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[Tpunoxxenne Ne 1

k OCHOBHOM 00pa30BaTEIHLHON MPOTPAMMeE

CpeaHero odmero oopazoBaHus

MAOQY - COII Ne 148,

yrBepxkacHHoM [pukasom Ne 222-0O ot 28.08.2020 .

PaGouasi nporpamma

[Ipenmer WNudopmaruka (yriryOneHHBI YPOBEHB)
Kiacest 10-11
CocraBurenu Hucensckas H. 1.

Pabouas nmporpamma o nH(popMaTHKe (yriayOJIeHHBIH YpOBEHB) cocTaBieHa B cooTBeTcTBUH ¢ D3 "OO6 oOpasoBanuu B Poccuiickoit deneparmm” N
273 ot 29.12.2012 1., TpeboBanusMu denepanbHOr0 rocyAapCcTBEHHOT0 00pa30BaTENIbHOTO CTaHIApTa CPEAHEro OOIIero o0pa3oBaHUs, YTBEPIKIECHHOTO
npukazoM MuHucteperBa odpasoBanus u Hayku Poccum ot 17.05.2012 roma N 413, OcHOBHOM 00pa30BaTeNIbHOM MPOrpaMMOl CpeTHero o0mero oopaso-
BaHus, YueOHbIM m1anoM MAQOY - COII Ne 148.

Lens nzyuenus yuebnoro npenmera «MapopmMaTHKay Ha YyrIIyOJIEHHOM YPOBHE CpeHero obmiero oopa3oBaHus — o0ecIieueHre JaIbHEHIIEeTo pas-
BUTHUSI UHPOPMALMOHHBIX KOMIIETEHIMI BBITYCKHMKA, TOTOBOIO K pabOTe B YCIOBHSX pa3BUBAIOIIErOcs MH(POPMAIIMOHHOTO OOIIECTBA M BO3pacTarolien
KOHKYPEHIIMY Ha PHIHKE TPY/Ia.

Nzyuenne npenmera "Mudopmatrka" q0MKHO 00ECIEUHUTD:

c(OpPMHPOBAHHOCTH MPEACTABICHNN O COLMAIBHBIX, KYJIBTYPHBIX H UCTOPUIECKHUX (PAKTOPAX CTAHOBICHHUS WHPOPMATUKH;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO0 U MAaTEMAaTHUECKOT0 MBIIIUIEHUS;

c(OpPMHPOBAHHOCTH YMEHHI MTPUMEHSTH MTOJTyYeHHBIE 3HAHUS TIPU PEIICHUH Pa3IMYHbIX 33124,

chopMHpPOBaHHOCTH NpezcTaBiaeHuit o poau uHpopmatuk U1 UKT B coBpeMeHHOM 00111eCTBe, TOHUMaHHE OCHOB IIPABOBBIX ACMEKTOB MCIIOIb30Ba-
HUSI KOMITBIOTEPHBIX TPOrpaMM u padoTel B UHTEepHETE;

c(OPMHPOBAHHOCTh MPEACTABICHUHN O BIUSHUM WH(POPMALIMOHHBIX TEXHOJIOIMH Ha KU3Hb YeJIOBEKa B OOLIECTBE; MOHUMAHNE COLMAIBLHOIO, KO-
HOMHYECKOTO, TIOJUTUYECKOTO, KYJIbTYPHOTO, OPUAMIECKOTO, IPUPOIHOTO, SPTOHOMHUECKOTO, MEAUIIMHCKOTO U (PU3HOIOTHIECKOTO KOHTEKCTOB HH(OP-
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MAIMOHHBIX TEXHOJIOTHIA;
NPUHATHE 3TUYECKUX ACTIEKTOB MH()OPMAMOHHBIX TEXHOJIOTH; OCO3HAHNE OTBETCTBEHHOCTH JIFOZEH, BOBJICUYCHHBIX B CO3/IaHHME U MCIIOJIB30BAHUE
MH(POPMALMOHHBIX CHCTEM, paclpocTpaHeHHe HHPOPMAaIIUH.

1. [lnanupyemMblie pe3yabTaThl 0CBOCHUS NpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI:

1. ChopmupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U TEXHUKH;

2. T'oTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHMIO, B TOM YHCIIE caMOOOPa30BaHUIO, HA MIPOTSKEHUN BCEH KU3HU; CO3HATEIILHOE OTHOIIICHUE K HETIpe-
PBIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEITHON Mpo¢deCcCHOHAIbHON U O0IIECTBEHHOM 1eATeIbHOCTH;

3. HaBbIku COTpyAHHYECTBA CO CBEPCTHUKAMH, ETHbMH MJIAJIIETO BO3pAacTa, B3POCIBIMH B 00pa3oBaTeIbHOM, yueOHO-HCCIe10BATENbCKOM, TPO-
€KTHOM U ApyTrux BUAAX ACSITEIbHOCTH;

4. DcreTnyeckoe OTHOUIEHUE K MUPY, BKJIOUasl 3CTETUKY HAyUYHOTO U TEXHUUYECKOTO TBOPUECTBA;

5. Oco3HaHHBIN BBIOOP Oyaymiei npodeccuu U BO3MOXKHOCTEH pealn3aiii COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIECHUE K MPOdeCCUOHATBHOM
ACATCIIbBHOCTH KaK BO3SMOXHOCTH YUAaCTUA B PCIICHHUU JIMYHBIX, OGH.IGCTBQHHBIX, TroCcy1apCTBCHHBIX, OGH.ICHaI_[I/IOHaJILHBIX HpOGHCM.

MeTtanpeaMeTHbIE Pe3yJabTAThI:

1. YMeHHEe caMOCTOSTEIHHO OMPCACIIATh HECIN ACATCIbHOCTU U COCTABJIATH IUIAHBI ACATCIBHOCTU; CAMOCTOATCIIBHO OCYIICCTBIIATH, KOHTPOJIMPO-
BaTh U KOPPEKTUPOBATH JESATENbHOCTD; UCIOJIb30BaTh BCE BOZMOXKHBIE PECYpCHI I JOCTH)KEHUS MOCTABICHHBIX LIEJeH U peanu3aluy IUIaHOB eaTeIbHO-
CTH; BEIOMPATH YCIEIIHBIE CTPATETHH B PA3JINYHBIX CUTYaIHUX;

2. YMeHue npoayKTUBHO oOHIaThCsl M B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM JI€ATEIbHOCTH, YUUTHIBATh MO3UIUHN JPYTUX YYACTHUKOB Jes-
TEJILHOCTH, 3((HEKTUBHO pa3periaTh KOHOIUKTHI;

3. Bnanenne HaBBIKAMU TO3HABATEIIBHOW, yU4eOHO-MCCIICIOBATEILCKON W MPOCKTHOM NEATEbHOCTH, HAaBBIKAMU pa3penieHus mpoojeM; Croco0-
HOCTb U TOTOBHOCTBH K CAMOCTOATCIILHOMY IMMOUCKY MCTOAOB PCHICHUA IMPAKTUYCCKUX 3a/lad, TPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHU,

4. T'OTOBHOCTh U CITOCOOHOCTH K CaMOCTOSATENbHON MH(GOPMALMOHHO-TIO3HABATEILHOM NIEATENBHOCTH, BKIIOYAss YMEHUE OPUEHTUPOBATHCS B pas-
JTUYHBIX UCTOYHHUKAX HH(POPMAIUH, KPUTUYECKH OILICHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO, MTOIYYaeMYI0 U3 Pa3INYHbIX HCTOYHUKOB,;

5. YMmeHue UCTonb30BaTh CPeCcTBa HHHOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHMH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M Opra-
HU3AIMOHHBIX 33J]a4 C COONIOJIEHHEM TpeOOBaHMI ProOHOMUKH, TEXHUKH O€30IacCHOCTH, TUTHUEHBI, pecypcocOepeeHns, MPaBOBbIX U ATHUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MaCHOCTH.

IIpenmeTHbIE pe3ybTaThl

"Undopmaruka" (yriryOJeHHBIA YPOBEHB) - TpEOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHS YIIIYOJICHHOTO Kypca WH()OPMATHUKU JTOKHBI
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BKJIIOYATh TPEOOBAHU K pe3yJIbTaTaM OCBOCHUSI 0a30BOT0 Kypca U JIOTIOJIHUTENILHO OTPaXKaTh:

1) BnageHue cucteMoit 6a30BBIX 3HAHUH, OTPAKAIOIINX BKJIaJ HHPOPMATUKHU B (HOPMUPOBAHNE COBPEMEHHOW HAyYHOU KapTUHBI MUPA;

2) oBJIaJICHUE MOHATUEM CIIOKHOCTH aJTOPUTMa, 3HAHWE OCHOBHBIX aJITOPUTMOB 00paOOTKM YMCIOBOM M TEKCTOBOW MH(POPMALINH, aITOPUTMOB T10-
HCKa U COPTUPOBKHU;

3) BIaJicHHEe YHUBEPCATBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS (IO BBIOOPY), MPEICTABICHUSIMU O 0Aa30BBIX THIIAX JAaHHBIX U CTPYK-
Typax JaHHBIX; YMEHUEM HCIIOJIb30BAaTh OCHOBHBIE YIIPABISAIOIINE KOHCTPYKLNH;

4) BiaJieHNe HABBIKAMH U OTBITOM Pa3pa0dOTKH MPOTrpamMM B BBIOPAHHOU Cpejie MPOrpaMMUPOBAHUs, BKIIFOYAs TECTUPOBAHUE U OTIIAJIKY MIPOTPAMM;
BJIaJICHUE AJIEMEHTAapPHBIMU HaBbIKaMH (pOpMalIM3aliuy MPUKIATHON 3a/1a4il U JOKYMEHTUPOBAHUS MTPOrPaMM;

5) chopMUPOBAHHOCTH MPEACTABICHUN O BAKHEUITUX BHIAX TUCKPETHBIX OOBEKTOB M 00 MX MPOCTEHINNX CBOWCTBAX, alTOPUTMAaX aHAU3a dTHX
00BEKTOB, O KOJUPOBAHUH U JIEKOJUPOBAHUU JAaHHBIX U MPUYMHAX MCKAKEHUS JTaHHBIX MPU Mepeaye; CUCTeMaTH3aUI0 3HaHUH, OTHOCSIINUXCS K MaTeMa-
THYECKUM 00bEKTaM HH(POPMATHKH; YMEHHE CTPOUTh MaTeMaTHUECKUEe 0ObEKThl MHPOPMATHUKH, B TOM YHUCIIE JIOTHYECKUE (POPMYIIHI;

6) copMUPOBAHHOCTH MPEJCTaBICHUNH 00 YCTPOHCTBE COBPEMEHHBIX KOMITBIOTEPOB, O TEHICHIIMSIX Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTUM; O TO-
HATUU "OTepalMoHHas CUCTeMa" M OCHOBHBIX (DYHKIMSX ONEPAMOHHBIX CHUCTEM; 00 OOIMX MPUHIMMIAX pa3paOdOTKU U (YHKIIMOHUPOBAHUS WHTEPHET-
MPUJTOKEHUI;

7) chOpMHPOBAHHOCTD MPEACTABICHUNA O KOMIIBIOTEPHBIX CETSIX M MX POJIHM B COBPEMEHHOM MHUpE; 3HaHUI 0a30BBIX MPUHIMIIOB OPTaHU3AIMH U
(hYHKIIMOHMPOBAHUS KOMIIBIOTEPHBIX CETEH, HOPM WH(OPMAITMOHHOM STUKH U TIpaBa, MPUHIIUIIOB oOecrieueHnss HHPOPMAIIMOHHON 0€30MacHOCTH, CIIOCOOOB
U Cpe/CTB o0ecreyeHus HaiexkHoro Gpynkumnonupoanus cpeacts UKT;

8) BiazieHne OCHOBHBIMU CBEJICHUSAMH O 0a3aX JaHHbBIX, UX CTPYKTYpPE, CPEICTBAX CO3/IaHUS U pabOThI C HUMU;

9) BnaseHue ONBITOM IMOCTPOECHMSI U MCIIOJNb30BaHMSI KOMIIBIOTEPHO-MAaTEMaTUUECKUX MOJEINEH, MPOBEIEHUS SKCIEPUMEHTOB U CTaTUCTUYECKOU
00pabOTKH JaHHBIX C TIOMOIIbIO KOMIbIOTEPA, MHTEPIIPETALNU PE3YJIbTATOB, MOJYyUYaeMbIX B XOJ€ MOJEINPOBAHUS PEAIbHBIX MPOLECCOB; YMEHHUE OLIEHU-
BaTh YMCIIOBBIE TTApAMETPhl MOJCITUPYEMbIX 0OBEKTOB U MPOLIECCOB, MOJIb30BATHCS 0a3aMU TaHHBIX U CTIPABOYHBIMH CUCTEMAaMU;

10) cdopmupoBaHHOCTH YMEHUS pabOTaTh ¢ OMOIMOTEKAMH MPOTrpaMM; HaJIMYKME OMBITA UCIOJIb30BaHUS KOMITBIOTEPHBIX CPEJCTB MPEACTaBICHUS U
aHaJIM3a JaHHBIX.

B pesyabTarte nzyuenus yueOHoro npeamera «MHpopMaTHKka» Ha ypOBHE CpeHero o0mero o0pa3oBaHus:

BrInyckHUK Ha yenybnennom yposHe HAYIUTCS:

—KOAMPOBaTh W JIEKOAUPOBATh TEKCThl MO 3aJaHHOW KOJOBOM TabOIuUIle; CTPOUTh HEPaBHOMEPHBIE KOJbI, JOIMYCKAlONIMEe OJHO3HAYHOE
JEKOJUPOBAHUE COOOILECHHM, UCIONB3Ysl yciaoBue DaHo; MOHUMATh 33/1a4H MOCTPOCHUS KOAA, 00ECIeUnBaIONIEro M0 BO3MOXXHOCTH MEHBUIYIO CPEIHIO0
JUITUHY COOOLIEHUS MMPU U3BECTHOM YaCTOTE CUMBOJIOB, U KOJa, TOMYCKAIOIEro JUarHOCTUKY OLIUOOK;
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—CTPOUTH JIOTUYECKUE BBIPAKEHUS C MOMOILBIO ONEpanuil IU3BIOHKLIHMY, KOHBIOHKIUHU, OTPULIAHUS, MMILIMKALMK, SKBUBAJICHIUU; BBIIOJIHATh
SKBUBAJICHTHBIE NIPEOOPA30BaHUS 3TUX BBIPAXKEHUI, UCIIOJIb3Ys 3aKOHBI aJIr€Ophl JJOTMKH (B YACTHOCTH, CBOMCTBA TU3BIOHKINH, KOHBIOHKIIUY, IIPAaBUIA /1€
Moprana, cBA3b UMIUIUKALIUN C IU3BIOHKIUEN);

—CTPOUTH TaOJIMIy HCTUHHOCTHU 33JJaHHOTO JIOTHYECKOI0 BBIPAXKEHUS; CTPOUTH JIOTHUYECKOE BBIPAKEHHUE B AU3BIOHKTUBHOW HOpMalbHOH (opme 1o
3aJJaHHOI Ta0JiMIle MCTUHHOCTH; OINPENENATh MCTHHHOCTH BBICKA3bIBAHMS, COCTABICHHOTO W3 3JIEMEHTApHBIX BBICKA3bIBAHUN C MOMOIIBIO JIOTMYECKHX
oIepanui, €ciii U3BECTHA UICTUHHOCTh BXOJSIIMX B HETO AJIEMEHTAPHBIX BBICKA3bIBAHUI; HCCIIE0BATh 00IaCTh HCTUHHOCTH BBICKA3bIBaHUS, COJIEPKAILErO
IIEPEMEHHBIE; PEIIATh JJOTUYECKUE YPAaBHEHHUS,

—CTPOUTH I€PEBO UIPHI 110 33laHHOMY aJITOPUTMY; CTPOUTh U 00OCHOBBIBAThH BHIUTPBIIIHYIO CTPATETHIO UIPHI;

—3alKUChIBaTh HATYpPAJIbHBIC YKCIIA B CUCTEME CUMCIICHHs C JaHHBIM OCHOBAaHUEM; MCIIOJIb30BATh IIPU PELICHUU 33134 CBOMCTBA MO3ULMOHHOU
3aIMCH YMCIIA, B YACTHOCTHU NPHU3HAK JECIUMOCTH YHCIIa HA OCHOBAHUE CUCTEMBI CUUCIICHUS;

—3aIUCHIBATh JCHCTBUTENIbHBIC YHCIA B 3KCIIOHEHIMAIBHOW (hOpMeE; MPUMEHSATh 3HAHUA O MPEICTABICHUH YHCEN B IAMITH KOMIIBIOTEPA,

—OIUCBIBATh Tpadbl C MOMOLIBIO MATPHILL CMEKHOCTHU C YKa3aHHEM JJIUH pedep (BECOBBIX MAaTpPUIL); peIlaTh AITOPUTMHUUECKUE 3a/1a4H, CBA3aHHBIE C
aHamu30M rpadoB, B YaCTHOCTH 3a/1a4y MOCTPOCHHS ONTHMAJIBHOTO IyTH MEXAY BEPIIMHAMHU OPUEHTHPOBAHHOTO AUMKIMYECKOrOo rpada U onpeneneHus
KOJIMYECTBA PA3JIMYHBIX IIyTEH MEKIY BEPIIMHAMU;

—(hopManu30BaTh MOHIATHE «AJITOPUTM» C IOMOILBIO OJTHOM U3 YHUBEPCAIbHBIX MOJIesIel BhIuucIeHni (MamunHa Teiopunra, mamuHa [locta u np.);
MOHUMATh coaepkanue te3uca Yepua—TbropuHra;

—TIOHUMATh U HMCIIOJIB30BaTh OCHOBHBIC MOHATHS, CBS3aHHBIC CO CIOKHOCTBHIO BBIYMCICHUN (BpeMs pabOTHl M pa3Mep HCIOJIb3yeMON MaMATH MpU
3aJJaHHbIX MCXOJHBIX JAHHBIX; ACUMITOTHYECKAas CJIO0XHOCTh QJITOPUTMA B 3aBUCUMOCTH OT pa3Mepa HCXOJIHBIX [aHHBIX); OMNPEAEIATh CI0XXKHOCTb
M3y4aeMbIX B Kypce 0a30BbIX aJlTOPUTMOB;

—aHAJIM3UPOBATh MPEUIOKECHHBIN AITOPUTM, HAIIPUMED ONPEICIIATh, KAKME PE3yJIbTaThl BO3MOXKHBI ITPH 33JAHHOM MHOKECTBE MCXOJHBIX 3HAYCHUN
U IIPU KaKUX UCXOJHBIX 3HAYEHUSAX BO3MOXKHO IIOIyYEHUE YKAa3aHHBIX PE3YyJIbTATOB;

—CO03/1aBaTh, aHAIM3UPOBATh U PEAIM30BHIBATh B BUJE NPOrpaMM 0a30Bbl€ aIrOPUTMBI, CBSI3aHHBIE C aHAJIM30M IEMEHTAPHBIX (PyHKIUI (B TOM
YHclie MPUOIMKCHHBIX BBIYUCICHHI), 3alHChI0 YHUCEN B MO3WIMOHHONW CHCTEME CUYHUCICHUSA, NEIMMOCTBIO IIENbIX YHCEN, JHHEWHON 00paboTKoM
M0CJIeI0BATEIbHOCTEH U MACCUBOB YKCEN (B TOM YHCIIE AJITOPUTMbI COPTUPOBKH ), aHATIM30M CTPOK, a TAK)XKE PEKYPCHUBHBIE aITOPUTMBI;

—IPUMEHATb METOJ COXPAaHEHUs IPOMEKYTOUYHBIX PE3YyJIbTaTOB (METO IMHAMUYECKOTO MPOrpaMMHUPOBAHUS) AJI CO3JaHUS IOJMHOMMAIIBHBIX (HE
NepeOOPHBIX) ANTOPUTMOB DPELICHUs PA3JIUYHBIX 3a/ad; NMPUMEPbl: MOMCK MHHHUMAJIBHOTO IyTH B OPUEHTHUPOBAHHOM alMKIMYECKOM TIpade, MOoJCYET
KOJIMYECTBA Iy TEH;

—C03/1aBaTh COOCTBEHHBIE aJITOPUTMBI JUUIsl pEILICHHsI TPUKIIAAHBIX 337a4 HA OCHOBE N3Y4YEHHBIX aJITOPUTMOB U METO/IOB;

—TIPUMEHSTH MIPU PELICHUU 33Ja4 CTPYKTYpPBI JaHHBIX: CIIUCKH, CIOBAPH, JEPEBbs, OUEpPEeIn; IPUMEHITh MIPU COCTABICHUU aJITOPUTMOB 0a30BBIE
OIlepaluu co CTPYKTypaMH JaHHBIX;
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—HUCIIOJIE30BaTh OCHOBHLIC NMOHATUSA, KOHCTPYKIHUU U CTPYKTYPhI JaHHBIX MOCICAOBATCIIBHOI'O MPOTpaMMHUPOBAHNS, a4 TAKIKC IIpaBUJIa 3allUCU 3THUX
KOHCTPYKIIMU ¥ CTPYKTYp B BHIOPAHHOM JUIsl U3YYCHUS SI3BIKE TPOTPAMMUPOBAHUS;

—HUCIIOJIB30BaTh B IMpOorpaMmMax AAHHBIC PAa3JIMYHBIX THUIIOB; IPUMCHATE CTAHAAPTHBIC U CO6CTB€HHLI€ noAmnporpaMmal IJjid O6p360TKI/I CHUMBOJIBHBIX
CTPOK; BBIIIOJHATh OOpAaOOTKY NaHHBIX, XPAHSIIUXCS B BHJEC MACCHBOB Pa3IMYHOW Pa3MEPHOCTH; BHIOMpATh THIT IIUKJIA B 3aBHCHMOCTH OT peIIacMOi
noa3anadyur, COCTABJIATH HHUKJIBI C HCIIOJIB30BAHHUCM 3apaHCC OIPCACIICHHOIO HWHBAPHUAHTA LHUKIIA, BBIIIOJJHATH 6a3OBBIC onepanuu € TCKCTOBBIMU U
JTBOWYHBIMH (DaiilaMu; BBIICIATH MMO/3a/1a4H, PEIICHHE KOTOPBIX HEOOXOAMMO JUIS PEUICHHs MOCTaBJICHHOW 3a7add B MOJHOM OOBEME; pealn30BhIBATH
peuieHus noa3anad B BUAC MOANPOrpaMM, CBA3BIBATH MOAIIPOrpaMMBbI B €UHYI0 IIPOIPaMMY; UCIIOJIB30BAaTh MOIYJIbHBIA IIPUHLIUII IOCTPOCHHUS IIPOrpaMM;
WCTIOJIh30BaTh ONOIIMOTEKN CTAHIAPTHBIX MOIIPOTPAMM;

—IPUMEHATH AJITOPUTMBI IIOUCKA U COPTUPOBKU IIPU PELICHUH TUIIOBBIX 3a1a4;

—BBITIOJIHATh OOBEKTHO-OPHEHTUPOBAHHBIN aHAN3 3a/1a4M: BBIIENATH OOBEKTHI, ONMUCHIBATH HAa (OPMATBLHOM S3BIKE WUX CBOWCTBA W METOJBI,
peanu30BbIBaTh 00bEKTHO-OPUEHTUPOBAHHBIHN MMOAXO U pEIICHHS 3a]1a4 CPEHEN CII0KHOCTU Ha BEIOPAHHOM SI3BIKE IIPOTPAMMUPOBAHHS;

—BBITIOJIHATh OTJIAAKY W TECTUPOBAaHHE NPOTPaMM B BBIOPaHHOW cpele MPOrpaMMHUPOBAHMS; HWCIONB30BAaTh TPU pa3paboTKe Mporpamm
CTaHJapTHBIE OMOIMOTEKH S3bIKa MPOTPAMMUPOBAHMS W BHEUIHHE OMOIMOTEKM MPOTpaMM; CO3JaBaTh MHOTOKOMIIOHEHTHBIE MPOTPaMMHBIE HPOIYKTHI B
cpeze MporpaMMHPOBAHUS;

—MHCTAJUTUPOBATh U IEMHCTAJIIUPOBATH IPOrPaMMHBIE CPEJICTBA, HEOOXOAUMBIE JJIsl peIIeHUs] Y4eOHBIX 3a/1a4 10 BEIOPAHHOM crelMaIn3ainu;

— TOJIB30BaThCsl HAaBBIKAMHU (popMaim3amuy 3alavyd; CO3[aBaTh OIMCAHHUS TPOTPAMM, WHCTPYKIIMM IO WX KCIOJB30BAaHUIO W OTYETHI 110
BBIITOJIHCHHBIM ITPOCKTHBIM pa60TaM;

— pa3pabaThiBaTh M HCIIOJIE30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKHE MOJICIH; aHAIM3HPOBATh COOTBETCTBUE MOJIENIN PEATbHOMY OOBEKTY WU
nporeccy; NPOBOJUTh SKCIIEPUMEHTHl U CTATUCTHUECKYI0 00pabOTKy JAaHHBIX C TOMOIIBIO KOMIBIOTEpA; HHTEPIPETHPOBATH PE3YJIbTAThI, MOJyYaeMble B
X0l MOJICIIUPOBAHUS PEATbHBIX MPOIECCOB; OLICHMBATH YHCIIOBBIC MTApaMeTPhl MOJICITUPYEMBIX OOBEKTOB U TIPOIIECCOB;

—TIOHUMATh OCHOBHBIC MPHHLUIBI YCTPOHCTBa M (PYHKIMOHUPOBAHHS COBPEMEHHBIX CTALIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; BHIOMpPATH
KOH(UTYpaIHIO KOMIIBIOTEPA B COOTBETCTBHHU C PEIIAEMBbIMHU 3a/1a4aMU;

—IIOHUMAaThb HA3HAYCHUC, @ TAKIKC OCHOBHBLIC INPUHIIUIIBI YCTPOﬁCTBa )41 paGOTbI COBPCMCHHBIX ONCPAIUOHHBIX CUCTCM,; 3HATh BUJbl U HA3HAUCHUC
CHCTEMHOTO IPOTPaMMHOTO 00eCTICUeHHS,

—BJIaJICTh NPUHIMIIAMU OpPraHU3alUy HepapXUyecKuX (aioBbIX CHCTEM W MMEHOBaHHUsS (ailyioB; UCTIOIB30BAThH MAOIOHBI JJIS OMMCAHUS TPYIIIIHI
(haiinos;

—HUCIONB30BaTh HA IMPAKTUKE OOIIHMe MpaBWiia MPOBEICHUS HMCCIEI0BATEIBCKOTO MPOEKTa (TIOCTAaHOBKA 3a7a4d, BBIOOP METOJOB HCCIEIOBAHUS,
MOJITOTOBKA MCXOJHBIX JTaHHBIX, MPOBEICHUE HCCIICAOBaHUs, (HOPMYIUPOBKA BBIBOJIOB, MOATOTOBKA OTYETA); TUIAHUPOBATH W BBITIOJIHITH HEOOJBIIHE
HCCIIeIOBATENILCKHUE MTPOCKTHI;
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—HCIIOJIb30BaTh TUHAMUYECKHE (3JIEKTPOHHBIC) TAOIUIIBI, B TOM 4KCiIe (GOPMYJIBl C UCTIOIb30BaHUEM A0COIIOTHOW, OTHOCUTEIHHON U CMEIIaHHOMH
ajipecalluy, BbIIEJICHNE IMana30Ha Ta0IULbl U YIIOPSAA0YMBaHUE (COPTUPOBKY) €0 IEMEHTOB; IOCTPOCHHUE TPapUKOB U AUArpamm;

—BJIaJICTh OCHOBHBIMH CBEJCHUSMHU O TAOJIMYHBIX (PENAUOHHBIX) 0a3ax NaHHBIX, UX CTPYKType, CPEACTBaX CO3JaHMs M pabOThI, B TOM YHUCIIE
BBINOJIHATE OTOOpP CTPOK TaOJUIIBI, YIOBJIETBOPSIOIINX OIPEICICHHOMY YCJIOBUIO; ONMCHIBaTh 0a3bl JAHHBIX M CPEACTBA JOCTyla K HUM; HAIOJHAThH
pa3paboTaHHyI0 06a3y JaHHBIX;

—HCII0JIb30BaTh KOMIIBIOTEPHBIE CETH AJI1 OOMEHA JaHHBIMU MPH PEIIEHUH MPUKIIAAHbIX 3a7ay;

—OpraHu30BBIBaTH Ha 0a30BOM ypOBHE CETEBOE B3auMO/ieiicTBUE (HacTpanBath paboTty mpoTtokonoB cetu TCP/IP u onpenensats Macky ceTn);

—IOHUMATh CTPYKTYPY AOMEHHBIX UMEH; NpuHIMMnbl [P-anpecanun y310B cety;

—TpEeACTaBIATh O0IINE NPUHIMIIBI Pa3padOTKU M (PYHKIIMOHUPOBAHHS WHTEPHET-IPUIIOKESHUH (CalThI, OJI0TH U 1Ip.);

—MPUMEHATh Ha TMPAKTHKE MPUHIUIBI o0ecriedeHus: WHOOPMAIMOHHOW O€30MacCHOCTH, CHOCOOBI M CpEACTBAa OOECTICUYCHHs] HAJIECKHOTO
¢ynkmmnonuposanus cpeacts UKT; cobmonars npu paboTe B ceTH HOPMbI HHPOPMALMOHHOM STHKH U TIpaBa (B TOM YHCJIe aBTOPCKHUE MPaBa);

—IPOEKTUPOBATh COOCTBEHHOE ABTOMAaTH3MPOBAHHOE MECTO; CJEI0BaThb OCHOBAM O€30MaCHOM M IKOHOMMYHOM pPAabOThl C KOMIIBIOTEPAMHU U
MOOMJIBHBIMU yCTPOHCTBAMHU; COOTIOIATh CAHUTAPHO-TUTHEHNYECKHE TPeOOBaHUs MPHU paboTe 3a MEePCOHATBLHBIM KOMITBIOTEPOM B COOTBETCTBHM C HOPMaMHU
nevcrByromux CanlluH.

BrinyckHuK Ha yenybnennom yposHe IOTYIUT BO3MOXKHOCTh HAYUUThCA:

—IPUMEHTh KOJbl, WCHPABISAIOIIME OIIMOKHM, BO3HUKIIME IpU Hepefade UHGPOpPMALMK; ONpPEAeNsATh NPOIMyCKHYIO CIOCOOHOCTh U
MMOMEXO03aLIUIIEHHOCTh KaHala CBS3M, HUCKaXeHHE MH(OpMaluM MpH Nepefadye Mo KaHajaM CBS3M, a TaKKe HCIOJIb30BaTh aJTOPUTMBI CXKATHsI JaHHBIX
(anroput™ LZW u nip.);

—HCIIOJIb30BaTh Ipadbl, IepeBbs, CIHUCKHU MPH OMHCAHUM OOBEKTOB M IPOIECCOB OKPYKAIOLIETO MHUPA; HWCHOJIb30BAaTh MpPEe(UKCHBIE JEpEBbS U
JpyTUe BUJIbl IEPEBLEB MPU PEIICHUH aIrOPUTMHUYECKHUX 3aa4, B TOM YHCJIE [IPU aHAJIU3€ KOJIOB;

—HCIIOJIB30BATh 3HAHUS O METOJIE «Pa3eisii U BIACTBYI»;

—IPUBOJIUTH IPUMEPHI PA3IUYHBIX AITOPUTMOB PELICHMsS OIHOM 3ajaud, KOTOPble MMEIOT Pa3iIM4YHYIO CIOXKHOCTh; HCIOJb30BaTh IMOHATHE
nepedOpPHOTO ANTrOpUTMa;

—HCIIOJIb30BaTh MOHITHE YHUBEPCAIBHOTO aJITOPUTMA U MPUBOIUTH IPUMEPHI AITOPUTMUUECKN HEPa3peIIMMbIX IPOOIeM;

—HCIOJIb30BaTh BTOPOH SA3BIK IPOrPaMMHMPOBaHMsI; CPAaBHUBATh IPEUMYIIECTBA U HEAOCTATKH JABYX SI3bIKOB IIPOrPAMMHPOBAHUS;

—CO03/1aBaTh IPOrpaMMBbl ISl y4€OHBIX WIIM IPOEKTHBIX 3aa4 CPEIHEHN CIOXKHOCTH;

—HCIIOJIb30BaTh MH(POPMAMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJOTHH NPH MOACTUPOBAHUU W aHAIU3E MPOLECCOB U SIBICHUH B COOTBETCTBUH C
BBIOpaHHBIM MPODUIIEM;

—0CO3HaHHO MOAX0AUTh K BbIOOpy MKT-cpencTB u nmporpaMMHOro odecredeHus Ui pelieHus 3a/1a4, BOSHUKAIOUINX B X0/€ Y4eObl U BHE €€, JJIs
CBOMX y4€OHBIX U UHBIX LIeJIEH;
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—TPOBOJUTH (B HECIOXKHBIX CIydasx) Bepu(puUKauio (MpOBEpKy HAAEKHOCTH M COTIACOBAHHOCTH) MCXOAHBIX MaHHBIX U BaJUAALUIO (TIPOBEPKY
JOCTOBEPHOCTH) PE3yJIbTATOB HATYPHBIX U KOMIIBIOTEPHBIX IKCIIEPUMEHTOB;

—HCII0JIb30BAaTh MAKEThI IPOTPaMM U CEPBUCH 00paOOTKHU U MPEACTABICHHS JaHHBIX, B TOM YHCIIE — CTATUCTUYECKON 00paboTKy;

—HCII0JIB30BaTh METO/Ibl MAILIMHHOTO OOYYEHUS MPU aHAJIU3€ JaHHbBIX; UCIOIb30BATh MIPEICTABICHHUE O MPOOIeMe XPaHEHUS U 00pabOTKH OOJIBIINX
JTAHHBIX;

—C03/1aBaTh MHOTOTAOIUYHBIC 0a3bl JAaHHBIX; paboTe ¢ 6a3aMu JaHHBIX U CIIPABOYHBIMU CHCTEMaMH C IIOMOIIBIO BeO-uHTepderica.

2. Coep:xkanue y4eOHOro npeamera

Beenenue. Mupopmanus 1 uHpopMannoHHbIe Npoueccol. J[aHHbIE

CriocoObl npencTaBieHUs] JaHHBIX. Pa3nuyust B MpeaCcTaBICHUM AaHHBIX, NMPEeIHA3HAUYCHHBIX Ul XpaHEHUs U 00pabOTKH B aBTOMAaTHU3MPOBAHHBIX
KOMITBIOTEPHBIX CHCTEMAX M MPEIHA3HAYEHHBIX JJIS1 BOCIIPUATHUS YEIIOBEKOM.

Cuctembl. KoMnoHeHTHI crcTeMBbl U MX B3auMojieiictBue. THpopManmoHnHoe B3auMOICHCTBHE B CUCTEME, YIIpaBlIeHHE. Pa30MKHYThIE U 3aMKHYThIE
CHUCTEMBI yIpaBicHUs. MaTeMaTH4eCKOe ¥ KOMIIBIOTEPHOE MOAEIUPOBAHNE CUCTEM YIIPABIICHUS.

MaremaTudeckue 0CHOBbI HHPOPMATHKH

Texcrsl M koaupoBanue. Ilepenaya nanHbIX

3HaKu, CUTHAJIBI U CUMBOJIbL. 3HAKOBBIE CUCTEMBI.

PaBHOMepHBIE 1 HEpaBHOMEpHBIE KOJbI. [Ipedukcubie konapl. Ycnoue Pano. ObpatHoe ycnoBue @aHo. AITOPUTMBI IEKOIUPOBAHUS MPH UCTIONb-
30BaHUH MPEPUKCHBIX KOJIOB.

Ckatue MaHHBIX. YUeT YaCTOTHOCTH CUMBOJIOB IIPH BBIOOpE HEpaBHOMEPHOTO Koja. OnTumansHoe KoaupoBanue Xaddmana. Mcmoas3oBanue mpo-
rpaMM-apxuBaTopoB. Anroput™m LZW.

[lepenava nanubIX. ICTOYHMK, IPUEMHUK, KaHAJI CBA3H, CUTHAJI, KOAUPYIOLIEE U JEKOAUPYIOIIEE yCTPOMCTBA.

[IponyckHas cnocCOOHOCTh ¥ TOMEXO03aIMIIEHHOCTh KaHaa cBsi3u. KoaupoBanue cooOIieHuil B COBpEeMEHHBIX CPEACTBAX MepeJaun JaHHbIX.

Hckaxenue nHdopManuy npu nepeaaye 1no kaHaaam cBa3u. KoJbl ¢ BO3MOXKHOCTBIO OOHAPYKEHUS M UCIPABJIEHUS OLIHOOK.

Crioco6b1 3amuTsl HH(pOpMaIuy, nepeaaBaeMoil mo kananam cBsizu. Kpunrorpagus (anropurmsl mudposanus). Cteranorpadusi.

JAuckperusanus

W3mepenus u quckperusanys. Yactora U pa3psIHOCTh U3MEPEHUN. Y HUBEPCAIBHOCTD JUCKPETHOTO MPEICTaBICHUS HH()OPMAITUH.

JlMckpeTHOE Mpe/icTaBIeHUE 3BYKOBBIX IJaHHBIX. MHOrokaHallbHas 3anuck. Pasmep Qaiina, mogy4yeHHOTo B pe3yJIbTaTe 3allCH 3ByKa.

JlMcKpeTHOE Mpe/ICTaBIeHUe CTATHYECKONW U TMHAMUYECKOU Tpaduueckoil HHPOpMaLnu.

Cikatue JaHHBIX MPU XpaHEHUH rpaduIecKoi U 3ByKOBOU MH(OpMAITUH.
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CucreMbl CHHCICHUS

CpolicTBa NO3UIIMOHHOM 3aMKCH YKMCIa: KOJIMYECTBO LU B 3aMUCH, MPU3HAK JEIUMOCTH YMCIIa HA OCHOBAHUE CHCTEMbI CUMCIICHHUS.

AJ'II‘OpI/ITM nepeBojaa I[GCHTH‘IHOﬁ 3aIliiuCu 4uciia B 3aIlUCh B HOSI/IHI/IOHHOﬁ CUCTEME C 3aJaHHbBIM OCHOBAaHHUEM. AHFOpI/ITMBI MOCTPOCHUS 3allCH
yyclia B TIO3UIMOHHOM CUCTEME CUMCIICHUS C 3aJJaHHBIM OCHOBAaHUEM M BBIYMCIICHHS UYHMCIA MO CTPOKE, COAEprKallel 3aliCh 3TOTO YMCiIa B MO3UIIMOHHON
CUCTEMC CUHUCIICHUA C 3aJaHHBIM OCHOBAHUEM.

ApudmeTrnueckue IeHCTBUS B MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS.

Kpatkas u pa3BepHyTas opma 3alUCH CMEIIAHHBIX YHCET B MO3UIIMOHHBIX CHCTeMax cuucieHus. [lepeBoa cMEmaHHOro 4ncia B MO3UIMOHHYIO
CUCTEMY CUMCIICHUS C 3a/IaHHBIM OCHOBaHHEM.

Hpe,IICTaBJIeHI/IC HCJIbIX U BEHICCTBCHHBIX YUCCII B [TAMATHU KOMIIBIOTCPA. KOMHBIOTepHaH apI/I(l)MeTI/IKa.

DJieMeHThbl KOMOMHATOPUKH, TEOPUH MHOKECTB U MaTeMATHYECKOIi JJOTUKH

Onepanuu «MMILTUKALND», «IKBUBAJICHIU. Jlornueckune QyHKINU.

3aKoHBI aNTeOphl JIOTHKX. DKBUBAJICHTHBIE TIPE00Pa30BaHUs JOTHYECKUX BhIpakeHH. Jlornueckune ypaBHEHHUS.

[TocTpoeHre TOTUYECKOro BBIPAKEHHS C JaHHOW TaOMUIed MCTUHHOCTH. [IM3BbIOHKTHBHAs HOopManbHas (opma. KOHBIOHKTHBHAS HOpMalibHas
dhopma.

Jlornueckue 3J1€MEHTBI KOMIIBIOTCPOB. HOCTpOGHI/Ie CXEM U3 6a30131>1x JJOTUYCCKHUX DJIEMEHTOB.

JluckpeTHbIe UTPBI IBYX UTPOKOB C TIOJIHON MH(GOpMaIueil. BEIMTphINIHbIE CTpaTEeTHH.

JAunckpeTrHbie 00bEKTHI

Pemenne anropuTMudeckux 3ajad, CBS3aHHBIX C aHAJIU30M IpadoB (IpUMEpPbI: MOCTPOSHUS ONTUMAIBHOIO MyTH MEXKIY BEpPIIMHAMU OPUEHTHPO-
BaHHOTO AIIMKJIMYECKOTO rpada; onpeaeaeHus KOJTUIeCTBA Pa3INYHbIX MyTeH MEXy BEpIIMHAMH).

O06xo y3710B iepeBa B r1yOuHYy. YTIOPSIOUYCHHBIE IEPEBbhs (IEPEBbsI, B KOTOPBIX YIOPSIOYCHBI peOpa, BEIXOIAIINE U3 OJHOTO y371a).

Hcnonp3oBaHue 1epeBbeB MPH PEIICHUH alTOPUTMHUECKUX 3a]1a4 (IPUMEPBI: aHaIu3 paboThl PEKYPCHUBHBIX aJITOPUTMOB, pa3zdoop apupMeTHIecKux
U JIOTUYECKUX BhIpakeHuit). bunapuoe nepeso. Mcrnonbp3oBaHue nepeBbeB IPU XpaHEHUU TaHHBIX.

Hcnonb3oBanue rpadoB, 1ePeBLEB, CIICKOB MPHU OMUCAHUN 0OBEKTOB U MPOIECCOB OKPYIKAIOIIETO MUPA.

AJITOPUTMBI U 3JIEMEHTHI IPOTPAMMHUPOBAHUS

AJITOPUTMBI U CTPYKTYPbI JAHHBIX

AJTOPUTMBI HCCTIEAOBAHUS AJIEMEHTAPHbBIX (PYHKIMHA, B YACTHOCTH — TOYHOT'O M MPUOIMKEHHOTO PEIIeHUs KBaJApPaTHOIO YPaBHEHHUS C IEJIBIMH U
BEIIECTBEHHBIMHU KO3 (UIIEHTAMH, OTIPE/IEICHUS SKCTPEMYMOB KBaIpATUYHOM (DYHKITNHM HA OTpE3Ke.

AJNTOPUTMBI aHAJIM3a U TIPEOOPA30BAHUS 3aMUCEH YHCEIT B TO3UIIMOHHON CUCTEME CUUCIICHHS.

Anr OPHUTMBLI, CBA3AaHHBIC C ACIIMMOCTBIO LCJIBIX YUCCEII. AHFOpI/ITM EBKJII/II[a AJId OMIPCACIICHUSA HOH ABYX HATypaJIbHBIX YUCCII.

ANTOPUTMBI JTUHEHHOH (OJTHOMPOXOAHON) 00pabOTKH MOCIIEIOBATEILHOCTH YUCENT 0€3 MCIOJb30BaHUS JTOMOJHUTEILHON MaMsITH, 3aBUCSIIEH OT
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JUTMHBI TIOCJIEIOBATEIbHOCTH (BBIYUCIICHHE MAKCHMYMa, CYMMBI; JINHEHHBIN MOUCK | T.11.). O0paboTKa 37IEMEHTOB MOCIIEIOBATEILHOCTH, Y IOBIETBOPSIFOIINX
OTIpe/IeIEHHOMY YCJIOBHIO (BBIYMCIIEHHE CYMMBI 33/IaHHBIX 2JIEMEHTOB, UX MaKCUMyMa U T.I1.).

Anroput™bel 00pabOTKHM MaccUBOB. [IpuMepsl: mepecTaHOBKAa 3JIEMEHTOB JAHHOTO OJHOMEPHOTO0 MAacCHBa B OOPATHOM MOPSIKE; HUKINYCCKUI
CBHT AJIEMEHTOB MacCHBa; 3all0JHEHHE JBYMEPHOTO YMCIOBOIO MaccHBa IO 3aJaHHBIM IpaBHUJIaM; MOUCK 3JEMEHTa B JBYMEPHOM MAaCCHBE; BBHIYHUCIICHHE
MaKCHMyMa ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCuBa. BcTaBka U yJaneHne 2JIEMEHTOB B MaCCHBE.

PekypcuBHBIE aITOpPUTMBI, B YACTHOCTH: HAXO0X/ICHNUE HATypajJbHOU U 1IEJIOM CTETEeHU 3a/IaHHOTO HEHYJIEBOTO BEUIECTBEHHOI'O YMCIIA; BRIYUCICHUE
(hakTOpHanoB; BEIYUCICHHUE N-TO JIEMEHTA PEKYPPEHTHOM MOCIeI0BATENBHOCTH (Hampumep, mocienoBaTenbHocT @ubonauun). [loctpoenue u ananms ae-
peBa peKypPCUBHBIX BbI30BOB. BO3MOKHOCTh 3aITUCH PEKYPCUBHBIX aJITOPUTMOB O€3 SIBHOTO UCIIOJIb30BAHUS PEKYPCHUH.

CopTupoBKa OJJHOMEPHBIX MacCUBOB. KBagpaTuyHbie alrOPUTMbI COPTUPOBKH (TIPUMEP: COPTHPOBKA My3bIphKOM). CIUSHUE IBYX OTCOPTUPOBAH-
HBIX MaCCHBOB B OJIMH 0€3 UCIOJIb30BaHUS COPTUPOBKH.

ANTOpPUTMBI aHaTN3a OTCOPTUPOBAHHBIX MAaCCHBOB. PekypcuBHas peanu3aliis COPTUPOBKH MAacCHBAa HAa OCHOBE CIIUSHUS JBYX €r0 OTCOPTHPOBAH-
HBIX (parMeHTOB.

ANTOPUTMBI aHATM3a CUMBOJIBHBIX CTPOK, B TOM YHCJIE: MMOACYET KOJIMYECTBA MOSBICHUI CUMBOJIA B CTPOKE; pa3OUeHHEe CTPOKH Ha CJIOBa IO TPo-
OeNbHBIM CHMBOJIaM; MOUCK MOJICTPOKHU BHYTPU JaHHOW CTPOKH; 3aMEHa HallICHHOI MOACTPOKHU HA JPYTYIO CTPOKY.

[Moctpoenue rpaduka GyHKINH, 3aJaHHON (OPMYIIOii, TporpaMMoil i TabIuIel 3HaYeHUH.

AJTOpPUTMBI NPUOIMKEHHOTO PElIeHNs YPaBHEHHM Ha TaHHOM OTpe3Ke, HalpuMep, METOI0OM JeJIEHUsI OTpe3Ka MomoyiaM. AJITOpUTMbI PUOIINKEH-
HOTO BBIYUCIICHUS JUTHH W IJIOMAACH, B TOM YHCIE: TPUOIIKEHHOE BBIYMCICHUE JIUHBI IJIOCKOH KPUBOM MyTeM anmpoKCHMAIUU €€ JIOMaHOW; MpuOIIu-
YKEHHBIN TMOACYET METOJIOM Tpamnenui miomaan noa rpadukom (QyHKIMH, 3alaHHON (OopMyIJIoN, mporpaMMon win Tabmuiel 3HadeHui. [IpubmmkenHoe
BBIUHCIICHUE TUIomaau ¢purypsl Mmetrogom Monrte-Kapio. [Toctpoenne TpaekTopwii, 3aJJaHHBIX PA3HOCTHBIMH cXxeMamHu. Perienue 3aqad ontuMusanuu. All-
TOPUTMBI BBIUNCIUTEIHLHON FreOMeTpUH. BeposITHOCTHBIE aITOPUTMBI.

CoxpaHeHHe U UCTIOJIb30BaHNE IPOMEKYTOUHBIX Pe3yIbTaTOB. METO NMHAMUYECKOTO MPOTPAMMHUPOBAHUS.

[IpencraBienue o CTpykTypax JaHHbIX. [IpuMephl: ciucky, CI0BapH, 1EPEBbs, OUepeau. XIII-TaOINLIbI.

SI3bIKH IpOrpaMMupoOBaHUS

[Toamporpammsl (ipouieypsl, GyHkun). [Tapamerps! moanporpamMm. PexypcuBHbIE TporieAypsl U (PYHKITHH.

Jlornueckue nepemeHHble. CUMBOIIBHBIE U CTPOKOBEIE epeMeHHbIe. Omepaiuu HaJl CTPOKAMHU.

JIBymepHbIe MacCcuBbI (MaTpHIilbl). MHOrOMEpHbIE MaCCHBBI.

CpenctBa pabOThI C JAHHBIMH BO BHEITHEH maMaTu. Daifisl.

[TonpoGHOE 3HAKOMCTBO C OAHMM U3 YHHUBEPCAJIbHBIX MPOIEAYPHBIX S3BIKOB MPOTPaMMHUPOBAHUS. 3alKCh AITOPUTMUYECKUX KOHCTPYKIUN U
CTPYKTYp JaHHBIX B BBIOPAHHOM SI3bIKE MporpaMmupoBaHus. O030p MpoIeypHBIX S36IKOB IPOrPAMMHUPOBAHUSL.

[IpencraBieHre 0 CHHTAKCHCE U CEMAHTHKE SI3bIKa MPOTrpaMMHUPOBAHUS.
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[TonsATHE O HEMPOLEAYPHBIX SI3bIKAX IPOrPAMMUPOBAHUS U MapaJurMax nporpaMMupoBanus. M3ydueHne BTOPOro si3blka MporpaMMHUPOBAHUS.

Pa3paborka nporpamm

Oransl peleHns 3a/1a4 Ha KOMIIBIOTEPE.

CrtpykTypHOe nporpammupoBanue. [IpoBepka yciioBusi BHIIOTHEHUS UK 0 Hayala BBIOJIHEHUS Tejla IUKJIa U MOCJe BBIIOTHEHUS Tela IUKIIa:
MIOCTYCJIOBUE U MPEYCI0BHE LUKIIA. IHBapuaHT KA.

MeToabpl TPOEKTUPOBAHUSI IPOTPAMM «CBEPXY BHH3» U «CHU3Y BBepx». PazpaboTka mporpamm, HCIONb3YIOMIMX MOJIPOrPaMMBL.

Bubnuorexku moanporpaMM M MX HCIIOJIB30BaHHE.

WNuTterpupoBanHas cpena pa3pabOTKH MpOrpaMMbl Ha BEIOPAHHOM sI3bIKE MporpaMMupoBaHus. [losb3oBaTenbckuii HHTEp(EHC HHTErPUPOBAHHOM
cpeabl pa3paboTKH MPOrpamm.

[Tonsite 06 00BEKTHO-OPUEHTUPOBAHHOM MporpamMmmMupoBanuu. OOBEKTHI U Kiacchl. IHKancynauus, Hacieq0BaHue, HOITUMOpP(hU3M.

Cpenpl ObICTpOIL pa3paboTku mporpaMM. I'padudeckoe npoekrupoBanue uutepdeiica nmonpzoBatesns. Mcnoap3oBanue Moaysiei (KOMIIOHEHTOB) IPU
pa3paboTKe mporpamm.

DJieMeHThbI TeOPHH AJITOPUTMOB

®dopmanuzanus MOHIATHS anroputMma. MammHa TeiopuHTa — TpUMep aOCTPAKTHOW YHHUBEPCATbHON BBIUUCIUTEIBHOW Mojenu. Tesuc Uépua—
TrropuHra.

Jpyrue yHuBepcallbHble BRIUNCIUTEIbHBIE MOoAenu (mpumMep: MaminHa [locta). YHuUBepcanbHbIN anroput™. Beraucnumelie 1 HEBBIYUCIUMBIE (YHK-
run. [Ipobiema 0cTaHOBKH U €€ Hepa3peluMOCTb.

AOcTpakTHBIE YHUBEPCAIBHBIC TTOPOKIAONTUE MOIETH (TIPUMED: TPAMMATHKH ).

CI10’XHOCTb BBIYHMCIICHUSI: KOJIMYECTBO BBIIIOJIHEHHBIX OMNEpaluii, pa3Mep UCIOJb3yeMON NaMsTH; UX 3aBUCUMOCTh OT pa3Mepa UCXOTHBIX JTAHHBIX.
Cno>XHOCTB anropuTMa COpTUpOBKH ciusinueM (MergeSort).

[Ipumepsl 3a1a4 aHanKM3a aIrOPUTMOB: ONPEIETICHNUE BXOAHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM J1a€T YKa3aHHBIN Pe3ysbTaT; ONpeeICHUE Pe3yIib-
TaTa aNropuT™Ma 6e3 ero MoJHOro MOMIArOBOrO BHIMOIHEHHUS.

JlokazaTenbCcTBO MPAaBUILHOCTH IIPOTPAMM.

MartemaTu4eckoe MOAeJMPOBAHNE

[IpakTuyeckas paboTa ¢ KOMIIBIOTEPHON MOENbIO MO BhIOpaHHOW Teme. [IpoBeneHne BHIYMCIUTENBHOTO SKCIIEPUMEHTA. AHAIN3 JOCTOBEPHOCTH
(mpaBmonoao0us) pe3yIbTaTOB KOMITBIOTEPHOTO YKCIIEPUMEHTA.

[IpencraBneHue pe3ynbTaTOB MOACITHUPOBAHUS B BUJE, YJOOHOM Ul BOCHIPUATHUS 4yelloBekoM. [ paduueckoe npeacTaBieHne JaHHBIX (CXeMbl, Ta0-
JUTIEI, TPadUKH).

[TocTpoenne MaTeMaTHUECKUX MOJIEIEH ISl pEIICHNS TPAKTUUYECKUX 3aa4.

HmuTaronHoe MoienupoBanrue. MoJenupoBaHue CUCTEM MacCOBOTO OOCITY KUBaHUSI.
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Hcnonp3oBanne AUCKPETU3ALMU U YUCIEHHBIX METOI0B B MAaTEMATHUECKOM MOJEIMPOBAHUH HEIIPEPHIBHBIX ITPOLIECCOB.

Hcnonp3oBaHue cpei MUMUTALIMOHHOTO MOJIEIHPOBaHUS (BUPTYaIbHBIX Jab0opaTopuil) uisi MPOBEACHHSI KOMIIBIOTEPHOIO SKCIIEPUMEHTA B yueOHOU
NESTEIILHOCTH.

KommbroTepHbiii (BUPTyasIbHBIN) U MaTepuaibHBIA IPOTOTUIIBI U3/enus. Mcrnonb3oBaHue y4eOHbIX CHCTEM aBTOMATHU3UPOBAHHOTO MPOEKTHPOBA-
HUSAL.

NupopMannOHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTMH M UX HCIOJIb30BaHME VIS AaHAJIN3A JaHHbIX

AnnapaTHoe ¥ MporpaMMHoe odecrevyeHne KOMNbIOTEpa

AnmapartHoe o0OecrieueHrne KOMIbIOTEPOB. [lepcoHanbHBIN KOMIBIOTED.

MHoromnporieccopublie cucteMbl. CynepKkoMnbloTepsl. Pacripenenennbie BEIYUCIUTENbHBIE CHCTEMBI 1 00paboTKa OONBIINX JaHHBIX. MOOUIbHbIE
1M poBbIe YCTPOUCTBA U UX POJIb B KOMMYyHUKaLUsAX. BcTpoenHble kKoMNbIoTepbl. MUKPOKOHTpOJUIephl. POOOTH3NPOBAaHHbIE TPOU3BO/ICTBA.

CooTBeTcTBHE KOH(PUTYpaIlMK KOMITBIOTEPA PelIaeMbIM 3a1auaM. TeHACHIIUN pa3BUTHs alllapaTHOrO 00EeCTIeYeHUsI KOMITbIOTEPOB.

[Iporpammuoe obecnieuenne (I10) KOMIIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Kitaccudukamnmst mporpammHoro obecrnedenus. MHOrooOpasue ormepa-
LIMOHHBIX cUCTeM, UX (yHKIMHU. [IporpaMMHOe obecriedyeHre MOOMIBHBIX YCTPOUCTB.

Monenbs nHpOpMallMOHHON CHCTEMBI «KJIHMEHT—cepBep». PacmpeneneHHble MOAETU MOCTpOeHHs] MH(GOPMalMOHHBIX cucTeM. Mcnonp3oBanue 00-
JAYHBIX TEXHOJIOTHII 00paOOTKU JAHHBIX B KPYIMHBIX HHPOPMAIIMOHHBIX CUCTEMAX.

WHucTannsamus ¥ JIenHCTAIUISIUS nporpaMMHoro obecriedenusi. CHCTEMHOE aIMUHUCTPUPOBAHHUE.

TenneHMU pa3BUTHSI KOMIIBIOTEPOB. KBaHTOBBIE BBIUNCIICHHUS.

TexHuka 6€30MacHOCTH U MpaBuiia paboThl HAa KoMIbloTepe. [ uruena, spronomuka, pecypcocOepekeHue, TEXHOIOrHuecKkue TpeOOBaHUs TPU dKC-
IUTyaTalliy KOMITBIOTEpHOTO pabouero mecta. [IpoexkTupoBaHne aBTOMaTH3MPOBAHHOTO pabouero Mecta B COOTBETCTBUU C LIESIMU €TI0 HCIIOIb30BaHMUA.

[IpumeneHre cnenuaIn3upOBAaHHBIX MpOrpamMM s obecriedeHus: ctabuibHol paboTsl cpenctB UKT. TexHomorus mpoBeaeHus npoduiakTuye-
ckux padot Hax cpencrBamu UKT: auarHocTrka HEUCIIPaBHOCTEH.

IloaroToBKa TEKCTOB M ICMOHCTPALMOHHBIX MAaTEPHAJIOB

TexHoMOTHM CO3AaHUS TEKCTOBBIX JOKYMEHTOB. BecraBka rpaduyeckux o0bekToB, Tabnuil. Mcrnonb30Banue roToBbIX MA0JI0HOB U CO3aHHE cOOCT-
BEHHBIX.

CpenctBa noucka u 3ameHbl. Cuctemsl poBepku opdorpaduu u rpammaruku. Hymepanusa crpanun. Pa3zpaboTka rUnepTekcToBOro JOKyMEHTA:
oTpesiesieHUue CTPYKTYpPbl TOKyMEHTa, aBTOMaTu4yeckoe (hopMHUpOBaHHE CIUCKA WILIIOCTPALUNA, CHOCOK U ITUTAT, CIHCKa UCIIOJIb3YEeMOI JTUTepaTyphl U Tad-
nuu. bubnnorpadudeckoe onrcanue qokyMeHToB. KosiektuBHas paboTa ¢ JoKyMeHTaMu. PerieH3upoBaHue TeKcra.

Cpencrsa co3laHus U PEAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

TexHnueckue cpencrtsa BBOAAa TekcTa. Pacno3HaBanue Tekcra. PacnoszHaBaHue ycTHoW peun. KommbroTepHas BepcTka Tekcra. HacrosbHo-
W3/1aTeIbCKUE CUCTEMBI.
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Pabora ¢ ayamoBu3yaibHbIMH JAHHBIMU

Texaudeckue cpeacTBa BBoja rpaduyeckux n3odpaxenuit. Kangpuposanue nzoopaxenuid. [{BeToBsie monenu. Koppekius nzobpaxenuii. Pabota ¢
MHOTOCJIOMHBIMU U300paKCHHUSIMH.

PaGoTa ¢ BekTopHBIMU IpadudecKuMu 00beKTaMu. [ pynmupoBka u Tpanchopmarus 00bEKTOB.

TexHosoruu BBOJa 1 00pabOTKH 3BYKOBOW U BUICOMH(MOPMAIIUH.

Texnonorun nu@pPoBOro MOIAEIUPOBAHMS M MPOCKTUPOBAHUS HOBBIX H3lenuil. CUCTEeMBbl aBTOMAaTU3MPOBAHHOTO MPOEKTHUpoBaHuUs. PazpaboTka
MPOCTEUIINX YepTekKel NeTaneld M y3JO0B C HMCIOJb30BAHHEM MPUMHUTHBOB CHCTEMBI aBTOMAaTHU3WPOBAHHOTO MPOCKTHUPOBAHUS. ANTUBHBIE TEXHOJOTUU
(3D-meuats).

JIeKTPOHHbIE (IMHAMUYECKHE) TA0JIMIbI

Texnomorus o6paboTku yucinoBoil mHbopManuu. BBog u pemaktupoBaHue TaHHBIX. ABTo3anonHeHue. @opmatupoBanue siueek. CTaHmTapTHBIE
¢byHkimu. Bunsl ccbuiok B hopmynnax. OunbTpanus U COPTHPOBKA JaHHBIX B quana3zoHe win tabnuie. KomrektuBaas pabora ¢ nanusiMu. [loakimrodenne k
BHEILIHUM JIaHHBIM U UX UMIIOPT.

Pemienye BRIYMCIUTENBHBIX 3a/1a4 U3 PA3TUYHBIX MPEAMETHBIX 00JIaCTeH.

KomneroTepHble cpecTBa NpeACTaBlIeHUs U aHallu3a JaHHbIX. Busyanuzanus JaHHbBIX.

ba3bl JaHHBIX

[TonsiTne n HazHaueHue 6a3bl qaHHBIX (Hasee — bJ1). Knaccudukamnus b/, Cucrems! ynpasnenns b1 (CYB/I). Tabmuupr. 3anuck u nmone. KinroueBoe
nosie. Tunsl nanHbIX. 3anpoc. Tumnsl 3anpocos. 3anpocs! ¢ napamerpamu. CoptupoBka. @unbTpanus. Beraucnsemsle nos.

®opmbl. OTYETHI.

Muorortabiauunbie BJ1. Csa3u Mexay Tadbmunamu. Hopmanuzarusi.

IMoaroTroBKa u BBINMOJHEHHE UCCIEI0BATEIHCKOT0 MPOEKTA

TexHOoJIOTHS BBHITIOTHEHHS HCCIIEI0BATEIBCKOTO MPOEKTA: MOCTAHOBKA 3a/1ayM, BEIOOP METOI0OB UCCIICJOBAHMS, COCTABIICHUE MPOCKTA U TUIaHA pa-
00T, MOATOTOBKA MCXOJHBIX JaHHBIX, IPOBEJIEHUE HCCIeA0BaHus, (OPMYIUPOBKA BBIBOJOB, IMOATOTOBKA oT4eTa. Bepudukamnus (mpoBepka HaIEKHOCTH U
COTJIACOBAaHHOCTH) MCXO/IHBIX JAaHHBIX U Bamuaanus (IpoBEpKa JOCTOBEPHOCTH) Pe3yIbTaTOB UCCIICTIOBAHHSL.

Craructrueckas o0padboTka gaHHbIx. OOpaboTKa pe3yIbTaTOB SKCIIEPUMEHTA.

CucremMbl HCKYCCTBEHHOT0 HHTE/VIEKTA M MALIMHHOE 00y4YeHuUe

MamnHHoe o0yueHue — perieHne 3a/1a4 paclo3HaBaHus, KiaccuuKaluy U npeacka3anus. MIckyccTBeHHBIN MHTEIJIEKT. AHAJIU3 TaHHBIX C IIpUMe-
HEHUEM METOJI0B MAITMHHOTO 00y4eHUs. DKCIIEPTHBIC U PEKOMEHIATEIbHBIC CUCTEMBI.

Bonbiine panHbie B Ipupojie U TeXHUKE (TEHOMHbIE JaHHBIE, pe3yJbTaThl (PU3NUECKUX HKCIEPUMEHTOB, HHTEPHET-JaHHbIC, B YACTHOCTH JJaHHBIE
couuaybHbIX cereil). TexHonoruu ux oOpabOTKU U XpaHEHHUS.

Pabota B HH(OpMAaLIMOHHOM IPOCTPAHCTBE
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KomnbrorepHblie ceTn

[TpyHLIMIIBI TOCTPOEHHUS KOMITBIOTEPHBIX ceTell. AnmapaTHble KOMIIOHEHTHI KOMITbIOTEPHBIX ceTeil. [IpoBoiHbIe 1 6ecnipoBOIHBIE TEIEKOMMYHHUKA-
LHUOHHBIE KaHalbl. CeTeBble MPOTOKOJBI. [IpUHITMIIBI MexKCcCeTEeBOro B3auMoieicTBHsl. CeTeBble ONEPAIMOHHBIE CUCTEMBI. 3aa4ll CUCTEMHOI'O aJIMUHUCTpPH-
POBaHMsI KOMITBIOTEPOB M KOMITBIOTEPHBIX CETEH.

Hurepuer. Aapecauus B cetu Mutepuer (IP-agpeca, macku nojaceru). Cucrema TOMEHHBIX UMEH.

Texnonorus WWW. Bpay3zepsl.

Be0-caiit. Crpanura. Bzaumoneiictsue Bed-cTpanuiibl ¢ cepBepom. A3pik HTML. JluHaMudeckue CTpaHUIIbL.

Pa3zpabotka Beb6-caiitoB. A3k HTML, kackamnapie Tabmmibl ctuneit (CSS). Inramudeckuit HTML. Pa3zmenienne BeO-caiiToB.

Hcnonp3oBanue cueHapueB Ha s3bike Javascript. @opmel. [ToHATHE 0 CEpBEPHBIX SI3BIKAX MPOTPAMMHUPOBAHHUS.

CerteBoe xpaHeHue gaHHBIX. OOaYHBIC CEPBUCHI.

HesarenbHocTh B ceTn UHTEpHET

Pacmmpennsriii monck naHpopmanmu B cetu MHTEpHET. crionbp30BaHNE S3BIKOB TOCTPOSHUS 3aPOCOB.

Hpyrue Buabl gestensHoct B cet MuTepHer. CepBuckl MHTepHETa. ['e00KalnoOHHbIE CEPBUCH PEATBHOTO BpeMeHH (JIOKalKs MOOWIBHBIX Telle-
(hoHOB, ompe/ereHNe 3arpy’KEHHOCTH aBTOMAarucTpajield u T.I1.); HHTEPHET-TOPTOBIIS; OPOHHPOBAHUE OWUJIETOB M TOCTUHHUII U T.1. OOJavHbIe BEPCUU TIPH-
KJIaJIHBIX IPOTPAMMHBIX CHCTEM.

HoBble BO3MOXHOCTH U NEPCNEKTUBBI pa3BUTUs MIHTepHETa: MOOUIBLHOCTh, O0JauHble TEXHOJOTUH, BUPTyaIU3allHsl, COI[MAIbHbIE CEPBUCHI, JTOC-
TynHOCTb. TexHosoruu «/HTepHeTa Bewen». Pa3BuTie TEXHONIOIUI pacpeeICHHbIX BEIYUCICHUMN.

ConunanbHas nHPOpPMATHKA

CornuanbHbIE CETH — OPTaHU3aNHs KOJIJISKTUBHOTO B3aMMOJICHCTBHS U 0OMeHa naHHbIMH. [[pobiemMa moJTHHHOCTH ToydYeHHOW nHpopMmarmu. [ o-
CYJIapCTBEHHbIE 3JIEKTPOHHBIE CEPBHUCHI U ycinyru. MobunbHbele nmpuiiokeHusi. OTKpbIThie 0O0pa3oBarenbHble pecypcebl. MHpopmannonHas KyiabTypa. UH-
(hopMalMoOHHBIE TPOCTPAHCTBA KOJIJIEKTUBHOTO B3anuMo ielicTBrs. CeTeBOl 3TUKET: MpaBUiia MOBEICHUS B KHOSPIIPOCTPAHCTBE.

Cranmaptuzanus u ctaaaaptel B chepe nndpopmatuku 1 UKT qoxkommbroTepHO# pbl (3anUCh unced, aahaBUTOB HAITMOHAIBHBIX SI3BIKOB, OMOJIMO-
TE€YHOT'0 ¥ U3AATEIbCKOI0 €A U JIp.) U KOMIIBIOTEPHOM 3pbI (SI3bIKM IPOrPaMMUPOBAHU).

Nudopmanuonnas 6e30macHOCTh

CpenctBa 3anuThl HHQOpPMAIH B aBTOMATU3UPOBAHHBIX WHGOpManmoHHbIX cuctemax (AWC), KOMIBIOTEPHBIX CETAX U KOMIbIoTepax. Oomue
npoOseMbl 3anuThl nHGopManuu 1 nHGopmarmonHoi 6e3omacHoctn AVC. KommnbloTepHble BUPYCHI U BPEJOHOCHBIE MpOrpaMmbl. Vcrionb30BaHue aHTH-
BHUPYCHBIX CPEJICTB.

DNEeKTpOHHAs MOANUCH, CePTU(UIIMPOBAHHBIE CANTHI U JOKYMEHTHI. [IpaBoBbIe HOPMBI HCIIOJIB30BAaHUS KOMITBIOTEPHBIX IIporpaMm U paboTs! B MH-
TepHeTe. 3aKkoHoaaTeabCTBO PD B 00:1aCTH MPOrpaMMHOT0 00€CIIeYeHusI.

TexHoreHHbIe ¥ 5)KOHOMHUYECKHE YTPO3bl, CBs3aHHbIe ¢ ucnoib3oBanueM UKT. [IpaBoBoe obecrieuenre nHGopMamoHHOM 0€301MacHOCTH.

13



MYHUIUITAJIBHOE ABTOHOMHOE OBHIEOBPA30OBATEJIBHOE YYPEX/JIEHHUE —

CPEJHASA OBIIEOBPA3OBATEJIbHAS IIKOJIA

C YI'JIYBJIEHHBIM U3YYEHUEM OTAEJIBHBIX ITIPEJMETOB Ne 148

620141, r. ExarepunOypr, yi. bebens, 150, ten./dakc (343) 323-91-36
E-mail: soch148@eduekb.ru, http://muxonal48.exarepuHOypr.pd

3. TemaTuueckoe mianuposanue 10 kaacc (140 yacon)

Ne Tema KoanyecTBo yacos
1. BBenenue 1
2. | Ocnossl nH(popMaTuku. Texnuka 6e3onacHocTn. Opranuzanus pabovyero Mecra 1
3. | Undopmarus 1 uHGOpMAIIMOHHBIE TPOLIECCHI 5
4. | KomupoBanue nHGOpMaLIUu 14
5. | Jlornueckue OCHOBBI KOMIIBIOTEPOB 13
6. | Komnerorepnas apudmernka 6
7. | YcrpoiicTBOo KOMIbIOTEpA 6
8. | IlporpammHOe obecnieueHue 19
9. | KomnbroTepHble cetu 9
10. | MUadopmaiimonHas 6€30MacHOCTh 6
11. | Anroputmsl 1 mporpaMMHUpOBaHUE. AJTOPUTMU3AIMUS U IPOTPAMMHUPOBAHUE 44
12. | Pemiennie BRIYMCIUTENBHBIX 33]1a4 8
13. | IloBTOpeHue 8

Hroro 140
TemaTnueckoe nuiannposanue 11 kiaace (136 yacos)

Ne Tema KoanuecTBo yacos
1. BBenenue 1
2. | OcnoBsl nHpopMaTuku. MaGOpManms n nHGOPMAITMOHHBIE IPOIECCHI 11
3. | AnropuTMbl U IporpaMMupoBaHue. AJITOpUTMHU3ALMUS M IPOTPaMMHUPOBAHUE 30
4. DJIEMEHTBI TEOPUH AITOPUTMOB 6
3. OOBEKTHO-OPHEHTUPOBAHHOE MTPOTPAMMHPOBAHUE 15
6. | MadopmMaiimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH. MoaenupoBaHue 15
7. ba3sl nanHbBIX 13
8. Co3snanue BeO-CaliTOB 15
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9. | I'paduka u anumanus 11

10. | 3D-moaenupoBaHre U aHUMALIHS 10

11. | IToBTOpeHue 9
HTroro 136
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