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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma mo nH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC 00O, a Takxke denepaibHOl paboyeil mporpaMMbl BOCITUTaHUSI.

[Iporpamma o unpopmaTike 1aET NpeACTaBICHHE O IEeJIIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCIIUTAHMS M Pa3BUTUS 00YyYaIOIIUXCS CPEICTBAMH MH(POPMATUKU Ha
0a30BOM ypOBHE, YyCTaHaBIWBaeT OOS3aTEIBHOE TMPEAMETHOE COJEpKAHUE,
peayCMaTpPUBAET €ro CTPYKTYPUPOBAHHE 110 pa3jieiaM U TEMaM.

[Tporpamma 1o nHGOPMATHKE OTIPEICIAET KOTMICCTBCHHBIC U KAUYCCTBEHHBIC
XapaKTepUCTHKU Y4eOHOTO MaTepHaia JJs KaXIO0TO roja U3ydeHus, B TOM YHUCIIe
JUIS COAEPXATEeNbHOTO HANOJHEHHs] Pa3HOrO BHJAA KOHTPOJIS (MPOMEXYTOUHOU
aTTeCTalluu oOyyJarormxcs, BCEPOCCUMCKUX MPOBEPOUHBIX pabor,
roCyJapCTBEHHOW UTOTOBOM aTTECTAIUN).

[Tporpamma mo uHGOPMATHKE ABISETCS OCHOBOM JIJISI COCTABJICHHS aBTOPCKHUX
y4eOHBIX MPOTPaMM, TEMATHIECKOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

[ensmu n3ydenust vHGOpMATUKK HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHMUsI
SIBJISTFOTCSI:

dbopMHpOBaHWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSA HAayKh WH(POPMATHUKH, TOCTHIKCHHSIM HAyYHO-TEXHHYECKOTO
nporpecca U OOUIECTBEHHON MPaKTUKH, 3a CUET PAa3BUTHUSL MPEACTABICHUU 00
uH(pOpMAITMN KaK O BaXHEHIIIEM CTPATETUYECKOM PECypce pPa3BUTHS JUYHOCTH,
rocyJapcrBa, oOIlecTBa, IOHUMAHUSA POJU HWHOOPMAIMOHHBIX MPOIECCOB,
WH()OPMAITMOHHBIX PECypcoB W HMH(GOPMAIIMOHHBIX TEXHOJOTHH B YCIIOBHSIX
udpoBoii TpaHchopmaIii MHOTUX cdep KU3HU COBPEMEHHOT0 00I1IEeCTBa;

o0OecrieyeHue YyCJIOBHH, CIMOCOOCTBYIOIIMX PAa3BUTUIO AITOPUTMHYECKOTO
MBIIIJICHUST KaK HEOOXOAMMOTrO YCIOBUS MPOPECCHOHAIBHONW IEATEIHLHOCTH B
COBPEMEHHOM HWH()OPMAIIMOHHOM OOIIECTBE, MPEANOJIaraiero CrnocoOHOCTh
oOydaromnierocsi pa30oMBaTh CJOXHbIE 3a7aud Ha OoJiee MPOCThIEe MOJ3a/1auH,
CpaBHUBATh HOBBIE 33JIa4¥ C 3a/1a4aMHy, PEIIEHHBIMHA paHee, ONPEACIIATh Mard JJIs
JOCTIDKCHUSI pe3ysIbTaTa M TaK Jajiee;

dbopMHupOBaHWEe W Pa3BUTHE KOMIIETCHIIMA OOydJalomuxcs B 001acTH
UCIOJIb30BaHUsI MH(HOPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI, B TOM YHCIIE
3HaHWH, YMEHUW W HaBBIKOB pabOThl C WH(POPMAIHMEH, MPOrpaMMHUPOBaHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX NHU(PPOBBIX Cpelax B YCIOBUAX OOCCICUCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YUaroIIerocs;

BOCITUTAHUE OTBETCTBEHHOT'O U M30MPATEIHLHOTO OTHOIICHHS K MHPOPMAIIUH C
y4éTOM TIPABOBBIX M ITHYECKUX aCIEKTOB €€ pacmpoCTpaHEHUs, CTPEMJICHUS K
NPOAODKEHNUI0 00pa3oBaHus B 00JacTH HMHQPOPMAIMOHHBIX TEXHOJOTHHA U



CO3MJIaTEIbHON JI€ATEIBHOCTH C TPUMEHEHHEM CpeACTB HH(OPMALMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 001IEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMAaTUKM KaK HAYYHOM JUCUUIUIMHBL, H3y4Yarolleu
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTH3alUK HHPOPMAIIHOHHBIX
IPOLIECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JaCTM  NpUMEHEHUs  MHQPOPMATHUKH, HPEXKIE  BCErO
uH(OPMAIIMOHHbIE TEXHOJOTHH, YIIPABJICHUE U COLIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWH(DOPMAaTUKH H  HHPOPMALUOHHON
NEeSATENBHOCTH.

N3yuyenne uWHGOpPMAaTUKM  OKa3bIBA€T CYLIECTBEHHOE BIMSHHME  Ha
(GopMupOBaHHE MHUPOBO33PEHUSI OOYYAIOLIErocs, €ro >KU3HEHHYIO MO3UIUIO,
3aKJIa/IbIBA€T  OCHOBbI ~ MOHUMAaHUA  OPUHIMUIOB  (DPYHKIMOHHPOBAHUA U
UCII0JIb30BaHUsI MH()OPMAIIMOHHBIX TEXHOJIOTUI KaK HEOOXOAUMOr0 MHCTPYMEHTA
OPAaKTUUECKU JIIOOOM JeATeIbHOCTH W OAHOrO U3 Hauboyiee 3HAUYMMBIX
TEXHOJIOTMUYECKUX JIOCTUKEHUN COBPEMEHHON IIUBMWIIM3ALMU. MHOTHE MTpeIMETHBIE
3HaHMSI M CIOCOOBI JIEATENbHOCTH, OCBOCHHBIE OOYyYarOUIMMUCS TMPU U3YYEHUHU
UH(OPMATUKH, HaXOAAT NPUMEHEHHE KaK B paMKaX 00pa30BaTEebHOrO Mpolecca
OpU HM3YyYEHUH JPYrUX MPEAMETHBIX O0JacTeil, TaKk M B HHBIX >KU3HEHHBIX
CUTyallUsIX, CTAHOBSTCS 3HAUMMBIMHU JJIs1 (DOPMHUPOBAHMS KAUECTB JIMYHOCTH, TO
€CTb OpPHEHTHpPOBaHbl Ha (HOPMHpPOBAHHE METANPEAMETHBIX M JIMYHOCTHBIX
pe3yJIbTaTOB OOyUYECHUSI.

OcHoBHBIE 3a1aun yueOHOro npenmera «MHpopmaruka» — chopMupoBaTh y
00yYaroIIuXCs:

NOHMMaHHE MPHUHLMIIOB YCTpoilcTBAa M (YHKIUOHHPOBAHUS OOBEKTOB
U(GPOBOrO OKPYXKEHUS, MPEACTABICHUS 00 UCTOPUM M TEHACHUUSAX DPAa3BUTHUS
uH(popMaTHKK nieprojia HudpoBoil TpaHchopMaIui COBPEMEHHOTO 00I1IeCTBa;

3HAHMSI, YMEHHSI U HAaBBIKM I'PAMOTHOM MOCTAaHOBKHU 3aJa4, BO3HUKAIOIIMX B
NPAKTHYECKON AESTeNbHOCTH, JUIsl MX PEIICHUS C MOMOIIBI0 HHPOPMAIIMOHHBIX
TEXHOJIOTMM, YMEHHUS M HaBBIKM (HOPMaJIU30BAHHOTO OINHCAHUS TOCTaBJIECHHBIX
3ajady;

0a3oBbple 3HaHHUS 00 MH(POPMALMOHHOM MOJIEIMPOBAHHWU, B TOM YHUCIE O
MaTEeMaTUYECKOM MOJIEJIMPOBAHUY;

3HAHME OCHOBHBIX AJTOPUTMHUYECKHX CTPYKTYpP U YMEHHE NPUMEHATH 3TU
3HaHUS JUIS IOCTPOEHUS AJITOPUTMOB PELICHUS 3aad MO0 HUX MaTeMaTH4YECKUM
MOJIETISIM;

YMEHUSI U HABBIKM COCTAaBJEHHUS MPOCTBIX NPOrpaMM IO MNOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 SI3bIKOB IPOrPaMMHMPOBaHUS BBICOKOTI'O YPOBHS;



YMEHUSI HW HaBbIKU J(PQGEKTHBHOTO HCIOIB30BAHUS OCHOBHBIX THUIIOB
NPUKJIATHBIX MporpaMmM (TIPUIIOKEHUH) 001ero Ha3HauYeHUsT 1 WH()OPMAITMOHHBIX
CUCTEM JJISI PEUICHUsSI ¢ UX MOMOIIBI0 MPAKTUUCCKUX 3aJ]1ad, BIaJCHHE 0a30BBIMH
HOpMaMH WH()OPMAITMOHHOW JTHKM W TIpaBa, OCHOBAMU HWH(POPMAIIMOHHOMN
0Ee30ITaCHOCTH;

yMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YyJbTAThl PEUICHUS MPAKTUYECKHUX
3alad C TIOMOINBIO WH(MOPMAINMOHHBIX TEXHOJOTHH, NPUMEHATH IOJyYeHHBIC
pe3yabTaThl B MPAKTHUECKOU JACATEITHHOCTH.

[lemn w 3amaum u3ydeHUsT WHPOPMATUKH HAa YPOBHE OCHOBHOTO OOIIETO
0o0pa30BaHUs OMPENIETISIOT CTPYKTYPY OCHOBHOTO COJIEp KaHUs y4eOHOTO MmpemeTa
B BUJIC CIIEAYIONUX YETHIPEX TEMATHUECKUX Pa3JICIOB:

¢ poBas rPaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATHKH;

QITOPUTMBI ¥ TIPOTPaMMHPOBAHNE;

uH(OPMAITMOHHBIC TEXHOJIOTUH.

Ha m3yuenme mHpopmarukm Ha 6a30BoM ypoBHe oTBomuTcst 102 gaca: B 7
kiacce — 34 yaca (1 gac B Hegemo), B 8 kinacce — 34 gaca (1 yac B Henento), B 9
kiacce — 34 Jaca (1 4ac B Hezelo).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

udpoBasi rpaMOTHOCTDH

KoMnbroTep — yHuBepcajJbHOe YCTPOHCTBO 00pa00TKH JaHHBIX

KoMmproTep — yHUBEpCAIBHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroIiee 1o
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OCHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa M HX Ha3zHaueHue. Ilpoueccop.
OnepatuBHass M JOJTOBPEMEHHAS TMaMsATh. YCTPOMCTBA BBOJAa M BBIBOJA.
CeHcopHBIII BBOJ, AAaTYUKHM MOOWIBHBIX YCTPOMCTB, CPEICTBAa OMOMETPUYECKOU
ayTeHTU(UKAIIUN.

HcTopus pa3BUTHS KOMITBIOTEPOB U ITporpaMMHOro obecrnedenus. [lokonenus
KOMIIBIOTEPOB. CoBpemeHHbIE TEHICHLIUU pa3BUTHA KOMIIBIOTEPOB.
CynepKkoMIbIOTEPHI.

[TapaytenbHbIE BEIYUCIICHUS.

[lepconanbHbiii kKoMmbioTep. [Iporeccop U ero xapakTEepUCTHKU (TaKTOBas
4yacToTa, pa3psaaHocTh). OmepaTuBHas mnaMmsTh. JlonroBpeMeHHass MamsTh.
VYerpoiictBa BBoAa U BhiBojJa. OOBEM XpaHUMBIX JAaHHBIX (OMEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUNA U TBEPAOTEIbHBIN TUCK, TOCTOSIHHAS NaMsATh CMapTPoHa) U
CKOPOCTb JOCTYIIA ISl Pa3JIMYHbIX BUIOB HOCUTEIEH.

TexHuka 6€30MaCHOCTH U MIpaBujia pabOThl Ha KOMITBIOTEPE.

IIporpamMMbI U JaHHBIE

[IporpammHoe obOecneuenre kommbtorepa. llpuknaaHoe mnporpammHoe
oOecrieueHue. CucremHoe pOrpaMMHOE obecrnieyeHue. Cucrembl
nporpammupoBaHus. [IpaBoBas oxpaHa mnporpaMm M JaHHBIX. becruiaTHele u
yCJIOBHO-0ecmiaTHbIe mporpaMMbl. CBOOOHOE TPOrpaMMHOE 0OECIICUeHHE.

@aitnbel 1 nanku (karamoru). [IpuHIMOB MOCTpOeHUs (PaIOBBIX CHCTEM.
[lonnoe ums ¢aiina (manku). [lyte k aitny (manke). Pabora c¢ daiinamu u
KATaJIOraMy CpEICTBAMHU ONEPALMOHHOM CHCTEMBI: CO3JaHuEe, KOIMPOBAaHUE,
nepeMelieHne, IepeuMeHOBaHle U yaanenue (anaoB 1 mamnok (karaaoros). THIIBI
daiinos. CaoiictBa (aitioB. XapakTepHble pa3Mepbl (ailyioB pa3IUyHBIX THIIOB
(cTpaHulla TEKCTa, AJNEKTPOHHAs KHUra, (poTorpadus, 3amuch MNECHU, BUICOKIUII,
NOJIHOMETpaXXHbI (uiabM). ApxuBauusi AaHHbIX. VCIOab30BaHHE MPOrpaMM-
apxuBaropoB. DaitnoBerii MmeHemkep. [lonck ¢ainoB cpencTBamMu oneparuoOHHON
CUCTEMBI.

KomMmnbroTepHble BUPYChl M IpyTHE BPEAOHOCHBIE MporpaMmsl. [Iporpammel
JUISl 3aIIATHI OT BUPYCOB.

KoMmnbrorepubie ceTn



OO0beauHenne KoMmipioTepoB B ceTh. Cerb MuTepHer. Beb-cTpanuna, Beo-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckobie cuctemsl. [lonck
uHbOpMaAIMU TO KIIOYEBBIM CJIOBaM W TIO0 H300paxeHuro. J[ocToBepHOCTH
uHbopMaIuy, noirydeHnoun u3z uarepuera.

CoBpeMeHHBIE CEPBHUCH MHTEPHET-KOMMYHHKAITUH.

CereBoli »THKET, 0a30BbIe HOPMBI WH(DOPMAIMOHHOW STUKH U TIpaBa MpH
pabote B Untepuere. Ctpareruu 6e3onacHoro noseaeHus B UutepHere.

TeopeTnyeckue 0CHOBBI HHPOPMATHKH

HNudpopmanus 1 uHGOpMaALMOHHBIE POLECCHI

HNudopmarust — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmarnus kak cBeieHUs, TpeIHa3HAYCHHBIE JIJI1 BOCIIPUSTUS YEJIOBEKOM,
u  uHopMammMs Kak JIaHHBIE, KOTOpble MOTYT OBITH  00pabOTaHBI
aBTOMAaTU3UPOBAHHOMN CUCTEMOM.

JIMCKpEeTHOCTh MaHHBIX. BO3MOKHOCTh ONMMCAaHMS HEMPEPHIBHBIX O0OBEKTOB U
IPOLECCOB C MOMOUIbIO AUCKPETHBIX JAHHBIX.

NudopmanmonHsie MpOIECChl — TMPOLECCH], CBSI3aHHBIE C XpaHEHUEM,
npeoOpa3oBaHUEM U MepeIaveii TaHHbIX.

IIpeacraBijienue uHpopManuu

CumBon. AndaBur. MomHocTs andasuta. Pa3zHooOpa3ue s3bIKOB U
andasutoB. EcrecTBeHHbie U (opManibHbIE S3bIKA. AJI(ABUT TEKCTOB HA PYCCKOM
s3pike. J[BowuHbIii andaBur. KoandecTBO BCEBO3MOXHBIX CIIOB  (KOJOBBIX
KOMOUMHaIuMi) (UKCUPOBAHHON UIMHBI B JBOMYHOM andasute. [IpeobpazoBanue
aro6oro andasura K JBOMYHOMY. KOIMdecTBO pa3iuyuHBIX OB (PUKCHPOBAHHOU
JUTHHBI B ajaBUTE ONIPEIeTEHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO ajigaBUTa C TMOMOIIBI0 KOJOBBIX CJIOB B
JIpyrom ajadaBuTe, KOJAoBas TadIUIIA, JEKOIUPOBAHUE.

JBonunblii koxa. IlpeacTraBieHre TaHHBIX B KOMITBIOTEpE KaK TEKCTOB B
JIBOUYHOM ajihaBuTeE.

NudopmarmorHbiil 006EM JaHHBIX. BUT — MUHUMAaTBHAS €TUHUIIA KOTUIECTBA
uHhoOpMaIIMK — JBOWYHBIM pa3psa. EauHuibl u3MepeHuss WHPOPMAIUMOHHOTO
00bEMa JaHHBIX. buT, OalT, KMI0OaNT, MeradamnT, TuradamrT.

CkopocTs niepesiaun JaHHBIX. EAMHALIBI CKOPOCTH TIepeaun JaHHBIX.

Konnposanue TekctoB. PaBHOMepHBIN KoA. HepaBHOMepHBIi koa. KogupoBka
ASCII. Bocemubutheie komupoBku. llomstme o xomupoBkax UNICODE.
JlexoaupoBaHue COOOIICHH C UCTIOIH30BAaHUEM PABHOMEPHOTO M HEPABHOMEPHOTO
koaa. upopMannoHHbIil 00BEM TEKCTa.

Hckaxxenue nHpopmanuu npu nepegaye.

Ob6mee mpencraBieHne o0 MU(DPOBOM TMPEACTABICHUU aAyJUOBU3YATHHBIX H
JPYTUX HETIPEPHIBHBIX TAHHBIX.



KomupoBanme mBerta. llBetoBeie w™ogenmun. Mogens RGB. I'myGuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpejacTaBieHue uzoOpaxenuil. [lukcens. Ouenka
UH(POPMAITMOHHOTO 00BEMA rpaUUECKHUX JAHHBIX I PACTPOBOTO N300paKEHHUS.

Konnposanue 3Byka. Pa3zpsaHocTs n yactora 3anucu. KomnuecTBo KaHaoB
3aIUCH.

OneHKa KOJMYECTBEHHBIX IMAPAMETPOB, CBSI3aHHBIX C IPEJICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (ailsioB.

HNupopmannoHHbIE TEXHOJIOIHH

TexcToBbIE JOKYMEHTHI

TexcToBblE JOKYMEHTHI M UX CTPYKTYpHBIE 3JIeMEHTHI (CTpaHuiia, ab3arl,
CTpOKa, CJIOBO, CUMBOJI).

TekCTOBBIM MPOLIECCOP — HMHCTPYMEHT CO3JAaHUS, PEOAKTUPOBAHUSA W
dbopmatupoBanusi TekcToB. IlpaBuiia Habopa Tekcra. PenakTupoBaHue TEKCTa.
CpotictBa cumBojioB. Ilpudr. Tumsl mpudToB (pyOieHbie, C 3acedyKkamw,
MoHompuHHbIe). [lomyx)upHoe u KypcuBHOe Hauepranue. CBoMCTBa a03alleB:
rpaHulibl, a03alHbIl OTCTYI, UHTEpBaJ, BbipaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CruneBoe popMaTupoBaHUE.

CrpykTypupoBaHue HHQPOPMAlUM C TOMOIIbIO CHOUCKOB U  TaOuL.
MHoroypoBHeBble ciucku. [lo0aBieHue Tabuull B TEKCTOBbIE JOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMeHThl. OOTekaHue M300paskeHUI
TEKCTOM. BKIIIoueHHE B TEKCTOBBIM JOKYMEHT auarpamm, (popmyi, Hymepauuu
CTpPaHHUL, KOJIOHTUTYJIOB, CCBUIIOK U APYTUX JJIEMEHTOB.

[IpoBepka npaBonucanus. PaccranoBKa nepeHOCOB. 1 0JI0COBOM BBOJ TEKCTA.
OnTtrueckoe pacro3HaBaHue Tekcta. KommnbproTepHslil mepeBo. Mcmosib3oBaHue
cepBucoB MHTepHeTa myist 00paboTKH TEKCTa.

Komnbrorepuas rpaguka

3HAaKOMCTBO C TIpaUUecKUMU peAakTopaMH. PacTpoBble PHCYHKH.
Hcnonp3oBanue rpaduaecknx MpUMUTHBOB.

Onepanuu pefakTUpoBaHus rpadudecKux 0OBEKTOB, B TOM YHCIIE U(PPOBHIX
doTorpaduii: u3MeHeHUe pa3mepa, oOpe3ka, MOBOPOT, OTpakeHue, padora C
oOnacTsiMu (BbIAEIEHUE, KONUPOBAHHE, 3aJMBKAa LBETOM), KOPPEKLMs IIBETA,
APKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3maHne BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpPEACTBAMHU TEKCTOBOI'O MpolLEeccopa WU APYTUX mporpaMm (MPpUIIOKEHUN).
JloGaBnieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI.

MyJibTHMeAUITHBIE IPe3eHTALNH

[TogroroBka MynbTUMEIUNHBIX npe3eHTaunil. Crnaita. JlobaBieHue Ha ciaiin
TeKCTa U n3o0paxeHnuid. Pabora ¢ HECKOJIBKUMH ClIaiiIaMHu.



JloGaBneHue Ha ciaii ay IMOBU3yalIbHBIX JaHHBIX. AHUMAIHs. [ MmepcChuIKy.
8 KUIACC

Teopernveckre 0CHOBbI MHPOPMATHKH

CucreMbl CUUCTCHUS

Heno3unuonuble #  TMO3UIIMOHHBIE CUCTEMBbI CUHUCIEHUSA. AJdaBur.
OcuoBanue. Pa3zsépuyTas popma 3anucu uucia. [lepeBoa B AECATHUHYIO CUCTEMY
YHCEeJ, 3aMUCAHHBIX B IPYTHX CUCTEMAaX CUUCIICHHUS.

PumMmckas cucrema cuncCieHus.

JlBonuHas cuctema cumcienus. [lepeBon mensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHHSA. BocpMepryHas cucTeMa CUHUCICHUS.
[lepeBoj uricen U3 BOCbMEPUYHOM CUCTEMBI B IBOUUHYIO U JECATUYHYIO CUCTEMBI U
ooparHo. IllectHagnarepuunas cuctema cuucieHus. IlepeBojy wuyucen wu3
IIECTHAIIATEPUYHON CHUCTEMbl B JIBOMYHYIO, BOCBMEPHYHYIO U JICCITUYHYIO
CUCTEMBI U 0OpPATHO.

ApudmMernueckue onepari B JBOMYHON CUCTEME CUUCIICHUS.

DJIeMeHTbl MAaTEeMATHYEeCKOM JIOTHKH

Jlornueckue BbICKa3blBaHUA. Jlornueckue 3HAYEHHS  BBICKA3bIBAHMIA.
DNieMEHTapHble M COCTaBHBIC BBICKA3bIBaHUS. Jlormueckue omnepanuu: «uw»
(KOHBIOHKIIMSI, JIOTUUECKOE YMHOXEHHE), «Win» (AU3BIOHKIUS, JOTHYECKOe
CJIOKEHHE), «He» (Jormyeckoe orpuiianue). [IpuopuTer JIOrH4ecKux omneparui.
OrnpeneneHne HCTUHHOCTU COCTABHOTO BBICKA3bIBAHUS, €CJIM M3BECTHBI 3HAUYCHUS
WCTUHHOCTH BXOJSIIUX B HEr0 SJIEMEHTapHBIX BbICKa3bIBaHMU. Jlornueckue
BbIpaxkeHus. [lpaBuna 3amucu Jiorudeckux BbipaxkeHui. IlocTpoenue TadmuIl
WMCTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 31€MEHThl. 3HAKOMCTBO C JIOTUYECKUMH OCHOBaMU KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPAMMMPOBAaHHE

HcnotHUTE M ¥ aJITOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIIUH

[lonsatue anroputma. HMcmoaHuTenu ajropuTMoB. AJNTOPUTM Kak IUIaH
yIpaBJICHUS UCIIOJIHUTENIEM.

CpotictBa anroputma. CriocoObl 3aMMCH aaropuTMa (CIOBECHBIN, B BUIE OJ0K-
CXEMBI, IPOrpamma).

AJNropuUTMHUYECKHE KOHCTPYKIMH. KOHCTpyKIUs «clieioBaHue». JIMHEHHBIM
anroput™.  OrpaHUYeHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEeAYyCMOTPETh 3aBUCHUMOCTh IMOCIEA0BATEILHOCTH BBIMOJIHIEMBIX JEHCTBUI OT
VCXOJHBIX JAHHBIX.

KoHCTpyKIusi «BETBJICHHE»: MOJIHAsE W HemoJiHas (Gopmbl. BeimosHeHune u
HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTh U JIOXKHOCTH BbICKasbiBaHus). [IpocTeie u
COCTaBHBIE yCJIOBHUSI.



KOHCTpyKIUSl «IOBTOPEHUS»: LUKl C 33JaHHBIM YHMCIOM NOBTOPEHUH, C
YCJIOBUEM BBITIOJIHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 11 popMaIbHOTO HCIOJHUTENS aJIrOpPUTMa, MPUBOJAIIECTO K
TpeOyeMoMy pe3yibTaTy TMpPH KOHKPETHBIX HWCXOMHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCMOJIb30BAHUEM IIUKJIOB U BETBJICHUMN ISl YIIPABJICHUS
dbopMaTbHBIMU HUCTIOTHUTENSIMH, TakuMu Kak PoGot, Uepemamka, YepTEéxHUK.
BbeinonHeHne aJiropuTMOB BpYYHYIO M Ha KommbioTepe. CHHTAaKCUYECKHE U
jgoruyeckue omuOku. OTKa3bl.

SA3bIK NpOrpaMMHUpPOBAHNS

Azpik mporpammupoBanus (Python, C++, Ilackane, Java, C#, lllkonpHbIN
AnroputMudeckuit SA3bIk).

Cucrema npOrpaMMHPOBAHMS: PEAAKTOP TEKCTa MIPOrpaMm, TPaHCIATOD,
OTJIAYHK.

[lepemennas: tum, ums, 3HadeHue. Llenbie, BeIECTBEHHbIE U CHMBOJIBHBIE
NIEPEMEHHBIE.

Omneparop mnpucBauBanus. ApuUPMETUYECKUE BBIPAKEHUS U TMOPSAOK HUX
BbIuKciieHus. Onepanuu ¢ 1eJIbIMU YUCIaMU: EJI0YUCICHHOE JEeHNE, OCTATOK OT
JEJICHMUSL.

BerBienus. CocTaBHbIE YCIOBHS (3alMCh JIOTMYECKUX BBIPAXKEHUN Ha
M3y4aeMOM S3bIKE MpOrpaMMupoBanus). Haxoxxnenue MUHUMyMa U MaKCUMyMa U3
JIBYX, TPEX W YETBIpEX uucen. PemieHue KBaJpaTHOrO YpaBHEHHUS, UMEIOLIETO
BEIIIECTBEHHbBIE KOPHH.

JuanoroBas oOTJIaJka NPOrpaMM: IOIIArOBOE BBIMNOJHEHUE, MPOCMOTP
3HAYEHUW BETWYNH, OTIaJ0YHBIA BHIBOJI, BRLIOOP TOYKH OCTAHOBA.

[Mukn c¢ ycnoBuem. AnroputM EBkinma s HaxoXIeHUS HAWOOJBIIETO
oOIIero JenuTeNs ABYX HaTypalbHbIX uucelsl. Pa3OueHue 3amucu HaTypajabHOTO
Yyclia B MO3UIIMOHHON CHCTEME C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJIbHBIC TUPPHI.

[{uki ¢ nepeMeHHON. AITOPUTMBI ITPOBEPKU IEITMMOCTH OJTHOTO LIEJIOT0 YHACIIA
Ha JpYroe, NpOBEPKU HATyPaJIbHOTO YUCIa Ha IPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHbIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas 00padoTKa cTpoK. [101CUET YacTOTHI MOSIBIEHHS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHKIMM A1 00pabOTKU CTPOK.

AHaJIu3 aJropuTMoB

OmnpeneneHne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHI aNTOpUTMA MPU JAHHOM
MHO>ECTBE BXOJHBIX JAHHBIX, OMPEICICHHE BO3MOXXHBIX BXOJIHBIX JIaHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3yJIbTary.

9 KUIIACC



Hudposasi rpaMoTHOCTDH

I'no6anbHas cetb UHTEPHET U cTpaTerun 0€30MacHOro MoOBeJACHUSA B Hell

I'mobanbhas cets MuTepuer. [P-aapeca y3noB. CereBoe XpaHEeHHE AaHHBIX.
MeTo1b MHIWBHTYJIPHOTO M KOJUICKTUBHOTO pa3MEIIeHNS HOBOM MH(OpMAIuu B
WNutepuere. bonbiiume naHHble (MHTEpPHET-AAaHHBIE, B YaCTHOCTH JIaHHbIC
COITMAJIBHBIX CETeH).

[Tonsitue 00 mMHGOPMAIMOHHON 0€30MaCHOCTU. YTPO3bl MHPOPMALMOHHOM
0e30macHOCTU Tpu paboTe B TI00ATBHOM CETH U METObI MPOTUBOJCHCTBUS HM.
[IpaBuna Oe3omacHoM ayTeHTUPUKAIMU. 3amuTa JUYHOM wuHPOpMaAnUU B
HNurepuere. be3omnacHeie ctparernu noseneHus B Murtepnere. IIpenynpexnenue
BOBJICUCHHS B JIECTPYKTHUBHBIE M KpPUMHUHAIbHBIE ()OPMBI CETEBOW AKTUBHOCTHU
(xubGepOyITuHT, GUITHUHT U ApyTrue GOPMBI).

PabGora B MH(OpPMALIHOHHOM NPOCTPAHCTBE

Bunsl nestensHocTy B UHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIC
CEpBUCHI (IMOYTOBAs CiIy)K0a, BUICO-KOH(PEPEHII-CBSI3b U JPYTHUE), CIPABOYHBIC
CITY>KOBI (KapThl, paclMCaHus ¥ JPYTHE), IOUCKOBBIE CITYKOBI, CITY>KObI OOHOBJICHUS
IporpaMMHOro obecreueHus U apyrue ciay>k0el. CepBUCHI TOCYyJapCTBEHHBIX
yciayr. OOnauHble XpaHuWiuiia JaHHbIX. CpeacTBa COBMECTHOM pa3paboTKu
JOKyMEHTOB (oHmaiiH-o¢ucel). I[lporpammHoe obecneyeHue Kak BeO-CepBUC:
OHJIAWHOBBIE TEKCTOBBIE M TpaPUUECKUE PEIAKTOPHI, CPEIbI Pa3pabOTKH MPOrpamM.

Teopernveckune 0CHOBbI MHPOPMATHKH

MopeaupoBaHue KaKk MeTO/l IO3HAHUS

Mopgens. 3aaun, pemaeMble ¢ MOMOIIbIO MojaenupoBanus. Knaccupukanmu
Moenei. MarepuanbHbie (HaTypHbIE) U HHPOpMaImoHHbIe MoieTu. HenpepriBHbBIE
U JuckpeTHble Mmoxaenu. Mmurannonnsie monenu. UrpoBeie Mopenu. OneHka
aJICKBaTHOCTHU MOJIETTU MOJICTTUPYEMOMY OOBEKTY U IEJISIM MOJICITUPOBAHMUS.

Tabnuunbie Moaenu. Tabnuia Kak mpeacTaBICHUE OTHOIICHUS.

ba3pl paHHbIX. OTOOp B TabiMIE CTPOK, YIOBJIETBOPSAIOIIMX 33laHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, mytb. OpUEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadel. [nuHa (Bec) peOpa. BecoBas matpumna rpada. [dnuHa nyTH Mexmy
BepuinHamu rpada. [louck ontumansHoro nytu B rpade. HavanbHas BepiimHa
(MCTOYHMK) ¥ KOHEUYHasl BEpIINHA (CTOK) B OpUEHTHPOBAHHOM rpade. Briuncnenue
KOJIMYECTBA IMyTeH B HAMIPABJICHHOM aIMKINYECKOM rpade.

Hepero. Kopensb, BepiinHa (y3en), 1ucT, pedpo (ayra) aepesa. Beicota nepesa.
[Tonnepeso. Ilpumeps! ucnonab3oBanus epeBbeB. [lepedop BapuaHTOB C MOMOIIBIO
JiepeBa.

[lonsTne wmaTeMaTHYeCKONW MoOJENH. 3ajadyu, peliaeMble € IMOMOIIbIO
MaTeMaTU4eCKOro (KOMIBIOTEPHOT0) MOAEIHpOBaHUsA. OTauYne MaTreMaTUH4eCcKon



MOJIeJId OT HATYpHOM MOJIEIM W OT CJOBECHOTO (JIMTEPATypHOI0) OIHCAHUSA
00BeKTA.

DTanbl KOMIIBIOTEPHOTO MOJCIMPOBAHUS: MOCTAHOBKA 3aJ1a4yd, OCTPOEHUE
MAaTEMaTH4YECKOW MOJIENIH, POTrpaMMHas pealin3alusi, TECTUPOBAHUE, POBEACHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIN3 €0 PE3YJIbTATOB, YTOUYHEHUE MOJEIH.

AJITOPUTMBI M IPOrPAMMHPOBaHHE

Pa3paboTka aIropurMoB M NPOrpamMm

Pa3buenue 3amaun Ha noazagadu. CocTaBjieHUE aJlfTOPUTMOB U MPOrPaMM C
WCIIOJIb30BAHUEM BETBIICHUM, LWKJIOB M BCIIOMOTATENIbHBIX AJITOPUTMOB IS
yIpaBJjeHHUs HUCIOJHUTENIeM POOOT WilM JPYyrMMH HCIIOJHUTEISIMH, TAKUMH Kak
Yepenamika, YepTEXHUK U IPYTUMU.

Tabnmuunple BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIICHHE H
OTJIaJIKa MPOTrpaMM, peau3yOUIUX TUIIOBBIE aJTOPUTMbI 0OPAOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAacCHBOB, Ha OJTHOM U3 f3bIKOB MporpammupoBanusi (Python, C++,
[Tackanb, Java, C#, IIkonbHBIA ANTOpUTMHUYECKUN SA3BIK): 3aIT0THEHHE YUCIOBOTO
MacCHBa CIIy4alHBIMU YHMCJIaMH, B COOTBETCTBHH ¢ (OpMYJIONH WM TyTEM BBOJA
Yyyucell, HaXO0XJCHUE CYMMbI 3JIEMEHTOB MAacCHUBAa, JIMHEHWHBIA MOUCK 3aIaHHOTO
3HAYEHHUS] B MACCUBE, MOJICUET SJIEMEHTOB MAaCCHUBA, YAOBIETBOPSAIOIINX 3aJAHHOMY
YCJIOBHUIO, HaXO0XJACHUE MHUHHUMAIbHOTO (MaKCMMaJbHOIO) 3JIEMEHTa MAacCHUBa.
CopTHupoBKa MaccHBa.

O6paboTka MOTOKA JaHHBIX: BBIYHCICHHUE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(METUUYECKOTO, MUHUMAJIBHOTO M MAaKCUMaJIbHOTO 3HAYEHUS DJIEMEHTOB
MOCJIETIOBATENBHOCTH, YJIOBJIIETBOPSAIOIIUX 33JaHHOMY YCIIOBHIO.

Yupasienue

VYupasnenue. Curnan. O6patHas cBs3b. [lonydeHre CUTHAIOB OT HMUGPOBBIX
JAaTYUKOB (KacaHWs, pacCTOAHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsl
WCIIO0JIb30BaHUs MPUHITUIIA OOPATHOM CBS3M B CUCTEMAX YIIPABIICHUS TEXHUYECKUMU
YCTPOMCTBAMHU C MOMOIIBIO JATYMKOB, B TOM YKCJI€ B POOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YMNpaBJICHUS JBWKCHUEM B
TPAHCIIOPTHOM CHCTEME, CBapoyHasi JIMHMUS aBTO3aBO/Ia, ABTOMATHU3UPOBAHHOE
yIIpaBJICHUE OTOIUICHUEM JOMa, aBTOHOMHAsI CUCTEMA yIIPABICHUS TPAHCIIOPTHBIM
CPEJICTBOM U APYTHE CUCTEMBI).

NupopmanoHHbIe TEXHOJIOIUH

DJIeKTPOHHbIE TAOJIUIBI

[TonsaTre 00 MEKTPOHHBIX TaOnHIaX. THUIBI TaHHBIX B SYCHKAX SJIEKTPOHHOM
tabuikl. PenaktupoBanue u popmarupoBanue Tadauil. BctpoerHsie GyHKIUN 17151
MOMCKa MaKCUMyMa, MHHUMyMa, CYMMbl M CpeAHEro apudpMeTudecKoro.
CopTupoBKa JaHHBIX B BbIACJACHHOM auamna3one. [locTpoeHue auarpamm



(rucrorpamMma, KpyroBas AuarpamMma, Toue4Has auarpamma). BwiGop Tuma
JMarpaMMal.

[IpeobpazoBanue popmyn npu konupoBaHuu. OTHOCUTEIbHASI, A0COTIOTHAS U
CMEIIaHHAs aipecanusl.

Y Cl10BHBIEC BRIYUCIICHUS B QJIEKTPOHHBIX Tabauax. CyMMHUPOBaHHE U TTIOJCUET
3HAYEHWHN, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka Oosbmiux HaOOPOB
JMaHHBIX. YHCTIEHHOE MOJICTUPOBAHUE B AJICKTPOHHBIX TaOIUIAX.

NudopmannoHHble TEXHOJIOTMH B COBPEMEHHOM 0011eCTBe

Ponb nHQOpPMAIIMOHHBIX TEXHOJIOTHUH B Pa3BUTUH SKOHOMHUKH MHUpPA, CTPAHBI,
peruona. OTKpbIThIE 00pa30BaTeIbHbIE PECYPCHI.

[Ipodeccun, ca3anHbie ¢ MHOOPMATUKON U UHHOPMAITMOHHBIMU TEXHOJIOTHUSIMU:
BeO-AM3aliHEep, MPOTPAMMHUCT,  Pa3pabOTYMK  MOOWIIBHBIX  MPUIIOKEHUH,
TECTUPOBIIHK, APXUTEKTOP MPOrPAMMHOTO 00ECTICUEHUSs, CTICIUATHCT M0 aHATHU3Y
JAHHBIX, CHCTEMHBIA aIMHHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBILIEI'O
OBPA3OBAHUA

N3yuenne wHGOPMATUKH Ha YypOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
HAIpaBJICHO Ha JOCTHKEHUE OOYYaIOIMMUCA JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX Pe3yJbTaTOB OCBOCHHSI COJEPIKaHMSI YICOHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJabTaThl HMMEIOT HANPABJICHHOCTh HA pEIICHUE 3a/1a4
BOCITUTAHUS, PA3BUTUS U COLMATU3ANMM OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
peaIMeTa.

B pesynbraTe wu3ydeHHs WHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromierocs OyayT cpOpMHUpPOBaHBI CIEIYIOMINE JTUYHOCTHbBIC
pe3yibTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSA:

IIEHHOCTHOE OTHOIIICHNE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY H
HAyYHOMY HACIICJIUI0, TOHUMAaHWE 3HAYCHUS WH(POPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, BIAJCHUE JOCTOBEPHOU WH(MOpMaImeld o mepeoBhIX
MUPOBBIX W OTEYECTBEHHBIX JIOCTIDKCHHSIX B 00JacTd HMHPOPMATUKH U
MH(OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
uudpoBoil TpaHchOpMAIIUU COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OpHUEHTAIMs Ha MOpaJbHBIC IIEHHOCTH M HOPMBI B CUTYaIIMsIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHUE U MOCTYNKH, a TAKKE MOBEJICHUE
Y TIOCTYIIKH JAPYTHX JOJICH C TTO3UIIMA HPABCTBCHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEACTBUH TIOCTYNIKOB, aKTHBHOE HEMPHUATHC aCOIHAIBHBIX
MOCTYIIKOB, B TOM 4HcCIe B IHTepHETE;

3) rpaKaIaHCKOr0 BOCIIUTAHUS:

MPEICTAaBICHUE O COIMAJIbHBIX HOpPMax M TpaBUiIaX MEKINYHOCTHBIX
OTHONICHHUH B KOJIJIEKTUBE, B TOM YHCJIE B COIIMAIBHBIX COOOIIECTBAX, COOIOICHHEC
npaBuiI 0€30MTaCHOCTH, B TOM YHCJIE HABBIKOB 0€30MTaCHOTO TTOBEJACHUS B MHTCPHET-
cpelie, TOTOBHOCTh K Pa3HOOOpa3HOM COBMECTHOMU JEATEIHLHOCTH MPHU BBHITTOJTHCHUH
y4eOHBIX, TTO3HABATEIbHBIX 3a/]a4, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHHIO U B3aMOIIOMOIIM B TIPOIIECcCe ITOM Y4eOHOU AESITeIbHOCTH,
TOTOBHOCTh OIICHMBATh CBOE IMOBE/ICHNE U IMMOCTYIKA CBOMX TOBAPHIICH C TIO3UITUN
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIIEICTBHI IMMOCTYTIKOB;

4) HeHHOCTeH HAYYHOT' 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TPEJCTaBICHUN 00 MHGbOpMaInH,
UH(OPMAITMOHHBIX nporeccax U UH(OPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIICCTBECHHOM



NPAKTUKU U COCTABISAIOIUX 0a30BYI0 OCHOBY JUIsl IOHUMAHUS CYIIHOCTH Hay4YHOMH
KapTHUHBI MUPA;

UHTEpEC K OOYyYEHHMIO M [O3HAHUIO, JH0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U
YPOBHsI 00y4Y€HHUS B JlaJbHEHIIEM;

OBJIaJICHUE OCHOBHBIMH HABBIKAMHM HCCIIEOBATEIIbCKON J€ATEIbHOCTH,
YCTAaHOBKA Ha OCMBICJICHHE OIbITA, HAONIOJEHUN, IMOCTYNKOB W CTPEMIICHHE
COBEpILIEHCTBOBATh MYTH JOCTH)KEHUS HWHIUBUIYAIBHOTO U KOJJIEKTUBHOTO
OJIaronoayyus;

c(OpMUPOBAHHOCTh HH(POPMAIIMOHHON KYyJIbTYpbl, B TOM YHCJE HABBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMM TEKCTaMHM, CIPABOYHON JIUTEpaTypoH,
pa3HOOOpa3HBIMU CpECTBAMU MH(POPMALMOHHBIX TEXHOJOTHUH, a TakKe yMEHHUS
CaMOCTOSITENILHO OTPEIEINSTh 1€ CBOETO OOYyYEHHMsI, CTaBUTh U (HOPMYIHUPOBAThH
Juisl ce0si HOBBIE 3aaud B yuy€0e M IMO3HABATEIbHOM NEATEIbHOCTH, Pa3BUBAaTh
MOTHBBI U HHTEPECHI CBOEH MTO3HABATEIILHON JAESATEIBHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBb:

OCO3HAHME EHHOCTH KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKa Ha 3J0pOBbIA 00pa3 *U3HH, B TOM YHUCJIE U 3a CYET OCBOCHHS U
coOroeHus TpeboBaHUM 0€30MMacCHOM dKCIUTyaTalluu CPEACTB HHPOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpPEC K MPAaKTHUYECKOMY H3ydeHHIO Mpodeccuii W Tpyna B cdepax
npodeccuoHaNbHON NEATEIBHOCTH, CBSI3aHHBIX c MH(}OPMATUKOMH,
IPOrpaMMHUPOBAHUEM U HH(POPMAIMOHHBIMH TEXHOJIOTUSAMH, OCHOBAHHBIMHU Ha
JNOCTHUKEHUSIX HAyKH MH(POPMATUKU U HAyYHO-TEXHUYECKOI0 IIporpecca;

OCO3HAaHHBIM BBIOOP M TOCTPOCHHWE HWHAMBHUIYaJIbHOM  TpPacKTOpUHU
00pa30BaHus U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEH;

7) 3K0JIOrn4e€CKOro BOCIMTAHMS

OCO3HAHUE TJI00AJIBHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM U myTell Hux
pelieHusi, B TOM YHCIE€ C Y4YE€TOM BO3MOXHOCTEH HWH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) aganTanuu od0yyaroumerocss K M3MEHsIIOLIUMCH YCJIOBHAM COLMAIBHOM
U IPUPOIHOH CPe/bl:

OCBOEHHE OOYYarOIIMMHUCA COLMAIBHOIO OIbITa, OCHOBHBIX COIIMAJIbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYLIEH NEATeNbHOCTH BO3pAacTa, HOPM U MPaBHI
OOLIECTBEHHOTO MOBEAEHUS, (POPM COLMATBLHOM KU3HU B IPYMIAX U COOOLIECTBAX,

B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM IIPOCTPAHCTBE.
METAINIPEIMETHBIE PE3YJIBTATbBI



MeTtanpenMeTHbie pe3yiabTaThl OCBOCHHSA MPOrpaMMbl IO HH(POpPMATHKE
OTpaXkalOT  OBJIAJICHUE  YHHUBEPCAIbHBIMU  Y4YEOHBIMH  JCHCTBUSMH  —
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISATUBHBIMHU.

Ilo3HaBaTe/IbHbIE YHHBEPCATIbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble jornueckue AefcTBUA:

yMEHUE ONpEeNesaTh MOHATHUS, CO3JaBaTh OO0OOUICHUS, YCTAHABIMBATH
aHAJIOI'MH, KJIIACCU(PUIIMPOBATH, CAMOCTOATEIBLHO BHIOMPATh OCHOBAHUS U KPUTEPHUHU
JUTsT KJTacCU(UKAIMKU, yCTaHABIMBATh MPUIUHHO-CIICJCTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE PACCYXKIACHUS, JIeJaTh YMO3AKIIOUeHHUs (MHIyKTUBHbBIC, 1€TyKTUBHbIC
Y TI0 aHAJIOTHH) U BBIBO/IBI;

yMEHUE CO3/1aBaTh, NMPHUMEHSITh U MPeoOpa3oBbIBATh 3HAKK U CUMBOJIBI,
MOJIESIM ¥ CXEMBI ISl pelIeHUs] y4eOHbIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOSITETILHO BBIOMpATh CIOCO0 pelieHus] y4eOHOU 3amadyu (CpaBHUBATH
HECKOJIBKO BapHAHTOB pEIICHMs, BbIOMpATh HamOoJee MOIXOAUIUN ¢ y4EToM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKHe 1eiicCTBUA:

dbopMyIMpOBaTh BOMPOCH], (UKCUPYIONMIME Pa3pbiB MEXKIY peaTbHbIM M|
KEJIaTeIbHBIM COCTOSIHUEM CHUTYallid, 00bEKTa, U CAMOCTOSTEIPHO yCTaHABINBATh
HMCKOMOE U JIaHHOE;

OLICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYECHHYIO
B XOJI€ UCCJIEIOBAaHUS;

IPOrHO3UPOBATh BO3MOXKHOE JajibHEilllee pa3BUTHE MPOLIECCOB, COOBITUN U
UX TIOCJIEICTBUSI B AHAJIOTMYHBIX WJIM CXOJHBIX CUTyalUsIX, & TAKKE BbIJIBUTATh
MPEANOJIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH AeUIUT UHGOpPMAILUM, JAHHBIX, HEOOXOIUMBIX IJis PEUICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METOJIbI, MHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE H
orOope WH(pOpMAIMU WIM JAHHBIX W3 HUCTOYHHKOB C YYETOM MPEIJIOKEHHOU
y4eOHOH 3aJ]a4uM U 3aJJaHHBIX KPUTEPHEB;

BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH
uHGOPMAITUIO PA3ITMIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMANbHYIO  GOpMYy  TPEACTABICHUS
uHpOpMaIIMM U WLIIOCTPUPOBATH pEIIaeMble 337aud HECIOXKHBIMH CXEMaMH,
JuarpaMMaMu, MHOM TpauKoil 1 UX KOMOMHALUSMY;

OIICHWBATh HANEKHOCTh HWH(POPMAIMM TIO KPUTEPHSIM, MPEIIOKECHHBIM
YUHUTENEM UIH CPOPMYITHPOBAHHBIM CAMOCTOATEIHHO;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIHIO.



KoMMmyHHKaTHBHBIC YHHBeEpCcaIbHbIe YUeOHbIE 1eliCTBUSA

OO0menue:

COTIOCTABJISATh CBOU CYXKJIEHUS C CYXACHUSIMHU APYrMX YYaCTHUKOB JUANIOra,
OoOHapy’KHUBaTh pPa3Inuue U CXOACTBO MO3UIIMIA;

nyOJIMYHO MPEICTaBIATh PE3yIbTaThl BRIMOJIHEHHOTO OMNbITA (IKCIIEPHUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITENILHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4E€TOM 3ajad
IPEe3EHTAllMd U OCOOCHHOCTEH ayAUTOPUU U B COOTBETCTBHM C HUM COCTaBJISITh
YCTHBIE€ U TUCbMEHHBIE TEKCTHI C HCIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas 1eSITEJIbHOCTD (COTPYIHUYECTBO):

MIOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl TPH pEHICHUH KOHKPETHOM MpoOJeMbl, B TOM YHUCJE NPU CO3JIaHUU
MH(OPMAIIMOHHOTO MPOIYKTa;

IPUHUMATh LIE€Jb COBMECTHOW MH(POPMALMOHHOM NEATEIbHOCTH MO cOopy,
oOpaboTke, mnepenaue, Qopmanuzanuu WHGOPMANHK, KOJUICKTUBHO CTPOHTH
NEUCTBUA IO €€ MOCTIXKEHMIO: PaCIpeieNiaTh POJH, JOTOBApPUBATHCS, 00CYKIATh
IPOLIECC U PEe3yJIbTAT COBMECTHOM pabOTHI;

BBINIOJIHATH CBOIO 4acTh pabOThl ¢ MH(pOpManued Wi UHMOPMALUOHHBIM
IPOIYKTOM, AOCTUTrasi KaueCTBEHHOIO pE3yJIbTaTa MO CBOEMY HAIPABICHUIO U
KOOPJMHUPYSI CBOM JEHUCTBHS C IPYTUMU WICHAMH KOMAaH/IbI;

OLICHMBATh Kau€CTBO CBOETO BKJIa/ia B OOIIMI HHPOPMAIIMOHHBIN POIYKT IO
KPUTEPUSIM, CAMOCTOSITENILHO C(HOPMYIMPOBAHHBIM yUYaCTHUKAMH B3aUMO/ICHCTBUS;

CpPaBHMBATh pE3ydbTaThl C HMCXOAHOW 3aJadyeld M BKJIAJ KaXKIOr0 4YICHA
KOMaH/Abl B JOCTHXKEHHE PEe3yJbTaToOB, Pa3AeisATh chepy OTBETCTBEHHOCTH U
IPOSBIISITH TOTOBHOCTB K MPEJOCTABICHHUIO OTUETA IIEPET TPYIIITON.

PeryasiTuBHBIE YHUBepcaJibHbIE y4eOHbIe /1eiicTBUSA

Camoopranusanus:

BBISIBIISITh B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsIX MTPOOJIEMBbI, TpeOyrolIue
peIIeHNS;

OPUEHTHPOBATHCSI B PA3NUYHBIX TOAXOJaX K TMPUHATHIO pEIIeHUM
(MHIUBUIYaTbHOE PUHATHE PEIICHHUM, IPUHSATHEC PEIICHUNA B TPYIITIE);

CaMOCTOSITETILHO COCTABJIATh AJNTOPUTM peEIIeHUs 3a7aud (WA €r0 4acTh),
BBIOMpATh CIIOCOO perieHus: y4eOHOU 3a7aun ¢ YYETOM UMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh TMpEAJiaraéMble BapHAHTHI
pELIEHUI;

COCTaBIIATh IUIAH ACHCTBUU (TUTaH peanu3alid HaMEUEHHOTO ajropuTMa
penieHus ), KOPPEKTUPOBATH MPEITIOKEHHBIN alITOPUTM € YUETOM MOTYYSHUS] HOBBIX
3HaHHUM 00 U3y4aeMOM OOBEKTE;



Jenatb BBIOOpP B YCIOBHUSX TPOTHBOpPEUMBONM HHPOpManMu U Opath
OTBETCTBEHHOCTb 32 PEILICHUE.

CaMokoOHTpPOJIb (peduiekcus):

BJIQJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCUH;

JaBaTh OIICHKY CUTYAIIMH U MIPEJIaraTh TUIaH €€ N3MEHEHUS;

YYHUTHIBATh KOHTEKCT U MPEABUICTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opy  pelieHur y4eOHOM 3ajaud, aJanTHUpOBAaTh pEIICHHE K MEHSIOMIMMCS
00CTOSATEILCTBAM;

OOBSCHATH  TMPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS)  PE3yJbTaToOB
WH(OPMAITMOHHON JIeATeTLHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTBITY, YMETh
HAXOJUTh MO3UTHUBHOE B MTPOU3OIIIE/IICH CUTYalIUH;

BHOCUTh KOPPEKTHUBBI B JESTEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MCHMBIIMXCS CUTYaIlUi, YCTAHOBIICHHBIX OIIMOOK, BOSHUKIITUX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yNIbTATa IEIU U YCIOBHIM.

IMOIMOHAIbHBIA HHTEJJIEKT:

CTaBUThH C€Os1 HA MECTO JAPYroro 4eJoBeKa, MIOHUMATh MOTUBBI U HAMEPEHHUS
JPYTOro.

IIpunsitue cedst M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIHMPOBATH BCE BOKPYT AK€ B YCIOBHSIX
OTKPBITOTO JIOCTYTA K JIIOOBIM 00bEMaM HH(POPMAIIUH.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOydyenus B 7 KkJjacce y oOygaromierocss OyayT c(opMHUpOBaHbBI
CIIEYIOIINE YMECHHUS:

MOSICHATH Ha MPUMEPaxX CMBICI MOHATHN «MHGOPMAIIHS, «HHPOPMAITMOHHBIN
mporecc», «obpaboTka WHPOpMAMM», «XpaHCHHE HWH(OpMaAIUmWy», «Iepemada
uHpopManmmny;

KOJAUPOBAaTh M JICKOJAMPOBATH COOOIIECHUS 110 3aJlaHHBIM IIpaBUJIaM,
JIEMOHCTPHUPOBATH TOHMMAaHUE OCHOBHBIX MPUHITUIIOB KOAMPOBAaHUS WHPOpMAIIUN
pa3IUYHOM MPUPOIBI (TEKCTOBOM, rpaduuecKoil, ayino);

CpaBHUBATh JUIMHBI COOOIIEHWH, 3alMUMCAaHHBIX B Pa3IMYHBIX andaBuTax,
OTIepUpPOBaTh €IMHUIIAMH H3MEpPEHUs WH(GOPMAIIMOHHOTO 00bEMAa U CKOPOCTH
nepeayn JaHHbIX;

OIICHWBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, T'PAPUUYECKUX, 3BYKOBBIX
daiinoB u Buaeo)aityios;

NPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M Tepeaadyu
uH(OpMaINH, CPAaBHUBATh UX KOJWYCCTBEHHBIC XapaKTCPUCTHKH,

BBIICNIATH OCHOBHBIC 3Tallbl B MCTOPUHM W TOHWUMATh TCHJICHIIMHM Pa3BUTHS
KOMITBIOTEPOB U ITPOTPAMMHOTO 00ECTICUCHUS;



MOJIy4aTh ¥ UCIOJIb30BaTh MH(MOPMAIIMIO O XapaKTEPUCTUKAX TIEPCOHATBHOTO
KOMITBIOTEpA U €ro OCHOBHBIX 3JEMEHTax (MpOIECcCop, ONepaTHBHAS MaMSTh,
JOJITOBPEMEHHAS TIaMsTh, YCTPONCTBA BBOJA-BBIBO/IA);

COOTHOCUThH XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJadyaMH, PEIIaeMbIMU C €ro
MOMOIIBIO;

OPUEHTUPOBATHCS B HUEPAPXUYECKON CTPYKType (aillioBO CUCTEMBI
(3aruchiBaTh moJiHOEe MM (aitma (karaiora), myTh K (aitmy (karamory) 1o
UMEIOIIEMYCsl OTIMCAHUIO (PailIOBOM CTPYKTYPBHI HEKOTOPOTO HH(OPMAIIMOHHOTO
HOCUTEJS);

pabotatb ¢ (alIOBOM CHUCTEMOW TEPCOHAIBHOTO KOMIBIOTEpa C
UCIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIMMUPOBATH,
nepeMeniarh, NeperuMEeHOBbIBATh, YJAIATh U apXMBHUPOBATh (ailibl U KaTajorwy,
UCIIOJIB30BaTh aHTUBHUPYCHYIO MPOTPaAMMY;

MIPEICTABIIATh PE3YJIBTATHl CBOCH JCSITEIIBHOCTH B BUJIEC CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3CHTAIINN;

uckarb uHdopmaiuio B MIHTepHeTe (B TOM YHUCIE, MO KIIOYEBBIM CIOBaM, IO
M300paXEHUI0), KPUTUYECKU OTHOCUTHCS K HaillieHHOW uHGOpMalluh, OCO3HaBas
OMAacHOCTb JUII JHUYHOCTH H OOIIECTBAa pACHpPOCTPaHEHHUS BPEIOHOCHOM
uHGOpPMAIUH, B TOM YHCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTUIECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BEO-PECypCOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIH;

coOmtogaTh TpeOoBaHUsS O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COOJIOAAaTh CETEeBOU
ATUKET, 0a30Bble HOPMBI WHOOPMAIMOHHOW OSTUKM M TIpaBa TpH paboTe C
MPWIOKEHUSIMU Ha JIOOBIX yCTpoiicTBax UM B MHTepHeTre, BhIOMpaTh Oe30IacHbIe
CTpaTeruu NMOBEACHUS B CETH;

NPUMEHATh METOAbl TNPOGUIAKTHUKH HETaTUBHOTO BIIMSHHS  CPEJCTB
WH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA Ha 3/TOPOBHE TOJTH30BATEIIS.

K konmy oOyuenuss B 8 kiacce y oOyuaromerocss OyAayT chOpMUPOBaHbI
CIIEYIOIINE YMECHHUS:

HOSICHATH HAa IPUMEPAX PATUYUSI MEXK Y MO3UITUOHHBIMH M HETIO3UIIMOHHBIMU
CHUCTEMaMHU CUHCIICHUS;

3alUChIBaTh M CpaBHUBATh ILieible yucia oT 0 mo 1024 B pa3iauyHbIX
MO3UIIMOHHBIX CHCTEMax cYHcieHus (C ocHoBaHuUsAMU 2, 8, 16), BBITIOTHATH
apru(MeTHIecKue onepanuy HajJ HUMU;

pacKpbIBaTh CMBICH MOHSITHH «BBICKa3bIBaHHE)», «JIOTHYECKasl OMepanus»,
«JIOTUYECKOE BBIPAKEHUEN;

3allMChIBaTh JIOTUYECKHE BBIPAKEHUS C HCIIOJIB30BAHUEM JTU3HIOHKIIHH,
KOHBIOHKIIMM W OTPHIAHUSA, OMPEACNATh UCTHHHOCTh JIOTHYECKUX BBIPAKECHUH,



€CJIM W3BECTHBI 3HAYEHMSI UCTHHHOCTU BXOJAIIMX B HETO NEPEMEHHBIX, CTPOUTH
TaOJIMIBl HICTUHHOCTYU JJIs1 JIOTHUECKUX BBIPAXKEHUH;

PacKpbIBaTh CMbBICI MOHATHA «HUCHOJHUTENbY, «AJITOPUTM», «IIPOrpaMmar,
NOHUMAs Pa3HUILYy MEXKIY YNOTPEOJIEHUEM 3TUX TEPMUHOB B OOBIICHHOW pEYU U B
uH(pOpPMaTHUKE;

OIKCHIBATh AITOPUTM PEIICHUS 33JJa4l PA3INYHBIMU CIIOCO0aMH, B TOM YHCIIE
B BUJI€ OJIOK-CXEMBI;

COCTaBIIATb, BHIMOJIHATH BPYUHYIO U Ha KOMIIBIOTEPE HECIOKHbBIE alITOPUTMBI
C UCIIOJIb30BaHUEM BETBJICHU U LIUKJIOB JUIsl YIPABJICHUS UCTIOTHUTENIIMU, TAKUMHU
kak Po6oT, Uepenamika, YepTEéxHIK;

UCIIOJIb30BaTh KOHCTAHThl M TEPEMEHHBIE PA3JIUYHBIX TUIIOB (YUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COACPIKAILIUE UX BBIPAXKEHUS, UCIIOIb30BATh
oTepaTop MPUCBAUBAHUS;

UCIIOJIb30BaTh MPH pa3padOTKe NPOrpaMM JIOTUYECKHE 3HAUCHHMS, ONIepaliii 1
BBIPAKEHHUSI C HUMY;

aHAJIM3UPOBATH IIPEJIOKEHHBIE aJITOPUTMBL, B TOM YHUCJIE€ ONPEACIIATh, KAKHE
pe3yabTaThl BO3MOKHBI MPU 3aIaHHOM MHOKECTBE UCXOHBIX 3HAYCHU;

co3gaBaTh M  OTJIAXKMBATh MPOrpaMMbl Ha OZHOM M3  S3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlkonbHbId
AnroputMmudeckuil SI3bIK), peanu3yollde HECIOXKHbIE aJrOpPUTMbI 00pabOTKU
YUCJIOBBIX JAaHHBIX C HCIIOJIb30BAHHEM LMKIOB W BETBICHUH, B TOM YHCIE
peanu3yroume IpoBepKy AEIMMOCTH OJHOTO IIEJIOr0 Yucia Ha APYroe, IpoBEepKY
HATypaJbHOT'0 YKCJIAa HA IPOCTOTY, BbIACICHUS LIU(P U3 HATYPAIBHOIO YUCIA.

K koHmy oOyuenus B 9 kiacce y oOyuaromerocss OyAayT chOpMUPOBaHbI
CIICYIOIIE YMCHHUS:

pa30uBaTh 3a/layu Ha TMOA33Ja4H, COCTABISIThH, BBIMTOJHITH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIC JITOPUTMBI C HCIOJIH30BAHMEM BETBIICHUM, IMKJIOB U
BCIIOMOTATENBHBIX AJITOPUTMOB [IJISl YIPABJICHUS] UCIOJHUTEISIMU, TaKUMH Kak
Po6oT, Uepenamika, UepTExxHUK;

COCTaBIIATh M OTJIQKHBATh MPOTPAMMBI, PEANTH3YIONINUE THUIIOBBIC aJTOPUTMBI
00pabOTKH YHUCIOBBIX TIOCIEAOBATEIIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (TTIOMCK MAaKCUMYMOB, MUHUMYMOB, CyMMBbI WU KOJIMYECTBA JIEMEHTOB C
3aJIaHHBIMU CBOMCTBaMM) Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackansb, Java, C#, llIxonpHbIi AnroputMudeckuii S3bIk);

pacKpbIBaTh CMBICT TIOHATHNA «MOJENB», «MOJICIHPOBAHUEC», OMPEICIAThH
BUJIBI MOJIEJICH, OIICHWBATh AJ€KBATHOCTH MOJCIHA MOJACIUPYEMOMY OOBEKTY U
HEJSIM MOJICTTUPOBAHUS;

WCIIOJIB30BaTh Tpadbl M JIEPEBbS 11 MOJCIUPOBAHUS CHCTEM CETCBOM H
UEPAPXUICCKON CTPYKTYPBI, HAXOIUTh KpaTYaIInid IyTh B Tpade;



BBIOMpATH CIIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHH C IMOCTaBICHHOMN
3ajayeil  (TaOnMibl, CXeMbl, TrpaduKkd, AUarpaMMbl) C  HMCIHOJb30BaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB 00PaObOTKHU JaHHBIX;

UCIIOB30BaTh  JJIEKTPOHHBIC TaONMIBI JUisi  00paOOTKHM, aHalu3a W
BU3yaJIN3allM YUCIOBBIX JAHHBIX, B TOM YHCJIE C BBIICJICHUEM JIana3oHa TaOJIUIIbI
U yIOPSI0YMBAHUEM (COPTHUPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TAOIUIIaX (POPMYIIBI JUIsl pacuETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apu(pMeTHdecKux (YyHKIMA (CyMMUpOBaHUE U
noACYET 3HAYCHUM, OTBEUAIOIINX 33JJaHHOMY YCJIOBUIO, Cpe/iHee apu(MeTHdIecKoe,
MOVCK MAKCUMAJILHOTO U MUHUMAJIHHOTO 3HAYEHU S ), a0COIFOTHON, OTHOCUTEIIBHOM,
CMEILIAHHOM aJIpecalliy;

UCIIOJIb30BATh JJIEKTPOHHBIE TAOIMIIBI JUIsI YHUCICHHOTO MOJICIUPOBAHUS B
MPOCTHIX 3a/1a4ax W3 pa3HbIX MPEIMETHBIX 00JIaCTe;

UCIIOIb30BaTh  COBPEMEHHBIE  WHTEPHET-CEPBUCHI (B TOM  YHCIE
KOMMYHUKAIIIOHHBIE ~CEPBUCHI, OOJayHbIC XpaHWIMINA JJAHHBIX, OHJIAWH-
nporpamMmbl  (TEKCTOBbIE M TpaUUeCKue PeNaKkTOphbl, Cpenbl pa3padOTKh)) B
y4eOHOM 1 MOBCEAHEBHOMN JIEATEIILHOCTH;

NPUBOJUTHL TPUMEPHI HUCIOIL30BaHUS TE€OUH(POPMAIMOHHBIX CEPBUCOB,
CEPBUCOB T'OCYJIapCTBEHHBIX YCIYyr, 0oOpa3oBaTeIbHBIX CEepBUCOB MHTepHETa B
y4eOHOM M MOBCEAHEBHOM JICATEIILHOCTH,

MCIIOJIb30BaTh Pa3JIMYHbIE CPEICTBA 3AIUThI OT BPEIOHOCHOI'O TPOTPAMMHOTO
oOecriedeHus, 3alUIIaTh MepCoOHaIbLHYI0 HH()OPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTYyTMa U €ro MoCJIeACTBUHN (pa3riiallleHus], TOJMEHbI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TE€XHOJOTMYECKUX M  COLMAIbHO-NICUXOJOTHYECKUX  aCIEKTOB
UCTOJIb30BaHusl cetu MHTepHeT (ceTeBas AaHOHMMHOCTb, ITMGPOBON Clel,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH BPEJIOHOCHOTO KO/Ia);

pacro3HaBaTh MOMBITKUA U MPEAYIPEKIATh BOBJICUCHUE CEOST U OKPYKAIOITUX
B JICCTPYKTUBHBIE U KpUMHUHAIbHBIE ()OPMBI CETEBOM aKTUBHOCTU (B TOM YHUCIIEC
KuOepOy UTHHT, (DUIITUHT).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

HanmeHnoBaHue pa3/ieiioB U TeM
NporpamMMsl

Ne i/

Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH

1.1
00pabOTKH JaHHBIX

1.2 [IporpamMmebl 1 JaHHBIE

1.3 KomnberoTepHsie cetu

Hroro no pazaeny

Pa3nea 2. Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanus u nHGopManmoHHbIe
TIPOIIECCHI

2.1
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8 KITIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

Ne i/

Pa3nea 1. Teopernueckne 0CHOBbI HHPOPMATHKH

1.1 CucTeMbl CUUCIIEHUS

1.2 DJIEMEHTHI MATEMATHUECKON JTIOTUKA

Utoro no pazneny

Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpoOBaHHe

Hcnonmaurenu u AJIrOPUTMBI.

2.1

ANropuTMHYECKNE KOHCTPYKIIUU
2.2 S3BIK TpOrpaMMUPOBAHUS
23 AHanau3 aJIropuTMOB

Htoro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanyecTBO 4acos

Bcero

12

10

21

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f418516

bu6mmoreka [IOK
https://m.edsoo.ru/7f418516

bu6mmorexa [IOK
https://m.edsoo.ru/7f418516

bu6mmorexa [IOK
https://m.edsoo.ru/7f418516

bu6nmoreka [JOK
https://m.edsoo.ru/7f418516



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KITACC

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

Ne i/

Pa3pea 1. [lu¢gpoBasi rpaMOTHOCTH

L1 ['mo6anbHas cets IHTEpHET M cTpaTerun
' 0€e30I1acHOT0 MOBEACHUS B HEH

12 Pabota B nH(pOpMaIMOHHOM
' POCTPAHCTBE

Utoro no pazneny

Pa3nea 2. Teopernueckue 0CHOBbI HHPOPMATHKH

2.1 MopenupoBaHue Kak METO/1 MO3HAHUS

Hroro o pasaeny

Pasznen 3. AlroputMel M IporpaMMHUpOBaHue

3.1 Pa3paboTka anropuTMoB U nporpamm

3.2 VYnpasnenue

Hroro no pazneny

Pa3nen 4. UnpopmManmoHHbIE TEXHOJIOTHH

4.1 DNEeKTPOHHBIC TAOTUITBI

KoanuyecTBO 4acoB

Bcero

10

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

47 NudopmanmoHHbIe TEXHOJIOTHH B bubnuorexa [JOK

COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpems 1

OBILEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 0


https://m.edsoo.ru/7f41a7d0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC

Ne
n/n

Tema ypoka

Komnbrorep — yHUBEpCanbHOE
BBIYMCIIUTEIIBHOE YCTPOMCTBO,
paboTaroliee 1mo mporpamme.
TexHuka 6€30aCHOCTH U MpaBuiIa
paboThl HA KOMIIBIOTEPE

Hcropust 1 cOBpeMeHHbIE
TEHJICHLIUN Pa3BUTUS
KOMITBIOTEPOB

[TporpammHoe obecnieueHue
kommeioTepa. [IpaBoBast oxpaHa
MPOrpaMM U JIAaHHBIX

®aiinel 1 nanku. OCHOBHBIE
onepanuu ¢ (airaMu u marnkaMmu
ApxuBaIus JaHHbIX.

Ucnonp3oBanue nporpaMmm-
apXUBaTOPOB

KoMnberorepHble BUPYCHI U
AHTUBHPYCHBIE TPOTrPaMMBI

Komnetorepnsie cetu. [Tonck
uHpopmanuu B cetd MHTEpHET

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/8al1521d2

bubnuoreka [JOK
https://m.edsoo.ru/8al523ee

bu6nmmoreka [JOK
https://m.edsoo.ru/8al152826

bu6mmorexa [IOK
https://m.edsoo.ru/8al52a74

bu6mmorexa [IOK
https://m.edsoo.ru/8al52cfe

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al152{74

bu6mmoreka [IOK
https://m.edsoo.ru/8al153244



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244

10

11

12

13

14

15

16

17

CepBuUCHI UHTEPHET-
KOMMYHUKaud. CeTeBOM 3TUKET.
Ctpateruu 6e30macHOro
noBeaeHus B Iutepuere

WNudopmanus u fanHbie

HHudopmanroHHbIe MPOLECcCh

Pa3znooOpa3ue sS3bIK0B U
andasuros. EcrecTBeHHbIE U
(bopMmanbHbIe SI3BIKH

JIBonuHbI andaBuT.
[TpeobpazoBanwme 10000
andaBuTa K TBOMIHOMY

[IpencraBnenue JaHHBIX B
KOMITBIOTEPE KaK TEKCTOB B
JIBOMYHOM anaBuTe

Enuuuier nsmepenus
UHPOPMALIUU B CKOPOCTH
nepeaadn JaHHBIX

KoaupoBanue TekcTos.
PaBHOMEpHbIE U HEPABHOMEPHBIE
KOJIbI

JlexoaupoBaHue COOOIICHUN.
WNudopmannoHHbiit 00bEM TeKCTa

[Hudposoe npencrapieHne
HETIPEPHIBHBIX JaHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/8al153460

bu6mmorexa [IOK
https://m.edsoo.ru/8a161966

bu6mmoreka [IOK
https://m.edsoo.ru/8al61e2a

bu6nmmoreka [IOK
https://m.edsoo.ru/8al61fec

bu6mmorexa [IOK
https://m.edsoo.ru/8a162186

bu6mmorexa [IOK
https://m.edsoo.ru/8a162316

bubmuoreka [JOK
https://m.edsoo.ru/8a16249c¢

bubmuoreka [JOK
https://m.edsoo.ru/8a162510

bu6mmorexa [IOK
https://m.edsoo.ru/8a162848



https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848

18

19

20

21

22

23

24

25

26

27

28

Konunpoanue npera. Onenka
nH(popManmoHHOTo0 00BEMA
rpadUyecKuX JaHHBIX [
pacTpoBOro U300paKEHUS

Koauposanue 3Byka

PeszepBublii ypok «KoHTpoabHas

pabora o Teme "[IpencraBnenue

uHpopmanuu'"»

TekcToBbIe JOKYMEHTHI, UX BBOJ U
y >

pEeIaKTUPOBAaHUE B TEKCTOBOM

mpoieccope

@opmMaTUPOBAHHUE TEKCTOBBIX

JIOKYMEHTOB

[Tapametpsl cTpanuiibl. CIHCKU U
TaOIULIBI

BcTraBka HETEKCTOBBIX OOBEKTOB B
TCKCTOBBLIC IOKYMCHTBI

WHuTennexryaibHble BO3MOXHOCTU
COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB

O0600611eHNEe U CUCTeMaTH3aIUs
3HaHUi 1Mo TeMe « TekcToBbIe
JIOKYMEHTBD)

['paduueckuit penakrop.
PactpoBeie pucyHkH
Oneparnuu pegakTUpOBaHUs
rpagu4ecKux 00BEKTOB

bu6mmorexa [IOK
https://m.edsoo.ru/8al629ec

bu6mmorexa [IOK
https://m.edsoo.ru/8al162b72

bu6mmorexa [IOK
https://m.edsoo.ru/8a162d02

bu6mmoreka [IOK
https://m.edsoo.ru/8al62¢e7e

bubmuoreka [JOK
https://m.edsoo.ru/8al62fe6

bu6nmoreka [IOK
https://m.edsoo.ru/8al632d4

bu6mmorexa [IOK
https://m.edsoo.ru/8al632d4

bubmuoreka [JOK
https://m.edsoo.ru/8a1635¢c2

bu6mmoreka [IOK
https://m.edsoo.ru/8al163874

bu6mmorexa [IOK
https://m.edsoo.ru/8a1639d2



https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2

29

30

31

32

33

34

Bekrophas rpaduka

O000111eHNE U CUCTEMATU3ALMS
3HaHui o teme «KommnbrorepHas
rpaduka». [Iposepounas pabota /
Bcepocculickas npoBepodHas
pabota

PesepBHbIil ypok. O6001eHIE 1
cucTeMaTH3alus 3HaHui /
Bcepoccuiickas npoBepodHas
pabota

[ToaroroBka MyJIbTUMEIUUHBIX
Mpe3eHTalUM

JlobGaBieHre Ha ciai
AyJIUOBHU3YAJIBHBIX JAHHBIX,
AHUMAaIllM U TUIIEPCCBIIIOK

O000111eHNEe U CUCTEMATU3ALUS
3HAHUU IO TEME
«MynbTUMEIUITHBIE TPE3CHTALIUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

bub6mmorexa [IOK
https://m.edsoo.ru/8a163b30

bu6mmoreka [IOK
https://m.edsoo.ru/8al6404¢

bu6nmoreka [IOK
https://m.edsoo.ru/8a164828

bu6mmorexa [IOK
https://m.edsoo.ru/8al642c4

bu6mmoreka [IOK
https://m.edsoo.ru/8a164472

bu6nuoreka [JOK
https://m.edsoo.ru/8al164652



https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KITIACC

Ne
n/n

10

Tema ypoka

HeHOBI/II_II/IOHHBIC " MO3UITUOHHBIC
CUCTEMBI CHHCIICHUA

PasBepnyTtas popma 3anucu yucia

JIBom4Has cucteMa CUMCICHHUS.
Apudmernueckre onepanum B
JBOMYHOM CHCTEME CUUCIICHUS

BOCBMepI/I‘-IHaH CHUCTEMA CUHMCIICHUA

[IlecTHaaaTepuyHasi cucTeMa
CUHCIIEHUSI

O0001IeHrEe 1 cCUCTEMAaTU3aIIHs
3HaHNi 1Mo TeMe «CUCTEMBI
CUHCJIEHUS

Jlormueckue BhICKA3bIBaHUS

Jloruueckue onepanuu «m», «UIm»,
«HEY

OrnpeneneHne UCTUHHOCTU
COCTAaBHOT'O BbBICKAa3bIBAHUA

Ta0muIpl HCTHHHOCTH

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHBbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmoreka [IOK
https://m.edsoo.ru/8al1649¢0

bu6mmoreka [IOK
https://m.edsoo.ru/8al 64ba2

bu6nmmoreka [JOK
https://m.edsoo.ru/8al164d96

bu6mmorexa [IOK
https://m.edsoo0.ru/8a165296

bu6mmorexa [IOK
https://m.edsoo.ru/8al16549¢

bu6mmoreka [IOK
https://m.edsoo.ru/8al16564c

bu6mmorexa [IOK
https://m.edsoo.ru/8al657fa

bubmuoreka [JOK
https://m.edsoo.ru/8al65b56

bubmuoreka [JOK
https://m.edsoo.ru/8al165¢f0



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

11

12

13

14

15

16

17

18

19

20

Jloruyeckue 3J1€MEHTHI

Kontponbnas pabora no teme
«2NeMEeHThl MATEMaTHUECKOMI
JIOTUKI»

[TonsTne anropurma. Mcnonuurenu

aJIrOpuTMOB

CgoiicTBa anroputma. Crioco0Ob!
3aIlUCH aJrOPUTMa

AnroputMHuUecKasi KOHCTPYKIIUS
«cienoBanuey. JIMHeMHbIN
aNTrOpUTM

AnroputMuYecKasi KOHCTPYKIIHS
«BETBJICHHE»: TIOJIHASI U HETIOJIHAS
bopmbl

AnropuTMUYECKast KOHCTPYKIIHS
«TIOBTOPEHUE

dopMalIbHOE UCTIOIHEHNE
anropuTMa

Pa3paboTka HeCI0XKHBIX
QJITOPUTMOB C UCTIOJIb30BAHUEM
LMKJIOB JIsl YIIPABIICHUS
(hopMaTbHBIMU UCTIOTHUTEIISIMA

PazpaboTka HECI0XKHBIX
QJITOPUTMOB C UCIIOJIb30BaHNUEM
LIMKJIOB U BETBJICHUH JJIs1
yrpasieHus: GopMaaTbHbIMU
VICIIOJTHUTEIIIMU

bub6mmorexa [IOK
https://m.edsoo.ru/8al65e¢94

bu6nmmoreka [IOK
https://m.edsoo.ru/8al78c38

bu6mmoreka [IOK
https://m.edsoo.ru/8a17949¢

bu6nuoreka [JOK
https://m.edsoo.ru/8a179606

bu6mmorexa [IOK
https://m.edsoo.ru/8a17998a

bu6nmmoreka [JOK
https://m.edsoo.ru/8al79aac

bubmmoreka [JOK
https://m.edsoo.ru/8al79%elc

bub6mmorexa [IOK
https://m.edsoo.ru/8al79%elc



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

21

22

23

24

25

26

27
28

29

30

31

32

Brinonsenue aJIrOPUTMOB

O06001IeHEe ¥ cUCTEMAaTU3 AU
3HAHUU 110 Teme «VICIIOTHUTENN U
AIrOPUTMbL. AJITOPUTMUYECKUE
KOHCTPYKIIUK»

SI3bIK pOrpaMMUPOBAHUS.
Cucrema nporpaMMupOBaHUs

[Tepemennsie. Onepatop
IMpruCBanBaHUA

[IporpammMupoBaHue TUHENHBIX
aNrOpUTMOB

Pa3paboTka mporpamm,
COJIep>KalIiX OrepaTop BETBICHUS

Juanorosast OTJ1aKka IporpaMm

[ukn ¢ ycinoBuem

[uka ¢ nepeMeHHO

O06paboTka CUMBOJIBHBIX JIAHHBIX

O00011IeHIE U CUCTEMATHU3ALIIUS
3HAHUM 110 TeMe «S3BIK

nporpaMMupoBanus» IIpoBepounas

pabota / Bcepoccuiickas
IIpoBepoyHas paborta

PezepHbiil ypok. O0o011eHue u
cucTeMaTu3alus 3HaHUM U YMEHUU
1o Kypcy uHpopmaTuku 8§ kiacca /

bub6mmorexa [IOK
https://m.edsoo.ru/8al7a06a

bu6mmoreka [IOK
https://m.edsoo.ru/8al7al8c

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ac4a

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ad6¢c

bubmuoreka [JOK
https://m.edsoo.ru/8al 7ae8e

bu6mmorexa [IOK
https://m.edsoo.ru/8al7b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

Bcepocculickas npoBepoyHas
pabora

AHanu3 anroputmoB. OnpeneneHue
BO3MOJKHBIX PE3YJIbTAaTOB PaOOTHI

33 aJropuTMa Mpu 3aJaHHOM
MHOYECTBE BXOJHBIX JAHHBIX
Amnanu3 anroputMmoB. Onpesienenue
34 BO3MOJKHBIX BXOJHBIX JJAHHBIX,

MIPUBOIANINX K JTAHHOMY
pe3ynbTary
OBUIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6



https://m.edsoo.ru/8a17afa6

9 KITACC

Tema ypoka

I'moGanbhas cets Mutepuer. IP-
azpeca y3JioB. bosblire nanHbie

HNudopmannonHas 6€300acHOCTb

Y4er noustus 06
MH(POPMAIMOHHOM 0€301MacHOCTH
IIPU CO3JIaHUH KOMIUIEKCHBIX
MH(POPMAIMOHHBIX 00BEKTOB B
BHJI€ BEO-CTpaHUI]

Bunsl nesrenbHOCTH B ceTH
HNHurepuer

OO6rauHbIE TEXHOJIOTHH.
Hcnons3oBanue onnaitH-oduca
U1 pa3paboTKu TOKYMEHTOB

O0001IeHNEe U cCHCTEMAaTH3aIUs
3HaHui 1o TeMam «[ ' nobanpHas
ceTb MIHTEpHET U cTpaTeruu
0€30MacHOTO MOBE/ICHUS B HEW,
«PaboTa B nuH(pOpMAIHIOHHOM
MIPOCTPAHCTBE»

Mogaenu u MoaeIupoBaHue.
Knaccudukanmm moaeneit

Koan4yecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHBbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmoreka [IOK
https://m.edsoo.ru/8al7b578

bu6mmoreka [IOK
https://m.edsoo.ru/8al7b690

bu6nmmoreka [JOK
https://m.edsoo.ru/8al7b7bc

bu6mmorexa [IOK
https://m.edsoo.ru/8al7b8e8

bu6mmoreka [IOK
https://m.edsoo.ru/8al7bale

bu6mmorexa [IOK
https://m.edsoo.ru/8al7bb36

bu6mmorexa [IOK
https://m.edsoo.ru/8al7be06



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06

10

11

12

13

14

15

16

17

Tabauunbie MOACIIN

Pa3zpaboTka ogHOTaOIMYHON Oa3bl
nanHbIX. CocTaBIeHHE 3alIPOCOB K
0a3e TaHHBIX

I'pad. Becorast maTpuma rpada.
JIJIMHA Iy TH MKy BEpIIMHAMM
rpada. BeuucieHne KojanaecTBa
nyTed B HAIIPABJICHHOM
aIMKINYecKoM rpade

Hepero. [Tepebop BapruaHTOB C
MIOMOIIIBIO JIepeBa

MaremaTtuueckoe MOAEITMPOBAHUE

OTarsl KOMIIBIOTEPHOTO
MOJEJIMPOBAHUS

O00011IeHNE U CHCTEMATH3ALIHS
3Hanuil. KonrposnpHas padora mo
TeMe «MoeTHpoBaHue KaK METO
[TO3HAHUS

Pa3Ouenue 3a1aun Ha Moa3a0aun.
CocraBieHne alropuTMoB U
MporpamMM C UCIIOJIb30BAaHUEM
BETBJICHUM, ITUKIIOB U
BCIIOMOTaTEJIbHBIX AJITOPUTMOB

OnHOMEpHBIE MAaCCHBBI

Tumnossle anropuT™Mbl 00pabOTKH
MacCHBOB

bub6mmorexa [IOK
https://m.edsoo.ru/8al7c04a

bu6mmoreka [IOK
https://m.edsoo.ru/8al7¢392

bu6mmoreka [IOK
https://m.edsoo.ru/8al7c4aa

bu6nuoreka [JOK
https://m.edsoo.ru/8al7¢c9c8

bubmuoreka [JOK
https://m.edsoo.ru/8al7cb12

bubmuoreka [JOK
https://m.edsoo.ru/8al7cc3e

bubmuoreka [JOK
https://m.edsoo.ru/8al7¢d60



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

18

19

20

21

22

23

24

25

26

27

28

29

CopTtupoBKa MaccuBa
O06paboTka MoTOKa JaHHBIX

O06o01IeHne U cUCTeMaTU3aIUs
3HaHui. KoHnTposnbpHas padora 1o
teMe «Pa3paboTka anropuTMoB 1
IporpamMmm»

VYnpasnenue. Curnan. O6parHas
CBSI3b

PoGoTu3npoBaHHbBIE CHCTEMBI

DneKTpOHHBIC TAOMUIIBL. THIIBI
JTAHHBIX B AYEUKaX AIEKTPOHHOU
TaOJIALBL

PenaktupoBanue u
dbopMaTupoBanue TabIUIL
Berpoennblie GpyHKINM U1 TOUCKA
MaKCHMyMa, MUHIMYMa, CYMMBI 1
cpeaHero apu(pMETHIECKOTO
CoptupoBka 1 puiabTpanus
JAHHBIX B BBIJCIICHHOM JTHAITa30HE
ITocTpoeHue nuarpamMm u
rpadUKOB B AIEKTPOHHBIX
TadIHIax

OTHocHTeNbHAs, a0COTIOTHAS U
CMCIIIaHHAs aJIpecaius

VY ci10BHBIE BEIYUCIEHUS B
AJICKTPOHHBIX TaOIUIIAX

bub6mmoreka [IOK
https://m.edsoo.ru/8al17d01c

bub6mmoreka [IOK
https://m.edsoo.ru/8al7dlca

bu6nuoreka [JOK
https://m.edsoo.ru/8al7d4d6

bu6nuoreka [JOK
https://m.edsoo.ru/8al7d602

bu6nmmoreka [JOK
https://m.edsoo.ru/8al7d710

bu6mmorexa [IOK
https://m.edsoo.ru/8al17d832

bu6mmoreka [IOK
https://m.edsoo.ru/8al17d990

bubmuoreka [JOK
https://m.edsoo.ru/8al17db70

bubmuoreka [JOK
https://m.edsoo.ru/8al7¢08e

bub6mmorexa [IOK
https://m.edsoo.ru/8al7e2b4

bubmuoreka [JOK
https://m.edsoo.ru/8al7e6ba



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba

30

31

32

33

34

O6paboTka 00IBIIUX HAOOPOB
JaHHBIX

YucienHoe MOACIMPOBAHUE B
AJIEKTPOHHBIX TaOIUIIAX

O0001IeHYE ¥ cUCTEMaTU3 AU
3HaHUi 10 TeMe « DJICKTPOHHBIC
TaOJIULIBIY»

Pois nHpOpMAITMOHHBIX
TEXHOJIOTUI B pa3BUTHH
SKOHOMHKH MHPA, CTPAHbI,
peruona

PesepBHbIil ypok. O600mIeHIE 1
cucremaTu3anus. Mirororoe
MOBTOPECHHE

OBILEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/8al7e87¢

bubmuoreka [JOK
https://m.edsoo.ru/8al 7eaca

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ec3c

bu6nmmoreka [IOK
https://m.edsoo.ru/8al7ed54

bu6mmorexa [IOK
https://m.edsoo.ru/8al 7eebc



https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI

7 KJIIACC

Kon

NpoBepsieMOro
pe3yJabTarta

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HpOBepﬂeMI)Ie NMpeaAMETHBIC PE3YyJIbTAaTbl 0CBOCHUA OCHOBHOM
06pa303aTe.111)H0171 nmporpamMmbl OCHOBHOI'O 0o01ero Oﬁpa?aOBaHl/lﬂ

ITo reme «IludpoBast rpaMOTHOCTHY

IlosicHAT, Ha OpUMEpax CMBICH MOHATHH  «HH(pOpPMALUL»,
«MH(OPMAIMOHHBI  mporecc»,  «obpaboTka  uHGpOpPMALUNY,

«XpaHeHHe HHPOPMALIUNY, «IIepeaada HHPpOopMaIumy

[IpuBomuTe mpUMEpPHl COBPEMEHHBIX YCTPOWCTB XPAaHEHHUA W
nepenayd  “HOpManMM, CpaBHUBAThb UX  KOJUYECTBEHHBIE

XapPaKTCPUCTHKU

[Tony4yath W UCHONB30BaTh HHPOPMAIUIO O XapaKTEPUCTHUKAX
MEPCOHAIIPHOTO  KOMIBIOTEPA M  €r0  OCHOBHBIX  3JIEMEHTax
(mporieccop, omepaTMBHas MaMATh, JOJITOBPEMEHHas TMaMsTh,
YCTPOWCTBA BBO/1a-BBHIBOIA)

COOTHOCHUTH XapaKTEPUCTUKH KOMITBIOTEPA C 3a]]a4aMU, PEIIaeMbIMU

C €0 IIOMOIIBIO

OpueHTHUPOBATHCS B UEPAPXUUYECKON CTPYKTYpe (HalIoOBON CHUCTEMBI
(3anmchIBaTh nosiHoe MM (paiina (karanora), myTh K (haiiiny (kaTanory)
0 MMEIIIEMYyCsl OMUCAaHUIO0 (AIOBONW CTPYKTYpbl HEKOTOPOTO

UH(POPMALIMOHHOTO HOCHUTEIIS)

PaGorats ¢ QaiiioBoii cHCTEMON NEPCOHATLHOIO KOMIBIOTEpA C
HCIIOJIb30BaHUEM rpaduyeckoro uHTepdeiica: co3/aBaTh
(xormupoBaTh, IepeMelnaTb, NEPEeUMEHOBBIBATh,  YIAIATH U
apXuBUpOBaTh (alibl M KaTaJord, HCIOJb30BaTh AHTUBHPYCHYIO
IPOrpaMMmy)

Uckate unnpopmanmio B MHTEepHETE (B TOM YHCIE IO KIIOYEBBIM
CJIOBaM, MO U300pa)kKeHHI0), KPUTHUECKH OTHOCUTHCS K HalleHHOU

I/IH(I)OpMaLII/II/I, OCO3HaBaTh OIIACHOCTb JJId JIMYHOCTH U OGIJ.ICCTBa



1.8
1.9

1.10

2.1

2.2

23

3.1

8 KVIACC

Kon
NMpoBepsieMoOro
pe3yJbTara

1

pacnpocTpaHeHUs BpEJOHOCHOW HH(OpMaluu, B TOM YHCIE

9KCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa
[ToHnMaTh CTPYKTYpY aApecoB BeO-pecypcoB
Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIMHA

Cobnronate TpeOoBaHUS 0€30MaCHON SKCIUTyaTallMd TEXHUYECKUX
cpelacTB MHGOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
coOuroIaTh CeTeBOIl ATHUKET, 0a30Bble HOPMBI HMH(OPMAIMOHHOMN
STHKH U TIpaBa MpH paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX yCTPOHCTBAX

B I/IHTepHeTe, BBIGI/IpaTI) Oe30macHbIe CTPAaTCruv NOBCACHUA B CCTU

HpI/IMeHHTB METOAbI HpO(bI/IHaKTI/IKI/I HETaTUBHOI'O BJIMAHUSA CPCACTB
PIH(l)OpMaLII/IOHHHX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUM Ha 310pOBLC

MOJIb30BATEIS
[To reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

KoaupoBats u nexoaupoBaTh cOOOLIEHHS MO 3aJJaHHBIM IPaBHIIaM,
JNEMOHCTPUPOBATh TOHMMAHUE OCHOBHBIX NPUHIMIIOB KOJWPOBAHUS
nH(pOpMaLIUK pa3IU4HON IPUPOIbI (TEKCTOBOM, rpaduuecKoi, ayauo-
CpaBHMBaTh JUIMHBI COOOIIEHMH, 3alUMCaHHBIX B  Pa3IMYHBIX
andaBuTax, ONEPUPOBaTh EAUHUIIAMH U3MEPEHUS UH(POPMALIMOHHOTO

00béMa u CKOPOCTH nIepeaaiun JaHHbIX

OueHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TI'padUUYECKUX,

3BYKOBBIX (paiiioB u Bueo(daiiion
ITo reme «HpOpPMAITMOHHBIE TEXHOJIOTHI

[IpencraBnsTe  pe3yiabTaThl  CBOEW  JICSITENIBHOCTH B BHUJE
CTPYKTYpPHUPOBaHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALUN

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

[To reme «Teopernueckue 0CHOBBI HH(OPMATUKI»



1.1

1.2

1.3

1.4

2.1

2.2

23

24

2.5

2.6

2.7

[TosicHaTh Ha mnpuUMepax pa3IuyUsl MEXKIY NO3UIHMOHHBIMH U

HCTIO3UIIMOHHBIMHU CUCTEMAaMU CUHCIICHUA

3anucelBaTh U CpaBHUBATH Lienble yucia oT 0 no 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHCTeMaxX cuuciieHus (¢ ocHoBaHusmHu 2, 8, 16),

BBITIOJIHATH apI/I(l)MCTI/ILIeCKI/Ie Oorepanru Hal HUMHA

PaCKpBIBaTB CMBICII IIOHSATHH «BBICKA3bIBAHHC), <«JIOTHYCCKas

onnepanusa», «JIOrH4€CKOC BEIPAKCHHUCH

3aImckrIBaTh JJOTHUYCCKUC BBIPpAXKCHUA C HUCIIOJIB30BaHHEM
JU3BIOHKINHY, KOHBIOHKIIUKW W OTpULAHUA, OIPCACIATE HCTUHHOCTD
JOTHUYCCKHUX Bblpa)KCHI/II\/JI, €CJIM HM3BCCTHbI 3HAYCHHUSA HWCTUHHOCTHU
BXOAIUX B HCTO IMCPEMCHHBIX, CTPOUTDH Ta6J'H/II_[I>I HUCTHUHHOCTH IJIA

JIOTUYECKUX BBIPAKECHUIN
[To TemMe «ANTrOpUTMBI U IPOTPAMMHUPOBAHUE

PackppiBaTh  CMBICT  TOHSATHH  «UCIOTHUTENBY, «AJITOPUTM»,
«mporpamMmay, IOHMMas pa3HUIy MEXIy YINOTpeOJIeHUeM 3TUX

TEPMUHOB B OOBIICHHOH peur U B HH(OpPMATHKE

OnuceiBaTh AJITOPUTM PCIICHUA 3aJa4r paA3JIMYHbIMU CHOCO6aMI/I, B

TOM 4UCJIC B BUIC 0JI0K-CXEMBI

COCTaBJ'ISITI), BBITIOJHATG BPYYHYIO W Ha KOMIIBIOTEPC HCCIOKHBIC
AJIT'OPUTMBI C UCITIOJIB30BAHUCM BETBIICHUU U IUKJIOB JI1 YITPABJICHUSA

HUCIIOJHUTCIIIMU

Hcnonn30BaTh KOHCTAHTHI U NEPEMCHHBIC PA3JIMYHBIX THIIOB
(‘II/ICJ'IOBBIX, JJOT'MYCCKUX, CI/IMBOJ'IBHBIX), d TaKXKXC COJACpIKAIIUC HX

BBIPAJKEHMSI, UCIIOJIb30BATh OIIEPaTOp IIPUCBAUBAHMS

Ucnonws3zoBath npu pa3paboTke MpoOrpaMM JIOTHYECKHE 3HAUYCHUS,

OIICpalri U BbIPpAXXCHHA C HUMHU

AHaHI/ISI/IpOBaTL NpCIJIOKCHHBIC  aJITOPUTMbI, B TOM  YHCIIC
OMpCaACIsATb, KaKUC PE3yJIbTaTbl BO3MOXXHBI IHpU  3aJaHHOM

MHOXCCTBC MCXOAHBIX 3HaYCHHI

Co3maBaTh W OTJ@XHWBATh MPOTPAMMBI Ha OJHOM U3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonpHBIH
AnropuTMUYeCKHid SI3BIK), peamu3ylomnue HECIO0XHBIC alTOPUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C UCIHOJIb30BAHUEM IIMKIOB U

BETBJICHH, B TOM YHUCJIE PEATH3YIONTHE MPOBEPKY JACTUMOCTH OJTHOTO



9 KIIACCA

Kon
MpoBepPsieMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

2.1

2.2

LeJ0ro 4Hciaa Ha JApyroe, NPOBEpPKY HATypalbHOrO YHCIa Ha

MIPOCTOTY, BBIACICHHS U(P U3 HATYPAIHHOTO YUCIIA

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMs

[To teme «IludpoBas rpaMOTHOCTH

Hcnonb30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHHUKAI[IOHHBIE CEpBUCHI, OOJayHble XPAHWJIMILA JaHHBIX,
OHJIAaH-TIpOrpaMMBbl (TEKCTOBbIE U TpadUUeCKUE PEJaKTOPhl, CPEIb

pa3paboTKu) B y4eOHOI 1 MOBCEAHEBHON ACSITENLHOCTH

[IpyBoauTH,  HpPUMEpPHl  UCHONB30BaHUS  TeOMH(POPMAIIMOHHBIX
CEpBHCOB, CEPBHUCOB TOCYJAapCTBEHHBIX YCIYyTr, 00pa30BaTEIbHBIX

cepBucoB MHTepHeTa B yueOHON U MOBCETHEBHOM NEATEIILHOCTH

Vcnonp30BaTh pasjinyHble CPEACTBA 3alUTHl OT BPEAOHOCHOIO
IIPOrpaMMHOT0 obecrieueHwus, 3alUIIATh [IEPCOHAIBHYIO
MHPOpPMALMI0  OT  HECaHKIHMOHUPOBAHHOIO JOCTyla U  €ro
MOCJIEACTBUM (pa3rialieHusi, MOAMEHbI, YTpaThl JaHHbIX) C Y4ETOM
OCHOBHBIX  TEXHOJOIMYECKUX U  COLMAIbHO-IICUXOJIOIMYECKUX
aCIeKTOB HMCIIONb30BaHMs cetu MHTepHeT (cereBas aHOHMMHOCTD,
UGPOBOH Clle]], ayTEeHTUYHOCTh CYObEKTOB M PECYPCOB, OIACHOCTH
BpPEOHOCHOIO KOZa)

Pacrio3HaBaTh TONBITKM M NPEAyNpeXIaThb BOBICUEHHE ce0s U
OKpY’KalOIIMX B JE€CTPYKTUBHBbIE U KPUMHHAJIbHbIE (POPMBI CETEBON
aKTUBHOCTH (B TOM uuclie KHOepOyIUIHHT, (DUIITHHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKI»

PackppiBaTh CMBICT MOHATUH  «MOZAENB», «MOJEIUPOBAHUEY,
ONpeAeNsATh BUIBI MOjEJel, OLEHUBaTh aJeKBaTHOCTb MOJIEIH
MOJICIUPYEMOMY OOBEKTY U LIEJISIM MOIETUPOBAHUS

Hcnonb3oBate rpadpl M JA€peBbs AN MOJEIUPOBAHUS CUCTEM
CETEBOM U UEPAPXUYECKON CTPYKTYPbI, HAXOJAUTh KpaTYaMIINA ITyTh B
rpade

[To TeMe «ANTOPUTMBI U MPOTPAMMHUPOBAHUE



3.1

3.2

4.1

4.2

43

4.4

PazouBatn 3aa4M Ha 1moa3agavdu, COCTaBJIATH, BBIIIOJHATH BPYUYHYIO U
Ha KOMIIBIOTCPC HCCIIOKHBIC AJTOPUTMBI C HUCIOJIB30BAHUCM
BCTBJ'ICHI/If/'I, OUKJIOB MW  BCIOMOTAaTCJIIBHBIX  QJITOPUTMOB  JJIA

yHrpaBJICHUA UCITOJTHUTCIISIMU

CocTaBiATh M OTJIAXKUBATh IPOrPaMMBbI, PEAIHU3YIOIIUE THUIIOBHIE
QIrOpUTMBl  OOpPaOOTKM YHCIIOBBIX IOCJIEIOBATEILHOCTEH  WJIU
OJHOMEPHBIX  YHUCJIOBBIX  MAacCHMBOB  (MIOMCK  MaKCHMYMOB,
MUHUMYMOB, CYMMBbl WM KOJMYECTBA 3JEMEHTOB C 3aJaHHBIMU
CBOWCTBaMHM) Ha OJTHOM U3 A3bIKOB ITporpammupoBanus (Python, C++,

[Tackanb, Java, C#, [lIkonbHbI ANTOpUTMUYECKUAN SI3BIK)
[To reme «HpOpMAIIMOHHBIE TEXHOJIOTUI

BreiOupats cmoco® TmpencTaBiIcHHs] JAHHBIX B COOTBETCTBHH C
MOCTaBJICHHOM 3a/adueli (TabJUIbl, CXeMbl, TpaduKH, AHArpaMMBbl) C
UCIOJIb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEICTB

00pabOTKH JTaHHBIX

Hcnonb30BaTh 3J€KTPOHHBIE TaOMUIBI Al 00pabOTKH, aHalu3a U
BU3yaJIM3allMM YHUCJIOBBIX JaHHBIX, B TOM YHCJE C BBIJCICHUEM
nuarna3oHa TaOMuIbl U YHNOPSAJOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB

Co3maBaTh U MPUMEHSATH B AJIEKTPOHHBIX TaOiuIax (HOpMyibl JUis
pacuéToB C HCHOJb30BAaHHMEM BCTPOCHHBIX  apU(PMETHUECKUX
¢yHKUMH (CyMMHpOBaHME W TOJCYET 3HAYEHUH, OTBEYAIOLIMX
3aJJaHHOMY  YCJOBMIO,  CpelHee  apu(meTuyeckoe,  IMOHCK
MaKCUMaJIbHOTO W  MUHUMAJIbHOTO 3HA4yeHHus), aOCOJIOTHOIA,

OTHOCUTEILHOM, CMEIIAHHON a[pecarii

Hcnonn3oBaTh SJICKTPOHHBIC Ta6J'H/II_[I)I JJIA YHUCJIICHHOTO
MOZCIHMPOBAHUA B IMPOCTBIX 3aJadaxX U3 Ppa3HbIX MNOPCIMCTHBIX

oOiacrei



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

HI/I(I)pOBaﬂ T'paMOTHOCTb

KOMHBIOTep — YHHUBCPCAJIbHOC BBIYUCIUTCIIEHOC YCTpOﬁCTBO, pa60TaIOIuee 10
nporpamme. Turer KOMITIBIOTCPOB: NICPCOHAJIBHBIC KOMIIBIOTCPBI, BCTPOCHHBIC
KOMIIBIOTCPBI, CYIICPKOMIIBIOTCPHI. MoOuibHbIE YCTpOﬁCTBa. Texnuka

0€301acHOCTH U MpaBuiia PabOTHI HA KOMITBIOTEPE

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa W MX HazHaueHnue. [Ipoueccop.
OnepatuBHass M JNOJTOBPEMEHHAs IaMATb. YCTPOMCTBA BBOJA M BBIBOJA.
CeHcopHBII BBOJI, TaTYNKN MOOMIIBHBIX YCTPOMCTB, CpeicTBAa OMOMETPUIECKOM

ayTeHTU(UKALUN

HcTtopus pa3BUTUSI KOMIIBIOTEPOB U IIporpaMMHOro odecneuenus. Ilokonenus
KoMIIbloTepoB.  COBpEMEHHbIE  TEHJIEHIUM  PA3BUTUS  KOMIIBIOTEPOB.
CynepkoMnbrorepsl. [lapannensnbie Beranuciaenus. [lepcoHanbHbli KOMIBIOTED.
IIpoueccop M €ro XxapakTepUCTHKU (TakTOBas YacTOTa, pa3psAHOCTB).
OneparuBHas namaTh. [JJoaroBpeMeHHas naMaTb. Y CTpOCTBa BBOJA U BBIBOJA.
OOBEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MAMSATh KOMIIBIOTEPA, KECTKUN JHCK
U TBEPJOTENbHbIM HAKOIUTENb, IOCTOSHHAS MaMATh CMAapT(POHA) U CKOPOCTh

A0CTyna Ijid pas3In4HbIX BUAOB HOCHUTEISH

[IporpamMmmHoe  obecriedeHre KommbioTepa. [lpukinagHoe mporpamMmmHOe
obecieuenne.  CucremHoe  mporpamMmMHOe — oOecriedeHue.  CucTeMbl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becriaTHbie u

ycIoBHO-0ectiaTHbie mporpaMMbl. CBOOOTHOE IPOTPAMMHOE 00eCTICUCHIE
@aiinel 1 nmanku (karanoru). Tumsl ¢aiinos. ColicTBa ¢ailioB. XapakTepHble
pasmepsl (hailIoB pazIMUYHBIX TUNOB (CTpaHMIIA TEKCTa, DJICKTPOHHAs KHUTA,
¢dotorpadus, 3auch NECHU, BUACOKIINI, TOJTHOMETPAKHBIN QHIEM)
[Tpuntuner mocTpoenus ¢ainoBsix cucteM. [lomHoe umst (aitna (mankw,

karasiora). [TyTe k ¢aitny (manke, katauory)



1.7

1.8

1.9

1.10

1.11

1.12

2.1

2.2

23

2.4

2.5

2.6

daitnoBeiii MeHekep. PaboTa ¢ (aitmamMu 1 mankamu (KaTajgoramu): Co3gaHue,
KOIMPOBAHUE, MEepeMEIIeHNE, IEepEMMEHOBAaHNE U yJaleHue (GaiyioB U Mamok

(xaranoron). [Touck ¢aiaoB cpencTBamMu ONeparmoOHHON CUCTEMbI
ApxuBanus naHHbiX. Mcrnonp30Banmne mporpaMM-apXuBaTOPOB

KomMmnbrorepHsle BUpYCHI U APYyTHE BPEIOHOCHBIE IPOrpaMmel. IIporpammer 1uis

3alIUTEI OT BUPYCOB

O0benuHenne kKomnboTepoB B ceTh. CeTb MHTEpHET. BeO-cTpanuna, BeG-caiT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. Ilouckossie cucrtemsl. [lomck
MHpOpPMALMU IO KIIIOUEBBIM CJIOBaM M IO H300pakeHHI0. J[ocTOBEpHOCTh

uHpopManuy, noyryueHHol u3 MHrepuera
CoBpeMEHHbIE CEpBUCH] UHTEPHET-KOMMYHHKAIUH

CerteBoii 3THKET, 6230BBIE HOPMBI HH(OPMAIIMOHHON STHKH U TIpaBa Mpu padboTe

B cetu MHTepHeT. CtpaTeruu 6ezomnacHoro noseaeHus B IntepHere
TeopeTnueckre 0OCHOBbI HHPOPMATHKU

Wudopmanus — OOHO U3 OCHOBHBIX IIOHSITUH COBPEMEHHOM HayKH.
WNudopmanus Kak CBeACHUS, IpeIHA3HAYEHHbIE /17151 BOCHPUSATHS YEIOBEKOM, U
uHpopMalMs  Kak  JaHHble, KOTOpble MOryT ObITb  00paboTaHbI

aBTOMaTH3HpOBaHHOﬁ CHCTEMOM

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTB OnucaHMs HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MMOMOIIBIO TUCKPETHBIX JaHHBIX. IHpopManmoHHbIe TpOLEecchl —

IIPONLECChI, CBA3aHHBIC C XPAaHCHUEM, npeo6pa30BaHHeM n nepez[aqel?l JaHHBIX

CumBon. Andasut. MomHuocts andasuta. PasHooOpa3ue s3bIKOB U ali(haBUTOB.
EcrecTBeHHble M (QopManbHBIE S3BIKU. AJ(AaBUT TEKCTOB HA PYCCKOM S3BIKE.
JlBonunbIii andasut. KonmmvecTBo BCEBO3MOKHBIX CIIOB (KOJTOBBIX KOMOMHAITHI)
(buKCUpOBaHHON IMHBI B JBOWYHOM aindasure. [IpeoOpaszoBanue Ir0O0TO
andasurta K JBOMYHOMY. KOJMUECTBO pa3IiyHbBIX CJIOB (PUKCUPOBAHHOW JUTUHBI

B ayipaBUTE ONpEACTIEHHON MOIITHOCTH

KomupoBanue CHMBOJIOB OJHOTO ajdaBuUTa C TOMOINBIO KOJOBBIX CJIOB B
npyrom andasBute, KogoBas TabIuIa, JEKOAUPOBAHKE

JBonunblii kon. IlpencraBieHue AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOMYHOM aln(haBuTe

WNudopmannonusiii 006EM TaHHBIX. BUT — MUHUMaIbHAs €IMHUIIA KOJMYECTBa

uH(popMaluu — IBOMYHBIN pa3psa. baiit, kuino6aiiT, MerabaiT, rurabanT
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3.5

3.6

3.7

CkopocTh Tiepefaud JaHHBIX. EJIWHUIBI CKOPOCTH Tepefavyd JTaHHBIX.

Hckaxenue nHopMauu mpu nepeaaye

KonupoBanue texctoB. PaBHOMepHBIi koj. HepaBHOMepHbIi koa. Koauposka
ASCII. BocbmuOutHbele koaupoBku. I[lonsitue o komupoBkax UNICODE.
JlexonupoBaHue  CcOOOIIEHUI €  HCHOJIB30BAHMEM  PaBHOMEPHOIO U

HepaBHOMepHOro koga. UndopmannonHsiit 00bEM TEKCTa

OOwee mpezacTaBieHUE O LUPPOBOM IMPEACTABICHUHM ayJHOBU3YAIbHBIX U
JIpyTUX HENpepbIBHBIX JaHHbIX. KonupoBanue usera. LlBeToBble Monenu.

Mopens RGB. I'my6una xoguposanus. [Tanutpa

PactpoBoe u BekTOpHOE mpejacTaBieHue uzoOpakeHuil. Ilukcens. OueHka
MHPOPMALIMOHHOTO 00BEMA  TIpaUuUecKuX JaHHBIX I pacTpOBOIO

M300paxeHUs

KomupoBanue 3Byka. PaspsgHocTs M 4dactora auckperuszanmu. KosmuecTso
KaHajnoB 3amuch. OIlEHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C

NPECTaBICHUEM M XpPaHECHHEM 3BYKOBBIX (hailioB
WNudopMannoHHbIe TEXHOJIOTHH

TekcToBble JOKYMEHTBI M MX CTPYKTYpHBIE 3J€MEHTHl (cTpaHuua, alzarl,

CTpOKa, CJIOBO, CHMBOJI)

TekcToBbI MpolecCOp — HHCTPYMEHT CO3JaHUsA, PEAAKTHPOBAHUSA U

dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa

PenaktupoBanne Ttekcra. CpoiictBa cumBoioB. I[lpudt. Tumsl mpudToB
(pyOnensle, ¢ 3acedykamu, MOHOIIMpUHHBIE). [lomyxupHOE M KypcHBHOE
Haueptanue. CBolicTBa ab3aleB: TpaHHIbI, a03allHBI OTCTYN, WHTEpBA,

BbIpaBHHBaHKEe. CTHIIEBOE (hopMATHPOBAHUE

CtpyktypupoBanue uWHGOpPMAIMM C TOMOUIBIO CHHCKOB M Ta0JHI.
MHoroypoBHeBble ciiuckd. Jlo6aBneHue TabauIl B TEKCTOBbIE JOKYMEHTHI
BcraBka n3o0pakeHuil B TEeKCTOBbIE JAOKyMEHTHL. OO0TekaHHe H300pakeHui
TEeKCTOM. BKITIOUCHHE B TEKCTOBBINM JOKYMEHT AHArpaMM U (hopMyt
[TapameTprl cTpaHulpl, Hymepanus crpaHul. JloGaBieHue B JTOKYMEHT
KOJIOHTHUTYJOB, CCBIJIOK

IIpoBepka npaBonucanus. PacctaHoBka nepeHOcoB. ['0J10COBOI BBOJ TEKCTA.

OnTuueckoe pacrio3HaBaHUC TCKCTA. KOMHBIOTCpHBIfI MEepeBOA.

Hcnonb3oBanue cepBrcoB ceTH MHTepHET [1st 00paboTKH TeKcTa



3.8

3.9

3.10

3.11

3.12

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

3HAKOMCTBO ¢ TrpauuecKUMH peJakropamu. PacTpoBble  PHCYHKH.

Hcnonb3oBanue rpaduyeckux NpUMHUTHBOB

Omnepaimu peaakTHpoBaHUs rpaduueckux OOBEKTOB, B TOM YHCIE LU(PPOBBIX
dororpadmii: m3MeHeHHe pa3Mepa, 0Ope3Ka, MOBOPOT, OTpakeHHe, pabora c
obyacTsiMM (BbIJIEJICHHE, KONMPOBAHUE, 3aJIMBKa IIBETOM), KOPPEKLHs IIBETa,

SPKOCTH U KOHTPACTHOCTH

BextopHas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpeACTBaMU TEKCTOBOI'O MIpOIleccopa MM JIPYTHX MPOorpaMMm (MPHIIOKEHHH).

JloGaBneHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTbI

[TonroroBka MynbTUMEANIHBIX Tpe3eHTanmid. Cnaiin. JloOGaBieHue Ha ciaiin

TeKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJILKUMU craiiiaMu

JloGapiienre Ha claij] ay TMOBU3YJIbHBIX JIAHHBIX. AHUMAIUs. [ UIepcchuIKn

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
Teoperuueckue 0OCHOBBI HH(OPMATHKH
Heno3unmoHHble ¥ O3UIMOHHBIE CUCTEMBI cunciienus. Anpasut. OCHOBaHMUE.
Pazpépuyras popma 3anucu ymcna. [lepeBoa B AECATUUHYIO CUCTEMY YHCEIL,

3aIlIMCAHHBIX B IPYTUX CUCTCMAX CUUCIICHUSA
Pumckas cucremMa cunciIeHU

JlBonyHas cuctema cuucienus. IlepeBoj nensix yucen B npenenax ot 0 go
1024 B 1BOMYHYIO CHCTEMY CUMCIIEHHA. BocbMepHuuHas cuctemMa CUMCIECHHMS.
IlepeBox umcen U3 BOCBMEPUYHOM CHUCTEMBI B JBOUYHYIO U JECATUYHYIO
cucrembl u obOpaTtHo. IllecTHaguarepuynas cuctema cuucienus. IlepeBof
qucea W3 IIECTHAAUATEPUYHONW CHUCTEMbl B JBOWYHYIO, BOCBMEPHUHYIO U

ACCATUYHYIO CUCTCMBI U O6paTHO
ApI/I(bMeTI/IquKI/IC orcpanuru B JIBOUYHOI CUCTEME CUMCIICHUS

Jlornyeckue  BbICKa3blBaHUA. Jlormueckue 3HAUYEHUS  BBICKA3BIBAaHMM.
DJeMeHTapHBIe U COCTAaBHBIC BBICKA3bIBaHUA. JIOTWYECKHE OTEpaIih: «H»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHUE), «HIN» (AM3BIOHKIHNSA, JOTUYECKOe
CIIOXKEHHE), «He» (Joruueckoe orpumanue). IlpuopureT IOrMyecKux

onepaulzlﬁ. OHpeI[eJ'IeHI/IC HUCTUHHOCTH COCTABHOT'O BBICKA3bIBAHUA IIPpU
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24

2.5

2.6

2.7

2.8

2.9

2.10

HU3BCCTHBIX 3HAUCHUAX HNCTHUHHOCTH BXOIAINIUMX B HCTO JJICMEHTAPHBIX

BBICKA3bIBaHUN

Jlornueckue BBIPa’KCHU. HpaBI/ma 3alluCl  JJOT'MYCCKHX BLIpa)KCHI/II\/’I.

[ToctpoeHne TabnuI HICTUHHOCTY JIOTHUECKUX BBIPAKEHUIN
Jlormueckuie 31€MEeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIbIOTEPA
AJNTOpUTMBI M IPOIPaMMHUPOBAHKE

[lonstue anropurMa. lMcnonHutenu aaropuTMoB. AJNTOPUTM Kak ILIaH

YIpaBJICHUA UCIIOJIHUTEIIEM

CgoiicTBa anroputma. CriocoObl 3anucu anroputma (CJI0BECHBIH, B BUe OJI0K-

CXEMBI, IPOrpaMMa)

Anr OPUTMUYCCKUC KOHCTPYKIIUH. KOHCprKI_II/ISI «cliegoBaHue». JIMHEHMHBIN
AJITOPUTM. Ol”paHI/ILIeHHOCTB JIMHCHHBIX AJIT'OPUTMOB: HCBO3MOXXHOCTDH
npeaAyCMOTPETb 3aBUCUMOCTD IOCJICAOBATCIIBHOCTH BBIIOJIHACMBIX JIencTBUi

OT UCXOOHBIX JAaHHBIX

KOHCTPYKHI/IS{ «BCTBJICHHUC). IIOJIHAsA MW HCEIIOJIHAasA (bOpMI)I. Bremmonnenue u
HCBBIIIOJIHCHHUC YCJIIOBUA (I/ICTI/IHHOCTB " JJOXXHOCTb BLICKEBLIB&HI/IH). HpOCTLIe

" COCTaBHBIC YCJIOBUA

KOHCTPYKHI/ISI «IIOBTOPCHHUEC): HUKJIIBI C 3aJJaHHBIM YHUCIIOM HOBTOpeHI/II\/’I, C

YCJIOBUCM BBIIIOJIHCHU, C HepeMeHHOﬁ OUKJIa

Pazpabotka a1 (popManabHOrO HCHOJIHUTENS alrOpUTMa, IPUBOIALIETO K
TpeOyeMoMy pe3ysbTaTy MpH KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX AITOPUTMOB C HCIOJB30BAHUEM LUKIOB M BETBICHUU I
ynpaBieHus: (HOpMaNbHBIMA HCIOMHHUTEISIMH. BBINOJIHEHHWE alrOpUTMOB

BPYYHYIO 1 HAa KOMIIBIOTEPC. CHUHTaKCHYECKHE U JIOTHYeCcKHe omMnOKH. OTKa3bI

Sszpik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anropurmuyeckuii 3pik). CucreMa nporpaMMHUpOBaHUS: PENAKTOpP TEKCTa
IpOrpaMM, TPAHCISITOP, OTIATUUK

[lepemennas: Tum, uMms, 3HaueHue. llenble, BelleCTBEHHbIE M CHUMBOJIbHBIE
NIEpEMEHHBIE

Omnepatop npucBauBaHus. Apu(pMETHYECKHE BBIPAKEHUS U TOPSIIOK HX
BbrunciaeHus. Omnepanuu ¢ LEAbIMA 4YHMCIAaMH: IIeJIOUYHCICHHOE JIeJIEHUeE,
0CTaToK OT AesieHus. IIpoBepka 1eaIMMOCTH OJTHOTO LIEJIOT0 YUCIIA Ha IPYroe

BerBaennsa. CocTtaBHEIC yCJI0BUA (BaHI/ICB JJOTHYCCKHUX BLIpa)KeHI/Iﬁ Ha

U3y4aeMoOM s3bIKE IporpamMMmupoBaHusi). HaxoxxneHue MHUHMMyMa U
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1.1

1.2

1.3

MakcUMyMa M3 JBYyX, TpEX M YeThIpEX uyucesl. PemieHue KBaJpaTHOTO

YpaBHCHUS, UMCIOIICTO BCIICCTBCHHBIC KOPHU

}_—[I/IaJ’IOFOBaH OTJIagKa IIporpamMm: IOMIAaroBOC BLIIOJHCHUE, IIPOCMOTP

3HAYCHHUH BCJINYHH, OTJ'I&I[O‘IHI)H\/JI BBIBO/, BI)I60p TOYKH OCTaHOBA

Huxn c ycnoBuem. Anroput™ EBKiamaa uisi HaxOXIEHUS HAUOOJBIIETO
o011ero AenuTeNs IByX HATypalbHBIX yicell. PasOuenue 3anucu HaTypaibHOTO
YyHCiia B MO3UIMOHHOM CUCTEME C OCHOBAHUEM, MEHBIIUM WU paBHbIM 10, Ha

OT/eNbHbIe U(PBI

L[I/IKJ'I C nepeMeHHoﬁ. AJ'IFOpI/ITMBI IMPOBEPKU ACTITUMOCTHU OJHOI'O LEJIOro Yucia

Ha JIpyroe, MpOBEPKU HATYPaJIbHOI'O YHCia Ha IPOCTOTY

O06paboTka CUMBOJIBHBIX AaHHBIX. CUMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
ITocumBonbHas 0OpaboTka cTpok. I1oac4ér yacTOTHl MOSBIEHUS CHUMBOJIA B

cTpoke. Berpoennsie hyHKIMU 171 00pabOTKH CTPOK

Omnpenenenre BO3MOXKHBIX PE3YJbTaTOB Pa0OTHI aNrOpuUTMa HpU 3aJaHHOM
MHOXECTBE BXOJIHBIX JAaHHBIX, OIPEJEIEHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,

NPUBOIAIINX K TaHHOMY pE3yJIbTaTy

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

[{udpoBast rpaMOTHOCTH

I'moGanbhas cers Wutepner. [P-ampeca yznoB. CereBoe XpaHEHHE TaHHBIX.
MeToab! UHANBUTYaTHHOTO U KOJUIEKTUBHOTO pa3MelleHHsI HOBOM nH(bopMaIiu
B UnrepHere. bonbiine naHHbIE (MHTEpHET-JAHHBIE, B YAaCTHOCTH JaHHBIE

COLIMANIbHBIX CETEHl)

[Tonsitne 06 wmHpOpMaMOHHOW O€30MacHOCTH. YTPOo3bl HHGOPMAIMOHHON
0€30MacHOCTH IMPHU padoTe B rI100aTbHON CETH U METO bl TPOTUBOICHCTBUS UM.
[TpaBuna GezomacHON ayTeHTUPHUKAIMU. 3alUTa TUYHOW HH(POPMALIUU B CETH
Wntepuer. be3zomacHele crTparernn TnoBeaeHHs B cetu  MHTepHer.
[IpenymnpexaeHnue BOBICYCHUSI B JCCTPYKTHBHBIE W KPUMHHAIBHBIE (HOPMBI
CEeTeBOI aKTUBHOCTHU (KHMOEpOYJUIMHT, (PUILUHT U Ipyrue Gopmbl)

Bunsr gearensHoctu B MHTEepHETe. MIHTEpHET-CEpPBUCH: KOMMYHHUKAIIMOHHBIE
cepBHCHI (TIOYTOBAs CTy:k0a, BUACO-KOHPEPEHLI-CBS3b U IPYTHUE), CIIPABOYHBIE

CIy>KObl (KapThl, paclMCaHUsl U JPYTHe), TMOHCKOBBIE CIIYXObI, CIyXObI
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24

2.5

2.6

2.7

3.1

OOHOBJICHHUS TIPOTPAaMMHOTO oOecreueHuss W JApyrue ciayk0bel. CepBHCHI
roCyJIapcTBEeHHbIX ycuyr. OOnmaunele XpaHwiuma JaHHbIX. Cpenctsa
COBMECTHOM pa3paboTKu JOKyMeHTOB (omHisaitH-oducel). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBBIE M TIpaduueckue
PEeIaKTOPbI, Cpelibl pa3pabOTKH MPOrpaMm

TeopeTrueckne 0CHOBbI HHPOPMATHKU

Monens. 3anaum, pemaeMble ¢ MOMOIIbI0 MojaenupoBanus. Knaccuduxanmu
mojaenel. Martepuanbhble  (HaTypHble) M HMHGOPMALMOHHBIE MOJEINH.
HenpepsiBHble M nuckpeTHbIe Mojenu. Mmuranmonneie monenu. Wrpossie
mojenu. OueHKa COOTBETCTBUS MOJENIU MOJCIUPYEeMOMY OOBEKTY U IIeNsM

MOJIETTUPOBAHUS
Tabnuunsie mogenu. Tabnuna Kak NpeAcTaBIeHUE OTHOUICHHUS

ba3el pgansbix. OTOOp B TabnMile CTPOK, YAOBJIECTBOPSIOUIMX 33aJaHHOMY

YCJIO0BUIO

I'pad. Bepmmna, pebpo, myTb. OpUEHTHPOBAHHBIE M HEOPHUCHTHUPOBAHHBIC
rpader. nmuna (Bec) peOpa. BecoBas marpuma rpada. nuHa MyTH MEXIy
BepimHamu rpada. [louck ontumanpHOro mytu B rpade. HauanpHas BepiimHa
(MCTOYHMK) W KOHEYHas BepIIuHa (CTOK) B OpPUEHTHUPOBAHHOM rpade.
Brruucienue komuecTBa myTeid B HalpaBJISHHOM allUKIMYECKOM Trpade
Hepeo. Kopens, BepmmHa (y3en), IucT, pedpo (myra) nepeBa. Beicota nepesa.
[Tonnepeso. Ilpumepsl ucmonb3oBaHUs JepeBbeB. llepebop BapuaHTOB C
MIOMOIIIBIO JIepeBa

[TonsaTne MaremaTHyecKol Mojend. 3agayd, pemaeMble ¢ MOMOUIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJICTTUPOBAHUS. Otauune
MaTEeMaTHYEeCKOH MOJISIM OT HATypHOWM MOJAEIH M OT CIOBECHOTO

(JuTepaTypHOro) onucaHus o0beKTa

OTtansl KOMIIBIOTCPHOI'0O MOJCIUPOBAHUA: IMOCTAHOBKA 3aJadu, IMOCTPOCHHC
MaTeMaTHUYEeCKOM MOICIIN, nporpamMmmHasl  pcajii3anus, TCCTUPOBAHUC,
MNPOBCACHUEC KOMIIBIOTCPHOI'O OSKCIICPUMCEHTA, AaHAJIW3 Cro pe3yJbTaToB,

YTOYHEHHE MOJEIN
ANTOpPUTMBI U IPOTPAMMHPOBAHUE

Pazbuenue 3agaun Ha noxasanauu. CocTaBlIeHUE ANTOPUTMOB U MPOrpaMM C
UCIOJIb30BAaHUEM BETBJICHMH, IIMKJIOB M BCIIOMOIaTElIbHBIX AJITOPUTMOB IS

YHOpaBJICHUA UCIIOJIHUTCIICM WU APYTUMHA UCTIOJTHUTCIIAMU
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Tabmuunbie BenmuuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. COCTaBIICHHE WU
OTNaZKa TMPOrpaMM, pPEATU3YIONUX THIIOBBIE QJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHCIIOBBIX MACCHBOB, Ha OJHOM U3 S3BIKOB MPOrPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, llkonbHbI AnropuTmMudeckuil S3bIK):
3all0JIHEHHE YHUCJIOBOTO MAacCHBa CIy4yaWHBIMHM YHCIaMH, B COOTBETCTBUHU C
dbopMyII0ii WK MyTéM BBOJIA YHCEIT, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIA TMOUCK 3a/laHHOTO0 3HAYEHHsS B MAcCCHBE, MOACUYET DJIEMEHTOB
MacCuBa,  YAOBJCTBOPSIOUIMX  3aJaHHOMY  YCIIOBUIO,  HaXOXICHHE

MUHUMAJIBHOTO (MAaKCUMAJIBHOT0) 3JeMeHTa MaccuBa. COpTUpOBKa MacCHBa

OOpaboTka MOTOKA JAHHBIX: BBIYMCIIEHUE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(METHYECKOro, MUHUMAJILHOTO M MaKCHUMAaJIbHOTO 3HAYEHHs 3JIEMEHTOB

MMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOINUX 3aJaHHOMY YCJIOBUIO

Vupasnenue. Curnan. OOparHas cBsi3b. [lonydeHue curHaisoB oT HU(POBBIX
JaTYUKOB (KacaHMsl, pAaCCTOSHUS, CBETa, 3Byka U JApyroro). Ilpumepsl
UCIOJIb30BAaHUsl TPUHLMIA OOpaTHOM CBA3M B CUCTEMaxX YIpaBICHUS
TEXHUYECKUMU YCTPOWCTBAMM, B TOM 4Hcle B poOororexHuke. [Ipumepsl
poOOTH3UPOBAHHBIX  cUCTEM  (CHCTeMa  yOpaBJIEHUS  JBUKEHHEM B
TPAHCHOPTHOI cuUcCTeMe, CBapoyHasl JIMHHUS aBTO3aBO/a, aBTOMATU3UPOBAHHOE
yIpaBICHUE OTOIUIEHMEM JOMa, AaBTOHOMHAsi CHUCTeMa  YIPaBICHHS

TPAHCIIOPTHBIM CPEACTBOM U APYTUE CUCTEMBI)
HudopmaninoHHbIEe TEXHOJIOTUN

[TonsiTre 00 >7IEKTPOHHBIX TabaMnax. TUMBI JaHHBIX B SYEHKaX AIIEKTPOHHON
tabmuiel. PenaktupoBanue u popmatupoBanue Tadbmui. Berpoennsie GyHKIMM
JUISl TIOUCKa MAaKCUMyMa, MUHHMYyMa, CYMMBI M CPETHETO apu(hMETHIECKOTO.
CopTupoBKa JaHHBIX B BBIJCNICHHOM auama3oHe. llocTpoeHue auarpamm
(rucrorpamMmMa, KpyroBas auarpamMma, TOY€YHas auarpamma). Beibop tuma

AuarpaMMbl

[TpeobpaszoBanue Gopmyn npu konupoBanuu. OTHOCUTENbHAS, A0COMIOTHAS U

CMCHIaHHasd aapecanmns

VY c10BHbBIE BRIYUCIIECHUS B 3JIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U MOJACUYET
3HaYeHUH, OTBEUAIOIINX 3aJJaHHOMY ycioBuio. OOpaboTka OGosbIIMX HaOOPOB

JTaHHBIX. YHCcIeHHOEe MOIETTMPOBAHUE B 3JIEKTPOHHBIX TabIUIaX
Ponib nHGOpPMAIMOHHBIX TEXHOJIOTHH B Pa3BUTUU YKOHOMHUKH MHpA, CTPaHBI,

peruoHa. OTKpbITEIE OOpa3oBareibHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C

UHPOPMATUKON ¥  HMH()OPMAIMOHHBIMH  TEXHOJOTHSMH:  BeO-AM3aiiHep,



IPOTPAMMHUCT, pa3palOTYMK MOOWIBHBIX HPUIOKEHUH, TECTUPOBILUK,
ApPXUTEKTOpP MPOTrPAMMHOTO OOECTIEUCHHS, CIEHUAINCT M0 aHAIN3Y JAHHBIX,

CUCTEMHBIN aJIMUHHUCTPATOP



IHPOBEPAEMBIE HA OI'D I1O UHO®OPMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon

NpoBePsIeMOro
TpeOoBaHMSI

1

1.1

1.2

2.1

2.2

23

24

2.5

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

3HaTh (MOHUMATB)

Bnajgenue OCHOBHBIMH TOHATHAMHU: WHpOpMAIHs, Iepeaya,
XpaHeHue u 00padboTka HHPOpMAIIH, AIITOPUTM, MOJIETTh, TU(POBOI
NPOAYKT M WX UCIOJNB30BaHUE [UIA PEUICHHUS Y4YEOHBIX H

MPaKTUYCCKHUX 3a1ayd

BJIaI[eHI/Ie MOHATHUAMMU: BbICKA3bIBAHUC, JIOTMYCCKad OIcpanus,

JIOTUYECKOE BBIPAKCHHE
VYmMmeThb

YMeHue onepupoBaTh €IUHUIAMH U3MEPEHHs] MHPOPMALMOHHOTO

00béMa u CKOpPOCTH nIepcaaiu JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATh Lenble yucna oT 0 go 1024 B
Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMaX CUMUCICHUS C OCHOBAHUAMH 2,

8, 16, BBINOJIHATH apUpMETUIECKHE ONIepallui HaJl HUMU

VYMmenune KOOUPOBATL U JACKOIHUPOBATH COOGH_ICHI/IH 10 3aJaHHBIM
npaBujaaM; IIOHMMAaHHUC OCHOBHBIX IIPUHIUIIOB KOAWPOBAHUA
I/IH(bOpMaHI/II/I paSHH‘{HOﬁ MNpUpOAbI: TCKCTOBOﬁ, Fpa(i)I/I‘IeCKOI;'I, ayano
VMeHne 3ammchiBaTh JIOTHYECKHUE BBIpAXXCHHA C HCIIOJIB30BAHUCM
JAU3BIOHKIMHU, KOHBIOHKIIUW U OTpULIAHUA, OIMPCACIIATE HCTUHHOCTD
JJOTNYCCKHUX BLIpa)KeHHﬁ, €CJIM HM3BCCTHBI 3HAYCHHA HCTHMHHOCTHU
BXOAAIIUX B HErO0 NMEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I HNCTUHHOCTH JJIA
JJOTNYCCKHUX BBIpaH(eHHﬁ; 3aIllMCbIBATL JIOTHYCCKHUC BBIPAXKCHHA Ha

M3Y4aeMOM SI3bIKE IPOTPaMMHUPOBAHUS

YMeHHE COCTaBJISITh, BBINOJHATH BPYUYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ aJTOPUTMBI  JJI  YIpPABJICHUS  HMCIIOJIHUTEISIMU
(Yepenamka, YepT€KHUK W JApyTHE); CO3AaBaTh M OTJIAXKUBATH
IpOrpaMMbl Ha OJJHOM M3 A3BIKOB IiporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlkonbHbII AJropuTMUYECKH SI3BIK),



2.6

2.7

2.8

2.9

2.10

peanu3yromue HECIOXKHbIE alIrOpUTMbl  O00pabOTKH UYHCIOBBIX
JAHHBIX C UCITOJIb30BAHUEM IMKJIOB M BETBJICHUIA; YMEHUE pa30UBaTh
3a/la4dl Ha MOA33aJayud, HUCIOJIb30BATh KOHCTAHTHI, NIEPEMEHHbIE U
BBIPQXKCHHUSI ~ PA3IMYHBIX  TUMOB  (YHCIOBBIX,  JIOTHYECKHX,
CUMBOJIbHBIX);  QHAIM3UPOBaTh  NPEJIOKEHHBIH  alrOpUTM,
OMpeNeNsATh, KaKue pe3yJbTaThl BO3MOXHBI MpU  3aJaHHOM

MHOXECTBEC HCXOJHBIX 3HAYCHHI

YMeHHe 3amucaTh Ha H3Yy4aeMOM S3BIKE IPOIPAMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKU ACIUMOCTH OJHOIO LIEJIOr0 YUCIa Ha IPYroe,
MIPOBEPKU HATypajbHOI'O YUCIIA HA MPOCTOTY, BbIAEICHUS TUDDP U3
HaTypaJIbHOI'0 4YHUCJIA, ITOMCK MAaKCUMyMOB, MHHMMYMOB, CYyMMBbI

YHCJIOBOM IMOCIEIOBATCILHOCTH

Brnanenue ymMeHneM OpHEHTHPOBATHCS B HEPAPXUUECKON CTPYKTYpe
¢aiioBoit  cuctembl, paboratb ¢  (ailloBOW  CUCTEMOM
MEPCOHAIBHOTO KOMIIBIOTEpA C HCIIOJIb30BAaHHEM TI'PaUuECcCKOro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIUPOBaTh, IEpeMeEILaTh,

[IEpEMEHOBBIBATh, YAAIATh U ApXUBUPOBATH (ailyibl U KaTajJoru

Brnanenue YMEHUSAMU u HaBBIKAMU MCTIOJIb30BaHUS
UH(QOPMAIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH JUISI TOMCKA,
XpaHeHusi, 00pabOTKM W Tepeadyd U aHaau3a Pa3InIHBIX BHJIOB
uHdopmanuu

YMeHue BRIOUpaTh croco0 MpecTaBlIeHHsI TaHHBIX B COOTBETCTBUU
C MOCTABJICHHOW 3a/1a4ei (TaOMuIbl, CXeMBbI, TpaduKu, TuarpaMmsl)
C UCHOJB30BAHUEM COOTBETCTBYIOIIUX IPOTPAMMHBIX CpEICTB

00pabOTKH JTaHHBIX

YMenue ¢opmanu3oBath W CTPYKTypUpOBaTh HWHGOPMAIIHUIO,
WCTIONB3YSl DJIEKTPOHHBIE TaOMWIBI JJisi 00pabOTKH, aHaM3a |
BU3YyaJIM3allMi YHUCJIOBBIX JaHHBIX, B TOM YHUCJIE C BbIICJICHUEM
uarna3oHa TaONWLbl U YHOPSAOYMBAHUEM (COPTUPOBKOM) €ro
9JIEMEHTOB; YMEHHUE MPUMEHSTH B AIEKTPOHHBIX Ta0bnuax Gopmyst
JUIss  pacy€ToB C  HCIIOJIb30BAHUEM BCTPOCHHBIX  (DYHKIIMIA,
a0COIIOTHOM, OTHOCHUTEIbHOM, CMeEIIaHHOH aJpecanuy;
WCIIOJIb30BaTh  JJIEKTPOHHbIE  TaONMLBI  JUISI  YUCJIEHHOTO
MOJENUPOBAaHUA B MPOCTHIX 3ajadaX M3 Pa3HbIX MPEIMETHBIX

oOJacrent



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'J
IHO UH®OPMATHUKE

Kon IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS
1 udposasi rpaMOTHOCTH

@aiinpl 1 manku (kataynoru). [IpuHIUIBEI MOCTpoeHus (HaioBbIX
cuctem. [lomHoe nums daitna (manku). [yTs x ¢daiiny (manke). Pabora
c (aiimamMu W KaTaJoraMu CpeACTBAMH OIEPALMIOHHON CHUCTEMBI:

HiHPar###1.1 CO3/1aHHE, KONMpOBAaHHWE, NEPEMELICHUE, IEPEUMEHOBAaHUE U
ynanenue ¢aiinoB u mamnok (katanoroB). Tumbl ¢aiinoB. CBolicTBa
¢aitno. @aitnoBeiii  Menemxkep. Ilouck ¢aitnoB cpencrBamu

OHepaHI/IOHHOﬁ CHCTEMBI

O6benuHenne koMinploTepoB B ceTb. Cetb HTepHeT. Beb-cTpanuiia,
BeO-caiiT. CTpykTypa aznpecos BeO-pecypcos. bpaysep. Ilouckosble
1.2 cucrembl. Ilowck uHpOpManuMKM 1O KIIOYEBBIM CJIOBaM M IO
n3zobpaxkenuto. JlocroBepHocTs HHGOpPMAlMK, MOJYYEHHOH U3

Wnurepnera. [P-anpeca y3i0B. CeTeBoe XpaHeHHE TAHHBIX
2 Teopernueckre 0CHOBbI UH(POPMATUKHI

JIMCKpETHOCTh JTaHHBIX. BO3MOKHOCTH ONHCAHHS HEMPEPBIBHBIX

00BEKTOB U MPOLIECCOB C MOMOIIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andasura. [IBowdnblil andaBur.

KonnuectBO  BCEBO3MOXKHBIX  CIIOB  (KOAOBBIX  KOMOWHAIUHA)

(dbukcupoBaHHON MIWHBI B JBoMYHOM andasure. [IpeobOpasoBanue

moboro andaButa K ABOUYHOMY. KONHMYECTBO pazNUYHBIX CIIOB
"1 (UKCUPOBaHHON UTMHBI B an(haBUTE ONpeaeNEHHON MOIIIHOCTH.

' KoaupoBanue cuMBOJIOB OJHOTO anaBUTa C MOMOIIBIO KOJOBBIX
CIIOB B JpyroM aindaBuTe, KOJOBas TaOJMIa, JEKOAMPOBAHHE.
KonupoBanue TekctoB. PaBHOMepHBI KoA. HepaBHOMEpHBI KO
Komuposka ASCII. Bocsmubutsele xoaupoBku. [loHsTHE O
KOJUPOBKAX UNICODE. HexonupoBanue COOOIIeHUH C

HUCITIOJIB30BaHHEM PAaBHOMCEPHOI'O u HEPaBHOMCPHOTI'O Kozaa.

NudopmaninoHHbIil 006EM TEKCTa

55 NudopmanonHbiii 00bEM NaHHBIX. BUT — MUHUMAaNbHAs €IUHHIIA
KOJIM4ecTBa MH(GOPMAITUU — TBOUYHBIN pa3psi. EnuHuib namMepenus
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2.5

2.6

2.7

2.8

nH(pOpMaMOHHOTO 00BhEMA TaHHBIX. bUT, 0alT, KWITOOANT, MeTabauT,
rurabaifT. CKOpoCTh Tepenadd JaHHBIX. EIUHHUIBI CKOPOCTH

nepeaavn JaHHbIX

KomupoBanue npera. L{BetoBsie monenu. Mogenr RGB. I'myOuna
koaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpencTaBieHue uzoOpaxkeHuil. [lukcens.
Onenka wuHOpMAaMOHHOTO 00BEMa TpadUUYECKUX JaHHBIX IS

pacTpoBOro u300paxeHus

KonupoBanue 3Byka. Pa3psgHocts u wacrora 3anucu. Koaumdectso
KaHAJIOB 3aIlUCH.
OIIGHKa KOJINYECTBCHHBIX mapaM€ETpoB, CBA3aHHBIX C

MMPpEACTABJICHUEM U XPAHCHUCM 3BYKOBBIX (baﬁHOB

Heno3unuoHHble W MO3ULMOHHBIE CUCTEMbI CUHMCIEHUS. AJQaBuT.
OcHoBanme. Pa3Bépuyrtas ¢opma 3ammcu uyucina. IlepeBog B
NECATUYHYI0 CHCTEMY 4HCEN, 3allMCaHHBbIX B JAPYTUX CHCTEMax
CUMCIICHUS.

Pumckas cucrtema cuncieHus

JIBonuHas cuctema cuuciienus. IlepeBos esbIx yncen B mpeaenax ot
0 mo 1024 B nBOMUHYIO cUCTEMY cuncieHus. BocbMepuuHas cuctema
cuucnenus. [lepeBos uncen U3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO
U JIeCATUYHYIO cucTeMbl U oOpaTHo. lllectHannaTepruyHnas cuctema
cunucnenus. IlepeBox uyucen W3 MIECTHAAUATEPUYHOM CHUCTEMBI B
JBOMYHYI0, BOCBMEPHUHYI0 M JECATHUHYIO CHCTEMbI U OOpaTHO.

ApI/I(bMeTI/I‘ICCKI/Ie orepanuu B I[BOPI‘IHOﬁ CHUCTCMC CUMCIICHUA

Jlornueckne BBICKa3bIBaHMsA. Jlormueckye 3HaUEeHUS BBICKA3BIBAHMI.
DNeMEeHTapHbIe U COCTABHBIEC BHICKA3bIBaHUs. JIornueckue onepanuu:
«» (KOHBIOHKIIUS, JIOTHUYECKOE YMHOXEHHUE), «HIIN» (AU3BIOHKITUSA,
JIOTUYECKOE CIIOKEHHE), «He» (Ioruueckoe orpuianue). [Ipuopuret
Jornudyeckux onepanuil. OnpeneneHne MCTUHHOCTH COCTAaBHOIO
BBICKA3bIBaHUS, €CJIM HU3BECTHBHI 3HAYCHMS MCTUHHOCTH BXOJSIIHX B
HEr0 DJJEMEHTApHBIX BBICKAa3bIBaHWI. Jlornueckue BbIpaKEHUS.
[IpaBuna 3amucu Jorudyeckux BbIpaxeHui. [locTpoeHue TabmwI

HUCTUHHOCTH JIOTUYCCKHUX BBIpa)KeHI/Iﬁ

Jlormdeckne >3JIEMEHTHI. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBaMU

KOMIIBIOTCPa
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2.12

3.1

3.2

HenpepobiBHBIE W gUCKpeTHBIE MOAEIU. VMMHUTAallMOHHBIE MOJEIIH.
Urpossie monenu. OuieHKa aIeKBATHOCTH MOJEIH MOACIUPYEMOMY

00BEKTY U 1EISIM MOJACITUPOBAHUS

Tabmuanbie Moaenu. Tabnuia Kak mpeacTaBiIeHNue OTHOMICHMS. ba3sr
naHHblX. OTOOp B Tabnuile CTPOK, yIOBJIETBOPSIONIMX 3aJaHHOMY

YCIJIOBUIO

I'padp. Bepmmna, pebGpo, 1nyTtb. OpHEHTUpPOBaHHBIE U
HeopHeHTUpoBaHHbIe rpadsl. nuHa (Bec) pedpa. BecoBas marpuna
rpada. lnuna mytn Mmexay BepmuHamu rpada. [Tonck onTumanbHOTO
nyTu B rpade. HayanpHast BepuirHa (MCTOYHUK) U KOHEYHAs BEpIIMHA
(cTOK) B OpHEeHTHPOBAHHOM Tpade. Brraucienne koaudecTBa myTei B

HaIlpaBJICHHOM AlIUKIINYCCKOM rpa(be

HepeBo. Kopenn, BepmmHa (y3en), Juct, pedpo (myra) aepesa.
Bricora nepea. IlomnepeBo. Ilpumepsl MCHONB30BaHUS JIE€PEBBEB.

[IepeGop BapuaHTOB ¢ IOMOIIIBIO JIepeBa
AJTOpUTMBI U IPOrPAMMUPOBAHHE

CgoiictBa anroputma. CriocoObl 3amuCH alropuT™Ma (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBiieHne ajaropuTMOB U MPOrpaMM C  HCIIOJIb30BAHUEM
BETBJICHUI, LMKIOB U BCIOMOIAaTEIbHBIX aJITOPUTMOB  JUIS
ynpasiienusi ucnonxuteneM (Pobot, UYepenamka, YepTéxHUK U

npyrue). BeinosHeHne anropuTMoB BpyUHYIO U Ha KOMIIbIOTEpe

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
HIkonbHBIA ANTOPUTMUYECKHH SI3BIK).

Cucrema mnporpaMMHUpOBaHUS: pPEJAKTOp TEKCTa Iporpamm,
TPAHCIATOP, OTJIAJUHUK.

Ilepemennasd: Tun, ums, 3HadeHHe. Llenble, BEIIECTBEHHBIE W
CUMBOJIbHBIE ITIEPEMEHHBIE.

Omnepatop npucBauBaHus. Apu(pMeTHIecKre BBIPAXKEHUS U TOPSIIOK
ux BbluMcleHus. Omnepanuu C IeJbIMH YUCJIAMU: LIEJIOYUCIEHHOE
JIJIEHNE, OCTaToK OT jeneHus. BerBnenusa. CocTaBHBIE YCIOBHS
(3amuCh  JIOTMYECKUX  BBIPAXKEHMM HA  M3y4yaeMOM  SI3bIKE
nporpamMmupoBanus). Haxoxaenue MUHUMyMa

1 MaKCHUMyMa M3 ABYX, TPEX U UeThIpEX unce. Pelienre kBaapaTHOTo

YpaBHCHHA, UMCHOIICTO BCIICCTBCHHBLIC KOPHH. ]_[I/IKJ'I C YCJIIOBHUCM.
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Anroput™m EBknmzma nans HaxoXAEHHsT HauOOJbIIEro OOIIEero
JEeNUTeNsl  JBYX  HATypalbHbIX unced. Pa3Ouenue  3amucu
HaTypaJIbHOIO YHCJa B MO3UIMOHHOM CHCTEME C OCHOBAaHHEM,
MeHbIIMM wiu paBHeIM 10, Ha otraenbHble THQPHL. Lukm ¢
MIEPEMEHHON. AJTOPUTMBI IMPOBEPKU JEIUMOCTH OJHOIO LEJIOro

qucia Ha Ipyroe, IpOBEpPKU HAaTypaJIbHOTO YHUCIa HA IIPOCTOTY

OOpaboTka CHUMBOIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBEIC)
nepemenHble. [locumBonbpHas 00padoTka cTpok. [logacuér dacToTs
MOSIBJICHUS CUMBOJIA B CTPOKe. BcTpoeHHbIe PyHKIMH AT 00pabOTKH
CTpPOK

OnpefeneHre BO3MOXHBIX PE3YyJIbTaTOB pPabOThI alTOPUTMa TIPH
JTAHHOM MHOKECTBE BXOJHBIX TaHHBIX, OMPEIEICHHE BO3MOMKHBIX

BXOAHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY pPEC3YyJIbTaTy

Tabnuunbie BenmuuuHBl  (MaccuBbl). (OJHOMEpPHBIE  MACCHUBHI.
CocraBieHne # OTHaJKa MPOrPaMM, pEaTU3yIOIIUX THUIIOBBIE
JITOPUTMBI 00paOOTKH OJTHOMEPHBIX YHUCIOBBIX MACCUBOB, HA OJTHOM
u3 sA3b6IKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[IxonpHBIA AJNTOPUTMUYECKUM SI3BIK): 3alOJHEHUE YHCIOBOTO
MaccuBa CIy4YalHbIMHM YHCIIAMHU, B COOTBETCTBUH C (HOPMYIJION WiIH
myTéM BBOJA YHMCEJ, HAXO0XKJIEHUE CYMMBbI 3JIEMEHTOB MaccHBa,
JUHEHHBIA MOMCK 3aJaHHOrO 3HAYeHHs B MacCHuBe, MOACUYET
JJIEMEHTOB MacCHBa, YAOBJIETBOPSIOUIMX 33aJaHHOMY YCJIOBHIO,
HaXO0XJeHHEe MUHUMAJIbHOIO (MaKCHMaJbHOTO) 3JIEMEHTAa MAacCHBA.
CoptupoBka MaccuBa. OOpaOoTKa IMOTOKa JAHHBIX: BBIUHUCIICHUE
KOJIMYECTBa, CyMMBI, CPEIHEr0 apu(pMeTHIeCKOro, MUHUMaIbHOTO 1
MaKCHUMaJbHOTO  3HAUEHUS  3JEMEHTOB  IIOCJEJI0BaTENbHOCTH,

YAOBJICTBOPAOIIHNX 3aJaHHOMY YCJIOBUIO

VYmnpasnenue. Curnan. OOparHas cBsi3b. [loydeHHe CHTHAIOB OT
U(GPOBBIX JATYUKOB (HANpPUMEp, KAacaHWs, PACCTOSIHHS, CBETa,
3Byka). I[lpumepbl Hcmonb3oBaHMs NPUHIUIA OOpPaTHON CBSI3U B
CHUCTEMax YIpaBIEHUS TEXHUYECKUMH YCTPOWCTBAMH C IMOMOIIBIO

JATYMKOB, B TOM YHCIIE€ B POOOTOTEXHUKE
NupopmaninoHHble TEXHOJIOTUN

TexcToBble NOKYMEHTBI M HUX CTPYKTYpPHBIE DJIEMEHTHI (CTpaHUIIa,

a03ar1, cTpoKa, CII0BO, CUMBO).
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TexcToBbIil poLeCCOp — HHCTPYMEHT CO3/1aHus, PElaKTUPOBAHUS U
dbopMaTupoBaHus TEKCTOB. [IpaBuna Habopa TEKCTa.
PenaktupoBanne Ttekcra. CpoiictBa cuMmBoyioB. [lpudt. Tumsr
mpudToB (pyOiieHbIe, ¢ 3aceyKaMy, MOHOIUPUHHBIE). [lomyxupHoe
1 KypcuBHOe HauepTaHue. CBoicTBa ab3alieB: TpaHUIIBI, a03aIHBINA
OTCTYII, UHTEepBaJ, BeIpaBHUBaHuE. [lapameTprl cTpanubl. CTuieBoe
¢dopmarupoBanue. CTpyKTypupoBaHME€ HH(POPMALUU C IOMOIIbIO
CIMCKOB U Tabiui. MHOroypoBHeBbIe cliucKu. Jlo6aBieHue Tabnull B
TEKCTOBBIE JOKYMEHTHL. BcTaBka M300paKeHHHd B TEKCTOBBIC
nokyMeHTbl. OOTekaHue u300pakeHUil TekcToM. BxiroueHue B
TEKCTOBBIM JIOKYMEHT nuarpamm, (GopMmyJs, HyMepalud CTpPaHHIIL,
KOJIOHTUTYJIOB, CCBUIOK M IPYTHUX 3JI€MEHTOB

PactpoBble pucynku. Vcnonb3oBanue rpaduueckux NpUMUTUBOB.
Onepauuu peaakTHpoBaHUS IpadUUecKuX OOBEKTOB, B TOM YHUCIIE
udpoBbIx Qortorpaduil: U3MEHeHUue pasMepa, oOpes3ka, MMOBOPOT,
oTpakeHue, padbota ¢ 001acTsIMH (BbIEIEHNE, KOTIMPOBAHUE, 3aJIUBKA
I[BETOM), KOPPEKILMs 1IBETa, IPKOCTH U KOHTPACTHOCTU. BekropHas
rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEJICTBAMHU
TEKCTOBOTO IpOLEccOpa WM JPYTHX Mporpamm (IPUIIOKEHUH).
JloGaBiieHHEe BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[lonroroBka mMynpTUMENUHHBIX npe3eHTauuil. Cnaiin. [{oOaBneHue
Ha claij TekcTa u n300paxeHuii. PaboTa ¢ HECKOJIBKUMM ClIaiiIaMH.
JloGaBneHre Ha cHaix ayIMoBH3YaIbHBIX JaHHBIX. AHUMAIHS.

IMunepccepuiku

Tunel TaHHBIX B STYCHKAX AJIEKTPOHHOW TaOywmibl. PenaktupoBanue u
dbopmatupoBanne TaOiuil. BcrpoeHHbIE (YHKIIUU IS TOMCKA
MaKCUMyMa, MHUHHMYMa, CYMMBl M CpPEIHEr0 apupMeTHYECKOro.
CopTupoBKa JaHHBIX B BbIJIEICHHOM Juarnas3one. IlocTpoenue
auarpamMMm  (TUCTOrpaMMa, KpyroBas JMarpaMma, TOYEYHas
nuarpamma). Beibop tmma muarpamwmel. [IpeoOpaszoBanme (opmyn
nmpu KomupoBaHUU. OTHOCHUTENBbHAs, a0COMIOTHAsS W CMEIIAHHAS
azpecanus

Y cOBHBIE BRIYHCIICHUS B AJEKTPOHHBIX Tabnuiax. CyMMUpOBaHUE U

MoACYET 3HAYEHWH, OTBEUANOIINX 3aJaHHOMY ycioBui. OO0paboTka



OonpIMX HAaOOpOB JaHHBIX. YHCICHHOE MOJCIMPOBAHHE B

ANEKTPOHHBIX TAOJIUIIAX



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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