOCTBYET MOHMMAHHUIO €r0 TJIaBHBIX CBOWCTB U 3aKO-
HOMEpHOCTEH. YMENOo paHKUPOBAaHHAsA MOJIENb JOJKHA OBITh a/ieKBaTHA UCXOJHOMY OOBEKTY
WIN TIpOIlecCy B OTHOLICHHUHM Lienel MonenupoBaHuss. OOBIMHO ONMpeNeInTh, aJeKBaTHA JIU MO-
JIeJ1b, MOKHO TOJIBKO B IPOLIECCE IKCIIEPUMEHTOB C HEl, aHallu3a Pe3yabTaToB.

Cnedyrowuii sman - nOUcK mamemamuueckozo onucanus. Ha 3tom stane HeoOX0auMO
neperTH OT aOCTPaKTHOW (OPMYTUPOBKH MOJIETH K (HOPMYITUPOBKE, UMEIOIIEH KOHKPETHOE Ma-
TEMaTU4YeCKOe HANOJHEHHE. B 3TOT MOMEHT MOJienb MpeCcTaeT nepel HaMu B BUJI€ YpaBHEHMUS,
CUCTEMbI YpaBHEHH, CUCTEMbI HEPaBEHCTB, MU epeHIINaTbHOTO YPaBHEHUS WIH CUCTEMBI Ta-
KMX YPaBHEHUU U T.J.

Korna maremaruueckass Mojenb chopMynupoBaHa, BEIOUPACTCS Memoo0 ee uccieoosa-
nua. Kax npaBuiio, /Ui peuieHus OJHOW U TOH K€ 3a/1a4 €CTh HECKOJIBKO KOHKPETHBIX METO-
JIOB, pa3nuyarommxcs 3pPeKTHBHOCTHIO, YCTOWYUBOCTRIO M T.1. OT BEpHOTO BBIOOpa METO/aA
YacTO 3aBHCHUT YCIIEX BCETo Mpolecca.

Pazpabomka anzopumma u cocmaeienue npocpammol 0aa IBM - 3T0 TBOpUECKUU U
TpyAHOPOpPMATU3yeMBblii Tpolecc. B HacTosiee BpeMs MpH KOMIIBIOTEPHOM MaTeMaTHUYECKOM
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MOJICTTMPOBAHUYU YACTO HCIIOJB3YIOTCS MPUEMBI MPOLETYPHO-OPUEHTUPOBAHHOTO (CTPYKTYpPHO-
r0) MIPOrpaMMHUPOBAHUSI.

[Tpu co3nannu UMUTAIIMOHHOW MOJIENIA MOKHO TaKKe BOCIIOJIB30BATHCSI BO3MOKHOCTSIMH
0JIHOTO M3 makeToB MareMatnueckon nojaepxkun (MATHEMATICA, MathCad, MathLab u np).

B mHacrosimiee Bpemsi CyIIECTBYIOT MPOOJIEMHO-OPUEHTUPOBAHHBIE UMHUTAIIOHHBIC SI3bI-
KU, B KOTOPBIX OOBEAMHSAIOTCS pa3jiNyHble albTepHATUBHBIE TOIXObI, U KOTOPbIE caMOi CBOEH
CTPYKTYpPOH OMPEIENIOT BO3MOXKHYIO CXEeMYy ACHCTBHI pa3paboTunka mMojenu. XapaKTepHbIM
MPUMEPOM Takoro poja spisiercss uMmuTanuoHHbIA s36Ik CJIAM 11 (SLAM - Simulating
Language for Alternative Modeling MMHTaIMOHHBINA A3BIK JUISI aIbTEPHATHUBHOTO MOJIETUPOBa-
HUSA).

[Tocne cocTaBneHHsI MPOTrPaMMBI PEIIaeM C €€ TIOMOIIBIO MIPOCTEHUIITYIO mecmosyto 3a0a-
yy (KelaTeabHO, C 3apaHee MU3BECTHBIM OTBETOM) C IEIBI0 YCTPAHEHHS TPYOBIX OMHUOOK. ITO -
JUIIb HAYallo MPOIEyphl TECTUPOBAHUS, KOTOPYIO TPYIHO OMUCATh (JOPMAIBHO MCUEPIBIBAIO-
mmM oOpasoM. [lo cymiecTBy, TeCTHpOBaHUE MOXKET MPOAOKATHCS JOJITO U 3aKOHYUTHCS TOT/A,
KOT'J1a TIOJIb30BAaTEINh 110 CBOUM MPO(ecCHOHABHBIM MPU3HAKAM COYTET MPOTpaMMy BEpHOM.

3areM cliieqyeT COOCTBEHHO YHUCICHHBINA 3KCIIEPUMEHT, U BBISCHSAETCS, COOTBETCTBYET JIU
MOJIeTh pealbHOMY 00BeKTY (Tporieccy). Moenb ageKkBaTHa peaTbHOMY MPOIIECCY, €CIId HEKO-
TOPBIE XapaKTEPUCTHUKHU IMpoliecca, MojiydeHHble Ha DBM, coBnafaroT ¢ 3KCepUMEHTATIbHBIMU C
3a/IaHHOM CTENEeHBI0 TOYHOCTH. B cilydae HECOOTBETCTBHUS MOJICNH PEATbHOMY IPOIIECCY BO3-
BpalaeMcsi K OIHOMY U3 MPEAbLAYIINX ITAIOB.

3.15.3 Pe3yabTaThl U BBIBOJBI: B pE3YJIbTATE MPOBEICHHOTO 3aHATHS CTYJCHTHI:
OCBOMJIM MOHATUA O MOACIINPOBAHUN N KOMIIBIOTCPHOM 3KCIICPUMCHTC B HAYKC U IIPOU3BOICTBC,

3.16 IIpakTnueckoe 3ansitue Ne 16 (2 yaca).
Tema: «OnekTpoHHbIE Y4eOHUKH, yueOHbIE TOCOOUS U MHBIE KOMITBIOTEPHBIE CPECTBA
oOyuenus CpeacTBa U CUCTEMBI KOHTPOJIS 3HAHUID

3.16.1 3apanue nis padoThI
1. DneKkTpoHHbIE YI4EOHUKHU, yueOHBIE ITOCOOMS M MHBIE KOMITBIOTEPHBIE CPEICTBA 00yUe-
Hus CpencTBa U CUCTEMBI KOHTPOJIS 3HAHUH.

3.16.2 KpaTrkoe onucaHue NpoBOAMMOro0 3aHATHSA:

1. DnekTpoHHBIE YI4EOHUKHU, yueOHbIE ITOCOOMS M MHBIE KOMIIBIOTEPHBIE CPECTBA 00yUe-
Hus. CpeacTBa M CHCTEMbI KOHTPOJISI 3HAHUH.

Hugopmayuonnvie mexnonozuu 6 o0yuenuu

Co3nanue ¥ COBEPIICHCTBOBAHUE KOMIBIOTEPOB MPUBEIO U MPOJOIIKAET MPUBOIAUTH
K CO3JITaHUIO HOBBIX TEXHOJIOTUH B PA3IMUHBIX cepax HAyIHOU U MPAKTHYEeCKON JesTerbHOCTH. OTHOM
u3 Takux cep crano oOpazoBanue. Herpaauimonnsie HHGOPMAIIMOHHBIE CUCTEMBI, CBS3aHHBIE C
o0y4eHreM, Ha3bIBalOT HH(POPMAITMOHHO-00yarOIIIUMH.

Aemomamu3zupoeannaa oodyyarouwiaa cucmema (AOC) - KOMIUIEKC TPOTPaMMHBIX,
TEXHUYECKUX U Y4eOHO-METOOUUYECKUX CPEACTB, MpeIHa3HAUYEHHBIX IS aKTHUBHOTO WHIUBH-
JyaTbHOTO 0OYYEHUS YeIOBeKa Ha OCHOBE MPOTPAMMHOIO YIIPABICHUS STUM 00yUIEeHUEM.

brnarogapst cBoMM KOHCTPYKTUBHBIM M (DYHKIMOHATLHBIM OCOOEHHOCTSIM COBPEMEHHBIH Mepco-
HAJIBHBIA KOMITHIOTEP HAXOUT MIPUMEHEHUE B OOYYCHUH CaMbIM Pa3HOOOpa3HBIM JUCIUILUIMHAM U
CIYXHT 02301 1151 CO3/1aHus OOJBIIIOTO YKCIa HOBBIX HH()OPMAIMOHHBIX TEXHOJOTHUH 00yUeHUSI.

KommbioTepHast TEXHOIOTWS TIOBBIIIACT HHTEpeC K 00yueHuo. B HacTosmiee BpeMs cymiecT-
BYET O'POMHOE MHOKECTBO O0YYalOIIMX MPOrpaMM IO CaMbIM pPa3HbIM IMpeIMeTaM, OPUEHTHUPO-
BaHHBIX Ha CAMbIC PA3NIMYHBIC KATETOPUHU YJaIllNXCsl, HAYUHAs C IETCKUX CaJ0B M 3aKaHYMBas
MIEPCOHAJIOM aTOMHBIX AMIEKTPOCTAHLIMH.

Tunwvl 06yyarwux npocpamm
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OcHoBaHMeM AJis KIACCH(PHUKALUU CIY>KAaT OOBIYHO OCOOCHHOCTH y4eOHOH JesTenbHO-
cti o0y4aeMbIx mpH padore ¢ mporpamMmmamu. OOBIMHO BBIJCISIIOT YETHIPE TUMA OOYYAIOIIUX TIPO-
rpaMm:

® TPEHUPOBOYHBIE U KOHTPOJIMPYIOLIKE;

® HACTaBHUYECKHE;

®  MMHUTAlUMOHHBIE U MOJEIUPYIOLINE;

® pa3BUBAIOLIUE UTPHI.

Tpenuposounvle npocpammbl IPEAHA3HAYEHBI JJIS1 3aKPEIUICHUs] YMEHNH U HaBBIKOB. [Ipenmo-
JIaraeTcsl, 4YTo TEOPETUUECKUI MaTepuall yKe U3y4eH. JTH IporpamMMbl B CITydaliHON MOCIIEN0BATEIBbHO-
CTU MPEAJIAraroT yyarieMycsi BOIIPOCHI M 33/1a4d U IOJCYUTHIBAIOT KOJMYECTBO MPABWJIBHO U HENpa-
BUJILHO PEILLIEHHBIX 3aj1a4 (B CIyyae MPAaBHJIBHOTO OTBETA MOXKET BBIIABATHCS MOOLIPSIONIAS PEII-
Ka, IPY HETIPaBUILHOM OTBETE MOKHO MOTYYUTh MIOMOIIIb B BUJIE TTOICKA3KH).

Hacmasnuyeckue npocpammpl TIpemiaraloT ydeHMKaM TEOPETUYECKUN MaTepuall Uil u3yde-
HUs. 3a/1a4M U BOIPOCHI CIIY’KaT B 3TUX IPOrpaMMax JUisl OpraHu3aluy YeI0BEKO-MAIIMHHOTO J1a-
jora, JUis YOpaBJIeHUs XOJIO0M oOydeHus. Tak, ecli OTBETHI, JaBacMbIe YIEHHUKOM, HEBEPHBI, IPO-
rpaMMa MOXKET "OTKaTUThC Ha3al" j1sl TOBTOPHOIO U3y4YEHHsI TEOPETUUECKOrO Marepraa.

[IporpaMmbl HACTABHIYECKOT'O THIIA SIBIISFOTCS MPSMBIMU HACJISIHUKAMH CPEACTB MPOTrpaMMHU-
poBaHHOTrO 00y4eHust 60-X TOJOB B TOM CMBICJIE, YTO OCHOBHBIM TEOPETUUECKHM MCTOYHUKOM COBpE-
MEHHOTO KOMITHIOTEPHOTO WITM aBTOMATU3UPOBAHHOTO OOYYEHHS CIEIyeT CUMTaTh MPOrpaMMUPOBAH-
Hoe oOyueHue. B myOnukanusx 3apyO0eXHBIX CIEHUATMCTOB M CEroJHS O] TEPMHUHOM 'Mpo-
rpaMMHUpPOBaHHOE 00y4YeHHE" MOHUMAIOT COBPEMEHHbIE KOMITBIOTEpHBIE TeXHOIOTUU. OTHUM U3
OCHOBOITOJIO)KHUKOB KOHIEMIIUKA MPOTPaMMHPOBAHHOTO OOYYEHHUs SIBISIETCS aMEpUKaHCKUMN
ncuxosior b.®.Cxkunnep.

['maBHBIM 3]IEMEHTOM MPOrPaMMUPOBAHHOTO OOYYEHUS SIBISETCS MpOrpaMMa, MOHU-
MaeMasi KaKk yrmopsI04eHHasl oCleI0BaTeIbHOCTh PEKOMEHIAIN (33/1a4), KOTOPBIE TIePeIaroTCs
C TIOMOILIBIO IPOrPAMMHUPOBAHHOTO Y4EOHHKA U BBIOJIHAIOTCSA 00ydyaeMbIMU. CyIIeCTBYET HECKOIBKO
Pa3HOBUIHOCTEN POrPAMMHUPOBAHHOTO OOYYEHUSI.

" JMHEHHOE MporpaMMHUpOBaHHOE oOydeHue. JIMHEHas mporpamma XapakTeph3yeTcsl CIeTyro-
[IAMH OCOOEHHOCTSIMU:

" pa3BeTBIIEHHAs Mporpamma. PazBeTBieHHas mporpaMma OCHOBaHA BHIOOpPE OJTHOTO MPaBHIIbHO-
ro OTBETa U3 HECKOJbKUX JaHHBIX, OHA

Ecm ocHOBOM TMHEHHO# TIpOrpaMMBbI SIBISIETCS CTPEMIICHUE N30€KaTh OIMOOK, TO Pa3BETB-
JICHHAsl IpOoTpaMMa He HalpaBJIeHa Ha JIMKBHUIAIMIO OIMIMOOK B Mporiecce 00yIeHUs: OIMOKH TpakK-
TYIOTCSI KaK BO3MO>KHOCTb OOHApYXUTh HEIOCTATKU B 3HAHUSIX 00YYAEMBbIX, a TAKXKE BBICHUTH, KaKHe
npoOneMbl oOydaeMble YSCHUIM HeqocTtaro4yHo. llocreneHHO (MHEWHOE M pa3BETBICHHOE
MIPOrPaMMHUPOBAHHOE) YCTYIHIM MECTO CMEIIAaHHBIM (hOPMaM.

Cy1mectByeT M MpoJIOIDKaeT pa3paldaThiBaThCsl OOJBIIOE KOJIUYECTBO UHCHPYMEHMANbHbIX
nporpamMm Takoro Buaa. OOIIMM HX HEIOCTATKOM s67sdemcs BBICOKas TPYIOEMKOCTh paspa-
0O0TKH, 3aTPYJHEHHS OPTaHU3AMUOHHOTO M METOIUIECKOT0 XapaKTepa MPH UCIIOIb30BAaHUU B Pe-
aJbHOM ITpoIiecce 00y4deHus.

Mooenupyrwowue npoepammsl OCHOBaHB Ha TpadUUECKUX HILIIOCTPATUBHBIX
BO3MOXHOCTSIX KOMIIBIOTEPA, C OJHOW CTOPOHBI, U BBIYMCIUTEIBHBIX, C APYrOil, U MO3BO-
JAI0T OCYLIECTBIATh KOMNbIOMEPHbIU SKCIEPUMEHT. Takue mporpaMMsl NPEAOCTABIAIOT
BO3MOKHOCTh Ha0JII0AaTh Ha PKpaHE TUCILIEes HEKOTOPBIM Mpolecc, BIMAS Ha €ro XOoJ Io-
Jayeil KoMaHAbl C KJIaBUATyphl, MEHSIOIIEH 3HAUCHHS TapaMeTpPOB.

Paszeusarowyue uepvi pegocTaBiIsfioT B paclopsHDKEHUE YUEHHKA HEKOTOPYIO BooOpaskae-
MYIO Cpefy, CYLIECTBYIOIIMN TOJIBKO B KOMIBIOTEpE MHP, HaOOp KaKUX-TO BO3MOXKHOCTEH U
CpeICTB UX peanu3aunuu. Vcnonp3zoBaHue NpeaoCTaBIsIEMbIX IPOrPaMMON CPEICTB [UIsl Peasu-
3allMd BO3MOKHOCTEH, CBSI3aHHBIX C U3YYEHHEM MHUPA UTPHI U JIEATEILHOCTBIO B 3TOM MUPE, MPHU-
BOJIUT K Pa3BUTHIO 00y4aemMoro, OPMHPOBAHHIO Y HETO MO3HABATEIbHBIX HABBHIKOB, CAMOCTOSI-
TETPHOMY OTKPBITHIO MM 3aKOHOMEPHOCTEH, OTHOMICHHUH OOBEKTOB AEHCTBUTEIBLHOCTH,
MMEIOUINX 3HAUYEHUE.
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Haubomnbiiee pacnpocTpaHeHre MONIYyYId 00yJaroliyue MPorpaMMbl TIEPBBIX JIBYX THIIOB B
CBSI3M C MX OTHOCHTEIIHHO HEBBICOKOM CIIOXKHOCTBIO, BOZMOXKHOCTBIO YHU(DHKAIIMK TPH Pa3paboOTKe
MHOTHX OJIOKOB mporpamM. Ecnu mporpammsel 3-ro u 4-ro TUHOB TpeOyIOT 00ibIION paboOThI
MIPOTPaMMHUCTOB, TICUXOJIOTOB, CICIHAIMCTOB B OO0JIACTH H3y4aeMoOro IpeaMeTa, IeAaroroB-
METOJIMCTOB, TO TEXHOJIOTUSI CO3/IaHMsI porpamMM 1-ro U 2-ro TUMOB CErOJHS CHJIBHO YINPOCTHU-
J1ach C TMOSIBJICHUEM HHCTPYMEHTAJIBHBIX CPEICTB WJIM HAIOJHSAEMBIX aBTOMATU3MPOBAHHBIX 00Y-
YAFOIIMX CHCTEM.

B nporecce KOHTpOJIS 3HAHUI MIMPOKOE PACHPOCTPAHEHHUE MOTYYHIIO KOMIIBIOTEPHOE TEC-
TUpOBaHUE. B pszie CTpaH TeCTUPOBaHKE BBITECHUIIO TPAIUIIMOHHBIC (DOPMBI KOHTPOJIS - YCTHBIE U
MHCHEMEHHEBIE SK3aMEHBI H cOOECEIOBaHMS.

Turbl KOMITBIOTEPHBIX TECTOBBIX 3aJIAHUI OMPEICISIOTCS CIIOCO0AMU OJJTHO3HAYHOTO PACIIO-
3HaBaHUS OTBETHBIX JIEUCTBUI TECTUPYEMOTO B COOTBETCTBUM C MOJIEIbIO 3HAHUU.

VYuebHas MyJIbTAMEINA U THUIEPMEIMA-TEXHONIOTHS TIPEICTARIISIET COO0M Pa3BUTHE TEXHOJOTHU
MPOrPaMMHUPOBAHHOTO 00YYEHHMSI, XOTS YITOp JIEIaeTCs He Ha aIallTUBHOCTh OOYYEHHSI U €70 METOTUYe-
CKkoe OOOCHOBaHME, a Ha BHEIIHIOIO WJUTIOCTPATUBHO-HATISAHYIO CTOpOHY. COBpEMEHHBIE
rpadguueckue M 3BYKOBBIE BO3MOKHOCTH KOMIIBIOTEpA OOYCIOBUIIM TOSBJICHUE CPEICTB TH-
nep- ¥ MyJIbTUMEINA.

Mynbmumeoua mexnonozus - peycTapicHre nHbopmamy B GopMe BUICON300pakeHHS
C MPUMEHEHUEM MYJIbTUILUIMKALIUU U 3BYKOBOTO COMPOBOKICHUS.

T'unepmeoua mexnonocus - KOMIBIOTEPHOE MPEACTABIICHUE JAHHBIX PA3IMYHOIO TUIIA, B KO-
TOPOM aBTOMATHUYECKH TO/ICPIKUBAIOTCS CMBICIIOBBIE CBSI3M MEKY BBIICICHHBIMHA TOHSATHSIMU, 00b-
€KTaMH WK pa3aesiaMH.

Haydnble nccnemoBanust B JaHHOW 001aCTH CBSI3aHBI ¢ pa3pabOTKON TEXHOJIOTHI CO3MaHUS
y4eOHBIX KYpPCOB OOJIBIIIEIO pa3Mepa Ha OCHOBE BO3MOXKHOCTEH MyJbTH- W runepmenua. [lof
YIIPaBJICHUEM KOMIIBIOTEPA CUCTEMA MYJIBTHCPE] MOXKET MPOU3BOAUTH B €IMHOM IPEJCTABICHUN
00beMHEHNE TEKCTa, TpayKH, 3BYKOB, BHICO00PA30B U MYJbTUIUIMKAIIMN. TEXHOJIOTHS MYJIbTHME-
JIMia B MIOCIIEAHEE BPEeMsI IIMPOKO MPUMEHSIETCS ISl CO3AaHUS SJICKTPOHHBIX KHUT U Y4E€OHUKOB.

PazButuem uneid MynbTEMEIHMA SIBISIFOTCS. TEXHOJIOTMM KOMITBEOTEPHOM BUPTYAILHOM peaTbHO-
ctu. B 3TOM ciydae ¢ moMoIIpio CrielMaIbHbIX 3KPAHOB, JATYMKOB, IIJIEMOB, IEPUYATOK U T.I1. TIOTHOCTHIO
MOZICIMPYETCS YIIpaBJIeHHE, HAIPUMED, CAMOJIETOM, TaK YTO y 00y4aeMOro BOSHUKAET ITOJTHAS HJUTIO3HUS
TOT'0, YTO OH HAXOJIUTCS B KAOWHE caMoJIeTa ¥ MM YIIPABIISET.

3.16.3 Pe3yJbTaThl M BBIBOJBI: B PE3YJIbTATE IPOBEJECHHOIO 3aHSTHSI CTYIEHTBI:

- OCBOWJIM MMOHATHA O KOMIIBIOTCPHBIX CPEACTBAX O6yLIGHI/I${ " CUCTEMAX KOHTPOJIA 3HAHWN»

4. METOAUYECKUE YKA3AHUSA .
1O MTPOBEAEHUIO CEMMHAPCKHUX 3AHATHUHU
CeMuHapckue 3aHATHS He penycMoTpensl PYII.
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