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IHHosscHuTeapbHAA 3aIIMCKA

Pabouas mporpamma yaebnoro npenmera «MHbpopmarnka» 6azoBoro yposHs mis odyuaroniuxces 10—11-x kmaccoB MKOY «bob6posckas COLLI»
pa3paboTaHa B COOTBETCTBHH C TPCOOBAHUSIMH:

o ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoii deneparumy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxkacHnn (GeepaaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpenHero oO1ero 0opa3oBaHus»;

e mpukaza Munmnpocemenus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHUH (enepaTbHON 00pa30BaTeIbHON MPOrPaMMEBI CPEAHETO 00IIero
o0pa3zoBaHUs»;

o mpuka3za Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiika opraHu3aiuy 1 OCyIIeCTBICHH 00pa30BaTeIbHOM
JESITETFHOCTH TI0 OCHOBHBIM 00I111e00pa30BaTebHBIM ITporpaMmMaM — 00pa30oBaTeIbHBIM MPOTPaMMaM Ha4aJIbHOTO OOIIIETo,
OCHOBHOTO OOIIIETO U CPETHETO OOIIET0 00pa30BaAHUSMY;

o C(II 2.4.2.4283-26 «CaHuTapHO-3MTUIEMHOJIOTMYECKHE TPEOOBAHMSI K OpraHU3aIMsIM BOCITUTAHUS U OOYYCHHS, OT/IbIXa U
03JIOPOBJICHUS JIETEH U MOJIOJCIKIY, YTBEPIKJICHHBIX ITOCTAHOBJICHUEM TJIABHOTO caHUTapHOTO Bpaya ot 02.06.2026 Ne 19;

e CanlluH 1.2.3685-21 «I'urueHnuecKkue HOPMATUBBI U TPeOOBaHUS K 0OeCIedeHn o 6e30macHOCTH 1 (MTH) OE3BPEIHOCTH TS YeIOBEKa
(hakTOpOB cpepl 0OUTAHUSY, YTBEPIKIECHHBIX ITOCTAHOBICHUEM TJIaBHOTO caHUTapHOTro Bpada oT 28.01.2021 No 2.

[porpamma no uHGOpPMATHKE HA YPOBHE CPEHETO 00IIero 0Opa30BaHus AaeT MPEACTABICHHUE O LENsIX, 00MIeil cTpaTernu 00yJyeHus,
BOCIUTAHHS U Pa3BUTHS 00YUAIOIIUXCS CPeACTBaMu yueOHOoro npeamera «MHpopmaTikay Ha 6a30BOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE
[pEIMETHOE COJIEPKaHME, IPEAYCMATPUBACT €ro CTPYKTYPHUPOBAHHUE TI0 pa3JienaM U TeMaM, OIpe/eNseT pacupe/eieHne ero no kiaccam (rogam
U3YUYCHUN).

HporpaMMa 110 I/IH(I)OpMaTI/IKe OIIPCaACISACT KOJIMUCCTBCHHBIC 1 KAUCCTBCHHBIC XaPaAKTCPUCTUKHU yqe6H0r0 MaTcepHrajia AJId KaXXa0ro roaa
HU3YUCHUA, B TOM HUCIIC JJIA COACPKATCIIBHOI'O HAITOJIHCHUS PAa3HOI'O BHa KOHTPOJIA (HpOMeH(YTOQHOﬁ aTTeCTalnu O6y‘IaIOH_II/IXC$I,
BCGpOCCHfICKHX IPOBCPOUHBIX pa60T, FOCY,HapCTBeHHOﬁ HUTOTOBOH aTTeCTaI_II/II/I). HporpaMMa 18(0) I/IHq)OpMaTI/IKC SIBIISIETCS OCHOBOM JIJIs
COCTaBJICHUA aBTOPCKUX y‘Ie6HLIX Imporpamm 1 y‘le6HI/IKOB, IMOYPOYHOT'O INITAHUPOBAHUA KypCa YUUTCIICM.

HNudopmaTrka Ha ypOBHE CpeIHEro 0011Iero oOpa3oBaHus OTPAXKAET:



e CYIIHOCTh MH(POPMATUKU KaK HAYYHOU TUCIMILIMHBI, U3y4arollell 3aKOHOMEPHOCTH MPOTEKAHUS K BO3ZMOXKHOCTH aBTOMATU3AINH
MH(GOPMAIIMOHHBIX POIIECCOB B Pa3IMYHBIX CUCTEMAX;

e OCHOBHBIE 00JaCTH MPUMEHEHUS HHOOPMATHKH, MIPEXK/IE BCETO HH(OPMAIIOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COLUAIBHYIO chepy;

e  MEXIUCHUIUIMHAPHBINA XapakTep HHHOPMATHKH U HHPOPMALMOHHON eI TETHHOCTH.

Kypc nndopmatuku Ha ypoBHE CpeHEro 0011ero 00pa3oBaHus ABISETCS 3aBEPILAIOLINM ITAIIOM HENPEPHIBHOM MOATOTOBKHM 00Yy4aroIuXCs B
obnactu UH(GOPMATUKU U MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, OH ONMPAETCs Ha COJIep )KaHNe Kypca HH(QOPMATUKU YPOBHS
OCHOBHOTO 00111€eT0 00pa30BaHus U OIBIT NOCTOSIHHOTO MPUMEHEHUS! HTHPOPMAIIHOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH, Ta€T TEOPETUUYECKOE
OCMBICIIEHUE, UHTEPIPETAIMIO U 0000IIEHHE 3TOTO OTIBITA.

B conepxanuu yue6Horo npeamera «MHpopmaTHKay BBIAETSIOTCS YETHIPE TEMAaTHYECKUX pa3jera.

Paznen «I{udpoBasi r(paMOTHOCTEY» OXBATHIBAECT BOIIPOCHI YCTPOMCTBA KOMITBIOTEPOB M IPYTHX 3JIEMEHTOB IIH(PPOBOTO OKPYKEHUS, BKITIOUAs
KOMIIBIOTCPHBIC CETH, UCITIOJIB30BAHUC CPCACTB OHepaHHOHHOﬁ CHUCTEMBI, pa60Ty B CE€TU I/IHTepHeT H UCIIOJIb30BAHHUE MHTCPHCT-CCPBHUCOB,
MH(POPMAITMOHHYIO O€30TIaCHOCTb.

Paznen «Teopernueckne ocHOBBI HHGOPMATUKK» BKIIOYAET B ce0sl MOHATUITHBIN annapat HHGOPMATHKHU, BOIPOCH KOAUPOBaHUS HH(DOpMAIIHH,
n3MepeHus: THGOPMAIMOHHOTO 00beMa TaHHBIX, OCHOBBI aIreOphl JIOTHKU U KOMIIBIOTEPHOTO MOJIETUPOBAHUSI.

Pa3znen « AropuT™Mel ¥ IpOrpaMMHUPOBAHKE) HAPaBIEH Ha Pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHUS, pa3paboTKy aIropuTMoB, (GOpMUPOBAHLE
HABBIKOB peau3alluy MpoTrpaMM Ha BHIOPAHHOM SI3bIKE MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHSL.

Paznen ((I/IH(bOpMaI_II/IOHHBIC TCXHOJIOTHUH» OXBATbIBACT BOIIPOCHI IPUMCHCHUA I/IH(1)OpMaI_II/IOHHLIX TeXHOHOFHﬁ, pPC€aIM30BaHHBIX B IIPUKJIAIHBIX
MMpOrpaMMHBIX IIPOAYKTAX U UHTCPHCT-CCPBUCAX, B TOM YHCJIC ITPU PCHICHUHN 3a/1a4 daHAJIN3a JAHHBIX, UCIIOJIb30BAHNC 0a3 JaHHBIX 1
QJICKTPOHHBIX Ta6J'II/II_[ IJI1 pCIICHUS ITPUKIIAIHBIX 3a1a4.

PGSyJ'ILTaTbI 06a30BOro YPOBHSA U3YUCHU y‘I66HOl"O nmpeamMeTa ((I/IH(i)OpMaTI/IKa» OPUCHTHPOBAHLI B IICPBYIO OYCPCb HA O6H_IYIO
(I)YHKI_[I/IOHEUIBHYIO T'paMOTHOCTB, IIOJIYYCHHC KOMIIETEHTHOCTEH IJIs IOBCEOTHEBHOM KU3HU U 061uer0 pPa3BUTHAL. OHHM BKIIFOYAIOT B CEOSI:

e TIOHMMAHHUEC NPEAMETA U €TI0 KIIFOYCBBIX BOIIPOCOB,
e YMCHHUC pCIIATh THUIIOBBIC IIPAKTHUYCCKHUC 3a0aUU, XaPAKTCPHBIC AJI UCIIOJIB30BAHUA METOJA0B U HHCTPYMCHTAPHUA JaAHHOT'O yqe6H0r0
IpeaMeTa,



e OCO3HAHHE PAMOK M3y4aeMoro y4eOHOTro mpeaMeTa, OrpaHHueHHOCTH METOI0B U HHCTPYMEHTOB, TUITMUHBIX CBSI3€H C APYTHUMHU
00JIaCTAMHU 3HAHUA.

OcHoBHas 11e7b U3ydeHus yaeonoro npenmera «Mabopmarnka» Ha 6a30BOM YPOBHE ISl YPOBHS CPETHETO OOIET0 00pa3oBaHUs —
o0ecrieyeHne AaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIIETEHIIMI BBIITYCKHHKA, €r0 TOTOBHOCTH K JKU3HU B YCJIOBHSIX PAa3BHBAIOLIETOCS
MH(GOPMAIIMOHHOTO O0IIECTBA U BO3PACTAOIIEH KOHKYPEHIIMU Ha PBIHKE Tpyaa. B cBsi3u ¢ aTuM u3ydenne nHpopmarnku B 10-11-x xmaccax
JOJI’KHO 00€CIIeUNTh:

e C(pOPMUPOBAHHOCTH NMPEACTABICHUIN O POIH HHPOPMATUKH, HHOOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B COBPEMEHHOM
oO1recTBe;

e c(hOpMUPOBAHHOCTHh OCHOB JIOTUYECKOTO U aJITOPUTMHUIECKOTO MBIIILICHHUS;

° CCbOpMI/IpOBaHHOCTI) YMGHI/II;’I pa3n1/1anL Q)aKTBI U OLICHKH, CpaBHI/IBaTB OILICHOYHLIC BBIBOABI, BUJCTH UX CBA3b C KpI/ITepI/IHMI/I
OIICHUBAHMSI U CBSI3b KPUTEPHUEB C OMPEICIICHHON CHCTEMOM IICHHOCTEH, MTPOBEPATH Ha JIOCTOBEPHOCTh U 0000MmaTh HH(POpMAIIHIO;

e c(hOopMUPOBAHHOCTh MPEACTABICHUHN O BIMSHUN MHOOPMAITMOHHBIX TEXHOJIOTHUN Ha )KU3Hb YEJIOBEKa B OOIIECTBE, IOHUMAHHE
COIMAJILHOTO, SKOHOMHYECKOTO, MOJTUTHYECKOTO0, KYJIbTYPHOTO, IOPHINYECKOTO, PUPOIHOTO, IPTOHOMUIECKOTO, MEJUIIMHCKOTO 1
(PU3HOJIOTMYECKOTO KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH;

e TIPUHSATHE IPABOBBIX U ATHYECKUX ACIIEKTOB WH(OPMAIMOHHBIX TEXHOJIOTHH, 0CO3HAHKE OTBETCTBEHHOCTH JIFO/ICH, BOBJICUCHHBIX B
CO3/IaHHE U UCTIOJIH30BaHUEC HHPOPMAIIMOHHBIX CHCTEM, PacpoCTpaHEeHUE HH(POPMAIIHH;

e CO3JIaHHE YCJIOBHH JUIsl pa3BUTHS HABBIKOB YICOHOM, IPOCKTHOM, HAYYHO-HUCCIICIOBATEIIbCKOM U TBOPUECKOM JCSITeIbHOCTH,
MOTHBAIIUKM O00YYAFOIIHUXCS K CAMOPA3BUTHIO.

Ha u3yuenue undopmaruku (6a3oBeiii ypoBeHb) oTBoAMTCS 68 uacos: B 10-M kinacce — 34 vaca (1 yac B Hemeno), B 11-M kimacce — 34 yaca (1
4ac B HEJIENO).

PaGouas mporpamma opueHTHpOBaHA Ha LIEJE€BbIe TPUOPUTETHI, chopMylIupoBaHHbIE B (hefepabHON pabouel mporpaMMe BOCIIUTAHUS U B
paboueit mporpamme Bocriutanust MKOY «bobposckas COLLD.

ba3oBbIif ypoBeHb n3yueHHst HHHOPMATHKH PEKOMEHAYETCS IS CIIEAYIOMINX MPOoQuei:

. eCTeCTBeHHO'HaquLIﬁ )51 arpOTeXHOJ'IOl"I/ILIeCKI/Iﬁ HpO(l)I/IJ'II/I, OPUCHTHUPYIOIIIUC 06yqa10m1/1xc;1 Ha TakKuc C(i)epbl ACATCIIBHOCTH, KaK
MCIHIINHA, 6I/IOT6XHOJ'IOFI/II/I, XUMMUA, (I)I/ISI/IKa U Ipyrue;



e  COIMAIBHO-?KOHOMUYECKHHA TPOHIIb, OPUEHTHUPYIOIUI 00ydaronmxcst Ha npoeccuu, CBsI3aHHbIE ¢ COLUAIBHON chepoii,
¢buHaHCAMU, SKOHOMHUKOM, YIIPaBICHUEM, TPEAIPHHUMATEIILCTBOM U IPYTUMU,

e YHHMBEpCAJIbHBIA MPOHIIb, OPUEHTHPOBAHHBIN B IEPBYIO OUepelb Ha 00yJaromuxcs, e BEIOOp HE COOTBETCTBYET B TIOJTHOM Mepe HU
OJTHOMY U3 YTBEPKJICHHBIX PO (HUIICH.

ba3oBrbiit ypoBeHb n3ydeHusi UHPOPMATUKH 00ECIIEYMBAET MOATOTOBKY O0YUaIOIIUXCsl, OPUEHTUPOBAHHBIX Ha T€ CHEIHAIIBHOCTH, B KOTOPBIX
MH(POPMAITMOHHBIE TEXHOJIOTUH SIBIISIOTCS HEOOXOIMMBIMUA HHCTPYMEHTAMH TTPO(PECCHOHAILHOM ACSITEIIbHOCTH, y4aCcTHEe B MPOEKTHON U
HCCIIE0BATEIBCKOM ACSITEIIBHOCTH, CBSI3aHHOM C MEXIUCIUIUIMHAPHON U TBOPUYECKOW TEMATHUKOM, BO3MOKHOCTh PEIICHUs 3a71a4 0a30BOTO
YPOBHSI CIIOKHOCTH €IMHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo MHPOPMATHUKE.

[TocnenoBarenbHOCTh M3YYEHUS TEM B IIPEJIENIax OJHOTO rojia 00y4yeHus: MOKET ObITh H3MEHEHA 110 YCMOTPEHHUIO YUUTENs MTPH MOArOTOBKE
paboyeil mporpaMMbl ¥ MOYPOUHOTO TUTAHUPOBAHUS.

21.]'[5{ peanmam/m HpOFpaMMI)I I/ICHOJ'H)SYIOTCSI yqe6HHKH, )IOHYH_IGHHBIG K UCITIOJIB30BAHHUIO HpI/I peanmam/m UMECHOIIINX FOCY}IapCTBCHHyIO
aKKpeIUTaInuio 00pa3oBaTeNbHBIX MPOTPaMM HauyaIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEeIHEro 00IIero oopa3oBaHus OpraHu3alysIMH,
OCYIIECTBJISIOMUMH 00pa30BaTEIbHYIO ACSITEIBHOCTD, MprukazoM MuHmpocsenieHus ot 22.06.2026 Ne 436:

e HWudopmaruka, 10 kaacc/ bocosa JI.JI., BocoBa A.10O., O6miecTBO ¢ orpanndeHHO# 0TBeTCTBeHHOCThIO « BUHOM. Jlaboparopus
3HaHUNY; AKimoHepHoe oomecTBo «M3marenscTBo "lIpocBemenne’»;

e HWudopmaruka, 11 kaacc/ bocosa JI.JI., BocoBa A.10O., O6miecTBO ¢ orpanndeHHO# 0TBeTCTBEHHOCThIO « BMHOM. Jlaboparopus
3HaHUY; AKinoHepHoe oomecTBo «M3narenscTBo "l[IpocBemenne’»;

o« <,..>

3J'IeKTpOHHI>IC O6paSOBaTCJ'ILHI>IC PECYpPChI, AONYHICHHBIC K UCIIOJIb30BAHUIO IPU pCaIn3allui UMCIOMIUX I'OCYAapCTBCHHYIO0 aKKPECAUTAIUIO
O6paSOBaTCJ'II>HbIX IIporpaMm HA4aJIbHOI'O 06]].[61"0, OCHOBHOI'O 06mero, CpCaHcro 06mer0 O6paSOBaHI/I${ IIPpUKa3oM MI/IHHpOCBeI_I_[eHI/IH oT

23.07.2025 Ne 551:

o Tpenaxep «O6nako 3xHanuii. [llkona». Mupopmaruka, 10 kiaace (ITackans) OO0 «DusukoH JIady,
e AnanTtuBHbIi komieke mo nudopmaruke 10 kiacca OO0 «AU-CMAPT»;
o <,..>



Ili1anupyemMbie pe3yabTaThl 0CBOCHHMS Y4€0HOI0 MpeaMera

JIMYHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE PE3YNbTATHI OTPAKAIOT TOTOBHOCTh U CLIOCOOHOCTh 00y4aromMXCsl pyKOBOACTBOBAThCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3HLIUEN
JIMYHOCTH, CHUCTEMOU IIEHHOCTHBIX OpI/IeHTaIII/H\/JI, IMO3UTHUBHBIX BHYTPCHHUX Y6€)KHGHHﬁ, COOTBETCTBYIOIINX TPAAUIIUOHHBIM HECHHOCTAM
poccuiicKoro 00IIecTBa, paclIMpeHNe KU3HEHHOTO OTIBITA U OIBITA JICATEIILHOCTH B TIPOIIECCE pealTU3aIliK CPEICTBAMH y4eOHOTO MpeaMeTa
OCHOBHBIX HAaIIPaBJICHUH BOCIUTATEIFHOM JCITeILHOCTH. B pe3ynbrare nu3ydeHus nHOOPMATHKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus y
oby4Jarorierocs OyayT chopMUPOBAHBI CIAEAYIONINE TUIYHOCTHBIE PE3YIbTATHI:

1) rpakaaHCcKOro BOCIMTAHMS:
e OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBOKEHHIE 3aKOHA M MTPABOMIOPSIKA, COOIOACHNE OCHOBOMOIAralOIIHX
HOPM MHGOPMAIIMOHHOTO MpaBa U HHPOPMAIIMOHHOM 06€30MMacHOCTH;
e TOTOBHOCTH MPOTHUBOCTOSITH UACOJIOTUH SKCTPEMHU3Ma, HAIMOHAIH3MA, KCeHO()OOUH, TUCKPUMHUHAIIMY TI0 COITUATBHBIM, PEJIUTHO3ZHBIM,
pacoBbIM, HAIIMOHATIHHBIM MPU3HAKAM B BUPTYAJILHOM IPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS .

e [ICHHOCTHOC OTHOIICHUEC K HCTOPUICCKOMY HACIEANIO, TOCTHKCHUAM Poccuu B HAYyKEC, HICKYCCTBEC, TCXHOJIOTHAX, IOHMMAaHHUE 3HAUCHUA
I/IH(bOpMaTI/IKI/I KaK HAaYyKH B )KU3HHU COBPEMCHHOI'O 06IHCCTBa;

3) TIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS :
e c(OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TTOBECHNS,
e CMOCOOHOCTH OIEHUBATH CUTYAIIMIO M TIPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U

IOCHHOCTH, B TOM YHCJIC B CCTHU I/IHTepHeT;

4) 3cTeTHYEeCKOro BOCIIUTAHMS .



e 3CTETHUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYAsl 3CTETHUKY HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,;
e CIIOCOOHOCTH BOCIIPUHUMATH Pa3IMYHbIC BUIBI HCKYCCTBA, B TOM YHCIIC OCHOBAaHHBIC Ha MCIIOJIh30BAHUH HH(DOPMAIIMOHHBIX
TEXHOJIOTHH,

5) pu3uuecKoro BOCIUTAHUS:

e C(pOPMUPOBAHHOCTH 3J0POBOTO U O€30M1aCHOr0 00pa3a *KU3HU, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/10POBbIO, B TOM YHCJIE U 3a
cueT coOmroieHns TpeboBaHui 6€30MaCHON IKCIITyaTalluu CPEJACTB MHPOPMAIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

6) TPy/10BOr0 BOCIIUTAHUSI:

e TOTOBHOCTEL K aKTUBHOU ACATCIIBHOCTU TEXHOJIOTHYECKOU U COHI/IaHBHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTH HWHULUHUPOBATDH, IIJIIAHUPOBATH
" CaMOCTOATECJIIbHO BBIIIOJTHATH TaAKYHO JECATCIIEHOCTD,

e HHTepec K chepaM MpodeccnoHaNbHOM NeSTEeNbHOCTH, CBI3aHHBIM ¢ MH(OPMATUKOM, MpOrpaMMHPOBaHUEM U HH(POPMALIMOHHBIMU
TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTIXCHHUAX HHOOPMATHKH W HAYYHO-TEXHUIECKOTO Tporpecca, yMEHUE COBEpIIaTh OCO3ZHAHHBIN
BBIOOD Oymyiiei mpodeccun u peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUTAHHI,

e TOTOBHOCTB U CIIOCOOHOCThH K 00pa30BaHUIO U caMOOOPa30BaHMIO HA TIPOTSHKEHUH BCEH JKHU3HU,

7) 3K0JIOrHYeCKOro BOCIUTAHMS:

e OCO3HaHHUE INI00ATHLHOIO XapaKTepa 3KOJIOTHICCKUX HpO6J’I€M u HYTeﬁ HX pCUICHUs, B TOM YHCJIC C YYETOM BO3MO>KHOCTEH
I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHI)IX TGXHOJ’IOFHﬁ;

8) HeHHOCTH HAYYHOI' O MO3HAHUS

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HH(OPMATUKHU, JOCTHKEHUSIM HAy4HO-
TEXHUYECKOT0 Iporpecca 1 0011eCTBEHHON PAKTUKH, 3@ CYET HOHUMaHMsI POJIM MH(POPMALIMOHHBIX PECYpCOB, HHPOPMALMOHHBIX
MIPOIIECCOB M MH(OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBUAX LU(POBO TpaHChOopMalMU MHOTHX cep )KU3HH COBPEMEHHOTO OOIIECTBa,;

e OCO3HaHUE IIECHHOCTH HAY4YHOM AEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U UCCIEN0BATEIbCKYIO AEATEIbHOCTD
WHAWBUYAJIHO U B TpYIIIE.



B mporecce OCTIKEHHS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMMBbI 10 HHPOPMATUKE Y 00yJarOIIUXCs COBEPIICHCTBYETCS
HMOLIMOHATBHBIA HHTEIUIEKT, TPEAIOIaraomuil copMupoBaHHOCTD:

caMOPETyJIUPOBAHUSI, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CTIOCOOHOCTh
aJanTHUPOBATHCS K SMOIIMOHAIILHBIM U3MEHEHUSM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBAIIUH, BKIFOYAOIIENH CTPEMIICHUE K IOCTUKEHUIO LIEJIH U YCIIEXY, ONTUMH3M, HHUIITUATUBHOCTh, YMEHUE
JICCTBOBATh HUCXOJS M3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIOIIEH CTOCOOHOCTh TOHUMATh AMOIIMOHAIIEHOE COCTOSIHUE JIPYTHX, YUUTHIBATH €T0 MPH OCYIIECTBICHUN
KOMMYHUKAIUH, CTIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATPHBIX HABBIKOB, BKITFOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIICHUSI C IPYTUMU JIFOJIEMH, 3a00TUTHCS, IPOSIBISATH HHTEPEC U
paspeniath KOH(IUKTHI.

MeranpeaMeTHbIE Pe3yJabTaThl

B pesynbTaTe nzydenus nnpopmMaTHKH Ha YPOBHE CPEHETO 001Iero oOpa3oBaHus y 00ydaromerocs 0yayT cpopMHpOBaHbI METAIIPEIMETHBIC
pe3yiIbTaThl, OTPAKECHHBIC B YHUBEPCALHBIX YUCOHBIX JCHCTBUAX, @ IMEHHO: IT03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIE ICHCTBH,
KOMMYHHUKATHBHbBIC YHHBEpCAbHBIC yIeOHbIC ACHCTBUS, PETYISITUBHBIC YHUBEPCATIbHBIC YICOHBIE ICHCTBUS, COBMECTHAS JIEATEIHLHOCTD.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
1) 6a3oBbIe JIOTHYECKHE AeHCTBHUS:

e CaMOCTOATCIBHO (I)OpMy.]'II/IpOBaTb " aKTyaJIu3UpoOBaTh HpO6HCMy, paccMaTpuBaTh €€ BCECTOPOHHE,

e YCTaHaBJIMBATb CYH_IGCTBGHHHI‘/'I IMIPHU3HAK U1K OCHOBAHUS IAJI1 CPABHCHUAA, KJ'IaCCI/I(bI/IKaI_II/II/I u 0606H_IGHI/I$I;

e OIPECACIATH LEIN ACATCIBbHOCTH, 3alaBaTh NapaMETPhbl U KPUTCPUH UX OTOCTHXKCHU,

e BBIABJISITH 3aKOHOMEPHOCTH U IIPOTUBOPECYHS B pACCMATPUBACMBIX SABJICHU X,

. pa3pa6aTHBaTb TIJIaH PCIICHUA HpO6J'IeMLI C Y4E€TOM aHaJIn3a UMCIOIIUXCS MaTCPpHUAJIbHBIX U HEMATCpHUAJTIbHBIX PECYPCOB,

e BHOCHUTBH KOPPCKTUBEI B ACATCIBHOCTD, OICHUBATH COOTBCTCTBUEC PC3YJILTATOB LCIAM, OIICHUBATH PUCKU MOCIEACTBUI ACATEIBHOCTH,
e KOOPAWMHUPOBATH W BLINIOJIHATH pa60Ty B YCJIOBHAX PCAJIBHOTO, BUPTYAJIBHOTO U KOM6I/IHI/IpOBaHHOrO B3aUMOJCHUCTBUS,

e DPAa3BUBAThb KPCATUBHOC MBIIIJICHUC ITPU PCHICHUHN )KU3HCHHBIX np06neM;



2) 6a3oBbIe HCCIEA0BATEIbCKIE TCHCTBHA:

e BIJIAJICTh HABBIKAMH Y9€OHO-HCCIIEOBATEIILCKOM 1 TIPOSKTHOM JIEATEIILHOCTH, HABBIKAMU Pa3pelieHs mpo0iIeM, ClToCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TTO3HAHUS;

e OBJAACTh BUIAMHU JCITECIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUSI, €T0 MHTEPIIPETAIINH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3TUYHBIX
Y4€OHBIX CUTYaIlUsIX, B TOM YHCJIE TIPU CO3JaHUHU YICOHBIX U COI[UATBHBIX TTPOEKTOB;

e (opMupOBaHNE HAYYHOTO TUIIA MBIIIJIEHHUS, BIAJICHUE HAYYHON TEPMHHOJIOTHUEH, KIIFOUEBBIMU MMOHATUSIMH M METOJIAMU;

e CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 337]a41 B 00Pa30BATEIHLHOM IEATETLHOCTH U )KU3HEHHBIX CUTYAIUsX;

e BBISIBJITH MPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1auy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHs], HAXOAUTh apryMEHTHI st
JTI0Ka3aTeNIbCTBa CBOMX YTBEPKJICHUM, 3a7aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

e AHAJIM3UPOBATH MOJYICHHBIC B XOJ€ PEUICHUS 3a/1a4l PE3YJIbTAaThl, KPUTUUECKU OIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH
W3MEHEHNE B HOBBIX YCIIOBHSIX;

e JaBaTh OIIEHKY HOBBIM CHUTYAIHsIM, OIICHUBATH MPUOOPETCHHBIN OTIBIT;

e OCYIIECTBJISTH IIeJICHANIPABICHHBIN MOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JACUCTBUS B MTPOPECCHOHAIBLHYIO CPENY;

e TIEPCHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M ITPAKTUYECKYIO 00JIACTH KU3HEACSITEIIBHOCTH;

e UWHTErPHUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MMPEIMETOB;

e BBIJBUTATh HOBBIC UJICH, TTPEJIaraTh OPUTMHAIBHBIC TTOAXOAbl U PEIICHHS, CTABUTh IPOOJIEMBI U 3aJ1a4H, JOMYCKAOIINE
aJIbTEPHATUBHBIC PEUICHHUS,

3) pabora ¢ uHpopManHeii:

e BJIAJIETh HaBBIKAMU MOIy4eHHsI UHOOPMALIMK U3 HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIECTBIIATh TOUCK, aHAIU3,
CHCTEMaTHU3alMI0 U UHTEPIPETALUIO0 HHPOPMALIMHU PA3IMYHBIX BUJOB U ()OPM MpEICTABIICHUS,

e CO3JaBaTh TEKCTHI B pa3IMuYHbIX (hopMaTax c yueTOM HazHaueHUs HH(OpPMAIMU U LIEJIEBOM ayAMTOPUH, BEIOHMpast ONTUMANIBHYIO (hOopMy
IPEJCTABICHUS U BU3YaIU3alUH;

e OLIEHMBATH JOCTOBEPHOCTD, JIESTHTUMHOCTh MH(OPMAILIMH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM,;

e HCIIOJIb30BaTh CPEACTBA HH(OPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B PEIICHUN KOTHUTUBHBIX, KOMMYHUKaTUBHbBIX U
OpraHU3allMOHHBIX 3a/1a4 ¢ COOJI0CHNEM TpeOOBaHH IPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHbI, pecypcocOepexeHus,
MIPABOBBIX M ITMYECKHX HOPM, HOPM MH(OPMAIIMOHHON 06€301acHOCTH;

e BIIQJIETh HABBIKAMU PACIMO3HABAHU U 3aIIMTHI HHPOpMAaLUK, UHYOPMAITMOHHON 0€30aCHOCTU JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBepcaJlbHbIe YUeOHbIe JeiicTBUS



1) obmenmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cepax KU3HMU,

pacro3HaBaTh HeBepOaJIbHBIE CPECTBA OOIICHNS, TOHUMATh 3HAYEHUE COIMATBHBIX 3HAKOB, PACIIO3HABATD MPEIIOCHIIKI
KOH(UIMKTHBIX CUTYalllil © YMETh CMATYaTh KOH(IUKTHI,

BJIAIETh Pa3JIMYHBIMU CrIocOOaMu OOIIEHUS U B3aUMOJICHCTBHSI, apryMEHTUPOBAHHO BECTU AUAJIOT;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHS,

2) COBMECTHaA AeATEJIbHOCTD .

MMOHUMATbh U UCHOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIWBUTyaTbHOU pabOTHI;

BBIOMpATh TEMATHUKY U METO/Ibl COBMECTHBIX JEMCTBHI C y4€TOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJIOT0 YIeHa KOJJIEKTHBA;
MIPUHUMATH LIEJI1 COBMECTHOM AESTEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBHS IO €€ JOCTHKEHHIO: COCTABIATh IUIaH
NEeUCTBUIM, pacpeesiaTh PO C yUeTOM MHEHUN YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI,

OLIEHUBAaTh KAYECTBO CBOET0 BKJIAJa U KaXJA0TO YYaCTHUKA KOMaH/Ibl B OOIIMI pe3yabTaT 10 pa3paboTaHHBIM KPUTEPHUSIM,;
IIpeIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C ITO3ULIUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh MIO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMUHBIX CUTYAIUsIX, IPOSIBIATH TBOPUECTBO U BOOOpakeHHE, ObITh
VHULNATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbI€e 1eHCTBUSA

1) camoopraHu3anus:

CaMOCTOSITENILHO OCYLIECTBIISTh MIO3HABATEIBHYIO ESTENbHOCTD, BBISBIATH IPOOIEMBI, CTAaBUThH U (POPMYITHPOBATH COOCTBEHHBIE
3a/1auM B 00pa3oBaTeIbHON AESITETbHOCTU U )KM3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEHICHHs] TPOOIEMBI C YI€TOM UMEIOIIHNXCS PeCypCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEeANOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTyalUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,



e CII0COOCTBOBATH (DOPMUPOBAHMIO U TIPOSIBICHHUIO IIUPOKOM SPYIUIIMH B Pa3HBIX 0071aCTAX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOU
00pa3oBaTeNbHBINA U KYJIbTYPHBIA YPOBEHB,

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM;
BJIa/IETh HaBbIKAMHU MO3HABATEJIbHOM peIeKC KaKk OCO3HAHMSI COBEPILIAEMBIX AEUCTBUM U MBICIUTENbHBIX IPOLIECCOB, UX
pe3yJIbTaTOB M OCHOBAHMM; HCIIOJIb30BATh MTPUEMBI pe(DJIEKCUU AJISl OLIEHKH CUTYalluH, BIOOpa BEPHOTO PELICHHUS;
OLICHUBATh PUCKH M CBOEBPEMEHHO ITPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPH AaHAIIN3€E PE3yIbTaTOB AEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

e TIPUHUMATH ce0s1, MOHNUMAasi CBOM HEJAOCTATKH M JIOCTOMHCTRBA,

e TPUHUMATH MOTHBBI U APIYMEHTHI APYTUX MPU aHAIIM3€ PE3yAbTaTOB JAEATEIbHOCTH,;
e TpHU3HABATh CBOE IIPABO U MPaBO APYrHX Ha OLINOKY;

e Ppa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMU APYrOTO YeIOBEKa.

HpeIlMeTHI)Ie PE3YJIbTATbI

10-i1 kiaace

B nponecce uzydenuns kypca uHpopmaruku 6a3oBoro yposHs B 10-m Ki1acce oOyuaromumucs OyayT JOCTUTHYTHI CIEAyIOIUE peAMETHbIe
pe3yibTaThl:

e BIJIAJICHUE MPECTABICHUSIMHU O POJIM UHPOPMAITUH U CBSI3aHHBIX C HEW MPOIIECCOB B MPUPOJE, TEXHUKE U OOIIECTBE, MOHATHIMU
«uHbopManusy, «MHOOPMAIIMOHHBINA MPOIIECCY, KCUCTEMAy, «KKOMIIOHEHTBI CUCTEMBD», «CUCTEMHBIN 2(PpPeKT», «MHPOpMaIIUOHHAS
CHUCTEMa», «CUCTEMA YIIPABICHUS Y,

e BIJIAJICHUE METOJaMH MoucKa nHpopMaluu B cetu VIHTEepHeT, yMeHHe KPUTHUECKU OIICHUBATh HH(POPMAIIHIO, TOTYISHHYIO U3 CETH
WNurepHer;

e yYMEHHUE XapaKTepHU30BaTh OOJBIINE TaHHBIC, TPUBOJUTH MPUMEPHI HCTOYHUKOB UX MOTYYCHUS U HAIIPABIICHUS UCIIOJL30BaHUS;



MOHWMaHHE OCHOBHBIX ITPUHILIMIIOB YCTPOICTBA U (YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB,
TEHJCHIIMI pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaICHUE HAaBbIKaMU PabOTHI C ONEPALMOHHBIMU CUCTEMAaMU, OCHOBHBIMM BHJIaMU ITPOIPaMMHOT0 00€CTIEUEHUS 171l pEeLIeHUS
y4eOHBIX 3a7[a4 10 BEIOPaHHOW CHeIMaTn3allny,

coOuoieHne TpeOOBaHUI TEXHUKH OE€30MIaCHOCTH U TUTHEHBI ITPU PadOTEe C KOMIIBIOTEPAMH U APYTUMH KOMIIOHEHTaMU I (PPOBOTO
OKpPYKEHH$, TIOHUMaHHE MPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMITBIOTEPHBIX Iporpamm, 0a3 JaHHBIX U MaT€pHaIOB, pa3MELICHHbBIX B
cetu MHTEpHET;

MMOHMMAaHHE OCHOBHBIX MPUHIIMIIOB JUCKPETU3AIMN Pa3IMUHBIX BUIOB UH(OPMALIUY, YMEHHUE ONpeAesTh HH(POPMAIMOHHBIN 00beM
TEKCTOBBIX, T'pa)MUeCKUX U 3BYKOBBIX JAHHBIX MIPH 33JaHHBIX MTapaMeTpax AUCKPETU3AlINH;

yYMEHHE CTPOUTh HEPaBHOMEPHbBIE KOJIbI, IOMYCKAOIINE OJHO3HAYHOE IEKOIMpOBaHKe cooOmeHui (mpeduKCHbIe KOIbI);

BJIJICHUE TEOPETUUECKHUM aIlapaToM, MO3BOJISIONUINM OCYIIECTBIISITh MPEACTaBIEHUE 33JAHHOT0 HATYPaJIbHOTO YKCia B Pa3IUYHbIX
CUCTEMAaX CUMCJICHHUS], BBIIIOJIHATH TPE0Opa30BaHuUs JJOTMUECKUX BBIPAXKEHUN, UCTIOB3Ys 3aKOHBI aareOphl JIOTUKH;

YMEHHE C03/1aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE IOKYMEHTHI M IEMOHCTPAIIMOHHBIE MaTepPHaJIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEH
COBPEMEHHBIX TPOIPaMMHBIX CPEJCTB M 00JIaYHBIX CEPBUCOB.

11-i1 kaacce

B nporecce nzydenns kypca uHbopMaTuku 6a30BOro ypoBHs B 11-M Ki1acce 00ydaromumMucs OyayT TOCTUTHYTHI CIICTYIOIIUE TTPEIMETHBIC
pe3yibTaThI:

HaJIM4Yue IPEJCTaBICHUNA O KOMIIBIOTEPHBIX CETSX M X POJIM B COBPEMEHHOM MUpE, 00 OOIIMX MPUHIUIIAX pa3pabOTKu U
(GYHKIIMOHUPOBAHUS HHTEPHET-IIPUIIOKEHUH;

e [IOHMMaHHEC YIpO3 HH(l)OpMaHHOHHOﬁ 6630H3CHOCTI/I, HCII0JIb30BAHUC METOIOB U CPCACTB HpOTHBOI[GfICTBHH 9THUM YI'pO3aMm,

CO6J'IIOI[€HI/IC MCEp 6630HaCHOCTI/I, IIpeaoTBpaIlaOIMX HE3aKOHHOC PACIIPOCTPAHCHUE IEPCOHAJIBHBIX JAHHBIX,

e BJIAACHUC TCOPCTHUUYCCKHUM allllapaToM, IMO3BOJIAIOIIUM OIIPCACIIATH KpaT‘laﬁIHHﬁ IIyTh BO B3BCIICHHOM rpa(be 1 KOJINYECCTBO HYTeﬁ

MCXKAY BECpHIMHAMU OPUCHTUPOBAHHOTO alTUKIIMYCCKOTO rpa(1)a;

e YMCHHUC YUTATh U TIOHUMATh MIPOTpaAMMBI, PCATTU3YIOIIUEC HECIIOKHBIC AJITOPUTMbI O6pa6OTKI/I YHCJIOBBIX U TCKCTOBBIX JAHHBIX (B TOM

YHCJIe MACCHBOB M CHMBOJIBHBIX CTPOK) Ha BRIOPAHHOM ISl M3YUCHHSI YHUBEPCATBHOM SI3bIKE MTPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI
(ITackans, Python, Java, C++, C#), anamu3upoBaTh alrOPUTMBI C UCTIOJIb30BAHUEM TaOJIUI] TPACCHPOBKH, ONPEIEIIATEH O3
MCIOJIb30BaHUSI KOMITBIOTEPA PE3yAbTaThl BHIIIOJIHEHUS HECIOKHBIX MTPOTPAMM, BKIIFOUYAIOIINX [TUKIIbI, BETBIECHUS U MOANPOTPAMMBI,
MIPH 33JaHHBIX UCXOHBIX TAHHBIX, MOIU(MUIIUPOBATH TOTOBBIE MPOTPAMMBI [T PEIICHUS HOBBIX 33/1a4, UCIOIh30BaTh UX B CBOUX
nmporpamMmax B KauecTBe moanporpamm (mpouenyp, GyHkuuii);



e yMEHHE PEaIN30BBIBATh HA BEIOPAHHOM JUIsl H3YUEHHUSI SI3bIKE ITPOTpaMMHUpoBaHus Beicokoro ypoHas (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMbI 00paOOTKH UKCEll, YUCIOBBIX MTOCIEI0BATEIbHOCTEW U MACCUBOB! MPEACTABIEHUE YKcia B BUAE HaOOpa MpOCThIX
COMHOXKUTEJICH, HAX0KICHUE MaKCUMaJIbHOW (MUHMUMAJIBHOM) HU(PPBI HATYPATHLHOTO YKCIIa, 3aIIMCAHHOTO B CHCTEME CUMCIICHUS C
OCHOBaHHMEM, He TpeBbimaromuM 10, Berauciienne 0600IIeHHBIX XapaKTEPUCTHK JIEMEHTOB MacCHUBa MIIM YHUCIIOBOU
MOCJIEI0BATEIBHOCTH (CYMMBI, IPOM3BEICHHUS, CPEAHET0 aprU(PMETHIECKOT0, MUHUMAIILHOTO U MaKCUMAaJIbHOTO AJIEMECHTOB,
KOJIMYECTBA AJIEMEHTOB, YIOBIETBOPSIOIINX 33JIaHHOMY YCIIOBHIO), COPTHPOBKY JJIEMEHTOB MAacCHUBa;

e yMEHHE UCIOJIb30BATh TAOIMYHbIC (PENAIMOHHbIC) 0a3bl JAHHBIX, B YACTHOCTH, COCTABJIATH 3aPOCHI K 0a3aM JaHHBIX (B TOM YHCIIe
3alpOCHI ¢ BBIYHUCIIIEMBIMHE MOJISIMH), BBITIOJHATH COPTHPOBKY U TMIOUCK 3amucei B 0a3e JaHHBIX, HAMIOJIHATH pa3paboTaHHYIo Oa3y
JIaHHBIX, YMCHUE MCIIOJIb30BaTh ICKTPOHHBIC TAOIMIIBI [T aHAITU3a, TPEACTABICHHS 1 00pa0OTKHU JaHHBIX (BKIIIOYAsl BEIYMCICHUE
CYMMBI, CPEIHEr0 apru(pMeTHIECKOT0, HAMOOJIBIIEr0 U HAMMEHBIIIETO 3HAYCHNUH, PEIICHUE YPaBHEHHIA);

e yYMEHHE UCMOJb30BaTh KOMIIBIOTEPHO-MATEMATUYECKIE MOJIENH I aHaIn3a 00BEKTOB U MPOLIECCOB: (OPMYIUPOBATH LENb
MO/JIENIMPOBAHNS, BBITIOIHATE AHAIN3 PE3YJIbTATOB, ITOJIYYEHHBIX B X0/1€ MOJECIMPOBAHHUS, OLIEHUBATh COOTBETCTBHE MOJIENIH
MOJENUPYEMOMY OOBEKTY MIIH MPOIIECCy, MPEACTABIATh PE3YIbTaThl MOJICTMPOBAHUS B HArJISAHOM BUJIE;

e yYMEHHUE OPraHU30BbIBATH JIUUHOE HH(DOPMALIMOHHOE TPOCTPAHCTBO C UCIIOJIB30BAHUEM PAa3IMUHBIX IIU(PPOBBIX TEXHOJIOTHH,
IIOHMMaHHUE BO3MOKHOCTEHN LIM(POBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BATEIBHBIX CEPBUCOB, IOHUMAHNE
BO3MO’KHOCTEH M OrpaHUYEHUI TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIIEKTA B PA3JIMYHBIX 00JaCTAX, HATUYHUE NIPEJICTABICHUH 00
UCIOJIb30BAHNU UH()OPMAILIMOHHBIX TEXHOJIOTUI B Pa3IMYHBIX IPOPECCUOHATIBHBIX cepax.

Coaep:kaHue y4eOHOIro npeaMera

10-1 kiace

MudpoBasi rpaMOTHOCTH
TpebGoBaHMs TEXHUKH O€30MMACHOCTH Y TUTUEHBI TIPU paboTe ¢ KOMIIBIOTEPAMH U IPYTUMH KOMIIOHEHTaMU ITU(POBOTO OKPYKEHUS.
[TpunHnHIE paboThl KOoMIbIOTepa. [lepcoHanbHbIi KoMIbIOTEP. BRIOOp KOH(UTYpallii KOMITBIOTEpPA B 3aBUCUMOCTH OT pPelllaeMbIX 33/1ad.

OcHoBHBIC TCHACHIMU pPa3BUTUA KOMIIbFOTCPHBIX TEXHOJIOTHH. HapaJIJ'ICJ'IBHBIG BBIYHCIIEHHUS. MHOT OIMPOLCCCOPHBIC CUCTCMBI.
Cyr[epKOMHBIOTCpBI. MI/IKpOKOHTpOJIJ'IepLI. POGOTI/BI/IpOBaHHBIC IMPpOU3BOACTBA.



[IporpammHOe obecnieueHre KOMIbIOTEpOB. Buasl mporpaMMHoro obecrnieueHus U ux HazHaueHne. OCOOEHHOCTH MPOTrPaMMHOTO 00ECTIEYeHHUS
MO6I/IJH)HI)IX YCTpOﬁCTB. OHepaHI/IOHHaﬂ CHUCTCMA. HOH)ITI/IG O CUCTECMHOM aI[MI/IHI/ICTpI/IPOBaHI/H/I. I/IHCTaJ'IJ'IHLII/Iﬂ 1 JCUHCTAJIJISIIUS HpOFpaMMHOFO
obecrnieueHus.

daiinosas cucrema. [louck B aitnoBoii cucreme. Opranuzanus XpaHeHHs 1 00pabOTKU JaHHBIX C UCTIOIH30BAHUEM HHTEPHET-CEPBHCOB,
00Ja4uHBIX TEXHOJIOTMH U MOOUIIBHBIX YCTPOMNCTB.

[TpuknagHpie KOMIBIOTEPHBIE TPOTPAMMBI JUIsI PEIIEHUS TUTIOBBIX 3a/1a4 10 BIOpaHHO# cnienuanu3anui. CHCTeMbl aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUSI.

IIporpammuoe o6ecnieuenue. JInneH3npoBaHue NporpaMMHOro odecriedeHus 1 nudpoBeIx pecypcoB. [IponpuerapHoe u cBoOoHOE
nporpaMMmHoe obecrnieueHue. Kommepueckoe 1 HEKOMMEPUYECKOE MCTIOIb30BaHKUE MTPOrPaMMHOT0 o0ecrieueHus! U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTB, YCTaHABIMBAEMas 3aKOHOATENbCTBOM Poccuiickoit @enepanny, 3a HEIPABOMEPHOE UCIIOJIB30BAaHUE ITPOrPAMMHOTO
obecrnieueHus U HU(GPOBBIX PECYPCOB.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Nudopmanus, naHHbIe ¥ 3HaHUA. Y HUBEPCATLHOCTh AUCKPETHOTO MpeICcTaBlIeHns nHpopManun. /[BonuHoe koaupoBanue. PaBHoOMepHbIE 1
HepaBHOMEpPHBIE KO1bl. Y caoBue dano. IToaxoasl k m3mepenuto napopmanun. CyHOCTh 00beMHOT0 (aa(haBUTHOrO0) MOAX01a K H3MEPEHUIO
nHpopMaluu, onpeneacHue OuTa ¢ TOYKU 3peHus aadaBUTHOTO TOIX0/1a, CBSI3b MEXIy pa3MepoM andaBuTa U HHPOPMAITMOHHBIM BECOM
CHMBOJIa (B IPEAIOJIOKEHUH O PABHOBEPOSTHOCTH MOSIBIICHHS] CHMBOJIOB), CBSI3b MKy €IMHHUIIAMU U3MEpeHHUs nH(OpMAaIiK: OUT, OaiT,
Ko6aiit, M6aiir, I'6aiir. CymHOCTb COepKaTeILHOIO (BEPOSITHOCTHOTO) MOAX0/1a K H3MEPEHHUIO HH(OPMAIIMH, ONIPEIC/ICHIHE OUTa C MO3UIHH
coJiepKaHusl COOOIIEHUS.

Nudopmannonnsie mpoueccsl. [lepenada nndopmanuu. MIcTouHMK, TPUEMHHK, KaHAT CBS3H, CUTHAJI, KoaupoBaHue. VckaxxeHnue nnpopmanuu
npu nepeaaye. CKOPOCTh Mepeadn JaHHbBIX [0 KaHally CBsI3u. XpaHeHue nHdopmaiuu, oobeM namsata. O6padoTka nHpopmauu. Buabt
00paboTku uHGOpPMaIIMKU: TOTYYSHHE HOBOTO COJIepKaHus, u3MeHeHne Gopmbl penctaBienus nadopmanuu. [louck nndopmanuu. Ponp
uHpopManuu 1 HTHGOPMAITMOHHBIX MTPOLIECCOB B OKPYKAIOIIIEM MUDE.

Cuctembl. KoMnoHeHThI cucTeMbl M UX B3auMoaeicTBre. CUCTeMBI yIpaBieHus. YIpaBieHue Kak MHGopMaMoHHbIN npouecc. O0paTHas
CBS3b.



Cucrembl cuuciienus. Pa3BepHyras 3amuch HEbIX U IPOOHBIX YUCEIT B MO3UIIMOHHBIX cUCTeMaxX curclieHus. CBOMCTBA MO3UIIMOHHON 3aIiCH
9HCIIa; KOJMYECTBO MU(P B 3allMCH, TIPU3HAK JISTMMOCTH YHCIa HA OCHOBAHUE CHUCTEMbI CUMCIICHHSI. AJITOPUTM MIEPEeBO/Ia IEeJIOTo Yyucia u3 P-
WYHOM CUCTEMBI CUMCIICHUS B JECATUUHYIO. AJITOPUTM NEpEeBOa KOHEYHOU P-uuHOM ApOOH B ACCATHUHYIO. AJTOPUTM IEPEBOA IIEJIOTO YUCIIa
W3 IECATUYHON CUCTEMBI cunciieHus B P-uunyro. JIBon4Hasi, BOCbMEpHYHAs U MIECTHAIIIATEPUYHAS CUCTEMbl CUUCIICHUS, TIEPEBO/] YHCEIl MEKITY
TUMH CHCTeMaMHU. Apu(METHICCKIE OTIepaIiK B TO3UITMOHHBIX CHUCTEMaX CYHCIICHUSI.

Hpe)ICTaBJ'ICHI/IG LEJIbIX U BEHICCTBECHHBIX YHUCECJI B ITaMATH KOMIIBIOTEPA.

Komuposanue TekctoB. Komuposka ASCII. Oxro6aiitHeie komupoBku. Ctarmapt UNICODE. Koauposka UTF-8. Onpenenenue
MH(POPMAITMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHIA.

Komuposanue nzobpaxennid. OnieHka nHGOPMAIMOHHOTO 00beMa pacTpOBOTO rpaduueckoro n300paxeHus! Mpu 3aJaHHOM pa3peleHNH U
riyOvHEe KOJUPOBaHUS 1[BETA.

Komuposanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX MPU 3aJJaHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIAHOCTH
KOJIMPOBAHUSI.

Anrebpa noruku. BeickaszpiBanus. Jlornueckue oneparuu. TabauIlbl MCTHHHOCTH JIOTHUECKHUX OTIEPAINil «TU3BIOHKIIHY, «KOHBIOHKITUSY,
CUHBEPCHSY, KAMIUTUKALIHS, «IKBUBAICHIIUMY. JIornueckue BeIpaXeHus. BeIYuCICHHE IOTMYECKOTO 3HaYEHHUsI COCTAaBHOTO BBICKA3bIBAaHUS MTPU
M3BECTHBIX 3HAYCHUSIX BXOAIINX B HETO AJIEMEHTAPHBIX BhICKa3bIBaHMMA. Ta0NMHIIbl HICTUHHOCTH JIOTHYECKUX BhIpaKeHUH. Jlornueckue
OTIEpAIMK M OTlepaIliy HaJl MHOXKECTBaMH.

[Ipumepbl 3aKOHOB anreOphl JIOTHKH. DKBUBAJIEHTHBIE TPE0Opa30BaHus JOrHUeCKUX Beipaxkenuil. Jlornueckue pynkiuu. [loctpoenue
JIOTUYECKOTO BBIPAKEHUS C JAaHHOM Talnuiiel HCTUHHOCTH. Jlorndeckue anemMeHTsl komnbiotepa. Tpurrep. Cymmarop. [loctpoenue cxeMbl Ha
JIOTUYECKUX AJIEMEHTAX IO JIOTHYECKOMY BBIPAXKEHHIO. 3aIKCh JIOTMUYECKOTO BBIPAKEHHUS 110 JIOTUYECKOH cXeMe.

NudopmannoHHbIEe TEXHOJIOTHHA

TexcroBslii mponieccop. Penaktuposanue u popmaruposanue. [Ipoepka opdorpadun u rpammatuku. CpeacTBa NOUCKa U aBTO3aMEHBI B
TEKCTOBOM Tporeccope. Mcrnonb3oBanue cruineid. CTpyKTypupoBaHHbIE TEKCTOBbIE JOKYMEHThI. CHOCKH, oriaBieHue. OOnayHble CEpBUCHI.
KonnektuBHast pabota ¢ TOKyMeHTOM. MHCTpyMEHTHI peLieH3upOoBaHMsl B TEKCTOBBIX Mpoleccopax. JlenoBas nepenucka. Pedepat. [IpaBuna
LIUTHPOBAHUS UCTOUHUKOB U opopmiieHHst Onbimuorpaduyeckux cebutok. OpopmiieHre CMcKa TUTEPaTyphI.



BBo1 n300paskeHuii C UCIIOJIB30BAHUEM PA3JIMYHBIX IU(POBBIX ycTpoiicTB (LMPPOBBIX (OTOANITAPATOB U MUKPOCKOIIOB, BHJICOKaMep, CKaHEPOB
U JIpyrux yctpoiicTs). ['paduueckuii pepakrop. O0padoTka rpaduueckux o0beKToB. PacTpoBas 1 BekTtopHas rpaduka. @opmaTsl rpaduuecKux
(aitnos.

O0paboTka M300paXKeHNUS U 3ByKa C HCIIOIH30BAaHHEM HHTEPHET-TTPHIIOKCHUH.

Mynstumenna. KoMmmnberorepHsle npe3eHTannu. Mcnoabp3oBanue MynbTUMEIUINHBIX OHJIAIH-CEPBUCOB [Tl pa3pabO0TKU Mpe3eHTalUi MPOEKTHBIX
pabor.

[IpuHIAIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX MOJEIIEH.

11-1 kiaace

udposasi rpaMoOTHOCTH

[IpuHIUIIEI TOCTPOEHUS U anmnapaTHbie KOMIIOHEHTBI KOMITbIOTEPHBIX ceTel. CeTeBble MpoTOKOIbl. CeTh MHTEpHET. Anpecanus B CeTH
HNutepner. CucrteMa TOMEHHBIX UMEH.

Be6-caiit. Bed-cTpanuna. Bzaumoaeiicteue Opaysepa ¢ BeO-cepBepoM. JmHamudeckue cTpaHuilpl. PazpaboTka HHTEpHET-TIPUIIOKEHUN
(caiiToB). CeTeBOE XpaHCHHE JaHHBIX.

Buner nestensnoctu B cetu Untepuer. Cepsucsl MaTepHeTa. ['eonndopmannoHHbie CUCTEMBI. [ €0OKaIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU
(Hampumep, JTOKaIKs MOOMIIBHBIX TeIeOHOB, ONPEICICHHUE 3arPY)KEHHOCTH aBTOMArkuCTpaei), HHTePHET-TOPrOBJIsl, OPOHUPOBAHKE OUIIECTOB,
TOCTUHHUII.

I'ocynapcTBeHHBIE 3IEKTPOHHBIE CEPBUCHI U yciayru. ColnanbHble CETH — OpraHu3alusl KOJUIEKTUBHOI'O B3aUMO/IEHCTBHSI 1 OOMEHa JaHHBIMU.
CeTteBoii 3THKET: IpaBUIIa NOBEJEHUS B KubepnpoctpancTse. [IpobneMa noyIMHHOCTH NoiydeHHOM nHpopmanuu. OTKpBITEIE
o0Opa3oBaTesibHbIE PECYPCHI.

TexHoreHHple 1 SJKOHOMHUYECKHE YIrpo3bl, CBA3aHHBIC C UCITIOJIb30BAHUEM I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaLII/IOHHLIX TEXHOJIOTHiA. O6H_II/IC
HpO6JICMLI 3alluThI I/IH(pOpMaL[I/II/I n HH(l)OpMaHHOHHOﬁ 0C30ITaCHOCTH. CpCI[CTBa 3alllUThI I/IH(I)OpMaI_II/II/I B KOMIIBKOTCPAX, KOMIIBIOTCPHBIX CCTAX



Y aBTOMATU3MPOBAHHBIX HH(POPMAIMOHHBIX cucTeMax. [IpaBoBoe obecnieuenne nHpopmanmonHoi 6e3omnacHoctu. [IpenorBpamienue
HECAHKIIMOHUPOBAHHOTO JIOCTYNA K JIMYHOH KOH(MUACHIMATFHOW HHPOPMALINH, XpaHSIIECHCs Ha IEPCOHATHHOM KOMITBIOTEPE, MOOUITBHBIX
ycrpoiicTBax. Bpenonocnoe nporpammHoe odecnieueHre u cnocoobl 00pbObl ¢ HUM. AHTUBHPYCHBIE porpaMmbl. Opranu3anus JMYHOTO
apxuBa nHpopmarmu. PezepBHoe konupoBanue. [TaponpHas 3aniura apxusa.

NHupopmanroHHble TEXHOIOTUH U TTpodeccuoHanpHas aedarenbHocTh. MHpopMmanmonnslie pecypesl. Lludposas skonomuka. MHpopmanonsas
KYJIbTYypa.

TeopeTnyeckue 0cHOBbI MHPOPMATHKHU

Mopenu u Mmoaenupoanue. Lenu monenupoBanust. CoOOTBETCTBHE MOJIENN MOJEIUPYyeMOMY 00BEKTY UK npoueccy. Dopmanuszanus
MIPUKJIAIHBIX 3a/1au.

IMpejcTaBieHne pe3yabTaTOB MOIEIMPOBAHMS B BHJIE, YAOOHOM [UISl BOCIPHATHS YelloBEKOM. I paduueckoe IpeIcTaBieHne JaHHbIX (CXEMBI,
TaOIuIIBl, rpaduKn).

I'pader. OcHoBHBIC IOHATHS. Busl rpadoB. Penienne aaropuTMUYecKrX 3a1a4, CBSI3aHHbBIX C aHATH30M TpadoB (OCTpOEHHE ONTUMAILHOTO
OyTH MEX/y BepIinHaMu rpada, onpenesieHne KOJIMIecTBa Pa3inuHbIX MyTel MKy BEPIIHHAMHU OPHEHTHPOBAHHOTO alMKJINYECKOT0 Tpada).

JepeBbs. bunapHoe nepeBo. JluckpeTHbie UTPhI IBYX UTPOKOB C MOIHOM uHpopmaiueil. [loctpoenue nepesa nepebopa BapHaHTOB, ONMKUCAHUE
CTpaTeruu Urpbl B TaOIMUHOM opme. BriurpebliiHbie cTpaTeruu.

Hcnonb3oBanue rpadoB U 1epeBbEB P OMMCAHUN 0OBEKTOB U MPOIIECCOB OKPYXKAIOIIET0 MUPA.
AJITOPUTMBI H TPOrPAMMHUPOBAHME

OnpeneneHI/Ie BO3MOJKHBIX PE3YyJIbTATOB pa6OTLI HpOCTGfIH.IHX AJITOPUTMOB YIIPABJICHUA UCIIOJIHUTCIIAMHA U BBIYUCIIUTCIIBHBIX aJITOPUTMOB.
OHpeI[eJ'ICHI/Ie HUCXOAHBIX JAHHBIX, IPHU KOTOPBIX AJITOPHUTM MOXKET NAaTh Tpe6yeM},1171 pPe3yiIbTaT.

DTanbl peleHus 3a/1a4 Ha KoMmIbloTepe. S3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). OcHOBHbBIC KOHCTPYKIIUH SI3bIKA
IIPOrpaMMHUpPOBaHMsl. TUIIBI JaHHBIX: LIEJIOUNCIICHHBIE, BEILIECTBEHHBIE, CAMBOJIbHBIE, JJorndeckue. Bersnenus. CocraBHble ycnoBus. L{ukisl ¢
ycioBueM. Llukiiel o nepemeHHo#. Mcnoab3oBaHue TabIuI TPACCUPOBKH.



PazpaboTka u mporpamMMHasi peain3anus ailrOPUTMOB PEIICHHsI TUTIOBBIX 33134 0a30Boro ypoBHs. [Ipumeps! 3agau: alnroput™el 06paboTKH
KOHEYHOI YHMCIIOBOM MOCIIEIOBATEILHOCTH (BBIYUCICHUE CYMM, IIPOU3BE/ICHHI, KOJTMYECTBA DIEMEHTOB C 3aJaHHBIMU CBOMCTBAMU), AJITOPUTMBI
aHaJIM3a 3aliCU YUCEes B IO3UIIMOHHOM CHCTEME CUMCIICHHUS, alTOPUTMBI PEIICHHS 331a4 METOI0M Tepebopa (MOMCK HauOoJIbIIero 00IIero
JCIUTENIS IBYX HATYPaIbHBIX YKCEI, IIPOBEPKA YHCIIa HA IPOCTOTY).

O06paboTka CUMBOJIBHBIX JaHHBIX. BCcTpoeHHbIE (DYHKIIMHU SI3bIKA IPOrPpaMMHUPOBAHUS 11 0OpaOOTKH CUMBOJIBHBIX CTPOK.

Tabnuunble BeMnInHbI (MAacCHUBBI). AJITOPUTMBI PA0OTHI C 3JICMEHTAMH MaCCHBA C OJHOKPATHBIM IMPOCMOTPOM MAaCcCHBA: CYMMHPOBAaHUE
3JIEMEHTOB MAacCHBa, MOJICYET KOJIMYeCcTBA (CYMMBI) SJIEMEHTOB MAacCHBa, YIOBJICTBOPSIONIMX 3aJaHHOMY YCIOBHUIO, HAXOXKICHHE HAHOOIBIIErO
(HauMEHBIIET0) 3HAYEHHUS JICMEHTOB MaCCHBA, HaXO0KICHHE BTOPOTO 10 BETMYMHE HAHOOJIbIIero (HAMMEHBIIET0) 3HAYECHNUS, IMHCHHBIH MTOUCK
AJIEMEHTA, TIepecTaHOBKA 3JIEMEHTOB MacCHMBa B 0OpaTHOM MOpPSIIKE.

CopTHpoBKa 0JJHOMEPHOTO MaccuBa. [IpocThie METO bl COPTUPOBKH (HAIPHUMEp, METO/T Iy3bIPbKa, METO/] BEIOOpA, COPTUPOBKA BCTABKAMH).
[Toanporpammsel.

HNudopmanmoHHble TEXHOJIOTUH
Amnanu3 nanueix. OCHOBHBIE 33J[aul aHAJIW3a JaHHBIX. MPOTHO3UPOBAaHKE, KIIacCU(pHUKAIUs, KJIacTepu3alus, aHalu3 OTKIOHEHUH.
[MTocnenoBaTeabHOCTD PEIICHHS 3a/1a4 aHAIM3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OUYMCTKA M OLICHKA Ka4eCTBa JaHHBIX, BBIOOD W/HIIH

IIOCTPOCHUE MOACIIH, HpeO6p330BaHI/IC JaHHBIX, BU3YyaJIu3alluiad JaHHBIX, HHTCPIpPETAUs PE3YyIbTaTOB.

Anamms JaHHBIX C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'H/IH. Brrancienue CYMMEI, CPEAHETO apI/I(l)MCTI/ILICCKOFO, HauOOIbIIEro U HAUMEHBILIETO
3HAUCHMUI Auara3oHa.

KOMHLIOTCpHO-MaTeMaTI/I‘IeCKI/Ie MOJCJIN. OTansl KOMIBHTEPHO-MATEMATHYECCKOTO MOACIIMPOBAaHMsI: IOCTAHOBKA 3a1a4H, pa3pa60TKa MOACIIH,
TCCTUPOBAHHUEC MOJCIIH, KOMHLIOTCpHLIﬁ OKCIICPUMCHT, aHAJIN3 PE3YJIbTATOB MOACIINPOBAHUS.

UucneHHoe pelieHrne ypaBHEHH ¢ MOMOIIBI0 1T0100pa mapaMeTpa.
Tabnuunbie (pensuuonHbie) 6a3bl qaHHbIX. TabmuIa — mpeacTaBlIeHUEe CBEACHUI 00 0 JHOTUITHBIX 00bekTax. [Tose, 3amuch. Kirou Tabmuisl.

Paborta ¢ roToBoii 0a30ii qaHHBIX. 3anonHeHue 60a3bl JaHHbIX. [IouCK, copTUpoBKa U puabTpanus 3anuceit. 3ampocsl Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ napaMeTpaMy. Beraucisiemele 1oJis B 3al1pocax.



MuoroTtabanunbie 6a3bl JaHHBIX. THITBI CBA3eH MeXy TaOnuamMu. 3anpockl K MHOTOTA0IUYHBIM 0a3aM JaHHBIX.

CpencrtBa HCKYCCTBEHHOT0 MHTEIIeKTa. CepBUCHl MAIIMHHOTO NIEPEBOJA U Paclo3HaBaHUsI YCTHOH peur. MeHTuguKanus u nouck
n300pakeHuit, pacro3HaBanue jul. CaMmooOydaronuecs: CucTeMbl. FICKycCTBEHHBIN MHTEIUIEKT B KOMITBIOTEPHBIX Hrpax. Vcnoas3oBanne
METO/I0B UCKYCCTBEHHOI'O MHTEIIJIEKTa B 00yJarouX cucreMax. Vcrnoab30BaHuEe METOA0B HCKYCCTBEHHOIO HHTEIIEKTA B POOOTOTEXHUKE.
NHutepHer Bemen. IlepcnekTuBbI pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAIBHBIX CUCTEM.

Temarnueckoe mIIAaHNPOBaAHME

Temarudeckoe mianupoBanue 1mo nHpopmatuke st 10-11-X KI1accoB COCTaBICHO € y4eTOM pabodei mporpaMMbl BOCITUTaHUS. BHECEHBI TEMBI,
ofecreunBaroIIfe pealn3alnio eJeBbIX NpUopuTeToB BocniuTanus oOyyatouiuxcs COO yepe3 uzyuenue HHGOPMaTHUKU.

B BocniuTanun 00y4aromuxcsi FOHOIIECKOT0 BO3pacTa TakKUM NMPHOPUTETOM SIBIISIETCS cO3aHNe OJIaronpusTHRIX YCIOBHM JUIsl MpUOOpETEeHUs
00y4aIOUIMMUCS OTIbITA OCYIIECTBIICHUS COI[MAIIBHO 3HAYUMBIX Jel. BbieneHre TaHHOTO MPUOPUTETA CBSI3aHO ¢ MOTPEOHOCTHIO 00yUaIOIINXCS
B JKU3HEHHOM CaMOOTIPE/ICTICHUH, B BBIOOPE albHEHUIIEro sKM3HEHHOTO MyTH, KOTOPBIA OTKPBIBAETCS Mepe] HUMU Ha IOPOTe CaMOCTOSITENTbHOM
B3pOCJION KU3HU.

Ha ypoxax undopmatuku oOydaromiuecs MOTyT puoOpecTu:
e OIIBIT CAMOCTOSATEIBHOIO MIPHUOOPETEHNUSI HOBBIX 3HAHUM, TPOBECHHS HAYUYHBIX UCCIIEIOBAaHUI, OIIBIT IPOEKTHO JIeATEIbHOCTH,

e OIIbIT CaMOIIO3HAHHMA U CaMOAaHaJIn3a, OIIbIT COMUAJIbHO IIPUEMIIEMOI'0 CaAMOBBIPAXKCHHUS U CaMOpeaﬂI/I3aHI/II/I;
o <, . >

10-1 kiace

KoauvecTBo yacos JJIeKTPOHHBbIE
Ne i/ HanmenoBanue pa3aesioB H TeM K (uudposbIe)
NPOrpaMMmblI Beero | NOHTPOJIbLHDIE IpakTHiecKue | ogpazoBaTebHbIC
padoThI padoTsI pecypcsi




Paznen 1. [ludpoBas rpaMOTHOCTh

KomnsroTep: anmapatHoe ¥ MporpaMMHOE

1.1 % 6 <..>
obecrnieueHue, (haioBas cuctema

Wroro mo pazueny 6

Paznen 2. Teopernueckue 0CHOBBI HH(POPMATHKH

21 WNudopmanus u nndopmalinioHHbIe 5 < >
MIPOIIECCHI

29 [IpencraBnenue nHGopmaluu B 8 < >
KOMTIBIOTEpE

2.3 DneMeHTHI anreOpbl JIOTHKU 8 1 <..>

Hroro mo pazgeny 21

Pazgen 3. UudopmarmioHHbIe TEXHOJIOTUH
Texnonoruu 06pabOTKU TEKCTOBOM,

3.1 rpadu4ecKoi U MyJIbTUMEIUHHON 7 1 <..>
uHbopmauu

Hroro no pazneny 7

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0

11-1 kyace

KoanuyectBo 4yacos Di1eKTPOHHBIE
Ne o/ HanmeHoBaHMe pa3aejioB U TeM
¢ mm NnporpamMmbI Konrpoabnsie | paktuyeckue | (WHPpPoBLIE)
Bcero paGoThI paGoThI oOpa3oBaTebHbIE




pecypchbl

Paznen 1. [ludpoBas rpaMOTHOCTh

11 CeteBble THPOPMALMOHHBIE TEXHOJIOTHH 5 <..>

1.2 OcHOBBI colMaIbHOW HH(DOPMATUKH 3 <..>

Hroro mo pazmeny 8

Paznen 2. Teopernueckue 0CHOBBI HH(POPMATHKH

2.1 NudopmanronHoe MoiepoBaHue 5 <..>

Hroro mo pazgeny 5

Paznen 3. AlrOpuTMBI M TIPOTPaMMHUPOBAHHE

31 ANTOPUTMBI U 3JIEMEHTHI 11 <. >
MIPOrpaMMUPOBAHUS

Hroro mo pazgeny 11

Pa3nen 4. UndopMalimoHHbIE TEXHOJIOTUU

4.1 DIIeKTPOHHBIC TAOTUIIBI 6 <.>

4.2 Basel manabBIX 2 <.>

4.3 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa 2 <.>

Uroro no pazneny 10

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IIpoBepsiembie TpeOOBaHus K pe3yjbraraM ocBoeHuss OOII u
3JIEMEHTBI COAEePKAHUS

B denepanbHbIX U perHOHABHBIX POIIEAYPAX OICHKH KaueCTBa 00pa30BaHMUs HCIOJIB3YeTCsl epeveHb (KoanpukaTop) pacipeaeeHHbIX M0
KJIaccaM MpoBepsieMbIX TpeboBanuit k pesynbraram ocBoeHus OOIT COO u 351eMeHTOB coaepsKanus 1Mo HHGOpMaTHKe.

10-1 kJjacce

IIpoBepsiemblie TpeOGoBaHuA K pe3yjbraram ocBoeHus OOII

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble MpeaMeTHBIE Pe3yJabTAThl 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl CpeIHEro
00111ero o0OpazoBaHus

ITo Teme «IludpoBast rpaMOTHOCTHY

1.1

Branenue npeactaBieHUsIMU 0 POIH HHGOPMAIIMHU M CBA3aHHBIX C HEH MIPOIECCOB B MPUPOJIC, TEXHUKE U
o01ecTBe, MOHATUAMH «HH(pOpMAIUsD», «MHPOPMAIIMOHHBIN MTPOIIECCY, KCUCTEMaY, «KKOMIIOHEHTBI CUCTEMBI»,
«cuCTeMHBIN 3P deKrT», «MHPOpMAIIMOHHAS CUCTEMAaY, «CUCTEMa YIIPaBJICHUs»; BIAJCHIUE METOaMH MOUCKa
uHdopmaruu B cetu HTEpHET; yMEHHE KPUTHYECKH OIICHUBATh MH(OpMAIINIO, MOJTYyYEeHHYIO U3 ceTu MHTepHeT

1.2

YMeHue XapaKTCpu30BaTb 0oJIBIIINE JAHHBIC, ITIPUBOJAUTH IIPUMCPBI HCTOYHHUKOB HUX ITOJYUCHUA U HAIIPABJICHUS
HCIIOJIb30BaHUA

1.3

ITonumanne OCHOBHEBIX IIPUHIIUIIOB YCTPOﬁCTBa nu q)YHKI_II/IOHI/IpOBaHI/IH COBPCMCHHBIX CTAIMOHAPHBIX U
MOOMIBLHBIX KOMIIBKOTEPOB, TeH,Z[eHLII/Iﬁ Pa3BUTHA KOMIIBIOTCPHBIX TeXHOHOFHﬁ; BJIaACHHUEC HaBbIKaMH paGOTH C
ONICpallMOHHBIMU CUCTEMAaMH U OCHOBHBIMH BUAaMH IIPOTPAMMHOIO oOecrieueHus AJI pCIICHU A y‘Ie6HBIX 3agaq
1o BLI6paHHOfI cricuyualin3aluu

IIo Teme ((TeOpeTI/I‘{eCKI/Ie OCHOBBEI I/IH(I)OpMaTI/IKI/I»

2.1

IloHuMaHNKe OCHOBHBIX IMPUHIUIIOB JUCKPECTU3AIUHN PA3JIMYHBIX BUAOB I/IH(I)OpMaI_II/II/I; YMCHHUC ONPCACIIATH




MH(POPMAIIMOHHBII 00bEM TEKCTOBBIX, TPAQUUECKUX M 3BYKOBBIX JAaHHBIX ITPH 3aJIJaHHBIX MTapaMeTpax
JUCKPETU3ALNHI

YMeHHue CTPOUTh HEPaBHOMEPHBIE KOJIbI, JOYCKAIOIIKE 0THO3HAYHOE JICKOIUpOBaHue cooOmieHui (npedukcHbie
2.2 KOJIbI); MCIOJIB30BAaTh MPOCTEHIIIME KO/IbI, KOTOPbIC TIO3BOJIIOT OOHAPY)KUBATh M UCIIPABIISTH OLUIMOKH ITPH
repeaayde JaHHbIX

23 Bnanenune TCOPCTUYCCKHUM allrapaToM, MO3BOJIAIOIINUM OCYIICCTBIIATh MPCACTABICHNUEC 3aJaHHOI'O0 HATYPAJIbHOT'O
' qucia B pa3JIMYHbIX CUCTEMAX CUHHUCIICHUA

BJ'IaI[eHI/Ie TCOPCTUYCCKHUM aIlrapaTomM, Mmo3BOJIAIOIIUM BBITIOJIHATH npeo6pa3013aH1/1$[ JJOTHUYCCKUX BBIpa)I(CHI/IfI,

24
WCIIOJIb3YS 3aKOHBI allreOpbl JTIOTHKU
3 [To Teme «MHpOpMaAITMOHHBIE TEXHOJIOTHUI
31 YMeHue co3ziaBath CTPYKTYpUPOBAHHbBIE TEKCTOBbIE IOKYMEHTHI M IEMOHCTPAIIMOHHBIE MaTEepPHAaIIbI C

HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX ITPOTrPAMMHBIX CPEJICTB U 00JIauHBIX CEPBHCOB

YMeHHUe UCTO0JIb30BaTh TAOIUUHbIE (PEISIIIMOHHbBIE) 0a3bl TAHHBIX, B YACTHOCTH, COCTABJIATH 3aPOChl B 0a3ax
3.2 JaHHBIX (B TOM YHCIIE BBIYUCIIIEMbIC 3aIIPOCHI), BBHITIOHATH COPTUPOBKY U MOKCK 3amuceil B 6a3e JaHHbBIX;
HaIOJHSATH pa3paboTaHHYIO 0a3y JaHHBIX

VMeHHe HCII0JIb30BaTh AJICKTPOHHBIC TAOIUIIBI I aHAIN3a, IPEICTABICHNS 1 00pabOTKH JaHHBIX (BKIFOYast
3.3 BBIYHCIICHUE CYMMBI, CPETHETO apu(pMETHIECKOT0, HAMOOJIBIIET0 ¥ HANMEHBIIETO 3HAYECHHM, pelIeHHE
ypaBHCHHIA)

IIpoBepsieMble 3JIeMEHTHI COEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COePKAHMS
1 [Mudposas rpaMOTHOCTH
11 [Tpununs! paboTs!l komnbloTepa. [lepcoHanbHbIi KoMIbiOTEp. BHI60P KOHGUTYypauy KOMIbIOTEPa B 3aBUCUMOCTH OT PeIIaeMbIX

3agaq




OcHOBHBIE TCHACHIMU Pa3BUTUA KOMIIbIOTCPHBIX TEXHOJOTHH. HapanﬂeanHe BBIYHCIICHHSA. MHOT OIMpoUCCCOPHBIC CUCTCMBI.

1.2
CynepkoMnbroTepbl. MUKpOKOHTpOJUIEphl. POOOTH3MPOBAaHHBIE POU3BO/ICTBA
13 daiinosas cucrema. [louck B aiinoBoii cucreme. Opranuzanys XpaHeHus U 00padOTKU JaHHBIX C UCTIOIB30BAHUEM UHTEPHET-
' CEpBUCOB, 00JAYHBIX TEXHOJIOTHI 1 MOOMIIBHBIX YCTPOMCTB
2 TeopeTnueckne 0CHOBBI HHPOPMATUKU
2.1 | udopmanus, 1aHHBIC ¥ 3HAHUS. Y HUBEPCATBHOCTh AUCKPETHOTO MPEICTaBlIeHHs HH(pOopMauy. J[BONYHOE KOAUPOBAHHUE
2.2 | PaBHOMepHBIE M HEpaBHOMEPHBIE KOJBI. Y cioBue DaHo
[Moaxoap! k u3Mepenuto nHpopmaiuu. CymHoCcTs 00beMHOTO (aihaBUTHOTO) MOIX0a K U3MEPEHUIO HH(DOPMAIIUH, ONTpe/IeICHUE
OuTa ¢ TOUKU 3peHusl an(aBUTHOTO MOJX0/a, CBSI3b MEXKIy pa3MepoM anpaBuTa U HHPOPMAIIMOHHBIM BECOM CUMBOJIA (B
2.3 | Ipe.roioKEeHUH O PABHOBEPOSITHOCTH MOSIBJICHUS] CHMBOJIOB), CBSI3b MEXK/TY €IMHUIIAMU U3MEpeHuUs nHpopmaiuu: out, 6aiit, Koaiir,
Moaiit, I['6aiiT. CymHOCTS COACPKATETHHOTO (BEPOSTHOCTHOTO) MOIX0/1a K U3MEPEHUIO HH(OPMAIUH, ONIpeIeieHHe OUTa ¢ TIO3HUIIUN
COJIEpKaHUs COOOIICHHUS
24 HNudopmanmonnsie nponecchl. [lepenada nadopmanmu. MIcTouHuK, MPUEMHHUK, KaHaJ CBSI3H, CUTHAJ, KoaupoBaHue. Vckaxkenne
' nHpopMmanuu npu nepenade. CKOpoCTh epenadu JaHHBIX 10 KaHATY CBsI3U. XpaHeHue nHpopmaiu, o0beM naMsITH
25 Cuctembl. KoMnoHeHThI cucTeMbl M UX B3auMoaeicTBre. CUCTEMBI YIpaBiIeHus. YIIpaBieHHe Kak HH(POPMAI[MOHHBIN MPOLecC.
' OO6patHasi CBsI3b
Cuctemsl cuncnenus. Pa3zBepHyTas 3amuch HeabIX U APOOHBIX YMCEN B MO3UIMOHHBIX cUCTeMax cuuciaeHus. CBoicTBa NO3ULIMOHHOM
3aIlMCH YUCIIA: KOJMYECTBO LU(P B 3aIIMCH, IPU3HAK JAETMMOCTH YKcila Ha OCHOBAHUE CUCTEMbI CUMCICHUS. AJITOPUTM IIepeBoia
2.6 | uenoro yucia U3 P-HYHOM cUCTEMbI CUMCIICHHS B AECATHUHYIO. AJITOPUTM I1€peBOAa KOHEUHOU P-u4yHOM 1podu B AECATHUHYIO.
AJITOPUTM IIE€peBO/Ia LEJIOro YKcia U3 JeCITUYHOM CUCTeMbI cuucieHus B P-uunyto. J[Bon4Has, BOCbMepUYHas U IECTHAALATepUYHAs
CHCTEMbI CUMCIICHHUS, IEPEBOJ] YUCET MEXKIY STUMH CUCTEMaMU. AprU(pMETHUYECKHE ONEPaLUH B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS
2.7 |IlpencraBieHue LeNbIX U BEIIECTBEHHBIX YKMCEN B IAMATH KOMIIbIOTEpa
o8 Koauposanue tekcros. Koguposka ASCII. Ogno6aiitasie koguposku. Crangapt UNICODE. Koauposka UTF-8. Onpenenenue
' HH(OPMALMOHHOTO 00beMa TEKCTOBBIX COOOIICHUI
29 Koauposanue nzobpaxenuit. OreHka MHGOPMAIMOHHOTO 00beMa PacTpPOBOTO IrpaduuecKoro n300paskeHus MpH 3aJaHHOM

pa3spCiCHUU U FHy6I/IHe KOJAUPOBAHUA IBCTA. KOI[I/IpOBaHI/Ie 3BYKa. OI_ICHKa I/IH(I)OpMaI_II/IOHHOFO o0bema 3BYKOBBIX JAHHBIX ITPU




3aJaHHbIX YaCTOTC AUCKPCTU3AlUU U PA3PAAHOCTU KOAUPOBAHUA

2.10

Anre0Opa noruku. BeickazpiBanus. Jlorndeckue onepanuu. TaOauIbl UCTHHHOCTH JIOTHYECKUX OTIEPAITUH «TU3BIOHKIIHSD,
«KOHBIOHKIIUS», KHHBEPCUS, KAMIUIMKALUAY», «3KBUBAJICHIUD». JIornuecKkue BhIpaKeHHs. BeruuciaeHne JIOrn4eckoro 3HaueHust
COCTaBHOTO BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYCHUAX BXOAIIMX B HErO AJIEMEHTAPHBIX BbICKa3bIBaHUM. TabMUIIbl HCTUHHOCTH
JIOTUYECKHUX BhIpakeHUH. Jlornueckue onepanuu U onepanuy HaJa MHOKecTBaMu. [IpuMepsl 3akOHOB anreOphl JJOTUKH.
DKBUBAJICHTHBIE TTPEOOpa30BaHUs IOTHUECKUX BhIpakeHUH. Jlorndeckue ¢pyakiuu. [locTpoeHne TOruuecKkoro BRIPaXEHUs ¢ JaHHOM
TaOuIel UCTUHHOCTH. Jlornueckue 31eMeHThl kommbioTepa. Tpurrep. Cymmatop. [locTpoeHre cxembl Ha TIOTUYECKUX DJIEMEHTaX IO
JIOTUYECKOMY BBIPOKEHHIO. 3aMHUCh JIOTUYECKOTO BBIPAKEHUSI 110 JIOTUYECKON CXeMe

WNudopmanrioHHbIe TEXHOIOTUH

3.1

TexcToBslit mponieccop. Penakruposanue u popmarupoBanue. [lposepka opdorpaduu u rpammaruku. CpeacTsa Moucka u
aBTO3aMEHBI B TEKCTOBOM Ipouieccope. Mcnonb3zoBanne cruneil. CTpyKTypupOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHUE.
Ob6naunblie cepBuchl. KomekTuBHas paboTa ¢ JOKyMEHTOM. IHCTpyMeHThI perieH3npoBaHus B TEKCTOBBIX Mpolieccopax. JlemoBas
nepenucka. Pedepar. [IpaBuia nuTupoBaHUs HCTOYHUKOB U oopMileHHs Oudmorpaguieckux ccpiiok. OdopmiieHue cnucka
JIUTEPATYPBI

11-1 kjaace

IIpoBepsiemblie TpeOGoBaHusA K pe3yjbraram ocBoeHuss OOII

Ko N .
I f)[Be SEMOL0 IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON NMPOrpaMMbI CpeHEro o0011ero
posep o0pa3oBaHus
pe3yJibTara
1 [To reme «lludpoBas rpaMOTHOCTH

1.1

Hannuue npeacraBieHnii 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM MUpE; 00 0OIIMX NMPUHLIKIIAX Pa3pabOTKH U
(YHKIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU I

1.2 YmMmenue OpPraHU30BbIBATH INYHOC I/IH(l)OpMaLII/IOHHOG MMPOCTPAHCTBO C UCIIOJIB30BAHUCM PA3JIMYHBIX CPEACTB I_[I/I(I)I)OBBIX




TEXHOJIOTH; TOHUMaHUE BO3MOKHOCTEH IM(POBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX
CEpBHCOB; IOHUMAaHUE BO3MOXHOCTEN M OrpaHUYEHUN TEXHOJIOTMI HCKYCCTBEHHOIO MHTEIUIEKTA B PA3JIMYHBIX 00JIACTSX;
HAJIMYHE MPEICTABICHUN 00 MCIIOJIb30BAaHIN MHPOPMALMOHHBIX TEXHOJIOTHIA B PAa3IMYHBIX MPO(ecCHOHANTBHBIX chepax

ITo Teme «Teopernueckue 0CHOBBI HHOOPMATHKID

2.1

Brnanenue TeopeTndyeckum anmapaToM, HO3BOJISIOUIUM ONPEAETATh KpaTuyalIivid MyTh BO B3BEIIEHHOM rpade u
KOJIMYECTBO IMyTeH MEXy BEPIIMHAMU OPUEHTUPOBAHHOTO ALIUKINYECKOTO rpada

[To Teme «ANTrOpUTMBI U TPOTPAMMUPOBAHUEN

3.1

YMeHue yuTaTh U MOHUMATh POTPAMMBI, PEATU3YIOIINE HECTIOKHBIC aITOPUTMBI 00PAOOTKH YHCIIOBBIX H TEKCTOBBIX
JaHHBIX (B TOM YHCJIe MACCHBOB M CHUMBOJIBHBIX CTPOK) Ha BHIOPAHHOM JUTSI H3yYEHUS] YHUBEPCATLHOM S3bIKE
nporpammupoBanus Beicokoro yposs (ITackans, Python, Java, C++, C#); yMeHue aHATU3UpOBATh aJITOPUTMBI C
UCIIOJIb30BAHUEM TAOJIHI] TPACCHPOBKH; ONIPEICISITh 0€3 UCTI0JIb30BaHMUS KOMITBIOTEpA PE3YIIbTAThl BBITIOTHEHHS
HECJIOKHBIX MPOTPAMM, BKIIFOUAFOLIHX [IMKIIBI, BETBICHUS U ITOIIPOTPAMMBI, TIPH 33IaHHBIX UCXOIHBIX JTAHHBIX

3.2

VMenne MoIU(UIIMPOBATH TOTOBBIC TPOIPAMMBI JUTSl PEIICHHUS] HOBBIX 3a/1ad, HCIIOJIB30BaTh MX B CBOMX MIPOrpaMMax B
KadecTBe moanporpaMm (mpoueayp, GyHKIIHi)

3.3

YMeHue peann3oBaTh 3Talbl PeIIEHUs 3aa4 Ha KOMIIBIOTEPE; YMEHHUE Peali30BbIBATh HA BHIOPAHHOM JIJIsl U3YUEHHUS SI3bIKE
nporpammupoBanust Beicokoro yposus (ITackans, Python, Java, C++, C#) TunoBbie aropuT™Mbl 00pabOTKH YuCer,
YHUCIIOBBIX MOCIIEI0BATEIHHOCTEN U MAaCCUBOB: MIPECTABICHUE YK CIIa B BUJEe HA0Opa MPOCTHIX COMHOXKUTEIIEH;
HAXO0X/ICHHE MAaKCUMAJIbHON (MUHUMAIBLHOM) 1I(PhI HATYPATBHOTO YKCIIA, 3aMMCAHHOTO B CUCTEME CUHUCIICHHS C
OCHOBaHUEM, He npeBbimaonuM 10; Beruucienne 0000IIEHHBIX XapaKTePUCTHK 3JIEMEHTOB MacCUBa UM YUCIOBOM
MOCJIeI0BATEIBHOCTH (CYMMBI, TPOM3BEICHUS CPEIHEr0 apu(METHIECKOT0, MUHUMAILHOTO  MAaKCUMAJIbHOTO 3JIEMEHTOB,
KOJINYECTBA AJIEMEHTOB, YIOBICTBOPSIONINX 33aHHOMY YCIIOBHIO); COPTHPOBKY 2JIEMEHTOB MacCHBa

ITo Teme <<I/IH(1)OpMaI_[I/IOHHI>Ie TCXHOJIOTHUN»

4.1

YMeHue UCIoab30BaTh KOMIIBIOTCPHO-MAaTEMATUYCCKUC MOJCIIN JIA aHaIn3a 00BEKTOB U IPOLECCOB: (l)OpMy.]'II/IpOBaTB
1€JIb MOJCIIMPOBAHMS, BBIIIOJHITE aHAIU3 PE3YILTATOB, TOJTYYCHHBIX B XOAC MOJCIIMPOBAHUA, OLICHUBATh aJCKBATHOCThH
MOJECIN MOICIUPYEMOMY O6’BCKTy HIIA PO ECCY, NPECACTABIIATh PE3YJIbTAThl MOACIUPOBAHUS B HAITIITHOM BUC

IIpoBepsiemble 3JIeMEHThI COAEPKAHUS




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUS

[udposas rpaMOTHOCTD

11

[IpuHIMIBI HOCTPOEHUS U annapaTHbIE KOMIOHEHThI KOMITbIOTEPHBIX ceTell. CereBble npoTokoiibl. Ceth MHTEpHET. Afpecanyst B
cetu MutepHet. CucteMa JOMEHHBIX UMEH

TeopeTnueckne 0CHOBBI HHPOPMATUKU

2.1

Mopenu n monenupoBanue. Llenn monenupoBanus. COOTBETCTBHE MOJIEIN MOJCINPYEMOMY 00BEKTY HiIH Tporieccy. dopmanmsanust
NPUKITIAIHBIX 3a1a4. [IpecTaBieHue pe3yibTaToB MOICIIMPOBAHUS B BUIC, YIOOHOM JJIsl BOCIIPHUATHS YeioBekoM. [ papuueckoe
Mpe/ICTaBICHHUE TAHHBIX (CXEMbI, TAOIHIIbI, TPA(QUKH)

2.2

I'pader. OcHoBHBIC IOHATHS. Busl rpadoB. Pemienne anropuTMUYecKrx 3a1a4, CBI3aHHbIX ¢ aHATN30M rpadoB (ocTpoeHue
ONTUMAJIBHOTO MYyTH MEXAY BeplIMHaMU rpada, onpeieleHre KOJUUYEeCTBA Pa3IMuHbIX MyTeil MeXy BepIIMHAMH OPUEHTHPOBAHHOTO
aIMKIINIeCKOTo rpada)

2.3

HepeBws. bunapraoe nepeBo. JluckpeTHbie UTPBI IBYX UTPOKOB ¢ ToHOM nHbopmarmei. [Toctpoenue aepeBa nepedopa BapuaHTOB,
OTMCAaHKE CTPATEruH UrPhI B TAOIMUHOM Gopme. Boiurpeimneie crpareruu. Mcnonb3oBanue rpadoB U AepeBbEB MPH OMUCAHUH
00BEKTOB M MPOLIECCOB OKPYKAIOIIEr0 MUpa

ANTrOpUTMBI U IPOTrPAMMUPOBAHHE

3.1

Omnpenenenre BO3MOKHBIX PE3yAbTaTOB pabOThI MPOCTEUIINX AJITOPUTMOB YIPABICHUS UCIIOTHUTENSIMU U BBIYUCIUTEIBHBIX
anroput™MoB. OnpeseneHre HCXOIHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbIil pe3yabTaT

3.2

DTanbl penieHus 3a1a4 Ha KoMIbioTepe. SI3bik mporpammupoBanus (ITackans, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIHH
SI3pIKa MPOTpaMMHUPOBaHUs. THUIIBI TaHHBIX: [[EIOUYMCICHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, Torndeckue. BerBnenus. CocTaBHbIe
ycnoBust. Llukisl ¢ ycnoueM. L{ukibl o nepemeHHou. Vcnonbp3oBaHue TaOiuIl TPACCUPOBKU

3.3

Pa3pa60TKa " IIporpaMmMHas peajin3anusd alfOpUuTMOB PCHICHUA TUIIOBBIX 3a1a4 06a3oBoro YPOBHA. HpI/IMepBI 3a71a4. aJIrOpUTMBI
O6pa6OTKI/I KOHEYHOM YHCIIOBOM MOCJIE€I0BATEIbHOCTH (BBI‘II/ICJ'ICHI/IG CyMM, HpOHSBeHeHHﬁ, KOJIMYCCTBA 5JICMCHTOB C 3aJaHHBIMHU
CBOﬁCTBaMH), AJITOPUTMBI aHAJIN3a 3aIIMCHU YHCCII B MO3UIIMOHHOM CHUCTEME CUMCIICHUS, AJITOPUTMBI pCIICHUA 3aa1 METOA0OM
nepe6opa (HOI/ICK HaMOOJIBIIIErO O6IJ.[€1"O ACIIUTECIIA ABYX HATYPAJIbHBIX YHUCCII, IIPOBCPKA YUCJId HA HpOCTOTY)

3.4

O06paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIEe (DYHKIIUU sI3bIKa TPOrPaMMHUPOBAHUS 7151 00paOOTKH CUMBOJIBHBIX CTPOK




TabnuuHble BeMYUHBI (MACCHUBBI). AJITOPUTMBI PA0OTHI C 3JICMEHTAMH MaCCHBA C OJJTHOKPATHBIM IIPOCMOTPOM MaCCHUBA!
CYMMHPOBaHHE 3JICMEHTOB MAaCCHBA, IOJICUYET KOJIMYECTBA (CyMMBI) 3JIEMEHTOB MacCHBa, YIOBICTBOPSIOIINX 3aaHHOMY YCIIOBHIO,
HaXO0JK/JICHHE HanOOJIbIIero (HAMMEHBIIIET0) 3HAYCHHUS DJIEMEHTOB MacCHBa, HAX0XKICHHE BTOPOTO 0 BETMYMHE HAHOOJIBIIIETO

3.5 N
(HauMeHbIIEr0) 3HAYCHHUS, IMHCHHBIN MOUCK AJIEMEHTA, TIEPECTaHOBKA 3JIEMEHTOB MaccuBa B 00paTHOM mopsiake. CopTUpoBKa
OJTHOMEPHOTO MaccHBa. [IpocThie METO/IbI COPTHPOBKH (HAIIPUMED, METOJT ITy3bIPhKa, METO 1 BEIOOpA, COPTHPOBKA BCTABKAMU).
[Toanporpammel
4 NHupopmanioHHbIE TEXHOIOTUH
Amnanu3 nanabix. OCHOBHBIE 33/1a4M aHAIN3a JTAHHBIX: MPOTHO3UPOBAHKE, KiIacCU(PUKAIIUS, KIacTepU3allus, aHaIN3 OTKIOHESHUH.
4.1 [TocnenoBatrenbHOCTD PEIICHUS 3a7a4 aHAJIM3a JTAHHBIX. COOp MEPBUYHBIX IAHHBIX, OYMCTKA U OI[CHKA KauyeCTBa JJAHHBIX, BBIOOD U
(nH) IOCTpOCHKME MOJICITH, TPeoOpa3oBaHNe JaHHBIX, BU3YATU3aIMs JaHHBIX, HHTEPIPETAIUs PE3YIbTaTOB
42 AHanu3 TaHHBIX C TIOMOIIIBIO AIEKTPOHHBIX TaOIuUIl. BeIuncienne cyMMebl, CpeTHero apupMeTHIeCKoro, HanOOIbIIETO U
) HauMeEHBIIIEro 3HaUYeHUN Truana3oHa
43 KommbrorepHo-mMaTeMaTHYECKHUE MOIETH. DTarbl KOMITBIOTEPHO-MAaTEMAaTHUYE€CKOTO MOJISTUPOBAHMS. TIOCTAaHOBKA 3a/1a4uH, pa3paboTka
' MO/IENTH, TECTUPOBAHUE MOJIETTH, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3yJIbTAaTOB MOJICTUPOBAHUS
4.4 |YucneHHoe perieHUue ypaBHEHHUM C TIOMOIIIBIO MToA00pa mapaMeTpa
Tabnuunelie (penaiuonHbie) 6a3pl JaHHBIX. TabKIIa - IPEICTaBICHUE CBEACHHI 00 OAHOTHITHBIX 0ObekTax. [Toe, 3amuce. Kiou
45 Tabnuiel. PaboTa ¢ roToBO# 6a30ii NaHHBIX. 3anoyiHeHne 0a3bl JaHHBIX. [louck, copTupoBKa B PruIbTpaIys 3anuceid. 3ampockl Ha

BBIOOPKY JaHHBIX. 3alpOCHI ¢ apaMeTpamu. BoruuciseMple noss B 3anpocax. MHorotabinyHbie 6a3bl JaHHBIX. THITBI CBS3EH MEXKIY
TabiruaMu. 3arnpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

IIposepsiembie Ha EI'D no undgopmaruke TpedOBaHUs K
pe3syabTaram ocBoenuss OOII COO

Jlst npoBenerust EI'D mo nHdopmaTrke UCHonb3yeTcs nepedeHb (KoanprkaTop) npoBepseMbix TpeOoBanuii k pesynbratam ocBoeHus OOl
COO u nepeyeHsb IEMEHTOB COAEPIKAHHUS.




IMepeuens (koaupukaTop) NpoBepsieMbIX TPeOoBaHUii K pe3yabTaTtam ocBoenusi OOIT COO

Konx nposepsiemoro

HpOBepﬂeMble Tpeﬁona}mﬂ K IPE€IAMETHBIM pe3yjibTaTaM 0CBOCHUA OCHOBHOI 06p33OBaTeJ'II)H0ﬁ IporpaMmmal

TpeOoBaHMS cpeaHero oouero odopazoBaHus
1. 3HaTh (TOHUMATh)
[ToHuMaH¥e OCHOBHBIX MPUHITUIIOB YCTPOMCTBA U ()YHKIIMOHUPOBAHKS COBPEMEHHBIX CTAITMOHAPHBIX H MOOWITbHBIX
11 KOMITLIOTEPOB; TCHCHITNI Pa3BUTHsI KOMITBIOTEPHBIX TEXHOJIOTHH; BJIaJICHUE HABBIKAMU Pa0OTHI ¢ OTICPAITMOHHBIMHU
' CUCTEeMaMH M OCHOBHBIMH BHJIaMHU ITPOTPAMMHOTO 00CCIICUeHUS ISl PeIIeHNs YIeOHBIX 3a1a4 10 BRIOPaHHON
CHCTIHATA3AIHH
1.2 Hanwuawne npencraBieHnii 0 0a30BBIX MIPUHIIMITAX OPraHU3aNN U (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTei
1.3 [TornMaH¥e OCHOBHBIX MPUHITUIIOB TUCKPETH3AIMH PA3IUIHBIX BUIOB HH()OpPMAIHH
[TonrManue 6a30BBIX AITOPUTMOB 0OPAOOTKH YUCITIOBOM M TEKCTOBOM MH(OpMaIuy (3aIKCh YKCET B MO3UIIMOHHOMN
14 CHCTEME CUUCIICHHSI, JCTMMOCTb LIEJIBIX YHCEN; HAX0XKICHHE BCEX MPOCTHIX YHCEIT B 3aJJaHHOM JTHAITa30HE;
' 00paboTKa MHOTOPA3PSITHBIX IIEJTBIX YHUCEN; aHATH3 CUMBOJIBHBIX CTPOK H APYIHX), A ITOPUTMOB MOUCKA U
COPTHPOBKH
1.5 3HaHue QYHKIIMOHAIBHBIC BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEJICTB CPebl pa3paboTKH
1.6 Brnanenre oCHOBHBIMHU CBEICHUSIMH O 0a3axX JaHHBIX, HX CTPYKTYpE, CPEIACTBAX CO3JAHMSI U PAOOTHI C HUMHU
[TonnMaHue BO3MOXKHOCTEH M OTPaHUYCHUI TEXHOJIOTUH HCKYCCTBEHHOTO MHTEIICKTA B PA3JIMUHBIX 00JIACTSX;
1.7 HAJIMYKE NPECTABICHUN 00 MCIIOJIB30BAaHUN UH(POPMAITMOHHBIX TEXHOJIOTUN B PA3IHMUHBIX MTPO(ECCHOHAIBHBIX
ctepax
Brnanenue TeopeTHUECKIM aIapaToM, MO3BOJISIONIUM OCYIIECTBIIATh MPEICTABICHHE 33JaHHOTO HATYPaIbHOTO
18 Yyclia B Pa3JIMYHBIX CHCTEMAaX CUUCIICHUS; BBITIONHATH TPE0Opa30BaHUs JIOTHUECKUX BBIPAKEHUN, UCTIONB3Ys

3aKOHBI anre6pLI JIOTUKH,; OTIPCIACIIATH KpaT‘IaﬁIHHﬁ IIyTh BO B3BCIICHHOM rpaq)e " KOJIMYECCTBO HYTCﬁ MCIKAY
BEpIINMHAMU OPUCHTUPOBAHHOI'O AlIUKIINYCCKOI'O rpaq)a

Ymern




2.1

YMeHue ucnojab30BaTh KOMIIBIOTCPHO-MATEMATUYCCKUC MOACIIN JJIA aHaJIn3a 00BEKTOB U IIPpOUECCCOB.
(bOpMy.HI/IpOBaTI) CJIb MOACTIMPOBAHMA, BBIIIOJIHATh AHAJIM3 PE3YJIbTATOB, IIOJYYCHHBIX B X0A€ MOJACIUPOBAHU,
OLCHUBATb aICKBATHOCTb MOACIIN MOACITIUPYEMOMY O6T)€KTy WJIK TIPOLECCY, NPCACTABIIATH PE3yJIbTAThl
MOJCIIMPOBAHUA B HAI'JIAAHOM BUJIC

2.2

YMeHue KiacCupUIMpoBaTh OCHOBHBIE 3a/1auy aHAM3a JAHHBIX (IPOrHO3UPOBAaHUE, KiIacCH(puKaIus,
KJIacTepH3allvsl, aHAIN3 OTKJIOHECHUH); TOHUMATh TIOCIIE0BATEILHOCTh PEIICHNUS 3a/1au aHaIn3a JaHHbBIX: cOOp
MIEPBUYHBIX JAHHBIX, OYMCTKA M OI[EHKA Ka4eCTBa JaHHbBIX, BBIOOP U (HJIH) TIOCTPOCHHE MOJIEIH, IPeoOpa3oBaHue
JAHHBIX, BU3yaJIu3alus JaHHBIX, UHTEPIPETALHNS PE3yIbTaTOB

2.3

YMmenue onpenensTh THPOPMAMOHHBIH 00beM TEKCTOBBIX, IPaQHUUECKUX U 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX
rapamerpax JUCKpPETU3alu. Y MEHUE ONPENEIATh CPEIHIO CKOPOCTh NIEPEIau JaHHBIX, OLICHUBATh U3MEHEHUE
BpEMEHHU Mepeaayu IpU N3MEHEHUH HH(POPMAIIMOHHOTO 00beMa TaHHBIX M XapaKTepUCTHK KaHaja CBSI3U

2.4

YMeHue cTpouTh KoJi, 00ecTieynBarouii HANMEHBUIYI0 BO3MOKHYIO CPEIHION0 JJIMHY COOOLIEHHSI TPU M3BECTHOM
4acTOTE CUMBOJIOB

2.5

VYMenune ucnoab30BaTh IIpu pCUICHUH 3a1a4 CBOMCTBaA HOSHHHOHHOﬁ 3aIMCHU YMCECJI, aJITOPUTMBI IOCTPOCHUS 3alIUCHU
qyucia B HOSHHHOHHOﬁ CUCTEME CUHUCIICHUA C 3aJaHHBIM OCHOBAHHUEM U IMOCTPOCHUS YUCIIA 110 CTPOKE, cozxepmameﬁ
3aI1McCh 3TOIrO 4ucia B HOSI/IHI/IOHHOﬁ CHUCTEME CUHUCIICHHA C 3aJlJaHHBIM OCHOBAHUEM, YMCHHE BBIIIOJIHATH
apI/I(l)MeTI/ILIeCKI/Ie OoIepalyu B IIO3HMIHUOHHBIX CUCTEMaX CHUCIICHUSA

2.6

VYmenune CTPOHUTH JIOTHYECKOEC BEIPAXKCHHUC B HHSLIOHKTHBHOﬁ 1 KOHBIOHKTUBHOM HOpMaJIbBHBIX (bopMax 10
SaﬂaHHOﬁ Ta6nnue HUCTUHHOCTH, UCCIIEA0BATH 007aCTh HCTUHHOCTH BBICKA3bIBaHMA, COACPKALIECTO IIEPEMEHHEIC,
peliaTh HECCJIOKHBIC JIOTUYCCKUC YPABHCHUSA

2.7

YMeHue peniath aIrOpUTMUIECKHE 33]1a4H, CBSI3aHHBIC C aHATM30M rpadoB (3a1aud MOCTPOCHUS ONTUMAILHOTO
MyTH MEXAY BeplInHaMu Tpada, OnpeeeHus KOJTHUeCTBA PA3IMYHBIX MMyTel MKy BEpIIMHAMHU
OPHEHTHPOBAHHOTO AIMKIHYECKOTo rpada)

2.8

YMeHHe UCIob30BaTh ACPEBbS IIPU AHAJIN3C U ITIOCTPOCHUU KOAOB U IJIs ITPEACTABIICHUA apH(bMeTquCKHX
BLIpa)I(eHHfI, Ipy pCIICHUHU 3aJa4 IIOUCKA U COPTUPOBKH, YMCHHUE CTPOUTH ACPEBO UI'PHI 110 3aJaHHOMY aJITOPUTMY,
pa3pa6aTLIBaTL 1 000CHOBBIBATH BBIUT'PBIIIHYIO CTPATCTHUIO UT'PBL

2.9

YMmenue AHAJIU3UPOBATL AJITOPUTMBI C UCIIOJIB30BAHUEM Ta6J'II/II_I TPaCCUPOBKHM, OIIPCACIIATH 0€3 MCIOJIb30BaHUS




KOMIIBIOTCPA PE3YJIbTAThI BBIITOJHCHUA HCCIIOKHBIX IIPOrpaMM, BKIIIOYAONIUX HHUKIIbI, BETBJICHUSA U MMOAIIPOTrpaMMBbl,
IIpU 3aIaHHBbIX UCXOJHBIX JaHHBIX

2.10

YMeHUe onpeeNsTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX alrOPUTMOB (CyMMHUPOBAHHUE JIEMEHTOB MacCHBa,
COPTHUPOBKA MAcCHBa, EPEeOOPHBIC aJTOPUTMbI, TBOUYHBIN MIOMCK) M IPUBOIUTH IIPUMEPHI HECKOJIBKHUX AITOPUTMOB
Pa3HOMU CIIOKHOCTH JUIsl peHIEHUs OJTHOW 3a1a4u

211

Branenue yHuBepcalbHBIM SI3BIKOM MTPOTrpaMMHpoOBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#),
MpECTaBICHUSAMH O 0A30BBIX THUIIAX JAHHBIX M CTPYKTYPax JaHHBIX; YMEHHE UCIIOJIb30BaTh OCHOBHBIC
YIPABJISIFOIIME KOHCTPYKIIMU; YMEHUE OCYILECTBIISITh aHAIH3 MPEIOKESHHON TPOrPaMMBI: ONIPECISITh PE3ybTaThl
paboThI IPOTPaMMBI ITPH 33/IaHHBIX KCXOIHBIX JAHHBIX; ONPEICISITh, PH KAKUX UCXOJHBIX JAHHBIX BO3MOYKHO
MOJIyYeHHEe YKa3aHHbBIX PE3YJIbTATOB; BBISIBISTH JaHHBIC, KOTOPBIC MOTYT MPHUBECTH K OMIHOKE B pabOTe MPOTPaMMBI;
(bOopMyIHPOBATH MPEIUIOKEHHS TI0 YITYUIICHHIO TPOTPAMMHOT0 KOJa

212

YMeHue peann30BbIBaTh Ha BEIOPAHHOM [Tl H3yYEHUS SI3bIKE MPOTpaMMHUpOBaHkst Bbicokoro yposas (ITackais,
Python, Java, C++, C#) TumnoBsie airopuTMbl 00pabOTKH YKCEN, YNCIOBBIX TOCIEI0BATEIHPHOCTEN H MACCHBOB:
MPEACTaBICHHE YKCIa B BUJIC HA0OPa MPOCTHIX COMHOKHUTEICH; HaX0K/ICHHE MAaKCUMalIbHON (MHUHUMAJIBHO)

1 dpBI HATYPATLHOTO YHCIIA, 3aITMCAHHOTO B CUCTEME CUHCIICHUS C OCHOBaHHMEM, HenpeBbiiaromum 10;
BBIUHCIIEHHE 0000IICHHBIX XapaKTEPUCTHK 3JICMEHTOB MacCHBa MITH YHCIIOBON MOCIEI0BATEIBHOCTH (CYMMBI,
IIPOU3BEICHUS CPEIHETO apu(PMETHISCKOr0, MUHUMAIBHOTO U MAaKCUMAJIBHOTO JIEMEHTOB, KOJUYECTBA DJIIEMEHTOB,
YIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO); COPTHPOBKY 3JICMEHTOB MacCHBa; YMCHHE HCIOJIh30BaTh B IIPOrpaMMax
JAHHBIC PA3JIMYHBIX THIIOB C YI€TOM OTPAaHMYCHHUI HA JUANa30H UX BO3MOXKHBIX 3HAYCHHUM, TPUMEHSTh TIPH
pEILIEHUH 3314 CTPYKTYPhI JaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUYEPEIH, ICPEBbs); IPUMEHSATH CTaHAaPTHHIC U
COOCTBEHHBIC ITOAMPOrPaMMBI J1s1 00PaOOTKH YHCIOBBIX JJAHHBIX M CHMBOJIBHBIX CTPOK; UCIIOJIb30BaTh HPHU
pa3paboTKe mporpaMM OHOIMOTEKH MOIPOTrPaMM; YMEHHE UCIIOIB30BaTh CPEICTBA OTIAJIKU IPOTPAMM B Cpeie
IPOrPaMMHPOBAHHUS

2.13

YMeHue UCI0JIb30BaTh QJICKTPOHHBLIC Ta6J'II/II_IBI U1 aHaJIn3a, IPCACTaBICHUA U 06pa6OTKI/I JaHHBIX (BKJ'IIO‘I&H
BLI60p ONTHUMAJIBHOT'O PCHICHUS, HO)I60p JIMHUU TPEHJQ4, PCIICHUC 3a1a4 HpOFHO3I/IpOBaHI/I$I); YMCEHHE UCIIOJIB30BATh
TaOJIUYHEIC (peJ’IfILII/IOHHLIe) 0a3bl JAAHHBIX U CIIPABOYHBIC CUCTEMbI

2.14

YMeHue opraHn30BbIBaTh IMYHOE HH(OPMAIIMOHHOE ITPOCTPAHCTBO C UCHOJIB30BAHUEM PA3IMUHBIX CPEJCTB
U(PPOBBIX TEXHOJIOTUI; MOHUMAHUE BO3MOKHOCTEH IM(PPOBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, IUPPOBBIX
00pa30oBaTeNIbHBIX CEPBHCOB




Ilepeuenn 3j1eMeHTOB cofepxaHusi, npoBepsieMbIX Ha EI'D mo nungopmarnke

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
1 Hudposas rpaMOTHOCTH
11 OcHOBHBIE TEHACHIIMU PA3BUTHS KOMIIBIOTEPHBIX TeXHOJOTHH. [lapamienbupie Berarcienus. MHOTOMPOIIECCOPHBIE CUCTEMBI.
' Pacnipenenennbie BEIUMCTUTENBHBIE CUCTEMBI U 00paboTKa OOIBIINX JaHHBIX
[TpuHIUITBI TOCTPOEHUS U annapaTHbIe KOMIIOHEHTHI KOMITBIOTEpHBIX ceTeil. CeTeBbie mpoTokobl. Ceth MHTEpHET. Afpecanus B
1.2 cetu Uutepuer. [Iporokossr cteka TCP/IP. Cucrema momeHHbIx nMeH. Pasnenenue IP-ceTr Ha MoICETH ¢ TIOMOIIBIO MacOK
MoJIceTeN
13 Qaitnosas cuctema. [louck B ¢aitnosoii cucreme. [IpuHIMIBI pa3MelieHns 1 UMEHOBaHUS (aiiyioB B JOJITOBPEMEHHOM MaMATH.
' [abmoHsb! U1 onKMcaHus rpymni (GaitaoB
14 CkopocTb nepenayu TaHHBIX. 3aBUCUMOCTh BpEMEHH Tepefadn oT HH(QOPMAaLMOHHOTO 00beMa JaHHBIX M XapaKTEPUCTHK KaHaia
' CBA3U
15 [IudpoBanmne ganapx. CuMMeTpudHbIe 1 HecuMMeTpruuHbie mudpbl. [Hudper npoctoii 3amensl. [udp Lesaps. [Hudp
' Bwxkenepa. Anroputm mudpoBanus RSA
16 Konpl, no3Boistonine oOHapyKUBaTh U UCIIPABIIATH OMIMOKY, BO3HUKAIOIIME MpU Niepeaade JaHHbIX. PaccTostHue XaMMuHra.
' Konuposanue ¢ noropenuem 6utoB. Koapl XoMMuHTra
2 TeopeTnueckre 0CHOBBI HHPOPMATHKU
21 JIBonuHO€ KOupoBaHue. PaBHOMepHBIE U HEpaBHOMEpPHBIE Koibl. [lekoaupoBanue cooOIIeHNH, 3aTUCAaHHBIX C TIOMOIIBIO
' HEpaBHOMEpPHBIX KOJI0B. YcioBue ®ano. [locTpoeHne 01HO3HAUHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO JIEpEBa
TeopeTndeckue mMoaXoIbl K OleHKE KonuecTBa HHPopmarwu. EquHnib n3mepeHus koandecTBa nHpopManuu. AndaBUTHBIHN
2.2 MOAXO0]1 K OI[EHKE KoJinyecTBa HH(popmarmu. 3akoH aaauTuBHOCTH uHpopmarmu. @opmyna Xaptiu. Mudopmanus u
BeposATHOCTBL. Popmyna IllenHoHna
23 Cucrembl cuucnenus. Pa3zBepHyTas 3amnuch HenbIX U JpOOHBIX YHCEI B MO3UIIMOHHON cucTeMe cuncienus. CBoiicTBa

MO3UILIMOHHOM 3aIMCH YHUCIIa. KOJIUYECTBO I_II/I(I)p B 3aIlMCH, ITPU3HAK JACIIMMOCTHU YHUCJId HAa OCHOBAHUC CUCTCMbI CHUCIICHH.




AnroputM nepeBojia 1eJIoro Yncia u3 P-nyHON cCUCTEMBI CUUCIIEHUS B IECATUYHYIO. AJITOPUTM IepeBoa KOHeUHOU P-uuHoi
IpoOH B IECATUIHYIO. AJITOPUTM TIEPEBOA [IEJI0T0 YHCIIa U3 ASCATUIHONW CUCTEMBI curciieHus B P-munyro. [lepeBox koHeUHO
JEeCATUIHOM 1poOu B P-munyto. J[Bon4Hasi, BOCbMepHYHAs M HIECTHAAUATEPUIHASI CHCTEMBI CUHUCIICHUS, CBSI3b MEXK/Ty HUMH.
ApupmeTrueckue onepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS

24

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUHCIICHHA. I[BOH‘IHO'I[GCHTPI‘IH&SI CHUCTEMA CUUCIICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. Ogno6aiitabie koguposku. Crangapt UNICODE. Komuposka UTF-8. Onpenenenne
MH(POPMAITUOHHOTO 00BbEMa TEKCTOBBIX COOOIICHHIA

2.6

Komuposanue nzobpaxenuid. Onienka HHPOPMAITMOHHOTO 00beMa rpauecKrx JaHHBIX MPU 3a/JaHHBIX pa3pelIeHuH U TIyOnHe
KOoJupoBaHus 1BeTa. L{BeToBbie Moaemny.

Konuposanue 3Byka. OrieHka HHPOPMAIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX NP 3a/IaHHBIX YaCTOTE TUCKPETH3AIIUN U
Pa3pAAHOCTH KOJAUPOBAHUSA

2.7

Aure6pa joruku. [TousiTre BeicKa3biBaHus. BoickassiBaTenbhbie (opmbl (peaukaTsl). KBaHTOPBI CYIIIECTBOBAHUS U
BCEOOIIHOCTH.

Jlornueckue OIIcpanuu. Ta6J'II/IHBI HCTUHHOCTH. Jlormdyeckue BBIPAXKCHUA. Jlormueckue TOXAECTBA. Jlormueckne onepanun u
OIICpallvr HAZl MHOXKXCCTBAMMU.

3aKkoHbI aNreOphl JOTUKU. DKBUBAJIICHTHBIE TPE0Opa30BaHUs JIOTHYECKUX BbIpakeHuil. Jlornyeckue ypaBHEHHs U CUCTEMBI
YpaBHEHUH.

Jloruueckue (1)YHKI_[I/II/I 3aBHCUMOCTH KOJIMYECTBA BO3MOKHBIX JIOTHUECCKUX q)YHKI_II/Iﬁ OT KOJIMYCCTBA API'YMCHTOB.

Kanonunyeckue Gopmbl JOTHUECKUX BBIPAKECHUIMA

2.8

COBepI_HeHHLIC AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHLIC q)OpMBI, AJITOPUTMBI UX IIOCTPOCHUS 11O Ta6J'II/II_Ie HUCTUHHOCTH

2.9

Jlormueckue 21€MEHTHI B cocTaBe komnbtorepa. Tpurrep. Cymmarop. MHoropaspsansiii cymmarop. Iloctpoenne cxem Ha
JIOTUYECKUX IEMEHTaX 0 3aJJaHHOMY JIOTHYECKOMY BBIPAXKEHHIO. 3aIIUCh JIOTUYECKOTO BBIPAKEHUS IO JIOTHYECKOU CXEMeE




2.10

Mogenu u monenupoBanue. Llenu MonenupoBanusi. AIEKBaTHOCTh MOJICIN MOACIHPYEMOMY OOBEKTY I MPOIIECCY.
dopmanu3zalys NpUKIAAHBIX 331a4. [IpeacraBieHne pe3ynbTaToB MOJICIUPOBAHHS B BHJIE, YAOOHOM JJIsi BOCIIPHUSITHS YSIIOBEKOM.
I'paduueckoe npeacTaBieHUE JaHHBIX (CXeMbl, TAOIHIIBI, TpaduKn).

2.11

[IpencraBieHue LEIbIX YUCEN B IAaMIATH KOMIIbloTepa. OrpaHUYEHHOCTh AUAINa30Ha YUCEN IPU OTPAHUYEHUH KOJIMYECTBA
paspsanoB. [lepenosninenne pa3psaHoil ceTku. be33HakoBbie U 3HAKOBHIE JaHHBIC. 3HAKOBBIN OUT. [|BOMYHBIN JOTIOJTHUTEIBHBIN KO/
oTpuuaTenbHbIX yrcen. [lobutoBblie nornyeckue onepanuuu. Jlornueckuid, apupMeTnyecKuil ¥ IUKJINYECKUI CIIBUTH.
[IudpoBanme ¢ MOMONILIO MOOUTOBOM onepanuu «uckitouaromee NI

2.12

HpeI[CTaBJ'IeHI/IG BCIICCTBCHHBLIX YHUCCII B TIaMATHU KOMIIBIOTEpA. 3Haqama51 YaCTb U MOPAOO0OK YHrCiia. I[I/IaHaSOH 3HAYCHUH
BCIICCTBCHHBIX YHUCCII. HpO6J’IGMBI XpaHCHHU BEIICCTBEHHBIX YUCEJI, CBA3AHHBIC C OrPAaHUYCHUEM KOJIMYCCTBA PaspsA10B.
Bremoanenue onepaum‘/'l C BCIICCTBEHHbBIMU YHCJIaMU, HAKOIIJICHUEC OIIHNO0K ITPU BBIYHUCIICHUAX

2.13

I'padbr. OcHoBHBIe OHATHS. Bunael rpadgos. Onucanue rpagoB ¢ NOMOIIbIO MaTPULl CMEKHOCTH, BECOBBIX MaTpHII, CIUCKOB
CMEXHOCTH. PerlieHre alropuTMUYIECKUX 33714, CBSI3aHHBIX ¢ aHATH30M IpadoB (MOCTPOCHUE ONTUMATIBHOTO MYTH MEXKIY
BepIIMHAaMK Tpada, ONpeIelICHHEe KOJIMYECTBA Pa3IMYHBIX MyTeil MEXy BEpIINHAMU OPUCHTHPOBAHHOTO AlIMKINYECKOTO0 rpada)

2.14

JlepeBws. bunapnoe nepeBo. JlepeBns moucka. CrocoOwr 00xoaa aepesa. [IpeacrarieHue apudMeTHIECKUX BRIPAKESHUN B BUJIC
nepesa. Mcnonp3oBanue rpadoB U 1epeBbEB IPU ONMMCAHUN OOBEKTOB M MPOLIECCOB OKPYKAIOLIEr0 MUPa

2.15

JIcKpeTHbIe UTPBI ABYX UTPOKOB ¢ MoJiHOM nHpopmanueit. [loctpoenue aepeBa nepebopa BapuaHTOB, OMUCAHUE CTPATETUH UTPHI
B TabyinyHOU (hopMe. BBIMTphILIHbIE U TPOUTPHILIHBIE TO3UIUHU. BBIUTPHINIHBIE CTpaTeTuu

2.16

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa. MneHnTudukanus u nouck n3o0paxkeHui, pacro3naBanue Juil. Vcrnonp30BaHne METOIOB
HCKYCCTBEHHOT'O MHTEJJIEKTa B 00ydaronux cucremax. Mcnosib30BaHne METOJ0B HCKYCCTBEHHOTO HHTEJIEKTa B pOOOTOTEXHUKE.
Hutepner Bemeit. Heliponnsle cetu

ANTOpPUTMBI ¥ IPOTrPAMMHUPOBAHHE

3.1

(DOpMaJ'H/ISaI_[I/IH IOHATHA aJIrOpUTMaA. Mammuna TBIOpI/IHFa KaK YHUBCpPCaJlbHAasA MOICIIb BBIYHCJICHUI

3.2

OI_IeHKa CIIO}KHOCTHU BBIYHCJICHHH. BperI pa6OTLI 1 00beM I/ICHOJ'IB3yeMOI71 MnaMATHU, UX 3aBUCUMOCTD OT pa3dMepa NCXOAHBIX
JaHHBIX. OI_IeHKa ACUMIITOTUYECKOM CIIOKHOCTHU AJITOPUTMOB. AJ'II‘OpI/ITMLI MOJIMHOMHAIBLHOM CIIOKHOCTH. Hepe60pHHe
AJITOPUTMBI. HpI/IMepLI Pa3JINYHBIX aJITOPUTMOB PCHICHUSA OJIHOI 3a/1a4H, KOTOPBIC UMCHOT PA3JIMYHYIO CIIOKHOCTD

3.3

OHpe,Z[eJ'ICHI/Ie BO3MOJKHBIX PC3YyJILTATOB pa6OTLI HpOCTefIIHI/IX AJITOPUTMOB YITPABJICHUA UCIIOJIHUTCIIAMHA U BBIYUCIIUTCIIBHBIX




anropuT™MoB. OnpeeneHne NCXOAHBIX TaHHBIX, TP KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMblil pe3yabpTar

3.4

AJTopuTMBI 00pabOTKH HATYPaTbHBIX YHCEN, 3aMCAHHBIX B MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS . pa30MeHue 3aCH YHCiIa Ha
OTJEJbHBIC IIU(PHI, HAXOXKJACHHE CYMMbI M IPOU3BEACHUS HU(P, HAXOKICHUE MAKCUMATIbHOW (MUHHUMAJILHON) HUQPBI.
[IpencraBnenue yucia B BUjie HaOOpa MPOCTHIX COMHOXKUTENEH. AIrOpUTM OBICTPOTO BO3BEACHUS B cTeneHb. [lonck npocThix
qucen B 33[aHHOM JIANa30He ¢ IOMOIIBIO aJITOPUTMA «PEIeTo JpaTtocheHar

3.5

MHoropa3psiHbIe 1IeNIbIe YHCIIa, 33/1a4H JJIMHHON apu(PMETHKH

3.6

SI3bik iporpammupoBanus ([lackans, Python, Java, C++, C#). Tumbl qaHHBIX: [EIOYKCICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE,
nornueckue. Bernenns. Croxhsble ycinoBus. Llukisl ¢ yciouem. LIukiel no nepeMeHHOM.

O0paboTKa JaHHBIX, XpaHAIMUXCcs B Qaiinax. TekcToBbie U qBOMYHBIC (aiiibl. DaiinoBbie nepemeHHbie ((paiiioBbie yka3aren).
Urenue u3 aiina. 3anuce B daii.

Paz6uenue 3agaun Ha noa3anauu. [lomnporpammel (poueaypsl u GyHkiwu). Mcnoap3oBaHue CTaHAAPTHON OMOIHOTEKH SI3bIKa
MIPOrpaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie npouenypsl U GyHkiuu. Mcnonb3oBaHue cTeka Juisi OpraHu3alui peKypCUBHbBIX BBI30BOB

3.8

Yucnennsie MeTo b, TOUHOE M TPUOIMIKEHHOE PEIIeHUs 3a1aui. YNCIeHHOE pellleHne YPaBHEHHH C TIOMOIIBIO MTO100pa
napamerpa. UncieHHble METO/Ibl pElIeHHs YpaBHEHUN: MeTO1 Iepebopa, METO I MOJIOBUHHOTO feneHus. [Ipubnmkennoe
BBIUMCIICHUE UTMH KPUBBIX. BhrunciieHue miomnaaeil Guryp ¢ moMoIibi0 YUCICHHBIX METOI0B (METOI MPSIMOYTOJIbHUKOB, METO/T
tpaneuui). [louck makcumyma (MUHEMYyMa) QYHKIIUH OJHON MIEPEMEHHONW METOIOM TIOJIOBHHHOTO JIC/ICHHS

3.9

O06paboTka CUMBOJIBHBIX JaHHBIX. BCcTpoeHHbIE (DYHKIIMU SI3bIKA TPOTPaMMUPOBAHUS Il 0OpaOOTKH CUMBOJIBHBIX CTPOK.
ANropuT™MbI 00pabOTKH CUMBOJIBHBIX CTPOK: TOJICUET KOJIMUYECTBA MOSBICHUIN CUMBOJIA B CTPOKE, pa30MeHe CTPOKH Ha CJI0BA I10
MpoOeTbHBIM CUMBOJIAM, TIOMCK MOJACTPOKH BHYTPU JAHHOW CTPOKHU, 3aMEHa HaiIeHHOH MOACTPOKH Ha JPYTYIO CTPOKY.
I'eneparus Bcex CI0B B HEKOTOPOM alihaBUTe, YAOBIECTBOPSIOMIMX 3aJaHHBIM orpaHudeHusM. [IpeoOpasoBanue yucna B
CUMBOJIbHYIO CTPOKY U 0OpaTHO

3.10

MaccuBsl U IOCIe0BATEIBLHOCTH YKcell. Briuncienue 0606IH6HHLIX XapaKTCPUCTUK IJICMCHTOB MaCCHUBa UJIN YHUCIOBOM
OoCIICA0BATCIIbHOCTH (CYMMLI, IMPOU3BCACHUS, CPCAHECTO apI/I(l)MCTI/I‘ICCKOl"O, MHHHUMAaJIbHOT'O 1 MaKCHMMAJIbHOI'O 3JICMCHTOB,
KOJIMYCCTBA 3JICMCHTOB, YIOBJICTBOPAIOIIHNX 3aITAHHOMY YCJ'IOBI/IIO). JIMHENHBIN MTOMCK 3aJJaHHOI0 3HAYEHMS B MAaCCHUBE.
AJ'IrOpI/ITMLI pa6OTLI C 3JICMCHTAMH MaCCHUBa € OJHOKPATHBIM IIPOCMOTPOM MaCCHUBA. COpTI/IpOBKa OJHOMCPHOTO MacCHBa.
HpOCTLIe MCTOAbI COPTHUPOBKU (MeTOZ[ ITy3bIpbKa, METO BBI60pa, COPTUPOBKA BCTaBKaMI/I). COpTI/IpOBKa CIINSHUCM. BBICTpaH




copTupoBka MaccuBa (asropurM Quicksort). JIBondHbIi OUCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIBymepHbIe MacCUBbI (MaTpPUIIbI). AJTOPUTMBI 00pAaOOTKH JBYMEPHBIX MACCHBOB: 3aII0JIHCHUE IByMEPHOIO YHCIOBOTO MAacCHUBa
10 33JIaHHBIM [IPABUJIaM, MTOUCK 3JICMEHTA B IBYMEPHOM MacCHBE, BBIYUCICHHE MakcuMyMa (MHHAMYMa) U CyMMBI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOLOB ABYMEPHOI'O MAacCHBa

3.12

CrnoBapu (accoliaTHBHBIE MacCHUBBI, 0TOOpaXkeH s ). XamI-raduibl. [TocTpoenue andaBUTHO-4aCTOTHOTO CIOBAPS VIS 33 JAHHOTO
TEeKCTa

3.13

Crexu. AHanu3 MpaBUILHOCTH CKOOOYHOTO BhIpaKeHUsI. Brruncnenne apuMeTnuecKoro BeIpaKEHHs, 3aMMCAHHOTO B
nocTuKcHOU Gopme.

Ouepenu. Mcnosib30BaHue Ouepen Il BPEMEHHOTO XPaHEHHS JaHHBIX

3.14

AnroputMmsl Ha Tpadax. [locTpoeHne MUHUMATEHOTO OCTOBHOTO JIEpEBa B3BEIIEHHOTO CBI3HOTO HEOPUEHTUPOBAHHOTO T'pada.
KonnuecTBo pa3nuuHbIX MyTel MEXIy BEpITHHAMUA OPUECHTUPOBAHHOTO AIMKINYECKOTO Tpada. Anroputm JleiKkeTph

3.15

JlepeBbsi. Peanmsanus aepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYP. J{Borunble (0nHapHbIe) aepeBbs. [locTpoenue aepesa ais
3aJJaHHOTO apu(METHYECKOro BhIpaykeHus. PeKypcuBHbIE anropuT™Mbl 00x04a aepeBa. Vcrnonb30BaHue cTeka U ouepeau it
00xo0/1a iepeBa

3.16

[[I/IHaMI/ILIeCKOG IIPpOorpaMMHUpOBaHUEC KaK METO PCIICHUA 3a1a4 C COXPaHCHHUEM IIPOMEKYTOUYHEIX PE3YIbTAaTOB. 33,[[3‘11/1,
pemaeMsbIe ¢ MIOMOLIBIO JUMHAMHNYECKOI'O IIPOrpaMMUPOBAHUS . BEIYMCIICHUE PEKYPCUBHBIX (bYHKHHﬁ, oACYET KOJIHYCCTBA
BapHaHTOB, 3aa41 OIITUMH3Al[UN

3.17

[TonsiTe 06 0O0BbEKTHO-OPUEHTUPOBAHHOM MTpOrpaMMupoBaHnuu. OOBEKTHI U Ki1acchl. CBOWCTBA U METOIbI 00BEKTOB. OOBEKTHO-
OpUEHTUPOBaHHBIN aHanu3. PazpaboTka mporpaMm Ha OCHOBE 00BEKTHO-OPHUEHTUPOBAHHOTO N01X01a. MHKancynsuus,
HacJIeI0OBaHUE, MOJTUMOPPHU3IM

NudopmanronHbie TEXHOIOTUH

4.1

Ananuz JaHHBIX. OcHOBHBIE 3aJa4yM aHajlM3a JaHHBIX: IPOTrHO3UPOBAHMUE, I(J'IaCCI/I(i)I/IKaI_II/ISI, KJIaCTepu3anusd, aHaJIn3 OTKJIOHEHMH.
IlocnegoBaTenbHOCTH peuIeHM 3a1a4 aHalin3a JaHHBIX: C60p MNEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka4YCCTBA JaHHBbIX, BBI60p u
(I/IJ'II/I) MMOCTPOCHUC MOJCIIN, npeo6pa30BaHI/Ie JAHHBIX, BU3yAJIN3alluAd JAHHBIX, HHTCPIPLETALUSA PE3YJIbTATOB. HpOFpaMMHHe
CpeAcTBa U I/IHTepHCT-CepBI/ICLI JJIA O6pa6OTKI/I U IIPEACTABJICHUA NaHHBIX. bonpmue nanasie. MalHHOE 06yquI/Ie




4.2

AHanu3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX TaOIMI. BhIYKciIeHne CyMMBI, CpeTHeT0 apuPMETHIECKOTO, HAaUOOJIBIIETO
(HaMMeHBILIEr0) 3HAUCHHUS IMana3oHa. BeruauciieHue ko3 puineHTa KOppesiiu AByX psI0B JaHHbIX. [locTpoeHue cTonouarsix,
JTMHEHYATHIX U KPYroBeix auarpamm. [locrpoenue rpadukos Gpynknuii. [Tondbop auHMM TpeHaa, pemeHne 3aaa4q
[IPOrHO3UpOBaHus. PelieHune 3a1a4 oNTUMHU3ALMK ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOIUI]

4.3

Jluckperusanus mpu MaTeEMaTUHIECKOM MOJIEIIMPOBAHUY HEIIPEPBIBHBIX MPoLEccOoB. MoienupoBanue IBMKeHUs. MoienupoBanue
OMOJIOTHYECKHUX CUCTEM. MaTeMaTHUECKIE MOJCJIN B DKOHOMHKECE. BreraucnomrenpHbIe SKCIICPUMECHTBI C MOACTIAMMU. O6pa60TI<a
PE3YIBTATOB SKCIICPUMCHTA. MGTOI[ HaMMCHBIINX KBAAPATOB. OHGHKa YHUCJIOBBIX MapPaMETPOB MOJCITNPYEMBIX 00BEKTOB U
npoueccoB. BoccTaHOBIEHNE 3aBUCUMOCTEN 10 PE3YJIbTaTaM 3KCIIEPUMEHTA

4.4

Bepostaoctabie monenu. Metonst MonTte-Kapno. UMutanimonnoe moaenvupoBanue. CHCTEMBI MACCOBOTO 00CITY>KUBaHUS

4.5

Tabmuunbie (pensiuuoHHbIe) 6a3bl MaHHBIX. Ta0muIa - MpecTaBIeHHe CBeICHUI 00 0 THOTHITHBIX 00bekTax. [Tose, 3amuchk. Kittou
Tabnuuel. Pabora ¢ roToBolt 6a30i JaHHBIX. 3anoaHeHne 6a3bl NaHHBIX. [louck, cOpTHpOBKA U GUIBTPAIUS JAHHBIX. 3alIPOCHl Ha
BBIOOPKY JaHHBIX. 3alpOCHl ¢ MapaMeTpamu. BorducnsemMble moss B 3anpocax.

MHuoroTtabauvnbie 6a3bl JaHHBIX. THIBI CBsI3el Mex Ay TadiuiamMu. Baemnuii kimrod. [lenoctHOCTh 0a3bl JaHHBIX. 3aMpOChl K
MHOTOTA0INYHBIM 0a3aM TaHHBIX

4.6

TexcToBblit mponeccop. CpeacTBa NOMCKa U aBTO3aMEHbI B TEKCTOBOM Iporieccope. CTpyKTypUpPOBaHHbBIE TEKCTOBbIE IOKYMEHTHI.
CHocku, ornasienue. [IpaBuia uMTHPOBaHUS UCTOYHUKOB U 0hopmiieHus: OubnuorpaduyecKkux CChbUIOK
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