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1. KOHCHEKT JEKOUM

1. 1 Jlekuusi Ne 1 (2 yaca).

Tema: «udopmarmonnsie TexHonoruu (MT) kak cocTaBHas 4acTh MHOOPMATHKI»

1.1.1 Bonpocsl Jekuum:

1. Undopmanmonnsie Texnonoruu (UT) kak coctaBHast yacTh HUHPOPMATUKU

1.1.2 KpaTkoe coaep:kaHue BOIPOCOB:

1. HaumenoBanue Bonpoca Ne 1. Mudopmannonnsie rexnonorun (UT) kak coctaBHas
4acTh UHPOPMATUKU

Hugpopmamuka - HaydHOE HAINpaBlICHHE, 3aHUMAIOIIEECS N3YYEHUEM 3aKOHOB, METOJIOB
U CII0cCOOOB HakarulMBaHMs, 00paboTKU U mepenadyn MHGopmanuu ¢ nomoiso 9BM u npyrux
TEXHUUYECKUX CPEJCTB, IPYIA AUCHUIUIMH, 3aHUMAIOIINXCS Pa3IMYHBIMU ACIIEKTAMU IIPUMEHeE-
HUS ¥ pa3paboTkn OBM: npukiiagHas MaTeMaTHKa, IporpaMMHUpPOBaHUE, IporpaMMHoe o0ecre-
YEeHHE, UCKYCCTBEHHBIN UHTEJUIEKT, apXuTekTypa 9BM, BEIUMCIUTENIBHBIE CETH.

OcHoBHbIE HanpaBiieHUs] UHOOPMATHKH CIIeIyIOLIHE.

Teopemuueckas ungopmamuka - MaTeMaTHUECKas TUCIUIUTNHA, UCTIONB3YIOIAast METOIbI
MaTeMaTHKHU JJIs IOCTPOSHUS U H3ydeHHUs Mojeneil o0paboTKu, meperayd M HMCIOJIb30BaHMS
UHPOpPMAILIMU, OHA CO3Ja€T TOT TEOPETUYECKUU (DyHAaMEHT, Ha KOTOPOM CTPOHTCS BCE 37aHUE
UH(pOpPMATUKH.

Kubepnemuxa - Hayka 00 yrpaBJIEHUH B KUBBIX, HEXHBBIX M MCKYCCTBEHHBIX CUCTEMaX.
KubepHeTnka MOXeT paccMaTpuBaThbcs Kak MpPUKIIaAHAs MHGOpMATHKA B 00JIACTH CO3JaHUS U
MCIIOJIb30BAaHUsl aBTOMAaTUYECKUX WJIM aBTOMATU3MPOBAHHBIX CHUCTEM YIPABJIECHUS pa3HOM cTe-
IEHU CJIOKHOCTH: OT YNPABJIEHUS OTJEJIbHBIM OOBEKTOM (CTAaHKOM, IPOMBIIIICHHON yCTaHOB-
KO#, aBTOMOOMJIEM U T.II.) - JIO CIOKHEHIINX CHUCTEM YIPABICHHS LEIBIMH OTPACISIMH IIPO-
MBILIIEHHOCTH, OaHKOBCKMMH CHUCTEMaMH, CUCTEMaMU CBSA3M M JlaXKe COOOILECTBAaMH JIIOJIEH.
HaubGonee akTUBHO pa3BUBaeTCs mexHuueckas KubepHemuka, pe3ysibTaTbl KOTOPOW HCHOJIb3Y-
I0TCS U1 YIIPABJICHMSI B IPOMBIIIEHHOCTH U HAYKE.

IIpoepammuposanue - chepa AESITETLHOCTH, HANpPABJIEHHAs Ha CO3JaHME OTAEJIbHBIX
NPOCPAMM U NAKEMO8 NPUKIAOHBIX NPO2PAMM, Pa3pabOTKy A3bIK08 NPOSPAMMUPOBAHUS, CO3a-
HUE ONepayuoHHbIX cucmem, OPraHu3alHi0 B3aUMOIEUCTBUS KOMIIBIOTEPOB C TOMOIIBIO 1POmo-
KOJIO8 CEA3U.

Hckyccmeennolii unmenniekm, 11€7b padboT B 00J1aCTH KOTOPOTO HampaBjieHa B PaCKpbITHE
TallHbI TBOPYECKOH AEATENbHOCTH JIFOJIeH, UX CIIOCOOHOCTH K OBJIAJCHUIO HaBBbIKAMU, 3HAHUSIMU
u yMeHusMu. MccnenoBanust B 006J1aCTH UCKYCCTBEHHOTO MHTEIUIEKTa HEOOXOAMMBI NPHU CO3/1a-
HUM poOOTOB, CO3aHUU 0a3 3HAHUM M SKCIIEPTHBIX HA OCHOBE 3TUX 0a3 3HaHUU cHcTeM, IpUMe-
HEHUE KOTOPHIX HEOOXOIMMO U B IOPUINUECKOH 1EATEIbHOCTH.

Hugpopmayuonnvie cucmemovl - CUCTEMBI, NpeIHA3HAUCHHAs JJIs XpaHEHUs, MOUCKA U
BbIIauM MHQOPMAIMH 110 3aIpocaM Mojb3oBaTenell. B ropuanyeckoil 1esTebHOCTH IPUMEPOM
TaKUX CHCTEM SIBISIIOTCS MpaBoBble MH(popMmannoHHble cucteMbl "Koxekc", "I'apant”, "Kon-
CyJabTaHT", MHPOPMAIIMOHHBIE CUCTEMBI JJI1 XPAHEHUS U MOUCKA PA3JIMYHBIX YUYETOB (JIaKTUIIO-
CKOMMYECKHH, MO(aMUIbHBIN, MyJernIb30TEKH, TOXUIIEHHBIX U OOHApYXEHHBIX Bellel U ap.).
3aaya nepeBo/ia BCEX y4ETOB B AJIEKTPOHHYIO (POPMY M OpraHu3alus J0CTyNa K HUM 4epe3 BhI-
YHUCIUTENIBHYIO CETh B HACTOSIIIEE BPEMSI BECbMa aKTyallbHa.

Bviyucnumenvnas mexnuka - CaMOCTOSITENIbHOE HAMpaBiIeHHE, B KOTOPOM YacTh 3aJa4 He
UMEeT MpPSIMOTro OTHOLIEHHS K MH(pOpMaTHKe (MHUKpPOIJIEKTPOHMKA), OJHAKO NpH pa3zpalboTke,
MPOCKTUPOBAHUHU U TIPOM3BOACTBE DBM Hambosee MUPOKO HCIOIB3YIOTCS TOCTHKCHHS WH-
bopmaTuku.

Sawuma ungopmayuu - chepa neITETHHOCTH, HAMpPaBJICHHAs HA 0000IIEHNE MPHUEMOB,
pa3paboTKy METOJIOB U CPECTB 3aIUTHI JAHHBIX.

HcTopruecku ClI0BO uHgpopmamuxa NpouCcXoaut ot (panirysckoro ciosa Informatique,
00pa30BaHHOTO B pe3yibTare o0beauHEeHUs TepMmuHoB Information (ungpopmayus) n Automa-
tique (@emomamuxa). HecMOTpsi Ha MIMPOKOE HMCIOJIb30BAHHE TEPMHUHA UHPOpMAMuKa B psijie



ctpan Bocrounoit EBponbl, B OonbmuHcTBe crpad 3anamHoit EBpomsl u CIIIA ucnonb3yercs
npyroii tepmuH - Computer Science (nayka o cpedcmeax ebi4uCIUMENbHOU MEXHUKLL).

BaxuelmmmM HanpaBieHneM HHOOPMATHKH SIBIISIOTCS HH()OPMAIIMOHHBIE TEXHOJIOTHH.

Onpenenenre NHPOPMALMOHHON TEXHOJIOTHH

Texuousorust mpu nepeBope ¢ rpedeckoro (techne) ozmauaer mckyccTBO, MacTepcTBO,
YMEHHUE, a 3TO HE YTO HHOE, KaK IPOLIECCHI.

IlIoo npoueccom cnenyer NMOHUMATh ONPEICICHHYIO COBOKYIIHOCTH JACHCTBUM, HAIpaB-
JIEHHBIX HA JOCTH)KEHHUE MocTaBileHHOH uenu. Ilponecc nosmkeH onpenensTbes BHIOpaHHOM ye-
JIOBEKOM CTpaTeruel M peaJn30BaThCs C IMOMOIIBIO COBOKYITHOCTH PA3JIMYHBIX CPEJICTB U METO-
JIOB.

1100 mexnonozueit mamepuanbHo20 nPOU3600cmMEa NOHUMAIOT COBOKYITHOCTb CPEJCTB
U METOJ0B 00pa0OTKH, U3TOTOBJICHUS, U3BMEHEHUsI COCTOSHUS, CBOUCTB, (DOPMBI ChIPbs WIIM Ma-
Tepuana. TEeXHOJIOrUsl U3MEHSET KaueCTBO WJIM NEPBOHAYAJIbHOE COCTOSHUE MATEPUM B LENSIX
HOJY4YEHHUs IPOIYKTA.

Wudopmanus sBiseTcss OAHUM M3 IEHHEHIINX PecypcoB OOIIecTBa, HapsAAy C TaKUMHU
TPaJULIMOHHBIMU MaTepHaIbHBIMH BUAAMHU PECYPCOB, KaKk HE(PTh, ra3, NOJIE3HbIC UCKONIaEMble U
Ip., a 3HAYMT, TPOIIECC €€ MepepadOTKU MO aHAIIOTUH C MPOIECCaMU MepepaboTKH MaTepHalb-
HBIX PECYPCOB MOXHO BOCHPHUHUMATh Kak TeXHOIOru0. Torjga cupaBeasuBo CleAyrollee onpe-
JIeTICHHE.

Hnghopmayuonnaa mexunonozua (MT) - COBOKYIHOCTb CPEJICTB U METO/0B cOopa, 00-
paboOTKU U mepefadr AaHHbIX (IepBUYHON MH(pOpMaIUK) JUIsl OIy4eHHUs HH(OpPMAaLUd HOBOTI'O
Ka4yecTBa O COCTOSIHUU 00BEKTa, IpoLecca WK SBIEHUS (MH(POPMALIMOHHOTO NMPOIYKTA).

Lenp MHPOPMALIMOHHOW TEXHOJIOTHH - TPOU3BOJACTBO MH(OPMAIMK IS €€ aHAIn3a de-
JIOBEKOM U IIPUHATHS HA €r0 OCHOBE PEILIEHUS 110 BHIIIOJHEHUIO KAKOTr0-JINOO 1eHCTBHSL.

[IpakTHueckoe NpUIOKEHUE METOJOB U CPENCTB 00paOOTKU JaHHBIX MOXKET OBITH pas-
JMYHBIM, TIOTOMY LIEJI€CO00Pa3HO BBIACIUTH I100aIbHYI0 0a30Bble U KOHKPETHbIE HH(OpMaIu-
OHHBIE TEXHOJIOTUHU.

I'nobanvnaa ungpopmayuonnas mexnono2ua BKIIOYACT MOJEIM METOJbl M CPEICTBa,
(dbopManu3yoIre U MO3BOJISIONIUE UCTIONb30BaTh HH(POPMAIIMOHHBIE PECYPChI 00IIECTBA.

ba3zosaa ungpopmayuonnana mexnonozusa npeaHazHaueHa JUIsS ONpPENIENIEHHOW 00JIacTH
npUMeHEeHUs (IPOU3BOCTBO, HAYYHbIE HCCIEA0BaHUs, OOyueHue U T.1.).

Konkpemmnvie ungpopmayuonnslie mexnonozuu peanusyor o0paboTKy JaHHBIX IpU pe-
HIeHUH (PYHKIIMOHAJIBHBIX 3a/1a4 M0JIb30BaTeNel (HanpuMep, 3aJjaur yuera, IUIaHWPOBaHUsI, aHa-
J13a).

Kak u Bce TexHonoruu, "HGOPMaMOHHbIE TEXHOJIOTUN HAXOATCS B IOCTOSIHHOM pa3Bu-
TUU M COBEPIIEHCTBOBAHUHU. DTOMY CIIOCOOCTBYIOT MOSIBICHHE HOBBIX TEXHHUYECKUX CPEJCTB,
pa3paboTKa HOBBIX KOHIIETLIMU, METOJOB OpraHU3alluu JAaHHBIX, UX NepeJadyl, XpaHeHuss U 00-
paboTkH, GOopM B3aUMOJEHCTBUS IMOJIb30BATENCH C TEXHUYECKUMHU U JIPYTMMHU KOMIIOHEHTaMHU
MH(OPMaLMOHHO-BbIUNCIUTEIbHBIX CUCTEM.

1. 2 JIexuusi Ne 2 (2 yaca).

Tema: «[lonstue nHGOpPMAIMK 1 OCHOBHBIE MPUHLUIBI 00pabOTKM JAaHHBIX B mpodec-
CHUOHAJILHOM JIeATEIIHHOCTI

1.2.1 Bonpocs! Jekuum:

1. [lonsTne mHbOpMaUM U OCHOBHBIE NMPHUHILMUIIBI OOpaOOTKM JaHHBIX B Mpodeccro-
HaJIbHOW JI€ATENbHOCTH.

1.2.2 Kparkoe cofep:kaHue BONMPOCOB:

1. HaumenoBanue Bonpoca Ne 1. Ilonarue unpopmanu U OCHOBHbIE MPUHIUIIBI 00-
paboOTKH JaHHBIX B MPO(ecCHOHATBHOMN 1eATeTbHOCTH.

Ilonamue ungopmayuu. TepMuUH HMHPOPMALUS MPOUCXOTUT OT  JATUHCKOTO
«information», 4ro o3HayaeT pa3bsCHEHUE, OCBEAOMIICHHUE, H3NoKeHue. C MO3HUIIMU MaTepHasI-
cTrueckor (unocodun MHPOpPMALUSA €CTh OTPAKEHUE PEATbHOTO MUpPA C TIOMOIIBIO CBEICHUI
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(coobmienwmif). Coobmenue - 310 popma mpeacraBieHus MHGOpMAIMK B BUAE PEUH, TEKCTa,
n300pakeHus, MU(POBBIX TaHHBIX, Tpa@UKOB. TaOIUIl U m.n. B mmpokoM cMbiciae nHpopmarus
- 3T0 00IIeHAayYHOE MOHATHE, BKIIOYAtoIIee B ceOst 0OMEH CBEIEHUSAMH MEXIY JIOAbMU, 0OMEH
CHUTHAJIaMH MEXY )KMBOM U HEKUBOU MPUPOJIOH, JIFOJbMHU U YCTPOUCTBAMH.

Hugpopmayus - ceenenusi o0 00bEKTax U SABJICHUSAX OKPYXKAIOIIEH Cpeibl, UX MapaMer-
pax, CBOMCTBaX U COCTOSIHUU, KOTOPBHIE YMEHBIIIAIOT UMEIOUIYIOCA O HUX CTENEeHb HEOMpe/esIeH-
HOCTH, HEIOJTHOTHI 3HAHUH.

C XX Beka — o0uieHayqHOE MOHSATHE: 3TO OTHOUICHUS MKy JIFOJIbMHU, YEIOBEKOM U aB-
TOMAaTOM, )KHBOTHBIMH U PACTCHUSMH H T.JI.

JI0BOJIBHO pacipOCTpaHEHHBIM SIBJISIETCS B3IJISAJI Ha HH(OpPMAIIHMIO KaK Ha pecypc, aHaIo-
TUYHBIN MaTepuaIbHbIM, TPYAOBBIM U JIEHEKHBIM pecypcaMm. JTa TOUKa 3pEHUsl OTpa)xkaercs B
CJIEIYIOIIEM OTpeeNICHUN.

Hngpopmayus - HOBBIE CBEICHUS, MO3BOJISIOUIME YIYYIIHTH IPOLECCH, CBS3aHHBIC C
peoOpa3oBaHrEM BEIIECTBA, YHEPTHUH U caMOil HH(OPMaLIUU.

Hugppopmayuonnvie pecypcbl — 3T0 JOKYMEHTHI U MaCCUBBI TOKYMEHTOB B MH(OpMaIu-
OHHBIX cucTeMmax (OubnnoTeKax, apxuBax, poHIaxX, OaHKaX JAHHBIX, JETIO3UTAPUSIX, MY3EHHBIX
XPaHEHbAX U JIp.).

Tepmun “uHpopMalMOHHBIE peCypChl” CTall IMIMPOKO HCIOIb30BAThCSI B HAYYHOW JIHTE-
parype nocie myoaukanuu u3BectHord Monorpaduu I'.P. I'pomoBa “Harnmonansusie nHpopma-
[MOHHBIE PECYPCHI: MPOOIEMbl MPOMBIIUICHHOHN 3Kciutyarauun”. Ceifyac OH elle He UMeeT OJ-
HO3HAYHOI'O TOJIKOBaHMSI HECMOTPSI Ha TO, YTO 3TO IMOHSTHE SBISAETCS OJAHUM M3 KJIIOYEBBIX B
npobiieme uHPOpMaTH3aMU obmecTBa. [loaToMy BaxHOW sBisieTcs MpoOiieMa MOHUMAaHUS
CYIIHOCTH MH(POPMALMOHHOTO pecypca, Kak (GOpMBI MPEICTaBICHIs JaHHBIX U 3HAHWUH, €r0 po-
JU B COLIMAJILHBIX MpOIIECCax, a TakKe 3aKOHOMEpHOcTel (opMUpOBaHUs, MPEoOpa30BaHUs U
pacrpocTpaHeHHsI Pa3InYHBIX BUIOB MHPOPMALMOHHBIX PECYPCOB OOIIECTBE

HUnghopmayuonnwiii nomenyuan CTAaHOBUTCS TaKUM K€ BaYKHBIM SKOHOMHYECKUM U COIU-
QIBHBIM (PAKTOPOM Pa3BUTHSA, KaK DPHEPTETHUECKHUH, MPOMBIIUICHHBIA U 00OPOHHBIN MOTEHINA,
YHCIEHHOCTh U 00pa30BaTeIbHBIN MOTEHIMAN. B nmoHsTHE MHPOPMAIIMOHHBIN OTEHIIAN 00111e-
CTBa BKJIIOYAETCS HE TOJIBKO BECh HWHIYCTPHUAIbHO-TEXHOJOTHYECKUN KOMIUIEKC CPEJICTB WH-
(dbopMaTUKK TOW MM MHOM CTpaHbl, HO TAKXKE U CETh HAyYHO-UCCIIE0BATENbCKUX, YUEOHBIX, al-
MUHHCTPATUBHBIX, KOMMEPYECKHX U JAPYTrHUX OPTraHU3alUi U CONMAIBHBIX HHCTUTYTOB, JESTEIb-
HOCTb KOTOPBIX COJEHCTBYET

Prmox Bumectoanue
opTAHE

TEE

YV OpaEnAmIal cHoTEMA
4._
(pyKoBOmCTEO) Texymee
COOTOAHHE
1 IInan
MMatepHaneHEE,
TPYIOEHE Y npasnAe Mad Totosan
buHAHCOBHE X —m CHCTEMA v P O AV KIHA,
PECYPCH (mpousEOnCTEY) SKOHOMEH ECKHE H
b uHAHC OBEIE

PESYIb TATALL

3¢ HEKTUBHOMY UCIOIBb30BaHUI0 MH()OPMAIIMOHHBIX PECYPCOB, a TaKXkKe MOArOTOBKE IS
3THX LieJIed He0OXO0AUMOr0 KOJIMYECTBA CIIEUATMCTOB COOTBETCTBYIOLIETO MPOMUIISL.

WNudopmanus He oTrenuMa oT mnpoiecca HHHOPMUPOBAHHS, TOITOMY HEOOXOAUMO pac-
CMaTpUBaTh HWCTOYHUK HMH(pOpManuu U norpedurteneit unpopmanuu. Porbp nmorpedutenei nH-
dopmanny oyepunBaeTCs B TAKOM OMNPEACTICHUH.



Unghopmayus - HOBBIE CBEICHUS, IPUHSATHIC, MIOHSATHIC U OIEHEHHBIC KOHEUYHBIM MOTpE-
ouTeneM Kak mose3nbie. MHpopManuei sBISIFOTCS CBEEHUS, PACIIUPSIONINE 3arac 3HaHUK KO-
HEYHOTO TIOTpedUuTENs 00 OKPYKAIOIIEM HAC MUPE.

Hapsny ¢ undopmanueii B unpopmatuke yacto ynorpebdiusercs noustue Jauwusie. Ilo-
Ka)KeM, B YeM UX OTINYHE.

/Jlannvle MOTYT paccMaTpUBaTHCS KaK MPU3HAKU WJIHM 3allMCaHHbIe HAOJI0/IEHUs, KOTOphIE
M0 KaKUM-TO TPUYMHAM HE HCIIONB3YIOTCS, a TOJIBKO XpaHATCS. B ToM cirydae, eciiu mosBIsSeTCst
BO3MOXXHOCTh HCIIOJIb30BaTh 3TU JIAaHHBIC NIl YMEHbBIIECHUS HEOMPEIEICHHOCTH O 4eM-JIn0o,
JaHHBIC TpeBpanaroTcs B uHpopMaiuio. [loaromy mHboOpMalnuen SBISIOTCS HCIOIb3YeMbIC
JTaHHbIE.

B cymHocTH, 0anHbie — 3TO 3aperuCTPUPOBAHHBIC CUTHAIIBL.

[Ipu pabote ¢ nHbOpMaIIHEH BCeria UMEETCs €€ HCTOYHUK U TTOTPEeOUTENb (MTOTydaTehb)

Coo0mieHre oT HCTOYHHUKA K MOJTYYaTeN0 IepeaaeTcs MOCPEICTBOM KaKoH-HUOYIb cpe-
b1, SIBJISIFOLIEICS B TAKOM cllydae «KaHayoM cBsi3u» (puc.). [Ipu nepegaue peueBoro cooduieHus
- BO3JIyX, B KOTOPOM PaclpOCTPaHSAIOTCS 3BYKOBBIC BOJIHBI, a B TIepeiaye MUCbMEHHOTO COOo0IIIe-
HUSl KaHAJIOM COOOIIEHUS MOXHO CUMTATh JUCT OyMaru, Ha KOTOPOM Hare4yaTaH TeKCT.

YenoBeKy CBONCTBEHHO CyObekmueHoe BOCTIPUSATHE HHPOPMALUU UYepe3 HEKOTOPBIN
HAOOp €€ CBOMCTB: 8AXNCHOCMb, 00CMOBEPHOCIb, C80EBPEMEHHOCMb, 00CmynHocmy U T.A. B
ATOM CMBICIIE OJTHO M TO K€ COOOIIEHHE, MepeaBaeMoe OT UCTOYHHKA K MOJIYYaTeNr0, MOXET
nepenaBaTh HHGOPMAIUIO B Pa3HON CTEHCHH.

[To mepe pa3BUTHS HAayYHO-TEXHHYECKOTO IpOTrpecca M OOIIero YCIOKHEHUS CBA3CH B
YeJI0BeYeCKOM O0IIeCTBE TPYI03aTpaThl HA 00pabOTKY aHHBIX HEYKJIOHHO Bo3pacTaroT. [Ipex-
JIe BCETO, 3TO CBSA3aHO C MOCTOSHHBIM YCJIOXXHEHHEM YCIOBHU YNpPaBJICHHS MPOU3BOJICTBOM H
oOmiectBoM. BTopoii akTop, Takxke BBI3BIBAIOLIMI 001ee yBennueHue 00beMoB 00pabaThiBae-
MBIX JJAHHBIX, TOXKE CBS3aH C HAYYHO-TEXHHYECKUM MPOTPECCOM, @ UMEHHO C OBICTPBIMH TEMITa-
MU TIOSIBJICHUS M BHEAPEHUSI HOBBIX HOCHUTENICH TaHHBIX, CPEACTB UX XPAHEHUS U JOCTABKH.

JlaHHBIE JOCTATOYHO MHOTO0OPA3HBI IO BUAaM, IIPHPOJIE, CTPYKTYPE U T.1I.

Haubonee r3pdexkrnBHas nx oOpaboTKa JOCTUTACTCS IPH KCoab30BaHMH DBM. UT0ObI
ATO OCYILIECTBUTH, TPEOYETCS npeobpazosanue OaHHbIX.

IIpeobpazosanue danHbix - IEPEBO JAHHBIX U3 OJHON (POPMBI B IPYTYIO WM U3 OJHOM
CTPYKTYpHI B pyryto. [IpeoOpazoBaHue JaHHBIX YacTO CBSA3aHO C M3MEHEHUEM THITA HOCUTEIIS:
HanpuMep, KHUTH MOKHO XPaHUTh B OOBIYHOM OyMakHOH (popme, HO MOKHO HCIIONIB30BaTh TS
3TOTO U DJEKTPOHHYIO hopMy, 1 MuKpodoToruieHky. K mpomeccy npeodpazoBaHus JaHHBIX OT-
HOCHUTCA U KoOupogarue Oanuwix. CyIIEeCTBYIOT pa3lW4yHble CHOCOOBI KOJIWPOBAHHUSA, HO IS
OBM OCHOBHBIM SIBJISIETCSl MPEeOOpa3oBaHUE AHAIOTOBOM (hOPMBI DJIEKTPUUYECKOTO CUTHAJIA B
ugposyto. [locaeacTBueM 3Toro sBIsSETCS MpeCTaBICHNUE JAHHBIX B 080UUHOU hopme.

B xone mHpOpMAIMOHHOTO TMpoliecca, B TOM YHCIE, B SKOHOMHYECKOH cdepe, UCTIONb-
3YIOTCSI pa3IMYHbIE METOJIbl UHPOPMAYUOHHO20 OOMEHA.

B cTpyKkType BO3MOXHBIX onepayuii UH@GOpMayuoHHO20 0O6MeHa MOXKHO BBIICITUTH CIie-
JYIOLIHE OCHOBHBIE:

- cO0p OanHbIX - HAKOIUIEHHE WH(OPMAIIUU C 1EeNIbI0 00eCTieYeHHs] TOCTaTOYHON TOJTHO-
ThI JIJIsl IPUHSATHS PEIICHHUIA,

- popmanuzayus OaHHvIX - TPUBEACHUE JAHHBIX, TOCTYIAONIUX U3 Pa3HBIX UCTOYHUKOB,
K OJJUHAKOBOU (opMe, UTOOBI C/eNIaTh UX COTIOCTABUMBIMU MEKIY COOOM, TO €CTh MOBBICUThH UX
YPOBEHB JJOCTYITHOCTH:

- ¢unbmpayus OaHHbIX - OTCEUBAHUE (JIUITHUXY» JAHHBIX, B KOTOPBIX HET HEOOXOIUMO-
CTH JIUISl IPUHSTHS PEIICHUIA; IPU 3TOM JIOJDKCH YMEHBIIATHCS YPOBEHB IITyMa, JOCTOBEPHOCTH H
aJIeKBaTHOCTD JAHHBIX JTOJKHBI BO3PACTATh;

- COpMUpPOBKa OAHHbIX - YIOPSIOYCHUE TaHHBIX 110 3aJaHHOMY NIPU3HAKY C IEIBI0 y100-
CTBA MCIIOIH30BAaHUS; TIOBHIIIAET JOCTYITHOCTh HH(OpMAIINH;

- apxusayus OAHHLIX - OPTAHW3AIUS XPAaHEHHS JNAaHHBIX B YIOOHOW M JIETKOJIOCTYITHOM
dbopMe; CIYKUT JIJISl CHUKESHHSI SdKOHOMUYECKUX 3aTpaT M0 XPaHEHUIO TAaHHBIX U TOBBIIIAET 00-
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Y0 HAJCKHOCTh HH(POPMAIIMOHHOTO MPOIIecca B IEJIOM;

- 3awuma OaHHbLIX - KOMIUIEKC MEp, HANpPaBJICHHBIX Ha MPEIOTBPAIICHUE yTPaThl, BOC-
MIPOU3BEICHUS U MOTU(DUKAIINY JAHHBIX;

-MpPAHCNOPMUPOBKa OAHHLIX - TIPUEM | Tiepeiada (I0CTaBKa M MOCTaBKa) JaHHBIX MEXKITY
yIaJeHHBIMUA YYaCTHUKaMH WH(OPMAIMOHHOTO TPOIecca; MPU 3TOM HCTOYHUK JAHHBIX B HH-
dbopmaTrKe MPUHATO HA3BIBATh CepPEEPOM, a IOTPEOUTENS — KAUESHIMOM.

[IpuBeneHHbIN 31€Ch CIMCOK TUITOBBIX ONEpPalHil C JAHHBIMH JAJIEKO HE NOJIOH. [loyHbIi
CIHCOK BO3MOJKHBIX OIEpalMii COCTaBUTh HEBO3MOXHO, J1a U HE HY)KHO. BaskeH pyroi BBIBOJ:
pabota ¢ nHpopmanueir MOKET HIMETh OTPOMHYIO TPYAOEMKOCTh M €€ HaJI0 aBTOMATU3UPOBATh.

DxoHoMHYecKass WHpopManus oOpabaThiBaeTCs € MCIOJIb30BaHWEM HH(OOPMAIMOHHOM
TEXHOJIOTHH.

Texnonocuss pu 1epeBoje ¢ rpedeckoro (techne) osmauaeT MCKYCCTBO, MacTEpCTBO,
YMEHHE, a 3TO HE YTO MHOE, Kak mpouecchl. [lon npoyeccom cnenyer moHUMaTh ONPENCICHHYIO
COBOKYITHOCTh JACHCTBUH, HAITPABJICHHBIX HA IOCTUYKEHHUE MTOCTABICHHON LIEJIH.

[loxg mexnonozueti mamepuanorhoco npou3zeo0cmea MOHUMAIOT MPOLECC, OMpPEIEIsIeMbIil
COBOKYITHOCTBIO CPEICTB U METOAOB 00pabOTKH, H3TOTOBIICHUS, H3MEHEHHSI COCTOSHUS,
CBOMCTB, ()OPMBI CBHIPBS WJIM MaTepuayia. TeXHOJIOTHS U3MEHSIET Ka4eCTBO HIIM IePBOHAYATBHOE
COCTOSIHME MAaTEepPUH B LIEIISAX MOJYYECHHS] MAaTEPUAIILHOTO MPOIYKTA.

MarepuaneHbie T VHthopmaLMOHRBIR
e Cisl EXHONOrv= il KT aHHbIe nponYKT
P L.. MaTepHankHoro _E.D.L A UndopMaumonnan POAY
ApoM3IR0OACTAZ TEXHONOrMA

Puc. 3. Ungpopmayuonnas mexnono2us Kak ananoe mexHono2uu
nepepabomKku MamepuaibHuIX pecypcos

Huppopmayuonnas mexnonoeus - Ipouecc, UCHOIB3YIOIINI COBOKYITHOCTh CPE/ICTB U Me-
TOOB cOopa, 00pabOTKK U mepeAayu JaHHBIX (TMEepPBUYHON HMHQPOPMAIUK) JJIS MOJYyYEHUs WH-
(dopmManry HOBOTO KayecTBa O COCTOSHUM 00BEKTa, IpoIiecca Win ABIeHus (MH()OPMAIIHOHHOTO
npoaykra) (puc. 3).

Lenv mexunonocuu mamepuanrbHo20 npPouU3600CMEA - BBITYCK IPOAYKIHH, yIOBIETBOPS-
Iol1el NOTPeOHOCTH YeNIOBEeKa UM CUCTEMBI.

Lenv ungopmayuonnoti mexnonocuu - NPOU3BOACTBO MH(POPMALMU Ui €€ aHAJIN3A Ye-
JIOBEKOM U IIPUHSATHS HA €r0 OCHOBE PEIIECHUS 10 BHIIOJHEHNIO KaKOTr0-JIN0O 1eHCTBHSL.

[IpumeHsist pa3Hble TEXHOJOTUU K OJIHOMY U TOMY K€ MaTepUaibHOMY pecypcy, MOKHO
HOJYYHUTh pa3Hble U3JEHs, MPOAYKThL. To e camoe Oy/eT CpaBeIMBO U I TEXHOJIOTHH T1e-
pepaboTKu HHPOPMAIIHIH.

KomnoHneHThI HHPOPMALMOHHBIX TEXHOJIOTHI

NupopmanronHas TeXHONOTH 111 00pabOTKU SKOHOMHUYECKON MH(OpMALUK BKIHOYAET
B ce0s1 COBOKYITHOCTb CJICAYIOIINX COCTABIISIOIINX.

Coop undopmanum.

OO0s3aTenbHBIM KOMIIOHEHTOM J1000M MH()OPMAIMOHHONW CHUCTEMBI SBISETCS BXOAHOM
MOTOK NMEPBUYHON MH(pOpMaIUK, OCTYNAOIMUN U3 BHEIIHENW cpenabl. [lepBuunas uHpopManus
MO’KET OTHOCHUTCS KaK K PETJIAMEHTUPOBAHHOM, TaK U K HEPETJIaMEHTUPOBAHHOMN

K pernamentupoBanHoi HHGOPMAIIUU MOXKHO OTHECTH:

- UH(OpPMAIMIO JAUPEKTUBHOTO XapakTepa (3aKOHOJATeIbHbIE aKThl, TIOCTAHOBICHUS H
T.1L.);

- YUETHO—OTYETHYIO0 MH(POPMAINIO, IPEJOCTABIAEMYIO0 (PU3MUECKUMH U IOPUIUYECKUMHU
JUIAMH JPYT APYTY COTJACHO COOTBETCTBYIOLIEMY 3aKOHOJAATENbCTBY (JEKJIapalliy O J0X0JaxX,
CBEJICHUS B IEHCUOHHBINA (QOH U T.I1.).

Takas uHpOpMaIUs HE HYXKIaeTcsd B CHEIUAIbHBIX MEPONPUITUIX cOOpa CO CTOPOHBI
noTpeOuTeNs.

[Ton cObopoM HeperiaMeHTUPOBAHHOW MEPBUYHOM WMH(GOpPMAalMK MOHUMAETCS MPOLECC
MOJIy4EeHHUs] HEOOXOIMMBIX CBEJICHUN OT BHEIIHUX MO oTHOMEHHIO K IC HCTOYHUKOB.

DTOT MPOLIECC COCTOUT U3 CIAEAYIOUINX ITAIOB.
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A. AHaJu3 BHelIHel HH(OPMAIIMOHHOI cpeabl, KOTOPbIi BKJIIOYAET B ceOsl:

- BBISIBIICHHE MCTOYHHKOB HEOOXO0IUMON MH(GOPMAIIMHU U CB3eH 3THX UCTOUHUKOB ¢ MC
OTpEOUTENS;

- OLIEHKA HAJIe)KHOCTU ITHX MCTOYHUKOB; OI[CHKA JOCTOBEPHOCTH UH(POPMAILIMH, KOTOPOI
001a71aeT UICTOYHHK;

- onpenenenre o0beMoB U (popMbI IpeACTaBIeHUs HH(OPMALIUK Y UCTOYHUKA,

- BBISICHEHHUE YCIIOBHI U 0COOEHHOCTEH MpeCTaBIeHU HHPOPMALIUU HCTOUHIUKOM.

Hcrounukamu uHGOpMaIMK MOTYT OBITH JIF0Oble OOBEKTHI OKPYKAOIIEH Cpenbl: Mmpe-
METBI KUBOW W HEXKHUBOW HPUPOJIBI, COOBITHS, SBICHUS, MPOLECCHl ((pU3HUECKUEe, IKOHOMHUYE-
CKHe, colHalbHbe), a Takke camu MC pa3nuyHOro Ha3HA4Ye€HUS U MPUHAIJICHKHOCTH, JIIOAHU,
BJIAJICIOIINE HE TOJIBKO CBEACHUSAMHU O ceOe, HO M MPOopEeCCHOHATBHBIMU 3HAHUSMH B ONpee-
JICHHOH MpeIMEeTHON 00JaCTH, MPEANPUATHS U OpraHu3amuu, Bkiodas CMU.

b. Bp10op McTOYHUKOB HH(POPMAILIMH U METOA0B ee cOopa onpeenseTcs pe3ynbraTa-
MU aHaJlM3a BHEUTHEH cpebl.

Kpumepuu evi6opa ucmounuxa:

- HaJIe)KHOCTh M IOCTYMTHOCTh UCTOYHHKA;

- He0OXOAMMOCTD U IOCTOBEPHOCTH MPEICTABIIIEMON HHPOPMALINH;

- CTOMMOCTh UH(OPMAIIMOHHBIX YCIIYT;

-COBMECTUMOCTH (hOPMBI CYIIECTBYIOIIETO Y UCTOYHUKA IMPECTaBICHIS WH(OPMAIHN C
TpeOOBaHUSMU MH(POPMAITHOHHON CUCTEMBbI TOTPEOUTEIS.

[Tony4yenne MHGOpPMALIUU TOTPEOUTENIEM OT UCTOYHHKA B 3aBHCHMOCTH OT OpraHHM3aIlH-
OHHBIX U SKOHOMHYECKHX B3aMMOOTHOIIIEHUN MEXKIYy HUMH MOXXET OCYIIECTBISTHCS Ha OE3BO3-
ME3THOM UJIM KOMMEPYECKOW OCHOBE 10 B3aUMHOMY COIJIACHIO WM 0€3 HEro.

B. Metoabl coopa HeperjiaMeHTHPOBaHHOI UHGOPMALH

Cpenu MeTo10B cOOpa HEperaMeHTUPOBAHHON MH(GOPMAIIMN MOKHO BBIIEIUTD:

- HETIPEePhIBHBI MOHUTOPUHT MPOIIECCOB U SIBICHMUIA;

- CTaTUCTHYECKOe 00cieoBanne HHYOPMAITHOHHBIX OOBEKTOB;

- npuoOpeTeHrne nHGOPMAIUH 10 TOJITUCKE;

- DJICKTPOHHBINA MOWCK B HH(POPMAITUOHHBIX CETSIX;

- pa3BeJiKa.

Monumopune - HenpepbIBHAsE aBTOMATHYECKasl 3aIllUCh MMapaMeTPOB TEXHOJOTHYECKOTO
npoliecca, eXKeAHEBHbIM yueT 00beMOB NMPOJaXk U KypcoB BatoT. Habutotaemble 1aHHbIE JJOJIK-
HbI (PUKCUPOBATHCS B popMe, YA0OHO! /Uit KOHTPOJISI U MOCHeaytolel 00paboTKu.

W3 nepedynciaeHHbIX METOI0B O0COOBIH MHTEpEC MPECTaBIsEeT CTaTUCTHYECKOe 00cieno-
BaHME, pa3audHbie (HOPMBI MIPOBEACHUS KOTOPOTO (OMPOC, aHKETUPOBAHKE, TIEPEMUCH) TPEOYIOT
CHeIHalbHbIX MoaX0A0B. Llens Takux oOcleoBaHMi - MONyuYeHUE OIIEHOK MapaMeTpoB WM Xa-
PaKTEePUCTHK BHEUTHEH WM BHYTPEHHEH CpeJlbl yIPaBIsSEMONW CHCTEMBI (TIPEIIPHSITHS WIH TOC-
yIapcTBa), HEOOXOIUMBIX JIJISl YIYYIlIEHUsl KadecTBa yrnpaBlieHus. B ocHoBe m1000ro cTaTUCTH-
YECKOro 00Ce0BaHUs JIKUT MOJIydeHHe MH(OpPMALUU OT OOJBIIOro KOJWYECTBa HE3aBHCH-
MBIX, HO OJTHOTHUITHBIX HCTOYHUKOB (U€IOBEK, MPOJYKT MacCCOBOTO MPOU3BOJICTBA).

JUist TIOJTydeHus! YAOBJIETBOPUTEIBHBIX OIICHOK He HaJI0 00CIeNoBaTh MOJHYI COBOKYTI-
HOCTb 3TUX UCTOYHHUKOB. J[OCTATOYHO OrpaHUUHUTHCS HHPOPMAIIHEH, B3ITONH Y HEKOTOPOU Mpe-
CTaBUTEJIbHON BBHIOOPKH, a OIIEHKY MOJYYUTh MOCIEAYIOLIEH cTaTUCTUYECKO 00paboTKo B co-
OTBETCTBHH C CYIIECTBYIOIIUMH METOaMH.

I'. Ilpuem u perucrpanust coonpaeMoil HH(pOpMaALHUHU

[Ipuem u peructparusi cobupaemoil “HGOPMALIMKA MOTYT TIPOU3BOTUTHCS CIETYIOIIUMHU
CIOCOOaMHU.

Bpyunyto - Qaxrorpaduueckue NaHHbIE (UKCUPYIOTCS Ha CIEUUATbHBIX OlaHKAaX U B
)KypHaJax, a oCTYyMaroIIne JOKYMEHTHI PETHCTPUPYIOTCS B BHIE OPUTUHAIIOB MITH KOTTHA.

Aemomamu3zupoganmwvili cnocod- PerucTpalysi OCyIIECTBISETCS Ha MAUIMHHBIX HOCHTE-
JSIX TIyTEM JUajiora onepaTopa U KOMITBIoTepa.



Aemomamuueckutl - pETUCTPAIIHSI BBIIIOJHICTCS 0€3 ydacTHs YeJOBeKa M Mperoaraet
npsimoe noakmrodeHrne C kK UCTOYHUKY (TTacCaXuporoTok 1o (orodneMenTam). Bxognas nH-
dbopmarus mpeacTaBisieT co00i KOIMPOBAHHBIN CUTHAIL.

[Ipu m060M criocobe perucTpanuu BxoHas HHPOpMAIHs JT0JKHA KOHTPOJIUPOBATHCS C
ENIBI0 HE JIOMYIIEHHS TyOJIMKAaTOB U OIIHOOK.

IIpenBapurenbHas 00padoTKka cOOpaHHON MH(OPMATUT

[IpenBapurensHas 06paboTka coOpaHHOM HH(pOPMALIUK BKIIIOYAET B CEOS:

- oTO0p MH(pOpMmaIUu;

- CUCTEMaTH3aIHI0 0TOOpaHHOH HH(popMaIuy;

- coxpaHeHHe B 0a3ax JaHHBIX B (HOPMaTU3UPOBAHHOM BUJIE

CoOpannas nnpopmanus npeacraBiser co0oil nmepBuunbie nanusie VC, KoTopble 1moj-
Jexar ganpHeinnei Gpopmaruzanuu u 06padoTKe B MAKETHOM WIN JUATIOTOBOM PEXHUME C LEIbI0
MOJTyYEHHUS IPOU3BOIHBIX TAHHBIX, HCIIOJIb3YEMbIX OTPEOUTENEM [Tl IPUHATHUS PEIICHUSI.

Mony4yenne nmpou3BoaHOI HHGOPMATUMN

Hakonnennas nepBu4Has wH(pOpMAIUs, MpOIICANIAas MPeIBApPUTEIbHYI0 00paboTKy B
dbopme orbopa, cucremaTuzanuu U coxpaneHus B bJ[ B opmarusrupoBaHHOM BHJE, MOXKET HC-
MOJIb30BAThCS ISl PEUICHWs MHOTHX 3aJad aHalIn3a, IUIAHUPOBAHHS, MPOTHO3UPOBAHHUSA U
yIpaBIeHUS COLUATBHO-I)KOHOMUYECKUX, TEXHUUYECKUX, FeO(PU3NUECKHX U JIp. CUCTEMAX.

[TocTaHoBKa 9TUX 33724, KaK MMPaBHJIO, CBA3aHA C HEOOXOIUMOCTHIO TIOJTYYEHHUSI HA OCHO-
BE UCXOJHBIX HAKOIUICHHBIX JAHHBIX MPOU3BOAHON MH(OpMAIIMK, TOMOTAIONIEH MMOIb30BATEIIO
WC npuHMMaTh npaBWIbHBIE penieHus. Takol mpou3BosibHOW WH(pOpManuei MOryT OBITh pas-
JIMYHbIE YKOHOMUYECKUE, TEXHUYECKHE U Ap. MMOKA3aTelH, MmapaMeTpbl MaTeMaTUYECKUX MOJie-
Jei, 3HaueHUs (aKTOPOB, BO3JCHUCTBYIOIIMX HA YIPABISEMBIA COIMAIBHO-DKOHOMUYCCKUH,
TEXHUUYECKUN UIIH JPYTO# MpoIiecc.

B 3aBucuMocTH OT crocoba moiydeHus], JOCTOBEPHOCTH M 00beMa BXOJHOW HH(pOpMa-
U TIpU €€ 00paboTKe MOTYT IPUMEHSATHCS KaK METOJIbl CTATUCTUYECKOTO aHaln3a, TaK U MaTe-
MaTHYECKHE METObI IETEPMUHUPOBAHHBIX JTaHHBIX.

OTt60p u 3arpy3ka uHpopMaIi Ha 00pabOTKy OOBIYHO MPOU3BOJUTCS B MAKETHOM (ISt
CTaTMCTUYECKOW MH(OpMalMK) WIM B AUAJIOTOBOM PEXUME (JUIs1 I€TEPMHUHHPOBAHHON) C HC-
MOJIb30BaHUEM METOJIOB IOMCKa HEOOXOAMMBIX JaHHBIX.

Cmamucmuueckue memoosbl 00pabomxu.

I'pynnuposka - BblJIelIeHNE YacTU JITAaHHBIX U3 O0IEeil COBOKYIHOCTH MO OAHOMY MJIH He-
CKOJIbKUM TIPU3HAKaM.

Cso0ka (cymmuposanue OanHvix) - 00eCTIedrBaeT UX KOJUYECTBEHHYIO OILIEHKY Kak IO
BCEH COBOKYITHOCTH 3TUX JAaHHBIX (npocmas c600Ka), Tak U MO OTAEIbHBIM IpyIIaM 3TOH COBO-
KYIHOCTHU (epynnoeas).

Cmamucmuyeckuti anaiu3 - TO3BOJISET MOJIYYUTh OoJiee JAeTaabHbIe OLIEHKH, YEM CBOJI-
Ka, XapaKTepPUCTUKHU Pa3InYHbIX MPOLECCOB U siBIeHUU. K TakuM XapakTepuCTHKaM OTHOCSATCS:
MoKa3aTesy pocTa, MPUPOCTa, KoJeOaHuil M IpYrux TCHACHINH N3MEHEHHSI BO BPEMEHH pasiIiny-
HBIX 3KOHOMHUYECKHUX (PaKTOPOB, MHAEKCHI MOTPEOUTENHCKUX M ONTOBBIX I[€H MPOMBIIUIEHHOTO
MIPOM3BOJICTBA, COCTOSIHHMS PBHIHKA IIEHHBIX OyMmar u Jip., COCTaBIJISIOIINE CYTh MHIEKCHOTO aHa-
au3a U Jap.

1. 3 Jleknus Ne 3 (2 yaca).

Tema: «IIIIT o6mero HazHaueHHs (YHUBEPCAIBbHBIC), UCIIOIB3YEMbIE B MPO(ECCHOHATb-
HOU IS TEIIbHOCTIDY

1.3.1 Bonpocsl Jekuum:

1. TITIT o6miero Ha3HaueHUS (YHUBEPCATIbHBIC), HCIIOIB3YyEeMbIE B MPOPECCHOHATHLHON
JeSITeTbHOCTH

1.3.2 Kparkoe coaepxaHne BOIIPOCOB:

1. HaumenoBanue Bonpoca Ne 1. [II1I1 obmero HasnaueHus (yHUBEpCaIbHBIE), HCTIOIb-
3yemble B MPO(HeCCHOHAIBHOM NesITeTbHOCTH
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Ipuxnaonoe I10 obecnieunBaet >(h(PEeKTUBHOE pelIeHUE 3aad Mmoib3oBaTens. Kioue-
BBIM ITOHATHEM 37ECh SABJIACTCS NAKET IMPUKIATHBIX IPOTPAMM.

Ilaxem npuxnaouvix npoecpamm (II1I1) - koMIIIIEKC MpOrpamMm AJisk PEHICHUS OTPE/ICIICH-
HOTO Kpyra 3aJad o Kakoi-11u0o TeMe Ui NpeMeTy.

Paznuuarot cnenyromme tunst [T

*0011Ier0 Ha3HAYCHMUS;

*METOJ10-OpPUEHTUPOBAHHBIE;

*TIIp00JIEMHO-OpPUEHTUPOBAHHbIE.

HIIIT obwezo naznauenus OPUSHTUPOBAHBI HA ABTOMATH3AIMIO IIUPOKOTo Ki1acca (QyHK-
LUMOHAIBHBIX 3a1a4 nosb3osarens. K aromy knaccy I oTHOCATCA: TEKCTOBBIE NMPOLIECCOPHI
(manpumep, Word); rpaduueckue nporeccopsr (Corel DROW); uznarensckue cucremsl (Page-
Maker); Tabmuunsie mpoueccopsl (Excel); cucremsr ynpabinenust 6azamu qaHHbIx (ACCESS); 000-
JIOYKH IKCIIEPTHBIX CUCTEM, CUCTEM MOAECPKKU IPUHATUS PELLICHUH U T. ..

B ocHoBe memooo-opuenmuposannvix 11111 nexuT peaausanus TOro WIK UHOTO METO/a
pemenus 3anauu. [Ipobremuo-opuenmuposannvie I1I1I1, Kak 3TO U OMPEICIICHO HAa3BaHHEM,
OpPUEHTHPOBAHbl Ha PELICHHUE OINpe/elIeHHON 3a1auu (IpobjemMbl) B KOHKPETHOW HpeaMeTHON
oOnactu. D10 Hambosee MUPOKUHA KJIacC MAaKETOB MPHUKIAIHBIX mporpaMM. Cpeau HUX MOKHO
BbIIEIUTH Takue, Kak 11111 mpaBoBBIX CIIpaBOYHBIX CUCTEM U IIp.

Knaccugukayua 6uooe ungopmayuonnvix mexnHonouil

B nacrosiuee Bpems knaccudukaius UT npoBoauTces mo clieAyrolnuM Npru3HaKaM:

- cocoOy peanu3aliy B aBTOMaTH3UPOBAHHBIX HH(popMarmoHHbix cuctemax (AUC),

- CTENIEHHU OXBaTa 3a/1a4 yIIpaBJICHUS,

- KJIaccaM peajn3yeMbIX TEXHOJOTMYECKUX ONepalui,

- TUILy TI0JIb30BATEJILCKOI0 MHTEp(deiica,

- BapMaHTaM HCMOJb30BaHus cetu DBM,

- 00ciTy>)KMBaeMoOH peAMETHOM 001acTH U Ap.

1) Ilo cnocody peanuszayuu HT nenstcs Ha TpaauuuoHHbie u coBpemennbie UT. Tpa-
munonHble UT cyliecTBOBaIM B YCIOBHSX LEHTPATU30BaHHOM 00pabOTKH JaHHBIX, /10 EPHOAA
MaccoBoro ucrnonb3oBanust [I9BM. Onu Obuin OpHEeHTHpPOBaHBI INIaBHBIM 00pa3oM Ha CHUXKe-
HHUE TPYAOEMKOCTH MOJIb30BaTeNs (HanpuMmep, MHKEHEpHbIe U HaydHble pacyeTbl, popMHUpOBa-
HUE PEryJsipHOW OTYETHOCTHU Ha Mpeanpuatusx u ap.). Hossle (coBpemennsie) UT cBs3aHbl B
NEepBYIO oYepeslb ¢ MH(POPMAIIMOHHBIM O0ECIIedeHneM Mpolecca YIPaBICHUS B PEXUME peab-
HOT'O BPEMEHHU.

2) ITo cmenenu oxeama UHDOPMAUUOHHBIMU MEXHOIOUAMU 3A0AY YNPAGIEHUS
BBIJIETISIIOT: DJIEKTPOHHYIO 00pabOTKy JaHHBIX, aBTOMAaTH3alWI0 (DYHKUMN yIpaBieHUs, MOA-
JIePKKY IPUHATHUS pEIIeHUH, SIeKTPOHHBIN 0(UC, IKCIEPTHYIO MOJIEPKKY.

B mepBom cnydae anekTpoHHass 00pabOTKa MAaHHBIX BBITOJHSAETCS C MCIOJIb30BAHHEM
OBM 0e3 nepecMoTpa METOIOJIOTHH U OpTaHU3aLMHU MIPOLECCOB YIPABIECHUS NPH PELICHUHU JI0-
KaJIbHBIX MaTEeMaTUYECKUX U SKOHOMUYECKHUX 3a/1ad.

Bo BTOpOM ciyyae mpu aBTOMAaTHU3allMM YIPABJICHUYECKON AESITEIBHOCTH BBIYUCIUTEID-
HBIE€ CPEJICTBA HCIOJIb3YIOTCA JJIsi KOMIUIEKCHOTO pelleHns (yHKIIMOHAIbHBIX 3a/1a4, GOpMUpPO-
BaHUS PETYJSPHOM OTYETHOCTU M PabOThl B MHPOPMALIMOHHO-CIIPABOYHOM PEKUME ISl TOAT0-
TOBKM ylpaBieH4eckux pemieHui. K 3toit ke rpynne otHocarca UT nonaepXkn npuHATHS pe-
LIEHUH, KOTOpPBIE IPEAYCMATPUBAIOT IIMPOKOE HCIOIb30BAHUE SKOHOMHUKO-MAaTEMaTHUYECKHX
METOJIOB M Mojenel, nakersl npukiagusix nporpamm (IIIIIT) ana ananuTudeckoit paboTsl U
(bopMHpOBaHUs TPOTHO30B, COCTABJICHUS! OU3HEC-TNIAHOB, 00OCHOBAHHBIX OLIEHOK M BBIBOJIOB 110
IIPOLIECCaM U SBJIEHUSM IIPOU3BOJCTBEHHO-X03SIICTBEHHOM 1€ATEIbHOCTH.

K Ha3zBaHHOH rpynne OTHOCATCSA M LIMPOKO BHeApseMble B HacTosee Bpemsa UT, nony-
YHUBIIME Ha3BaHHE AJIEKTPOHHOrO oduca U SKCIEPTHON MOIAEPKKU MPUHATUS pelIeHHH. DTu
nBa Bapuanta T opueHTHpOBaHBI HAa UCIOJIB30BAaHUE JOCTIKEHHIM B 0071aCTH HOBEHIIMX MOJ-
XO0JI0B K aBTOMAaTHU3alliy paboThl CIIEUAINCTOB U PYKOBOIUTENEH, CO3JaHNe /11l HUX Haubouee
ONaronpuUsATHBIX YCIOBHUIl BBINOJHEHUS MPOPECCHOHATBHBIX (YHKIINH, KaYeCTBEHHOTO U COBpE-
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MEHHOTO MH()OPMAIIMOHHOTO OOCITY>KUBAHHSI 32 CUET aBTOMAaTU3MPOBAHHOI'O HaOoOpa ympaBieH-
YECKHUX MPOLEIYD, PEATU3yEMBbIX B YCIOBHUIX KOHKPETHOrO pabodero Mecta 1 opuca B LEJIOM.

DNeKTpOHHBIA OduC mpeaycMaTpuBaeT Hainuuue wuuTerpupoBanubix [T, koTopble
o0ecreunBarOT KOMIUIEKCHYIO peau3aliio 3a/1ad InpeaMeTHol oOnactu. B Hacrosiuee Bpems
Bce Ooubliiee pacpoCTpaHeHUe NPUOOPETAIOT IEKTPOHHBIE O(PHCHI, COTPYIHUKH U 000pYI0Ba-
HHUE KOTOPBIX MOT'YT HaXOJUThCsA B pa3HbIX nomeueHusx. Heo6xoauMocts paboThl ¢ JOKYMEH-
TaMH, MaTepragamu u 6azamu JaHHbIX (Bb/]) KOHKpETHOTrO MPEANPUATHS WK YUPEKICHUS B TOC-
TUHMIIE, TPAHCIIOPTE, JOMA IIpHUBEJIa K MOSBICHUIO 3IEKTPOHHBIX 0(PHCOB, BKIIOUYEHHBIX B COOT-
BeTcTBYyIOIMKE cetTu DBM

NT skcnepTHOW NMOAJEPIKKHU NMPHUHATHS PEIIECHUM, COCTABIIAIOT OCHOBY aBTOMAaTU3aLlUU
Tpy/a CIEeUUANTNCTOB-aHAIUTHKOB. JTH PaOOTHUKM KPOME aHAIUTUYECKUX METOJOB U MOJAETeH
JUIsL UCCIIEOBAHUS CKJIAJBIBAIOIIMXCSA CUTyallUHd BBIHYKICHBI HCIIOJIB30BATH HAKOILJICHHBIN
OTIBIT B OIICHKE CUTYallui, T.€. CBEJCHHUS, COCTABISAIONINE 0a3y 3HAHUI B KOHKPETHOH MpeaMeT-
HOM 00acTH.

3) Io knaccy peanuszyemvix mexnonozuueckux onepauuii UT noopaszoensiiomes: na
paboTy C TEKCTOBBIM M TaOJUYHBIM IPOLECCOpPaMH, IpadUyecKUMU OOBEKTaMH, CHCTEMbI
ynpasienus b/l, runeprekcToBble U MyJIbTUMEIUIHBIE CHCTEMBI.

TexHonorus ¢opmupoBaHUs BHUICOU300pAKEHHS IMOJy4YMJIa Ha3BaHHWE KOMIIBIOTEPHOM
rpaduKy.

Komnviomepnas zpagpuka - 510 co3nanue, XpaHeHue 1 o0paboTka Mojieneld 0ObEeKTOB U
X HM300pakeHUil ¢ momompio DBM. Drta TeXHOJOTHs MPOHUKIA B 00JACTh MOJEIMPOBAHUS
pa3IMYHBIX KOHCTPYKLMHM (MalIMHOCTPOEHHUE, aBHALIMOHHAs TEXHHUKA, aBTOMOOMIIECTPOEHHE,
CTpOUTENIbHAs TEXHUKA U Jp.), JKOHOMUYECKOTO aHalIM3a, IPOHUKAECT B PEKIAMHYIO AESTENb-
HOCTb, JIeJIaeT 3aHUMaTeNbHbIM Aocyr. @opMupyemble 1 00pabaTbiBaeMble C HOMOIBIO U ppO-
BOT'O IpoLieccopa M300paKe€HUsI MOTYT ObITh JEMOHCTPALIMOHHBIMU U aHMMalUMOHHBbIMU. K ne-
MOHCTPAIIMOHHBIM HU300paKEHUSIM OTHOCST, KaK IPAaBUIIO, KOMMEPUECKYIO (JIEJIOBYIO) M MILIIO-
cTpanroHHyio rpaduky. Ko BTOpoO#l rpymme - aHUMallMOHHOW TpaduKe - MPUHAIICHKHUT HHIKE-
HepHas W HayyHas rpaduka, a Takke rpaduka, CB3aHHas C PEKIaMOM, UCKYCCTBOM, MI'PaMH,
KOI'Jla Ha 3KpaH BBIBOJSATCS HE TOJIBKO OJMHOYHBIE M300pa)k€HUs, HO U MOCJIEI0BaTEIbHOCTD
KaJpoB B BUJE (uibMa (MHTEPAKTUBHBIM BapuaHT). MIHTepakTuBHAs rpaduka sBISETCS OAHUM
U3 HanboJiee MPOTrpEeCCUBHBIX HampaBieHU cpeau coBpemMeHHbIX WT. D10 HanpasieHue nepe-
XKHUBaeT OypHOe pa3BUTHE B 00JAaCTH MOSIBICHHS HOBBIX TpadUuyecKUX CTaHUUI M B objacTu
CHEUaIN3UPOBAHHBIX NMPOTPAMMHBIX CPEJICTB, MO3BOJISIONIMX CO3/1aBaTh PEATUCTUYECKUE 00b-
€MHBbIE IBHKYIINECS U300pakeHNUs1, CpaBHUMBIE 10 KaYeCTBY C KaJpaMu BUeopUIbMA.

B xmaccuueckom monumanuu cucrema ympasienus bl (CYBJl) mpencraBnser coOoit
Ha0op NporpaMM, MO3BOJISIONIUX CO3/1aBaTh U MOJIEPKUBaTh b/l B akTyalbHOM COCTOSTHHH.

OObI1YHO J11000H TEKCT MpEeACTaBIsAETCS KaK OJHA JUIMHHAS CTpaHa CHMBOJIOB, KOTOpas
YUTAETCS B OJTHOM HAIIPaBJICHUH.

T'unepmekcmosasn mexnonozua - OpraHu3alus TEKCTa B BUAEC UEPAPXUUECKON CTPYKTYpP
Marepuan tekcra nenutcst Ha ¢pparMenTsl. Kaxaplit BuanMelidi Ha skpane OBM ¢parmenr, no-
MOJIHEHHBI MHOTOYHCJIEHHBIMHU CBSI3IMU C JIPYITMMH (pparMeHTaMu, MO3BOJSET YTOYHUTHh WH-
dopmanrio 06 U3ydyaeMoM OOBEKTE M JIBUTAThCS B OAHOM WJIM HECKOJBKUX HAINpaBJICHUSX I10
BbIOpaHHOM CBS3H.

Mynbmumeoua-mexnonozus - NporpaMMHO-TEXHUYECKass OpraHu3aius oOMeHa ¢ KOM-
MBIOTEPOM TEKCTOBOM, Tpadudeckoil, ayJuo U BuJeornHpopmannen.

4) Ilo muny nonv3oeamensckozo unmepgheiica Moxxuo paccmatpuBath UT ¢ Toukm
3peHusl BO3MOXKHOCTEH J10CTyIa MOoJb30BaTeNsl K MHOOPMALMOHHBIM U BHIYUCIUTENBHBIM pecyp-
cam. Tak, nakernas T uckirouaer BO3MOXKHOCTb MOJIb30BaTeNs BIUATH HA 00paboTKy MH)OP-
MaIiH, TI0Ka OHa MIPOBOAMTCS B aBTOMATUYECKOM pexuMe. B oTinuyne oT nmakeTHo# auanoronast
WT npenocraBiseT MOIb30BaTEN0 HEOIPAHUYEHHYI0 BO3MOXKHOCTh B3aMMOJEWCTBOBATh C Xpa-
HALIMMUCS B CUCTeMe MH(OPMallMOHHBIMU peCypcamMH B peajbHOM MaclluTabe BpeMeHH, MOJy-
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qasi IPA STOM BCIO HEOOXOIUMYI0 WH(OPMAILIUIO I perieHus PYHKIIMOHAIBHBIX 337a4 U MPH-
HATHS PEIICHUN.

Nurepdeiic cereBoit T mpegocTaBisieT MOIb30BATENIO CPEICTBA JOCTYMA K TEPPUTOPH-
aIbHO pacIpe/ie]IeHHbIM HH(POPMAIMOHHBIM U BBIUMCIMTEIBHBIM pecypcaM OJiarogapsi pa3BH-
TBIM CPEJICTBAM CBSI3HU.

B nacTosiee BpeMs Habmo1aeTCsl TEHACHIMS K 00beMHEHHIO pa3nuuHbX THoB UT B
€IMHBIA KOMIIBIOTEPHO — TEXHOJOTMYECKUN KOMIUIEKC, KOTOPBII HOCUT Ha3BaHWE MHTETPUPO-
BaHHOT0. Oco00€ MecTO B HEM NMPUHAAIEKUT CPEACTBAM KOMMYHUKAIIUU, 00ECIIEYNBAIOIIUM HE
TOJIBKO YPE3BbIYAMHO LIMPOKHUE TEXHOJOTMYECKHE BO3MOXKHOCTH aBTOMAaTH3aLMH YIpPaBJICHYE-
CKOH JesITeIbHOCTH, HO U ABIISIOIIMMCS OCHOBOM CO3J]aHUS CaMbIX Pa3HOOOpPa3HBIX CETEBBIX Ba-
puantoB UT: nOKambHBIX, MHOTOYPOBHEBBIX, PACIIPEACICHHBIX U II100aIBHBIX HH()OPMAIIMOHHO-
BBIYHMCIIUTEIIbHBIX CETEH.

5) o o6cnyscusaemvim npeomemuvim oonacmam YT noapas3aenstorcs pasHooOpas-
HO. Hampumep, TOJIbKO B 9KOHOMUKE UMH SIBJISIOTCS, OyXTaaTepCcKuil yueT, 0aHKOBCKasi, HAJIOro-
Bas U CTPaxoBas JESATEIBHOCTb U JIp.

PaccmoTpuMm TUNHMYHBIE TPUMEHEHUS MH()OPMAIMOHHBIX TEXHOJIOTUH, MPUMEHSIEMBIX B
YIPABJICHUYECKON CUCTEME MPEITPUSATHUS:

byxeanmepckuii yuem - xjaaccuuyeckas o0acTh MpUMEHEHUsT UH()OPMAIIMOHHBIX TEXHO-
JIOTHiA 1 HanboJiee YacTo peanuzyeMasl Ha CErOHSIIHUN 1eHb 3a1a4a. Bo-mepBrix, ommoka Oyx-
rajrepa MOXeT CTOMTh OYEHb JOPOro, MO3TOMY OYEBHIHA BHIIOJA HUCIIOIb30BAHHS BO3MOMXKHO-
CTel aBTOMaTu3anuu Oyxranrepuu. Bo-BTOpBIX, 3aaua OyXraiTepcKoro yuera JOBOJIBHO JIETKO
dbopmanuzyercs, Tak 4YTO pa3pabOTKa CHUCTEM aBTOMATHU3AIMKM OyXraJTepcKOro y4yeTa He Mpeji-
CTaBIISICT TEXHUYECKH CII0KHOM MPOOIEMBI.

Vnpasnenue ¢unancosvimu nomoxamu. BHenpenne WHGOPMALMOHHBIX TEXHOJOTHHA B
ympaBieHue (UHAHCOBBIMU IIOTOKaMH TakXe OOYCIOBICHO KPUTHYHOCTBIO STOH 00iacTu
yIpaBiIeHUS MPEANPUATHS K OIIUOKaM.

HemnpaBuibHO MOCTPOUB CUCTEMY PAacU€TOB C MOCTABIIUKAMH U MOTPEOUTEISIMU, MOKHO
CIPOBOIIMPOBATH KPU3UC HAIMYHOCTHU JIaXKe MPH HANIAKEHHOW CETH 3aKYIKH, CObITa U XOPOIIEM
MapkeTtunre. I Ha060pOT, TOYHO MPOCYUTAHHBIE U JKECTKO KOHTPOJIUPYEMBIE yCIOBUS (pUHAH-
COBBIX PAaCUyeTOB MOTYT CYIIECTBEHHO YBEIMUUTH OOOPOTHBIE CPEACTBA (PUPMBL.

Vnpasnenue cxnadom, accopmumenmom, saxynkamu. MOXKHO aBTOMaTH3UPOBATH IPO-
1IeCC aHaIM3a JBUKEHHUS TOBapa.

Ynpasnenue npouszsoocmeennuvim npoyeccom NPENCTaBISIET COO0H OYEHb TPYAOEMKYIO
3a7auy. OCHOBHBIMU MEXaHU3MaMHM 3/I€Ch SIBJIAIOTCS IUIAHUPOBAHWE M ONTUMAJIbHOE YIpaBlie-
HUE MPOU3BOICTBEHHBIM MPOILIECCOM.

ABTOMaTH3UPOBAHHOE pelIeHHe T0J00HO0H 3a/1aun JaeT BO3MOXKHOCTh TPaMOTHO TUTaHU-
pOBaTh, YIYUTHIBATh 3aTPAThI, MPOBOJAUTH TEXHUYECKYIO MOATOTOBKY MPOU3BOJICTBA, OTIEPATUBHO
YIPABJISATH MPOLIECCOM BBINYCKa MPOAYKIIMM B COOTBETCTBUM C MPOU3BOJICTBEHHON MPOrpaMMOi
Y TEXHOJIOTHEM.

OueBUAHO, YTO Ye€M KpyIHEEe MPOM3BOJCTBO, TEM OOJbIIEEe YUCIO OM3HEC-TIPOLECCOB
Y4acTBYET B CO3/IaHUU MPUOBUIN, a 3HAYUT, UCIIOJIb30BaHNE HMH(POPMAIIMOHHBIX CUCTEM KU3HEH-
HO HEOOXO0IUMO.

Vnpasnenue mapxemuneom monpazymeBaer cOOp W aHalu3 JaHHBIX O (upmax-
KOHKYpPEHTaX, UX MPOIYKIMU M LEHOBOM MOJMUTHKE, a TAKXKE MOJACIUPOBAHUE MapaMeTpOB
BHEIITHETO OKPYKEHUS VIS OTPEICTICHUSI ONTUMAIBLHOTO YPOBHSI II€H, TPOTHO3UPOBAHUS MTPUO bI-
JU U TUTAHUPOBAHMS PEKJIAMHBIX KammaHwidl. PemieHue GONBIIMHCTBA 3TUX 3a7ad MOTYT OBITh
dbopManu3oBaHbl U MpPEJICTaBICHbl B BHJIE MH(OOPMALMOHHOW CHUCTEMBI, MO3BOJISIOIEH CyIIe-
CTBEHHO MOBBICUTH A((HEKTUBHOCTh YIIPABICHUS MAPKETHHTOM.

Jlokymenmoobopom SBISIETCS OYEHb BaXKHBIM IPOLIECCOM JAESTENBHOCTH JIFOOOT0 Mpe-
npusiTUsi. XOpOIIO OTIAKEHHAs CUCTEMa YYETHOTO JJOKYMEHTOOO0POTa OTPaXKaeT peaibHO Mpo-
HCXOJISAIIYIO Ha TIPEANPUITHH TEKYIIYIO MPOU3BOICTBEHHYIO JIEATEILHOCTD U JIa€T YIIpaBJIeHIIAM
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BO3MOXKHOCTh BO3/I€CTBOBAThH Ha Hee. [loaToMy aBTOMaTH3aIus JOKYMEHTOOOOPOTa TO3BOJISIET
MOBBICUTH 3P(HEKTUBHOCTH yIIPABIICHUS.

Onepamusnoe ynpasnenue npeonpuamuem. VHpopManMoOHHAsE TEXHOJIOTHSI, peIIaoLiast
3aJjaud ONEPAaTUBHOIO YNPABJICHUS MPEANPUITHEM CTPOUTCS HAa OCHOBE Oa3bl AAHHBIX, B KOTO-
poii puKCHpyeTcss BCsl BO3MOXKHas MHPopManus o npeanpustud. MuadopmanuonHas cucrema
OINEPATUBHOrO YNpPaBJIEHUS BKIIOYAET B ce0s Maccy NMPOrpaMMHBIX PELICHUH aBTOMAaTH3aLUU
OM3HEC-TIPOIIECCOB, UMEIOIINX MECTO Ha KOHKPETHOM IPEANPHUSITHH.

IIpenocrasnenue uudopmanuu o pupme. AKTUBHOE pa3BUTHE ceTH VIHTEepHET NpuBeIIo K
HEOOXOIMMOCTH CO3JaHHs KOPIIOPATUBHBIX CEPBEPOB JUISL MPENOCTABICHUS PA3IMYHOTO poja
uHpopmauuu o npeanpuaThd. IIpakTuuecku kaxxgoe yBaxkaroliee ceOs HpenpusiTue cerddac
umeeT cBoit web-cepsep. Web-cepBep npeanpusitus pemiaer psj 3amaad, U3 KOTOPbIX MOXHO BBI-
JIeJIUTh JIBE OCHOBHBIE:

- CO3/IaHUE UMUK TPEATIPHUSTHS;

- MakCHMaJbHas pas3rpy3Ka CIIpaBOYHOH Ci1y>KObl KOMIAHUU IyTEM IPEAOCTaBICHUS HO-
TEHIMAJIBHBIM U YK€ CYIIECTBYIOIIUM a0OHEHTaM BO3MOXKHOCTH IMOJyYEHHsI HEOOXO0AUMOW MH-
dbopmaru o pupme,

- IpeIaraeéMbIX TOBapax, ycayrax M IeHax.

Kpome Toro, ucrons3zoBanne Web-TeXHOJIOTHH OTKPBIBACT IIMPOKUE MEPCIIEKTHBbI JUIs
AJIEKTPOHHON KOMMEPLIUU U O0CIIY)KMBaHUs MOKynaTesel uepe3 HTepHer.

1. 4 Jlexuus Ne 4 (2 yaca).

Tema: «IIpobnemuo-opuentupoBannbie [1TTIT»

1.4.1 Bonpocs! JieKuum:

1. ITpo6aemuo-opueHTupoBannbie [TI1I1

1.4.2 Kpartkoe coaep:xkaHue BOINPOCOB:

1. HaumenoBanue Bonpoca Ne 1. IIpo6nemHo-opuentupoBanusie [TI1I1

Ipuxnaonoe I10 obecnieunBaet 3(h(PEKTUBHOE peIICHUE 3a1a4 IMojb3oBaTelns. Kiode-
BBIM IIOHSITUEM 31€CH SABJISIETCS MAKET MPUKIIAIHBIX IPOrPAMM.

Ilaxem npuxnaonvix npoepamm (II1I1) - koMIIIeKC TporpamMm JIJIsi pelIeHus Onpe/IeIcH-
HOT'O KpyTa 3aJ1a4 10 KaKoh-In00 TeMe W IPEeaMETY.

Paznuyarot cnenyromme tuns [T

*00IIIeTO HA3HAYCHHS;

*METOI0-OpPUEHTUPOBAHHBIE;

*TIp00JIEMHO-OpPUEHTHPOBAHHBIE.

LTI obwezo Haznavenuss OPUSHTUPOBAHBI HA ABTOMATHU3AIIUIO IIMPOKOTO Kiiacca QyHK-
HMOHANBHBIX 3a7a4d noJb3oBaTens. K atomy knaccy IIIIII oTHOCSTCS: TEKCTOBBIE MPOLIECCOPHI
(manpumep, Word); rpaduueckue mporeccopsr (Corel DROW); uznarensckue cucremsl (Page-
Maker); Tabnuunsie mpoueccops! (Excel); cucrems! ynpasnenus: 6azamu gaHHbIX (ACCESS); 000-
JIOUKH DKCMIEPTHBIX CUCTEM, CUCTEM MOIIEPKKU TPUHATHUS PEIICHUH U T. ..

B ocHoBe memoodo-opuenmupogannvix IIT111 nexxut peanuszaiys TOro WIK HHOTO METOAA
pemenust 3anayu. Ilpobaemno-opuenmuposannvie [II111, xak 3TO W OMpeNEIEHO Ha3BaHHEM,
OpUEHTUPOBAHBI Ha PEIICHUE OMpeNeleHHON 3amaun (TMpoOieMbl) B KOHKPETHON MpeaMEeTHON
oOnactu. D10 HamboJee MUPOKHUM Kiacc MaKeToB MPUKIAIHbIX MporpaMM. Cpeau HUX MOXKHO
BBIAICNIUTH Takue, Kak [1I1I1 mpaBoBBIX cripaBOYHBIX CUCTEM H JIp.

1) UudopmannoHHas TeXHOJI0rus1i 00pad0TKM JAHHBIX MPEIHA3HAYEHA JUISl PEIIEHUs
XOpOIIIO CTPYKTYPUPOBAHHBIX 33/1a4, MO KOTOPHIM UMEIOTCS HEOOXOIUMbIE BXOIHBIE JaHHBIE U
M3BECTHBI AJITOPUTMBI U IpYTHe CTaHAapTHBIE MPOLEAYPBl UX 00paOOTKH.

DTa TEXHOJIOTUS NMPUMEHSETCS Ha YPOBHE HCIOJHHUTEIbCKOW NIEATeIbHOCTU MepcoHasa
HEBBICOKON KBaTM(UKAIMKU B IEJIIX aBTOMATHU3AIlMd HEKOTOPBIX PYTHHHBIX MOCTOSIHHO TOBTO-
pSIOIIMXCS ONEepaluil yrpasiieH4eckoro Tpyaa. [loaromy BHeapeHHe HHPOPMAITMOHHBIX TEXHO-
JIOTUH U CHCTEM Ha 3TOM YpPOBHE CYILIECTBEHHO MOBBICUT MPOU3BOAUTEIBHOCTh TPYy/Ja MEPCOHA-
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Ja, OCBOOOJUT €ro OT PYTUHHBIX ONepalyid, BO3SMOXKHO, Jake MPUBEAET K HEOOXOIUMOCTH CO-
KpalleHHs YUCICHHOCTH PAOOTHUKOB.

Ha ypoBHe onepalinoHHON AESITEIbHOCTH PELIAIOTCS CIEAYIOIINE 3aJaun:

= 00paboTka JaHHBIX 00 OIepaIusix, MPOU3BOJIUMBIX (UPMOI;

"  CO3JaHHE NePUOIUYECKUX KOHTPOJIBHBIX OTUYETOB O COCTOSIHUU JIeN B (UpME;

"  [IOJy4€HHUE OTBETOB HAa BCEBO3MOXKHBIE TEKYILUE 3alIPOChl U 0(OPMIIEHUE UX B BUE
OyMa)KHBIX JIOKYMEHTOB MJIM OTYETOB.

IIpumepvr pymunnvlx onepayuii: ONepalnys IMPOBEPKHM HA COOTBETCTBUE HOPMATUBY
YPOBHS 3allacOB YKa3aHHbBIX TOBapoB Ha ckiaze. IIpu ymeHblleHUM ypoOBHs 3amaca BbIIAETCS
3aKa3 MOCTaBIIMKY C YKa3aHHEM He0O0XOAMMOro KOJUYeCTBa TOBApa U CPOKOB, IPYroil mpumep,
orepanus MpoJaXXu TOBApOB (pUPMOH, B pe3ynbTaTe KOTOPOH (opMUpYETCS BBIXOTHOU JIOKY-
MEHT I IOKYIAaTeNsl B BUJIE YeKa UM KBUTAHLUH.

Ilpumep KoHmponbHO20 Omuema: €XKEAHEBHBIM OTYET O NOCTYIUIEHUSX M Bbladyax
HAJIMYHBIX CPEACTB OaHKOM, (hOpMUPYEMBIH B LIEISIX KOHTPOJIsI OajlaHCa HAJIMYHBIX CPEZCTB.

IIpumep 3anpoca: 3anpoc k 0a3e JaHHBIX 110 KaJIpaM, KOTOPbII O3BOJIUT MOJIYYUTh JaH-
HbI€ O TPEOOBAHMIX, IPEIbABISIEMBIX K KaHAWATaM Ha 3aHATHE ONPEAEICHHON JOIKHOCTH.

OcHOBHBIE KOMIIOHEHTBI

IIpencraBuM OCHOBHbBIE KOMIIOHEHTHI HHPOPMALIMOHHOM TEXHOJIOTUM 00pabOTKH JaHHBIX

(puc. 2.2.) ¥ IpUBEAEM UX XapPaKTEPUCTUKH.

Basa gaHHbIX

h J

C6op O6paboTka AaHHbIX CosfaHue 0TYeTOB
AaHHbIX “|Tpynnu- | Coptu- | Arperu- | Bbluuc- " | nepeoam- no
poBka poBKa | poBaHWe | neHue Yeckux | 3anpocy
1
Y
HaHHble n3 UHdopmauns ans
BHeLLHeW cpeapl BHYTPEHHErO N BHELUHEro
NCNonNb30BaHUs

Puc. 2.2 OcHOBHBIE KOMITOHEHTHI HHPOPMAIIMOHHOM TEXHOJIOTHH 00pabOTKH JaHHBIX

2) UudopmaninoHHas TEXHOJIOTUS yIIpaBieHus. [lenb ungopmayuonnoti mexnono2uu
Vhpaenenus - yIOBIETBOPEHNE HH(OPMALIMOHHBIX MTOTpeOHOCTEN Beex 0€3 MCKITIOYEHHSI CO-
TPYAHUKOB (PUPMBI, UMEIOLIHX €TI0 C MPUHATHEM perieHniH. OHa MoKeT OBbITh MOJIe3HA Ha JII0-
O0M ypOBHE YIIpaBJICHUS.

JUis IpUHATHUS PEUIeHUH Ha ypOBHE YNPABJIEHYECKOIO KOHTPOJS MHGpOpMALUs JODKHA
OBITh IIpe/ICTaBIEHA B arpErMPOBAHHOM BU/JIE TaK, YTOOBI IPOCMATPUBAIUCH TEHIECHLIUN N3MEHeE-
HUS JaHHBIX, IPUYMHBI BOSHUKIINX OTKJIOHEHUM M BO3MOXKHbIE pemeHus. Ha aToM arane pema-
I0TCS CIIEYIOIINE 3ajaul 00paOOTKU JaHHBIX:

"  OLEHKA INIAHUPYEMOTO COCTOSIHUSL 00BEKTa yIpaBIICHHUS;

"  OIIEHKA OTKJIOHEHUH OT IUTAHUPYEMOTO COCTOSIHMUS;

®  BBIABJICHME IPUYMH OTKJIOHEHU;

"  QHAJIN3 BO3MOXHBIX PEIICHUN U JEHCTBHM.

OTa TEeXHOJOTHsI OPUEHTUPOBaHa Ha paboTy B cpeae MH(POPMAITMOHHON CUCTEMBI yIIpaB-
JICHUS U MCTIONB3YETCs MPU XyIIeH CTPYKTYpUPOBAHHOCTH PEIIaeMbIX 3a/1a4, €CJIU UX CpaBHU-
BaTh C 33jJ[ayaMH, PELIaeMbIMU C IIOMOIIbI0 MH()OPMAIITMOHHON TEXHOJIOIHU 00pabOTKU TaHHBIX.

NC ynpaBneHus uieanbHO HOIXOIAT ISl YIOBIETBOPEHUS CXOIHBIX MHPOPMAIIMOHHBIX
notpeOHOCTe PabOTHUKOB Pa3IMYHBIX (PYHKIIMOHAIBHBIX MOACUCTEM (TOApa3JeNeHU) WIu
ypoBHeW ymnpasieHus: ¢upmoit. [loctaBnsemas nmu nHPOpMAIIUS COACPKUT CBEIACHUS O TPO-
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IIJIOM, HACTOSIIIIEM W BEPOATHOM OyaymieM ¢GupMbl. DTa MHPOpMALKs UMEET BUI PETyJISPHBIX
WIIU CTICIIMAIBHBIX YIIPABICHYECKUX OTYETOB.

Pecynapuvie omuemsl cO31AI0TCS B COOTBETCTBHU C YCTAHOBIICHHBIM TpaduKOM, onpeje-
JSTFOIIIM BPEMSI MX CO3/IaHMs, HAPUMEP MECSIYHBIN aHAN3 PO KOMITAHHH.

Cneyuanvhvie omyemsl CO3IAIOTCS 110 3aIIPOCaM YHPABIICHIEB WM KOTJa B KOMITAHHU
IPOU30IILIO YTO-TO HE3aIJIaHUPOBAHHOE.

U te, u apyrue BUIBI OTYETOB MOTYT UMETh (HOPMY CYMMHUPYIOIIUX, CPABHUTECIBHBIX U
YpEe3BBIYAHBIX OTYETOB.

B cymmupyromux otuerax JaHHbIE 00BEIUHEHBI B OTACIBHBIC TPYIINbI, OTCOPTHPOBAHBI
¥ TIPEJICTABJICHBI B BUJIE IPOMEXKYTOUHBIX U OKOHYATEIFHBIX UTOTOB IO OTAEIBHBIM TIOJISM.

CpasrumenvHble omuemsl COIEPKAT JaHHBIC, TIOJYYCHHBIC U3 PA3JIMYHBIX HCTOYHUKOB
WM KJIACCU(UIMPOBAHHBIC 110 Pa3JIMYHBIM IPU3HAKAM M UCTIONIb3yeMbIe [T 1IeJIel CpaBHEHUSL.

Upesgvluatinble omuemyl CONCPKAT JaHHBIC UCKITIOYUTEIHFHOTO (YpE3BBIYAHOT0) XapaK-
Tepa.

Vcnonp3oBaHue OTYETOB JISI MOAJNEPKKU YIPABICHHUS OKa3bIBAETCS 0COOCHHO 3¢ (dek-
TUBHBIM IIPY peaji3aliy TaK Ha3bIBAEMOTO YIPABJICHUS 10 OTKJIOHEHUSM.

Vnpasnenue no omxnonenusim npeAnonaraet, 4To rJIaBHBIM COJCP)KAaHUEM MOTy4aeMbIX
MEHE/KEPOM JJaHHBIX JOJDKHBI SIBISTHCS OTKJIOHEHHS COCTOSIHUS XO3SMCTBEHHOW JESITENbHOCTH
(GUPMBI OT HEKOTOPBIX YCTAHOBJICHHBIX CTaHAAPTOB (HAIPUMEp, OT €€ 3alUIAHKPOBAHHOT'O CO-
CTOSTHUSA).

OCcHOBHBIE KOMIIOHEHTHI

OcHOBHBIE KOMIIOHEHTHI MH(POPMAIIMOHHOW TEXHOJIOTHH YIPABJICHHS MOKa3aHbl HA PUC.
2.3.

Bxoxnas mH(popManus mocrynaer M3 CHCTEM OIEPAIlMOHHOTO ypOBHs. BbeixonHas wH-
dopmarust GpopMUpPYETCsl B BHJIE YIIPABICHYSCKAX OTYETOB B YIOOHOM JUIsl MIPUHSTHS PEIICHHS
BUJIC.

WHdbopmauns s

MHOPMAaLMOHHOM Basa naHHbIX

CUCTEMDI >

onepaunoHHoro ﬂaHHble no HOpMaTMBHHe

YpOBHA npoeegeHHbIM [OKYMEHTBI
onepaunam
dopmMMpoBaHne ynpaeneH4Yecknx OT4ETOB WHdpopmaLms ans

(perynapHbIx Unu cneumasnbHbIX) MeHemKepa

Cymmu- CpaBHu- UpesBbl- ——™NpUHUMaIOLLIErO
pytoLmx TEenNbHbIX YalHbIX pelueHue

Puc.2.3 - OcHOBHBIE KOMIIOHEHTHI UH(POPMAILIMOHHONW TEXHOJIOTHH YIPaBIECHUS

3) ABTomMaTtu3auus oUCHOM JesATeJbHOCTH. VcTOpruuecky aBTOMaTH3alMsl Hadyaslach
Ha MPOMU3BOJICTBE U 3aTE€M PaCIpPOCTPAHUIIACh Ha 0UC, UMesl BHaYale LEIbIO JIUIIb aBTOMATH-
3allMI0 PYTHUHHOW cekpeTapckoil paboTsl. [1o Mepe pa3BUTHA CPECTB KOMMYHHUKAIIM aBTOMAaTH-
3a1us 0UCHBIX TEXHOJIOTUH 3auHTepecoBalla CIIeMalMCTOB U YIIPABJIEHIIEB, KOTOPbIE YBUIEIN
B HENl BO3MOYKHOCTb ITOBBICUTB ITPOU3BOIUTEIILHOCTH CBOETO TPYAA.

ABTomaru3zanus oduca Mpu3BaHa HE 3aMEHUTh CYIIECTBYIOLIYIO TPAAUIIMOHHYIO CHCTE-
My KOMMYHHUKAIIMH MEepcoHaja (C ee COBEUIaHUsAMH, Tele(OHHBIMU 3BOHKAMU M MPHUKa3aMH), a
JUIIb AONOIHUTE ee. COBMECTHOE MCIOJb30BaHUE ITHX CHUCTEM O0OECIEeUMBAET PALMOHATIBHYIO
aBTOMATH3alMIO YIPABIECHUYECKOT0 TPyJa M Hawilyullee oOecrieueHue ynpaBleHIeB HHPOpMa-
uen.
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ABTOMAaTU3UPOBaHHBIN O(UC MpUBIEKATENCH ISl MEHEIKEPOB BCEX YpOBHEH ympasie-
HUS B (pUpME HE TOJBKO IOTOMY, YTO MOAJEPKHUBAET BHYTPU(UPMEHHYIO CBSA3b IIEPCOHANA, HO
TaK)Ke [IOTOMY, YTO MPEAOCTABISIET UM HOBBIE CPEICTBA KOMMYHHUKAIIMU C BHELITHUM OKPY>KEHHU-
eM.

Hngopmayuonnas mexuonozus agmomamuzupoeannozo oguca - opraHu3anus u noj-
JiepKKa KOMMYHHUKALIMOHHBIX IIPOLIECCOB KaK BHYTPHU OpraHU3alliy, TaK U ¢ BHEIIHEH cpenoil Ha
0a3e KOMIBIOTEPHBIX CETEW APYTrUX COBPEMEHHBIX CPEJICTB Mepeaun U paboThl ¢ UH(OpMAIHen

OducHble aBTOMaTU3UPOBAHHbIE TEXHOJOTHH UCIOJIB3YIOTCS YIpaBIeHLIAMHU, CIIELUAIH-
CTaMM, CEKpeTapsiIMM U KOHTOPCKUMH CIIy’KalllUMH, OCOOEHHO OHU IPUBJIEKATEIbHBI ISl TPYII-
HOBOro peuieHus npoodsieM. OHU MO3BOJIAIOT NMOBBICUTH MPOU3BOJUTEIBHOCTD TPYJla CEKpeTapen
U KOHTOPCKUX PaOOTHUKOB M JAIOT UM BO3MOXXHOCTH CIIPABIIATHCS C BO3PACTAIOMIMM 00BEMOM
pabot. O1HaKO 3TO MPEUMYIIECTBO SIBJISETCS BTOPOCTENIEHHBIM 110 CPABHEHUIO C BOZMOKHOCTBIO
UCIIOJIb30BaHUSl aBTOMAaTH3alMu oduca B KadecTBE HHCTPYMEHTA Ui PEIICHHs MpoOeM.
VilyunieHue ¥ yCKOpeHHe NPUHUMAaeMbIX MEHEKepaMH pelIeHUH B pe3yibTare ux Ooiee co-
BEPIICHHON KOMMYHUKAIIUHU CITIOCOOHO 00eCneunTh S3KOHOMUYECKUN POCT (DUPMBI.

B Hacrosiee BpeMsi U3BECTHO HECKOJIBKO JAECATKOB MPOIPAaMMHBIX NMPOJYKTOB Ui KOM-
IBIOTEPOB U HEKOMIIBIOTEPHBIX TEXHUYECKUX CPEICTB, OOECIEUNBAIOIINX TEXHOJIOTHIO aBTOMa-
TU3alUK o(uca: TEKCTOBBIN MPOLECcCOp, TAOJUYHBIN MPOLECCOp, HIEKTPOHHAs! 104Ta, JIEKTPOH-
HBI KaJeHJapb, ayIHOINouYTa, KOMIBIOTEpHBbIE U TEJEKOH(EPEHIINH, BUICOTEKCT, XpaHEHUE
U300pakeHHi, a TaKKe CleNUaIN3UPOBAaHHbIE TPOrPaMMbl YIIPABICHUECKON JEATEIbHOCTU: Be-
JICHUS IOKYMEHTOB, KOHTPOJIS 3a UCIIOJIHEHUEM IPUKA30B U T.J.

ABToMaTH3a1Mio oduca JOMOJHAIOT HEKOMITBIOTEPHBIE CPEICTBA: ayIUO U BUAECOKOH(De-
peHnuu, paKkCUMUIIbHAS CBSI3b, KCEPOKC U APYTHE CPEICTBA OPTTEXHUKH.

4) Un¢popmManmoHHasi TEXHOJIOTUS MOAAEPKKHA NPUHATHSA pemieHnil. CucTeMbl N0J1-
JIEP’KKU MPUHSATHSI PEIICHUH U COOTBETCTBYIOILIAS UM MH(POPMAIIMOHHAS TEXHOJIOTUS ITOSIBUIHCh
YCUJIMSIMU B OCHOBHOM aMEPHUKAaHCKHMX Y4EHBIX B KoHLEe 70-X - Hauane 80-X IT., 4eMy croco0-
CTBOBAJIN IIMPOKOE PACIpPOCTPAHEHHUE NIEPCOHATIBHBIX KOMIIBIOTEPOB, CTAHJAPTHHIX [TAKETOB
HPUKJIAJHBIX IPOTPaMM, a TAKXKE YCIEXU B CO3JJaHUH CUCTEM MCKYCCTBEHHOI'O MHTEIUIEKTA.

I'maBHO# 0COOEHHOCTHIO MHPOPMALTMOHHON TEXHOJIOTUY MOIEPKKU MPUHATHS pEIIeHUN
ABJIIETCS. KAYECTBEHHO HOBBIM METOJ OPraHM3alliM B3aUMOJEHCTBHUS YEJIOBEKAa M KOMIIBIOTEpA.
BripaOoTka perieHusi, 4To SBISETCS OCHOBHOM LIEbIO 3TOM TEXHOJIOTUH, IPOUCXOIUT B PE3YIIb-
TaTEe UTEPALIMOHHOTO MPOLIECCa, B KOTOPOM yYacCTBYIOT:

= cucTtema noajaepxku npuHatus pemwenuii (CIIIIP) B posnn BEIUMCIUTETBFHOTO 3BE€HA U
00BEKTa yIpaBlIeHUS;

" JIMIla, IPUHHUMAIOIIETO pEelIeHNE, OLEHUBAIOIIETO MOJTYYEeHHbII pe3yabTaT BbIUKCIIE-
HUM Ha KOMIIBIOTEPE.

OxoHYaHHE UTEPAIMOHHOTO Ipoliecca MPOUCXOIUT MO BoJIe yejaoBeka. B aTom cimyuae
MOYKHO TOBOPHUTH O CIIOCOOHOCTH MH(pOPMAIIMOHHOIN CUCTEMBbI COBMECTHO C IOJIb30BATEIEM CO-
3/1aBaTh HOBYIO MH(OPMALIUIO IJIsl IPUHATHS PEILICHUH.

JIONOJTHUTENBHO K 3TOH 0COOEHHOCTH MH()OPMAIIMOHHONW TEXHOJOTHUH MOAJICPKKU MpPH-
HATHUS PELICHUI MOXKHO yKa3aTh €Il PsiJl €€ OTIMYUTENbHBIX XapaKTePUCTHK:

"  OpHEHTAlMs Ha pelIeHHUE MJI0X0 CTPYKTYPUPOBAHHBIX ((hOpMaTU30BAHHBIX) 3aa4;

"  CcoueTaHHWe TPAJULHMOHHBIX METO/OB JOCTYyIMa U 00pabOTKH KOMIIBIOTEPHBIX JAHHBIX
C BO3MOYKHOCTSIMM MaTeMaTHUYECKNX MOJIEIEH U METOJaMH PELICHMs 3a/1a4 Ha X OCHOBE;

®  HampaBJICHHOCTb Ha HEMPO(ECCHOHATBHOIO MOJIb30BATENS KOMIIBIOTEPA;

"  BBICOKAs aJaNTHBHOCTb, OOECHEUMBAIOIIAs BO3MOXKHOCTH IPHUCIIOCA0NUBATHCS K
OCOOEHHOCTSIM HMMEIOIIErocsi TEXHUUYECKOro M MPOrpaMMHOro oOecreueHus, a Takke TpedoBa-
HUSIM T10JIb30BaTEs.

NudopmanioHHasi TEXHOIOTHS MOANEPKKH MPUHATHS PEIIEHUH MOXET HMCIOJIb30BaThCs
Ha JI000M ypoBHE yrpasieHus. Kpome Toro, pemieHus, IpuHUMaeMble Ha pa3IMyHbIX YPOBHSAX
yIpaBieHUs], 4aCTO AOKHBI KOOpAMHUPOBAThCs. [103TOMY BaykHOM (yHKIMEH U CUCTEM, U TeX-
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HOJIOTMM SIBJISICTCS KOOpAWHALMS JUL, NPUHUMAIOIIMX pPEIICHUS, KaK Ha pPAa3HbIX YPOBHAX
YIPaBJIEHUS, TaK U HA OTHOM YPOBHE.

OcHoeHble KOMNOHEHMmbl

PaccmoTpuM CTpyKTYpy CUCTEMBI MOAJAEPKKU NPUHATUS peuieHui (puc. 2.4), a Takxe
(GYHKLIUU COCTaBISIOMUX €€ OJOKOB, KOTOPbIE OIPENEIAIOT OCHOBHBIE TEXHOJIOTMYECKUE Olle-
pauuu.

MporpammHas
VICTOMHMKM AaHHbIX nofcMcTeMa yrpaBneHns
UHDOPMALMOHHbIE e ™
CUCTEMb! > CYBA | CYBM Basa mopenei
OorepaLyioHHOro YPOBHSI
— basa AaHHbIX [«—» -

> Cucrema cTpaTernyeckux

g ynpaBneHus TaKTUYECKNX
BHeLLHWE NCTOYHVKN > nHTEepdencom onepaTuBHbLIX

\_ MaTematujecknx
Mpoune BHyTPEHHME _
UCTOYHUKM >
Jine

Puc. 2.4 - OcHOBHbIE KOMIIOHEHTHl UH(POPMAILIMOHHON TEXHOJIOTUU MOAJEPKKH MPUHS-
TUS pEeIICHUIN

B coctaB cuctembl MoAnepKKU MPUHATHS PEIICHUN BXOAST TPHU TJIABHBIX KOMIIOHEHTA:
0a3a maHHBIX, 0a3a MOJENel U IpOrpaMMHas MOJICHCTEMAa, KOTOpasi COCTOUT U3 CUCTEMBI YIIpaB-
nenust 6azoit ganHbix (CYBJI), cucremsl ympaBnenusi 6azoii mozaeneit (CYBM) u cuctemsl
yIpaBiieHUs] HHTEp(ErcoM MEXIy TOIB30BATEIEM U KOMITBIOTEPOM.

5) OkcnepTHbIe cucTeMbl. HanbombInuii mporpece cpeir KOMIbIOTEPHBIX HHPOPMAIIH-
OHHBIX CHCTEM OTMEYEH B 00yacTu pazpaboTku skcnepTHbIX cucteM (DC), OCHOBaHHBIX Ha HC-
MOJIb30BAaHUU DJIEMEHTOB MCKYCCTBEHHOI'O MHTEJUIEKTA. DKCHEPTHBIE CUCTEMbI AT BO3MOXK-
HOCTh MEHEIDKEPY WJIM CHEIHAIHNCTy TOJIy4aTh KOHCYJIBTAI[MH DKCIIEPTOB IO JIFOOBIM Tpooiie-
MaM, Ha OCHOBE KOTOPBIX 3TUMHU CUCTEMaMHU HAKOIUIEHBI 3HAHUS.

[Mon uckyccmeennvim unmennexkmom (M) o6b14HO MOHUMAIOT CLIOCOOHOCTH KOMITHIO-
TEPHBIX CHCTEM K TaKUM JAEHCTBHUSIM, KOTOPbIE HAa3bIBAIUCH Obl MHTEIIEKTYalbHBIMHU, €CIIH ObI
MCXOJIMIJIHA OT 4YesioBeKa. Yare Bcero 3/1eCh MMEIOTCSl B BUAY CIIOCOOHOCTH, CBS3aHHBIE C YEJIOBe-
YeCKUM MbIluIeHHeM. PaboThl B 006J1aCTH HCKYCCTBEHHOI'O MHTEJUIEKTA HE OIPaHUYMBAIOTCS IKC-
nepTHeIMU cucteMamMi. OHH TakKe BKIIIOYAIOT B ce0s co3aHue poOOTOB, CHCTEM, MOJICITHPYIO-
IIMX HEPBHYIO CHCTEMY YEJIOBEKa, €ro CIyX, 3peHHe, 0OOHSIHHE, CIIOCOOHOCTh K 00YUEHHIO.

Pemrenue crienuanbHBIX 33729 TpeOyeT crenunaibHBIX 3HAHUH. [ JTaBHAS Waes MCIONb30-
BaHUS TEXHOJIOTUH HKCHEPTHBIX CHUCTEM 3aKJIIOYAeTCs B TOM, YTOOBI MOJIYYUTh OT IKCIEpPTa €ro
3HAHUS U, 3arPy3UB UX B MAMITh KOMIIBIOTEPA, HCIIOIB30BaTh BCAKUI pa3, KOTla B ’TOM BO3HHUK-
HET HEeOOXO0IMMOCTh. SIBISSICh OJTHUM U3 OCHOBHBIX NMPHIIOKEHUH MCKYCCTBEHHOTO MHTEIUIEKTA,
OKCTIEPTHBIE CUCTEMBI TIPEACTABIISIFOT COOOH KOMITBIOTEPHBIEC TIPOTPAMMBI, TPAHC(HOPMUPYIOIIINE
OTIBIT 3KCIIEPTOB B KaKOK-IMOO 00acTH 3HaHUM B (hopMy IBpHUCTHUECKUX MpaBuwil. Ha mpaktuke
OC HCTONB3YIOTCS TPEXK]IE BCETO KaK CHCTEMBI-COBETYHKH B TEX CHUTYAIUSX, I/I€ CIIEIHAITUCT
COMHEBAeTCs B BBIOOpE MPAaBHIBHOIO PELICHUs. DKCHEPTHHIC 3HAHUS, XPaHAIIMECS B MaMATH
CHCTEMBI, O0Jiee TITyOOKHE | MOJTHBIC, Y€M COOTBETCTBYIOIINE 3HAHHUS MTOJTb30BATEIIS.

OC HaxoIAT paclpoCTpaHEHHE MPHU PEIICHUH 3a7ay ¢ MPUHATHEM pPEIIeHUI B yCIOBUAX
HEOIPEIeIEHHOCTH (HETIOIHOTHI) JUI paclo3HaBaHWs 00pa30B, B MPOTHO3HPOBAHWH, TUATHO-
CTHKE, TUIAHUPOBaHUH, YIIPABICHUH, KOHCTPYMPOBAHUU H T.JI.

TunuyHas SKCepTHAs CHCTeMa COCTOUT M3 pemrarens (uareprperaropa), b1 (6a3er nan-
HbIX), b3 (6a3b! 3HaHUiT), KOMIIOHEHTOB MPUOOPETEHNS 3HAHUH, OOBICHUTEIHHOTO U IUAIIOTOBO-
T'0 KOMITOHEHTOB.
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bJ] npenna3HadeHa Ui XpaHEHHsI UCXOMHBIX U MPOMEKYTOYHBIX JAaHHBIX, HCIOJIb3ye-
MBIX JJIs pelieHusl 3aaay, pakTorpa@uueckux JaHHBIX.

Pewamens, ucnonb3ys ucxoansie nqanusie u3 bJ] u 3nanus u3 b3, obecnieunBaer peie-
HUE 3a7a4 JJI1 KOHKPETHBIX CUTYallUH.

Komnonenm npuobpemenus snanuti aBTOMaTU3UpyeT IpoLecc HaroyHeHus b3.

ObvscHumenvHulli KOMNOHeHm OOBSCHSET, KaK CHUCTeMa IMONy4YHuSa pelIeHHe 3aJa4yu
(MM TIOYEMy He IMOJIyYMJIa) U KaKhe 3HAHWS OHa IPU 3TOM HCIONb30Basa. JIMamoroBelii KOM-
MOHEHT O0EeCHeYrBaeT AUAJIOr MEXKIY OJKCIEPTHON CHCTEMOIl M MOJIb30BaTeleM B Ipoliecce
peLIeHHs 3a]a4i ¥ IPHOOPETEHUS 3HAHHIA.

DKCcrepTHbIE CUCTEMBI CO3JAI0TCS AJISl PEeLIEHUs! pa3HOro pojia 3aaau npodeccrnoHalbHON
JeSITeIbHOCTH YEJIOBEKA, M B 3aBHCUMOCTH OT 3TOTO BBIIOIHAIOT Pa3Hble (QYHKIIHH.

Tunbl 3KCOEPTHBIX CUCTEM

Mo3KHO Ha3BaTh HECKOJIBKO MUNOG COBPEMEHHBIX IKCNEPMHBIX CUCTIEM.

1) DkcnepTHbIE CHCTEMBI MEPBOTO MOKOJIeHHs. [IpeaHa3HaueHbl Ui PEIICHUsT XOPOIIIO
CTPYKTYPUPOBAaHHBIX 3a/a4, TPeOYyIoUIMX HeOOoJbIIoro odbeMa sMmupuueckux 3Hanuil. Crona
OTHOCSTCS KiIaccu(PUKAIIMOHHBIE 3a/1a4M U 3a/1a4H BBIOOpA U3 UMEIOIIerocs Habopa BapuaHTOB.

2) O6omnoukun DC. Mmeror MexaHM3M BBOJa-BbIBOjMa, HO b3 mycras. TpeGyercs
HACTpOIiKa Ha KOHKPETHYIO MPEAMETHYIO0 005acTh. 3HaHUS MpuoOpeTaroTcs B mporecce GyHK-
onupoBanus JDC, cIocoOHON K CaMOO0yUYEHHIO.

3) Tubpumnabie DC. [IpeaHazHaueHbI A1 PEIICHHUS Pa3IMYHBIX 3a/a4 C UCIOJb30BAHU-
em b3. D10 3a1aun ¢ UCTIONB30BaHUEM METOJJOB CUCTEMHOTO aHAJIN3a, WCCIICAOBAHUS ONepaIlHid,
MaTeMaTUYeCKON CTaTUCTUKH, 00paboTku uHopmanuu. [lonbp3oBarens UMEET AOCTYI K 00BEK-
TUBU3WPOBAHHBIM 3HAHUSM, coiepkamuMcs B b3 1 makerax mpuKIIaJHBIX IPOTPaMM.

4) CeteBbie OC. Mexay co00il cBS3aHBI HECKOJIBKO KCIIEPTHBIX CHUCTEM. Pe3ysabraThl
pemIeHusi OJJHOM M3 HUX SBISIOTCS MCXOTHBIMHU JaHHBIMHU JUISI APYroi cUCTeMBL. D} eKTHBHEI
IIPHU pacIpeeieHHOW 00paboTKe nH(pOpMaIIUH.

[Tpu pa3paboTKe SKCIEPTHBIX CUCTEM JOJDKHBI y4acTBOBATh: IKCHEPT TOHM MpeaMETHOU
o0ractu, 3a71auu KOTOpor OyzeT peniarh CUCTEMa; UHKEHEP MO 3HAHUSM - CHEIUAIUCT MO pas-
paboTKaM CHCTEM; TPOTPAMMHUCT - CIHEIHAIUCT MO0 Pa3paboTKe MHCTPYMEHTAIBHBIX CPEICTB.
DKcrepT onpenensieT 3HaHHsl, TO €CTh ONMUCHIBAET MPEAMETHYIO 00JI1acTh B BHJI€ COBOKYITHOCTH
JTAHHBIX U TPaBWI, 00ECIeYMBACT MOJTHOTY M MPaBUIBHOCTH BBEACHHBIX B OKCIIEPTHYIO CHCTEMY
3HaHM. J[aHHBIE OMpEeNeNaOT 0ObEKThI, UX XapaKTePUCTUKU U 3HaueHus. [IpaBuia yka3bIBaloT
Ha CITIOCOOBI MAaHUTTYJTMPOBAHUS TAHHBIMHU.

Nuxenep mo 3HaHUSM MOMOTAET SKCHEPTY: BBIIBUTHh U CTPYKTYpUPOBATh 3HAHUS, HEOO-
XOJMMBIe Ui (DYHKIIMOHUPOBAHHUS SKCHEPTHONW CHCTEMBI; OCYIIECTBHTH BHIOOp HHCTPYMEH-
TaJIbHBIX CPE/ICTB, KOTOphIe Hanboee 3(h(heKTUBHBI [l pelIeHNs 3a4ad B JIaHHOW NpeaMeTHOU
o0acTH; yKa3aTh CrocoObI TpeaCcTaBiIeHus 3HaHui. [IporpaMmucT pa3pabaTbiBaeT HHCTPYMEH-
TaJIbHYIO CPEAy, BKJIIOYAIOIIYI0 BCE KOMIIOHEHTBI SKCIIEPTHOM CHCTEMBI, IPOU3BOAUT €€ CO-
NPSOKEHHE C IPYTUMH CYIIECTBYIOIIMMHA CHCTEMaMH.

1. 5 Jleknus Ne 5 (2 yaca).

Tema: «Merono-opuentupoBannsie ITITTD»

1.5.1 Bonpocs! eknuu:

1. Merono-opuentuponanusie I1I1I1.

1.5.2 Kparkoe coaepxanne BOIIPOCOB:

1. HammenoBanue Bonpoca Ne 1. Merono-opuentuposannsie IT111.

Ipuxnaonoe I10 obecnieunBaet >(h(PeKTUBHOE pelIeHre 3ajad Mmoib3oBaTens. Kioue-
BBIM TTOHATHEM 3JI€Ch SIBIISIETCS MMaKeT MPUKIIAIHBIX TIPOTPAMM.

Ilakem npuxnaonvix npoepamm (III1I1) - komMIIeKe MporpamMmm JAjsl peleH st OnpeesieH-
HOT'0 KpyTa 3aJia4 110 KaKoh-JIn0o TeMe WK IpeaMeTy.

Paznuuaror cienyromue tunsl [T
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*00I1IeT0 HA3HAYCHHS;

*METOI0-OpPUEHTUPOBAHHBIE;

*TIPOOJIEMHO-OPUEHTHPOBAHHEIC.

LI obwezo nasHavenus OPUESHTUPOBAHBI HA ABTOMATU3AIIMIO IIMPOKOT0 Kiacca GyHK-
LUOHAIBHBIX 3a7a4 noisb3oBaress. K atomy knaccy IIIIII oTHOCATCA: TEKCTOBBIE MPOLIECCOPHI
(mapumep, Word); rpaduyeckue mponeccopsl (Corel DROW); uznarensckue cuctemsl (Page-
Maker); Tabnuunbie nmpoueccopsl (Excel); cuctemsl yrnpasnenus 6azamu naHHbix (ACCESS); 000-
JIOYKH HKCIIEPTHBIX CUCTEM, CUCTEM MOJICPKKU MPUHATUS PEIICHUH U T. ..

B ocnoBe memoodo-opuenmuposannvix 1111 nexxut peannszanus TOro WIM UHOTO METOJIa
pemienus: 3anadd. I[lpobrnemuo-opuenmuposannvie I, kak 3TO U OMpEAENIEHO Ha3BaHHUEM,
OpUEHTUPOBAHbI HA PEIICHUE OMpeIeTICHHON 3amadn (TMpoOJieMbl) B KOHKPETHON MpPEeIMETHON
obnactu. D10 Hambosee MUPOKUA KJIacC MaKeTOB MPHUKIAIHBIX mporpaMM. Cpeau HUX MOKHO
BBIIICJIUTH Takue, Kak [I11I1 mpaBoBBIX ClipaBOYHBIX CUCTEM U JIp.

K nmporpaMMHO-MHCTpyMEHTaIbHBIM CPEICTBAM B MEPBYIO OY€pe/lb OTHOCSTCS alrOpUT-
MHUYECKHE S3bIKM U COOTBETCTBYIOIIME MM TPAHCISATOPHI, 3aTEM CHUCTEMBI YIIPaBJICHUS Oa3amMu
naHHbIX (CYB/]) ¢ S3bIKOBBIME CpeJICTBaMH IPOrPaMMUPOBAHUS B UX CpPEJe, IIEKTPOHHbIE Ta0-
JUIBI C COOTBETCTBYIONIMMU CPEACTBAMU UX HACTPOMKH H T.II.

PaccmoTtpum 3tarnbl pa3paboTKu MporpaMm.

Pa3zpadorka
Cocrasiienne
IlocranoBka MaremaTtuyeckoe (BBIOOp M
(apanramus)
3aa4u onucaHue ajanTanms)
NporpaMmsl
aJIropuT™Ma
TecTupoBaHue IIpuemo-
OnbITHast IIpombIlieHHas
U OTJ1a/IKa cIaTOYHbIE
IKCITyaTanust IKCIIyaTaAlUst
MPOrpaMMblI HCNIBITAHUS

Puc.7.1 - Dramnsl pa3paboTKu MPOrpaMMHOI0 00eCTIeYeHNU .

Ilepeuiii sman npeacTaBiseT co00il nocmanosKy 3adauu. Ha 3ToM 3Tane packpblBaeTcs
CYIIHOCTb 33/1a4H, T.€. POPMYIUPYETCS LIEIb €€ PEIICHUs; ONpenesieTcsl B3aUMOCBA3b C APYTH-
MU 337a4yaMM; YKas3bIBaeTcs IMEPUOAWYHOCTb PEIICHUS; yCTAaHABIMBAIOTCS COCTaB M (OPMBI
MPEJICTaBICHUS BXO/IHOM, TPOMEXYTOUYHOMN U pe3ysIbTaTHOM HH(OPMALINK.

Ocob6oe BHHMaHHE B MPOLECCEe MOCTAHOBKU 33a4M YJENAETCS NeTalbHOMY ONHMCAHUIO
BXOJIHOM, BBIXOAHON (pe3yJabTaTHON) U MEKYTOUHON MH(POpPMAIUH.

OCOOEHHOCTh pealM3allMd 3TOr0 3Tala TEXHOJIOIMYECKOro Mpolecca 3akKIr4vaeTcs B
TOM, YTO KOHEYHBII MOJIb30BaTENb pa3padaTbiBa€MOM MpOrpaMMbl, XOpOILIO 3HAIOUIUN €e Mpo-
OJIEMHYIO CTOPOHY, OOBIYHO XYK€ MPEJCTaBIAET CIEHU(PHUKY U BO3MOXKHOCTH HCIOIb30BAHUSA
OBM nns peurenus 3anaun. B cBoro ouepens, npeameTHast 001acTh Moib3oBaress (0COOEHHO ee
OTJeNIbHBIE HIOAHCHI, CIOCOOHBIE OKa3aTh BJIMSHUE Ha PELICHHE 3aJaud) 3a4acTyl0 HE3HaKoMa
pa3pabOTUMKy MPOTPAMMBI, XOTSI OH 3HA€T BO3MOKHOCTH M OTpaHUYCHHS Ha MpuMeHeHne JBM.
VIMEeHHO 3TH MPOTUBOpEYHs SABJISIOTCS OCHOBHOW MPUYMHONW BO3HMKHOBEHHUS OLIMOOK INpH pea-
JU3alUU TaHHOTO 3Tara TEeXHOJIOTMYECKOTo Ipoliecca pa3paboTKU Mporpamm, KOTOpbIE 3aTeM
HEM30€KHO OTpaXKaroTcs U Ha Mocieayromux sranax. OTcioa Bcs BaXXHOCTh U OTBETCTBEHHOCTh
3TOrO 3Tana, TpeOyIIEero OCyIecTBICHHUs] KOPPEKTHOM U MOJHOM MOCTaHOBKY 3a/1a4yM, a TaKxkKe
HEO0XO/IMMOCTH OJTHO3HAYHOI'O €€ MOHUMAaHMs KaK pa3paboTYNKOM IMPOTrpaMMbl, TaKk U €€ MOJIb-
30BaTEJIEM.

Bmopoii sman B TeXHOJIOTHU pazpabOTKH MPOTPaMM - Mamemamuyeckoe onucanue 3a-
Ooauu ¥ BbIOOp MeTona ee pemeHus. Hammuue sToro srama o0yciaoBIMBaeTCs psSIOM IMPHUYUH,
OJIHa M3 KOTOPBIX BBITEKAET U3 CBOWCTBA HEOJHO3HAYHOCTH €CTECTBEHHOIO S3bIKa, HA KOTOPOM
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OTMCBIBAETCS TIOCTAHOBKA 3aJauyd. B CBSA3M € 3THUM Ha HEM BBINOJHSACTCS (POpPMaIM30BaHHOE
ONKCaHME 3aJjaud, T.€. YCTAHABIMBAIOTCS U (OPMYIHMPYIOTCS CPEACTBAMH SI3bIKa MaTEMaTHKHU
JIOTHKO-MaTeMaTHYECKHE 3aBUCUMOCTH MEX/Y UCXOJHBIMH U Pe3yIbTaTHBIMHU JaHHBIMU. MaTe-
MaTHYEeCKOe ONMCAaHUE 33a7ayl O0ecleyMBaET €€ OJHO3HAYHOE MOHMMAaHHE I10Jb30BaTElIeM U
pa3pabOTYNKOM IIPOrPaMMBI.

CH0XHOCTh M OTBETCTBEHHOCTh 3Talla MaTeMaTHMYECKOro OIMCAaHUA 3aJayd U BblOOpa
(pa3paboTKH) COOTBETCTBYIOIIETO METOJA €€ PEIICHUsS 9acTO TPEOYIOT MPHUBIICUCHUS KBaTH(U-
LUPOBAHHBIX CIIELHUAIUCTOB 00JaCTU MPHUKIAJHON MaTeMaTHUKH, 00J1aJarolIMX 3HAHUEM TaKuX
JUCLUIUINH, KaK MCCIIE0BaHUE Ollepaliii, MaTeMaTu4ecKasl CTaTUCTUKA, BBIYUCIUTENbHAS Ma-
TEeMaTUKa U T.II.

Tpemuii >man TEXHOJIOTMYECKOrO Ipolecca MOArOTOBKU pelieHus 3anady OBM mpen-
CTaBJIsieT cOOOM ancopummusayuro ee peuieHus, T.e. pa3padoTKy OPUTMHAIBHOIO WIM aJanTa-
110 (YTOUHEHUE U KOPPEKTUPOBKY) YK€ U3BECTHOI'O AITOPUTMA.

AnroputMmusanus - 3T0O CJIOKHBINA TBOpYECKUH Ipolecc. B ocHOBY Iporecca alnropuTMu-
3alMU MOJIOXKEHO (DyHIAMEHTAIbHOE MOHSATHE MAaTEMAaTUKH M MPOTPAMMHUPOBAHUS - AJITOPUTM.
AJNTOpUTM - 3TO KOHEUYHbII HaOOp MpaBUJ, OJHO3HAYHO PACKPHIBAIOIIMX COJIEp)KaHHUE U IOcie-
JIOBAaTEJIbHOCTD BBIIIOJHEHMS OIEpalliil 11l CUCTEMaTHUECKOI0 PELICHHs OIIPEIEIICHHOI0 Kiac-
ca 3aJ1a4 32 KOHEYHOE YUCIIO 1IaroB.

JIro0oi1 anropuT™ 00JIAACT CIEAYIOIMIMMHI BaXKHBIMH CBOMCTBaMU: JleTepMHUHUPOBAHHO-
CTbI0, MACCOBOCTBIO, PE3YJIbTATHOCTBIO U JUCKPETHOCTHIO.

Jlemepmunuposannocmey anroputMma (ONpPEIEICHHOCTb, OJIHO3HAYHOCTb) - CBOWCTBO,
OIpesieNolee OJHO3HAYHOCTh pe3yibTaTa paboThl aIrOPUTMA MPH OJHUX U TeX YK€ MCXOJHBIX
JaHHBIX. DTO O3HAYaeT, 4TO HA0Op yKa3aHUM aNropuUTMa JODKEH ObITh OJHO3HAUYHO U TOYHO
HOHSAT JIFOOBIM UCIIOJIHUTEIIEM.

Maccoeéocmsp anroputma - CBOWCTBO, OINPEAEISIONIEE IPUTOIHOCTh MCIIOIb30BaHUS al-
rOpUTMa JJIsl PEeLIeHNs MHOKECTBA 3a/1ad JaHHOTo Kiacca. OHO mpearnosaraeT BO3MOXHOCTb Ba-
pPBUPOBAHUS HUCXOJHBIMU JAHHBIMU B ONpPEJENICHHBbIX Ipenenax. CBONCTBO MaccOBOCTU alro-
pUTMa SIBJIAETCS ONPEAEIAIOIINUM (aKTOPOM, OOECHEeYUBAIOIIUM 3KOHOMUYECKYIO 3(pQeKTHB-
HOCTb pelleHusd 3a1a4d Ha OBM, Tak kak ais 3ajad, pelieHue KOTOPBIX OCYILECTBISETCS OJUH
pas, Lenecoobpa3HOCTh MCIONB30BaHUs DBM, kak mpaBuilo, JUKTYETCS BHEAKOHOMHUYECKUMHU
KaTerOpusIMHU.

Pezynomamnocms anroputMa - CBOMCTBO, O3HAUAIOLIee, YTO JJIS JIIOOBIX JOMYCTHUMBIX
MCXOJHBIX JAHHBIX OH JOJDKEH Yepe3 KOHEUHOE YMCIIO IIaroB (WM UTepaluii) 3aBepiinTh padbo-
Ty.

Juckpemnocmo anzopumma - CBOWCTBO, 03HAUAIOINIEE BO3MOXHOCTh Pa30MEHUs Ompe-
JIEIEHHOT'O aJITOPUTMHUYECKOTO MpoIecca Ha OT/IENIbHBIE JIEMEHTapHbIe JeHCTBHUS.

Taxum 00Opa3oM, alropuT™ JaeT BO3MOKHOCTh YUCTO MEXaHMUYECKU pelaTh JitoOyro 3a-
Jlady U3 HEKOTOPOTO KJlacca OJTHOTUITHBIX 3a/1ay.

Cocmaenenue (adanmayus) npocpamm (KOJUPOBAHUE) SIBISIETCS 3aBEpPIIAIOIINM 3Ta-
IIOM TE€XHOJIOTHYECKOTO Mpoliecca pa3paboTKH NMporpaMMHbIX cpencTB. OH mpeaiecTByeT Hava-
JIy HETIOCPECTBEHHO MAIIMHHOW peanu3aliy aropuTMa peuenus 3agaun. [Ipouecc koauposa-
HUS 3aKJIIOYAeTCs B MEPEBOJIE OMUCAHUS AITOPUTMA HA OJUH U3 JOCTYMHBIX i OBM s13bIKOB
nmporpammupoBanus. B nponecce cocraBienus nporpammsl st 9BM KOHKPETU3UPYIOTCS TUIT U
CTPYKTYpa UCHOJB3YEMBIX JaHHBIX, a IOCIEI0BATEIbHOCTD ACHCTBUMA, PEATU3YIOIINX AITOPHUTM,
OTpakaeTcs MOCPEACTBOM KOHKPETHOTO sI3bIKa MPOrPAMMUPOBAHHS.

Iman mecmuposanua u omaadoku. O6a 11 npouecca QyHKIHOHAIBHO CBSI3aHbI MEXKIY
co00i1, X0Ts UX LI€TTN HECKOJIBKO OTJIMYAIOTCS APYT OT JpyTa.

Tecmuposanue TpeaCTaBIseT cO00M COBOKYIMHOCTh JEHCTBHM, Ha3HAUYEHHBIX JUIA Je-
MOHCTpAITUHN MPAaBUIBHOCTH pabOTHI MTPOrPaMMBI B 33/IaHHBIX JAHAra30HaX W3MEHEHHs BHEITHUX
YCIOBUH M PEKUMOB 3KCITyaTallud MporpaMmbl. Llenb TecTHpoBaHUS 3aKIOYaeTcss B JAEMOH-
CTpallly OTCYTCTBHS (MJIU BBISIBJICHUH) OIIMOOK B pa3pabOTaHHBIX IpOrpaMMax Ha 3apaHee MoJ-
TOTOBJIEHHOM Ha0Ope KOHTPOJIBHBIX TPUMEPOB.
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IIpoueccy TecTMpoBaHUS CONYTCTBYET MOHATHE "OTiIaAKa", KOTOPOE MOIpa3yMeBaeT Co-
BOKYITHOCTb JECHCTBUI, HAaIPaBJICHHBIX Ha yCTpaHEHUE OMIMOOK B Mporpammax, HauuHasi ¢ MO-
MeHTa OOHapy>KeHHUs (PaKTOB OMIMOOYHON pabOTHI MPOrpaMMBbl U 3aBepIIasl yCTpaHECHHEM MPH-
YMH UX BOZHUKHOBEHUS.

ITo cBoemy xapakTepy (IpuUYMHE BO3HMKHOBEHHMS) OIIMOKM B MpOTrpamMMax JeNsATCs Ha
CHUHTAaKCUYECKHE U JIOTUYECKUE.

CuHTakcHyeckie OMMOKM B MPOrpaMMe MNPEACTaBISIIOT COOOH HEKOPPEKTHYIO 3alHCh
OTJEJIbHBIX S3bIKOBBIX KOHCTPYKLUH C TOUKH 3pEHUS IPAaBUII UX MPEACTaBIECHUS AJIs BEIOpaHHO-
'O SI3bIKa MPOrPAMMHPOBAHUS. (OIIMOKH BBISBISIOTCS aBTOMAaTHYECKH )

Hanee nmpoBepseTcs JJOruKa padoThl IPOrpaMMBbl Ha UCXOJHBIX JAHHBIX.

[Iporpamma cuuTaercs OTIaKEHHOH, €ClM OHAa 0e30MIMOOYHO BBHIMOJHACTCS Ha JIOCTa-
TOYHO MPEJCTaBUTEIILHOM HAOOpe TECTOBBIX JIaHHBIX, OOECIEUMBAIOIIUX I[POBEPKY BCEX €€
Y4acTKOB (BETBEH).

IIponiecc TecTupoBaHMs U OTJIAAKH IPOrpaMM MMEET UTEPAallMOHHBIA XapaKkTep U CUuTa-
eTcs OJHUM M3 Hamboliee TPYIOEMKHX 3TaroB Impolecca pazpaborku nporpamm. [To omenkam
CIEIMAIICTOB, OH MOXeET cocTaBisATh OT 30 1o 50% B obmiel cTpyKType 3aTpaT BpeMEHHU Ha
pa3paboTKy IPOEKTOB U 3aBUCUT OT 00bEMa U JIOTMYECKOW CIIOKHOCTH pa3padaThIBacéMbl MpoO-
IPaMMHBIX KOMIUIEKCOB.

JUig cokpallileHusi 3aTpaT Ha MPOBEIECHUE TECTUPOBAHMS M OTJIAJKU B HACTOSILEE BPEMS
HIMPOKO NMPUMEHSIOTCS ClIeUalbHbIE IPOrpaMMHbIE CPECTBA TECTUPOBAaHUs (HAalpUMep, reHe-
paTopbl TECTOBBIX JIAHHBIX) U MPHEMbl OTJIAJKU (HAIIPUMEp, METOJl TPACCUPOBKU MPOTpamm,
MO3BOJISIOIINHI BBISBIATH, BCE JIM BETBH IIPOrpaMMbl ObUIN 33€HCTBOBAHBI TP PEILICHUU 33a4u
C 3aJJaHHBIMU HA0OpaMHU UCXOHBIX JAHHBIX).

ITocne 3aBepieHHs npolecca TECTUPOBAHUS U OTJIAJKU MIPOrpaMMHBIE CPEICTBAa BMECTE
C COIIPOBOAMTENBHOM TOKYMEHTAMEHN epeaatoTCsl OIb30BATENI0 015 IKCHIYyAmayuu.

OcCHOBHOE Ha3HAYEHUE COIPOBOJUTENILHON JOKYMEHTAIMU - O0ECIEeUUTh I0JIb30BATENs]
HE0OXOIUMBIMU UHCTPYKTUBHBIMU MaTepUajaMH Mo paboTe ¢ mporpaMMHbIMU cpeacTBamu. Co-
CTaB CONPOBOAMUTEIBHON TOKyMEHTAllUU OOBIYHO OTOBAPMBAETCS 3aKa3UUKOM (I10JIb30BaTEIIEM)
U pa3pabOTYMKOM Ha 3Tare MOArOTOBKH TEXHUYECKOTO 3aaHUsI Ha IporpaMMHoOe cpeacTBo. Kak
IPaBUJIO, 3TO JJOKYMEHTBI, perjaMeHTUpYoIue padoTy MOIb30BaTeNs B MpoIecce KCITyaTa-
IIUU [IPOTPAaMMBbI, a TaKXe coJeprKalue MH(OpMaIUI0 O Mporpamme, HEOOXOAUMYIO B Ciydae
BO3HUKHOBEHUS MOTPEOHOCTH BHECEHUSI U3MEHEHUH U TOTIOJIHEHUH B Hee.

[Ipu nepenaue nmosab30BaTEN0 Pa3pabOTaHHBIX MPHUKIAIHBIX IPOrPAaMMHBIX CPEJICTB CO-
3/1aeTcs CreluanbHas KOMUCCHs, BKIIIOYAOIasi B CBOM COCTaB MpeACTaBUTENeH pa3pabOTUNKOB
U 3aKa34MKoB (Iosib30Bareneit). Komuccust B COOTBETCTBUM € 3apaHEe COCTABIEHHBIM U YTBEP-
KJIEHHBIM 00€MMH CTOPOHAMH IIJIAHOM ITPOBOJIUT pabOThl O npuemKe-nepeoaue nPOZPaMMHBIX
cpedcme 1 CONPOBOAUTENbHON ToKyMeHTauuu. [1o 3aBepuiennn paboThl KOMUCCUU OPOPMIISIET-
Csl aKT IPUEMKH-TIEPENAYN.

B npouiecce BHeApEeHUS U SKCIUTyaTalluy MPUKIAIHBIX TPOrPAMMHBIX CPEJICTB MOTYT BbI-
SBIISATHCS PA3IMYHOIO POJAA OMMOKHU, HE OOHApy)KEHHbIE Pa3pabOTUNKOM MPU TECTUPOBAHUU U
OTJIaJIKe MPOrpaMMHBIX cpeAcTB. [loaTomMy mpu peanuszanuu AOCTATOYHO CIOKHBIX M OTBET-
CTBEHHBIX IPOIPaMMHBIX KOMIUIEKCOB II0 COIJIACOBAHUIO IOJIb30BATENS (3aKa3uuka) ¢ paspa-
OOTYMKOM 2man IKchayamayuu NPorpaMMHBIX CPEICTB MOXKET ObITh pa30MT Ha JBa MOJ3Tara:
IKCHEPUMEHMANbHAA (ONBIMHAA) Y RPOMBIUMIEHHAA IKCHILYAMayUu.

CMBICIT SKCTIEPUMEHTANIBHOM SKCIUTyaTalluy 3aKII04YaeTCsl BO BHEPEHUH pa3paboTaHHBIX
IPOTPaMMHBIX CPEACTB Ha OOBEKTE 3aKa3uhKa C LIEJbI0 MPOBEPKH MX PabOTOCIIOCOOHOCTH U
yno6cTBa paboThI MOJB30BATENEH MPU PEIICHUH pealibHBbIX 3a/1ad B T€YEHHE JOCTaTOYHO JUTH-
TEJILHOTO Tlepro/a BpeMeHH (00bIYHO He MeHee roja) TonbKo mocie 3aBeplieHns neproja dKc-
NepPUMEHTaIbHON AKCIUTyaTallil M YCTPaHEHUS BBISBJICHHBIX IPH 3TOM OLIMOOK U yuyeTa 3aMe-
YaHWH MPOrPaMMHOE CPEACTBO NEPENAECTCS B IPOMBIIIIEHHYIO SKCILTyaTalUIo.

J1y1g IOBBIIIEHUS! KayecTBa paboT, ONEpaTUBHOCTH UCIPABIIEHUS OIINOOK, BBISBISEMBIX B
IIPOLIECCE IKCIUTyaTallMM MPOTPaMMHBIX CPEJCTB, TAKXKE BBINOJIHEHUS PA3IU4YHOIO poja MOJU-
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¢duKanmii, B KOTOPbIX MOXET BO3HHUKHYTh HEOOXOJMMOCTh B XOJIe SKCIUTyaTalluy, pa3padoTUuK
MOJKET IO JJOTOBOPEHHOCTH C MOJIb30BATENEM OCYILIECTBISATH UX COMPOBOXKICHHE.

OnucanHasi cxeMa TEXHOJIOTUYECKOT0 Mpoliecca pa3pabOTKU IPUKIIAJHBIX IPOrPaMMHBIX
CPEICTB OTpaKaeT MX '">KMU3HEHHBINM LHKI", T.€. BPEMEHHONM MHTEPBAJI C MOMEHTA 3apOKIACHUS
IIPOrpaMMBbI 10 MOMEHTA IOJIHOI'O 0TKa3a OT €€ 3KCIUIyaTalllH.

1. 6 Jlekuus Ne 6 (2 gyaca).

Tema: «III1I1 oTaeNBHBIX TPEAMETHBIX 00JIACTEI»

1.6.1 Bonpocs! 1ekuum:

1. IIITIT oTAeNbHBIX MPEIMETHBIX 00IacTe

1.6.2 Kpartkoe coep:kaHue BONPOCOB:

1. HaumenoBanue Bompoca Ne 1. ITI1IT oTaenbHBIX IpeIMETHBIX 00IacTe

NudopManuoHHbIe TEXHOJIOTHH B PA3JIMYHBIX 00J1aCTAX JeSITeJIbHOCTH

1) 9BM npu BbIOOpE pelieHUil B 00J1aCTH TEXHOJIOTHU, OPraHU3aAUNH, TJIAHUPOBA-
HHSl U YIIPABJIEHNS IPOU3BOJACTBOM

[IpuMmeHeHne KOMITBIOTEPHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA MTO3BOJISIET B Ps/Ie CIy4YaeB
MIpU CPaBHUTEIHHO HEOOJBIINX 3aTpaTax MoJydaTh IEHHBIC yIpaBieHueckue pemenus. Cocra-
JIEHUE YKOHOMHUKO-MaTeMaTHYECKHX MOJIEICH M IIPOBEICHUE PACUCTOB C TIOMOIIBIO KOMITBIOTEPA
MO3BOJISTFOT OBICTPO W OTHOCHUTEIBHO HEJOPOTO MPOBOJUTH Pa3pabOTKy U CpaBHEHUE MHOTOYHC-
JICHHBIX BapUAHTOB IJIAHOB U YIPABICHUECKHUX PELICHUM.

B Hacrosimiee BpeMst UMEIOTCSI OTpa0OTaHHBIC METOBI PEIICHUS PsJIa TUIIOBBIX 3a/1a4 T10
OpraHHu3aIy U IUIAHUPOBAHUIO MTPOU3BOJICTBA, AJII KOTOPBIX MOTYT ObITh IPUMEHEHBI KOMIIbIO-
TEpHBIE TEXHOJIOTUU. Bee 3TH 3a1aun MOTYT OBITh KJTacCH(DHUIIMPOBAHBI CIICTYIOIIAM 00pa3oM.

1) 3Bagauu B 00JIACTH OpPraHU3aIMK IIPOM3BOACTBA. K HUM OTHOCSTCS, HAIIPUMED, 3a/a-
YU OpraHU3ali MPOSKTHPOBAHUS, PEMOHTA MAIINH, TPAHCIIOPTA M CKJIAJCKOTO XO35HCTBA, 3a-
Jaud YIpaBlieHUS KayecTBOM, pacueTa MOTpeOHOCTH B pecypcax (TpYIdOBBIX, MaTepHANIbHBIX,
TEXHUYECKUX) C pacIpeieICHUEM BO BPEMEHH Ha OCHOBE KaJECHAAPHOIO TUIaHAa TPOU3BOICTBA U
T.0.

2) 3amaud MIAHUPOBAHUS MPOM3BOACTBA. K HUM OTHOCSTCS, HAIpUMEp, 3aa4u TIaHH-
pPOBaHMS TPOM3BOACTBA TOBAPHOU MPOIYKIIUU, TEXHUUECKOTO PA3BUTHUS U MOBBIIIECHUS Y hek-
TUBHOCTH TIPOM3BOJACTBA, TpyJda M 3apa0OTHOM TIJAThl, MEXaHW3allMd W MaTepuaIbHO-
TEXHUUYECKOTO 00ecrevyeHus MPOU3BOICTBA, 3a/1a4l aHAllu3a MPOU3BOJICTBEHHO-XO035HCTBEHHOM
JIeITEITbHOCTH M T. 1.

Takue oTpaboTaHHBIEC pElICHHs OTPEACIEHHBIX TUIIOBBIX 3a7a4 0a3UPYIOTCS HA METO/IaX
MMUTAIMOHHOTO MOJICTUPOBAHMS, TUHEHHOTO MPOTPAMMHUPOBAHUS, BEPOSITHOCTHOTO MOJIETTUPO-
BaHUS U IPYTUX METOJIAX.

B03MOXXHOCTh MPaKTUYECKOTO PEIICHHUs] YKa3aHHBIX 3a]a4 B HACTOAIIEE BPEMs pacIlu-
psieTcs B CBA3U C KOMIIBIOTEPU3ALMEN BCEX 3BEHBEB YIPABICHUYECKOTO aliapaTa, CO3JaHueM JI0-
KaJIbHBIX M O0BEAMHEHHBIX BBIYMCIUTENBHBIX CETEH, OpraHu3aluell JOKAIbHBIX U IEHTPATNU30-
BaHHBIX HH(GOPMAIIMOHHBIX 0a3 JaHHBIX U 00ECIIeYeHnEeM K HUM ONEePaTHBHOIO JOCTYTIA.

OCHOBY COBpPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHI COCTaBISIOT «uemvlpe TeXHUYE-
CKHUX JTOCTHIKEHMUS:

1) pasBuTHe HOCUTENCH WHGPOPMAIINH, MO3BOJIIONIMX XPAHUTh MPAKTUYECKU HEorpa-
HUYEHHbIE 00bEeMbI HHPOPMAIINH;

2) pa3BUTHE CPEICTB CBSI3HU, 00CCIECUNBAIOIINX JOCTaBKY HH(OPMAIIMH B JIIOOYIO TOUKY
3eMHOT0 Imapa 6€3 CyIeCTBeHHBIX OTPAaHUYCHHI BO BPEMEHH;

3) BO3MOXKHOCTh aBTOMATH3MPOBAHHOW 00pabOTKHM MH(MOpPMAIMK B MECTaX €€ BO3HHUK-
HOBEHUS € MMOMOIIBIO TepcoHanbHON DBM;

4) BO3MOXXHOCTH YIaJCHHOTO JOCTyIa U 00paboTku WH(pOpMAIUK, XpaHSIICHCs B pac-
npeeNieHHbIX 0a3ax u 0aHKax JaHHBIX.
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B coBpeMEeHHOM YyYpeXK/I€HUH BBIMOJIHACTCS HECKOJBKO JECATKOB BHIOB PadOT, BKIIO-
YaronuX:

"  OCylIecTBICHHE WH(POPMALMOHHBIX KOMMYHHKAIIMH BHYTPH OpPraHU3alMd U MEXIY
OpraHu3aIsIMHU;

"  HU3y4yeHHE, MOHUCK, HAKOIUICHHE M TeHEepHpoBaHWE HMH(POpPMAIUHN (YTEHHE IOKYMEH-
TOB, MOATOTOBKAa OTYETOB, MHCEM, OTBETOB Ha MUChbMa, MOMCK HEOOXOJUMBIX JIAHHBIX, BEICHUE
apXUBOB U T.I1.);

"  aHaAJIM3 JIaHHBIX U MPUHATHE PELICHMUIA;

*  ympasieHHE QYHKIMOHHUPOBAHUEM OPraHU3allNu;

*  upHbOpMaLUOHHOE 00CTYKUBAHUE PYKOBOJUTENEH U T. 1.

OCHOBHBIMU 3JIEMEHTAMH COBPEMEHHOTO '"3JIEKTPOHHOI'O" YUPEXACHHUS SIBISIOTCS aBTO-
MaTU3UpoBaHHbIE paboune mecta (APMpbI) nosibp3oBaTeneil, CUCTEMbl PEITaKTUPOBAHUS TEKCTOB,
0a3el MaHHBIX U cpeacTBa ynpasienus umu (CYB]L), nHGopManoHHO-BBIYUCIUTENBHBIE CETH,
JJIEKTPOHHAS 110YTa, CPEJICTBA MIEUaTH ¥ KOIUPOBAHUS TOKYMEHTOB U JIp.

2) Un¢dopmanmoHHbIe TEXHOJIOTHH B 00yYeHUH

Coznanue U COBEPIICHCTBOBAHHE KOMITBIOTEPOB MPUBEIO M MPOJOJIKAET MPUBOAUTH K
CO3IaHHUI0 HOBBIX TEXHOJIOTUN B Pa3IMYHbIX Cepax HAyYHOW M MPAKTUYECKOM AESITEIbHOCTH.
Opnoit u3 Takux cep crano odpazoBanue. Herpaauunonusie HHGOPMALMOHHBIE CUCTEMBI, CBSI-
3aHHBIEC C 00y4YEeHUEM, HA3bIBAIOT HHPOPMALMOHHO-00YIaIOIIHMH.

Aemomamusuposannan ooyuarouwas cucmema (AOC) - KOMIUIEKC IPOrPAMMHBIX, T€X-
HUYECKUX U y4eOHO-METOJINYECKUX CPEACTB, MPEIHA3HAUEHHBIX JJI1 aKTUBHOTO MHAMBHUAYaJlb-
HOTO 00YYeHHsI YeJIOBEeKa Ha OCHOBE IIPOrPAMMHOTO YIPABIEHUS 3TUM O0Y4YECHUEM.

bnaronmapss cBOMM KOHCTPYKTHBHBIM M (PYHKIMOHAIHHBIM OCOOCHHOCTSIM COBPEMEHHBIN
MEPCOHAIBHBIN KOMITbIOTEp HAXOAWT MPUMEHEHHUE B OOYUYEHUHU CaMbIM Pa3HOOOPA3HBIM JIUCIIH-
IUTMHAM | CITYXXHUT 0a30i Ui co3/1aHus OOJIBIIOTO YHCIIa HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTUI
oOyueHusl.

KomnbroTepHast TEXHOJIOTHSI TIOBBIIIAET MHTEpEC K 00yueHHio. B Hacrosimee Bpems cy-
[IECTBYET OTPOMHOE MHOXECTBO 00YYAIOIIMX MPOrPaMM IO CaMbIM Pa3HbIM MpeaMETaM, OpUCH-
TUPOBAHHBIX Ha CaMble pa3JINYHbIe KaTETOPUHN yYalluXcs, HAUYMHasl C JETCKUX CaJ0B U 3aKaH4U-
Basl IEPCOHAJIOM aTOMHBIX JIEKTPOCTAHLIUH.

Tunwvi oOyuarowux npoepamm

OcHoBaHMeM IS KJIaCCU(UKALMU CITY>KaT OOBIYHO OCOOCHHOCTH yueOHOH 1esTeIbHOCTH
oOydaeMbIX npu pabote ¢ nporpaMmaMy. OOBIUHO BBIIETSIOT YEThIpE THUIA O0ydarolux Mpo-
TpaMM:

*  TPEHHPOBOYHBIE U KOHTPOJIUPYIOIIHE;

"  HAacCTaBHUYECKHUE;

"  UMUTAIMOHHBIE U MOJIEIUPYIOIINE;

®  DPa3BUBAIOLIUE UTPBHI.

Tpenuposounvie npocpammuvl TPENHA3HAYEHBl ISl 3aKPEIUVICHMs] YMEHUN U HaBBIKOB.
[Tpenmosnaraercs, 4TO TEOPETUUECKUIM MaTepHall YK€ U3y4eH. DTH POrpaMMBbl B CIIy4alHOM I10-
CJIEIOBATENbHOCTH MPEJUIaraloT ydalieMycs BONPOCH U 33Ja4d U MOJCUUTHIBAIOT KOJIUYECTBO
NPaBUIBHO M HEMPABUIBHO PEIIEHHBIX 3a]a4 (B clydae MpaBHILHOIO OTBETA MOXKET BbIJABAThCS
MOOUIPAIOIIAasl peIUIMKa, PY HEMPaBUIBHOM OTBETE€ MOYKHO MOJIYYUTh OMOIb B BHUJIE MOICKA3-
KH).

Hacmaenuueckue npoepammer TpeiaraloT y4eHHKaM TEOPETHUECKUHA MarepHuan JUist
U3Y4EHHd. 3aJadd M BOIIPOCHI CIyKaT B ATHUX IPOrpaMMax M OpPraHM3alud 4YeJIOBEKO-
MAaIIMHHOTO JAMAaJIora, /ISl YIpaBJIeHUs X0J0M o0ydeHus. Tak, eciii OTBETHI, JaBaeMble YUYEHHU-
KOM, HEBEPHBI, IIpOrpaMMa MOKET "OTKAaTUThCA Ha3zan" I MOBTOPHOTO M3YyYEHHUS TEOpPETHYE-
CKOT'0 MaTepuania.

IIporpaMMbl HaCTaBHUYECKOTO THIA SIBJISAIOTCA NPSAMBIMH HACJIEIHUKAMH CPEICTB IPO-
rpaMMHPOBAHHOTO 00y4yeHust 60-X TOJA0B B TOM CMBICJIE, YTO OCHOBHBIM TE€OPETHUYECKUM HCTOY-
HUKOM COBPEMEHHOT0 KOMIIBIOTEPHOI'O MJIM aBTOMATU3UPOBAHHOIO OOYYEHHUS CIIEAYEeT CUMTATh
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nporpaMMUpOBaHHOE oOydeHue. B myOnmukamnusax 3apyOexHbIX CHEIHaIMCTOB U CErOIHs MO
TEPMHUHOM "TIPOrpaMMHUPOBaHHOE OOyUeHHE" MMOHUMAIOT COBPEMEHHBIC KOMITBIOTEPHBIE TEXHO-
JOTHH. | TaBHBIM 3JIEMEHTOM MPOrPAaMMHPOBAHHOTO OOYUYEHHS SIBIISIETCS MPOrpaMMma, OHUMAae-
Masi KaK YHnopsiJoueHHasi oCIeI0BaTeIbHOCTh peKOMEHAAMK (3aa4), KOTOpbIe NEpeaatoTcs ¢
MOMOIIIBIO TPOTPAMMHUPOBAHHOTO y4eOHWKA M BBIMOMHAIOTCS oOydaembiMH. CyIIecTByeT He-
CKOJIBKO Pa3HOBUAHOCTEH MPOrpaMMUPOBAHHOTO OOyUEHUSI.

*  JIMHEWHOE IMPOorpaMMHUpOBaHHOE 0OydyeHue. JIuHelHas mporpaMMa XapakTepu3yeTcs
CIIEIYIOIUMU OCOOCHHOCTSIMU:

®  pas3BeTBJICHHas nporpamma. Pa3BeTBieHHas NporpaMma OCHOBaHa BBIOOpE OJIHOTO
MIPaBUJIIBHOTO OTBETA U3 HECKOJIBKHUX JAaHHBIX, OHA

Ecnu ocHOBOI TMHEHHOH TporpamMMBl SIBISIETCS CTpeMIICHHE H30eXaTh OMIMOO0K, TO pas-
BETBJICHHAs TPOrpaMMa He HalpaBjeHa Ha JMKBUIAIMIO OMIMOOK B Mpoliecce O0yueHus: Onmo-
KU TPAKTYIOTCS KaK BO3MOXXHOCTh OOHAPY)KUTh HEIOCTATKU B 3HAHUAX 00y4aeMbIX, a TAK)KE BbI-
SACHUTH, Kakue mpobiembl oOydaemble ysiCHUIU HemocTaTouHo. [locTenenHo (JinHeiliHOEe U pas-
BETBJICHHOE TIPOTPAMMHUPOBAHHOE) YCTYIHIN MECTO CMEIIaHHBIM (popMam.

CymiecTByeT U MpoJoinKaeT pa3pabaThiBaThCsi OONBIIOE KOIUYECTBO UHCMPYMEHMAIb-
HbIX TIPOrPaMM Takoro Bujaa. OOIIKM UX HEJOCTAaTKOM s6715emcsi BbICOKask TPYIAOEMKOCTh pa3pa-
0O0TKH, 3aTpyJHEHUS OPraHU3AIMOHHOTO U METOJUYECKOr0 XapakTepa MPH HCIOIb30BAaHUHU B
peaTbHOM TIpoIiecce O0YICHHUS.

Mooenupyrowue npocpammsl OCHOBaHBI Ha TpadUUYECKUX WIUTFOCTPATUBHBIX BO3MOXKHO-
CTSIX KOMIIBIOTEPA, C OJIHOM CTOPOHBI, U BBIUUCIUTEIbHBIX, C JPYTOM, U MO3BOJISIOT OCYILECTB-
JSATh KOMNbIOMEPHbIUl SKCTIEPUMEHT. Takue mporpamMmbl MPeIOCTaBIAIOT BO3MOXHOCTh HaOIIO-
JlaTh Ha 3KpaHe JUCIUIes HEKOTOPBIN Mpoliece, BIMsA Ha €ro X0 MoJauei KOMaH bl ¢ KJIaBUaTy-
PBl, MEHSIOLIEH 3HaYEHUs TapaMETPOB.

Paszsusarowue uepybi npe1oCTaBIAIOT B PACIIOPSIKEHNUE YUEHHKA HEKOTOPYIO BOOOpaXkae-
MYIO Cpely, CYIIECTBYIOUIMI TOJIBKO B KOMIIBIOTEpPE MHpP, HAOOpP KaKUX-TO BO3MOXHOCTEH W
CPEICTB UX peanu3auuu. Vcrnonab3oBaHue NpeaocTaBiIsseMbIX MIPOrPpaMMOM CPEJCTB Ul peau-
3allMM BO3MOXHOCTEM, CBSI3aHHBIX C M3YYEHHEM MHUpPA UIPbl U JIEATEIbHOCTBIO B 3TOM MHDE,
IPUBOJIUT K Pa3BUTUIO 00y4aeMoro, GOpMUPOBAHUIO Y HETO MO3HABATEIbHBIX HABBIKOB, CaMO-
CTOSITEIBHOMY OTKPBITUIO MM 3aKOHOMEPHOCTEH, OTHOLIEHHH OOBEKTOB JEHCTBUTEIBHOCTH,
MMEIOLINX 3HaYCHHE.

Haubonbmiee pacrpocTpaHeHHe MOTYyYHIN 00yJaroliye NporpaMMbl MEPBBIX ABYX TUIIOB
B CBSI3U C MX OTHOCHUTEJILHO HEBBICOKOH CII0XKHOCTBIO, BO3MOYKHOCTHIO YHU(PHUKALIMH IIPU pa3pa-
60TKe MHOTUX O110KOB mporpamm. Ecnu mporpammsl 3-ro v 4-ro THIOB TpeOyrOT 0OJbILNON pa-
00ThI IPOrPaMMUCTOB, IICHUXOJIOTOB, CHEIMAIUCTOB B 00JaCTH M3y4yaeMoro mpeaMmera, rnenaro-
rOB-METOJIUCTOB, TO TEXHOJOTHUS CO3JaHMsl IporpamMm 1-ro u 2-ro TUIOB CETOIHS CUIBHO YIIPO-
CTHJIaCh C MOSIBICHMEM MHCTPYMEHTAJIbHBIX CPEICTB WJIM HAIOJIHAEMbIX aBTOMAaTH3UPOBAHHBIX
00y4aronuX CUCTEM.

B npouecce KOHTpOIIs 3HAHUI IHUPOKOE PacpOCTPaHEHHE MOTYUHIIO KOMIIBIOTEPHOE Te-
CTHpOBaHuUE. B psne cTpaH TecTUpOBaHHE BBHITECHWIO TPAJAULUOHHBIE (POPMBI KOHTPOJS - YCT-
HbI€ U TUCbMEHHbBIE 3K3aMEHbI U COOECEeI0BAHNUS.

Tunbl KOMIBIOTEPHBIX TECTOBBIX 33/IaHUI ONpPENeNAIoTCs CIOCOOaMU OHO3HAYHOTO
pacro3HaBaHMs OTBETHBIX JIEUCTBUN TECTUPYEMOTO B COOTBETCTBUH C MOJIEIBIO 3HAHUH.

VYuebHas MyJnbTUMeIUAa U THIEpMeIna-TeXHOIOTUs MPECTaBisieT co00i pa3BUTHE TeX-
HOJIOTUU MPOTPaMMHUPOBAHHOTO OOYyUEHHs, XOTs yIOp JeNlaeTcsl He Ha aJalTUBHOCTb O0y4YEHUS
U ero MeToJueckoe 00OCHOBaHME, a Ha BHEIIHIO WILTIOCTPATHUBHO-HAINIAIHYIO cTOpoHy. Co-
BpEMEHHbIE TpapUuecKre U 3BYKOBbIE BO3MOXXHOCTH KOMIIbIOTEpa OOYCJIOBHJIM TOSIBIEHUE
CPEJICTB TUIIEP- U MYJIbTUMEHA.

Mynsmumedua mexnonozusa - npeacTapieHue uHpopmauu B Gopme BHICOU300pakKe-
HUS C IPUMEHEHUEM MYJIbTUILIMKALUU U 3BYKOBOT'O COMPOBOKICHUS.
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T'unepmeoua mexnonozus - KOMIBIOTEPHOE MPEACTABICHIE NaHHBIX PA3IMYHOTO THUIIA,
B KOTOPOM aBTOMATUYECKHU MOJIEPKUBAIOTCSI CMBICIIOBBIE CBSI3U MEXKIY BbIJICJICHHBIMU MOHSITH-
SIMH, OOBEKTAMU WU Pa3/IeIaMH.

Hayunbie uccrnenoBanus B JaHHON 00JIacTU CBSI3aHBI C pa3pabOTKON TEXHOIOTHH co3za-
HUSl y4eOHBIX KYpPCOB OOJBIIETO pa3Mepa Ha OCHOBE BO3MOXKHOCTEH MYJIbTH- M THIICpPMEIHA.
[Ton ynpaBineHueM KOMIBIOTEpA CHCTEMa MYJIBTUCPE] MOXKET IMPOU3BOJUTH B €IUHOM Ipe-
CTaBJICHUH OOBEIMHEHUE TEKCTa, TpaduKH, 3BYKOB, BUACO00PA30B M MYJIbTUILIHMKAIUU. TeXHO-
JIOTUSl MyJIBTUMEAHNA B TOCJEIHEe BpPeMs IIMPOKO MPUMEHSETCS AJIs CO3JaHMs JIEKTPOHHBIX
KHUT U Y4eOHHKOB.

Pa3Butnem uaelr MynbTHUMEIUA SBISIOTCA TEXHOJIOTUN KOMIBIOTEPHOI BUPTYaIbHOH pe-
ATBHOCTU. B 3TOM cilydae ¢ MOMONIBIO CIICHATBHBIX SKPAHOB, JATYNKOB, IUIEMOB, MIEPYATOK U
T.I. TIOJIHOCTBIO MOJIETIUPYETCS yIpaBjieHHE, HApuUMep, CaMOJeTOM, TaK 4TO y 00y4aeMoro
BO3HUKAET MOJTHAS WILTIO3HSI TOTO, YTO OH HaXOUTCS B KAOMHE CaMOJIeTa M M YIIPaBIIseT.

3) ABTOMaTH3HPOBAHHbIE CHCTEMbI HAYYHBIX HCCJIe0BAHMIT

Asmomamuzuposannvle cucmemvl HayyHvix ucciedosanuil (ACHH) npencTaBisiroT cooou
IPOrpaMMHO-aINapaTHbIE KOMILIEKCHI, 00padaThIBaloIIKe JaHHbBIE, TOCTYMAIOIINUE OT Pa3IuYHO-
r'0 poJia SKCIIEPUMEHTAIILHBIX YCTAHOBOK U M3MEPUTENIBHBIX TIPUOOPOB, M HA OCHOBE MX aHAIN3a
obneryarorire ooHapyeHue HOBbIX 3((HEeKTOB U 3akoHOMepHOcTeH (puc. 1).

Bbrok cBsi3M ¢ M3MEPUTENLHON anmaparypoil mpeodpasyeT K HY)KHOMY BHIy WH(pOpMa-
IIUI0, TIOCTYMAIOIIYI0 OT U3MEPUTENILHOM amnmaparypsbl.

B 6aze manHBIX XpaHuUTCs WHGOPMAITUS, TOCTYIHUBINAS U3 OJIOKA CBSA3H C H3MEPUTEITHHON
anmapaTtypoii, a TaKxke 3apaHee BBeJCHHas C LeIblo o0ecnedeHus paboToCOCOOHOCTH CUCTEMBI.

PacuetHbIil GJIOK, BBIMTOJIHSS TPOTPAMMBI M3 MMAKETa MPUKIATHBIX MIPOrPaMM, MPOU3BO-
JUT BCE MAaTeMaTUYECKUE PacyeThl, B KOTOPHIX MOKET BO3HUKHYTHh MOTPEOHOCTh B XOJ€ Hay4-
HBIX UCCJIEOBAHUM.

Pacyetbl MOTYT BBIMOJIHATHCS Kak MO TpeOOBAHUIO MCCIIEOBATENs, TaK U OJIOKa UMHUTA-
[IMOHHOTO MoJeupoBaHus. [Ipn 3TOM Ha OCHOBE MaTeMaTUYECKHX MOJEJICH BOCIIPOU3BOIUTCS
MPOLIECC, MPOUCXO AN BO BHEIIHEH cpeie.

DKcrepTHas CHUCTEMa MOJACIUPYET PACCYKICHHUS CHCIHAIUCTOB JIAHHOW MPEAMETHON
obnactu. C ee MOMOIIBIO HCCIENOBATENb MOXKET KiaccU(PUIIMPOBATh HAOINIO/IaeMbIe SBICHUS,
JTUATHOCTHPOBATH TCUCHHUE CIICTYEMBIX TIPOIIECCOB.

WccnepoBaTenb
A
v
YcTponcTtea

oTobpaxeHus Knaeuatypa

WHopmaumm

A A A

| v
Briok > .
Pac4yeTHbIn JkcnepTHas
UMUTALMOHHOTO -
onok cuctema

MoZenMpoBaHus

A

Briok cBA3u ¢
n3MepuTenbHON
annapaTypou

| A
Puc. 4.1 - Tunosas ctpykrypa ACHU
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ACHU nonyunny MMPOKOE PACIPOCTPAHEHUE B MOJIEKYJISIPHOM XMMHUM, MUHEPAIOTHH,
OroxuMuy, hU3MKe NIEMEHTAPHBIX YACTUI] U MHOTHX JIPYTUX HayKax.

4) CucTeMbl aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUSA

bauskumu no cBoeil cTpykType U QyHKIMSM K CUCTEMaM aBTOMATU3allMU Hay4HbIX HC-
CJIEIOBaHUM OKa3bIBAIOTCS CUCTEMBI aBTOMATU3UpOBaHHOTO npoekTupoBanus (CAIIP).

CAIIP - xoMIIIeKC NpOrpaMMHBIX U alllapaTHBIX CPEACTB, MPEJHA3HAYCHHBIX I aBTO-
MaTH3alUy IpoLecca NPOEKTUPOBAHUS YETIOBEKOM TEXHUYECKUX M3JECJIUN WU MPOLYKTOB WMH-
TEJUIEKTYaJIbHOHN EATEIbHOCTH.

5) l'eounpopManHOHHbIE CHCTEMBI U TEXHOJIOTHHU

I'eonnpopmanmonnsie cuctembl (ITMC) u 'TMIC- TexHOMOTHH OOBEAMHSIIOT KOMITBIOTEP-
HYI0 KapTorpaduio u cucremsl yrpasieHus 6azamu ganubsix. Konnemnmus texnonorun ['MC co-
CTOUT B CO3JaHUM MHOI'OCJIOMHOM 3JIEKTPOHHOM KapThbl, OMOPHBIA CIIOH KOTOPOW OIHCHIBAET
reorpaguio TEPPUTOPUH, a KKK U3 OCTAJBHBIX CJIOEB - OJIMH U3 ACIEKTOB COCTOSIHUS TEPpH-
topun. Tem cambiM [ U C-mexnonoeuu onpenessor cnenupuuecKyto oonacts paboTsl ¢ HHPOP-
MalMen.

Texnonorus I'MC npumenumMa Be3ze, rae HEOOXOIUMO yUUTHIBaThb, 00padaThIBaTh U Jie-
MOHCTPUPOBATh TEPPUTOPUAIILHO pachpenesneHnyo uHpopMmanuio. IlonszoBaremsimu ['MC-
TEXHOJIOTUM MOT'YT OBbITh KaK OpraHU3allUH, Ybs JEATEIbHOCTb LIEIMKOM Oa3supyercs Ha 3emiie
BJIAJICNbIBI HE(PTEra3oBbIX MPENNPUATHIH, DKOJIOTHYECKHE CIYXKObI, KHIUIIHO-KOMMYHAIEHOE
XO035IMCTBO, TAK U MHOTOUYUCIIEHHbIE KOMMEpPYECKHUE MPEeNIpUATUs - OaHKH, CTPaxOBble, TOPIo-
BbI€ U CTPOMTENbHbIE (DUPMBI, Ubs ycIlelIHas padoTa BO MHOTOM 3aBUCHUT OT NPaBUJIBHOIO U
CBOEBPEMEHHOI0 yyeTa TepPUTOPUAIBHOTO (pakTopa.

B ocnoBe mo60it 'TC nexut nHGOpMaIus 0 KakoM-I00 y4acTKe 3eMHON MOBEPXHO-
CTH: KOHTHHEHTE, CTpaHe, FOPoJIE, YIIHULIE.

BJI opranmusyercs B Buze Habopa cinoeB uHGopmarmu. OCHOBHOH MPUGT COMCPIKUT Teo-
rpadu4ecKy MPUBSA3aHHYIO KapTy MECTHOCTU (TornoocHoBa). Ha Hero HakiaJaelBaloTCs JIpyrue
ciiou, Hecymue uHpopManuio 00 0Ovexmax, HaXOIAIMUXCA HA TAHHOH TEPPUTOPHU: KOMMYHH-
Kalluy, B TOM 4HCJIe JUHUU 3JeKTpornepenayd, Hedre- u ra3onpoBobl, BOJAOIPOBObI, IPOMBILI-
JIEHHbIE O0OBEKTHI, 3eMEIbHBIE YUACTKU, TOUBbI, KOMMYHAJIBHOE X03SIIICTBO, 3€MJIETIOIb30BaHUE U
zp.

B nponecce coznanus v HaJOKEHUs CIOEB JIPYr Ha Jpyra MEeXAy HUMHU YCTaHaBJIUBAIOT-
cs1 HE0OXO/IMMBIE CBS3M, YTO MO3BOJISET BBIIOJIHATH MPOCTPAHCTBEHHbIE ONEPALIMH C 00bEKTaMHU
MOCPEACTBOM MOJIETMPOBAHUS M MHTEUIEKTYaJIbHON 00pa0OTKH TaHHBIX.

Kak npasuiio, napopmanus npeacraBisercs rpaguueckyd B BEKTOPHOM BHJIE, UTO MO3BO-
JSI€T YMEHBIIUTh 00beM XpaHUMOM MH(OpPMAIMK U YIPOCTUTH ONepaluu no Busyanuzanuu. C
rpaduyeckoil nHpopmanmen cBsi3aHa TEKCTOBas, TaOJIMYHAsA, pacueTHas WH(popManus, KOOpIu-
HaTHasl IpUBsI3Ka K KapTe MECTHOCTH, BUIEON300paxeHus, ayJuoKoMMeHTapuu, b/l ¢ onucanu-
€M 00BEKTOB U UX XapaKTEPUCTHUK.

Mpuorue ['C Biro4aoT aHanmuTUYECKHE (QYHKIIUHN, KOTOPBIE MO3BOJISIOT MOJIEIUPOBAThH
IPOIIECChl, OCHOBBIBAsICh HAa KapTorpaduueckoi HHPOpMaLUK.

[Tporpammuoe snpo ['MIC moxxHO ycnoBHO pazaenuth Ha nBe mnojacuctembl: CYBJl u
ynpaBiieHue TpaduueckuM BbIBOJOM Hu3o0paxkeHus. B kauectBe CYBJl ucmombdytor SQL-
CEpBEpHI.

Paccmotpum tHnOByr0 cxeMy opranuzauuu [ 'MMC-TexHOI0rMM, B HACTOSLIEE BPEMS CIIO-
’KHUJICS OCHOBHOM Ha0Op KOMIOHEHTOB, cocTaBistomux ['C. K Hum otHOCsTCS:

1) mnpuoOpereHue 1 MpeABapHUTEIIbHAS OJrOTOBKA JaHHBIX;

2) BBOJ U pa3MEIICHUE TAaHHBIX;

3) ynupaBieHHE JaHHBIMH;

4) MaHWUOYJSAUS JAaHHBIMU U UX aHAJIN3;

5) TPOM3BOACTBO KOHEYHOTO MPOAYKTA.

OyHKIMOHAIBHBIM Ha3HAYE€HHUEM JIAHHBIX KOMIIOHEHTOB SIBJISIETCSI:

IIpuobpemenue u noo2omoeka UCXOMHBIX TAHHBIX; BKIIOYAET MAHUMYJSIMUA C MCXOJI-

27



HBIMHU JaHHBIMU KapT - MaTepUalaMy Ha TBEpAOH WM OyMakHOM OCHOBE, JAHHBIMU JUCTAHIIU-
OHHOT'O 30H/IMPOBAHMUsI, PE3yJIbTaTAMU MOJIEBBIX MCIIBITAHUH, TEKCTOBBIMU (TaOJIMYHBIMU) MaTe-
pHuagamMu, C apXMBHBIMU JTaHHBIMHU.

B60o0 u pasmewenue npocmpancmeennol u HenpocmpancmeeHHol COCTABIAIONINX JaH-
HBIX BKJIIOUAET KOHBEPTUPOBaHUE MH(OPMAIK BO BHYTPEHHUE (POPMATHI CUCTEMBI B obecrieue-
HHUE CTPYKTYPHOH U JJOrMYECKOH COBMECTHUMOCTH BCETO MHOKECTBA OPOKAAEMBIX TaHHBIX.

Vnpaenenue oannvimu peAnonaraeT HaIMYNE CPEACTB ONTUMAIBHON BHYTpPEHHEH opra-
HU3alMM JaHHBIX, oOecneunBaromux 3 GeKTUBHBINA JOCTYI K HUM.

DynKyuy MaHUNYIAYUYU U AHAIU3A TIPEICTABIECHbI CPENCTBAMHU, NPEIHA3HAYEHHBIMU JUIS
coJiepKaTeNnbHOM 00pabOTKM JAaHHBIX B LENsAX 00paOOTKM M peopraHu3aluu JaHHbIX. C TOUKH
3peHHsl TOJIB30BATENA, OTH (DYHKIMH SBISAIOTCSA TaBHBIMU B [ M C-mexHono2usx, IOTOMY 4YTO
HO3BOJISIOT MOJIy4aTh HOBYIO HMH(OPMALMIO, HEOOXOIUMYIO JJIs yIPaBIIEHUs, UCCIIE0BATEb-
CKMX LieJIEH, IPOrHO3UPOBAHMUSL.

IIpousso0cmeo Koneuno2co npodykma BKIKOYAET BBIBOJ IOJIYYEHHBIX PE3YJIbTaTOB JIs
KoHeuHbIX notpedurenei I'MC. DT npoayKTHl MOTYT TPECTABIATh KapThl, CTATUCTUYECKHE
OTYEThI, pa3JInuHble rpaduKu, CTaHIApTHbIE (GOPMbI OIPEECICHHBIX JOKYMEHTOB.

Kpome storo, kaxaplii kaprorpaguueckuii 00BEKT MOXKET MMETh aTpUOYTHBHYIO HH-
dopmanuio, B KOTOpOH coaep kuTcss MH(opMarus, KoTopas He 00s3aTelnbHO JI0JDKHA OToOpa-
XKaTbCs Ha KapTe (HampuMep, YUCII0 KUIIbIIOB KAKOTO-THO0 IOMa ¥ X COI[HATIBHBIN CTATYC).

[Nonasnsromee 6onpmrHcTBO I'MIC-cucteM pa3nuyaroT reéoOMEeTpUYECKYyt0 U aTpuOyTHB-
HyI0 KOMIOHEeHTHI 0a3 maHHbiX [MC. MX "acTo Ha3bIBAIOT TaK)Ke MPOCTPAHCTBEHHBIMHU (KapTo-
rpau4ecKUMH, F€OMETPUUYECKUMHU) U HENPOCTPAHCTBEHHBIMHU (TaOJIMUYHBIMU, PEIISLIMOHHBIMU)
JTAHHBIMH.

Kaprorpadguuekas nHpopmanus npeAcTaBiIseTcss TOUYKaMHU, KPUBBIMU U IIJIOIIATHBIMU
00BEKTAMHU.

ATpubyTHBHasg MH(MOpPMAIMsI COAEPKUT TEKCTOBBIE, YUCIIOBBIE, JIOTHYECKHE JaHHbBIE O
KapTorpadguueckux oobekTax. bonpmmHacTBO coBpeMeHHbIX I MC-uHCTpyMEHTapHEB MO3BOJISIOT
XpaHUTh nHpopManuio B coctase b/l, kak npaBuiio, pensUOHHBIX.

ATpuOyTuBHast ”HGOpPMAIUs XPAHUTCS B BUJIE OTAEIbHBIX TaOJMYHBIX (ailyioB, Kak mpa-
BUJIO, B (hopmarax pensiiuoHHbx 06a3 nqanabix cucrem DBF, PARADOX, ORACLE, INGRESS.
Taxol crmoco0 xapakTepeH Kak ISl 3alaJHBIX KOMMEPYECKHX MPOIYKTOB, TaK U COBPEMEHHBIX
OTEYECTBEHHBIX Pa3pabOTOK.

1. 7 Jlekums Ne 7 (2 gaca).

Tema: «CeteBble TeXHONIOTUU. THTEpHET TEXHOIOTUN»

1.7.1 Bonpocs! Jekuum:

1. CereBbie TexHONMOTUU. IHTEpHET TEXHOJIOTUI

1.7.2 Kpatkoe coaepxxaHne BOIIPOCOB:

1. HaumenoBanne Bonpoca Ne 1. CereBble TeXHOJIOTUU. IHTEpHET TEXHOIOTHH

CeTeBoil peskuM aBTOMATH3HPOBAHHOM 00pa0d0TKH HH(poOpManun

Cemb - 3TO COBOKYITHOCTH IPOTPaAMMHBIX, TEXHUUYECKUX U KOMMYHUKAIIMOHHBIX CPEJICTB,
oOecnieunBaromux 3 (HEeKTUBHOE pacnpeesIeHHe BEIYUCIUTENBHBIX PECYPCOB.

CeTtb MO3BOJISIET:

- NIOCTPOUTH paclpeieieHHble XpaHWIHIa HH(opMalu (6a3bl JaHHBIX );

- pacmupuTh MEPEUYCHb PelIaeMbIX 3a/1a4 1Mo 00padboTke HHPOPMAIIHH;

- TOBBICUTH HAJIKHOCTh WH(MOPMAIIMOHHON CHUCTEMBI 3a CUeT AyOInpoBaHUs pabOThI
[1K;

- €O03/1aTh HOBBIE BUbI CEPBUCHOTO 0OCTYKMBAaHUs, HATPUMED JEKTPOHHYIO MOUTY;

- CHHU3HUTH CTOUMOCTH 00pabOTKH MH(MOPMAITIH.

XapakTEepUCTUKH CETEH:

- OTKPBITOCTh. 3aKJIO4aeTcs B 00ECHEUYEHUH BO3MOKHOCTH TMOAKIIOYEHUS] B KOHTYP
ceTH JI00BIX TUITOB coBpeMeHHbIX 1K
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- pecypchl. 3HAYMMOCTb U LIEHHOCTh CETU JOJDKHBI ONPENEIIThCS HAOOPOM XpaHUMBbIX
B HEW 3HAHMI, TaHHBIX U CIIOCOOHOCTHIO TEXHUYECKUX CPEICTB OMEPATUBHO UX MPEACTABIATH
1160 oOpabaThIBaTh;

- HaJIexXHOCTh. TpakTyercs Kak oOecreueHue BBICOKOTO MOKa3aTess «HapaOOTKH Ha
OTKa3» 3a CYET ONEPATHUBHBIX COOOIIEHUI 00 aBapuitHOM peKuMe, TECTHPOBAHUS, TPOTPAMMHO-
JIOTUYECKOT0 KOHTPOJISI U AYOIUPOBAHUS TEXHUKY;

- JIMHaMUYHOCTb. 3aKJIIOYAETCSI B MUHUMH3ALMU BPEMEHM OTKJIMKA CETH Ha 3ampoc
MOJIb30BATENS;

- unHTepoeiic. [Ipennonaraercs, 4To ceTb odecnedrnBaeT MUPOKUNH HAOOpP CEPBUCHBIX
GbyHKIMI 110 00CTYKHMBaHUIO IMOJI30BATENS U MPEJOCTABICHUIO €My 3alpalinuBaeMbIiX UHPOP-
MAaIMOHHBIX PECYPCOB;

- aBTOHOMHOCTh. [loHMMaeTcs Kak BO3MOXHOCTh HE3aBUCUMOM pabOThl ceTel pas-
JIUYHBIX YPOBHEH;

- koMmmyHuKauuu. K HUM npenbsaBisioTcsi ocoOble TpeOoBaHUS, CBSI3aHHbIE ¢ oOecrie-
yeHreM 4eTkoro B3aumozeictus [1K mo mo0oii mpuHSTON moib3oBareneM KoH(Urypauu ce-
Tu. CeTh 00ecreyrBaeT 3alUTy JaHHBIX OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA, aBTOMATHUYECKOE
BOCCTaHOBJICHHE DPA0OTOCIIOCOOHOCTH TPH aBAPHMHBIX COOSX, BBICOKYIO JIOCTOBEPHOCTH IIe-
penaBaeMoit HH(GOPMAIIUN U BBIYMCITUTENBHBIX TPOLEAYD.

Baxnerimen xapakTepUCTUKOW CETH SIBIISIETCS TOIMOJIOTHS, OINpenessieMas CTPYKTYpOu
coenunenus [1K B cetu. Paznuuator n8a Bujga Tononoruu - ¢pusznyeckas u gorudeckas. [lon gu-
3uuecKkoli monono2ueli TIOHUMAETCS PeajibHasl CXeMa COSAMHEHUSI y3JI0B CETH KaHajlaMM CBS3H, a
MOJ1 102UYeCKOl - CTPYKTypa MapIIpyTOB MOTOKOB JIAHHBIX MEX]Y Y3JIaMU.

HauGonee oOmmpHO mpescTaBiieHa KIACCU(PUKANUS CETEBBIX TEXHOJOTHUN MO MPHU3HAKY
«OXBaT TEPPUTOPULY.

Hcnonp3oBanue nepcoHanbHbix KommbtoTepoB (IIK) B cocraBe soxkanvmvix ewviuuciu-
menbHulx cemetl (JIBC) obecriedrBaeT MOCTOSSHHOE M OTIEPATUBHOE B3aUMOJICHCTBUE MEXIY OT-
JEbHBIMU TOJb30BATENIIMU B IpEJeNax KOMMEpPYECKOW MO0 Hay4YHO-IIPOU3BOJICTBEHHOM
cTpyKTyphl. Bee ee kommonenTsl cetu (I1K, xananbl kKoMMyHUKaLMiA, CpeaCcTBa CBSI3U) (pusmye-
CKU pa3MeIIaoTCcsl Ha HEOOJIbIIONW TEPPUTOPUN OAHON OpPraHU3aLUU UIIH €€ OTIEIbHBIX MoIpas3-
JETICHUM.

Teppumopuanvhoii  (pecuoHanbHOl) HAZBIBAIOT  CETh, KOMIIBIOTEPHI KOTOPOM HaXo-
JATCS Ha OOJIBIIOM yJaJIEHUH JPYT OT JIpyra, Kak MpaBUJIO, OT JIECATKOB JI0 COTEH KUIOMETPOB.
WMHorna TeppUTOpHANBHYIO CETh HA3bIBAIOT KOPIIOPATHMBHOW MM BEIOMCTBEHHOM. Takas ceTh
oOecrieunBaeT OOMEH TaHHBIMH MEXIY MMEIOIIMMHU JOCTYIl K pecypcam ceTH aOOHEHTaMHM 110
TeneQOHHBIM KaHajaM CeTH OOIIero Ha3HayeHUsl, KaHanaMm ceTu «Teyekcy», a TakKe Mo CIyTHH-
KOBbIM KaHajiaM cBsi3U. KoanuecTBo aOOHEHTOB ceTw He orpaHuueHo. MM rapanTupyercs
HAJIeKHBIM OOMEH TaHHBIMU B PEXKUME «PEANbHOI0 BpEMEHN», Niepeiada pakcoB U TeaeOHHBIX
(TeNeKCHBIX) cOOOIEeHHH B 3aJaHHOE BpeMsl, Telle()OHHAsS CBA3b IO CIIyTHUKOBBIM KaHaJaM.

OcHoBHas 3anava ¢edepanvHoll cemu - CO3IaHUE MArMCTPAIbLHON CETH Mepenadyu JaH-
HBIX C KOMMYTallel MaKETOB U MPENOCTABICHNE YCIYT M0 Nepefade JaHHBIX B PEAJIbHOM Mac-
mrade BpeMEHH LIUPOKOMY KpPYTy IOJIb30BaTeNel, K YUCITY KOTOPBIX OTHOCSATCS U TEPPUTOPU-
AJIbHBIE CETH.

I nobanvhvie cemu 00ECTIEYMBAIOT BO3MOKHOCTh OOIIEHUS IO TIEPEMUCKE U TeJIeKOH]e-
penunu. OCHOBHas 33ja4a ri100adbHON ceTH - obecrieueHne abOHEHTaM He TOJIBKO JIOCTyIa K
KOMITBIOTEPHBIM pecypcaM, HO U BO3MOXKHOCTH B3aMMOJEWUCTBUSA MEXAYy cO00H pa3inyuHbIX
npodeCCHOHATIBHBIX TPYIII, PACCPEIOTOYEHHBIX Ha OOJIBIION TEPPUTOPHUH.

Mertonst CALS — TexHonoruu
Metox CALS (Computer aided Acquisition and Logistics Support, CALS-texHomorus) -
KOMITbIOTEPHO-OPHEHTUPOBAHHBIN MPOLECC MOCTABOK (CHIPhS M KOMIUIEKTYIOIINX) M TOJIEPKKa
JIOTUCTHKHU - BO3HUK B 80-X romax XX B. JUIsl pellleHus 3ajaud MOoBbIIIEHUS 3()(PEeKTUBHOCTU
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yIpaBIeHUS U IJIAHUPOBAHUS B MPOIlECcce 3aKasa, pa3paboTKU, OpraHU3aIi MPOU3BOJICTBA, MO-
CTaBOK M JKCIUTyaTallud BOCHHON TEXHUKHU.

CALS - 310 cBOJI METOUK, TTO3BOJIAIOIINN HAUTH IyTH MOUCKA CUCTEMHOTO MOAX0Ja K
MIPOLIECCY BBIBOJIa HOBOW MPOAYKIIMU HA PHIHOK - OT MPOBEACHUS HAYYHO-UCCIIEOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX padOT M OpraHU3aIK MTPOU3BOJICTBA IO OCYIIECTBICHUS KOMILJIEKCA
MapKeTHHTa, MPOJaX U TMOCICHPOAAKHOTO OOCITYKUBAaHUSA TOTOBBIX H3JAETHI. DTOT METO.
BKIIIOYAET B c€0s TIOJIOKEHHUS CUCTEMbI Ka4eCcTBa M pealiu3yeTcs B opMe IMPOEKTa.

HNanpneitmee pazsutue CALS-metona (2000 r.) mpuBeso K pacIIMPEHUIO TIEPBOHAYATb-
Horo cmbicina abopesuarypsl CALS: Continuous Acquisition and Life circle Support - moaaepx-
Ka HEMPEPHIBHOT'O )KM3HEHHOTO ITUKJIAa MpoAyKiuu (navysgml.dt.navy.mil/cals.html) kak merona
MOBBIIICHUSI KOHKYPEHTOCIIOCOOHOCTH W3Jenus 3a cueT 3(PQPEeKTUBHOTO ympaBiieHUus HUHGOP-
Mmanuei. 3amauya CALS-MeTona 3akimodaeTcs B peoOpa30BaHUM KU3HECHHOTO IMKJIA U3/CIUS B
ABTOMATU3UPOBAHHBINA MPOIECC MYTEM PEHHKUHUPUHTA (PECTPYKTYpPU3AIHNH) BXOASIIUX B HETO
MPOLIECCOB.

1. 8 Jlexuus Ne 8 (2 yaca).

Tema: «KoMnbroTEpHBINM SKCIIEPUMEHT B HAYKE U IIPOU3BOJICTBEN

1.8.1 Bonpocsl Jekuum:

1. KoMnbIOTEpHBII 3KCIIEPUMEHT B HAYKE U IIPOU3BOJICTBE

1.8.2 KpaTkoe conep:kaHue BOIPOCOB:

1. HaumenoBanue Bonpoca Ne 1. KoMnbroTepHbIi SKCIIEPUMEHT B HayKe U MPOU3BOJI-
CTBE

1) IlonsiTHE 0 KOMIILIOTEPHOM MaTeMATHY€CKOM MO/eJTUPOBAHUM.

Mooens - matepuanbHbli 00BEKT, CHCTEMa MaTEMAaTHYECKUX 3aBUCUMOCTEH WIIM IpO-
rpamMma, UMHTHPYIOUIAst CTPYKTYPY WK (YHKIIMOHUPOBAHUE UCCIEAYEMOTO OOBEKTA.

Mooenuposanue - npeAcTaBlIeHUE PA3IUYHBIX XapaKTEPUCTUK HOBEJCHUs (pU3HUecKon
WK a0CTPAaKTHOM CUCTEMBI C TIOMOMIBIO IPYTOM CUCTEMBI.

Mamemamuueckoe modenuposanue - METOJ UCCIICIOBAHNS IIPOLIECCOB U SIBJICHUN Ha UX
MaTEMaTUYECKUX MOJEIISX.

N3ydyeHne KOMIBIOTEPHOTO MaTEMAaTHYECKOTO MOJEIUPOBAHUSA OTKPBIBAET LIMPOKHE
BO3MOXKHOCTH I OCO3HAHUS CBSI3U MH(OPMATUKM C MATEMaTUKOW M APYTMMHU HayKaMH - €cTe-
CTBEHHBIMU U cOLMaIbHBIMU. KOMIIBIOTEpHOE MAaTEMaTHYECKOE MOJEIMPOBAHUE B Pa3HBIX CBO-
WX MPOSIBJICHUSIX UCITOJIB3YET MMPAKTUYECKU BECH AIllapaT COBPEMEHHOW MATEMATHKHU.

MaremMaTHueckoe MOJIEIMPOBaHNE HE Bcerja TpeOyeT KOMIBIOTEpHOM noanepxku. Kax-
Il CHEeNMATUCT, TPOo(eCCHOHATBHO 3aHUMAIOLINIICS MaTeMaTUYECKUM MOJEIUPOBAHUEM, Jie-
JaeT BCE BO3MOXKHOE I aHAIMTUYECKOTO MCCIENOBAHUSA MOJEIN. AHAJIUTHYECKHUE PELICHUS
(T.e. mpeacTaBiieHHbIE (POpPMYyIaMH, BBIPAKAIOLUIUMU PE3YyIbTAaThl HCCIEAOBAHUS YEpe3 MCXOJ-
HbI€ JIaHHBIE) OOBIYHO yJ00HEe U MHPOPMATUBHEE YUCIEHHBIX. BO3MOXKHOCTH aHATUTUYECKUX
METO/IOB PELIEHUs CJI0KHBIX MaTEMAaTHYECKHUX 3aa4, OJHAKO, OYEHb OI'PAaHUYECHBI U, KAK IIPaBH-
JI0, 3TH METOJIbI TOPa3/l0 CI0KHEE YNCICHHBIX. B KOMIIBIOTEPHOM MOAEIMPOBAHUN JOMUHUPYIOT
YHCIIEHHbIE METO/Ibl, peain3yeMble Ha KoMmbioTepax. OHAaKO MOHATHUS "aHAIUTUYECKOE pellle-
Hue" 1 "KOMIIBIOTEpHOE pellleHue" OTHIOAb HE TPOTUBOCTOSAT APYT APYTY, TaK KaK:

a) Bce Yalle KOMIBIOTEPbl MPU MaTEMaTHYECKOM MOJEIMPOBAHUM HCIOJB3YIOTCS HE
TOJIBKO JUISl YMCIICHHBIX PAacueTOB, HO M JUIS aHAIMTHYECKUX PpeoOpa3oBaHuil:

0) pe3yabTaT aHAJTUTHUYECKOIO UCCIIEOBAHMUS MaTeMaTHYECKOH MOJIEIN YacTO BbIPaKeH
CTOJIb CJIOKHOM (pOpMYIIOif, UTO MpH B3IJIsIIe HA HEe HE CKJIAQABIBACTCS BOCIPHUATHS ONMKCHIBAE-
Moro eif mpouecca. 3Ty GopMyny HYy>KHO IPEICTaBUTh Ipaduyecku, TPOUILTIOCTPUPOBATh B JIH-
HaMMKe, MHOTJIa Ja)Ke 03BYYUTh, T.€. MPOJIENIaTh TO, YTO Ha3bIBaeTCs "BU3yanu3anuen adcTpak-
nuit". [Ipr 5TOM KOMIOBIOTEP - HE3AMEHUMOE TEXHHUYECKOE CPEACTRO.

2) Knaccudukanusa MaTeMaTHIeCKUX MoeJIei

K xnaccudukanum MaTeMaTHUYeCKUX MOJENEeH MOXXHO MOAXOAUTh MO-pa3HOMY, MOJIOKUB
B OCHOBY KJIACCU(UKAIIMH PA3INYHbIE TPUHLIUIIBL.
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1) Knaccudukanuss Mojenei mo oTpacisiM Hayk (MaTeMaTHYeCKue MoJen B (usmke,
OMOJIOTHH, COITMOJIOTHH | T.1I.);

2) Kiaccudukarnms Moieneit o IpuMeHsIeMOMY MaTeMaTHUECKOMY armapary (MoJIelu,
OCHOBaHHBIC HAa NMPUMEHEHUU OOBIKHOBEHHBIX NU(PEpeHIIMANIBHBIX YpaBHEHUH, quddepeHiiu-
QITBHBIX YPAaBHEHUH B YaCTHBIX MPOU3BOJHBIX, CTOXACTUYECKUX METOJIOB, TUCKPETHBIX anreopa-
WYECKUX ITPeoOpa3oBaHui U T.1.);

3) Kiaccudukaius Moesel ¢ TOUKH 3pSHHS eJIeH MOICTHPOBAHUS.

" JICCKPUITHUBHBIE (ONUCATENbHBIEC) MOJICIH;

"  ONTHMH3AIMOHHBIC MOJICTIH;

* MHOTOKpPHUTEpHUAIbHbIE MOJIEIIN;

" UTPOBBIC MOJICTIH;

" MMUTAIMOHHBIE MOJIEIIH.

Hmumayuonnas moodensp - ONMCAHUE CUCTEMBI M €€ TOBEJICHUS, KOTOPOE MOXKET OBbITh
pealn30BaHO U UCCIIEI0BAHO B XO/I€ OlepallHii Ha KOMIIbIOTEPE.

Hmumayuonnoe mooenuposanue - iccielOBaHUE MTOBEICHHS CIIOKHOW CUCTEMBI Ha €
MOJIEJIH.

MOoHO cKa3aTh, YTO Yallle BCETO MMHUTAIIMOHHOE MOJICIIMPOBAHUE TIPUMEHSICTCS JIISl TO-
ro, 4TOOBI OMUCaTh CBOWCTBA OOJBIION CUCTEMBI MIPH YCIOBUH, YTO MOBEACHUE COCTABISIONINX
ee 00BEKTOB OYEHb MPOCTO M YETKO CHOPMYIHPOBAHO. MaTeMaTHIecKOe ONMUCAHKME TOTJa CBO-
JUTCSL K YPOBHIO CTaTHCTHUYECKON 0OpabOTKH pe3ynbTaTOB MOACIMPOBAHUS MPH HAXOXKIACHUU
MaKpPOCKOITMYECKUX XapPAKTEPUCTUK CUCTEMBI. Takol KOMIBIOTEPHBIN IKCIIEPUMEHT (haKTUICCKU
MPEeTEeHIyeT Ha BOCIIPOU3BEACHUE HATYPHOTO SKCIIEPUMEHTA.

NMuTanmoHHOE MOJIEIMPOBAHUE TO3BOJIICT OCYIIECTBUTH MPOBEPKY THIIOTE3, UCCIIEO-
BaTh BJIMSHUE PA3IMYHBIX (DAKTOPOB U MapaMeTpPOB.

3)ITansl, HeJIH H CPeACTBA KOMNBIOTEPHOT0 MATEMATHYECKOT0 MO/IeJINPOBAHUS

31ecr MBI PacCMOTPUM MPOLECC KOMIBIOTEPHOTO MAaTEMaTHYECKOTO0 MOJAETUPOBAHUSA,
BKJIFOYAIOITUH YHCIICHHBIN YKCIIEPUMEHT ¢ MOJIeNbIO (puc. 6.1).

. Orpy6nenue IMouck
OmnpeneneHue menei
> 00BEKTA WU » MaTEMaTHYECKOIO
MO/ICTUPOBAHHSI
mporiecca OTHCAHNA

MaremaTrueckas

Ucxonmnasrii

00BEKT (TIpomecc) MOJIEeNb

YTouHenue Br16op meToma
MOJIETTH HCCIIeIOBAHUSA

A

PazpaboTka anroputma u
nporpammsl a1 9BM

Komnernr
paboThI

AHanm3 pe3ynbTaToB

Y

Ortnaaka v TECTUPOBAHUE
MIPOTPAMMBbI

Pacuersr Ha DBM

A

O6H_[a51 CXEMa pouecca KOMIBOTCPHOI'0O MAaTEMATUICCKOTO MOACIIMPOBAHUA
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Ilepewiit 3man - onpedenenue yeneii MOOEAUPOBAHUA.

OcHOBHBIE U3 HUX TaKOBBI:

1) Mopens HyXHA Uil TOTO, YTOOBI MOHSTH, KAK YCTPOCH KOHKPETHBI OOBEKT, KAKOBA
€ro CTPYKTYypa, OCHOBHBIE CBOMCTBA, 3aKOHBI Pa3BUTHUS U B3aUMOICHCTBHS C OKPYKAIOLUIUM MHU-
pOoM (IIOHUMAHHE);

2) MoOJenb Hy)KHA JJIs TOr0, YTOOBI HAYYHUTHCS YIPABIATH 00bEKTOM (WM IPOLIECCOM) H
OTIpENIeNIUTh HAWIYYIIHE CHOCOOBI yIpaBlICHHUs MPH 33JaHHBIX LEISIX M KPUTEPHsX (ylpasiie-
HUE);

3) Mouenb HyXHa ISl TOTO, YTOObI MPOrHO3UPOBATH MPSIMBIC M KOCBEHHBIC TOCIE/-
CTBUS pean3aluu 3aJaHHbIX CIIOCO00B U (hOPM BO3JIEHCTBUS HAa OOBEKT (IPOrHO3UPOBAHHUE).

Buvipabomka konyenyuu ynpasnenus o0vekmom - qpyrasi BO3MOXKHAs LIeJIb MOJEINPOBa-
Hus. Kakoil pexxuM nosiera camosera BEIOpaTh AJisi TOTO, YTOOBI MOJIET ObUT BIIOJHE 0€30MacHbIM
U KOHOMHYECKH HambOosiee BRIrOAHBIM? Kak cocTaBUTh rpaduK BBINOJHEHHUS COTEH BUIOB pa-
00T Ha CTPOUTENIBCTBE OOJIBIIOTO 00BEKTA, YTOOBI OHO 3aKOHUMJIOCH B MAKCUMAJIbHO KOPOTKUI
Cpok? MHOXECTBO TakuMX MpPoOJIeM CHCTEMAaTHYECKH BO3HUKACT Mepe] KOHOMHCTAMH, KOH-
CTPYKTOpaMH, YYEHBIMHU.

Haxonen, npoenosuposanue nociedcmeuti T€X WIA UHBIX BO3ICHCTBHIA Ha 00BEKT MOXKET
OBITHh KaK OTHOCUTEJIBHO MPOCTHIM JIEJIOM B HECJIOXKHBIX (PU3UUYECKHX CHUCTEMax, TaK U YPe3BbI-
YaifHO CJIOHBIM - Ha TPaHU BBITOJHUMOCTH - B CHUCTEMax OMOJIOT0-?)KOHOMHYECKHX, COIHAIIb-
HBIX. ECIM OTHOCUTENBHO JIETKO OTBETUTH HAa BOMPOC 00 U3MEHEHHH PEKUMa PACTIPOCTPAHEHHS
TEIIa B TOHKOM CTEp)KHE INMPH H3MEHEHHSX B COCTABJISIOIIEM €ro CIUIaBe, TO HECPaBHEHHO
TpyAHee MPOCIeAUTh (MPeacKa3aTh) SKOJIOTUYECKUE U KIIMMATHUECKUE MOCIEACTBHS CTPOUTEb-
ctBa KpynHoi ['DC unm conuaibHbIe MOCIEICTBUS U3MEHEHUI HAJIOrOBOIO 3aKOHOATEIbCTBA.
Bo3MoxHO, U 3/1ech METO/IbI MaTeMAaTUYECKOT0 MOJICTHUPOBaHUS OYIyT OKa3blBaTh B OymyIIem
0oJsee 3HaUUTEIbHYIO TIOMOLIb.

CocTaBUM CIHCOK BEIMYUH, OT KOTOPHIX 3aBUCUT MOBEAEHHE 00BEKTa UM XOJI MpoIlec-
ca, a TAK)K€ TE€X BEJIMYMH, KOTOPbIE JKENATEIbHO MOJIYYUTh B pe3yibTare Moaenupoanus. O60-
3HAYUM MepBbIe (BXOJIHBIC) BETMUUHBI YePe3 X1, X2, ..., Xp; BTOPbIE (BBIXOJHBIC) Uuepe3 Y1,Y2,...,Yk-

CuMBONIMYECKH TIOBEJIEHHE OOBEKTa WM IPOLECCa MOKHO IPEACTaBUTh B BHJIE: Yj =
Fj(x1, x2, ..., xn)  (=1,2,...,K),

rae F - Te geiicTBusl, KOTOpBIE claeayeT MPOM3BECTU HaJl BXOAHBIMU IapaMeTpaMu, YTOObI
HOJYYUThb PE3YJIbTaThI.

BxonHble mapaMeTpbl, MOTYT ObITh U3BECTHBI "TOYHO", T.€. MOAJABATHCS (B MPUHIUIIE)
U3MEPEHUI0 OJHO3HAYHO U C JIIOOOH CTEMEeHbI0 TOYHOCTHU - TOT/Ia OHH SIBJISIOTCS JAETEPMUHHUPO-
BaHHBIMM BeIMYMHaMU. Tak, B KJacCMUECKONl MEXaHHUKE, CKOJIb CJI0KHOM HU Obula ObI MOAENH-
pyeMasi cucTeMa, BXOJHBIE ITapaMeTphl I€TEPMUHUPOBAHBI - COOTBETCTBEHHO, I€TEPMUHUPOBAH,
OJIHO3HAYHO PAa3BUBAETCS BO BPEMEHH MPOIIECC IBOJIIOIIMU TaKOH CHCTEMBI.

OnHako B MpUpoOje U OOIECTBE TOpa3io Yalle BCTPEUaroTCs MPOLECCHl HHOTO pojia, KO-
I/1a 3HAaYEHUS] BXOAHBIX MTAPAMETPOB M3BECTHHI JIUIIb C ONPEIEIEHHON CTENEHbIO BEPOSTHOCTH,
T.€. 3TU MapaMeTphl, SBIISIOTCS BEPOSATHOCTHBIMHU (CTOXAaCTHUECKUMHM), U, COOTBETCTBEHHO, Ta-
KHM K€ SBJISICTCS TIPOIIECC IBOJIIOIIMN CUCTEMBI (CITydaliHbIN TTPOIIeCce).

"Cnyuaiinoiti” — He 3HaUUT "HENPEACKa3yeMBbIi'"; IPOCTO XapaKTep UCCIIEeI0BaHus, 3a/1a-
BaE€MBbIX BOIIPOCOB pe3Ko MeHsieTcsi (oHU npuodperatot Buj "C kakoit BepositTHocThIO...", "C Ka-
KUM MaTeMaTHYeCKUM OKUAaHueM..."u T.11.). [[pumepoB ciy4yaifHbIX MPOIIECCOB HE CYECTh KaK B
HayKe, TaKk U B OOBIJICHHOMN JKU3HU (CHUJIBL, IEHCTBYIOIINE Ha JIETAIIUN caMOJIET B BETPEHYIO MO-
TOJy, MIePexXo/]l YJIUIIbI TPH OOJIBIIOM MTOTOKE TPAHCIIOPTA U T.JI.).

Jljig cToXxacTU4ecKo MOJIENIM BBIXOJHBIE MapaMeTphbl MOTYT OBITh KaK BEITMYMHAMU Be-
POATHOCTHBIMH, TaK U OHO3HAYHO ONPEAEIIEMbIMH.

BaxkneimmmM 3TanoM MOJENHWPOBAHUS SIBISIETCS pa3fielieHne BXOJHBIX MapaMeTpoB IO
CTENEHH Ba)KHOCTH BJIMSIHUS UX U3MEHEHUH Ha BBIXOJHBIE. Takoil mpolecc Ha3bIBACTCS PAHICU-
posanuem (pa3aeiieHUEM IO paHram). Yare Bcero HeBO3MOXKHO (J1a ¥ HE HY)KHO) YUHUTHIBATh BCE
(bakTOpHBl, KOTOPBIE MOT'YT MOBJIMATH Ha 3HAYCHUS] MHTEPECYIOIINX HAC BETUYUH Y.
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OT TOT0, HACKOJIBKO YMEJIO BHIICTICHBI BaKHEHIITNE (DaKTOPHI, 3aBUCHUT YCIIEX MOJICIHPO-
BaHMsI, OBICTPOTA U d(PPEKTUBHOCTH JOCTIKECHHUS 11eIH. Beiaenuts 6osiee BaxkHBIC (MU, KaK TO-
BOPAT, 3HAYUMEBIC) (PaKTOPHI U OTCEATh MEHEE Ba)KHBIE MOXKET JIUIIb CICIHAIUCT B TOH Mpe-
METHOU 00J1aCTH, K KOTOPOI OTHOCUTCS MOJIEIb.

OtbpaceiBanue (MO KpaifHe Mepe MpHU MEPBOM IMOAXOJC) MEHEE 3HAYUMBIX (aKTOPOB
orpy0siseT 00BbEKT MOJCIMPOBAHUS U CIIOCOOCTBYET MOHUMAHUIO €0 IJIaBHBIX CBOMCTB U 3aKO-
HOMEPHOCTEH. YMENo paHXHpPOBAaHHAS MOJEIH JODKHA OBITh aJeKBaTHA MCXOJHOMY OOBEKTY
WIH Tpolleccy B OTHOLICHHUH Iiesiell MojaenupoBaHus. OOBIYHO OMpeNenuTh, aJeKBaTHA JH MO-
JI€J1b, MOKHO TOJIBKO B IIPOLIECCE KCIIEPUMEHTOB C HEM, aHAJIN3a PE3YIbTaTOB.

Cneoyrowuii 3man - nouck mamemamuyeckozo onucanus. Ha sTom starne Heo6X0aUMO
nepeiT ot abCcTpakTHOM (POPMYTUPOBKU MOJIENH K (POPMYITHPOBKE, UMEIOIIEH KOHKPETHOE Ma-
TeMaTHUYeCKOe HalloJIHEeHHEe. B 3TOT MOMEHT MozeNb MpeAcTaeT nepe HaMu B BUJE ypaBHEHUS,
CUCTEMBI YPaBHEHHM, CUCTEMBI HEPaBEHCTB, MU (HEePEHIINATLHOTO YPABHEHUS WIIH CHCTEMBI Ta-
KHUX YpaBHEHHH U T.1.

Korna maremarudeckass Moienb chOpMyIHpPOBaHA, BEIOUPAETCS Memoo ee ucciedosa-
Hus. Kak npaBuiio, Ais pelieHusl OJHOM U TOW ke 3aJauu €CTh HECKOJIbKO KOHKPETHBIX METO-
JI0B, paznuyaronuxcs 3Q(eKTUBHOCTBIO, YCTOWYMBOCTBIO U T.1. OT BEpHOTO BBHIOOpa METOAA
4acTO 3aBUCHUT YCIIEX BCETO IMpoliecca.

Pa3zpabomka anzopumma u cocmaeienue npozpammol 0asa IBM - 570 TBOpUECKUH U
TpyaHodopmanuzyemblid mpoiecc. B Hacrosiee BpeMs MpU KOMIBIOTEPHOM MaTeMaTHUYECKOM
MOJIEJIMPOBAHUHU YacTO KCIIOJIb3YIOTCS MPUEMBI IPOLEAYPHO-OPUEHTUPOBAHHOTO (CTPYKTYpPHO-
r0) IpOrpaMMUPOBaHUSI.

[Ipu co3nanuy UMUTALIMOHHOM MOJENIN MOKHO TaK)K€ BOCIIOJIb30BATHCSI BO3MOKHOCTSIMHU
0JIHOTO M3 makeToB MareMaruueckoi nmoaaepxkku (MATHEMATICA, MathCad, MathLab u np).

B Hacrosimiee Bpems CyIIECTBYIOT MPOOJIEMHO-OPUEHTUPOBAHHBIE UMUTALIMOHHBIE SI3bI-
KU, B KOTOPBIX O0BEAUHAIOTCS Pa3IMuHbIe albTePHATUBHBIC MOAXO/AbI, U KOTOPHIE caMOil cBOeil
CTPYKTYPOU ONPENEISIOT BO3MOXKHYIO CXeMY JCHCTBUN pa3paOOT4YMKa MOJEIH. XapaKTePHbIM
OPUMEPOM TaKOTO poja sBisgeTcs umurtaiuoHHbli s3pik CJIAM II (SLAM - Simulating
Language for Alternative Modeling MUTalIMOHHBIN SI3BIK Ul aJIbTEPHATUBHOIO MOJEIUPOBa-
HUS).

[Tocne cocTaBiieHns: MporpamMMbl peIIaeM ¢ €€ MOMOIIbIO TPOCTEHIYIO mecnogyio 3a0a-
yy (KenaTeiabHO, C 3apaHee U3BECTHBIM OTBETOM) C ILIETBI0 YCTPAHEHUS TPYObIX OMIMOOK. DTO -
JUIIb Ha4yajio MpoLeIypbl TECTUPOBAHUS, KOTOPYIO TPYJHO OomucaTrh (pOpMaIbHO MCUEPIIBIBAIO-
M obpaszoM. [lo cymiecTBy, TecTUpOBaHUE MOXKET MPOAOIKATHCS JOITO U 3aKOHYUTHCS TOT/IA,
KOT'Jla I0JIb30BaTelNb 110 CBOUM MPO(ECCHOHANBHBIM TPU3HAKAaM COUYTET MPOrpaMMy BEPHOM.

3areM crieyeT COOCTBEHHO YMCICHHBIN SKCIIEPUMEHT, W BBISICHSIETCS, COOTBETCTBYET JIU
MOJIeNIb peaIbHOMY 00BeKTY (Tporieccy). Mojenb ajfiekBaTHa pealbHOMY MPOIIECCY, €CIH HEKO-
TOpPBbIE XapaKTEPUCTUKU Ipoliecca, ModyuyeHHble Ha DBM, coBnaaaroT ¢ S3KCIEpUMEHTAIILHBIMU C
3a/laHHOM CTENEeHbI0 TOYHOCTHU. B ciyyae HECOOTBETCTBUS MOJENU pealbHOMY IPOLECCY BO3-
Bpamaemcsi K O4HOMY U3 MPEbIIYIINX ITANOB.

4) MoaesiupoBaHusi CJIy4aiiHBIX MPOIECCOB

MopenupoBaHue CiIyd4ailHbIX MPOLIECCOB - MOIIHEHIIee HampaBlIeHUE B COBPEMEHHOM
MaTeMaTUYeCKOM MOJIEIUPOBAHHH.

CoObiTHe Ha3bIBAaeTCSA CIy4allHBIM, €CIIM OHO JOCTOBEpHO Hempenackazyemo. Ciydaii-
HOCTb OKpY>KaeT Halll MUp U Yallle BCEro UIpaeT OTPULIATENbHYIO POJIb B Hamel xu3Hu. OaHaKo
€CTh OOCTOATEIBCTBA, B KOTOPBIX CIy4afHOCTh MOXKET OKa3aThCs MOJIE3HON. B CI0KHBIX BBIUKC-
JICHUSIX, KOTJ]a UCKOMBIM pe3yJIbTaT 3aBUCHUT OT PE3yJIbTaTOB MHOTHX (PaKTOPOB, MOJAENEH U U3-
MEPEHU, MOKHO COKPAaTUTh OOBEM BBIUMCICHHUN 3a CUET CIYYailHBIX 3HAYCHHH 3HAUYaINX
udp.

[Ipu BepoSATHOCTHOM MOJIETUPOBAHUH UCIIOJIB3YIOT Pa3IUYHbIE METO/IbI, KOTOPbIE TT03BO-
JSIOT peulaTh 3a/lau U3 pa3iandHbiX oOnacteld. Hinke mepeunciiensl chepbl IpUMEHEHUs BEpo-
ATHOCTHBIX METOJIOB.
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MeTtoa CTaTUCTHYECKOTO MOJAETHPOBAHUA: PEIICHHE KPAeBBIX 3aJad MaTeMaTHYeCKOU
(bU3UKY, pEIICHNE CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHH, oOpalleHHue MaTpHI] U CBO-
JSIIIMEecs] K HUM CEeTOYHBIE METOJIbI PEeIICHHs cucTeM TudepeHINaTbHbIX YPaBHEHHA, BEIYHUC-
JIeHHE KPAaTHBIX MHTETPaJIOB, pPEUICHHE WHTErpalbHbIX YpaBHEHHM, 3a/1a4 siaepHoi pu3uku, ra-
30BOM TUHAMUKH, PUIBTPAINH, TETFIOTEXHUKH.

MeTo1 UMUTALIMOHHOTO MOJICTMPOBAHUS: MOJEIMPOBAHUE CUCTEM MacCOBOI'0 OOCITYXH-
Banus, 3agaun ACY, ACYII u ACVYTII, 3agaun 3ammtel HHPOPMAIIH, MOJICTUPOBAHUE CIIOXK-
HBIX UTPOBBIX CUTYallUi U AMHAMUYECKUX CUCTEM.

MeToa CTOXAaCTHYECKOH anmpOKCHMALMU: PEKYpPPEHTHBIC AITOPUTMbI PELICHHs 3ahad
CTaTHUCTUYECKOTO OLIEHUBAHUSI.

Mertox ciny4alHOrO IOWMCKA: PELICHUE 3aJa4 ONTUMHU3ALUMHA CUCTEM, 3aBHUCSIUIUX OT
0O0JIBIIOrO YKCIIa MapaMeTPOB, HAXOKICHHE IKCTPEMYMOB (DYHKIIMU OOJIBIIOTO YKCia epeMeH-
HBIX.

Jlpyrue MeTo/bl: BEpOATHOCTHBIE METOIbI Paclio3HaBaHUs 00pa30B, MOJEIHU aJanTallliH,
00y4YeHHs U CaMOOOYUCHHSI.

[Ipy KOMIIBIOTEPHOM MAaTEMaTUYECKOM MOJICTHPOBAHUM CIYYalHBIX MPOIECCOB HENb3s
000HTHCh 0€3 HAOOPOB TaK HA3bIBAEMBIX CIyYaWHBIX YHCEIN, YIOBIETBOPSIONIUX 3aJaHHOMY 3a-
KOHY pacmpenenenus. Ha camoMm fene 3TH 4yuciia reHepupyeT KOMIIBIOTEp MO ONpeAeieHHOMY
QITOPUTMY, T.€. OHU HE SIBJIAIOTCS BIOJHE CIIy4alHBIMHU XOTsI OBl MOTOMY, YTO IPU MOBTOPHOM
3alycKe MPOrpaMMBbI C TEMH K€ MapamMeTpaMu IMOCIeA0BaTeIbHOCTh MOBTOPUTCS; TaKue YHCIa
Ha3bIBAIOT "MCEBIOCTyYalHBIMU'" .

Jlisa He cnumKoM TpeOOBATENBHOTO MOJb30BaTENsl OOBIYHO JOCTATOUYHBI BO3MOXHOCTH
natyrka (reHeparopa) CiydailHbIX YHCeN, BCTPOSHHOTO B OOJBIIMHCTBO SI3BIKOB IMPOTPAMMHUPO-
BaHus. Tak, B s3bike [lackanb ecth (yHKIUSA random, 3HaYE€HUST KOTOPOM - CIIy4aifHbIe YHCTa U3
muana3zona [0, 1]. Ee wncnonb30BaHHI0 OOBIYHO MpPEALIECTBYET MCIONIb30BAaHUE IPOLEAYPbI
randomize, ciayxamiel Ajs HadyalbHOW 'HACTPOMKH'" NaT4yMKa, T.e. TOJYYCHHS MPH KaKIOM M3
oOpaleHui K JaTYUKy Pa3HBIX MOCIEAOBATEIbHOCTEN CirydaiiHbiX uucen. st 3aga4, Pemenue
KOTOPBIX TpeOyeT OYeHb JUIMHHBIX HEKOPPETUPOBAHHBIX MOCIIE0BATEILHOCTEH, BOIIPOC OCIOXK-
HseTCs U TpeOyeT HecTaHaapTHBIX

5) Oco0eHHOCTH HMUTALMOHHOT0 MO/IeJTMPOBAHNS IPOU3BOACTBEHHBIX CHCTEM

Jlnst aHaM3a MPOM3BOACTBEHHBIX CHCTEM, KOTOPBIE OYEHBb CIIOXKHBI, pa3HOIIJIAHOBBI, HE
UMEIOT MCYEPIBIBAIOIIET0 MaTEMAaTUYECKOTI0 OMUCAHM, a TAKKe MPOXOAAT PsIJl ATANOB MPOEK-
TUPOBAHMSI, pealln3alliil U Pa3BUTHS, aJleKBaTHbIE MaTeMaTHYeCKHWE MOJEIH, OyIb TO Joruye-
CKHE WJIN YHCIIOBbIE, TIOCTPOUTH HE MPEACTABISIETCS BO3MOXKHBIM. ECTECTBEHHBIM 371€Ch SBISAET-
Csl HICTIOJTb30BAaHUE METO/I0B IMHUTAI[IOHHOTO MOJICTUPOBAHHS.

Cuctema MOXXeT OBITh OJTHO3HAYHO OMKCaHa HAOOPOM 3HAUYEHUI MPOM3BOJICTBEHHBIX Ia-
paMeTpoB, XapaKTEPHBIX VIS KaXXI0TO KOHKPETHOTO €€ COCTOSIHUS. Eciy 9TH 3HaYeHns BHECTH B
KOMITBIOTEP, TO U3MEHEHHs MX B XOJ/I€ BBIUUCIUTEIHHOIO Mpoliecca MOXKHO UHTEPIPETUPOBATD
KaK IMHTAIHIO TIEPEX0/ia CUCTEMBI M3 OJTHOTO COCTOSIHHS B Apyroe. [Ipu Takux mpeanonoxeHu-
X MMHUTALMIOHHOE MOJEIMPOBAaHHE MOXKHO pacCMaTpUBATh KaK JTUHAMHUYECKOE MpEeACTaBICHUE
CHCTEMBI ITyTEeM TPOJBMKECHHUS €€ OJTHOTO COCTOSHUS K IPYTOMY IO XapaKTepHBIM I HEe Orle-
PAIIOHHBIM MIPaBUIIAM.

[Tpr IMHTAITIOHHOM MOJIEIMPOBAHUH MPOM3BOJICTBEHHBIX CUCTEM M3MEHEHUS WX COCTO-
SHUSL TIPOMCXOJAT B JTUCKPETHBIE MOMEHTHI BpeMeHH. OCHOBHAas KOHIENUUS MMHUTAIOHHOT'O
MOJICIIMPOBAHMS CHCTEMBI U B 3TOM CIIydae COCTOUT B OTOOpaKEHHH M3MEHEHHI €€ COCTOSTHUS C
TE€4EeHUEeM BpeMeHHU. Takum o0pa3oM, 3/1eCh ONPEAEISIONIUM SIBIISETCS BbIIEICHNUE U OJJHO3HAY-
HOE OITMCaHHUE COCTOSTHUN MOAETHPYEMOU CUCTEMEI.

VIMuTanmoHHbIEe MOJETH MO3BOJSIOT 0€3 HCHOJIb30BAHUS KaKUX-THOO aHATUTHYECKHX
WINA IPYTUX (PYHKIMOHAIBHBIX 3aBHCUMOCTEH OTOOpaXKaTh CIOKHBIE OOBEKTHI, COCTOSIIUE U3
Pa3sHOPOIHBIX AIEMEHTOB, MEXAY KOTOPBIMHU CYILIECTBYIOT pa3HooOpa3Hble CBs3U. B 3T Mosienu
MOYKET OBITh BKJIFOUEH TAaK)KE M YEIIOBEK.
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bes MNPUHIOHUITNATIbHBIX yCJIO)KHGHI/Iﬁ B TaKUC MOJACIIN MOTYT OBITH BKJIFOYEHBI KaK ACTCP-
MHUHHMPOBAHHBIE, TaK U CTOXAaCTHUYECKHE NOTOKHM (MaTepHaibHble U MHPOpManuoHHsle). C mo-
MOIIBKO UMUTALMOHHOT'O MOACIIUPOBAHUA MOKHO OT06pa)KaTL B3aMMOCBA3HU MCXKIY paGOHHMH
MECTaMHM, TOTOKAMH MaTEPUAJIOB U U3JIEIHUM, TPAHCIIOPTHBIMU CPEICTBAMU U IIEPCOHAIIOM.

HecMotps Ha Takue 0O4eBUIHBIE PEUMYIIECTBA, IIPEKIE BCErO 3aKJIHOYAIOIIUECS B IIU-
pOTE M YHUBEPCAIBbHOCTH IPUMEHEHUS, IIPU 3TOM METOJAE U3 BHJA YIYCKAETCs CYIECTBOBAHUE
JJOTMYCCKUX CBSI3€I71, YTO MCKJIIOYACT BO3MOKHOCTH IOJIHOM ONTUMHU3AIMHU TTIOJTYUIACMBIX Ha 3TOM
MOJIeNIM peuleHui. ['apaHTHpyeTcsl JUIlb BO3MOKHOCTh OTOOpa JYYIIEro M3 MPOCMOTPEHHBIX
BAPUAHTOB.

[IpakTH4ecku k€ IMUTAMOHHOE MOJEIUPOBAHUE BO MHOTHX PEAJBHBIX CIIy4asX - €JUH-
CTBEHHO BO3MOJKHBIN cr1oco0 uccnepoBanus. Ilocie pa3paboTKu MMUTAIIMOHHON MOJENH C HEl
IIPOBOJSTCS KOMIIBIOTEPHBIE DKCIEPUMEHTHI, KOTOPBIE MO3BOJISIIOT CAEJIATh BBIBOABI O IOBEXE-
HHUN HpOH?;BOI[CTBGHHOﬁ CHUCTCMBI.

[losiBneHue U pa3BUTHE METOJOB KOMIIBIOTEPHOIO MMUTALMOHHOIO MOJEINPOBAHUS CTa-
JIO BO3MOJXHBIM TaKKXC€ W B PCIYJILTATC PA3BUTHA METOJAa CTATUCTHYCCKUX I/ICHBITaHI/If/'I, II03BO-
JIMBILIETO MOJICIIMPOBATh CIIydaiiHble COOBITHS U MPOLECCH, 3aHUMarOIIKe 00JIbIIOE MECTO B pe-
AJIBHBIX ITPOU3BOACTBAX
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2. METOAUYECKHE YKA3AHMUA 110 BBIIIOJIHEHUTO
JIABOPATOPHBIX PABOT

2.1 JlabopaTopHasi padora Ne 1 (2 uaca).

Tema: «IIpeacraBnenne uadopmaruu cpeacrsamu Open Office: Co3zmanue madbaoHOB U
(dhopM TOKYMEHTOBY»

2.1.1 Hean pabdoThl: chopMHUPOBATH YMEHUS U HABBIKK MPECTaBICHU HHPOpMaIuu
cpenctBamu Open Office: coznanue 1mabioHoB U POpM TOKYMEHTOB

2.1.2 3apaum padoThl: U3y4UTH IpeacTaBienue nadopmaruu cpeacrsamu Open Office:
co3zanue madiIoHOB U GOPM JOKYMEHTOB

2.1.3 Ilepeyenb NpuGOPOB, MATEPHAJIOB, HCIIOJIb3yeMbIX B JIa0opaToOpHOii padoTe:

1. TIK.

2. Windows.

3. Open Office.

2.1.4 Onucanue (xox) padoThl: IpUMEP BHITTOJHEHHS 3a1aHus padoThl Ne 1

Co3nanue u popMaTupoBaHHE JOKYMEHTOB

[lepen BBOAOM TeKCTa, HEOOXOAMMO 33JaTh COOTBETCTBYIOIIHME MapaMeTphbl CTPAHUIIBI.
s storo BeiOupaerca nyHKT MeHio ®aiii, Ilapamerpnl cTpanuubl. B oTKpbIBIIEMCS OKHE
3aJ1a10TCsl He0OXOIUMBIE T0JIA, pa3Mep OyMaru, OpUeHTALMS TUCTa (KHIDKHAS WM allbOOMHAs) U
T.IL.

Ecnu HEeoO6XxoauMo peaakTUpOBaTh paHee CO3/IaHHBIN JOKYMEHT, OH 3arpy>KaeTcsl B OKHO
Word Bei6opom mmyHKTa MeHIO @aiij, OTKPHITS.

B Mento Bua BeiOupaercs peskuM IpocMoTpa IOKyMEHTa:

- HopMaJbHbIi peXHM. YCTaHABIMBACTCA II0 YMOJIYaHUIO. B HeM npous3BOAMTCS
HaOOp TEeKCTa, peAakTUpoBaHue, popmaTupoBaHue. BriOupaercs uepe3 meHio Bug, Hopmauib-
HbIH (OOBIYHBII).

- Pe:xuMm npocMoTpa pa3sMeTKu CTpaHULBI. Buj, B KOTOPOM TEKCT BBIBOJIUTCS Ha Iie-
4aTh, peabHOE PACIIOIOKEHUE PUCYHKOB, Ta0JIUI, CHOCOK U T.1. BeiOupaercs uepe3 menio Bug,
Pa3MmeTka cTpaHuIbI.

- Pexum Ctpykrypa. MOXHO mpocMaTpuBaTh, CO3/IaBaTh, U3MEHSTH CTPYKTYPY JOKY-
MEHTa (MepapXHuI0 3arojIOBKOB M COOTBETCTBYIOIIMX MM pazfenoB). [Ipu mepeHoce 3arojoBka,
COOTBETCTBYIOIIMH €My TEKCT aBTOMATUYECKU INepeHocuTcs. BoiOupaercs uyepe3 meHio Bun,
Crpykrypa.

B kax10M U3 pe:KUMOB MOKHO MEHSTH MaciuTad fokymMeHTa (MeHio Bua, Macmrag).

BBox TexcTa HauMHAEeTCA B MECTO MOJIOKEHHS Kypcopa.

Ia610HbI

B WORD cymectByer Hab0op cTaHIapTHHIX OJaHKOB (I1a0JOHOB) AJISL CO3/IaHUS THIIO-
BBIX JIOKYMEHTOB. MOXHO TIOJIb30BaTHCSI TOTOBBIMHU IAOJIOHAMHU, MOKHO CO3/1aBaTh CBOU. [Ipu
UCIOJIb30BaHUU TOTOBBIX 1IA0JIOHOB WJIM MPU CO3JAHUU HOBBIX MyHKT MeHio Paiin, Co3gath
BbIOMpaeTcs nMs mabdiaoHa nin Macrep, a 3aTeM 3aloJIHAETCs] TOTOBbIH OJaHK.

Haubonee yacto ucnonszyembie Mactepa
Macrep pacnucanuit (Agenda Wizard)- pacniucanue BcTped, eperoBopoB.

Macrep nucem (Letter Wizard) - nenoBoe nuceMo, pekiaMHOE H T.1.

Macrep ¢akcos (Fax Wizard).

Macrep pestome (Resume 1...4)- cemeitHoe TOI0KEHHE, BO3PACT, 00pa30BaHUE.
Macrep ciyxeOHbIX 3anmucok (Memo Wizard) - komy, oT koro?

Macrep tabaui (Table Wizard).

Macrep HarpaaHbIX JUCTOB (Award) - AUIIIOMBI, CEPTH(PUKATHI.

Co3nanue HOBOrO 11a0IoHa

e  Menro @aii, Co3aaTh;

e Briopars Ommuro Hlabsow.
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[Tpu coxpanenun mabnona (Paiija, CoxpaHuTh KaK) IaTh eMy UM ¢ pacmupenreM dot.
Penaktupytorcs mabmoHbl Takke Kak OOBIKHOBeHHBIN (ait. [1labGion MoXHO TiepeBecTH B
OOBIKHOBEHHBIN (haiiyr, U3BMEHUTH €To paciupenue Ha doc.

3AJIAHME 1 . IlepBu4Hbie HACTPOHKH TEKCTOBOI0 IpoIeccopa

1. 3Bamyctute TekcTOBBIM mporeccop komanaou Ilyck — Ilporpammber —Microsoft
Word.

2. OrtkpoiiTe 3apaHee MOArOTOBJICHHBIN (aii (J1000ii).

3. OrtkpoiliTe MeHIO HAcTpoiiku MmaHenerd ynpasienus (Buag—Ilanenu ynpasneHus) u
yOenuTech B TOM, UYTO BKJIIOYEHO OTOOpaskeHUe TOJIbKO ABYX maneneil: CrannaptHas u @opma-
TUPOBAHUE.

4. B xayecTBe pexxuma OTOOpa)keHUsl JOKyMeHTa BblOepute Peorcum pasmemxu. Jis
3TOr0 UCHOJB3YHTE COOTBETCTBYIOIIYIO KHOIKY B JIEBOM HUXXHEM YIJy OKHa JOKyMEHTa WU
koMmaHay Bun — PasmeTka cTpaHuUlib.

5. Ecmu mpudr Ha 3KpaHe BHITTSAUT CIUIIKOM MEJIKHM, HACTpOiTe MacmTad oToOpa-
KeHus komanaoi Bupg —Macmtab. MoXXHO Takke HCIOIb30BaTh PACKPBIBAIOIIMICS CIIHCOK
Macmitab Ha maHenu UHCTpYMEHTOB Cmandapmuas. Ecnu xenaemMoro macitaba HET B CIIUCKE
(manpumep, 125 %), BBenuTe HY)KHOE 3HAYCHHE HEMOCPEICTBEHHO B IOJIE CIIUCKA M HAXMUTE
knaBunry ENTER.

6. B xadecTBe enMHUIIBI U3MEPEHUS I HACTPONKHU NapaMeTPOB TOKyMEHTa BBIOCpUTE
musuMeTpsl (CepBuc — [Mapamerpsr —-O0mue —Eannuibe: usmepenus).

7. Hacrpoiite criucok ObICTpOro OTKpbITUS JOKyMeHTOB. [locne 3amycka nporpammsl B
MeHI0 Daill MOXKHO HAMTHU CIIUCOK M3 HECKOJIBKHX JOKYMEHTOB, OTKPBIBABIIUXCS B TEKCTOBOM
nporeccope B MOCIEAHEe BpeMs. ITO yIOOHO U OBICTPOTO OTKPBITHS HYXXHOTO JOKYMEHTA.
KonnuecTBo 10KyMeHTOB, 0TOOpakaeMbIX B 3TOM CIHCKe, 3aaaiite cuetunkom Cepsuc —Ilapa-
MmeTpbl —O0ume —IlomHums cnucox u3 ... Qaiinos.

8. OrtkirounTe 3aMeHy BBIICJICHHOTO (hparMeHTa MpH MpaBKe TEKCTa, COPOCHB (HIIaKOK
CepBuc—Ilapamerpsi—IIpaBka—3amename gvidenennuiil ppacmenm. ITO HECKOIBKO CHUXKAET
MPOU3BOJUTENBHOCTD TPyZAa MPU PEIaKTUPOBAHUM TEKCTA, HO CTpaXyeT HAaUMHAIOUIUX OT HEXe-
naTeNnbHBIX OMUOOK. C HAOOPOM OIbITa MPAKTUYECKON PabOTHI 3TOT (PJIAKOK MOXXHO yCTaHO-
BUTH BHOBb.

9. BxiounTe KOHTEKCTHO-UYBCTBUTEIFHOE TIEPEKIIOUEHUE PACKIAIKN KIABHATYPHI
(Cepuc —Ilapamerpst —IIpaBka —>ABTOMaTHYecKass CMEHa KIABHUATyphl). DTa (PYHKIIHS
yno0Ha MpU peIaKTUPOBaHUM TekcTa. [Ipu momernieHnu Kypcopa B aHTIUHCKHI TEKCT aBTOMa-
TUYECKH BKJIIOYAECTCSA AHIVIOS3bIYHAs PAcKIajKa, a IPHU MOMEIIEHUH €r0 B TEKCT HAa PYCCKOM
A3BIKE — PYCCKOSI3bIYHASI.

10. 3amperute “ObicTpoe” coxpaHeHue ¢aiino, cOpocus ¢axok CepBuc—IlapameTpsl
— Coxpanenue—Paspewums 6vicmpoe coxpanerue. Ilpn “OblcTpoM™ COXpaHEHHH COXpPaHSET-
csl He caM (paiis, a TOJIBKO €ro U3MEHEHHUS 110 CPAaBHEHUIO C IIPEbIIYILEH COXpaHEHHON BEpCUEl.
OTO NEHCTBUTEIBHO COKPAIAET BPEMsI ONIEPALlUN COXPAaHEHUs, HO 3aMEUISIET APYTrue ONepannun
¢ nokymeHTaMHu. [Ipu 3TOM Takke 3aMETHO BO3pacTaroT pa3Mephl HTOTOBOTO (aiina.

11. Hacrpoiite pyHKIMIO asmocoxpanenus ¢ nomompsto cuetunka Cepsuc —Ilapamer-
pbl = CoxpaHeHue—Asmocoxpanenue kaxcovie ... munym. VIMeiite B BUy cienyrooume o0cTo-
ATEIbCTBA:

® IIPU aBTOCOXPAHEHHUH JIaHHBIC 3aMKCHIBAIOTCS B CIICUATIBHBIN (haii, KOTOpPHI B aBa-
PHUIMHBIX CUTyalUsX MOXET ObITh OJHOKPATHO HCIOJB30BaH JUII BOCCTAHOBJICHHUS HECOXpPAaHEH-
HBIX JIAaHHBIX, HO TOJBKO OJTHOKPATHO (!);

¢ (hYHKIMS aBTOCOXPAaHEHHUS HE OTMEHsET HeOOXOJMMOCTH NMEPHOIMUECKH BO BpeMs pa-
OOTHI U TOCIIE €€ 3aBepIIeHUs] COXPaHATh (ailn npsaMbiMu komannamu Coxpanums u Coxpanumeo
KaK.

12. BpeMeHHO OTKIIIOYMTE CpeACTBa MpoBEepKH mnpaBonucanus. Ha Bkimaake CepBuc—
[TapameTrpsi—IIpaBonucanne copockTe DIaxku Asmomamuuecku npogepams opgho-epaguio u
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Aemomamuuecku nposepams epammamuxy. Ha paHHHX 3Tanax paboThl ¢ TOKYMEHTOM HaJI0 CO-
CPEIOTOUYUTHCS HA €T0 COJEP)KaHUU, a CPEJICTBA MPOBEPKHU MPABOMKUCAHUS JACUCTBYIOT OTBJIEKA-
fole. 3aBepiasi padoTy HaJ JOKYMEHTOM, He0OX0IMMO BHOBb MOJKIIOUUTE U HCIIOIH30BATh 3TU
CpeacTBa.

13. BpemeHHO OTKJIIOUHUTE PYHKIHIO asmozamervl npu 68ode copocoM ¢uakka CepBuc
— ABTO3ameHa —>ABTO3aMeHa — 3aMEHATh IPU BBOJIE.

14. BxirouuTe aBTOMaTHYECKYIO 3aMEHY “HIpsIMbIX~ KaBblueK napHbiMu: CepBUC—> AB-
TodopMaT —>3aMEHATH MPHU BBOJE “TIPSAMbIC” KaBBIYKU MAPHBIMUA. B PYCCKOS3BIYHBIX TEKCTaX
npsiIMble KaBBIYKM HE MPUMEHSIOTCS. JlJIi MOArOTOBKU AHIJIOS3BIYHBIX TEKCTOB U JIUCTHHIOB
MPOrpaMM OTKIIFOUUTE ITY (PYHKIIHIO.

15. BpeMeHHO OTKIIIOYHMTE Psii CPEACTB aBTOMATHUECKOro (hOpMaTHPOBAHUS, B YACTHO-
CTH aBTOMaTHUYECKYI0 MapKHpPOBKY U HyMepauuio ciiuckoB. Ha Bknanke CepBuc— ABTO3aMeHa
—ABtodopmar nipu BBojae cOpockTe hiaxkku [Ipumename npu 6600e K MaApKUPOBAHHbIM CHUC-
kam n Ilpumenamo npu 8600e Kk HymeposanHvim chuckam. Ilocie mpruoOpeTeHus: MepBUYHBIX
HaBBIKOB pa0OTHI C TEKCTAMH BHOBB MOAKIIIOYUTE 3TU CPEACTBA.

16. Otxmrounte [Tomonrauka. [TomomHuk- ynoO0HOE UHTEPAKTUBHOE CPENICTBO AJIS I1O-
Jy4eHHUs] KOHKPETHOM CIIpaBKH, HO CIPaBOYHAsl CHCTEMa MporpamMmbl o0nanaer 0osiee BHICOKON
METOAMYECKON EHHOCTRI0. B TekcToBOM mporeccope Microsoft Word 2000 ITomoniauk “niepe-
XBaTBhIBACT BCE 3aIPOCHI K CIIPABOYHON CHCTEME, IIOATOMY JJIsI TIOJTHOIIEHHOW PabOoTHI CO Crpa-
BOYHOM CHCTEMOI1 €ro HaJ0 MPUHYAUTEIHHO OTKIIOUYHTD.

17. BozoBure [Tomomauka: CrpaBka — Crpaska o Microsoft Word.

18. B okne [ToMomHuKa meaKHUTE Ha KHOMKE [lapaMeTpsl — OTKPOETCS TMATIOTOBOE OK-
HO IToMOIIIHUK.

19. Ha Bkiagke [Tapamerpsl copocbTe hnaxkok HMcnoavzosams IlomowHuka.

20. 3akpoiite quanoroBoe okHo [lomomHuk memykom Ha kHotike OK.

21. TlpoBepbTe, Kak paboTaeT BXOJ B crpaBo4Hyto cucremy: CrnpaBka—Crpaska 1o Mi-
crosoft Word. Bmecto IToMoIHHKA TOKHO OTKPBIBATHCSA OKHO CIIPABOYHON CHCTEMBI.

22. OTKJIIOYHATE aBTOMATHYCCKYIO PAaCCTAaHOBKY TEPEHOCOB. B abCONMIOTHOM OOJBIIHH-
CTBE CITy4aeB Ha PaHHUX JTarax paboThl C TOKYMEeHTaMu oHa He HyxkHa. J[ist Web- mokymeHTOB,
JUISL TOKYMEHTOB, paclpoCTpaHsIeMbIX B popMaTe TEKCTOBOTO Mpoleccopa, U Ui JOKYMEHTOB,
nepesaBaeMbIX Ha MOCIEIYIONIYI0 00paboTKy, pacCTaHOBKA MEPEHOCOB HE TOJNBKO OECroie3Ha,
HO U BpeaHa. J{1s JOKYMEHTOB, KOTOpbIE OKOHYATEIbHO (POPMATHUPYIOTCS M paclieyaThIBalOTCS B
OJIHOM paboueil rpymme, pacCTaHOBKa NEPEHOCOB MOXKET OBITh MOJE3HOM, HO M B 3TOM cilydae ee
MPUMEHSIOT TOJILKO Ha 3aKJIFOYUTENIBHBIX dTanax (opMaTUPOBAHMS U MPU STOM OUYEHb TIIATEIb-
HO MPOBEPSIIOT COOTBETCTBUE NIEPEHOCOB, PACCTABIEHHBIX aBTOMAaTUYECKHA, HOPMaM M IpaBujaM
PYCCKOTO sI3bIKA.

23. PaccraHOBKY MepeHOCOB OTKIIOYAOT cOpocom (naxkka Cepsuc —A3bik — Paccra-
HOBKa MIEPEHOCOB —> Agmomamuieckas paccmano8Ka nepeHocos.

24. BxuroumTe 3ampoc Ha TOATBEPKIeHHE N3MeHeHHs m1adiiona “O0branbii”: CepBuc —
[TapameTrst —>Coxpannue — 3anpoc Ha usmenenue waobaona “odoviunvi”. 11ladnon “OO0bIYHBIN"
SIBIISIETCS] TIEPBOOCHOBOM JIJIsl BCEX OCTANBHBIX MIA0JIOHOB (OHM CO3/1al0TCS Ha ero 0asze M Hacle-
IYIOT ero cBoicTBa). [Ipu oObraHON paboTe ¢ mporpaMmoil HEOOXOIUMOCTh €ro U3MEHEHHUS He
BO3HHUKAET (€CJIH HAJ0 YTO-TO U3MEHHUTH B 3TOM IIa0JIOHE, TOCTATOUYHO CO3JaTh €ro KOMUIO MO
JIpYr'MM MMEHEM U paboTaTh ¢ Heil). BkiroueHneM nqaHHOTO (uiakka MpeaynpexaaroTcs ciydaii-
HBbIC BHECEHHSI N3MEHEHUH B IMAOJIOH CO CTOPOHBI MOIH30BATENs, & TAK)KE MOMBITKH MaKPOBUPY-
COB COXpPaHUTh CBOW KOJ B JaHHOM IIa0OjoHe (s JajbHEHIIero pa3MHOKEHUS B JIOKYMEHTax,
CO3/1aBacMbIX Ha €r0 OCHOBE).
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2.2 JlabopaTopHasi padota Ne 2 (2 uaca).

Tema: «IIpoexktupoBanue Web-crpanui

2.2.1 Heab pa6oThi: chopMUpOBaTh yMEHHS U HaBBIKK NIpoekTHpoBanus Web-ctpanuil,
KOJIJIEKTUBHOM paboThI HaJl TOKYMEHTOM B IPYIMIIOBBIX POEKTaX

2.2.2 3agaum pa6oThl: OCBOMTH poekTupoBanue Web-crpanun, xoiuiekTuBHYIO pado-
Ty HaJl JOKYMEHTOM B I'PYIIIOBBIX IIPOEKTaX

2.2.3 llepeyeHb NpuOOPOB, MaTEPUATOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:

1. IIK.

2. Windows.

3. Open Office.

2.2.4 Onucanue (X01) padoThI: IpUMEP BHIOIHEHUS 3a1aHUs paboThl Ne 2.

I'ao6anbHas ceth Internet u cozmanue Web-gokymenTos

OcHOBHBIE TeOpeTHYECKHE CBeIeHMS.

I'nmoGanbHas komnbroTepHast ceTh Internet o0beMHAST AECATKU ThICAY CEPBEPOB, MIPEO-
CTaBIISIOUIMX TOJIB30BATEIISIM CIIEAYIOIINE PECYPCHI:

- E—MAIL - snexkTpoHHYyIO 1OYTY;

- FTP - ¢aitnossie apxuBbl;

- TELNET - TepMuHanbHblil JOCTYI K yAaJICHHOMY CEPBEPY;

- WWW - runeprekcroBas uHpopManus;

- NEWS - renekondepeHmu;

- TALK, IRC (Internet Relay Chat) - o0ieHue B peaabHOM BPEMEHH;

- MUD (MultuUser Dungeons) — MHOTOII0J1b30BaTEIbCKHE UTPHI.

CeroaHs KITIOYEBOM Ciy:k00# Internet siBiisseTcst Mmynbrumenuiinas ciayxo6a World Wide
Web (WWW wnu nipocto Web), o0beanHsomas runepTeKCToBbIe TOKYMEHTHI, TOATOTOBIICH-
uble Ha s3pike HTML (Hyper Text Markup Language). HTML — noxkyMeHTBI BBITIISLISAT HAOO-
OMe KHIKHBIX CTPAaHUL] I KYPHAJIbHBIX I10JIOC U MOTYT COJEpPXKAaTh TEKCTOBYIO, rpa)uuyecKylo,
ayauo- u Buaeo uHpopmarmio. JJoctyn k Web — cTtpaHuiiaM OCHOBaH Ha MPOTOKOJIC Mepeaadn
runeprexcra (HyperText Transfer Protocol, HTTP). HTTP — crpanuis! pasmeniarorcst ua HT TP
— cepBepax, KOTopbie Takxke Ha3biBatoTcs Web — cepBepamu. MexaHu3m runepceBsizeit mo3BoJsieT
NEePeXOoAUTh OT OJTHOW CTpaHMIIBI K APYroi B mouckax uHpopmanuu. [Ipu 3ToM cTpaHuIbl MOTYT
OBITH PacroJOXKEeHbl KaKk Ha OJHOM CepBepe, TaK U HecKoibKuX. Kparkuil cnmcok Haubosee
Ba)XHBIX TEPMHUHOB, 3HAHHE KOTOPBIX HEOOXOJUMO /171 paboThl B Internet.

WWW - cucrema B3aMOCBSI3aHHBIX JIOKYMEHTOB, IOMELIEHHBIX B Internet. tu noky-
MEHTbI Ha3bIBAIOTCSI CTPAHUIIAMH.

CpeactBo npocmorpa WWW — nr060e nipuiioxkeHHE, MPU MOMOITH KOTOPOTO MOKHO
npocMmarpuBath ctpanuibsl Web (Internet Explorer, Netscape Navigator).

HavanbHnas crpanuua. DTo camas rmepBasi CTpaHHIIA, KOTOPAst TOSBISIETCS TIPH 3aITyCKe
IIpOTpaMMBI 3arpoca.

URL (Universal Resource Locator). YHuBepcalbHBIH JIOKATOP PECYpPCOB — 3TO ajpec,
KoTopblii B Internet onpenenser crpanuity Web mnum kakoii-to apyroii pecype. Hanpumep, URL
st Web-cepBepa kommanuu Microsoft BeIrIsauT Tak:

http://www.microsoft.com.

Casi3b — 3T0 J1000# BBIZETICHHBIN (pparMeHT ctpanuisl Web, npu moMoru KoToporo
MOYKHO TeperTH K Jpyroil crpanure. s 3TOro mo cBA3M HYXHO LIEIKHYTHh MbIIbI0. CBs3b
MOYKHO OTJIMYHTH 0 BUAY YKa3aTellsh MBIIIN, OH IMPUHUMAET (popMy «pYyKH», €CIIU €ro rmome-
CTHUTb HaJl BBIJCJICHHBIM (PparMEeHTOM.

HTMP — s13bIk pa3MeTKH rUIepTeKCTa — ClIeHUaIbHbBIN S3bIK OMUCAaHUS JOKYMEHTOB, IIPH
TIOMOIIHM KOTOPOT'O CO3/1al0TCs Bee JOKyMeHTHI Web.

HTTP — npoTtokon nmepenauu JaHHBIX, IPU MTOMOLIM KoToporo 1o Internet nepeceinatot-
cst nokymeHTsl HTML.

FTP — npoTtoxon nepenaun ¢haiiaoB, peraiaMeHTHPYIOIINHI TPOIIeCC MepechuIKu (HaiioB ¢
OJTHOTO KOMITbIOTEpa Ha Jipyroii ¢ cetu Internet.
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2.1. MS Internet Explorer — cpeacTBo mpocMoTpa runepTexkcra.

[Iporpamma MSIE cnyxut mis mpocMoTpa THIEPTEKCTOBBIX JTOKYMEHTOB (opmaTa
HTML. s 3amycka nmporpaMMbl 1OCTaTOYHO LIEJIKHYTH J[Ba pas3a o 3Hauky Internet, pacro-
JoxxeHHOMY Ha Pabodem crone. A TakyKe MOKHO 3allyCTUTh U3 [ 71aBHOrO MEHI0, BbIOpaB KOMaH-
ny Ipoepammol — Ipunoscenus —Internet — Internet Explorer.

B okne nporpammer MSIE Beifienen psig obmacTei:

- IaHeJIb UHCTPYMEHTOB — 00eCreurnBaeT OBICTPBINA JOCTYN K HAauOOJIee YaCTO UCIIOJIb-
3yeMbIM KOMaH1aM. Bce koMaH/pl MaHeTu UHCTPYMEHTOB TaKe MOTYT OBITh BbI3BAHBI U Yepe3
MEHIO.

- B manenu aapeca — uzobpaxaercs aapec Internet mis aktuBHoi crpanuisl Web. Dra
MAHEJb UCTIONB3YETCs U JUIS TIepeMEeNIeHHH 1o ceTu. [IJish 3TOro Hy)KHO B MAHENH aJIpeca BBECTH
aZipec HYKHOW CTPaHHULIBI.

- 3HaYOK C M300paKCHUEM 3€MHOTO IIapa CIIYXUT UHAUKATOPOM 3aHATOCTH MPOTPaM-
Mbl MSIE — 3emHoii mapuk Bpamaercs, korna MSIE oxuaaer mocTymiieHus JaHHBIX C yAaJleH-
HOT'O KOMITBIOTEpA.

- B cTpoke cocrosHus nzobpakaercs uHbpopmaius o coctossaun MSIE B nannbiii Mo-
MeHT. [t momyderusi moapoOHOH WHGOPMAIMU HYXXKHO PaCIOIOKHUTh YKa3aTellb MBI HaJl
3HAYKOM B MPaBOI YaCTH CTPOKU COCTOSIHHSI.

- B obnactu mokymenTa u3obpaxaercs crpanuiia Web, npocmarpuBaemast B 1aHHbBIN
MOMEHT. BoifieneHHbie parMeHTsl CTPAHULIBI — 3TO CBsA3H. [1leuoK MBIIIBIO IO CBS3U 3arpyxa-
€T Ty CTPaHUILy, Ha KOTOPYIO 3Ta CBSI3b YKA3bIBACT.

ITporpamma MSIE moszBonser nepememarsbest mo cucremMe Web HECKOIBKUMH CriocoOa-

MH:
- TEepEWTH K ONMPEIe/ICHHOW CTPaHUIIE, IEIKHYB 0 CBSI3H;
- MepeilTH K ompejIesCHHOM cTpanulie, ykasas aapec Internet (URL);
- BEpHYThCS K paHee MPOCMOTPCHHBIM CTPAaHHUIIAM IPU MOMOIIK KOMaHI Bneped n
Hasao;

- I[IpY NOMOILM KOMaHJ MeHI0 Daiir,

- BEpHYTHCS K U3IIO0JIEHHBIM CTPAHUIIAM, COXPAaHUB YKa3aTeNX Ha STH CTPAHUIIBL.

MSIE noszBomnsier pacrnedarats Jro0yro ctpanuily Web komannoit Ilewams w3 MeHIO
@aiin. ITpu 3TOM Ha HKpaHe MOSABISAETCS 0011ee 1UaIoroBoe okHO [levamey.

MSIE no3Boaser 3anucath 100yt crpanuiy Web Ha quck B Buje daiina. Ilpu nomomu
koMauabl Coxpanums Kaxk U3 MEHIO Daiil MOKHO COXPAaHUTh cTpaHUlly Web B OHOM U3 ABYX
dbopmatoB — TekcToBoM i HTML.

MSIE no3BosnsieT nepekaurBath (ailiibl ¢ HeKOTOpbIX cepBepoB WeD, mo3BOJISIONIMX ITO
caenatb. O6b1uHO MSIE oToOpaxkaer Takue aiinbl B Bujae B Buje cBsaseil. [locie menuka Ha co-
OTBETCTBYIOUIEH CBsA3M MosiBIsieTcss OKHO Coxpanenue 0OKymenma, TAE HYKHO yKa3aTb MECTO
3anucu Qaiina. [lepexaunBanue Qaiia MOXXHO MpepBaTh LIETYKOM Ha KHOIIKe OcmaHos.

MSIE crniocobna paboTats ¢ sipiabikamu ctpanuil Web. DTu spiablku MOTYT yKa3bIBaTh Ha
UHpOpMaLNIO, KOTopast HaXoIuTcs B 1I000M Mecte ceTH. Co3/1aB SpIIbIK €ro0 MOKHO MTOMECTUTh
Ha Pabouwmii cTON, OTHPAaBUTH IPY3bSIM B COOOIIEHUH AJIEKTPOHHON IMOYTHI WIIM BHEIPHUTH B J10-
KyMEHT Kakoro-nubo npuioxeHus. s coznanus sipibika Tekymei crpanums Web HyxHO BBI-
3BaTh kKoMaHay Cozdams Apavik u3 MeHio @atin. [locne co3nanus sSpiibIka €ro MOXHO MepeMe-
CTHUTb, CKOTIMPOBATh HJIM MEpEMMEHOBATh. J[BOHHOM IIETUOK MO SPIBIKY BBI30BET MEPEXo K TOH
CTpaHHIIe, Ha KOTOPYIO OH YKa3bIBaeT.

MSIE mno3BonsieT meperackuBaTh rpaduyeckue u3o0pakeHUst U (parMeHThl TEKCTa U3
001acTH TOKYMEHTA U TIOMEaTh UX Ha Pabouuii cmon Wil B JOKYMEHTHI JPYTUX MPHIOKCHHN:

- VYb6enutech, uto MSIE He pazBepHyTO BO BECh 9KpaH, M YTO Ha KpaHe BHUIHA YacCTh
Pabouezo cmona.

- Pacnonoxwure ykaszarenb MbIIIY HAJl pPUCYHKOM U HO)KMUTE JIEBYIO KHOTIKY MBIIIIH.

- Ilepemecture ykazarenp MBIIIM HAa TIOBEPXHOCTh Paboueco cmona. Ilpu 3TOM BHI
yKa3zaTens 10JIKEeH U3MEHUThCA.
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- Ornycture kHONKY MbImH. Ha Pabouem cmone nOMKeH MOSABUTHCS 3HAYOK, COOT-
BETCTBYIOIINUNA CKOMTUPOBAHHOMY U300paKEeHHUIO.

MSIE moxer npeBpatuth pucyHok crpanuibl Web B 06ou Windows. Hy»HO mienkHyTb
MpaBoi KHOMKON MBIIIM HAa 3TOM pUCYHKe. [losIBUTCS MeHIO 00beKTa, U3 KOTOPOro HY>KHO BBI-
Opath koMaHay Ycemanosums o6ou Windows.

Mmorue ctpanuusl Internet comepxatr orpomMHbie 00bEMbI TEKCTa, KOTOPBIA MPOCTO He-
BO3MOXKHO MpounTath meaukoM. [Ipu nomomu komanasl Hatimu MeHwo IIpaska MOXHO HaWTH
HYXKHYIO (pa3y Wik pparMeHT TeKCTa B Mpe/esiax CTPAHHUIIbL.

Hexkoropeie cocraBHbie yacTu Internet crpositest mo unoit, uem Web texnonorun: FTP u
GOPHER. MSIE o6ecnieunBaeT a1t pabOThl ¢ 3TUMH CUCTEMaMH TOYHO TAaKOW ke MHTepdeiic
Kak u npu padore ¢ Web- cepsepamu. s nmoakmtouenus k FTP — cepBepy ero ampec BBOAUTCS
TOYHO TaKKe Kak W aapeca ctpanui; Web — T.e. B maHeau agpeca WK C MOMOIIBI0 KOMaHIbI
Omxkpvims B MeH10 QDaiin. Hanpumep, ftp://ftp.microsoft.com.

Ecnu nns noaxmiouenus k FTP-cepBepy Hy)XHO yKa3aTh IOJBb30BaTEIbCKUE UMS U Ta-
pOJIb, TO UCTIOJB3YETCs ciaenyromuii popmar 3amnpoca: ftp://ums:napons@ftp.microsoft.com.

2.2. Co3panue Web-crpanunusbl.

Bce crpanuier B Web co3mansr ¢ momorpio si3bika HTML. HMTL — mokymeHTsI tipe-
ctaBisitoT coboit ASCII — aiinel, focTymHbBIE Ui TPOCMOTPA U PEIaKTUPOBAHUS B JTFOOOM pe-
JaKTope TeKCTOB. B ornuune oT oObiuHOrO TeKcTOoBOro (Qaitna, B HTML-nokymenTax npucyt-
CTBYIOT CIlellMaibHbIe KOMAaH/Ibl — TeTH, KOTOPbIE YKA3bIBAIOT MpaBuia (JOPMATUPOBAHUS JOKY-
MEHTa. DTH KOMaH/bl HAYMHAIOTCS C IMEHHU Tera B YIJIOBBIX CKOOKaxX, a 3aKaHUYMBAIOTCSI IMEHEM
Tera ¢ KOCOW 4epToil Tak)Ke B YIIIOBBIX CKOOKaX.

Hekotopsle 0CHOBHBIE TeTH:

<HTML/ - Hayasmo 1O0KyMeHTa,

</HTML/ - koHen mA0KyMeHTa,

<TITLE/ - TUTY/IbHBII 3ar0J0BOK CTPAHMIIBI,

<BODY!/ - yactb 10KyMeHTa, OTOOpa)kaeMast Ha dKpaHe,

<H1/,<H2/,<H3/,<H4/ - pa3zmep mpudra,

<P/ - a063ar,

<BR/ - Hauano cTpokH,

<HR/ - ropu3oHTaNbHAS pa3AeIUTEIIbHAS JTUHUSL.

IIpumep npocreiimero HTML — nokymenra:

<HTML/

<HEAD/

<TITLE/ IIpocroit HTML- nokyment </TITLE/

</HEAD/

<BODY/

<H1/ HTML - 3to coBcem mpocto </H1/

Jlo6po noxanosate B WWW <BR/ u Mup HTML — nokymenTos

</BODY/

</HTML/

CHMBOJIBI BEPXHETO U HIDKHETO PETUCTPOB B TETax HE Pa3IHyaloTCs.

OcHoBHas momls sa36ika HTML 3akirouaercst B BO3MOKHOCTH CBSI3M OTHEIBHBIX 4aCTEH
TEKCTa U WUTIOCTPAINH ¢ IPYTUMH TOKyMeHTaMH. [ MIEpTEeKCTOBBIE CCHUIKH BBIICISIOTCS B TEK-
CTE JIOKYMCHTA CITCIUATBHBIM I[BETOM W, aKTHBH3MPOBAHHBIC MBIIIBIO, JAIOT BO3MOKHOCTH TIe-
peMemaThCs o JOKYMEHTaM, WU TI0 9acTSIM OJHOTO JTOKYMEHTA.

Jlnst ykazanust Ha cchlIky B sizbike HTML mcmonwssyercs ter <A/. UToOBI BKIIOYUTH
CCBUIKY B JIOKyMEHT, HEOOXOAUMO:

- TIOMECTHUTH B TEKCT TeT <A/ 1mocje KOTOPOTo CIeIyeT Mpooer;

- yKazaTh uMs (aiina, copepkKaiiero JOKYMEHT, Ha KOTOPBIM MPOUCXOJUT CChUIKA B
dopme: HREF=ums ¢aiina n 3aKpbIBaroIyr0 CKOOKY /.

- yKa3aTh Ha 3aBepiicHue Tera </A/
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ftp://имя:пароль@ftp.microsoft.com/

[IpuMep npoCTOi CCBIIKHU:

<A HREF="CHAPTER2.HTM”/T'naBa 2</A/

JUist BKIIFOUEHUS B COCTaB JOKYMEHTA rpauyecKix N300paKeHU N UCTIONIb3YeTC s TeT

<IMG SRC="ums ¢aiina”/

Hnst coznanus HTML — nokymentoB B cocraB MSIE BXoauT crienuaibHBIA pegakTop
Microsoft Front Page Express. Kpome storo, Web — crpaHHIBI MOXHO CO31aTh C ITOMOIIBIO
npunoxxenuii Office 97.

Hanpumep, Tekcrossiii pegaktop Word 97 npegocrasiseT aBa criocoda co3manus Web —
CTpaHUIL: C MOMOINBIO mabioHa, b0 npeodpasoBanue B Web — crpaHuily CyIIECTBYIOIIETO
Web — nokymenra. Crioco6, kotopsiM kKakaoe mpuiaoxenue Office 97 obpabareiact HTML,
3aKJIF0YAETCSl B UCTOJIB30BAHUU CIIEIIHATIBHOTO MOAYIISA, KOTOPBIM NEpeKOAUpYeT CTaHIapT J1aH-
Horo npuinoxenus B dpopmar HTML. Heo6xonumo yoenuThest, 9TO 3TH MOIYJIH YCTAaHOBJICHBI: B
mento CEPBHC nyxHo BbIOpaTh MyHKT [llabnonsl u Hadcmpotiku. B cniucke HaJCTPOEK HYKHO
npoBeputh Hammuue emenToB HTML.DOT u HTML.WLL.

1. Haxoxsce B Word, B meHto @aiin BeiOpaTh myHKT Co30ameb.

2. B nosBuBIIEeMcs OKHe BbIOpaTh BKIaAKy WeD — cTpaHHMIIb! U cliesiaTh JBOWHOMN IIIe-
yok 1o mabnony MACTEP WEB — cmpanuy. IlosButcs 1uanoroBoe OKHO 3TOro Macrepa.

3. BwiOpats nmyHKT /Ipocmas v WENKHYTh Ha KHONIKE /[anee. I10ABUTCS CIUCOK CTUIICH,
U3 KOTOPBIX BbIOpaTh Dnecanmuulil cmuib U HaXaTb KHOIIKY [ 0moso.

4. TlosBUTCSI OKHO JIOKYMEHTA C OTKPBITBHIM IIa0JIOHOM.

3. llopsinok BbINOJIHEHHs PadOTHI.

3ananme 1. Co3nanmne npocreiimeis Web-cTtpanunbi

1. 3amycTUTe TEKCTOBBIN peakTop broknom.

2. Beaute cneayromuii JOKYMEHT:

<HTML/

<HEAD/

<TITLE/3azcono60k dokymenma</TITLE/

</HEAD/

<BODY/

Cooeporcanue

00KyMeHma

</BODY/

</HTML/

3. CoxpaHuTe 3TOT TOKYMEHT 1oj uMeneM first.ntm.

[lepen coxpanenuem ybenutech, uTo cOpolieH Quaxok He nokasvieamsv pacuiupenus
02151 3apeaucmpuposaniblx munog gainos (Ilyck / Hacmpoiika / Ceoticmea nanku / Bud). B npo-
TUBHOM CJIy4ae pelaKkTop broxkHom MOXXET aBTOMaTHYECKH JOOABUTH B KOHEIl MMEHHU pacIInpe-
Hue . TXT.

4. 3anyctute nmporpammy Internet Explorer (ITyck / ITporpammet / Internet Explorer),

5. Haiite komanny @aiin / Omkpuims. llenkaute Ha KHONKe O630p U OTKpoiiTe (aiin
first.htm.

6. IlocmoTpuTe, Kak OTOOpakaeTcst ATOT (ailyl — MPOCTEHIINN KOPPEKTHBIA JTOKYMEHT
HTML. I'ne orobpaxaercst conepxkumoe snementa [ITLE? I'me otoOpaxaercs comep:kumoe
anementa BODY?

7. Kak orobpaxatorcst cioBa «CojepkaHue» W «I0KyMEHTa», BBEJICHHBIC B JIBYX OT-
nenbHbIX cTpoukax? [Touemy? IIpoBepbTe, YTO MPOUCXOAUT MPU YMEHBIIEHUH ITMPUHBI OKHA.

3ananue 2. U3yyenne npueMoB popMaTHpPOBaHus ad3aues

1. Otkpotite nokymenr first.ntm B nporpamme biokHOT.

2. YaamuTe Bech TEKCT, Haxoasmuiics Mexay Teramun <BODY/ u </BODY/. Tekcr, ko-
TOpBIN OyAET BBOAUTHCS B MOCIEAYIOUINX MYHKTAX 3TOTO YINpPaKHEHUs, HEOOX0JMMO TTOMECTUTh
nocie tera <BODY/, a ero KOHKpETHOE COJIepIKaHHE MOKET OBITh JIFOOBIM.

3. BBeauTe 3aroyioBOK MEpBOro YpOBHS, 3aKJIIOUUB ero Mex 1y Teramu <H1/ u </H1/.
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4. BBenuTe 3aroJIOBOK BTOPOTO YPOBHS, 3aKJIIOYUB €ro Mexy Teramu <H2/ u </H2/.

5. BBenute oTaenpHBIN ab3all TekcTa, HadaB ero ¢ tera <P/. [IpoGenbl 1 cUMBOJIBI Tiepe-
BOJIa CTPOKH MO’KHO MCTIOJIh30BaTh BHYTPH a03alla IPOU3BOJIBHO.

6. Beeaute Ter ropu3oHTanbHo auHelikn <HR/.

7. Beenure ele oauH ab3all TEKCTA, HadaB €ro ¢ Tera <P/.

8. CoxpaHuTe 3TOT JJOKYMEHT 1101 uMeHeM paragraph.htm.

9. 3anycrute obo3peBareins Internet Explorer (I7yck | Ilpoepammer | Internet Explorer).

10. Haiite xomauny Datin / Omkpeims. llenkaure Ha kHOKe O630p W OTKpONTE (haii
paragraph, htm.

11. ITocmoTpuTe, Kak oToOpaxaeTcst 3TOT (aii. YCTaHOBUTE COOTBETCTBUE MEXIY dJie-
meHTamu koga HTML u ¢pparmentamu JOKyMeHTa, OTOOpaxaeMbIMU Ha SKpaHe.

3ananue 3. Co31aHne runepcchblIOK

1.Otkpoiite nokymenrt first.htm B nporpamme broxunom.

2. Ynanute Bech TEKCT, Haxosamuiics mexay Teramu <BODY/ u </BODY/. Tekcr, Ko-
TOPHIH Oy/IeT BBOJUTHCS B MOCIEAYIONUX MMYHKTAX 3TOTO YIIPAXKHEHHSI, HEOOXOAUMO TTIOMECTUTh
nociie tera <BODY/.

3. Benute ¢pasy: Tekcr A0 CCHUIKH.

. Beenqure ter: <A HREF="first.ntm"/.

. BBegure ¢pazy: Ccpuika.

. BBeguTe 3akpriBaromuii ter </A/.

. Beemute ¢pasy: TekcT mocie cChUIKH.

. Coxpanure 1okymMeHT o uMeHem link.htm.

. Bamyctute obo3pesarens Internet Explorer (/1yck I Ilpoepammet | Internet Explorer).

10. [aiite xomanny @aiin / Omkpsime. lllenkuute Ha kHONIKE O630p U OTKpOUTE (aiin
link.htm.

11. Y6emurech B TOM, 4TO TEKCT MEXIy Teramu <A/ u </A/ BblmeneH Kak cchlika (IBe-
TOM U [TOJAYEPKUBAHUEM).

12. [IlenKHUTE HA CCHUIKE U YOEIUTECH, YTO MPH ITOM 3arpyKaercsi TOKYMEHT, Ha KOTO-
PBIf YKa3bIBa€T CCHUIKA.

13. lllenkHuTe Ha KHOTIKe Ha3a0 Ha MaHETN WHCTPYMEHTOB, YTOOBI BEPHYTHCS K MPE/IbI-
nymei ctpanuue. Y0enIuTech, 4YTO CChIJIKA TENEPh CUUTAETCS «IIPOCMOTPEHHON» U 0TOOpakaeT-
CSl APYTUM IIBETOM.

O 03N DN K

3aganue 9. Coznanue Web-1oxkymeHnTa ¢ nomouibio peaaxkropa Frontpage Express

1. 3amyctute nporpammy Frontpage Express (I1yck / Ipoepammor / Cmanoapmuvie /
Cpeocmea Hnmepnema / Frontpage Express).

2. Beenure B nporpamme Frontpage EXpress npon3BoibHbBIN TEKCT TOKYMEHTA.

3. C moMoIpl0 HaHea HMHCTPYMEHTOB (OpMaTUpOBaHHs OT(HOpMATHPYHTE TEKCT IO
COOCTBEHHOMY YCMOTPEHHUIO.

4. JIna co3naHus TaOIMIbI IIEIKHUTE HA KHONKe Bcmaseums mabauyy Ha CTaHIAPTHOU
MaHeJ HHCTPYMEHTOB.

5. Jlns noGaBieHus WLTIOCTPALM MCHONB3YyWTE KHONKY Bcmasums uzobpadjicenue Ha
CTaHIAPTHOW MaHen HHCTPYMEHTOB. Miumtoctpanuu Bo3bMute u3 manku C:/\Windows.

6. Jlaiitre xomauny @aiin / Coxpanums, MENKHUTE HA KHOTIKE Kax ¢patin v 3anaiiTe ums
daitna wysiwyg.htm. TloarBepanuTte coxpaHeHHe WU300paKeHHA, TPEOYIOMIMX MpeoOpa3oBaHuUs
dopmara.

7. 3anyctute obo3pesarens Internet Explorer (/1yck | Ilpoepammer | Internet Explorer).

8. Haiite komanny @aiin / Omkpuims. llenkaute Ha KHOTIKE O630p U OTKpoiiTe (aiin
wysiwyg.htm.

9. Ybenurech, 4TO CO3AaHHBINA JOKYMEHT PaBUIbHO 0TOOpaxaercss o0o3peBatenemM. O0-
paTtuTe BHUMaHWE Ha HAJIMYUE OTJIMYHMH BHIa JOKYMEHTA TPU OTOOpaKeHUH B 0003peBarTese U B
nporpamme Frontpage Express.
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10. 3MeHuTe mupHHYy OKHA 0003peBaTeNs U MOCMOTPUTE, KaK MPU 3TOM MEHSETCS] BUJ
JIOKYMEHTA.

11. Bepuurecs B mporpammy Frontpage Express u gaiite komanny Buo / HTML

12. V3yunte aBTOMaTH4EeCKH creHepupoBaHHbld koa HTML, onpenenute, kak ¢ momo-
mpio TeroB HTML peanu3oBanb!l HCIIOB30BaHHBIE KOMaH bl ()OPMATUPOBAHUSI.

4. KoHTpoOJIbHBbIE BONIPOCHI.

1. Kakue pecypcsl noctynssl B Internet?

2. Kak naiitu Hy)xnyto nadopmanuio B Internet?

3. Kak ckonmpoBats ¢aiin mo ftp?

4. Kakue BO3MOKHOCTH MpeaocTaBiser nporpamma Internet Explorer?

2.3 JIaboparopHasi padora Ne 3 (2 yaca).

Tema: «O0paboTKa W aHAIM3 KCIEPUMCHTAIBHBIX JNaHHBIX cpeictBamu Open Office,
Statistica. MathCAD. Craructudeckass o0paboTka maHHBIX. KoppensimoHHO-perpecCHOHHbBIN
aHanu3. PakTOpHbINA aHanu3. PelleHne onTUMU3alMOHHBIX 3a1a4. Busyanusanus pe3ysbTaToB»

2.3.1 Hean padoTbi: chopMUPOBATH YMEHUS U HABBIKU PELICHUS ONTUMU3ALMOHHBIX
3a[1a4 ¢ KOMITBIOTEPHBIMU TEXHOJIOTHSIMH.

2.3.2 3apayu padoThI: OCBOUTH KOMIBIOTEPHBIE TEXHOJIOIMH PELICHNS ONTUMU3AIMOH-
HBIX 3a]1a4.

2.3.3 Ilepeyenb npudOpPOB, MATEPHAJIOB, HCIIOJIb3yEeMbIX B JIA0OPAaTOPHOIi padoTe:

1. TIK.

2. Windows.

3. Open Office.

2.3.4 Onucanue (xoa) padoThbl: MpUMeEp BHIMOIHEHUS 3a1aHus paboThl Ne 3.

3aoaua. C\ x. npeonpusmue npouzsooum u npooaém npooykyuro 08yx euos. «1 Ilpo-
oykm» u «2 Ilpooykmpy. [na npouzeoocmea npoOoyKyuu ucnois3ylomcs pecypevl 08X Kame2o-
puii: A u B. Pacxoowvl pecypcos A u B na npouzeo0cmeo eouHuybl NpOOYKYUU Kaxrcooz2o euod,
3anacul pecypcos u yenvl npooyKyuu npugedervl 8 maodauye 1.

Tabnuya 1
Pecypcut Pacxo0 pecypcos na eo. npooykyuu 3anacwt pe-
cypcos

1 Ilpooykm 2 Ilpooyxkm
A 1 2 3
B 3 1 3
Konuuecmeo X, X,

NPOOYKYUU

L]enwv 2(0emn. ea.) 1( oen. eo.)

Buvisaicnume, xaxoe xonuuecmeo npooyKyuu Kaxircoo2o udda Haoo Npou3sooums npeonpu-
amuro (cocmasums NIaH NPOU3BO0CMBA), YMoobl NOLYUUMb MAKCUMYM NPUOBLIU.
3aoanue.
1. Cocmasums mamemamuyeckyio mooeib 3a0ayu.
2. Pewuums 3a0auy 6 Excel.
Pewenue. 1. Cocmagumsv mamemamuueckylo mooensv 3adauu. Jns cocTaBieHus ma-

TEMaTHYECKOI MOJIEIN 3a1auH NIPEXKIE BCETO 66€0ém nepemennvie (Heusgecmuole) 3a0auu. X, -

KOJMYCCTBO NPOAYKIUH 1-ro BHaa, a X2- KOJIMYCCTBO IMPOAYKIUU 2-ro BUJ4, MIPOU3BOJUMBIC

MPEANPUITHEM.
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OrpaHn4eHHOCTh 3aI1aCOB PECYPCOB NPUBOAMT K ozpanuuenuam na X u X, . orpaHuye-
HUA Ha pacxoj pecypca A X, + 2- X, < 3,
OTpaHMYEHUS HA pacxoj pecypca B 3- X+ X < 3.
Kpowme toro, X, X, =0.
KauectBo pemienusi 3aaud OmpeaensieTcs C IOMOIIBIO Ueneeou (ynkuyuu 3adauu
Z (Xl, X2) - GyHKIUHM, ONpEeAeNsIouel J0XO0J MNPEeNNpHsITHs OT TMPOJaXH NPOAYKIIHUU:
L=2-X+X,.
3amaua 00 ompeneneHUH TIaHa MPOU3BOJICTBA MPOAYKIIMH CBEJIACh K CIEAYIOIIeH MarTe-
MaTUYECKON 3a/laue: Haumu 6eKmop (Xl,Xz) (nnan npouszso0cmea), KOOpOUHamsvl KOmMopo2o
V0081emBopAIOm cucmeme 02paHudeHut
X, +2-X,<3
3% +X <3
U YCOBUAM HEOMPUYAMETbHOCU X, X, > 0,

KOMOpblil 00CMagisaenm MaKkCumMym yeneeou yHKyuu Z=2- X+ X,

3Ty MAaTEMaTUUYCCKYIO 3a/la4y IMIPUHATO 3allMChIBATHL B BUIC

Z=2-%X +X, > max (1)
+2-X,<3

X 2 @

3:-%+X,<3

X, X, 2 0. (3)

W HA3bIBATh MAMEMAMUUECKOU MOOEIbIO JTaHHOM HpOH?:BOIlCTBCHHOﬁ 3aga4u.
HOI[O6HBI€ 3aJadyl Ha3bIBAIOTCsA 3a0a4amu JTUHECHHO020 npozcpamMmupoeanus. Onn
HN3YYarOTCA B pasgciic MaTCMATHUKH, HAa3bIBACMOM MaAMEMAMUUECKUM RPOZPAMMUPOCAHUEM .

Tak Kak mepeMeHHble X, U X, BXOMIT B CHCTeMy orpaHmdenwuii (2) u uenesyro dynkuuo Z
(1) nuueltHO, TO 3Ty 3a/a4y MaTeMaTHUYECKOr0 MPOrpaMMHUPOBAHMs HA3bIBAIOT 3adaueil auHell-
HO20 NPOPAMMUPOSAHUSA.

MHO3KeCTBO TOUeK JekapToBoii mockoctu (X, X,) , KOOp/IMHATBI KOTOPBIX y/IOBIe-
TBOPSIFOT CCTEME OTpaHuueHui (2) U yCI0BHUSIM HEOTPULIATEIBHOCTH (3), Ha3bIBaeTCs 00JIaCThIO
JIOMTYCTUMBIX PEIICHUH 3aJaud JIMHEHHOTO MPOrpaMMHUPOBaHUs (00IACThIO JOMYCTHMBIX ILIa-

*
HOB). B 1anHoii 3a1a4e OHa MPEACTABIAET COOOH BBITYKIIbIM YETBIPEXYTONbHUK. 3HAYEHUS X; H

*
X, U3 00JIaCTH JOMYCTHMBIX IUIAHOB, IPU KOTOPbIX Z MPHHUMAET HauOOIbIIee 3HAUYCHUE B
3TON 001acTH, Ha3bIBAIOTCS ORMUMATLHOIMU(ONMUMAIbHBLL NJAAH), 2 COOTBETCTBYIOIIEE
* * *
Haubosbiuee 3HaueHue Z =2-X + X, ABISCTCA ONTHMAJbHBIM 3HAYeHHeM NPHGBLIH.

TakuMm oOpa3om, 3aja4a 0 pacHpeeICeHUH PECYpCOB SBISETCS 3aJaueil ONTUMHU3ANNU U e€ Ma-
TEMaTUYEeCKOH MOJIEIBI0 CIY)KUT 3ajiada JIMHEWHOTO MPOrpaMMHPOBAHHUS, 3aKIIFOYAIONIasICs B
MOKCKE ONTUMAIBHOTO TJIaHA ¥ ONTUMAIILHOTO 3HAYEHUS 11e1eBON (DYHKITUH.
3aaveil ONTUMH3AIUN MOXKET OBITh TTOMCK HAMMEHBIIETO 3HAYCHHS.

2. Pewenue 3a0auu ¢ Excel.

2.1. Bsoo oannvix u ¢hopmyn ¢ mabauyy Excel. Orkpoite Kuury Excel, JIucrl.

-O6benunnM siueiiku Bl u C1. Jns 3TOro BBIIENUTH SYCHKH, HAXaTh MPAaBYI KHOIKY
MBIIIY. B mosiBUBIIIEMCsI OKHE BBI3BaTh «DopMar sueek», 3aTreM «BbrIpaBHUBaHWE» U ITOCTABUTH
raJlouKy MPOTHB OMINH «00beauHeHne ssueeky», HaxkaTh OK. B 00beanHEHHbBIE TYeHKH BIUIIIEM
3arojioBok «IlepeMeHHBIEY.
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-B saueiiky A2 Bnucare «ms», B A3- «Ilnan», B sueiiky A4 «llena», B B2- «1 Ilpo-
IyKT», B C2- «2 IIpoaykTy», B D2 «[IpuObLibY.

-B stueiiku B4 u C4 3aH0CSTCS 3HaU€HUS LIEH HA TPOIYKIIUIO.

-Hna nepemenubix X; U X, orBogarcsa suekiku B3 u C3. Dro m3mensemble(padbodne)

siueliku, B HUX MCXOAHBIC TaHHBIE HE 3aHOCATCA U B PE3YJIbTATe PEIICHUS 33/1a4d B OTU STYCHKHU
OyIyT BIKMCaHBI ONTHUMaJIbHbIE 3HaueHus. Talnuia JaHHbIX Oy/IeT UMETh BH]T

f!: :'a— LRl Lagaun memeiinoro_npocpaus_c_Decel - Mionsoft Deel
'K 3) | mapesan Bersoss PAMETOR CTDANN I0pwy e Sannwe Peuesnpoainue B:; ‘—;h;t;;;duu -
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3 [naw
4 Uewo | 2 L
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6 Pecypest iX: IX: Pocxod | 3anocw
7 A 2
5 8 |
9
10

-B siaeiike D4 mociie okOHUaHUS peNICHHsI 3a/1a4 OyJIeT yKa3aHa ONTHMAIbHOE 3HAuYe-
Hue npubsuH(1eneBas syeiika). C aTol nensio B siueliky D4 BBoauTcsa dopmyna amst BIYUCIIE-

HUA 3HaYeHWil ueneBoil (ymkmun Z =2- X, + X,. JIas 5TOro Hajxo BBIIOJHUTH CIEAYIOIIUE
olepanuu:

1) xypcop B D4, Bblienuts 3Ty sueiiky,

2) WENKHYB MO0 KHOIKE fx BbI3BaTh MacTtepa (QyHKIMI, B OTKPBIBIIEMCSI OKHE B KaTero-

pun «10 HeraBHO MCHONB30BABLIMXCS» BbIOpaTh «Maremaruueckue», a 3ateM «CYMMIIPO-
N3B», OK.
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Dowcke hyHKLa:

EBeAMTE KPaTKOE oMMCcaHWE AeHCTBNA, KOTOPOoE HYFHHD HaiTi
BBINOMHMTE, M HEHKMMTE KHoMKY "HaiTia™
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1 BosspalasT CyMMY MNPpoMsEe0eHHA AWanasoHos MM MaccMEOoES .

Crnpaska No SToM byHKLEN l QK I [ OTMeHa ]

B mosiBuBIIEMcs OkHe «AprymMeHTHl (QyHKIuN» B mone «MaccuB 1» BBecTH ajpeca u3-
MeHsieMbIX siueek B3:C3(nmpoTackuBas Kypcop MBIIIH 1O s4eiikam), B oje «MaccuB 2» BBOASAT-
cs azpeca siueek ¢ 1ieHamH Ha npoaykuuio B4:C4, «Maccus 3» urnopupyercs. Haxars OK. B
sueiike D4 nmosButcs yncio 0.

Mber st [E Tugmmisirenm e i
Cmerroum © R V| CYMMNPONI0)C ) 0ACA)
A U} C D L ¥ O H | J K L
1 Mepemenie
2w 1 Noadywm |2 Dpedywn | Mputiauns Aprpwesew tyraum LV
3 Nnaw YO
4 lewa 7 H4:C4) Pasmad (0263 EN = h
5 b AL | Mestml 0404 &l - o
Varzm) ‘;‘J . sarom
6 Pecypeot | Xi X2 |Pacxos | Janacwl
1A
BB X -0
ooy
? Mactend: wdCom Laaioml) . oY 10 15T FOL0ON, CRTRETITR W
lu ma) OWans W BTN (TeeM Ty
MOOywmee? PO ane®. (08 NCDERI 4 DOMRr #HETY LS8N
11
12 Swwani 0
13 o ]| omee
14

47



T IR Sinw_nporp-1xisx 1
fnaonan Beraova Pasmerna crpanvis DOPMYNBI Harirue Peuernanposanmue Buwg Haacrpol
‘:‘*] : Callbrl v AT AT [ | 820 | Al Neperoc Texcra o6y
BeranTh PRIIE. S 4 ol <[ B - A< |[NE W S ER| | 5 O6neqninie i nomectinre b henpe < | |49
Bydiep aOmurs [ Wipsdit ) Baipanninarite &
I D4 - & fo | =CYMMNPOMIB(B3:C3;B4:Ca)
1 A |l 8 | ¢ el e I F | a6 [ H
1 MepemerHuie
2 Wma 1 Hpodyum |2 Npodykm | lNpubsin.
3 ‘ﬂnau
4 |llena 2 b
5 Orpannuuernsn
6 |Pecypcubl X1 Xz Pacxon, 3anacul
/7 A 1 2
9

-O0wveaunuth stueiiku B5 u C5 u Bnucate «OrpanuueHus», B A6- «Pecypcerbi», B B6 u Co
X u X,,B D6 «Pacxon», B E6 «3anace», A7 u A8 3HaUKH PECYPCOB,

B niosie B7:C8- HOpMBI pacxojia pecypcos.
-B sueiiky D7 BBomuTcs (opmyna BBIYHCICHHS HM3PAacXOJ0BAaHHOTO pecypca A
X + 2- X, , B siueliky D8- popmyna uspacxogosanHoro pecypca B 3 X +X,
(Takke, Kak U (popMyJa LeneBoil PyHKIUM).
- B siueiiku E7 u E8 BHOCUM pa3mepsl 3a11acoB pecypcoB.
Jlanuble u popmyibl BBeieHbl. IHTepdeiic 3anaun OyaeT UMEeTh BUJ

naesnan Beranka Fasmersa crparmiis Wopmynel Aarrine Peueravponarnue Bua Haacr
K;:“l i Callbr b - AS AT - -1|'v/'| L MapeHoe Tekera O
nuu.um» s | & 9 (@S A EE T IR R ] O6ueaminTi b namectire o uenrpe < | |84
bymep otimenn |+ LWpnipr I8 fiuipanrinarne [
Al v |
A 5] C 8] E | G H
1 | l Mepemennsie
2 Hmna 1 Mpodykm |2 Npodynm |doxod
3 |lnan
4 |UYena 2 1
5 OzpaHuveHun
6 Pecypew | X1 X2 Pacxod Janacei
7 A 1 2
8 |8 !
Q

2.2. Hcnonwsosanue naocmporixu Excel «llouck pewenusy.

Hancrpoiika Excel «lTouck pewenusy npu nepBoM UCIOIB30BAHUN JTOJKHA OBITH TIPE/I-
BapuTeabHO akTuBHpoBaHa. OTkpwiB EXcel, Haxats kHonku «Office»y —> «Ilapametpsr Excel»
—> «Hancrpoiikn» —> «HeakTuBHBIE HAJICTPOWKHN NMPUIIOKEHUI» —> BBIIACINUTH CTPOKY «/[/o-
uck peutenusly — «YnpasieHue: Haactpoiiku Excely — «mepeiitu»y —> OK.

[I{énknyB Ha JieHTe KHONKY «/laHHbBIEY, 3aTeM «lonck pemennin» oTkpoem okHO «Ilonck
pELLICHUI.
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-B none «YcTaHoBUTH 1IeNeBYIO SUEKY» BBECTH ajpec 1eseBoil stueliku D4, ménknys no
HEl KypCOpOM MBIIIIH.

-BriOpath «paBHON MaKCHMaIbHOMY 3HAYECHHUIOY.

-B none «u3mensa sueiikn» ykasarb agpeca B3:C3.

-B none «Orpannuenus» menknyth «J{obaButey. [locne nossnenus noist «Jlobasienue
orpanudeHus» B noje «Cchlaka Ha SYEHKY:» cAenaTh CChUIKY Ha siueiiky D7, BbIOpaTh 3HaK <=
, B moie «OrpaHUYeHUE:» BBECTH aapec s4Yeiiku ¢ 3amacoM pecypca A- E7. BHOBb BBIOpaTh

«J106aBUTb» TIPOBECTH BBOJ OTPaHHYEHHS M0 pecypcy B, 3arem mo orpanmuenuo X, X, =0,

ITocne sToro Haxxats OK.

2.3. Hacmpotixa napamempog peuienus 3a0aqu.

Bri6paB B okue «llouck pemenuii» onmuro «Ilapamerps» B nosiBuBmemcs okHe «Ilapa-
METpbI IOUCKA PELICHUs» YCTAaHOBUTH (priakok B noje «JIuneiHas monensy. [Ipu Takom BeiOOpe
IpU pelIeHUH 3a7auu OyleT MCHOJIb30BaThCs CUMILIEKC-MeToA. OcCTaabHble 3HAYEHHUS] MOXKHO
OCTaBUTH 0e3 M3MEHEHHUSL. Haxats OK.
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2.3. 3aseputenue peurenus 3a0ayu U RPOCMOMp pe3yibmanmos.
B okne «llouck pemenuit» HaxxkumaeM KHONKY «BbimonHutey. [losgBnsercs okHO «Pe-
3yJbTAThI MOUCKA PEIIeHUs». MOKHO BBIOPATh THUIT OTYETA, COXPAHUTh HAWIEHHOE PEIICHUE WITH
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2.4 JIaGopatopHas padora Ne 4 (2 yaca).

Tema: «IIporpamMuoe obecnicuenue yrpasienus mpoektam MS Office. Beenenue, un-
Tepdeiic 1 BO3MOKHOCTH, UTOTOBBIE IOKYMEHTBDY

2.4.1 Hean pabdoThl: chopMHUPOBATH YMEHUS U HABBIKH pabOTHI ¢ dsieMeHTamu 110
yIpaBieHUS IPOEKTaMU

2.4.2 3anauym padorbl: ocBoUTH 3eMeHThI [10 ynpaBieHus npoektaMu

2.4.3 Ilepeyenn npudOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIA00PaTOPHOI padore:

1. TIK.

2. Windows.

3. Open Office.

2.4.4 Onucanue (xo1) padoThl: IPUMEpP BBHIIOIHEHUS 3aAaHus paboThl Ne 4.

Ipumepbl HTHPOPMALHOHHBIX TEXHOJIOTHI MONIEPKKH MPUHATHA pemienuii: Biz
Planner, Project Expert Holding (6u3nec - niianuposanne), BCT-Mapkerunr
Ipocpammusiii npooyxkm «Project Expert 6 Holding»

[Tpuknagnas nporpamma Project Expert 6 Holding pa3paboTana crieranucramu Gupmbl
«IIpo - NuBect Koncantuur». Project Expert™ sBnsieTcst cucteMoi MONICPKKUA MPUHATHUS pe-
IIEHUH MOJIEJIBHOTO THUIA, TOCTATOYHO MOIIHBIM MHCTPYMEHTOM (PMHAHCOBOT'O IUIAHUPOBAHUS U
WHBECTUIIMOHHOTO aHaiu3a. B OCHOBY aBTOMaTH3MPOBAHHOMN CUCTEMBbI OM3HEC — MIIAHUPOBAHUS
MI0JIO’)KEHA MMUTAIMOHHAs MOJEJNb JEATEIbHOCTU NPOU3BOJICTBEHHOM CHCTEMBI: OpraHU3aluu
MIPOU3BOJICTBA, BIIYCKa U peaau3aly NpOayKIUH.

Cucrema moMoraeT MOCTPOUTh (UHAHCOBYIO MOJIENb MPEIIPUATHS U SKOHOMHYE-
CKOr'0 OKPYXEHHs, B KOTOPOM OHO JEHCTBYET. AHAIN3 MOJEIH MO3BOJSET PACCMOTPETh AJIbTEP-
HATUBBl YIPABJIEHYECKUX PEIICHUN, CPaBHUTh MEXAY cOO0O0il pa3inyHble BapHaHThbl Pa3BUTHUS
KOMIIaHUH, ONPEAETUTh YCTOMUMBOCTh OM3HECA K M3MEHEHHSIM BHYTPEHHUX M BHEIIHUX Mapa-
meTpoB. Project Expert™ mo3BosisieT JeTaabHO OMKMCATh M MPOAHAIU3UPOBATh () (HEKTUBHOCTH
WHBECTHUIIMOHHOTO MPOEKTa. B mpoiiecce BIMOIHEHUS MPOEKTOB 00ECIIEYMBACTCSI BOZMOXKHOCTD
KOHTPOJIS TUIAHUPYEMBIX M (aKTHUECKUX ITOKa3aTeNel AEATENbHOCTH TMPENNpUATHS M0 Mepe
BBO/Ia B CUCTEMY aKTyaJIbHbIX JaHHBIX.

3aaun, KOTOpPbIE MOXKET pellaTh MEHeKep, MOCTpouB npu nomoinu Project Expert
6 (pMHAHCOBYIO MOJIENIb KOMITAHUU:

- pazpaboraTh ACTalbHBIA (PMHAHCOBBIM TUIAH U OMPEACIUTHh MOTPEOHOCTh B JIEHEK-
HBIX CPEJCTBaX Ha IEPCIEKTUBY;

- OIpelneluTh cXeMy (PMHAHCHUPOBAHUS MPEANPUATHS, OLUEHUTh BO3MOKHOCTb U 3(-
(EeKTUBHOCTH MPHUBIICUEHUS IEHEKHBIX CPE/ICTB U3 PA3IMUHBIX HCTOYHHUKOB;

- pa3paboTaTh IJaH pa3BUTHUS MPEANPUATUS UK pealn3aliil HHBECTUIIMOHHOTO MPO-
eKTa, onpenenuB Haubosee 3h(HEeKTUBHYIO CTPATErHi0 MapKETUHTA, a TaKKe CTPATETHIO MPOU3-
BOJICTBA, 00ECIIEUNBAIOLIYIO pallOHAILHOE UCIOIb30BaHUE MaTepUAIbHbIX, JIFOJCKUX U (PUHAH-
COBBIX PECYPCOB;

- NpoUrparh pa3jiHyHbIe CLIEHAPUU PA3BUTHUS MPEANPUATUS, BapbUPYs 3HaUeHUs (ak-
TOPOB, CIIOCOOHBIX MOBJIMATH HA €r0 (PUHAHCOBBIE PE3YIbTATHI;

- copmHupoBaTh CTaHAAPTHBIE (PMHAHCOBBIE JOKYMEHTHI, pacCuuTaTh Hambojee pac-
IpOCTpaHEeHHbIe (PUHAHCOBBIE MOKA3aTeN, MPOBECTH aHAIN3 Y(PPEKTUBHOCTH TEKYyILEH U mep-
CIEKTUBHOM N1€ATENbHOCTH MPEIIPUATHUS;

- TMOJArOTOBUTH O€3ynpedHo o(OpMIIEHHBIH OM3HEC-TIJIaH UHBECTHIIMOHHOTO MPOEKTA,
MOJIHOCTBIO COOTBETCTBYIOIIUN MEXIYHAPOJHBIM TPeOOBaHMSIM Ha PYCCKOM M HECKOJBKHUX €B-
POTIENCKUX SI3bIKaX.

PaccmoTpum, Kak ¢ MoMoIIbI0 MpUKIaAHON mporpammel Project Expert 6 moxHO
BBITIOJIHUTH TOCTPOEHUE OM3HEC — IUIaHa WMJIM CIIAHWPOBATh MPOU3BOJCTBEHHYIO MPOrpamMMmy
BBIITYCKa MPOAYKIIMKM Ha OJUH KaJeHJApHBIA MecsIl /Ul MPeAnpHUsITHs, TPOU3BOJCTBEHHAs Jies-
TENBHOCTh KOTOPOTO OPHUEHTUPYETCS Ha 3alachl MaTEpHUajoB M KOMIUIEKTYIOLIUX W3JEIHH,
MMEIOLINXCS Ha €ro CKJIaJax, a TakKe Ha ero MpOU3BOACTBEHHYIO MOUIHOCTh. [[j1s1 aTOro Heob-
XOJJMMO BBECTH CITMCOK H3JETHH, KOTOPBIE CIIOCOOHO C TOYKH 3PEHUS TEXHOJOTHH BBITYCKATh
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NPEINPUITHE UM, €CIH €T0 JeSTEIbHOCTh OPUSHTUPYETCS Ha 3aKa3bl MOTPEOUTENEH, TO 1ere-
CO00pa3HO BBECTH CIHMCOK H3JEIHM, COAep)KAIIMXCsA B 3aKa3axX, MOCTYMHUBIIMX HA MOMEHT CO-
CTaBIICHUSI TIJIaHA, UCTIONB3YS IS 3TOTO oniuio «Crnrcok mpoaykToBy 3akiuaaku «IIpoext». Ec-
JIM CIHMCOK BHUJIOB IMPOAYKIMU OMpEeNes€H, To 3anaéTcst Habop MaTepuasnoB, noinyhadpukaToB u
KOMIUIEKTYIOLINX H3/AEHA, SBJISIONMXCS X KOMIOHEHTaMU. BBOJ oCyliecTBisieTcss B ONMIUU
«OrnepalMoHHbIN MIIaHy, 3aKiagka «Marepuaibl ¥ KOMIUIEKTYIOIIHE». 3[eCh )K€ MOKHO OIpe-
JIeNTUTh CTPaxoBOM 3arac B % OT o0IIel MPOM3BOACTBEHHON MOTPEOHOCTH ISl BCEX BHJIOB KOM-
MOHEHTOB U3/IEJIUNA, KOTOPbIE UMEIOTCS Ha MPEANpUITUN. TeM caMbIM BBOAUTCS OrpaHUYEHUE Ha
3aracbl COOTBETCTBYIOIIMX MaTepHalbHBIX pecypcoB. C nmomomibio 3aknagku «lIpousBoacteo»
onuuu «OnepanoHHbIN MJIaH» KaXI0My BUIY MPOIYKIMH, BBITYCK KOTOPOTO MPEANOIaraeTcs
npu pa3paboTKe IJIaHa, CTABUTCS B COOTBETCTBUE HAOOP MaTepUaoB, MOTy(hadpUKaTOB B KOJIH-
YECTBEHHOM BBIPAKEHUH, HEOOXOAUMBIX UISI UX MPOU3BOJICTBA, T.€. OMPEIENIAETCS CTPYKTypa
U3/IeNUii, TO3BOJISAIONIAs PACCUUTHIBATH UX CE0ECTOMMOCTD, IIEHY, MPHObLUIL. B 3TOM e pexxnme
BBOJSTCS JaHHbIE O TpaduKe MPOU3BOJCTBA, T.C. JJIUTEIHHOCTH MPOU3BOACTBEHHOIO IHKJIA B
JHSX ¥ OTPAHUYCHHUSAX HA KOJMUYECTBO BBIMTYCKAEMBIX M3/EJHIA, KOTOPOE MOXET OBITh 00yCIOB-
JICHO MPOU3BOJCTBEHHONW MOIIHOCTHIO MPEANPUATHS, IpaBa HEe MO OOIIeMy KOJIUYECTBY H3Jie-
7, a 10 KaKJOMY BUAY NPOAYKLHU OTIENbHO. 3JECh TaKKe BBOAATCA CIENIbHAas 3apaboTHas
iata U Jpyrue U3JIep:KKH, KOTOPbIe MOTYT BOHMKHYTH B Ipoliecce ACSTeNbHOCTH MPEANPH si-
TUs. BBITyCK JIFOOBIX BUJIOB MTPOIYKIIMH HA PAa3HBIX CTAIUSAX MPOU3BOJACTBEHHOTO ITUKJIA: TTPOU3-
BOJICTBA, YIIPABJICHUS, peaU3alli TOBApOB (MapKeTHHIe) TpeOyeT AOMOTHUTEIbHBIX (PMHAHCO-
BBIX BJIO)KCHUH, HallpuMep, TPAHCIIOPTHBIX PAacXOJI0B, PACX0JI0B Ha PEKIAMHYIO JEATEIbHOCTbD,
OOIIEIIEXOBBIX PACXOA0OB U T.I., KOTOPbIe HEOOXOIMMO TaKXKE€ YYUTHIBATH IPU (POPMHUPOBAHUU
[ICHBI Ha TOTOBBIC M3JIENUs U MPUOBLTN COOTBETCTBEHHO. [103TOMY B aBTOMAaTH3MPOBAaHHON CH-
cteme Project Expert 6 umeercs B onmun «OnepanMoHHBIN MIaH» 3akiagka «OO0ume u3aepx-
KI», C IOMOIIBIO KOTOPOH OCYIIECTBIISIETCSI BBOJ OOIIUX M3AEPIKEK, HEOOXOIUMBIX ISl TIPOU3-
BOJICTBA TOTOBOM MPOJYKIIMU, HE OTHOCALIMXCA K 3aTpaTaM MaTepUalbHBIX PECYPCOB, a BO3-
HUKIIUX Ha CTaJUSX MPOW3BOJICTBA, YIIPABICHUS MPEIIPHUITACM, COBITA MPOMYKIIMU. BBOI MH-
dbopMmaruu 0 mepcoHane, HEOOXOIUMOM JUIsl OpraHU3aluu U pabOThl MPOU3BOJACTBA, a TAKXKe
pa3Mep 3apabOTHOM IJIaThl OCHOBHOTO M BCIIOMOIaTEIbHOTO MPOM3BOACTBEHHOTO NEpCOHANA U
anmapara ynpaBJeHHUs, BKJIIOYaeMoil B ce0eCTOMMOCTb U LIeHy Oyayliel MpoXyKIMHU OCYIIeCTB-
asercst B onuun «OnepallioHHbIN M1any, 3akianke «llman nmo nmepconamy». Ilocne BBoja nH-
dbopMaruu Mo BCEM MEPEUYHCICHHBIM BBIIIE CTAThsIM MOYKHO OIMpPENEIUTh CE0ECTOUMOCTh KaX-
JIOTO BHJA TIPOJYKIIMH, TOMEIIEHHON B CIIPAaBOYHHUK BHUJIOB TOTOBOM MpoayKuuu. Lleny kaxmoro
BUJIAa TIPOAYKIIMHM HA3HAUAIOT B COOTBETCTBHM C OMpPENEIEHHBIMU paHee 3aTpaTaMHu M BBOJST B
«I1nan cObITay.

[Tnanupyemoe KOJIMYECTBO pean3yeMOM MNPOAYKIMH HEOO0XOIMMO BBECTH B OILUHU
«OmnepanroHHbId T1aHy 3aknaake «llman cowitay. s MomenupoBaHus mporiecca pacrpeaere-
HUS PECYPCOB, OLIEHKH HEOOXOAMMOCTH M IOCTATOYHOCTH KOJIMYECTBA PA3TUYHBIX PECYPCOB IS
BCEX CTAIHU MPOU3BOJICTBEHHOM AeATENbHOCTH cocTaBisieTca «Kanenmapueiii mian». [locme
BBITIOJTHEHHS BCEX TIEPEUUCIICHHBIX BBIIIE ACMCTBUI 3amyckaeTcs Mmpoleaypa pacuéra SKOHOMHU-
YECKUX IO0Ka3aTesel, Mo3BONSIIOIIMX OLIEHUTh d3PPEKTUBHOCTh COCTABIEHHOTO MPOU3BOACTBEH-
HOTO TIaHa WK Tpoekta. OMHUM U3 Pe3yNbTaTOB, MO3BOJSIONINX OICHUTH TUTAHUPYEMYIO (H-
HAHCOBYIO MOJIENb TPEAIPHUATHS, SBISETCA OTYET O pa3Mepe YHCTOW MPHUOBLIH, TOJTYYeHHE KO-
TOpO# mpeanonaraercs. B kauecTBe pe3ynbTaToB MOTYT OBITh IONyYEHBI OTYET O JBUIKCHHUH JIe-
HEXXHBIX CPEJICTB «KAIII - (JI0», OTUET 00 UCIOIB30BAaHUH MPUOBUIH U T.JI.

Ipoepammuwiii npodyxkm «Biz Plannery

HoBas moaudukarus mporpaMMmHoOro mpoaykra «Project Experty - «Biz Plannery mpen-
Ha3Ha4YeHa /s TUTAHUPOBAaHMS M aHan3a d(pPEeKTUBHOCTH UHBECTUIIMHN HA IPEINPUATHIX MAIO-
ro u cpennero ousHeca. Mcnomb3ys «Biz Planner», moxHo ObICTpO ¥ 3P PEKTHBHO pa3padoTaTh
KaueCTBEHHBIH OM3HEC-TUIaH MPEANPHUATHH, JSHUCTBYIONINX B TPOMBIIIJIEHHOCTH, B chepe yCIyT,
a TaKke B 00JIaCTH CTPOUTENIHCTBA.
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«Biz Planner» pa3paboran Ha 6a3e 3 PeKTHBHON IMUTAIIMOHHON MOJIENHU JICHEKHBIX I10-
TOKOB, B COOTBETCTBUU C METOJMYECKUMH PEKOMEHAALNIMHU BEIYILIUX MEXIYHAPOAHBIX (PUHAH-
COBBIX HHCTUTYTOB.

IIpoepammmusiii npooykm "BOCT-Mapxemune"”

OcHOBHas 11eJTb MAPKETUHTA - 3TO YKpeIJIeHHe Bamux peIHOYHBIX MO3HIMNA B YCIOBHSIX
KOHKypeHIIUU. YToObl 3(pPeKTHBHO OOPOTHCSA C KOHKYPEHTaMH, IPEXKIE BCEro, HEOOXOIUMO
MPOaHATM3UPOBATh KOHKYPEHTHYIO cpeny. Llenb Takoro ananmsa (B JIUTEpaType OH HA3BIBACTCS
SWOT-ananm3) - cpaBHEHHE C KOHKYPEHTaMU JUIsl BBISIBJICHUSI CBOUX MTPEUMYIIECTB M HEJIOCTAT-
koB. OnHako ognoro SWOT-ananuza, eCTeCTBEHHO, HEJTOCTATOYHO.

Jyig TOro, 94To0Bl pelnTh, C YEro HayaTh yiaydlleHre Ou3Heca U Ha KaKod CerMEHT pPhIH-
Ka HampaBUTh cBOM ycuius. HeoOxoauMo y4ecTb:

- pe3ynbTaThl CPaBHEHUI C pa3IMUYHBIMU KOHKYPEHTaMU;

- HACKOJBKO BaXHBI Baimu mpenmyIrnecTBa U HEIOCTATKH JJIsl TIOKYIATENEH, OTHOCS-
HIMXCS K Pa3HBIM CErMEHTaM PBIHKA;

- KaKOBBI MMO3UIIMU KOHKYPEHTOB Ha PA3IMYHBIX CETMEHTAaX PHIHKA;

- HACKOJBKO a/IeKBaTHBI PEKJIAMHBIEC JCHCTBHUSI U BCE ATO Y4eCTh B KOMIUIEKCE Ha OC-
HOBE pa3po3HEHHON MH(POPMAIUH B BUJIC KAUECTBEHHBIX OI[CHOK.

Nmenno stu npobnemsl u pemaet nporpamma "bOCT-Mapketunr".

2.5 JlaboparopHnasi padora Ne 5 (2 yaca).

Tema: «KommnekcHas aBToMaTU3ausl MPEANPUATHI

2.5.1 Hean padoThi: chOpMHUPOBATH MIPEACTABICHHIE O Ha3HaYenu [IporpaMmmMHOTO TpO-
nykrta Ha 0ase miargopmsl «1C: [Ipennpusitue». Beenenue: nuarepdeiic 1 BO3MOKHOCTH, UTOTO-
BbIE IOKYMEHTbHI»

2.5.2 3apaum pa6oThl: 03HaKOMUTKCS ¢ [IporpammubIM mpoaykToMm Ha 6ase miatdop-
Mbl «1C: IIpennpusarue». Beenenue: unrepdeiic 1 BO3MOKHOCTH, UTOTOBBIE JOKYMEHTBD)

2.5.3 Ilepeyenb npudOpPOB, MATEPHAJIOB, HCIIOJIb3yEeMbIX B JIA0OPAaTOPHOIi padore:

1. IIK.

2. Windows.

3. Open Office.

2.5.4 Onucanue (xo1) padoThl: IPUMEpP BBHIOIHEHUS 3a4aHus paboThl Ne 5.

1. YuétHo - ananutudeckue cucrembl (YAC 1C: npexnpusitue).

VYuerHo-anamutuueckue cuctembl (YAC). Yuer um aHaiu3 B NpaKkTUKE MpPeANpUHHMA-
tenscTBa. [Iporpammuoe obecrieuenue yuera u ananusa (Ha npumepe Y ACIC: [Ipeanpusitue).

Tema: UM yuera u aHanu3a AeATeNIbHOCTH (PUPMBI: 00Iasi XapaKTepUCTHKa (PUHAHCOBO-
XO3SUCTBEHHON JIEATENBHOCTH OOBEKTa, MOPSIOK pabOThl C CUCTEMOM, HUCIIOJIb30BAHUE CIIEHA-
pust 00paboTkK MH(OPMAIMM M aHAU3 MOJIyYEHHBIX PE3yJIbTaTOB, HACTPOMKa KOH(Urypaluuu
CHUCTEMBI, ClIeHapuil 00padoTKu 1 0030p pe3ynbratoB ¢ momotbio YAC 1C: Ilpeanpustue.

Lenp npakTHyeckoil paboThI.

HayuuTbcs ncnonb3oBarh 175 MOMCKAa HOPMAaTUBHBIX JIOKYMEHTOB HE MEHEE CEMHU BO3-
MokHOCcTed YAC.

Bonpocs (3agaun), nouiexariye uccie10BaHuIo.

OOmiast xapakTepuCTHKa (PUHAHCOBO-XO3SHCTBEHHOW NEATENHOCTH OO0BEKTa, MOPSI0K
paboThI ¢ cUCTEMOI1, UCTIOIb30BaHUE ClieHapUs 00padOTKH MHGOPMAIIUU U aHAIHU3 MOJIYYEHHBIX
pe3yJbTaTOB, HACTPOHKA KOH(PUTypalluyi CUCTEMBI, ClieHapuii 00paboTKU 1 0030p pe3yIbTaToB.

Kpatkue TeopeTrueckue win cripaBoOYHO-MH(POPMAIIMOHHBIE MaTEPUAJIbL.

VYder u aHanu3 B MpaKTHKe MpeANnprUHUMaTeNbCTBa. [IporpaMmmHoe obecnieueHue yuera u
aHaIu3 a.

ITporpamma 1C: [Ipeanpusitie. 3amyck mporpaMMbl U 3HAKOMCTBO ¢ uHTepdericom. Oc-
HOBHbIE TpueMbl paboThl ¢ makeroMm 1C: [Ipeanpusitue.
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[Tpumep ydera u aHanuza jnesTenbHOCTH (upMbl. OOmmIas xapakTepucTHKa (UHAHCOBO-
XO3AUCTBEHHOM AesATeNbHOCTH 00BekTa. [lopsmok pabotsl ¢ cucremoit 1C: Ilpenmpusitue. Hc-
N0JIb30BaHKE CLIEHApUs 00pabOTKM MHPOPMALIMU U aHATIU3 TIOTYYEHHBIX PE3yIbTaTOB.

PexomeHjanmu no noAroToBKe K J1a00paTopHOi paboTe ¢ yKa3aHHUEM JIUTEPATYypH.

Nzyuenue YAC 1C: llpeanpusrue.

Onucanue 3KCIepUMEHTAIbHBIX YCTAaHOBOK (JJa00paTOPHOI0 000PYAOBAHMS).

[Iepconanbable KOMIIBIOTEPSHI U VIHTEpHET.

Kpartkoe conepxanue paboThl, BHIIOIHIEMOM B X0OJI€ 3aHATHS.

[Touck B MHTEepHETE AAHHBIX MO TeME M OPOPMIICHHE PE3yJIbTaTOB aHAIN3a CPEACTBAMHU
YAC 1C: lIpeanpusitue.

[Topsimok npoBefeHUs SKCIIEPUMEHTA, MOCTAHOBKH OIIBITA, CHATHUS 3aMEPOB M 00pabOTKH
JAHHBIX DKCIIe-  PUMEHTA.

Hcnonbs3oBanue He MeHee cemu cpeactB YAC 1C: [Ipeanpusitue.

Texnuka 6e30macHOCTH.

Pabora nHa DBM.

Vcxonnble faHHble A5 paboThI.

Wudopmanronnbsie ncTodHuKn VHTEpHET.

Metoauka aHaJIn3a NOJTYYEHHBIX pPe3yJIbTaToB.

Ananmus YAC 1C: [Ipeanpusitue.

ITopsinok oopmieHus oTyera Mo J1abopaTopHON paboTe U ero 3aluTa.

ObocHoBaHME Pa3pabOTAHHOTO MOPSAIKA YUeTa U aHAIIN3A AEATEIbHOCTH (PHUPMBI.

[Ipaktnueckoe 3amanue. Boinenuts ceMb Bo3moxkHOcTe YAC 1C: [Ipennpusitue yuera
U aHAIM3a JeSITeIbHOCTH (DUPMBL.

2.6 JlaboparopHasi padora Ne 6 (2 yaca).

Tema: «MubopMannoHHbIE pecypchl podecCuoHanbHON obnmactu B MHTEpHET (MUHU-
CTEpPCTB, BEIOMCTB, YUPEKICHUMH, OOIIECTBEHHBIX U NMPO(ECCHOHAIBHBIX COIO30B M IIpouee).
IIporpammusbie nponykTel: ['apant, KoncynsranT Ilnroc»

2.6.1 eap padoTbl: chopMUpOBATh peCTaBICHUE 00 HH(POPMAITMOHHBIX pecypcax
npodeccuoHaibHON 00s1acT B UHTepHET (MUHUCTEPCTB, BEOMCTB, YUPEKICHUM, 00111eCTBEH-
HBIX U IPO(ECCHOHATIBHBIX COI030B U Mpoyee), MpOorpaMMHBIX mpoaykTax: I'apant, Koncyms-
tauT [Imroc

2.6.2 3agaum padoThI: O3HAKOMIIEHHE ¢ HH(OPMAIIMOHHBIMU pecypcaMu podeccuo-
HaJbHOM o0nactu B IHTepHET (MUHUCTEPCTB, BEJOMCTB, YUPEKIEHHUH, OOLIECTBEHHBIX U MPO-
(eccroHaIBHBIX COIO30B U Mpoyee), MporpaMMHbIX poaykToB: ['apant, Koncynerant Ilmtoc

2.6.3 Ilepeuenn npubOpPoOB, MaTEPHAJIOB, HCIIOJIb3YyeMbIX B J1abopaTopHoii padoTe:

1. IIK.

2. Windows.

3. Open Office.

2.6.4 Onucanue (xo1) padoThI: IPUMEDP BBHITIOTHEHUS 3aaHUs paOboThI Ne 6.

Lenp mpakTHUecKoil pabOThl: HAYYUTHCS UCMOJIb30BaTh Ul MOMCKAa HOPMATUBHBIX J10-
KYMEHTOB HE MeHee ceMH Bo3MmoxkHocTen C.

Bomnpocs! (3agaun), nojiexaniie uccienaoBaHuio: [lopsgok moucka HOPMATUBHBIX J10-
kymentoB B MutepHere Ha Web-caiite denepanbHoro apoutpakHoro cya MoCKOBCKOTO OKpY-
ra (PAC MO).

Kpatkue TeopeTrueckue win cripaBoOYHO-MH(POPMAIIMOHHBIE MaTEPUAJIbL.

HHCcTpyMeHTalbHbIE Cpe/ICTBa KOMIBIOTEPHBIX TEXHOJIOTUH HH(OPMAIIMOHHOTO 00CIy-
KUBaHUS yIpaBieHYecKoil aearenbHocTU. [IpaBoBbie nHpopmaionnsie cucremsl (MC) B sko-
HOMUKE.

Cucrema 'APAHT: oGmue npuHIUIBI pab0ThI, OpraHu3anys nHpopMannoHHoro GoHaa,
uHTEepdeiicCHbIe 0COOCHHOCTH CHUCTEMBI, allTOPUTMBbI PpabOTHI B CUCTEME, BO3MOXKHOCTH MH(OP-

54



MAaIMOHHOTO TIOMCKa, 00paboTka TOKyMEHTa, 0hOpMIICHHE Pe3yJIbTaTOB PadOThI, IPEUMYIIIECTBA
Y HEJJOCTaTKH CUCTEMBI.

KoncynpranT [Tntoc: obmme npuHIUIB paboThI, OpraHu3anus HHHOPMaIMOHHOTO (HoH-
na, UHTep(delcHble 0COOEHHOCTH CUCTEMBI, aIrOPUTMbI PabOThI B CUCTEME, BO3MOXHOCTH MH-
dopmanoHHOTO TOUCKa, 00paboTKa JTOKyMeHTa, 0opMIIEHHE Pe3yabTaTOB PadOTHI, MPEHMY-
I1€CTBA U HEJIOCTATKU CHCTEMBI.

ComectHoe ucnonb3zoBanue cucreM 'APAHT u KoncynbsranT Ilntoc.

PexomeHjanuu no noAroToBKe K J1a00paTopHOi paboTe ¢ yKka3aHUEM JIUTEPATYpHI.

N3yuenne cuctem 'APAHT u Koncynprant Ilmroc. Onucanue sKkcrnepuMeHTaTIbHBIX
yCTaHOBOK (J1abopaTopHOro o6opyzaoBanus). IlepconanbHble KOMIbIOTEPB! U IHTEpHET.

Kparkoe copepkanue paboTbl, BEITOIHIEMON B XOZ€ 3aHATHS.

ITouck B MHTEepHETE AAHHBIX MO TeME M OQOPMIICHUE PE3yJbTaTOB aHAIN3a CPEACTBAMU
cucrteM 'TAPAHT u KoncynbsranT Ilmtoc.

ITopsinok npoBeZieHNs SKCIIEPUMEHTA, TIOCTAHOBKH OIIbITA, CHATHUSA 3aMEPOB U 00pabOTKU
JIAaHHBIX dKcriepuMenTa. Mcnonb3oBanue He menee cemu cpeacts cucteM 'APAHT u Koncynb-
tauT [Lmroc.

Texnuka 6e3onacuoctu. Pabora Ha OBM.

Hcxonnble nannele a1 padbotsl. MHGopManmonHsie nctouHuku MHTEpHET.

Metoauka aHanu3a MOIXy4eHHbIX pe3yiabraToB. AHanu3 cucteM TAPAHT u Koncyinb-
tauT [Lmroc.

[Mopsimox opopmieHns oT4eTa 1Mo JTadOPaTOPHON PadOTE U ero 3aIuTa.

ObocHoBaHME pa3pabOTaHHOTO MOPAIKA TOKCKA JOKYMEHTOB

[IpakTuueckoe 3ananue. Boyienuts cemb Bo3moxHocTel MIC nist morcka HOpMaTUBHBIX
JOKYMEHTOB B MIHTEepHeT.

Jpyrue nHpOpMaIIMOHHBIE MPABOBBIC CHCTEMBI.

2.7 JlaboparopHasi padota Ne 7 (2 yaca).

Tema: «Busyanuzauus nadopmanny B 00ydeHUn»

2.7.1 Heap padoTbl: chopMUPOBATH NOHATHE O BU3yalIHU3alluu HHGOpMaIUK B 00yue-
HUU

2.7.2 3apaum padoThI: 03HAKOMUTHLCS C MYJIbTUMEIUA W TUIEpMeaua TEXHOJIOTHSIMU
npejacTaBieHne nHopmaluu B popMe BUACOU300paKeHUs C MPUMEHEHHEM MYJIbTUILUIUKAIIUU 1
3BYKOBOT'O COIIPOBOXKACHHSI.

2.7.3 llepeyennb npubOpPoOB, MaTEPHAJIOB, HCIIOJIb3YyeMbIX B J1abopaTopHoii padoTre:

1. TIK.

2. Windows.

3. Open Office.

2.7.4 Onucanme (xoa) padoThl: IpUMEpP BHINMOIHEHUS 3a1aHus paboThl Ne 7.

Co3aaHue U COBEPLICHCTBOBAHME KOMITBIOTEPOB MPHUBENIO U MPOIOKAET MPUBOAUTH K
CO3/1aHMIO HOBBIX TEXHOJIOTUH B Pa3IMYHBIX Cepax HAyYHOW M MPAKTUYECKOH AESITeIbHOCTH.
OpnHoit u3 Takux cdep crano odpazoBanue. HerpaauonHsie THPOPMALMOHHBIE CUCTEMBI, CBSI-
3aHHbIE ¢ 00y4YeHHEM, Ha3bIBalOT HHPOPMAITMOHHO-00yYatOIIUMH.

Aemomamusuposannan odyuarowas cucmema (AOC) - KOMIUIEKC TIPOrPAMMHBIX, T€X-
HUYECKUX U y4eOHO-METOTUYECKUX CPENICTB, NMPEeIHA3HAYCHHBIX JUISI aKTUBHOTO WHIMBHyalTh-
HOTro 00y4YeHHs 4eJIOBEKa Ha OCHOBE IPOTPAMMHOTO YIIPABJICHUS 3TUM 00yUYEHUEM.

bnaromapss cBOMM KOHCTPYKTHBHBIM U (DYHKIIMOHATIHHBIM OCOOCHHOCTSIM COBPEMEHHBIN
NEPCOHATBHBIN KOMIBIOTEP HAXOIUT MPUMEHEHHE B O0YYEHUU CaMbIM Pa3HOOOpa3HBIM JTUCIIHU-
IUTMHAM U CIYXKUT 0a30i JUIsl co3/1aHusl OOJIBIIOrO YKCiia HOBBIX HH(GOPMAIIMOHHBIX TEXHOJIOTUI
o0OyueHusl.

VYyeOHast MynbTUMEMAa U TUIIEPMEINa-TEXHOJIOTUS MPEACTaBIseT co00i pa3BUTHE TEX-
HOJIOTHH TPOTrPaMMHUPOBAHHOTO OOyUYEHUsI, XOTsI YIOp JieslaeTcsl He Ha aJalTUBHOCTh 00y4eHUs
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U €ro MEeTOJM4ecKoe 00OCHOBaHWE, a Ha BHEIIHIOK HIUTFOCTPATUBHO-HATISIAHYIO cTOpoHy. Co-
BpEMEHHbIE TpapUuecKkre W 3BYKOBbIE BO3MOXHOCTH KOMIIbIOTEpa OOYCIOBWJIM MOSIBICHUE
CPEICTB TUIlEp- U MYJIbTUMEHA.

Mynsmumedua mexnonozua - npeacrapieHue uHpopmanuu B Gopme BUICOU300pakKe-
HUSI C IPUMEHEHUEM MYJIbTUILUIMKALMHA U 3BYKOBOTO COITPOBOXKIECHHUS.

T'unepmeoua mexmnonozusa - KOMIBIOTEPHOE MPEACTABICHUE AAHHBIX Pa3IMYHOrO THUIIA,
B KOTOPOM aBTOMATHUYECKH MOAIAEPKUBAKOTCA CMBICIIOBBIE CBSI3U MEXY BbIJICICHHBIMHU ITOHATHU-
MU, OOBEKTAMU WU Pa3/ieIaMH.

Hayunbie uccienoBanus B JaHHOK 00JIACTH CBSI3aHBI C pa3pabOTKON TEXHOIOTHI co37a-
HUSl y4EOHBIX KYpPCOB OOJIBIIEr0 pa3Mepa Ha OCHOBE BO3MOXHOCTEH MYJIbTH- U THIIEpMEAHA.
ITon ympaBiieHMEM KOMIIBIOTEPA CUCTEMA MYJBTHUCPEI MOKET NPOU3BOJHWTH B €IUHOM NPEJ-
CTaBJICHUU OOBEAMHEHUE TEKCTa, TpaduKH, 3BYKOB, BUAC000Pa30B U MYJIbTUILIMKAIUU. TeXHO-
JIOTUSl MYJbTUMEAMA B IOCHEAHEE BPEMS LIUPOKO MPUMEHSIETCSA I CO3MAHUS BJIEKTPOHHBIX
KHHUT U y4eOHUKOB.

PazButuem unei myinbTuMeana SBISIOTCS TEXHOJIOTUH KOMIIBIOTEPHOM BUPTYaJIbHOU pe-
albHOCTHU. B 3TOM cilydae ¢ NOMOUIBIO CIIEHUATIBHBIX SKPAaHOB, IATYMKOB, IJIEMOB, IEPUYATOK U
T.II. TIOJIHOCTBbIO MOJIETUPYETCS YIpaBICHHE, HApUMEpP, CAMOJETOM, TaK 4TO y 00ydaemoro
BO3HHUKAET MOJIHAS WILTIO3HSI TOTO, UTO OH HAXOJUTCS B KaOMHE caMoJieTa U UM YIpaBIsieT.

2.8 Jlaboparopnasi padora Ne 8 (2 yaca).

Tema: «OnekTpoHHbIe y4eOHUKH, YUeOHbIE T0OCOOUS U UHbIE KOMIIBIOTEPHBIE CPEICTBA
00ydenusi. CpeAcTBa U CUCTEMbI KOHTPOJISI 3HAHUI

2.8.1 Heab padoTbi: chopMUPOBATH MIPEICTABICHHUS 00 3JIEKTPOHHBIX Y4eOHUKAX,
y4€OHBIX TOCOOUSIX M MHBIX KOMITBIOTEPHBIX CPEACTBaX O0yueHusl, CpeACTBaX U CUCTEMAX KOH-
TPOJIsl 3HAHUH.

2.8.2 3apgaum padoThI: I03HAKOMUTHCS C KOMIIBIOTEPHBIMU CPEACTBMHUA OOYUYEHUS U
CpeACTBaMU M CUCTEMaMU KOHTPOJIS 3HAaHUM.

2.8.3 Ilepeuenn npubOpoB, MaTEepHUAJIOB, HCIIOJIb3YyeMbIX B J1abopaTopHoii padoTre:

1. TIK.

2. Windows.

3. Open Office.

2.8.4 Onucanue (xo1) padoThI: IPUMEDP BBHITIOTHEHUS 3a1aHus paboThl Ne 8.

Aemomamusuposannan odyuarouwan cucmema (A0C) - KOMIIEKC IPOrPaMMHBIX, TEX-
HUYECKUX U y4eOHO-METOJIMYECKUX CPEACTB, MPEIHA3HAUEHHBIX JJI1 aKTUBHOTO MHAMBHUAYaJlb-
HOTro 00y4eHHMs 4eJIOBEKAa Ha OCHOBE IPOTrPAMMHOTO YIIPaBJIEHUS 3TUM 00yUYEeHHUEM.

bnarogaps cBOMM KOHCTPYKTHUBHBIM M (DYHKIIMOHAJIBHBIM OCOOEHHOCTSIM COBPEMEHHBIH
NEPCOHAIbHBIN KOMIBIOTEP HAXOJUT MPUMEHEHHE B O0YYEHUU CaMbIM Pa3HOOOpa3HBIM JTUCIIHU-
IUTMHAM U CIYXKUT 0a30i JUIs cO3/1aHusl OOJIBIIOrO YKCia HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI
o0OyueHusl.

KomMmnbroTepHast TeXHOJIOTHS MOBBIILIAET UHTEpec K 00ydeHuto. B Hacrosiiee Bpems cy-
IIECTBYET OTPOMHOE MHOXECTBO O0YYAIOLIUX MTPOrpaMM 10 CAMbIM Pa3HbIM MIPeIMETaM, OpHEH-
TUPOBAHHBIX Ha CaMble pa3JInYHble KAaTETOPUHN ydalluXcs, HaYMHasl ¢ JETCKUX CaJ0B U 3aKaH4H-
Basi IEPCOHAJIOM aTOMHBIX 3JIEKTPOCTAHIUH.

Tunwi oOyuarowux npoespamm

OcHoBaHMeM IS KJTacCU(UKALUHU CITyXKaT 0OBIYHO OCOOCHHOCTH y4eOHOM NesTeTbHOCTH
oOydaeMbIX npu pabote ¢ nporpaMmaMu. OOBIUHO BBIIETSIOT YEThIpE THUNA O0ydarolux Mpo-
rpamm:

®  TPEHHUPOBOYHBIE U KOHTPOJIUPYIOIIHE;

"  HAaCTaBHUYECKHUE;

"  UMUTAIMOHHBIE U MOJIEIUPYIOIINE;

"  pa3BHUBAIOLINE UTPHI.
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Tpenuposounvie npocpammvi TPEIHAZHAYCHBI JUIS 3aKPEIUICHUS YMEHUNW U HaBBIKOB.
[Ipenmnonaraercs, 4TO TEOPETUUECKUN MATEPHAN YK€ U3YUEH. DTH MPOTPAMMBI B CIIy4allHOU MO-
CJIEI0OBATEIILHOCTU IPEUIAraloT y4aleMycsi BOIPOCHI U 3aa4¥ U MOJACYUTHIBAIOT KOJIMYECTBO
MPABUJIBHO M HETIPaBUWJILHO PELICHHBIX 33/1a4 (B cllyyae MPaBUILHOTO OTBETA MOXKET BBIJABATHCS
MOOLLPSIOIIAs PEILINKaA, IIPU HEIIPABUIBHOM OTBETE MOKHO IOJYYHUTh IIOMOIIb B BUJIE ITOJCKA3-
KH).

Hacmasnuueckue npocpammvl TPeNIaraloT y4eHUKaM TEOPETUYECKMM MaTepuasl s
M3y4eHUs. 3aJauyd MU BOIPOCHl CIYKAT B 3TUX HporpaMmax [js OpraHu3aliu 4YeJIOBEKO-
MAIIMHHOTO JMAJOra, sl YIPaBICHUs X0A0M oOyueHus. Tak, eciiu OTBETHI, JaBaeMble yUCHU-
KOM, HEBEpHBI, IIporpaMmMa MOXKeT "OTKaTUThCSA Ha3ad' JUIsl IOBTOPHOTO M3YYEHHS TEOpETHYe-
CKOro Marepuala.

[IporpaMMbl HACTAaBHUYECKOTO THUIMA ABJISIOTCA MPSIMBIMU HACIEAHUKAMHU CPEACTB MPO-
IrpaMMHPOBAHHOTO 00y4eHus 60-X TOJ0B B TOM CMBICIIE, YTO OCHOBHBIM TEOPETUYECKUM HCTOY-
HUKOM COBPEMEHHOI'0 KOMITBIOTEPHOT'O MJIM aBTOMAaTH3MPOBAHHOTO OOYYEHHS CleAyeT CUMUTATh
IporpaMMUpOBaHHOE OOydyeHue. B myOnmukanusax 3apyOeHBIX CICHUAIUCTOB M CETOAHS IMOJ
TEPMHHOM "TIPOrpaMMHUpPOBaHHOE O0y4YeHHe" MOHMMAIOT COBPEMEHHbIE KOMITbIOTEPHBIE TEXHO-
norud. OJHAM M3 OCHOBOIIOJIO)KHUKOB KOHIICTIIIUM IPOTPAMMHPOBAHHOTO OOYYEHUS SIBISETCS
aMmepukaHckuii ncuxosor b.®.Cxunnep.

['maBHBIM 37€MEHTOM IPOrPaMMHUPOBAHHOIO OOy4EHHUs SBJISETCS Iporpamma, loHuMae-
Masi KaK YHnopsioueHHasi TOCIeI0BaTEIbHOCTh PeKOMEHAAINH (3a1a4), KOTOpbIE MEpeaatoTcs C
MIOMOIIBIO TIPOTPAMMHUPOBAHHOTO y4eOHWKAa M BBIMOJTHSIOTCS oOydaeMmbiMH. CyIIecTBYyeT He-
CKOJIBKO Pa3HOBUAHOCTEH MPOrpaMMHUPOBAHHOTO O0yUEHUSI.

"  JIMHEWHOE mporpamMMupoBaHHOe oOydeHue. JInHeitHas mporpamMma XapakTepu3yercs
CIEIYIOIIUMU OCOOCHHOCTSIMU:

"  pas3BeTBJIECHHas nporpamma. Pa3BeTBieHHas NporpamMma OCHOBaHa BBIOOPE OJHOTO
MIPaBUJIILHOTO OTBETA U3 HECKOJIBKHUX JaHHBIX, OHA

Ecnu ocHOBOM JIMHENHON MporpaMMsl SIBJISETCS CTpeMIIEHHE n30exarh olnOoK, TO pas-
BETBJICHHAs TPOrpaMMa He HalpaBjeHa Ha JMKBUIAIMIO OMIMOOK B Mpoliecce O0yueHus: Onmo-
KU TPAKTYIOTCS KaK BOBMOXHOCTb OOHAPYXUTh HEJOCTAaTKU B 3HAHUAX 00y4aeMbIX, a TAK)XKE BbI-
SCHUTb, KaKHe MpobsieMbl o0yyaemble yACHIIN HepocTtatoyHo. IlocTenenHo (JuHeliHoe U pas-
BETBJICHHOE IPOrPaMMUPOBAHHOE) YCTYIHIIA MECTO CMEIIAHHBIM (popMaMm.

CymiecTByeT U MpoJoiKaeT pa3pabaThiBaThCsi OONBIIOE KOTUYECTBO UHCMPYMEHMAIb-
HbIX TIPOTPaMM Takoro Bujaa. OOIKUM UX HEAOCTAaTKOM s6715emcsi BbICOKasi TPYIAOEMKOCTh pa3pa-
0O0TKH, 3aTpyJHEHUS OPraHU3AIMOHHOTO U METOJUYECKOT0 XapakTepa MPH HCIOJIb30BAaHUH B
peaabHOM mpoliecce 00ydeHusI.

Mooenupyrowue npocpammsl OCHOBaHBI Ha TpadUUYECKUX HIUTFOCTPATUBHBIX BO3MOXKHO-
CTSAX KOMIIBIOTEPA, C OJTHOM CTOPOHBI, U BBIYUCIIUTENBHBIX, C IPYrOi, U MO3BOJIIOT OCYIIECTB-
JSTh KOMNbIOMEPHblUl SKCTIEPUMEHT. Takue mporpamMmbl MPEIOCTaBISAIOT BO3MOXHOCTh HaOIIO-
JIaTh HA DKpaHE JUCILIES HEKOTOPBIM MPOLECC, BIUASA HA €r0 X0/ IT01a4yeil KOMaH bl C KJIaBHAaTy-
PBI, MEHSIOIEH 3HaYEHUs TApaMETPOB.

Paszsusarowue uepyi mpe1oCTaBIAIOT B PACIIOPSKEHNE YUEHHKA HEKOTOPYIO BOOOpaXkae-
MYIO Cpelly, CYLIECTBYIOUIMH TOJBKO B KOMIIBIOTEPE MHUP, HAOOp KaKHX-TO BO3MOXKHOCTEH M
CpPEeACTB UX peann3anuu. Vcrnonb3oBaHue NMPENOCTABISIEMBIX IIPOTPAMMOM CPEACTB ISl PEATH-
3allUd BO3MOYKHOCTEH, CBSI3aHHBIX C M3YYEHHUEM MHpaA UTPHl U JACSITEIBHOCTHIO B 3TOM MHPE,
MPUBOJIUT K Pa3BUTHIO 00ydaeMoro, GOpMHUPOBAHUIO Yy HErO MO3HABATEIbHBIX HABBIKOB, CaMO-
CTOSITEIHOMY OTKPBITUIO MM 3aKOHOMEPHOCTEH, OTHOLIEHHH OOBEKTOB JEHCTBUTEIBHOCTH,
MMEOIINX 3HAYCHHUE.

Haubonbiiee pacnpocTpaHeHUe TOTYyYMIH 00yYaroiie MporpaMMbl MEPBLIX IBYX THUIIOB
B CBSI3U C MX OTHOCHUTEJIBHO HEBBICOKOM CIOHOCTHIO, BO3MOKHOCTBIO YHHU(PHUKAIIUU [IPH pa3pa-
0oTke MHOTUX O10KOB mporpamMm. Eciu mporpammer 3-To u 4-10 TUIIOB TpeOYIOT OONBIION pa-
00ThI IPOrPaMMUCTOB, IICUXOJIOTOB, CHEIMAIUCTOB B 00JaCTH M3y4yaeMoro mpeaMmeTa, menaro-
TOB-METOJIUCTOB, TO TEXHOJIOTHS CO3/IaHUsI TPOrpaMM 1-ro U 2-ro THUIOB CEroJiHs CHIIBHO YIIPO-
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CTHJIACh C ITOSABJICHUCM I/IHCprMeHTaJILHLIX CpC[[CTB HNJIN HAIIOJIHACMBIX aBTOMaTI/I3I/IpOBaHHBIX
00ydJaronux CUCTEM.

B nmporiecce KOHTPOIIS 3HAHUH MUPOKOE PACIPOCTPAHEHHE MTOTYIHIIO KOMITBIOTEPHOE Te-
CTUpOBaHUe. B psijie cTpaH TeCTUPOBAHHE BBHITCCHHIIO TPAJIMIIMOHHBIC (DOPMBI KOHTPOJIS - YCT-
HBIC U IIMCbMCHHBIC DK3aMCHBI U CO6€C€I[OB21HI/ISI.

Tunel KOMIBIOTEPHBIX TECTOBBIX 3aJaHHK OIPEACIAIOTCA CIIOCO0aMU OJHO3HAYHOIO
paCHO3HaBaHI/I$I OTBCTHBLIX HeﬁCTBHﬁ TGCTI/IpyeMOFO B COOTBETCTBUH C MOICIIBIO 3HaHPII>i.

VY4yeOHass MyJIbTUMEIUA M THIIEPMEINAa-TEXHOJIOTHS MPEACTABIACT COOOM pa3BUTHE TEX-
HOJIOTHUHU HpOI‘paMMI/IpOBaHHOI‘O 06y11eH1/1;1, XOTA ynop JCJIacTCA HEC Ha adallITUBHOCTb 06yquH51
U €ro METOJrYeckoe 00OCHOBAaHME, a Ha BHEIIHIOK HIUTFOCTPATUBHO-HAIIISIHYIO cTopoHy. Co-
BPEMCHHbBIE TpaUUeCcKre W 3BYKOBBIE BO3MOXHOCTH KOMIIBIOTEpa OOYCIOBWIM TOSIBICHUE
CPEJICTB THIIEP- U MYJIbTHUME/IHA.
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3. METOAUYECKHUE YKA3AHUSA
IO IMMPOBEJEHUIO TPAKTUYECKHNX 3AHATHIA

3.1 IIpakTuyeckoe 3ansitue Ne 1 (2 yaca).

Tema: «Mapopmanmonnsie Texnonoruu (MT) kak coctaBHas yacts uHGopmaTuku. Oc-
HOBHBIC TIOHATUS UT, CYyIIIHOCTB, KOMITOHEHTHI, Ki1accu(UKaIys, 0COOEHHOCTH BbIOOpa U HC-
M0JIb30BaHUS MH(GOPMAIITMOHHON TEXHOJIOTUN»

3.1.1 3aganue njst paboThI:

1. Uudopmarnmonnsie Texnonoruu (MT) kak cocraBHas 4acTh HHOOPMATHKH.

2. Ocuogubie norsiTH T, CyIIHOCT, KOMITOHEHTBI, KJIacCH(UKAIUs, 0COOCHHOCTH BBI-
0opa U KUCIOoJIb30BaHUS HH(GOPMALIMOHHON TEXHOJIOTUN

3.1.2 KpaTkoe onucanue NnpoBOAMMOIO 3aHATHS:

1. Uudopmanmonnsie Texnonoruu (MT) kak cocTraBHas yacTh HHOOPMATHKH.

2. OcuoBHble nioHsiTust T, CyIHOCTh, KOMIIOHEHTHI, KIIACCU(PUKALINS, OCOOEHHOCTH BHI-
0opa U KUCIOoJIb30BaHUS HH(GOPMALIMOHHON TEXHOJIOTUN

Hcnons3yembie B MPOU3BOJICTBEHHOUW cdepe Takue TEXHOJOTUYECKHE TOHSTHUS, KaK
HOpPMATHUB, TEXHOJOTHYECKUI MPOIECC, TEXHOIOTHYEeCKas: Onepaus 1 T.I., MOTYT IMPUMEHSATHCS
1 B nH(OpManMOHHOU TexHoJoruu. [Ipexie yemM pa3pabaThiBaTh ITH MOHITHS B JIFOO0OH TEXHO-
JIOTH, B TOM YHCJIe ¥ B UH()OPMAIIMOHHOM, BCerna cleAyeT HauuHATh C OMpe/esieHus enu. 3a-
TEM CJIEAYyeT MOMBITAThCS MPOBECTU CTPYKTYPUPOBAHHUE BCEX IMPEAIOJIAraeMbIX ACHCTBHM, MPHU-
BOJISIIIMX K HAMEUEHHOM 1eJIH, U BRIOpaTh HEOOXOIUMBIM MPOrPAMMHBII HHCTPYMEHTapU.

[Ipornecc nepepaboTku UHPOPMALIUU PECTABISAETCS B BUAEC UEPAPXUUCCKON CTPYKTYPHI
M0 YPOBHSIM.

1-ii ypoBeHBb - 3Tambl, I7I€ PEATU3YIOTCS CPABHUTEIBHO JIUTEIbHBIE TEXHOJIOTHYECKHE
MIPOLIECCHI, COCTOSIIIIME U3 OTepaluil U JeHCTBUI MOCIEIYIOIINUX YPOBHEH.

2-ii ypoBEHb - OIlepalii¥, B PE3yJIbTaTe BBIMIOJHEHUS KOTOPHIX OymeT co3laH KOH-
KpeTHBI 00BEKT B BEIOpaHHOU Ha 1-M ypoBHE MPOrpaMMHOM cpejie.

3-11 ypoBeHb - JCWCTBUS - COBOKYITHOCTh CTAHIAPTHBIX JIJISl K&KIOW IPOTPaMMHON CpeIIbl
npueMoB padOThI, MPUBOISIINX K BHITOJHEHHUIO TOCTABICHHON B COOTBETCTBYIONICH Omepanuu
nenu. Kaxnoe neicTere H3MeHsET COIepKaHne DKpaHa.

4-1f ypOBEHB - AIIEMEHTapHBIE ONEPAIINH 110 YIIPABJICHUIO MBIIIBIO U KIIABUATYPOM.

N3 »TOr0 OrpaHMYEHHOr0 YKCIia SJIEMEHTAPHBIX ONepaluii B pa3HbIX KOMOWHAIIUSIX CO-
CTaBJIsIeTCS IEHCTBUE, a U3 IEHCTBUI, TaKKe B Pa3HBIX KOMOMHAIIUAX, COCTABJISIOTCS OTepaIuy,
KOTOpPBIE€ OMPEACISAIOT TOT WM WHOW 3Tan. COBOKYITHOCTh TEXHOJIOTHYECKUX ITArloB oOpasyer
TEXHOJOTHYECKHI MPOIIecC (TEXHOIOTHIO).

NudopmaninonHas TeXHOIOTHSI T0JKHA OTBEYATh CIIEIYIOIUM TPEOOBAHUSIM:

- obecrmeunBaTh BHICOKYIO CTEMEHb PACUJICHEHHUs BCero mpoiiecca o0paboTku uHpOp-
Manuu Ha dtansbl ((pa3bl), onepanuu, 1eHCTBUS;

- BKJIIOYAaTh BECb HAOOp 3JEMEHTOB, HEOOXOAMMBIX JUTSI TOCTHXKEHHUS MOCTaBICHHON
LeH;

- HWMETb PeryJSIPHBII XapakTep. DTambl, JeHCTBUS, OMEpAIlUH TEXHOJIOTHYECKOTO MPo-
1ecca MOTyT OBbITh CTaHAAPTU3UPOBAHBI U YHU(PUIIMPOBAHBI, YTO MO3BOJIUT Oosee 3P(HEKTUBHO,
OCYIIECTBIISTH IEJICHANIPABICHHOE YIIPaBlIeHUEe HHPOPMAITMOHHBIMHE MIPOIIECCAMHU.

OyHKIMH aBTOMATH3UPOBAHHOW HH(POPMAIIMOHHOW TEXHOJIOTHH

Hcnonb3yst TeXHOMOTHYECKHH acieKT paccMoTpenus, B AVC BoIIeSIOT anmnapar yrnpas-
JICHUS, a TAKKE TEXHUKO-YKOHOMHUYECKYI0O MH(POPMAIINIO, METOIBI M CPEJICTBA €€ TEXHOJIOTHYe-
CKolt 00paboTku. BeifienuB anmapaT yrnpaBieHHs], OCTaBIIHECS dJIEMEHThI, TEXHOJIOTUYECKH TeC-
HO B3aMMOYBSI3aHHBIE, TPH YCIOBUU €IWHOTO CHCTEMHOTO WCIOJIb30BaHUS DKOHOMHKO-
MaTEeMaTHYECKUX METOJOB U TEXHHUYECKHX CPEJCTB YIPAaBICHUS 00Pa3ylOT asmomMamusupos8aH-
HY10 UH@OpMayuorHyo mexnonocuio oannvix (AUT).

SIBsIsICH YETOBEKO-MAIIMHHON CHCTEMOM, B paMKaX KOTOpOW peanusyeTcss HHpopMaIu-
OHHAasi MOJIeJb, (popMaNU3yroIIas MPOIEeCcChl 00PaOOTKU TAHHBIX B YCIOBUAX HOBOM TEXHOJIOTHH,
AUT 3ambikaer depe3 ceOsi MpsiMble U OOpaTHbIE WH(OPMAIMOHHBIE CBSI3U MEXAY OOBEKTOM
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ynpasienus (OY) u annaparoM ynpasieHus (AY), a Takke BBOJUT B CUCTEMY M BBIBOJUT U3
Hee MOTOKU BHEIIHUX HH(OPMALMOHHBIX CBS3EH.

Oynkuun AUT omnpenenstor ee CTpyKTypy, KOTOpasi BKJIIOYAET CIIENYIOIINE IPOLEAYPbI:
cOOp U perucTpalmio JaHHBIX; MOJTOTOBKY MH(OPMAIIMOHHBIX MacCUBOB; 00pabOTKY, HAKOILIe-
HUE W XpaHEHHUE JaHHBIX; (HOpPMUPOBAHHE PE3YyIbTaTHOW MH(OpPMALUK; Mepenady JaHHBIX OT
HMCTOYHUKOB BO3HUKHOBEHHS K MECTy 00pabOTKH, a pe3ylbTaToB (PacueroB) - K MOTPEOUTENAM
uHOpPMALIUKU TS IPUHATHUS YIPABICHUYECKUX PEILICHHIA.

Coop u pecucmpayus ungopmayuyu TPOUCXOIAT MO-Pa3HOMY B Pa3IMYHBIX 3KOHOMHUYE-
ckux oOwektax. Hambomnee cioxHa 3Ta mpoueaypa B aBTOMAaTU3WPOBAHHBIX YIPaBIEHYECKUX
mpoleccax MPOMBIIUICHHBIX TPEIIPUITUNA, PUPM, Te MPOU3BOIATCSA cOOp M perucTpauus nep-
BUYHOH y4eTHON MH(POPMAIIUH, OTPAXKAIOIIEH MTPON3BOICTBEHHO-X03HCTBEHHYIO JEATEIBHOCTD
oOnekTa. He MeHee cioxHa 3Ta mporeaypa U B (UHAHCOBBIX OpraHax, rje MpoucXoauT ohopm-
JIEHUE IBUKEHUS JIEHEKHBIX PECYPCOB.

Oco0oe 3HaueHue MpU 3TOM MPUAAECTCS AOCTOBEPHOCTH, MOJHOTE M CBOEBPEMEHHOCTH
nepBuyHON nHPOp™Marun. Ha npeanpusituun c60p u peructparyst tHGOPMAIH TPOUCXOISAT MPH
BBITIOJTHEHUH PA3JIMYHBIX XO35MCTBEHHBIX OIepaluii (pueM roToBOM MpOoAYKIUH, MOIYYeHHUE U
OTITYCK MaTEpUaJIOB U T.II.), B 0aHKaxX - MPU BBHINOJHEHHH (PUHAHCOBO-KPEAUTHBIX OMEPAINid C
IOPUJIMYECKUMU U (DPU3UYECKUMHU JIMLAMH. YUETHbIE JaHHbIE MOT'YT BO3HUKATh Ha pabo4MX Me-
CTax B pe3yybTaTe MOoJICUueTa KOJUYECTBA 00paOOTaHHBIX JETAJNCH, MPOIISAIINX COOPKY Y3JIOB,
U3JIeNHiA, BBISIBIICHUS Opaka u T.1. B mpouecce c6opa dakruueckoit nHGOpMaluu Npou3BOIATCS
U3MEpEHUE, MOJICUET, B3BEIINBAHNE MATEPUAIBHBIX O0BEKTOB, MOACUYET JCHEXKHBIX KYIIOp, MO-
Jy4yeHHEe BPEMEHHBIX M KOJIMYECTBEHHBIX XapPaKTEPUCTUK PabOThI OTACNIbHBIX HCIOIHHUTENEH.
Co6op mH(popManuHY, Kak MPaBUIIO, COMTPOBOXKIACTCS €€ perucTpainuei, 1.e. pukcanuein nHPop-
MallMd Ha MaTepuallbHOM HOcHUTeNe (JOKyMEHTE, MalllMHHOM HocuTene), BBojoM B [I9BM. 3a-
IIUCh B NEPBUYHBIE JOKYMEHTHl B OCHOBHOM OCYILECTBISIETCSI BPYUHYIO, [I0ATOMY IPOLEAYPHI
cOopa U PerucTpalnuu OCTAIOTCS MOKa Haubosee TPYI0EeMKUMHU, a MPOLEeCC aBTOMAaTU3AlUU J0-
KYMEHT0000POTa - MO-TIPEKHEMY aKTyaJbHBIM.

Ilepeoaua ungopmayuu OCymeCTBIAETCS PA3IMUHBIMU CIIOCOOAMU: C MOMOIIBIO Kypbe-
pa, mepechuIKa Mo MouTe, JOCTaBKAa TPAHCHOPTHBIMU CPEACTBAMHM, AUCTAHIIMOHHAS Nepesada 1o
KaHajaM CBA3M C IIOMOILBIO APYTUX CPEICTB KOMMYHHUKalui. /lucTaHnioHHas nepenada mo Ka-
HaJlaM CBSI3U COKpalllaeT BpeMs Nepelaui JaHHBIX, OJHAKO JIJISl €€ OCYIECTBICHUSI HEOOX O MBI
CIEMaJIbHbIE TEXHUUYECKUE CPEICTBA, YTO yAOpOXKaeT mpouecc nepenadu. [IpennodyrurensHsim
ABJIIETCS UCIIOJIb30BAHME TEXHUYECKHX CPEACTB cOOpa M perucTpanuu, KOTopble, coOupas aB-
TOMaTHYECKH MH(OPMAIMIO C YCTaHOBJIEHHBIX Ha pPa0OYMX MeCTax JaT4YMKOB, MEPEAaloT ee B
OBM nns nmocnenayrorieii 00paboTKH, YTO MOBBIIIAET €€ JOCTOBEPHOCTh M CHUIKAET TPYIOEM-
KOCTb.

JIMCTaHIIMOHHO MOYET MepeaBaThCcsl Kak nepBUYHas HH(OpMaLKs C MECT €€ BOSHUKHO-
BEHUsI, TaK U pe3yibTaTHas B 0OpaTHOM HampasieHUU. B 3ToM cityuae pesynbraTHas uHpopma-
s (pUKCUpyeTcs pa3InyHbIMU YCTPOMCTBAMU: JUCILIESAMH, TabJI0, MeYaTalOIMMH yCTPOHCTBA-
miu. [locTynienune nHbopmanuu 1mo KaHaiaaM CBSI3U B IIEHTP 00paOOTKH B OCHOBHOM OCYIIIECTB-
JsieTcst AByMs crioco0aMy: Ha MAllMHHOM HOCHUTEJIE WM HEMOCPeICTBEHHO BBoOM B OBM npu
MOMOIIH CTIEUATBHBIX MPOrPAaMMHBIX U alllapaTHBIX CPEJICTB.

[IpumeHeHne AUCTaHIMOHHOMN Iepelaydl 3HAUYUTENbHO YCKOPSET MpOX0oxkaeHue UHPOop-
MallM1 ¢ OJHOTO YPOBHS YIpaBJeHHUs Ha IPYToil U cokpaiaet oduiee BpeMst 00pabOTKH JaHHBIX.

Mawunnoe kooupoearue - poIeAypa MaITUHHOTO MpeACTaBIeHUs (3amucu) uHpopma-
IIMM Ha MAIIMHHBIX HOCUTEJSIX B KoJax, NpuHATHIX B [IDBM. Takoe koaupoBanue uHGoOpMaluu
MIPOU3BOJIUTCS MyTEM IEPEHOCa JAHHBIX NMEPBUYHBIX JIOKYMEHTOB Ha MAarHUTHbBIE JMCKH, WH-
dopmanuu ¢ KOTopsIx 3ateM BBoAUTCsA B [IDBM 11t 06paboTku.

3anuch MHPOpPMAIMK Ha MallIMHHBIE HOCUTEN! ocyiecTBiseTcs Ha [IDBM kak camocro-
ATeNbHAs MPOLEypa WIN KaK pe3yilbTaT 00padoTKH.

Xpanenue u Hakonnenue MHGOPMAIMU BBI3BAHO MHOTOKPATHBIM €€ MCIOJIb30BaHHEM,
IPUMEHEHHEM YCIIOBHO-TIOCTOSIHHOM, CIIPaBOYHON U IPYTUX BUAOB MH(OpMAIMH, HEOOXOAUMO-
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CTBhIO KOMIUIEKTALMU MEPBUYHBIX JAaHHBIX 0 UX 00paboTkH. XpaHeHHe W HaKoIJieHHe HHop-
MallMM OCYILECTBIIETCS B MH(OPMAIMOHHBIX 0a3ax, Ha MAIlMHHBIX HOCUTENAX B BHJE MH(Op-
MalMOHHBIX MacCHBOB, I'/I€ JaHHBIEC PacIOJIaratoTCs 110 YCTAaHOBJIEHHOMY B IPOLIECCE ITPOEKTH-
POBaHHUS MOPSIKY.

C xpaHeHHEM U HAKOIUICHHEM HEMOCPEICTBEHHO CBS3aH NOUCK JaHHBIX, T.€. BHIOOpKa
HYXXHBIX JIaHHBIX M3 XpaHUMOM MH(OpMaIuK, BKIIOYasi HOUCK UH(OpMAIMHY, MOAJIeKaIlel Kop-
pexTupoBke wiau 3amene. [Iponenypa nmoucka mH(pOpMAIMK BBIIOIHAETCS aBTOMAaTHYECKH Ha
OCHOBE COCTaBJIEHHOTO IoJib30BaTeneM uin [I9BM 3ampoca Ha HyXHYyr0 HH(pOpMaLuIo.

Obpabomxa ungopmayuu npousBoautcs Ha [IBM, kak npaBuiio, JEICHTPATH30BAHHO,
B MECTaX BO3HHUKHOBEHMs MEPBUYHON MHPOpMaLMU, IIe OPraHU3yIOTCS aBTOMAaTU3MPOBAHHBIE
paboune MecTa CHEIHaINCTOB TOM WM MHOW YIpaBJIEHYECKON CIyXOblI (0TaeNIa MaTepUaibHO-
TEXHUYECKOr0 CHa0KeHHUsI M CObITA, OTZAeNa INIaBHOTO TEXHOJIOra, KOHCTPYKTOPCKOIO OTHENa,
OyXxranTepuu, IUNIAHOBOTO OTnena u T.M.). OOpaboTKka MOXKET MPOU3BOAMTHCS HE TOJIBKO aBTO-
HOMHO, HO M B BBIYMCIHUTEIBHBIX CETSX, C MCNOJb30BaHHMEeM Habopa IIDBM mnporpamMmHbIX
CpeACTB U MH(POPMAITMOHHBIX MACCHUBOB ISl pelIeHUs (YHKIIMOHATBHBIX 3a/a4.

B xozne pemenus 3anau Ha 9BM B COOTBETCTBUHU C MAalIMHHOW IporpamMmoil gpopmupy-
IOTCSI PE3YJIbTaTHBIE CBOJIKH, KOTOPBIE MEUATAIOTCS MAIIMHON HA OyMmare Win OTOOpa)xaroTcs Ha
JKpaHe.

[leyatb cBOJOK MOKET CONMPOBOXKIAATHCS MPOLIEAYPON TUPAXKUPOBAHUS, ECIIH TOKYMEHT C
pe3yiabTaTHON HH(pOopMaLueil HeoOXOAUMO MPETOCTaBUTh HECKOIBKUM M0JIb30BATEISM.

Ilpunamue pewenuss B aBTOMaTU3UPOBAHHONW CUCTEME OPraHU3alMOHHOIO YIPABICHUS
OCYILECTBIISICTCS CIIELUAINCTOM C NMPUMEHEHUEM WM 0e3 NPUMEHEHUs TeXHUYECKUX CPEICTB,
HO B TIOCJIEZIHEM CJIy4ae Ha OCHOBE TIIATEIHHOI'O aHAJIM3a Pe3ybTaTHOW MH(OPMAIUH, TOIY-
yeHHOH Ha [IDBM. 3agaua npuHATHS peLICHUN OCTIOKHAETCS TEM, YTO CIELMAIUCTY MPUXOAUT-
Csl ICKaTh U3 MHOKECTBA JIOIYCTUMBIX pELICHUI Haubosee mpruemieMoe, CBOSIee K MUHUMY-
My HOTEpU PecypcoB (BPEMEHHBIX, TPYAOBbIX, MaTepUAIbHBIX U T.1.). biaronaps npumeHeHuo
nepcoHanbHBIX OBM U TepMUHAIBHBIX YCTPOWCTB MOBBIIACTCS AHATUTHYHOCTh 00padaThiBa-
eMBIX CBEJICHMH, a Takxke oOecreuynBaeTcs MOCTENEeHHbIM nepexo ] K aBTOMaTH3aluK BbIpa-
0OO0TKM ONTHMAaIbHBIX PELIEHUI B MPOILECCE AMATIOra IMOJIb30BATENs C BBIYUCIUTEIBLHON CHCTe-
MOMH. DTOMY CITIOCOOCTBYET HCHOIb30BAHNE HOBBIX TEXHOJIOTUH 3KCIEPTHBIX CUCTEM IOJIEPIKKU
MIPUHSATUS PELICHUM.

CrpykTypa aBTOMAaTU3MPOBAaHHOW MH(POPMALIMOHHON TEXHOJIOTUN

CtpykTypa aBTOMaTU3MpPOBAHHOW MH(OPMAIIMOHHON TEXHOJOTMM Ipe/CTaBlieHa Ha pHU-
cyHke 2.1.

NudopmanmoHHbie MOTOKYU (BHEIII-
HUe UH(POPMALIMOHHBIE CBSI3N)
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3.1.3 Pe3yabTaThl M BBIBOABI: B PE3YJIbTATE IPOBEIEHHOIO 3aHATHUS CTYACHTHI:

- ocsowi roustusa 0o UT;

- IpuoOpenar yMEHHsI M HaBBIKM XapaKTEPH30BaTh CYIIHOCTb, KOMIIOHEHTHI, Kiaccudu-
Kalusi, 0COOEHHOCTH BbIOOPA U MCII0JIb30BaHMsI HH(POPMALIMOHHOMN TEXHOJIOTUH.

3.2 IIpakTudeckoe 3ansaTue Ne 2 (2 yaca).

Tema: «[lonstue nHPOpPMAIMK U OCHOBHBIE MPUHLIMUIBI 00pabOTKH TAaHHBIX B mpodec-
CHOHAJIbHOM JiesTenbHoCcTH. O030p METO/10B, MOIeNel 1 cpeacTB 00paboTKU NaHHBIX (cOop, cu-
CTeMaTH3alHsl, XpaHeHHEe, KOMMYHUKAIlUU, 00paboTKa 1 BBIBOJ (BU3yaIu3amys) HHPOPMALIUH )>»

3.4.1 3apaunmue a5 padoThi:

1. IonsaTne MHPOPMALMK ¥ OCHOBHBIE NPUHLIMIIBEI 0OpabOTKH JaHHBIX B Ipodeccuo-
HAJIBHOM J1eATEIbHOCTH.

2. O0630p MeTOMOB, MOJEIEH W CPEICTB OOpabOTKM NaHHBIX (COOp, cCHCTeMaTH3alus,
XpaHeHHE, KOMMYHHKAIIUHA, 00pab0TKa ¥ BBIBOJI (BU3yan3alus) HHGOpPMAITIH ).

3.4.2 KpaTkoe onucanue NpoBOJAMMOIO 3aHATHS:

1. Tlonsatue mHOpMaAMU U OCHOBHBIC NMPUHIMIIBI 0OPaOOTKH JAaHHBIX B MPOQECcCHo-
HaJIbHOW JI€SITENBLHOCTH.

2. O630p METOJ0B, MOJENCH M CpencTB 0O0paOOTKM AaHHBIX (cOOp, CHCTEMaTH3AIMs,
XpaHeHWEe, KOMMYHUKAIIMK, 00paboTKa U BEIBOJ (BU3yasIn3alusi) HHGOPMAITUH ).

NudopMannoHHas TEXHOJIOTHS 00PA0OTKH JAHHBIX

NudopmanronHas TEXHOJIOTUSI 00paOOTKH JAaHHBIX MpEAHA3HAYCHA JIJIsl PEIICHHS XOPO-
IO CTPYKTYPUPOBAHHBIX 33]1a4, MO KOTOPHIM UMEIOTCS HEOOXOIMMBbIe BXOJHBIC TAHHBIC U U3-
BECTHBI aJITOPUTMEBI U JIPyTrye CTaHAAPTHBIC MPOLEAYPHI HX 00pabOTKU. DTa TEXHOIOTHS TIPUMeE-
HSIETCS. Ha YPOBHE ONEPAIMOHHOMN (MCIONHUTENbCKOW) NeATEeNbHOCTH IEepPCOHaIa HEBBICOKOU
KBUTH(UKAIIMA B TEJAX aBTOMATH3AI[MH HEKOTOPBIX PYTHHHBIX TOCTOSHHO TOBTOPSIEOIIAXCS
orepanuil ynpasieHueckoro Tpyaa. [loaromy BHeApeHne HHPOPMAIIMOHHBIX TEXHOJIOTUN U CH-
CTEM Ha 3TOM YPOBHE CYIIECTBEHHO IMOBBICUT NMPOU3BOAUTEIHHOCTh TPY/Aa IEpCOHaNa, 0CBOOO-
JTUT €ro OT PYTHHHBIX OMepaiuii, BO3MOXHO, Ja)e MPHUBEAET K HEOOXOAMMOCTH COKpAaIlleHUs
YUCJICHHOCTH PAOOTHUKOB.

Ha ypoBHe onepalinoHHON AESITEN,HOCTH PEIIAIOTCS CIECAYIOIINE 3aJaun:

- 00paboTka TaHHBIX 00 omepanusx, IPOU3BOAUMBIX (PUPMOIL;

- CO3JlaHUE MEePUOJINYECKUX KOHTPOJIBHBIX OTYETOB O COCTOSHUU JIeT B PUPME;

- TOJYYCHHE OTBETOB Ha BCEBO3MOXXHBIC TEKYIIHE 3aIPOCH U 0(OPMIICHHE MX B BHJIE
OyMa)XHBIX JIOKYMEHTOB WJIH OTYETOB.

Cy1iecTByeT HECKOJIBKO OCOOCHHOCTEH, CBSI3aHHBIX C OOpaOOTKOM JaHHBIX, OTJIMYAIO-
[IMX JAHHYIO TEXHOJIOTHIO OT APYTHX:

- BBINIOJIHEHHE HEOOXOIUMBIX (GupMe 3amad mo oopadoTke maHHbIX. B moboi dupme
nomxHa O0b1Th IC 00paboTku TaHHBIX U pa3paboTaHa COOTBETCTBYIOIIAs HHPOPMAIIMOHHAS TEX-
HOJIOT S,

- pelIeHHe TOJIbKO XOpOIIO CTPYKTYPHPOBAHHBIX 3ajad, A KOTOPhIX MOXKHO pa3pa-
00TaTh AJIrOPUTM;

- BBINOJIHEHUE CTaH/IaPTHBIX MPOLEeTyp 00padOTKH;

- BBINTOJIHEHHWE OCHOBHOTO 00bheMa paboT B aBTOMATHYCCKOM PEKHME ¢ MUHUMATbHBIM
y4acTHUEM YeJIOBEKa;

- HCIOJIb30BAHME JICTATM3UPOBAHHBIX JAHHBIX. 3aIUCH O JIEATCILHOCTH (PUPMBI HMe-
10T JCTaIbHBINA XapakTep, JOMYCKAIOIIUN POBEACHIE PEBU3UIA;

- aKIEeHT Ha XPOHOJIOTHIO COOBITHIA;

- TpeboBaHHWE MUHUMAIILHON MOMOIIM B PEUICHUH MPOOJEM CO CTOPOHBI CIEIHAIIH-
CTOB JAPYTHX YPOBHEW.

OcHogHble KOMNOHEHMbl

Coop oannwvix. I1o mepe Toro kak ¢pupma IPOU3BOJUT MPOAYKIHMIO WM YCIYTH, KaXI0e

ee JIeHCTBIE COMPOBOXKAAECTCS COOTBETCTBYIOLIUMHU 3aMUCAMHU JTaHHBIX. OOBIYHO nercTBUS Qup-
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MBI, 3aTParuBalolIe BHEIIHEE OKPYKEHHE, BBIICISAIOTCS 0C000 KaK ONepariu, IpOU3BOIUMBIE
bupmoii.

Obpabomxa Oaunvix. JIns co3maHusi W3 TOCTYMAOIIMX JAHHBIX HH(DOpPMAIMH, OTpa-
JKaroue NesTeIbHOCTh PUPMBI, UCIIOJIB3YIOTCS CIIEIYIOIINE TUIIOBBIE ONEepaIliH:

- kiaccuukanus win rpynnupoka. [lepBuuHble JaHHBIE OOBIYHO UMEIOT BUJ KOJIOB,
COCTOSIIIMX M3 OJHOTO HJIM HECKOJIbKMX CHMBOJIOB. ODTH KOJbI, BBIPaKAIOIUE OIpeaeTIeHHbIC
NpPU3HAKH 00BEKTOB, UCIIOIB3YIOTCS IS MACHTU(HUKAIIMY U TPYNIIUPOBKY 3amucel (IIpu pacyere
3apabOTHOM TUIAaThl Ka)/1as 3allkCh BKIIOYAET B ce0sl Ko pabOTHHKA, KOJ MOApa3/iesieHusl B KO-
TOPOM OH paboTaeT u T.11.);

- COPTHUPOBKA, C IOMOIIBI0 KOTOPOH YHOPSAOYMBAECTCS MOCIEI0BATEILHOCTD 3aMHCei;

- BBIYUCIICHUS, BKIIOYAIOIIUE apH(PMETHIECKHE U JIOTHIECKUE ONEepaIiiy. ITH onepa-

I[UU, BBIIIOJIHSAEMbIE HaJ[ TaHHBIMH, JAIOT BO3MOXKHOCTD IOJIy4aTh HOBBIE JIaHHBIE;

- YKpYIHEHHUE WM arperupoBaHHe, CIyXallee /Ui YMEHBIICHHU KOJIUYeCTBa JTaHHBIX
u peanu3yemoe B GopMe pacyeToB UTOTOBBIX WIIM CPETHUX 3HAUCHUH.

Xpanenue Oannvix. MHOTHE HaHHBIE HA YPOBHE OIEPAIIMOHHOW JESTEIBHOCTH HE00-
XOJIMMO COXPaHATh ISl TOCIEAYIOIIero MCHOab30BaHus. [l UX XpaHEHHUs CO3AaroTcs 0asbl
JTAHHBIX.

Coszoanue omuemos (0oxkymenmog). B uHQoOpMaIMOHHON TeXHONOrHH 00pabOTKU AaH-
HBIX HEOOXOIMMO CO3/1aBaTh JOKYMEHTHI JIJIsl PYKOBOJCTBA M pAaOOTHUKOB (PHPMBI, a, TAKKE IS
BHEIIHUX MapTHEPOB. [Ipu 3TOM JOKYMEHTBI MOTYT CO3/1aBaThCs KakK MO 3allpoCy WM B CBSI3U C
NpOBEIEHHON (UPMOHN omeparfeid, Tak ¥ NepUOJUYECKH B KOHIIE KaXKIOTO Mecsla, KBapTaia
WM TOJa.

3.2.3 Pe3yabTaThl U BBIBO/ABI: B PE3YJIbTATE IPOBEICHHOT0 3aHATHUS CTYACHTHI:

- OCBOWJIM TIOHSITUS METOJIOB, MOJIENIeH U CPEACTB 00OpabOTKH TaHHBIX;

- IPUOOpENH YMEHHUS U HABBIKH XapaKTEPU30BaTh METOIBI, MOAEIH M CPEICTBA 00paboT-
KU JJAaHHBIX.

3.3 IIpakTtuyeckoe 3ansitue Ne 3 (2 yaca).

Tema: «MHcTpymenTapuil uHgopmarmonHoil rexnonoruu (MUT), onpenenenre u Ha3Ha-
YEHHUE»

3.4.1 3aganue 151 paboThI:

1. Mucrpymenrtapuit uapopmarmonnoit trexnonoruu (MUT), onpenenenne u Ha3HayeHuUe.

3.4.2 KpaTkoe onucanue nNpoBOAMMOIO 3aHATHSA:

1. MucrpymenTtapuii uHpopmanmonnoi texuonoruu (UT), onpenenenue n Ha3HaYSHHE.

HNucTpyMenTapuii HHPOPMALIMOHHON TEXHOJIOTHH

TexHHMuecKUMH cpelcTBaMHM MPOU3BOJACTBA MH(OpMaIMK SBISETCA amnmapaTHoe, Mpo-
rpaMMHOE U MaTeMaThuyeckoe obecrnedeHnue 3Toro nporecca. C UX MOMOIIBIO POU3BOAUTCS T1e-
pepaboTka nepBUYHONW HH(poOpManMM B HMHGOpPMALHIO HOBOro KadectBa. OTIOENBHO M3 3THX
CPECTB BBIJCIAIOTCS NMPOTPAMMHBIE MPOAYKTHI M HA3bIBAIOTCS MHCTPYMEHTapHEM, T.€. IpPO-
IpaMMHBIM UHCTPYMEHTaprueM HH()OPMAITMOHHON TEXHOJIOTHH.

Hucmpymenmaputi unghopmayuonnoti mexnono2uu - OJUH WIA HECKOJBKO B3aHMMOCBS-
3aHHBIX MPOrPAMMHBIX MPOIYKTOB JUI OMPENEIEHHOTO TUIIa KOMIIBIOTEpPa, TEXHOJIOTHS PabOThI
B KOTOPOM I103BOJIAET JOCTHYb ITOCTABIEHHYIO IIOJIB30BATENEM LIEIIb.

B xadyecTBe MHCTpYMEHTAapHUsI MO>KHO HCIIOJIB30BAThH CIEAYIOLIUE PACTIPOCTPAHEHHBIE BU-
JIbl IPOTPAMMHBIX MTPOYKTOB JJIsi IEPCOHATIBHOTO KOMIIBIOTEPA: TEKCTOBBIH IMpoleccop (penak-
TOp), HACTOJIbHBIE U3/IATEIILCKUE CUCTEMBI, JJIEKTPOHHBIEC TaOJIUIIbl, CUCTEMBI yIIpaBlieHHs Oa3a-
MU JTaHHBIX, JIEKTPOHHBIE 3aMUCHbIE KHUXKKH, AMEKTPOHHbIE KaJleHAapy, HH()OPMAallMOHHbIE CH-
CTeMbl (PYHKIMOHAIBHOTO Ha3HaueHHs ((hUHAHCOBBIE, OyXrajaTepckue, s MapKeTHHra M 1p.),
AKCIIEPTHBIE CUCTEMBI U T.J.

3.3.3 Pe3yabTaThl M BBIBOABI: B PE3YJIBTATE IPOBEIECHHOTO 3aHATHUS CTYACHTHI:

- OCBOMWJIM MOHSTHE UHCTpYMeHTapus nHdopmannonHo texuonoruu (UT), onpenenenue
Y Ha3HA4YEHHUE.
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- IPUOOpPENN YMEHHS M HABBIKM XapaKTepU30BaTh MHCTPYMEHTapuili WHPOPMAITMOHHON
texnosioruu (UT), onpenenenre n Ha3HAYCHUE.

3.4 IlpakTtuyeckoe 3ansitue Ne 4 (2 yaca).

Tema: «Ilaketsl mpuknagaeix nporpamm (IIT1I1), kak uHCTpYMEHTapuii pemeHus QyHkK-
[MUOHANBHBIX 3a1a4. OmnpeneneHue, Kiaccuukaius, oommii 0030p, Ha3HAYCHUE W TEHACHIINU
pa3ButHs. PeiHok nporpammMHubix mpoaykToB TTITTI»

3.4.1 3aganue nis1 paboThI:

1. ITaketsr npukiaagabix nporpamm (III1I1), kak wHCTpyMeHTapuil pemeHus QyHKIHO-
HAIBHBIX 3a1a4. Onpenenenue, kKiaccudukamms, oomuii 0030p, Ha3HAUCHUE U TCHIICHIIUHU pa3-
BUTHS. PhiHOK nmporpaMmmubix nipoaykToB IT1I1.

3.4.2 KpaTkoe onucanue nNpoBOJAMMOIO 3aHATHS:

1. ITaketsr npukiaagabix nporpamm (III1I1), kak wHCTpyMeHTapuil pemeHus QyHKIHO-
HAIBHBIX 3a1a4. Onpenenenue, kKiaccudukamms, oomui 0030p, Ha3HAYCHUE W TEHICHIIUU Pa3-
BUTHS. PhiHOK nmporpaMmMubix nipoaykToB IT1I1.

OO0mas XapakTepuCTUKA TEXHOJIOTMH CO3AHMS MPOTPAMMHOIO o0ecredeHunst

K nmporpamMMHO-MHCTpyMEHTaIbHBIM CPEICTBAM B MEPBYIO OU€pe/lb OTHOCSTCS alTOPHUT-
MHUYECKHUE SI3BIKM M COOTBETCTBYIOIIME MM TPAHCIATOPHI, 3aT€M CHUCTEMBI YIIpaBJeHUs 0azaMu
naHHbIX (CYB/]) ¢ S3bIKOBBIME CpeJICTBAaMH IPOrPaMMUPOBAHUS B UX CpPeJie, IIEKTPOHHbIE Ta0-
JUIBI C COOTBETCTBYIONIMMHU CPEACTBAMHU UX HACTPOUKH U T.II.

PaccmoTtpum 3tarnsl pa3paboTKu MporpaMm.

Pa3zpadorka
Cocrasiienne
IlocranoBka MaremaTtuyeckoe (BBIOOD M
(apanramnus)
3aa4u onucaHue ajanTanms)
NporpaMmsl
aJIropuT™Ma
TecTupoBaHnue IIpuemo-
OnbITHast IIpombIlieHHas!
U OTJIa/IKa cIaTOYHbIE
IKCITyaTanust IKCIIyaTaAlUst
NMPOrpaMMsblI HCNIBITAHUS

Puc.7.1 - Dramnsl pa3paboTKu MPOrpaMMHOI0 0OeCTIEYEeHHUI.

Ilepeuiii sman npeacTaBiseT co00il nocmanosky 3adauu. Ha 3ToM 3Tane packpblBaeTcs
CYILIIHOCTb 33/1a4H, T.€. OpMyIUpPYETCs Leb €€ PEeLIEeHUs; ONpeaeNsieTcs B3auMOCBS3b C APYTH-
MU 337ayaMM; YKas3bIBaeTcs IMEPUOJAWYHOCTb PEIIEHUs; YCTaHABIMBAIOTCS COCTaB U (OPMBI
MPEJICTaBICHUS BXO/IHOM, TPOMEXYTOUYHOMN U pe3ysIbTaTHON HH(OPMALINH.

Ocoboe BHHMaHHE B IMPOLIECCE MOCTAHOBKU 33Ja4yM yJENSeTcsl NeTaJbHOMY OINHCAaHHIO
BXOJIHOM, BBIXOAHON (pe3yJabTaTHON) U MEKYTOUHON MH(POpPMAIUH.

OCOoOEeHHOCTh pealM3allMyd 3TOro 3Tama TEXHOJIOTHYECKOro Mpolecca 3aKIYaeTcs B
TOM, YTO KOHEYHBII MOJIb30BaTENb pa3padaTbiBa€MON MpOrpaMMbl, XOpOILIO 3HAIOLIUN €e Mpo-
OJIEMHYIO CTOPOHY, OOBIYHO XYK€ IMPEJCTaBIIsAET CHEHU(PHUKY U BO3MOXHOCTH HCIOJIb30BAHUS
OBM mis pemennst 3ana4uu. B cBoro odepess, mpeaMeTHast 00JacTh MoIb30BaTesst (0COOCHHO ee
OTJeNIbHBIE HIOAHCHI, CIOCOOHBIE OKa3aTh BIMSHUE Ha PELICHHE 3aJaud) 3a4acTyl0 HE3HaKoMa
pa3paboTuMKy MPOrpaMMBbl, XOTSI OH 3HAeT BO3MOXKHOCTH U OIpaHUYEHHUs Ha npuMeHeHne JBM.
VIMEeHHO 3TH MPOTUBOpEYHs SABJISAIOTCS OCHOBHOW MPUYMHONW BO3HMKHOBEHHUS OLIMOOK IpuU pea-
JU3alUU TaHHOTO dTara TEeXHOJIOTMYECKOTo Ipoliecca pa3paboTKU Iporpamm, KOTOpbIE 3aTeM
HEM30€KHO OTPaXKAroTCs U Ha Mocheayromux ranax. OTcioaa B BAXXHOCTb U OTBETCTBEHHOCTh
ATOrO 3Tana, TPeOyIIIero OCyIIeCTBICH!SI KOPPEKTHOM U MOJIHOM OCTaHOBKH 3a/1a4H, a TaKkKe
HE00XO/IMMOCTH OJTHO3HAYHOI'O €€ OHUMAaHMs KaK pa3paboTYNKOM IMPOTrpaMMbl, TaK U €€ MOJIb-
30BaTeJIEM.
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Bmopoti s5man B TeXHOJIOTUHN pa3pabOTKU MPOTPAMM - MamemMamuieckoe Onucanue 3a-
Ooauu 1 BbIOOp MeTona ee pemeHus. Hammune sToro stama o0yciaoBIMBaeTCs pSIOM MPHUYUH,
OJIHa U3 KOTOPBIX BBHITEKAET M3 CBOMCTBA HEOJHO3HAYHOCTH €CTECTBEHHOTO SI3bIKA, HA KOTOPOM
OINMCHIBACTCS] TIOCTAHOBKA 3a/layi. B CBA3M C 3THUM Ha HEM BBINOJHIETCA (OpPMaAIM30BAHHOE
OMKCAHUE 33Ja4d, T.C. YCTAHABIUBAIOTCA U (POPMYIUPYIOTCS CPEICTBAMHU SI3bIKA MATEMATHKHU
JIOTUKO-MaTeMaTH4YeCKHe 3aBUCUMOCTH MEXAY UCXOIHBIMHU U PE3yJIbTaTHBIMU JaHHbIMH. Marte-
MaTHUYECKOe ONMHUCAHHE 3a7add O0ECIeYMBAET €€ OAHO3HAYHOE TMOHMMAHHUE MOJIb30BaTEIeM U
pa3paboTYUKOM MPOTPAMMBI.

Cno>XHOCTh M OTBETCTBEHHOCTBH 3Talla MaTEeMaTHYECKOTO OIMUCAaHMS 33Jladyd U BBIOOpA
(pa3paboTKM) COOTBETCTBYIOIIETO METOJ/Ia €€ PEIICHHUS 4acTO TPeOYIOT MPUBIICYCHUST KBATH(H-
[IUPOBAHHBIX CIICIUATIMCTOB O0JIACTH MPUKIATHON MAaTEMaTUKH, OOJIAJAIONINX 3HAHUEM TaKUX
JTUCIUIUINH, KaK MCCIIe0BaHUE Olepaluii, MaTeMaTu4eckas CTaTUCTUKA, BHIYUCIUTENbHAS Ma-
TEMaTHKa H T.II.

Tpemuu sman TEXHOJOTMYECKOrO IpoIEecca MOATOTOBKU pemieHus 3anad OBM mnpen-
CTaBIsieT cO00M ancopummusayuro ee penieHus, T.e. pa3padoTKy OPUTHHAIBLHOTO WM aJanTa-
110 (YTOUHEHUE U KOPPEKTUPOBKY) YK€ U3BECTHOTO AITOPUTMA.

AnroputMu3anus - 3TO CJIOXKHBIM TBOPUYECKHI Ipolecc. B 0CHOBY nponecca aaropuTMu-
3alliU TOJIOXKEHO (PYHIAMEHTAIbHOE MOHATHE MAaTEMaTHKU U MPOTPAMMHPOBAHUS - ATOPUTM.
AJITOPUTM - 3TO KOHEUYHBIA HA0Op MpaBuj, OJHO3HAYHO PACKPHIBAIOIIUX COJEPKAHHUE U TOCIIe-
JIOBATEIbHOCTD BBHIMIOJHEHHSI OMEepalluil sl CUCTEMaTHYeCKOro PelIeH s OMpeaeIeHHOro Kiac-
ca 3aja4y 3a KOHEYHOE YMCJI0 1I1aroB.

JIro6oi anropuT™m o61agaeT CIeqyIOIMMMU BaXXHBIMU CBOMCTBaMU: JleTepMUHUPOBAHHO-
CTBI0, MAaCCOBOCTBIO, PE3YJIbTATHOCTHIO U JUCKPETHOCTHIO.

Jlemepmunuposannocmsy anroputMma (ONpPeIeIeHHOCTh, OJHO3HAYHOCTh) - CBOWCTBO,
OTPEIETISAIONIECe OTHO3HAYHOCTh pe3yybTaTa paboThl aJrOpUTMAa MPU OJJHUX U TEX K€ MCXOIHBIX
JaHHBIX. DTO O3HAYaeT, 4TO Ha0Op yKa3aHWil anropuTMa JOJKEH ObITh OAHO3HAYHO U TOYHO
MOHSIT JTFOOBIM UCTIOJTHUTEIIEM.

Maccoeéocmsp anropuTMma - CBOWCTBO, OINPEAETSIONIEe MTPUTOIHOCTh HCIIONIb30BAHUS all-
TOpUTMA JIJIsl pEIICHUsI MHOXECTBA 3a/1a4 JIaHHOTO Kiacca. OHO mpeonaraeT BO3MOKHOCTh Ba-
pPBUPOBAHUsI WCXOJHBIMU JAHHBIMU B ONpENENEHHBbIX npeaenax. CBONCTBO MacCOBOCTHU alro-
pUTMa SBISIETCA OMPEAENAomuM (aKTOpoM, OOECTIEUYMBAIOLUIUM 3KOHOMUYECKYIO0 3((EeKTHB-
HOCTh pelleHus 3a1ad Ha OBM, Tak kak 1is 3a1ay, pelieHne KOTOPBIX OCYIIECTBISAETCS OJUH
pas, 1enecooOpa3HOCTh UCMONb30BaHusd DBM, kak mpaBWiio, AUKTYETCS BHEAKOHOMUYECKUMHU
KaTeropusiMu.

Pe3ynbmamnocmp alroput™Ma - CBOMCTBO, O3HAYAIOIIEE, YTO JJIsl JIFOOBIX JOMYCTUMBIX
MCXOJHBIX JAHHBIX OH JOJDKEH uepe3 KOHEYHOE YHCIIO IIaroB (MU UTEpaluii) 3aBepIIuTh pado-
Ty.

Jluckpemnocme anzopumma - CBONCTBO, O3HAYAIOIIEe BO3MOXKHOCTh pa3OMEHUs ompe-
JIEJICHHOTO aJITOPUTMHUYECKOTO MPOIecca Ha OT/EIbHBIC dJIEMEHTAPHBIC EHCTBHUS.

Takum oOpazom, aNropuT™M JaeT BO3MOKHOCTh YUCTO MEXAHUYECKH pellaTh JTI0YI0 3a-
Jady U3 HEKOTOPOTO KJIacca OJTHOTHUITHBIX 3a/ad.

Cocmasnenue (adanmayus) npozpamm (KOJUPOBAHUE) SIBISIETCS 3aBEPIIAIONINM JTa-
MOM TEXHOJIOTHYECKOT0 TIpoliecca pa3paboTKH MPOTpaMMHBIX cpencTB. OH MpeamecTByeT Hada-
7y HEMOCPEJCTBEHHO MAIIMHHOW peaju3aliy adropuTMa pemienus 3aaaydu. [Ipomecc koaupona-
HUSl 3aKJII0YAETCsl B MEPEBOJIE ONMKMCAHUS AJITOPUTMA HA OJIUH M3 JOCTYMHBIX Wi OBM s3b1K0OB
nporpammupoBanusi. B nponecce cocraBienust nporpammsl aisi 9BM KOHKPETU3UPYIOTCS TUI U
CTPYKTYpa UCIOIb3YEMBIX JTAHHBIX, a TIOCIEOBATEIFHOCTh JEHCTBUN, PEATH3YIOITUX AJITOPUTM,
OTPaXKaeTCsl MOCPEICTBOM KOHKPETHOTO SI3bIKA MPOTPaMMHUPOBAHUS.

Iman mecmuposanua u omnaoku. O6a >Tu nporecca GyHKIMOHATHLHO CBA3aHBI MEXTY
co00i1, XOTs UX 1IeTTH HECKOJBKO OTIIMYAIOTCS APYT OT JApyTa.

Tecmuposanue TpencTaBiIsieT cO00M COBOKYMHOCTh ACHCTBUM, HAa3HAYCHHBIX IS JiC-
MOHCTpAIUH MPABIIIBHOCTH Pa0OTHI MIPOTPaMMEBI B 3aJJaHHBIX JHAMa30HAX U3MEHEHUS BHEIIHUX
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YCIIOBUH M PEKMMOB JKCIUTyaTalliu mporpammbl. Llens TecTUpoBaHUS 3aKIIOYaeTCsl B JEMOH-
CTpaIy OTCYTCTBUS (WJIM BBISABJIICHHH ) OITMOOK B pa3pabOTaHHBIX ITporpaMMax Ha 3apaHee Mojl-
TOTOBJICHHOM Ha0Ope KOHTPOJIBHBIX TPHUMEPOB.

[Ipouieccy TecTupoBaHusl CONMYTCTBYET MOHATHE "OTiaaKa", KOTOPOE MOAPA3yMEBAET CO-
BOKYITHOCTh JICHCTBHIA, HANIPABIIEHHBIX HA YCTPAHEHHE OMIMOOK B MpOorpamMmax, HaduHasi ¢ MO-
MeHTa OOHapyXeHUs (aKTOB OMIMOOYHON pabOTHI MPOrpaMMBbI U 3aBeplliasg YCTpaHEHUEM IpH-
YHH UX BOSHUKHOBCHHSI.

[To cBoemy xapakrepy (IpUYMHE BO3HUKHOBEHHS) OUIMOKH B MpOrpaMMax JesaTcs Ha
CHUHTAaKCUYECKHE U JIOTHYECKHE.

CuHTakcuyeckue OMMUOKA B MPOrpaMMe MPEACTaBISIOT COOOW HEKOPPEKTHYIO 3aIUCh
OTJICTTBHBIX SA3BIKOBBIX KOHCTPYKIIUI C TOYKU 3pEHUS MPABWI UX TPEICTABICHUS JIJISI BBIOPAHHO-
IO s13bIKa MPOrPAMMHUPOBAHHUS. (OLIUOKHU BBISBIISIOTCS aBTOMATHUECKHU)

Jlanee mpoBepseTcs JIOoTuka padoThl MPOrpaMMbl Ha UCXOJIHBIX NaHHBIX. [Ipu 3TOM BO3-
MO>KHBI CIIEAYIOUINE OCHOBHBIE ()OPMBI MPOSIBICHUS TOTUYECKUX OIIHUOOK:

" B KakKoOi-TO MOMEHT NporpamMma HE MOXKET HpOa0JDKaTh padoTy (BO3HUKAET MpO-
rpaMMHOE IMpephIBaHUE, OOBIYHO COMPOBOXKIAIOIIEECS YKa3aHUEM MECTa B MpOorpaMme, rae OHO
MIPOU3OIILIO);

" [porpaMma paboTaeT, HO HE BBIIAET BCEX 3aIUIAHUPOBAHHBIX PE3yIbTATOB U HE BbI-
XOJIUT HAa OCTaHOB (MPOUCXOIUT €€ "3aruKiuBanue");

"  [porpaMMa BBIAAET Pe3yJibTaThl U 3aBEepIIAeT CBOIO padOTy, HO OHU MOJHOCTHIO WU
YaCTUYHO HE COBIAIAI0T C KOHTPOJIbHBIMHU.

[Tocne BbIsSBICHUS JOTHYECKHX OMIMOOK M YCTPAHEHHUS MPUYMH MX BO3HHUKHOBEHHS B
POTPaMMy BHOCSITCS COOTBETCTBYIOIIME HCIIPABICHHS U OTIIAIKA TPOIOIHKACTCSL.

[IporpamMmMa cuuTaeTcsi OTIAXKEHHON, €clli OHAa 0e30IIMOOYHO BBIMOIHSAETCS Ha JIOCTa-
TOYHO MPEJCTABUTEILHOM HA0Ope TECTOBBIX JAaHHBIX, OOECIEUMBAIOIIMX IPOBEPKY BCEX €€
y4acTKOB (BETBEH).

[Iponecc TecTUpoBaHMUS U OTIAAKH IPOTPAMM UMEET UTEPALMOHHBIA XapaKTep U CUUTa-
eTcsl OJIHMM U3 Hauboliee TPYJOEMKHX 3TaloB Impoliecca pazpadoTku mporpamm. [lo omenkam
CIEINAJINCTOB, OH MOXeT cocTaBisATh OT 30 1o 50% B o0miel cTpyKType 3aTpaT BpeMEHH Ha
pa3paboTKy MPOEKTOB M 3aBHCHUT OT 00beMa U JIOTHYECKOW CIOKHOCTH pa3pabaTbiBaeMbl MPO-
TPaMMHBIX KOMITJICKCOB.

Jlnis cokpailieHus: 3aTpaT Ha MPOBEICHUE TECTUPOBAHMS M OTJIAJKU B HACTOSIIEE BPEMS
HIMPOKO MPUMEHSIOTCS CIICUAIbHBIC TIPOTPAaMMHBIC CPEJICTBA TECTUPOBAHUS (HAIpUMeEp, TeHe-
paTopbl TECTOBBIX JaHHBIX) M MPHUEMBI OTIAAKU (HAIpUMEp, METOJ TPACCHPOBKU MPOTpamm,
MTO3BOJISTFOIININ BBISBIISTH, BCE JIM BETBHU MPOTPAMMBI OBIITH 33€ICTBOBAHBI MPH PEIICHUH 331291
C 3aJJaHHBIMU HAO0OpaMU UCXOHBIX TAHHBIX ).

[Tocne 3aBepieHns Mporecca TECTUPOBAHUS U OTIIAJAKH IPOTPAMMHBIE CPEJICTBA BMECTE
C CONPOBOJUTEIBHOM JIOKYMEHTAllMEH MepelatoTCsl MOJIb30BATENIO0 014 IKCHILYamayuu.

OCHOBHOE Ha3HAYEHHUE COMPOBOIUTEIFHON NOKYMEHTAIIUH - OOECIIEYHTD IOJIb30BATEIS
HEOOXOUMBIMUA MHCTPYKTUBHBIMU MaTepuajaMu Mo paboTe ¢ mporpaMMHbIMU cpeacTBaMu. Co-
CTaB COMPOBOAMTEIBHON TOKYMEHTAIMH OOBIYHO OTOBAPHBACTCS 3aKa3UMKOM (ITOJIb30BATEIIEM)
U pa3pabOTYMKOM Ha dTare MOArOTOBKM TEXHUYECKOTO 3aJaHHsI Ha IPOrpaMMHOE cpeacTBo. Kak
MPaBUJIO, 3TO JIOKYMEHTHI, PETJIaMEHTUPYIOLME paboTy MOJIb30BaTelNs B IMpoOLecce IKCITyaTa-
[[UU TIPOTPAMMBI, a TaKXKe coJepKalue WH(OpPMAIUI0 O Tporpamme, HeoOXOIMMYI0 B cllydae
BO3HUKHOBEHUS TOTPEOHOCTH BHECCHHS N3MCHEHHI 1 JIOTIOJTHEHUH B HEe.

[Ipu mepenaue moab30BaTENO Pa3paOOTAHHBIX MPHUKIATHBIX MPOTPAMMHBIX CPEJICTB CO-
3/1aeTcsl crieluanbHasi KOMUCCHUS, BKJIIOUAIOIIasi B CBOM COCTaB MpeCTaBUTeNeH pa3paboTUNKOB
M 3aKa34MKoB (TMoJib30Bareneil). Komuccusi B COOTBETCTBHM C 3apaHee COCTABJICHHBIM U YTBEP-
’KJI€HHBIM 00€MMH CTOPOHAMH IJIAHOM NPOBOJIUT pabOThl RO npuemKe-nepeoave npozpammHubix
cpeocme M CONPOBOIUTENBHON JoKyMeHTaluu. [1o 3aBepiieHuu paboThl KOMUCCHU OQOPMIISET-
Csl aKT PUEMKH-TIepETIavuu.
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B npouecce BHenpeHUs U 3KCIUTyaTalluy MPUKIIAIHBIX IIPOIPAMMHBIX CPEICTB MOT'YT BbI-
ABIISITHCS PA3JIMYHOIO POZAA OMIMOKHU, HE OOHApyKEHHbIE Pa3pabOTUUKOM IPU TECTUPOBAHUU U
OTJIaJIKE IIPOrpaMMHBIX cpelcTB. I1loaToMy mnpu peanusanuy JOCTATOYHO CIIOKHBIX M OTBET-
CTBEHHBIX IPOTrPaMMHBIX KOMIIJIEKCOB IO COIVIACOBAHMIO I0JIb30BaTENs (3aKa3uMKa) C paspa-
OOTYMKOM 2man IKChayamayuu NPOrpaMMHBIX CPEICTB MOXKET OBITh pa3OMT Ha J(Ba MOJITANa:
IKCHepUMEeHmaabHaa (ONbIMHAA) N NPOMBIUMICHHAA IKCRIYAMAUUA.

CMBICIT 3KCTIEPUMEHTAIIBHOM 3KCIUTyaTalluM 3aKJI0YAaeTCs BO BHEAPEHUH Pa3pabOTaHHbIX
IPOrPaMMHBIX CPEACTB Ha OOBEKTE 3aKa3uhKa C LIEIbI0 MPOBEPKU MX PabOTOCIIOCOOHOCTH U
yno0cTBa pabOThI MOJIB30BATECH MPU PEUICHUH PEalbHbIX 3a/a4 B TEYCHHUE JOCTATOYHO JJIH-
TEJIBHOT'O Ieproja BpeMeHH (00bIYHO He MeHee roja) TosbKo mocie 3aBeplieHus nepuojia KC-
NEPUMEHTAIBHOIN SKCIUTyaTallid M YCTPAHEHUs BBIABICHHBIX MPU 3TOM OMIMOOK M ydyeTa 3ame-
YaHWI POrpaMMHOE CPEACTBO NEPENAETCS B IPOMBIIUICHHYIO 3KCILUIYaTaLHIo.

JU1st IOBBIIIEHHSI KauecTBa paboT, OEepaTHBHOCTH UCTIPABIICHHUS OIIMOOK, BBISIBIISIEMBIX B
IIPOLIECCE DKCIUTyaTallui IMPOTPAaMMHBIX CPEICTB, TAKXKE BBIIOIHEHMS Pa3IMYHOIO pOJa MOIU-
(duKanmii, B KOTOPbIX MOXET BO3HHUKHYTh HEOOXOJMMOCTh B XOJI€ SKCIUTyaTalluy, pa3padoTIuK
MO3JKET I10 JJOTOBOPEHHOCTH C I10JIb30BATEIEM OCYILECTBIIATh UX CONPOBOXKACHHUE.

OnucanHasi cxeMa TEXHOJIOTHYECKOT0 Mpoliecca pa3padoTKU MPUKIAIHBIX TPOrPaMMHBIX
CPEICTB OTPaXaeT UX "MKU3HEHHBIM IUKI", T.€. BPDEMEHHON MHTEPBAJl ¢ MOMEHTA 3apOKICHUS
IIPOrpaMMBI 10 MOMEHTA IOJHOTO OTKAa3a OT €€ SKCIUTyaTalluH.

3.4.3 Pe3yibTaThl M BBIBOABI: B PE3YJIBTATE IPOBEIECHHOIO 3aHATUS CTYACHTHI:

- oceowu nouarus o I, kak uHCTpyMeHTapuu perieHust PyHKIMOHAIbHBIX 3ajauy.
Onpenenenue, knaccuukanus, oOmui 0630p, Ha3HAYEHUE U TEHIECHIIMU PA3BUTHUS.

- IPUOOpENTH YMEHUSI U HAaBBIKW ONpEICICHUs, KIacCu(UKAINK, HA3HAYCHUE W TCHICH-
uuu pazsutus [1TI1.

3.5 IlpakTtuyeckoe 3ansaTue Ne 5 (2 yaca).

Tema: «I1II1 obmero HazHaueHUs (YHUBEPCAIBHBIC), HCIIOIB3yeMbIE B MPOPECCHOHATb-
HOW JI€ATEIIBHOCTH.

1. TITIII obmero Ha3HaueHus: kak uHCTpymeHTapuil T xoHeuHbix mosb3oBarenei. Co-
CTaB, 0O 0030p (TEKCTOBBIE PEIAKTOPBI, TEKCTOBBIE U Ipahuueckue MpoLeccopbl; AIEKTPOH-
HbIe TaOJIUIIbI; CUCTEMBI yrpaBieHus 06azamu qaHHbiX (CYBJl); uHTerpupOoBaHHbBIE TTAKETHI.

2. Ucnonb3osanue [1I1IT obmmero Ha3HaueHus (YHUBEPCAIbHBIE) B 300TEXHHUI)

3.5.1 3aganue st paboThI:

[IITIT oOmmero Ha3HayeHUs (YHUBEpCAJIbHBIE), UCIIONb3yeMble B TPOPEeCcCUOHATBHON es-
TEIbHOCTH.

1. IIITIT obmero Ha3zHaueHus kak uHcTpyMeHTapuil T koHeuHbIx mosib3oBateneil. Co-
CTaB, OOIIMI 0030p (TEKCTOBBIE PENAKTOPHI, TEKCTOBBIE U I'pauuecKre MpOLECCOPhl; IEKTPOH-
Hbl€ TaOJIUIIBL; CUCTEMBI yripaBiieHus 0azamu naHHbIX (CYB/l); nHTerpupoBaHHBIE TAKETHI.

2. Ucnonb3oBanue I1I1IT oOmiero Ha3HaueHus: (YHUBEPCAIbHBIE) B 300TEXHHH.

3.6 IlpakTuuyeckoe 3ansitue Ne 6 (2 yaca).

Tema: «uterpupoBannsie nakersl. Mcnons3oBanue [III1 obmero HazHauenus (yHu-
BEPCAITBHBIC) B 300TEXHUI

3.6.1 3aganue 151 padoThI:

1. UnTerpupoBannbie nakeTsl. Mcnonb3oanue I1I1I1 obmero HazHauenus (yHuBepcalb-
HbI€) B 300TEXHUU.

3.5-6.2 KpaTkoe onucaHue NpoBoAMMOIo 3aHATHA:

[IITIT oOmmiero Ha3HayeHus (YHUBEpCAJIbHBIE), UCIIONb3yeMble B TPOPEeCcCHOHATBHON 1es-
TEIbHOCTH.

1. IIITIT o6mero HazHaueHus Kak uHCTpyMeHTapuil T koHeuHbix mosb3oBateneit. Co-
CTaB, OOIIMI 0030p (TEKCTOBBIE PENAKTOPHI, TEKCTOBBIE U I'paduuecKre MpoLECcCOPhl; IEKTPOH-
HbI€ TaOJIUIIBL; CUCTEMBI yripaBiieHus 0azamu naHHbIX (CYBJl); MHTErpupoBaHHbIE TAKETHI.
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2. Ucnonb3oBanue [1I1IT obmiero HazHaueHus (YHUBEpPCATBHBIC) B 300TEXHUH.

OcHOBHbIE KOMIIOHEHTHI HHPOPMALMOHHOM TEXHOJOTH aBTOMAaTH3aluu oduca

baza dannvix. B aBTOMaTH3MpOBaHHOM O(rice 6a3a JaHHBIX KOHIIEHTPUPYET B cebe naH-
HBIE O TPOU3BOJICTBEHHON cHcTeMe (PUPMBI TaK )K€, KaK B TEXHOJIOTHH OOpaOOTKH JaHHBIX Ha
orepanvoHHOM ypoBHe. MHpopmanms B 6a3y JaHHBIX MOXET TaKkKe MOCTYNATh U3 BHEIIHErO
okpyxeHus: pupmbl. CENUAIUCTHI TOJDKHBI BIIAJIETh OCHOBHBIMH TE€XHOJIOTHYECKUMH OIepaliy-
SIMU TI0 paboTe B cpefie 6a3 JaHHBIX.

Texcmoswlii npoyeccop. ITO BUJ IPUKIIAJTHOTO IPOrPAMMHOT0 00eCIeYeHu s, TpeJHa3Ha-
YEHHBIA I CO3/aHusl U 00pabOTKH TEKCTOBBIX JOKYMEHTOB. OH TO3BOJISIET AOOABISATH HIIU
yOAJIATh CIIOBA, IEpeMeIaTh NPeAoKeHUsl U ad3albl, yCTaHABIMWBATh (HOPMAT, MAHUITYIHPO-
BaTh AJIEMEHTAMHU TEKCTa U peXUMaMu U T.1. Koraa JOKyMEHT rotoB, paOOTHUK MEPENUCHIBACT
€ro BO BHEIIHIOIO MAMTh, & 3aTEM pacle4yaThIBAaeT U MPH HEOOXOANMOCTH MepeaaeT Mo KOMIIb-
foTepHOi cetH. Takum 00pa3oM, B paclopsHKeHHH MeHepKepa umeercs 3(PQGEKTUBHBINA BHI
NHCEMEHHOW KOMMYHHMKALUMH. PerynspHoe moiydeHne moaroToBIE€HHBIX ¢ MOMOIIBIO TEKCTOBO-
r'0 MPOLECCOpa MUCEM U JIOKJIAJI0B €T BO3MOKHOCTh MEHE/KEPY MOCTOSIHHO OLIEHUBATH CUTY-
aruyro Ha Gupme.

Onekmponnas nouma. DNCKTPOHHAS TOYTA, OCHOBBIBASsCh HA CETEBOM HCIOJIH30BAHHU
KOMITBIOTEPOB, 1a€T BO3MOKHOCTH TIOJIb30BATEIIO MOJIY4aTh, XPAHUTh M OTIIPABIIATH COOOIICHUS
CBOMM IIapTHEPAM II0 CETH. 37IeCb IMEET MECTO TOJIBKO OJHOHAIpaBJIeHHAs CBA3b. [l obecte-
YeHUsI JIByXCTOPOHHEH CBSI3M MPHIETCS MHOTOKPATHO IOCHUIATH W MPUHUMATh COOOIIEHHS IO
AIIEKTPOHHOH TMOYTE MIIM BOCIOIB30BATHCS APYTHM CIOCOOOM KOMMYHHUKAIIUH.

YroObl MmocklIaeMoe COOOLICHUE CTAlI0 JOCTYITHO BCEM IIOJIb30BATENISIM AIIEKTPOHHOU
MOYTHI, €TO CJEIYET MOMECTUTh Ha KOMIBIOTEPHYIO TOCKY OOBSBICHUH, TPU KEJTAHUHU MOKHO
yKa3arh, YTO 3TO YacTHast KOppecnoHAeHIs. MOXKHO Takke MOCIaTh OTIIPABICHUE C YBEJOMIIE-
HHUEM O €ro TMOJIYYCHUH apecaToM.

Korma ¢upma pemaer BHeIpUTh y ceOst JIEKTPOHHYIO MOYTY, Y HEE MMEIOTCS JIBE BO3-
MoxkHOCTH. IlepBasi - KynuTh COOCTBEHHOE TEXHHUYECKOE W MPOTrPaMMHOE OOeCIeYeHHue W CO-
37aTh COOCTBEHHYIO JIOKAJbHYIO CETh KOMIIBIOTEPOB, PEATH3YIOMIYIO (YHKIHIO 3JIEKTPOHHOM
nouThl. BTopast BO3MOXXHOCTH CBsI3aHA € TIOKYIIKOW YCITYTH UCTIOIh30BAHUS DJIEKTPOHHOM ITOYTHI,
KOTOpasi IMPeJOCTaBIIeTCs CHELUANTU3UPOBAHHBIMU OPraHU3ALUSAMH CBSI3M 32 TEPUOJUUECKU
BHOCHMYIO IJIaTy.

Ayouonouma. D10 mouTa A nepenadyn cooOlieHui rojgocoM. OHa HAallOMUHAET 3JIEK-
TPOHHYIO TIOUTY, 332 UCKIIFOUEHHUEM TOTO, YTO BMECTO Habopa COOOLICHHs Ha KIaBHAType KOM-
nbplOTepa Bl nepeaaere ero 4epe3 tenedoH. Takke mo TenedoHy BBl MOJIydaeTe MPHUCIAHHBIE
coobmieHus. Cuctema BKIIIOYAET B ce0sl clieuanbHOE YCTPONCTBO AJis IpeoOpa3oBaHus ayaHno-
CUTHAJIOB B LU(POBONA KOJI U 0OpAaTHO, a TaKXkKe KOMIBIOTEP Uil XPaHEHUs ayu0COO00IIEHHH B
¢ poBoi popMe. AyAroIouTa TaKkKe peann3yercs B CETH.

[TouTa 1 mepenaun ayanoCcOOOIIEHUI MOXKET YCIEHIHO MCIOJIb30BaThCs sl TPYIIIO-
BOTO pereHust mpooieM. J{Jst 3TOro mochuUIalonuid COOOIIEHHE JOKEH JTOTIOTHUTENBHO YKa3aTh
CIHCOK JIML, KOTOPBIM JaHHOE COOOIIeHHe npeaHa3HayeHo. Cucrema OyaeT mepruoJuuecKu 00-
3BaHMBATH BCEX YKAa3aHHBIX COTPYIHUKOB JUIA MEpEeaadydl UM COOOIICHUSI.

['maBHBIM MPEUMYIIECTBOM ayIUOIMOYTHI IO CPABHEHUIO C 3JIEKTPOHHOM SABISETCS TO, UTO
OHa TIPOIIIE - IPU €€ UCTIOIH30BAHNU HE HY)KHO BBOJIUTH JIAHHBIE C KJIABHATYPHI.

Tabnruynvii npoyeccop. OyHKIUNU COBPEMEHHBIX MPOTPAMMHBIX Cpej TaOJIMYHBIX MpPO-
IIECCOPOB TO3BOJISIIOT BBIMOJIHATH MHOTOUMCIICHHBIE ONIEpAIly HAJ JaHHBIMH, TIPEICTaBICHHBI-
MU B TabauuHOU popme. OObennHsASA 3TU ONepalyy 1Mo OOIIKUM MpPU3HAKaM, MOYKHO BBLIACIHUTD
Har0oJiee MHOTOYUCIICHHBIE W IPUMEHSIEMBIE TPYIIITBI TEXHOJIOTUIECKUX OTePaIIHiA:

- BBOJ JAaHHBIX KaK C KJIaBUATypBl, TaK U U3 0a3 JaHHbIX;

- 00paboTka JaHHBIX (COPTHPOBKA, aBTOMaTH4ECKOe (POPMUPOBAHUE UTOTOB, KOMHUPO-
BaHHE M IEPEHOC JaHHBIX, pa3jIMyYHbIe TPYIIBl ONEpaluil MO BBIYUCICHUSM, arperupoBaHUE
JIAHHBIX U T.11.);
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- BbIBOJ MH(OpPMALMU B NEUYATHOM BHUJE, B BUJEC MMIIOPTUPYEMBIX (hailioB B Apyrue
CHCTEMBI, HETIOCPE/ICTBEHHO B 0a3y JIaHHBIX;

- KauyecTBeHHOE o(opmieHne TaOIMYHBIX (HOPM TpEACTABICHUS TaHHBIX;

- MHOTOIUIAHOBOE U KauyeCTBEHHOE O0(OpMIIEHUE JTaHHBIX B BUJAE JUarpaMm M rpagu-
KOB;

- IIpOBEACHUE UHKCHEPHBIX, GUHAHCOBBIX, CTATUCTUYECKUX PACUETOB;

MPOBEICHNE MaTEMATUYECKOTO MOACTUPOBAHUS U IPYTHUE ONEPALIUH.

Onexmponnwiii kanenoaps. OH NMPeJoCTaBIIeT BO3MOXHOCTh UCIOJIb30BATh CETEBOM Ba-
PHAHT KOMIBIOTEpA Il XpaHEHHUS ¥ MaHUITYJIUPOBAHUS pabodUM paclyuCaHUEeM YIPABJICHIIEB U
Jpyrux pabOTHUKOB opraHu3anuu. MeHemkep (MM €ero ceKkperapb) ycTaHaBJIMBaeT ATy U Bpe-
Ml BCTPEUH WJIM JPYroro MEpONpHUSTHs, MPOCMAaTPUBAET MOJYYUBIIEECS PACHHCAHUE, BHOCHUT
U3MEHEHUs NPH MOMOIIM KJIaBHATyphl. TeXHUYECKOoe U MpOorpaMMHOE 00ECIEeUeHHUE IJIEKTPOH-
HOTO KaJeHJaps MOJHOCThIO COOTBETCTBYET aHAJOTUYHBIM KOMIIOHEHTAM 3JICKTPOHHOH IOYTHI
[TporpamMHOe obOecriedeHHe KajeHAaps 4YacToO SBJSETCS COCTABHOM YacThIO MPOTrPAMMHOIO
o0ecrneyeHns MEKTPOHHON MTOYTHI.

Cuctema JONOJHUTENBHO JTA€T BO3MOKHOCTh MOJIYYUTh JAOCTYH TAKXKEe M K KaJleHAapsM
Ipyrux MeHemkepoB. OHa MOKET aBTOMAaTHYECKH COTJIACOBAaTh BPEMs BCTPEUM C UX COOCTBEH-
HBIMHU PacClHUCaHUSIMHU.

Vcnonp30BaHne 3IIEKTPOHHOTO KaJlCHIAps OKAa3bIBACTCS OCOOCHHO Y(PPEKTHBHBIM IS
MEHEJKEpPOB BBICIIUX YPOBHEH ympapieHMs, paOdouue JAHU KOTOPBIX paclMCaHbl HAJOJIrO BIIe-
pen.

Komnvromepuvie konghepenyuu u menexongepenyuu. Komnvromepnoie konghepenyuu vc-
MOJIB3YIOT KOMIBIOTEPHBIE CETH Ui 0OMeHa MH(pOpMaIuel MeXay y4acTHUKaMH TPYIIIBI, pe-
HIaroLel onpeneneHHyo npodsiemy. Kpyr nui, nMeromux A0CTyn K 3TOH TEXHOJIOTUH, OTpaHu-
yeH. KoM4ecTBO y4yaCTHUKOB KOMITBIOTEPHON KOH(EPEHIIMH MOXKET OBITh BO MHOTO pa3 00Ib-
1I€e, YeM ayAHo- U BUACOKOH(DepeHni.

Tenexongepenyusa BKIOYAET B ce0s1 TpH TUIA KOH(MEPEHIUI: ayIno, BUACO U KOMIIbIO-
TEPHYIO.

Buoeomexcm. OH OCHOBaH Ha HMCIOJNb30BAaHUM KOMIIbIOTEpA I MOJIyY€HUs OTOOpaXke-
HUS TEKCTOBBIX M TpaMueCcKUX JaHHBIX Ha SKpaHe MOHHUTOpa. [l JIuI, NpUHUMAIOIUX pelie-
HUE, UMEIOTCS TP BO3MOXHOCTH MOJTydeHUsT HHPOPMALIUU B POpME BUACOTEKCTA:

- co3/aTh (ailiel BUAEOTEKCTa HAa CBOMX COOCTBEHHBIX KOMIIbIOTEpAX;

- 3aKJIIOYHTH JIOTOBOP CO CIEIMAIM3UPOBAHHONW KOMITAHWEW Ha TOJIydeHHe AOCTyma K
pa3paboTaHHbIM ero (aiinam Bupeorekcta. Takue Qaiiiabl, cnenuaabHO NMpeJHa3HaAuYeHHbIE IS
NPOJ/IaXKH, MOTYT XPaHUTHCS Ha CepBEpax KOMITAHWH, OCYIIECTBISIONICH TTOA00HbBIE YCITYTH, WITH
MOCTABJIATHCS KIIMEHTY HA MAaTHUTHBIX WM ONTUYECKUX JTUCKAX;

- 3aKJIIOYHUTH IOTOBOPHI C IPYTHMHU KOMITAHUSMH Ha MOJIydeHHE JOCTYIa K UX Qaiiniam
BUJIEO TEKCTA.

OOMeH KkaTaJloraMy Y IIeHHUKaMu (Tipaiic-n1cTaMu) CBOeM MPOAYKIIMU MEXIY KOMITaHH-
MU B (hopMe BUACOTEKCTa MPHOOpETAET ceifuac Bce OOJBIIYIO NOMYISIPHOCTh. UTO ke KacaeTcs
KOMITaHUH, CIICIUATU3UPYIOIINXCS Ha MPOAAXKE BUICOTEKCTA, TO MX YCIYTH HAYMHAIOT KOHKY-
pHpOBaTh C TaKOW MEYaTHON MPOAYKLMEH, Kak ra3eTsl M KypHajibl. Tak, BO MHOTHUX CTpaHax
ceifuac MOYKHO 3aKasaTh Ta3eTy WM XypHal B (hOpMe BHIEOTEKCTA, HE TOBOPS YXKE O TEKYIIHX
CBOJIKax '0OMpxKeBON MH(OpMAIIH.

Xpanenue uzobpasicenuti. B mo6oit pupme HEOOXOAMMO IIUTETHHOE BPEeMsI XPaHHUTh
00JIbIII0€ KOJMYECTBO JOKYMEHTOB. [109TOMY BO3HUKIIA Ues XpaHUTh HE caM JOKYMEHT, a €ro
o0pa3 (u300pakeHune), MpuueM XpaHuTh B IIUPPOBOIl Ppopme.

XpaHenue u300paKeHUN SIBIISETCS MEpPCHEKTHBHOM oQuCHONW TexHomorueit u oc-
HOBBIBACTCSl HAa MCIOIB30BAHUH CIIEIIMAIFHOTO YCTPOMCTBA - ONITUYECKOTO pacIio3HaBaTelNs 00-
pas3oB, MO3BOJISIOIIETO NMPeoOpa3oBbIBATh M300paKeHUE JTOKyMEHTa WM ¢uibMa B HU(POBOiA
BUJI JIJIS1 TaJIbHEWUIIIETO XpaHEH!sI BO BHENTHEW mamsaTH KoMibiotepa. CoxpaHeHHoe B u(poBoM
dopmare n300pakeHre MOXKET OBITh B JII000I MOMEHT BBIBEJICHO B €0 PealbHOM BHUIE Ha 3KpaH
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wid npuHTep. [ng XxpaHeHuss M300paKeHUH HCIIOJIb3YIOTCSI ONTHYECKUE TUCKH, 00Janaromme
OTPOMHBIMH €MKOCTSIMHU.

Ayouoxongpepenyuu. OHE HCIIONB3YIOT ayIUOCBSA3b IS TOIACPKAHUS KOMMYHHKAITUI
MEX1y TEPPUTOPUAIBHO yAaJeHHBIMUA paOOTHUKAMU WK mofpasaeneHusMu ¢pupmbl. Hanbomnee
IPOCTBIM TEXHUYECKHM CpPEICTBOM pealln3alluil ayIuoKOoH(pepeHIuil sBisercss TenedoHHas
CBsI3b, OCHAIICHHAS JIOMIOJHUTEIbHBIMH YCTPOICTBAMH, TAIOIIMMU BO3MOXKHOCTh YYacTHs B pas3-
roBope Oosee yem AByM ydacTHuKaM. Co3faHue ayTuoKoH(pepeHnil He TpeOyeT HaIu4IHs KOM-
NBI0TEPA, a JIMIIb MPEANOoIaraeT UCIOJIb30BAHNE ABYXCTOPOHHEH ayAHOCBI3U MEXKIY €€ y4yacT-
HUKaMH.

Hcnonb3oBanue ayauokoHpepeHIMH oOyerdaer NPUHATHE pPELICHUI, OHO JEIIeBO U
yno0HO. DQPPEeKTUBHOCT ayTUOKOH(EPEHIUI TOBBIIIACTCS TPU BBHIMOJHEHUH CIETYIOLINX
YCIIOBU:

- pabOTHUK, OPTaHU3YIOUIUI ayInOKOH()EPEHIUIO, TOJKEH MPEeIBapUTEIbHO obecme-
YUTH BO3MOYKHOCTh YUacCTHs B HEMl BCeX 3aMHTEPECOBAHHBIX JIUIL;

- KOJIMYECTBO YYACTHHKOB KOH(PEPEHIMU HE JOJDKHO OBITH CIUINKOM OONbIIMM (HE
OoJee mIeCTH), 9TOOBI yep>KaTh AUCKYCCHUIO B paMKax 00Cyk/1aeMoil mpoOIembl;

- mporpamMma KoH(epeHIIMH JOJDKHA OBITh COOOIIEHA €€ yIacTHUKAM 3a0JIarOBpEeMEH-
HO, HAIIPUMeEP, C UCIOJIb30BaHUEM (haKCUMUIBLHOW CBS3H;

- Iepel TeM Kak HauyaTh TOBOPUTH, KAKIBIH YIaCTHHK JIOJKCH NPEACTABISTHCS;

- JOJIKHBI OBITH OPTaHW30BaHBI 3aMCK KOH(PEPEHIIMU U €€ XpaHEHUE;

- 3anuch KOH(EepeHIn A0DKHA OBITh pacriedyaTaHa W OTIIPaBJIEHA BCEM €€ ydacT-
HUKaM.

Buoeoxongepenyuu. OHN TIpeAHA3HAYCHBI IS TEX K€ IeNed, 4To M ayAHOKOH]e-
PEHIIHIA, HO C MPUMEHEHHEM Bujeoarnaparypsl. MIx nmpoBeseHne Takxke HE TpeOyeT KOMITbIOTe-
pa. B mpouecce BuneokoH(pepeHIINN ee YIaCTHUKH, YAaJICHHBIE IPYT OT Ipyra Ha 3HAYUTEIbHOE
paccTosiHue, MOTYT BUIETh Ha TEJIEBU3MOHHOM JKpaHe ceOs M ApYyrux yd4acTHUKOB. OgHOBpe-
MEHHO C TEJIEBU3MOHHBIM N300paKEHUEM MTEPEIACTCS 3BYKOBOE COTIPOBOXKICHHE.

XoTs BUACOKOH(EPEHIIUU TMO3BOJISIIOT COKPATUTh TPAHCHOPTHBIE U KOMaHAMPOBOYHBIC
pacxofibl, OOJIBIIMHCTBO PUPM MPUMEHSET UX HE TOJIBKO MO 3TOM Mpu4MHEe. DT (PUPMBI BUIAT B
HUX BO3MOXKHOCTh NPHUBJIEYb K PEHICHUIO MPOOJIeM MaKCUMAJIbHOE KOJIMYECTBO MEHEIKEPOB U
Ipyrux pabOTHUKOB, TEPPUTOPUATBHO YIATCHHBIX OT TIAaBHOTO O(uca.

Haubonee nonmynspHsl Tpu KOHOUTYpAILIUU TOCTPOEHUS BHICOKOH(pEPEHIUI:

- OJTHOCTOPOHHSISI BUICO- U ayTUOCBS3b. 3/1eCh BUACO- U ayIHNOCUTHAJIBI UIYT TOJIb-
KO B O/IHOM HaIpaBJIeHUH, HAIIPUMEDP OT PYKOBOJUTENS MPOEKTA K UCTIOIHUTEIAM;

- OJTHOCTOPOHHSISI BU/ICO- U JABYXCTOPOHHSS ayJHOCBs3b. [IByXCTOPOHHSS ayauo-
CBSI3b J]a€T BO3MOXHOCTh YYaCTHHKaM KOH(EpEeHIH, NPUHUMAIOIUM BHI€OU300paxkeHue, 00-
MEHHMBATHCS ayAMOMH(DOPMAITUEH ¢ TIepeTaloIiM BUICOCUTHAI yYaCTHUKOM;

- JIByXCTOPOHHSISI BUJI€0- U ayIMOCBsI3b. B 3TOI Haubosiee 1oporoit KoHpUrypauuu
UCTIONIB3YETCS IBYXCTOPOHHSS BUICO- U ayTUOCBSA3h MEXKITYy BCEMH YUYaCTHHUKAMH KOH(pEPEHIIHH,
0OBIYHO UMEIOIIMMH OJIMH U TOT XK€ CTaTycC.

Daxcumunvhas ces3b. ITa CBSI3b OCHOBAHA HAa MCIOJIb30BaHUU (Dakc-ammapara, Crocoo-
HOT'O YHMTaTh JOKYMEHT Ha OJHOM KOHIIE KOMMYHHUKAI[HOHHOTO KaHajla W BOCIIPOU3BOAMUTH €ro
M300pakeHHE Ha IPYTOM.

dakcuMUIIbHAS CBSI3b BHOCUT CBOW BKJIAJ] B IPUHATHE PELICHUHN 3a cUeT ObICTPOM U JIeT-
KOI pacChUTKM JOKYMEHTOB YYaCTHHKAM TPYIIIBI, pElIalonield OnpeneieHHy mpodiemMy, Hesa-
BUCHMO OT MX Teorpadu4eckoro moioxeHusl.

3.5-6.3 Pe3yabTaThl M BBIBO/IBI: B PE3yJIbTaTE MPOBEICHHOTO 3aHITHS CTYACHTHI:

- ocBown noustue o IIIIT obmiero HazHaueHMs!, UCHOIB3YEMBIX B MPOQecCHOHATBHOMN
NeSITeITbHOCTH;

- mpuoOpenu yMeHus U HaBblkM Kiaccuduuuposats [T obmero Ha3HaueHUs!, UCTIONb-
3yeMble B TPOGECCHOHATLHON JIATEINbHOCTH;
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3.7 IIpakTuyeckoe 3ansitue Ne 7 (2 yaca).

Tema: «I[Ipobnemuo-opuentupoBannbie [1ITI1.

1. Ilpo6aemuo-opuentuposanusie 11111 kak unctpymentapuit UT aBToMaTH3ammu aes-
TeapHOCTH npeanpusatuii. Knaccudukanus, oomuii 0630p I B o61acT ynpaBiaeHuUs pou3-
BOJICTBOM, ()MHAHCOBOH M XO3SUCTBEHHOU JCSITEILHOCTH.

2. Hcnonp3oBanue mnpobiaemMHo-opueHTHpoBaHHbIX [IIIIT B 300TexHuu. CTpyKTypHBIE
YPOBHH YIPABJICHUS MPEANPUATUSL (OpraHu3alueii): ornepaTUBHbIN (ONEpallMoOHHbIN), TaKTHYe-
ckuil ((hYHKIMOHAIBHBIN), CTpaTernuyeckuii U mHCTpyMeHTapuii UT aBTOMarm3anuu ero nes-
TEJIHOCTU. ABTOMAaTH3UPOBaHHBIE paboune Mecta (APM)»

3.7.1 3apanmue ajs padoTbi:

[Tpo6nemuo-opuentupoBannbie ITII1.

1. IIpo6niemuo-opuentupoBannbie [1I1I1 kak nacTpymentapuii UT aBTomaTuzanuu aes-
TesnbHOCTU npeanpustuil. Knaccudukanus, oomwuit 063o0p [I1I1 B o6nactu ynpaBineHust Mpou3-
BOJICTBOM, (PMHAHCOBOI 1 XO35UCTBEHHON JESITEIbHOCTH.

2. Ucnonb3oBanue npobnemHo-opueHTHpoBaHHbIX IIIIII B 300TexHUM. CTpyKTypHBIE
YPOBHU YIpPaBIIEHUS MPEANPUATUS (OpraHU3aIUei): onepaTUBHBIA (ONEpallMOHHbIN), TaKTHYe-
CKkuil ((YHKIMOHANBHBIN), CTpaTernueckuii 1 uHCcTpymMeHTapuii T aBroMaTu3ammm ero nes-
TeIbHOCTU. ABTOMAaTU3UPOBaHHbIE paboune mecta (APM)

3.8 IIpakTuyeckoe 3ansitue Ne 8 (2 yaca).

Tema: «CTpyKTypHblE YpPOBHU YIpaBICHUS MPEeNNpUATHs (OpraHu3alnuent): onepaTuB-
HbI{ (OIEpaLlMOHHBIN), TAKTUYECKUH ((DYHKIIMOHANIBHBIN), CTPATErHYECKU U MHCTPYMEHTApH
WT aBTOMaTU3aluu €ro AeATeNbHOCTH. ABTOMaTU3UpOBaHHbIe paboune mecta (APM)»

3.8.1 3ananue 1151 padoThI:

1. CrpykTypHble YpOBHHU YIpaBICHUS NPEeANpUATHs (OpraHU3alueil): onepaTHBHbBIN
(omepanroOHHBIN), TaKTHUECKUN ((DYHKIIMOHATBHBIN), CTpaTerHueckuil u uHctpymeHTapuii UT
aBTOMAaTH3AlMK €ro JesTeIbHOCTU. ABTOMAaTU3NpOBaHHbIEe paboune mecta (APM)

3.7-8.2 KpaTkoe onucanue NpoOBOAUMOI0 3aHSTHSI:

Henbto nHPOpPMALIMOHHOW TEXHOJIOTUU YNPABIEHUS SBISETCS YAOBIETBOpEeHUE MHGOP-
MAaIMOHHBIX OTPEeOHOCTEN Becex 03 UCKIIIOYEHUs! COTPYJHUKOB OopraHu3anuu (Gpupmsl), uMero-
IIUX JIEJI0 ¢ IpUHATHEM perteHnil. OHa MOXKET OBITh MOJIe3Ha Ha JIIOOOM YPOBHE YIIpaBJICHUSI.

OTa TEeXHOJIOIUs OpUEHTHPOBaHA Ha paboTy, B cpeae HH(OPMAIIMOHHON CHCTEMBI yIIpaB-
JICHUS U MCTIONB3YETCS MPHU XyJIIeH CTPYKTYpUPOBAHHOCTH pEIIaeMbIX 3ajad, €CJIU UX CPaBHU-
BaTh C 3ajlayaMHM, PEeLIaeMbIMU C IIOMOLIbI0 MH()OPMAIIMOHHON TEXHOJIOIHH 00pabOTKHU TaHHBIX.

NC ynpaBneHuss moaxoasT Uil YAOBJIETBOPEHHUS CXOJHBIX HH(GOPMAIMOHHBIX I1O-
TpeGHOCTEeH paOOTHUKOB PA3IUYHBIX (PYHKIIMOHAIBHBIX MMOACUCTEM (HOpa3IeNIeH ) U YPOB-
Hell ynpasienust pupmoit. [locrapnsemas uMu nHOpPMALIMS COAEPKUT CBEACHUS O MPOILUIOM,
HACTOSILEM U BEpOATHOM OynyiieM opranuzanud (¢pupmsel). ta nHbopManus UMEeT BUJ| PETY-
JISIPHBIX WJIM CTIEHHATIbHBIX YIPAaBIEHYECKUX OTUETOB.

JUist IpUHATHUS PELIeHni Ha ypOBHE YIPaBJIEHYECKOTO KOHTPOJS MHGpOpMaLUs JODKHA
OBITh IIpe/ICTaBIEHA B arpErMPOBAHHOM BU/JIE TaK, YTOOBI IPOCMATPUBAIUCH TEHIECHLIUN N3MEHeE-
HUS JaHHBIX, IPUYMHBI BOZHUKIINX OTKJIOHEHUH M BO3MOXKHbIE pemieHus. Ha aToM arane pema-
I0TCS CIIEyIOIINeE 3aJaul 00pabOTKU JaHHBIX:

- OIICHKA IUIAHUPYEMOT'0 COCTOSTHUS 0OBEKTa YIpPaBJICHHUS;

- OLEHKAa OTKJIOHEHUH OT MJIaHUPYEMOTO COCTOSIHHUS;

- BBIIBJICHUE NPUYMH OTKJIOHEHUH;

- aHaJM3 BO3MOJKHBIX PEUICHUH U IEUCTBUM.

WHudopmanroHHas TEXHOJIOTHUS YIIPaBJIEHUs HalpaBlieHa Ha CO3JIaHHE Pa3IMYHBIX BUI0B
OTYETOB.

Pezynapuvie oTueTHl CO3/1AIOTCS B COOTBETCTBUU C YCTAHOBJIEHHBIM TpaMKOM, OIpe-
JENISIOIIUM BpEMS UX CO3/IaHUsI, HAIPUMEP MECSUHBIN aHaIu3 MpoAaK KOMIIaHHUH.
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CneyuanbHvie OTYETHI CO3J]AIOTCS 110 3aIPOCaM YIIPABJICHIIEB WM KOT/1a B KOMIAHUU

MIPOU30IILIO YTO-TO HE3AINIAHUPOBAHHOE.

U Te, u npyrue BUABI OTYETOB MOTYT UMETH ()OPMY CYMMHUPYIOIIUX, CPABHUTEIBHBIX U
Ype3BbIYAITHBIX OTYETOB.

B cymmupyrowux oruerax naHabie 00bEAMHEHBI B OTJCIBHBIE TPYIIIBI, OTCOPTHPOBAHBI H
IIPEICTABIICHBI B BUJIE POMEKYTOUYHBIX M1 OKOHYATEIbHBIX UTOTOB 10 OTJEIbHBIM MOJISM.

Cpasnumenbhbie OTUETHI COJIEpPKAT JaHHBIC, MOJYUYCHHbIC U3 PA3UYHBIX HCTOYHUKOB
WM KJIaCCU(UIIUPOBAHHBIE [0 PA3TUYHBIM MPU3HAKAM U UCIIOJIb3yeMbIe IS LieJIeil cpaBHEHUSI.

Upessviuaiinbie OTUETHI COJEpXKaT JaHHBIE HCKIIOYUTEIBHOTO (Upe3BhIUAHHOIO) Xa-
pakrepa.

OcHoBHbIMU KOMITIOHeHTamMu UT sBisitoTCs:

Wrpopmayus m3 ﬁ basza pawHbiX \

WHDOPMAUUOHHOM
CUCTEMDB! — JlaHHble no npose- HopmaTtugHbie
ONepavLMOHHOTO ASHHbBIM ONEPALMAM AOKYMEHTb!
YPOBHS
DOpMUPOBaKUE YNPABNEHUYECKNX OTYETOB
9
(PErynNAPHbLIX UNK CRELMAnbHbIX) Wndpopmaism
cmes 3| Ann meneme
T T CyMMK- CpaBHu- upe3sbi- NPUHUMBIOLETD
PYIOLLIMX TenbHBIX annaiaass peLueHus

Puc. 6.1. OcHOBHBIE KOMIIOHEHTHI HH(POPMAIIMOHHOW TEXHOJIOTHH YIPaBICHUS

Bxognast uH(MOpMAaIHs MOCTyMaeT M3 CHCTEM OINEPAlMOHHOTO YpOBHA. BbhixomHas wH-
dbopmarust GopMUpPYeTCs B BUAE YHPAGIEHYECKUX Omyemos B yIOOHOM ISl IPUHSTHS PelIeHuUs
BHJIE.

W3 npencTaBaeHHOT0 pUCYHKa BUAHO, YTO OCHOBHBIM KOMIIOHEHTOM JAaHHOW MH(pOpMa-
IIMOHHOM TEXHOJIOTUHU sIBIIEeTCS 0a3a JaHHBIX, OHA CIIOCOOCTBYET COXPAHEHHUIO JIaHHBIX, BbIpa-
OOTKHU peleHUi TaHHBIX U MPUHATHS pelIeHuil Ha ypOBHE yrpaBieHdeckoro koHtpous. [loaro-
My uH(pOpMalus JA0JKHA ObITh MPE/ICTaBIeHa B arperupoOBaHHOM BUJE Tak, YTOOBI IPOCMaTpPH-
BAJIUCh TEHJCHLIMM U3MEHEHMS JaHHBIX, IPUYMHBI BOSHUKHOBEHHUS UX OTKIOHEHHMHU M BO3MOXK-
HOCTHU pelieHus. Takke OCHOBHBIMU KoMIoHeHTamu siBisitorcd CYBJ, npukiagHsie mporpam-
MBI, KOTOpPBIE PEATU3YIOT HHPOPMALMOHHBIE TEXHOJIOTHH YIIPABICHHUS.

Copepxumoe 0a3bl JaHHBIX MTPH MOMOIIM COOTBETCTBYIOIIErO MPOrpaMMHOr0 odecreye-
HUS TipeoOpaszyeTcs B NepUOJUUECKUE U CIIeLUAIbHBIE OTUETHI, HOCTYNAIOIINE K CIICIUATUCTaM,
YYaCTBYIOLIMM B IPUHATHM PELICHUN B OpraHu3auuy. ba3za NaHHBIX, UCHOJIb3yeMas IS MONY-
YeHUs YKa3aHHOM MH(pOopMalnH, T0JKHA COCTOSITh U3 ABYX JIEMEHTOB:

1) naHHBIX, HAKATTMBAEMbBIX HA OCHOBE OIICHKH OTEpaIlHii, TPOBOIMMBIX (PUPMOIi;

2)TIaHOB, CTaHIAPTOB, OFOJHKETOB M JPYTUX HOPMATHBHBIX JOKYMEHTOB, OIPEIEIISIO-
HIMX TUTAHUPYEMOE COCTOSIHHE O0BEKTa YIPaBICHHUS.

ABTOMaTtusupoBanHoe padoouee mecto (APM) cnenmanucra. [loBbimenne 3¢ dex-
THBHOCTH JIeATEJIbHOCTH CIIEHMAJIMCTOB ¢ NoMolub10 APMos

JlesatenbHOCTh pabOTHUKOB cepbl yrpaBiieHus (OyXrajaTepos, ClIEHUANINCTOB KPEIUTHO-
0aHKOBCKOM CHCTEMBI, IMJIAHOBUKOB, TE€XHOJIOIOB, PYKOBOJAWUTENEH, KOHCTPYKTOPOB U T.H.) B
HACTOALLEE BPEMs OPUEHTHPOBAHA HA MCIOJIb30BAHUE Pa3BUTHIX TeXHONOrui. Opranuza-
Usl ¥ pealu3alus yrpaBlIeHYECKUX (YHKIUI TpeOyeT paJuKaibHOIO0 M3MEHEHHs KakK camoi
TEXHOJIOTUH YIPABJICHUS, TaK U TEXHUUECKUX CPEJCTB 00pabOTKH HMH(pOpMALIUU, CPEIU KOTOPHIX
[JIaBHOE MECTO 3aHUMAIOT NepCOHalIbHbIE KOMITbIoTephl. OHU Bce OoJiee MpeBpaIlaloTCs U3 CH-
CTeM aBTOMAaTHUYECKOW MNepepadOTKHM BXOAHON HMH(pOpMAIMKM B CpPEACTBAa HAKOIUIEHUS OIBITA
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yIpaBJIEHYECKUX pPaOOTHHUKOB, aHAJHN3a, OLICHKH U BBIPA0OTKHM Hambosee 3PPEKTUBHBIX IKOHO-
MHUYECKUX PEIICHUM.

Asmomamuzupoeannoe pabouee mecmo (APM) onpenensiercsi Kak COBOKYIHOCTb HH-
(bopMarmOHHO-IPOTPAMMHO-TEXHUYECKUX PECypCOB, 00ECIEUHBAIOIIYI0 KOHEYHOMY MOJIb30Ba-
TeN0 00pabOTKY MAaHHBIX M aBTOMATH3AIMIO YIPABICHYECKHX (YHKUMH B KOHKPETHOW Mpen-
METHOU 00JIacTH.

Co3naHne aBTOMaTH3UPOBAHHBIX pab0OUMX MECT IMPEINOIaraeT, YT0 OCHOBHBIE OIEpalluu
1o "HaKOIUICHUIO, XPAaHEHHUIO U MepepadoTke MH(OPMAaLMK BO3JIaratoTcsl Ha BBIYMCIUTEIBHYIO
TEXHUKY, a pabOTHUK cepsl ynpaBieHUs (SKOHOMHUCT, TEXHOJOT, PYKOBOAWUTENb U T.JI.) BBI-
MOJIHSET YacCTh PYYHBIX OINEpalMii U onepanuii, TpeOyImux TBOPUECKOro MOAX0Aa MPpH MOAro-
TOBKE YIpaBICHUECKUX pemeHuil. [lepcoHanpHas TEXHUKA MPUMEHSETCS TOJIb30BaTENEM IS
KOHTPOJISI TIPOU3BOJICTBEHHO-XO35UCTBEHHON JESATEIbHOCTH, U3MEHEHUS 3HAUYEHUN OTIENIbHBIX
napaMeTpoB B XOJ€ PEUICHHS 3aJauH, a TakKe BBOJA MCXOIHBIX MaHHbIX B AVC mis peuienus
TEKYIIMX 3a7a4 U aHalin3a QyHKUUN yIIpaBiIeHHUS.

APM co3znaercs st o0ecTieueHus BBIMOTHEHHSI HEKOTOPO# rpymmbl pyHaknmii. Haubomnee
npoctoii pyHkuueir APM sBisiercst nHGopMaMoHHO-cipaBouHoe oOcayx)uBanue. APM umeror
POOJIEMHO-TIPOPECCHOHANTBHYIO OPUSHTAIIMIO Ha KOHKPETHYIO TIpeaMeTHYIo ob0nacte. [Ipodec-
cuoHanbHbie APM SBIISIOTCS IIaBHBIM HHCTPYMEHTOM OOIICHHSI YEI0BEKa C BIYMCIUTEIbHBIMU
CHCTEMaMH, UTPasi POJIb ABTOHOMHBIX pab0YMX MECT, HHTEIUIEKTYaIbHBIX TEPMUHAIIOB OOJIBIITHX
OBM, pabounx CTaHIIUN B JTOKAJIbHBIX CETAX.

Jloxammzanmss APM mo3BOJIIET OCYIIECTBUTH OIEPATUBHYIO 00paboTKy WH(popManuu
Cpasy ke M0 ee MOCTYIUICHUH, a Pe3yJbTaThl 00pabOTKU XPaHUTh CKOJb YTOJHO JOJTO MO Tpe-
OOBaHMUIO MOJIH30BATEIS.

Lenbto BHeapenuss APM sBrnsieTcsl yCUJIeHHE WHTETpally yIpaBiIeHYeCKUX (DYHKUIUHN, U
Kaxoe 0oJiee MiIn MEHee «MHTEIUIEKTyalbHOE» padoyee MECTO JODKHO o0ecrieunBarh padboTy B
MHOTO(YHKIIHOHATHHOM PEKUME.

APM BBINOJHSIOT JCICHTPAIM30BAHHYIO OJHOBPEMEHHYIO 00pa0OTKY 3KOHOMUYECKOM
uHpopMaliu Ha pabouMX MecTax HCIOJIHUTENEH B COCTaBE pacHpeleeHHONW O0a3bl JTaHHBIX
(BM1). IIpu 3TOM OHM UMEIOT BBIXOJ YE€pe3 CUCTEMHOE YCTPOMCTBO U KaHajbl cBs3u B [I9BM u
B/l npyrux mnons3oBatesnei, obecreunBas TakuM 0Opa3oM COBMECTHOE (DYHKIIMOHHPOBAaHUE
[I9BM B npotuiecce KOIEKTUBHON 00pabOTKH.

APM, co3nanHble Ha 0a3e NepCOHaNIbHBIX KOMIBIOTEPOB, - HauboJee MpocToil 1 pacnpo-
CTpaHEHHBI BapHaHT aBTOMAaTU3MPOBAHHOTO paboyero MecTa Ui paOOTHUKOB cepbl OpraHu-
3allMOHHOrO ynpasineHus. Takoe APM paccmarpuBaercss Kak CUCTeMa, KOTOpasi B MHTEPAKTHUB-
HOM peXHMe PabOThI MPEIOCTABISET KOHKPETHOMY PaOOTHHKY (TIOJIB30BATEI0) BCE BUJIBI 00€eC-
NEYeHHUs] MOHOIOJIBHO Ha BECh CEaHC pabOThl. DTOMY OTBEYaeT MOJAXOJ K MPOSKTUPOBAHUIO Ta-
Koro komrnoHneHta APM, kak BHyTpeHHee HH()OpMAIIMOHHOE 00eCTIeYeHne, COTJIACHO KOTOPOMY
MH(POPMALMOHHBIA (DOHJT HA MAaTHUTHBIX HOCUTENAX KOHKpeTHOro APM nomkeH HaxoIuTbcs B
MOHOTIOJIBHOM pacnopsbkeHuu mnoib3oBarenst APM. Tlonp3oBarens caM BBITIOTHSIET BCe (QyHK-
[IMOHAJIbHbIE 0053aHHOCTH T10 MPE0OPa30BaHHUIO UH(OPMALIHH.

Coznanne APM Ha 6a3e nepcoHaNbHBIX KOMIBIOTEPOB 00ECIICYMBAET:

- IPOCTOTY, YI0OCTBO U JAPYXKECTBEHHOCTH 10 OTHOLIEHMIO K MOJIb30BATEIIIO;

- TPOCTOTY aJIaTalliy K KOHKPETHBIM (PYHKITUSIM ITOJIb30BATEIIS;

- KOMIAKTHOCTb pa3MeIeHHs U HEBBICOKHE TPEOOBaHMS K YCIOBHIM IKCILUTyaTalluy;

- BBICOKYIO HAJIS)KHOCTh M JKUBYYECTh;

- CPaBHHUTENIBHO MPOCTYIO0 OPraHMU3ALMUI0 TEXHUYECKOTO OOCIYXHBAHUS.

D dexTuBHbIM pexxumMoM padboTel APM siBnsieTcst ero pyHKIIMOHUPOBAHKE B paMKax JIo-
KaJbHOM BBIYMCIUTEIBHOMN ceTn B KauecTBe paboueil craniun. OcoOeHHO 1enecoodpa3eH Takoi
BapHaHT, KOTJa TpeOyeTcs pachpeesiTh WH(HOPMAIIMOHHO-BEIYUCIUTEIBHBIE PECYPChl MEXTY
HECKOJIbKUMH I10JIb30BaTEIISIMHU.

B naubonee cnoxubix cuctemax APM moryr depes crennaibHOE 000OpYAOBAaHHUE IOI-
KJIIOYAThCSl HE TOJIBKO K pecypcaM riaaBHOM DBM ceTH, HO M K pa3InYHbIM WH(GOPMAIIMOHHBIM
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cryx0aM M cucTeMaM OOIIero HasHadeHus (Cinyk0aM HOBOCTEHW, HAIIMOHAIBHBIM WH(OP-
MallMOHHO-TIONCKOBBIM CHCTEMaM, 0a3aM JTaHHBIX ¥ 3HaHWUW, OMOJIMOTEYHBIM CUCTEMAaM H T.I1.).

Bo3moxknoctu cosznaBaembix APM B 3HAUMTENbHON CTENEHU 3aBUCAT OT TEXHHUKO-
9KCILTyaTallMOHHBIX XapakTepucTuk DBM, Ha koTopbix oHM Oa3upyroTcs. B cBs3u ¢ 3TuUM Ha
cTaguu npoektupoBanusi APM uetko ¢opmynupyrorcs TpeOoBaHUs K 0a30BBIM MapaMeTpam
TEXHUUYECKUX CPEACTB 0OpabOTKH U BblIayM MH(OpMAIMK, HAO0OPY KOMIUIEKTYIOIUX MOIYJEH,
ceTeBbIM HHTep(eiicaM, ) ProHOMUYECKUM TapaMeTpaM YCTPOUCTB H T.JI.

Nudopmannonnoe obecrieuenne APM opueHTupyeTcst Ha KOHKPETHYIO, PUBBIYHYIO LIS
MOJIB30BATENs, MPEeAMETHYIO 00sacTb. OO0paboTKa JOKYMEHTOB JOJDKHA IMPENIojiaraTh TaKylo
CTPYKTypH3aluio nHGOpMaIuu, KOTopasi Mo3BOJIIET OCYHIECTBIATh HEOOX0AUMOE MAHUITYIINPO-
BaHHE PA3INYHBIMU CTPYKTYPaMH, YAOOHYIO M OBICTPYIO KOPPEKTUPOBKY JaHHBIX B MacCHUBaX.

Texuunueckoe obecrieuenne APM 10KHO rapaHTUPOBATh BHICOKYIO HAJEKHOCTh TEXHU-
YECKHUX CPENICTB, OPraHMU3aLMUI0 YAOOHBIX Ul TOJIH30BATENS PEKUMOB pabOThI (aBTOHOMHBIH, €
pacnipenenennor bJl, nHbOpMaIIMOHHBINA, ¢ TEXHUKON BEPXHUX YPOBHEH W T.J.), CIIOCOOHOCTH
0o0paboTaTh B 3aJJaHHOE BpeMsl HEOOXO0 UMbl 00beM gaHHbIX. [Tockonbky APM sBnsieTcst HHAM-
BU/IyaJIbHBIM I10JIb30BATEILCKUM CPEJICTBOM, OHO JIOJDKHO 00ECIeunBaTh BBICOKHE OSPTOHOMH-
YECKUE CBOMCTBA U KOMQOPTHOCTH OOCITYKUBAHUS.

[IporpamMMHoe obecriedeHre Ipexkae BCEro OPUEHTUPYeTCs Ha MpodecCHoHalbHBIN ypo-
BEHb I0JIH30BATEIIS, COYETACTCS C €ro (DYHKIIMOHAIBHBIMU NOTPEOHOCTSIMH, KBaJTU(pHUKAIMEH U
cnenuanu3anuei. [lonp3zoBarens co CTOPOHBI MPOTPAMMHOM CpeIbl JOJKEH OINYIIATh MOCTOSH-
HYIO NOJJIEP>KKY CBOETO JKeJIaHUS padoTaTh B JII0OOM pEXUME aKTUBHO JTMOO AaCCUBHO.

B nocneanee Bpems coznatorcs yauduimpoBanasie APM, obcnykuBaroiiue HeCKOIbKO
npeaMeTHbIX obnacteil. Hanpumep, komiuieke «JKcrpecc-aHaan3 Mpyu 3aKI0YEHUH J10TOBOPOB,
3aKa30B, KOHTPAKTOB» 00ECIEUnBaET MPOIIeCcC YIIPABICHUS aHATTUTHYECKOW HH(popMaIueil o ce-
OecToMMOCTH, IIeHE, BO3MOKHBIX 00BheMax MPOU3BOICTBA OTIACIBHBIX BHIOB MpoayKuuu. Kom-
TIEKChl «AHauU3 (HOPMUPOBAHMSI, PACIIPEEICHNUS U UCIOIB30BaHUS MPUOBUINY, «AHAIN3 Ma-
TEPUATBHO-TEXHUYECKOTO M (PMHAHCOBOTO COCTOSHHUSI MPENIIPUATHSY, «AHAIIN3 TPYHa, OIUIATH U
\ COIMAIbHOTO Pa3BUTUMY», «AHAIM3 BBIMOJIHEHHUS T'OC3aKa30B M XO3SHCTBEHHBIX JTOTOBOPOBY»
COOTBETCTBYIOT CTPYKTYpE IEHCTBYIOLIEr0 3aKOHOAATENbCTBA O Npeanpuatuu. Komriekchbl
«AHanu3 ¥ MPOrHO3MPOBAHME AVMHAMHUYECKUX PSAAOB», «KoppersnnoHHO-perpecCHOHHBINA aHa-
an3», «BbIOOpPOUYHBIH METOA» Jal0T BO3MOXXHOCTh aBTOMAaTH3UPOBAHHO OCYIIECTBISATH CO-
LMAJIbHO-DKOHOMUYECKHI aHAM3 C HCIOJIb30BAHUEM CTaTHCTHYECKHX MeTonoB. Kommiekc
«CepBHUCHBIE TPOTPAMMBI» TTO3BOJISIET MOTYy4YaTh 00padoTaHHYI0 HH(MOPMAIKIO B BUJIE TPaPUKOB
U CXEM, pPelaKTHPOBaTh BXOJHYIO MH(POPMALIMIO, KOPPEKTUPOBaTh XpaHsuuecs B (ainax APM
JTaHHBIE.

3.7-8.3 Pe3yibTaThl M BBIBO/IBI: B PE3yJIbTaTe MPOBEICHHOTO 3aHATHS CTYACHTHIL:

- OCBOMJIM MOHATHUSA O npobnemHo-opueHTupoBanHbIX [, uacTpymentapuu UT aBTo-
MaTH3alUH IEATEIbHOCTH PEANIPUATHS;

- IpuoOpesI YMEHMsSI U HaBBIKM XapaKTepHU30BaTh MpodiemMHo-opueHTupoBanHsie [I1I1 B
npodeccuoHaIbHOMN e TETbHOCTH

3.9 IlpakTtuyeckoe 3ansaTue Ne 9 (2 yaca).

Tema: «Merono-opuenruposannsie I1II1.

1. Metono-opuentupoBannbie [TITT

2. Metogno-opuentupoBannbie [T kak uacrpymenrapuii T, obecrieunBaromuii perie-
HUE 337a4 MOJIb30BaTeNs CTATUCTUYECKUMHU M MaTeMaTHUYeCKMMH METo/laMu (MaTeMaTH4ecKoro
IpOTrpaMMHUPOBaHUs, pelieHus Au(QepeHInaibHbIX YpaBHEHUH, UMUTAIIMOHHOTO MOJIEIHPOBa-
HUSl, UCCIIEIOBAHMSI OIepalMii; CTaTUCTUYECKOW 0OpabOTKM M aHalu3a JAHHBIX: OMHcaTeIbHas
CTaTUCTHKA, KOPPEISLUOHHBIN, pErPeCCUOHHBIN, (PaKTOPHBIN aHAIN3 U APYTOE)»

3.9.1 3aganue st paboThbI:

Merono-opuentuposannsie I1II1.
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1. Metono-opuentuposannsbie [1T111

2. Metono-opuentupoBannsbie I1I1I1 kak uacTpy™MenTapuit UT, obecnieunBaromuii perie-
HUE 3374 I0Jb30BaTeNs CTATUCTUUECKUMU U MaTeMaTHYECKUMH METO/aMU (MaTeMaTu4ecKoro
POrpaMMUPOBaHUS, pelieHus AudQepeHunanbHbIX YpaBHEHUNH, UMUTAIIMOHHOTO MOJEIHUPOBa-
HUSI, UCCIIEJOBAHUS ONEpaLiii; CTATUCTHUECKOW 0OpabOTKHM M aHanM3a JaHHBIX: OMHCATENIbHAS
CTaTHCTUKA, KOPPEISALMOHHBIN, perpecCCUOHHBIN, ()aKTOPHBIN aHATIN3 U APYTOE€)»

3.10 IMpaxkTuuyeckoe 3ansiTue Ne 10 (2 yaca).

Tema: «Merono-opuentupoBanusie I1I1I1 kak nactpymentapuii T, obecnieunBaromuit
pelleHue 3a1a4 MoJib30BaTesl CTATUCTUYECKUMU U MaTeMaTUYECKUMU METOJaMU»

3.10.1 3apanue aas padoThI:

1. Merogno-opuentupoBannbie [II1I1 kak mHctpymenrapuii UT, obecnieunBaromuii pe-
LIIEHHE 3a]1a4 [10JIb30BATENs CTATUCTUYECKUMHU U MaTEMaTHYECKUMH METOIaMU

3.9-10.2 KpaTkoe onucaHue NpoOBOAMMOIO 3aHATHS:

Merono-opuentupoBannsie I1II1.

1. Metono-opuentupoBannbie T11TI1

2. Merono-opuentuponannsie [1I1I1 kak nnctpymentapuit UT, obecneunBaromuii perie-
HUE 337a4 TOJb30BaTENsd CTATUCTUYECKUMU M MaTeMaTHYeCKUMH METOJaMu (MaTeMaTH4eCcKOro
POTPaMMHUPOBAHUS, peieHus Au(epeHINaTbHbIX YPaBHEHNH, HIMUTAIIMOHHOTO MO/ICIHPOBa-
HUSl, UCCIICIOBAHMSI OIEpallHii; CTATUCTUYECKOW 0OpabOTKH M aHallnM3a JIAaHHBIX: OMHcaTeIbHas
CTaTUCTHKA, KOPPEISIUOHHBIN, pETPECCHOHHBIN, (PaKTOPHBIN aHAIN3 U APYTOe)

MathCAD xax IIIIII, oGecreuynBaromuii pelieHne 3afad I0Jb30BaTEIs CTaTHCTHYE-
CKHMH B MaTeMaTHueckumu Metoamu. Beenenune B MathCAD..

0. O630p maTematudeckux I1I1IT.

1. MuTepdetic monp30BaTes.

2. CpencrBa BBOJIa U pepakTupoBanus Mathcad.

3. BBox, peraktupoBanue v GopMaTUPOBaHUE TEKCTA.

4. BBoj, pegaktupoBaHue U GopMaTHPOBAHUE MATEMAaTUYECKIX BBIPAKEHUI.

5. Coznanue u popmarupoBanue rpaduxo. Cozanue U GopmaTupoBaHUe rpapUKOB.

MathCAD siBrsieTcs: yHHKaJIbHON CUCTEMOM /TS HAYYHBIX U HH)XEHEPHBIX PACUETOB U
03BOJISICT paboTaTh ¢ hopMysIaMu, YuciiaMu, TekcToM U rpadukamu. C momornipio MathCAD
MOYKHO PELIMTh MOYTH JTI00YI0 MaTeMAaTHYECKYIO 3aJjauy CUMBOJIBHO 1100 uncinenHo. MathCAD
MO3BOJISIET 3aMMChIBaTh HAa HKpaHe KOMIIbIOTepa GOPMYJIbl B UX IMPUBBIYHOM BUJIE.

MathCAD wumeer CBOIO COOCTBEHHYIO CIPABOYHYIO CHUCTEMY. JJIeKTpPOHHbie Kuurm
JIeJIal0T JAOCTYMHBIMH Ul UCIOJIb30BaHUS B pabodyeM JTOKYMEHTE MHOKECTBO IMOJIE3HBIX (op-
MyJI, CIIPABOYHBIX JAHHBIX U JUArpamMM MPOCTHIM HAKaTUEM KHOTIKH.

OObenuHsss B OJHOM paboueM JHCTE TEKCT, rpaduKy, U MaTeMaTHYeCKHUE BBIKJIAIKH,
MathCAD o6ieryaet moHUMaHHE CaMBIX CIIOKHBIX BBIYMCIICHUIA.

Oco6ennoctu MathCAD

¢ [Ilonnas coBmectumocts ¢ Windows: n3MeHeHHe pa3MepoB OKOH M HX IepeMerie-
HUE, OTKPBITUE HECKOJIBKUX OKOH, IOJAECPKKA MBIIIH.

¢ Bo3moxHOCTs KOMOMHHPOBAHUS TEKCTa, MAaTEMAaTHUECKUX BBIKIAJ0K U rpaduku B
J000M MECTe dKpaHa.

¢ BcTpoeHHBIN anropuT™ pemeHns CUCTEM YPAaBHEHHUM U HEPABEHCTB.

¢ JlelicTBUSA C MPOU3BOJIHBIMU U UHTETPATIAMU.

¢ Brpruncnenne cymm psiioB, IPOU3BENCHUN U UTEPALUN.

¢ TpuroHomerpuueckue, runepOOINUEcKre, 3KCIOHeHIMalbHble U becceneBbl QpyHK-
107078

¢ Crarucrtuueckue (GyHKIMHU, BKIIOYAsk JMHEHHYIO PErpeccuio, raMma — QyHKIUIO Dii-
Jepa, MHTerpaj OMNO0K, (YHKIIUN BEPOSITHOCTHBIX pacrpeieeHHH.
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¢ BexTopel 1 MaTpuIilbl, BKIIOYas OMEpalid MaTPUYHOTO YMHOXKCHHsI, OOpaIeHus,
MaTpHIl, TPAHCIIOHMPOBAHUS, BBIYUCICHHS OINPEICIUTENS MaTPUIBI, CKAJSIPHOE M BEKTOPHOE
YMHOXCHHE.

¢ CumMmBONBHOE MHTErpUpPOBaHKE U MU PEPEHITMPOBAHNUE.

¢ OOpameHue, TpPaHCIIOHUPOBAHUE M BEIYUCIICHUE OTIPEACITUTENS MATPHIL.

¢ MHoroo0pasue THIIOB TpaUKOB: B IEKAPTOBBIX KOOPMHATAX, TPAPHUKH B OJISPHBIX
KOOpJIMHATAaX, MOCTPOCHKE MTOBEPXHOCTEH B TPEX U3MEPEHUSIX, IIOCTPOCHUE JIMHUN YPOBHS, Kap-
TUHBI BEKTOPHBIX MMOJICH, TPEXMEPHBIX THCTOTPAMM, TOYCUHBIC TPA(UKH.

¢ Anumanus rpaduKoB U JIOOBIX IPYrUX 00BEKTOB Pab0overo JOKyMEHTaA.

¢ U mHOTrOEC, MHOTOE JIpyTOE.

B Hacrosiiiem npaktukyme paccMatpuBaercs pycuduipobantas Beperst MathCAD.

HNuTepdeiic nosan3oBaTeisi

Pabouee okHo MathCAD sBnsiercsi cranmaptHbiM okHOM WINAOWS — mpuiiokKeHus..
CBepxy pacrosaraercsi CTpoKa 3arojioBKa, rie NpuBOIuTCs HazBanue npunoxerus (MathCAD)
U UM pabodero Jucra (TokymeHTa). Hioke pacronaraercs cTpoka MEHIO, TJie BCe KOMaH/IbI Ima-
KeTa CrPYNIUpPOBaHbI 0 PYHKIIMOHATHHOMY HazHaueHHI0. Huke CTpOKM MEHIO pacrojararTcs
na"enu uHCTpyMeHTOB — CtanaapTHas u @opmaTupoBanue. [lanens MaTteMaTuka oOBIYHO
HaXOJHUTCs B pabodyeil 30He AOKyMeHTa. [ OTKPBITUS OPYTHUX IaHenei HeoOXOAMMO BBIMOJI-
HUTH nocienoBatebHocTh — Bua/Ilanesn. C momMompio Kypcopa MOXHO MEHSTH TOJI0KEHUE U
dbopmy maneneit. Camasi HIJKHAS CTPOKAa — CTPOKA COCTOSIHMS, Tl MPUBOAUTCA MHGOpMALUs O
TeKymux pexumax. /s ymoOctBa paboThl ¢ OOJBIIMMH JTUCTAMU MMEIOTCS JIMHEHKH BEpTH-
KaJIbHOU U TOPU3OHTAIBHOU MPOKPYTKH (pHcC.1).

Puc.1. Pabouee okao MathCAD

OcuoBubiM jjokymMmerToM MathCAD sBiisieTcst pabouunii JIMCT, TPaAHUIBI KOTOPOTO MOKa-

(7§ Mathcad - 5 |E}?Ix||%|@|@|iﬁjl

m Fain [paeka Buo Boraeka Popwar BemucneHwa Onepauyy OkHo  Cnpaeka _|5’|5|

DEH aglRy | =/ o o Y=L 872

[YpaeHeHue]

[Normai = ][eial e =B ru|===|EE
* -
PeweHHe ypaBHeHHA ¢ OOHOH
HeM3BECTHOH
HaxoauT kopHu ypagHedwa fix) = 0 ona zanaHHoi
dyHELMK fix) .
x) = 11 i+ 3 Ta+h 5
Onpeaenedue yHrumu fix): Sx-5 P _2x41 54 10xes 4-2X
JapaHwe HAYaNLHOTO NPUOAMKEHWA ANA T ——
noucka KopHA. Ecnu ypanenue umeer N -
HECKONLKD KOPHEN, ANA NOMCKA KaXaoro E ﬁg y“{:i'
HOEBOTO KOPHA CRedyeT 3ajaBgaTk HOEDE 53
HavYansHoe npuonuieHue. fina noncka [1] Iz ol
KOMMNAEKCHEIX KOPHER CAeayeT 3afaeatk -
KOMNMEKCHOE HaYanLHOE NPHONKKEHWE : xi=14
MHorga anropuTi NOWMCER KOPHA HAaTEIKAETCA
HckoMoe peweHue: MHHUMYM @YHELMM, NP 3TOM NOABNARTCA GO
‘ mrmm e trmm o rmm e v onmm ey i ey 4 e oame s PP — .._ll—l
F1 - Cnpaeka |£BTO | |MUM |Page 1
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3BIBAIOTCS CIUIOLIHOM JIMHHEH, a noist - mrpuxoBoir. MathCAD nomyckaer BBoa Gopmyn u
TEKCTa B JIIOOOM MecTe pabodero nokyMeHTa. Kaxkmoe Marematndeckoe BhIpakKeHUE WK (ppar-
MEHT TeKcTa siBiisieTcs: oonacteo. Pabounii nokyment MathCAD ectb COBOKYITHOCTh TaKUX 00-
nacreii. MathCAD co3aaer Tpu THIa 00J1acTell — TEKCTOBOE, MAaTEMAaTHIECKOE U IrpaduuecKoe.
Uto0bl caenaTh O0JIACTH BUAMMBIMH HEOOXOJHMMO BBINOJHUTE KoMmaHny Ipanuyv/Buo.
MathCAD oto6pa3uT mycroe mpoCTpaHCTBO CEPBIM I[BETOM, 3aHATHIE 00acTH (POHOBBIM I[BE-
TOM. J{J1s1 OTMEHBI BUAMMOCTH BHOBbH TOBTOPUTH KOMOUHALUIO - I panuuysl/Bud.

Jns 6onbmicit HarmsgaHocTH 00bekTel MathCAD — BeIpakeHus1, TEKCT, TpadUKd U T.II.
BBITIOJTHSIOTCS PA3JIMYHBIM CTHJIEM MIpU(Ta U [IBETA, HACTPONKY KOTOPBIX MOKHO MU3MEHUTD.

Jlyis BbI30Ba KOHTEKCTHOTO MEHIO, HEOOXOAMMO Ha)KaTh MPaBYIO KJIABUIILY MBIIIH, IO-
SIBUTCS MEHIO COOTBETCTBYIOIIEE TEKYILEMY MOJOXKEHHIO Kypcopa HIIM BBIOPAaHHOMY OOBEKTY
MathCAD.

IManeas CTanaapTHas

DEE SRY FBB oo |TE WD P (@D
12 3 4 5 6 7 8 9 10 11 1213 14 1516 17 18 19

20

- cO37]aTh HOBBI pabo4Mii JTUCT;

- OTKPBITh CYIIECTBYIOIUI pabounii JIUCT;

- COXpPaHUTh TEKYIIUH pabouMii JUCT HA AUCKE;

- IedaTh paboyero JIMCTa;

- IPeBAPUTENLHBIA IPOCMOTP pabovero JIMCTA Mepe MeYaTbio;
- IPOBEPUTH TEKCT Ha Hanuuue opdorpapuueckux ommooxK;

- IePEeMECTUTh BhIieTieHHOe B bydep OOmeHa;

- CKOMMpPOBaTh BhlJeNeHHOe B bydep Ob6meHa;

- BCTaBUTH BbIeneHHoe U3 bydepa OOMena B 1OKyMeHT;

0. - OTMEHUTH MOCIEeIHEE PEIaKTUPOBAHUE;

1. - BOCCTaHOBUTH MOCIIEAHEE PEAAKTHPOBAHUE;

12. - pa3penuth 007acTH B ClIydae UX HAIOXKEHUS;

13. - BBIpaBHUBATH 00JACTH TIO JIEBOI IPpaHUIIE;

14. - BcTraBUTH PyHKIHIO;

15. - BeIOpaTh €QUHUILY U3MEPEHUS /TS BBIJIEJICHHOTO BBIPAXKEHMUS,
16. - BBIYMCIUTH pabOUMIA JIHUCT;

17. - cBszarh pabouuii 1HCT ¢ ¢aiiiom uium aapecom B Internet;
18. — BcTaBUTH KOMITOHEHT (MCTIOIb30BaHKe 6a3 maHHbIX, Hanpumep Excel);
19. - mocrym x Pecypc Lientpy;

20. - ITomorp.

ITaneas MaremaTuka

RBOooo~NOR~wNE

- apu(MeTHUecKue UHCTPYMEHTHI;

- HHCTPYMCHTHI 3HAKOB,

:'q__h n ]

- IOCTPOEHHE IPa(UKOB;

L

]

- BEKTOPHBIE U MaTPUYHBIEC ONIEPALIVH;

‘[% - OIepaTopbl MATEMAaTUYCCKOI0 aHAJIN34,

-

- CUMBOJIBHBIE OIIEPATOPHI;

af3
- CUMBOJIBI TPEUECKOro andasuTa.
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0030p komang MathCAD

B MathCAD kxomaHy MOYKHO UCIIOJIHUT TPEMsI CIIOCOOaMHu:

¢ 4Yepe3 MEHIO KOMaH[J;

¢ COOTBETCTBYIOIIMMU KHOIKAMU Ha MaHeNsIX;

¢ TI0CPEeICTBOM KOMOMHAIIMU KJIaBUATYPHBIX KIIABHILI.

daiin:

HoBwlii... - co31aTh HOBBIM pabOUUii JTUCT.

OTKPBITH... - OTKPHITH CYIIECTBYIONTUN PaOOUMil JIUCT.

3aKphITh — 3aKPBITh TEKYIIHHA PAOOYHIi JIHCT.

CoxpaHUTh — COXPAaHHUTh TEKYIIUNA paOOYNI JTUCT HA JIUCKE.

CoxpaHHMTh KaK - COXpaHUTh TEKYUIUIl paboumii JIMCT NOJ APYrUM HMEHEM WU B JIpY-
rom ¢gopmare.

Ilepenath — OTIIPaBUTH KOMHIO PabOYETO JUCTA B BUJIE JICKTPOHHOTO IOKYMEHTA

IIapamMeTpbl cTpaHUUBIL... - 33/IaHUS pa3Mepa CTPaHULIbL, IO U OPUEHTALIUU CTPaHU-
IBI.

IIpenBapurebHBIH MPOCMOTP — MPOCMOTP paboUero JKUCTa Mepe]l IeYaThio.

Ileyats... - neyars paboyero JucTa.

Boixoa — 3aBepienue paborst MathCAD.

IIpaBka

OTMeHa — OTMEHUTH NOCIIEAHEE PEJAKTUPOBAHUE.

Bo3Bpar - BocCTaHOBUTH NOCTIEIHEE PEJAKTHPOBAHHUE.

Boipe3atb — nepemectuTth BoiaenenHoe B bydep Obmena.

KonupoBaTts - ckonupoBath BeiieneHHOe B bydep O6mena.

BceraBka - BcTaBUTH BhiZienieHHOe U3 bydepa OOMeHa B JOKYMEHT.

BceraBka CnenuajbHas ... - BCTaBUTh BblJesIeHHOE U3 bydepa OOMeHa B TOKyMEHT B
apyrom dopmare.

YaanauTh — yJalieHue BIICICHHBIX 00JIaCTeH.

Boigenutrs Bee — Bohimenuth Bce oOnactu B pabouem nucte. JlJis OTMEHBI BBIACIICHUS
HIEJTKHYTh B JIFOOOM ITyCTOM MECTE.

IMouck... - HAUTU CITOBO WU CUMBOJIBL.

3ameHa... - 3aMEHUTb YaCTUYHO WJIU MOJHOCTHIO CIIOBO WJIM CUMBOJIBI B pab0OYeM JIUCTE.

Ilepeiitn k CTpannue... - IEPEUTH HA YKAa3aHHYIO CTPAHULLY.

IIpoBepka Opdorpaduu... - TpoBEpUTH TEKCT Ha HAIUYUE OPPOrpaPpUUECKUX OLINOOK.

CBs3H... - yCTAHOBUTB CBA3b C APYTUM JOKYMEHTOM JUIsl BHEIPEHUS TaHHBIX.

O0beKkT — co3nanune 00bekTOB npyrux WIndows — mpuiioskeHHH B TEKyIeM pabodem
nucte Mathcad, ¢ Bo3MOXXHOCTBIO X PEIaKTHPOBAHUSL.

Bun

IlanesM MHCTPYMEHTOB — yCTaHOBKA MaHenel (MaJuTp) pa3IMYHOrO Ha3HA4YECHUs Ha
JKpaHe.

Ctpoka CocTosIHMA — BKJIIOUEHHE/OTKIIOUEHHE CTPOKU COCTOSTHHSL.

I'panuubl — Bu3yanusaius 3aHATHIX o0nacTel paboyero JiMcra.

N3menenne Macmrada... - 3a7aHue pa3MepoB M300pakeHUss paboyero JUCTa Ha
JKpaHE.

OOHOBMTB — pereHepanus n300paxeHus padboyero JucTa.

AHUMAIMSA... - CO3/IaHUE aHUMAIIUU TPahUKOB M IPYrUX OOBEKTOB pabOUero JOKyMEH-
Ta.

BocnpousBenenue... - BOCIpOU3BeIeHUE aHUMAIUK IPAa(QUKOB U APYruX OOBEKTOB pa-

604ero JOKyMeHTa.
HacTrpoiiku... - 3aganue onmwuii 3amycka MathCAD u ctust “ropstunx’ KIaBHIIL.
BcraBka
I'paduk — coznanue rpadukoB pa3InYHBIX TUIIOB.
Marpuua... - 3a1aHUE Pa3MEPOB MaTPUILBI.
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@OyHKIMUA. .. - BCTaBKa (QYHKIIUH.

Enununsl U3mepenus...- BCTaBKa CUCTEMbI U €JUHUIIBI U3MEPEHHUS.

Pucynok — BcraBka pucynka u3 bygepa O0mena.

MartemaTuyeckasi 00/1acTh — CO3JJaHHE OOJIACTH 7l BBOJA MAaTeMaTHUYECKUX BbIpaXke-
1307078

TexcroBas Q01acTh - CO34aHNe 00JIACTH I TEKCTA.

Pa3ppiB CTpaHHIbI — CO3/1aHNE HOBOM CTPAHUIIBL.

I'mnepcBs3kb... - cBiI3aTh pabouunii TUCT ¢ QaitioM niam aapecom B Internet.

Ccpuika... - CChIIKA Ha JIOKYMEHT Ha XKeCcTKoM Jucke. Heodxoaumo yka3aTh MyTb.

KoMmnoHeHT - BCTaBUTh KOMIIOHEHT (KCIIOJIb30BaHKe 0a3 AaHHbIX, Hanpumep Excel).

O0BeKT... - co3ganue J0KyMeHTOB apyrux Windows — nmpusioxeHuii B pabodyeM JIUCTE.

dopmar

YpaBHeHUSsl... - CO3J]aHNE U PEAAKTUPOBAHUE CTHIIS O(OPMIICHUSI MATEMAaTHYECKUX BbI-
paXKEeHHUI.

Pe3yasbTar... - pegakTHpoBaHUE CTWIS OPOPMIICHHS PE3YJIbTATOB BBIYUCICHHUH (TOY-
HOCTb, CUCTEMAa U3MEPEHUH U T.I1.).

TekcT... - pemakTupoBaHue cTUiIs ohopmiieHUs TekcTa (pudT, pasmMep H T.I1.).

IMaparpad... - penaktupoBanue ctuis oopmiieHus: maparpadoB (OTCTyH, BHIPABHUBA-
HUE U T.I1.).

CTuib... co3nanue 6a30BbIX CTUJICH TEKCTA.

CBoiicTBa... - BeIJIeJICHUE 00JACTH TEKCTa [IBETOM, pa3MEIICHUE TEKCTA.

I'paduk - penaktupoBanue cTuiiss opopmMiIeHUS rpadrKoB.

LBer — 3aganue ctuis opopmieHus: GoHa paboUero JMcTa, BBIACICHUH 1 KOMMEHTapH-
€B.

Otaeants O6aacTH — pasneneHue o0JacTel, B Ciydae UX HaJOKECHHUS.

BoipoBHsaTh O0s1acTH - BeIpaBHUBaHHE 00JIaCTell 1O BEpXHEH WM JIEBOW TpaHUIIE.

3aro10Bkn/KOJIOHTUTYJIBI... - PEAAKTUPOBAHUE CTHIISI OOPMIICHHSI 3ar0JIOBKOB U KO-
JIOHTUTYJIOB.

Ilepenymepauus Ctpanun — pa3ouTh pabOUMii JTUCT HAa CTPAHUIIBI.

MaremaTuka

BbIYHCIMTD — BBIUUCIICHUE BBIPAKEHHH, B CIIydae €CIIM OTKIIIOYEH PEKUM aBTOMATHYe-
CKUX BBIYUCIICHUU.

IIpocuntare JJokymMeHT — nepecuntaTh pabounii suct. OOBIYHO HUCIIONIB3YETCs, KOrja
OTKJIFOUEH PEKUM aBTOMATUYECKUX BBIYMCICHUH.

ABTOMAaTHYECKOE BbIYUCIEHHE — YCTAHOBKA PEKMMa aBTOMATHYECKIX BBIYMCICHHA.

OnTuMHu3auusa — ONITUMU3ALINS BBIPAXKEHHH Mepe/l BHIYUCICHUSIMHU.

ITapamerpsbl... - 3aaHHe CBOMCTB NIEPEMEHHBIX, BBIYUCICHUN, CUCTEMbI U3MEPEHUN U
Pa3MEPHOCTU CUCTEMBI U3MEPEHUN
CumMBoJIBI

Pacuernbl — oToOpakeHHe pe3ynbTaTa CUMBOJBHBIX BBIUMCICHUH (CUMBOJBHBIN, C IJia-
BAIOIIEH 3aMsATOMN, C KOMIUIEKCHBIM YHUCIIOM).

YHpocTuTh — YOPOCTUTH BBIOpAaHHOE BBIpaKEHHE, BBINOJIHAS apupMeTHYecKue Ieii-
CTBUS, COKpallas Moj00HbIE ClaraeMble U HCIOJb3ys OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKJIe-
CTBa.

PaciMpuTh — pas3noxkeHue BCeX CTENEHEN U IPOU3BEACHUN CYMM B BBIPAJKECHHUE.

@®aKTop — paznaraeT Ha MHOKUTENIN BEIOPAaHHOE BBIPAXKEHUS, €CIIU BCE BBIPAKEHHE MO-
KeT OBITh 3aMICaHO B BUJIC MMPOU3BEICHHUS COMHOXKHUTEICH.

ITonoOHble — OO0BEAMHSAET UYJICHBI, COAEPIKAIINE OJMHAKOBBIC CTENEHH BBIACICHHOTO
MOJIBBIpAYKEHUS. Pe3ynpTaToM SBISETCS MOJIMHOM OT MO/ABBIPAYKEHUS.

Ko3¢ppunuentsl IomHoma - HaxoxeHHe K03()QUIMEHTOB BbIpaXKeHUs, KOT/Ia OHO
3aMKCaHoO KaK MOJMHOM OTHOCUTENIBHO BBIJICICHHOM NepeMeHHON WiH (QyHKIUY.
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IlepemMeHHble — NECTBUA OTHOCHUTENIBHO MEpeMEeHHOH (audQepeHunpoBaTh, HHTETPH-
pPOBaTh IO MEPEMEHHON, PEIINTh OTHOCUTEIHHO NEPEMEHHOM UITH 3aMEHUTH MIEPEMEHHYIO).

Matpuusl — CUMBOJIbHBIE IIPE0OPA30BaHUS MATPUUHBIX BBIPAKEHUH (TPaHCIIOHUPOBATb,
00paTUTh, HAUTHU OTIPEICITUTEID).

IIpeo6pa3oBanne — BIOOp Buaa mpeodpasosanuii (Pyprwe, Jlamnaca u Z — npeobpasona-
HUSA).

Crunab Beruncienmii... - oToOpakeHUE MOJIOKEHUSI Pe3YJIbTaTOB CUMBOJIBHOI'O BBIYMC-
neHus (BepTUKAIbHO, TOPU30HTAIBHO U T.I1.), OTHOCUTENILHO MIEPBOHAYATILHOTO BBHIPAKEHUSI.

OKHO - KOMAHOBL pACNoONONHCEHUS OKOH U CHUCOK OMKPBLIMbIX OOKYMEHMOB.

Cupaska — ungopmayus o MathCAD u e2o komanoax, docmyn k Pecypc [lenmpy.

CpeacrBa BBO1a 1 peaakTupoBanus MathCAD

PenakrupoBanme odJacreii padoudero sucra MathCAD

Buwioenenue oonacmeii:

1. IllénkHuTE MBILIIBIO PAIOM C 00JIACTSMU, KOTOPbIE HY)KHO BBIACIUTH. DTO 3aKPEIUT
OJIMH yTOJI BBIIEISIOUIETO MPSIMOYTOJIbHUKA.

2. HaxaB u yaep:kuBas JEBYIO KHOIKY MBIIIH, IEPEMECTUTE MbIlllb. [[yHKTUPHBIN BbI-
JEJSIOMNNA IPSIMOYTOJIBHUK BOSHUKHET U3 3aKPETNIEHHOW TOUKH.

3. Koraa Beigensromuil mpsiMOYTrOJIbHUK JTOCTUTHET BCeX TpeOyeMbIX o0nacTeil, oTmy-
CTUTE KHONKY MbIIIH. Kaxas BblJesIeHHas: 00J1aCTh OKAXETCsl OXBAUEHHON ITyHKTUPHBIM BblJe-
JSIOUIUM MPSIMOYTOJIbHUKOM.

Ilepemewenue ooracmeit:

1. Tlomecturte ykazarenb MBIIIM HaJ OJAHON M3 OOJacTel, BBIACIEHHON MYHKTUPHBIM
IPSMOYTOJIBHUKOM. YKa3aTellb MBIIIH U3MEHUT (POPMY CO CTPEIKH Ha KPECTHUK.

2. HaxaB u yaepkuBas JEBYIO KHOIIKY MBIIIH, TIEpeMecTUTe Mbliib. KOHTypsl 00na-
CTEH MOCNEnyIOT 3a IBUKEHUEM MBbIIIIH.

3. Koraa KOHTYpBI TOCTUTHYT KeJIaeMOr0 PaCHOIOKEHHUs, OTITYCTUTE KHOIKY MBIIIIH.

Konupoeanue oonacmeit:

1. Beigenure o0iacTu.

2. Bribepure komanny Konuposams w3 mento Ilpagka, 9To0bl CKOMPOBATH BBIIEICH-
Heie obnactu B bydep Obmena.

3. lllenkHHUTE MBIIIBIO TaM, KyJa HYy)KHO IOMECTUTH KOIHIO o0sacTeid. Yoeaurecs, 4To
BBIOPaHO CBOOO/IHOE MECTO — KypCOp JI0JIKEH UMETh (hopMy BU3HpA.

4. BeiOepute koManay Berasurts 13 mento Ilpaska.

Yoanenue oonacmei:

1. Bsigenure obnactu.

2. Bribepure xkomanay Yoanums vz mento Ilpaska.

Buvipasnueanue ooaracmeit:

1. Bsigenure obnactu.

2. Bribepure xomanay BeipoBusiTe O6J1acTu u3 meao @opmar.

3. 3anatp HanpasieHue BelpaBHUBaHUs — [1o BepxHeii niu Ilo JeBoii rpaHune.

Kypcopslt MathCAD
Busup (xpectooOpa3Hblit K) — UCIOJIB3YETCs Ul pa3sMELICHUS HOBBIX BbIPa-
KEeHUH, rpadUKoOB U TEKCTOBBIX 00Jhexdii. Bu3up MOXKeT MOSABIATHCS TOJBKO B CBOOOJIHOM Me-

cTe JoKyMeHTa. [Ipupgane neyatu Kypcop MpUHUMAET ApYyryio Gopmy.
Mapkep BB — HCTOJB3YETCs B BBIPAXKEHUSIX JJI1 BCTABKU U YAAJIEHUS OTIEIb-
HBIX CUMBOJIOB, CKO 1 aTopoB. MOKeT UCIONB30BaThCs B 00JIACTH JFOOOT0 THIIA.
Boigeasiromas pa@ - HCTIOJIb3YETCS B BHIPAKEHUSAX JJIsl BCTAaBKH U YIAJIEHUsl OIle-

paTopoB, Yucell, a TaK)ke UMeH (QYHKIHIA U TepeMeHHbIX. MOXKeT UCTO0Ib30BaThCs TOIBKO B Ma-
TeMaTH4eckor u rpaduueckoi obnactsx. Cpe3aHHBIM yron ykas3blBaeT HalpaBliEHUE BCTaBKU
WM yraneHus. J{1st "3BMeHeHMsI HarpaBlieHns: He00X0AMMO HaxaTh kiasumy [ INns].
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BBoa, perakrupoBanue U popMaTHpPOBaHNE TEKCTa

BBoj M pefakTHPOBaHHE TEKCTA

Co3zoanue mexkcmoguix oonacmeil:

1. IllénkauTe B MecTe co3aanus 00JaCTH.

2. Bribepure komanay TexcroBasa O0Jacth u3 MeHio BeraBka. [losBuTcst TekcToBast
pamka.

3. Haunute nedvarars. [Io Mepe BBOJIa TeKCTa TEKCTOBAsE paMKa OyJeT yBEITUYHUBATHCS.
OHna Hcue3HeT, Kak TOJIbKO BbI ENKHUTE BHE TEKCTOBOI 00J1acTu.

4. YroObl MOKUHYTH TEKCTOBYIO 00J1acTh, MENKHUTE BHE e€. He Haxumaiite Enter, sto
IIPOCTO MPUBEAET K MEPEX01y Ha HOBYIO CTPOKY BHYTPHU TEKCTA.

3amena cumeona:

1. Illénkuute Ha uMeHU uiM yucie. Mcnonb3yiite kiaBuiu [«—] u [—] mis nepeme-
LIEHUs MapKepa.

2. Hameuaraiite OykBbl Wiau 1mUdpbel. YTOOBI ymaauTh CHMBOJ ClieBa OT Mapkepa,
Haxxmure [BKSp].

Cronuposambs unu évlpe3ams mexkcm:

1. Beimenure 061aCTh MyHKTUPHBIM BBLACISIONIMM IPSIMOYTOJIEHUKOM.

2. Bremonnute komanny Konuposams u3 menio Ilpaska, 4To0bI CKOMUPOBATH TEKCT B
bydep OOmena.

3. Brmmonnure komanay Beipezams u3 meHio IIpaska, 4ToOBI BHIPE3aTh.

Bcmaseumv mexcm:

1. Tlomectute Kypcop B TO MECTO, KyJla Hy’KHO BCTAaBUTb TEKCT.

2. Brmonaurte komanny Bemasume w3 menro Ilpaska.

Hmnopm mexcma:

1. Cxomnwmpyiite TekcT B bydep O6mena.

2. Ilénkuure B cBoO0gHOM Mecte mokymenta MathCAD.

3. Brmonaute komanny Bemasums w3 mento Ilpagka.

Ilepemewienue mexcma:.

1. Beimenure 00671aCTh MyHKTUPHBIM BBIACISIONIMM IPSIMOYTOJIEHUKOM.

2. TlomecTtuTe yKa3atenab MBIIIH BHYTPh MPSAMOYTOJIbHUKA.

3. HaxaB u yzmepxuBasi JeBYIO KHONKY MBIIIH, TIEPEMECTUTE MBIIIb. [IpsMOyTroapHHK
HEepEeMECTUTCS BCIE] 3a Hell.

DopMaTHPOBAHHE TEKCTA

Hsmenenue cmuns

UTo0Ob! U3MEHUTH TAPHUTYPY, pa3Mep, HauepTaHue, pacloI0KEHUE WK LBET pUQTa,
KOTOPBIM 3alMChIBAETCS TEKCT:

1. Beigenure TeKCT

2. Bribepure Teker u3 meHio @opmar.

3. Bribepure HeoOXxoanMbIe cBo¥icTBa mpu(Ta B AHMAJIOrOBOM OKHE W Haxkmute "OK" .
Heo6xonnMmble mapamMeTpsl MOXKHO TakKe 3a/1aTh uepe3 naHens GopmarupoBanme.

Dopmamuposanue adzayes:

1. IIénxHHUTE B TEKCTOBOM OOJIACTH.

2. Bribepure Ilaparpa¢ u3 mearo @opmar.

3. B amanoroBom okHe onmpenenuTe OTCTYIl, MapKephl U CIOCO0 BBIPABHUBAHUSI.

Onpeodenenue wiupunvl meKcmogoil odaacmu:

1. Bsigenure 00macTs.

2. Tlepemectnre Kypcop K MpaBOMY Kpar0 BBIIEISIONIETO IMYHKTHPHOTO MPSMOYTOIb-
HUKa. YKa3arelb MBIIIH U3MEHUTCS Ha JIBOMHYIO CTPEIKY.

3. HaxaB u ynepkuBas JIEBYIO KHOIIKY MBIIIH, IEPEMECTHTE MBIIIb, TYHKTHPHBINA TPsi-
MOYTOJIbHUK Oy/IeT U3MEHSAThCS B pa3Mepax.

4. Tlo noctuxeHUH 00J1aCThIO )KEeTAeMON IIHUPUHBI OTIYCTUTE KHOTIKY MBIIIH.
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BBoa, perakrupoBanue U popMaTHPOBAHHE MAaTEMATHYECKHUX BbIPasKeHU I

BBoa ¥ pefakTHpPOBaHHE MaTeMATHYECKHX BbIPasKeHU I

Onpeodenenue 3HaueHUil nePemMeHHbIX

Jjis TOro, 4TOOBI MOKHO OBLIO BBIYUCIIUTH BhIpaXKEHHUE, 3aBUCHIIEE OT KaKUX-TTHOO Te-
PEMEHHBIX, 3HAYCHHUS ATUX NTEPEMEHHBIX TOJDKHBI OBITh OnpeAeNieHbl. /i 3TOro HyKHO:

1. BBectu uMs IEpeMEHHOM.

2. Bsectu gBoerouwme [ : |, 4TO MPUBEAET K MOSBICHHUIO 3HAKA MIPUCBaMBaHUA [ (= | |
CJIETYIOIIETO 32 HUM TOJIS BBOJA.

3. Hameuarars B nosie BBoja uucio win Beipaxxenne. MathCAD BbIYHCIUT COOTBET-
CTBYIOILIEE 3HAYEHHUE U MTPUCBOUT €r0 UMEHH IIEPEMEHHOM.

Hna cozoanus:

¢  IUCKPETHBIX apryMEHTOB - BBECTH HayallbHOE 3HAYCHHUE, 3aTEM TOUKY C 3arsiTou [ ; ]
JUIS CO3JaHMs 3HAaKa JIMara3oHa U MOociIe KOHEYHOe 3HaueHue aprymenTa. [Ipu sTom mar npupa-
HICHUI 110 yMoyryaHuto Oyzet paBeH 1. Ecnu 3agath Tpu 3Ha4eHHs apryMeHTa, TO miar Oyzer pa-
BEH pa3HUIC MEXIYy BTOPBIM H IIEPBBIM 3HAUCHHEM apTyMEHTa;

¢  CTereHH - Haxath Kiasumy [ N ];

¢ HHJEKCOB IIEPEMEHHOM - BBECTH TOUKY [ . ];

¢  HHJEKCOB MaCCHBOB - HA)KaTh KJIABHIITY JIeBOH ckoOKkH [ [ ];

¢  MaTpuil, HHTETPAJIOB U T.II. - BbI3BaTh HEOOXOIUMYIO MAIUTPY, 334aTh Pa3MEPHOCTH
Y BBECTH B MOJISl BBOJIa COOTBETCTBYIOIIYIO YHCIIO UITU BBIPAXKEHHUE.

Onpeodenenue pynkyuu

OyHKIMS €CTh MPABHUIIO, COTIIACHO KOTOPOMY MPOBOJATCS HEKOTOPHIE BHIYMCICHUS C €€
apryMeHTaMHu M BbIpadaThIBaeTcs e€ yuciioBoe 3HaueHue. [y Toro, 4ToOBl onpenenuts QyHK-
U0, HYXKHO:

1. Bsectu B pabouuii TOKyMEHT UMS (YHKIIMU U JIEBYIO CKOOKY.

2. BBecTu cnHCcOK apryMeHTOB, OTAEISEMBIX APYT OT APYyra 3ansaThIMH U 3aKOHUUTH €TI0
paBoil CKOOKOM.

3. Bsectu nBoetoume [ : |, 4TO MpUBEIET K MOSIBJICHUIO 3HAKA MPUCBAaUBaHUS [ (= | u
CJIETYIOILETrO 3a HUM I0JIs BBOJA.

4. HaneuaTaTh B MOJI€ BBOJIa BEIPAKECHHE.

Buwtuucnenue gvipasicenus

Jl1st TOro, YTOOBI MOTYYUTh YUCIIOBON PE3yNbTaT, HYKHO:

1. Bsectu B pabouuii TOKYMEHT BBIpa)KEHUE, 3HAYCHHE KOTOPOTO HY)KHO BBIYUCIIUTH.

2. Bsecrtu 3Hak paBeHctBa [ = ], mocne yero MathCAD BeruuciisieT BBeIeHHOE paHee
BBIPQ)KEHUE U BBIBOAMUT B pabouMii JOKYMEHT pe3yabTaT BBIYUCICHHUNA. J{J1s1 BEIYMCIICHUS BBIpa-
KEHHsS B PYYHOM pPeXHUMe HE0OX0IUMO HaxaTh kinasuiny [F9].

Bcmaexa onepamopa

IIpex e ueM BCTaBIATH ONEPATOP, BCIOMHUTE, YTO BCE 3aKIIIOYEHHOE BBIJIENIAIONICH
pPaMKOW CTaHOBHUTCS NIEPBBIM OTIEPAH/IOM CIICAYIOIIETO OTeparopa:

1. [IénkHuTe Ha omepaHje, YTOObI 3aKJIIOYUTh €0 B BBLIEIAIONIYIO paMKy. Mcmois-
syiite kmasumry [1], eciim Hy)HO yBETHUNTD BBIICISIONIYIO PAMKY.

2. HaGepute KOMOMHAIIHIO KJIABHIII, 33JAFOIIYI0 OTIepaTop.

3. UtoOBI BCTaBUTH OMEpaTOp Mepeid BBIACICHHBIM BBIPAKEHHUEM, HAKMUTE KIIABHUIILY
[Ins] mpex e, yem HauHETE MEYATATS.

3amena onepamopa:

1. [lénkauTte Ha omepatope, YTOOBI 3aKIIOYUTH BBIPAKCHHE B BBIACISIONIYIO PaMKY.
Y6enurech, UTO B paMKy 3aKJIIOUEH ONIEpaToOp BMECTE C €T0 ONepaHaMH.

2. Haxwure [BKSP], uro0sI yaanmuTs onepatop.

3. Hameuaraiite HOBBIN omepaTop.

Bcmaeka u yoanenue cko0ok:

1. 3akmounTe BhIpaKEHHE B BBIICIISIONIYIO PAMKY.

2. Haxwure amoctpod [ ' ] 9TOOBI BCTaBUTH CKOOKH.
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3. Haxwmure [Del], uroObI yianute napy cko0ok

Bcmaeka u yoanenue 3naka:

1. [IénkauTe HA BBIPAXKEHUH, YTOOBI 3aKITIOUUTH €r0 B BBIICISIONIYIO paMKy. Mcmomns-
syiite [T, ecii Hy)KHO YBETHUNTE BBIIENSAIONIYIO PAMKY.

2. Jlns BcraBku 3Haka HaxmuTe [ INS]. Haxxmure 3HaK MUHYC.

3. s ynaneHus 3HaKa 3aKIFOUUTE BbIpaKEHHUE LIEJTMKOM, BKJIFOYasi 3HaK MUHYC, B BbI-
nensroinyto pamky. Haxwmure [BKSp].

Ilepemewenue uacmeit popmynot:

1. 3akmrounTte BbIpaKEHUE, KOTOPOE COOMPAETECH IEPEMECTUTD, B BBIIEISIOLIYIO paM-
KY.

2. Brmonnurte xomanny Buipezamey vniu Konuposams w3 menio IIpagka, uToOBI BBI-
pe3aTh WIKM CKOMPOBaTh BhIpaxkeHHue B bydep OOmeHa.

3. Iénxuute B CBOOOTHOM IMPOCTPAHCTBE MU B TOJIE BBO/IA, Ky/1a HAMEPEHBI BCTABUTh
BBIpa)KEHUE.

4. Bomonnute komanay Bemaeums vz menio Ilpaska, 4To0b1 BCTaBUTH BBIPAXKCHHUE.

dopMaTHpoOBaHNe MAaTEMATHYECKUX BhIPAKeHHIt

H3menenue cmuna nepemeHHbIX U KOHCHAHM

YroObl M3MEHUTH TAPHUTYPY, pa3Mep, HauepTaHHe, PACIONIOKEHUE WM LBET MIpUPTa,
KOTOPBIM 3aIUCHIBAIOTCS TIEPEMEHHBIC WIIM KOHCTAHTHI:

1. Bribepure YpaBHeHnue u3 MmeHio ®@opmar.

2. B mmanoroBom okHe BeiOepute Variables mis nepemennsix nm Constants s koH-
CTAaHT ¥ HaXXMUTE KHONIKY U3MeHUTb.

3. Bribepure HeoOxoauMbIe cBoMcTBa mipu(Ta B AMAJIOrOBOM OKHE W Haxkmute "OK" .
Heo6xonuMmble mapamMeTpbl MOXKHO TaKKe 3a/1aTh uepe3 naHens GopmarupoBanme.

Ynpaenenue omoopasicenuem uucen 6o 6cém ooxymenme:

1. Bribepure Pe3yabTaT u3 Mexto @opmar.

2. B nmanoroBoM OKHe 3a7aiiTe 3HAUYCHUSI OTOOPAKCHUEM YK CEI.

Coznanue u popmaTupoBanme rpadpukon

Co3nanue rpapuxos:

1. BeiGepure komanay I'padmk u3 menio BeraBka

2. Tlomectute B [Tosie BBoaa BrIpakeHUEe, IMEHA MATPHIl WM MATPHILY, B 3aBUCUMO-
CTH OT BUJa rpaduka.

3. Haxwmure xnaBunry F9, 9ToOb1 mocTpouTh Tpaduk.

dopMmaTupoBaHue rpapuKoB

H3zmenenue pazmepos cpagpuxa:

1. 3akmrounte rpaQuK B MyHKTUPHBINA BBIACIAIONIMNA TPIMOYTOIbHHUK.

2. [Tlepemecture ykazaTelb MBIIIM K MPABOW WM HIDKHEH CTOPOHE MPSMOYTOJBLHUKA,
yKa3aTelb MPEBPATUTCS B JBOWHYIO CTPEJKY.

3. HaxmuTe neByr0 KHOIIKY MBIIIHN U PACTSHUTE TPAUK /10 JKEIAEMBIX Pa3MEpOB.

Ilepemewenue cpaguxa:

1. 3akmounre rpaduk B MyHKTUPHBINA BBIAEISIOUINN MPSIMOYTOJIbHUK.

2. IleperamuTe €ro MbIIIbIO WK BBIPEXKbTE U BCTaBbTE B HOBOM MECTE.

Yoanenue zpaghuxa:

1. [lénkaure Ha rpaduKe, YTOOBI BHIACTUTD €TO.

2. Bomonaure xomanay Yoaaumse w3z menio Ilpaska. MathCAD ocraBiser mycToe
ToJIe.

Dopmamuposanue cpagpuxa

YroObl U3MEHUTH MpPEJCTABICHUE OCEH, THI, LBET U TOJIUMHY JUHUNA rpaduka u T.II.,
HEOOXOINMO:

1. JIBaxnbl mENKHUTE HA TpaduKe.

2. Bribepure COOTBETCTBYIOIIYIO BKIIAJIKY.
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3. YcraHoBuTE (PrIaXKOK UM BHIOEpUTE U3 CIHCKA HYKHBIM CTUIIb opopmieHus rpadu-
Ka.

Pecypc Lentp

Pecypc lleHTp sBiseTcss MOILIHBIM HMHCTPYMEHTOM II0 HM3YYEHHUIO M HCIIOJIb30BaHHIO
MathCAD. O opranuszoBad B hopme 0uOnmmorekn IaeKTPOHHBIX KHHT, KOTOpBIE SBISIOTCS
nokymentamu MathCAD c¢ runeprekctoBeiME ccbuikaMi. CCBUIKH BBINOJHSIOTCS IS CJIOB,
BBIJICIIEHHBIX KUPHBIM OJYEPKHYTHIM TEKCTOM. UTOOBI IEPEUTH B HY>KHBIN pa3Jiel, J0CTaTOYHO
JIBaXIbl IENKHYTh MblIbIO. [l mepemenienus no Pecypce LleHTpy HMCIONB3YHOTCS KHOIKH
HaBUTAIUH.

3.9-10.3 Pe3yabTaThl M BBIBO/BI: B Pe3yJIbTaTe IPOBEAEHHOTO 3aHATHS CTYICHTHI:

- OCBOWJIM IIOHATHE O METOAO0-OpueHTUpoBaHHbIX [II111;

- puoOpenu yMeHus U HaBblku kinaccuduuuposats [T mo meronam pemeHus 3agay
H0JIb30BATENS.

3.11 IIpakTnueckoe 3ansitue Ne 11 (2 yaca).

Tema: «IIIIIl oTnenpHBIX mpeaMeTHBIX obnacteil. Omnpenenenue, HazHaueHue. O630p
OCHOBHBIX BHJIOB, B TOM UHUCIIE, UCIIOJIb3yeMBIX B npodeccuonanbHoi obmactu (IITIII mpaBoBbIxX
cinpaBouHbIX cucteM, [T rmobansubix ceteit OBM u npouee).

1. Uadopmanmonnsie pecypcsl. Onpenenenue, Ha3HaueHHE, CTPYKTYpa, BUIBI, CIIOCOOBI
XpaHeHus, Iepejaun U orcka nHpopMaInu.

2. NHdopManmoHHbIE PeCypChl MPEAMETHBIX M MPOo(ecCHOHAIBHBIX oOiacTedl (MUHU-
CTEpCTB, BEIOMCTB, yUPEKIEHUI, OOIIECTBEHHBIX U MPO(ECCHOHAIBHBIX COI030B M IpodYee).
WHupopmaninoHHbIE pecypchl B 300TEXHUM

3.11.1 3aganue aist padoThI

[IIIIT otnenbHBIX IpeaMETHBIX oOactedt. Onpenenenue, HazHadyeHUe. O030p OCHOBHBIX
BUJIOB, B TOM 4HCJI€, UCHONB3YeMbIX B Mpodeccuonanbhoil obmactu (IIII1 npaBoBbIX cripaBoy-
Hbix cuctem, [I1I1 rmobanpubIX ceteit DBM u npouee).

1. Undopmarmonnsie pecypcsl. Onpesenenre, Ha3HaueHue, CTPYKTYpPa, BUJBI, CIIOCOObI
XpaHEeHus, epejaun U Iorcka nHpopMalnu.

2. UndpopmanoHHble pecypchl MpeIMETHBIX M NMpo(eccHOHaNbHBIX obaacTeil (MUHHU-
CTEpCTB, BEIOMCTB, YUPEKIEHUI, OOLIECTBEHHBIX U MPO(ECCHOHATBHBIX COI030B M IpOYee).
HHdopmannoHHbIe pecypchl B 300TEXHUU.

3.12 IIpakTnueckoe 3ansitue Ne 12 (2 yaca).

Tema: «WHdopmannonnsie pecypcbl. OmnpeneneHue, HazHaAu€HHUE, CTPYKTypa, BUIBL,
crocoObl XpaHeHUsl, nepegadn u noucka uHpopmaryu. MHpopmaoHHbIe pecypchl MpeaMeT-
HBIX U MPOQeCcCHOHANBHBIX 00sacTell (MUHUCTEPCTB, BEAOMCTB, YUPEXKACHHUM, O0IIECTBEHHBIX U
npodeccHOHAIBHBIX COI030B U Mpouee). IHpopMamoHHbIe pecypchl B 300TEXHUID)

3.12.1 3apanue A5 padoThl

1. Uadopmarmonnsle pecypcsl. Onpenenenue, Ha3HaueHHe, CTPYKTypa, BUJbI, CIIOCOObI
XpaHeHHs, Tepenadn u novcka uHpopmarmn. MapopMamoHHbie pecypchl MPEIMETHBIX U TIPO-
(beccnoHanmbHBIX OOMacTel (MUHHCTEPCTB, BEAOMCTB, YUpPEXKJIECHHH, 00IIeCTBEHHBIX U Tpodec-
CHOHAJIbHBIX CO030B U Mpoyee). THpopManmoHHbIe pecypchl B 300TEXHUU.

3.11-12.2 KpaTkoe onucaHue NPOBOAMMOr0 3aHATHA:

[IIIIT otnenbHBIX MpeaMeTHBIX obnactedt. Onpenenenue, Ha3HaueHue. O030p OCHOBHBIX
BUJIOB, B TOM YHCIIE, UCHIOIb3yeMbIX B podeccuonanbHoi obmactu (IIITIT mpaBoBeIX cripaBod-
Hbix cuctem, [T rmobGansHbIX ceTeit DBM u npodee).

1. Uadopmarnmonnsie pecypcsl. OnpeneneHue, Ha3HaueHHe, CTPYKTYpa, BUJbI, CIIOCOObI
XpaHEeHus, epeaur U Iorcka nHpopMaluu.

2. NHdopmaronHble pecypchbl MPeAMETHBIX M MPOo(pEecCHOHANbHBIX oOsiacTel (MUHU-
CTEpCTB, BEIOMCTB, YUPEKIEHUI, OOLIECTBEHHBIX U MPO(ECCHOHATBHBIX COI030B M IpoOdYee).
HNHudopmaninoHHbIe pecypchl
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Hupopmayuonnvie mexnonocuu 6 cucmemax opeaHu3ayuOHHO20 YAPAaeieHUs.

OBM npu BeIOOpE perieHuit B 00J1aCTH TEXHOJIOTHUH, OpTaHUu3aIiH, INIAHUPOBAHUS 1
yIpaBieHUs IPOU3BOACTBOM

[IpumeHeHne KOMITBIOTEPHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI MTO3BOJISIET B Psi/ie CIy4yacB
IIPY CPAaBHUTEJIBHO HEOOJBIINX 3aTpaTax Mojy4yaTh LIEHHbIE yIIpaBieHueckue pemenus. Cocras-
JIEHUE SKOHOMHUKO-MaTeMaTUYECKUX MOJEIEH U IPOBEIECHHUE PACUETOB C ITIOMOIIBIO KOMITBIOTEPA
MO3BOJISIIOT OBICTPO M OTHOCHUTEIHHO HEAOPOTO MPOBOJUTH pa3pabOTKy U CPAaBHEHHUE MHOTOUHC-
JICHHBIX BAPUAHTOB IIJIAHOB U YIIPABJICHYECKUX PEILICHUM.

MHOroBapuaHTHOCTh BBIOOpA - OJHO M3 IICHHEHIINX KAa4eCTB PacCMaTPUBAEMBIX METO-
J0B. OJTHaKO B HACTOSAILEE BPEMS MPAKTUUYECKOE NMPUMEHEHHE YKOHOMUKO-MAaTEMaTUYECKUX Me-
TOJIOB B YIPABJIEHUE U IJIAHUPOBAHUM IIPOU3BOJICTBEHHON AESTEIbHOCTHIO, HECMOTpPSI Ha OCHa-
HICHUE YIPABICHYECKUX CIY>KO CpeICTBAMHU BBIYHUCIUTENLHOM TEXHUKH, JAJIEKO HE COOTBET-
CTBYET UMEIOLIEMYCS B 3TOM 00J1aCTH HAYYHOMY 3aracy.

TpyaHOCTH MPAaKTUYECKOTO BHEAPEHUS SKOHOMHUKO-MATEMATHYECKHX METOJOB CBSI3aHbI
CO MHOTMMHU OOBEKTUBHBIMH U CYOBEKTUBHBIMU MPHUYMHAMH, HO MPEXKAE BCETO 00YCIOBICHBI
CJIO)KHOCTBIO YIKOHOMUYECKUX MPOIIECCOB U SBICHUI, HEBO3MOKHOCTHIO PACUJICHEHUS OOJIBIINX
CUCTEM Ha 0003pHMBbIE YaCTU C LIEJIbI0 UX aBTOHOMHOT'O PACCMOTPEHMS, a TAKXKE HeoOX0oumo-
CMblo YYUTHIBATH HAPALY C TEXHOJIOTMYECKMMHU aClIEKTaMU U [IOBEICHUE JIFOJICH.

[ToaToMy mpakTHUECKH NPUEMIIEMBIM IYTEM SBIISETCS BKIIOYEHHE KOMIBIOTEPHBIX pe-
HIEHUH KOHKPETHBIX TUIIOBBIX 337a4 B MPOLECC NMPUHATUSA YIPABICHUYECKUX PEIICHUI PYKOBO-
nuteneM. [Ipu 5ToM HEOOXOIMMO COYeTaTh OMBIT M TPYAHO(POPMATIH3yeMble 3HAHHS PYKOBOIH-
TEeJs, XOPOLIO 3HAKOLIEr0 IPOU3BOACTBEHHYIO U XO3IMCTBEHHYIO CTOPOHBI YIIPABIECHYECKOH J1e-
ATEIbHOCTH, C POU3BOIUTEIBHOCTHIO U MHOIOBAPUAHTHOCTHIO KOMIIBIOTEPHO-MATEMAaTUYECKUX
METO/IOB.

B HacTosimee BpemMsi UMEIOTCSI OTpa0OTaHHBIE METO/BI PELICHHUS Psijia TUITOBBIX 33134 110
OpraHu3aIiy U IUIAHUPOBAHUIO MTPOU3BOJICTBA, AJII KOTOPBIX MOTYT ObITh IPUMEHEHBI KOMIIbIO-
TEpHbIE TEXHOJIOTUHU. Bee 3Tu 3aaun MOTyT OBITh Ki1acCU(ULIMPOBAHBI CIIEAYIOIIUM 00pa3oM.

3) 3Bamauu B 00JACTH OpraHU3AIMU MPOM3BOACTBA. K HHUM OTHOCSATCS, HalpuMmep, 3aj1a-
YW OpraHu3aliy MPOEKTUPOBAHMSI, PEMOHTA MAIIUH, TPAHCIIOPTA U CKJIAJCKOIO XO3sicTBa, 3a-
a4y yIpaBlieHUs KayecTBOM, pacueTa MOTPeOHOCTH B pecypcax (TPYIOBBIX, MaTepHAlbHBIX,
TEXHUUYECKHX) C paclpeieIeHHEM BO BpEMEHH Ha OCHOBE KaJIeHJIapHOT'O IJIaHa MIPOU3BOJICTBA U
T.IL

4) 3ajauu MIAHUPOBAHUS MPOM3BOACTBA. K HMM OTHOCSATCS, HApUMeEp, 324 TUIaHHU-
pPOBaHUS MPOM3BOJICTBA TOBAPHOM MPOIYKIIMU, TEXHUUECKOTO Pa3BUTHS U MOBBIMIEHUS dPPek-
TUBHOCTH NIPOM3BOJCTBA, TpyJda U 3apa0OTHOM MJIaThl, MEXaHM3alMM M MaTepuaIbHO-
TEXHUYECKOT0 00ecledeHrsl MPOU3BOICTBA, 3a/1a4l aHAJIN3a MTPOU3BO/ICTBEHHO-X035HCTBEHHOM
JESTEIIbHOCTH U T. II.

Takue oTpaboTaHHbIE pElIeHUs ONPEAETICHHBIX TUIIOBBIX 33aau 0a3upyroTcs Ha METO1axX
MMUTAIMOHHOTO MOJIETUPOBAHUS, TUHEHHOTIO MPOrpaMMHUPOBaHUS, BEPOITHOCTHOT'O MOJEIINPO-
BaHUS U JIPYTUX METOJIaX.

B03MOXHOCTP IPAKTHUYECKOTO PELICHUS YKa3aHHBIX 3aj7jad B HACTOSIEE .BpeMs pacllu-
psIETCs B CBA3M C KOMIIBIOTEPU3ALMEN BCEX 3BEHBEB YIIPABICHUECKOT0 anmnapara, Co31aHuEM JI0-
KaJIbHBIX M O0ObEIMHEHHBIX BBIYUCIUTEIbHBIX CETEH, OpraHn3aluell JOKaJbHBIX U LIEHTPaIN30-
BaHHBIX WH(POPMAIMOHHBIX 0a3 JaHHBIX M 00ecreueHneM K HUM ONepaTHBHOTO JIOCTYTIA.

Aemomamu3suposannoe pabouee mecmo (APM) - BeIUUCIUTENBbHAS CHCTEMa, NpEeaHa-
3Ha4YeHHasl JJIs1 aBTOMATU3alUH PO(ECCHOHANBHON eI TeTbHOCTH.

[Ipon3BoauTENBHOCTH TPya NMPU KUCNONB30BAaHUM APM Ha pyTHHHBIX Olepanusx, MpHu-
MEHSAEMBIX MPU NOJArOTOBKE M MEpeaaue T0KyMEHTOB, YBEINYUBAETCS B HECKOJIBKO pa3 3a CUET
MPUMEHEHHUS CIEeIHaIbHOTO MPOrPaMMHOI0 00eCIIeYeHHUs.

Ilpumepwvl pynkyuui Monb30BaTENCH - COTPYAHUKOB, peanuszyemble Ha APMe coorBer-
CTBYIOILIETO TUIIA SIBJISIFOTCS:
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"  OArOTOBKAa JOKYMEHTOB, COJEpXAllUX TEKCTOBbIe, TaOiIMuyHBIE M Trpaduyeckue
(dbparMeHTHl Ha OCHOBE aHAJIW3a JIOCTYITHOW HH(POPMAIIUH;

"  XpaHEHHUE U MOUCK MHPOPMALIUY;

" Qpuem/mepenaya JOKYMEHTOB (WM UX (parMEeHTOB) BHYTPU YUPEKIECHUS U 32 €ro
IIpEJIEIbI;

= obecreyeHue pexxuMa MCI0JIb30BaHMs U HaJIe)KHOTO XPaHEHHsI JOKYMEHTOB.

Takum o06pazom, BHeApeHHE HH(POPMAITMOHHBIX TEXHOJOTHIA B MPOLECC YIPABICHHS Op-
raHU3alUsAMU HE OTPAHUYMBAETCS TOJIKO aBTOMaTHU3auued cOopa, XpaHEHUs U MPEICTaBICHUS
JAHHBIX, a PacIPOCTPaHAETCS TAKXKe HA aHATH3 HH()OPMAIIUH U TOJACPIKKY IPUHSATHS PEILICHHIA.
B GosbmnHCTBE Ci1y4aeB peleHus IPUHUMAIOTCS HA OCHOBE MaTeMaTHUECKOro MOJEIMPOBAHNUS
TEXHUKO-3KOHOMHUYECKOH CHTyallud B KOHKPETHOH MpeameTHoi obnactu. PaccmatpuBaemoe B
TakoM acriekre APM pykoBOAMTEsSl CTAaHOBUTCS YCHJIUTENIEM €r0 MHTEIUIEKTa, TIOMOraeT Haxo-
JUTh JOCTaTO4HO 3P (PEKTUBHBIC (HEYOBITOUHBIC) YIIPABICHUYECKHUE PEIICHUS B CIOKHBIX, TUHA-
MUYECKH U3MEHSIOIMXCS CUTYalUsX.

Heo6xoaumocts B 0OMeHe nHpoOpManueld B pa3iuyHbIX cepax yIpaBlIeHYECKOH nes-
TEJIbHOCTHU, MOJYYEHUU HOBBIX CBEIEHHUI B pe3yibTaTe KOJUIEKTUBHOIO OOCYKIEHMs MpoOieM
NPUBEIH K TaKUM GopMaM OOIIEHUS, KaK KOH()EPEHIIUH, CEMHUHAPHI, COBEILIAHHS.

[IpakTHyecku HU OJIHA Cepbe3Has CIeNKa, HU OJMH JIOTOBOP HE MOT'YT OBITh 3aKJIIOUEHbI
0e3 00CyXJIeHUSl Ha pa3jIUYHbIX YPOBHAX IPOMEXKYTOUHBIX pPE3yJIbTaTOB, UTOTOB, BapUaHTOB
peLIeHHMs], 3aCayLIIMBaHUs ONIIOHEHTOB M MPUHATHS COOTBETCTBYIOLINX pelleHuil. Jta unes Obl-
Ja pealn3oBaHa HOBOM BHJE MH(POPMALMOHHOTO OOCITY>KUBaHUS - meiekoHpepenyuu. Ydact-
HUKHU TaKuX KOH(EepeHIUH, ylaleHHble IpyT OT Jpyra Ha COTHH U ThICAYM KUJIOMETPOB, Onaro-
Japsi COBpPEMEHHOH 3JICKTPOHHUKE MOTYT BHIETH APYT Apyra, OOMEHUBAThCS JaHHBIMU H Tpadu-
yeckoil nHdopMareil TUCKYyTHpOBaTh B YCIOBUAX, MAKCUMAJIbHO NMPHOIMKEHHBIX K peaJbHON
KOH(EepEHIIHH.

Opranuzanus TenekoHpepeHuil TpedyeT NpuBiIeYeHns BecbMa pa3Ho0Opa3HoH ammnapa-
TYpBI: TEPMUHAJIIOB, ()aKCUMIIIBHOW CBSI3H, TEICBU3MOHHBIX Kamep, BUICOMarHuTo(hoHOB, KOM-
IIBIOTEPOB, MOJIEMOB, AKYCTUYECKOM aImaparypsl.

Hosgeiimelt TexHonorueil ”HGOPMAMOHHOTO 00CTYKUBAaHUS OpraHU3alUil SBJISAIOTCS CO-
3/1aHUE UCIIOJIB30BAHUE ABMMOMAMUIUPOBAHHBIX UHPOPMAYUOHHBIX CUCTNEM UHMETNEKMYANbHO20
muna (SKCIIEPTHbIE CUCTEMBI, (PYHKIIMOHUPYIOIINE B PEKUME PEATbHOTO BPEMEHH, CUTYallOH-
Hble KOMHATBI, HHTEIJIEKTYaJIbHbIE CUCTEMBI IOICPKKN IPUHSATHS PEILIECHUS U T.11.).

Hngpopmayuonnvie mexnonozuu 6 ooyuenuu

Cozanne U COBEPIICHCTBOBAHUE KOMIIBIOTEPOB IPUBEIO M MPOJOJIKAECT MPUBOJIUTH K
CO3/JaHMIO HOBBIX TEXHOJIOTUN B Pa3IMYHBIX CPepax HAyYHOW M MPAKTUYECKOH AESITeIbHOCTH.
OpnHoit u3 Takux cdep crano odpazoBanue. HerpaauonHsle THPOPMALMOHHBIE CUCTEMBI, CBsI-
3aHHbIE C 00Y4YEHHEM, Ha3bIBAIOT HHPOPMAIMOHHO-00YYaIOIIUMH.

Aemomamusuposannan odyuarouwan cucmema (A0C) - KOMIIIEKC IPOrPaMMHBIX, TEX-
HUYECKUX U y4eOHO-METOJIMYECKUX CPEACTB, MPEIHA3HAUEHHBIX JJI1 aKTUBHOTO MHAMBHUAYaJlb-
HOTro 00y4YeHHs YeJIOBEKAa Ha OCHOBE MPOTrPAMMHOIO YIIPaBJIEHUS 3TUM 00YUYEHUEM.

Aemomamuzuposanmvie cucmemvl HAYYHbIX UCCAEO08AHULL

AsmomamuzuposanHvle cucmemvl HayyHvix ucciedosanuil (ACHH) npencTaBisiroT cooon
IIpOrpaMMHO-aIlapaTHble KOMIUIEKCHI, 00padaThIBaloIIKe JaHHbIE, TOCTYNAIOIINUE OT Pa3IundHO-
IO pojia SKCIIEPUMEHTABHBIX YCTAHOBOK M M3MEPUTENBHBIX PUOOPOB, M HA OCHOBE UX aHAIIN3a
oOneryaroriye oOHapyxeHue HoBbIX 3((EeKTOB U 3akoHOMepHocTel (puc. 1).

bnok cBsiz3u ¢ M3MEpUTENBHON anmapaTypoil mpeodpaszyeT K HYy)KHOMY BHUIY MH(popMma-
MO0, TIOCTYMAIOIIYI0 OT U3MEPHUTENIbHOM anmaparypsbl.

B 6a3e maHHBIX XpaHUTCS MH(DOPMAIUS, TOCTYHBILIAS U3 OJI0Ka CBA3H C U3MEPHUTEIbHOM
anmnapaTtypoil, a Takxke 3apaHee BBeJICHHas C LeIblo o0ecnedeHus paboTOCIOCOOHOCTH CUCTEMBI.

PacueTHbIit 0JIOK, BBIMOJIHSAS NMPOrpaMMBbl U3 MaKeTa MPHUKIAIHBIX MPOrpamMM, MPOU3BO-
JTUT BCE MaTeMaTUYECKUE PacyeThl, B KOTOPHIX MOKET BO3HUKHYTh MOTPEOHOCTh B X0J/I€ Hay4-
HBIX MCCIIEZJOBAHUH.
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Pacuerni MOT'YT BBIIIOJHATBHCA KaK 110 TpC6OBaHI/IIO HCCIICOO0BATCIIA, TaK U 0J10Ka UMHTAa-
IIUOHHOTO MojenupoBanus. [Ipu 3ToM Ha OCHOBE MaTEMaTUYECKUX MOJEIEH BOCIIPOU3BOIAUTCS
IpolLecc, IPOUCXOJAIIMI BO BHELIHEHN Cpelie.

OKclepTHas CHCTEMa MOJEIMPYET PAcCyXJIEHHs CIELHUATIUCTOB JAHHOW IMpPEeIMETHOM
obmactu. C ee MOMOILBIO MCCIEN0BATEIh MOXKET KJIACCH(HUIIMPOBATH HAOJIOaeMble SBICHUS,
JIMarHOCTUPOBATh TEUEHHE CIIEYEMBbIX IIPOLIECCOB.

WcecnepoBartenb
A
Y
YcTpoincTtea

oTobpaxeHus Knasunartypa

MHdopMaunmn

A A A

| v
Bbriok > N
PacueTHbIN SkcnepTHas
UMUTALMOHHOTO -
onok cuctema

MoaenMpoBaHus

A

Bnok cBasu ¢
n3mMepuTensHon
annapaTtypou

| )
Puc. 4.1 - Tunosas crpykrypa ACHU

MNakeT npuKnagHbIxX

Basa gaHHbIX
nporpaMmm

ACHMH nonyunnu mHpOKOE pacIpOCTPAHEHUE B MOJIEKYJISIPHOM XMMWMH, MHUHEPAJIOTHH,
Oroxummu, pU3MKe 3IeMEHTAPHBIX YaCTULl U MHOTHX JAPYTUX HayKax.

Cucmembl agmomamu3upo6annozo npoeKmMupoBanu

bnuskumu no cBoei cTpykType U QyHKIUSAM K CUCTEMaM aBTOMAaTH3allMM HAay4YHBIX UC-
CJIeZIOBaHUI OKa3bIBAIOTCA CUCTEMBI aBTOMATH3UpOBaHHOTO npoektupoBanus (CAIIP).

CAIIP - xoMIiekc IporpaMMHBIX U alapaTHBIX CPEACTB, MPeJHA3HAYECHHBIX JJIs aBTO-
MaTH3alUy [IpoLecca NPOEKTUPOBAHUS YEJIOBEKOM TEXHUYECKUX M3JEJINN WU MPOLYKTOB WMH-
TEJJIEKTYAJIbHOU eSITETbHOCTH.

ITpoexTHpoBaHHE HOBBIX W3JEIUH - OCHOBHAs 3a7aya M3o00peTraTeneil KOHCTPYKTOPOB,
IIPOTEKAET B HECKOJIbKO 3TAlOB, TAKMX KaK HOPMUPOBAHME 3aMbICia, TOUCK (PU3NYECKUX MPUH-
IIUTOB, 00ECIeYNBAIOIINX PEAIN3ALUI0 3aMbICTIOB U TpeOyeMble 3HaU€HUH KOHCTPYKIMH, OUCK
KOHCTPYKTUBHBIX PELIEHUI, UX pacdyeT U 00OOCHOBAaHHUE, CO3JaHHE OMBITHOrO oOpasla, paspa-
00TKa TEXHOJIOTHI MPOMBINUIEHHOTO M3roToBieHus. Ecnu ¢dopmupoBaHue 3aMbicia M MOUCK
(bu3nYeCKUX MPUHIMIIOB MOKa OCTAIOTCSI YMCTO TBOPUYECKUMHM, HE MOJIAIOIIKUMHUCSA aBTOMAaTH3a-
IIUH 3TallaMM, TO MPH KOHCTPYMPOBAHUU U pacyeTax C ycrexoM MoryT ObITh mpuMeHeHbl CAITP
(puc. 4.2).

T'eounghopmayuonnvie cucmemsl u mexnonozuu

I'eounpopmanmonnsie cuctemsl (I'MC) u 'MC- texHomoruum 00BEAUHSIIOT KOMIBIOTEP-
HYIO KapTorpaduio u cucreMsl yrpasieHus 6azamu gannbsix. Konuemnmus texnonoruun ['MC co-
CTOUT B CO3JaHMM MHOTOCJIOMHOW 3JIEKTPOHHOM KapThbl, OMOPHBINA CIOW KOTOPOH OIMUCHIBAET
reorpaguio TEppUTOPUH, a KK/ U3 OCTAJBHBIX CJIOEB - OJIMH U3 ACMEKTOB COCTOSIHUS T€PpH-
topun. Tem cambiM [ MC-mexronoeuu ONpenesoT CienupuIecKyro 00macts padoTsl ¢ HH)OP-
MalHEeHn.
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Texnonorus 'MC npumennmMa Be3ze, rae HEOOXOIUMO YUUTHIBaTh, 00padaTbIBaTh U Jie-
MOHCTPHPOBATh TEPPUTOPUAIBHO pactpeaeieHnyo uHpopmanuio. Ilomp3oBatemsimu ['HC-
TEXHOJIOTUM MOTYT OBITh KaK OpTaHW3alUH, Ybs JACATEIbHOCTh LIETMKOM Oa3supyeTcss Ha 3emiie
BJIaJIeJIbLIbl HE(PTEra3oBbIX MPENNPUATUH, 3KOJIOIMUYECKHE CITYXKObl, *KUIUIIHO-KOMMYHAJIBHOE
XO03sIMCTBO, TaK U MHOTOUYHMCIIEHHBIE KOMMEpPYECKHE MPEINpUATHS - OaHKH, CTPAaxOBbIe, TOPro-
Bbl€ M CTPOMTEJIbHbIE (PUPMBI, Ubsl yCIEIIHas paboTa BO MHOTOM 3aBUCHT OT IPaBWJIBHOTO U
CBOEBPEMEHHOTO yueTa TEPPUTOPUATBHOTO (pakTopa.

B ocnose mo60ii 'NC nexur uHbopMaIms 0 KakoM-IH00 y4acTKe 36MHOUM MOBEPXHO-
CTH: KOHTHHEHTE, CTpaHe, ropoJie, YIULIE.

b/l opranusyercs B Buje Habopa cinoeB uHpopmanuu. OCHOBHONW WIPUDT COAEPKUT reo-
rpadu4ecKy MPUBSA3aHHYIO KapTy MECTHOCTH (TOIMOOCHOBa). Ha Hero HakiaabIBarOTCS ApYyrHUe
CJIOM, Hecyliue UHpopManuio 00 obvexmax, HAXOJAIUXCA Ha JTaHHOH TEPPUTOPUU: KOMMYHHU-
Kalli, B TOM YHCJIe JHHUU 3JIeKTporepenayd, Hedre- u ra3ompoBOAbI, BOJAOIPOBOBI, TPOMBIII-
JIEHHbIE O0OBEKTHI, 36MEJIbHbIE YYaCTKHU, I0YBbI, KOMMYHAJIBHOE XO035HCTBO, 3€MJICNIOIb30BAHUE U
ap.

B nponecce co3nanus U HaJOXKEHUS CIOEB IPYr Ha APyra MeXAy HUMHU YCTaHABJIMBAIOT-
Csl HEOOXOIMMBIE CBSI3H, YTO MO3BOJISIET BBHIIOIHSATH MPOCTPAHCTBEHHBIE OMEPAIH C 00bEKTaMHU
HOCPEICTBOM MOJEIUPOBAHMS U UHTEIUIEKTYalbHOM 00pabOTKM JaHHBIX.

Kak npasuiio, napopmanus npeacraBisercs Tpagueckd B BEKTOPHOM BHJIE, YTO MO3BO-
JsIeT yMEHBIIUTh 00beM XpaHUMOM MH(OpPMAMKU U YIPOCTUTH ONEpaluy 1Mo Buzyaiausauuu. C
rpaduveckoil nHpopmManmen CBsi3aHa TEKCTOBas, TAONWYHASA, pacdyeTHass HH(POpMAIHs, KOOPIU-
HaTHas MPUBs3Ka K KapTe MECTHOCTHU, BUACOM300paxeHus, ayqmokommenTapuu, b/] ¢ onucanu-
€M OOBEKTOB U UX XapaAKTEPUCTHK.

Mmuorue I'MC BxitOHarOT aHaIUTUYECKUE (PYHKIMH, KOTOPBIE MMO3BOJISIOT MOJECIUPOBATh
IPOIIECCHI, OCHOBBIBASICh HA KapTOTrpaduuecKor HHPOpPMALIUH.

[Iporpammuoe sapo ['MC moxHO ycinoBHO pasnenuth Ha e noacucremsl: CYBJl u
yhpaBieHue TpaduuecKuM BbIBoIOM H300paxkenus. B kauectBe CYBJl umcmomb3yior SQL-
CEpBEpHI.

Paccmotpum tunoByto cxemy opranuzanuu [ 'MMC-texHoia0rHM, B HACTOALIEE BPEMs CIIO-
JKHJICS OCHOBHOM HabOp KOMIOHEHTOB, cocTapistomux ['YIC. K Hum otHOCATCS:

6) mnpuobpeTeHre U MpeBapUTEIbHAS MOrOTOBKA JAHHBIX;

7) BBOX M pa3MElICHHE TaHHBIX;

8) ympaBieHue TaHHBIMH;

9) MaHMIYIAIMS JAaHHBIMH U UX aHAIIU3;

10) mpom3BOJICTBO KOHEYHOTO MPOAYKTA.

@DYHKIMOHAIBHBIM HA3HAYEHNUEM JAHHBIX KOMIIOHEHTOB SIBIISIETCS:

IIpuobpemenue u noo2omoexa UCXOJHBIX JAaHHBIX; BKIOYAET MaHUMYJSIUN C UCXOJ-
HBIMHU JAHHBIMU KapT - MaTepualaMy Ha TBEpAOH Win OyMakHOM OCHOBE, JAHHBIMU JUCTAHIIU-
OHHOI'O 30H/IMPOBAHMUS, Pe3yIbTaTaMU MOJEBBIX HCIBITAHUM, TEKCTOBBIMU (TaOJIMYHBIMU) MaTe-
pHajlaMu, C apXUBHBIMU JaHHBIMHU.

B6oo u pasmewenue npocmpancmeennou u HenpoCcmMpaHcmeeHHOU COCTABIIAIOMINX J1aH-
HBIX BKJIIOYAET KOHBEPTUPOBaHUE MH(OPMAIMK BO BHYTPEHHUE (GOPMATHI CUCTEMBI M obecrieye-
HUE CTPYKTYPHOMU U JIOTMYECKON COBMECTUMOCTH BCETO MHOKECTBA MOPOKJAEMBIX TaHHBIX.

Vnpaenenue oannvimu peAnonaraeT HaIM4YMe CPeACTB ONTHUMAaIbHON BHYTpEHHEH opra-
HU3ALWU JaHHBIX, 00eCIeUnBAIOIMUX 3PPEKTUBHBIN JOCTYNT K HUM.

DyHKYUuyU MaAHUNYIAYUYU U AHATU3A TIPEICTABIECHBI CPENCTBAMH, NPEIHA3HAYEHHBIMU JUIS
coJiepkaTebHON 00pabOTKU JAaHHBIX B LENSIX 00pabOTKM M peopraHu3aliu JAaHHbIX. C TOUKH
3peHHsl TOJIb30BaTEN, 3TH (DYHKIUM SABISIOTCSA TNIaBHBIMU B I M C-mexHono2usx, TOTOMY 4YTO
MO3BOJIIOT MOJy4YaTh HOBYIO HH(OpMaIHio, HEOOXOAUMYIO Ul YIIPABJICHUS, UCCIIEI0BATENb-
CKHX IIeJIeH, IPOTHO3UPOBAHUS.

IIpouzeo0cmeo koneuno2o npoOdykma BKIIIOYAET BBIBOJI MOJYYEHHBIX pPE3YJIbTATOB IS
KoHeuHbIX notpedureneid I'MC. DT npoayKTHl MOTYT TPEACTaBIATh KapThl, CTATUCTHYECKUE
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OTYETHI, pa3InYHbIe TPadUKHU, CTaHIAPTHBIE POPMBI OTIPEACTICHHBIX TOKYMEHTOB.

Kpome storo, xaxasiii kaprorpaduueckuii 0OBEKT MOXKET UMETh aTpUOyTHBHYIO HH-
dbopMaruio, B KOTOPOH COJEPKUTCS MHPOpMAIUsi, KOTOpast He 00s3aTelbHO JOHKHA OTOOpa-
JKaThCs HAa KapTe (HallpuMep, YMCII0 KHUIIbLIOB KaKoro-110o0 1oMa U UX COLMANIbHBIN CTaTyC).

[Monasnsromee 6onpmuHCcTBO I'MIC-ccTeM pa3nuyaroT TeéOMETPUYECKYI0 M aTpUOyTHB-
Hy!0 KoMnoHeHThl 6a3 naHHbeix ['MIC. VX yacTo Ha3bIBalOT Takke MPOCTPAHCTBEHHBIMU (KapTo-
rpaduuecKuMU, TEOMETPUICCKIMH) U HEMPOCTPAHCTBECHHBIMU (TA0JIMYHBIMU, PEISITHOHHBIMH )
JAHHBIMHU.

Kaprorpaduuekass nnpopmanus mpeAcTaBIsIeTCs TOYKaMHU, KPUBBIMH U IIJIOMIATHBIMHU
00BeKTaMHU.

ATpubytuBHass MH(pOpMAIUS COACPKUT TEKCTOBBIC, YHCIIOBBIC, JOIMYECKUE JaHHBIE O
kapTorpaduueckux oobekTax. bompmmnacTBo coBpemennbix [ MC-uncTpyMeHTapueB MO3BOJISIOT
XpaHUTh nHpopManuio B coctase b/l, kak mpaBuiio, pensuOHHBIX.

ATpuOytuBHast ”HGOpMAIUs XPAaHUTCS B BUJIE OTACIBHBIX TaOIMYHBIX (ailyioB, Kak mpa-
BUJIO, B (hopmarax pensunoHHbIX 0a3 manHbix cucrem DBF, PARADOX, ORACLE, INGRESS.
Takoii crioco0 XxapakTepeH Kak JIjs 3amaHbIX KOMMEPYECKHX MPOIYKTOB, TAK M COBPEMEHHBIX
OTEUYECTBEHHBIX pPa3pabOTOK.

3.11-12.3 Pe3yabTaThl U BLIBOABI: B PE3YJIbTATE MPOBEACHHOTO 3aHATHUS CTYCHTHI:

- ocBowyn moHATH 0 Il oTAenBHBIX MpeaMEeTHBIX objacTel, HHPOPMALMOHHBIX pe-
cypcax MpeIMEeTHBIX U MPOPEeCCUOHANBHBIX 00IacTel;

- mproOpes yMeHHs M HaBbIKH xapaktepusoBaTh [T oTaenpHBIX MpenMeTHBIX 00a-
cTeil, nH(popMaLMOHHBIE PECYPChI MPEAMETHBIX U MPO(ecCHOHABHBIX 001acTel.

3.13 IIpakTnueckoe 3ansitue Ne 13-14 (2 yaca).

Tema: «CereBble TeXHOIOTUU. THTEpHET TEXHOJIOTUN»

3.13.1 3apanue aist padoThI

1. CereBble TexHONIOTUU. IHTEPHET TEXHOIOTHH.

3.13.2 Kparkoe onucanue nNpoBOAMMOIo0 3aHATHUS:

1. CereBbie TexHOIOTHMU. IHTEPHET TEXHOIOTHH.

CeTeBoil peskuM aBTOMATH3HPOBAHHOM 00pa0d0TKH MH(popManun

Cemb - 3TO COBOKYITHOCTb IPOTPaAaMMHBIX, TEXHUYECKUX U KOMMYHUKAIIMOHHBIX CPEJICTB,
oOecnieunBaromux 3¢ (HeKTUBHOE pacnpeiesIeHHe BEIYUCIUTENBHBIX PECYPCOB.

Cetb n03BOJISIET:

- TOCTPOUTh pacnpeeleHHbIe XPaHUJIMILA uHpopMauu (6azbr
JTAaHHBIX );

- pacuIMpHUTh NepeyYeHb pelIaeMbIX 3a1a4 1o oopadboTke HHpopMaIuy;

- TOBBICUTh HaJ€KHOCTh MH(POPMAIIMOHHON CHCTEMBI 3a CUET NyOIupoBaHUs pabOThI
IIK;

- co3laTh HOBBIE BH/JIBI CEpPBUCHOTO o0cIy)KMUBaHUS, HarpuMmep
ANIEKTPOHHYIO MOYTY;

- CHHU3HUTHh CTOUMOCTH 00pabOTKH MH(MOPMAITIH.

XapaKTepUCTUKHU CETEH:

- OTKPBITOCTh. 3aKi0YaceTcsi B 00€CIeUeHUH BO3MOXKHOCTH TOJKIIOUEHHUS B KOHTYD
CEeTH JOOBIX THIOB coBpeMeHHbIX [1K;

- pecypchl. 3HAYUMOCTH U IIEHHOCTh CE€TU JIOJDKHBI OMPEAEATHCS HAOOPOM XpaHUMBIX
B HEW 3HAHWI, TaHHBIX U CIIOCOOHOCTHIO TEXHUYECKUX CPEJCTB OMEPATUBHO UX MPEACTABIATH
160 00pabaThIBATh;

- HaJIeXHOCTh. TpakTyercs Kak oOecreueHHe BBICOKOTO TOKa3aTels «HapaOOTKH Ha
OTKa3» 3a CYET ONEPATHBHBIX COOOIIECHN 00 aBapUitHOM PEXKHUME, TECTHPOBAHUSI, TPOTPAMMHO-
JIOTUYECKOTO KOHTPOJISI U AYOIUPOBAHUS TEXHUKHU;

- JIMHAMUYHOCTh. 3aKJIFOYAeTCS B MUHMMH3AllMA BPEMEHH OTKJIMKA CETH Ha 3ampoc
MOJIb30BATES;

89



- uHTepoeiic. [Ipennonaraercs, 4To ceTb 00ECHeUnBACT MUPOKUH HAOOp CEpBUCHBIX
byHKIMI 10 00CTYKMBaHUIO MMOJIB30BATENS U MPEJOCTABICHUIO €My 3alpaliuBaeMbIX UHPOP-
MAaIMOHHBIX PECYPCOB;

- aBTOHOMHOCTh. [loHMMaeTcs Kak BO3MOXHOCTh HE3aBUCUMOM pPabOThI ceTel pas-
JIUYHBIX YPOBHEH;

- koMmmyHuKauuu. K HUM mpenbsaBisioTcs ocoOble TpeOoBaHUS, CBSI3aHHbIE ¢ oOecrie-
yeHreM 4eTkoro B3aumozeictus [1K mo mo0oii mpuHATOH monb3oBareneM KoH(Urypauu ce-
Tu. CeTh 0OecreyrBaeT 3alUTy JaHHBIX OT HECAHKIIMOHUPOBAHHOIO JIOCTYIA, aBTOMAaTHYECKOE
BOCCTaHOBJICHHE PAOOTOCIIOCOOHOCTH TMpPH aBAPHMHBIX COOSX, BBICOKYIO JIOCTOBEPHOCTH IIe-
penaBaeMoil HH(GpOPMAIIUN U BBIYUCIUTEIBHBIX TPOLEAYD.

Baxwnerimen xapakTepUCTUKOW CETHU SIBJISIETCSA TOIMOJIOTHS, OINpENeisieMas CTPYKTYpOu
coenunenus [1K B cetu. Paznuuator n8a Buja Tonosnoruu - ¢puznyeckas u gorudeckas. [lon gu-
3uuecKkol monono2uell TIOHUMAETCS PeajibHasi CXEMa COSAMHEHUSI y3JI0B CETH KaHajlaMM CBS3H, a
MOJ1 102UYeCKOl - CTPYKTypa MapILIpPyTOB MOTOKOB JIAHHBIX MEX]Y Y3JIaMU.

HauGonee oOmmpHO mpescTaBieHa KIacCU(PUKALUS CETEBbIX TEXHOJOTUN MO MPU3HAKY
«OXBaT TEPPUTOPUNY.

Hcnonp3oBanue nepcoHanbHbix KomnbioTepoB (IIK) B cocrtaBe soxkanvmvix ewviuuciu-
menvHulx cemetl (JIBC) obecriednBaeT MOCTOSSHHOE M OTIEPATUBHOE B3aUMOJICHCTBUE MEXIY OT-
JEJIbHBIMU  TO0Jb30BATENIIMU B IpEleNax KOMMEpPYECKOM MO0 Hay4dHO-IIPOU3BOJICTBEHHOU
cTpykTyphl. Bee ee kommonenTs! cetu (I1K, kaHanbl KOMMyHUKaLMiA, CpeaCTBa CBsI3U) (pusuye-
CKU pa3MELIAoOTCsl Ha HEOOJIBLIONW TEPPUTOPUN OAHON OpPraHU3aLUU UIIH €€ OTIEIbHBIX MoIpas3-
IEIICHUN.

TeppumopuanvHoti  (pecuoHanrbHoOl) HA3BIBAIOT  CE€Th, KOMIIBIOTEPHI KOTOPOW HAXO-
JSTCSL Ha OOJNIBIIOM YIAJICHUU JIPYT OT APYra, KaK MPaBUIO, OT JECSITKOB JJO COTEH KHIOMETPOB.
WMHorna TeppUTOpPHANIBHYIO CETh HA3bIBAIOT KOPIIOPATHMBHOW MM BEIOMCTBEHHOM. Takas ceTh
oOecrieunBaeT OOMEH JaHHBIMU MEXKIY MMEIOIIUMHU JOCTYI K pecypcaMm CeTH aOOHEHTaMH IO
TeneQOHHBIM KaHajaM CeTH OOIIero Ha3HaueHUsl, kaHaiaM ceTu «Tenekcy», a TakkKe MO CIIyTHH-
KOBBIM KaHasaMm cBsi3u. KomndyecTBo aOOHEHTOB ceTH He oOrpaHudyeHo. MM rapaHTupyertcs
HAJIeKHBIM OOMEH TaHHBIMU B PEXKUME «PEANbHOI0 BpEMEHN», niepeiaya pakcoB U TeaeOHHBIX
(TeneKCHBIX) cOOOIIEeHHH B 3aJJaHHOE BpeMsl, Telle()OHHAs CBSI3b 110 CITYTHUKOBBIM KaHAJIaM.

OcHoBHas 3anava ¢edepanvHoll cemu - CO3IaHUE MArMCTPAIbLHON CETH Mepenadyu JaH-
HBIX C KOMMYTallel MaKETOB U MPEAOCTABICHNE YCIYT 0 Nepefade JaHHBIX B PEaJIbHOM Mac-
mrade BpeMEHH LIUPOKOMY KpPYTy HOJIb30BaTeNeH, K YUCITY KOTOPBIX OTHOCSTCS U TEPPUTOPHU-
AJIbHBIE CETH.

I nobanvuvie cemu 00ECTIEYMBAIOT BO3MOKHOCTh OOIIEHUS IO TEPENMUCKE U TeJIeKOH]e-
penunu. OcHOBHas 33ja4a ri100ambHON ceTH - obecreueHne abOHEHTaM He TOJIBKO JIOCTyIa K
KOMIIBIOTEPHBIM pecypcaM, HO U BO3MOXKHOCTH B3aMMOJEWUCTBUS MEXAYy COO0O0H pa3IMyHBIX
npo¢eCCHOHATIBHBIX IPYIII, PACCPEAOTOYECHHBIX Ha OOIBIION TEPPUTOPHUH.

3.13-14.3 Pe3yabTaThl M BBIBO/IBI: B PE3YyJIbTATE MIPOBEICHHOTO 3aHITHS CTYICHTHI:

- OCBOWJIM TIOHATHS O CETEBBIX TEXHOJIOTUAX, UHTEPHET TEXHOJIOTUSX;

- IpUOOpeNn yMEHHUs U HaBBIKU JaBaTh CPAaBHUTEIbHYIO XapaKTEPUCTUKY CETEBBIM TeX-
HOJIOTUSIM, UHTEPHET TEXHOJIOTHUSIM.

3.15 IIpakTnueckoe 3ansitue Ne 15 (2 yaca).

Tema: «KoMnbroTepHBIN SKCIEPUMEHT B HAYKE U IIPOU3BOCTBE

3.15.1 3apanne s padoThl

1. KomMnbIoTepHBII 3KCIEPUMEHT B HAyKE U IPOU3BOJICTBE

3.15.2 KpaTkoe onucaHnue NpoBOIHMOI0 3aHATHS:

1. KomMnbIoTepHBII 3KCIEPUMEHT B HaAyKe U MPOU3BOJICTBE

JTansl, HeJH U CPeJICTBA KOMIIBIOTEPHOI0 MaTeMATHYECKOr0 MO/eTUPOBAHUSA

31ech MBI PacCMOTPHUM IPOLIECC KOMIBIOTEPHOTO MaTeMaTHYECKOTO0 MOJAETUPOBAHUSA,
BKITIOUAIOITUI YMCICHHBIN KCTIEPUMEHT ¢ MOJIeTbIO (puc. 6.1).
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OrpyoOnenue ITouck
> oGBbeKTa NI > MAaTeMaTHYECKOI'O
nporecca OIMCaHusl

OrmnpenerieHue neaeu
MOAEIINPOBAHUS

MartemaTtuueckast
MOJICITH

Hcxomaubrii
00BEeKT (mpoiiecc)

VYTouHeHUue - Br160p meTona
MOJIEITHA HCCJIEIOBaAHUS

I )

Pa3paboTka aaropurma u
nporpammsl 111 9BM

AHanu3 pe3yabTaToB

Konerng
paboThI

A

Otnangka 1 TECTUPOBaAHHE
IporpaMmabl

PacueTst Ha DOBM =

Puc. 6.1 - O6u1a;1 CXEMa IIpouecCa KOMIIBIOTCPHOT'O MATEMATUYCCKOI'0O MOACIUPOBAHUA

Ilepewtit 3man - onpedenenue yeneii MOOEAUPOBAHUS.

OcHOBHBbIE U3 HUX TaKOBBI:

4) Mmojenb HY)XXHa JUIS TOTO, YTOOBI MOHATH, KaK YCTPOEH KOHKPETHBIH 00BEKT, KaKoBa
€ro CTPYKTYypa, OCHOBHBIE CBOMCTBA, 3aKOHBI PA3BUTHUS U B3aUMOJAEUCTBUS C OKPYXKAIOIIUM MHU-
poM (ITOHUMAaHHE);

5) MoJenb Hy)XHA JUIS TOrO, YTOOBI HAYYUTHCS YIPABISITh 00BEKTOM (MJIHM IPOLIECCOM) H
OTpeeNUTh HAMIyUIIHe CIOCOOBl YNpaBiIeHHs MPHU 33JaHHBIX LENSIX M KpuTepusx (ympasie-
HUE);

6) Mozenp HyXHa Ui TOTO, YTOOBI MPOTHO3UPOBATH IMPSMbBIC U KOCBEHHBIC MOCIE/I-
CTBHUSI pean3aliy 3aJaHHBIX CITOCOOOB U ()OPM BO3ACHCTBUS Ha OOBEKT (MMPOTHO3UPOBAHUE).

Buipabomka xonyenyuu ynpaenenus oo6vexmom - Ipyras BO3MOKHAsI 11eIb MOJIETUPOBa-
Hus. Kakoil pexxuM nosiera camosera BbIOpaTh Uil TOrO, 4YTOObI IOJIET ObUT BIIOJIHE 0€30IacHbIM
U DKOHOMHYeCcKH Hambosee BHITOAHBIM? Kak cocTaBuTh rpadvK BBIOJHEHUS COTEH BUOB pa-
00T Ha CTPOUTENHCTBE OOJIBIIOTO 00BEKTA, YTOOBI OHO 3aKOHUMJIOCH B MAKCUMAJIbHO KOPOTKUI
Cpok? MHOXECTBO TakuUX MpoOJIeM CHCTEMaTHYECKH BO3HUKAET Mepel] HIKOHOMHCTAMH, KOH-
CTPYKTOpaMH, yYEHBIMHU.

Hakownen, npocnoszuposanue nocredcmeuti T€X WA UHBIX BO3JAEUCTBUN HA 0OBEKT MOXKET
OBITh KaK OTHOCUTEJIBHO MPOCTHIM JIEJIOM B HECJIOXKHBIX (PU3UUYECKHX CHUCTEMax, TaK U YPE3BbI-
YaifHO CJIOKHBIM - Ha TPAaHU BBINOJHUMOCTH - B CUCTEMax OMOJIOr0-3KOHOMHUYECKHX, COIHAIIb-
HbIX. ECIM OTHOCUTENBHO JIETKO OTBETUTH HAa BOMPOC 00 U3MEHEHHH PEXUMa paclpoCTpaHEHUS
TEIUIa B TOHKOM CTEp)KHE NPU M3MEHEHUSX B COCTABIISIOIIEM €r0 CIIaBE, TO HECPABHEHHO
TpyJHee NPOCIeqUTh (TMpeacKa3aTh) SKOJOTUYECKUE U KIIMMAaTHUYECKHE TTOCIIEICTBUS CTPOUTENb-
ctBa KpynHoil ['DC nunm conualbHbIE MOCIEICTBUS U3MEHEHUI HAJIOTOBOIO 3aKOHOJATEIbCTBA.
Bo3MoxHO, U 3/1ech METO/Ibl MaTeMAaTUYECKOTO MOJIEIUPOBAaHUS OyIyT OKa3bIBaTh B OyAyIIeM
6oJiee 3HAUNUTENIbHYIO TOMOIIIb.

CocTaBUM CIHCOK BEJIMYUH, OT KOTOPHIX 3aBHCUT MOBEJIEHUE 00BEKTA MM XOJ MpoIiec-
ca, a TaKKe T€X BEJIMYHMH, KOTOPBIE JKEJIATENbHO MOIYUYUTh B pe3ynbraTe MojenupoBanus. O0o-
3HAYUM TE€pPBbIE (BXOIHBIC) BETUYUHBI U€PE3 X1, X2, ..., Xn; BTOPBIC (BBIXOTHBIC) Yepe3 Y1,Y2,...,Yk-

CuMBONIMYECKU MOBEJIEHUE O00BEKTa MM MpPOLeCcCa MOXHO IMPEICTaBUTh B BUIE: Yj =
Fj(xy, x2, ..., xn) (=1,2,...,K),

91



rne F - Te geiicTBus, KOTOpBIE CIIEAYET MPOU3BECTH HAJl BXOAHBIMU MTapaMeTpaMH, YTOObI
MOJIYYUTh PE3YyIbTATHI.

BxonHble napaMeTpbl, MOTYT ObITh U3BECTHBI "TOYHO", T.€. OAJABAThCS (B MPUHLUIIE)
M3MEPEHUI0 OJJHO3HAYHO U C JIF0OOH CTENeHbI0 TOYHOCTH - TOTAa OHM SIBJISIOTCS I€TEPMHHHUPO-
BaHHBIMH BeIMYMHAMHU. Tak, B KIIACCHYECKON MEXaHUKE, CKOJb CI0KHOM HU ObL1a ObI MOJIEIH-
pyeMas cucteMa, BXOJHbIE ITapaMeTphl I€TEPMUHUPOBAHBI - COOTBETCTBEHHO, I€TEPMUHUPOBAH,
OJIHO3HAYHO PAa3BUBAETCS BO BPEMEHH MPOLIECC IBOJIIOLIMY TAKOH CHCTEMBI.

Opnako B mpupojie U 00IIecTBE ropas/io yalle BCTPEYaroTCs MPOLEeCcChl HHOTO PoJia, KO-
I/1a 3HAYEHUS] BXOAHBIX [1aPAMETPOB U3BECTHBI JIULIb C ONPEICIIEHHON CTENEHbIO BEPOATHOCTH,
T.€. 3TH HapaMeTpPbl, ABISAIOTCS BEPOATHOCTHBIMHU (CTOXAaCTHMUECKHUMH), U, COOTBETCTBEHHO, Ta-
KHUM € SIBIISIETCS ITPOLIECC 3BOJIIOLMU CUCTEMBI (CIy4YaiHbIN IPOLECC).

"Cnyyaunoviti” - He 3HaYUT ""HENpeaCcKa3yeMblid'; MPOCTO XapakTep UCCIeA0BaHuUs, 3ajia-
BaeMBIX BOIPOCOB pe3Ko MeHsercs: (o npuodperaroT Buj "C kakoil BepositTHOCTHIO...", "C Ka-
KUM MaTeMaTH4YEeCKUM OXKuAaHueM..."u T.11.). [IpumepoB cirydaifHbIX MPOIIECCOB HE CYECTh KaK B
HayKe, TaK ¥ B OOBIICHHOMN JKU3HM (CHJIIBI, ICHCTBYIOIIHNE HA JICTAIIUNA CaMOJIET B BETPEHYIO TO-
roJy, IEPEXO0/1 YIUIBI TPHU OOJIBIIOM MMOTOKE TPAHCIIOPTA U T.1I.).

Jlig cTOXacTUYeCKOW MOJIENIM BBIXOJHBIE MapaMeTpbl MOT'YT ObITh KaK BEIMYMHAMU Be-
POSTHOCTHBIMH, TaK M OJJHO3HAYHO OMpPEeIIeMbIMH.

BaxknelmumM 3TanoM MOJEIHMPOBAHUS SIBISIETCS pa3felIeHuE BXOJHBIX MapaMeTpoB I10
CTEMEeHH BaKHOCTH BJIMSIHUS UX U3MEHEHUHN Ha BbIXOAHBIE. Takoli mpoliecc Ha3bIBACTCS PAHIMCU-
posanuem (pa3aeiieHUEM 110 paHram). Yare Bcero HeBO3MOXKHO (J1a U HE HY)KHO) YUUTHIBATh BCE
(bakTopbl, KOTOPHIE MOTYT MOBIIUATH HA 3HAUYEHHUS UHTEPECYIOIIUX HAC BETUYHH Y.

OT TOr0, HACKOJBKO YMEJIO BbIIEICHBI BasKHENUIINE (PAKTOPbI, 3aBUCUT YCIIEX MOJEIHUPO-
BaHUs, ObICTpOTa U YPPEKTUBHOCTH AOCTIKEHUS 11eNu. BoiaenuTts Oonee BaKHbIE (U, KaK TO-
BOPST, 3HAYMMBbIE) (DAaKTOPBI U OTCESATh MEHEEe Ba)KHBIE MOXKET JIMIIb CHEIHAINCT B TOH mIpen-
METHOW 00J1aCTH, K KOTOPOI OTHOCUTCS MOJIEb.

OtOpaceiBanue (10 KpaifHel Mepe MpH MEepBOM IOJIXO0JE) MEHEe 3HAYMMBIX (PaKTOpOB
orpy0siseT 00beKT MOJCIUPOBAHUS U CIIOCOOCTBYET MOHUMAHUIO €T0 IJIaBHBIX CBOMCTB U 3aKO-
HOMEPHOCTEU. YMENOo paHKMUPOBAaHHAS MOJENb JOJDKHA OBITh aJeKBaTHA MCXOJHOMY OOBEKTY
WIN TIpoLiecCy B OTHOLICHMHM Liened MojenupoBaHus. OOBIYHO ONpeNeNuTh, aieKBaTHa JIM MO-
JIeJ1b, MOKHO TOJIBKO B ITPOLIECCE SKCIIEPUMEHTOB C HEM, aHAIN3a Pe3ybTaTOB.

Cneoyrowuii 3man - nouck mamemamuyeckozo onucanus. Ha »ToM starne Heo6X0AUMO
NepenTr OT abCTpaKkTHOU POPMYITUPOBKH MOJIENH K (POPMYIHPOBKE, UMEIOIIEH KOHKPETHOE Ma-
TEMaTHUYECKOE HAIlOJIHEHNE. B 3TOT MOMEHT MO IIPEACTAET NEPe] HaMU B BUJE YPAaBHEHUS,
CUCTEMBbI YpaBHEHHM, CUCTEMbI HEPABEHCTB, MU (HEepeHIINATBHOTO YPAaBHEHUS WK CUCTEMBI Ta-
KHX YPaBHEHUH U T.J.

Korna maremarnueckass Mmojenb chopMylIMpoBaHa, BBIOUPAETCS Memoo ee uccieoosa-
Hus. Kak npaBuio, s pelieHusl OJHOW U TOW K€ 3a7a4u €CThb HECKOJIbKO KOHKPETHBIX METO-
JI0B, paziauyaromuxcs 3Q(QeKTUBHOCThIO, YCTOMYUBOCTRIO U T.A4. OT BepHOro BeIOOpa MeTona
4acTO 3aBUCUT YCIIEX BCETO IMpolecca.

Pazpabomka anzopumma u cocmaeienue npozpammol 011 IBM - 570 TBOpUeCKui U
TpyAHOPOPMATIH3yeMblii mpoliecc. B HacTosiiee BpemMst IpU KOMIBIOTEPHOM MaTeMaTHYeCKOM
MOJIEJTMPOBAHUHU YacTO HCIOJIb3YIOTCS MPUEMBI MPOLEAYPHO-OPUEHTUPOBAHHOTO (CTPYKTYpPHO-
ro) IpOrpaMMHUpPOBaHUS.

[Ipu coznannu UMUTAIIMOHHOM MOJENN MOKHO TaK)K€ BOCIIOJIb30BATHCSA BO3MOKHOCTSIMU
onHOTOo U3 maketoB MareMatuueckor moanepxkku (MATHEMATICA, MathCad, MathLab u nap).

B nHacrosimiee Bpemsi CyIiecTBYIOT MpOOJIEeMHO-OPUEHTUPOBAHHBIE UMUTAIIMOHHBIE S3bI-
KU, B KOTOPBIX OOBEAMHSAIOTCS pa3IMyHble aJbTepPHATUBHBIC MOAXObI, U KOTOpPBIE caMoi cBOEH
CTPYKTYPOU ONpPENEIIOT BO3MOXKHYIO CXeMy JACHCTBUN pa3paboT4rKa MOJETH. XapaKTePHBIM
IpUMEPOM TaKoro popaa siBisieTcs umurtanuoHHbelid s3pik CJIAM I (SLAM - Simulating
Language for Alternative Modeling UMUTalIMOHHBIN SI3bIK Ul aJIbTEPHATUBHOIO MOJEIUPOBa-
HUA).
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[Tocne cocTaBneHHsI MPOTrPaMMBI peIIaeM C €€ TIOMOIIBIO MTPOCTEHUIITYIO Mecmosyro 3a0a-
yy (KelaTeabHO, C 3apaHee U3BECTHBIM OTBETOM) C IEJIBI0 YCTPAHEHHs TPYObIX OMIMOOK. DTO -
JMIIB HAYAJIO MPOLEAYPHl TECTUPOBAHUS, KOTOPYIO TPYAHO OMHCATh (OPMATIHHO MCUEPIIBIBAIO-
M o0pazom. [1o cymiecTBy, TECTHPOBaHUE MOXKET MPOJIOKATHCS JIOJITO U 3aKOHYUTHCS TOT/A,
KOT'J1a TIOJIb30BAaTEINb 110 CBOUM MPO()ECCHOHATLHBIM MTPU3HAKAM COUTET MPOTPaMMy BEPHOM.

3arem cienyer cOOCTBEHHO YMCIICHHBIN AKCIIEPUMEHT, U BBISICHSETCS, COOTBETCTBYET JIH
MOJIENIb peaibHOMY 00BEKTY (Imporeccy). Moenb ajiekBaTHa pealbHOMY IPOIEcCy, €ClIi HEKO-
TOpBIC XapaKTEPUCTUKHU IpoIiecca, MoydeHHbIe Ha DBM, cOBMagarT ¢ SKCIEPUMEHTAIBHBIMHU C
3aJJaHHOM CTENEeHBI0 TOYHOCTU. B ciiyyae HECOOTBETCTBHS MOJEIU PEeaJbHOMY IPOLECCY BO3-
BpalaeMcsi K OTHOMY U3 MPEIBbIIYIIHX 3TAIMOB.

3.15.3 Pe3yJbTaThl M BBIBO/IBI: B PE3Y/IbTaTE IPOBEICHHOTO 3aHSITHS CTYICHTHI:

- OCBOWJIM TOHSATHS O MOJCITUPOBAHUU M KOMITBIOTEPHOM SKCIIEPUMEHTE B HAayKe U MPO-
U3BOJICTBE,;

3.16 IIpakTnueckoe 3ansitue Ne 16 (2 yaca).

Tema: «OnekTpoHHbIE YYeOHUKH, yueOHbIE TOCOOHS U MHBIE KOMITBIOTEPHBIE CPECTBA
00y4enust CpeicTBa M CUCTEMbI KOHTPOJISI 3HAHUID)

3.16.1 3aganue aist padoThI

1. DnexkTpoHHBIE YUeOHHKH, yueOHbIE TOCOOUS M MHBIE KOMITBIOTEPHBIE CPENICTBA 00yUe-
Hust CpeicTBa U CUCTEMbI KOHTPOJISI 3HAHUH.

3.16.2 KpaTkoe onucanue NpoBOMMOI0 3aHATHS:

1. DnexTpoHHBIE yUeOHUKH, YUeOHbIE TOCOOMS 1 MHbIE KOMIIBIOTEPHBIE CpeicTBa 00yUe-
Hus. CpelcTBa M CHCTEMbI KOHTPOJIS 3HAHUH.

Hugpopmayuonnsvie mexnonozuu é ooyuenuu

Coznanue U COBEPIICHCTBOBAHHUE KOMITHIOTEPOB MPHUBEIO M MPOJOJKACT MPUBOJIUTH K
CO3IaHHUI0 HOBBIX TEXHOJOTUH B Pa3NWYHBIX CPepax HAYYHOU M MPAKTUYECKOUN AESITETHbHOCTH.
OpnHoit u3 Takux cdep crano odpazoBanue. HerpanunmonHsie THPOPMALMOHHBIE CUCTEMBI, CBSI-
3aHHbIE ¢ 00y4YeHHEM, Ha3bIBAIOT HHPOPMAIIIOHHO-00YYaIOIIMH.

Aemomamu3suposannan odyuarowiaa cucmema (AOC) - KOMIUIEKC MMPOTPAMMHBIX, TE€X-
HUYECKUX U Y4eOHO-METOJINYECKUX CPEACTB, MPEIHA3HAUCHHBIX IJI aKTUBHOTO WHAMBUAYaIb-
HOTO OOYYCHHMSI YeJIOBEKAa Ha OCHOBE TIPOTPAMMHOTO YIIPABIICHUS 3THM OOYICHHUEM.

brnarogapss cBOMM KOHCTPYKTUBHBIM U (DYHKIIMOHAIBEHBIM OCOOCHHOCTSIM COBPEMEHHBIN
MEPCOHATBHBIN KOMITHIOTEp HAXOIUT MPUMEHCHHE B OOYYCHHUU CaMbIM Pa3HOOOPA3HBIM JIUCIIH-
TUTMHAM U CIYXKUT 0a30i IS co3/1aHusl OOMBIIIOTO YKCa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTUI
00y4eHwusI.

KomMmmbroTepHast TeXHOJIOTHS MOBBIIIAET UHTEpeC K 00ydeHuto. B HacTosiee Bpemsi Cy-
[IECTBYET OTPOMHOE MHOXECTBO OOYJAIOIIMX IMPOTPAMM I10 CAMBIM Pa3HBIM TIpeIMETaM, OPHCH-
TUPOBAHHBIX Ha CaMble pa3IMYHbIe KATETOPUH yUalluXcs, HAYMHasl C JETCKUX Caa0B U 3aKaHYH-
Basl IEPCOHAIIOM aTOMHBIX AJICKTPOCTAHIINH.

Tunwsi obyuarowux npoepamm

OcHoBaHueM 17151 KJIaCCU(PUKAIIUK CITY>KAT OOBIYHO OCOOEHHOCTH y4eOHOM ACSITEILHOCTH
oOydaeMbIX mpu pabote ¢ nporpammamu. OOBIYHO BBLIETSIOT YETHIpE TUMA OOydYaromux Mpo-
TpaMM:

"  TPEHHUPOBOYHBIC U KOHTPOIUPYIOIIKE;

"  HACTaBHUYECKHC;

"  UMUTAIMOHHBIE U MOJICIHPYIOIINE;

"  Pa3BUBAIOIINE UTPHI.

Tpenuposounvie npocpammuvl TIpeIHA3HAYEHBI TSI 3aKPEIUICHUS YMEHUN U HaABBIKOB.
IIpeanonaraercs, 4To TEOPETUUECKUI MaTEpHaIl YK€ U3Y4eH. DTU NMPOTPaMMBI B CIIy4alHOW MO-
CJIeIOBATENLHOCTH TPEJUIaraloT ydalieMycs BOMPOCH U 3aJaud U TMOJCUYUTHIBAIOT KOJTUYECTBO
MIPABWJILHO ¥ HETIPABWJIBHO PEIICHHBIX 33124 (B ClTydae MPaBHILHOTO OTBETA MOXKET BBIJABATHCS
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MOOLIPSIONIAs PEIUIMKa, IPU HEMPaBUILHOM OTBETE MOKHO MOJYYUTh OMOIIbL B BUJIE MOJICKA3-
KH).

Hacmasnuueckue npocpammvl TPeNIaraloT y4eHUKaM TEOPETUYECKMM MaTepuasl s
M3y4YeHUs. 3aJauyd U BOIPOCHl CIYXAT B 3THUX MPOrpaMMmax [Uisl OpPraHU3alMHM YeJOBEKO-
MAIIMHHOTO JMANOra, sl YIPaBiIeHUs X0A0M oOydeHus. Tak, eciau OTBETHI, JaBaeMble yUCHU-
KOM, HEBEpHBI, [TIporpaMmMa MOXKeT "OTKaTUThCSA Ha3ad' JUIsl IOBTOPHOTO M3YYEHHS TEOpETHUYE-
CKOro Marepuala.

[IporpaMMbl HACTAaBHUYECKOTO THUIMA ABJISIIOTCA NPSIMBIMH HACIEAHUKAMH CPEACTB MPO-
IrpaMMHPOBAHHOTO 00y4eHus 60-X TOJ0B B TOM CMBICIIE, YTO OCHOBHBIM TEOPETUYECKUM HCTOY-
HUKOM COBPEMEHHOI'0 KOMIIBIOTEPHOT'O MM aBTOMATH3WPOBAHHOTO OOYYEHHS ClEAyeT CUMUTaTh
nporpaMMUpOBaHHOE OOydeHue. B myOnmukamusx 3apyOeHbBIX CHEIHaIMCTOB U CErOIHS MO
TEPMHHOM "TPOrpaMMHUpPOBaHHOE O0y4YeHHE" MOHUMAIOT COBPEMEHHBIE KOMIIbIOTEPHBIE TEXHO-
gorud. OJHUM M3 OCHOBOIIOJIO)KHUKOB KOHIICTIIIUM IPOTPAMMHUPOBAHHOTO OOYYEHUS SIBISETCS
aMepukaHckuid ncuxosor b.®.Cxunnep.

I'maBHBIM 37€MEHTOM IPOIPaMMHUPOBAHHOIO OOyuY€HUs SIBISETCS Mporpamma, oHUMae-
Masi KaK YHnopsioueHHasl MOCIeI0BaTeNbHOCTh PEKOMEH AN (3a/1a4), KOTOpbIe MEPeNaloTcs ¢
MIOMOIIIBIO TIPOTPAMMHUPOBAHHOTO y4eOHUKAa M BBIMOIHAIOTCS oOydaeMmbiMu. CyIIecTBYyeT He-
CKOJIBKO Pa3HOBUAHOCTEH MPOrpaMMHUPOBAHHOTO O0yUEHUSI.

*  JIMHEWHOE IMPOrpaMMHUpPOBAHHOE 0OydeHHe. JInHelHass mporpaMMa XapaKTepHu3yeTcs
CIEIYIOIIUMU OCOOCHHOCTSIMHU:

®  pas3BeTBJIECHHas nporpamma. Pa3BeTBieHHas NporpaMma OCHOBAaHa BBIOOPE OJHOTO
MPaBUJILHOTO OTBETA U3 HECKOJIBKUX JAaHHBIX, OHA

Ecnu ocHOBOM JIMHENHON MpOrpaMMsbl SIBJISETCS CTpEMIIEHHE U30€XaTh OIMOOK, TO pas-
BETBJICHHAs] IPOrpaMMa He HalpaBjeHa Ha JUKBUIAIMIO OMIMOOK B IpoIecce 00yueHus: OIno-
KU TPAKTYIOTCS KaK BO3MOXHOCTb OOHAPYXUTh HEJOCTAaTKU B 3HAHUAX 00y4aeMbIX, a TAKXKE BbI-
SACHUTH, Kakue mpobiembl o0ydaemble ysCHUIU HemocTaTouHo. [locTenenHo (JinHeiiHOE U pas-
BETBJICHHOE TIPOTPAMMHUPOBAHHOE) YCTYIHIM MECTO CMEIIaHHBIM (hopMam.

CymiecTByeT U MpoJoinKaeT pa3pabaThiBaThCsi OOJBIIOE KOTUYECTBO UHCMPYMEHMAb-
HbIX TIPOTPaMM Takoro Bujaa. OOIKM UX HEJOCTAaTKOM s6715emcsi BbICOKasi TPYIAOEMKOCTh pa3pa-
0O0TKH, 3aTpyJHEHUS OPraHU3AIMOHHOTO U METOJUYECKOr0 XapakTepa MPH HCIOIb30BAaHUH B
peaapHOM mpoliecce 00ydeHusI.

Mooenupyrowue npocpammsl OCHOBaHBI Ha TpadUUYECKUX WIUTFOCTPATUBHBIX BO3MOXKHO-
CTSIX KOMITBIOTEpA, C OJTHOM CTOPOHBI, U BBIUUCIUTEIbHBIX, C JPYTOM, U MO3BOJISIOT OCYIIECTB-
JSATh KOMNbIOMEPHbIUl SKCTIEPUMEHT. Takue mporpamMmbl MPEIOCTaBISAIOT BO3MOXHOCTh HaOIIO-
JIaTh Ha 3KpaHe JUCIUIes HEKOTOPBIH Mpoliece, BIMsA Ha €ro X0 nojaueil KoMaHAbl ¢ KJaBuaTy-
PBl, MEHSIONIEH 3HaYEHUs TapaMETPOB.

Paszsusarowue uepyi NpeioCTaBIAIOT B PACIIOPSKEHNE YUEHHKA HEKOTOPYIO BOOOpaXkae-
MYIO Cpelly, CYLIECTBYIOUIMIA TOJBKO B KOMIIBIOTEPE MHUP, HAOOp KaKHX-TO BO3MOXKHOCTEH M
CPEICTB UX peanu3anuu. Vcnonap3oBaHue MpeaocTaBiIsieMbIX MPOrpaMMOil CPECTB AJis peau-
3allMMd BO3MOXXHOCTEH, CBSI3aHHBIX C M3YYEHHUEM MHpA UIPhl U JEATEIBHOCTBIO B 3TOM MHPE,
IPUBOJIUT K Pa3BUTUIO 00y4aeMoro, GOpMUPOBAHUIO Y HETO MO3HABATEIbHBIX HABBIKOB, CaMoO-
CTOSITEIHOMY OTKPBITUIO MM 3aKOHOMEPHOCTEH, OTHOLIEHHH OOBEKTOB JEHCTBUTEIBHOCTH,
UMEIOLINX 3HaYCHHE.

Haubonbiiee pacnpocTpaneHue NOMYyYUIH 00yJaroiie MporpaMMbl MIEPBLIX IBYX THUIIOB
B CBSI3U C MX OTHOCHTEJILHO HEBBICOKOH CII0KHOCTBIO, BO3MOYKHOCThIO YHU(PHUKAIIMH IIPU pa3pa-
60TKe MHOTHX 0JI0KOB mporpamm. Ecnu nporpammsl 3-ro u 4-ro THIOB TpeOyrOT 0OJBINON pa-
00ThI IPOrPAaMMUCTOB, IICHUXOJIOTOB, CHEIMATUCTOB B 00JaCTH M3y4yaeMoro mpeaMmeTa, rnenaro-
rOB-METOJIUCTOB, TO TEXHOJIOTUS CO3JaHMsl IporpamMm 1-ro u 2-ro TUIOB CETOHS CUIBHO YIIPO-
CTHJIaCh C MOSIBJICHMEM MHCTPYMEHTAJIbHBIX CPEACTB MJIM HANOJHSEMBIX aBTOMATHU3UPOBAHHBIX
00y4aromuX CUCTEM.
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B mporecce KOHTPOIIS 3HAHUN HIMPOKOE PACHIPOCTPAHEHUE TOIYUMIIO KOMITBIOTEPHOE Te-
CTHpOBaHUE. B psizie cTpaH TeCTHPOBAaHHE BBHITCCHWIO TPAJAUIIMOHHBIC ()OPMBI KOHTPOJS - YCT-
HbIE ¥ MMCbMEHHBIC YK3aMEHBI i cOOeCceI0BaHMUS.

Turbl KOMIBIOTEPHBIX TECTOBBIX 3a/IaHUI ONPENENSIOTCS CIIOCO0AMU OHO3HAYHOTO
pacrio3HaBaHUs OTBETHBIX JEHCTBUI TECTUPYEMOTO B COOTBETCTBUU C MOJICIIBIO 3HAHUH.

VYdeOHass MyJIbTUMEIUA U THIIEPMEINA-TEXHOIOTUS TIPECTABISET cO00i pa3BUTHE TEX-
HOJIOTHH TPOTPaMMHUPOBAHHOTO OOYUEHHsI, XOTSI YIOp JIe/IaeTcs He Ha aalnTUBHOCTh 0Oy4eHUs
U €ro METOJMuYecKoe 00OCHOBaHHE, a Ha BHEIIHIOW WILTIOCTPATHBHO-HAMSIHYIO cTOpoHy. Co-
BpeMEHHbIE TpaduyecKkrue M 3BYKOBBIE BO3MOXKHOCTH KOMITBIOTEpA OOYCIOBWIM TOSIBJICHUE
CpPE/ICTB THIIEP- U MYJIbTUME/INA.

Mynbmumeoua mexnonozusa - NpeacTaBieHne HHPopMauuu B GopMe BHUICOM300pake-
HUS C IPUMEHEHUEM MYJIBTUTUIMKALUU B 3BYKOBOT'O COITPOBOKICHUS.

T'unepmeoua mexnonozusa - KOMIbIOTEPHOE MPEICTABICHUE JAaHHBIX PA3IUYHOTO THUIIA,
B KOTOPOM aBTOMATHUYECKHU MOJICP)KUBAIOTCSI CMBICIIOBBIC CBSI3H MEXTY BBIJICIICHHBIMU TIOHSTH-
SIMH, OOBEKTAMU WU Pa3/IeIaMH.

Hayunble uccienoBanus B JaHHOW O0JIACTH CBSI3aHBI ¢ pa3pabOTKOW TEXHOJIOTUH co3/1a-
HUS y49eOHBIX KypcOB OOJBIIEro pa3Mepa Ha OCHOBE BO3MOXKHOCTEH MYJbTH- M THIIEPMEIHA.
[Tox ympaBieHHEM KOMIIBIOTEpa CHUCTEMa MYJIbTHCPEIl MOXET MPOU3BOJIUTH B CIUHOM MpPE/l-
CTaBlIeHNH O0BEIMHEHNE TEKCTa, rpaduKH, 3BYKOB, BHIE000pPa30B U MYJIbTUIUIMKAIWHU. TexHO-
JIOTHsI MyJIbTUMEIUA B TOCIICAHEE BPEMs LIMPOKO MPHUMEHSETCS JUIS CO3/IaHUsl DJIEKTPOHHBIX
KHUT U Y4€OHUKOB.

PasButuem uueit MyabTHMEIHA SIBJISIFOTCS TEXHOJIIOTUU KOMITBIOTEPHON BUPTYaIbHOM pe-
QIBbHOCTU. B 3TOM citydae ¢ mMOMOIIBIO CIIEIHATBHBIX YKPAHOB, JaTYUKOB, IJIEMOB, IIEPYATOK U
T.I. TIOJIHOCTBIO MOJCIHPYETCS YIpPaBJICHUE, HANPUMEP, CAMOJIETOM, TaK 4YTO y 00ydaemoro
BO3HHMKAET MOJHAS WIUTIO3US TOTO, YTO OH HAXOJAUTCS B KAOMHE CaMOJIeTa M UM YIPABIISIET.

3.16.3 Pe3yJbTaThl M BBIBOJBI: B PE3YJIbTATE MIPOBEJACHHOTO 3aHATHUS CTYICHTHI:

- OCBOWJIM TIOHSATHUSI O KOMIBIOTEPHBIX CPENICTBAX OOYUYCHHS U CUCTEMaX KOHTPOJIS 3HA-
HUID
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