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BBenenue

Hacrosiuii 31eKTpoHHbIA yueOHO-METOAMYECKH KOMIUIEKC M0 y4eOHOU nuc-
nurnHe «OCHOBBI HH(ODOPMAIMOHHBIX TEXHOJIOTHI» JUIs crienranbHocTh 7-06-0212-
01 «/Iuzaita» YacTHOTO yupexaeHus oopazoBanus « MHCTUTYT COBpEMEHHBIX 3HAHUI
nmeHn A.M. IllupokoBa» npenHa3HAdYeH AJIsi MAarUCTPAHTOB, OCBAaMBAIOIIUX COJEP-
*aHue 00pa3oBaTEIbLHOM IporpaMMbl Bhiciiero oopasoBanus |l ctynenu, dhopmupy-
IOIe 3HaHMS, YMEHUA M HaBBIKM HAYYHO-NIEAArorM4ecKOoW ¢  Hay4HO-
HCCIIEIOBATENBCKON pabOThl U 00eCIeunBalOIIeh MOTyYeHHE CTENIEHN MarucTpa.

O6meobOpa3zoBatenbHas aucuumuinHa «OCHOBBI MH(DOPMAIIMOHHBIX TEXHOJIO-
TU», TPEeACTaBIAIONIas COO0M COBOKYIMHOCTh 3HAHUM O crnoco0ax U CpeacTBax Jo-
CTHXKEHUS LIeJIel ¢ TOMOIIbI0 KOMITBIOTEPHON TEXHUKH, B HACTOSIIEE BPEMSI BbIJIBU-
raeTcsi B OJIUH Psii C TAaKUMH (DyHIAMEHTAJIbHBIMUA JUCHUILIMHAMY, KaK MaTeMaTHKa,
¢busuka, punocodus.

B nacrosiiee Bpemsi uHGOpMaIMOHHBIE TEXHOJIOTUU — OJJHA M3 CAMBIX JIUHA-
MUYHO pa3BuBaromuxcs obdnacreid. CoBepIlIEHCTBYETCS dJIEMEHTHasi 0a3a U apXUTEK-
Typa KOMIBIOTEPOB, PA3BUBAIOTCS S3bIKA U TEXHOJIOTUU MPOrpaMMHUPOBAHMUS, CO3/a-
IOTCSI HOBBIE MAKEThI MPUKIIAIHBIX MPOrPaMM Ha OCHOBE COBPEMEHHBIX MaTeMaTHhue-
CKMX METOJOB MOJECIUPOBAHUS U onTUMH3anuu. Mcxons u3 3Toro, HeOOXOIUMbBIM
AJIEMEHTOM MOJTOTOBKHU CHEIUAIUCTOB ABJISIETCA KaK CUCTEMAaTH3allisl OCHOBHBIX Oa-
30BBIX MOHSTUH, TaK U 3HAKOMCTBO C COBPEMEHHBIMH JOCTHKEHUSMH B 00JIACTH UH-
(hopMalMOHHBIX TEXHOJIOTHH.

Lenpb nzydenus yueOHoM nucUIUIMHBI «OCHOBBI MH(DOPMAIIMOHHBIX TEXHOJO-
rUi» — MOATOTOBKA O0Y4YarONIMXCsl K UCIIOJIB30BAHUIO COBPEMEHHBIX MH(OpMaIINOH-
HBIX TE€XHOJIOTHI KaK MHCTPYMEHTA JUIsl PEIICHHs] Ha BHICOKOM YPOBHE HAYYHBIX U
MPaKTUYECKUX 3aj1ay B CBOCH MpeIMEeTHON 00JIacTH.

OVMK npexacrasnsier co00l COBOKYIMHOCTh Y4€OHO-METOAMYECKUX MaTepHa-
JIOB, CHOCOOCTBYHOIIMX 3(DPEKTUBHOMY (POPMHUPOBAHUIO KOMIETEHIUA B pamMKax
TucUUIIMHbl «OCHOBBI MH(OPMAIMOHHBIX TEXHOJOTUW», KOTOpas HU3y4yaeTcs Ha
nepBoM Kypce. DYMK Bkitouaer B cebsi KpaTKuil Kypc JICKIUM, TJIaHBI MpaKTH4e-

CKHMX 3aHSITUH, BONPOCH JJIsI CAMOMOJATOTOBKH K JH(depeHInpOBAHHOMY 3ayeTy,
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MIPOBEPOUHbIE PaOOTHI MO TEMaM Kypca, Y4eOHYI0 porpaMMy AUCIHUILIUHBI, CITUCOK
JTUTEpaTyphl Jii OCBOCHUS MOJIHOIO 00beMa 3HaHHM, COOTBETCTBYIOIIETO CTaHAap-
TaM BBICIIEH LIKOJIBI.

CrpemutenbHasi MaTeMaTU3allds U KOMIIbIOTEPU3AIMS MPAKTUYECKH BCEX 00-
nacTed 3HaHUSL TpeOyeT MepecTPONKU CUCTEMBbI MH(POPMAIITMOHHOTO 00pa3oBaHUS B
BBICIIEH IIKOJIE, KOTOPOE CJIENYET pacCMaTPUBATh KaK BaXKHEUIIYIO COCTABISIONIYIO
(dbyHIaMEHTaNbHOW MOATOTOBKH JIOOOTO CHEHUANMCTa, KOTOPbId OYHAET JIOTrMYecKu
MBICIUTh, ONIEPUPOBATh MATEMATUYECKUMU MOHITUSIMH, UCTIOJIH30BaTh BOZMOKHOCTH
BBIYUCIIUTEILHON TEXHUKU MPU PEIICHUN PA3IMUHBIX TPUKIATHBIX 3a7a4.

MaructpaHTt 10JKEH UMETh NPEICTABICHNE KaK O 3HAYUTEILHOM YKCIIe MaTeMa-
TUYECKUX MOHSTUM, TaK U BO3MOXHOCTSIX BBIYUCITUTEIHLHOM TEXHUKH, UYTO JACT €My
BO3MOXKHOCTh KOPPEKTHOTO MPUMEHEHUSI MAaTEMATUKHU B IIPAKTUUECKON ACSITEILHOCTU U
MO3BOJIUT TOCTOSHHO MOBBINIATH CBOIO KBaluGukauupo. DYMK moMokeT HaydUThCs
UCIONb30BaTh MATEMATHKy KaK METOJ| MBIIUIEHHUS, KaK SI3bIK, KOTOPBIH, HCIOJIb3YS
KOHKPETHBIE MaTEMaTUUECKHUE MOHATUSL M (DOPMYTUPOBKH, TIOMOTAET peliaTh OCHOBHBIC
MaTeMaTHUYeCKUEe 3a/layM, a TaKKe CTPOUTH HPOCTEHIINE MaTeMaTUYeCKHUE MOJECIHU U

OPUCHTHUPOBATHCA B BOBMOKHOCTAX NX pCAIM3all Ha IIPAKTUKCE.



1. TEOPETUYECKHUWI PA3JIEJ

1.1. Kparkuii Kypc JeKuui

Tema 1. OcHOBBI HH(POPMAIUMOHHBIX TEXHOJOTH B MO/IeJIMPOBAHNH
NpeIMeTHO-IIPOCTPAHCTBEHHOM Cpebl

Tepmun «uH@opmanus» sBisieTcsi 0a30BbIM i1 UHOOPMATUKU U pyHAAMEH-
TaJbHBIM JUIsI COBPEMEHHON Hayku. B oObIIeHHON XU3HHM MOHSTHE WH(GOpMaLUU
OOBIYHO CBSI3aHO C HEKOTOPHIMU CBEICHUSMHU, JAHHBIMU, 3HAHUSIMU, (pakTamu. 3Ha-
HUEM MPUHSITO CUUTATH OCO3HAHHYIO HHPOPMAIIKIO. 32 CBOIO UCTOPHUIO YETIOBEYECTBO
HaKOMWJIO OTPOMHOE KOJUYECTBO MH(OpMAIMKM U3 Pa3IMUHBIX OTpaciedl 3HaHUMH.
COOTBETCTBEHHO, B CBSI3U C MOCTOSIHHBIM POCTOM 00BEMOB XpaHUMOI UH(pOpMAIIUH,
BO3HHUKAJIA U COBEPILIECHCTBOBAIUCH MHOTOUUCICHHBIC TEXHOJOTUH €€ 00pabOTKHU U
xpaneHusi. B XX Beke pa3BUTHE HAyKH M TEXHUKHU B JAHHOM cdepe MpUBENIO K Tak
Ha3biBaeMOMYy (EHOMEHY «UH(OPMAIIMOHHOTO B3pPbIBA», MOCTOSHHOMY JIaBUHOOO-
pa3HOMY yBEIMYEHUI0O 00bEeMOB 00pabaThIBa€MOM, XpaHUMOUN M MeperaBacMoOil WH-
dbopmanuu. ITH OpoLEeCcChl MPUBEIU K TOMY, UTO IpodjaeMa 00pabOTKU U XpaHEHUs
nHpoOpMalMKM TMpUHSAJIA HEBHIAHHBIE MAacCIITaObl W CIIOCOOCTBOBaja TrI00ATILHOMY
Pa3BUTHIO U PACTIPOCTPAHECHUIO HH(DOPMAITMOHHBIX TEXHOJIOTHH.

B cBs3u ¢ nosiBnerriem B 50-x romax XX Beka 3JEKTPOHHO-BBIYHCIATEILHBIX
komiuiekcoB (DBM) 4enoBedecTBO Havaao MOCTEIEHHBIN MepeXo OT WHIAYCTPHAIb-
HOro (KamuTaJIMCTHYIECKOr0) 00IIecTBa B OCTUHAYCTpUaibHoe (MH(pOpMaIHOHHOE),
nanbHenIee pa3BUTHE KOTOPOro BO MHOTOM C Pa3BUTHEM MH(POPMAIMOHHOHN cephl.
Paccmotpum noasitue HHPOPMAIIMOHHOTO Tiporiecca. MHPOpMaIIMOHHBIMU Ha3bIBAIOT
MPOIIECCHI, KOTOPHIC BKIIOYAIOT B c€0s1 COBOKYITHOCTh CPEJICTB U METOI0B cOopa, 00-
pa®oTku U niepeAaun qaHHbIx [3, €. 23]. K uHpopMamoHHbIM mporeccaM MOKHO OT-
HECTH MPOIIECCHl Mepeaauu, MoaydyeHus uHdopMaluu, XpaHeHus: 1 00paOOTKU HH-
dbopmarnuy, a Takxke ee mpeACTaBICHUS s JadbHEUIIEro NCIOJIb30BaHUS.

[To Tuny npumenenus: nHGopMaiysi, KOTOPYIO UCHOJIB3YET WHIWBHI, TOJPa3-
JesieTC Ha MaTEMaTHYeCKyl0, TEKCTOBYIO, rpadUuecKyro, 3ByKOBYIO, U BUJCOUH-

dbopmanuo. OTAENBHO BBIICIAIOT MHODOPMALMIO YIPABICHYECKOTO XapakTepa, TO
S)



eCTh MH(pOpMaIIO, OOCITYXUBAIOIIYI0 IPOLECCHl MPOU3BOACTBA, pacHpeeieHus,
oOMeHa, MoTpedJIeHHs] MaTepualbHbIX OJar U 00eCIEeYMBAOIIYI0 MPUHATHE YIIPaB-
JICHUECKHX PEIICHUN B Pa3JIMUHBIX OTPACIAX AeATSIbHOCTH [3, C. 51].

Nudopmanust xapaktepusyercsl CIeAyIOIMUMU CBOMCTBAMU: JOCTOBEPHOCTHIO
U TOJIHOTOM, IIECHHOCTBIO M aKTYaJbHOCTBIO, SICHOCTBIO M MOHATHOCTHIO [11, €. 28].
Taxkum 06pazom, nHboOpMaTHKa — 3TO HAayKa, U3ydarolas MpoIecchl cOopa, XpaHe-
HUs, 00paOOTKH U BbIa4YU MHPOPMAIMU C UCTIOIH30BaHUEM MH(OPMAIIMOHHBIX TEX-
HoJioru# [2, €. 32]. ITox nHpOPMAITMOHHON TEXHOJIOTHEH MOHMMAETCS COBOKYITHOCTh
METOJIOB, MPOU3BOJICTBEHHBIX MPOIECCOB U MPOTPAMMHO-TEXHUIECKUX cpencTB [18,
C. 45], 0ObeTUHEHHBIX B CIMHYIO CHCTEMY, OOCCIICYMBAIONIYIO cOOp, 00paboTKy,
XpaHeHHe, pacipeaeicHue U oToopaxenue nadopmanuu [8, c. 14].

Ha ceronnsiimiHuii neHb HaMeTUJIACh yCTOMYMBAs TEHACHIMS, CBS3bIBAIOIIAsS
npodecCUOHaNbHBIA YPOBEHD CHEIUATUCTA JiH000# Chephl NeATeTbHOCTH U €T0 yMe-
HUE MPUMEHSTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH, TO €CTh OPUEHTUPO-
BaThCsl B OONBIINX 00OBbeMax mHpopMaiuu, o0padaTeiBaTh HH(DOPMALINIO, UCTIONB3YS
BBIYUCIIUTEIBHYIO TEXHUKY U KOMOBIOTEPHBIE CETH, OCBaMBaTh COBPEMEHHOE IPO-
rpaMMHOE oOecriedeHre. JTO YTBEPHKACHHE B MOJIHOW Mepe KacaeTcsl U JeATEIbHO-
CTHU U3aiiHepa, JJI1 KOTOPOro 3HaAHUE IIHPOKOrO CIEKTpa MHPOPMAIIMOHHBIX TEXHO-
JIOTUM SIBSIETCS OCHOBOIOJIATraloIuM MpodheCcCUOHAIBHBIM TPEOOBAHHUEM.

Cdepsl nmpuMeHeHUs: MHOOPMALMOHHBIX TEXHOJIOTUN B JU3aifHE KpaliHe pa3-
HOOOpa3HbI, BKIIOYAIOT KaK HEMOCPEICTBEHHYIO NU3alHEPCKYIO NEATeNLHOCTh (pa-
00Ty B TpaduyecKux MNakeTax, CO3JaHUE AHUMHUPOBAHHBIX KIIUIIOB, pa3padoTKa
TpeXMepHON Tpaduku U aHUMaIUH, pa3paboTKa BUACOKIUIOB, UHTEep(deiicoB BeO-
CTpaHUI] U IpoYee), TaK M JCATCIBHOCTh BCIIOMOTATEIIBHOTO XapakTepa (paboTy ¢
O(pUCHBIMU OPUIIOKEHUAMH, CICIUATN3UPOBAHHBIMU 0a3aMU JAHHBIX, JOKAJIbHBIMU
U TJI00QTBHBIMU CETSIMH).

Pacemotrpum nHGOpPMAIMOHHBIE TEXHOJIOTHU BCIIOMOTaTEIBLHOTO XapakTepa, ¢
KOTOPBIMH MNPUXOJIUTCS B3aUMOAEHCTBOBATH AU3aWHEPY B MPOIECCE CBOEU KaXKJO0-
THEBHOU paloThl. IlepBbIM Je10M, HEOOXOAUMO YIMOMSHYTH CaMble MOMYJISIPHBIC

o(HCHBIC PHUKIIaIHBIC TIPOrpaMMBbI — 3TO TIporpammsel nakera Microsoft Office. Jlu-
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3aifHepCKas ACSITEIBHOCTh HE 00OXOAUTCS 0€3 MOATOTOBKH PA3IMYHBIX TEKCTOBBIX JI0-
KYMEHTOB, TaKUX KaK OTYETHI, OOBSIBICHUS, IPUTIIANICHUS], PA3TUIHBIX THIIOB JIEJ0-
BOH JOKYMCHTAIIMH, BBHITIONHSIOMNUXCS TIPU TOMOIIM TEKCTOBOTO TMporieccopa
Microsoft Word.

Bce momoOHBIE TOKYMEHTHI SBJSIOTCS OJOKAMH TEKCTAa, COCTOSIIAMH W3
OOBIYHBIX U CIIEIUATBHBIX CHUMBOJIOB, BKJIFOYAIOIINE PUCYHKH, TAQJIUIIBI, CHOCKH, KO-
JOHTHTYJIBI, HyMEPALHIO CTPAHUI], oriaBieHus u npod. Microesoft Word mozBossier
BBOJUTH (pParMeHTHl TEKCTa, MPUMEHATh K HUM PEIaKTUpOBaHWE U (HOpMaTHpOBa-
HUE, BBIBOJIUTH JIOKYMEHT WJIM €ro 4acTH Ha medaTh. Microsoft Word no3sossier pe-
JTAKTUPOBATh KaK TEKCT, BBEJCHHBIN C KJIABUATYPHI, TAK U PACIIO3HAHHBIN, TIpeoOpa-
30BaHHBIN U3 TpauaecKoro n300pakeHus, MOTyICHHBIN TyTeM CKaHUPOBAHMS.

[Iporiecc perakTUpOBaHMS UCXOTHOTO TEKCTA BKIIOYAET pa3IMuHbIC ONEpaluy,
Takue Kak J00aBlieHUE U ynajneHue (parMeHTOB TEKCTa, U3MEHEHUE MOpsAJIKa YacTeu
JIOKyMEHTa, MPOBEpKa CUHTaKcuca u opdorpaduu, ucopaBieHUE ONIMOOK U IPYTUX
oleparvii, peaaru3yeMbiX B pamkax mporpammbl Microsoft Word. Onepamuu dopma-
TUPOBAHUS TEKCTA, BKIIIOUAIONIUE B ce0s1 BBIOOp mipudTa, pacCTOSHUS MEXIY CTPO-
KaMu, 3aJjJaHue ToJIeH, KpacHOW CTPOKH, (hopMaTHpoBaHUE ab3alleB, BBIACICHUE 3a-
TOJIOBKOB W TIPOY., OMPEACIISIOT BHEITHUHM BUI IOKYMEHTA.

Haubosiee momynsspHBIMH TEKCTOBBIMH TIporieccopamu, nomMumMo Microsoft
Word, sensrorest Multi-Edit, Lexicon, Word Perfect, Microsoft Works. Tabmmaasivu
MPOIIECCOPaMH HA3BIBAIOT KOMITBIOTEPHBIE MPOTPAMMBI, KOTOpBIE TPEIHAa3HAYCHBI
JUTSL XpaHeHUs U 00pabOTKHU JTaHHBIX, MPEJCTABICHHBIX B Ta0auuHO popme. CambiM
IIMPOKO PaCIPOCTPAaHEHHBIM TaOJUYHBIM TIporieccopoM siBisieTcss Microsoft Excel.
Oobnactu mpumenenust Microsoft Excel mocraTouno pasHooOpasHa. DIIEKTPOHHBIC
Ta0JIUIBl MHUPOKO MPUMEHSIOTCS B OyXraaTepckoi, (UHAHCOBOU, YUETHOM NesITeNb-
HOCTH, WCIOJIB3YIOTCS JUISI OCYIIECTBIICHUS HAYYHBIX M CTaTUCTUYECKHUX PACUETOB,
CO3JIaHUS PA3TUYHBIX (OPM IPEACTaBICHUS HHPOPMAIUH.

B coBpeMeHHBIX YCNOBUSIX BaXKHOE 3HAYEHUE MPUOOPETAIOT CIEHHATIU3UPO-
BaHHBIE MPOTPaAMMHBIE MPOIYKTHI, CBSI3aHHBIE C YMpaBICHUEM TPOEKTOB. B makere

Microsoft Office umeercs mporpamma yrnpasienus npoektamu Microsoft Project, ko-
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TOpas MOMOTaeT ONTHMH3UPOBATH MPOEKTHI, PECYPCHl U YIIpaBJIeHHE moptderneM, a
IPHU TIOMOIIM CPEJCTB IIAHUPOBAHMS MPOrpaMMa JaeT BO3MOXHOCTh OTCIIC)KHBATH
MPOEKTHI U JICPKATh MX IO KOHTpoJieM. Vcronbp30oBaHue CreaibHbIX HHCTPYMEH-
TOB TUTAHUPOBAHUS ¥ KOHTPOJIS IMMO3BOJISICT OBICTPO MPHUCTYIHUTH K paboTe M yIpoIna-
eT peanmusanuio TpoekToB. Microsoft Project mpemocTaBiiseT IMUPOKHIA = CHEKTP
BCTPOCHHBIX IMA0JIOHOB M WHCTPYMEHTOB IUIAHHPOBAHHS, BO3MOXHOCTB JOCTYIIA C
pa3HBIX YCTPOHCTB, YTO MOBBIIIACT MPOIYKTHBHOCTh PAOOTHI BCEX YYACTHHKOB IPO-
ekTa [22].

B nesrenbHOCTH COBPEMEHHOTO JU3aifHEpa IMUPOKO MPUMEHSIOTCS TEJICKOMMY-
HUKAIIMOHHBIC TEXHOJIOTHH, YTO MMO3BOJISIET MCIIOIL30BaATh HH()OPMAIIMOHHBIC PECYPCHI
cetd VIHTEpHET W OHJIAH-CEPBUCOB, TAKUX KaK AJICKTPOHHAS 110YTa, TEIICKOH(EPEHIHH,
BUJICOCBS3b U mpodee. HeoOXoauMo OTMETHTh, YTO pa3BuTHe VHTEpHET-TEXHOIOTHI
NpUBENI0 K (DOPMHPOBAHHUIO TAKUX HOBBIX OTpPAC/ICH JACATCILHOCTH, KaK BEO-TH3aiiH U
pekiiama B ceTu MHTepHeT, BO3MOKHOCTH KOTOPBIX Ha CETOHSIIHHUK JICHb UCIIOIb3YET
OOJIBIIIOE YHCIIO OpTaHU3AIMIA B pa3HbIX Chepax MesTeIbHOCTH.

OTnenbHBIM HampaBJICHUEM JICATEIBHOCTH JH3aifiHepa SBISICTCS pa3paboTka
MYJBTUMEIUHHBIX TPE3CHTANA: B COBpEMEHHOW CUTYyalluu 3JICKTPOHHBIC MPE3CH-
TAIMU 3aHSJIM BOXHYIO HUIIY B TIOBCETHEBHOM JEATEIHLHOCTH MPAKTUYCCKHU JTFOOOH
opranuzanud. [IpodeccHoHaTBHO MOATOTOBICHHAS MTPE3CHTALNS SBJISCTCS HEOThEM-
JIEMOM YacThIO JCSITEILHOCTH JTIOOOW KOMITAHHUH, CITOCOOCTBYET MPOABUKCHUIO TOBA-
POB W YCIIYT Ha PBIHKE, YIy4IIaeT MUK KOMIIAHUH, MTPUBJIEKAeT HOBBIX KJIHUCHTOB.
PasButHe MyJbTUMEIMUHBIX TEXHOJIOTHH CIOCOOCTBYET MaKCHUMalbHO 3(deKTHB-
HOMY JIOHECCHHIO HH(OPMAIIUHU JI0 TIOTSHIIHAILHOTO KIUCHTA. DJICKTPOHHAS TPE3CH-
TaIs, COBMEIIAMOMAs B ceOe 3JIeMEHTBI KaTajiora, ClpaBOYHHKa, OyKJIeTa, BKIFOYa-
I0Iasi BUJICO-ayJH0 CONPOBOXKICHUEC W aHUMAIIMOHHBIC 3(PQEKTHI, SBISCTCS COBpE-
MEHHBIM CIIOCOOOM TMpeJcTaBiIcHUs WHPOPMAIMU O CaMOW KOMIIAaHUH, TOBapax M
ycIyrax.

DJIEKTPOHHBIC TPE3CHTAIMU MOXHO TOJIPA3/ICIIUTh Ha 00CCIICYMBAIOIIHNE EXKe-
JTHEBHYIO PYTHHHYIO JISATSIIBHOCTh Ha pabodeM MecTe (CONMPOBOXKICHUE COBCINAHUM,

pa3IMYHBIX JOKJIAJ0B, OTYETOB O NpOJCIaHHONW padoTe), UMUKEBBIC M PEKIaMHbBIC
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(GyHKIIMHU, KOTOphIe pa3padoTaHbl NMpodecCUOHANBHBIMU JU3aiiHepaMu. VMukeBas
MyJIbTUMEIUHHAS TPE3CHTALUS SIBIAETCS COBPEMEHHBIM 3()(PEKTUBHBIM CIOCOOOM
MpeACTaBICHUS KOPHOpPAaTUBHOW MH(OpMAIMK, TOCKOJBKY COBMEIIAET B cebe 3Jie-
MEHTbl UHTEPAKTUBHOCTH, BUJEO, OOBEMHOIO 3BYKa, TpexMepHou rpaduku. Umua-
’KEBbIE MPE3CHTAIMN UCTOJb3YIOTCS I pacipocTpaHeHuss HHGOpMaUKU Cpeau 1o-
TEHIIMAIbHBIX 3aKa3YMKOB, KJIMEHTOB U MAPTHEPOB, SIBISIOTCS TOTOBBIM PEKIAMHBIM
MPOJYKTOM C MPOPaOOTaHHBIM BUACOPSAIOM, MY3bIKaJIbHBIM COMPOBOMKACHUEM, THUT-
paMu, TUKTOPCKUM TEKCTOM.

MynbTUMEIUUHBIA XAPAKTEP SJIEKTPOHHBIX MPE3CHTALMM TO3BOJSET 3HAYHU-
TEJLHO MOBBICUTH 3(P(HEKTUBHOCTH PEKIAMUPOBAHUS TOBAPOB U ycayr. DddeKxT Bo3-
JNEUCTBUSL OT TPAMOTHO pa3pabOTaHHOM NPE3CHTAIIUU OKAa3bIBAETCS COMOCTaBUM C
3 PeKTOM OT NTUYHON KOHCYJNbTAIMU CHEHHAINCTAa MO TIpojaxaM. OIUH KOMIAKT-
JIUCK C AJIEKTPOHHOM Mpe3eHTaluell MOXKeT BMeIaTh O0JIbIIOe KOTUYECTBO TEKCTO-
BOH, rpaduyeckoit, BuaeonH(popMalliy, a TaKKe 3JIEMEHTh aHUMAllUH, ClelHalbHbIC
BUie03(DPekThl. Takke NIeKTPOHHAsS MPE3CHTALIUSI MOXKET BXOJIUTh B COCTaB KOHTEH-
Ta KOPIIOPaTUBHOIO BeO-caiTa.

Taxkum oOpazoM, MyJIbTUMEINIHBIE MPE3EHTANMHU MOBBIAIOT 3 (PEKTUBHOCTH
peanu3anuy WHOPMAITMOHHBIX M peKiIaMHbIX Kammanuid [19, €. 82]. CoBpemeHHbBIC
CpeacTBa pa3pabOTKU Mpe3eHTalUii MO3BOJSIOT 0€3 3HAHUS MPOrpaMMHUPOBAHUSI CO-
3/1aBaTh U PEaKTUPOBATh MYJIbTUMEIUNHbBIC TTpe3eHTaluu. OqHON U3 caMbIX HIUPO-
KO UCIIOJIB3YEMBIX TPOTPaMM B 3TOM oOsacTu siBisieTcs mporpamma Microsoft Power
Point u3 makera oducHsIx mporpamm Microsoft Office.

XapaKTEePUCTUKHU ATOTO MPOTPAaMMHOTO MPOYKTa, TAKUE KaK MPOCTOM U y100-
HBII UHTEpPENC, COBMECTUMOCTh C JIPYTUMH O(DUCHBIMU MPUIIOKEHUIMH, HAIUUNE
OOJIBIIIOTO KOJWYECTBA ITA0JOHOB W CTHJIEH OQOpMIICHHUS ClaiigoB, OMOIMOTEKa
AHUMAIIMOHHBIX A(PPEKTOB, MOAAEpPKKA MYIbTUMEIUNUHBIX (ailioB, mpocToTa HC-
MIOJIL30BAHUS OIpeIessIoT nomyisspHocth Microsoft Power Point.

VY npodeccuoHanbHBIX JU3AHEPOB MYJIbTUMEIUNHBIX MPE3EHTAUN O0JIbIION
MOMYJISIPHOCTBIO  TOJIB3yIoTest mporpamMma Adobe Flash m maker Adobe Director

Shockwave Studio, o6nagaromnipe 00IBIIUMH BO3MOXHOCTSIMH IS CO3TaHUS dPPeK-
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TOB aHUMAIlMM U UHTEPAKTUBHOCTU. Takke CyIIeCTBYIOT CIEHUATU3UPOBAHHbIE BEO-
CEPBUCHI, KOTOPBIE MO3BOJISIIOT CO37aBaTh MPE3CHTAIlMU, OTBEYAIOLME COBPEMEHHbBIM
BBICOKMM TpEOOBaHUSM K AW3aHYy U MyIbTUMeIuiHbiM 3(dektam. Cpeau HUX
MOJKHO BBIJICJIUTH KaK HawOoJiee MOMyJIsipHbIE — mporpaMmbl Prezi, Lotus Freelance
Graphics, maker Astound Presentation. Prezi.com — 3To BeO-cepBHC, MPU MOMOIIH
KOTOPOT'0 CO3Jal0TCSl UHTEPAKTHUBHBIE MYJIbTUMEIUUHbBIC TPE3CHTAIUU.

Pabora BeO-cepBuca Prezi.com ocHoBaHa Ha TEXHOJOTHH MacCHITaOMPOBAHHS
(mpuOIVOKeHHS U yaaJeHUsI 00BEKTOB). B 0TIMYMU OT mpe3eHTaIuu, BEITOJHEHHON B
Microsoft Power Point, rae npe3enTaius pa3ouBaercs Ha ciaiabl, B Prezi ocHoBHbBIE
3 deKThl CBSI3aHBI HE C TEPEXOJOM OT Claifia K caalay, a C YBEJIMUYEHHUEM OTACNb-
HBIX YacTel 3Toro e ciaiiga [26].

OnHuM U3 caMbIX BOCTPEOOBAHHBIX HANpaBIeHUM pabOThl 1U3aiiHepa SBISIETCS
pabota B rpaduueckux MporpaMmax, KOTOpPbIC HAOT IIUPOKHE BO3MOXKHOCTU MpPU
pa3paboTKe KOJIIaKed, JIOTOTHIIOB, JCKH30B  moiurpaduueckod npoaykmuu (pe-
KJIAMHBIX OOBSIBIICHHMH, JTUCTOBOK, OPOIIIOp, OYKIIETOB, KAaTaJOrOB, BU3UTOK U TPOY.),
nu3aitHa BeO-caiiTa, 3JIEMEHTOB MYJIbTUMEIUNHBIX MPE3EHTAIUNA.

Adobe Photoshop siBrsieTcss MOMIHBIM TpaUUeCKUM PEeIaKTOPOM, 3aHHUMAIOITHM
MIEPBOE MECTO B PEUTHHIE KOMMEPYECKUX MPOAYKTOB JIJIsl PEAAKTUPOBAHUS PACTPOBBIX
n3o0paxenuit. [IporpamMmma paGoTaeT Ha OCHOBE BCEX MOIMYJSIPHBIX ONEPAIIMOHHBIX CH-
creM, Brrogas macOS, Windows Phone, 10S u Android. Adobe Photoshop, npumens-
eTcst B nonurpaduu, BeO-Au3aiiHe, Npy CO3/IaHUU aHUMAallUd U MYJIbTUMEIUNHBIX (aii-
70B. ['padudeckuii pemakTop padoraer ¢ codocTBeHHBIM (hopmatomM PSD, KOTOpBIi jer-
KO KOHBEPTUPYETCS B JiF000H ipyroit hopMat n300paxeHuil.

OcHoBHas pyHKIMOHANBbHAs 0a3a Adobe Photoshop — manurpa HHCTPYMEHTOB
JUTsl paboThE € IUPPOBBIMU U300pAXKEHUSIMU WIIM OTCKaHUPOBaHHBIMU (poTo. B mepe-
YeHb BO3MOXKHOCTEH MPOTpaMMbl BXOJUT KOPPEKIUA [BETA, CrIIaKUBaHUE J1e(PEKTOB,
peTylb, no0aBieHue crenuanbHbIX A3(hPEKTOB, HACTPOIIKa AMHAMUYECKOTO JThaa3o-
Ha. Takke HaOOp PyHKIUMA rpadUUECKOro peakTopa BKIIOYAET yAalleHHe 00bEKTOB
U perymupoBaHue (ororpaduii; Hayano paboOThl C MOMOIIBIO Mada0Ha; (OTOMOH-

TaX; IMOCJIOMHOE CO3JaHME DJIEMEHTOB, YaCTH KOTOPBIX XPaHATCS OTACIBHO, pa60Ta C
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TEKCTOBBIMU OJIOKAMU, TPUMEHEHHE O0BEMHBIX TEKCTYp U (POHOB; 0OpadboTka dhoTo-
rpaduii 1 MyONIUKaIMiA WK pacliedaTku; padoTa ¢ dcku3amu [9].

[TonpoOHO ¢ OCHOBHBIMH BO3MOKHOCTsAMH mporpammbel Adobe Photoshop
MOXXHO O3HaKomMuThcs B KHure J[.d. MuponoBa «KommbroTepHas rpaguka B au-
3aiiae» [7]. Corel Draw — rpadudeckuii peaakTop JUisl padOThl ¢ BEKTOPHOU rpadu-
KOH, pa3pabarbeiBacMblii Koprioparueii Corel. Tekyieli Bepcuei MpoayKTa SIBISETCS
CorelIDRAW Graphics Suite 2017, noctynHast Tonbko 1t Windows. Corel sBrsercst
MepeIOBBIM MPOrpaMMHBIM OO€CriedeHUueM Jisi rpaduyecKkoro Au3aliHa, COBPEMEH-
HBIM CPEJICTBOM JJII OBICTPOTO CO3/aHUS Au3aiiH- U (OTOMPOEKTOB, TpauKu U BeO-
CalTOB.

Corel Draw mo3BoJisieT COXpaHATh 00BEKTHI B Pa3IMYHBIX Tpadudeckux dop-
Marax, obnagaeT yHUKaJIbHbIMU (yHKIUsAMU. [IporpamMmHoe oOecrieueHre COCTOUT
U3 HECKOJIbKUX MpoQecCUOHANbHBIX Moayiei. Kaxnas yacTh BBINOJHSET Ompese-
JeHHylo (QyHKUHO. B ogHOM MOayne MPOUCXOAUT MIpeoOpa3oBaHUE PaCTPOBBIX
n300paxeHuil B BeKTOpHbIN dopmat. [lonb30BaTenu Tak:ke MOTYT JieJIaTh CKPUHIIIOT
C DKpaHa WIH OTAEIbHOUN ero yactu. B gomonHeHue Kk 3TOMy O4Y€Hb MPOCTO BBIMOJI-
HUTHb 00pabOTKy H300pakeHUH, peTyiib ¢oTorpaduii. Takke uMeeTcss OTACIbHBIM
MOJTyJIb JUIs pa3paboTKu HHTEep(EiicoB BeO-caiiToB [24].

Taxxe BHUMaHUE CIEAYeT YJIEIUTh TAKOMY COBPEMEHHOMY MPUIIOKEHUIO ISt
wutoctparopos, kak Adobe Illustrator, kotopoe opueHTHpOBaHO Ha PabOTY C BEK-
TOpHOM rpaduKoil W MO3BOJISIET CO37aBaTh JOTOTHUIIBI, 3HAYKH, PUCYHKH, WILIIOCTpa-
MU 1JI IeYaTHBIX U3JaHuM, BeO-MyOIuKaui, BUACO U MOOUIBHBIX YCTPOMCTB. Ju-
3aiiHepsl uenosib3yroT Adobe Illustrator B pa3HeIx mensx: B pekiame, M03ApaBUTEIIb-
HBIX OTKpBITKAaX, IIaKaTaX, KHUTaX, rpaduueckux pomaHax, >KypHajax U raserax.
[Iporpamma 061afaeT MIMPOKUM HAOOPOM MHCTPYMEHTOB JUIsl PUCOBAHUSI U BO3MOX-
HOCTSIMHU YINPaBJICHHS [IBETOM H TeKCTOM [23].

JIJtst pekIaMHBIX COOOIIEHUI Ype3BbIYailHO Ba)KHO CO3/1aBaTh CHJILHOE MEPBO-
HayaJdbHOE BIIEUYATJIEHUE, YTO JOCTUraeTCsl CPEeACTBAMU KOMIIO3UIIUU, OPUTHHAIIb-
HBIM IIBETOBBIM pEIICHUEM, KauecTBOM KOHTeHTa. CHEKTp peKIaMHON MNpOAYKIUU

AOBOJIbHO IIHPOK — OT BU3UTOK H (prMeHHI)IX 3HAYKOB JO PCKIAMHBIX KAaTaJIOI'OB U
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Opourtop. Yacto asisg CO3MaHUS 3CKU30B PEKIAMHBIX MaTepUalioB HUCIOIb3YIOTCS
HACTOJIbHBIC M3JIaTeNIbCKUEe CHUCTeMBbl. OCOOEHHO 3TO KacaeTcsl cdephl, CBA3aHHOM ¢
OIepaTHBHON (MaJOTHpaXKHOW) monurpadueii, mpu padoTe B KOTOPOW AHM3aiHEpYy
MPUXOJIUTCS pa3pabaThiBaTh MOTHOIICHHBIE MAaKEThl MOJUTrpadUuecKux U3IaHUi 3a
KOPOTKHH IIEPUOJ BPEMEHH.

Tepmun DeskTop Publishing System wim «HacTonmbHas W3naTenbeKas CHUCTe-
Ma» mosiBuicst B 80-x rogax XX Beka. B HacTOsIIMIT MOMEHT HACTOJIBHBIC U3/1aTEIb-
CKHE CHUCTEMBI MO CYTH SIBIISIOTCS MPOrpaMMaMU 3JIEKTPOHHOU BEPCTKH JOKYMEHTOB,
MO3BOJIAIONINE PEAAKTUPOBATH U (POPMATUPOBATH TEKCT, MAKETUPOBATh U BEPCTATh
myOJIMKallUK, UCTIOJIb30BaTh OOJBIIOE KOJIMYECTBO MIPU(PTOB, 00padaThiBaTh rpadu-
YeCKHe M300pakeHusl, UCIO0JIb30BaTh OMOIMOTEKH PUCYHKOB U 11a0JIOHBI odopmiie-
HUS, BBIBOJUTH MYOJMKAlMK MOTUTpadUYEeCcKOro KayecTBa Ha medyarb. B aHHBIMA
MOMEHT IIHPOKO PaCHpPOCTPAHEHHBIMU U3JATEIBCKUMU CHUCTEMaMH SIBIISIOTCS
QuarkXPress, Corel Ventura, Adobe InDesign, Microsoft Publisher, Adobe Page
Maker.

['oBOpst O MPOUCXOKACHUU TEPMUHA KMYJIBTUMEUA», CTOUT OTMETUTb, YTO OH
MPOUCXOJNUT OT JIATUHCKOTO cloBa «multumy», 4to o3Havaet «MHOTrO», B «media» —
cpeacTBa. MynbTUMeNHa PAacCMATPUBAETCA KaK 'OJHOBPEMEHHOE MCIOJIb30BaHUE
pa3nuYHBIX (HOpM TpeacTaBieHuss HHGOpMAIMU U ee 0O0pabOTKH B €IMHOM DJJICK-
TpOHHOM O0OBeKTe-KoHTeHHepe” [19]. [IpuMepoM MyIbTUMEIUHHOTO MPOAYKTa MO-
KET BBICTYINATh AJIECKTPOHHAS MpE3CHTAIUs, COAEprKalllas TEeKCTOBYIO, ayJUalbHYIO,
rpauIecKyro ¥ BUACONH(OPMAITNIO, a TAKXKE FJIEMEHTHI HHTEPAaKTUBHOCTH (B3aMMO-
JCHCTBHS C TIOJB30BATEIICM).

MynsTuMeuiiHbIE TEXHOJIOTHH MOMYyUYUIN IIUPOKOE PACIPOCTPAHEHHUE CPaBHU-
TEIbHO HEAABHO, Onarofaps poCcTy TEXHUYECKHMX BO3MOXKHOCTEW MEPCOHABHBIX KOM-
neloTepoB. Ha ceromHsmHuN JeHb MYJIbTUMEIUIHBIE TEXHOJIIOTMU HCIHOJB3YIOTCS B
MH(GOPMANMOHHOM 00ECTIEYEHUH PA3IMYHBIX cep NesTeNbHOCTH. B yacTHOCTH, € MO-
MOIIbIO MYJIETUMEINA CPEACTB CO3/IAETCSl MIMPOKUN CHEKTP PEKJIAMHON MPOAYKIIUUA —
pa3palaThIBalOTCsl PEKJIAMHbBIE BUACOPOIUKU, OGOPMIISIIOTCS aHUMUPOBAHHBIE JIOTOTH-

bl 1 OaHHEPBI, CO3/IA0TCS MYJIbTUMEIUITHBIC TIPE3CHTALIUN U PEKJIAMHBIEC CAlTHI.
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KoMmbroTepHass aHUManust — 3TO TEXHOJOTHH CO3JaHUs ABMKYIIMXCS M300pa-
KEHUN C WCIOJB30BAHUEM CIICIIHATU3UPOBAHHOTO TPOTPAMMHOIO oOecreueHus,
KOMOWHHPYIOIIAE KOMITBIOTEPHBI PUCYHOK U MOJCIHPOBAHHUE C JBHKCHHEM. Tep-
MUH aHUMAITUS TPOUCXOIUT OT aHTJIMHACKOTO «animate», 4To 03HaYaeT «OXKUBJISITH.
B Hacrosmuii MOMEHT KOMITBIOTEPHAS aHUMAIIHS MCIIOJIB3YETCsl B Pa3TUYHBIX OTpac-
JSX: B TPAAUIIMOHHONW MYJIBTHILIMKAIIUN, KOMIIBIOTEPHBIX UIpax, BUAeopUIbMAX, pe-
KJIAMHBIX POJIUKAX, 3JICKTPOHHBIX Mpe3eHTanusx [13].

KomnbioTepHass aHUManus MOAPa3eiIeTCs Ha JIBYMEPHYIO U TPEXMEPHYIO.
JIBymepHas rpaduka u anumarus (2D) uMeroT Jeno ¢ co3IaHueM HU300paKeHHI Ha
IUTOCKOCTH, Toraa kak tpexmepHas (3D) rpaduka paspabateiBacT 00beMHBIC (Tpex-
MepHBIe) 00pa3bl 00beKTOB. CrieKTp MPOQeCCHOHATBHBIX MPOTPAMMHBIX CPEICTB IS
CO3/IaHUSI aHUMAIIMOHHBIX 3P(HEKTOB pacuIupseTCS.

K naubonee BocTpeOOBaHHBIM MpOrpamMMam, IMO3BOJISIONIMM CO3/1aBaTh JIBY-
MepHyI0 aHuMmaruio, otHocstcs Adobe ‘Flash, Adobe Image Ready, Corel Real
Animated Vector Effects, Ulead GIF- Animator u mpouee. [[iisi MoaeIupoBaHus U
aHUMAIIMHA TPEXMEPHBIX 00BEKTOB M CPEJI HCIOJIb3YIOTCS TaKKe MporpaMmel, kak 3D
Studio Max, Maya, Adobe After Effects, Lightwave 3D, Blender, Bryce, Realsoft
3D. IIporpamma Adobe Flash sBisieTcs momynspHoi My TbTUMETHIHON T1ATHOPMOIA,
pa3pabateiBaeMoii kommnanueir Adobe Systems aiis co3naHusi MyJIbTHMEIUHHBIX TIpe-
3CHTAIlMi W BEO-TIPUIIOKCHHUM, a TakKe JJIS CO3JIaHUs PEKJIIAMHBIX OaHHEPOB, TP,
anumaruu. Adobe Flash pa®oTaeT ¢ pa3HbIMH TUIIAaMU rpaUKH; BEKTOPHOM, pacTpo-
BOI 1 TpéxmepHOH [23].

Autodesk 3ds Max (panee 3D Studio MAX) — 310 mporpaMMHOe o0ecrieueHne
it 3D-MoAeMMpOBaHUs U BU3YaIHM3allMK IMO3BOJISCT CO3/aBaTh MacIITaOHBIE MUPBI
KOMITBIOTEPHBIX UTP, BICUATIISAIONINE CIICHBI JUIS BU3YaJIM3allUH POSKTOB U YBJICKa-
TENBHYIO BHPTYaJbHYI0 pealbHOCTh. 3dS MaX sBisercs mpodhecCHOHATBHBIM IPO-
IrpaMMHBIM 00SCIICUCHUEM TS CO3JIaHUS U PEIAKTUPOBAHUS TPEXMEPHOU rpaduku u
aHUMAITUH, COJIePKAIINA TPOABUHYTHIE CPEACTBA IS TU3AMHEPOB U CIICIIUATUCTOB B
obmactn MynpTUMenna. 3ds Max oOiamaer pa3HOOOpPa3HBIMU CPEICTBAMH JIJIS CO-

3MaHUS Pa3HOOOPA3HBIX TPEXMEPHBIX KOMITBIOTEPHBIX MOJENIEH ¢ HCMHOJIb30BaHHUEM
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TaKUX TEXHUK U MEXAaHU3MOB, KaK MOJUTOHAJILHOE MOJICIUPOBAHKE, MOJICIUPOBAHNE
C MOMOIIIBIO MOBEepXHOCTEN be3be, MoAenpoBaHue ¢ UCIOIL30BAaHUEM BCTPOCHHBIX
OMOJIMOTEK CTAaHIAPTHBIX 00BEKTOB (MPUMHUTHBOB) U MOIU(DUKATOPOB [25].

KoHKypeHTOCTIOCOOHOCTh COBPEMEHHOTO BBIMMYCKHUKA, CIEIHAIM3UPYIOIIEro-
Csl B U3ailHe, HAMPSIMYIO 3aBUCHUT OT TOTO CIIEKTpa MHGOPMAIMOHHBIX TEXHOJIOTHUH,
KOTOPBIMH OH CyMeEJI OBJIaJIETh B IMpoiiecce OOy4YeHHs B BY3€, MOCKOJIbKY JU3ailH Kak
npodeccuoHanbHasl IeATeIbHOCTD MO OOJbIlIeH YacTu nepenies B U POBYIO pealb-
HOCTbh. [Ipodeccuonanbnomy nu3aiiHepy B CBOEH MOBCEIHEBHOM JIESITEIILHOCTH MPU-
XOJIUTCSI UMETh JIeJI0 C OOJIBIINM KOJUYECTBOM MH(POPMAIMOHHBIX TEXHOJOTHM, 3a-
TParuBaloONMX KOMIBIOTECPHYIO IpaduKy, MyJIbTUMEIANHbBIC TEXHOJOTHU (TEXHOJIO-
rui 00pabOTKU BUACO- M ayJAHOUH(POPMAIIUU, KOMITBIOTEpHAs aHUMAIIHs), TPEeXMep-
HOE MOJICTUPOBAHUE, KOTOpPbIE HCIOJIB3YIOTCS MPU CO3JaHUU TEYaTHOM pEeKIIaMbl,
peKJIaMbl Ha paJIno, TEJIEBUACHUH, PeKiIaMbl B ceTh MIHTEpHET, Tpu pa3paboTKe dJeK-
TPOHHBIX MYJIbTUMEIUINHBIX MTPE3CHTAIIUN.

Heo6xoquMo oTmeTuTth, uTO cdepa UHOOPMALMOHHBIX TEXHOJOTHM KpaiHe
JUHAMHUYHA U OTIMYAETCS MpoliecCaMi MOCTOSHHBIX U3MEHEHUN U OTMUPAHUs HEKO-

TOPBIX TEXHOJIOTHUH.

Tema 2. IlonsiTHe BUPTYaJIbHOM peajbHOCTH

Jlo mosiBNIeHUs KOMIBIOTEPHBIX TEXHOJIOTUH BUPTYATHHOCTh Ompenessiia 00b-
€KT, KOTOPBIA peabHO HE CYIIECTBYET, HO MOXET OBITh CO3/IaH MPHU TOSIBICHUH HE-
00XOIMMBIX TEXHOJIOTHIA.

[TonsiTHe uckycemeennoil pearvHocmu ObUIO BBeeHO Maiiporom Kprorepowm B
koHre 1960-x. B 1964 roxy C. Jlem B kuure «Cymma TexHOIOTMU» TEPMHHOM
«hammomonoeus» wsnaraer cytb oTBeTa Ha Bompoc «Kak co3marh JMeHCTBHUTENb-
HOCTbh, KOTOpasi AJI pa3yMHBIX CYIIIECTB, KUBYIIUX B HEH, HUUYEM HE OTJIMYANACh OB
OT HOPMAJILHOH JICHCTBUTEIBHOCTH, HO MO TYNHSITACH ObI IPYTUM 3aKOHAM ?7».

[lepBast cuctema BHPTYyaJIbHOU pealbHOCTH MosBIiIach B 1962 roay, xorma M.
XeWUnur mpeacTaBiI MyJbTUCEHCOPHBIA CHMYJIATOP, KOTOPBIN MOTpYyKajia 3pUTeIIs B
BUPTYAILHYIO PEaTbHOCTH, UCIIOJIB3YS CIIEHBI (DMIEMOB, B KOTOPBIX IPUCYTCTBOBAIN

PCaJIbHLIC ABJICHHA JKU3HCHHBIX CI/ITyaHI/II\/,I.
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B 1967 rony A. CasepneH CKOHCTPYHPOBAN IUIEM, HAa KOTOPBI TeHEepUpOBa-
J0Ch U300paXeHHE C MOMOIIBI0 KOMIBIOTEPA, YTO MO3BOJISUIO MEHATh U300paKeHUs
B COOTBETCTBHHU C JIBUIKEHUEM T'OJIOBBI.

B 1970-x rogax kKoMIbrOTepHas Tpaduka MOJTHOCTHIO 3aMEHIIIA BUICOCHEMKY,
KOTOpas MCHOJb30Bajach B CUMYJIATOpax. I'paduka Obuia KpaliHe MPUMUTUBHOM, 0/1-
HAKO BaXHBbIM OBLIO TO, YTO pabOTaIM B PEKUME PEATBHOIO BPEMEHHU.

B cepenune 1980-x mosiBUINCH CHCTEMBI, B KOTOPBIX MOJB30BATEIb MAHUITY-
JUPOBAJI C TPEXMEPHBIMU OOBEKTAMU.

B 1989 rony /I. Jlanbep BBEN Oosiee MOMyIApHBIN HBIHE TEPMUH «BUPTYyaJIbHAS
peanbHOCTH». B HacTosdIee BpeMsi TEXHOJOIMU BUPTYAIbHOW pEaIbHOCTH HIMPOKO
NPUMEHSIOTCA B PA3JIMYHBIX O0JIACTAX YEJIOBEUECKOW JEATENBHOCTU: MPOEKTHPOBa-
HUU U JU3aiiHe, T00bIYe MOJIE3HBIX HCKONAEMbIX, BOCHHBIX TEXHOJIOTHUSIX, CTPOUTEIb-
CTBE, TpPEHAXEPAX U CUMYJISITOPAX, MApKETUHIE U PEKJaMe, UHIyCTPUHU pa3BIICUYEHUIN
UT. 1.

Ompasicenue 6 uckyccmee

Pa3paboTku B 00JaCTH BUPTYaIBHOW PEATTbHOCTH HAYaIMCh CPABHUTEIIHHO He-
JaBHO M KOJUYECTBO MPOU3BEACHUHN ObLJIO HEBEIUKO. TeMy BUPTyaJbHOW peanbHO-
ctu onuchiBaeT Y. ['mubcon B dantactuueckoit tpunornn «KubdepnpocrpancTBo», a
TaKke nMeercss KynbToBbIM pomMaH H. CruBencona «J/laBuHa». Kuura onmcsiBaet
Hefan€koe, MpadyHoe Oyayuiee, /i€ CTpaHbl YIPABISIIOTCA KOpropanusMu, madus
KOHTPOJIUPYET JOCTABKY MHUIIBI, U BECb MUP 00bEAUHSET TPEXMEPHAsT BUPTyalbHas
peanbHOCTh — MeTaBcEeIeHHAS.

[IpuMeHeHue BUPTYaJbHOM PEaJTbHOCTH B KHHO LIMPOKO MPEACTABIECHO B
Hay4yHO-(paHTacTHueckoM OoeBuke «Matpuua». ®OuiabM nzoOpaxkaer Oyayiiee, B
KOTOPOM PEaJIbHOCTh, CYIECTBYIOIIAasi NIl OOJIBIIMHCTBA JIIOJIEH, €CTh B JICHCTBU-
TEIBbHOCTH CHUMYJISILMS THIA «MO3T B KOJIOE», CO3JaHHas pa3yMHbIMH MalllMHAMH,
YTOOBI TOAYMHUTH U YCMUPUTH YEJIOBEUECKOE HACEJICHHE, B TO BpeMs Kak TEIUIO U
AJIEKTpUYECKasi aKTUBHOCTD UX TEJI HUCIOIb3YIOTCA MAllUHAMH B Ka4€CTBE HCTOYHHKA

SHEPTUU
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Ponv uzpoeoit undycmpuu ¢ pazeumuu \'R-mexnonozuii

Ho BepHemcst B peaibHbIN MUp, B KOTOPOM UTPOBas UHAYCTPHUs, OKATYH, TO-
JOXKWJIA HAYallo dp€ BUPTYaJIbHOM pEaJbHOCTU. OITO CIYYWUJIOCh Ha BBICTaBKE
Electronic Entertainment Expo 2012 kommnanus id Software anoHcupoBana paspa-
0otky Bepcuu urpet Doom 3, BFG Edition, coBMecTumoii co nuieMaMu BUPTYaJIbHOM
peanbHocth. Jxon Kapmak mpencraBun pannuii nporotun Oculus Rift mva 6ase
LCD nucrmnest ¢ amaroHanpio 5,6 mroiiMa, COBMEIMIEHHOTO C TapoW JIMH3, KOTOPHIC
MO3BOJISUTH TIOJTYYUTh CTepeocKkonmnyeckuii d3pdext ¢ mosem 3perus B 90 rpagycoB mo
ropuszoHTa 1 110 rpamycoB mo BepTHKaIM. DTOT JEBAKC CTAT MEPBBIM IIaroM K
MOJIHOMY MOTPYKEHUIO B BUPTYaIbHYIO PEaIbHOCTh U O3HAMEHOBAJ Ha4aJlo CBOEOO-
pa3HoOi «TOHKH BoopykeHui». Jlemo B ToM, uro Oculus Rift, Tax Ha3pIBarOTCS OYKH
(wmu 1IeM, TYT KOMY Kak ynoOHee) BHPTYalbHOW pPEalbHOCTH, CTal IEPBHIM
YCTPOMCTBOM C MOJAOOHBIM (PYHKIIMOHATIOM. OOIIECTBEHHOCTh BHUMATEIBHO CIEeINIIA
3a pa3paboTkoit, u korna B uroHe 2013 roma Ha EEE 2013 6p11 ipoieMOHCTpHPOBaH
yIYYIICHHBIA TPOTOTHIT yCTpoiicTBa ¢ paspernrenneM Full HD, kpymHble urpopbie
KOpIOpaIuy NPUCTyNuiIn K pabore. Tak Ha pbIHKE YCTPONCTB BUPTYaJIbHOU pealib-
nocte mnosBuiauck HTC  Vive, Samsung Gear VR, Google Cardboard wu
PlayStation VR.

[TosiBnEeHHE MIIEMOB BUPTYAIBHOW PEATBHOCTH CTAIO «IIEPBOU JTACTOUYKOW.
Bckope Ha pblHKE MOSBWIMCH CHCTEMBI OTCIICKHMBAHUS JBUKEHHUM TOJIOBBI, IJja3
(Aiitpexunr) u Bcero tea (Motion camture / motion tracking), mepuaTku BUpTYyaiib-
Hoii peanpHocTH (Wired Gloves), 3D koutposutepsl / 3D MblmiH, yCcTpoicTBa ¢ 00-
pPaTHOM CBSI3bI0 U CTEPEOCKOMUYECKUE IKPAHBI.

Yempoiicmea ona nozpyscenus 6 eupmyanvuyo peaibnocmao

OuKu BUPTYanbHOM PeabHOCTU MOMOTAIOT OKYHYTHCSI U CTaTh HaOMIOIaTeNeM B
BUPTYAJIbHOM MUPE, HO JUISl B3aUMOJICMCTBUS C HUM MTOHAI00ATCS APYTrHUe yCTPOUCTBA.

Tpekunzoevie cucmemul

JUI IOJTHOrO MOTPYKEHUSI B BUPTYyAIbHYIO pealibHOCTh, VR 1muemsl cHaOxka-
IOTCS CTICIMALHBIMU JaTYUKaMU JJI OTCJIC)KUBAHMS JBWKCHUIN TOJOBBI U Tela B

IMIPOCTPaHCTBC. AXTHUBHO Pa3BUBACTCA TCXHOJIOT'UA ((aﬁTpeKHHFa)>, KOTOpas CUUThLIBA-
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€T JBMKECHUS TJIa3 U MPeoOpa3yloT uX B CUTHAJ, MIOHATHBIN KOMITBIOTEPY. YKa3aHHas
TEXHOJIOTHS HE TPE/ICTaBlIieHa Ha MOTPEOUTETHCKOM PHIHKE, OJHAKO JABHO HCITOJIb-
3YeTCS JUIS HAYYHBIX ¥ MEIUIIMHCKUX HCCIICIOBAHUH.

EcTh Bce ocHOBaHMS MMOIaraTh, 4TO C Pa3BUTHEM HEOOXOIMMBIX TEXHOJIOTHHA B
00JlacTh BUPTYaJIbHON pEaIbHOCTH, aUTPEKUHT OyJEeT UCMHoJb30BaH U B VR muiemax
HOBOTO TTOKOJICHUSI.

[TomynsipHBIC BHIBI TPEKUHTOBBIX CHCTEM:

— AUTPEKUHI — OTCJIC)KUBAHUE JBUKCHUH IJ1a3;

— MOYIITH TPEKHUHT — OTCJIC)KUBAHUE BIKCHHUM TeJia, TIOJOKEHUS B MPOCTPaH-
CTBE, TyOJMpOBaHUE ACHCTBUI YeIOBEKAa B BUPTYaJIbHOM IIPOCTPAHCTBE;

— wired gloves — oTcnexxuBaHue IBUKEHUH PYK;

— 3D KOHTpOJIEpHI.

Aumpekune

B cBs13u ¢ TpeboBaHUSAMYU PHIHKA HA9AJIOCh AKTUBHOE MTPOU3BOJICTBO YCTPOUCTB
BUPTyaJlbHOH peanmbHOCTH. Takme mpousBomautenu, kak Oculus, Sony, Silico
MicroDisplay, Samsung, yBeln4mim YCHIIHS IO COBEPIICHCTBOBAHUIO Pa3peUICHUS
JUCIUIEEB TAKUX CHUCTEM, HO, TEM HE MEHee, IOHAI00UTCs elE He MEHee S JIET, 4To-
OBl HAYYUTHCS TOJIHOCTBHIO TOTPYKATh YEJIOBEKAa B BUPTYAIbHYIO Cpefy, T/Ie Kade-
CTBO M300paxenus Oynet He Menblie 2K.

Moywn mpexune

N3HadanbHO MOYIITH-TEXHOJOTUH BUPTYATbHON peaTbHOCTH HAIUTH CBOE TIPH-
MEHEHHE B CO3/JIaHWH aHUMAIIMOHHBIX BHICOPOJIMKOB, MPOPAOOTKHA IBMKEHUU TIep-
COHaXXEH B KMHO W WTPOBOU WHAYCTpuU. OCHOBHBIC MUHYCBHI TaKOW TEXHOJOTHH B
JIOPOTOBU3HE U HEBO3MOKHOCTHU HCIIOJIb30BAHUS B PEKUME «3JECh U ceilyac», 4yTo
MOATOJKHYJIO M300peTeHue Oojiee JerieBas TEXHOJIOTHUS-aHAJIOr MOYIIH TPEKHUHTa
JUTS IIJIEMOB BUPTYaJIBHON peanbHOCTH. [[J1st 3TOTO Ha Tenmo 4enoBeKa He HYXKHO TI0-
MeIIaTh CHCIUATbHBIC TATYUKHU JIJIST OTCIC)KUBAHUS JBIKCHUMN, a UCIIOIB3YETCs CIie-
IuagbHasl KaMepa ¢ MpeyCTaHOBICHHBIM Ha Hee MPorpaMMHBIM obecriedeHueM. OHa
CHUMAET YeJIOBEKa B PEXKHME PEaTbHOTO BPEMEHH, PACIIO3HACT JIBIKEHUS YEIIOBEKa

H IIOChLIIACT COOTBCTCTBYIOI]_II/Iﬁ CUTHaJl Ha IPUCMHHUK-KOMIIBIOTCP.
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Wired Gloves

['maBHOE cpencTBO AJig B3aUMOJICUCTBUS YEJIOBEKA C OKPYXKAIOIIUM BUPTYallb-
HBIM WJIU pealbHBIM MUPOM — €r0 PYyKH, KOTOPbIE MO3BOJISIIOT BBIMOJIHSATH MPOCTEH-
II1e IBUKCHUH.

Tak nosiBriiack HoBasi TexHosorus Wired gloves (nmepyaTku BUPTyabHOU pe-
aIbHOCTH). JIJIsT 3TOro OBLIO PEHICHO HCIOJIb30BaTh CIICIUATbHBIC MMePUYaTKH, KOTO-
pbl€ TIPU MOMOIIM YCTAHOBJIEHHBIX HA HUX JIATYUKOB OTCIICKHUBAIOT JIOOBIE JIBHKE-
HUS KUCTU PYKHU U MaJbIEB, a 3aT€M MepeaaroT MOJIyYEHHbIN CUTHAT MPUHUMALOIIIE-
My YCTPOMCTBY.

3D konmponepoi

Jlnist Toro, 4ToOBl OKYHYTHCS B MHUP BHUPTYaIbHOW pealbHOCTH OObIYHBIX 2D
KOHTPOJICPOB (reiMITaIoB, HKOHCTHKOB | T.JI.) HEAOCTATOYHO. X MOXHO HCIOJIB30-
BaTh, HO IS TOCTYDKEHHsI 00JbIIer0 ¢ dekTa uayT pazpadotku 3D MaHHITYISITOPOB,
KOTOpbIE COBMENIAIOT B ce0e (PYHKIMU KOMIBIOTEPHON MBIIIU U KJIaBUATyphl, CHAO-
KEHBI JaTYMKOM OTCICKUBAHUS JBUKEHUN U MOTYT OBITh UCIIOJIb30BAHBI JIJIs1 YIIPaB-
nenus B pexxume VR.

Cdhepvr npumenenua eupmyanvHoii peanvHocmu

B Henanexom Oyayuiem yCTpoilcTBa BUPTYaJbHOM pealbHOCTH CTAHYT TaK K€
MONYJISIPHBI U (YHKIIMOHAJIbHBI, KaK MOOUIbHBIE TeleoHbl. C MOMONIBIO TAKUX Jie-
BalCOB MOJIb30BATEIN CMOTYT CMOTPETh KMHO U Cepualbl, IPUCYTCTBOBATh Ha Mac-
COBBIX MEPOIPHUSITUSIX U COBEPIIATH MOKYNKU. A 3TO 3HAYUT, YTO BUPTyasbHas pe-
IBHOCTh 3AMETHO PACIIUPUT BO3MOKHOCTH MAJIOTO M KPYITHOTO OU3HEca.

Komnvromepnuie uzpoi

BuptyanbHasi peaqbHOCTb MOJHOCTBIO MOTPY’KAET IMOJIb30BATENsl B UTPOBOMU
MHUp, B OTJIMYKE OT JOMOJTHEHHOM, KOTOpas JUIIbL BHOCUT HEKOTOPhIE U3MEHEHUS B
Hactosiuid mup. Cdhepa Bumgeourp s TEXHOJOTHN BUPTYyalbHOM pPEAJbHOCTH B
MPUOPUTETE, ITOMY CHOCOOCTBYET NOCTOSHHOE TEXHUYECKOE U IPOrPAMMHOE Pa3BU-
THE pa3padOTKH UTPOBBIX MPOEKTOB. COOOIIECTBO UTPOKOB C HETEPIIEHUEM KIET IO-

sBiaeHus] VR-TeXHOIOruii Ha MacCOBOM PHIHKE.
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CornacHo manuaeiM Goldman Sachs, B mupe npumeprno 230 MJIH KOHCOJCH U
150 vt urpokoB Ha [1IK. B cimcok yureHHBIX KOHCOIEH Bxoaat Xbox, PlayStation u
Nintendo Wii. CnenuanucTsl yBepeHbI, YTO BUPTYaAJIbHYIO PEAIbHOCTh OYIYT HC-
MOJIb30BaTh B OCHOBHOM T'€Mephl, KOTOpPBIE MPOBOMAAT 3a Urpamu Oonee 15 gacoB B
Heaemo, — 310 30% BiazenbieB UTpoBbIX HpucTaBok. [Tpogaxu Oculus 6ynyr Hare-
JICHBI Ha PBIHOK Pa3BHUTHIX cTpaH (150 MiIH mosib30BaTeNeil), MOCKOIBKY UCIOIh30Ba-
HUE 3TOTO JIeBaiica Mopa3yMeBaeT HAIMYNE MOIITHOTO UTPOBOTO KOMIBIOTEPA.

[To moacueram Goldman Sachs, perHOK Buaeourp mist mpoektoB VR m AR
npuHeceT mpuobLTs B pazmepe $6,9 mupa B 2020 roxy u $11,6 mipa — 8 2025 roxy.
Jlist mojcyeTa BO3MOXKHBIX JJOXOJOB OHU YUWTBHIBATH KOJIWYECTBO WUTPOKOB, YHCIIO
UTP, KYIJICHHBIX Ka)KIbIM MTOJIb30BATEIIEM 3a TO/I, U CTOUMOCTD KaXKIOW UTPHI:

K 2020 rony B mupe nosiButcst 70 MIH reiMepOB, UCIIOIB3YIOIUX TEXHOJIOTHI
BUpTyanbHOH peanbHOcTH. K 2025 roxy mx umeno BeipacTeT A0 216 MiH.

CornacHo mojacueTaMm, MOJB30BaTENM OyayT MOKYNaTh B CpeaHeM 2,5 HUTrpbl
(TTocTe e 3TO YUCIO CHU3UTCS J0 OJTHOM).

Llena urpsl Ans BUPTYadbHOM PEATbHOCTH HE JOJDKHA MPEBBIIATH CPEIHIONO
croumocth — $60.

Meponpuamusn ¢ npamom 3¢pupe

Eme onna kmoueBas cdepa pa3BUTHS TEXHOJIIOTUN BUPTYaIbHON PEaTbHOCTH.
C ee mOMOIIBIO MOJIB30BATENN CMOTYT OIIYTUTh 3(PPEKT JUYHOTO MNPUCYTCTBUS Ha
MacCCOBBIX MEPOTPHUATHIX — TaK MOXXHO OyJeT pemuTh IpodieMy MOKYIKHA T0pOTo-
cTosAmmMX OmneroB. B mpomuiom momoOHbIE HEAOCTATKU MBITATHCHh HCIPABUTH C TIO-
MOIIBIO PAJAHNO WM TENEeBUICHUS, HO TEXHOJIOTUU BUPTYAIbHOU PEAIbHOCTH Tpeia-
raroT KaueCTBEHHO HOBBIE METO/IHI.

CaMbie MHTEpECHbIE MaTYM W KOHIIEPTHI MOXHO OyAeT mocemarh W3 J000i
YacTW TJIAHETHI, CUAS B YIOOHOM Kpecie B TOCTHHOW. YTIOp JenaeTcss Ha TPaHCIs-
IIUI0 CIOPTUBHBIX COPEBHOBAHMM, HO Pa3BUTHE TEXHOJIOTUN MO3BOJIMT BECTH MEpeia-
9y caMbIX pasHooOpaszHbix coobiThil. Kommanus CNN, Hampumep, yke mpoBoawia B
dbopmaTe BHUPTyadbHOW PEATHHOCTH MPAMYIO TPAHCISIIHIO MPE3UACHTCKUX Je0aToB

neMokpatuueckon maptuu CIHIA.
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[IpencraButenu teiaekanaaoB HBO u Showtime 3asBuiau, uro 4,4 MIH 3puTe-
neii 3ammatiim mo $100 3a 3KCKITFO3UBHBIN TPOCMOTP OOKCEPCKOTO MOSAMHKA MEXKITY
dnotinom MoiiBezepom u Maunu [lakeso. bonee 750 MH Tene3putenelr HaOIIOAT0
3a 1epeMoHuel OpakocodeTanus NpuHIa Yapnab3a u mpuHiecchl Jluanpl. IT0 g0Ka-
3pIBACT, YTO B BHUPTYAIBHOM TPOCTPAHCTBE MOXKHO YCIIEITHO TPAaHCIUPOBATH HE
TOJIBKO CIIOPTHBHBIC COCTSI3aHMS.

Kumno u cepuanwn

Hcnonp30oBaHNE TEXHOJOTHI BUPTYaTbHON PEATbHOCTH TMOTHOCTHIO M3MCHHUT
YK€ TPUBBIUYHYIO JUIT HAC KMHOWHIYCTPHIO: TIOJIB30BATEI CMOTYT MOJHOCTBIO TIO-
rpyXatbcsi B GUIBM, BMECTO TOTO YTOOBI CMOTPETh €ro CO CTOpPOHBI. [lo maHHBIM
anamutukoB U3 Goldman Sachs Internet Team, y Temekanana Netflix ceiiuac 462 min
MOAMUCYNKOB. [I[pMEeHEHHE TEXHOIOTHH BHPTYAIbHONW PEaThbHOCTH HENIb3sl Ha3BaTh
MacCOBBIM, HO CO BPEMEHEM CHUTYyallusl KapAWHANBHO M3MEHHUTCS. B monrocpodnoi
MEPCTICKTUBE BUPTyaTIbHAS PEATLHOCTh CTOCOOHA 3aHATHh 3HAYMTEIHHYIO HUIIY B
chepe pa3BieKaTeILHOTO BUIEO.

Kak u B ciyyae ¢ Bujeourpami, 3/1€Ch CI0KHEE BCETO CaM MPOIECC CO3aHUS
KoHTeHTa. /[ cheMKu (PUIBEMOB TIO TEXHOJIOTHH BUPTYATBHOW PEaTbBHOCTH HEOOXO-
MO MCTIOJIb30BAHKE CIIEITUATBHBIX KaMep, KOTOPhIe CHUMAIOT KPYTOBBIC TTAHOPAMBI
Ha 360 rpamycoB. BupTyanpHOE MPUCYTCTBHUE 3PUTENS MOJHOCTHIO TTOMEHSIET MPH-
BBIYHBIN MTOAXO K HAITMCAHUIO CIICHAPHUS U CAaMOMY TIPOIIECCY CheMKH (hriibMa: u3-3a
ATOTO OYJET CJIOKHO CIPOTHO3UPOBATH KOJIMUYECTBO CPEJCTB, KOTOPBIE MOHAT00SITCS
CheMOYHOU KOoMaH1e. OJTHOBPEMEHHO C 3TUM YIIPOCTUTCA Mpoliecc 00pabOTKU MaTe-
puana, Onarojgapsi MaHOPAMHOW ChEMKE OmeparopaM HE HYXKHO OylerT padoTaTh ¢
MHOKEeCTBOM Kamep. Ho /s Hadana mpoayKTUBHOM pabOThl KHHOKOMITAHUH JTOJKHBI
BBIICIUTH HEOOXOUMBIE CPEJICTBA ISl PA3BUTHS WHIYCTPUHA B BUPTYATBHON peasb-
HOCTH.

Ilpooasrca neosusxxcumocmu

TexHOMOTHN BUPTYyaIbHON PEaThbHOCTH MPUBIICKYT MOKYIAaTeIe B cepy mpo-

naxu HeaBwkuMocTH. Kommanus Sotheby's mpoBoauT TecToBbIN 3amyck (GyHKIIUU
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MIPOCMOTpA KWIbsl B BUPTYaJIbHOM IpocTpaHcTBe. HOBOBBeIEHHE CEPhE3HO U3MEHUT
ATOT MacCIITaOHBIM PHIHOK.

B Mupe okomno 1,4 MIIH CrieNUaNMCTOB MO MpoJaxe HeABWKUMOCTH. DyHKIus
BUPTYaJIbHOTO IPOCMOTPA OMENIEHUN COBMEIIAET B ceOe JIeIOBOM U pa3BieKaTelNb-
HbIN ACIIEKTHI:

— puenTopsl OyayT MPUBJIEKATh MOTEHIUAIBHBIX KIMEHTOB HOBBIMU TEXHOJO-
TUSIMH.

— MOKYIATEIU CMOTYT CAMOCTOATENILHO N3y4aTh PhIHOK HEIBUKUMOCTH.

brina coOpaHa cTaTUCTHKA ¢ pbhIHKA OHJAWH-TpoJax HeaBmKumocTu B CIIIA,
Anonun, 'epmanun u BennkoOputanuu. CorinacHO OQUIMAIBHBIM JTaHHBIM U3 MY-
HUIHAMAIBHBIX BeaoMcTB, B CIIA odunmanpHo padoraroT 1,2 MIH pHEITOPOB, B
SAnonnn — 123 teicsun, B 'epmanuu — 32 TeicsuH, B BennkoOputanuu — 22 TICSYH.

KpoMme TOro, Ha phIiHKE MOSIBISIOTCS CHEIMANbHBIE Ta/KEThI, CIIOCOOHBIE 3a
Mapy 4acoB C MOMOIIbIO Ja3€pPHOI0 U3MEPEHUS CO3/1aTh TPEXMEPHYIO KOMUIO IOMe-
HICHUS.

Ilpooasricu

Oxunaercsa Oojiee MHTYUTHUBHBIA M YNPOILICHHBIA YPOBEHb B3aWMOJCHCTBUS
nojb3oBarens ¢ Texuoaorusmu. Chepa nmpogax B untepHere ($1,5 tpnu B rox) co-
cTaBisieT 6% OT Bcero MEPOBOTO TOBapo0oOOpoTa. MHOTHE SKCKITIO3UBHEIC HHTCPHET-
MarasuHbl yXe ceiluac rOTOBSTCS K Hadally IMPOJIaX B BUPTYaJbHOW WIIU JOTOJHEH-
HoW peanbHOCTH. bosiee 70% xommanuii u3 crimcka Fortunel00 u Interbrand100 yxke
MCIIOIb30BAIM MAPKETHUHTOBBIE PEIICHUS C JIOMOJHEHHOW W BUPTYallbHOW pealibHO-
CTBIO, HO MTOKA PaHO TOBOPUTH O MOJHOLIEHHOM UHCTPYMEHTE MPOJIAKH.

KpyrmHasi ceTh MarasuHoB TOBapoB JiIs joMa Lowe 3amyctmna npoekt Holoroom B
IecTy cBOoMX Mara3uaax. C OMOIIBIO TEXHOJOTHI BUPTYalbHOM peasibHOCTH Oculus
MOKyHaTeJIu CMOTYT OLIEHUTh OYIyIIUN AU3aiiH KyXHHU WM BaHHOW KOMHATHI.

Kommanust Microsoft nauwama corpymHudecTBo ¢ aBTompousBomutenemM VoIvo:
texHonorus HoloLens momoraer kiveHTaM BBIOUPATH MOAXOASIIYIO KOH(UTYpAIHIO

aBTOMOOWMIIS.
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Mara3zuHbl o1€K bl OyyT UCIOIB30BATh TPUMEPOUYHbIE, 000OPYIOBaHHbIE TEX-
HOJIOTUSIMA BUPTYaJbHOW WM JOMOJHEHHOW pealbHOCTH, UYTOOBI KIIMEHTHI MOTJIU
MPUMEPSTH BEIIU, HE JOTPArUBasICh 10 HUX.

Oopa3zosanue

C nprMeHEeHueM TEXHOJIOTUH BUPTYAJIBHOW M TONOJIHEHHOM PEAIBHOCTH y4e-
HUKH CPEJHUX M BBICIIMX YYEOHBIX 3aBEICHHI CMOTYT B3aUMOJAEHCTBOBAThH C IpeJ-
METaMH B BUPTYaJIbHOM MPOCTPAHCTBE WJIM YYaCTBOBATh B BAXKHBIX MCTOPUUYECKUX
coobiTisix. Kommanust Google OecriatHO mponaBuraeT B IIKOJAX CBOH IPOEKT
Cardboard, k magamy 2016 roma roroBo Oosee 100 yueOHBIX mporpamm. [Tomumo
IIKOJI, MPOEKTaMU BUPTYAJIbHON U JTOMOJHEHHON PEalIbHOCTH MHTEPECYIOTCS MHOTHE
MEJIUIUHCKHE 00pa30BaTENIbHbIE YUPEXKICHHUS.

EcTh ceppe3Hasi mpuuMHA TOTO, YTO OOYyUYEHHE BCE €Ie MPOUCXOIUT B ayJUTO-
pUsiX, a HE Ha dKpaHax MOHUTOPOB. [IpenoaBarento HEOOX0UMO OOIIEHUE C KUBOU
ayIuTOpUEl U BUAETh OOPATHYIO CBS3b. AyIUTOPHS CTYJIEHTOB U MPENOJaBATENb —
3TO €IUHBIA OPraHU3M.

NMeHHO 3Ta CBS3b U MO3BOJISIET MOJYYHUTh CaMblil CHIIbHBINA 3Q(DHEKT U pe3ylib-
Tat npoiecca ooyuenus. Mcnons3oBanue VR MOXET OTKPBITh HOBBIE MPOIIECCHI 00Y-
yeHus 0e3 MOTepU 3TOM CBSI3U, MOXKET CIIOCOOCTBOBATH MOBBIIICHUIO KauecTBa 00pa-
30BaHMSI U CTENEHb YCBOEHMS Marepuaia Mpu BCE €lle MMEIOIIEHCS BO3MOKXHOCTH
B3aUMOJICHCTBUSA CO CTYJAECHTAMHU.

OpnHako, K1accM4eckoe 00ydeHue B ayJUTOPUU HE BCErja JIOCTYIHO AJIA CTy-
JI€HTOB B MAaTE€pUAJIBHOM IJIaHE, YTO U MOCIYKUJIO POCTY MOMYJSPHOCTH MEHee 3(-
(PEKTHUBHOTO JUCTAaHIUOHHOTO O0yueHus. CTyIEHTBhl CO BCEro MHpPa CMOTYT IOBBI-
aTh CBOM 3HaHUS 0€3 HeOOXOAMMOCTH Mepee3aa B IpYyrol ropoj Wi CTpaHy, YTo-
OBl MOJYYNUTH TOT YPOBEHb 00pa30BaHUs, KOTOPHII UM HEOOXOIUM.

Juctanunonnoe o0yueHue yepe3 VR MOXeT cTaTh 04€Hb BBITOAHBIM U MOJIE3-
HBIM MHCTPYMEHTOM M JUIsl CaMHUX 00pa30BaTeNIbHBIX yupexaeHui. Jlaxxe caMblil Ma-
JIEHBKUW KJIacC TENEPbh CMOXKET BMEIIATh B CE€0sl THICSIYM CTYJEHTOB, a MPUBJICUYECHHE

yepe3 VR mpodeccopoB u uccienoBareneil co BCEro MUpa CMOTYT 3HAUYMUTEIBHO
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YIy4IIATh Kaue€CTBO NMPENOJaBaHUs U B KpaTyaillllie CPOKU OPraHU30BaTh JIEKIUU
MPAKTUYECKU 10 JII000M Teme.

30pasooxpanenue

BapuaHTbl npuMeHeHNsT BUPTYaJIbHOM U JIOMOJIHEHHON peaJbHOCTH B 00J1acTh
3paBOOXPAHCHUS. 00JIeTUeHHE PabOThl MEIHMKOB, JieueHHE (PoOMH M MCHUXUIECKUX
pPaccTpOMCTB, MPOBEIECHUE BUPTYAJIbHBIX IPUEMOB:

['pynna XupyproB HCIOJIb30BaJIa BUPTYaJIbHOE MPOCTPAHCTBO JJSl M3y4YEHUS
pe3yapTaToB KoMIbloTepHOU ToMorpabuu u MPT. Ilpu momoniu HOBEUIIUX TEXHO-
JIOTUH Bpayu CMOIJIM OBICTPO MOJYYUTH OCTYI K JIt0OOM HeoOXxoaumon uHpopma-
MU JaHHBIE O MAI[UEHTE U Pe3yIbTaThl aHAIN30B,

Kpome Toro, noio0HbIe TEXHOIOTUN MPUMEHSIUCH ISl JICYEHHUS HAllUEHTOB C
paccTpoMCTBaMU JINYHOCTH. Bpaun co3naBanu B BUPTYAJIbHOM IPOCTPAHCTBE pas-
JUYHBIE CTPECCOBBIE CUTYallMH, IOMUMO 3TOFO, TEXHOJOTHIO MCIOJIb30BaIu AJid 00-
JeryeHus: peaduInTaluy NaueHTOB.

Meauky npoBOIWIN B BUPTYaJIbHOM MPOCTPAHCTBE KOHCYJbTALMU C MalUEH-
taMu. [Toxoxkast TEXHOJIOTHS YK€ UCHOJIb3YETCS] B COBPEMEHHOW MEULIMHE.

Ilpoexmuposanue

IIppuMeHeHNE TEXHOJIOTHM BUPTYaIbHOM M JONOJHEHHON PEalbHOCTH Hallele-
HO Ha YJIy4lIEHHE YK€ MMEIOIHUXCS KOMIBIOTEPHBIX TEXHOJIOTHI MPOEKTUPOBAHUS
(aBTOMaTH3anUsl MPOM3BOJCTBEHHBIX MPOLECCOB, CHCTEMa ABTOMATU3UPOBAHHOI'O
NPOCKTHPOBaHUs). VHKEHEPhl CMOTYT MPOBOAWTH MPEABAPUTEIHHOE TECTHPOBAHUE
BBIITYCKAaeMOM MPOAYKIMU B BUPTYaJIbHOW PEANbHOCTH, Oylarofaps 4yeMy CHHU3UTCS
KOHeuYHasi crouMocTh getanu. JKypuan Forbes coobmaert, uyro kommanust Ford nauana
BBEJICHUC MTOX0XUX TEXHOJOTHIA B MPou3BocTBO aBToMoOmeit eme B 2000 roxy.

OO6namas naxe HavalbHBIM OIBITOM pa3paboTku B VR apxuTekTop uiu nuzai-
HEp MHTEPHEPOB CMOTYT 0€3 TpyJla KOHBEPTUPOBATh CBOM MPOoekThl B VR mis mpen-
CTaBJICHUSI 3aKa3uMKaM. 3aTe€M KJIMEHTHI, KOJUJIETH WU MapTHEPHl CMOTYT OLICHUTH
MIPOEKT, UCTBITATh KOHCTPYKIUU WM IPOBEPUTH CBOM JIMYHbBIE OIIYIIEHUS 00 00BEK-
T€, a TAKXKe MPUHSITh Y4aCTUE B JallbHEUIlIEM pPa3BUTHH MPOEKTOB WM BBISIBUTH Me-

CTa, T/Ie HEOOXOIUMBI TOPabOTKU. Bech MpoeKkT MOXKeT ObITh MPOPabOTaH C y4ETOM
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BBISIBJICHUS] U YCTPAHEHUS OIIMOOK, y4eTa MOoKeJIaHUu elle J0 TOTo, Kak OyJeT 3a10-
YKEH MEPBbI KAMEHb B €T0 OCHOBAHUE.

MHuorue npodeccur cMOTyT HAaWTH CIIOCOOBI M CMBICIIBI JUIsl BKJIFOUEHUSI BUP-
TyaJIbHOW PEAIbHOCTH B CBOM €XKEIHEBHBIC MPOIECCh. 3D-MOIeTN U MPOTOTHUTIBI JIJIS
JU3aitHEPOB U pa3paOOTYMKOB, CO3/IJaHUE U MPOBEpPKA B pabOTE CIOXHBIX MEXaHU3-
MOB, TECTUPOBAHHUE MPOIIECCOB, TAKMX KaK MCIOJIb30BAHUE TEXHUKH WM 3aME€HA Je-

TaJIck B CTaHKaX U arperatax 1 MHOroc Jpyroc.

Tema 3. O0beKTbI M MACIITAD

1. Obwue nonamus u onpedenenus
3D MopenupoBaHHE — ATO MPOIECC CO3JMAHUS TPEXMEPHOU MOAeINn O0OBEKTa.
3amaua 3D-MomenupoBaHus: pa3paboTaTh BU3yalbHBIN O0OBEMHBINA 00pa3 KeIaeMOTo
oObekTa. [Ipu 3TOM 00pa3 MOXKET Kak KOMUEH roTOBOro. 00bEKTa, Tak U pazpaboTaH-
HBIU C HYJIA.
st coznanust TpéxMepHoOM rpaduKi HEOOXOMMO 3HATh PACIONOXKEHUE 00b-
€KTa, KOTOPOE ONPEAENSIeTCs CUCTEMOM KOOpANHAT. OCHOBHOM SIBIISIETCSA JE€KapTOBas
cucteMa kKoopauHaT. B TpéxmepHoit cucteme koopannat 3D-3-dimensional ocu 060-
3HavaroTcs Kak X, Y, Z, npuuéM Z ock neprneHaukyisipHa miockoct XY. B pa3Hbix
MporpamMMax OpueHTaIus Z OCH MOXKET ObITh Pa3ITUIHOM.
Mectononoxxenre 00bEKTOB, BHIPAXKEHHBIX MO OTHOIICHUIO K CUCTEME KOOp-
nuHat XY Z, Ha3pIBaeTCS MUPOBON CHCTEMOM KOOPAMHAT.
Jliist co3nanust 00 EMHOTO H300paKEHUS CYIIECTBYET HECKOIBKO MOIX0/I0B!
1. OT mIocKoCTH K 00béMy (KOrjma pUCYIOT ITUIOCKHN OOBEKT W JUIS CO-
31aHUs TPEXMEPHOro 00pa3a paccMaTpUBaIOT OOBEKT C PA3IUYHBIX CTOPOH
npUAMEp — YePTEK 00HEKTA).
2. Ot 00béMa K m1ocKkocTH (M3HAYATILHO CO3AAETCS TPEXMEPHBINH 00pa3 u
JUTSL TIOJTYYE€HUSI CEPUM TIOCKUX KapTUHOK JIEJIal0T CHUMKH 3TOT0 TPEXMED-
HOTo 00BEKTa C pa3IMUHbIX PaKypCOB, MOJ0XKeHUM u T. 1. [IpuHuun peanu-

syetcs B 3Ds Max, Cinema).
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JIOCTOMHCTBA M HEAOCTATKH TPEXMEPHON rpaduKu:

JocTouHcTBa Henocrarku
« PeanmuctTuyHOCTH - 3HauUTENbHBIA 00BEM (hailioB
« ITupoxkas cepa nprumMeHeHuUs - IIporpamMMHasi 3aBUCUMOCTb

« CBobOo1a TpanchopMaruu 00BHEKTOB.

st cozmanust TpEXMEpPHBIX OOBEKTOB Haunbojee pacrnpoCTpaHEHHBIM CIOCO-
OoM siBIsieTcsl mocTpoeHue Guryp u3 cetku mosmronoB (polygon). Tlonwron xapax-
Tepusyercsi BepmmHamu (vertices), péopamu(edges), rpansmu (faces). O0bvekT, co-
CTOSIIIMI M3 MHOXXECTBA MOJUTOHOB, MPEACTABIsAECT COOOM MOJUTOHAIBLHYIO CETKY,
0TOOpakeHUE KOTOPOU MOKET OBITh MOJIHBIM U HEHOJIHBIM.

[TonmuroHambHBIE CETKH MOTYT CTPOUTHCS M3 TPEYTOJTHHUKOB WU MPSIMOYTOJIh-
HUKOB. [ToBEpXHOCTh CETKH OMpPEAENSIETCs C MOMOIIBIO IOTIOTHUTEIBHBIX aTPHUOYTOB.
ATpHOYTBI MOBEPXHOCTH MOTYT OBITH MPOCTHIMH (CIUIONIHON IBET) M CIOXHBIMHU
(uBet ¢ 3ddexrom Ostecka). [ToBepXHOCTh TaK)Ke MOXET OBITh MPEJCTaBJICHA C IO-
MOIIBI0 OJTHOTO WJIM 00Jiee pacTPOBOTO M300paKeHUS, KOTOPhIE HA3bIBAIOT TEKCTYP-
HBIMU KapTaMmH (TEKCTypaMHu).

B coBOKynHOCTH CBOMCTBA IOBEPXHOCTU UMEHYIOTCA Kak Marepuansl. Hamu-
Yye OHOro WM 0oJiee UCTOYHMKOM OCBEILCHHS IMO3BOJISIET MPEACTaBUTh OOBEKT B
ooisiee ecrectBeHHOM Popme. [TpocTpaHcTBa ¢ 00BEKTOM U UCTOYHUKAMH OCBEIIICHUS
HOCSIT Ha3BaHUSI CLHE€HbI OCBEIIEHMS.

Tak kak MONUroOHaJbHbBIE CETKU CTPOST MO KOOPJIMHATAM CBOMX BEPILUH, Mpe-
oOpa3oBaHue OOBEKTOB OCYIIECTBIISIIOT O€3 OTIENbHOM MPOPUCOBKH KaXIOW €ro
BEPUIMHBI C MOMOIIBIO MaTPUIl, KOTOPHIE MO3BOJIAIOT U3MEHATh pPa3Mepbl 0OHEKTOB,
UX MOBOPOT U JBHKEHHE 0€3 (DAKTUUECKOT0 U3MEHEHHUS 3HAYEHU B €r0 BEpIINHAX.

Kaxnas cuena st pucoBanusi 00J1ajlaeT TOYKOH MPOCMOTPA, KOTOpasi BU3ya-
JTU3UPYETCS C MOMOIIBIO KaMmep.

Ileiinep — »>TO0 mporpamMma, BBITIOJHAEMAas Ha Tpad@HUUIECKOM IIPOIECCOpPE B
npoiiecce o0paboTku kaapa. Mcnons3yercs ajisg onpeAesieHus: KOHEUHBIX MapaMeT-
poB 00beKkTa Ui u3obpaxkeHus. OHa MOXKET BKJIOUaTh B ce0sl OMHMCAaHUE MOTJIOINIe-

HUA WM paCCCsiHUA CBCTA, HAJTOKCHUC TCKCTYPbI, CMCHICHWA IMOBCPXHOCTHU WU T. A.
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Hampumep, Ileiinepsl MOryT OBITh HCIOJB30BAHBI JUIsI PUCOBAHHS TOBEPXHOCTHU
KUPIMUYHON KJIAJIKU Ha a0COIOTHO TJIOCKON MOBEPXHOCTH.

BeuiensroT cienvionme 5 3Tamnos:

1. MoaenupoBaHme — 3TO CO3/laHUE OOBEKTOB, KOTOpPhIE OyAyT Ha clieHe. Brie-
JSIOT CJIEYIONINE TUITBI MOJIETUPOBAHUS:

o MopaenupoBaHue HA OCHOBE MPUMHUTHUBOB (1101 IPUMHUTHBAMHU ITOHUMAFOT TIPO-
CTeHIue mapaMmerpuaeckoe Gopmbl: yIiisl, cepbl, mupaMuisl). [pn Bu3yanmsa-
IUA 3TU OOBEKTHI MPEeOOpPa3yIOTCsl B MOJUTOHBI, HO TMOJydyaemasi MOBEPXHOCTh
BBITVISIAUT O0Jiee TIIaIKoi 3a CUET CIEHHUATIbHBIX aITOPUTMOB 3aKPACKHU.

o MopgeanpoBanue Ha ocHOBe ceuyeHHii. OOBEKTH Ha OCHOBE CEUCHHUM HA3BaHBI
[0 aHAJOTUU C CYAOCTPOEHUEM, B KOTOPOM MPUMEHSETCS HATATUBAHHUE MOBEPX-
HOCTHU Ha MPOMU3BOJIbHOE ceueHue. CeueHne Wid miockue GopMbl B 3TOM CIIOCO-
0e pacrnojiararoT BA0JIb HEKOTOPOTO MY TH:

o MopgeanpoBaHue, OCHOBAHHOE HA MCIOJIb30BAHUN OyJieBbIX onepanusx (me-
peceueHue, BbianTaHue). OCHOBOM CITy’KaT MOBEPXHOCTH. [Ipy 3TOM BBIICIISIOT
CJICYIOIIME TMOBEPXHOCTH: MHOTOYTOJbHBIC KapKachl, JIOCKYTKH (CIUTaliH-
MOJICJIMPOBAHKE), B ITOM B’ CiIydac OOBEKTHl M3MEHSIOTCSA C TIOMOIIBIO KOH-
TPOJIbHBIX ToueK. OOpa3ylolllie CIUIaiHbBl pacrojaraloTcsl Mo KpasM co3/laBae-
MOM MOBEPXHOCTU. TeXHOMOIUs CO3/aHusl IIaBHBIX POpPM U MOJEeeH, MPUHITUIIL:
C TIOMOIIbIO YMPABISIIONIUX BEPIIMH MOXHO BO3JEHCTBOBaThH HE TOJIBKO Ha
KpaitHue (KOHTPOJIbHBIE) TOYKH, HO M Ha JIFOOYIO JIOKAJIbHYI0 00JIACTh MOBEPXHO-
ctu. [Ipumenserces aJisi co3ganus 00pa3oB KUBOTHBIX, JIFOJEH.

o MoaenupoBanne 1o NOBEPXHOCTH CILIaliHOBOI ceTku. [Ipu 3TOM co3maércs
COBOKYITHOCTh CIUITAHHOB B BHJIE€ KapkKaca, Ha OCHOBE KOTOpPOro (hopmMupyercs
MOBEPXHOCTS.

2. TekerypupoBaHHue — TMpUAHUE TOBEPXHOCTSIM MOJCIH BUJA PEATHHBIX Ma-
TEpHaNoB (IepeBo, MeTauia, IUTaCTHKA). B mporecce co3gaHus MpPOCTEHITUX
MPUMUTHUBOB KaXKJOMYy M3 HUX Ha3HA4aeTCs I[BET, KOTOPBIM Ha caMOM Jelie He
SIBJISIETCSL [IBETOM MOBEPXHOCTH, @ 0003HAYAET LIBET KaPKACHOU CTPYKTYpHhI. UTO-

OBl MOCJIe BU3yaln3alui 00BEKTa OH CTANl PEaTUCTUYHBIM, IPUMEHSIIOT PEAAKTOP
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MaTepuaioB. B pemakTope MOXXHO YCTAaHOBUTH PEaIbHBIM IBET OOBEKTa, NpH
TOM OH MOJXKET OBITh OCHOBHBIM (ONpEENIseT MOKPBITHE BCEro 00BEKTa), 00Te-
KaomuM (onpeaenseT BIUsSHIEe (OHOBOTO OCBEUICHHS), 3epPKAILHBIM (OTpeeIis-
eT HauboJiee sipKue OJIECTAIINE YIaCTKH MOBEPXHOCTH 00BEKTa) M- T. 1. B mpo-

HECCC CO3aHuA MAaTCpUualioOB MOI'yT OBITh HMCITOJIb30BAHBI KapThl TCKCTYP (paCT-

POBBIE M300paKEHUS peajbHBIX OOBEKTOB) M MPOLECAYPHBIC KapThl (M300paxe-

HUS1, KOTOPBIE TEHEPUPYIOTCS IPOrpaMMHBIM IyTéM). B mpomecce co3nanust 00b-
€KTOB MOTYT HaKJIaJbIBAThCSI HECKOJIBKO KapT OJHOBPEMEHHO. JTO OMpEAeIsieT
a3 dexThl TeKCTypupoBaHusa. TOYHOE pa3MelieHne MaTepUalioB Ha MOBEPXHOCTH
00BEKTOB JOCTUTAETCS KapAuTaMu npoenupoBanud. Llpyu co3nanuu maTepuaion
OMPENIENAIOTCS TaKUe CBOMCTBA OOBEKTOB, KaK OTpPAXKEHHUE, MPeIOMIICHUE, TPO-
3padyHOCTh. [Ipy 3TOM MOXXHO U3MEHSTh CHIY CBETa, TUIl TOBEPXHOCTH. DTO pea-
JU3YETCsI C MOMOIIBIO CIEll. aITOPUTMOB.
3. OcBenienne — 3710 700aBIEHNE U PA3MEHICHNE HCTOYHUKOB CBETA AHATIOTUIHO
CTynuitHOM chéMKe. braromapsi ocBEIICHUIO MOXKHO cPOpMUPOBATH TEHU OOBEK-
TOB CIICHBI, U3MEHUTH CBOMCTBA OTOOPKEHUSI MATEpHUANIOB, OOIIee HACTPOCHUE
CIICHBI.
4. AHUMAaUMsl — 3TO MPOLECC CO3JaHUs ABUKEHUA MyTEM MPOCMOTpPa OBICTPO
CMCHSIFOIIMXCS KaJApoB (M3MEHEHUE BO BPEMECHHM KaKHX-JIHOO CBOMCTB OOBEKTOB,
HalpuMep TMOJOXKEHUSI ‘B MPOCTPAHCTBE, pa3Mepbl, U MaTepHaJIOB, HaIpuUMep
I[BET, MPO3PAaYHOCTh). sl CO3aHus WILTIO3UU JBWKCHUS 3a4acTy0 MPUOETaroT
K MaTEMaTUYE€CKOMY OMHCAHUIO 3TOTO JIBUKEHUS.
5. Buzyanu3zanusa HeoOxoauma Juisi (OpMUPOBAHUS OKOHYATEIBbHOrO HM300pa-
xeHud. - Onepanys HOCUT Ha3BaHUe peHaepuHra. [lpu peanusanuu yauTbiBaeTCs:
0 KaueCcTBO M300pa)KeHUsI, MPU 3TOM MOJI KaueCTBOM HU300pa)KEHUsI MOHU-
MarTCs d(PPEKThl CriaaxXKuBaHUs, CO3/IaHUE CKPYTIEHHBIX JHArOHAJbHBIX JIMHUN
(p€6ep), KoIMUYeCTBa IIIAroB B IMOJUTOHAIBHON CETKE; O OCBEUICHHE, HAIpHUMep,
O00OBEMHBIN CBET, MPOKEKTOPHI U UX KOJUYECTBO U T. NI. Yem Ooee CloxKHBIE 3(]-

(eKThl OCBEIICHUsI MPUMEHEHBI, TEM 00Jiee 3HAUYUTENbHbIE PECypChl TpeOyroTCs
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JUTSl BRIUUCIICHUM O pa3zmMep U300pa’keHUs], MPU STOM IOJI pa3MEePOM MOXKET MOHU-
MaThCs Kak rabapuTHOE U300paKEHUE, TaK U €ro pa3pelieHne B MUKCEsX.

Pa6ouas cpega SDSMAX

1. Memoouwl npoeyuposanus 3D-06vexkmos.

Jliist oToOpaskeHusI TPEXMEPHOTO O0BEKTa HA ABYMEPHBIN dKpaH UCTIOIb3YIOT-
Cs MaTeMaTW4ecKrhe MpeoOpa3oBaHUs, KOTOPHIC HA3BIBAIOTCS  TMIPOCIIMPOBAHUEM.
Toukwu, onpenensronmue OTPE3KN MPSIMBIX, KPUBBIE W APYTHE JJIEMEHTHI MPOCIUPY-
I0TCS Ha BOOOpakaeMyl MPOCKIMOHHYIO IUIOCKOCTh, HA3bIBAEMYIO KapTHUHHOUN
TIOCKOCTEIO.

[IpoBoasiTCS TPOCKITMOHHBIC JIMHUHM OT TOYCK 00BeKkTa K Habmomatenio. B
TOYKE, T/IC ATH JUHUHU MEPECEKaAl0T KAPTUHHYIO ITOCKOCTh, HA3BIBAIOTCS TOYKAMHM
NMPOEKIUH.

Cnocobwr omobpadicenuss 3D-06vexmog.

1. ITapannenbHble (aKCOHOMETPUYECKHE, OpTOTpapUICCKIe);

2. llenTpayibHbIC (IEPCIIEKTHBHBIE).

[Tpu mocTpoeHNN aKCOHOMETPHUYECKOW MPOCKITUU TPEXMEPHOTO 00BEKTa €ro
OTJICTTFHBIC TOYKU CHOCSITCS HA TUIOCKOCTH MPOCKITUH MapaICIbHBIM ITYIKOM JTy4eH.
[Tpn nmepcneKTHBHOM IPOCIMPOBAHUY IIPOCKIIMOHHBIC IMHUKM CTPOSTCS B HAIpaBlie-
HUU OT TOYKU HAOJIO/ICHUS K BEPIIMHAM OOBEKTa M Jajiee K KapTUHHOU TIOCKOCTH.
To ecTh My4ok JIiydell HWCXOMUT W3 TOYKH, COOTBETCTBYIOIICH MOJOKEHUIO Tia3a

HaOJII01aTEIS.

Ma e T s Cno

Dpmovpadessacaud onoocd

OO

YMeHbllIeHHE pa3MepoB MPOCKIUU OOBEKTOB MO MEPE YBEIUMYECHHUSI PACCTOS -

HHA OT HETO 0 KapTHHHOﬁ INIOCKOCTH HA3bIBACTCA IICPCIICKTHUBHBIM COKPAIIICHUCM.
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CxeMaTU4YHO CTPYKTypHas CXEMa BCEX BUAOB IUIOCKUX MPOEKIHUM MpeICTaBIIe-
Ha Ha pUCyHKE. [[IOCKOCTh aKCOHOMETPUUECKOW MPOCKLIHMHU PACIIONAraeTcs MepreH-
JTUKYJIIPHO BCEW COBOKYIHOCTH MPOEKIMOHHBIX Jy4€l, a IUIOCKOCTh LEHTPAJIbHON
MPOEKIIMN — TEPHEHAUKYISIPHA TOJBKO OJHOMY LEHTPAIIBHOMY JIy4y, COOTBET-

CTBYIOHICMY JIMHHUU BU3UPOBAHW CILICHLI.

[poerpmt tpexeprx obberTos

pd N\

[lapamemb1e mosxpor LenmpamHate mpoexzmn
[pmtoyrom Kocoyrommmte|  Opotouewmss| | |Toextogedm:
T OERIL T OEKI T OERIH T OE3I
Oprorpadimsecrae | |AxcoHomerpirecrzte|  |[Tpoespnt | |[Tpoerpm [ByTouetwe
il ylilaiva Kopamse | | Kabmme T 0EKIHH

o o5

Trimeerpirecrnee | | Temeerpmecante | (Hoonerparecke
T OEI i TpOEKID

[lpr akcOHOMETPUYECKOH MPOSKUUHU HE MPOUCXOMAT MCKAXKCHHS B TOPU30H-
TaJBHBIX W BEPTUKAJIBHBIX pa3Mepax, HO MCKAKAIOTCSA pa3Mephl, XapaKTEePHU3YIOIINe
ryOuHy oObekTa. [Ipy MEeHTpabHOW MPOSKIMK MCKAKAITCS BCE pa3Mepbl 00BEK-
TOB.

2. Cucmemuvl koopounam ¢ 3DSMAX
B 3DSMAX OCHOBHOM sBJISETCS TJI00alb-
Has cuctema - koopmuHat (World Coordinate
System). YCIIOBHO MOXKHO CYHTaTh, YTO B BHPTY-

aTbHOM TPEXMEPHOM MPOCTPAHCTBE OCh Z TIIO-

OaJIbHOM CHCTEMBI KOOPAUHAT, COOTBETCTBYET IIO-

HATHUIO BBICOTHI, OCh X — IIMPUHBI, OCh Y — JUIMHBI WIH TIIyOUHBI ClieHbl. B3rmsag Ha
CLIEHY CIIepeld O3Ha4yaeT HaOJII0IeHUE BJIOJIb OCH Y B €€ MOJIO)KUTEIbHOM Harpas-
JIEHUH, TorJa och X OyJleT HampaBlieHa BIPaBo, OCh Z — BBEPX IO dKpaHy, a och Y

MEPIEHANKYIPHO SKPaHY.
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Ha npoexuuun «Bun cBepxy» ocu r1odabHONW CHCTEMbl KOOPAMHAT OyAyT pac-
noyiarathesi: Ock X — HampaBlieHa BIpaBo, Y — BBEPX IO 3KpaHy, Z — NEPIEHIUKY-
JApHO 3Kpany. [dns npoexkunu «Bua cnepenn» u «Bun c3aau» OCHOBHBIE INIOCKOCTH,
MPOXOJIALIME YEPE3 OCH INI00ANBHON CUCTEMBI KOOpAUHAT, OyAeT miockoeTh ZX. Jlis
npoekun «Bua ceepxy» u «Bun cHuzy» Oyayt miockoctd — XY, a 11 NPOEKIUU
«Bun cneBa» u «Bun cnipaBa» — ZY.

[Tomumo riao0anbHOM CUCTEMBI KOOPIUHAT, B
3DSMAX wucnonb3yercs €mé U JIOKAJbHAS CH-
creMa. DTa cUCTEMa KOOPAMHAT Ha3HAYAETCS KakK-

JIOMY OOBEKTY M ONpENENsoTCs NOHATHS «BBepx»,

«BnmeBo», «BmpaBo» s 3TOro 0O0BEKTAa.
Hayano noxasbHON CHCTEMBI KOOPAMHAT IIOMEIIACTCS B OITIOPHYIO TOUKY.

OnopHass ~ TOuka MOXKET pacnojiaraTeCsi B r€OMETPUYECKUX IIEH-
Tpax oObekra  (ciea, crpaBa, CHU3Y, CBepxy). [Ipu mepeMernieHuu uiu 1o-
BOPOTE OOBEKTA €ro JIOKaJbHAs CHUCTEMa KOOpAMHAT MEpEeMEIaeTcs U NOBOpaYrBa-
ercst BMecte ¢ HUM. [Ipu 3ToM B rinoOaibHBIX KOOpAMHATAX HampaBiieHue «Bepx»
IUISL HETO BCErzia OCTa€Tcsl HapaBlIeHUE OCH Z JTOKAIbHOU CUCTEMBI KOOPAMHAT.

3. Unmepdghetic npocpammul ekouaem ciedyroujue 0CHOGHble 001ACMU’

Bl 21 Koy W10 OxHa NpoekyMh [MABHAR NE=2NkE
A MHCTLWMEHTOR

Mawnens Graphite

Komangmas
[ F= 150241

T T T
CfnacTa Make. EHnrss ynpapneH1s
P KM arEnEALIMI [SUHE R aTa] Lo ]

- ITAHEJIb MEHIO - BxitovaeT B ce0st Bce HACTPOMKHU U (PyHKLUU;
- I[MTAHEJIb UTHCTPYMEHTOB (rnaBHasi) — COCTOUT W3 OCHOBHBIX HHCTDPY-

MEHTOB yIIpaBJIeHUs1, 0a30BbIX TpaHC(POPMALIHiA, MPUBI30K U UHBIX HACTPOEK;
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- JIEHTA C BKJIAIKAMMU (Modeling Ribbon) — coxepxut penaktupyembie
IPYIIBI KHCTPYMEHTOB MOJICITUPOBaHUs (MOXKET pEAaKTHPOBATHLCS 1O COJEpIKa-
HUIO0, peXKHUMaM OTOOPaKEHUS U IOJIOKCHHUIO);

« TTAHEJIb KOMAH/I — conep>uT OOJBIIMHCTBO KOMaH] MOJACHUPOBAHUS U
aHUMaIU O0BHEKTOB;

« ITAHEJIb YIIPABJIAIOIINX 3JIEMEHTOB — BkiatodaeT B ceOst CTPOKH CO-
CTOSIHUSA U MOJICKAa3KH, 3JIEMEHTHI BBOJIa KOMaHI, YIIpaBJICHUE aHUMAIUEH;

. OKHA ITPOEKIIMII — ocHoBHas paGouast 061acTh MPOFPAMMBbL.

[TonmuronanpHOE MOAEIMPOBAHUE

1. Hazunauenue u ocobeHHOCMU NOIULOHAILHO2O MOOETUPOBAHUSL 0OBEKMO8
O6nacTu npyUMEHEHUS .
WEB-rpaduka; AHMMaIUs BRICOKOTO pa3peuienus; KuHo; TeneBuaeHue.
B 6eb-epagpuxe npruMeHeHNE TTOJIMTOHATIEHOTO MOJICITUPOBAHUS TTO3BOJISECT TIOKA3aTh
00BeKT (ero TpéxMepHOe M300pakeHre) O TFOOBIM YTJIIOM, a TAK)KE PACKPBITH 0CO-
OCHHOCTH €ro KOHCTPYKIHH. YacTo MCIONb3yeTcs B peKiiaMe TOBAapOB, CO3JIaHUHU
AHUMUPOBAHHBIX MEPCOHAXKEH, TN3ANHE TTOMEILICHUM.

AHnumayus 6blcoxo2o pazpeulenusi TO3BOJIIeT SKOHOMUTD BPEMsI ISl TIPOCMOT-
pa IBMXKYIUXCSI 00BEKTOB HPHU HATWYUH OOJBIIIOT0 KOJIMYECTBA TMOJUTOHOB, JIETKO
3aMEHSIETCS KapKAaCHOM CETKOW C BBHICOKHM pa3perieHreM B MPOIECcCe BU3YyATH3AIuU
00BEKTOB (IEWCTBYET IPUHIIUIL OT MIPOCTOTO K CIIOKHOMY).

Kuno, menesuoenue — MOAECTUPOBAHUE KACKAIEPCKUX TPIOKOB, CO3/IaHHE
BBIMBINIJICHHBIX TIEPCOHAKEH.

MeTo1bI TOCTPOCHMS TTOTUTOHATBLHBIX MOJICIICH

- gblmAUBAHUEM U3 0OHO20-eOUHCIBEHHO20 UCXOOHO20 NOJIULOHA, TIPU 3TOM KaXK-
JIBIA “"HOBBIM TIOJIMTOH BBITATUBACTCS W3 TMPEABIAYIIECTO, W, HApUMEP, MOMKET
MIPUCOCTUHATHCS C COCETHUM TTOJIMTOHOM Yepe3 BEPIIHHEI,

- HA OCHOB8E NONUCOHANBLHBIX NPUMUMUBOE8, KOTNa TPUMHUTHBOM SIBISETCS KYO,
chepa Wi MOO00HBIE OOBEKTHI, & 3aTEM M3 HETO BBITATUBAIOTCS TE WJIH WHBIC

MOA00BEKTHI, OCYIIECTBISETCS I€JICHUE TPaHEH;
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- Mooenb co30aemcs ¢ HYJA, a BXOAJAIIHWC B HCC IIOJIMI'OHbI HC BLITATHBAIOTCA, a

PHUCYIOTCS BPYUYHYIO (ITO TOYKaM, JIOTIOJTHUTEIHHO TPaHsIMH).

2. MamemamuuyecKkue 0CHOBbL NOJUCOHATLHBIX NPEOOPA308AHUL

Bce nonuronansHbie mpeoOpa3oBaHUs OCHOBAHBI Ha T€OMETPUUYECKOM MOJIe-
JUPOBAHUM TOJUTOHAIBbHON ceTku. IMosMronanbHasi ceTka (Kapr. MeIl OT aHTJI.
polygon mesh) — 3To COBOKYMHOCTh BepIIUH, pEOep U TpaHeii, KOTOPBIE ONpeaes-
0T JOPMY MHOTOTPAHHOTO O0OBEKTA B TPEXMEPHOU KOMMBIOTEPHOU rpaduke u 00b-
EMHOM MOJECIUPOBAHUH.

['pansiMu OOBIYHO SIBIAIOTCS TPEYTOJIBHUKH, YETHIPEXYTOJbHUKA WA MHOTO-
VTOJIBHUKH, TIPU 3TOM y KaxXJOW rpaHU €CTh HOpPMallb, KOTOpasi MEPHEHIUKYISIpHA

IIOBCPXHOCTH I'PAHU.

I
]
]
o
—
=]
i

MaremMaTu4eCKnil SKBUBAJIECHT MOJUTOHAIBHBIX CETOK — 3TO HECTPYKTYPHPO-
BaHHbIE ceTKU. Onepanuu HaJ CeTKaMH MOTYT BKJIOYaTh OyJieBY anre0py, Criaku-
BAaHME, YIPOILECHHUE U T. A. JIs Mepeaun MOJUTOHAIBHBIX CETOK IO CETH MCIOJIb3Y-
IOTCS CETEBbIE MPEJICTABIEHUS B BHJI€ TOTOKOBBIX MJIM MPOrPECCUBHBIX CETOK. OOB-
€MHBIE CETKHM OTJIMYAIOTCS OT IOJUTOHAIBHBIX TEM, YTO OHU IPEACTABISAIOT U IO-
BEPXHOCTb, U O0BEM CTPYKTYpBHI.

JIIsi MaTeMAaTUYECKOTO ONMCAHMS MOJIMTOHAJIBHBIX CETOK MCIIOJIB3YETCs Olle-

panysd HaaQ MaTpUIaMu. Onucanue OTHOCUTEIILHO MHOTOYTOJIbHUKA.
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Mogenb npeacTaBieHUs] MOJUTOHATIBHOW CETKH JJISI OJTHOTO MHOTOYTOJbHUKA
SBJISIETCS KOMIAKTHOW, HO M30BITOYHOU JIsi HA0Opa rpaHel Tak KakK HE CYIIECTBYET
oO1ero onucanusi, oOIKUX BEPIIMH U peéOep. DIEeMEeHThl CIIMCKa yKa3aTesel Ha Bep-
IIUHBI JUIST KQKJA0TO MHOTOYTOJIbHUKA CChUIAIOTCA HAa COOTBETCTBYIOIIUE KOOPUHAT-
HbIE JJaHHBIE JUIs BepIrH. Takoe npeacTaBleHre KOMIIAKTHEE, YeM MpPEeIbIAyInue, HO
TPYAHO HAWTHU MHOTOYTOJBHUKHU € OOIMMU péOpaMu. DIIEMEHTHI criucka pédep co-
Jep>KaT yKa3aTelld Ha BEPUIMHBI B CIUCKE BepIIMH. (s oOecrieyeHus: MOUCK BCEX
BEpIINH HEOOXOUMO MMETh - 00paTHBIC yKa3aTelu OT BEPIIUHBI HA OJHO U3 OTHOCS-
mmxcst Kk Hed pébep. s mpeoOpa3zoBanusi 0OOBEKTOB HEOOXOJIUMO MPUMEHUTH 3TU
npeoOpa3oBaHus K KaXJI0OMY JIEMEHTY WU NIPUMUTUBY oObekTa. Takue mpeobdpaso-
BaHUS HOCST HAa3BaHUS ag@unHblx U OCYIIECTBISIOTCS HAJ OMNOPHBIMU TOYKAMHU
MIPUMUTHUBOB 00 HEKTOB.

Addunnoe npeodpazoBaHue:

Vi=V-A
V* — Ha0op OMOPHBIX TOYEK MPUMHUTHUBOB 00BEKTOB MOCIE MPeoOpa30oBaHUS.
V — ucxoJiHbIi HA0Op OMOPHBIX TOUEK MPUMHUTHUBOB OOBHEKTOB.

A — maTtpuiia npeoOpa3oBaHus.
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[Ipu peanuzanuu npeoOpa3oBaHus CHayaia 3aMMChIBACTCS MAaTpUlla A Tak Kak
OHa HE 3aBUCHUT OT TOTO, KaKue TOYKH OyAyT MOABEPTHYTH MPeoOpa30BaHuI0. 3aTeM
Benércs pacuét matpuubl V*. Ecnu nmpeoOpa3oBaHre HEOOXOIUMO TMOABEPrHYTH HE-
CKOJIbKO T€OMETPUYECKUX OOBEKTOB WJIM AJIEMEHTOB, TO MaTpuila mpeoOpa3oBaHUs
OyIeT MPUMEHSITHCS K HUM TTOCJICIOBATEIBHO.

3. Ocobennocmu noauconanvho2o pedakmuposanus 6 SDSMAX

Penaxktupyempiii MHOTOTpaHHUK SIBISIETCS O0Jiee MO3THUM THUIIOM MOJACIHPYeE-
MbIX 00beKTOB. [IprunHO# Iepexoaa SBUIOCH N3MEHEHUE PUHITUTIOB BU3yaTN3aIiU
00bekTOB. COB peMEHHBIE METOJbl BU3yaJlU3allMi HE TPEOyIT pa3OoUTHs OOBEKTOB
Ha TpeyrojbHble TpaHu. Takum oOpazom, B 3ADSMAX B Goiiee cTaphix BEpCUSX OT-
CYTCTBYET PEXHUM IMOJUTOHAIBLHOIO MOJICIMPOBAHUE, 4 UMEETCSI TOJIBKO PelaKTUPO-
BaHUE CETOK Mo TpeyroybHbIM rpaHsM (Editable Mesh). B ocHoBe penaktupyemoro
MHOTOTPaHHHKA JIGKUT pas3jielicHue 00bEKTOB Ha YETHIPEXYTOJIbHBIC TpaHU (PEeKUM
Editable Poly).

Cy1iecTBeHHBIM HETOCTATOK METO/Ia MOJUTOHAIBHOTO MOJIECIUPOBAHUS COCTO-
UT B TOM, YTO JJIsl IOJYYECHUS TIaJKON MOBEPXHOCTH HEOOXOAUMO CO3/1aTh OOJIBIIIOE
YHCJI0 MHOTOYTOJILHUKOB. B pe3yabTare, IpH aHUMAIUH, TAaKHE MOJIEIH UMEIOT BBI-
COKOE paspelieHue, MEIJICHHO. 1e(POPMUPYIOTCS, TPEOYIOT OOJBIIUX PECYPCOB KOM-
nptoTepa. JJis ycTpaHeHHsl 3TOr0 HEJIOCTaTKa UCIOJIb3YETCS MPUHITUI TeCCesIIuM.
OH CcOCTOUT B CHEAYIOMEM: CHayaJla U3rOTaBIMBAIOT IPyOyI0 MOJENIb U3 HEOOJBIIO-
ro KOJMYECTBA MOJUTOHOB, 3aT€M Ka)Ibli MOJIMTOH JEITUTCS Ha 4 4acTH, TIPU ITOM
OCYIIECTBJISIETCS CTJIaKUBAHUE CTPYKTYPhI C U3MEHEHUEM YTJIOB MOJIUTOHOB. C 3TUM
CBsI3aHO BO3HUKHOBeHHE TepMHHOB «high poly» u «low poly».

OcoOEHHOCTBIO TOJUTOHAILHOTO MOJIEIUPOBAHUSL TaKKe SIBIISIETCS MyCTOTE-
JIOCTh MOJICTTH. DTO MPUBOJUT K TOMY, YTO HAJOKEHUE TEKCTYPhI MMPOUCXOJUT TOJb-
KO Ha BUJMMYIO 4YacTb oObekTa. [Ipu TBEPAOTETHHOM MOIETUPOBAHUHM OOBEKTHI

npcacCTaBIAOTCA B BUAC MOHOJIMUTA.

34



[lepen Tem, Kak MPUCTYNHUTHh K CO3JAHUIO TOJUTOHAIHLHOTO MPOCKTA CIETYET
OTIPEJICIUTh TEXHUYECKHUE TPEOOBAHMS K MOJIEISIM. B 94acTHOCTH, MaKCHUMalIbHOE KO-
JUYECTBO TOJIMTOHOB, YPOBEHb NE€TATM3aIlMH, OCOOCHHOCTH TEKCTYp, CAMHHIIBI W3-
MEpEeHHUs U MacITao.

Konuuecmgo mno20y2016HUK08 OMPENENIeTCs MPEeiOM MePEeMEIIEHUEM MHO-
TOYTOJIHHUKOB 32 OJMH KaJp aHWUMAIIHH.

Yposenv demanuzayuu onpenenseTcs CTENEHbIO yIalIeHUsI 00bEKTa OT 3pUTEIIS.

Texcmypuvie kapmul, Kak MPaBUIIO, TPEACTABISIOTCSE B bmp-dopmare, npu
ATOM UX XapaKTEPUCTHKOMU SABIISETCS OUTHOCTD (T71yOWHA IBETA).

Eounuyvr usmepenusa u macuma6. YtoObl Moneiu ObUIM COBMECTHUMBI C JIpY-
rMMH 00BEKTaMHM, CO3JaHHE Cpa3y OCYIIECTBISCTCS B 3aJaHHBIX €IMHUIAX H3MEpe-
HUS ¥ MacmTade (CTaparoTcst n30eraTh MacIITAOUPOBAHUS).

[Tpu paboTe ¢ MOTUTOHAIBHON MOJEIBI0 HEOOXOAMMO OTCIEKHBATH KOIHYE-
CTBO YETHIPEXYTOIHLHUKOB M TPEYTOJLHUKOB, UX COOTHOIIIEHUE, YTOOBI N30eXKaTh I0-
JTy4eHUs HETIOCKUX TOJUTOHOB. [IpW 3TOM HCTIOIB3YyeTCS OCEBOE OTpaHMYCHUE HA
npeoOpa3oBaHus BEPIINH, KOTOPOE TapaHTHPYET PACIOI0KEHUE BEPIIUHBI B IIEHTPE.
Cnenyet uzberaTh nepeceueHus 00bEKTOB MEXKy cO00M MpH CO3MaHUU OOBEIUHEH-
HOTO Kapkaca (OH He 3aKpyTISICTCA).

Jlsiss Toro 4TOOBI M30SkKATH WBJIHUIIHE TIIAMKUX W 3aKPYTIEHHBIX YIJIOB Ha
ydacTKax, TJie JOJDKHBI COXPAHATHCS OCTPhIE TPAHH, MPOU3BOISAT OTCOSANHEHUE MHO-
TOyTOJIBHUKOB OT OOMIeH TPyMIbel. B pe3yipTaTe 3TOTO CTiakMBaHWE HA AT MHOTO-
YTOJIBHUKA OYyJIeT PACCUUTHIBATHCS OTACIBHO.

Komnoszuyus cyenvi

1. Illpunyunst komnosuyuu.

Opraum3anys 00bEKTOB Ha CIICHE, UX B3aUMOJICHCTBHE C BHEITHUM OKPYKCHH-
€M U €1oc00, B COOTBETCTBHUU C KOTOPHIM OHU HAOIIOAIOTCS, OOBEIUHSIIOTCA B GOp-
My, Ha3bIBAEMYIO KOMITO3HUITUEH.

KoMro3unuio MOXKHO OIpeaenuTh Kak B3aWMOCBSI3b XYIO0KECTBEHHBIX BIIC-

YaTJICHUN OT BJIEMEHTOB CIOCHBI B CIMHOM IIPOCTPAHCTBC. CpeJ_ICTBaMI/I KOMITIO3HUIINN
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SBJISIIOTCS . 00BEMHO-TIPOCTPAHCTBEHHAS CTPYKTYpPa, CAMMETPUS U ACUMMETPUsl, KOH-
TPacT, PUTM.

O0BbEMHO-IPOCTPAHCTBEHHASI CTPYKTYpPa XapakTepu3yeTcsi BHYTPECHHUM
CTPOCHHUEM IPEAMETA U €T0 CBA3bIO C BHEITHEN CPEJIOU.

Putm oOycroBieH ctpoeHneM (QOpMbl KaK CPEICTBO YEpEAOBAHUS OOBEKTOB
WJIU PABHOMEPHOTO UX JBUKEHUS.

PaznuyaroT cratudeckyro M JUHAMHUYECKYH0 KOMIO3uluio.  CraTudeckas
KOMIIO3MIMSI OTBEYACT 3a COJCpKaHKWE 3a(pUKCHPOBAHHBIX M300paKeHH (KapTHHBI,
HETOJIBMKHBIC (poTOTpaduu, FIEMEHThI WHTepbepa). JMHAMHYECKAash KOMIIO3HIIUS
YUUTHIBAET €KEMOMEHTHOE U3MEHEHUE KaK BHYTPU €UHUYHOIO O00OBEKTA, TaK U OT-
HOCUTEJIBHO TPYMIBI MOCIEIOBATEIbHBIX CIIEH, IPH 3TOM OOBEKT MOXKET OBITh IO-
JBKHBIM U HEMOJBMXKHBIM. B ciydae HENOJBMIKHOTO OOBEKTa MPUMEHSIETCS JBU-
KEHUE KaMepbl BHYTPHU.

OcHOBHBIE TPUHIIUITBI KOMIIO3UIIUH

B cuene pomxeH ObITh KOMIO3UIIMOHHBIA LIEHTP, MPU 3TOM OH HE SIBIISIETCS
reorpaUuecKuM LEHTPOM M300paXKEHUs], a CIIYKUT TEMAaTUUECKUM (DOKYCOM CIIEHBI,

XapakTepHbl€ AIEMEHTHI JOJDKHBI ObITh CTPYNIUPOBAHBI OJHOPOIHBIMU MPH-
3Hakamu ((hOpMOii, IBETOM, TEKCTYPOH);

KonuuecTBO OCHOBHBIX IIBETOB B CIIEHE HE JOJKHO MPEBBIATh YeThIpEX. CTo-
UT u30eraTh MECTPOTHI (KEIATEIHHO pacroyiaraTh MECTPbIe MPEIMETHI HA OJTHOPOJI-
HOM (pOHE K HA0OOPOT);

Bce armeMeHThI JOKHBI OBITh CTPYNIUPOBAHBI MO 2-3 MpeAMeTa B KOMITO3HU-
uuu. MHaue roBopsi, CuieHa He JOJKHA ObITh 3arPOMOK/ICHA,;

CymiecTByeT B3aUMOCBSI3b MEXKIY TPyNIaMHu MPEeIMETOB, JUHUSMH, TUIACTH-
Kkoul. IIpu 3TOM OCHOBOW NTWHAMUYECKOW KOMITO3UIMU CIIY’KAT HEPABHOCTOPOHHHI
TPEYTOJIbHUK, CTATUYECKOU — cuMMeTpus. Pacnonoxkenne o0bEeKTOB 4acTO MCIOJIb-
3yeTcsl IPUHIIUIIBI 30JI0TOTO CEUYECHUS, MPABWIIO TPETEH, MPUMEHEHHE U30THYTHIX JIU-

HHI KaK MOJYEPKUBAIOIINX AJIEMEHTOB;
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Heo6xoauMo cobirofaTh 3pUTENIbHOE PAaBHOBECHE CIIEHBI: MOJOKEHHE TSHKE-
JBIX TIPEIMETOB HIKE TI0 CPaBHEHUIO ¢ JErKUMU. [Ipr 3 TOM HE0OXOIUMO YIHTHIBATH
0COOEHHOCTH MPEIMETOB;

ColntoieHre 3aKOHOB NEPCIEKTUBBI MO3BOJISIET MPUAATh O0BEKTaM Kilaccuye-
CKYI0 popMy, TuOO0 HA0OOPOT U30EKATh KIIACCUKHU B JIMHUSIX;

[IpaBuio Tperei 3akiarodacTcs B pa3feicHHH W300pakeHusl Ha 9 0JIMHAKOBBIX
JacTei ¢ ABYMsI BEPTUKAJILHBIMU M TOPU3OHTAILHBIMY TUHUSIMA. Haubonee BaxHbIe
TOYKHU — BEpXHEE MPaBOE IMEpeceueHUe JUHUN U JIeBOe HUMHee. B cooTBEeTCTBUU C
ATUM MPABUIIOM YaCTO PACHoJiaraloT TOPU3OHT UJIU Tel3axax B UHTEPhEPE;

[TpuHIMT 30710TOTO CeUEHUS UCTIONB3YeT MUAaroHalb u JejeHne e€ Ha 3 0Tpe3-
Ka IByMs Toukamu. Hambosee BaxkHas TOYKa — MPaBbl HIBKHUH yTOJL.

[Ipu co3maHum CUEHBI U YCTAaHOBKE KaMephbl, 4epe3 KOTOPYI OHA TPaHCIUPY-
€TCS, HYXXKHO CTPEMHUTHCA K MOJYUYECHHUIO IEPCIEKTUBHOTO H300pakKe€HUsS COOTBET-
CTBYIOIIETO 3PUTEIBHOTO BOCTIPHUSTHS deioBeka. OnTUMaNbHBIN yroi o03opa: 28-37
rpanycoB. Ilpu HacTpoiike BUpPTyaldbHbIX KamMep yroj o03opa oOpaTHO MPOMOPIIHO-
HaJieH (DOKYCHOMY paccTOsiHUIO0. UToOBL 3pUTeib, CMOTPSIIUN HA CLIEHY CTAaHOBUJICS
€ro y4aCTHUKOM, (POKYCHOE pacCTOSHHUE KaMephl JIOJKHO MPUMEPHO B MOJITOpA pasza
MPEBBINIATH Pa3Mep OCHOBAHUS KOHYCa, ONPEACIISIEMOTO YIIIOM 0030pa KaMephl.

[Ipn mpuMeHeHUH TUHUHW B Kajpe, TJIa3 B MEPBYIO O4Yepeb CIENYET 32 HUMHU.
JIJist yIrydimeHruss KOMITO3UIIAA MOTYT HCIIOJh30BaThCS TUArOHAJIbHBIC, MPSMBIC, pa-
TVAJTBHBIC U 3UT3ar U

OOpamMiieHue Takke OYepuyMBaeT TPAHMIIB KaJipa W YCHIIMBACT KOMIIO3UITMOH-
ueiid 1ieHTp. B 3DSMAX BakHo mpaBmwisHO ycTaHaBiauBaTh MCO Tak, 9ToOBI HE TIO-

TepATh (POTOPEATUCTUYHOCTH U COXPAHUTH TITyOUHY U300paKEeHHUS.

Tema 4. OcHOBHBIE IPOTPaMMHbBIE CPeACTBA
B NIPOEKTHOI 1eATeJIbHOCTH

Ha coBpemenHOM 3Tane pa3BUTHs OOIIECTBA C YYETOM YPOBHS Pa3BUTHUS HAYKH
1 MH(GOPMALIMOHHBIX TEXHOJOTUM, a TaKK€ UX BHEAPEHUs BO Bce c(ephl KU3HEAEes-
TEIbHOCTH, AU3alHEpPYy HEOOXOAMMO HCIOJIb30BaTh WHHOBALIMOHHBIE TEXHOJIOTHH U

JTOCTH>KEHUS B CBOE padoTe.
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Jlnst au3aiiHepoB TaHHbIE (DAKTHI TOATBEPKAAIOT HEOOXOIUMOCTD!

— OBJIQJICHUS HaBBIKaMU Pa0OTHI Ha KOMIbIOTEpe (B pasiUYHBIX rparuecKux
U TEKCTOBBIX PEIaKTOPaXx);

— IPOJIYKTUBHO HCIIOJIb30BaTh B CBOEH JESATEIBLHOCTU YXKE CO3[JAHHBIC DJIEK-
TPOHHBIE PECYPCHI;

— CO3/1aBaTh AJEKTPOHHBIE PECYPChl, OCOOEHHO HY)KHbIE B AU3alHEPCKOU pa-
00Te ANEKTPOHHBIE OMOIMOTEKH 110 Y3JI0BBIM BOIIPOCAM.

OBnajeHue AuU3alHEPOM Ha TEPBOM AdTare KOMIBbIOTEPHBIMU TEXHOJIOTHUSIMU
MO3BOJIUT €My aBTOMaTHU3UPOBaTh CBOK pabory. Tak kak nuzaiHep, paboTarouui
HaJl ONpeJEICHHBIM MPOEKTOM B Ipoliecce pabOThl €CTECTBEHHBIM 00pa3oM Hakar-
JMBACT HEKYH HH(DOpPMANMOHHYIO 0a3y (CIHCOK WCTOYHHKOB) M IMPEHMYIIECTBO
KOMITBIOTEPHBIX TEXHOJIOTUM MPU 3TOM COCTOUT B TOM, YTO AU3AMHEPY MpPEACTaBIIS-
€TCS BO3MOXHOCTh CUCTEMATU3UPOBATh UH(POPMAIUIO JIJIs1 YIPOILIECHHUS U aBTOMAaTH-
3aIuu CBOeH paboTHhl.

Ha ceroansmuuii 1eHb CepbhE3HBIM MPOEKT, KaK MPABHIO, CO3JACTCI HE OJHOU
IpyNHon JIOAeH WK Jaxke OpraHu3alnid, a neibiM psaoM opranuzanuit i ¢pupm. Co-
BpeMEHHbIE MH(POPMAITMOHHBIE KOMIBIOTEPHBIC TEXHOJIOTUU MPEIOCTABISIIOT BO3MOX-
HOCTb OJIHOBPEMEHHOM pabOThl HajA, OAHUM (PailfI-TPOEKTOM CHEIUATUCTOB CMEKHBIX
oOnacrel, yTo obecnieurnBaeT OBICTPYIO pa3pabOTKy MpoekTa. BHeCEHHBIE B MPOEKT W3-
MEHEHUS Ha JIIOOOM 3Tarie MPOSKTUPOBAHUS Cpa3y CTAHOBSTCS JOCTYHHBIMU CIICHUATH-
CTaM CMEXHBIX 00JIacTel U HE TpeOyeT UCTIOJIHEHUS TIPOEKTA 3aHOBO.

Paccmotrpum monpoOHee, Kakue IMporpaMMHBIE CPEACTBa HH(POPMAITMOHHBIX
TEXHOJIOTUH MOTYT MOHAa0OUThCs au3aiiHepy. B ocHOBHOM [u1sl mpodeccnoHaIbHON
paboThl TU3alHEPBl UCIOIB3YIOT MHCTPYMEHTAIBHOE U MPUKIATHOE MPOTPAMMHOE
oOecrieueHue:

— pazimuHble TekcToBbIe mporeccopsbl (MS Word, OpenOffis, MS Excel u np.)
— TO3BOJISIIOT OQOPMIISITh TEXHOJIOTMYECKYIO, CONMPOBOIUTENBHYIO U JAPYTyI0 HE0O0-

XOAUMYI0 JOKyMeHTanuo. Mcnone3yroTes Bo Bcex cepax nusaiiHa,
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— HACTOJIbHBIC M3aTEIbCKUE CHCTEMBbI. ABTOMATHU3HPYIOT IPOIECC BEPCTKU
noJiurpadUIecKiX M3JIaHUN U UCTIOJIB3YIOTCS Au3aiiHepamMu B monurpaduu (kypHa-
JIBI PA3JIMYHON HANPaBICHHOCTH, Ta3€Thl, KHUTH | T. I1.);

— npe3eHTanuonnbie makeTsl (MS Power Point) — mo3BoJisiio 1IeMOHCTPUPOBATH
nyOJIMKEe Pe3yIbTaThl AU3aHHEPCKOrO MPOCKTUPOBAHUS, OCBEIIATh XOJ PabOTHI U T.
1. B OCHOBHOM TIIpe3eHTAIIMOHHBIC TTAaKEThI HCITOJIb3YIOTCS B PEKJIaMe;

— rpaduueckue peaaktopsl (Adobe Photoshop, Adobe Illustrator, Adobe Flash,
CorelDraw u nip.) — mO3BOJISIOT pa3padaThiBaTh TU3AHHEPCKHE TPOAYKTHI Pa3IHuHO-
ro ypoBHs. HMcmonb3yroTes B pexiame, nmosmrpadun, GoTo-au3aiHe, IPOMBIIUICHHOM
nu3aiiHe u T. II.;

—cHcTeMbl  aBToMatm3upoBaHHoro  mpoekrupoBanus  (CAD-cucteMsr:
AutoCAD, Patterns CAD, TurboCAD). npenHa3HadeHbI JJisi aBTOMAaTH3AIMH IPO-
CKTHO-KOHCTPYKTOPCKHX padoT. [IpuMeHs0TCS Au3aiiHepaMH-KOHCTPYKTOPaMH B
MAaIIMHOCTPOCHHUH, TPHUOOPOCTPOCHUH U apXUTEKTYpE;

— maketsl 3D rpaduxu (3D Max, CAILIP, Virtual Fashion Professional) mpen-
Ha3HAYCHBI JIS IHPOKOTO Kpyra 3ajiad, HauhHasi OT MOJICIIMPOBAHUS MPEAMETOB, 3a-
KaH4YMBas BH3yaJHM3allMeil KaueCTBEHHBIX 3CKH30B M CO3JIaHUEM HEOOJBIIOTO Ipe-
3CHTAIMOHHOTO pOJIMKa. PaboTa ¢ TpeXMEepHBIMH TpapUUYeCKHMH POTrpaMMaMH Jia-

IOT BO3MOXKHOCTbD I[I/IBaI\/’IHpr MPOMU3BOANTL PACUCTHI, p33pa6aTI)IBaTB IMPOCKTHI, IMOJ-

OMpaTh COOTBETCTBYIONIUE OT/IEIOUYHBIC MAaTEPUAIIbl, ODOPMIISITh UHTEPHEP JKUIIBIX U
0O0l11IeCTBEHHBIX TOMENICHUM, CO3/1aBas WIIO3UI0 MAaTEpPHUAIIOB HA OCHOBE Pa3IMYHBIX
KapT TEKCTYp, UMUTUPYS 3(PPEKThl OKpyKaroliel cpeapl, mpuMeHsst GUuibTpsl Gop-
MUPOBaHUs ONTHUUECKUX 3P(DEKTOB, padoTas ¢ KPUBBIMU U TMOBEPXHOCTSIMU THIIA
NURBS, ucrnons3ysi MHOTOYHCICHHBIX MOAH(PUKATOPOB. B OCHOBHOM HCIIONB3YIOTCS
Iu3aiiHepaMu-apXUTEKTOpaMu, AU3aiHepaMH MO0 UHTEPHhEPY, MPOMBIIIICHHBIMU JIH-
3allHEepamu,

— CHCTEMbI BHJICOMOHTa)Ka HUCIIOJB3YIOTCS AM3aiiHepaMHu B cepe peKiaMsl,
KUHOMHAYCTPUU U T. II.;

— penakropel HTML (Web-penakrops) B ocHOBHOM wucmoib3ytorcs Web-

au3aiiHepaMu Ui Co3AaHus U penaktupoBanus Web-cTpaHull HHTEpHETa;
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— Opay3sepsl (cpenctBa npocMotpa WeD-T0KyMEHTOB) HCIIONB3YIOTCS JTH3aM-
HepaMu Bcex obOusacteil st oOMeHa uHdopMaireil, B 00pa3oBaTeIbHbIX WIH JENO0-
BBIX IIEJIAX | T. .

Hrak, monoxxureaprHbple MOMEHTHI ucnoiib3oBannsa UT B nu3aiine odeBumHbl. C
MOMOIIIbIO MporpaMmMHOTo obecreueHus U'T MOXKHO: 00JIeTYUTh MPOLIECC TTPOEKTUPO-
BaHUS, JIETKO CTPOUTHh TPEXMEPHBIE MOJEIH MPOEKTUPYEMBIX 0O0BEKTOB, U300pake-
HUS KOTOPBIX MOTYT PacCMaTpUBAThHCS B JIOOBIX 3aIaHHBIX PAKypCcaX M € JIOOBIX JU-
CTaHUUW yaalieHus; uH(OpMalUsl KOMIBIOTEPHOU TrpaduKu CPaBHUTEIHHO JIETKO
BOCIIPMHUMAETCS 3aKa3uukoM. [locTpoeHus: B mporpammax KOMIBIOTEPHOU rpaduxu
MOTYT OBITh OCYIIECTBIJICHBI JIOJbMU, HE YMEIOIUMU PUCOBATh U YEPTUTH, OHU MO-
IyT OBITh JIETKO Pa3MHOXEHbI, KOMIBIOTEP 4Ype3BbIYAiHO yaA00€H B Mpolecce Mo-

CTPOCHUS pabOUYNX YEPTEIKEH.

Tema 5. MaTtemaTnueckoe MOAC/IMPOBAHHUE U YUCJTICHHBIC MCTOAbI

MaremaTrnueckas MOJIENIb — 3TO YIPOLIEHHOE ONKMCAHUE PEATBHOCTU C IOMO-
b0 MATEMATUYECKUX MOHATUN. MaT€MaTU4E€CKOE MOJCIUPOBAHUE — IMPOLECC MO-
CTPOEHUS U U3YUYCHHS] MAaTEMATUYECKUX MOJIECJICN peallbHbIX MPOLIECCOB U SBJICHHUI,
T.€. METOJI UCCIEOBAHUS OOBEKTOB M IMPOIECCOB PEATbHOTO MHUpPA C MOMOIIBIO HX
MPUOM>KEHHBIX ONMTMCAHUM HA S13bIKE MATEMATUKU — MAaTEMAaTHUECKUX MOJICNICH.

Kpynneiimuye y4yeHble MPOHOUIOrO COYETAIUM B CBOMX TPYAAxX KaK MOCTPOCHUE
MaTEeMaTHYECKOTO OINMCAHUS SIBJICHHHA MPUPOABI (MaTeMaTHYeCKUE MOJICIH), TaK U
€ro ucciaeoBaHus. AHaIN3 YCIOKHEHHBIX MOJeNeil TpeOoBal co3aHusl HOBBIX, KaK
MPABUJIO, YACIEHHBIX METO/IOB PELICHUS 3a/1a4.

Paccmotpum pa3BuTHEe MOJIEIN HA TPUMEPE U3BECTHOM 3a7aul 0aUTMCTUKUA 00
ONPEAETICHAN TPACKTOPUH TEJA, BBITYIIEHHOTO C HAYAJIBHON CKOPOCTBIO V( MOJ yT-
aoM X K ropusoHTy. JlIsg Hayana, IPEANOOkKUM, YTO CKOPOCTh Vy U JAIbHOCTH
nosieTa Tefia HeOosbiKe. Toraa ans JaHHOM 3aauu OyneT ClipaBedJiiBa MaTeMaTH-
yeckas MoJienb ['anuiess, OCHOBaHHas Ha CIEAYIOIUX JONYIICHUAX

1) 3emuts - MHEpIIMATBHAS CUCTEMA;

2) ycKopeHue CBOOOHOTO MaJieHuss g = const;

3) 3emiIs - IJIOCKOE TEJO;
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4) conpoTHUBIICHHE BO3yXa OTCYTCTBYET.

B >Tom ClIydaB COCTABJIAIOIINEC CKOPOCTHU ABUKCHUA TECJIA 11O OCAM X U Y PaBHBI

v. =v, cosla ),v =v, sinla,) - gt
x —Vo 0/Vy =Vo 0o/~ 9g

a UX IIyTH
X =tv, cos(ao)
2
s t
y =tv, sm(oco) - 97

rae t - BpeMs IBMKEHUS.

Onpez[emm t us3 IEPBOT0 YpaBHCHUA W IOACTABJIAA €TO BO BTOPOC, IIOJIy4YacM

ypaBHEHHE TPACKTOPUH TeJla, MPEJICTaBIISIIONIEe cO00i mapadbomy

x°g

=xtgloy,) -
4 g% 2v, cos((xo)

H3 yCJIOBUA y =0 IMoJIydacMm JaJIbHOCTD TIOJICTA TCJIa
2
\4 :
| =—%sin(20,)
g

Kak moka3bIBaeT MpaKTHUKa, PC3yJIbTaThbl, IIOJIY4YaCMbIC Ha OCHOBC 3TOM MOAC-

JIY, OKA3bIBAIOTCS CIPABEJIMBBIMHU JIWIIb IMPHU MaJIbIX HAaYaJbHBIX CKOPOCTSX JIBUXKE-
Hus Tena V<30m/c. C yBemWYEHHEM CKOPOCTH V, MATBHOCThH IMOJETa CTaHOBUTCS

MEHbIIIEC BEJIMYNHBL, BRIYUCIEHHON 10 hopMmyIe.

Y Takoe pacxokJIeHHe SKCIEepHMEHTa ¢ pacueTHOU ¢op-
'/———-;‘i\
V/,J MyJIOl TOBOPUT O HETOYHOCTH Mojenu [‘amumes, He

.+ YUYHWTBHIBAIOUIEH COMPOTUBIIEHNE BO3IyXa.

dRS=SSS == B = SRR ]

Puc. 5.0 - Tpaekropwust mosiera Tena
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JlanpHeliliee yTOUHEHHE MOJENN OaJTTMCTUYECKOM 3a/ladyi B YacTHU y4eTa Co-
MIPOTUBIIEHUSI BO3ayxa Obulo caenaHo HproTOHOM. DTO MO3BONMIIO C JAOCTaTOYHOMN
TOYHOCTBIO PACCUMUTHIBATH TPACKTOPUH JBWKEHHUS NYLICYHBIX SAEp, BBICTPEIMBAC-
MBIX CO 3HAYUTEIbHBIMU HaYaJIbHBIMU CKOPOCTSIMH.

Ilepexon OT INIaKOCTBOJIBHOTO K HApE€3HOMY OPYKHUIO IO3BOJIMII YBEIUYUTH
CKOPOCTh, JAJIbHOCTh M BBICOTY MOJIETa CHApSAAOB, YTO BBI3BAJIO JaJbHEHIIEE YTOU-
HEHHE MaTeMaTUYeCKOW MoJenu 3ajadd. B HOBOUM mMaTeMaThdecKoil mMojaenu ObuIH
IIEPECMOTPEHBI BCE JONYIIECHUSA, NIPUHATBIE B Moaend ['ammiies, T.e. 3eMiid yKe He
CUMTANIACH IUIOCKOM M MHEPUHAIBHOW CUCTEMOM, M CHJIA 3€MHOIO NPUTSHKEHUS HE
MPUHUMAJIACh MOCTOSHHOM.

Ilocnenyromee COBEPIIEHCTBOBAHUE MATEMATUYECKOW MOJIENH 3aja4M CBSA3aHO C
UCMOJIb30BAHUEM METOJIOB TEOPUH BEPOATHOCTU. ITO OBLIO BBI3BAHO TEM, YTO Mapa-
METPBI CHAPSIOB, OPYAUH, 3apsI0B U OKPYIKAIOWIEH CPENBI B CUITY JIOIIYCKOB U IPYI'MX
MPUYMH HE OCTAIOTCS HEM3MEHHBIMH, a MMOTYUHSIIOTCS CITyYaliHBIM KOJIEOaHUSIM.

B pesynbTate mocienoBaTenbHBIX YTOUHEHHH M YCOBEPLIEHCTBOBAHMUW OblIa
co3JaHa MaTeMaTHyecKass MOJEJNb HauOoJee MOJHO M TOYHO OIHCHIBAET 3a7ady
BHeIIHEeH OaumncTUKU. COMOCTaBICHUE €€ TaHHBIX C pe3ylbTaTaMH CTPENbO MoKa3a-
JI0 XOpollee UX COBIIaJCHUE.

Ha sToMm npumMepe moka3ansl dTambl CO34aHus, pa3BUTHS U YTOYHEHUS MaTeMa-
TUYECKON MOJENH 00BEKTa, KOTOPhIE COMPOBOXKAAIOTCS MMOCTOSIHHO COIOCTABIEHUEM
U MPOBEPKON MPAKTHKOM, T.€. C CAMUM peaIbHbIM OOBEKTOM WU siBiIeHHeM. Heno-
CTaTOYHO XOPOILLIEE COBMAAEHUE PE3YIbTATOB, IPEIOCTABISEMBIX MOJENbIO, C OOBEK-
TOM BBI3bIBACT JAJIbHEUIICE COBEPIICHCTBOBAHUE MOEIN.

I'padpmyeckuii MeToa HaxOXAEHUS SKCTpeMyMma (DYHKIMH OCHOBAaH Ha T€O-
METPUYECKOW MHTEPIPETALUH 3aJa91 JUHEWHOTO IPOrPaMMHUPOBAHUSA U IPUMEHSET-
Cs B OCHOBHOM IIpU PEILIEHUU 3a7a4 JBYMEPHOI'0 IPOCTPAHCTBA U TOJIBKO HEKOTOPBIX
3a7a4 TPEXMEPHOIO MIPOCTPAHCTBA, TAK KAK JOBOJIBHO TPYIHO IIOCTPOUTH MHOIO-
IPaHHUK PEIICHUH, KOTOpBIA OOpa3yeTcsi B pe3yJbTaTe IEepPEeCceUYeHHs] MOIyIpo-
CTpaHCTB. 3aJja4y MPOCTPAHCTBA PA3MEPHOCTH OOJIbIIE TPEX U300pa3UTh rpadyUuecKu

BOOOII[€ HEBO3MOKHO.
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3amada TMHEWMHOTO MPOrpaMMUPOBAHUS B CTaHAApPTHOU opMe ¢ IByMs mepe-

MCHHBIMH UMCCT BUN.

ai% +a% <h

o e o W AR

.ﬂm]xl +ﬂm2x2£bm
x 240.%, =0

F=cx +c,x, > ma.x(min)

DTH 33/1auu JIOMYCKAOT MPOCTOE T€OMETPUUECKOE MCTOJKOBaHHE. Paccmorpum
BHayaJile TEOMETPUUECKOE UCTOJIKOBAHUE CUCTEMbI OrpaHuueHui 3amaun. Kaxmyio co-
BOKYITHOCTh 3HAYEHUI MEPEMEHHBIX X7, X; MOXXHO M300pa3UTh TOUKOW Ha IMJIOCKOCTH,
€CJIM BBECTU CUCTEMY KOOPJIMHAT U M0 OJHOM OCH OTKJIAJbIBaTh X , & IO JPYTOM X, .

BrisicHuM, 4TO reoMeTpUYecKu 03HAa4aeT COBOKYMHOCTh PEIICHUI OJHOTO OT-
JIEBHO B3SITOTO HEPABEHCTBA!

ax, +ax, <b,

PaccmoTpum npsMyro Ha MIIOCKOCTU C YPABHEHHUEM:

ax,+ax, =b.

Ota npsiMas JeIUT INIOCKOCTh Ha JIB€ MOJIYIIJIOCKOCTH, B OJTHOM M3 KOTOPBIX
CIIpaBe/IJIMBO Hallle HEPABEHCTBO, a B APYroll — MPOTUBOMONIOKHOE. J[J11 TOTO 4TOOBI
MPOBEPUTH, KaKasi U3 MOJYIJIOCKOCTEH COCTOUT M3 PEIICHUM HaIllero HEpaBEHCTBA,
clenyeT B3sITh TOUKY U3 KaKOU-IMOO MOTYIUIOCKOCTH U MIPOBEPUTH, BHIMOIHAETCS JIN
Hallle HEPABEHCTBO B 3TOM TOYKE. MHOKECTBO PELICHUIN OTAEIBHO B3SITOTO JIMHENHO-
r0 HEPaBEHCTBA MPEACTABIAECT COOOM MOTYIIOCKOCTh. JlJIsi CUCTEMBI U3 HECKOJIBKUX
TaKuX HEPABEHCTB TOUYKH, KOOPAMHATHI KOTOPBIX YJIOBIETBOPSAIOT BCEM HEPaBEH-
CTBaM OJIHOBPEMEHHO, JOJIKHBI HaXOJAUTHCA BO BCEX COOTBETCTBYIOIIUX MOIYILIOC-
KOCTSIX, T. €. IPUHAJIe)KaTh TEOPETUKO-MHOKECTBEHHOMY MEPECECUCHUIO ATUX TOTY-

IJIOCKOCTEMH.
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MHOXECTBO TOUEK Ha IUIOCKOCTH, YIOBJICTBOPSIONIMX CHCTEME OTPaHHUCHUH,
COCTaBIISIET, TAKUM 00pa30M, HEKOTOPYIO BBITYKJIYI0 MHOTOYTOJBHYIO 00JacTh (00-
JacTh JIOMYCTUMBIX PEIICHHI). YCJIOBHS HEOTPHUIATEIBHOCTH IMEPEMEHHBIX X; =
0,x, = 0 mpuBOIAT K TOMY, YTO dTa O0JACTh HAXOJWUTCS B MEPBOM KOOPIWHATHOMN
YETBEPTH.

[Tpu perieHny NBYMEPHBIX 3a7ad JMHEHHOTO MPOTrPaMMHPOBAHHS BO3MOKHBI

cienyromue curyaruu (OIP — 006y1acTh AOMYyCTUMBIX PEIICHUH):

OJIP He cymecrsyer OJIP cywectayer
(orpannyeHns
[IPOTHBOPEUYHBSI) / \
OJ1P — saMkHYy ThIi OJIP — HesaMKHY Thi
BINYKILLT N - yronsHuk BINYKIIbIL N -yroasHuk
3ajaua peleHuii He
HMCCT
i
Jaas ) 3aja4a nmeer 3amaua He UMeeT
NP S MHOKECTBO PLIHL]-IHH. TakK
E,IIII:CI:!-CIIIJDL pellenuii, KoTopsie kak OJIP
ptll[.tHH{. JOCTHIAKOTCH B HCOI'PAHHYCH B
KOTOpoe = P
JOCTHIaeTes B JIKOOOH TOYKC, : Hdl'l!):ll.fnT ICHHH
BeplLINHe DJIP [pHHALICAKALICH Bﬂi!?tlt TaHHA
cropone OJIP (yObiBaHHA)

Puc. 5.1. biok - cxema
Taxkum oOpa3zoM, UCXOAHAs 3a7ada JIMHEHHOTrO MPOrpaMMUPOBAHUS COCTOUT B
HaXO0XJICHUH TaKOW TOYKU MHOTOYTOJIbHUKA PEIICHUM, B KOTOPOH 1ieseBast (yHKIUs
F mpuHuMaeTr MakcuManabHOE 3HAYEHUE. JTa TOYKA CYIIECTBYET TOT/Ia, KOT/1a MHOTO-
VTOJBHUK PEUIEHUN HE MYCT W Ha HeM IiesieBasi PyHKIUs orpaHuyeHa cBepxy. [lpu
YKA3aHHBIX YCIOBUSIX B OJHOW M3 BEPIIMH MHOTOYTOJIbHUKA PEIICHUW LEeNeBast

(GyHKIMS TPUHUMAET MaKCUMaJIbHOE 3HaueHue. st onpenenenus: JaHHON BEPIIUHbI

nocrponm JimHnto yposrst C1X1 + CaX2 = R (rne i— mexoropas mocrosiuas), mpo-

XOJISAIIYIO Yepe3 MHOTOYTOJIbHUK PEIIeHU, 1 OyJieM Mepe/IBUraTh €€ B HAIPaBICHUU

BEKTOpA € =(C1,C2) o rex 1Op, MOKa OHA HE IPOIAET uepe3 MOCIENHIOK €€ 00-
IIyI0 TOYKY C MHOTOYI'OJIbHUKOM pemeHuid. KoopanHaTel yka3aHHOW TOYKHM U OIpe-

JIEJIAIOT ONITUMAJILHBIN IUTIaH JaHHOM 3aJIauH.
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OTmeTuM, 9TO TPU HAXOXKICHUH PEIICHUS 3aJ]a4l MOTYT BCTPETUTHCS CITydaH,
n300pakeHHbIe Ha puc. 5.2 — 5.5. Puc.5.2 xapakrepusyer ciydaii, korja meieBas
GyHKIMS TPUHUMAET MaKCUMaTbHOE 3HAUYCHWE B €IMHCTBeHHOU Touke A. M3 pwuc.
5.3 BUIHO, YTO MaKCHMalIbHOE 3HAUCHWE IesieBast (YHKIUS TPUHUMAET B JIIOOOH
Touke oTpeska AB. Ha puc. 5.4 m3o6paxkeHn ciydail, korja renenas (QyHKIUS He-
OTpaHWYCHA CBEPXY HAa MHOXKECTBE JOMYCTUMBIX PEIICHHH, a Ha puc. 5:5 — ciyuyai,
KOT/Ia CHCTEeMa OTPAaHWYCHUN 3aJa4ll HECOBMECTHA, T. €. CHCTEMa HEPABCHCTB HE

WMEET PEIICHUI.

T2 ‘ % ‘ £
A
\ A
t
0 E E -
\ Zq \ Iy
Puc. 5.2 Puc. 5.3

i
i rr ;m

Puc. 5.4 Puc. 5.5
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OTMCTI/IM, 4TO HaXOXIACHUEC MHHHUMAJIBHOI'O 3HA4YCHUA JIMHEVMHOU (bYHKI_II/II/I

Inpu I[&HHOﬁ CHUCTEMC OrpaHI/IlleHI/Iﬁ OTINYacTCA OT HAXOXICHUA €€ MAaKCHUMAaJIbHOI'O

SHAYCHUA IIPU TCX KE OTPAHUYCHUAX JIMIIb TEM, YTO JIMHUA YPOBHA Clxl 2 CE Xz = h

MEPEIBUTACTCS HE B HAIPABICHUU BEKTOpa C=(61,0) a5 MPOTUBOIIOJI0KHOM
HarnpaBlieHuH. TakuM o0pa3oM, OTMEUYEHHBIE BBINIE CIydad, BCTPEUAIOIIMECS MpU
HaXO0XJICHUM MaKCUMaJIbHOTO 3HAYE€HUS IeJeBOM (YHKIMH, UMEIOT MECTO U MpH

OIpCACICHNN €€ MUHNMAJIbHOI'O 3HAYCHUS.

AnroputMm rpaguyeckoro MeToja pemieHus 3aaaq
JIMHEITHOT0 MPOrpaMMHPOBAHUA

1. [TocTpouTh 00JACTH TOMYCTUMBIX PEIICHUM.

2. Ecnmu 00macTh MOMyCTHMBIX PEIICHUN SIBISIETCS MyCTHIM MHOXECTBOM, TO
3a/1aua He UMEET PEIIeHUs, N3-32 HECOBMECTHOCTH CUCTEMbI OTPaHUYEHUM.

3. Ecmn o6macTh MOMYCTUMBIX PEIICHWHA SIBIBSICTCS HEMYCTBHIM MHOKECTBOM,
MOCTPOUTH HOPMaJIb JIMHUHN ypoBHS N = (C€3,C,) W OJHY W3 JUHHWHA yPOBHS, HUMEIO-
Y0 OOIIME TOYKHU C 3TOH 00JaCTHIO.

4. JIuHuo ypOBHSI IEPEMECTUTH 0 OHOPHOM MpsSMOIl B 3a/lade HA MaKCUMyM B
HaNpaBJIEHUU HOPMAaJIY, B 33/1a4€ Ha MUHMMYM — B IIPOTUBOIIOJI0KHOM HaIIPABJICHUU.

5. Ecnu ipu iepeMeniieHr TMHUY YPOBHSI 10 001aCTH IOMyCTUMBIX PEIICHUI
B HAMNpaBJICHUHU, COOTBETCTBYIOUIEM MPUOIMKEHUIO K IKCTPEMYMY IeJIeBON (yHK-
1MUY, JTUHUS YPOBHS YXOJIUT B OECKOHEYHOCTh, TO 3aJja4a HE UMEET PEIICHUS] BBUIY
HEOTPAaHUYEHHOCTH 11eJIeBOU (DYHKITUU.

6. Ecnu 3amaya JIMHEHHOTO TPOTPAMMHUPOBAHUS UMEET ONTUMAJIBHOE pellle-
HUE, TO JJII €r0 HAaXOXJEHHUS PELIUTh COBMECTHO YPaBHEHUS MPSIMbIX, OTPaHUYUBA-
IOIIKUX 00JIACTh IOMYCTUMBIX PEIICHUI U UMEIOIIHNX OOIINE TOUYKH C COOTBETCTBYIO-
et onopHou mpsimoi. Ecnu meneBas GyHKUMS 3aJaud JOCTHTaeT 3KCTpEMyMa B
JIBYX YTJIOBBIX TOUYKAaX, TO 3a/laua UMEET OECKOHEUYHOE MHOXECTBO perieHui. Onrtu-
MaJIbHBIM PELIEHUEM SIBIIAETCS JH00ast BRIMYKIIas JTUHEWHAsT KOMOUHAIIUS STUX TOYEK.
[locne HaxoXAeHUS ONTUMAJbHBIX PEIICHUI BBIUUCIUTH 3HAUCHUE I1IEJ€BON (PyHK-

WA Ha 3TUX PCHICHUAX.
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ITpumep. IlycTh nmeeTcs Ba CTaHKa (815 82), wa kamzom u3 KOTOPBIX MOKHO
MPOU3BOAUTH JIBA BUAA MPOLYKIINU (P1, P2) Cranox Si MPOU3BOAUT €IUHHUILY IPO-
TyKIIUU P13a 1 yac, a €AUHULLY POTYKIUU P> — 3a 2 gaca. Cranok S: 3aTpaymBacT
Ha €UHUILY NPOIYKIUU P — 2 vaca, ama €IUHULLY TPOIYKIUU P2 1 gac. Cranox

He oosiee 8 4. CTouMOCTb

S1 moxer paborath B cyTku He Oosee 10 4., a cTaHOK S:
€AUHUILBI TPOTYKIIUU P1 cocrasnser C pyO., a CTOMMOCTh €AMHHUILI MPOTYKIIUH P
— C2 py6. TpebyeTcs ompeneauTh Takke 00HEMBI BBITYCKA IIPOIYKIIUH Piy Prpa
CTaHOK, YTOOBI BBIPYYKa OT peaju3allii MPOU3BOJICTBEHHON MPOAYKIMU ObllIa Mak-
CHUMAaJIbHOM.

Pemenue. J51 HariIsiAHOCTU CBEIEM YCIIOBHUE 3a1auMl B Tabauny 5.1.

Tabmumna 7.1.
Bun pecypca Ymucno enquHul pecypcea, 3anac
3aTpavYHBaEMOE Ha H3rOTOBIICHHE pecypca
€IMHHLbI POJYKLIHH
P, P>
Si 1 2 10
Sa 2 1 8
[IpubeUIL 32 eqUHUILLY C, C,
IPOJYKLIHH

CocTaBiM MaTeMaTHYEeCKYyI0 MOJeIb 3anaun. O003HaunM uepe3 *1 u X2 kosu-

4gcCTBa IMPOAYKIINA P1 " PE’ KOTOPLIC TNIAHUPYCTCA MMPOU3BCCTU HA KAKAOM OTIACIIb-

F=¢x +¢,X,

HOM cTaHke. CTOMMOCTh MPOU3BEACHHONW MPOTYKIUU l 2. MbI AOJKHBI

HA3HAYUTH ~7 U X2 Tak, 4YTOOBI BEIIMIMHA F 6puma makcnmansHOi.
[lepemennsie X7: X2 He MOTYT MPUHUMATH MTPOU3BOIBHBIX 3HaUCHUH. VX 3Ha-
YEHHUSI OTPAHUYECHBI YCIIOBUSIMU MPOU3BOJCTBA, 3 UMEHHO TE€M, YTO CTAHKH MOTYT pa-

00TaTh orpaHuuE€HHOE BpeMs. Ha u3roromieHue npoayKiuu Py cramox Si TPaTUT lxl

g
4acoB, @ Ha HM3TOTOBJICHHUC IIPOAYKIIMH P <X,

gacoB. [lockombKy Bpemsi pabOThI
cTaHka Sl e npeBocxoaut 10 4, To BenmmuuHbl X7 U X2 OIDKHBI YIOBIETBOPSITH HE-

PaBEHCTBY:

;1'!+2;x'1£lﬂ.
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> «:
AHAJIOTUYHO MOJKHO MMOJYYHUTh HCPABCHCTBO JId CTAaHKa S" 2'rl +) 2 _8.

Kpowme Toro, BenmuuuHbl X7 1 X2- HE MOTYT OBITH OTPUIIATCITLHBIMH:
X, =0, X, 2 0

[0 CMBICITY 3aauu. Takue 3a/1aun KpaTKO 3aMUCHIBAIOTCS CIEAYIOIINM 00pa3oMm:

x,+2x, <10
25+x,<8
x, 20, X, >0
F=c¢x +¢,x, >max
I/ITaK, MareMaTuideckKass MOJIC/Ib 3aJla4u. HaWTH TaKOH ILIaH BBIITYCKa IMPOAYK-

X =

XX .
1005051 ( 1 2), YAOBJIETBOPAIOIIAN CHCTEME W YCIOBUIO 3aJayd, IPU KOTOPOM
(GyHKIMS TPUHUMAET MaKCUMaIbHOE 3HAaYCHHE.

Petienusi, y1oBIeTBOPSIONINE CUCTEME OTPAHUUYCHUN U TPEOOBAHUSIM HEOTPHU-

¢ =1

HaTCJIbHOCTH, SABJIAIOTCA JOITYCTUMBIMH. Bo3smem )%

MaremaTtuueckas MOJECIIb 3a1a4u.

x+2x,<10
2% +x, 58
X, 2 0, X, 2 0
F=1-x+1-x, > max
[locTpoenue o0aacTy JOMYCTUMBIX PEUICHUM 11eJIEBOU () yHKIIUU F,
1. CTpouM NpsIMOYTOJIBHYIO CHCTEMY KOOpAWHAT. Tak Kak, X! u X2 HeoTpHIa-

TCJIbHBI, TO MOKHO OI'PaHUYNUTLCA PACCMOTPCHHUEM IICPBOI0 KBaApaHTA.

[TepBoe orpannyeHue:

X —I—Z:JL'2 <10
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Bropoe orpannuenue:

2x1+x2£8

x |04
x, |8|0

OT1noxum IMOJIYUYCHHBIC TOYKH Ha YHMCJIOBBIX OCAX H HaﬁI[CM IMOJIYIIIIOCKOCTH, KOTO-

PpbIC COOTBETCTBYIOT JJAHHBIM OI'PAaHUYCHUSIM.

i = (Cl ,Cy )
ITocTpouM HOpMaib TUHHUN YPOBHS :

JIunuto ypoBHs F mepemecTuM 0 OMOPHOU MPsIMOI B HATIpaBJIEHUH HOpMa-
7, T.K. B 3a7ja4€ HEOOXOANUMO ONpPEAETUTh MAKCUMYM HEIEBOU PYHKIIUH.

Toukor MakCUMyMa 31€Ch SBIISIETCA TOYKA C, KOOPJAHUHATBI KOTOPOU OMpe-
JEIAI0TCA U3 CUCTEMBI YPaBHEHMM, pelllas KOTOPYIO, IOJydYaeM TOYKY MaKCHMyMa

C(2,4), F =6

- (cm. puc. 5.6.).

4

X1+2X:= 10

Puc. 5.6.

Jleymepnule 3a0auu TUHENIHO20 NPOZPAMMUPOBAHUA

pewiaromes zpagpuuecKu.
Jlns cinyyas N=3 MOKHO pacCMOTPETH TPEXMEPHOE MPOCTPAHCTBO M II€IEBas

¢GyHKIMs OyneT NOCTUraTh CBOEr0 ONTUMAJIBLHOIO 3HAYEHUS B OJHOM M3 BEPIIMH
MHOTOTPaHHUKA.

B o6miem Buje, Korjaa B 3agade y4acTBYOT /N HEHM3BECTHBIX, MOXHO CKa3aTh,
YTO 00JACTh JOMYCTUMBIX PEUICHUM, 3a1aBaeMasi CUCTEMOUM OTpaHUYMBAIOIIUX YCIIO-
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BUH, TIPEJICTABIIACTCS BBITYKJIBIM MHOTOTPAHHUKOM B H-MEPHOM IPOCTPAHCTBE H OII-
TUMaJIbHOE 3HAYCHHE IICJICBOM (PYHKIIMM JTOCTHTACTCS B OJHOW WM HECKOJBKHX
BEpIIHAX.

Jlns perrenus 3amaun JTuHEHHOTO nporpamMvupoBanus (3JII1) 6ol pasmep-
HOCTH CYIIECTBYET YHUBEPCAIBHBIN CIIOCOO PEIIeHUs 3a/1a4d JUHCHHOTO MPOrpaMMHU-
POBaHUsI, HA3bIBACMBIH CHMILIEKC-METOJIOM.

[Tpumep.

Haitu *2/ mpu KOTOPOM (PYHKIMS JOCTUTAET SKCTPEMYMA!

L=50x, +40x, — extr, _
: €CIIM UMEIOTCS OTPaHUYCHH:

2x, +5x, <20,
8x; +5x, <40,
5x; +6x, <30,
X =0 Vi=12

Pemenne.

Cucrema OrpaHM4YEHUN ONPENEIIAET TPAHUYHBIE MTPSAMBIE:

s SLylial,
10 4
X X
L: L+2=1
=58
[Pl (oL R
Y6 s

Puc. 5.7.
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C y4€ToM HCXOHOM cucTeMbl HEpaBeHCTB cTpouM O/IP.

[Ipssmas

‘E‘{] - SU_TI + 40_1-2

umeeT Bektop HopMmanu N (5;4) u Hanpasnsromuii BekTop S (-4;5). OnopHoe
[OJIOKEHIE MAKCUMyMa JIHHHS ypoBHs GyHkimn L 3annmaer B Touke C (Harnpasite-

HHE POCTa BeKTopa HopMaiu), B Touke U — omopHOe NonoxeHne MHHUMAIEHOTO

SHAYCHUA JIMHUA YPOBHA (I)YHKI_[I/II/I

Nmeem:

1) L. =L(0)=L(0;0)=50-0+40-0=0;

min

8x, +5 40 xl:ﬂ
X X+ =40 ’
o B Ay T ] I D = 23
- ’ S.Tl +6I2 =31 e :ﬂ
2= 93°
Torga
B =L(C]:L(%;ﬂj=5{]-%+4U-ﬂ=w=265i.
23’23 23 237 2 23
OTBeT:
0 5 2
L. =Onpu X =| |;L. =265-npu X =|2 |
0 23 40
23

o1



ITpumep.
Haiitu wian

X
X=|"" L .20, 2,20
Ag

MIPU KOTOPOM:

4x, - x, 20,
2%+ x5 26,
L(x)=4x,+2x, > min, rae { x, +2x, <186,
- u=l
| X <4,

Pemenne.

Crpoum O/IP, npoBOoMM JTUHUM YPOBHS Ly;
4x; +2x, =const

u Bektop N = (4; 2). T. k. permaercs 3aaua Ha OTBICKAHHE MHHUMYMa (yHKIIHH, TO
(UKCUpyeM MOJIOKEHUE OMOPHOM MPsIMOM B HANpPaBJICHUU, MPOTUBOIOJIOKHOM BEK-

topy N . B pesynbTaTe onopHas mpsiMasi COBIAAAET C TPAHUYHOH MPSAMOiA !

2 u 1po-
XOIUT 4Yepe3 JIBE YIVIOBbIE TOUKU A U B. 3agaya mmeeT GECKOHEYHO MHOTO OIITH-

MaJIbHBIX PEIICHHM, SIBIIMIOMINXCSA TOYKaMu oTpeska A B,
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A=4,M4,: B=0NE&:

2x,+x,=6, ({,) 4x, —x, =0, (£,)
+ - +
x-x=0, () 2x,+x,=6, (£,)
3x,=6 = x;=2, x,=2; 6x =6 =x=1.%,=4;

X . = 2. X =1 A
onT 2 OIT 4

O6uee pemenre (BBITyKIIas TUHEHHAass KOMOUHALMSA ToUeK oTpe3ka A B) umeer Bu:

X, =tX _+(1-1) X2 =;.@]ﬂi-;)-@]:(;j;} te[0;1].

Beruuciasem

Ly =L(X.,)=4-242-2=1(x2 )=4-1+2-4=12.

0T iy}

[ 141
Xmin =5
OTtBeT: 4~

ITpumep.
Haiitu wian

J, te[0;1], L, =12.

X
X X 20, %20,

X

IpU KOTOPOM

[5x,— x,20,

- X+ 25
L(¥)=3x, +7x, — max, rze - i
23

2%, -3x, <0.
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Puc. 5.10.
Pentenue.

Crpoum O/IP, npoBOIMM JTUHUIO YPOBHSA Ly

3x, + 7x, = const

u Bektop N = (3;7). B nanuoii 3amade HeOOXOMMMO HAliTH MakCHUMYM IIeJIeBOIi
(yHKIIMHY, TO3TOMY JIMHUIO YPOBHS (PUKCHUPYEM B HAMpPaBICHUU HOPMAIbHOTO BEKTO-

pa. B Buay Toro, uro B HanpasieHun Bektopa Hopmanu OJIP He orpaHnyeHa, JIMHUSA

YPOBHS YXOJIUT B OECKOHEYHOCTB, T. €. MaX L(x)—>+ee.

Takum obpazom, 3amaua JII1 He umeeT perieHus B BUAYy HEOTPAHMUEHHOCTH LIETIEBOI
GbyHKIMH.

ITpumep.

Haiitn man

X
x = » Xi2d), 2520,

Xy

IpU KOTOPOM

3x,— %, 20,
X, <6,
L(f]=4xl +512 —}IIIEI}[,]",[I,E 4 2IL+ xz :3161
—% +2x%, 22,
| &% e
ST ;
1 ;I \ IZI
4 | | | | Iq
4 .‘F3
Puc. 5.11.
Pemenue.

CTpOI/IM MpsAMBIC JIMHWH, COOTBECTCTBYIOIUE HCPABCHCTBAM CHUCTCMbI OFpaHI/I‘-IeHI/Iﬁ nu
HaxXO0JUM HNOJYINUIOCKOCTH, SABJIAIOIIUCCA o0JacTAMHU peHIGHI/Iﬁ 9THUX HCPABCHCTB. 0O06-
JIaCThb OOIIYCTHUMBIX peIHCHI/Iﬁ 3aJlaun ABJIACTCA IIYCTBIM MHOKCCTBOM. 38].'[3‘-121 HC

HMCECT PCHICHHA B BUJY HCCOBMCCTHOCTH CUCTCMBbI OFpaHquHHﬁ.
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2. MIPAKTUYECKUM PA3JIEJ

2.1. Ilnan npakTHYeCKUX 3aHATUH

2.1.1. Kom0uHaTOpPUKA H BEPOSITHOCTD
1. B Teuenue roma Tpu (GUPMBI MOTYT OOAHKPOTUTHCS HE3ABHCUMO JPYr OT
apyra ¢ BepostHocTssmu 0,2; 0,3; 0,5. Halitu BeposITHOCTH TOTO, YTO B KOHIIE

roga 1) 00aHKPOTATCS pOBHO JABE GUPMBI; 2) XOTs ObI'oHa prpma

2. BeposiTHOCTh ayIMTOPCKON MPOBEPKHM B TeueHWe rofa s bemapycOanka
pasHa 0,8, a mns [Ipuop6anka — 0,9. HaifTu BEpOSATHOCTH TOTO, YTO B TeUe-

HUE rojaa OyayT npoBepeHsl 1) o6a 0aHka; 2) X0Ts ObI OIMH OaHK.

3. BeposTHOCTH TOTO, UTO MOTPEOUTETH YBHIUT PEKIaMy TI0 KOKIOMY M3 Tpex
TeJIeKaHajoB, cooTBeTcTBeHHO, paBHa 0,4; 0,6; 0,7. KakoBa BeposSITHOCTh TO-
0, YTO MOTPEOUTENIb YBUIUT pekiaMy 1) TOJNBKO IO OJHOMY U3 KaHAJIOB; 2)

I1I0 BCEM TPEM KaHaJIaM.

2.1.2. 3agaum B EXcel

BAPHAHT

Zamanue Ne 1 Co3nmars nanky \KontponbHas (Pamwmims), a B Helt aBe manku: «J{o-

KYMEHTBI» U «APXUBBI», JUISI KOTOPBIX BBIOpATh MPOU3BOJIbHBIC 3HAUKH (ITMKTOTPaM-

MBI).

Jaganue Ne 2

2.1. B nporpamme Microsoft Excel coznate Tabuuily 1o mpeioKeHHOMY 00pasily

COIIACHO BapHaHTy (BMeCTO cii0Ba «(hopMyIia» BBOASATCS COOTBETCTBYOIHUE (hopmy-

7Bl pacyeTa) M Mpou3BecTH ee dhopMaTupoBaHue: MPUPTOBOEe 0(GOpMIICHHE, BBIPAB-

HHUBAHHUC U IICPCHOC TCKCTA B quﬁKaX, O6paMJ'ICHI/Ie u T.II.
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2.2. Ha sTom xe nucte (Hroke TaOJIMIIBI) COTJIACHO 3aJ[aHMI0 BapuaHTa CO31aTh JHa-

IrpaMMy, 0003HAYMB HA HEH BCE BO3MOKHBIC HOoAIMMCH (BaFOHOBKI/I, Jereuay, noAmnucu

ocelt u Jip.).

2.3. Cnenath KOIUIO CO3JIaHHOW JUarpaMMbl (pa3MECTHB €€ PSJIOM C OPUTHHAIOM) U

IPOM3BECTH HA HEM M3MEHEHHUSI, COIJIaCHO 3aJaHUIO BapHUaHTa.

Hauncnenne 3apadoTHOIN ILTATE
Hadbaera Umozo
A0 Oxnad | 3a cmax, | Moemus
HEUUCTSHD
%
Epwoe E.E. 800 25 dopmyna| dopmyna
Cupopoe C.C. 680 10 fopmyna| dopmyna
MeTpoe M.11. 540 0 topmyna| gopmyna
Meanoe 1_11. 720 5 topmyna| gopmyna
Cynma zapabomuoill nnamer:| copuyna

Ecnw oknag = 700 , To npemuAa — 30% ot oknaga, wHave — 40%.
OTcopTHpoBaTe COTPYAHMKOE No andgasnTty (no ctonbuy ©AC).

Juazpanmma — obbemHan ructorpamma ana ctonbuoe «Oknags v allpemnas.
HzmeHeHHA B KONUKU OHATPAMMEL:
M3MEHWTE LIPWHTOEDE 0fOPMINEHWE 3ar0NOBKOR

pPa3mMecTUTe NereHaY BBEPXY (MO LEHTPY)
pacnono#uTe nognuck ock X (TWMO) nog yrnom 45°

M3MeHWTE ofopmnedne cTonbuoe (4o0aenTe 3aMMBKY TEKCTYPOR UKW yaopom)
MaMeHUTe dopMaT oBnacT guarpammel (CKPYMMTE YIAsl, A0DABNTE rPanHEHTHYD 3anWBKY)

2.4. JIuct ¢ Tabauneil 1 TuarpaMMaMu IIeperMMEHOBATh M IIOJATOTOBUTD €ro K IeYaTH,

3a/1aB CIEAYIOIINE TapaMeTphbl:
OpUEHTAIIUS JTUCTA — «allbOOMHAsI»;

Ta6J'H/II_Ia u 00e AuarpamMmmbl JOJIKHBI YMECTHUTBCA Ha OAHOM JIMCTC, OBITH PacCIIOJI0KE-
HBI 11O €T0 HCHTPY U UMCTb MAaKCUMAJIbHO I[OHYCTI/IMblﬁ pasMep (3& CUCT U3MCHCHUA

MOJICH; pa3MepoB TUarpaMM U UX pa3MEICHUs).
BKJIFOYUTH 1€YATh TUHUN CETKU U 3ar0J0BKOB CTPOK M CTOJIOIOB;
3a7aTh H€YaTh TEKYILEH JaThl B JIEBOM YTy BEPXHErO KOJOHTUTYJIA U MeYaTh UMEHU

(haiina B LIEHTPE HIHKHETO KOJIOHTUTYIA.

[IPUMEYAHUE: meKywas oama u ums Gaina 0oaxcHul Oblmb noMeujeHvl 8 KOIOHMU-

myja nymem 6CmdasKu Cneyuaibrblx CUMEB0JI08.
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Coxpanuth HOKyMeHT Excel B co3manHOl mamke «/IoKyMEHTBI» 1O UMeHeM 3aja-

Hue Ne2.

Jaganue Ne3

Cosznath mokyment Word, 3aaB 1j1s HETo CIeAYIONINE ITapaMeTPhI;
pasMep Oymaru — A4, opueHTAIUS — KKHIHKHASY;
JeBOE, IIpaBoe, BEpXHEEe U HIDKHEE OIS COOTBETCTBEHHO 2.5, 1.5, 2 m'1.5 cwm;

BEPXHUH KOJOHTHUTYJ, COJCPKAIIMA TEKYIIyio JaTy (paclolioKeHHYIO ClieBa) U

HWOKHHUU KOJIOHTHUTYJI, COEePIKAITUi HOMEpP CTPAHHMIIBI (CIIpaBa).

Co31aHHBIN JTOKYMEHT JIOJDKEH BKJIFOUATh YEThIPE O3arIaBJICHHBIX paszena (nassea-

HUsL pazoenos opopmums cmuiem «3a201080k 1»),; CIEAYIOMETO CONEPKAHUS:

PA3SJAEJ 1 03ATJIABUTHh «CO3JJAHUE U O®OPMJIIEHUE TEKCTO-
BOT'O JOKYMEHTA» 1 IOMECTUTb B HETO TEKCT, CKONUPOBAaHHBIN U3
¢aiura lokyment.doc, pasmeriennoro B-manke OUT Ha cepBepe, oTdopMaTHpOBaH-

HBIH CJIeAYIOINM 00pa3oM:
Ha3BaHUe TekcTa — 00bekT WOrdArt, ¢ BeIpaBHUBAaHHEM <I10 IIEHTPY;

mpudt Tekcra — Courier New, 12, kypcuB; BbIpaBHHBaHHE a03alleB — «II0 IIH-

PHHE» C UCIIOJIb30BAHHEM NEPEHOCOB,

WHTEPBAIBI. TIepen ab3almeM — 6 IT, MEXKCTPOUHBIM — IIOJYTOPHBIN»; TepBas

CTpokKa — oTcTyn 1 cwm;
BTOpOﬁ a63au TCKCTA [IOMCCTUTH B paAMKY IIPOU3BOJIbHOI'O THUIIA, IBETA U IIUPHUHBI.
PA3JIEJI 2 03ATJABUTHh «JOBABJEHHUE B JOKYMEHTBI WORD

TABJHUIH U IUATPAMM EXCEL» 1" TOMECTUTbh B HEI'O TABJIUIY U

OJIHY JUATPAMMY, ckonmupoBaHHYI0 u3 (aiina 3amanue Ne2.XIs.

PA3JIEJL 3 03ATJABUTHh «MCIIOJB3OBAHUE B WORD TABJIUI,
QUOAABTER. (Grcir 10 | OBPEKTOB WORDART M KAPTHHOK>

KapTMHIE U CO3JIATH B HEM OO0BSBJICHHUE O MPOJIaKe KaKo-
nfibenTa 0nMcaHKe 0BBeKTa NPOLAMM
MPOOAHM

| ro-mu0o 00bEKTa, KOTOPOE AOKHO OBITh OdopM-

TenedoH
TenedoH
TenedoH
TenedoH
TenedoH
Tened oH
TenedioH
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JeHO B BUje Ta0umiel. OObsIBICHHUE AODKHO coaepxkaTh 00bekThl WOrdArt u coot-

BETCTBYIOIYIO KADTUHKY.

Bwmecto ciioB «kapTHHKa 00BEKTa MPOAAXKU», KOOBEKT MPOJAKHUY», KOMUCAHHE 00B-
€KTa MPOJXKU» U «TellepOH» BCTABUTh KAPTUHKY U TEKCT, COOTBETCTBYIOILIUE TeMa-

TUKE O0BABIICHHUA.

Hanpumep, BpIOpaB B kauecTBe 00BEKTa MPOJIAKU «AOM», B OOBABICHUE BCTABISETCS

KapTHHKaA C I/I306pa>KeHI/IeM AoMa 1 Jar0TCA €TI0 OCHOBHBIC XaPaKTCPHUCTHUKMU.

PA3JIEN 4. COAEPKAHUE — JIOJDKEH COJCP)KATh OTJIABJICHUE JOKyMEHTa (Ha3Ba-
HUS pa3JIe)ioB C YKa3aHUEM CTPAHUII), BCTABJICHHOE C MOMOIIBIO COOTBETCTBYIOIICH

koman el Word.

Coxpanuth nokymeHnt Word B cozmanHol manke «J/[oKyMEHTBD» O] UMEHEM 3ajia-

Hue Ne3.

Jaganue Ne 4

B nporpamme PowerPoint co3aath npe3eHTanuio, COCTOSIIYIO U3 TISTH CIIal0B Clie-

AYIOWIECTO COACPKAHUA.

CJHAUJN 1 — nomxeH coaepkath 3arojioBok «Kakue 0OBEKTHl MOKHO pa3MeliaTh Ha

cllaiiiax mpe3eHTanuu ?», opopmieHHbIN ¢ npumeHerrnem WordArt.

OcTanbHbIC CJ'I&fII[BI JOJDKHBI COACPKATH 3aroJIOBKH (HCDC‘-II/ICJ'ICHI/IC O6’B€KTOB) n

OpUMEPHLI 00OHLEKTOB:

CJANJ 2 — 3aroiioBok «TekcToBbie (hparMeHTHI» W 1Ba ab3ara, CKOMUPOBAHHEIE C
NepBOM CTpaHUIbl JoKyMeHTa 3amanue Ne3.doc. BeraBieHHBIH TEKCT oTdOpMATH-

pOBaTh: 3aaTh MHTEPBAJIBI, HK3MEHUTH HIPUPTOBOE OHOPMIICHHE.
CJAM T 3 — 3aronoBok «Tabnaumb» u Taduuiy u3 fokymenrta 3aganue Ne2 . xIs

CJHAUN 4 — 3aronoBok «JluarpaMmbI» U U3MEHEHHYIO JUarpaMMmy U3 JOKyMeHTa 3a-

nanue Ne2.xls

58



CJHAUJ S5 — 3aronoBok «KapTuHku, pucyHkd, aBTOPUTYpBI, QOpMYJIBl U Apyrue
OOBEKTHI» U MO OJTHOMY MPOU3BOJIBHOMY MPUMEPY TaKUX OOBEKTOB. Dopmyny ese-

cmu ¢ ucnoavzosanuem cpeocmsea Microsoft Equation 3.0 (BCTABKA>OBBEKT).

JIist co3aHHBIX CIAloB 3a/aTh pa3iuuHoe (PoHOBOe odopmieHue, K 3arojoBKaM
NPUMEHUTH pasnmuHoe mpudroBoe odhopmienue wim WordArt, a Takxke HCIOIb30-
BaTh pasziInyHbie dP(EKTHl CMEHBI claai10oB U 3G (PEKThl aHUMAIUU JJIS TTOSIBJICHUS

00BEKTOB Ha citaiax (MepBbIM JOJDKEH TOSIBIATHCS 3ar0JIOBOK Claiiia).

Coxpanuth A0okyMeHT PowerPoint B co3ganHOl mamnke «/[OKyMEHTBI» IOJ UMEHEM

3ananue Ned.

Jagaunue Neb

Bce ¢aiiner u3 manku «J[OKyMEHTBI», CO3JJaHHBIC B IMM.2-4, 3aapXUBUPOBATH B CAMO-
PaCIaKkOBBIBAIOIIMKCS apXHUB, KOTOPBIA TOMECTUTH B MANKy € ApXUBBI». APXHUB JOJI-
KEH COJepKaTh KOMMEHTapuil 00 aBTOpe U OBITH 3a0JI0KUPOBAH.

2.1.3. lIporpamma ACCESS

Bapuant

1. Co3nate Tabmunpl: «A3b1k» 1 «Ctpadbl FOKHOM AMEPUKH», COIAEpKAIINEC

CJIEIYIOIINE OIS

«513bIK» «CmpaHbI FOXXHOU AMEPUKU»
HasBaHue nons Twvn gaHHbIX HasBaHue nons Twvn gaHHbIX

Kopg CyeTyunk Koa ctpaHsbl CyeTyunk

AsbIK TeKCToBbIN CrtpaHa TeKcToBbIN
Ctonuua TeKCTOBbIN
Mnowaab Yncnoson
A3bIK [None nogcTtaHoOBKM
[eHbrn TeKcTOBbLIN

I[aHHBIe JJI1 BBOJA B CO3JaHHBIC Ta6J'II/II_H)I:

Kon A3bIK
1 NCNaHCKNi
2 | noptyransckum
3 AHIMUNCKUIA
4 HuaepnaHackun
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Kop CtpaHa Cronuua Mnowagb AsbIk DeHexHasn eaun-
CTpaHbl (TbIC. KB. KM.) HUUa
1 ApreHtuHa | ByaHoc-Anpec 2780,4 NCNaHCKNi neco
2 Bonueusa Cykpe 1098,6 NCNaHCKU GonveraHo
3 Bpasnnua Bpasunnua 8547,4 nopTyranbCKumn pean
4 BeHecyana | Kapakac 912 NCNaHCKNi Gonueap
5 "anana [xopaxTayH 215 aHIMUNCKNIA nonnap
6 Konymbus CaHta-®Pe-ge-borota 1138,9 NCNaHCKU neco
7 Maparsav ACYHCLOH 406,8 NCNaHCKU ryapaHu
8 Mepy Jlnma 1285,2 NCNaHCKNi HOBBIN COIb
9 CypviHam Mapamapun6bo 163,3 HuaepnaHacKkun rynbgeH
10 Ypyrsan MoHTeBugeo 176,2 NCNaHCKUn neco
11 Yunn CaHTtbsro 756,6 NCNaHCKNi neco
12 OkBagop Kuto 272 NCNaHCKUi CyKpe

2. Co31math 3ampoChl, BRIBOISIIIHE:

— CTpaHbl ¢ YKa3aHUEM HX IUIOIIAIN U TOCYTAPCTBEHHOIO S3bIKA;

— CTpaHbI C JEHE)KHON €IMHULICH «I1eCO» B MOPSAKE BO3PACTAHUS UX IUIOLIAIH
(momst: «Ctpana», «Ilnomanp», «J{eHbru»);

— CTpaHbl, «TOBOPAIIKME» HA MCIAHCKOM s3bIKe ¢ muromaanio 6onee 1000 Thic.
KB. kM. (mosst: «CtpaHa», «Ilmomanp», «S3bIk»);

— CTpaHbl CO CTOJIMIIAMH, HAYMHAIOIMUMUCA Ha OYkBbI «b» m «C» (moss:
«Ctpana», «CTtoJura);

— CTpaHbl, Ha3BaHUE JACHEKHOW EIUHUIIBI KOTOPHIX COCTOUT U3 4 CHMBOJIOB
(monst: «Ctpana», «JIcHbru»);

— KOJIMYECTBO CTPaH, Ha3BaHUE KOTOPHIX COCTOUT U3 8 CHMBOJIOB;

— BBIBOJI MH(OPMAUWHN O CTPaHe, BBEJICHHOU B OKHE auajiora (Bce ImoJis).

3. Co3math OTYETHI M TPOM3BECTH MX (POPMATHPOBAHKE B PEKUME KOHCTPYKTOPA

— 1o Tabnune «Ctpansl FOxxHOUW AMEpHKH» C BBIBOJIOM BCEX MOJIEH, KpoMe
noJist «KOJ cTpaHb». OTYeT N0KEH OBITh OTCOPTUPOBAH MO Moo «CTpaHa» Mo BO3-
pacTaHuIo.

— IO TIEPBOMY 3alpoOCy, CIPYINIUPOBAB €ro MO0 MO0 «A3bik». B oTuere npeny-
CMOTpPETh MOJICUET O0IIel IUIomaau BCeX CTpaH, a TakKe BBIBOJI MHUHUMAJIbHOU U
MaKCUMAJIbHOW TUIOIIAN IO KaXIOM IPYIIIE CTPAH;

— 10 TPETbEMY U YETBEPTOMY 3aMpPOCy.

60



3. PA3JIEJI KOHTPOJISI SBHAHUH

3.1. IlpoBepouHbie padOTHI

3.1.1. Bonipocsl Teopuu

Moaudukanus o0bekToB B mporpamme CoreIDRAW:

Kakumu nHCTpYMEHTaMH MOKHO CO371aTh KPUBYIO?

Kak no6aButh/ynanuTh y3en Ha KpUBOM ?

Kakue THIIBI CerMEHTOB MOKET COIepKATh KPUBas?

Yrto Takoe ynpaistonue MapKephl KPHBO ?

Kak mpeoOpa3oBaTh OCTPHIA YTOd B CTIAKCHHBIN/ CHMMETPUYHBIHN ?

Kak mpeo6pa3oBaTh 00BEKT B KPUBYO?

KakuM HHCTpYMEHTOM MOYKHO Pa3JIeIuTh OOBEKT Ha JIBA HE3AaBHCUMBIX O0BEKTA?

B yem oTnuumMe TEKCTOBBIX OOBEKTOB, KOTOphIe MOXHO co3ngaBaTh B Corel-
DRAW?

Kak co3naBats, pemaktupoBaTh U GOPMATHPOBATH TEKCTOBBIE OOBEKTHI?

Kak npumennts 3pp ekt OyKBUITHI?

Kak moBepHyTh/CMECTUTH CUMBOJIBI TEKCTA?

Kak n3MeHnTh HHTEPBa MEX1y CUMBOJIAMH/CTPOKAMH TEKCTa?

Kak pa3mMecTuTh TEKCT 1O TPACKTOPHH ?

Kaxoif TeKCT MOKHO pa3MEeCTHTh TOJIBKO M0 HE3aMKHYTOH TPACKTOPHH ?

Kak m3MeHHUTh pacCTOsTHIE MEXITY TEKCTOM U TPACKTOPHEH ?

MO>KHO JIT OTAEIUTH TEKCT OT TPACKTOPHH ?

Kak ropu30HTaIbHO/BEPTUKAIEHO OTPA3HTH TEKCT?

Kaxk co3naTh CBS3b MKy paMKaMH TIPOCTOTO TEKCTa?

Kak moMecTuTh mpocToil TEKCT BHYTPh O0BEKTA?

Kak 3amaTh o0Tekanne 00beKTa MPOCTHIM TEKCTOM?.

OcHoBHbIC HHCTpYMEHTHI TporpamMmbl Adobe Photoshop:

Kak 3arpy3uth 1ONOJHUTETHHBIE HA0OPHI KHCTEH?

Kak 106aBuTh/ynanuTh KUCTH?
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Kak n3MeHHuTh pasmep U )KECTKOCTh KUCTH?

B kakux pexxnMax MOKHO paboOTaTh C HHCTPYMEHTAMU BBIICIICHUS ?

Kak omHOBpeMEHHO BBIJICINTH HECKOJIBKO HECMEKHBIX 001acTel n300pakeHs ?

Kak pexxum HajoKeHHsI TUKCENeH BIMSCT Ha IIBET P PUCOBAHUH WJIH 3aJTHBKE ?

Kakwue BuibI ¥ TUTIBI TPATUCHTA MOYKHO UCTIOIB30BATh MPH 3AJTUBKA TPATHCHTOM?

Kakyo dopmy nomken umeTh (parMeHT U300pakeHUsi, YTOOBI €r0 MOXKHO
OBLJIO UCIIOJIB30BATh KaKk 00pa3ell y30pa JJIsl 3aTUBKH?

Ha uto Bnustor mapametrpsl /Jonyck u CMexXHBbIE AuKCceau TPU BBIICICHUU
BOJIIIICOHOM MMATIOUKOM?

Kak momy4uTs momymnpo3padHyio 3aJIUBKY ?

Kak npu kaapupoBaHUM MOTYyYUTh N300paKCHHE 3aTaHHOTO pa3Mepa?

C nmomomiplo0 Kakol KOMaHIbl MOXKHO YBEIUYUTH/YMEHBIIUTH pa3Mepbl U300-
paxeHus?

C momompl Kakoil KOMaHAbl MOKHO W3MEHUTHh OpPHEHTAIMI0 OOBEKTa Ha
N300pakeHUs?.

OcHOBbI KOMOMHATOPUKHU: OCHOBHbBIC MpaBuia komOuHaTopuku. KomOuHanuum
O0OBEKTOB:

OCHOBHbBIC TOHATHUS TEOPUH BEPOSITHOCTEH: CIydailHble COOBITHS, BEPOAT-
HOCTb.

JeiicTBus Haa coObITUAMU. OCHOBHBIE TEOPEMBI BEPOITHOCTEH (Teopema ciio-
KCHUS 1 YMHOKCHUS).

®opmyna oo BeposiTHocTH. Popmyna baiteca.

[TondaTHEe cny4ailHOM BEJIMYMHBI. 3aKOHBI PACIPENCIICHUS CIy4alHbIX BEJH-
yuH. YHUCIIOBbIE XapaKTEPUCTUKU CITyYalHBIX BEJIUYUH U UX BEPOSTHOCTHBIN CMBICII.

OcHOBHbIC TIOHSTUSI MAaTEMATHYECKON CTAaTUCTUKU. MeToibpl aHalmu3a CTaTh-

CTUYECKUX 3aBUCUMOCTEMH.
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3.1.2. IlpakTH4yeckue 3aaaHus

3ananue 1.
NmeroTcs cnenyromye JaHHbIE O 3aBUCUMOCTH IIEPEMEHHOM Y OT MEPEMEHHOM X:

Xi | -3 -2 -1 0 1 3 a c
yi | 10 8 4 3 2 2 b d

BBIpOBHATH 3Ty 3aBUCUMOCTB BJIOJIb NIPSAMOM y=auX+ap. [locTpouts nuHuIO pe-
IPECCUHU IIEPBOTO POLA.

3ananue 2.

Pemuth cucteMy JMHEHHBIX alreOpanyecKuX ypaBHEHUM, npuMeHuB «llaker
perrennii» B Excel:

2X1+  Xo— X3=1
X1— 3Xot+ 4x3=2
11x1=12X+17x3 =7.
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4. BCIOMOT'ATEJIbHBIN PA3JIEJI

YACTHOE YYPEXIEHUE OBPA3OBAHNA
«AHCTUTYT COBPEMEHHBIX 3HAHUI UMEHHU A M.IIIMPOKOBA»

VTBEPX/JAIO

PexTop MHCTHTYTa COBPEMEHHBIX 3HAHUM
nmenn A.M.IIupokoBa
A.JI.Kanmnos

2023
PeructpanuonHssiit Ne V]-02- fyu.

4.1. YuyeOHas nporpamMmma

WH®OPMAIIMOHHBIE TEXHOJIOTUH
B IPOEKTHOM JESTEJIBHOCTHU TU3AVMHEPA

YuebOHas nporpamMmma yaIpeKaA€eHusl BbICIIECTO 06p330BaHI/IH

10 Y4eOHOM QUCHMILVIMHE JJIS CIIeHAJIbHOCTE !
7-06-0212-01 JImuzaiin

2023
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YuebHas mporpamma cOCTaBJIeHa Ha OCHOBE 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIIETO
obpaszoBanus (OCBO 7-06-0212-01-2023) o cnenmansaoctu 7-06-0212-01 J{uzaiin.

COCTABUTEJIb:
B.®.Cnenmos, mnpodeccop YacTHOTrO
yupexeHust oopazoBanusi «MHCTUTYT
COBPEMEHHBIX 3HAHUU VMEHH
A.M.IIIupokoBa», KaHIUAAT TEXHHUYE-
CKHUX HayK, JIOLUECHT

PEKOMEH/OBAHA K YTBEPXJIEHUIO:

Kadenpoit quzaitna YacTHoro yupexxaeHus o0pazoBaHust «THCTUTYT COBPEMEHHBIX
3HaHui umeHu A.M.IlIupokoBa»
(mporokoist Ne 10 ot 29.05.2023);

Hayuyno-meTonnueckuM coBetoM YacTHOro ydpexxiaeHusi oOpazoBaHusi «MHCTUTYT
coBpeMeHHbIX 3HaHui nmeHn A.M.IlIupokoBa»

(mpotokost Ne 5 ot 26.06.2023)
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HOACHUTEJIBHASA 3AIIUCKA

Hacrosimas yueOHasi mporpaMma npeHa3HadueHa Jyisi CTyJAEHTOB, CIyIIaTeNne,
OCBAaMBAIOLIUX COJEpKaHuEe 00pa3oBaTEIbHON MPOrpaMMbl YIIIyOJIEHHOTO BBICIIETO
oOpasoBaHusi, GOpPMUPYIOIICH 3HAHUS, YMEHUS U HaBBIKM HAyYHO-TIEJArOTUYECKON U
Hay4YHO-HUCCIIE/IOBATENILCKON padOThl M OOECreyuBaIONIeH MOJYyYeHUE CTENEHHU
Marucrpa.

O6meo0Opa3zoBatenbHas auctuiuinHa « MHpopMalimoHHbIe TEXHOIOTUU B TIPO-
EKTHOU JIeATEeIbHOCTU IU3aiiHepa», MpeIcTaBisatolias cCoOOH COBOKYITHOCTh 3HAHUN O
croco0ax M CpefcTBaX JIOCTUKEHHMS IeJed ¢ MOMOIIbI0 KOMIIBIOTEPHON TEXHUKH, B
HACTOSIIEE BPEMs BBIJIBUTACTCSA B OJUH Psii C TAKUMHU (DYHIaMEHTAIbHBIMHU JUCIIU-
IJIMHAMHU, KaK MaTeMaTuka, pusuka, unocodus.

B nacrosimee BpeMs mH(pOpMalMOHHBIE TEXHOJOTUM — OJIHA U3 CAMbBIX JIMHA-
MUYHO pa3BuBaromuxcs obdnacreid. CoBEepILIEHCTBYETCS dJIEMEHTHasl 0a3a U apXUTEK-
Typa KOMIBIOTEPOB, PA3BUBAIOTCS S3bIKU W TEXHOJIOTUU MPOrpaMMHUPOBAHMUS, CO3/a-
IOTCSI HOBBIE MAKEThI MPUKIIAIHBIX MPOrPaMM HA OCHOBE COBPEMEHHBIX MaTeMaTHhue-
CKMX METOJOB MOJECIUPOBAHUSA U ONTUMH3alMU. Mcxons u3 3TOro, HEOOXOIUMBIM
AJIEMEHTOM MOJTOTOBKH CIECIIUATNCTOB ABJISIETCA KaK CUCTEMAaTH3allisi OCHOBHBIX 0Oa-
30BBIX MOHSITUH, TAK U 3HAKOMCTBO C COBPEMEHHBIMH JOCTHKEHUSMH B 00JIACTH UH-
(hopMalMOHHBIX TE€XHOJIOTHUH.

Lenp u3ydenus yueOHOM aucHUIIMHBI «MHPOpMaAIMOHHBIE TEXHOJOTUU B
MIPOEKTHOMN NIeITENbHOCTH JU3aiiHepa» — MOATOTOBKA 00YyYalOmMXCs K UCIOJIb30Ba-
HUIO COBPEMEHHBIX UH(OPMAIIMOHHBIX TEXHOJOTHI KaK MHCTPYMEHTA JJIsl PEIICHUs
Ha BHICOKOM YPOBHE HAay4YHBIX U MPAKTHUYECKUX 3a/1a4 B CBOEH MPEAMETHOI 00JIaCTH.

OOyuarommecs T0KHbI

— UMEeTh 4YeTKOe MIpejcTaBieHue 00 MHPOPMAIIMOHHBIX TEXHOJOTHSIX B CBOEH
MpeaIMETHOMN 00J1acTH;

— UMETb TMPEJCTABICHHE O COBPEMEHHBIX ONEPAIIMOHHBIX CUCTEMAX U UHCTPY-
MEHTAJIbHBIX TTAKEeTaX MPOTPaMM;

— UMETb HABBIKU pabOThl C OCHOBHBIMHU MPOTPAMMHBIMU MPOAYKTaMU HUHGOP-

MallMOHHBIX TEXHOJIOT U TCKCTOBBIMU, Fpa(i)I/I'-IeCKI/IMI/I 1 TaOJTUYHBIMH mponeccopa-
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MU, Oa3aMU JaHHBIX, CPEJACTBAMH MOJTOTOBKHM MPE3EHTAMI U CpPeACTBAMH TMOJ-
JEP>KKA MaTeMaTUYECKUX BHIYUCIICHUH;

— 03HAaKOMUTBLCA C OCHOBAMM CETEBBIX TEXHOJIOTUH U cepBHUCOB cetu MHTep-
HET, YMETh HaXOJAUTh HEOOXOIUMYI0 HH(POPMAIUIO B TJI00anbHOM ceTu UHTEepHET;

— UMETh MpeJICTaBlIeHUE 0 MpodieMax 3aluThl HHGOPMAMK B KOMIBIOTEPaX
Y KOMITBIOTEPHBIX CETSX;

— 03HAaKOMUTHLCSA C OCHOBHBIMHM METO/IAMH MAaT€MAaTHYECKOFO MOAEIUPOBAHUS U
ONTUMU3AINY TIPU PEIICHUU TPUKIATHBIX 3a71a4:

— IN3aH-TIPOEKTUPOBAHUE CUCTEM;

— DKCTIEPTHAsI OLIEHKA YPOBHS JU3aiTHEPCKOTO pelieHHs] OObEKTOB,;

— pa3BUTHE HAYYHO-TEOPETUYECKOW M MPaKTUYECKOil 0a3bl oOecrieueHus Au-
3alH-IEATEIbHOCTH.

OcBoenune yueOHON qucuurinHabl «H(pOpMaMOHHBIE TEXHOJIOTUU B MPOEKT-
HOM JeATEeNbHOCTU qu3aiiHepa» olOecrneunBaeT (POPMUPOBAHKE CIEAYIOIMINX YHUBEP-
canbHbIX KomneTeHnui (YK):

YK-2. Obnananve HaBBIKAMH HCTIOIH30BAHKS COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTU JUIs PEllIeHNs HAy4YHO-UCCIEeI0BATEIbCKUX U MHHOBAIIMOHHBIX 33/1a4.

YK-3. OGnamanue CHUCTEMHBIM TPEJCTaBICHUEM 00 OCHOBHBIX TEOPHSX apT-
MEHEIP)KMEHTa, KOMIETEHIIUSIX ¥ MOJIX0/1aX B YNPABICHUN COLUAIBHO-KYJIBTYPHBIMU
MIPOLIECCAMH.

N3yuenne oOmeoopa3zoBaTenbHOl TUCHUIINHEI «H(DOpMallMOHHBIE TEXHOJIO-
TUH B MIPOCKTHOM JCATEIBHOCTH Mu3aitHepa» paccuntano Ha 108 yacos, B ToM umcie
72 aynuTOpHBIX Yaca jyis JHeBHOW (Gopmbl o0yueHus (40 yacoB JIEKIIMOHHBIX 3aHs-
ThH, 32 4Jaca J1aboOpaTOPHBIX 3aHATHH) W 36 4acOB CaMOCTOATEIbHOW paboThl. JlJis
3204HO# (hopMbI 00yueHHs 16 ayauTOpHBIX YacoB (4 yaca JICKIIMOHHBIX 3aHATHH, 12
9acoB JTa0OpATOPHBIX 3aHATHH) 1 92 yaca caMOCTOSATEILHOW PabOTHI.

VYueOHas mporpamMma MpeaycMaTpUBaET MPOBEJCHUE JIEKIUN, JTa00paTOpPHBIX

3aHATUHN U BBITIOJTHEHNE UHIUBUAYAIbHOU BBIITYCKHOM pabOTHI B BUIE pedepaTa.
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OOyueHue 3aBepiraeTcs 3anuTon pedepara U caadel KaHIUAATCKOTO 3adeTa
(muddepeHrpoBaHHOrO 3auera) mo AucHuminae «MuopmMarnoHHbIe TEXHOIOTHH B

MIPOEKTHOM JEATeNbHOCTU Ju3aiiHepa».
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COIEPKAHUE YYEBHOI'O MATEPUAJIA

Tema 1. COBpeMeHHble an)OpMaunonnme TEXHOJOI'HN

Knrouegvie cnosa. onepayuonmnvie cucmembvl, A3bIKU U MEXHOLOSUU NPOSPAM-
MUPOBAHUSL

Hctopusi, COBpEeMEHHOE COCTOSIHHE U TMEPCIEKTUBBI PA3BUTHUSL BHIUUCIUTEIb-
HOM TEXHUKHU. DJIeMEHTHas 0a3a, apXUTEKTypa, ceTeBas KOMIIOHOBKA, MPOU3BOJIU-
TEJIbHOCTb.

[lonsitue wundpopmaruu. Kiaccubukanus u  Bufbsl  MHGOPMAIMOHHBIX
TEXHOJIOTHUM.

Omnepanuonnbie cucteMbl. Haznauenue, kinaccudukaiys, COBpEMEHHOE COCTO-
SIHUE, 3HAKOMCTBO C BO3MOXKHOCTSIMU M paboTa B COBPEMEHHOM OINEpalliOHHON CH-

CTEMC.

Tema 2. OcHOBHBIE IPOrPAMMHBbIE CPEICTBA
HH(OPMALMOHHBIX TEXHOJIOT Uit

Knrouegvie cnosa. mexcmosvie u epaghuueckue peoakmopwvl, 2J1eKMPOHHbLIE
maoauysvl, 06azvl OAHHBIX, CUCTNEMbI MAMEMAMUYEeCKUX 8bIYUCTeHU

[Tporpammuoe obGecreucHue. TekcroBele pemakropbl — Word, PageMaker u
Ip., UX BOBMOKHOCTU U Ha3HAYEHUE.

I'paduueckue penaktopeli. CriocoObl XpaHeHUs] U 0OpaOOTKU TpaduyecKou
unpopmaruu. Penakropet PhotoShop, CorelDraw u ap. IX BO3MOXXHOCTH.

Dnextponnsie Tadmulbl Excel. Hasznauenne, BO3MOKHOCTH.

CepBuUCHBIE HTHCTPYMEHTAIbHBIE CPEICTBA: (PaillioBble MEHEIKEPHI, apXUBATO-
PBI, JIEKTPOHHBIC CIOBAPHU U NEPEBOAUUKHU, MPOTPAMMBI PACIIO3HABAHUS TEKCTA.

Cucrembl MaTemaTrueckux Boruuciiennii MathCad. Hasnauenue, BO3MOXKHO-
CTH, IPUMEPHI IPUMEHEHUS.

CrcreMa moaroToBKH mpe3eHTanuii. Haznauenue, BoamoxHoctu. Pabota B MS

PowerPoint.
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Tema 3. CereBble TexHoornu U UHTEpHET

Kniouesvie cnosa: xomnwvromepnvie cemu, Hnmepnem, cepsucol Mumepnem,
caumuol

KommberorepHsie ceTu.

OpranuszanuonHas cTpykrypa Internet. IIporokoner Internet (TCP u UDP).
OcHoBHeble cepuch Internet (DNS, FTP, HTTP, SNMP, POP3, SNTP).

Tema 4. CucreMbl YHupaBJ€HUs 0azammu JAHHBIX

Knroueswvie crosa: 6aza oannvix, mabauywl, 3anpocwl, sa3vik SQL
Cucremsl yrpaBieHus: 6azamu gaHHBIX. CTPYKTypa JaHHBIX, MOJICTH JTaHHBIX,
co3manue 0a3bl JaHHBIX W Tabmmi. bas3el manueix Access, Oracle, MySQL, Foxpro,

dBase, SQL Server u ap. OcuoBsl s361ka SQL 1 mocTpoeHue SQL-3ampocos.

Tema 5. 3amura nnpopmanuun

Kniouesvie cnosa: koouposanue, aHmusupycHas 3auuma, 31eKmpoHHasl NOONUCH
Mertoasl u cpencta 3anuThl nHGopManvu. KoaupoBanue u JeKOIUpOBaHUE
nHpopManuu. 3ammra OT HECAaHKIIMOHUPOBAHHOTO JTOCTyNa K AaHHBIM. Kiaccer 0e3-
OMAaCHOCTH KOMIIBIOTEPHBIX CHCTEM. OJIEKTPOHHAs MOANUCh. (OpraHu3alOHHO-

IIPaBOBBIC ACIICKThI 3all[UThI I/IH(l)OpMaI_II/II/I M aBTOPCKOC IIpaBo.

Tema 6. MaTemMaTH4ecKoe MOACJIHPOBAHHUC
H YUCJICHHBbIC ME€TOADbI

Knrouessie cnosa. mamemamuueckue mMooenu, YUcieHHble Memoobl

MaremaTndeckre MOJIeNId U YUCICHHBIE METOAbI PEIICHUS 3a7a4 B Pa3IMIHBIX
MpeIMETHBIX 00JIaCTSIX.

OCHOBHBIE METO/Ibl BBIYMCIICHUS MOTPEITHOCTH.

[IpumMeHeHne CTaHIapTHBIX MAKETOB MIPH BBIUMCICHUN ITOTPEITHOCTH.

MeToasl MaTeMaTHYECKOU CTATUCTUKH.
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Tema 7. MeToabl ONITUMHU3ALUU U CUCTEMbI
MO/IeP:KKH MPUHSATHS PelleHuni

Knrouesvie cnosa: onmumuszayus, memoovl O0OHOMEPHO20 NOUCKA, MemoObl
0e3ycn06HOU ONMUMUSAYUU, MEMOObL YCTIOBHOU ONMUMUSAYUU

Ontumusanus Kak 3aKJIFOYUTEIBHBIN 3TAll BBIYUCIUTEIBHOTO 3KCHEPUMEHTA.
Mopenu ¥ MOCTAaHOBKU 3aJad ONTUMH3AIUU B Pa3IUYHBIX MPEIMETHBIX 00JIACTAX.
Meroasl MuHumu3auuu (yHKIUNA oaHOM mnepemeHHou. Kiaccudukanms meTonos
MUHUMU3AIUN JTUHEWUHBIX (YHKIIMH MHOTUX MEpeMEHHbIX. MeTO bl YCIOBHON ONTH-
MH3aLIHH.

[lonsitue 00 skcnepTHBIX cucTteMax. O030p ‘U XapaKTEPUCTUKU HUMEIOIIUXCS

CTaHAAaPTHBIX IIAKCTOB IIPOIrpaMM.
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YYEBHO-METO/JMUECKASI KAPTA YYEBHOM JUCIHUIIJIMHBI (ounas (1HeBHas) opma oGydeHus)

. Konnyectso &
]
= ayJIUTOPHBIX YaCcOB g‘ &
< s S
= o ) v T =
5 BiC-NE = g
— ~ )
é S Ha3zBanmue pasznena, Temsl = é E g E %E 9 f:’ E» dopMa KOHTPOJISI 3HAHU U
o 2| 25X 2x| 85| E 2
) O | BE| EE| | < O K
S g | o= S o
= s M| = S 9
: SN 8T | 3¢
= O = O
1 2 3 4 5 6 | 7 8 9
CoBpemenHbie HTHGOPMAIIMOHHBIE TEXHOJIOTUN 2 4 2
5 OcHOBHbIE TPOTPAaMMHBIE CpeICTBA HHPOPMAITNOH- 4 4 5
HBIX TEXHOJIOTUH
3 | CereBnie TexHomornu 1 UHTEpHET 4 2 2
Pe3ynbTaThl BHINOTHEHUS 3a-
4 | Cuctemsl ynpaBieHHs 0a3aMu JaHHBIX 4 6 4 .
JTaHUM TI0 TeMe J1abopaTOpHO-
5 | 3amura uHpopMaIu 4 4 2 IO 3AHSTHS
6 MaremaTudeckoe MOJEIMPOBaHUE U YUCICHHBIE Me- 19 8 6
TOMBI
7 Metoasl ONTUMH3AIMHU U CUCTEMBI MTOJIEPKKHU TTPU- 10 4 6
HSTHUS pELICHUN
8 | Tekymias aTTecTamus 12
Hroro 40 32 36
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YYEBHO-METO/IMUECKASI KAPTA YYEBHOM JUCIHUIIJIMHBI (3a0unas gpopma obydenus)

. Konnyectso &
]
= ayJIUTOPHBIX YacOB S s
< s S
= Q L 1 T =
o S = 2 2 O
CE() 4 ~ 5 = M o = o I v
i HazBanue pa3zgena, TeMbl S| 85| 28| 88| e| £ B dopma KOHTPOJISI 3HAHU I
g | ER| 8&| ER| 2 o ©°
Q % = = as) = < = H <
D) O Cs| S5 &5 ~ O &
= = S0l 20 2.2
: N AR
= O = O
1 2 3 4 5 6 |7 8 9
CoBpemenHbie HHGOPMAIIMOHHBIE TEXHOJIOTUN 8
5 OcHOBHbIE TPOTPAaMMHBIE CpeICTBA HHPOPMAITNOH- 5 10
HBIX TEXHOJIOTUH
3 | CereBnie TexHomornu u UHTEpHET 8
Pe3ynbTaThl BHINOTHEHHUS 3a-
4 | Cucrtemsl ynpaBieHHs 0a3aMu JaHHBIX 4 18 .
JaHUM TI0 TeMe J1abopaToOpHO-
5 | 3amura uHGOpMaITIU 10 IO 3AHSTHS
6 MaremaTudeckoe MOJEIMPOBAHUE U YUCICHHBIE Me- 5 4 18
TOMBI
7 Metoasl ONTUMH3AIMT U CUCTEMBI TOAACPIKKU ITPU- 5 5 8
HSTHUS pELICHUI
8 | Texymias artecranus 12
Hroro 4 12 92
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NHPOPMAINOHHO-METOANYECKASA YACTb

4.2. JIuteparypa

OcHoBHas TuTEpaTypa

1. Mopo3zeBuu, A. H. Uudpopmatuka / A. H. Mopo3sesud, A. M. 3eHeBuY. —
Mm.: Beicmrast mkona, 2006. — 285 c.

2. Akynos, O. A. Nudopmarnka: 0a30BBIA Kypc: YUCOHHK ISl CTYIECHTOB
BBICIIMX Y4€OHBIX 3aBEJCHUM, OaKagaBpoB, MarucTpoB O HampasiieHuto «MHpopma-
THKa ¥ BeIYHCIHTENbHAS TexHuka» / O. A. Axynos, H. B. Mensenes. — M.: Omera-JI,
2009. - 574 c.

3. OctpetikoBckuid, B. A. Uadopmaruka / B. A. OctpetikoBckuii. — M.: Bpic-
mas mkona, 2009. — 510 c.

4. Topnee, A. OnepanrioHHble cucTeMbl. YueOHuk st BY3os / A. T'opne-
eB. — CII06.: TTutep, 2009. — 416 c.

5. Crouxuii, 10. A. Microsoft Office 2010 / 0. A.Croukuii, A. Bacuibes,
. Tenuna. — CII6.: [Tutep, 2011. —425c.

6. Omudep, B. I'. Komnptorepasie cetu. [IpuHIUIBI, TEXHOIOTHH, MPOTOKO-
ael [ B. T'. Omudep, H.A.Omudep. = CII6.: ITurep, 2010. — 960 c.

7. Ky3nenioB, M. B. Ilpaktuka coszmanusi Web-caiitoB / M. B. Ky3Henos,
. B. CumasiHOB. — 2-¢ uznanue. — CI16.: BXB-Iletepoypr, 2009. — 1264 c.

8. Cennos, A. C. Access 2010. Yue6nsrit kype / A. C. Cennos. — CII6.: TTutep,
2010. — 288 c.

9. Anan beronu. M3yuaem SQL / Anan Beromu. — Uzn. CumBoa-Ilmtoc, 2007. —
312 c.

10. IllaneruH, B. 3amuTta komnbioTepHOi nHGOpMaru. IheKTUBHBIE METO-
ael u.cpenctra // B. lllanerun. — M3a. MK/ Ipece, 2010. — 544 c.

11. Kamunkun, H. H. Yucnennsie meronsl / H. H. Kanuakun — M.: Hayka,
1978. - 512 c.

12. baugu, b. Metonbl ontumusanuu. BBoaueiid kype / b. banau. — M.. Mup,
1989. - 277 c.

74



13. Yepnopyuxkuii, 1. I'. Metoasl npunstus pemenuii / U. I'. YepHopyrkuid. —
CII6.: BXB-IletepOypr, 2005. — 416 c.

JlonoTHUTEIbHAS JTUTEpaTypa

1. batun, H. B. MudopmanioHHbIE TEXHOJIOTUU B MPOEKTHOU NEATEIHHOCTH
nu3aitHepa: yueo.-meton. mocooue / H. B. batun [u ap.], mox o6mr. pex. B. B. lIkyp-
KO. — MH.: MTHCTUTYT IOATOTOBKM Hay4HbIX KaapoB HanumoHanbHON akaneMuu Hayk
benapycu, 2008. — 253 c.

2. Tpopumos, B. B. Hudopmarmka / B. B.Tpoopumor wu np. / mon
pen. B. B. Tpodbumonra. — M.: IOpaiit: Bricmiee o6pa3oBanue, 2010. — 910 c.

3. Komnocos, C.B. IlporpammupoBanue B cpeae Delphi / C.B.Koxocos. — MH.:
BI'YUP, 2005. — 166 c.

4. IpsxonoB, B. MathCad 8-12 nmns Bcex / B. [pskonos. — M.. COJIOH-
[Ipecc, 2005. — 632 c.

5. [Moremkun, B. I'. MATLAB 6: Cpena mpoeKTUpOBaHUSI WHKEHEPHBIX MPH-
noxenuti / B. I'. IToremkun. — M.: lnanor-MU®U, 2003. — 444 c.

6. Xaopeiiken, [Ix. M3yun Microsoft PowerPoint 2002 3a 10 munyT / k. Xa-
opeiiken. — M3n. Bunesamc, 2002, =192 c.

7. Conomenuyk, B. Unreprer: kparkuii kypc / B. Conomenuyk. — CII6.: I1u-
tep, 2000. — 288 c.

8. bapcykoB, ‘B. C. besomacHocth: TexHoyioruu, cpeactsa, yciayra [
B. C. Bapcykos. — M.: KYIUI[-OBPA3, 2003. — 496 c.

9. Kak mpotuBocTosTh BUpycHoi atake / mox pex. /. 3erx6a, 1995. — 320 c.

10. Jluak, E. H. 3ammura wunpopmanuu: ydeOHOoe mocoboue B 4 gactsax /
E. H. JIusak. — I'poxno: I'pI'Y, 1998. — 200 c.

11. Jlebener, A. H. MoxenupoBaHue B HAYYHO-TEXHUYCCKHX HCCICIOBAHUAX /
A. H. Jle6enes. — M.: Paguo u cBa3p, 1989. — 224 c.

12. Mapuyk, I'.'I. Metoasl BeruuciutenbHord Marematuku / I'. Y. Mapuyk. —

M.: Hayka, 1987. — 534 c.

75



13. Mapuyk, [I'.M. BseiaeHue B MNPOCKIIMOHHO-CETOYHBIE MeTOABl /
I'. . Mapuyk, B. U. Aromkos. — M.: Hayka, 1981. — 414 c.

14. Twnn, @®. YwumcneHHesle MeToAbl yciaoBHOH ontumusanuu /[ @. ['mi,
Y. Mroppeii. — M.: Mup, 1977. — 297 c.

15. AnekceeB, B. M. OnrumansHoe ympaienne [/ B. M. Allekcees,

B. M. Tuxomupos, C. B. ®omun. — M.: Hayka, 1980. — 429 c.

TEMbI PEOEPATOB
Peghepamul ¢ npakmuueckoi padomoii

1. Pabora ¢ TtekcroBeiM mporeccopom Word: I'maBHbINH JTOKYMEHT M BIIOYKCH-
HBIC IOKYMEHTBI, pEIIeH3UpOBaHUE. BeTaBKa «3JIEKTPOHHON TTOIITHCH.

2. Pabora ¢ mporpamMMmoii s co3aanus npeseHTanuii PowerPoint: Ontumusa-
1IUst pabOTHI TIPU CO37aHUU Npe3eHTanuu. Haetpoiika annmanmu. Co3manue u peak-
TUpPOBaHUE 00Pa3IoB

3. Mertoas! u cpenctBa moucka wHpopManuu B MaTepHeT. JlocTyn k 6azam
nanubix B FTP u Toppenrax.

4. Cozmanue Web-caiita .cpempctBamu mporpammbl FrontPage, Bxopsimied B
pacmmpennbiii maket MSOffice.

5. OpraHu3anroOHHO-TIPABOBBIC ACTIEKTHI 3alTUTHI MHGOPMAIIMA U aBTOPCKOTO
mpasa.

6. Pabora B MSAcCcess. Coznanue Tabmuisl 60a3bl qanabiX (BJ1). PemakTupona-
HHE U TIpeoOpa3oBaHue TaOJHIIHI.

7. Pabora B MSAccess. Co3nanne 6a3pl naHHbiX. Benenne bJI, momudukamms
ctpykrypbl b/[. CopTupoBKa U MOUCK JaHHBIX.

8. Pabota B MSAccess. Otaéter 1 DopmBi.

9. Pabora B MSAccess. @opmel. 3anpocsl. Jlu3aiiH u WnTtocTpupoBanne Gopm
1 0T4€TOB. OCcHOBHI s3b1ka SQL 1 mocTtpoenne SQL-3ampocoB.

10. IIpakTudeckrue MpUMEpPhl MAaTEMAaTHYECKOTO MOJICTUPOBAHUS C HCIIOIb30-

BanueM nporpammbl MathCad. Moxenu, npuBosiye K HEOOXOUMOCTH YHCICHHO-
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ro auddepeHIupoBanms U HHTErpupoBaHus GyHKIHA. OCHOBHBIE METOBI U Xapak-
TEPUCTUKHU TTOTPEITHOCTH.

11. TIpakTU4ecKkre MpUMEpPhl MAaTEMAaTHYECKOTO MOJICTUPOBAHUS C HCIIOIb30-
BanueM nporpammbl MathCad. Metoasl MuHUMU3AIUU QYHKIUH OJHOW MEPEMEH-
HoMl. Knaccudukarus MeTo0B MUHUMU3ANKA (PYHKIIUH MHOTHX MEPEMEHHBIX. Me-
TOJIBI YCITIOBHOW ONTUMU3AIINH.

12. TlpakTu4ecKkrue MpUMEpPhl MaTEMAaTHYECKOTO MOJICTUPOBAHMS C HCIIOIb30-
BanueM mporpammbel MathCad. MeTons! perienus BapuallmoHHBIX 3a1a4. CBeleHUe
BapUAIMOHHON 33/1a4M K 3a/1a4€ MUHUMHU3AINHN QYyHKIIUA MHOTUX TIEPEMCHHBIX.

13. Cuctembl mojaepKku TpUHATHS perieHuit. [loHsaTHe 00 SKCIEPTHHIX CH-
cremax. O030p 1 XapaKTEPUCTHKN UMEIONIUXCS CTAHAAPTHBIX IMAKETOB MPOTPAMM.

14. SI3pIKM ¥ TEXHOJIOTUU IPOTrPaMMUPOBAHUS.

15. CkpuritoBbie A3bIKH TIporpammupoBanus (Java.Perl. HTML. XML)

16. CpaBHenue cucteM ynpasienus 0azamu naHHbix (CYBJI) Access. Oracle.
MySQL. Foxpro. dBase. SQL Server wap.

17. WHcTpyMeHTalbHBIE CpeACTBa co3maHus Web-cepBepoB u web-caiiToB
(PHP.ASPNET. Delphi). OcHoBsl Web-nu3aiina.

18. DnEeKTpPOHHBIE CIOBAPH U MEPEBOAYHUKH, TPOTPAMMBI PACTIO3HABAHUS TEK-
cta. CpaBHEHUE UMEIONUXCS POTPAMM : TOCTOMHCTBA H HEJTOCTATKHU.

19.  ABTOMaTHM3WpOBaHHbIE  HWHPOPMAIMOHHO-OUOINOTEUHBIE  CHCTEMBI
«MARC»-SQL, xak mpumep peanuzaruu 0a3 TaHHBIX.

20. OnTuMu3amnys KaK 3aKTF0YUTEIBHBIN 3TAll BRIYUCIUTEILHOTO SKCIIEPUMEH-
Ta. Mozenu u MOCTaHOBKHU 3a/1a4 ONTUMU3ALIMU B TU3ANHE.

21. Ananu3 gauubix B MSEXcel. BBenenue B aHanu3 «4To eciu»: UCIIOJIb30Ba-
HUE CIICHAPUEB, UCTIOJb30BaHue TaOnIl JTaHHBIX I U3YYCHHS BIUSHUAS OHON WU
TIBYX MEPEMEHHBIX Ha (DOPMYITy MTOUCK PEIICHUS.

22. Ananu3 ganueix B MSEXcel. KoMIbOTepHBIN aHaIU3 JaHHBIX C UCIIOJIB30-
BaHHEM METOJIOB MaTeMaTHIECKOW cTaTucTUKH. [lakeT aHanm3a.

23. Anayim3 nanabix B MSEXcel. KoppensnnoHHbI B perpecCHOHHBIA aHan3

KOMHBIOTGpHBIfI aHaJIM3 JaHHBbIX. IlakeTt ananu3a.
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24. 3amgaun ontumm3aiuu B MS Excel. ITouck mapameTpoB, o0ecreuynBarOIIMx

HEKOTOPBIN 3apaHee 3aJaHHbIN pe3ybTar.
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TPEBOBAHUSA K BHINOJHEHUIO CAMOCTOSTEJBHON PABOTHI CTY IEHTOB

No Kou-Bo wacon
Ha3zBanmue pasnena, Temsl 3anaHue dopMa BBITIOJIHEHUS Henp nnm 3anaua CPC
/T Ha CPC
1 2 3 4 5 6
1 | CoBpeMennbie uHPOpP- 2 (8) N3yuuts nutepatypusie | [loAroToBka K JeKIUsIM N3yuuth uCTOpUIO pa3BUTHS
MallMOHHbIEC TEXHOJIOTUU HMCTOYHUKH 110 TEME MH()OPMAIIMOHHBIX TEXHOJIO-
N5171
2 | OCHOBHBIE TTPOTPAMM- 2 (10) N3yuuts nurepatypHsie | [loaroroBka K JeKiusm N3yuuth TeXHUUECKOE U
HbIE cpecTBa nH(popMa- HMCTOYHUKH 110 TEME MporpaMMHOE 00eCIeueHHe
LMOHHBIX TEXHOJIOTUHI COBpEMEHHBIX cpencts BT
3 | CeTeBble TEXHOJIOTHH H 2 (8) N3yuuts nurepatypHbie | [loaroTtoBka K JeKIusM N3yunuth COBpeMEHHBIE Ce-
WNurepuer HMCTOYHUKH IO TEME TEBBIE TEXHOJIOTUU
4 | CuctemMbl yIpaBlIeHUS 4 (18) N3yuutsh 1abopatopubie | CaMOCTOSITENBHO BRINON- | MI3y4uTh cCOBpeMEHHBIE TEX-
0a3zaMu JaHHBIX paboThl U METOJIUYECKUE | HUTh 3aJJaHUsI AaHAJIOTUY- | HOJIOTMH co31aHus b/l
MaTepualibl K HUM HbIE TPUBEJICHHBIM B METO-
TUYECKUX MaTepHraniax K
nabopaTOpHBIM paboTaM
5 | 3amwmra undopmanuu 2 (10) N3yunts nabopatopubie | CaMOCTOSITENIBHO BBINON- | 3aKpENUTh MOHATHUS U TpHe-
pabOThI 1 METOUYECKUE | HUTh 33JIaHUS aHAJIOTWY- | MbI IO 3alIUTe HHPOpMaLUU
MaTepuabl K HUM HbIE TPUBEJICHHBIM B METO-
TUYECKUX MaTepHraniax K
nabopaTOpHBIM paboTaM
1 2 3 4 5 6
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MaremaTudeckoe Moe-
JINPOBAHUE Y YUCIICHHBIE
METOBI

6 (18)

N3yuuth 1abopatopHbie
pabOThI 1 METOIUYECKUE
MaTepuabl

CaMOCTOSITEIILHO BBIMNOJI-
HUTH 3aJaHNS aHAJIOT Y-
HBIC IPUBEICHHBIM B METO-
TUYCCKUX MaTepHaiax K
nabopaToOpHBIM paboTaM

N3yuuth MeTOABI MaTEMA-
THUYECKOTO MOAEITUPOBAHUS
Y YHCIICHHBIE METOJbI Ha
MIPUMEPE PEIICHUN

MeTo1bl ONTUMU3AIUHA U
CHUCTEMBI TOAAECPKKH
MIPUHSTUS PEUICHUN

6 (8)

N3yuuth n1abopatopHbie
pabOThI U METOJIUYECKUE
MaTepuabl K HUM

CaMOCTOSTEILHO BBITION-
HUTH 3aJlaHUs aHAJIOTHY-
HbIE TIPUBEJICHHBIM B METO-
JUICCKUX MaTepHaiax K
nabopaToOpHBIM paboTaM

[TonyunTh npakTUYECKHE
HAaBBIKH MPUHATHUS PEIICHUIN
C UCIIOJIb30BAHUEM CPEJCTB
BT
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MPOTOKOJI COTJIACOBAHUS YYEBHOM NPOIT'PAMMBI YBO

Ha3zanue
y4eOHOM
mucuuraunel, | Ha3Banwue
C KOTOpOH Kadeapsl
TpedyeTcs
COTJIACOBAHUE

[Ipennoxxenust 06 n3me-
HEHUSX
B COJICpKaHUU y4yeOHOU
IPOrpaMMBbI
WNHucTuTyTa o yueOHoOU
JIVCLUTUTHHE

Pemenue, npunsitoe
kadeapoii, pazpado-
TaBILIEH y4eOHYIO IIPO-
rpaMMy
(c ykazaHueM AaThl U
HOMeEpa IMPOTOKOJIA)

JIONOJITHEHUSI U U3MEHEHUW A K YYEBHOM TIPOTPAMME YBO

Ha __ 202 /202 YYEOHBIH rof
Ne JlononHeHs ¥ H3MCHCHUS OcHoBaHUE
1
2

VYyebHast mporpaMma nepecMoTpeHa 1 0J100peHa Ha 3acelaHuu Kadeapsl qu3aiiHa

(mpotokon Ne OT

2020 1.

3aBenyromuii kadeapoit

(y4eHas cTerneHb, y4eHOE 3BaHHE)

YTBEPXJIAIO
JlexaH dakynpTeTa

(moamwch)

(N.0.Damunms)

(y4eHas cTerneHb, y4eHOE 3BaHHE)

(moamwch)
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