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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo mH(OpMAaTHKE HAa yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTAaBIICHA Ha
OCHOBE TpeOOBaHWI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbIXx B PI'OC 000, a Taxke QenepanbHOi paboyei mporpaMMbl
BOCITHTAHHSL.

[Tporpamma 1o WHGpOpMaTHKe MAET TPEACTABICHHWE O IENAX, OOmel cTpaTernd OO0ydeHHS,
BOCIIUTAHUA W Pa3BUTUSA OOyJalomUXCs CpeACTBaMHM HMHQPOPMAaTHKH Ha 0a30BOM YpOBHE,
yCTaHaBJIMBAET 00s3aTeIbHOE MTPEIMETHOE CO/IEPKAHNE, IPETYCMATPUBACT €r0 CTPYKTYPHPOBAHHE T1O
paszenam u TeMaM.

[Iporpamma mo mHpOpPMATHUKE ONMpenesieT KOINIECTBEHHBIE U KaUeCTBEHHBIC XapaKTePUCTHKH
y4eOHOro MaTepHaia s KaXIOro rojia U3y4eHHs, B TOM YHUCIE JUIS COAEPKATEIbHOIO HAIlOJTHEHHS
pa3Horo BHUIa KOHTPOJS (MPOMEKYTOYHOH aTTECTAIIH 00YJarOIINXCsl, BCEPOCCHICKUX MPOBEPOUHBIX
paboT, rocy1apCTBEHHON UTOT'OBOM aTTECTaIUN ).

[lporpamma mo wuH(QOpMAaTUKE SBISETCS OCHOBOHW JUIS COCTaBJICHHS aBTOPCKUX YUEOHBIX
POrpaMM, TEMaTHYECKOTO TUTAHUPOBAHHS Kypca YIUTEIIEM.

Hensmu n3ydeHnss HHPOPMATHKH Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs SIBIISIFOTCS:

(dopMUpOBaHNE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKy HHQOPMATUKH, TOCTHKEHUSM HAYIHO-TEXHHYECKOT'0 IIPOrpecca U 00IeCTBEHHOH MPaKTHKH, 32
cuéT pa3BUTHS NpPEACTAaBICHUNH 00 HHPOpPMALMKM KaK O BAXKHEWIIEM CTPAaTETHYECKOM pecypce
Pa3BUTHUSl JIMYHOCTH, TOCYJIAapCTBa, OOLIECTBA, IOHMMAHHA POJIM HMH(MOPMAIMOHHBIX MPOILECCOB,
WHPOPMAIMOHHBIX ~ PECypcOB W  HWH(POPMAIMOHHBIX TEXHOJOTMH B  YCIOBUSAX  [U(POBOU
TpaHchopMaluu MHOTUX chep KU3HH COBPEMEHHOT0 OOIIECTBA;

obecrieyeHrne YCIOBUH, CHOCOOCTBYIOIIMX PA3BHTHIO AITOPUTMUYECKOrO0 MBIIUICHHUS Kak
HEOOXOIMMOT0 yCJIOBHSA MPO(PECCHOHATHHON AEATEIHbHOCTH B COBPEMEHHOM HH(OPMAIIMOHHOM
00IIIeCTBE, MPEANOoaraoIIero cnocoOHOCT 00yJaromerocsi pa3onBaTh CIOXKHBIC 33/Ja4d Ha Oonee
IPOCTHIE T0/1337a4M, CPAaBHUBATh HOBBIC 3aJ[a4M C 33aJa4aMH, PEIIEHHBIMU paHee, ONpPEeysITh IIaru
JUTSL IOCTHKCHUS Pe3yJIbTaTa U TaK JlaJee;

dopMupoBaHHE U pPa3BUTHE KOMIETEHIMH oOyyaromuxcs B 00JacTH HCIONb30BAHUS
MH()OpPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHI, B TOM YHCIIe 3HAaHWH, YMEHUH U HaBBIKOB PaOOTHI
¢ nH(opMaImed, mMporpaMMUpPOBaHHSI, KOMMYHHKAIIMHA B COBPEMEHHBIX IIU(PPOBBIX Cpeax B YCIOBUAX
obecriedeHns: THPOPMALMOHHOM O€30MaCHOCTH JIMYHOCTH 00Y4YaloIerocs;

BOCIHTAHHE OTBETCTBEHHOTO M W30MPATEIbHOTO OTHOUIEHUS K HWHGPOpPMAIMH C Y4ETOM
NIPAaBOBBIX M ATHYECKUX aCIEKTOB €€ pacIpOCTPAHECHHUS, CTPEMIICHHUS K MPOIOJDKEHUIO0 00pa30BaHUs B
obnactTi MH(OPMAIIMOHHBIX TEXHOJOTHMH M CO3MIATEIHHOM NEATENFHOCTH C MPUMEHEHHEM CPEICTB
MH()OPMALIMOHHBIX TEXHOJIOTHH.

HNupopmaTika B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTb UH(OPMATUKU KaK HAyYHON AMCHUIUIMHBL, H3y4aOIeH 3aKOHOMEPHOCTH MPOTEKaAHHS
¥ BO3MOKHOCTH aBTOMATH3aI[MH HHPOPMALIMOHHBIX IPOLIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHEBIE 00JIACTH MPUMEHEHUST HPOPMATUKH, TTPEKAE BCero HH(OOPMAIIMOHHBIE TEXHOIOTHH,
yIpaBIeHUE U COMHATBLHYIO cepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATUKN ¥ HHPOPMAIIHOHHON AEATeTbHOCTH.

W3yuenne WHPOpPMATUKK  OKa3blBaeT CYIIECTBEHHOE BIHUsSHHE Ha (opmupoBaHHe
MHPOBO33pEHHUS] O00YYaIOLIerocs, €ro S>KU3HEHHYIO TO3UIMIO, 3aKJIAJbIBACT OCHOBBI OHHUMAaHHS
NPUHIMIOB  (YHKIMOHUPOBAaHMS W  WCIONB30BAHUS  WH(POPMAIMOHHBIX  TEXHOJOTMH  Kak



HEOOXOMMOr0 MHCTPYMEHTA MPaKTUYECKH JIF000H JesITeTbHOCTH U OJHOr0 M3 Hambosee 3HaUMMBbIX
TEXHOJIOTHYECKUX JOCTIKEHUH COBPEMEHHOM IMBUIM3AIMU. MHOTHE IPEIMETHBIE 3HAHUS M CITOCOOBI
JEeSITeNbHOCTH, OCBOGHHBIE 00YJAIOIIUMUCS TP U3YyYCHUH UHPOPMATHKY, HAXOISAT MPUMEHEHHUE KaK B
paMkax oOpa3oBaTeNbHOTO MPOIECCa, TaK U B WHBIX )KU3HEHHBIX CUTYAIHUSX, CTAHOBSITCS 3HAUNMBIMHU
st (GOPMHUPOBAHMS KaYECTB JTMYHOCTH, TO €CTh OPHEHTHPOBAHBI HA (JOPMUPOBAHUE METATIPEAMETHBIX
U JINYHOCTHBIX Pe3yJIbTaTOB O0yUEHUSI.

OcHoBHble 331aun yuebHoro npenmera «MHdopmatrka» — chopMupoBaTh y 00y4yarOIINXCs:

MOHUMAaHKUE MPHUHLUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUSA OOBEKTOB LIU(POBOTO OKPYKEHHUS,
NpeJICTaBlIeHUs 00 WCTOPUUM U TEHJISHIUSAX pa3BUTHS HMHPOPMATUKHU TepHoja UPPOBOI
TpaHchopMaIii COBPEMEHHOT'0 O0IIEeCTBA;

3HAHUS, YMEHUS M HaBBIKM I'PaMOTHOW IMOCTAaHOBKH 3aJad, BO3HUKAIOUIMX B MPAKTHYECKOH
NEeSTeNbHOCTH, OIS MX PEUICHHs C MOMOIIbI0 MH()OPMAIIMOHHBIX TEXHOJOTUH, YMEHHS U HaBBIKH
(opManM30BaHHOTO ONMMCAHMS TOCTABJICHHBIX 3a/1a4;

0a3oBble 3HaHUSA 00 WMH(OPMAIIMOHHOM MOJECIUPOBAHUH, B TOM YHCJIE O MATEMaTHYECKOM
MOJICTTUPOBAHUHY;

3HaHUE OCHOBHBIX AaJNTOPUTMHUYECKUX CTPYKTYp W yMEHHE MPUMEHSATh JTH 3HAaHUS IS
MOCTPOCHUS AITOPUTMOB PEIICHHs 3a/1a4 M0 X MaTeMaTHYECKUM MOJIETISIM;

YMEHHSI ¥ HAaBBIKH COCTABJIEHUS MMPOCTHIX MPOrPaMM I10 OCTPOSHHOMY JITOPUTMY Ha OJTHOM M3
SI3BIKOB ITPOTPAMMHPOBAHUS BBICOKOT'O YPOBHS;

YMEHUSI U HaBBIKA 3((EKTUBHOTO HMCIIOIB30BAHUS OCHOBHBIX THIIOB IPUKIAJHBIX MPOTrPaMM
(mpunoxeHuii) oOlero Ha3HaYeHUs W HMH()OPMALMOHHBIX CHCTEM JUIsl PELICHUS C WX MOMOIIBIO
NPaKTUYECKUX 3a/ad, BiIaJIcHHEe 0a30BBIMH HOpMaMHU HH(OPMAIIMOHHON 3THKHA U TIpaBa, OCHOBAMH
UH(POPMAITMOHHOW 0€30MaCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETUPOBATH PE3yIbTAThl PELICHUSI MPAKTHUECKUX 3a]au C MOMOIIbIO
UH(POPMAITMOHHBIX TEXHOJIIOTUH, IPUMEHSTH TIOIYYeHHBIC PE3YIbTAaTHl B MPAKTHYECKOMN JIEATEIIbHOCTH.

Hemn wu 3amaum u3ydeHuss WHGOPMATHKM HAa YPOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHMSA
OIIPENIETSIOT CTPYKTYPY OCHOBHOIO COJEpKaHHUS Y4eOHOro mpeamera B BUJE CICAYIOUINX YEThIPEX
TEMAaTUYECKHUX Pa3ZIeIIOB:

1u(poBas rPaMOTHOCTH;

TEOpPETUYECKHE OCHOBBI HH(POPMATHUKH;

QITOPUTMBI ¥ IPOTPaMMHPOBAHNE;

UH(POPMAIIMOHHBIE TEXHOJIOTHH.

Ha u3ydenne nndopmaruku Ha 6a30BoM ypoBHe orBoauTcsi 102 ywaca: B 7 kimacce — 34 4gaca (1
yac B HeZIeN0), B 8 kiacce — 34 gaca (1 gac B Henento), B 9 kinacce — 34 gaca (1 gac B Heemo).



COJAEP)KAHUE OBYYEHMUA
7 KJIIACC

Hudposasg rpaMOTHOCTH

KoMnbroTep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH TaHHBIX

KomnbioTep — yHHBepcallbHOE BBIYHUCIUTENBHOE YCTPOWCTBO, paloTaroliee Mo IMporpaMMe.
THUIBl KOMIBIOTEPOB: NMEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
MobusnbHbIE YCTPOUCTBA.

OCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX Ha3zHaueHue. [Ipoueccop. OmnepaTuBHas u
JIONTOBPEMEHHAsI TaMATh. Y CTPOICTBa BBOAA M BBIBOJA. CEHCOPHBIA BBOI, NATYUKH MOOMIBHBIX
YCTPOICTB, CpeficTBa OMOMETPUUECKON ayTeHTH(PUKALINY.

HcTopust pa3BUTHSI KOMIIBIOTEPOB U MPOrpaMMHOro obecrnieueHus. [lokoneHus: KOMIbIOTEPOB.
CoBpeMeHHbIE TEHJCHIINHN Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMITBIOTEPHI.

[TapanienbHble BEIYNACICHHUS.

[lepconanbupiii  kommbtoTep. Ilpomeccop u ero xapakTepuCTHKU (TakToBas 4acToTa,
pa3psiiHOCTh). OneparuBHas namsTh. JlonroBpeMeHHas maMsTh. Y CTPONCTBA BBOJA U BbIBOMIA. OO0BEM
XpaHUMBIX JIaHHBIX (ONepaTHBHas NaMiITh KOMIIbIOTEpa, JKECTKUH H TBEPAOTEIbHBIA JHUCK,
MOCTOSIHHASI TAaMATh CMapT(oOHa) U CKOPOCTh AOCTYIIA Ui Pa3IMYHBIX BUIOB HOCUTEJIEH.

TexHuka 6e30MacCHOCTH U ITpaBUiIa pabOTHl HA KOMIIBIOTEPE.

IIporpammbl U JaHHBIE

[IporpammHoe  obecrneueHne kommbioTepa. IlpukinanHoe mnporpamMmHoe —oOecredeHue.
CuctemHoe nporpaMmMmHoe obecrieuenue. Cuctemsl mporpammupoBanus. [IpaBoBast oxpaHa mporpamm
U IaHHBIX. becriaTHble U ycioBHO-0ecniaTHbele mporpaMMbl. CBOOOHOE MPOrpaMMHOE 0OeceueHHe.

@aitnbl 1 nanku (karajgoru). [Ipunnunel noctpoeHus ¢ainoBeix cucreM. [lonHoe ums daiina
(marmku). Ilyte k aitny (manke). PaGora c¢ ¢aiinamu u KaTaqoraMu CpeICTBAMHU OIEPaI[MOHHOM
CHCTEMBI: CO3/laHH€, KOIMpPOBaHME, IepeMelIeHUe, IepeMMEHOBaHUE U yjalleHue (aiaoB M Aok
(xaranoroB). Tunsl ¢aitnos. CBoiicTBa ¢aitnoB. XapakTepHble pa3Mepbl (PailjioB pa3Iu4HbIX TUIIOB
(cTpaHuIa TEKCTa, AJIEKTPOHHAsE KHUTA, (oTrorpadus, 3amuch MECHU, BUIACOKIUI, MOTHOMETPaKHBINA
¢uibM). ApxuBanus JaHHbIX. lcrnonb3oBaHue mnporpaMMm-apxuBaTopoB. DaiiiaoBelii MeHemxep.
[Touck ¢aiisioB cpeAcTBaMU ONEPATMOHHON CUCTEMBI.

Komnrerorepasle BUpYCHl M Jpyrue BPEIOHOCHBIE Mporpammbl. [IporpamMmsl Juist 3aluThl OT
BHUPYCOB.

KomnblotepHsbie ceTu

O6benunenne kommbioTepoB B ceTh. Cerb MuTepHer. Beb-ctpanuma, Beb-caiit. CTpykTypa
azpecoB BeO-pecypcoB. bpayzep. IlonckoBbiecuctemsl.Ilonck MHPOpPMAILUU MO KIIOUEBBIM CIOBaM U
1o n3oopaxeHuto. JlocroBepHocTs HHGOPMAINH, TOTy4eHHON 13 HTepHeTa.

CoBpeMeEHHbIE CEPBUCH] NHTEPHET-KOMMYHHUKAIUH.

CerteBoit 3THKET, 6a30Bble HOPMBI MH()OPMAIIMOHHON 3TUKM M IIpaBa npu padore B MHTEpHeTe.
Crpareruu 6e3omacHoro noseneHus B latepuere.

TeopeTnyeckue 0CHOBbI HH(POPMATUKH

Nudpopmanus u nHGopManMOHHbIE MPOLECCHI

HNupopmanust — 0HO U3 OCHOBHBIX MOHATUN COBPEMEHHOW HayKH.

Wndopmanus kak cBeneHUs, IpeIHa3HAYCHHbIE U BOCIPUATUS YEIOBEKOM, M HH(OpMAIIHS
KaK JaHHbIE, KOTOpbIe MOT'YT ObITh 00pabOTaHbl aBTOMaTU3MPOBAHHONW CHCTEMOM.



JluckpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHHUS HENPEPHIBHBIX OOBEKTOB M IPOLIECCOB C
MOMOIIBIO TUCKPETHBIX JIAHHBIX.

HNudopManimoHHble MPOLECChl — MPOIECCH, CBSI3aHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM U
nepenavyeil JaHHbIX.

IIpeacraBienue nupopmanuu

CumBon. Andasut. MomHocTs andasuta. PasHoobpasue s3b1k0B U andaBuToB. EcTecTBeHHBIE
u (opManbHble S3bIKU. AJIaBUT TEKCTOB Ha pycckoM s3bike. J[BoumuHblll andasut. KommuecTBo
BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIW) (UKCUPOBAHHOW JJIMHBI B JBOMYHOM aidaBuTe.
[IpeobpazoBanue nro6oro aiadaBuTa K IBOMYHOMY. KOTMYECTBO pa3inMUHBIX CIOB (PUKCHPOBAHHOM
JUIMHBI B ajipaBUTE OIpeeaEHHON MOLTHOCTH.

KonupoBanue cuMBOIOB OfHOrO andaBHTa C MOMOIIBIO KOJOBBIX CIIOB B JIPYroM aidaBuTe,
KOJ0Bas TabnuIia, 1eKOAUPOBAHHE.

JBonunsnii kox. [IpencraBienne TaHHBIX B KOMIBIOTEPE KaK TEKCTOB B ABOMYHOM ajihaBUTE.

NudopmarimonHsiii 006€M TaHHBIX. BUT — MUHUMalIbHAS €IMHUIIA KOMWYeCcTBa WH(OpMAIIUKA —
JIBOUYHBIN pa3psa. Enunuibl n3mepenus nHGopMalnoHHOro o0bEMa JaHHBIX. but, 0aliT, KUIoOaiT,
MeradaiT, ruradainr.

CxopocTh niepeaun JaHHbIX. ENUHUIBI CKOPOCTH MEpelaun JaHHbBIX.

KomupoBanune tekctoB. PaBHOomepnblii koa. HepaBaomepnswni kox. Kommpoka ASCII.
Bocemubutabie komupoBku. llonstie o kommpoBkax UNICODE. JlekommpoBaHue coOOMIEHUH C
UCIIOJIb30BaHHEM PABHOMEPHOI'O M HEPAaBHOMEPHOT0 Koza. MIHpopMaImoHHbIid 00bEM TEKCTA.

Hckaxenne nHopmanuu npu nepeaaye.

OOmee mnpencraBieHuEe O MUGPOBOM MPEACTABICHUM AyJAWOBU3YAJIBHBIX U  JIPYIHX
HEIMPEPHIBHBIX JIAHHBIX.

KomupoBanwue nBeta. [{BeToBsie mogenu. Moaens RGB. ['myouna konupoBanus. [TaauTpa.

PactpoBoe u BekTopHOE TpencTaBiieHne u3oopaxkenuil. [Tukcens. Onenka nHOOpPMAITMOHHOTO
00bEMa rpaUUecKrX JaHHBIX JUIS PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. PaspsiaHocTs 1 yactora 3anucu. KonnuecTBo KaHaJIOB 3allUCH.

O1neHka KOMYECTBEHHBIX NTapaMETPOB, CBA3AHHBIX C MPEICTaBICHUEM U XPaHEHHEM 3BYKOBBIX
¢aiinos.

NudpopMmannoHHble TEXHOJIOTHA

TekcTOBbIE TOKYMEHTbI

TexkcToBbIE JOKYMEHTBI M MX CTPYKTYpHBIE 3JEMEHTHI (CTpaHula, ab3al, CTpoKa, CIOBO,
CHMBOIN).

TexcToBbII MpoLEcCOop — MHCTPYMEHT CO3/1aHUs, PEAAKTUPOBAHUS U (POpMaTUPOBAHUS TEKCTOB.
[IpaBuna nabopa Tekcra. PemaktupoBanue Texcra. CpoiictBa cumBonoB. Llpudt. Tumbl mpudron
(pyOnenble, ¢ 3acedykamu, MoOHoIMpuUHHBIE). [lomyxupHoe u KypcuBHOe HadepraHue. CBoiicTBa
ab3alleB: rpaHUlbl, ab3alHBIA OTCTYI, UHTEpBaJ, BelpaBHUBaHUE. [lapamerprl crpanuipl. CTHiieBoe
dbopmarupoBaHue.

CrtpykrypupoBanue UHGOpPMAIUU C MOMOIIBI0 CIIHUCKOB U TaOmuil. MHOTOypOBHEBBIE CIUCKHU.
JloGaBneHue Tabaull B TEKCTOBBIE IOKYMEHTHI.

BceraBka wu300paxeHHMiI B TEKCTOBBIE JOKyMEHTHL. OOTekaHMe W300paKeHUH TEKCTOM.
BxitoueHne B TEKCTOBBIM JOKYMEHT AuarpamM, (QopMmysi, HyMepaluHd CTpPaHUI], KOJOHTHUTYIIOB,
CCBUIOK U JPYTHX 3JIEMEHTOB.



IIpoBepka mnpaBonucanusi. PaccranoBka mnepeHocoB. ['omocoBoil BBoA TekcTta. OnTHYECKOE
pacriozHaBaHue Tekcta. KomnberorepHbii mnepeBoia. lcmonb3oBanue cepBucoB IMHrepHera mid
00paboTKH TEKCTA.

Komnbrorepnas rpaguka

3HaKOMCTBO ¢ TpaduuecKMMH pefnakTopamu. PactpoBeie pucyHku. Mcmonb3oBaHue
rpaduuecKux MPUMUTHBOB.

Onepanuu penakTUpPOBaHUS TpapUuecKuX OOBEKTOB, B TOM 4YHCIE HUPPOBBIX (oTorpaduii:
U3MEHEeHHe pa3Mepa, o0pe3ka, OBOPOT, OTpaXeHue, pabora ¢ o0nacTsIMH (BbIAeIECHHE, KOMUPOBAHNUE,
3aJIMBKa LIBETOM), KOPPEKLUA [[BETA, SIPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduxa. CozaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHM CPEJICTBAMHU TEKCTOBOI'O
nporeccopa Wik Ipyrux nporpamm (mpuinosxkenuit). JlobaBieHne BEeKTOPHBIX pUCYHKOB B JIOKyMEHTHI.

MyabTuMeauiiHbIe TPe3eHTAIuN

[TonroroBka MynbTHMEIMHHBIX mTpe3eHTanuid. Cnaia. JloOGaBneHwe Ha clnaidg TekcTa u
n300pakeHuii. Pabota ¢ HECKOJIBKUMU ClIaliJaMH.

JloGaBneHue Ha cnaii]] ayAnOBU3yalbHBIX TaHHBIX. AHUMaNUA. [ UmepcchuIKy.

8 KJIACC

Teoperuueckne 0CHOBbI HHPOPMATHKH

CucreMbl CUNCIEHUS

Heno3unuonueie ¥ MO3UIIMOHHBIE CHCTeMbI cuuciieHus. Andasut. OcHoBanue. Pa3sépHyras
dbopma 3ammcu uucna. [lepeBog B MECATUYHYIO CUCTEMY YHCEIN, 3alMCAHHBIX B JPYTUX CHCTEMax
CUHCJICHHUS.

Pumckas cuctema curciieHus..

JIBonunas cucrema cuucieHus. [lepeBon nensix uucen B npenenax ot 0 no 1024 B nBonunyro
cucremy cuucieHusa. BoceMepuunas cucrema cunciieHus. [lepeBoa uncen u3 BOCbMEPUYHOW CUCTEMBI
B JIBOMYHYIO U JIECATHUHYIO cUcTeMbl U oopaTHo. lllecTHanarepuunas cucrema cumncienus. [lepeson
YuCeNl W3 MICCTHAANATEPUIHOW CHUCTEMBI B JBOMYHYIO, BOCBbMEPHUYHYIO U JIECATUYHYIO CHCTEMBI U
o0patHo.

Apudmernueckre onepary B IBOMYHON cUCTeMe CUHCICHUS.

DJ1eMeHThI MaTeMaTH4YeCKOH JIOTUKHU

Jlornueckue BbICKa3biBaHUsA. Jlormdeckue 3HAUYEHUsI BBICKA3bIBAHUM. JJIEMEHTApHBIE W
COCTaBHbIE BBICKa3bIBaHMs. Jlormyeckue omepanuu: «u» (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHE),
«n»  (IU3BIOHKIMSA, JIOTHYECKOE CIIOKEHHUE), «He» (Jiormdeckoe orpuiianue). I[lpuopurer
Joruyeckux omepauuil. OmpeneneHre HCTUHHOCTA COCTABHOTO BBICKA3bIBAHMS, €CIU W3BECTHBI
3HAQUYEHHUS] UCTUHHOCTH BXOSIIMX B HEro 3JEMEHTAapHBIX BbICKa3blBaHUW. Jlormueckue BBIpakKEHUS.
[IpaBuna 3anucu Joruueckux BoeipakeHuid. [locTpoeHne TabuI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMU KOMITbIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoJHUuTEIM U AJTOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIMU

[lonsitue anroputma. VcnomHutenu airopuTMoB. AJITOPUTM KaK IUIAH  yIpaBIEHUs
VCIIOJIHUTEJIEM.

CaoiictBa anroputma. CnocoObl 3amuMcu aiaroputMa (CIOBECHBIM, B BHJE OJOK-CXEMBI,
Iporpamma).



AnroputMuYecKre KOHCTPYKIMU. KOHCTpyKius «ciegoBaHuey. JIMHEHHBIA — aIrOpUTM.
OrpaHu4eHHOCTb  JIMHEHHBIX  QJTOPUTMOB: HEBO3MOXKHOCTb  MPEJYCMOTPETh  3aBUCHMOCTb
MOCJIEIOBATEIbHOCTH BBIOIHAEMBIX JEHCTBUM OT UCXOJHBIX JaHHBIX.

KoHCcTpykiusi «BeTBIEHHE»: TONHAsE U HemoiHas (opMbl. BeiMonHeHWEe U HEBBINOIHEHUE
yCII0BUS (MCTUHHOCTD U JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U cocTaBHBIE YCIIOBUSI.

KOHCTpyKIIUSl «IOBTOpPEHUS»: ILUKIbl C 3aJaHHBIM YHCIOM HOBTOPEHUH, C YCIOBHUEM
BBINIOJIHEHHUS, C IEPEMEHHON IIUKJIA.

Pazpaborka 11 (opManbHOrO HMCIOMHHUTENS alrOpUTMa, MPHUBOIAMIETO K TpedyemMoMy
pe3ynapTaTy TMpPU KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alIrOPUTMOB C
HCIOJIb30BaHUEM IIUKJIOB U BETBJICHUH Ui yIpaBieHUs (OpMaibHBIMU UCIIOJHUTEISIMH, TAKUMH KaK
Po6or, UYepemnamka, YepréxHuk. BpionHeHue ajropuTMOB BpPYYHYIO M Ha KOMIIBIOTEpE.
CHHTaKcUYEeCKUE U Torndeckue omuoku. OTKa3bl.

SI3bIKk MporpaMMupoBaHus

S3pik mporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHbI ANTOPpUTMUYECKUAN
S3bIK).

Cucrema nporpaMMHpOBaHUS: PETAKTOP TEKCTa MPOrpaMM, TPAHCIATOpP, OTIaUHUK.

[lepemenHnas: Tun, umsl, 3HaueHue. Llenble, BEIECTBEHHBIE U CUMBOJIBHBIE II€PEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETHUECKUE BBIPAKECHHS M TMOPAJOK HUX BBIYUCICHUS.
Omnepanuu ¢ 1eNIbIMA YUCJIaMU: 11eJIOUNCICHHOE JAeJI€HUE, OCTaTOK OT JEJICHUS.

BerBnenus. CocTtaBHble YCIOBHS (3allMCh JIOTMYECKUX BBIPAKEHMM Ha H3y4aeMOM SI3bIKE
nporpamMmmupoBanusi). HaxoxaeHne MUHUMyMa M MakcMMyMma W3 JBYX, TPEX M YETHIPEX dYHCEl.
Pemennie kBaipaTHOrO ypaBHEHUS, UMEIOIIETO BEIECTBEHHbIE KOPHHU.

JuanoroBas oOTJiaJika MpPOrpaMM: IOIIATOBOE BBHIMIOJIHEHHE, MPOCMOTP 3HAYECHHI BEIUYMH,
OTJIaI0YHBIN BBIBOJ, BHIOOP TOYKH OCTaHOBA.

Hukin ¢ ycnoBueMm. Anroput™ EBknnia uist HaX0kJ1€HUST HanOOJIbIIEro OOIEro AEIUTeNs IBYyX
HaTypaJbHbIX uucen. Pa30ueHue 3amucu HaTypajJlbHOTO 4YHCla B IIO3ULHUOHHOM CHCTEME C
OCHOBaHUEM, MEHBIIUM WM paBHBIM 10, Ha OTJENbHBIE LU(PHI.

[[ukn ¢ nepeMeHHOW. ANTrOpUTMBI IMPOBEPKHU IEIMMOCTH OJHOTO ILEJIIOr0 4uciaa Ha Jpyroe,
MIPOBEPKH HATYPaAIbHOr'O YKCIIa Ha IPOCTOTY.

O6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBbHBIE (CTPOKOBBIE) nepemeHHbe. [locumBoIbHAS
obpaborka cTpok. Ilomcdy€r yacToThl MOSBIEHUS CHMBOJNA B CTpOKe. BcTpoeHHble QyHKUMM IS
00pabOTKHU CTPOK.

AHAaJIu3 aJIrOpuTMOB

Omnpenenenne BO3MOXKHBIX PE3yJIbTaTOB padOThl aropUTMa MPHU JaHHOM MHO)KECTBE BXOJHBIX
JAHHBIX, ONPEJICTICHIUE BO3MOKHBIX BXOJIHBIX JIAHHBIX, IPUBOIAIINX K TAHHOMY PE3YJIbTaTy.

9 KJIACC

HudpoBasi rpamoTHOCTH

I'nodanbHast cerb UHTEpHET M cTpaTerum 6e30MacHOro noBeaeHns B Heil

I'mobanpHast cers WutepHer. |P-agpeca y3moB. CereBoe XpaHEHHE HTaHHBIX. MeETOIBI
WHAUBUAYAILHOTO M KOJUIGKTMBHOT'O pa3MelieHuss HoBoM uH@opmauuu B MHTepHere. bonbiiue
JaHHbIE (MHTEPHET-JaHHbIE, B YAaCTHOCTH JaHHbIE COLUATIbHBIX CETEH).

[Tonatue 00 nHpoOpMaMOHHON 0Ge30MacHOCTH. YTPO3bl MHPOPMALMOHHONW 0€30MacHOCTH IMPH
paboTe B rIo0abHOI CeTH U METOAbl MPoTHBOACcTBUS M. [IpaBuna Ge3omacHoi ayTeHTH(UKALINN.



3amura nuuHOM wWHGopmanuu B MHTepHere. bezomacHweie cTpareruu moBeneHuss B HTepHeTe.
[Ipenynpexxaenue BOBICUEHHUS B ACCTPYKTHUBHBIE M KPUMHHAIbHBIE (DOPMBI CETEBOW aKTUBHOCTH
(xubepOymnuHT, GUITUHT U Apyrue GOpMbI).

Pabora B nH(pOpMaLIHOHHOM NPOCTPAHCTBE

Bunst gearensHocTM B VIHTEpHETE, WHTEPHET-CEPBHCHI: KOMMYHUKALMOHHBIE CEPBUCHI
(mourtoBas cinyx0a, BUACO-KOH(PEPEHI-CBS3b U APYTUE), CIPABOYHBIE CITY>KOBI (KapThl, paCUCaHUS U
JpyTue), MOUCKOBBIE CITYKOBbI, CITyKObl OOHOBIIEHUSI IPOrPAMMHOI0 00ECIIEUeHUsI U APYTUe CIYKOBI.
CepBHChl TOCyIapCTBEHHBIX ycayr. OOnmauHble XpaHWIWIIA JaHHBIX. CpencTBa COBMECTHOU
pa3paboTku 1oKyMeHTOB (oHsaiH-0duckl). [Iporpammuoe obecrieueHrne Kak BeO-CepBHC: OHIAWHOBBIC
TEKCTOBBIE U TpapuuecKre peaaKTopbl, Cpebl pa3pabOTKH MPOrpaMM.

Teopernyeckue 0CHOBBI HHPOPMATHKH

MopesimpoBaHue Kak MeTO/l O3HAHUS

Mopnens. 3amaum, pemaeMble € TOMOIIBI0 MozaenupoBaHus. Kiaccupukammm MoAenei.
Marepuanbible (HaTypHble) U MH(OpManMOHHBIE Mojenu. HempepblBHBIE M JAUCKPETHBIE MOJEIH.
Wmutarnmonnsie moaenu. Mrpossie Monenu. O1ieHKa aIeKBaTHOCTH MOJIENIA MOACTUPYEMOMY OOBEKTY
U TIETISIM MOJISITMPOBAHUSI.

Tabnuunbie Moaenu. Tabnuia Kak npeacTaBIeHUE OTHOIICHUSI.

bassl gannbix. OTO60p B TabNuIle CTPOK, YAOBIETBOPSIONIUX 33JAHHOMY YCJIOBHIO.

['pad. Bepumna, pedpo, nytb. OpueHTHpPOBaHHbIE U HEOPUEHTHPOBaHHbIE Ipadbl. [yinHa (Bec)
pebpa. BecoBast marpuna rpada. AnmHa nytu Mexay BepiimHaMu rpada. [louck onTuManbHOro myTi
B rpade. HavanbHas BepimmHa (MCTOYHHMK) U KOHEYHAsl BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Tpade.
Brruncienne konmuyecTBa mMyTeil B HAITPaBICHHOM allHKIMYECKOM rpade.

HepeBo. Kopens, BepmuHa (y3en), auct, pedbpo (mayra) mepea. Bricora mepesa. [logaepeso.
[Tpumeps! ucnons30BaHus AepeBbeB. [lepedop BapraHTOB C MOMOIIBIO JepeBa.

[lonaTne ™maTemaTtmdeckoil Monenu. 3ajayd, pelraeMble C IMOMOIIBI0 MaTeMaTHYECKOTro
(koMIBIOTEpHOT0) MoAenupoBanusa. OTIUYMe MaTeMaTH4ecKOil MOAETH OT HAaTypHOHM MOAEIH U OT
CJIOBECHOTO (JIUTEPaTypHOI0) OMUCAHUSI 00BEKTA.

Oranbl KOMIBIOTEPHOT'O MOJICIIMPOBAHUS: TOCTAHOBKA 3a/Ia4M, ITOCTPOCHUE MaTeMaTHYECKOU
MOJIeNT, MpPOrpaMMHAsi pealn3alus, TECTUPOBAHUE, MPOBEACHUE KOMIIBIOTEPHOI'O 3KCIIEPHMEHTA,
aHaJIU3 €ro Pe3yJbTaTOB, YTOYHEHHE MOJEIH.

AJITOPUTMBI H POrPaMMHUPOBaHHE

Pa3pa6oTka aJropuTMoB U NpPOrpamMm

PazOuenue 3amaun Ha moazanayu. CocTaBieHHE alTOPUTMOB M MPOTPaMM C HCIOIb30BAaHUEM
BETBJICHUH, IIMKIOB M BCIIOMOTATEIBHBIX AJITOPHUTMOB ISl YIIPABJICHUS UCHONHUTENEM PoGor mim
JPYIMMU UCIIOJIHUTENIAMU, TAKUMU Kak Uepenaika, YepTEKHUK U APYTUMHU.

TabauuHble BennuuHbI (MaccuBbl). OHOMEpHBIe MaccuBbI. COCTaBIEHUE U OTIAKa IPOrpaMM,
peaTM3yIONMX THIIOBBIE aJTOPUTMBI 00PAOOTKH OIHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM H3
s13bIKOB TIporpammupoBanus (Python, C++, ITackans, Java, C#, LlkonbHbIH ANTropuTMUYECKUi SI3BIK):
3aloJIHEHUE YHCIIOBOT'0 MAacCHBa CIy4YailHBIMU YHCJIaMH, B COOTBETCTBUU C (HOPMYNION WIH MyTEM
BBOJIa YHCEJ, HAXOXJIECHHE CYMMBI JJI€MEHTOB MAacCHBA, JIMHEHHBIN TOWCK 33JJaHHOTO 3HAYCHUS B
MaccuBe, MOJCYET DSJEMEHTOB MAacCHBa, YAOBJIECTBOPSIOUIMX 33JaHHOMY YCIOBHIO, HaXOXKIECHUE
MUHUMAJIBHOTO (MaKCUMalbHOT0) 3yieMeHTa MaccuBa. COpTHUPOBKA MacCHBa.

OO0OpaboTka MOTOKa JAaHHBIX: BBIYMCICHHE KOJIUYECTBA, CYMMbI, CPEIHEr0 apu(pMETUYECKOro,
MUHHMaJIbHOTO M MaKCHUMAJIbHOTO 3HAYEHMS SJIEMEHTOB I1OCIEA0BATEIbHOCTH, YIOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBUIO.



Yupasienue

VYnpasnenne. Curnan. OOpaTtHas cBs3b. [lomydeHue CUTHAJIOB OT LU(POBBIX JaTYMKOB
(kacaHHs, pacCTOSHUS, CBETa, 3ByKa W Apyroro). [IpuMepsl HCMONb30BaHHS MPUHIUIA OOpATHOM
CBSI3U B CHCTEMax YIPABJICHHUS TEXHHUYECKHUMH YCTPOMCTBAMHU C MOMOIIBIO TATYMKOB, B TOM YHCIIC B
pOOOTOTEXHHUKE.

[Tpumepsl pOOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpPaBICHUS [BUKEHUEM B TPaHCIOPTHOU
CHUCTEME, CBapOYHasl JMHUS aBTO3aBOJIa, ABTOMATH3MPOBAHHOE YIpPaBJIEHHE OTOIUIEHHEM J0Ma,
ABTOHOMHAs CUCTEMA YIIPaBJIEHMsI TPAHCIIOPTHBIM CPEACTBOM U APYTUE CUCTEMBI).

NudopMannoHHbIE TEXHOJIOTHH

JIeKTPOHHBbIE TA0JIUIbI

[MorsitTie 00 2yIeKTPOHHBIX TabOnwmax. TUMNBl JaHHBIX B sIYEHKAaX AJIGKTPOHHOH TaOIHIIBL.
PenaktupoBanue u ¢opmarupoBanue Tabmaul. BceTpoeHHble (QyHKIMM A7 MOMCKA MaKCHUMYyMa,
MUHUMYMa, CyMMBI U cpefHero apudmernyeckoro. CopTUpOBKA JaHHBIX B BBIJIEICHHOM JHAara3oHE.
[Toctpoenne nuarpamMm (rucrorpamma, KpyroBas guarpaMma, Tode4yHas jauvarpamma). Beibop tumna
JMarpaMMmal.

[IpeoGpazoBanne (opmyn mpu kKonmupoBaHuu. OTHOCUTETbHAs, AOCONIOTHAS W CMEIIaHHAs
azpecarus.

VYcnoBHBIE BBIYMCICHUS B DJEKTPOHHBIX Tabnumax. CyMMHpOBaHHE W TOJCYET 3HAYCHUIA,
OTBEUAIOUIMX 3aJaHHOMYy ycioBuio. OOpabotka Oonpmmx HaOOpoB JaHHBIX. YucieHHoe
MOJICTTUPOBAHKE B AJIEKTPOHHBIX TAOIHIIAX.

HNudopmManmoHHble TEXHOJIOTMH B COBPEMEHHOM 00111eCTBE

Ponp wuHpOPMANMOHHBIX TEXHOJOTUM B Pa3BUTHU JKOHOMUKH MHpa, CTPaHbI, pPETHOHA.
OTKpbITBIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cpszanHbie ¢ WHGOPMATUKON M MH(DOPMALMOHHBIMU TEXHOJIOTHSIMH: BeO-Iu3aiiHep,
MPOrPaMMHUCT, Pa3pabOTUMK MOOWJIBHBIX MPHJIOKEHUM, TECTUPOBIIUK, apXUTEKTOP MPOrPaMMHOTO
o0ecrieueHus1, CIEUAIUCT 110 aHAJIM3Y JAaHHbIX, CACTEMHBIN aIMUHUCTPATOP.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA TINPOI'PAMMbDLI IO MTHO®OPMATHUKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

W3yuenne WHPOPMATHKM HAa YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS HaNpaBlIeHO Ha
JOCTHKCHHUE OOYJArOIIMMHUCS JTHMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS
coJiep>KaHusl y4eOHOro IpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE Pe3yNbTaThl UMECIOT HANIPABICHHOCTh HA PEIICHUE 3a/1a4 BOCITUTAHUS, PA3BUTHUS U
COLlMATN3aI[MU O0YYaIOIINXCs CPEICTBAMH Y4eOHOT 0 MpeaMeTa.

B pesynbrare wusydeHus uHGOPMATHKH Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHS Y
oOyyJarorerocst 0yyT cOpMHPOBAHBI CIETYIONINE TNIHOCTHBIC PE3YJIbTAThl B YACTHU

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIICHHE K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAYIHOMY
HACJICJIIO, MOHUMAaHHe 3HAa4YeHHS WH()OPMATHKH KAaK HAyKd B JKU3HH COBPEMEHHOrO OOIIEeCTBa,
BJIaJICHUE JTOCTOBEpHON HH(pOpManuend o MepeAoBbIX MHUPOBBIX M OTEYECTBEHHBIX JOCTHKCHUSX B
obact HH()OPMATUKA U MH(POPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1 poBoit TpaHcHOpMaAITUN COBPEMEHHOT O 00IIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUCHTAIMSI HAa MOpPAJIbHBIC IIEHHOCTH W HOPMBI B CHUTYyallUsSX HPaBCTBEHHOTO BBIOOPA,
TOTOBHOCTH OIICHUBATH CBOE IMOBEJICHHE U MTOCTYIIKH, a TAK)KE TIOBEJICHUE U MIOCTYIKH IPYTHX JIFOACH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEACTBUIN MOCTYINKOB, aKTUBHOE
HENPHUSITHE aCOIUATBHBIX ITOCTYITKOB, B TOM uHcie B MlHTepHEeTE;

3) rpaxIaHCKOr0 BOCIIUTAHUSA:

NPEJCTaBICHUE O COLHUAIbHBIX HOPMAaxX U TMpaBWIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE, B TOM YMCJI€ B COLMAIbHBIX COOOIECTBAX, COONIO/IEHNE MPaBUi OE30MaCHOCTH, B TOM
YuCI€ HAaBBIKOB 0€30MAaCHOrO TIOBEACHUS B HHTEPHET-Cpele, TOTOBHOCTh K pa3sHOOOpa3HOM
COBMECTHOI JEATEIbHOCTU MPH BHIMOTHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a/1a4, CO3JaHUU Y4eOHBIX
NIPOCKTOB, CTPEMJICHHE K B3aMMONOHUMAHHWIO W B3aUMOIIOMOIM B TIporecce 3TOW y4deOHOU
JEeSTebHOCTH, TOTOBHOCTh OIICHHBATh CBOE TMOBEJCHHE W TOCTYIKU CBOMX TOBAPHUIIECH C MO3UIIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

4) HeHHOCTeH HAYYHOI0 MO3HAHUA

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUYECKHUX IMPEICTaBICHUI 00 MH(pOpMAINU, HHHOPMAITHOHHBIX
nporeccax U MHGHOPMAIIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOM MPAKTHKH M COCTABJISAIONIMX 0a30BYIO OCHOBY JUISi TIOHMMAaHHUsS CYIIHOCTH
Hay4HOHN KapTUHBI MUDPA;

UHTEpeC K OOyYeHHI0 U TMO3HAHUIO, JIO0O3HATENBHOCTh, T'OTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMI0, OCO3HAHHOMY BHIOOPY HAIPABICHHOCTH M YPOBHSI OOyUEHHS B JaTbHEHIIIEM;

OBIIaJICHUE OCHOBHBIMUA HAaBBIKAMH WCCIIEJIOBATENLCKON JESITENbHOCTH, YCTaHOBKa Ha
OCMBICIIEHUE ONbITa, HAOMIOIEHUH, TOCTYIIKOB U CTPEMJIEHHUE COBEPIICHCTBOBATH MYTH JOCTHKEHUS
WHUBUAYATBHOTO ¥ KOJUIGKTHBHOT'O OJIArOIOTYYHSI,

c(OpMUPOBAHHOCTh MH(DOPMAIIMOHHOW KYJIBTYPHl, B TOM YHCIIE HABBIKOB CaMOCTOSITEIBHON
paboTel C y4yeOHBIMH TEKCTaMH, CIPAaBOYHOM IJUTEPaTypoil, pa3HOOOpa3HBIMH CpEACTBAMHU
WH(OPMAITMOHHBIX TEXHOJOTHHA, a TakKe YMEHHS CaMOCTOSITEILHO ONPEICNATh I CBOCTO
oOyueHusi, CTaBUTh H (QopMymnupoBaTh sl ceOs HOBBIC 3amaud B y4éOe U TI03HABATEIHHOM
NeSITeNbHOCTH, Pa3BUBATh MOTUBHI M HHTEPECHI CBOEH MO3HABATENbHOM e TEIbHOCTH;



5) popMmupoBaHus KyJbTYpPbl 310POBbSI:

OCO3HAHUE IIEHHOCTU YXU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370pPOBBIO, YCTAaHOBKA Ha
3I0pOBBIN 00pa3 )KM3HHU, B TOM YHCJIE U 332 CUET OCBOCHHUS U COONIO/EeHUsT TpeboBaHUi Oe30MmacHoi
SKCIUTYaTaIuu CPeICTB MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOT U,

6) TPY10BOT0 BOCIIUTAHUSA:

MHTEpEC K TMPaKTUYECKOMY H3ydeHHuio mpodeccuit u Tpydaa B cdepax mpodeccuoHaTbHON
NeSTeTbHOCTH, CBSI3AHHBIX C WH()OpPMATHUKON, MpOrpaMMHUpPOBaHHEM U  HWH(OPMAIMOHHBIMHU
TEXHOJIOTHSIMA, OCHOBAaHHBIMU Ha JIOCTIDKEHUSX HAayKM HHPOPMATHKA M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBINM BHIOOpP U MOCTPOEHUE WHIUBUIYAIIbHON TPAeKTOPUH O0Opa3oBaHMs U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH;

7) 3K0J10TH4€eCKOr0 BOCIIUTAHUSA:

OCO3HAHHWE TI00ATBLHOrO XapaKTepa SKOJOTHYECKHX MPOOJIeM W MYTeH HMX pEIIeHHS, B TOM
quCiIe ¢ YI4ETOM BO3MOKHOCTEH MH(OPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUI;

8) agmanTanum oO0ydarouerocs K M3MEHSIOIMIUMCS YCJOBHAM COLHMAJIbHOW W NPHPOAHOMU
cpeabl:

OCBOGHHE  OOYYaIOIUMUCS  COIMAIBHOTO  OMBITa, OCHOBHBIX  COIMAIBHBIX  POJIEH,
COOTBETCTBYIOIIUX BEAYIIEH NESTEILHOCTH BO3pAcTa, HOPM M IpaBUJ OOIIECTBEHHOTO MOBEICHUS,
¢dbopM COLMATBLHOMN XKU3HU B TPYIIMaxX U COOOIIECTBAX, B TOM YHCIIC CYIIECTBYIOUIUX B BHPTYaJIbHOM
IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIBTATDBI

MertarnpeaMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 HH(POPMATHKE OTPaKalOT OBIAJCHUE
YHUBEPCAJIbHBIMM  Y4€OHBIMM  JI€MCTBUAMH  —  IIO3HABATENbHbIMH, KOMMYHMKATHBHBIMHU,
PEeryIsTUBHBIMH.

IMo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE yUeOHbIE TeiicCTBHS

Ba3oBble Jlornueckue JAeiicTBUs:

YMEHUE OINpeNeNaTh IOHSATHUSA, CO3/JaBaTh  OOOOIICHHs, YCTaHABIMBATh  AHAJIOTUH,
KI1acCH(UIIPOBaTh, CaMOCTOSITENIEHO BBIOMPATh OCHOBAHUS M KPUTEPHH IS KiacCH(UKAINH,
YCTaHABJIMBATh TPHUYUHHO-CICICTBCHHBIC CBS3M, CTPOUTH JIOTMYECKHE pACCYKICHHS, JeNaTh
YMO3aKJII0UeHUs (MHAYKTUBHBIC, IEIYKTUBHBIC U MO aHAJIOTHH) U BHIBOJIBI;

yYMEHHE CO03/1aBaTh, IPUMEHATh M MPE0OPa30BBIBaTh 3HAKM M CHMBOJIBI, MOJICIU U CXEMBI IS
peleHus yaeOHbIX U MO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITENIbHO BBIOMpATh CIOCO0 pemieHus y4eOHOW 3afayd (CpaBHMBATh HECKOJIBKO
BAapUAHTOB DELICHUs, BHIOMpAaTh HauOoliee MOAXOMAIIMN C y4ETOM CaMOCTOSTEIBHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTe1bCKue AeiCTBUA:

dopMynHpoOBaTH BONPOCHL, (UKCHPYIOUIME pPa3pblB MEXIY pPEaTbHBIM U JKEIaTeIbHBIM
COCTOSIHUEM CUTYaIlH, 00HEKTa, 1 CAMOCTOATEIHHO YCTAHABIIMBATh NCKOMOE U JTaHHOE;

OLIEHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTH HWH(OPMAIUIO, IOIYyYEHHYI0 B XOJe
UCCIIEZIOBaHHS;

MIPOTHO3MPOBATH BO3MOKHOE JANIbHEHIIIEe Pa3sBUTHE MPOIIECCOB, COOBITHI M MX TOCIEACTBUS B
AQHAJIOTMYHBIX WJIM CXOJIHBIX CHUTYallMsX, a TAaKXKE BBIIBUTATh MPEANOJIOKEHHUS 00 MX DPa3BUTHUU B
HOBBIX YCJIOBHUSX  KOHTEKCTaX.



PabGora ¢ undopmaumeii:

BBISIBIIATH 1€UIUT WH(POPMALIUH, TAHHBIX, HEOOXOAMMBIX JJIS pEIICHUs OCTaBICHHON 3a/1a4u;

IPUMEHSTh Pa3InYHble METO/bI, HHCTPYMEHTHI U 3aIIpOChl NPH MOUCKE U 0TOOpe MHpopMaIu
VI TAHHBIX U3 UICTOYHUKOB C YYETOM MPeI0KEHHON yueOHOM 3a/1aui U 3aJJaHHBIX KPUTEPHEB;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HH()OPMALIHUIO PA3ITUIHBIX
BUJIOB M (pOpM IpeCcTaBICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMalbHYIO (QopMy mpencraBieHus UHPOpMAMM U
WITIOCTPUPOBATh pellaeMble 3a/1a4d HECIOKHBIMU CXeMaMH, JuarpaMMaMH, HHOM Trpadukod U uX
KOMOHHAIIUSIMH;

OLEHUBAaTh HAAEKHOCTb HH(MOPMALMU IO KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM WIH
cOpMyYITHPOBAaHHBIM CAMOCTOSTEIHHO;

3¢ (eKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh MH(POPMAIHIO.

KoMMyHHKAaTHBHbIE YHHBepcaJbHble yueOHbIe AeiicTBUS

Oomenne:

COTIOCTABJISITh CBOM CYXICHHS C CYXICHUSMH IPYTUX yJYaCTHUKOB IHAaJora, OOHApYXHBATh
pas3yIn4me U CXOZCTBO IMO3UIUH;

NyOIMYHO TMPENCTaBIATh PE3YNbTAaThl BHITOTHEHHOTO OMbITa (PKCIEPUMEHTA, HCCIEIOBaHUSA,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Yy4€TOM 3agad MpEe3eHTAUuH U
O0COOCHHOCTEH ayAUTOPHUH M B COOTBETCTBHHM C HUM COCTABJISTH YCTHBIE U MHUCHhMEHHBIE TEKCTHI C
UCTIOJIb30BaHIEM MILTIOCTPATHBHBIX MAaTEPHAIIOB.

CoBMecTHasl 1eATEIbHOCTD (COTPYAHNY€ECTBO):

MOHUMAaTh M HCIIONIb30BaTh MPEUMYIECTBA KOMAaHAHOM W WHAMBHAYaJbHOM paboThl mpu
pelIeHr KOHKPETHON TPOOIeMbl, B TOM YHCIIE TIPU CO3aHUH WH(POPMAITMOHHOTO MTPOAYKTA;

NpPUHUMATh 1eJb COBMECTHOW HH(OPMAIIMOHHON JeATeNbHOCTH 1o cOopy, oOpabotke,
nepenade, (opmanuzanuu MHGOPMAIMK, KOIUIEKTUBHO CTPOUTH IEHCTBHS MO €€ JOCTHUKECHHIO:
pacrpenensiTh poiii, TOrOBapUBAThCS, 00CYKIATh MPOIECC U PE3YNIbTAaT COBMECTHON pabOTHI;

BBINOJIHATH CBOIO YacTh paboThl ¢ MHpOpMaLueil Win HH(HOPMALMOHHBIM MPOIYKTOM, TOCTUTas
Ka4yeCTBEHHOI'0 pe3ylbTara MO CBOEMY HAIMpPaBICHUIO U KOOPAUHUPYS CBOM IEHCTBUS C APYTHMH
YJIeHAMHA KOMAaH/IbI;

OLIEHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMMN WH(POPMAIMOHHBIA MPOAYKT MO KPHUTEPHSM,
CaMOCTOSITENTLHO C(hOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMO/ICHCTBHUS;

CpaBHUBATh PE3YJILTAThl C UCXOAHOM 3aa4ell U BKJIa] KaXI0T0 WieHa KOMaH/Ibl B JIOCTHKECHUE
pe3yNbTaTOB, PA3AEATh cepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTH K MPEJOCTABICHUIO OTYETA
nepe rpymnmou.

PeryasiTuBHBIC yHUBepcaIbHbIe y4eOHbIE 1eiiCTBHSA

Camoopranu3zaums:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUsAX MPOOIEMbl, TPEOYIOIINE PELICHUS;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAX0JaX K MPUHATUIO PELIEHUHN (MHIUBUIYaJIbHOE MPUHATHE
peleHui, MPUHATHE PEIICHU B TPYIIIeE);

CaMOCTOAITEJIFHO COCTABJISITh AITOPUTM pEIICHUs 3adadd (WM €ro 4acTh), BBIOMpaTh CIOCO0
pemieHus ydeOHOH 3amaun ¢ y4€TOM HUMEIOIIMXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUpPOBaTh NMpeJiaraéMble BAPUAHTHI PELICHUI;



COCTaBJIATh IUIAH JEUCTBMM (IUIaH peaJu3alul HaMEUYEHHOIo alropuTMa pellieHus),
KOPPEKTUPOBATh NPEVIOKEHHBIN alTOPUTM C YYETOM MOJYYEHHs HOBBIX 3HAHHMHA 00 HM3ydaeMOM
00BEKTE;

JieNaTh BBIOOP B YCJIOBMSIX MPOTUBOPEUMBON HMH(pOpManuu M OpaTh OTBETCTBEHHOCTh 3a
peuieHue.

CamokoHTpOJIB (pediexcust):

BJIa/IETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBALIUU U pedIIeKCuu;

JlaBaTh OLEHKY CUTYyalluu U Ipeaararh IUIaH €€ U3MECHECHUS

YUUTBIBaTh KOHTEKCT U MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH IIPH PEILIECHUU
y4eOHOI 3a/1auu, aJallTUPOBATh PEIICHUE K MEHAIOLMMCSA OOCTOSATENILCTBAM;

OOBACHATH TPUYHMHBI  JIOCTIDKEHHSI  (HEJIOCTHIKEHHUS) Ppe3yabTaToB  HH(POPMAIMOHHOMN
NeITeNbHOCTH, JlaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, YMETh HaXxOIUTh IO3UTHBHOE B
IIPOU30LIEIIEH CUTYAllNH;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCT HAa OCHOBE HOBBIX OOCTOATEIBCTB, M3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LEIU U YCIOBUSM.

IMOIHOHAIbHBINH HHTEJVIEKT:

CTaBUTb ce0sl HA MECTO JIPYTrOro YeloBeKa, IOHUMAaTh MOTUBBI M HAMEPEHUS JIPYroro.

IIpunsTHe cedsi U APYrUX:

OCO3HAaBaTb HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAKE B YCIOBUAX OTKPBITOrO JOCTYyIA
K JT00bIM 00BEMaM HH(OpPMAITHUH.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 7 kjacce y oOydaromerocsi 0yayT copMUpOBaHBI CIEIYIONTUE YMEHHUS:

HOSCHATh HA MPHUMEPAaX CMBICT MOHATUH «WHpOpMaNug», «WH(GOPMAIMOHHBIN IpoIeccy,
«00paboTka nHpOpMALUNY, «XpaHECHHE UHPOPMALIUNY, «TIepeaada HH(OpMaIHmy;

KOJUPOBaTh W JIEKOMUPOBATh COOOIICHWS TIO 33JaHHBIM TpaBWJIaM, JIEeMOHCTPHPOBATH
MOHUMAaHWE OCHOBHBIX MPUHIIMIIOB KOAWPOBAHUS HHQPOPMAIMH PA3IAYHON MPUPOABI (TEKCTOBOM,
rpadu9IecKou, ayauno);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCaHHBIX B PA3IUYHBIX alpaBUTaX, OIEPHPOBATH
eIMHUIIAMU U3MEPEHUsI HH(POPMAITHOHHOT0 00bEMa M CKOPOCTH NIepeiadt JaHHbIX;

OLICHMBATh W CPaBHUBATh pa3Mepbl TEKCTOBBIX, TpaPHUUECKHX, 3BYKOBBIX (aillioB u
BH1€0(aiiIoB;

NPUBOIUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W Tepeaadyd HHPOpPMAILNH,
CpaBHUBATh X KOJIMUYECTBEHHBIC XapAKTCPUCTUKH;

BBIJICNISATh OCHOBHBIC JTalbl B MCTOPUM M TOHUMATh TCHICHIIMH DPAa3BUTHS KOMIBIOTEPOB U
IPOrPaMMHOI'0 00ECTICYCHHUS;

MOJTY4aTh M HCIOJIh30BaTh WH(POPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO KOMIBIOTEpA H
€ro OCHOBHBIX 3JIeMEHTax (IpoIeccop, ONepaTUBHAS MaMsTh, TOJTOBPEMEHHAs MaMATh, YCTPOHCTBA
BBO/Ia-BBIBO/IA);

COOTHOCHTH XapaKTEPUCTUKU KOMITBIOTEPA C 3a/1a4aMH, PEIIaEMBbIMU C €TI0 TTOMOIIIBIO;

OPHEHTUPOBATHCA B MEPAPXHUECKON CTPYKType (ailyloBOi CHCTEMBI (3aIHCHIBATh IMOJHOE WM
¢aiina (katamora), myTh K aiiny (karajgory) mo HMEIOLUIEMYCs OMHMCaHUIO (aiIoBOM CTPYKTYpHI
HEKOTOPOTr0 HH(POPMAIIMOHHOTO HOCHUTEIA);



paborate C (ailyIoBOM CHCTEMOWM TIEPCOHATBLHOTO KOMIBIOTEpAa C  HCIOIh30BAHUEM
rpaduueckoro mHTEep(eiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATh, MEpPEMENIaTh, MEPEUMEHOBHIBATH,
yIaJsaTh U apXUBHPOBATh (PAiIIbl M KaTaIOTH, UCIOIb30BaTh AHTUBUPYCHYIO IPOTPAMMY;

NPEACTABIATh  pe3yibTaTbl  CBOEW  JEATENBHOCTH B BHJE  CTPYKTYpHPOBAHHBIX
HUIUTIOCTPUPOBAHHBIX JOKYMCHTOB, MYHBTHMeﬂﬂﬁHBIX HpCSGHTaHI/If/'I;

uckate uHpopmanuo B HTEepHETE (B TOM YHCIe, MO KIIOYEBBIM CIIOBaM, MO M300paKeHUIO),
KPUTHYECKHU OTHOCUTBCA K Haﬁ}IeHHOﬁ I/IHCbOpMaHI/II/I, OCO3HaBas OIIaCHOCTh I JIMYHOCTH H
o0IIecTBa pacrpoCTPaHEHHsI BPEAOHOCHOW WH(GOpMAlMKM, B TOM YHCIE DJKCTPEMHUCTCKOTO U
TEPPOPUCTHUUECKOT'0 XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-peCypCcoB;

MCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIHIA;

coOmoath TpeboBaHus 0€30MacHON IKCILTyaTallud TEXHUYECKUX CPEICTB MHPOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOI0IaTh CETEBOM ATHUKET, 0a30BbIE HOPMBI MH(OpMAIMOHHON
THKH M TpaBa MpHU paboTe C MPHIOKEHHSIMU Ha JIIOOBIX YCTpoWcTBax M B MHTepHeTe, BHIOMpATh
0e30MacHbIe CTPATErUH MOBEIACHHS B CETH;

NPUMEHATh METOJbl MPO(MUIAKTUKA HEraTUBHOTO BIMSHHS CPeICTB MHGOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TECXHOJIOT Ui Ha 3J0POBLC MTOJIL30BATCIIA.

K xoniy o0yuenus B 8 kiiacce y o0yuaromierocst 0yayr copMupoBaHbI CACAYIONINE YMEHUS :

MOSICHATh Ha TMPUMEpax Pa3IMuds MEXKAY MO3UIIMOHHBIMA U HEMO3UI[MOHHBIMU CHCTEMaMH
CUHCIICHUS;

3alMChIBaTh U CpaBHUBATH 1enble yncia oT 0 g0 1024 B pa3nuyHbBIX MO3UIMOHHBIX CHCTEMaxX
cuncneHus (¢ OCHOBaHUSIMU 2, 8, 16), BRIMOMHATH apu(PMEeTHYSCKUE ONEpalluy HaJl HUMU;

pacKpbIBaTh CMBICII TOHSTHUHA «BBICKA3bIBAHUE», «JIOTMYECKas OMNepanus», «IOTHYeCKOe
BBIPOKECHHEY;

3alUCBhIBaTh JIOTMYECKUE BBIPAKEHHUS C MCIOJb30BAHUEM JIM3BIOHKIIMH, KOHBIOHKIIUU U
OTPHUIIAHUSI, OTPEACIISATh UCTUHHOCTD JIOTUYECKUX BBIPAKEHUH, €CJIM U3BECTHBI 3HAUYCHUSI UICTUHHOCTU
BXOJIAIIMX B HErO MEPEMEHHBIX, CTPOUTH TAOIHITBI UICTUHHHOCTH TSI IOTHYECKUX BHIPXKCHU;

PacKpbIBaTh CMBICI MOHSITUN «HMCIOTHUTENbY, «AICOPUTM», IIPOrpaMmay, MOHUMAas Pa3HULLY
MEXIy YyIOTPeOJICHHEM THX TEPMUHOB B OOBIZICHHOW peyH U B HH(OpMATHKE;

OMMKCHIBATh AJITOPUTM DPEIICHUs 3a7a4d Pa3IuIHBIMH CIIOCOOaMH, B TOM 4YHCIIC B BHJE OJIOK-
CXEMBI;

COCTaBJIAITh, BBINOJIHATh BPYYHYIO U HA KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMBI  C
WCITOJIb30BAaHUEM BETBJICHUM W IUKJIOB IS YOpaBJICHUS HCHOJHUTEISIMH, TakuMU Kak PoOor,
Yepenamka, YepTEKHUK;

WCIIOJIb30BaTh KOHCTAHThI M TICPEMCHHBIC PA3JIMYHBIX THIIOB (YHCJIOBBIX, JIOTHYECKHX,
CHMBOJIBHBIX), @ TAKXKE COJIEPIKAIINE UX BBIPAKEHUS, UCIIOIH30BATh OMEPATOP MPUCBANBAHUS;

UCIIOIb30BaTh MpPU pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHHS, ONEPAllUd U BBIPAKEHUS C
HHUMU;

aHAJIM3UPOBATh TPEAJIOKECHHBIE AJITOPUTMBI, B TOM YHCIE OINPEACNSITh, KAaKUE PE3YIbTaTh
BO3MOXHBI IPHY 33/IAHHOM MHO>KECTBE UCXOHBIX 3HAUCHHUII;

co3/IaBaTh W OTJIAXKHMBATh IPOrPaMMBbI Ha OJHOM U3 SA3bIKOB mporpammupoBanus (Python, C++,
[MTackans, Java, C#, llIkonpHBIH AnropuTMUYECKUU SI3BIK), peann3yrolne HECIOKHBIC alrOPHUTMBI
00pabOTKN YHCIOBBIX JAHHBIX C UCIOJIB30BAHUEM ITUKIIOB U BETBJICHHI, B TOM YHCIIE PEaTH3YIOIIHE



MIPOBEPKY ACTUMOCTH OJHOTO IIeJIOr0 YKciia Ha APYroe, MPOBEpKYy HATYpaJbHOrO YKCcia Ha MPOCTOTY,
BbIJIENIEHUS IU(P U3 HATYPaTHHOTO YUCIIA.

K xoHiy oOydeHus B 9 kiacce y ooyuaromierocst 0yayt copMupoBaHbI CAEAYIONINE YMEHUS :
pa3duBaTh 33Ja4M HaA TOA3a/a4M, COCTABINTH, BBITIONHATH BPYYHYIO W Ha KOMIIBIOTEpE
HECJIOXKHBIE AIITOPUTMBI C UCIIOJI30BAHUEM BETBIICHH, IIUKIIOB U BCIIOMOTaTeJIbHbIX AJITOPUTMOB JIJIs
yIpaBJIeHUS UCTIOJIHUTEISIMU, TaKUMHU Kak Pobot, Yepenamika, YepTExHUK;

COCTaBJIATh W OTJQXUBAaTh NPOTPAMMBI, PEaTU3yIONIUE THUIIOBBIE AITOPUTMBI 00pabOTKU
YHCIIOBBIX IOCIIEOBATEIbHOCTE WM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB (MTOMCK MAaKCHMYMOB,
MUHUMYMOB, CYMMBbl WJIM KOJIMYECTBA 3JIEMEHTOB C 3a/laHHBIMU CBOICTBaMH) Ha OJHOM M3 SI3bIKOB
nporpammupoBanust (Python, C++, ITackans, Java, C#, IlIkonbHbI ANropuTMUYecKuii SI3bIK);

pacKpbIBaTh CMBICI MOHATUA «MOJEIb», «MOJEIUPOBAHHUE», OMNPEAEIATh BUIBI MOJIENIEH,
OLIEHMBATh aJICKBaTHOCTh MOJIEIIH MOJECIUPYEMOMY O0OBEKTY U LIEISIM MOJIEIMPOBAHMUS,

UCTIONIb30BaTh TI'padbl W JIEPEBbs Ui MOACTUPOBAHMS CHCTEM CETEBOW M HepapXUyecKoi
CTPYKTYpPBbI, HAXOJUTh KpaTyaliuii myTh B rpade;

BbIOMpATh COcO0 MpeACTaBICHHS JAHHBIX B COOTBETCTBUH C MOCTaBJICHHOM 3ajauei (Tabauisl,
cXeMmbl, rpaduKd, JHarpaMMbl) C HCIOJIB30BAHUEM COOTBETCTBYIOIIUX IPOrPAMMHBIX CpEJCTB
00paboOTKH JTaHHBIX;

WCITOJIB30BaTh JJICKTPOHHBIC TAOMWIBI i1 0OpaOOTKM, aHaIW3a U BU3yAJTW3aIlUU YHCIIOBBIX
JTAHHBIX, B TOM YHWCIJIE C BBIACICHUEM JHMAara3oHa TAOJIUIBl U YHIOPSIOYUBAHHEM (COPTHPOBKOW) €ro
3JIEMEHTOB;

CO03/1aBaTh M MPUMEHSATH B JEKTPOHHBIX TaOIMLIaXx (OPMYIBI JJIsi pacyETOB C UCIOJIb30BaHUEM
BCTPOCHHBIX apumMeTHueckux (yHKIMA (CyMMHpOBaHME M TOACYET 3HAYEHUH, OTBEYAIOIIUX
3aJJaHHOMY YCJIOBHIO, CpeZiHEe apr(PpMETHUIECKOe, MOUCK MAKCUMAlIbHOTO 1 MUHUMAaJIbHOTO 3HAUYEHU),
a0COTIOTHOM, OTHOCUTEIBHOM, CMEIIIaHHOHN aJpecallui;

UCIIOJIB30BAaTh AJIEKTPOHHBIC TAOIUIIBI I YHCICHHOI'0 MOJETHPOBAHUS B MPOCTHIX 3a7ayax 3
pa3HbIX y4EOHBIX MPEIMETOB;

HCIIOJIb30BaTh COBPEMEHHbBIE MHTEPHET-CEPBUCHI (B TOM YHUCIIE KOMMYHUKAIIMOHHBIE CEPBUCHI,
o0JlayHble XpaHWIMINA JaHHBIX, OHJIAWH-TIPOrpaMMbl (TEKCTOBbIE U TpauuecKue peJaKTOpbl, CPebl
pa3paboOTKM)) B Y4eOHOMN W TTOBCETHEBHOM JCATEIHPHOCTH;

OPUBOJUTH  MPUMEpPHl  HUCHOJIb30BAaHUS  IeOMH()OPMALMOHHBIX  CEPBUCOB,  CEPBHCOB
TOCY/IapCTBEHHBIX YCIyr, OOpa30BaTEbHBIX CEpBHCOB IHTepHeTa B y4eOHOW M MOBCEIHEBHOM
JIeSITENbHOCTH;

UCIOJIb30BaTh PA3JIMYHBIE CPEACTBA 3alUTHl OT BPEIOHOCHOTO MPOrpaMMHOr0 oOecreyeHus,
3alIUIIATh MEPCOHAIBHYI0O MH()OPMAIUI0 OT HECAHKIMOHHWPOBAHHOTO JOCTYNA M €ro IOCIEICTBUN
(pasrmamieHus, MOAMEHBI, yTpaThl JAaHHBIX) C y4ETOM OCHOBHBIX TEXHOJIOTMYECKUX U COIUAIBHO-
MICUXOJIOTMYECKUX aCEeKTOB MCIOIb30BaHus ceTu VHTepHeT (ceTeBasi aHOHUMHOCTh, IIU(POBOIL ciien,
AyTEHTUYHOCTh CyOBEKTOB M PECYPCOB, OMACHOCTh BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh MONBITKH U MPEAYIPEkKAaTh BOBICUEHUE CeO M OKPYKAIOIIUX B AECTPYKTHUBHBIC
U KpUMHHAJIbHbIE (DOPMBI CETEBOI aKTUBHOCTHU (B TOM 4MCIie KHOEpOYIUIMHT, (PUILINHT).



TEMATHYECKOE IINTAHUPOBAHHE

7 KJIIACC
Ne HaumeHoBaHuepasiejioB KoanvecrBouacos JJieKTpoHHbIE (HU(POBHIE)
n/n TEMIIPOrpamMMbI Bcero KontpoabHbiepaGorsl | IIpakTuuecknepadorsl | 00pasoBaTeibHbIEPECYPChI

Pa3nen 1.1lu¢gpoBasirpaMoTHOCTH

KommberoTep — yHMBEpCaIbHOE

1.1 . 2 https://m.edsoo.ru/UPD9STCO1
yCTPOHCTBO 00paOOTKH JaHHBIX
1.2 [TporpamMmsbl U JaHHBIE 4 https://m.edsoo.ru/RQ81HEYWU
1.3 KommbrorepHbieceTu 2 https://m.edsoo.ru/L19DBLLHU
Nroronopaszneny

Pa3nen 2.TeopeTnyeckneocCHOBLIMH(GOPMATHKH

I s o s 2 https://m.eds00.ru/31DOPKA49P
MH(OPMALIM OHHBIETIPOLIECCHI
2.2 [TpencraBnennenadopmanuu 9 https://m.edsoo.ru/WBF0S9ZCV
Uroronopaszneny 11
Paznen 3.Un¢popmMannoHHbIETEXHOJIOTHHI
3.1 TekcTOBbICJOKYMEHTHI 6 1 https://m.edsoo.ru/CNE4CTH6A
3.2 KommbrorepHasrpaduka 4 https://m.edsoo.ru/MAG6L0113C
3.3 MynbTUMEIUAHBIETPE3eHTAIINN 3 1 https://m.edso0.ru/JYYYY5HKY
Hroronopasaeny 13
PesepBHOEBpEMS 2 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOT'PAMME



https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/JYYYY5HKY

8 KJIACC

Ne HaumeHoBaHnuepasieioB u KosmvecrBouacos JJeKkTpoHHbIe (HU(POBHIE)
n/m | TeMIpPOrpaMMbl Bceero Kounrtpoabubiepadorsl | IlpakTHuecknepadorsl | 00pa3oBaTe/ibHbIEPECYPCHI
Paspnen 1.TeopeTnyecKkueoCHOBIMHPOPMATUKH
1.1 CHUCTEMBICUUCTICHUS 1 https://m.edsoo.ru/SMER3WA20
1.2 DJieMeHThIMATEMATHIECKOMIOT UKH 1 https://m.edsoo.ru/DMP7TAX30
Uroromnopasaeny 12
Pa3nen 2.AropuT™Mbl 1 IPOrpaMMHPOBaHHUE
2.1 Henonrnentit 1 anropiMe. 10 1 https://m.edso0o.ru/G5RZO70AW
ANropuTMUYECKHE KOHCTPYKIIMH
2.2 SI3BIKIIPOrpaMMHUPOBAHHS https://m.edsoo.ru/A7SYRVRJO
2.3 AHaIM3aITOPUTMOB https://m.edsoo.ru/POKGBHGO00
Hroromnopasneny 21
PezepBHOEBpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KJIACC

Ne HaumeHnoBaHnuepasiesioB u KoanvecrBouacos daekTpoHHbIe (LM POBbHIE)
n/m | TeMIporpamMmebl Bceero | Kourpoabnbiepadornl | IlpakTHuecknepadorsl | 00pa3oBaTe/ibHbIEPECYPCHI
Pazgen 1.1{ndppoBasirpaMoTHOCTH
['mob6anwHas cetb UHTEpHET M
1.1 CTpaTeruu 0€30MacHOrO TTOBEICHUS 3 https://m.edsoo0.ru/M27Y8144E
B Hel
1.2 Pabora s 3 https://m.edsoo.ru/NGZOUIOE9
WH(POPMAIMOHHOMITPOCTPAHCTBE
Hroromnopasaeny 6
Pasnen 2. TeopeTnuecKkueoCHOBLIMH(OPMATHKH
2.1 MonenupoBaHUEKAKMETOAO3HAHUS 8 1 https://m.edsoo.ru/DGM34BVUL
Hroronopasaeny 8
Pa3nen 3.AnropuT™Mbl M1 NPOrpaMMHPOBaHHUE
3.1 Pa3zpaboTkaanropuTMoB U porpamMm 1 https://m.edsoo.ru/MD5WV172T
3.2 VYupasieHue https://m.edsoo.ru/GKKEIRZFU
Uroronopaszneny
Pasznesa 4. UnpopManmoHHbIETEXHOJIOT UM
4.1 DJIEKTPOHHBIETAOTHIIBI 10 https://m.edsoo0.ru/HT451019V
4 | VIHOPMAIMONHEIC TEXHONONH & 1 https://m.eds00.ru/6WEQ7HYED
COBPEMEHHOM OOIIECTBE
Uroronopazneny 11
PezepBHOEBpEMS 1
OBIIEE KOJIMYECTBO YACOB I10 34 ) 0

[TPOTPAMME



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED




IHOYPOYHOE IIJIAHUPOBAHHUE

7 KJIACC
Ne KoanuectBouacon
Temaypoxa Bee  KoTponbibie Mpasruseckue Jatau3yd | OuekTpoHHblenu(poBbIcOOpa3oBaTe
n/ eHUsA JIbHbIEpecypChl
I ro padoTsbI padoTbI
Komnrerorep — yHuBEpcanbHOE
BBIUHCIUTENHHOE YCTPOUCTBO,
pabortaroriee Mo mporpamMmme. 1 https://m.edsoo.ru/6SEEBHIFV
Texuukabe30macHOCTH U
MpaBUIIapabOThIHAKOMIIBIOTEPE
Hcropus u coBpeMeHHbIE
TCH/ICHIIMH Pa3BUTHS 1 https://m.edsoo.ru/7TLAXEGTAP
KOMITBIOTEPOB
[IporpammMHuoe obecrieueHme
KomrbloTepa. [IpaBoBas oxpana 1 https://m.edsoo.ru/5IMOL 0141
MIPOrpaMM M JIaHHBIX
Paitrel 1 Hamﬂf' Ocropibie 1 https://m.edsoo.ru/R5BIYWLHT
orepanuu ¢ (aisiaMy 1 marnkamu
ApxuBanys JaHHBIX.
Hcnonp3oBanue nporpamm- 1 https://m.edsoo.ru/ZBVAPNOJ3
apXUBaTOPOB
KoMMbiOTepHEIS BIIPYCHI i 1 https://m.edsoo.ru/XXZEEQBH9
AHTUBUPYCHBIE POTrPaMMBbl
Kowmbioteprisie cerit. Tlock 1 https://m.eds00.ru/T1801C62S
nH(popmanuu B cetu MHTEpHET
Cepauce! uHTepRet 1 https://m.eds00.ru/3FOQX20Z4
KoMMYHHKaiuid. CeTeBoil 3TUKET.



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4

Crpareruun 6e30macHoro
noseneHus B Iutepuere

9 Hudopmanus 1 JaHHBIE https://m.edsoo.ru/QLLTKFAS0

10 HHpopMaIiOHHBIETTPOLIECCHI https://m.edsoo.ru/R4AGZWVISY
PaznooOpasue sI3bIKOB U

11 andasutoB. EcTecTBeHHBIE U https://m.edso0.ru/46DOC1MQ1
(hopMabHbBIE SI3BIKU
JIBOWYHBIH andaBwur.

12 [IpeoGpa3zoBanue mo60ro https://m.edsoo.ru/DVHLTACX7
andaBuTa K JBOUIHOMY
[TpencraBneHue TaHHBIX B

13 | KOMIIBIOTEpE KaK TEKCTOB B https://m.edso0.ru/SDXNOD50A
JTIBOMYHOM aj(aBuTe

14 Enummupt usmepenis usigopman https://m.edsoo.ru/LOHOGLHOU
M CKOPOCTH Tepeiau JaHHbBIX
KonupoBaHue TEKCTOB.

15 PaBHOMEpPHBIE U HEPABHOMEPHBIE https://m.edsoo.ru/VWHQ997FY
KOJIBI

16 | JieKoAMpoRaiue COODUIEHIL, https://m.eds00.r/WFEBO9OCC
Wnudopmannonnslii 006EM TeKCTa

17 | nbposoenpeacTaseHeHenpeps https://m.eds00.ru/C74FZTZY9
BHBIXTAHHBIX
Komuposanue nsera. Ouenka

1g |~ “HDOPMALHONIOrO 0GkEMa https://m.eds00.ru/09JVVNY9Y
rpagMYeCKuX JaHHBIX JIJIst
PacTpoBOro U300paKEeHUs

19 KoaunpoBanuesByka https://m.edsoo.ru/BLQ8BUIHX

20 Peseparbiit ypok «Konrponbitas https://m.edso00.ru/0CVNG5H1X

pabora o Teme "[IpencraBiacHue



https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X

uHpopmanuu'"»

21

TekcToBble TOKYMEHTBI, UX BBOJ U
pEaKTUPOBAHHUE B TEKCTOBOM
mporeccope

https://m.edsoo0.ru/QR7MWF1XM

22

DopMaTUPOBAHUETEKCTOBBIXIOKYM
€HTOB

https://m.eds00.ru/GO9RAK7D9D

23

[TapameTpsl cTpanuiel. Cnucku u
TaOJTUIIBI

https://m.edsoo.ru/USH2MSPYM

24

BcTaBka HETEKCTOBBIX OOBEKTOB B
TCKCTOBLIC JOKYMCHThI

https://m.edsoo0.ru/YSB7Z72F6

25

WHTennekTyanbHble BO3MOKHOCTH
COBPEMEHHBIX cUCTEM 00pabOTKU
TEKCTOB

https://m.edsoo.ru/IGEUSOUF2

26

O00011eHE U CUCTEMATU3ALUSA
3HAHUH 110 TeEME « [ €KCTOBEIE
JTIOKYMEHTBI

https://m.edsoo.ru/MWJID202KG

27

I'paduaeckuiipenakrop.
PactpoBeieprucyHkn

https://m.edso00.ru/\V9R4QAO0ONI

28

OnepaunnpenakTupoBaHusrpapuy
€CKHX00BEKTOB

https://m.edsoo.ru/FEKD5QWOM

29

BekropHasrpaduka

https://m.edso00.ru/RS9RGY59R

30

O06001eHne U cucTeMaTH3anus
3HaHui 110 TeMe «KoMmmbroTepHas
rpadukay. [IpoBepounaspadora /
BcepoccuiickasmpoBepodHaspadoT
a

https://m.edso0.ru/2B7RXLXYB

31

PesepBHeIil ypok. O6001IeHNE U
cucTeMaTu3anus 3HaHui /
Bcepoccuiickas npoBepouHas

https://m.edso0.ru/O3PMDI76P



https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P

pabora

Iloar OTOBKaMYJ'ILTI/IMe,[[PIfIHLIXHpe3

32 . 1 https://m.edsoo.ru/EEKD5SOHO
EHTaIui’
JloOaBieHye Ha claiia

33 ayTMOBH3YyaJbHBIX JTAHHBIX, 1 https://m.edsoo.ru/EX0ZXANBG
QHUMAaIlUM U TUTIEPCCHUIOK
O0o0meHne 1 cucTeMaTH3aIUs

34 3HAHHUH 110 TEME 1 https://m.edso00.ru/IGOK35DD8
«MyJIbTUMEIUWHBIC PE3ECHTALII

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KJIACC

Ne KosmuecrBouacos
R — Bee| Kompommme | Mparmscosne | AT | D1espontuiennponicospaonar
- ro padoThI padoTsI
g | HlemOSHINONHEIC M MOSMIUMORTEIE 1 https://m.eds00.ru/0H168NING
CHCTEMbI CUHCIICHHS
2 Pa3Bepuyrasipopmazanucuuuncia 1 https://m.edsoo.ru/OIXKRYJ1S
JIBoWYHast cUCTEMA CUHCIICHHUS.
3 Apudmernueckue oneparyu B 1 https://m.edsoo.ru/AMWESDE4Z
JIBOUYIHOM CHCTEME CUMCIICHUS
4 BocbMepruHasCHCTEMACUMCICHHS 1 https://m.edso0.ru/3K4YL1TKU
5 S;SIZTHaHHaTequHaHCHCTeMvaHCH 1 https://m.eds00.ru/F6X7LQIXY
O0001IEHE ¥ CHCTEMATHU3AIHA
6 3HaHu# 10 TeMe «CUCTEMBI 1 https://m.edso0.ru/232W830CB
CUHUCIICHUS
7 JlornueckueBbICKa3bIBAHUS 1 https://m.edsoo0.ru/QGSRGFKDY
8 f;gfqecme OUCPAIIL €y, LI, 14 https://m.eds00.ru/S4ARZCESV
o | OmpercicmmcueTioctCocTIHOr | s eds00.1UQKEMNWEL Y
10 TaOaUIBIMCTUHHOCTH https://m.edsoo0.ru/QAAE7XDH3
11 JlornyeckuesIeMeHThI https://m.edsoo.ru/l6CNEKHGME
KonrtposbHas pabora 1mo reme
12 «DNEMEHTHI MATEMaTHYECKOM 1 1 https://m.edsoo.ru/JZFVQ4V57
JIOTHKH»
13 | TlonsiTueanropurma. 1 https://m.edsoo.ru/TIVJTTCAB



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB

I/ICHOHHI/ITCHI/IaHFOpI/ITM OB

14

CaoiictBa anropurma. Criocoosl
3aIlUCH aJrOpUTMa

https://m.edsoo.ru/V4Y 2MAATG

15

AJropUTMHYECKasi KOHCTPYKIHUS
«cliegoBanuey. JIMHEeNHEBIN
AINTOPUTM

https://m.edso0.ru/D988TRC8V

16

Anroputmudeckasi KOHCTPYKIIHS
«BETBJICHUE»: I10JIHAS U HEIOJIHAA

hopmbl

https://m.edsoo.ru/XEVM28ZWT

17

ANTrOpUTMUYECKASIKOHCTPYKIIUS
«TOBTOPEHUE

https://m.edsoo.ru/U4U7XUT1H

18

PopMaIbHOEUCIIOIHEHUEAIT OPUTMA

https://m.edso0o0.ru/QV6XREQW4

19

Pa3paboTka HEeCT0XKHBIX
AJITOPUTMOB € UCITOJIB30BAHUEM
IIUKJIOB JIJISl YIIPaBJICHUS
(hopMaTbHBIMU HCTIOTHUTEIISIMHA

https://m.edsoo.ru/UEWNJTKA1

20

Pa3paboTka HECTOKHBIX
QITOPUTMOB C HUCIIOIb30BAHUEM
LUKIIOB M BETBIICHUH AJIsI
yTnpaBjeHus: GopMaTbHbBIMU
WCTIOTHUTEIISIMHU

https://m.edsoo.ru/IAUXHLAQOQ

21

BrinonHeHnneanropuTMoB

https://m.edso00.ru/5SOA9R13NF

22

O0001IeHEe 1 CHCTEMAaTHU3AIHA
3HAHUH 110 Teme «VICToTHuTEeNn 1
AITOPUTMBI.
ANTOPUTMUYECKUEKOHCTPYKIIUM

https://m.edsoo.ru/DBR96AU59

23

SI3BIKIPOrpaMMUPOBAHHUS.
CucremanporpaMMUpOBaHUs

https://m.edsoo.ru/VYYOSREH1

24

[IepemenHsle.

https://m.eds00.ru/Q0Q36SYH4V



https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V

OneparoprprcBauBaHus

25

IIporpaMMupoBaHHETUHEHHBIXAITO
PUTMOB

https://m.edsoo.ru/5W74076S3

26

Pa3pabotka mporpamm,
COJIEpIKaIIMX OIepaTop BETBICHUS

https://m.edsoo0.ru/UQ1S3BIVJ]

27

JnanmoroBasoTiiaKkanporpamm

https://m.edsoo.ru/lAWI05NJ7

28

uki ¢ ycnoBuem

https://m.edsoo.ru/FY31SPT94

29

[ukn ¢ mepeMeHHOM

https://m.edsoo.ru/U6AHGBO03K

30

O06paboTKaCHMBOJIBHBIX IAHHBIX

Rl |-

https://m.edsoo.ru/M\WVXMKYQO7X

31

O0o0011eHNE U CHCTeMaTU3aIUs
3HAHWH 0 TeMe «SI3BIK
nporpaMMupoBanus» [IpoBepouHast
pabota / Bcepoccuiickas
npoBepovHas pabora

https://m.edso0.ru/QQQP3FNCD

32

PesepBHbIil ypok. O6001IeHNE 1
CUCTEMAaTHU3aLMs 3HAHUW U YMEHUHN
1o Kypcy uHpopmaruku 8 kiacca /
Bceepoccuiickas mpoBepouHas
pabora

https://m.edsoo.ru/V1701RLPK

33

Ananu3 anroputMmoB. OnpeneneHue
BO3MOXHBIX PE3YJIHTATOB Pa0OTHI
aJIrOpUTMa MPH 33JaHHOM
MHOKECTBC BXOAHBIX JAHHBIX

https://m.edsoo.ru/OHBV45LLN

34

Ananu3 anroputmoB. OnpeneneHue
BO3MOYKHBIX BXOAHBIX JaHHBIX,
MPUBOISAIINX K TAHHOMY pe3yJbTaTy

https://m.edsoo.ru/71\W3GZ5A8

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KJIACC

Ne

n/
n

Temaypoxka

KoanuecTBouacos

Bce
ro

KounTpoJabHbiep
a00ThI

IIpakTnyeckuep
a00ThI

JdaTausyq
eHHS

DJleKTpOoHHbIen U poBbIcOOpa3oBaTeJl
bHbIEpeCYpPChl

I'mobGanbhas cets HTEpHET.
IP-anpeca y3m10B.
Bonbmmenanneie

https://m.edsoo.ru/UB3JKBQYM

Nu¢popmannonHasbe3onacHoc

Tb

https://m.edsoo0.ru/303AH11JB

VYyer nousitus 06
UH(POPMAITTOHHON
0€30IaCHOCTH IIPU CO3JIaHUH
KOMITJIEKCHBIX

UH(POPMAITMOHHBIX 00BEKTOB B

BU/JIE BEO-CTpaHUIL

https://m.edsoo.ru/SEZUEI6XI

Buapl gestensHOCTH B ceTH
Hurepner

https://m.eds00.ru/9H98AEQG5

O0J1auHbIE TEXHOIOTHH.
Hcnons3oBanue OHJIAMH-
oduca s pazpaboTku
JTOKYMEHTOB

https://m.edsoo0.ru/RDLTKDIEY

O06o06menue u
cucTeMaTHU3alus 3HAaHUH 110
temaM «I 100aapHas CETh
WHurepHer u crpateruu
0€30I1aCHOr0 MOBEICHHS B
Hely, «Pabora B
nH(}OpMaImOHHOM

https://m.edsoo.ru/A65FGDKCH



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH

IpOCTPAHCTBE»

Mopenu u MoaenupoBaHHe.
Knaccudukanum monenei

https://m.edso0.ru/10LAY40SD

TabnuuHslEMOETH

https://m.edsoo.ru/9RVVCHEG649

Pa3pabotka ogHOTaOIMUHON
0a3b1 naHHbIX. CocTaBICHHE
3amnpocoB K 0a3e TaHHBIX

https://m.edso00.ru/OCHZCHMZS8

10

I'pad. BecoBast maTpumia
rpada. J[nuHa myTa MexIy
BepIIuHamMu rpada.
Brrancnenne konndecTna
MyTeil B HalpaBJICHHOM
aIMKJINYecKoM rpade

https://m.edsoo.ru/QAZPCFUJW

11

Hepero. ITepebop BapuaHTOB C
IIOMOILBIO JIEpeBa

https://m.edsoo.ru/FJI9Y 8V4P

12

MaremaTnyeckoeMOoAeInpoBa
HUC

https://m.edsoo.ru/OPNCB5LUY

13

DTanbIKOMITBIOTEPHOTOMOIET
HWpOBaHUs

https://m.edsoo.ru/JCU2XL560

14

O6o006uieHue n
cHCTeMaTH3alus 3HaHUH.
KonTponbhas pabota no teme
«MopaenupoBaHHe KaK METO/]
TIO3HAHUSD)

https://m.edso0.ru/OLM7SHO33

15

Pa3z0uenue 3agaun Ha
nom3amaun. CocTaBiIeHHE
QJITOPUTMOB U TIPOTPAMM C
HCIOJIb30BAaHUEM BETBIIEHUH,
[MKJIOB ¥ BCIIOMOIaTeIbHbIX

https://m.eds00.ru/8XJXNF806



https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6

AJITOPUTMOB

16

OI[HOMepHLI €MaCCHBBI

https://m.edsoo.ru/\VV33JL9Y4L

17

TunoBsleanTopuTMBIOOpAOOTK
MMaCCHBOB

https://m.edsoo.ru/K4EJDMDMJ

18

CopTtupoBkamaccupa

https://m.edsoo.ru/FNHKT7K36

19

O0paboTKarnoToKaIaHHBIX

https://m.edsoo.ru/SHXYWDUNR

20

O06o001menue u
cHCTeMaTH3alus 3HaHUH.
KonTponbhas pabota no teme
«Pa3paboTka anropuTMOB U
porpamMm»»

https://m.eds00.ru/8Y1M9GX30Q

21

VYmupasnenue. Curaai.
OO0parHasICBs3b

https://m.edso00.ru/L9TRK1VTO

22

PobGoTu3npoBaHHbIECHCTEMBI

https://m.edsoo.ru/MH57R1W1B

23

DIIEKTPOHHBIC TAOIHIIBI. THIIBI
JTAaHHBIX B TYEHKax
AIEKTPOHHOMN TaOIHIIBI

https://m.edso0.ru/4516 A0A16

24

PenaktupoBanue u
(hopmaTrpoBaHUETAOTHUIL

https://m.edsoo.ru/TMK6TCIBL

25

Berpoennslie GyHKIMM U151
ITOMCKAa MAKCUMYMa,
MUHUMYMa, CYMMBbI U
cpeaHero apupmMeTu4ecKoro

https://m.edsoo.ru/4AVFQO1JSL

26

CopTHpoBka 1 (puiIbTpanus
JIAHHBIX B BBICTICHHOM
ZMana3oHe

https://m.edsoo.ru/4YJJI0W27

27

[TocTpoenne nuarpamm u
rpauKOB B SJEKTPOHHBIX
TadIUIax

https://m.edso0o0.ru/XXAQ390FA9



https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27
https://m.edsoo.ru/XAQ39QFA9

28

OTtHOCHUTENbHAs, a0COTIOTHAS
Y CMeIIaHHas ajpecalus

https://m.edsoo0.ru/BOKB9CCTC

29

YcnoBHbIE BHIYUCTICHUS B
AJIEKTPOHHBIX TaOIUIAX

https://m.edso0.ru/7J4CQG56T

30

O06paboTkadoNBIINXHA00POB/
AHHBIX

https://m.edsoo0.ru/V4BJBT4LX

31

HucneHHoe MOAEINPOBAaHUE B
3JIEKTPOHHBIX TAaOIMIIAX

https://m.edsoo.ru/KCO8RK30J

32

O06o06menue u
cHUcTeMaTH3als 3HaHUH 110
TeMe «DJEeKTPOHHBIE
TaOIULIBD

https://m.edsoo0.ru/IUK84LSGZ

33

Pone nHpOpMAITIOHHBIX
TEXHOJIOTHI B Pa3BUTUH
SKOHOMHKH MHUPa, CTPAHBI,
peruona

https://m.edsoo.ru/95HKFEMN4

34

PesepBHeIil ypok. O000IIeHNE
Y CUCTeMAaTH3allHsl.
HrorosoenoBropenne

https://m.edsoo.ru/SCEFMNUNRW

OBLIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

34
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MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOT' PAMMBI

7 KJIACC

KoanpoepsiemoropesyabTaTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTAThl 0CBOCHUA
OCHOBHOI1 00pa30BaTEJILHOM IPOrPAMMBI OCHOBHOI'0
0o01rero ooOpazoBaHus

[Toreme «IludpoBasrpaMOTHOCTHY

11

[TosicHsATh Ha TMpUMEpax CMBICI TOHATHH «WHGOPMAIIH»,
«H(GOPMAIIMOHHBIN TpoIeccy, «o0paboTka WHPOpMaIUN,
«XpaHeHHe UHPOPMALUNY, «epeaada HH(HopMaIimy

1.2

IIpuBOAUTH NPUMEPBI COBPEMEHHBIX YCTPOUCTB XpaHEHUS U
nepefayd MHGOpMAIMM, CPaBHUBATh MX KOJUYECTBEHHBIC
XapaKTEPUCTUKU

1.3

[TonmyuaTs U HCIIOJIb30BaTh MH(POPMALIUIO 0
XapaKTEPUCTUKAaX IIEPCOHAIBHOIO KOMIIBIOTEPA M €ro
OCHOBHBIX 3JIeMEeHTaXx (Tpoleccop, ONepaTuBHAs IMaMsTh,
JOJIrOBpEMEHHasl MaMATh, yCTPONUCTBA BBOAA-BBIBOA)

1.4

COOTHOCHUTD XapakKTCPUCTUKKU KOMIIBIOTEpa C 3aJad4aMu,
peracMbIMH C €TI0 TOMOIIBIO

1.5

OpueHTupoBaThcs B HMEPApXUUYECKOW CTPYKType (ailioBoii
CUCTEMBI (3aluCchIBaTh MOTHOE uMsl (paiina (karamora), mMyTh
K ¢ailny (karajaory) mo UMerIIeMycsl OIUCAaHUIO (ailioBoii
CTPYKTYPBI HEKOTOPOT0 HHGOPMAITMOHHOT'O HOCUTEIIS)

1.6

PabGorate ¢  (aiimoBoif  cucTteMoll  MEPCOHAIBLHOTO
KOMITBIOTEPA C UCTIOJIb30BaHUEM rpaduuecKoro
uHtepdeiica:  co3maBarh  (KOMMpOBaTh,  IE€PEMEIIATh,
NEePEeUMEHOBBIBATh, YAAJIATh M apXUBUPOBATH (Qailibl U
KaTaJor'u, CII0Jb30BaTh aHTUBUPYCHYIO ITPOrPAMMY )

1.7

Uckatpr unpopmammio B MHTepHeTe (B TOM dYHCIE I10
KJIIOYEBBIM  CJIOBaM, M0 H300paKEHHI0), KPUTHUYECKH
OTHOCUTBCS K HaWJIeHHOW WHQOpPMAIlUM, OCO3HABATh
OMACHOCTh JJIsi JIMYHOCTH W OOIIecTBa paclpoCTpaHEHUS
BPEJIOHOCHOM MH(OpMAIMK, B TOM YUCIIE IKCTPEMHUCTCKOTO
Y TEPPOPUCTUUYECKOrO Xapakrepa

1.8

[ToHnMath CTPYKTYypy aJipecoB BeO-pecypcoB

1.9

Hcnonp3oBars COBpPEMEHHBIE CEPBHUCHI WHTEPHET-
KOMMYyHUKAaIUl

1.10

CobOmomateh  TpeOoBaHWs ~ 0O€30MacHOM  DKCILTyaTaruu
TEXHUUYECKUX CpEJICTB MH(pOPMAaLIMOHHBIX u
KOMMYHHMKAIIMUOHHBIX TEXHOJOIMH, COOJMIOAAaTh CETEBOM
ATHKET, 6a30Bble HOPMbI MH(OPMALIMOHHON 3TUKU M IpaBa




npu pabote ¢ MPUIOKEHUSAMHU Ha JIOOBIX YCTPOMCTBaxX U B
WnTepHeTe, BbIOMpaTh O€30MacHble CTPATETUH MOBEACHUS B
CeTH

HpI/IMeHﬂTI) METOAbI HpO(i)I/IJIaKTI/IKI/I HETaTHUBHOI'O BJIWUSHUA

1.11 cpeAcTB  HMH()OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI1 Ha 3/10POBBE MOJIB30BATENS
2 ITo reme «Teopernueckre OCHOBBI MH(POPMATHKI
KonupoBaTh M JekoaumpoBaTh COOOIIEHHS IO 3aJaHHBIM
91 npaBWiaM, JEMOHCTPHPOBAaTh IOHMMAaHHE OCHOBHBIX
' OPUHIUIOB ~ KOAMPOBaHUS  MHPOPMALUU  Pa3IUYHOU
HPHUPOJBI (TEKCTOBOM, rpauIecKoil, ayano-)
CpaBHMBATh JAJIMHBI COOOIICHUH, 3aIMCAHHBIX B PA3THMUHBIX
2.2 andaBuTax, OIepUpPOBATh eAMHUIIAMU H3MEpPEHHUsI
UH(POPMAITMOHHOT0 00hEMA M CKOPOCTH Tepeauyl TaHHBIX
93 OnenuBaTh W CpaBHHBATh  pa3Mepbl  TEKCTOBBIX,
' rpaduueckux, 3BYKOBbIX (haitioB u Buaeodaiiion
3 [Toreme «HpOPMALIMOHHBIETEXHOIOTUN
[IpencraBnsaTh pe3ynbTaThl CBOEH JEATEIBHOCTH B BHJIE
3.1 CTPYKTYPHPOBAaHHBIX  MJUTIOCTPHUPOBAaHHBIX  JIOKYMEHTOB,

MYJIbTUMEIUINHBIX MPE3ECHTALINI

8 KVIACC

KOI{HPOBepﬂeMOFOPe3y.]'leaTa

IIpoBepsieMble peAMeETHbIE Pe3yJIbTAThHI 0CBOCHHSA
OCHOBHOI1 00pa30BaTeJIbHOM NIPOrPaMMBbl OCHOBHOTI'O
o0miero o0pa3oBaHus

IIo Teme ((TCOPGTI/ILICCKI/IG OCHOBBI I/IH(bOpMaTI/IKI/I»

11

IlosicHATH HA pUMepax pasIn4Ms MEXAY MO3ULIUOHHBIMU U
HEMO3ULIMOHHBIMU CUCTEMaMU CUUCIICHUS

1.2

3anucelBaTh U CpaBHUBATh Lenble uncnaa or 0 mo 1024 B
pa3IUYHBIX  TIO3UIIMOHHBIX  CHCTEMax CYHCIeHus (¢
OCHOBaHUSAMH 2, 8, 16), BBHINOTHATH apUPMETHUECKHUE
orepaliy HaJl HUMHU

1.3

P ACKpPbIBATb CMBICJI MMOHATHI «BBICKA3bIBAHHC)),
JIOru4ecKasd ornepanus», «JIOrut4cCKOC BbIPAKCHUCH

1.4

3anuceIBaTh JIOTHYECKHUE BBIpAXCHHA C MCIIOJIB30BAHHEM
JAU3BIOHKOWH, KOHBIOHKOWHW W OTpHULAHUA, OHNPCACIATH
HUCTUHHOCTb JIOTMYCCKHX BLIpa)KeHPIﬁ, €CJIN H3BCCTHBI
S3HaYCHUA HCTHUHHOCTH BXOJAINIUMX B HETO IICPEMCHHBIX,
CTPOUTH Ta6J'II/IIII>I UCTUHHOCTHU AJIA JIOTHYCCKHX BI)Ipa)KeHI/Iﬁ

[To Teme «AATrOpUTMBI U TPOrPAMMHUPOBAHUEY

2.1

PackpbIBaTh CMBICT MOHATHN «UCHOJTHUTEIDY, «aJITOPUTM,




«fporpamMMay, MOHHMMAs Pa3HHIy MEXAY YHOTpeOIeHHuEeM
ATHUX TEPMHUHOB B OOBIJICHHON peun U B HHPOPMATHKE

2.2

OnucelBaTh QITOPUTM PEIICHUS 33Jayd  Pa3InYHBIMHU
crocodamu, B TOM YHUCJIE B BUIC 0JI0K-CXEMBI

2.3

CocTaBnsiTh, BBIIONHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE aJITOPUTMBI C HCIOJIB30BAHUEM BETBIICHUM U
LUKJIOB Ul YIIPABJICHUS UCIIOIIHUTEIAMU

2.4

Hcronp30BaTh KOHCTAHTHI U TIEPEMEHHBIC PA3JIMYHBIX THIIOB
(YUCTIOBBIX,  JIOTMYECKHX, CHMBOJBHBIX), a  TaKkKe
colepKallie MX BBIPAXKEHUS, HCIOIb30BATh OMEPATOP
MpUCBaNBaHU

2.5

Hcnonb3oBath mpu pazpaboTke NpoOrpaMM JIOTHYECKUe
3HA4YEHUs, ONEpallMy U BBIPAKEHUSI C HUIMU

2.6

AHaJII/I3I/IpOBaTB MNpCAJIOKCHHBIC AJITOPUTMbI, B TOM YHCIIC
OIpeaAcIATb, KaKUC PEC3yJbTaTbl BO3MOKHBI IMPU 3aJJaHHOM
MHOXXCCTBC UCXOIHBIX 3HAYECHU U

2.7

Co3naBaTh ¥ OTIAXHUBATh NMPOTPAMMEI Ha OTHOM U3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, CH#,
[lIxonpHBIE ~ ANTOpUTMUYECKUN  S3BIK), pealU3yrOIINe
HECJIOKHBIE aJlrOpUTMBbI 0OpaOOTKM YMCIOBBIX JAHHBIX C
UCIIOJIb30BaHUEM IIMKJIOB U BETBJICHUH, B TOM YHCIE
pean3yronme IpoBepKy ASIMMOCTH OJHOIrO LIEJIOro 4ucia
Ha JIpyroe, MPOBEPKY HATYypaJbHOI'0 YHUCIa Ha TPOCTOTY,
BbIIeTICHHsI IU(P U3 HATYPaATLHOTO YUCIa

9 KIIACCA

Koanposepsiemoropesyabrara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI'0
o01iero oopa3oBaHus

[Toreme «lludpoBasrpaMOTHOCTH

11

Hcnonb30BaTh COBpPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM
qucie KOMMYHHUKaIIMOHHBIE CEpPBUCHI, o0JiayHbIe
XpaHWINIIA JaHHBIX, OHJIANH-TpPOrpamMmbl (TEKCTOBBIE U
rpaduyueckue pelakTophl, cpeapl Pa3padoTKu) B y4eOHOH U
MIOBCEIHEBHOM JIeSITEIHbHOCTH

1.2

IIpuBoguTh IIPUMEPBI HCIIOJIb30BaHUs
reoMH(pOPMaIMOHHBIX CEPBHCOB, CEPBHUCOB
rOCyJapCTBEHHBIX  YCIYI, 00pa3oBaTENbHBIX CEPBUCOB
WuTepHera B ydeOHOMN U MOBCETHEBHOM 1EATEIIbHOCTH

13

Ucnonb3zoBaTh  pa3iauyHble  CPEACTBA  3aIUTHl  OT
BPEIOHOCHOTO TMPOrpaMMHOro OOecreyeHus], 3allMIaTh
MEepPCOHATBHYI0 HMH(POPMALUIO OT HECAHKIIMOHUPOBAHHOTO




JOCTyHla ¥ €ro MOCIEACTBUM (pasrjamieHusi, MOAMEHBI,
yTpaThl TAHHBIX) C Y4ETOM OCHOBHBIX TEXHOJIOTHUECKHX U
COITMANTBHO-TICUXOJIOTHUECKUX ~ aCIIEKTOB  HMCIIOIb30BaAHHUS
cetn MHTepHeT (cereBass aHOHUMHOCTb, IM(POBOH cien,
AyTEeHTUYHOCTh CYOBEKTOB M  PECypCcOB, OHNACHOCTh
BPEIOHOCHOT0 K0J1a)

1.4

PacriosHaBaTh MOMBITKY U MPEAYIPEXKAATH BOBICUCHHUE CEOs
U OKPY)KAIOIIUX B JECTPYKTHUBHBIC U KPUMHUHATbHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (B TOM YHCIIe KHOEPOY/UTHHT, (DUIITUHT)

ITo Teme ((TeOpeTI/IquKI/IC OCHOBBEI I/IH(I)OpMaTI/IKI/I»

2.1

PaCKpBIBaTL CMBICJ TIOHATHH «MOZCIB», «MOACIUPOBAHUCH,
OIpeaAcIATL BUABI MO)ICJ'I@IZ, OOCHMUBATh aACKBATHOCTH
MOACIN MOACIIUPYEMOMY OGLCKTy " OCJIsIM MOACIINPOBAaHUA

2.2

Hcnonp3oBath Tpadpl W JIEpeBbS Ui MOJCITHPOBAHUS
CUCTEM CETEBON U HUEPAPXUUYECKOM CTPYKTYPHI, HAXOIHTH
KpaTJdalimii myThk B rpade

ITo TeMe «ANTOPUTMBI U TPOTPAMMUPOBAHUE)

3.1

Pa36uBarh 3amaun Ha MOJ3aJaud, COCTABIATH, BBITOJIHSATH
BPYYHYI0O M Ha KOMIIBIOTEPE HECIIOXKHBIE aJTOPUTMBI C
UCIIOJIb30BAaHUEM BETBIICHUMN, LIMKJIOB U BCIIOMOIaTEJIbHBIX
aJITOPUTMOB ISl YIIPABIICHUS UCIIOTHUTEIIAMU

3.2

CocraBisATh M OTJI@XKWUBAaTh HPOTrPAMMBI, PEATU3YIOLIUE
THTIOBBIE QJITOPUTMBI o0paboTku YHCIIOBBIX
MIOCJIEA0BATENIBHOCTEN WM OAHOMEPHBIX  YMCIIOBBIX
MacCUBOB (IIOMCK MAaKCHMYMOB, MUHHUMYMOB, CYMMbl WJIU
KOJIMYECTBA DJIEMEHTOB C 33JaHHBIMM CBOWCTBaMM) Ha
OHOM W3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, llIkonbHbIN ANropuTMuYecKuil SI3bIK)

IToTeme «I/IH(I)OpMaL[I/IOHHLICTeXHOHOFI/II/I»

4.1

Bri6upats criocod mpencTaBiIeHus NaHHBIX B COOTBETCTBUU
C TIOCTAaBJICHHOW 3amaded (TaOmuIbl, CXeMbl, Tpadukw,
ILI/IanaMMI)I) C HUCITOJIB30BAHUEM COOTBCTCTBYIOIINUX
MPOrPaMMHBIX CPEACTB 00paOOTKH JaHHBIX

4.2

Hcnonb3oBaTh 3MEKTpOHHBIE TaOMMIBI A  00paboTKH,
aHaJIM3a U BU3YaJHM3alliy YMCIIOBBIX JaHHBIX, B TOM YHCIIE C
BBIJICICHEM JHana3oHa TaONMWIbl W YHOPSIOYMBAHUEM
(COpTUPOBKOIA) €r0 JIEMEHTOB

4.3

Co3maBaTh M TNPUMEHATH B DIEKTPOHHBIX TaOIHMIIAX
dopMynbl 11 pacy€ToB C MCIIOIb30BAaHMEM BCTPOCHHBIX
apu@meTrnyeckux (QYHKIMM (CyMMHUpPOBaHHE U TOACYET
3HAUEHUM, OTBEYANOIIMX 33JaHHOMY YCIIOBUIO, CpEIHEE
apu(pMeTHyecKoe, MOUCK MaKCUMaJIbHOIO U MUHHMMAJIbHOTO
3HA4YCHHs), aOCONIOTHOW, OTHOCHUTEIBHOM, CMEIIaHHON




azpecanuun

4.4

Hcnonb30BaTh JIEKTPOHHBIE TaOMUIBI ISl YUCIEHHOTO
MOJICTMPOBAHUsI B TPOCTHIX 3ajadax W3 Pa3HBIX YYEOHBIX
MPEIMETOB




IMPOBEPAEMBIE 9JIEMEHTBI COAEP XAHUSA

7 KJIIACC

Kox

IIpoBepsieMbliidjIeMeHTCOEPKAHUSA

1

HudpoBasrpamoTHOCTH

1.1

Kommnbelorep — yHUBepcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, palortaroliee Io
nporpamme. TUIBI  KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEpKOMITbIOTEPHl. MOoOMIbHbBIE yCTpolicTBa. TeXHuKa 6e30MacCHOCTH U
npaBuia paboThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMITbIOTEpPA M UX Ha3zHaueHue. [Ipoueccop. OneparuBHas u
JIOJITOBPEMEHHAS MaMsATh. Y CTPOMCTBA BBOJIa M BbIBO/AA. CEHCOPHBINA BBOJ, JATYUKHU
MOOMJIBHBIX YCTPOUCTB, Cpe/ICTBA OMOMETPUUECKOH ayTeHTU(UKAIIIH

1.3

Hcropusi pa3BUTHS KOMIIBIOTEPOB M MpOrpaMMHOro obecrnedeHus. [lokoneHus
KOMITBIOTEPOB. CoBpeMeHHbIE TE€HJEHIUU pa3BUTHS KOMIIBIOTEPOB.
Cynepkomnbiotepnl. [lapannensHble  BbluuciaeHUs. [lepcoHaANbHBIM  KOMIBIOTED.
[Iporieccop u ero xapakTepUCTUKH (TaKTOBasi 4acTOTa, pa3psAHOCTh). OrnepaTUBHAS
namsTh. JlonroBpeMeHHas maMmsaTh. YCTpoicTBa BBoAa U BbiBoJAa. OOBEM XpaHHUMBIX
JaHHBIX (OHepaTI/IBHaSI maMATb KOMIIBIKOTEpPA, JKECTKUU IUCK " TBGp)IOTCJ'IBHBIfI
HAKOMWTENb, MOCTOSIHHASL NMaMATh CMapTPOHA) U CKOPOCTb JOCTYHA JJIs Pa3iIMYHBIX
BHJIOB HOCHUTEJIEH

1.4

[IporpammHoe obecriedueHne KommbioTepa. [IpuknaaHoe mporpamMmmHoe obOecreueHue.
Cucremnoe mporpammHoe obOecrieueHne. Cucrtemsl mporpammupoBaHus. [IpaBoBas
OXpaHa IHporpaMm H OaHHBIX. becrimatapie n yCJIOBHO-6CCHJIaTHI>I€HpOFpaMMI>I.
CBoOoHOETIpOrpaMMHOE00eCTIEYeHNEe

1.5

@aiinel w1 manku (katanmoru). Tumbl aiinoB. CpoiictBa (aitnoB. XapakTepHble
pasmepsl (ailIoB pazIMUYHBIX TUIIOB (CTpaHHUIA TEKCTa, OHJIEKTPOHHAs KHMTa,
¢dororpadusi, 3aUCh ECHU, BUJCOKIIUII, ITOTHOMETPAXKHBIA (PUITBEM)

1.6

[TpuHnunsl noctpoeHust QaitnoBeix cucreM. [lomHoe mMms ¢aiina (manku, Kartaiora).
[TyTs K Qaiiny (manke, KaTaaory)

1.7

@aiinoBerii MeHemkep. Pabora ¢ ¢daiimamm w mankamm (Karajioramm): CO3JaHHE,
KOIMPOBaHUE, IEepeMelIeHne, IepeMMEHOBaHMEe M yjaajeHue ¢GaillloB U  marok
(xatanoron). [TouckdaiinoBcpeacTBaMUONIEPAITMOHHONCUCTEMBI

1.8

ApXI/IBaI_[I/IH JaHHBIX. Hcnonp3oBanue [MporpaMm-apxXmuBaTopoB

1.9

KomnbioTepHble BUPYCHI W Apyrue BPEIOHOCHBIE MporpaMMbl. [Iporpammsl ams
3aIUTHI OT BUPYCOB

1.10

O6benmunenne kKommnbloTepoB B ceTb. Ceth HWHTepHer. BeO-cTpanuiia, BeO-cailT.
CrpykTrypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cucremsl. Ilouck
uHpopMauu o KITIOYEBBIM CIIOBaM u 1o U300paKEHHUIO.
JocroBepHocThuH(MOpMaIiu, moaydeHHonn3 M HTepHeTa

1.11

CoBpeMEeHHbBIECEPBUCHIMHTEPHET-KOMMYHUKAIHIA

1.12

CereBoii aTHKET, 0a30BbIE HOPMBI HH(DOPMAITMOHHOM STUKH U TIpaBa MpH padboTe B CETH
Wutepner. Ctparerunbe3onacHoromnoBeaeHus B MIHTepHeTe




TeopeTrueckneocHOBBIMH(POPMATUKU

2.1

Wudopmanus — 0AHO U3 OCHOBHBIX MOHATHI coBpeMeHHOH Hayku. MHdopMmarus kak
CBEJICHMs, MpeIHa3HAuYEHHbIE JJIsi BOCIPHUATHS UEJIOBEKOM, W HH(poOpMalnus Kak
JaHHBIE, KOTOPBIE MOT'YT OBITH 00pa0OTaHbl AaBTOMAaTU3NPOBAHHON CUCTEMOM

2.2

JINCKpPETHOCTh JaHHBIX. BO3MOXXHOCTH OMNHMCAHMSI HENPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C TOMOIIBIO JUCKPETHBIX JaHHbIX. WH(pOpMalMOHHBIE NPOLECCHl —
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPeoOpa3oBaHUEM U Nepeaayeii TaHHbIX

2.3

CumBon. Andasut. Momsocts andabuta. PasnooOpasue s3bIKOB U andaBUTOB.
EcrectBennbie u ¢popmanbHbie S36IKA. AJIAaBUT TEKCTOB HA PYCCKOM sI3BbIKE. J|BOMYHBIN
angaBur. KonnyecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOHMHAIMI) (PUKCHPOBAHHON
JUIMHBI B JIBOMYHOM andasure. [IpeoOpasoBanue mro6oro andaBura K JBOMYHOMY.
KonnuectBo pa3nuyHbIX CIIOB (UKCHUPOBAHHOW JUIMHBI B aj(aBUTE ONpeAeiaEHHON
MOIITHOCTH

24

KOI[I/IpOBaHI/Ie CHUMBOJIOB OJHOI'O aﬂq)aBI/ITa C IIOMOLIBIO KOAOBBLIX CJIOB B APYyrom
aﬂ(baBI/ITe, KoaoBast Ta6nnua, ACKOAHUPOBAHUC

2.5

JBouunsnii xon. [IpeacraBneHne MaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure

2.6

WNupopmannoHHblii 00bEM AaHHBIX. BUT — MHMHUMalbHass eIUMHUIA KOJIMYECTBA
nH(popManuu — IBOUYHBIN pa3psia. baiit, kunobaiit, MerabailT, rurabait

2.7

CkopocTe  mepenaud  JJaHHbIX.  ENWHUIBI  CKOPOCTM  Mepelayd  JIaHHBIX.
HckaxxeHuenHpopMamunpumnepeaaye

2.8

KonupoBanue texcroB. PaBHomepHbIit ko1, HepaBnomepnsiit koa. Koxguposka ASCII.
Bocemubutneie komupoBku. Ilonstue o komupoBkax UNICODE. [lekoaupoBanue
COOONIEHN C  WCIOJB30BAHMEM PAaBHOMEPHOTO W  HEPaBHOMEPHOIO  KOJa.
WupopmanmoHHbIi 006EM TEKCTA

2.9

OOmiee mpencraBieHHEe O IMU(PPOBOM NPEACTABICHHH ayJHMOBHU3YAIBHBIX U APYIHX
HenpepbIBHBIX JaHHbIX. KonupoBanuenera. LlBeroBbiemomenu. Mogens RGB.
I'myounakoaupoBanus. [Tamutpa

2.10

PactpoBoe u BekTOpHOe mpencTaBieHue u3o0paxeHui. Ilukcens. OueHka
nH(popMamoOHHOro 00bEMa rpaguecKUX JaHHBIX JJI paCTPOBOI'0 U300paKEHUS
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Komuposanue 3Byka. Pa3zpsaHocTs M yactora nuckperusanuu. KoiamdecTBo KaHAIOB
3anucu. OleHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBSI3aHHBIX C IPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (ailiioB

WHupopMalmOHHBIETEXHOIOT MU

3.1

TekcToBbIE MOKYMEHTHI M HMX CTPYKTYpHBIE 3JIeMEHTHI (CTpaHMIa, ab3all, CTpOKa,
CJIOBO, CUMBOI)

3.2

TexcTOBBII poLIECCOp — MHCTPYMEHT CO3aHUs, peIaKTHPOBAHUS U (hopMaTUpOBaHUS
TekcToB. [IpaBunanaboparekcra

3.3

PenakrupoBanue texcra. CroiictBa cumBoiioB. [llpudt. Tuner mpudToB (pyodrieHsie, ¢
3acedykaMu, MoHowmupuHHBE). [lomykupHoe W KypcuBHOe Hauepranue. CBoiicTBa
a03areB: TPaHMIIbI, a03aIlHbIHI OTCTYII, UHTEpBAJ, BbIpaBHUBAHHE.
CruneBoedopmarupoBaHue




3.4

CrpykTypupoBaHue MHGOPMALUU C MOMOIIBIO CHUCKOB M TaOIul. MHOroypoBHEBbIE
cnucku. JloGaBieHue TabuuI B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka n3o0pakeHuil B TEKCTOBbIE TOKyMEHThl. O0TekaHne M300paKeHUI TEKCTOM.
BrirrodueHne B TEKCTOBBIN JIOKYMEHT JUarpamMmm u Gopmyi

3.6

[TapameTpsl cTpaHuLbl, HymMepalus cTpaHull. /lo6aBieHre B JOKYMEHT KOJIOHTHTYIIOB,
CCBUIOK

3.7

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['00COBOM BBOA TEKCTA.
Ontuueckoe pacro3HaBaHue Tekcra. KommbloTepHblii mnepeBoa. Mcmonb3oBaHue
cepBucOB ceTH MHTEpHET 117151 00paboTKH TeKCTa

3.8

3HaKOMCTBO c rpadguyeckuMu penakTopamH. PactpoBbie PUCYHKH.
Hcnonb3oBanuerpaduyecKuXnpuMUTHBOB

3.9

Onepaiuy  peIakTUpPOBaHUs TpahUIecKuXx OOBEKTOB, B TOM YHUCIE ITUPPOBBIX
¢dororpadwii: U3BMEHEHHE pazMepa, 00pe3Ka, MOBOPOT, OTpaKeHHe, paboTa ¢ obIacTsIMU
(BBImENICHUE, KOINMHMPOBAHWE, 3aJMBKAa IIBETOM), KOPPEKIMs IIBETa, SPKOCTH U
KOHTPAaCTHOCTH

3.10

Bexropnast rpaduka. CozaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CpPEICTBAMU
TEKCTOBOTO nporeccopa U OpYTUX IIporpaMm (mpuIIOKEHMIA).
J106aBI€HUEBEKTOPHBIXPUCYHKOB B JIOKYMEHTBI

3.11

[TonroroBka MynbTUMEIUHHBIX Mpe3eHTanuil. Crnaiin. JlobaBneHue Ha ciaii TeKcTa u
n3o0pakennii. PaboTa ¢ HeCKOMbKUMHUCTAHIaMU

3.12

JloGaBneHre Ha Cilaiil ayAnOBU3YAIbHBIX JAHHBIX. AHUMAIHS. [ UIIepCChlUTKH

8 KVIACC

Kon

IIpoBepsieMbliidjieMeHTCOAEPKAHUSA

1

TeopeTnueckneoCHOBHIMH(GOPMATUKN

11

Heno3unuoHnHsle W MO3MLIMOHHBIE CHUCTeMbl cuucieHusd. Andasut. OcHOBaHME.
Pa3zépuyras ¢opma 3amnucu umcna. IlepeBon B JECATUYHYIO CHCTEMY YHUCEl,
3alMCaHHBIX B APYTUX CUCTEMAX CUMCICHUS

1.2

PumMmckascucreMacuucieHusa

1.3

JIBonuHas cucrema cumcienus. [lepeBon uensix yucen B npexnenax or 0 go 1024 B
JIBOMYHYIO CUCTEMY cuMcieHus. BoceMepuuHas cuctema cuucienus. IlepeBon uncen
U3 BOCBMEPHYHOH CHCTEMBl B JBOWYHYIO M JICCATHYHYIO CHCTEMBI M OOpaTHO.
[lecTHaanarepuynas cucrema cuucieHus. [lepeBon uncen w3 mecTHaAUATEPUIHON
CHCTEMBI B IBOMYHYIO, BOCbMEPHUHYIO U IECITHYHYIO CUCTEMBI U 00paTHO

1.4

ApudmeTrrueckue onepaiyy B JBOUYHON CUCTEME CUUCICHUS

1.5

Jlornueckue BuICKa3bIBaHUS. JIornueckue 3Ha4eHUs BBICKA3bIBAHUH. 3HeMeHTapHBIe n
COCTaBHbBIE BBICKa3bIBaHMA. Jlorndeckue omnepanuu: «u» (KOHBIOHKIUS, JOTHYECKOe
YMHOXKCHHE), «WJIW» (AU3IBIOHKIUSA, JIOTHYECKOE CIIOKEHHUE), «HE» (JIOTMYecKoe
orpunanue). Ilpuopurer norudeckux omnepauuit. OrnpeneneHne HCTUHHOCTU
COCTaBHOT'O BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYCHUSIX UCTHHHOCTU BXOMSIINX B HETO
SJICMCHTApPHBIX BBICKa3bLIBaHUU




1.6

Jlornueckue BBIPaKCHUS. HpaBHna 3alIMCHh  JTOTHYCCKHUX BBIpa)KeHPIfI. HOCTpOCHI/Ie
Ta6J'H/IH NCTHHHOCTH JIOTHYCCKHX BI)Ipa}KeHI/Iﬁ

1.7

Jlormueckue 3aeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAaMU KOMIIBIOTEPA

AJTOpUTMBI U IPOTPaMMHUPOBAHUE

2.1

IlonsaTue aJIropuTMma. Hcnonuaurenu AJITOPUTMOB. AHFOpI/ITM KakK IUIaH YHOpaBJICHUSA
HUCITOJTHUTCIIEM

2.2

CaoticTBa anroputma. CriocoObl 3aIUCH arOpUTMa (CIIOBECHBIH, B BHJIE OJ0K-CXEMBI,
Iporpamma)

2.3

AnroputmMuyeckue  KOHCTpyKuuu. KOHCTpykumusi — «ciegoBaHue».  JIMHEHHbIN
AITOPUTM. OrpaHnn4eHHOCTh JIMHENHBIX AJITOPUTMOB: HEBO3MOYKHOCTD
MPEAYCMOTPETh 3aBUCUMOCTh IOCJIE€AO0BATEIBHOCTU BBINOJIHSAEMBIX JCUCTBUU OT
HCXO/JHBIX JTAHHBIX

2.4

KOHCTPYKIII/HI «BCTBJICHHUC):. TIIOJJHAd W  HCIIOJIHaA (1)OpMI>I. Bremonnenue wu
HCBLITIOJIHCHUC  YCIIOBUA (I/ICTI/IHHOCTL 1 JIOXHOCTbH BBICKaSBIBaHI/Iﬁ). HpOCTBIe u
COCTAaBHBICYCIIOBUS

2.5

KOHCTPYKI_[I/ISI IIOBTOPCHUC): HUKIIBI C 3aJTaHHBIM YHCJIIOM HOBTOpCHHﬁ, C YCJIOBUCM
BBITIOJIHEHHAA, C nepeMeHHoﬁ OUKJIa

2.6

Paspabotka a1  (QoOpMaNbHOrO HCIOJHUTENS  alrOpUTMa, MPUBOAALIETO K
TpeOyeMoMy pe3ynbTaTy TMpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX aJTOPUTMOB C KCIIOJIb30BAHMEM LIMKJIOB M BETBJICHHM ISl yIpaBICHUS
dbopManbHBIMU  HUCIIOJIHUTEISIMU. BbllOIHEHHWE anropuTMOB BPYYHYHO M Ha
KommbioTepe. CHHTaKCHUYECKUE U JIOTHIeCKue OmMOKH. OTKa3bl

2.7

S3pik mporpammupoBanus (Python, C++, Java, C#, IlIkonabHbBINH AJITOpUTMHUCCKUI
SA3pik).  CucremanporpaMMHpOBAHHS:  PEJAKTOPTEKCTAIPOrpaMM,  TPaHCISITOD,
OTJIa YUK

2.8

HepeMeHHa;I: THII, M5, 3BHAYCHUC. Henme, BCIICCTBECHHLIC U CUMBOJIbHBIC IICPCMCHHBIC

2.9

Omneparop npucBauBaHus. Apu(pMeTUYECKUE BBIPAKEHUS U TIOPSA0K UX BHIYMCICHUS.
Onepauuy ¢ I1ENbIMH YUCIAMU: LEIOYHMCIECHHOE [EJIEeHHWEe, OCTAaTOK OT JAEJCHUS.
ITpoBepka AETMMOCTH OIHOT'O LIEJIOT0 YMCIIA Ha IPYroe

2.10

BerBnenus. CocraBHblE YCIIOBUS (3aIUCh JIOTUYECKUX BBIPAKEHUH Ha H3y4aeMOM
A3bIKE MporpaMMHpoBaHus). HaxoxxaeHne MUHUMyMa U MakCUMyMa U3 JBYX, TPEX U
4eThIPEX uncell. PenieHnexkBagpaTHoroypaBHEeHUs, UMEIOIErOBE]ECTBEHHBIEKOPHH

211

JuanoroBas oTiajzka HpoOrpaMM: IIOLIArOBOE BBIMIOJHEHUE, MPOCMOTP 3HAUYECHUM
BEJIMYWH, OTJAJ0YHBIM BBIBOJI, BHIOOP TOYKHA OCTAHOBA

212

[Mukn ¢ ycnoBueM. Anroput™m EBkinuaa ans HaxoxJIeHUS HanOOjbIIEero oOHIero
JeUTENs JIBYX HaTypalbHBIX uHced. Pa30ueHue 3amucu HAaTypaJlbHOI'O YHCIA B
NO3UIIMOHHOW CHCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTIETbHBIC

P

2.13

[ukn ¢ mepeMeHHOM. AJITOPUTMBI MPOBEPKH JAEITMMOCTA OJHOIO IEJIOro 4Yucia Ha
JIpyroe, MPOBEPKU HATYPaJIbHOI0 YKCIIA HA TPOCTOTY

2.14

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJNBHBIE (CTPOKOBBIE) IEPEMEHHBIC.
[TocumBonbHas 06paboTka cTpok. [1oacdér yacTOTHl MOSBICHHUS] CUMBOJNA B CTPOKE.




Bcerpoennble yHKIMUAIs100pabOTKUCTPOK

2.15

OmnpeneneHue BO3MOXHBIX —pe3yJIbTaToB pabOTHl alropuTMa NpU  3aJaHHOM
MHOXECTBE BXOJHBIX JAaHHBIX, OINpPEACICHUE BO3MOXHBIX BXOIHBIX [aHHBIX,
IIPUBOSIIMX K JAHHOMY pe3yJIbTaTy

9 KJIACC

Kon

HpOBepﬂeMblﬁi)JIeMeHTchep)KaHHH

1

[{udpoBasrpaMmoTHOCTH

11

['mob6ampHas cers MuTepuer. IP-ampeca y3moB. CereBoe XpaHeHHE AaHHBIX. MeTombl
HHIVMBUAYAJIIBHOTO W KOJUICKTHBHOI'O PasMCHICHHA HOBOH I/IH(bOpMaIII/II/I B HHTepHeTe.
Bonbinenanubie (MHTEpHET-TaHHbIE, B YaCTHOCTUIAHHBIECOIIHATbHBIXCETEH )

1.2

[lonsatue 00 wuHpOpManmoHHOW Oe3omacHOCTH.  YTpo3bl  HH(POPMAIMOHHOMN
Oe3omacHOCTH TpU paboTe B IIIOOANBHONW CETH M METOIBI MPOTHBOJACHCTBUS HM.
[IpaBuna Oe3onacHOW ayTeHTH(PUKAIUMU. 3amuTa JHYHOM WHQPOPMAIIMH B CETH
Wnrepner. besonacHele ctpateruu noseneHus B cetu Murepuer. Ilpenynpexnenue
BOBJICYCHUSI B JICCTPYKTHBHBIE W KPHUMHUHAJIbHBIE (DOPMBI CETEBOH AaKTUBHOCTH
(xubepOyumHT, GUIIMHT U Apyrue HOopMbI)

1.3

Bunsr nestenpHocTM B MHTepHere. HTEpHET-CEpBUCHI: KOMMYHHMKALlMOHHBIE
cepBUCHl (TOYTOBas Ciyk0a, BHICO-KOH(EPEHI-CBSI3b U JIpYTHe), CIpPaBOYHBIC
CITYXOBbI (KapThl, pacCIUCaHUs U JAPYTHE), TIOUCKOBBIC CIIYXKOBI, CIy>KObI OOHOBIICHUS
IpPOrpaMMHOr0 oOecredeHust U JIpyrue ciryk0bl. CepBUCHI TOCYJapCTBEHHBIX YCIYT.
OO6naunble XpaHuiMIa JaHHBIX. CpelncTBa COBMECTHOW pa3pabdOTKU JOKYMEHTOB
(onnaiin-oducer). IlporpammHoe oOecrieueHHe Kak BeO-CEpPBUC: OHJIAMHOBBIC
TEKCTOBBIC U rpapuuecKre peaaKTopbl, CpeIbl pa3padOTKUA MPOrpaMm

TeopeTnueckneocHOBHIMH(GOPMATHKU

2.1

Mopnens. 3aauu, pemaeMbie ¢ MOMOIIbI0 MoeupoBanus. Kinaccudukanum Moaenei.
MarepuanbHble (HaTypHble) W HH(QOpPMAlMOHHBIE Moaenu. HemnpepwsiBHBIE U
JucKkpeTHble Monenu. HMmuraunonnele wMoxaenu. Wrpossie  monenu.  OueHka
COOTBETCTBHS MOJICTTH MOJICTIUPYEMOMY OOBEKTY U IEJISIM MOICIUPOBAHUS

2.2

Tabmuunbie mosenu. Tabauia Kak mpecTaBIeHne OTHOIECHUS

2.3

ba3sl gannbix. OTOOp B TabNMUIE CTPOK, YAOBIETBOPSIOMINX 33JAHHOMY YCIIOBHUIO

2.4

I'pad. Bepmuna, pebpo, myts. OpHEHTUPOBAHHBIE W HEOPUECHTHPOBAHHBIC Tpadbl.
JmuHa (Bec) pebpa. BecoBas marpuiia rpada. nnHa mytn Mexay BepiuimHaMu rpada.
[Mouck ontumansHOro mMyTH B rpade. HauanbHas BepmnHa (MCTOYHHMK) M KOHEUHAs
BepiIMHa (CTOK) B OPHEHTUPOBAHHOM Tpade. BrruncineHuekonuyecTBanyreil B
HalpaBJIeHHOMAIMKInYecKoMTpade

2.5

HepeBo. Kopenn, Bepmmna (y3en), yuct, pebpo (mayra) nmepeBa. Brwicora nepesa.
[HonnepeBo.  Ilpumepbl  ucnonb3oBaHus  JepeBbeB.  llepeOopBapuaHTOB €
IIOMOIIbIO/IEpeBa

2.6

[lonatne  maremaTHuyeckod  MojeNM.  3ajaud,  peliaeMble C  TTOMOIIbIO
MaTeMaTHYeCKOro (KOMITBIOTEPHOro) MojenupoBaHus. OTanyue MaTeMaTHYecKOon
MOJIETT OT HaTypPHOH MOZEIH U OT CIIOBECHOTO (JINTEPAaTypHOI0) OMMMCAHUsS 00BEKTa




2.7

OTanbl  KOMIBIOTEPHOTO  MOJEIMPOBAHUS: IOCTAHOBKA  3aJauyd, MOCTPOEHUE
MaTeMaTUYecKOM MOJeNu, MporpaMMHas peaau3alus, TeCTUPOBAaHUE, IMPOBEICHUE
KOMIIBIOTEPHOI' O SKCIIEPUMEHTA, AHAJIN3 €r0 pe3y/bTaToB, YTOUHEHUE MOJIENIN

AJNTrOpuTMBI U IPOrpaMMHUPOBaHNE

3.1

Pa3Ouenue 3amaum Ha mnonzagaun. CocTaBieHHE alrOPUTMOB M TNPOrpamMm C
HUCIIOJIB30BAHUECM BCTBHCHHﬁ, OUKJIOB HW BCIOMOraTCJIbHBIX aJITOPUTMOB  JIA
YIIPaBJICHUS UCIIOIHUTEIEM HIIH JPYTHMHU HCIIOTHUTEISIMA

3.2

Tabnuynble BenuuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBICHHE U OTJIAJKa
IIPOrpaMM, pEeaM3yIOIUX TUIIOBbIE AJITOPUTMbI 0OPaOOTKM OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM M3 5I3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, IlxonbHbIi AnroputmMuueckuil SI3bIK): 3allOHEHME YHCIOBOIO MAacCHBa
CIIy4alHBIMM 4YHCJIaMH, B COOTBETCTBUHM C (OpMyJIOM WM MyTéM BBOJA 4YHCED,
HaX0)KJIEHUE CYMMBbI 3JIEMEHTOB MAacCUBa, JIMHEHHBIM MOMCK 33JaHHOI'O 3HAYEHUS B
MacCHBE, IMOJACYET 3JIEMEHTOB MAcCHBA, YIOBJICTBOPSIOIIMX 33JAHHOMY YCIIOBUIO,
HaXOXKJCHUE MHHUMAIIBHOT' O (MaKCUMaIBLHOTO) 3JIEMEHTA
maccuBa.CopTupOBKaMaccruBa

3.3

OO0paGoTka TIOTOKAa JAHHBIX: BBIUYUCICHHE KOJWYECTBA, CYMMBI, CPEIHETO
apu(METUYECKOro, MHUHUMAJIBHOIO M  MaKCHUMAaJbHOIO 3HAYEHHUS DJIEMEHTOB
IIOCJIEIOBATENBHOCTH, YAOBICTBOPSIONINX 3aJaHHOMY yCIOBHIO

3.4

VYnpasnenue. Curnan. O0parHas cBsi3b. [lomydeHrne CUrHaIoB OT U(GPOBBIX TATYNKOB
(xacaHus1, pacCTOSIHUS, CBETA, 3ByKa U Jpyroro). IIpumeps! ucnonb3oBaHus IpUHIIMIIA
0OpaTHO CBS3M B CUCTEMAax YIPaBIIEHUS TEXHUYECKUMH YCTPOWCTBAMH, B TOM YHCIIE
B poOotorexHuke. [Ipumepbl pPOOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa YIIPaBJICHUS
MBUKCHHEM B TPAaHCIOPTHOW  CHCTEME, CBapodHas JIMHHUS  aBTO3aBOJA,
ABTOMATHU3MPOBAaHHOE YIpPAaBIEHHWE OTOIUICHHEM JIOMa, AaBTOHOMHAs CHCTeMa
yIIpaBJICHUS TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHE CHCTEMBI)

HHudopMaimoHHBIETEXHOIOTUN

4.1

[Tonatne 00 »saeKTpOHHBIX Tabuuuax. Tumel JaHHBIX B siUeKax 3JIEKTPOHHOM
Tabnuuel. PegaktupoBanue u ¢opmatupoBanue tadnun. Berpoennsie dyHkumu ans
NOMCKa MaKCUMyMa, MUHUMYMa, CYMMBI B cpefHero apupmerndeckoro. CopTupoBka
JAHHBIX B BbIJENIEHHOM auana3oHe. Iloctpoenue auarpamm (rucrorpamma, Kpyrosas
yarpamma, ToueqyHasi uarpamma). BeiboptunaauarpaMmbl

4.2

[IpeoOGpa3zoBanne Gopmyn mnpu kKonmupoBaHuu. OTHOCUTENbHAs, aOCOITIOTHAA U
CMELIaHHas a/ipecanus

4.3

VYciioBHBIE BBIYMCICHUST B JJIEKTPOHHBIX Tabmumax. CyMMUpOBaHHE H TOJACUET
3HAa4YeHUH, OTBEYAIOMIMX 3a/laHHOMY YyciaoBHI0. OO0paboTKaOONbIINXHAOOPOBIAHHBIX.
YucneHHOeMOIeTMPOBAaHHE B AJIEKTPOHHBIXTA0IUIAX

4.4

Ponb nHGOpPMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTHUH SKOHOMHUKH MUPA, CTPAaHbI, PETHOHA.
OTxkpeiTEIe 00pazoBaTenbHBIE pecypchl. IIpodeccuu, cBs3anHble ¢ HHOOPMATUKON U
UH(POPMAIIMOHHBIMUA TEXHOJIOTUSIMHU: BeO-Iu3aiiHep, NPOrpaMMUCT, pa3paboTuuK
MOOWJIBHBIX TIPHJIOKEHUH, TECTHPOBIIMK, apXUTEKTOP MPOrPaMMHOIO OOECIeUeHHS,
CTELUAINCT 110 aHAIN3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 110 UH®OPMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBLHON MPOT'PAMMBI OCHOBHOI'O

OBILIET'O OBPA3OBAHUA

KoanposepsiemororpedtoBanus

IIpoBepsiemblie TPeOOBaHMS K MPeAMETHBIM
pe3yJbTaTaM 0a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpPaMMBbI OCHOBHOI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

3HaTh(ITOHUMATH )

11

Bnagenve  OCHOBHBIMH  MOHSATHSAMH:  WH(OpMaLus,
mepefava, XpaHeHHMe u = o0paboTka  WHQpOpManuH,
aTOpUTM,  MoOJeNb, UUGPOBOH  MPOIYKT U HUX
WCIONIB30BaHUE I PEIICHUs YYeOHBIX U MPAKTUUYECKHX
3a1a4

1.2

BnaneHHe TIOHATUAMMU BBICKA3bIBAHUC, JJOrH4YCCKast
ornepanus, JOrn4cCKOC BhIPAXKCHUC

YMmeTh

2.1

YMmeHnne ONepUpPOBaTh €IMHULIAMU HU3MEpPEHHUS
nH(OPMAITMOHHOTO 00BEMA U CKOPOCTH Tepeadu JaHHbBIX

2.2

YMeHue 3anuchiBaTh U CPaBHUBATH Ieible yucia oT 0 1o
1024 B pa3nIMyYHBIX MO3UIIUOHHBIX CHUCTEMAaX CUUCIICHUS C
ocHOBaHMsMH 2, 8, 16, BBINONHATH apudmeTnueckue
orepanuy HaJ HUMU

2.3

YMenue KOOAWPOBATH MU ACKOAHUPOBATH COO6H.I€HI/I$I 1o
3aJlaHHBIM TIPaBWJIaM; IMOHUMAaHUE OCHOBHBIX NPHHIIUIIOB
KOAMpPOBaHUS ~ WMHG(OpPMALMKU  Pa3IUYHOM  MPUPOIbBL:
TEKCTOBOM, TpaduecKoi, ayano

2.4

YMeHue  3amuchbiBaTh — JIOTMUECKUE  BBIPAXKEHHUS  C
UCIOJIb30BAaHUEM  JIU3BIOHKIUH, KOHBIOHKLIUH U
OTPULIAHUS,  ONpPENeNATh  MCTUHHOCTb  JIOTMYECKUX
BBIPQXCHUI, €CIIM M3BECTHBl 3HAYEHUS MCTUHHOCTU
BXOJAIIMX B HEro IEPEeMEHHbIX, CTPOUTh TaOIMIIbI
UCTMHHOCTU JJIsl JIOTMYECKUX BBIPAXKEHUH; 3alUCHIBATh
JOTMYECKUE  BBIPAXXKEHMS  HA  H3Y4aeMOM  A3BIKE
IPOrpaMMHUPOBAHUS

2.5

YMeHHne COCTaBiATb, BBINOMHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIOXHBIE AITOPUTMBI [UIS YIPABJICHUS
ucnonuutensamMu (Yepenamxka, YepTé&XHUK U Opyrue);
CO3[1aBaTh U OTJIAKUBATh MPOrPaMMbl Ha OHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[lIxonpHbIlt  AnropuT™Muueckuii  SI3bIK), peanu3yromue
HECJIOKHBIE aJITOPUTMBI 00pPaOOTKM YMCIOBBIX JAHHBIX C
MCIIOJIb30BaHUEM IIUKJIOB U BETBJICHUI; YMEHHE pa30UBaTh




3aJjaud  Ha TMoA3aJlayd, HCIIOJIb30BaTh  KOHCTAHTHI,
MEPEMEHHBIC U BBIPAKEHHUS PA3TUYHBIX THIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX); aHaJIM3UPOBATh
MPEI0KEHHBIN AT OPUTM, ONPENEIATD, Kakue
pe3yabTaThl BO3MOXKHBI TIPU  3aJaHHOM  MHOXECTBE
HWCXOJIHBIX 3HAUCHUH

2.6

YMmeHnne 3anmcarb Ha M3y4aeMOM A3BIKE
IIPOrpaMMHUPOBAaHUsl  AJITOPUTMBI INIPOBEPKH JIEITUMOCTU
OJHOTO LIEJIOTO YHCiIa Ha APYToe, IPOBEPKU HATYpPaJIbHOTO
qyclia Ha MPOCTOTY, BbIAEICHUS LU(dp U3 HATypaIbHOIO
4ucia, IOUCK MAaKCUMYMOB, MHMHHUMYMOB, CYMMBI
YHCIJIOBOY NOCIIEN0BATEIBHOCTH

2.7

Brnanenne ymMeHHeM OpPHEHTHPOBATHCS B HEPAPXUUECKON
CTpyKType (haiijioBOM cuctemsbl, padbortaTh ¢ (ailnoBoit
CHCTEMOM MEPCOHATBHOTO KOMITbIOTEpa C
UCTIONIb30BaHUEM TpaHuyecKoro MHTepdeiica, a UMEHHO:
cOo3/1aBaTh, KOMUPOBATh, IEPeMeNIaTh, MePEUMEHOBHIBATH,
yIaIATh ¥ apXUBUPOBATH (PaliiIbl M KaTaIoOru

2.8

BHaHeHI/IC YMGHI/ISIMI/I nu HaBbIKAMH HCITIOJIb30BAaHU A
MH(OPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIMA
JUTSI TIOMCKA, XpaHEeHUsI, 00pa0OTKHU | Tepeaun U aHaIu3a
Pa3IMYHBIX BUIOB HHPOPMAILIUU

2.9

YMeHue BBIOMpATh CIOCOO TPENCTaBICHUS JaHHBIX B
COOTBETCTBHH C TIOCTABJICHHOH 3a/1aueil (TaOIHIIBI, CXEMBI,
rpaduku, JMarpaMMbl) c HCITOJIb30BaHUEM
COOTBETCTBYIOUIMX TPOTrPaMMHBIX CpPEICTB 00paboTKU
TaHHBIX

2.10

YmMenue dbopmanuzoBath u CTPYKTYypHUPOBATh
nH(pOpMaIMIo, HUCIONB3YS DJICKTPOHHBIC TaOMWIBI IS
00paboTKH, aHAIM3a W BU3YAIM3AIMHA YHUCIOBBIX JaHHBIX,
B TOM 4YHCIIC C BBIICICHHEM JUana3oHa TaOMWIbl H
YIOpsI0YUBaHUEM (COPTUPOBKOI) €T0 JIEMEHTOB; YMECHHE
MPUMEHSTh B OJEKTPOHHBIX TaONHIAX (OPMYIBI JUIS
pacu€ToB C UCMHOIB30BAaHUEM BCTPOCHHBIX (YHKIUH,
aOCOJTIOTHON, OTHOCHUTEIIBHOM, CMEIIaHHOW ajpecalluu;
UCIIONB30BaTh JJICKTPOHHBIC TAONHIBI JUISI YHCICHHOTO
MOJICTHPOBAHUS B MPOCTHIX 3a7ayax M3 Pa3HbIX y4EOHBIX
MPEAMETOB




INEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbBIX HA OI'D I1O
NH®OPMATHUKE

Kon

IIpoBepsieMbliTdJIeMEHTCOACPKAHUA

HudpoBasrpaMOTHOCTD

11

@aiinsl 1 nanku (kataigoru). Ilpuniunsl nocrpoenus ¢aitnoseix cucreM. [lonaHoe
nMs daiina (manku). [Iyte k ¢aitny (manke). Pabora ¢ daititamu u karamoramu
CpeICTBaMH OIEPALlMOHHONW CHCTEMBI: CO3/1aHHE, KOMHMpPOBAHHE, IEpeMElIeHUE,
NepeuMeHOBaHNe U yaajeHue (aitoB u mamok (karanoroB). Tumbl (aiiios.
CeoiictBa (aitmoB. @DainoBerii MeHemkep. Ilouck ¢ainoB cpeacTBamu
OnepaiOHHON CUCTEMBI

1.2

O6benuHenne KomnbioTepoB B ceTb. Cethb MHTepHer. Beb-ctpanuiia, BeO-caidT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. Ilonck
uHpOpMAMK TIO KIIOYEBBIM CIIOBaM M 10 H300paxeHuto. JlocToBepHOCTH
nHdopmaruu, nomydeHHo w3 Murtepuera. IP-agpeca y3mo. CereBoe xpaHeHHE
JaHHBIX

TeopeTnueckneoCHOBBIMH(POPMATHKI

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh ONMHMCAaHUS HENPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB C TTOMOIIBIO TUCKPETHBIX TaHHBIX.

CumBon. AndaBur. MomuocTh andasuta. JlBowmunbeiii andaBur. KomudecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIHIA) (PMKCUPOBAHHOM JUTMHBI B IBOUMYHOM
angasute. IIpeoOpazoBanue moboro andasuta K ABomvyHoMmy. KommdecTBo
Pa3IMYHBIX CJIOB (PMKCUPOBAHHOM JJIMHBI B al(aBUTe ONpeeIEHHON MOLUTHOCTH.
KonupoBanue ciMBOJIOB OJHOTO ai(aBUTa ¢ MOMOIIBIO KOJOBBIX CIOB B JIPYTOM
andasute, KojmoBas Tabnuma, JexkoxupoBaHue. KoaupoBaHHMe — TEKCTOB.
PaBnomepnsbiit koa. HepaBromepnswiii koxa. Komupoka ASCII. BocbmubOuthbie
koaupoBku. Ilonsatue o komupokax UNICODE. [lexommpoBanue cooOuieHuii ¢
UCIOJIb30BaHHEM PaBHOMEPHOTO U HEpaBHOMEPHOT O KOJa.
HNudopmarmoHHbIii00bEMTEKCTA

2.2

HNudopmarimonHelii 00bEM JNaHHBIX. BUT — MUHMMaabHas C€IWHHUIA KOJIWYECTBA
nH(pOpMaIM — JBOWYHBIA pa3psi. EIWHULBI W3MepeHUs WHQPOPMAIHOHHOTO
00BéMma JIaHHEBIX. bur, Oair, KHJIO0AMT, Mera0aur, rura0air.
CkopocThliepeIadiIaHHbIX. ETUHUIBICKOPOCTUIIEpETauH TaHHBIX

2.3

KomupoBanue nBera. IIBeroBeie monenu. Moaens RGB. I'myOuna komupoBaHUsI.
[Tanutpa.

PactpoBoe u BekTopHOE TmpeacraBieHue wu3o0pakeHuid. Ilukcenn. OrueHka
nH(OPMAIMOHHOI0 00bEMa rpaMueCKHUX JaHHBIX I PACTPOBOI'0 H300paKCHHS

2.4

KonupoBanue 3Byka. PaspsnHocTts M wactora 3amucu. KoiauuecTBO KaHaloB
3aIUCH.

OneHka KOJIWYECTBEHHBIX MAapaMeTpOB, CBA3aHHBIX C NPEJICTABIECHUEM U
XpaHEeHHEM 3BYKOBBIX (ailiioB

2.5

Hemnosuimonnele ¥ MO3UIIMOHHBIE cucTeMbl cuucieHus. Andasut. OcHOBaHUE.
Pa3Bépuyras ¢opma 3anmcu umcna. IlepeBoa B JECATHUHYIO CHCTEMY YHCEN,




3alMUCAHHBIX B APYTUX CUCTEMAX CHUCIICHUA.
PumckascucremacumcieHus

2.6

JBonuHas cucrema cuncienus. [lepeBoy uenbix yncen B npeaenax ot 0 go 1024 B
JIBOMYHYIO cuUCTeMy cuuciienus. BocbmepuuHnas cucrema cuucienus. [lepeBoj
YUCel W3 BOCBMEPUYHOM CHUCTEMBl B JBOMYHYIO U JCCATHUYHYIO CHUCTEMBI H
oopatHo. IllectHaamarepuunas cucrema cuuciaeHus. llepeBoxg dmcen U3
MIECTHAAIIATEPUYHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO M JCCATUYHYIO
CUCTEeMBI 1 00paTHO. Apu(MEeTUYECKHUEONepAIIUU B IBONTHONCUCTEMECUUCIICHUS

2.7

Jlornueckue BBICKa3bIBaHU. Jlornueckue 3HAYECHUS BBICKA3bIBaHUM.
OneMeHTapHble W COCTaBHBIE BBICKAa3bIBaHMA. Jlormdeckue onepanuu: «u»
(KOHBIOHKIIMS, JIOTMYECKOE YMHOXKEHHE), <«UIu» (AU3BIOHKLHS, JOTMYECKOe
CIIOKEHHUE), «HE» (JIOrMUecKoe oTpulaHue). [IpuopuTeT JOrM4eckux ornepanuii.
OmnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHMS, €CJIM M3BECTHBI 3HAUYCHUS
HMCTUHHOCTH BXOSIIMX B HEro 3JEMEHTapHbIX BbICKa3bIBaHUU. Jlornueckue
BbIpakeHus. [lpaBuna 3ammcu JIoruueckux BblpakeHuil. I[loctpoeHue Tabmuiy
HUCTUHHOCTH JIOTUYECKUX BBIPAKEHUN

2.8

Jlornyeckue 31eMeHThI. 3HAKOMCTBO C JIOTHYSCKMMH OCHOBaMU KOMIIBIOTCpa

2.9

HenpepriBHble 1 quckpeTHbie Monaenu. MiMutannonueie moaenu. MrpoBeie Mmoaenu.
OreHKa aIeKBaTHOCTH MOJIETTH MOJICTUPYEMOMY OOBEKTY U IEISIM MOJICIIUPOBAHUS

2.10

Tabnuunbie mMonmenu. Tabnmuila Kak TPENCTaBICHUE OTHOIICHHS. ba3bl JTaHHBIX.
OT160p B TabIHUIE CTPOK, YIOBICTBOPSIOIINX 33JAHHOMY YCIOBUIO

2.11

I'pa¢. Bepuiuna, pedpo, nyrs. OpreHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE I'padbl.
Hnuna (Bec) peOpa. BecoBas martpuna rpada. JnuHa myTn Mexay BepUIMHAMHU
rpaga. Ilouck ontumansHoro nyrtu B rpade. HauanpHas BepimimHa (MCTOYHHMK) U
KOHEYHAas BEpIIMHA (cToK) B OPUEHTUPOBAHHOM rpade.
BrruncrienuexonnuecTBanyTeld B HarpaBJieHHOMaMKInYecKoMrpade

2.12

Hepeo. Kopens, BepmmHa (y3en), nuct, pedpo (mayra) nepesa. Bwicota mepesa.
[MonnepeBo. Ilpumepbl ucnonb3oBaHUs  JiepeBbeB. [lepebopBapuaHTOB ¢
MTOMOIIBI0JIEpEBa

ANTOpUTMBI U TPOrpaMMHUPOBaHNE

3.1

CgoiictBa anroput™a. CriocoObl 3amycu airopuTMa (CIOBECHBIM, B BHAE OJIOK-
CXEMBI, IPOrpaMma).

CocraBiieHHuEe alNropuTMOB U MPOrPaMM C MCIOJIb30BAHUEM BETBJICHMM, LIMKJIOB U
BCIIOMOTaTeJIbHBIX ~ QJICOPUTMOB Ul  ylpasieHuss ucnonHuresneM (PoOor,
UYepenamika, YepTé&xHUk U japyrue). BblnonHEHHEaNrOpUTMOBBPYUYHYIO U
HaKOMIIBIOTEPE

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlkonbHbIit
AnroputMu4ecKuii SI3bIK).

Cucrema nporpaMMHpOBaHUS: PEJaKTOp TEKCTa MPOTrpaMM, TPAHCIATOpP, OTIa UK.
IlepemenHas: Tum, ums, 3HadeHuWe. llenble, BEIIECTBEHHbIE M CHMBOJIbHBIE
MIepEeMEHHBIE.

Omneparop mnpucBauBaHus. ApudmeTrndeckue BBIPAKEHHUS U TOPSIAOK UX
BbluMcaeHUs. Onepanuy ¢ LEJIbIMU YNCIaMU: LIEJOYUCIEHHOE JIEJIEHUE, OCTaTOK OT




nenenus. Bersnenus. CoctaBHbIE yClIOBHS (3alIMCh JIOTMYECKUX BBIPRXKEHHUH Ha
M3Yy4aeMOM sI3bIKe MporpaMmmMupoBanus). Haxoxnenne MuHUMyMa

U MaKCHUMYyMa U3 JBYX, TPEX U 4eThIpEX uuncell. PelieHne KBajpaTHOrO ypaBHEHMUS,
MMEIOLIETO BEIECTBEHHbIE KOpHU. [lukn ¢ ycnoBueM. AnroputMm EBknmpa i
HaXOXJIE€HHsS HaAuOONbIIEro OOIMIer0 JEeNUTeNsl JBYX HaTypalbHBIX YHCEl.
Pa30Ouenue 3anucu HaTypaJbHOIO YHUCIIa B TIO3MIIMOHHOW CHCTEME C OCHOBAaHUEM,
MeHbIIUM WM paBHbIM 10, Ha otxaenbHble 1U@pel. Lukn ¢ nepeMeHHON.
AJNTrOpUTMBI TPOBEPKU JEIMMOCTH OJHOTO LIEJIOr0 YHcia Ha JIPYroe, MpPOBEPKH
HaTypaJIbHOT'O YKCia Ha IPOCTOTY

3.3

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
ITocumBonbHast 06paboTka cTpok. [1oacyér 4acTOThI MOSIBICHUS] CHMBOJIA B CTPOKE.
Bcerpoennbied yHKIUU1100pabOTKUCTPOK

3.4

OmnpeneneHre BO3MOXHBIX pE3yJbTaTOB pabOThl alropuTtMa IpH JaHHOM
MHO)XECTBE BXOJHBIX JAHHBIX, OIPENEICHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
MIPUBOAIIMX K JAHHOMY pE3yJbTaTy

3.5

Tabnuunbie BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBBl. CocTaBlIeHHE H
OTJa/IKa MPOrpaMM, Pealn3yIOUINX TUIIOBBIE AITOPUTMbI 0OPAOOTKU OJTHOMEPHBIX
YHCIOBBIX MAaCCHBOB, Ha OJHOM H3 S3BIKOB mMporpammupoBanus (Python, C++,
[MTackans, Java, C#, IlIkonbHbI ANTOpUTMHYECKUNA SI3BIK): 3aII0THEHUE YHUCIIOBOTO
MaccHBa CIy4ailHBIMU YHCJIaMH, B COOTBETCTBUH ¢ (OpMYIOM WM MyTéM BBOAA
YHUCeN, HaXOXKJICHHE CYMMBI SJIEMEHTOB MAcCHBA, JMHEHHBIN TOWCK 3aJaHHOTO
3HAYEHUs B MACCUBE, MOJICYET JIEMEHTOB MAacCHBA, YAOBJIETBOPSIONIUX 3aIAHHOMY
YCIOBHIO, HAXOXJIEHHE MHUHUMAIBHOIO (MakCMMajbHOI'0) 3JIEMEHTa MacCHBa.
CoptupoBka MaccuBa. OOpaboTka TOTOKA JAaHHBIX: BBIUMUCICHHUE KOJIMYECTBA,
CYMMBI, CpeIHEro apu(pMEeTHIeCKOro, MUHIMAIILHOTO ¥ MAaKCUMAJIBHOTO 3HAYCHUS
3JIEMEHTOB IOCJIEI0BATEIbHOCTH, YIOBICTBOPSIIONINX 3aJaHHOMY YCIIOBHIO

3.6

VYmopasnenue. Curnan. OOpaTtHast cBsi3b. llodmydeHuwe CHTHajIOB OT HHUQPPOBBIX
JaTYNKOB  (HampuMep, KacaHWs, pAcCTOSHHS, CBeTa, 3ByKa). [Ipumepsl
HUCITOJIB30BaHU IMpUHIMIIA O6paTHOI71 CBA3U B CUCTEMAxX YIIpaBJICHHUA
TEXHUYECKUMHU YCTPOMCTBAMH C TIOMOIIbIO JaTYUKOB, B TOM 4HCIE B
pOOOTOTEXHUKE

NHupopmaiimoHHBIETEXHOIOTUH

4.1

TexkcToBbIE TOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, ad3all, CTpoKa,
CJIOBO, CUMBOJI).

TekcToBBII  mpoueccop —  HMHCTPYMEHT  CO3JaHMsl, pPEJaKTUPOBaHUSA W
¢dbopmatupoBanusi TekcToB. [IpaBuna HaOopa Tekcra. PemakTupoBaHUE TeEKCTa.
CpoiictBa cumBonoB. Hlpudgt. Tunsl mpudroB (pyOseHble, ¢ 3acedykami,
MoHowmupuHHbIEe). [lomykupHoe M KypcuBHoe Hauepranue. CBoiicTBa aO3aleB:
rpaHulbl, ab3alHBIA OTCTYI, MHTEpBaJ, BblpaBHHBaHME. [lapamMeTpbl cTpaHMIIbBI.
CruneBoe ¢opmarupoBanue. CTpyKTypupoBaHHE HWH(OpPMAIUU C TTOMOIIBIO
CIHMCKOB U Tabnuu. MHoroypoBHeBble criucku. J[oOaBneHune Tabaull B TEKCTOBBIC
JNOKyMeHThl. BcraBka wu300pakeHHH B TEKCTOBbIE JOKYMEHThHL. (OOTekaHue
M300paXCHU TEKCTOM. BKIIIOYCHHE B TEKCTOBBIA JOKYMEHT AWAarpamm, (GOpMYII,
HyMEpaluu CTpaHUL], KOJOHTUTYJIOB, CCBIJIOK M IPYTUX 3JIEMEHTOB




4.2

PactpoBsie pucynku. Mcnonb3oBanue rpadudecKux NPUMUTHBOB.

Omnepanuu perakTUpOBaHUs TpadUUeCKUX OOBEKTOB, B TOM YHCIE ITHU(PPOBBIX
¢dororpaduii: u3MeHeHHEe pa3Mmepa, oOpe3Ka, IMOBOPOT, OTpaKeHHe, padora cC
obmactssMu (BbIAETICHUE, KOMHPOBaHHE, 3aJIMBKa I[BETOM), KOPPEKIIHs I[BETa,
SIPKOCTH M KOHTPAacTHOCTH. BekropHas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMHU CPEACTBAMH TEKCTOBOI'O IIpOLEecCOpa WM JPYIHX IIPOrpaMMm
(mpunoxenwnii). J[06aBIeHNEBEKTOPHBIXPUCYHKOB B TOKYMEHTBI

4.3

[TonroroBka MynbTUMEOWHHBIX mpe3eHTanuil. Cmaiin. JlobaBnenue Ha cnaiia
TeKCcTa U u300pakeHnii. Pabora ¢ HeckombkuMu ciaigamu. JloGaBieHrne Ha Cllai
ay/IMOBU3YaJIbHBIX TAaHHBIX. AHUMaIus. [ unepcchuiku

4.4

Tunbl gaHHBIX B SYCHKax AJICKTPOHHOW Tabmuibl. PemaktupoBanue u
¢dopmarupoBanue Tabmul. BcrpoeHHble (GyHKIMHM JUIS [IOMCKa MaKCUMyMa,
MUHHMYMa, CyYMMBbI W cpemHero apudpmernyeckoro. CoOpTHpOBKa JaHHBIX B
BBIZICSICHHOM Jnuamnazone. [loctpoenune amarpamm (TUCTOrpamMma, KpyroBas
auarpamMma, TOouedHas auarpamma). Beibop tuma muarpammel. [IpeoOpa3zoBanue
dbopmyn mnpu komupoBaHMH. OTHOCHTENbHas, aOCONMIOTHAsS ¥ CMeIIaHHas
azpecanus

4.5

VYCrioBHBIE BBIYHCICHUS B AJIEKTPOHHBIX Tabmunax. CyMMHpOBaHHE W IOICYET
3Ha4YeHUH, OTBEYAOLINX 3aJaHHOMY YCIIOBHIO.
O06paboTKa0OIBIINXHAOOPOBJAHHBIX. YucneHHOEMOIETUPOBAHUE B
3JICKTPOHHBIXTAOTUIIAX




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Uudopmaruka: 7-i knacc: 6a30BbIi ypOBEHB: YUEOHHK; 5-€ uzganue, nepepadboranHoe bocora
JILJIL., BocoBa A.FO. AkmmonepHoe obmiectBo «M3natensctBo «IIpocBemienney

* Unopmaruka: 8-if kiacc: 6a30BbIi ypoBeHB: y4eOHUK; 5-¢ u31aHue, nepepadboranHoe bocosa
JLLJI., BocoBa A.1O. Akmuonepnoe o6miectBo «M3naarensctBo «IIpocBemenue»

* Mudopmaruka: 9-if kinacc: 6a30BbIi ypOBEHb: YUeOHUK; 5-€ u3aanue, nepepadborannoe bocosa
JI.JI., BocoBa A.}O. AkmronepHoe obmectBo «M3natensctBo «IIpocemmenue

METOAUYECKUE MATEPUAJIBI JIUIS1 YUUTEJIA

HNudopmaruka (6a30Bblil ypoBeHs). Peanu3zanus @PI'OC ocHOBHOro 00111ero oopa3oBaHus:
meTtoauueckoe nocoodue g yuurens / JI.JI.bocosa. ®I'BHY «HCcTUTYT cTpateruu pa3BUTHS
oOpazoBanust PAO»

Bbocoga JI. JI. Madopmaruka. 7,8,9 kiaccel: caMOCTOSATENbHBIE U KOHTPOIbHbBIE paboTsl / JI. JI.
bocosa, A. FO. bocoBa u ap.-M: [Ipocsemienne

Bocosa JI. JI. Uadopmatuka. 7-9 knaccel. Komnbrorepusiit npaktuxym / JI. JI. Bocosa, A. FO.
bocosa, H. A. AkBusnsnoB — M.: [IpocBenienne

bocoga JI. JI. Undopmaruka: pabouast Tetpanpb mist 7 kiacca : B 2 4. / JI. JI. Bocoga, A. }O. bocoBa u
Ip. — M. : [IpocBemienue

bocogall. JI. Undopmaruka: padouas Terpaap i 8 kinacca : B 2 4. / JI. JI. Bocosa, A. FO. bocoBa u
np. — M. : [IpocBenienue

Bocosa JI. JI. Uadopmatuka: pabouas Terpans mis 9 knacca : B 2 4./ JI. JI. bocoBa, A. FO. BocoBa u
np. — M. : [IpocBenienue

A P®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubnuoreka ITOK https://m.edsoo.ru
Astopckas mactepckas JI. JI. Bocosoii: https://bosova.ru/
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