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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nHpopMaTUKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeIbHON MIpOTrpamMMBbl OCHOBHOTO o01ero o0pa3oBaHus,
npeactaBieHHbIx B ®I'OC 000, a takxke (enepanbHOl pabodeil mporpaMMbl
BOCITUTAHUSI.

[IporpaMmma mo uHpopMaTUKe NaET MpENCTaBICHHE O LEJIX, o0mel
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIOMIMXCS CpPEJICTBAMHU
uH(pOpMaTHKK HAa 0a30BOM ypOBHE, YCTAHABIMBAET 00sA3aTEIbHOE MPEAMETHOE
coJiepKaHue, MPeyCMaTPUBAET €ro CTPYKTYpPUPOBAHHUE IO pa3/iesiaM U TeMaM.

[Iporpamma 1o wuHpOpMATHKE oOmpenensieT KOJIMYECTBCHHBIC W
KaueCTBEHHbIE XapaKTEPUCTUKU YyduyeOHOTO Marepuana JUisi KaXJIOoro roja
U3y4YeHUs, B TOM YHUCJE IS COJEPKATEIbHOrO HAIMOJHEHMS Pa3HOTO BUIA
KOHTPOJSL  (MPOMEXYTOUHOM arTecTaluu oOydarouuxcsi, BCEPOCCHMCKUX
IPOBEPOYHBIX padOT, TOCYJAPCTBEHHOIN UTOTOBOIl aTTECTAINH).

[Iporpamma 1o wuHpOpMATUKE SBISETCS OCHOBOWM [IJISI COCTaBIICHUS
ABTOPCKUX YYEOHBIX MPOrpaMM, TEMAaTHUYECKOro IUIAHUPOBAHUS Kypca
YUHUTEIIEM.

HensmMu w3ydeHuss WHPOPMATUKM HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUS SIBJISIOTCS:

dbopmupoBaHue OCHOB MHPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMCHHOMY ypPOBHIO pa3BUTHS HayKd WHOOPMATUKH, JOCTHKECHUSIM
HAYYHO-TEXHUYECKOTO Tporpecca M OOIIECTBEHHOM TMPaKTUKH, 3a CUET
Pa3BUTHS MpeEJCTaBICHUN 00 HHPOPMAIIMK KaK O BaXKHEUIIIEM CTPATETHYECKOM
pecypce pa3BUTHUS JMYHOCTH, TOCYJApCTBa, OOIIECTBA, MMOHUMAHHUSA POJIU
UH(OPMAITMOHHBIX IIPOIIECCOB, UH()OPMAITMOHHBIX pecypcoB u
WH(OPMAITMOHHBIX TEXHOJOTHH B YCIOBHSIX NH(PPOBOH TpaHChOpMaIHH
MHOTHUX c(hep KU3HU COBPEMEHHOT'O OOIIECTBA;

oOecrieyeHre yCIOBHM, CIOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIJICHUST KaK HEOOXOIUMOTO YCJIOBHS MPOGECCHOHAIBHON JCATEIHPHOCTH B
COBpPEMEHHOM HH(OPMAILIMOHHOM OOIIECTBE, MPEANOIAralIero cnocoOHOCTh
oOyuarorierocss pa3ouBaTh CIIOXKHBIC 3a/laud Ha OoJjiee MPOCThIE MOJ3a7auH,
CpaBHUBATh HOBBIE 33Jla4M C 3aJja4aMH, PEUIEHHBIMHU paHee, ONpeesaTh Iaru
JUTSL IOCTHOKEHUS pe3yJibTaTa U Tak Jajee;

dbopMupoBaHWEe W PA3BUTHE KOMIIETCHIIMK OOydJalomuxcs B 00JacTh
UCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTUH, B TOM
yyclie 3HaHWM, YMEHUH U  HaBBIKOB  paboTel ¢  uHbOpMAaIMei,



IPOrpaMMHUPOBAHMS, KOMMYHHMKAIMM B COBPEMEHHBIX IU(MPOBBIX Cpeaax B
yCIOBUSIX  oOecreueHuss  UHGOPMAIMOHHOM  O€30MaCHOCTU  JIMYHOCTH
00yyaroierocs;

BOCITUTAHUE OTBETCTBEHHOTO W  W30MpaTeNbHOTO OTHOIICHHUS K
uH(pOopMaIK ¢ YYETOM MPABOBBIX M ITUUYECKUX aCHEKTOB €€ paclpoCTpaHEHUs,
CTpEMJICHUS K TMPOJOJDKEHUI0 00pa3oBaHUs B 00JacTH WH(POPMAIIMOHHBIX
TEXHOJIOTUA ¥ CO3UJATENIbHOW JESTEILHOCTH C MPUMEHEHHEM CPEJICTB
UH(GOPMAITMOHHBIX TEXHOJIOTHIA.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKKW KaK HAYYHOW JUCHUUIUIUHBI, HW3ydaroliei
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOKHOCTH aBTOMAaTHU3alUU
WH(OPMAITMOHHBIX MPOIECCOB B PA3TMYHBIX CUCTEMAX;

OCHOBHbIE OOJACTM TNPUMEHEHHUS] HH(POPMATUKH, TIPEXIE BCEro
nH()OpPMaIIMOHHBIE TEXHOJIOTHUH, YIIPABIECHUE U COLUATIBHYIO chepy;

MEXKIUCUUIUIMHAPHBIA  XapakTep HWHPOpPMATUKU U HUHPOPMAIMOHHOMN
NEeATEeIbHOCTH.

N3yuenne wuHPOPMATUKK OKa3bIBaCT CYIIECTBEHHOE BIUSHUE Ha
(dbopMHUpOBaHHWE MHUPOBO33PEHMSI O0YYAIOUIErocs, €ro *U3HEHHYIO MO3UIUIO,
3aKJIaJbIBAET OCHOBHI TMOHUMAHHMS MPUHUUNOB (YHKIIMOHUPOBAHUS U
UCTIOJIb30BaHUS ~ MH(GOPMAIMOHHBIX  TEXHOJOTMA  Kak  HEoOXOJUMOTO
WHCTPYMEHTa NPAKTUYECKU JIOOO0N NEeATeTbHOCTH W OJHOTO H3 Hauboliee
3HAYUMBIX TEXHOJOTHYECKUX JOCTHUKEHUU COBPEMEHHON IMBUJIN3AIINU.
MHorue mpeaMEeTHbIE 3HAHUS U CIOCOOBI  JIESITENBHOCTH, OCBOCHHBIC
0oOyJaronMMucsl TPy U3y4eHUH HHPOPMATHUKH, HAXOMST NMPUMEHEHHE KaK B
paMkax oO0pa3oBaTEeNBLHOTO Tpollecca NPH H3YYEHUU APYTHX MPEAMETHBIX
obJlacTeil, TaK U B MUHBIX KU3HEHHBIX CUTYAIUSX, CTAHOBSATCS 3HAUYUMBIMH JIJIsI
dbopMupOBaHUs KaueCTB JUYHOCTH, TO €CTh OPUEHTUPOBAHBI HA (OPMUPOBAHUE
METanpeIMETHBIX U JTUYHOCTHBIX PE3YIHTATOB O0YUEHHUS.

OcHoBHbIe 3371auK yueOHoro npenmera « MudopmaTuka» — chopmupoBath
y 00y4aromuxcs:

NOHUMAHHWE TPUHIIUIOB YCTPOWCTBA M (PYHKIMOHUPOBAHUS OOBEKTOB
1U(POBOTO OKPYKEHHUSI, TIPEJICTABIICHNS 00 UCTOPUHU U TCHICHIIUSIX Pa3BUTHUS
uH(pOpMaTHKU Tieprojia udpoBoi TpaHchOpMaIIIi COBPEMEHHOTO 00I1IeCTBA;

3HaHUS, YMEHUSI U HaBBIKA IPAMOTHOM MOCTAHOBKHU 3a/1a4, BOSHUKAIOUIUX
B MPAKTUYECKOW  JIESITENBHOCTH, JJII HMX PEIICHHS C  MOMOIIbIO
WH(OPMAITMOHHBIX TEXHOJIOTUM, YMEHHMS W HaBBIKM (POPMATU30BAHHOTO
OMKCAaHMS TIOCTABIICHHBIX 33/1a4;



0a3oBbIe 3HAHUS 00 MHGOPMAIIMOHHOM MOJIETUPOBAHUH, B TOM YHUCIE O
MaTEeMaTUYECKOM MOJIEIMPOBAHUY;

3HaHHE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYpP U YMEHUE MPUMEHSTh 3TU
3HAHMS ISl IOCTPOEHUS aJITOPUTMOB PELICHU 3a7a4 M0 UX MAaTeMAaTHYECKUM
MOJIETISIM;

YMEHUSI U HaBBIKM COCTABJIEHUS MPOCTBIX MPOrpamMM IO MOCTPOEHHOMY
IrOPUTMY Ha OJTHOM U3 A3BIKOB POrPaMMHPOBaHUS BICOKOTO YPOBHS;

YMEHHMsI M HaBBIKM 3()()EKTUBHOTO HCIIOIB30BAHUS OCHOBHBIX THIIOB
OPUKIAJAHBIX ~ TOporpaMMm  (NMPWIOXKEHUH)  OOIIero  Ha3HAYeHUd U
UH(OPMAIIMOHHBIX CUCTEM JIA PEIICHUs ¢ UX TOMOIIBIO MPAKTUYECKUX 3ajad,
BJaJicHHE 0a30BBIMM HOpPMAaMH MH(OPMAIMOHHOW 3TUKM W IpaBa, OCHOBAMHU
uH(OPMAITMOHHON O€30MaCHOCTH;

yMEHUE  TPaMOTHO  HHTEPIPETHPOBATH  PE3yJbTaThl  PEIICHUS
NPAKTUYECKUX 3aJlay C MOMOIbI0 MH()OPMAIIMOHHBIX TEXHOJOTUN, PUMEHSTh
NOJIyYEHHBIE PE3YJIBTATHI B IPAKTUYECKOM ESITEIbHOCTH.

lenu u 3agaun u3ydeHuss UHPOPMATUKU HA YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHUsI OMNPENESAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHHUS y4eOHOTo
IpeMEeTa B BUJIE CIAEAYIOMMX YETHIPEX TEMATUUECKUX Pa3/IeNoB:

uu(poBasi IpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATHKHU;

QITOPUTMBI U IPOTPAMMHUPOBAHUE;

UH(OPMAIMOHHBIE TEXHOJIOTUH.

Ha u3yuenne nnpopmarrku Ha 6a30BoM ypoBHE oTBoauTcs 102 vaca: B 7
kiacce — 34 yaca (1 yac B Heznento), B 8 kiacce — 34 yaca (1 yac B Hegento), B 9
kiacce — 34 yaca (1 gac B Hefienio).



COJEPXAHME OBYUYEHUA
7 KIIACC

Hudposasi rpaMOTHOCTDH

KoMnib10Tep — yHUBepcaJibHOE YCTPOCTBO 00pad0TKH JAaHHBIX

Kommpiorep  —  yHHUBEpPCAIbHOE  BBIUMCIMTEIBHOE  YCTPOMCTBO,
paboTtaroiiee 1o  mporpamMme. TuUmbl  KOMIBIOTEPOB:  MEPCOHAIbHBIE
KOMIIBIOTEPHI, BCTPOEHHBIE KOMIBIOTEPHI, CYNEPKOMIIbIOTEPHl. MOOWIbHBIE
YCTpPOMCTBA.

OCHOBHBIE KOMIIOHEHTBHI KOMIbIOTEpa M uX HazHaueHuwe. IIporeccop.
OnepatuBHass W JOJITOBPEMEHHAasi MaMATh. Y CTPOWCTBA BBOJIAa M BBIBOJA.
CeHCOpHBIN BBOJI, TATYNKA MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUIECKON
ayTeHTU(UKALINH.

Hctopusi pa3BuTHA KOMIIBIOTEPOB M IPOTPaMMHOI0 OOECIICUCHHUS.
[TokosieHus koMnbOTEpOB. COBPEMEHHBIE TEHACHIIMU PA3BUTHS KOMITBIOTEPOB.
CynepKoMIbIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[Tepconanpubiit kKommbioTep. [Iporieccop u ero XxapakTepucTUKH (TaKTOBas
4acToTa, paspsaaHocTh). OmneparuBHas nNaMaTh. JlONTOBpeMEHHAs NaMSITh.
YcerpoiictBa BBoAa ¥ BeiBOJIa. OOBEM XpaHUMBIX JIAHHBIX (OTIEpaTHBHAS TAMSATH
KOMIIBIOTEpPA, KECTKUH U TBEPAOTENbHBIM JIHCK, IOCTOSIHHAs IaMsTh
cMapT(doHA) U CKOPOCTH JOCTYMA JJIS PA3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHuka 0€30MaCHOCTH U IIpaBUiia pabOThl HA KOMIIBIOTEPE.

IIporpaMMbI U J1aHHBIE

[Iporpammuoe obGecnieuenune KommbioTepa. [lpukiagHoe mporpaMmmHoOe
oOecrieueHue. CucremHoe  TporpaMmMHOe  OOecreueHue. Cucrembl
nporpammMupoBanus. [IpaBoBast oxpaHa mporpaMm M JaHHBIX. becruiaTHeie H
yCIIOBHO-O€ecTiaTHbIe mporpaMMbl. CBOOOHOE TPOTPaMMHOE 0OECTICUCHHE.

®aitnbl u nanku (katanoru). [IpuHIUIBEI TOCTpOeHUS (HaIOBBIX CHCTEM.
[TonHnoe ums daitna (manku). Ilyts x ¢aiiny (nmanke). Padorta ¢ daitnamu u
KaTajoramy CpeACTBAMHU OMNEPALMOHHOM CHCTEMBI: CO3/JaHUE, KOMUPOBAHHUE,
NepeMeIleHne, TePEUMEHOBAHNE U yJaieHue (aillioB W mamok (KaTajaoroB).
Tunsr daitno. CBoricTBa (aitioB. XapakTepHbie pazMepsl (HaiyioB pa3IMUHbBIX
TUIOB (CTpaHMIIA TEKCTa, AJEKTpOHHAs KHura, Qortorpadus, 3amuch IMECHH,
BUJICOKJIUI, MOJHOMETPaXHbIA (UiIbM). ApxuBauus AaHHbIX. Vcnonb3oBaHue
nporpamMm-apxuBaTtopoB. DainoBeiii MeHemxkep. [louck ¢aitnoB cpeacTBamu
OIEPAIMOHHON CHUCTEMBI.



KomneroTepHsle  BHpYCbl W ApPYru€  BpPEJOHOCHBIE  MPOTPAMMBI.
[IporpaMmsbl 17151 3aIIUTHI OT BUPYCOB.

KoMmnbiorepHbie ceTu

OO6beauHeHne KoMIbloTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, Beo-
cait. CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. I[louckoBble CHUCTEMBI.
[Touck wHOpMamMM 1O KIOYEBBIM CJIOBaM M 10 HM300pakKeHUIO.
JlocToBepHOCTH MH(OpMaLIKK, MOTy4eHHOU u3 HTepHeTa.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKALIHIA.

CereBoii 3THKET, 0a30BbIe HOPMBI HHPOPMALIMOHHON ITHKHU U TpaBa MpU
pabote B UutepHere. CTpaTeruu 6e€30mnacHoro nopeaeHus B IHTepHeTe.

TeopeTnueckne 0CHOBbI HHPOPMATHKHU

HNudopmanus u vHPOPpMALUOHHBIE POLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmarust kak CBeJEHUs, TMpeIHA3HAYEHHbIE JJII BOCIPHUSITHUS
YeJIOBEKOM, M MH(pOpMaIMs Kak JaHHbIE, KOTOpblE MOIyT ObITb 0OpabOTaHBI
ABTOMATHU3UPOBAHHOM CUCTEMOM.

JIucKpeTHOCTh TaHHBIX. BO3MOXXHOCTh ONUCaHUsl HENIPEPHIBHBIX OOBEKTOB
Y TIPOIIECCOB C TTOMOIIIBIO TUCKPETHBIX JAHHBIX.

Nudopmanmonnbie MpoIEecchl — MPOIECChl, CBSI3aHHBIE C XPAHEHUEM,
npeoOpa3oBaHUEM U Tiepenaueii JaHHbBIX.

IpeacraBiaenue napopmMauumn

CumBon. Andasur. MonrHocTs andaButa. PazHooOpasue s3BIKOB U
angasutoB. EctecTBeHHble U (OpMalbHBIE S3BIKM. AJ(PaBUT TEKCTOB Ha
pycckoM si3bike. JIBomunblii andaBuT. KoaudecTBO BCEBO3MOXKHBIX CIIOB
(KOHOBBIX KOMOWHAIMi) (PUKCUPOBAHHOW JJIMHBI B JBOMYHOM ayipaBUTE.
[IpeobpazoBanue nro6oro andaButa K ABOMYHOMY. KONIMYECTBO pa3ziuyHBIX
CJIOB (PUKCUPOBAHHOM JIMHBI B aj()aBUTE ONPENECTEHHON MOLIHOCTH.

KomupoBanue cumMBOIOB 0HOTO aidaBUTa ¢ MOMOIIBIO KOJIOBBIX CIIOB B
npyrom andaBuTte, KoJ0Bask TaOJINIIA, JEKOAUPOBAHHUE.

JIBonunblii kox. IlpencraBieHne MaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JBOUYHOM asihaBuTeE.

Nuadopmanmonneiii 00bEM MaHHBIX. BUT — MUHUMalbHAs €IMHUIA
KoJu4yecTBa HMHGPOpMAlMM — JBOMYHBIA pa3psa. EnuHunbel  u3MepeHus
uHpopMaliMoHHOro 00BEMA JaHHBIX. butr, O0ailT, Kuiao0alT, Meradair,
rurabair.

CkopocTh nepenauu JaHHbIX. EAMHUIBI CKOPOCTH MEPEIaun IaHHbIX.

KoaupoBanue TtekcTtoB. PaBHOMepHBIH KkoA. HepaBHOMEpHBIA KOJI.
Komupoka ASCII. Bocbmubutasie koaupoBku. [loHsiITHE O KOAMPOBKAX



UNICODE. JlexoaupoBaHue COOOIIEHUN ¢ MCIOJIb30BAaHUEM PAaBHOMEPHOIO U
HEpaBHOMEPHOTo Koja. MHbopmaloHHbIH 00BEM TEKCTA.

Hckaxxenre nHpopMaluu npu nepegaye.

Ob6muree npencraBieHre 0 MUQPPOBOM MPEICTABICHUU ayAHNOBU3YAIbHBIX U
JIPYTUX HEMPEPBIBHBIX TaHHBIX.

KonupoBanue mBera. IlBeroBeie ™momenu. Moxens RGB. I'mybuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTopHOE mpecraBineHne n3oopaxenuil. [Tukcens. Orenka
uH(GOPMAIIMOHHOTO  00bE€Ma  TrpaUUecKuX JaHHBIX IS PacTpOBOIO
U300paKeHUs.

Komnposanue 3Byka. PaspsmHocte m 4actora 3ammcu. KomamdecTBo
KaHAJIOB 3aIIHCH.

OneHkKa KOJWYECTBEHHBIX MapaMETPOB, CBA3AaHHBIX C IMPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (pailsioB.

HNupopmanuoHHbIE TEXHOJIOTHH

TekcToBBIC TOKYMEHTHI

TexcToBble TOKYMEHTBI M UX CTPYKTYpHBIE AJIEMEHTHI (CTpaHula, ad3ail,
CTpOKa, CJIOBO, CHUMBOJ).

TekcToBbIil mpoueccop — HHCTPYMEHT CO3AaHMsl, PEJAKTHUPOBAaHUSA U
¢dopmaTupoBanus TekctoB. [IpaBuna HaOopa Tekcra. PenakrupoBanue TekcTa.
CpotictBa cumBosioB. Ilpudrt. Tunsl mpudtoB (pybiieHble, ¢ 3aceyKkamu,
MoHowMpuHHBIE). [TonyxupHOe U KypcuBHOEe HauepTanue. CBoiCTBa ab3aleB:
IpaHULIbl, a03allHbII OTCTYI, HHTEPBAJI, BIpaBHUBaHUE. [[apaMeTphl CTpaHULIBI.
CruneBoe ¢hopMaTrpoBaHUe.

CrpykTypupoBaHue HH(OpMAIMM C TIOMOIIBIO CIUCKOB M TaOJHII.
MHuoroypoBHeBble criucku. Jlo0aBiieHre Tabinil B TEKCTOBBIE JOKYMEHTHI.

BcraBka  u300paxkeHMd B TEKCTOBble  JOKYMEHTbL. — OOTekaHue
M300paXeHUd TEKCTOM. BKilloueHWe B TEKCTOBBIM JOKYMEHT JHarpamm,
dbopMyI1, HyMepaluu CTpaHull, KOJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBomnucaHus. PaccraHoBka nepeHOcOB. ['0s10coBOW BBOA
TekcTta. ONTHYECKOE pacno3HaBaHUE TEKCTa. KOMMOBIOTEPHBIA MEPEBO.
Ucnons3oBanue cepBucoB MuTepHEeTa 17151 00paOOTKH TEKCTA.

Komnblorepnas rpadpuka

3HaKOMCTBO ¢ TpadUyecKUMH peAaKkTopaMH. PacTpoBble PpPHUCYHKH.
Hcnonb3oBanue rpaguueckux NpUMHUTHBOB.

Omneparuu  pegakTUpoBaHusi TrpaduUIecKUX OOBEKTOB, B TOM YHCIIC
upoBeIX QoTorpaduii: n3MeHeHUe pazMepa, 00pe3Ka, MOBOPOT, OTPAKEHHE,



paboTta ¢ obnacTsaMu (BbIJeIeHNE, KOIUPOBAHKE, 3aIMBKA IIBETOM), KOPPEKIIUS
I[BETA, IPKOCTU U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpeJCTBaMHM TEKCTOBOTO IMpolieccopa WIM APYTrUxX Iporpamm (MpUIIOKEHUH).
Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyJbTUMEIUHHBIC IPE3eHTALMH

[loaroroBka MynpTUMEIUIHBIX mnpe3eHTauuii. Cnaita. [{oOaBnenue Ha
criaij TekcTa U n300pakeHuil. PaboTa ¢ HECKOJIBKUMU ClIalijaMHu.

JlobaBnenne Ha clalg — ayAMOBU3YaJbHBIX  JIAaHHBIX. AHHUMAIHA.
['unepccebliky.

8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

CucreMbl CUNCIICHUSA

Heno3unonuble W MNO3WIUOHHBIE CHUCTEMbl CUHUCICHUA. AJdaBur.
OcHoBanue. Pazpépuytas ¢opma 3ammcu uyucia. llepeBom B AECSITHYHYIO
CHUCTEMY YHCEJ, 3alMCAHHBIX B IPYTHUX CUCTEMAaX CUHCIICHHUS.

Pumckas cucrema cuuciieHus.

JIBonunasi cucrema cuucienus. [lepeBon nenwix uucen B npeaenax ot (
10 1024 B nBonuHyI0 cUCTeMy cuucliieHHs. BocbMepuuHas cuctema CUUCIIEHUS.
IlepeBon uncen W3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYID M JECATUYHYIO
cuctrembl U oOparHo. lllectHamuarepuunas cuctema cuucieHus. IlepeBon
Yucea U3 IMIECTHAAIATEPUYHOM CHUCTEMBI B JIBOMUHYIO, BOCBMEPUYHYIO H
JECATUIHYIO CHCTEMBI 1 00paTHO.

ApudmMernueckue onepar B JBOMYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MAaTeMATH4Y€eCKOH JTOTHUKH

Jlormueckue BbICKa3biBaHUsS. JlOrHMueckne 3HA4YCHUSI BbBICKA3bIBAHUM.
DjieMEHTapHble W COCTaBHbIE BbICKa3bIBaHMs. Jlornueckue omepanuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXEHUE), «WIN» (JAU3BIOHKIUS, JIOTMYECKOe
CJIOKEHUE), «HE» (Joruyeckoe oTpuianue). [Ipuopurer Joruyeckux onepamui.
OrnpeneneHue HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIU  H3BECTHBI
3HAQYEHUsI MCTUHHOCTU BXOJSIIMX B HEro 3JIEMEHTAPHBIX BBICKA3bIBAHUI.
Jlornueckue BbIpaxeHus. IlpaBuna 3amMcu  JIOTUYECKUX  BBIPAXKEHUM.
[TocTpoenue TabaUI] UICTUHHOCTH JIOTHYECKUX BBIPAKEHUH.

Jlornueckue SJIEMEHTBHL. 3HAKOMCTBO C JIOTUYECKUMU OCHOBaMU
KOMIIbIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE



HcnonHnTe M U AJTrOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMU

[Tonsitue anropurma. VMcnomHurenu aaropuTMmoB. AJITOPUTM Kak IUIaH
YIPABJICHUS HCTIOJTHUTEIIEM.

CaoiicTBa anroputMa. CnocoObl 3anucu aaropuTtMa (CIOBECHBIN, B BUIE
OJIOK-CXEMBI, TPOrpamMma).

ANTOpUTMUYECKHE  KOHCTPYKIMH.  KOHCTpYyKIIMSL ~ «CIE€IOBAaHUE).
JInHenHbIN AJTOPUTM. OrpaHn4eHHOCTh JIMHEWHBIX AJITOPUTMOB:
HEBO3MOXHOCTb IIPELYCMOTPETH 3aBUCUMOCTb NIOCJIEOBATENBHOCTH
BBIITOJTHSIEMBIX JIEMCTBUM OT UCXOJHBIX JAHHBIX.

KoHcTpykiust «BeTBiIeHUE»: MONAHAas U HenojaHas (Gopmbl. BeinonHenue u
HEBBINIOJIHEHNE YCIOBUS (MCTUHHOCTD U JIO)KHOCTh BbICKa3biBaHusA). [IpocTsie u
COCTaBHBIE YCJIOBHSI.

KoHCcTpyK1ust «HOBTOPEHUS»: LIUKJIIbI C 33/IaHHBIM YUCJIOM IMOBTOPEHHUIA, C
YCIIOBUEM BBIIIOJIHEHUS, C IEPEMEHHOM IIUKJIA.

Pazpabotka st (hopManbHOrOo MUCHOJHUTEIS AITOPUTMA, TPUBOISIIETO K
TpeOyeMoMy pe3yJbTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paborka
HECJIO)KHBIX QJITOPUTMOB C UCIIOJIb30BAHUEM IMKJIOB M BETBICHUW A
ynpaBiieHus: GOpMaIbHBIMU HCIIOTHUTENAMH, TakuMu Kak PoOot, Yepenaiika,
YepréxHuk. BpllolHEHHE aIrOpUTMOB BpPYYHYI0O M Ha KOMIIBIOTEpE.
CuHTakcH4eCcKUe U JTOTH4ecKrue ommnOKu. OTKa3bl.

S3BIK IpOrpaMMHUpPOBAHUA

A3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, I1IkonbHbBIN
AnroputMudeckuil SA3bIK).

Cucrema nporpaMMHUpOBAHUS: PEAAKTOP TEKCTAa MPOTrpaMM, TPAHCIATOP,
OTJIA/TYUK.

[lepemennas: tum, ums, 3HaueHue. Llenble, BEECTBEHHbIE U CUMBOJIbHbBIE
IEpEeMEHHBIE.

Omneparop npucBauBaHus. ApudmMeTndecKue BBIPAXKEHHUS U MOPSIIO0K HUX
BbluncieHusa. Onepauud C LEJbIMA YHCJIAMU: LEJIOYUCIECHHOE JIEJICHHE,
OCTaTOK OT JEJICHHUS.

BerBnenns. CocraBHble YCIOBUS (3alKCh JIOTMYECKUX BBIPAXKEHUI Ha
U3y4aeMOM  SI3bIKE€ IporpammupoBaHus). HaxoxneHne MHHMMyMa H
MakCUMyMa W3 [IBYX, TpE€X U YeTBIpEX uHcell. PelleHne KBaJIpaTHOIO
ypaBHEHUS, UMEIOLIETO BEIIECTBEHHbBIE KOPHH.

JuanoroBass oOTjiajKa MPOrpaMM: IOIIATOBOE BBIITOJIHEHHE, MPOCMOTP
3HAYEHUI BEMYMH, OTJIAJ0YHBIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnouem. AnroputMm EBKinma st HaXOXKIEHUST HAUOOJBIIETO
oO1Iero aenuTeNs AByX HaTypalbHbIX yucen. Pa3OueHune 3anucu HaTypaibHOTO



YKclia B MO3UIIMOHHON CHUCTEME C OCHOBaHHEM, MEHBIIMM Wi paBHbIM 10, Ha
OTJIeTIbHBIE LIU(PHI.

[uxn ¢ mepeMeHHONW. ANTOPUTMBI IPOBEPKU AEIMMOCTH OJHOIO LEJIOTO
YHCJIa Ha JPYroe, IPOBEPKU HATYpaIbHOIO YKCa Ha POCTOTY.

OOpaboTka  CUMBOJBHBIX  JaHHBIX.  CHUMBOJIbHBIE  (CTPOKOBBIE)
nepemeHHsbie. [locuMBoabHas 00padoTka cTpok. [1oacuér yacToThl MOsSBIEHUS
CHUMBOJIa B CTpoKe. Berpoennbie GyHKIUU 1151 00pabOTKU CTPOK.

AHaJIu3 aJropuTrMoB

Omnpenenenrne BO3MOXKHBIX PE3YJIbTATOB paOOThl AITOPUTMA MPU JTAHHOM
MHO>XECTBE BXOJHBIX JaHHBIX, ONPEIECIICHUE BO3MOKHBIX BXOJHBIX JIAHHBIX,
OPUBOJSAIINX K JAHHOMY PE3yJbTaTy.

9 KUIIACC

IHu¢posasi rpaMOTHOCTDH

I'modanbHas cerb UHTEpHET M cTpaTeruu 0e30MacHOrO MOBEACHUS B
Heil

I'mo6anbnast cerp HWurtepner. [P-agpeca y3noB. CeTeBoe XpaHEHHE
JaHHBIX. MeToAbl MHJIMBHIYaJIbHOTO M KOJUIEKTMBHOI'O pa3MEIICHHS] HOBOM
uH(popmanuu B MaTepuere. bonbine naHHble (MHTEpHET-AaHHbIE, B YACTHOCTHU
JAHHBIE COLMAIBHBIX CETEN).

[Tonsitue 06 nHGOPMAIIMOHHOMN 6€30MaCHOCTH. YTPO3bl UHPOPMAITMOHHOM
0€301acHOCTH MpU paboTe B rI100ATBHOM CETH U METO/IbI TPOTUBOACHCTBUSI M.
[IpaBuna Oe3omnacHoil ayteHTU(dUKAUUKU. 3aluTa JUYHOM HHOpMaIu B
Hnrepnere. be3zonacHbie CTpaTeruu IIOBEJICHUSA B HNurepnere.
[Ipeaynpexnaenre BOBICYEHHUS B JCCTPYKTUBHBIE M KPUMHHAIBHBIE (POPMBI
CETEBOM aKTUBHOCTH (KUOEpOYIIMHT, PUIIMHT U APYTrUe GOpPMBI).

PabGora B MH(OPMALIMOHHOM IPOCTPAHCTBE

Bunst NEeATEeNbHOCTU B WuTepHerTe, UHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBas CIyk0a, BUICO-KOH(PEPEHII-CBSI3b U
JpyTHUE), CIpaBOYHbIE CIYKObI (KapThl, paclUCaHusi U JPYyrue), MOUCKOBBIC
CITY>KOBbI, CTy>KObI OOHOBJICHUSI POTPAMMHOI0 00ECIIEUCHHUS U JIPYTUE CITYKOBI.
CepBuchl TocyaapcTBeHHBIX yciyr. OOnadnble XpaHuauiia nanaeix. Cpencra
COBMECTHON  pa3paboTku JOKyMeHTOB (oHnaiH-oducel). I[Iporpammuoe
o0OecrieueHne Kak BeO-CepBUC: OHJIANHOBBIE TEKCTOBbIE M rpaduyeckue
peaaKToOpbl, Cpeibl pa3padOTKU MPOrPAMM.

Teopernyeckne 0CHOBbI MHPOPMATHKH

MoaeaupoBaHue KaK MeTO O3HAHUS



Mopens.  3agaum, pemiaeMble € TOMOIIBIO  MOJICITUPOBAHMS.
Knaccudukanuu moneneii. Marepuanbibie (HaTypHblE) U HWH(DOpPMALMOHHBIE
mozaenu. HenpepbiBHbIE W JUCKpETHbIE MOJAENH. VIMUTAlMOHHBIE MOJEINH.
Urpossie Moaenu. OlLieHKa aJeKBATHOCTH MOJEIU MOJCIUPYEMOMY OOBEKTY U
HEJISIM MOJICTTUPOBAHMUS.

Tabnuunbie Moaenu. Tabnuila Kak IpeacTaBICHUE OTHOIICHUSI.

ba3el nannbix. OT0Op B Ta0IMIE CTPOK, YAOBJIECTBOPSIOIIMX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpueHTUPOBAHHBIE U HEOPUEHTUPOBAHHbBIC
rpadel. Jlnuna (Bec) pebpa. BecoBas marpunia rpada. JnuHa myTtu Mexmy
BepimrHamu rpada. Ilouck ontumansHOro mytu B rpade. HavanbHas BepiimHa
(MCTOYHWK) W KOHEYHas BepHIMHa (CTOK) B OPHEHTHPOBAHHOM Tpade.
Brruucnenue konnyecTBa myTeil B HAPaBJICHHOM allUKIMYECKOM Trpade.

HepeBo. Kopenb, BepmmHa (y3en), JUCT, pedpo (myra) nepeBa. BricoTta
nepea. [lognepeso. [Ipumepsl ucnonb3zoBanus AepeBbeB. Ilepedbop BapraHTOB
C TIOMOLIBIO JIEPEBA.

[TonsiTue martemaTuueckoil Mojenu. 3ajiayu, peniaemMble € TMOMOIIBIO
MaTEMaTUYECKOT0 (KOMIIBIOTEPHOTO) MO/IEJIMPOBAHUSI. Otnuuue
MaTEMaTUYECKOM MOJEIM OT HATypHOM MOJEIM M OT CIOBECHOIO
(JiuTepaTypHOT0) OnucCaHus OOBbEKTA.

Dtanbl  KOMIBIOTEPHOTO  MOJETUPOBAHMS:  TIOCTAaHOBKA  3ajayH,
NOCTPOEHUE  MAaTEeMaTUYeCKOM  MOJENH,  MporpaMMHas  peau3aius,
TECTUPOBAHUE, MPOBEACHUE KOMIBIOTEPHOTO 3KCIEPUMEHTA, AaHAINU3 €ro
pEe3ynabTaTOB, YTOUHEHHUE MOJEIIH.

AJITOPUTMBI U TPOrPpaMMHPOBaHUE

Pa3pa0orka aJropuTMoB 4 IPOrpamMm

Pa3buenue 3amaun Ha noazagaun. CocTaBiieHHE aIrOPUTMOB U MPOrpaMM
C HCIOJIb30BAHUEM BETBJICHUM, IIUKJIOB U BCIIOMOTaTEJIbHBIX AJITOPUTMOB JJIS
yOpaBJIeHUs UCTIONHUTENIeM POOOT i IpyruMu UCTIOJHUTEISIMU, TAKUMU Kak
UYepenaiika, YepTEXKHUK U IPYTUMMU.

Tabnuunble BeIMYUHBI (MaccuBbl). OqHOMEpHbIE MaccuBbl. CocTaBiieHUE
U OTJaJKa NporpaMM, pEaTU3yIONIMX THUIIOBBIE aJIrOPUTMbI OOPaOOTKHU
OJIHOMEPHBIX YHCIIOBBIX MAaCCHUBOB, Ha OJHOM W3 A3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackanp, Java, C#, lllkonpHbiii AnropurMudeckuil S3bIK):
3al0JTHEHUE YHMCIOBOI'O MAacCHBa CIy4YallHbIMM YHUCJIAMH, B COOTBETCTBUHU C
dopMyIoil UM myTéM BBOJIA YKCEN, HAX0XKIEHUE CYMMBbI 3JIEMEHTOB MacCHBa,
JMHEHHBIM TOUCK 3aJlaHHOTO 3HAYEHUS B MACCHBE, MOJICYET 3JIEMEHTOB



MacCHUBa, yAOBIETBOPSIONIUX  3aJaHHOMY  YCJIOBHIO, HAXO0XJICHUE
MUHHUMAaJIBHOTO (MaKCUMAJILHOT0) dJieMeHTa MaccuBa. COpTHUPOBKA MacCHBA.

O0paboTKa MOTOKA JAaHHBIX: BHIYMCICHHE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(pMETHIECKOTO, MUHUMAIBLHOTO M MAaKCHMAaJbHOTO 3HAYEHUS JIIEMEHTOB
MOCJIEIOBATENHHOCTH, YIOBIETBOPSIONINX 3aJAHHOMY YCIIOBHUIO.

Yupasiaenue

VYnpasnenne. Curnan. OOparHasi cBsizb. [lodydeHwe CUTHaIOB OT
U(POBBIX JTaTYMKOB (KacaHUs, pACCTOSHUSI, CBETa, 3ByKa U JPYroro).
[Tpumeps! ucnosib30BaHUS MPUHIIUIIA OOPATHOM CBSI3U B CUCTEMAaX yIPABJICHHUS
TEXHUYECKUMHU YCTpPOMCTBAMU C TOMOUIBIO JATYUKOB, B TOM UHCIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTH3NPOBAHHBIX CUCTEM (CHCTEMa yIPABIICHUS JTBUKEHUEM
B TPAHCIIOPTHOM CHUCTEME, CBapOYHAas TUHUS aBTO3aBOJIa, ABTOMATHU3UPOBAHHOE
YVOpaBJICHUE  OTOIUICHMEM  JIOMa, AaBTOHOMHAsi CHUCTEMa  yIPABJICHHS
TPaHCHOPTHBIM CPEJCTBOM U IPYTHUE CUCTEMBI).

HNudopmanuoHHbIe TEXHOJIOTUU

JJIeKTPOHHBIE TA0JIUIIBI

[Tonsitue 00 5yEeKTpOHHBIX TaOnuuax. Tumbl JaHHBIX B sUeWKax
ANEKTPOHHOM Tabmuubl. PemaktupoBanwe u  (opmaTUpoBaHHE TaOIMII.
Bcerpoennsie  dyHKIMM A7 MOMCKAa MaKCHMyMa, MHUHUMYyMa, CYMMBI H
cpennero apudmerndeckoro. CopTUpoBKa JaHHBIX B BBIJICJICHHOM JIHMAIMa30He.
[Toctpoenue puarpamm (rucrorpamma, KpyroBasi auarpamma, TOYeUHas
auarpaMma). Beroop tuna auarpammel.

[IpeoOpazoBanne  Qpopmyn mnpu  KommpoBaHuu.  OTHOCHTEIbHAS,
a0COJIOTHAS U CMEIIaHHAs aJpecalusl.

VYcaoBHbIE BBIYMCIECHHSI B 3JEKTPOHHBIX Tabmuuax. CymMMupoBaHHE H
NOJICYET 3HAYEHUM, OTBEYAIOIIMX 3aJaHHOMY ycioBHIO. OOpaboTka OOJBIIMX
HA0OpOB JaHHBIX. UNCIEHHOE MOICTUPOBAHUE B DJIIEKTPOHHBIX TaOIHIIAX.

NudopmannoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Pons uHpOpMAIIMOHHBIX TEXHOJOTUM B Pa3BUTUU DKOHOMHUKH MHUPA,
CTpaHbl, peruoHa. OTKpbITbIE 00PA30BATENbHBIE PECYPCHI.

[Ipodeccun, cBs3anHbie ¢ wHDOPMATHUKOW W HHPOPMAIMOHHBIMHU
TEXHOJOTUAMH: BeO-Tu3aifiHep, MPOTPAMMHUCT, Pa3pabOTUUK MOOMIBHBIX
NPWIOKEHUH, TECTUPOBIIUK, APXUTEKTOp MNPOrpaMMHOI0 oOecnedyeHus,
CHEUUATNCT 110 aHAIU3Y JIaHHbBIX, CHCTEMHBIN aIMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
NHH®OPMATUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3ydenne uHGOpPMATHKH HA YPOBHE OCHOBHOTO OOIIEro 0oOpa30BaHHS
HaIIpaBJICHO Ha JIOCTHYKEHHUE O0YYarOIMMHKCS TUIYHOCTHBIX, METAPEIMETHBIX U
MpPEAMETHBIX Pe3yJIbTATOB OCBOCHUS COAEPKaHUSI yUeOHOT0 MpeIMeETa.

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl UMEIOT HANPAaBICHHOCTh HA PEIICHUE 3a7a4
BOCITUTAHUS, PA3BUTHUS U COIMATM3AIMKN O0YyYaIOIMMUXCS CPEACTBAMU YU4eOHOTO
npeamera.

B pesynbrare u3ydenuss mHGOPMAaTUKU HAa YpOBHE OCHOBHOIO OOIIEro
obpazoBanus y oOywamrmierocs OyayT cpOpMHUPOBaHBI  CIICIYIOIIHE
JUYHOCTHBIC PE3yJIbTAThl B UACTHU:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOE OTHOILICHHE K OTEUYECTBEHHOMY KYJbTYpHOMY,
UCTOPUYECKOMY Y HAYYHOMY HACJIENIMI0, TOHUMaHUe 3HauYeHUs WHOOPMATHKU
KaK HAayKd B JKHW3HH COBPEMEHHOTO OOIIecTBa, BJAJEHUE JOCTOBEPHOM
uHopMalell O MEepeNoBBIX MHUPOBBIX M OTECYECTBEHHBIX JIOCTHIKCHMSIX B
obnactu MHGOPMATHKU U WH(OPMAITMOHHBIX TEXHOJIOTHH, 3aNHTEPECOBAHHOCTh
B HAyYHBIX 3HAHUAX O U(PPOBOIT TpaHCHOpMAIIK COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OpHUEHTAIlMsl Ha MOpajbHbIE IIEHHOCTM UM HOPMBI B CHUTYaIUsIX
HPaBCTBEHHOT'O BHIOOPA, TOTOBHOCTH OLICHUBATH CBOE MOBEJICHUE U MOCTYIIKH, a
TaK)XK€ MOBEACHUE M TMOCTYNKH JPYTUX JIOJEH C MO3HUIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C Y4Y€TOM OCO3HAHUS IOCIEJICTBUM TOCTYNKOB, aKTUBHOE
HETPUATHE aCOLMAIBHBIX MOCTYIIKOB, B TOM unciie B MIHTepHere;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

NPEACTAaBICHUE O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE, B TOM UYHCJIE B COLMAIBHBIX COOOIIECTBAX,
coOrofieHue TpaBWil 0€30MacHOCTH, B TOM YHCJIE€ HaBBIKOB 0€30MacHOTo
NOBEJICHUS B MHTEPHET-Cpelie, TOTOBHOCTh K pPa3HOOOpPa3HONW COBMECTHOM
NESTEHPHOCTU TIPH BBIMOJTHEHUN YYEOHBIX, IMO3HABATENBHBIX 3a/1a4, CO3JIaHHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUE K B3aMMOIIOHUMAHHIO W B3aWMOIIOMOIIU B
npouecce JTOM  y4yeOHOW JesATeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE
MOBEJICHUE M TOCTYNKH CBOUX TOBApHUIIEH C MO3UIMUHU HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUI MTOCTYNKOB;

4) HeHHOCTEeH HAYYHOI0 MO3HAHMS:



c(hOpMHPOBAHHOCTh MHUPOBO33PEHYECKUX npeICTaBlICHUN 00
uHpopManmy,  HUHPOPMAIMOHHBIX  Mpoleccax W HUHGPOPMAIMOHHBIX
TE€XHOJIOTUAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIIECTBEHHON MPAKTUKU U COCTABIIAIOIIMX 0Aa30BYI0 OCHOBY JJIsi TOHMMAHUS
CYIIHOCTH HAYyYHOU KapTHUHBI MUPA;

UHTEpPEC K OOYYEHHIO M MO3HAHUIO, JI0003HATEIBbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K CaM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U
ypOBHS 00yueHUs B JajbHEHIIEM;

OBJIAJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENBCKON JEATEIbHOCTH,
YCTAaHOBKAa HA OCMBICJIEHUE OIbITa, HAOIIOJEHUN, MOCTYNKOB U CTPEMIICHHE
COBEPILEHCTBOBATh IYTH AOCTHKEHUS WHIWBUIYAIBHOIO WU KOJUIEKTUBHOIO
OJIaromoIyuns;

c(hOpMHUPOBAHHOCTh UH(POPMAIITMOHHOM KYJIBTYPhI, B TOM YHKCJIE HABHIKOB
CaMOCTOATENbHON paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOM JTUTEPATypOi,
pPa3HOOOpa3HBIMU CpPEJICTBAMH HMH(OPMAIMOHHBIX TEXHOJOTHH, a TaKkKe
YMEHHSI CaMOCTOSITEIbHO OIpeNessaTh LI CBOEro OOydeHHus, CTaBUTh U
dbopmynupoBath ayig ceOs HOBbIE 3aJaud B y4y€Oe U IO3HABATEIbHOU
NEeSTeNbHOCTH, pPa3BUBaTh MOTHBBI W HWHTEPECHl CBOEH IMO3HABATEIbHOM
NEeSTENbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKAa Ha 3J0POBBIM 00pa3 >KU3HU, B TOM 4YHCIIE€ U 3a CYET
OCBOCHMSI M COOJIOIEHHUsS TpeOOBaHUN O€30MacHON AKCILTyaTalli CpPEJCTB
UH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpPEC K MPaKTUYECKOMY H3yUYEHHIO Mpodeccuit u Tpylda B cdepax
npo(ecCHOHaNbHON  AESATENBHOCTH,  CBSI3aHHBIX € MH(QOPMATHKOM,
IpOrpaMMHUpPOBaHUEM M UH()OPMALIMOHHBIMU TEXHOJIOTUSAMU, OCHOBAaHHBIMU Ha
JTOCTIKEHUSX HAyKU MHOOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIA BBIOOP U TMOCTPOECHHWE HHAMBUAYAIBHOM TpaeKTOpUU
o0pa3oBaHMsl M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WU OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOTHYeCKOT0 BOCITUTAHUSA:

OCO3HaHMUE riI00aJbHOT0 XapaKTepa HKOJIOTHYECKUX MPoOJieM U MyTel ux
pelieHusi, B TOM YHCI€ C YYETOM BO3MOXKHOCTEM HMHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) amanTranmum oO0yyawmerocsi K HU3MEHSIIOIMIMMCH  YCJIOBHUAM
COLHAJILHOM U MPUPOIHON CpPeabl:



OCBOEHHE O0YYarOITUMHUCS COIMAIBHOTO ONBITa, OCHOBHBIX COIIMAJILHBIX
poJiel, COOTBETCTBYIOIIMX BEIyIICH AESITEILHOCTH BO3pacTa, HOPM M MPaBUI
OOIIIECTBEHHOT'O0 TMOBeACHUS, (OpPM COIMATBLHON KU3HM B TpyIINax U

COO0IIeCTBaX, B TOM YHCIIE CYIIECTBYIOINUX B BUPTYAIbHOM ITPOCTPAHCTBE.
METANPEIMETHBIE PE3YJBbTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl MO HMH(MOpMATHKE
OTPaXaroT  OBJAJCHUE  YHHUBEPCAJIbHBIMU  YYEOHBIMM  JECUCTBUSIMH  —
II03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

Ilo3naBaTe/ibHbIE YHHBEpPCAIbHBbIE YUeOHbIE 1eHCTBUS

Ba3oBble Joruyeckue aeiicTBUA:

YMEHUE OMNpPENeNsATh TMOHATHS, CO37aBaTh OOOOIIEHUS, YyCTaHABIWUBATH
aHAJIOTUH, KIIAaCCU(PHUIIMPOBATh, CAMOCTOSATEIHLHO BHIOMPATh OCHOBAHUS U
KpUTEPUH Il KJIacCU(UKAIMU, YCTAaHABIMBATh MPUIMHHO-CICACTBECHHBIC
CBSI3U, CTPOUTH JIOTMUECKHUE PACCYXKIEHHs, JeJaTh YMO3aKIIIOUEHUs
(MHIYKTUBHBIC, JCTYKTUBHBIC U TT0 AHAJIOTHH ) U BHIBOJIBL;

yMEHHUE CO3/1aBaTh, MPUMEHSITh U MPEOOPa3OBBIBATh 3HAKU M CHUMBOJIBI,
MOJICJIM M CXEMBI JIJIsl PEIIeHUsI yUeOHBIX U MTO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITENIbHO ~ BBIOMpATh  CHOCOO0  pelleHus  y4yeOHOM  3ajauu
(cpaBHHBaTh  HECKOJBKO BapHMaHTOB  pCIIEHUs, BHIOWpaTh HauOoiee
MOIXOISIINN ¢ yYETOM CaMOCTOATENBLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabckne AeCTBUS:

dbopMyIUpoBaTh BOMPOCH], (PUKCUPYIOIIUE Pa3pbIB MEKAY pEalbHbIM U
KEJIATeIIbHBIM ~ COCTOSSHUEM  CHUTyalu#, OOBEeKTa, W  CaMOCTOSATEIHHO
yCTaHaBJIMBATh UCKOMOE U IAaHHOE;

OIICHMBAaTh HA TNPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIIC/IOBAHMUS;

MIPOTHO3UPOBATh BO3MOKHOE JaJIbHEHIIEE pa3BUTHE MPOLIECCOB, COOBITHI
U WX TIOCIEJCTBUS B AHAJOTUYHBIX WJIM CXOJHBIX CHUTyallMsAX, a TaKKe
BBIJIBUTAThH MPETOJIOKCHUSI 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISAITH JACPUITUT MHPOPMALIUU, TAHHBIX, HEOOXOAMMBIX JIJISi PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

NPUMEHSATH Pa3IUYHBIC METOJIbI, HHCTPYMEHTHI M 3alpOChl MIPH TOMCKE U
oTOOpe MH(pOpMAIUU WM JIaHHBIX U3 UCTOYHUKOB C YUYETOM MPEIJIOKEHHOU
y4eOHOM 3a71a4¥ 1 33 JaHHBIX KPUTEPHEB;



BBIOMpaTh, aHAIW3UPOBATh, CHCTEMATH3MPOBATh W HHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUIHBIX BUIAOB B (POPM IIPEICTABIICHHUS,

CaMOCTOSATENILHO BBIOMpAaTh ONTUMAJIbHYIO (OpMY TIPEICTABICHUS
uHbOpPMAIN U WUTIOCTPUPOBATH pEIlacMbie 3aJa4d HECIOKHBIMH CXEMaMH,
JrarpaMMaMu, HHOU rpaduKoil 1 ©X KOMOMHAIIMSIMH,

OIICHMBATh HAAGKHOCTh WH(OOPMAIMU TI0 KPUTEPHUSM, IPEII0KCHHBIM
yUHTENIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3¢ (HEKTUBHO 3aITOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

Oo0menne:

COTIOCTABJIATh CBOM CYXXICHHS C CYXACHUSMU JPYTHX YYaCTHHKOB
Jranora, oOOHapyXKMBaTh pa3iuune U CXOJCTBO MO3UIINN;

nyOJIMYHO ~ MPEACTaBIATh  PE3yJbTaThl  BBIIOJHEHHOIO  OIbITA
(9KCTIEpUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHUS C Y4ETOM 3aaay
NpEe3eHTalNN U 0COOEHHOCTEN ayAUTOPUU U B COOTBETCTBUU C HUM COCTaBIISATh
YCTHBIE M THCbMEHHBIE TEKCTHl C MCIIOJNB30BAHUEM HJUIIOCTPATUBHBIX
MaTepHUaJIoB.

CoBMecTHas 1eSIT€IbHOCTD (COTPYAHUYECTBO):

NOHMMaTh M MCIOJNb30BaThb  MpEUMYyLIeCTBA  KOMaHJHOW U
WH/IMBUIyaJIbHOM pabOThl NPU PELIEHUH KOHKPETHOW MPOOJIEMBI, B TOM YHCIE
py CO3AaHUH WH(OPMALIMOHHOTO MTPOIYKTA,

NPUHUMATH 1[eJ1b COBMECTHON MH(POPMAIIMOHHOM AESITETLHOCTH MO cOopy,
oOpaboTtke, mepenave, (popmanuzanuu WHOOPMAIUU, KOJJIEKTUBHO CTPOUTH
OecTBUST 1O €€ JOCTWKEHHUIO: paclpeleNsiTh poJid, J0roBapUBaThCH,
00CyX/1aTh MPOIIECC U pe3yIbTaT COBMECTHOU PabOThI;

BBIMOJHITH CBOIO YacTh paboThl ¢ nHpopMaluen win HHGOPMaIlMOHHBIM
OPOAYKTOM, JOCTUTasi KAUYECTBEHHOI'O pe3yJibTaTa MO0 CBOEMY HAIPABIICHUIO U
KOOPAMHUPYSI CBOU JACUCTBUSA C APYTUMU YJIEHAMH KOMAaH/IbL;

OLICHMBATh Kaue€CTBO CBOETO BKJIaJa B OO MHPOPMALIMOHHBIN MTPOTYKT
0  KPUTEPUSAM, CAMOCTOSTENBHO  CHOPMYIHPOBAHHBIM  yYaCTHHUKAMU
B3aUMOJICUCTBMUS;

CpaBHMBATh pPE3yJbTaTbl C MCXOJHOM 3aJadedl M BKJIAJ KakJIOro WieHa
KOMaH/bl B JIOCTIDKEHUE DPE3YyJbTaTOB, Pa3feiirTh cepy OTBETCTBEHHOCTH H
IPOSIBISITH TOTOBHOCTH K MPEJOCTABICHUIO OTYETA MEepe T TPYIIOH.

PerynsiTuBHbIE YHMBepcaJbHbIE YueOHbIE 1elCTBUSA



Camoopranusanus:

BBISIBJISITh B JKM3HEHHBIX M YUEOHBIX CUTyalUsIX MPOOJIeMbI, TPEOYIOIINe
pelieHus;

OpPUEHTUPOBAThCA B PA3JIUYHBIX MOAXOJAAaX K MPHUHATUIO PEIICHUN
(MHIUBUAYAJIbHOE MPUHATHUE PEIICHUM, IPUHSATHE PEIICHU B TPYIIIE);

CaMOCTOSITEJIbHO COCTABJISATh AITOPUTM PEIICHUS 3aa4yu (WA €ro 4acTh),
BBIOMpATh CIIOCO0 pelieHus yueOHOU 3a7a4M C yU€TOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh TpeJjlaraéMbleé BapUAHTHI
pELICHU;

COCTaBJIATH IUIaH JEWCTBUH (TUIaH peau3aliid HaMEUEHHOTO aJlropUTMa
pelieHus), KOPPEKTUPOBATh MPEIOKEHHBIM aIrOPUTM C YUETOM MOIYUYEHUS
HOBBIX 3HAHHUM 00 U3y4aeMOM OOBEKTE;

Jenatb BBIOOpP B YCIOBUAX MPOTHUBOPEUYMBON HWHGpOpMalMu u Opathb
OTBETCTBEHHOCTbH 32 PEIlICHUE.

CaMokoOHTpPOJIb (peduiekcus):

BJIAJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIINU U PEQIICKCUH;

JaBaTh OLICHKY CUTYyalluy U MpejaraTth IaH €€ N3MEHEHNUS,

YYUTBIBATh KOHTEKCT M TPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh MpPH PEIICHUH Yy4YeOHOW 3ajauu, aJanTUpPOBaTh pEIICHHE K
MEHSIOIIUMCS OOCTOSITEIbCTBAM;

OOBSACHATh TPHUYMUHBI  JOCTIKEHUS  (HEIOCTHKEHUS) PE3yJbTaTOB
UH()OPMAIIMOHHOM NESITENBLHOCTH, JaBaTh OLIEHKY HPUOOPETEHHOMY OIIBITY,
YMETb HaXOJUTh MO3UTUBHOE B MPOU3OIIEIIIEH CUTYalIUH;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB,
U3MEHMBIINXCSA CUTYaIlul, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIH U YCIOBUSIM.

IMOUMOHAIbHBIA HHTEJJICKT:

CTaBUTh ce0s Ha MECTO JAPYyroro 4YeloBEeKa, NOHMMAaTh MOTHUBBI U
HaMEpEHHUs APYroro.

IIpunsiTHe cedst M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJUPOBATH BCE BOKPYr Haxke B
YCIIOBUSIX OTKPBITOTO JOCTYyIA K JTIOOBIM 00bEMaM HHGOpMAITIH.

INPEIJMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 7 kJjacce y oOyuarouierocsi Oyayt chopMUPOBaHBI
CJIETYIOIINE YMEHHUS:



HNOSCHATh ~ HA  MPUMEPAaxX  CMBICH  MHOHATHH  «HMH(pOpMaLus»,
«uHGOPMAIMOHHBIN  TIpoIlecc», «o0paboTka uHOpMaLMKNY, «XpaHEHUE
uH(popMaIny, «uepenada nHGOpMAaLN»;

KOAMPOBAaTb U JEKOJUPOBATH COOOIIEHUS IO 3aJaHHBIM IpaBHIIAM,
JE€MOHCTPUPOBaTh ~ NOHMMAHHWE  OCHOBHBIX  IPHUHLHUIIOB  KOJUPOBAHUS
uH(pOpMAaIMHU PA3IUYHON TPUPOBI (TEKCTOBOM, rpaduiecKkoil, ayauo);

CpPaBHMBATh JJIUHBI COOOIICHMI, 3alMCAaHHBIX B Pa3NWYHBIX aldaBHUTax,
ONEepUPOBATh €IUHULIAMHU HU3MEpPEHUs] MHPOPMAIMOHHOTO 00BEMA U CKOPOCTH
nepenady JaHHbIX;

OIICHMBATh W CPAaBHUBATH Pa3Mepbl TEKCTOBBIX, IPaPUUECKHUX, 3BYKOBBIX
(aiiinoB 1 BUAECO(DAIIIOB;

OPUBOJUTH MPHUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHHUS U Iepeaaydu
UH(pOpMaIH, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICTISITH OCHOBHBIE JTaIlbl B HCTOPUHU M MMOHUMATh TEHACHIIMUA Pa3BUTHUS
KOMITBIOTEPOB U TPOrPAMMHOIr0 00eCIIeYeHUS;

nojyyaTb ¥  HUCHOJb30BaTh HMHGPOPMAIMIO O  XapaKTepUCTHUKaxX
NEPCOHAIBHOTO KOMIBIOTEPA W €ro OCHOBHBIX JJIEMEHTax (mpoueccop,
orepaTHBHAs MaMsITh, JOJITOBPEMEHHAS TaMATh, YCTPOWCTBA BBOAA-BHIBO/IA);

COOTHOCHUTh XapaKTEPUCTUKU KOMITBIOTEPA C 3aJja4aMH, PEIIAEMbIMU C €ro
IOMOILBIO;

OPUEHTHPOBATbCS B HEPAPXUUECKON CTPyKType (HalljIoBOM CHUCTEMBI
(3anmuckIBaTh MoOJIHOE MMA (Qaitna (kataiora), myTh K Qailny (karaiory) mo
MMEILIEMYCS OITMCAHUIO (aiinoBoit CTPYKTYPBI HEKOTOPOTO
UH(POPMAITMOHHOTO HOCUTES);

pabotatb C (ailyIoBOW CHUCTEMOW MEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIIOJIb30BaHuEeM Trpaduueckoro wuHTepdeiica, a HMEHHO: CO3/aBaTh,
KONUPOBATh, MEPEMENIATh, IEPEUMEHOBBIBATD, YAAIATh U ApXUBUPOBATH (HaIbI
U KaTaJIOTH, UCTOJIb30BaTh AHTUBUPYCHYIO IPOrpaMMmy;

OPEICTaBIATh  PE3yJIbTaThl cBOEH JESITeIbHOCTU B BUJIE
CTPYKTYpUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX
IIPE3ECHTAlUN;

uckath uH@opmanuio B HTepHeTe (B TOM YuCIe, MO KIOYEBBIM CIIOBaM,
N0 M300pPaKEHUIO), KPUTHUECKU OTHOCUTHCA K HailIeHHON HHpopmanuu,
OCO3HaBasi OMACHOCTb JJIg JIMYHOCTH M OOIIECTBa paclpoCTpaHEHUs
BPEAOHOCHOM  HMHpOpMalnMH, B TOM  YHCIE€  SKCTPEMUCTCKOTO H
TEPPOPUCTHUUECKOTO XapaKTepa;

IOHUMAThb CTPYKTYpY aJIpeCcOB BEO-pECypCoB;

UCTIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIINH;



coOmro/1aTh TpeOoBaHUs OE30MaCHOM HKCILTyaTallMi TEXHUUECKUX CPEJICTB
WHGOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COOII0IaTh CETEBOM
3TUKET, 0a30Bble HOPMbI MH(POPMALMOHHOM 3THKM M IpaBa IpH padoTe C
PIIOKEHUSIMH Ha JIFOOBIX ycTpoiicTBax U B UHTepHETe, BRIOUpaTh O€30macHbIe
CTpaTeruu MOBEACHUS B CETH;

NPUMEHATh METOAbl TMPOPWIAKTHKHA HETaTMBHOTO BIMSHHUS CpPEICTB
UHPOPMAIMOHHBIX YW  KOMMYHHUKAIlMOHHBIX TEXHOJOTHH Ha  370POBHE
MOJIb30BATESL.

K konmy oOyuenus B 8 kisacce y oOyuarorierocss OyayT chopMHUPOBaHBI
CIEAYIOIIUE YMEHUS:

NOSICHATHL HAa TOpUMEpax pa3iuuds MEXKIy TO3UIUOHHBIMU U
HETO3UIITMOHHBIMHM CUCTEMaMHM CUHCIICHUS;

3alMChiBaTh M CpaBHUBATh Iienbie unciaa oT 0 mo 1024 B pa3nuyHbIX
MO3UITMOHHBIX CHCTEMaX CYHMCICHUsS (C OCHOBaHUAMH 2, 8, 16), BBINOJHATH
apudMeTHIeCKUEe Onepalui HaJl HUMU;

PACKpBIBATh CMBIC]I TOHATHI «BBICKA3bIBAHUEY», «JIOTHUUECKAS OIEparus»,
«JIOTUYECKOE BBIPAKEHHUEY,;

3alUChIBATh JIOTUYECKUE BBIPAXKEHUSI C HCMIOJb30BAHUEM JTU3BIOHKIIUH,
KOHBIOHKIIMU ¥ OTPULIAHUS, ONPEETATh HCTUHHOCTD JIOTHYECKUX BBIPAKEHUN,
€CJIM U3BECTHBI 3HAUYCHUSI UICTUHHOCTH BXOJIAIIMX B HETO EPEMEHHBIX, CTPOUTH
TaOIUIbI ICTUHHOCTH JUIS JIOTHYECKHUX BBIPAYKCHU;

pPacKpbIBaTh CMBICI OHSATUN «UCTIOTHUTENDY, «AJITOPUTMY, KIIPOTPAMMay,
MOHUMAsl Pa3HUIY MEXKIY YNOTPEOJICHUEM 3TUX TEPMHUHOB B OOBIACHHON peun
U B uH(OPMATHKE;

OTHUCHIBATh AJITOPUTM PEIICHUS 3aJaud Pa3IMYHBIMH CIIOCOOaMH, B TOM
YHCIIC B BUJIC OJIOK-CXEMEL;

COCTaBIISATh, BBHIMIOJHATH BPYUYHYI0 M HA KOMIIBIOTEPE HECIIOXKHBIE
QJTOPUTMBI C MCIIOJBb30BAHMEM BETBICHUNW W 1MKJIOB [JIs YIIPaBJICHUSA
UCIIOTHUTEISAMHU, TaKuMU kak Pobot, Uepemnaiiika, UepTExXHUK;

UCIIOJIb30BaTh KOHCTAHTHl M MEPEMEHHBIE PA3TUYHBIX TUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), a TaKXKe COJepKalllue UX BbIPAXKECHUS,
MCII0JIb30BaTh ONEPaTOp MPHUCBAUBAHUS;

UCIIOJIb30BaTh TNPH  pa3paboTKe mporpaMM JIOTUYECKHUE 3HAYCHHS,
oTiepaluy U BBIPAKEHUS C HUMU;

aHAJTM3UPOBATh MPEJIOKECHHBIC AITOPUTMBI, B TOM YHUCJE OMNPEACIISTh,
KaKHe pe3yJbTaThl BO3MOXKHBI IIPH 33ITaHHOM MHO>KECTBE MCXOHBIX 3HAYCHU;



co3gaBaTh M OTJIaXHBaTh IPOrpaMMbl Ha OJHOM U3  SI3BIKOB
nporpammupoBanusi  (Python, C++, TIlackanb, Java, C#, UIkonbHbIN
AnroputmMudeckuil f3bIK), peanu3yrouue HECIO0KHbIE alrOpUTMbl 00padOTKU
YHUCJIOBBIX JAHHBIX C HMCIOJIb30BAHUEM LHMKIOB WM BETBJIEHUI, B TOM YHCIIE
peanu3yronMe NpOBEPKY JENMMOCTH OJHOTO ILEJIOr0 4YHUCiIa Ha JpYroe,
IPOBEPKY HATypallbHOTO 4KCJIa Ha TNPOCTOTY, BblAeNeHUus uudp u3s
HaTypaJIbHOT'O YUCIIA.

K xoniy obOydyenuss B 9 kjacce y oOyuaromerocss OyayT chOpMHpPOBaHbI
CHEAYIOUINE YMEHUSA:

pa3OuBaTh 3a7a4M Ha MO/A3aJa4u, COCTaBJISATh, BHIMOJHATh BPYUHYIO U Ha
KOMITBIOTEPE HECIOKHBIE AITOPUTMBI C UCIIOJIL30BAHUEM BETBIICHHM, IIUKJIOB U
BCIIOMOTATEIbHBIX AJITOPUTMOB U1l YIIPABICHUS UCIOJHUTEISIMU, TAKUMU Kak
Po6ot, Uepenanika, UepTéxHUK;

COCTaBIATh U OTJ@XHUBATh MPOTPAMMBI, pEATU3YIOIIUE THUIIOBbIE
aNrOpUTMbl 0OPAOOTKU YHCIIOBBIX ITOCJIEIOBATEILHOCTEH WM OJHOMEPHBIX
YUCJIOBBIX MAacCUBOB (IIOMCK MAaKCHUMYMOB, MHHUMYMOB, CYMMBbI WIH
KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMM) Ha OJHOM U3 S3bIKOB
nporpammupoBanusi  (Python, C++, TIlackanb, Java, C#, IIkonbHbIN
AnropuTMUYeCKUil S3bIK);

pPacKpbIBaTh CMBICH HOHSITUH «MOJEINbY, «MOACIHUPOBAHUEY, ONPEIAECIAThH
BUJIBI MOJIEJIEH, OLIEHUBATh aJIEKBAaTHOCTh MOJIEIM MOJECIUPYEMOMY OOBEKTY U
LEJSIM MOJIETTUPOBAHMS;

UCIIOB30BaTh rpadbl U JEPEBbS NI MOJACIMPOBAHUSI CUCTEM CETEBOU U
UEPAPXUYECKON CTPYKTYpPbI, HAXOAUTh KpaT4aliiuii myTh B Tpade;

BBIOMpATh CHOCOO TMPEACTABICHHMS JAaHHBIX B  COOTBETCTBUU C
NOCTABJICHHOW 3afadeil (TaOnauupl, CXeMmbl, TIpaQuKd, [UarpamMmbl) C
WCIIOJIb30BAHUEM COOTBETCTBYIOIIUX TMPOTPAMMHBIX CPEIACTB  00pabOTKH
JAHHBIX;

UCIIOJIb30BaTh DJIEKTPOHHBIE TaOMUIBI g 00paOOTKU, aHajau3za u
BU3yaJIM3allil YHUCJIOBBIX JAaHHBIX, B TOM YHCJIE C BBIJCICHUEM Hana3oHa
TaOIUIBI U YIIOPSIOYMBAHUEM (COPTUPOBKOI) €r0 3JIEMEHTOB;

co3faBaTh W TMPUMEHSATH B DJEKTPOHHBIX TabmuuIax GOpMyIbl s
pacy€ToB C UCIIOJIb30BAHMEM BCTPOCHHBIX apuMeTHdecKux (QyHKIUH
(cyMMHpOBaHME M TOJACYET 3HAYEHUMN, OTBEYAIOLIUX 3aJaHHOMY YCIOBHIO,
cpeaHee  apudMeTUUECKOoe, TMOUCK MAKCUMAJIbHOTO W  MHUHUMAJIBLHOTO
3HA4YCHUS ), AOCOJIFOTHOM, OTHOCUTEIIBHOM, CMEIIAaHHOM ajpecaliuy;



HCIIOJIb30BaTh 3JIEKTPOHHBIC TAOIHIILI JIJI YMUCIICHHOTO MOJICIMPOBAHUS B
MPOCTHIX 3a/lauax U3 pa3HbIX MPEIMETHBIX 00J1aCcTeH;

UCIIOb30BaTh  COBPEMEHHBIE HUHTEPHET-CEPBUCHI (B TOM  4YHUCIE
KOMMYHHUKAIIMOHHBIC CEPBUCHI, OOJIAYHBIC XpAHWIMINA JIAHHBIX, OHJIAMH-
nporpaMMbl (TEKCTOBBIE M TpaduuecKkue peaaKkTophbl, Cpelbl pa3paboTKH)) B
y4eOHOM U MOBCEAHEBHOM JIEATEIILHOCTH;

MPUBOJUTH MPUMEPHl HKCIOJIB30BAaHUA T€OMH(POPMAIIMOHHBIX CEPBHUCOB,
CEPBHCOB T'OCYJIapCTBEHHBIX YCIYyT, 00pa30BaTelIbHBIX CEPBHUCOB MHTEepHETa B
y4eOHOM U MOBCEAHEBHOMN JIEATEILHOCTH;

UCIIOJIb30BaTh  pa3jIMUHbIE CPEACTBA  3alUTHl  OT  BPEJOHOCHOTO
IpPOrpaMMHOr0 OOECHeUYeHHs, 3allUIaTh MNEPCOHANBHYI0 HH(POPMAIUIO OT
HECAHKIIMOHUPOBAHHOIO JIOCTYMAa U €T0 MOCJIEACTBUM (pa3rialieHus, OMEHbI,
yTpaThl JaHHBIX) C YyYETOM OCHOBHBIX TEXHOJOTHYECKHMX M COIHAIbHO-
MICUXOJIOTHYECKUX aCIEeKTOB HCMOJb30BaHUS ceTu MuTepHeT (cereBas
QHOHUMHOCTb, UU(PPOBON clel, ayTEHTUYHOCTh CYOBEKTOB U PECYpPCOB,
OTNACHOCTh BPEJIOHOCHOTO KOJ1a);

pacrio3HaBaTh TIONBITKM U MpEaynpexaaTb BOBJICUYEHHE ceOs U
OKPY>KaloIIUX B IECTPYKTUBHBIE U KPUMHUHAIBHBIE ()OPMBI CETEBON aKTUBHOCTH
(B TOM ymcie KHOepOyIJIITUHT, (PUILIKHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HauMeHoBaHHE KoauuyecTBO 4acoB

Ne DJIeKTpOHHbIE (HH(pPOBbIE)
pa31e/ioB U TeEM KonTpoabHbie IIpakTuyeckue

n/n Bceero 00pa3oBaTe/bHbIE pecypchbl
NporpamMmel padoThI padoThI

Paznen 1. llugpoBasi rpaMoTHOCTH

KommnbroTtep —
11 YHUBEPCAIBHOE ) bu6mmoreka [IOK
’ YCTPOUCTBO https://m.edsoo.ru/7f41646e
00pabOTKH JaHHBIX
12 IIporpammel u 4 bubnuorexa LIOK
’ JaHHBIC https://m.edsoo.ru/7f41646¢
13 KomnberoTepusie ) bubnuorexa [JOK
’ CceTu https://m.edsoo.ru/7f41646¢
Hroro no pazneny 8

Pa3nea 2. Teopernueckue 0CHOBbI HHPOPMATHKH

HNudopmarnus u
2.1 UH(POPMALIMOHHBIE 2 Bu6mmorexa [JOK
) pMatt https://m.edsoo.ru/7f41646¢
MIPOIIECCHI
9 [IpencraBnenue 9 bubmnoreka LIOK
’ uHpopMaLIU https://m.edsoo.ru/7f41646e

Utoro no pazneny

11

Pa3nen 3. Un¢opmanmoHHbIE TEXHOJIOTHH



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

31 TekcToBBIC 6 bu6mmoreka [JOK

) JIOKYMEHTBI https://m.edsoo.ru/7f41646¢
39 KomnrerorepHas 4 bu6nuorexa LIOK

' rpaduka https://m.edsoo.ru/7f41646e
13 MynbTrMe 1uiiHbIE 3 bu6nuoreka LIOK

’ IpE3eHTALH https://m.edsoo.ru/7f41646e

Hroro no paszneny 13

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KVIACC

HaunMeHnoBaHnue KounyecTBO 4acoB
Ne dyeKkTpoHHbIE (LM pPOBbBIE)
pa3/ie/ioB U TeM Konrposbubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoTbl
Pa3nen 1. Teopernueckue 0CHOBBI HHPOPMATUKH
bu6nmnoreka [JOK
1.1 1
CHCTeMEI CHHCICHHA 6 https://m.edsoo.ru/7f418516
DNIeMEHThI
1.2 MaTeMaTUYECKOU 6 1 bubmmorexa [JOK
) https://m.edsoo.ru/7f418516
JIOTUKHU
Uroro no pazaeny 12
Pa3znen 2. Anroput™Mbl 1 MPpOrpaMMUpPOBaHMe
Hcnonuurenu u
)1 AJITOPUTMBIL. 10 | bubnmnorexa [JOK
' ANTOPUTMUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKITUU
29 SI3bIK 9 bu6nmoreka [JOK
' MPOrpaMMHUPOBAHUS https://m.edsoo.ru/7f418516
bu6nmoreka [JOK
2. A 2
3 HAJHS IITOPHTMOB https://m.edsoo.ru/7f418516
Uroro no pazaeny 21

PesepBHOE Bpems



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

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




9 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMpPorpamMMbl

KoaunuecTBo yacoB

Bcero

KoHnTpoiabHbIe
padoThI

IIpakTHyeckue
padoThI

JaexkTpoHHble (LGpoBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznea 1. [lu¢gpoBasi rpaMoOTHOCTH

I'moGasnpHas cethb

WHurepHeT n
1.1 CTpaTeruu 3 bubmuoreka IIOK
. iy https://m.edsoo.ru/7f41a7d0
0e30macHoro
MOBEJCHUS B HEU
Pabora B . HOK
HOJINOTEKA
1.2 3
HrbopvatOnHON https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no paszneny 6

Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH

1 MopenupoBaHue Kak 2 1 bu6nuorexa LIOK
’ METO/1 I03HAHUS https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 8

Pasznen 3. AnropurMel ¥ IporpaMMHupOBaHue

PazpaboTka
3.1 aJrOPUTMOB U 6 1 bubmmorexa LIOK
’ p https://m.edsoo.ru/7f41a7d0
nporpamm
3.2 VYupasnenue 2 bubnuoreka [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
Uroro no pazaeny 8
Pa3nen 4. UngopMannoHHbIe TEXHOJIOTHH
41 DIIeKTPOHHBIE 10 bubnuorexa [JOK
’ TaOIULIBI https://m.edsoo.ru/7f41a7d0
HNudopmanmonnsie
49 TEXHOJIOTHH B | bu6morexa [JOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOuiecTse
Uroro no pazaeny 11
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME



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

IHOYPOYHOE INIAHUPOBAHUME

7 KIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
ara u¢poBbie
n/ Tema ypoxa Bcero Konrpoanmnie Hpakrueckue JI:Sy‘leHl/lH (l)lﬁ[()l:l[;OBaTeJIbele
- padoThI padoThI pecypesI
KomneroTep —
yHHUBEpCaIbHOE
BBIUMCIIUTEIHLHOE
YCTPOMCTBO, bubnuotexa [JOK
1 paboTaroriee 1o 1 https://m.edsoo.ru/8a1521d
nporpamme. TexHuka 2
0€30IaCHOCTH H
mpaBmiia paboThl Ha
KOMITIbIOTEPE
Hctopus n
) COBpPEMEHHBIE | bubnuotexa [JOK
TEHJICHLIUY PA3BUTUSA https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
[Iporpammuoe
obecrieueHue bubmuoreka [JOK
3 koMnbroTepa. [IpaBoBas 1 https://m.edsoo.ru/8a15282
OXpaHa MporpaMM U 6
TAHHBIX
4 ®daitpl U TANKH. 1 bubnuorexa [JOK
OCHOBHBIE OIEPALMH C https://m.edsoo.ru/8al52a74



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

(aiinamu 1 mankaMu

ApxuBanus JaHHBIX.

5 Hcnonb3oBanue bubmmorexa LIOK
https://m.edsoo.ru/8al52cfe
MporpaMM-apXruBaTopoB
KommnbsrorepHsie
6 BUPYCHI U bubnuoreka LIOK
aHTUBUPYCHBIE https://m.edsoo.ru/8al5274
MIpOrpaMMbl
KommnsrorepHsie ceTu. bubnuorexa [JOK
7 [Touck nadopmanuu B https://m.edsoo.ru/8a15324
cet MaTepHeT 4
CepBHUCHI UHTEPHET-
KOMMYHHUKaIUH. bubnuoreka [JOK
8 CerteBoil 3THKET. https://m.edsoo.ru/8a15346
Crpareruu 6e30macHoro 0
noBeneHus B IHTepHeTe
but6mmoreka [IOK
9 WNndopmanus u 1aHHbIE https://m.edsoo.ru/8a16196
6
10 HNudopmannonnsie bubnuoreka [IOK
MPOLIECCHI https://m.edsoo.ru/8al6le2a
Pa3znoobpa3zue sS3b1K0B 1
1 as1(haBUTOB. bubnuoreka LIOK
EcrecTBeHHbIE U https://m.edsoo.ru/8al61fec
(hopMabHbIE S3BIKU
bu6 OK
12 JIBonuHbI# andaBuT. nommotexa I

https://m.edsoo.ru/8al16218



https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a152cfe

[Ipeobpa3oBanue

nroboro andasura K 6
JTIBOMYHOMY
[IpencraBnenue qaHHBIX
but6mmoreka [JOK

B KOMIIBIOTEPE KaK

13 https://m.edsoo.ru/8a16231
TEKCTOB B JIBONYHOM p
andasure 6
Enuaune: namepenus
14 uHpOpMaLIUU U bubnuoreka IIOK
CKOPOCTH Ilepegayu https://m.edsoo.ru/8a16249¢
TTAaHHBIX
KoaupoBanue TeKCcTOB.
15 PaBHOMEpHBIE 1 Bubmmorexa [IOK
p https://m.edsoo.ru/8al162510
HEpaBHOMEPHBIE KOIbI
JekonupoBanue
16 COOOIIIEHU.
HNudopmannoHHbIit
00BEM TEeKcTa
Hudposoe bubnmoreka [JOK
17 IIpEeCTaBICHUE https://m.edsoo.ru/8a16284
HEeMpPEePBhIBHBIX TAHHBIX 8
Konuposanue nsera.
Orenka
18 HMH(OPMALIOHHOTO bu6mmoreka [IOK

00béMa rpaguIecKux
JAHHBIX JIJIS1 pACTPOBOTO
M300paKCHUS

https://m.edsoo.ru/8al629ec



https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a162186

bub6mmorexa [IOK

19 KonupoBanue 3Byka https://m.edsoo.ru/8al162b7
2
PesepBHbIii ypok
«KontponpHas pabora bubmuoreka IIOK

20 1o TEME https://m.edsoo.ru/8a162d0
"TIpeacTaBicHue 2
uHpopmanuu'"»

TexkcToBbIE JOKYMEHTHI,

21 WX BBOJ H bubnuoteka [JOK
pENAKTUPOBAHMUE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOLIECCOpe

” dopmaTUpPOBAHUE bubnuorexa [JOK
TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/8al 62fe6

but6mmoreka [{OK
[TapameTpsI CTpaHUIIBI.

23 https://m.edsoo.ru/8a1632d
Cnucku 1 TabInIbI 4
BcTraBka HETEKCTOBBIX bubnuoreka [JOK

24 00BEKTOB B TEKCTOBBIE https://m.edsoo.ru/8a1632d
JIOKYMEHTBI 4
NuTennexryanbHble

25 BO3MOYXHOCTH
COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB
O0600meHue n

o bu6muoteka [IOK

26 cUcTeMaTU3alus

3HAHUH 110 TEME

https://m.edsoo.ru/8al1635¢2



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

«TexcToBBIE

JOKYMEHTBDY
I'padpuueckuit bubnuoreka IIOK
27 penakrop. PactpoBbie https://m.edsoo.ru/8a16387
PHCYHKH 4
Onepaunn bubnunoreka IIOK
28 pEeNaKTUPOBAHUsA https://m.edsoo.ru/8a1639d
rpaduyecKux 0ObEKTOB 2
but6mmoreka [JOK
29 Bekropnas rpaduka https://m.edsoo.ru/8a163b3
0
O060061eHue 1
CUCTEMAaTH3AIIHS
3HAHUM MO TEME
30 «KomnerotepHas bubnmoreka [JOK
rpadukay. https://m.edsoo.ru/8al16404¢
[IpoBepounas padora /
Bceepoccuiickas
poBepoyHas pabora
Pe3epBHbIit ypoOK.
O60061eHue 1
CUCTEMAaTH3AIIHS bubmmorexa [IOK
31 . https://m.edsoo.ru/8al 6482
3HaHUH / 2
Bceepoccutickas B
npoBepoyHas padbora
37 ITonroroska but6mmoreka [IOK

M}U’H)TI/IM@}II/II\/’IHI)IX

https://m.edsoo.ru/8al642c4



https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a163874

Mpe3eHTalun
JlobaBieHue Ha Cliai
ayIMOBU3YyaJIbHBIX Brbmrorexa LIOK

33 Y M 1 https://m.edsoo.ru/8al6447
MaHHBIX, aHUMAaIlNH U )
TUTIEPCCHUTOK B
O06001menue u
cUucTeMaTu3aIus bubnuorexa [JOK

34 3HAHUHU 110 TEME 1 https://m.edsoo0.ru/8al16465
«MyIbTHMETUIAHbIE 2
MIPE3EHTAINI

OBLIEE KOJIMYECTBO 14

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164472

8 KVIACC

Ne KoanuecTBo yacos
DJIEKTPOHHBIE
ara undpoBbie
n | Tema ypoka KonTpoabHbie IIpakTHyeckue A op
Beero H3ydeHust o0pa3oBaTejbHbIE
/ padoThI padoThI
. pecypchl
Henoszunimonuelie u bubmmoreka [{OK
1 MO3UIIHOHHBIE CHCTEMBI 1 https://m.edsoo.ru/8a1649¢
CUHUCIICHHUS 0
Pa3BepuyTas ¢popma bubmmorexa ITOK
2 pHYy p 1 https://m.edsoo.ru/8al64ba
3aIMCH YHCIIa 5
JIBonuHas cucrema
CUHCIICHUS. bu6nuoreka [JOK
3 Apudmernueckue 1 https://m.edsoo.ru/8a164d9
onepauyy B IBOMYHOMN 6
CUCTEME CUUCIICHHS
bubnuoreka [JOK
BocemepuuHnas cucrema
4 1 https://m.edsoo.ru/8a16529
CUYMCIICHHS .
but6mmoreka [JOK
HlecTHanuaTepuyHas
5 1 https://m.edsoo.ru/8al16549
CUCTEMA CUUCIICHHS .
O600mmenue u bubnuoreka [JOK
6 CHCTEMAaTH3ALUS 3HAHUM 1 https://m.edsoo.ru/8a16564

o Teme «CHUCTEMBI

C



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

CUHCJICHUS

7 Jlornueckue bubmuoreka [JOK
BBICKA3bIBAHUS https://m.edsoo.ru/8al657fa
Jlornueckue orepanuu Bubmiorexa LIOK

8 P https://m.edsoo0.1u/8al65b5
«ID», U, «HE» 6
Ornpenenenne

9 HCTUHHOCTH COCTaBHOTO bubmorexa LHOK

https://m.edsoo.ru/8al65¢f0
BBICKA3bIBaHUS
10 TabmuIel ICTUHHOCTH
bubnuoreka [JOK
11 Jlornueckue deMeEHTHI https://m.edsoo.ru/8al165¢9
4
Kontponbnas padota mo
TeME «IIJIEMEHTEI Bubmuorexa LOK

12 . https://m.edsoo.ru/8al78¢3
MaTeMaTH4eCKON g
JIOTUKI -

[TonsiTue anropurma. bubnmoreka [JOK

13 Ucnomuaurenun https://m.edsoo.ru/8a17949
AITOPUTMOB e
CaoiicTBa aJiropuT™a. bubnmnoreka [JOK

14 CrocoOsI 3amucu https://m.edsoo.ru/8a17960
alnropuTrMa 6
Anropurmuyeckas

15 KOHCTPYKLUSA

«CJIICOOBAHHC)).



https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a1657fa

JIMHEeNHBIN aropuT™

AnropurMuueckas
1 KOHCTPYKIIHS
6 «BETBJICHUE: TIOJIHAS U
HernoJHast JOPMBI
Anropurmuyeckas bubmunoreka LIOK
17 KOHCTPYKLHUSA https://m.edsoo.ru/8a17998
«TIOBTOPEHUE a
13 dopmanbHOE UCTIOTHEHUE bubnuotexa [JOK
alropuTMa https://m.edsoo.ru/8al79aac
Pa3zpaboTka HeCITI0KHBIX
AJIITOPUTMOB C
HCIOJIb30BaHUEM IHKIIOB bubmmorera [IOK
19 https://m.edsoo.ru/8al79el
JUIS yIpaBICHUS .
(hopmMabHBIMH -
WCTIOTHUTENSIMU
Pa3zpaboTka HeCTTOKHBIX
QJIITOPUTMOB C
HCTOJIb30BAHUEM IIUKIIOB bubmuoreka [JOK
20 Y BETBJICHHUM J1JI4 https://m.edsoo.ru/8al79el
yIIpaBJICHUS €
(hopmMaTbHBIMH
WCTIOTHUTENSIMU
but6mmoreka [{OK
21 BrinosiHeHue anropuTMoB https://m.edsoo.ru/8al7a06
a
22 O06001IeHNE U bu6mmoreka [IIOK



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a17998a

CUCTEMaTU3alus 3HAHUU
o reme «Mcnonaurenu u
AITOPUTMBI.
ANropuTMHUYECKHE
KOHCTPYKLIAW»

https://m.edsoo.ru/8al7al g
c

23

SI3BIK
MPOrpaMMHUPOBAHUS.
Cucrema
MIpOrpaMMHUPOBAHUS

24

[Tepemennsie. Oneparop
MIPUCBAWBAHUS

25

[IporpammupoBanue
JIMHEWHBIX aJITOPUTMOB

26

Pa3paboTka mporpamm,
CoJIep>KalliX orepaTop
BETBIICHUS

27

JwnanoroBast oTyiaaka
porpamm

28

[uxka ¢ ycinoBuem

29

[uxn ¢ nepeMeHHON

bu6nuoreka [JOK
https://m.edsoo.ru/8al7ac4a

30

O6paboTka CHMBOJIEHBIX
TaHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/8al7ad6
c

31

O000111EHIE U
CHCTEMAaTH3alUs 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/8al7ae8e



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

1o TeMe «I3bIk
MIPOTPaMMHUPOBAHUS
[IpoBepounas padora /
Bceepoccutickas
IpoBepoyHas pabora

32

PesepBHbIii ypOK.
O60061eHne u
CUCTEMaTU3alus 3HAaHUN
1 YMEHUH 110 KypCy
nHpopmatuku 8§ kinacca /
Bceepoccutickas
IpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/8al7b45
6

33

AHaJIN3 anropuTMOB.
Ornpenenenue
BO3MOXKHBIX PE3YJIbTaTOB
paboThI anropuT™Ma npu
3aJJaHHOM MHO>KECTBE
BXOJIHBIX JTAHHBIX

bubnuoreka [JOK
https://m.edsoo.ru/8al7afa6

34

AHaJIN3 anropuTMOB.
Ornpenenenue
BO3MO>KHBIX BXOJIHBIX
JAHHBIX, TPUBOISIINX K
JTAHHOMY pe3yJbTaTy

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17b456

9 KVIACC

Ne KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Jara nudpoBLIe
Tema ypoka KouTpoJabHbIe IIpakTH4eckune bp
n/ Beero U3ydeHust o0pa3oBaTejibHbIE
padoTbI padoTbI
n pecypchbl
I'moGanpHas ceTh
bubnuorexa [JOK
Hurepner. [P-aapeca
1 1 https://m.edsoo.ru/8al7b57
y3710B. bosnbime 2
aHHBIE -
MHdopManmonHas but6mmoreka [{OK
2 1 https://m.edsoo.ru/8al 7b69
0e30IMacHOCTh 0
Vet nonsTus 00
MH(POPMALMOHHOM
6€301acHOCTH IpU
3 CO3JIaHNHM KOMILIEKCHBIX 1 bubmorexa [OK
A https://m.edsoo.ru/8al7b7be
MH(POPMALIMOHHBIX
00BEKTOB B BUJIE BEO-
CTpaHUIL
4 Bupl nesitenbHOCTH B 1 bubnuorexa [JOK
cetu MnTepuer https://m.edsoo.ru/8al7b8e8
OO0rauHbIC TEXHOJIOTHH.
Hcnons3oBaHue
5 oHJaitH-o(uca A 1 Bubmmorexa IIOK
A https://m.edsoo.ru/8al7bale
pa3paboTKu
JIOKyMEHTOB



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

O600mmenue u
CHCTEMAaTU3aIIHs
3HAHUH 110 TEMaMm
«['nmobanpHas ceTh
WHTtepHeT u cTparerun
0€301macHOTO MOBEICHUS
B Heil», «Pabora B
nH(pOpPMAITHOHHOM
MIPOCTPAHCTBEY

bubnuorexa [JOK
https://m.edsoo.ru/8al7bb3
6

Monenu n
MOJICIMPOBAHUE.
Knaccudukamnmm
MoJeen

bubmuoreka [JOK
https://m.edsoo.ru/8al7be06

Tabanyusie MoIENN

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

Pa3zpabotka
OTHOTAOJIMYHOI 0a3kl
nmaaabex. CocTaBieHNE
3ampocoB K 0aze
JaHHBIX

10

I'pad. BecoBas matpuma
rpada. J{nuHa mytu
MEX]Ty BepIIHHAMHA
rpada. Beraucienue
KOJIMYECTBA IIyTEH B
HaIpaBJICHHOM
aIUKIINYECKOM rpade



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17bb36

Hepego. ITepebop

11 BApUAHTOB C IIOMOIIBLIO
nepeBa
12 MaremaTrueckoe bubmmoreka [JOK
MOJEJIIMPOBAHUE https://m.edsoo.ru/8al7¢392
13 DTarnbl KOMIBIOTEPHOTO bu6muoreka [IOK
MOJEIUPOBAHUSA https://m.edsoo.ru/8al7c4aa
O60061eHue u
cucTeMaTu3anus
14 3HaHuil. KoHTpoiabHas bubnuotexa [JOK
paboTa 1o Teme https://m.edsoo.ru/8al7¢9c8
«MoaennpoBaHue Kak
METOJ] IO3HAHUS»
Pa30Ouenue 3a1aun Ha
noA3aJaum.
CocraBnenue
aJIrOPUTMOB U
15 DOFDAMM bu6muoteka [IOK
porp https://m.edsoo.ru/8al7cb12
HCIIOJIb30BaHUEM
BETBJICHU, LINKJIOB U
BCIIOMOTaTeJIbHBIX
aIrOPUTMOB
16 OgHOMEPHBIE MACCHUBLI bubmmorexa IIOK
p https://m.edsoo.ru/8al7cc3e
17 THUnosele AIrOPUTMBL bubnuoreka LIOK

00pabOTKH MacCHBOB

https://m.edsoo.ru/8al7c¢d60



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

18

CopTtupoBka MaccuBa

O0paboTka moToka

but6mmoreka [JOK

19
JaHHBIX https://m.edsoo.ru/8al17d01c
O06006111eHIE U
CUCTEMAaTHU3aIHA
3HaHuil. KoHTposiabHas
20 a0boTa 1o TeMe buomorexa HOK
p https://m.edsoo.ru/8al7dlca
«Pa3paboTka
AJIrOPUTMOB U
porpaMmm»
VYupasnenue. Cursai. bubmorexa TIOK
21 https://m.edsoo.ru/8al7d4d
OOpatHast CBsI3b p
but6mmoreka [IOK
PoGotu3upoBaHHbIC
22 https://m.edsoo.ru/8al17d60
CUCTEMEI
2
DNEeKTPOHHBIC TAOIHUIIBL.
but6mmoreka [IOK
Ture! 1aHHBIX B
23 . . https://m.edsoo.ru/8al7d71
siueKax JIEKTPOHHOU 0
TaOIULIBL 0
Penaxtuposanue u but6mmoreka [IOK
24 (dhopmatupoBaHue https://m.edsoo.ru/8al17d83
Ta0IHI 2
BcTrpoennsle hyHKINH
Miomm Pyu Bu6mmoreka LIOK
25 A https://m.edsoo.ru/8a17d99
MaKCUMyMa, 0

MHWHUMYMaA, CYMMBI U



https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d01c

CpEeIHero
apru(METHIECKOTO

CoptupoBka u

but6mmoreka [JOK

26 ¢buIbTpanus 1aHHBIX B https://m.edsoo.ru/8al7db7
BBIJICJICHHOM JIMAIa30He 0
IlocTpoenne quarpamm
27 ur aI(;HKOB 5 P but6mmoreka [JOK
p https://m.edsoo.ru/8al7e08e
ANEKTPOHHBIX TaOJIUIIAX
OTHOCHUTENIBHAS,
28 a0coJIFoTHAsA U bubnmorexa LIOK
https://m.edsoo.ru/8al7e2b4
CMelIaHHas aJpecarus
VY CI10BHEIE BEIYUCIICHUS
29 B DJIEKTPOHHEIX bubnmorexa LOK
p https://m.edsoo.ru/8al7e6ba
TadIUIax
30 O6paboTka 0ONIBIINX bubnmoreka [JOK
Ha0OpOB JaHHBIX https://m.edsoo.ru/8al7e87¢
Yucnennoe
31 MOJIEJIUPOBAHUE B bubnnorexa LIOK
JLeHIp https://m.edsoo.ru/8al 7eaca
3JICKTPOHHBIX TaOIUIIAX
O06006111eHE U
cUCTEMAaTU3aIHA
32 3HAHUH 110 TEME bubnnorexa LIOK
https://m.edsoo.ru/8al7ec3c
«INEKTPOHHBIE
TaOIULBD
33 Posne nHpOpPMAITMOHHBIX bubmuoreka [IOK

TEXHOJIOTUH B pa3BUTUU

https://m.edsoo.ru/8al7ed54



https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17db70

SKOHOMMKH MHpA,
CTpaHbl, peruoHa

PesepBHbIii ypOK.

34 O6o0mmeHue u 1 bubnuoreka [JOK
CHUCTEMAaTH3aIuA. https://m.edsoo.ru/8al7eebe
Hrorosoe nosropexue

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/8a17ee6c

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM

INPOI'PAMMBI
7 KIIACC
Koa nposepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpamMMbl
pe3yJbTarTa OCHOBHOTI0 0011ero 00pa3oBaHus
1 [To Teme «IludpoBas rpaMOTHOCTHY
. [losicHsTh Ha mpuUMepax CMBICI MOHATUH «UH(pOpMaLUA», «UH(GOPMALMOHHBIN Mpolecc», «oOpaboTka
' UHpOpPMaLUNY, «XpaHEeHHe HHPOPMALIUNY, «IIepeada HHPOopMaIum)
- [IpuBOAUTE TMpUMEpPHl COBPEMEHHBIX YCTPOMCTB XpaHEHHs M Iepelayd HHPOPMALUHU, CPaBHUBATH HX
' KOJIMYECTBEHHBIE XapaKTEPUCTUKHI
13 [Tonydath 1 UCIIOJIB30BATh HH(DOPMALIMIO O XapAKTEPUCTUKAX EPCOHATIBHOTO KOMIIBIOTEPA U €70 OCHOBHBIX
' aJIeMeHTax (Ipoleccop, OnepaTUBHAS NaMsITh, JOJITOBPEMEHHAs MaMsATh, yCTPOWCTBA BBO/Ja-BbIBO/IA)
1.4 CoOTHOCHUTB XapaKTEpUCTUKU KOMIIBIOTEPA C 3a7ja4aMU, PELIAEMbIMU C €T0 TOMOIIBIO
OpueHTHPOBaTECS B HMEpapXUUYecKOM CTPyKType GailloBoi cUCTeMbl (3alMChIBaTh IMOJIHOE MM (Qaiina
1.5 (xaTasiora), myTh K ¢aily (KaTajory) mo HMMEIOLIEMYCsl ONUCAHUIO (PaiIoBON CTPYKTYpbl HEKOTOPOTO
MH(OPMALIMOHHOTO HOCHUTETIS)
16 PaGoTtate ¢ (ailioBoii CUCTEMOM NEPCOHAIBHOTO KOMIIBIOTEpPA C MCIIOJIB30BaHUEM IpadUuecKoro
uHTepdeiica: co3gaBarh (KONMPOBATh, IEPEMEILATh, IEPEMMEHOBBIBATh, YAAIATh U apXUBUPOBATh (pailibl U




KaTaJoru, UCII0JIb30BATh AaHTUBUPYCHYIO POrpamMmmy)

Uckate undopmanuio B UuTepHeTe (B TOM YHCIIE MO KIIOYEBBIM CJIOBAaM, MO M300paKEHHUIO), KPUTUUECKU

OTHOCUTBHCS K HalJICHHOM I/IH(i)OpMaI_II/II/I, OCO3HaBaTb OINACHOCTb 1 JIMYHOCTH H O6H.I€CTB8.

a pacmpocTpaHeHUs] BPEAOHOCHON WH(GOpMAIMK, B TOM YHCIE SKCTPEMHCTCKOTO H TEPPOPUCTHUECKOTO
Xapakrepa
1.8 [ToruMaTh CTPYKTYpy aapecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBpeMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIUN
Cobmomath TpeboBaHUA 0€30MacHON OJKCIUTyaTallMM TEXHUYECKUX CpPEACTB HMH()OPMAIMOHHBIX U
110 KOMMYHHKAITMOHHBIX TEXHOJIOTHI, COOJIFO/IaTh CETEBOM ITHKET, 6a30BbIe HOPMBI HHPOPMAITMOHHON ITHKH U
' mpaBa mpu paboTe ¢ MPUIOKEHUSMU Ha JIOObIX ycTpoiicTBax UM B MHTepHeTe, BHIOMpaTh Oe30MacHbIE
CTpaTeryu MOBEJICHUS B CETU
1 [MpumenssTh  METOABI  MPOPWIAKTHKKA  HETATHBHOTO  BJIMSHHUS ~ CPEICTB  HMHOOPMANHMOHHBIX U
' KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA Ha 3JJ0POBBE MOJIH30BATENS
2 ITo reme «Teopernyeckue 0OCHOBBI HHOPMATUKI»
1 KomupoBaTe u JexonupoBaTh COOOIIEHHS TO 3aJaHHBIM IIpaBHJIaM, JEMOHCTPUPOBATH MOHUMAaHHUE
' OCHOBHBIX TIPUHIIUIIOB KOJUPOBAHUS WH()OPMALIUN PA3TMIHON TPUPOJIBI (TEKCTOBOM, TpadUIeCcKOi, ayIno-)
59 CpaBHMBaTh JJIMHBI COOOIICHUM, 3allMCAaHHBIX B PA3TUYHBIX al(aBuUTax, ONEPUPOBATH EIUHULIAMH
' U3MepeHus: HHPOPMAIIMOHHOTO 00bEMA U CKOPOCTH MEPEeIav JaHHBIX
23 OneHuBaTh ¥ CPaBHUBATH pa3Mephl TEKCTOBBIX, IPaPUUECKHX, 3ByKOBBIX (ailioB U BuaeohailioB
3 [To Teme «MHpOpPMAITIOHHBIE TEXHOJIOTHI)
3.1

[IpencraBisaTe pe3yapTaTbl CBOEH JEATEIBHOCTH B BHJAE CTPYKTYPHUPOBAHHBIX WIIIOCTPUPOBAHHBIX




JOKYMEHTOB, MYJIbTUMEIMNHBIX NTPE3CHTALNN

8 KJIACC
Koa nposepsiemoro IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOII 00pa3oBaTe/ibHOI MPOrpaMMbl
pe3yabTara OCHOBHOTI'0 00111er0 00pa30BaHUA
1 ITo Teme «TeopeTrueckue OCHOBBI HHPOPMATUKI
1.1 [TosicHATh Ha IpUMepax pazIuyusi MEXIY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHS
15 3anuceiBaTh U CpaBHUBATH 1eibie yucia ot 0 10 1024 B pa3iaudHbIX MO3UIMOHHBIX CUCTEMaX CUHCIICHUS
' (c ocHoBaHUsMH 2, 8, 16), BEIIOJIHATH apu(PMETHIECKUE OTepalluy HAJl HUMU
1.3 PackppiBaTh CMBICT IOHATHI «BBICKA3bIBAHUEY, «JIOTHUYECKAS OTNEPAIUsD», «JIOTHYECKOE BEIPAKCHHE)
3anuceiBaTh JIOTUYECKHE BBIPAKEHUSI C HCIOJIb30BAHMEM AU3IBIOHKIWU, KOHBIOHKIIMM U OTPHUIIAHUS,
1.4 OMpeesaTh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUM, €CJIM W3BECTHBI 3HAYCHHS MCTMHHOCTU BXOJSIIUX B
HEro MEePEMEHHBIX, CTPOUTH TaOJUIIbI HCTHHHOCTH JJIS JIOTHYECKUX BBIPAXKEHUI
2 ITo Teme «ANTOPUTMBI ¥ IPOTPAMMHPOBAHKE)
1 PackpbiBaTh CMBICT MOHSATUN «UCIIOIHUTENBY, «AJITOPUTM», «IIPOrpaMMa), MOHUMAsl Pa3HUILY MEXIY
' yHnoTpeOIeHIUEM dTUX TEPMUHOB B OOBIJICHHOM pedr U B UHPOPMATUKE
2.2 OrnuchIBaTh aJITOPUTM PEIICHUS 33141 Pa3TUIHBIMU CIIOCOOAMH, B TOM YHUCJIE€ B BUE OJTOK-CXEMBI
)3 CocTaBisATh, BBIMOJHATH BPYYHYI0 W Ha KOMIIBIOTEPE HECIOXKHBIE alTOPUTMBI C HCIOIh30BAHUEM
. BETBJICHUM U LIUKJIOB JIJIs1 YIIPABIICHUS UCTIOTHUTEISIMU
24 Hcnonp30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3JTHMYHBIX THIOB (YHCIIOBBIX, JIOTHYECKUX, CUMBOJIHBIX), a




TAKKE COACPIKAIMMNE UX BBIPAKCHUA, UCIIOJIB30BATh ONICPATOP MMPUCBAMBAHUA

2.5 Hcnonp3oBath npu pazpaboTKe NporpamMm JIOTHYECKUE 3HAUECHHUS, OTIEpAL[MN U BHIPAYKEHUS C HUMU
Y AHanu3upoBaTh MPEUIOKEHHBIE ATOPUTMbI, B TOM YHCJE ONPENENsTh, KaKHe Pe3yJbTaThl BO3ZMOXKHbI
. IIPY 3alaHHOM MHO>KECTBE UCXOJHBIX 3HAaUECHUI
Co31aBath U OTJIAKUBATh MPOrPAMMbl HAa OJTHOM U3 A3bIKOB IporpammupoBanus (Python, C++, [lackans,
Java, C#, lllxonpHblii AnropuTMHYecKUN SI3bIK), peaqu3yIOLIe HECIOKHbIE alrOpUTMbI 00pabOTKU
2.7 YHCJIOBBIX JIAaHHBIX C HCIOJIb30BAaHUEM IMKJIOB M BETBJIEHHH, B TOM YHUCIIE peau3ylollue MPOBEPKY

ACIIUMOCTH OAHOI'0O LEJIOT0 YUCIIa Ha APYroe€, MpPOBCPKY HATYPAJIBLHOI'O YMUCJIa HA MPOCTOTY, BBIACIICHUA

udp U3 HATYPaTBLHOTO YUCIIA

9 KIIACCA

Koa nposepsiemoro
pe3yJbTarTa

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHNSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl
OCHOBHOI'0 00111er0 00pa30BaHUA

1

ITo Teme «IludpoBasi rpaMOTHOCTH

1.1

Mcnonb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHUCIIE KOMMYHHUKAIIMOHHBIE CEPBUCHI, 00JIaYHbIE
XpaHWJIHUILA JaHHbIX, OHJIAHH-IPOrpaMMbl (TEKCTOBBIE U IpaduuecKrue pelakTophl, cpeibl pa3paboTKH) B

y4eOHON U TTOBCEIHEBHOM JCSITEIIbHOCTH

1.2

[IpuBoauTE mpUMEpPHl HCMOIB30BAaHUS T€OMH()OPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB TOCYJapCTBEHHBIX

ycyr, 00pa3oBaTesIbHBIX cepBUCOB MIHTEepHETa B y4eOHOM M MOBCETHEBHOM 1€ TETLHOCTH

1.3

Hcnons3o0BaTh Ppa3InYHbIC CPEACTBA 3alIUTHI OT BPCAOHOCHOI'O IPOTrpaMMHOI'O O6CCH€‘-ICHI/ISI, 3alluiaThb

MEPCOHAIBHYI0O MH(POPMAIUIO OT HECAHKIIMOHMPOBAHHOTO JOCTYIA M €ro MOCIEJACTBUN (pa3rialieHus,




MMOAMCHBI, YTpPAaThI I[B.HHI:IX) C y‘-IéTOM OCHOBHBIX TCXHOJIOTHYCCKUX H COIHAJIBbHO-IICHUXOJIOTHYCCKHUX
ACIICKTOB HMCIIOJIb30BaHHUsA CCTU I/IHTepHCT (CeTeBaH AHOHHUMHOCTbD, HH(prBOﬁ cjied, ayTCHTHYHOCTb

CYOBEKTOB M PECYPCOB, OTIACHOCTh BPEAOHOCHOTO KOJIA)

Pacno3naBath IIONBITKA H npeaynpexaarb BOBJICUCHUC cedst u OKpy’Karomunx B ACCTPYKTHBHLIC U

14 KpUMHHAJIbHBIE ()OPMBI CETEBOM aKTHBHOCTH (B TOM YHCJIE KHOSPOYJIITUHT, (PUIITHHT)
2 ITo reme «Teopernyeckue 0OCHOBBI HHGOPMATUKI»
51 PackpbiBaTh CMBICI MOHSATHH «MOJEb», «MOICIUPOBAHUEY», OMPENEISITh BHUIBI MOJENEH, OLIEHHWBAThH
' aJICKBaTHOCTb MOJICJIM MOJIEIUPYEMOMY OOBEKTY U LIEJIIM MOJETUPOBAHUS
55 Hcnons3oBath Tpadbl B IEpeBbs IS MOJICITHPOBAHMS CHCTEM CETCBOM M HUEPAPXHUECKON CTPYKTYPHI,
' HaxOJIUTh KpaTyauiuii myTh B rpade
3 ITo TeMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHHUE)
Pa30uBath 3amaun Ha TMOJ3a/a4yM, COCTABIATH, BBHIMOJHATH BPYYHYIO W HA KOMIBIOTEPE HECIOXKHBIC
3.1 QITOPUTMBI C UCIIOJIH30BAHUEM BETBJICHHM, IIUKIOB M BCIIOMOTATEJIbHBIX aJTOPUTMOB JJIsi YIPABICHUS
UCTIOTHUTEISIMU
CocTaBiaTh M OTIAXHUBaTh MPOTPAMMBI, PEATU3YIOUINE TUIOBBIE ANTOPUTMBI OOPAOOTKH YHMCIIOBBIX
12 MOCJIEI0BATEILHOCTEHN WJIM OJJHOMEPHBIX YHCIOBBIX MACCUBOB (ITOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBbI
' WIM KOJWYECTBA AJIEMEHTOB C 33JaHHBIMH CBOMCTBaMH) Ha OJHOM U3 SI3BbIKOB IMPOTPAMMHPOBAHHS
(Python, C++, [1ackans, Java, C#, LlIkonpHbIi ATrOopUTMUYECKUi S3bIK)
4 ITo Teme «MH(pOpMAITMOHHBIE TEXHOIOTUI
41 Br16upath crmoco0 npeacTaBieHus JaHHBIX B COOTBETCTBUH C IMOCTABJICHHOH 3a/1a4eil (TabauIlbl, CXEMBI,

rpauKy, IUarpaMmbl) C HCIOJIB30BAHWEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB 00pabOTKH




JTAHHBIX

Hcnonp30Bath 37I€KTPOHHBIE TAOJUIIBI 1T 00paOOTKH, aHAM3a U BU3yaJIM3allMy YMCJIOBBIX JTAHHBIX, B

42 TOM YMCJI€ C BbIJICJICHUEM JMana3oHa Tabaulbl U yIIOpsJ0YMBaHUEM (COPTUPOBKOI) €ro 3JIeMEHTOB
Co3maBaTh M TNPUMEHATh B DJEKTPOHHBIX Tabmuiax (GopMynsl A pacyéToB € MHCHOJIb30BAHHUEM
43 BCTPOCHHBIX apu(MeTHuecKuX (PyHKIMH (CyMMHUPOBAaHUE | MOACYET 3HAYCHUH, OTBEYAIOIINX 33 JaHHOMY
' YCIIOBHIO, Cpe/iHee apH(pPMeTHIecKoe, MOMCK MaKCUMaJIIbHOTO M1 MUHMMAaJIbHOTO 3Ha4€eHHUs1), aOCOIIOTHOM,
OTHOCUTEJILHOM, CMEIIAHHON ajpecaun
44 Hcnonp30BaTh AJIEKTPOHHBIE TAOIMIBI AJIs YUCIEHHOIO MOJEIMPOBAHUS B MPOCTHIX 3a/ayax U3 pa3HbIX

MpeAMETHBIX obJlacTei







IMPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

Hudposas rpaMOTHOCTH

1.1

Kommplorep — yHUBepcanbHOE BBIYMCIHUTEIBHOE YCTPOWCTBO, paboTaroliee Mo mnporpamme. THIBI KOMIbIOTEPOB:
HepCOHAIbHbIE KOMIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIbIOTEphl. MoOuiIbHbIE ycTpoiicTBa. TexHuka

0€30MacHOCTH U MpaBuiia paboThl Ha KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M WX HazHaueHue. [Ipoueccop. OmepaTuBHas W JOJTOBPEMEHHAs MaMSTh.
YcrpoiictBa BBoAa ¥ BhiBOAa. CEHCOpPHBIA BBOJ, JATYMKUM MOOUIIBHBIX YCTPOWCTB, CpElCTBA OMOMETPHUECKOMN

ayTeHTU(UKAIUN

1.3

Hcropuss pa3BuTHS KOMIBIOTEPOB M IporpaMMHoro obOecnedeHus. llokoneHuss kommbroTepoB. CoBpeMEHHBIE
TEHACHLIIUN pa3BUTHs KoMIbloTepoB. Cynepkomnsrorepsl. [lapaiiensHbeie BbrunciaeHus. llepcoHanbHbIil KOMIBIOTED.
[Ipoueccop u ero xapakTepUCTUKH (TaKTOBasl 4aCTOTA, pa3psiiHOCTh). OnepaTtuBHas naMsATh. J(oIroBpeMeHHas NaMsTh.
YcrpoiictBa BBoAa U BbIBojAa. OO0BEM XpaHUMBIX NaHHBIX (ONEpaTHBHAs MaMATh KOMIIbIOTEpa, JKECTKUN IUCK U

TBep,[[OTeJ'ILHBII\/'I HaKOIIUTCIIb, ITIOCTOSAHHAA IIaMATh CMapT(I)OHa) " CKOPOCTH JOCTYIIA AJId Pa3JIMYHbIX BUAOB HOCHUTENEH

1.4

[Iporpammuoe oOecneueHre KommbioTepa. llpukinagHoe mnporpammHoe obecrieueHue. CHUCTEMHOE MNPOTpaMMHOE
obOecnieuenue. Cuctembl nporpammupoBanusi. [IpaBoBas oxpaHa mporpaMMm U JaHHBIX. becraTHble M yCIIOBHO-

6ecrutatHble mporpaMMel. CBOOOIHOE POrpaMMHOE 0OecrieueHe

1.5

@aiinbl 1 nanku (katamoru). Tunsl gaiinos. CoiicTBa (aiiaoB. XapakTepHble pazMmepsl (ailIoB pa3inU4YHbIX THIIOB

(cTpaHuIla TEKCTa, JJIEKTPOHHAs KHUTa, poTorpadus, 3aich NECHU, BUACOKIIUIL, TOJIHOMETPAXKHBINA (QUITbM)




1.6

[Tpuntunel moctpoenus ¢ainoBsix cucteM. [lomHoe ums (aiina (manku, karamora). [yTs k (aiiny (manke, KaTajaory)

1.7

@aiinoBeiii MeHemkep. Pabora ¢ daimamu w mankamMu (KataJoramu): CO3JaHUE, KONMHUPOBAHHWE, IEepeMelIecHUE,

neperMeHOBaHue U yaaneHue (aiioB u namnok (katanoros). [Touck ¢aiiaoB cpencTBaMu OMeparioOHHON CHCTEMBI

1.8

ApxuBanus JaHHbIX. Vcnonbs3oBaHue nporpaMM-apXuBaTopoB

1.9

KommnbsrorepHsle BUPYCHI U Ipyrue BpEJOHOCHBIE IPOrpaMMsl. IIporpammel 115 3a1UThEl OT BUPYCOB

1.10

O6beauHenne KoMmneloTepoB B ceTb. Ceth MuTepHET. Beb-cTpanuna, Be6-caiit. CTpykTypa aapecoB BeO-pecypcoB.
bpay3ep. IlouckoBbie cuctembl. [lonck mHMDOpMAIMK MO KIFOYEBBIM CIIOBaM M 10 M300pakeHH0. J[0CTOBEpHOCTH

uH(pOpMaLnH, mosydyeHHol u3 UnTepuera

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKAIIUH

CereBoli 3THKET, 0a30BbIe HOPMBI MH(POPMALMOHHOW STHKU W mpaBa npu pabore B cetm Wurtepuer. Crparerun

0€e301acHOTO IIOBCACHHA B I/IHTepHeTe

TeopeTnueckrue 0CHOBbI HH(POPMATUKH

2.1

Wudopmanus — 01HO U3 OCHOBHBIX MOHATHI COBpeMeHHOM Hayku. HbopManus Kak cBeJeHUs, peAHa3HaueHHbIe IS
BOCIIPHSITHSL YEJIIOBEKOM, W HMH(OpMAIys Kak JaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHBl aBTOMATH3MPOBAHHOMN

CHUCTEMOH

2.2

I[I/ICerTHOCTB JaHHBIX. BO3MOXXHOCTH ONMCAHUSA HCIIPCPBIBHLIX 00BEKTOB U IpoucCcCoB C IMOMOIIBIO MUCKPCTHBIX

naHHBIX. IHQOpMaIOHHBIE POLIECCH — MPOIIECCHI, CBSI3aHHBIE C XpaHEHHUEM, TPe0Opa30BaHUEM U Nepeaaueii TaHHBIX

23

CumBoin. Andasur. MomHocts andasura. PaznooOpasue s3pIKk0B U andaBuToB. EcTecTBeHHBIE U ()OPMATIBHBIC S3BIKH.
AnaBuT TEKCTOB Ha PycCKOM si3bIke. J[BomuHbIi andasut. KoamdecTBo BCEBO3ZMOKHBIX CIIOB (KOIOBBIX KOMOHMHAIIHIA)
¢uKkcupoBaHHOM JIMHBI B JABoMYHOM andasute. IIpeoOpasoBanme sodoro aidasuta K ABoMyHOMY. KommdecTBo

pa3nuyHbIX CI0B (UKCUPOBAHHOM JUTMHBI B alpaBUTE OMpPEaeIEHHON MOITHOCTH

24

KomupoBanue cMMBOJIOB OAHOTO angaBUTa C MOMOIIBIO KOJOBBIX CIOB B ApyroM andaBuTe, KoaoBas TabOIuIa,

JEKOJIUPOBAHKE




2.5

JBonunsIii ko [IpencraBienne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBONYHOM alihaBUTE

Nudopmanmonusiii 00bEM MaHHBIX. BUT — MUHUMAaIbHAs €IWHUIIA KOJWYECTBA MH(POpPMAIUU — JBOWYHBIA pas3psil.

26 Baiit, xmio6aiit, MerabaiT, rurabamT
2.7 CkopocTb nepeiauu TaHHbIX. EMUHUIBI CKOPOCTH Niepeauu NaHHbIX. MckaxkeHue nHpopMalmy npu nepeaade
KoaupoBanue texcroB. PaBHomepHblli koa. HepaBHomepnsbiii koa. Komupoka ASCII. BocbMHOUTHBIE KOJUPOBKH.
2.8 [Tonstue o xommpoBkax UNICODE. JlekomupoBaHue COOOIIEHWH C HCIOJIB30BAHHEM PaBHOMEPHOTO U
HEepaBHOMEPHOTO Koja. MHpopMannoHHbIi 00bEM TEKCTa
29 OOmee mnpexacraBieHue O LHUGPOBOM TIPEACTABICHUH ayJUOBU3YAIbHBIX M JAPYTHMX HENPEPHIBHBIX JIaHHBIX.
' Komauposanwue nsera. [[BeroBbie monenu. Moaens RGB. I'myOuna kogupoBanus. [lanutpa
510 PactpoBoe u BekTOpHOE mpencTaBieHne n3oopaxkenuid. [Tukcens. OneHka HHPOPMAIIMOHHOTO 00BEMa rpadUIecKux
' JAHHBIX JIJIs1 pAaCTPOBOTO U300paKEeHUS
11 Koauposanue 3Byka. Pa3psaHocTs 1 yactoTa nuckperusanuu. KomndecTBo kaHanoB 3anucy. OLieHKa KOJIMYECTBEHHBIX
' apaMeTpoB, CBA3AHHBIX C MIPEJICTABICHUEM U XpaHEHHEM 3BYKOBBIX (ailyioB
3 NudopmanimoHHbIe TEXHOJIOTHH
3.1 TexkcToBbIe JOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa, ab3all, CTpOKa, CII0BO, CHMBOJ)
32 TekcToBBIN MpoIlecCCOp — MHCTPYMEHT CO3JaHUs, pelakThupoBaHus U ¢dopMaTupoBaHus TekcToB. IIpaBuna Habopa
' TeKcTa
PenaktupoBanue tekcra. CorictBa cumBoinoB. Lpudrt. Tuner mpudTos (pydrieHsie, ¢ 3ace4KamMu, MOHOIIUPUHHBIE).
33 [TomyxupHOe U KypcuBHOe HauepTaHue. CBoICTBa ab3alleB: IpaHUIlbl, a03aI[HBIA OTCTYI, UHTEpPBaj, BHIpAaBHUBAHUE.
CruneBoe hopmaTHpoBaHue
34 CtpykTypHupoBaHUE HHPOPMAIH C TOMOIIBI0 CITUCKOB U Tabiui. MHOroypoBHEBBIe crTUCKU. JloOaBiieHne TabmuIl B
' TEKCTOBBIE JJOKYMEHTBI
3.5

BceraBka n300pakeHUil B TEKCTOBBIE JNOKYMEHTHI. OOTekaHue H300pakeHHWH TEKCTOM. BKiIOYeHHEe B TEKCTOBBIH




JOKYMEHT AuarpaMm u ¢popmyii
3.6 [TapameTpsl cTpaHUIlBI, HyMepalus cTpanuil. J[06aBieHre B JOKYMEHT KOJOHTUTYJIOB, CCHIJIOK
37 [IpoBepka mpaBonucanus. PaccranoBka nepeHocoB. ['omocoBoil BBOJ TekcTa. ONTHUYECKOE pACIO3HABAHUE TEKCTA.
' KommnbroTepHsiit nepeso. Vcrnonb3oBanue cepBrcoB cetu MHTepHET 17151 00paboTKH TeKCTa
3.8 3HaKOMCTBO C rpaduueckuMu peaakropamu. Pactpossie pucynku. Mcnonb3oBanue rpaduaeckux MPUMUTHBOB
Onepanyu peaakTUpOBaHUS TpaPuIeCKUX OOBEKTOB, B TOM Yrcie MUPPOBBIX GoTorpaduii: u3MeHeHHe pa3mepa, oOpe3ka,
3.9 MOBOPOT, OTpaxkeHue, pabota ¢ obiacTsMu (BblIeleHHEe, KOMUPOBAaHKE, 3aIMBKa 1IBETOM), KOPPEKIMs 1IBETa, SIPKOCTH U
KOHTPAaCTHOCTU
310 Bekropnas rpaduka. Co3naHre BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEICTBAMH TEKCTOBOTO MPOIECCOPa WITH JPYTUX
' nporpamm (mpuinoxenuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI
T [ToaroToBka MyIbTUMEIUWHBIX Tpe3eHTanmi. Cnaia. JloOaBreHne Ha claij TekcTa W u300pakeHuid. Pabora c
. HECKOJILKUMU CJIaligaMu
3.12 JloGaBnieHre Ha clail ayAMOBU3yalbHBIX JaHHBIX. AHUMAIHA. | nepcchiIku
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Teopernueckre 0OCHOBBI HH()OPMATHKH
. Heno3unmonHele ¥ MO3ULIMOHHBIE CUCTEMBbI cuncieHus. Ajndasur. OcHoBanue. PazBépHyTast ¢opma 3amucu 4ucia.
' [lepeBon B AeCATUYHYIO CUCTEMY YHUCEl, 3aMTUCAHHBIX B JIPYTHUX CUCTEMaX CUUCICHUS
1.2 Pumckas cucrema cuncnenus
1.3 JlBonuHas cucrema cumcieHus. IlepeBon nensix uncen B npenenax or 0 no 1024 B ABOMYHYIO CHCTEMY CUHCIIEHMS.




BOCI:MepI/I‘IHaH CHUCTEMA CUHUCJICHUSI. HepeBoz[ YHUCCI U3 BOCBMepH‘IHOﬁ CHUCTEMBI B IBOMYHYIO U JCCATUYHYIO CUCTCMBbI
n O6paTHO. I_HCCTHa,Z[I_IaTepI/FIHaH CHUCTEMA CUHMCIICHUS. HepeBo,u YHUCCII U3 IHCCTHa,Z[L[aTepH‘{HOf/'I CHUCTCMBI B IBONYHYIO,

BOCBMEPUYHYIO U JIECATUUHYIO CUCTEMBI M 0OpaTHO

1.4 ApudmMernueckue onepanyy B JBOUIYHOU CUCTEME CUNCIICHUS
Jlornueckue BbICKa3bpIBaHUA. Jlormueckue 3HA4eHHWsS BBICKA3bIBAHWWM. DJIEMEHTAapHbIE M COCTABHBIC BBICKA3bIBAHMS.
s Jlorudeckue omnepanuu: «u» (KOHBIOHKIIHS, JOTHUYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIIHS, JJOTHYECKOe CII0KEHHE),
' «He» (nornueckoe otpuuanue). I[lpuopurter noruueckux omnepauuil. OnpeneneHne HMCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS [IPU U3BECTHBIX 3HAYEHUAX UCTUHHOCTH BXOSIIUX B HETO 3JIEMEHTAPHBIX BbICKA3bIBAHUI
L6 Jlornyeckue BeIpakeHHs. [IpaBuna 3amucu Jorudeckux BbIpakeHHH. [locTpoeHue TabIMII MCTUHHOCTH JIOTHUYECKHX
' BBIPAKCHUN
1.7 Jlornyeckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMITBIOTEPA
2 ANTOpUTMBI M IPOTPAMMHUPOBAHNE
2.1 [Tonsitue anropurma. MconHuTEIM anropuTMOB. AJITOPUTM Kak IUIaH YIPABICHUS UCIIOJHUTEIIEM
2.2 CgoiictBa asiroput™a. CriocoObI 3aITMCH aIrOpUTMa (CJIOBECHBIH, B BHIE OJIOK-CXEMBI, IPOrpaMma)
AJnroputTMuUYecKue KOHCTPYKIMU. KOHCTpyKIMs «cienoBaHue». JIMHEHHbIN anroput™. OrpaHUYe€HHOCTh JTMHEWMHBIX
23 QITOPUTMOB: HEBO3MOXKHOCTh MPEAYCMOTPETh 3aBUCUMOCTH IOCJIECOBATEIBHOCTH BBIMOJHSAEMBIX JEUCTBUU OT
HCXOJIHBIX JIaHHBIX
4 KoHCTpyKIusi «BeTBIIEHUE»: MOJNHAS U HenojHas (opMbl. BhIomHEHNEe U HEBBINIOJHEHHE YCIOBUS (MCTUHHOCTH U
' JIO’)KHOCTH BbICKa3bIBaHus). [IpocThie 1 cocTaBHbBIE YCIOBUSA
5 KoHcTpyKlus «TOBTOpEHHME»: HUKIBI C 3aJIaHHBIM YUCJIOM IOBTOPEHHUHM, C YCIOBUEM BBINIOJIHEHUS, C TIEPEMEHHOM
' LHKJIA
26 Pa3pabotka myist popmManbHOTO MCTIONMHUTENS alrOPUTMa, IPUBOIAIIETO K TpeOyeMoMy pe3ybTaTy IpU KOHKPETHBIX

HCXOOHBIX JaHHBIX. Pa3pa60TKa HCCJIOXKHBIX aJITOPUTMOB C MCIIOJIb30BAHUCM IMKJIOB U BETBIICHUI JJId YIOPaBJICHUSA




(dhopManbHBIMU HCHOJHUTENSAMU. BBINOIHEHHE anropuTMOB BPYYHYIO M Ha KoMibiorepe. CHHTaKCHYeCKHe WU
aoruyeckue omuoku. OTKa3pl
57 S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkoneHbiii Anropurmudeckuii S3pik). Cucrtema
' MIPOrpaMMUPOBAHUS: PEAAKTOP TEKCTA IPOrPaMM, TPAHCIATOP, OTJIA YUK
2.8 [lepemeHnnas: Tun, ums, 3HayeHue. Llenble, BeneCTBEHHbIE U CUMBOJIbHBIE IIEPEMEHHBIE
29 Oneparop npucBauBaHusi. ApupMeTHUECKUEe BBIPAXKEHUS U MOPSI0K UX BblucieHus. Onepanuu ¢ 1eabIMA YUCITaMU:
' LIEJIOYMCIIEHHOE JIEJIEHNE, OCTAaTOK OT eneHus. [IpoBepka neiIMMoCcTH OAHOIO LEJIOT0 YUcia Ha Jpyroe
BerBnenus. CocTaBHblE YCIOBHA (3allUCh JIOTMUECKHUX BBIPAXKEHHUH Ha M3Yy4aeMOM SI3BIKE IIPOIPaMMHPOBAHMS).
2.10 Haxoxnenune mMuHHMMymMa W MakCUMyMma U3 JIBYX, TPEX M YETBHIPEX 4ucel. PelieHne KBagpaTHOTO ypaBHEHUS,
HMEIOLIETO BEIIECTBEHHBIE KOPHU
211 JlnanoroBasi OTJa/ika MpOTrpaMM: MOIIArOBOE BHIMOJIHEHUE, IPOCMOTP 3HAYCHUN BEIMYHH, OTIal0YHBINA BBIBOJ, BEIOOD
' TOYKH OCTaHOBA
Hukn ¢ ycnouem. Anroput™m EBkinaa i HaX0XkJ1eHUST HaOOJIBIIETr0 O0LIero JeIUTENsl ABYX HATypajbHBIX YHCEIL.
2.12 Paz0buenue 3amucu HaTypaJlbHOTO YHCla B MO3MLIMOHHOM CHCTEME ¢ OCHOBaHMEM, MEHBLIMM WM paBHbIM 10, Ha
OTJENbHbIE IUPPBI
xr [ukn ¢ nepeMeHHOW. ANTOPUTMBI POBEPKH IE€ITUMOCTH OJIHOTO LIEJIOr0 YMCIIa HAa IPYroe, MPOBEPKH HATYPAJIBHOTO
' 4KClla Ha IPOCTOTY
514 OO6paboTka CHUMBOJBHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) mHepeMeHHble. llocuMBoOibHAas 00paboTKa CTPOK.
' [Toncy€T yacToThI MOSBICHUS CUMBOJIA B CTpoKe. BeTpoeHnnble pyHkumu 111 00paboTKU CTPOK
515 OmnpeneneHre BO3MOXHBIX pPE3yJbTaTOB padOThl aJIropuTMa NpU 33JaHHOM MHOMKECTBE BXOJHBIX JIaHHBIX,
' OIIpEIECIICHUE BO3MOKHBIX BXOJHBIX TAHHBIX, IPUBOAAIIUX K TAHHOMY PE3yJbTaTy

9 KVIACC




Kon

IIpoBepsieMblii 31EMEHT COACPKAHUS

[udpoast rpaMOTHOCTH

1.1

I'moGanbnast cetb Wurtepuer. I[P-agpeca y3moB. CereBoe XpaHEeHHE JaHHBIX. MeTOAbl HWHIUBUAYAIBHOTO U
KOJIJICKTHBHOTO pa3MelieHus: HoBoi mHpopMmaru B MHTepHeTe. bonbiime naHHbIe (MHTEPHET-TAHHBIC, B YaCTHOCTH

JTAHHBIC COIMATILHBIX CETEH)

1.2

[TonsiTe 06 MHPOPMAITMOHHON 0€30MaCHOCTH. YTPO03bl HHGOPMAIIMOHHONW O€30MacCHOCTH MU paboTe B TIIOO0ATBHOM
CeTH U METOJbl IpOoTUBOACHCTBUS M. IIpaBuia 6e3onacHoil ayreHTH(UKAIWKU. 3alUTa TUYHOW HH(POPMAIIUN B CETH
Wnrepuer. bezonacusie crpaterun noseneHus B cetu Murepuert. [Ipenynpexaenre BoBiaeueHus: B 1eCTPYKTUBHbBIE U

KpUMMHAIbHBIE (DOPMBI CETEBOI aKTUBHOCTHU (KHMOEpOYJUIMHT, (GUILUHT U Ipyrue GopMbl)

1.3

Bunst nesrensnoctu B MHTepHeTe. HTepHET-CEpPBUCH: KOMMYHUKAIIMOHHBIE CEpBUCHI (1OYTOBast Ciayx0a, BHIEO-
KOH(EpEeHII-CBA3b U JPYrHe), CIpaBOUYHbIE CIYKObI (KapThl, paclUCaHUsl U JPYTrHe), MOUCKOBBIE CIY>KOBI, CITYKOBI
OOHOBJIEHHsT TPOTrpaMMHOro oOecrmeueHus U Jpyrue ciyx0bl. CepBUCHI TOCYAAPCTBEHHBIX yciyr. OOnayHble
XpaHWwIHIIa JaHHbIX. CpelicTBa COBMECTHOM pa3paboTKu JOKyMeHTOB (oHsaiH-oduckl). [Iporpammuoe obecriedcHme

KaK BeO-CepBHC: OHJIAHOBbBIE TEKCTOBBIE U TpaduiyecKue peaakTophl, Cpeabl pa3paboTKu MporpaMm

TeopeTnueckue 0CHOBBI HHPOPMATHKU

2.1

Mogens. 3anauu, pemaemsle ¢ MOMOIIBIO MoaenupoBanus. Kinaccudukanum moaeneil. MarepuanbHble (HaTypHBIE) U
MHPOpPMALMOHHBIE MojenH. HenpepbiBHBIE W AMCKpeTHbIE Moxaenu. MMurtanuonHele moxaenu. WrpoBble Moenu.

O11eHKa COOTBETCTBUS MOJICIIN MOACIINPYEMOMY 06’beKTy " OCJIsIM MOJICIIMPOBAHUA

2.2

TabnuyneIe MOJCJIN. Ta6n1/1ua KaK IIpEaACTaBJIICHUC OTHOLICHUA
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basbl maHHBIX. OT60p B Ta6n1/1ue CTPOK, YAOBJICTBOPAIOIIHX 3aJTaHHOMY YCJIOBUIO
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I'pad. Bepumuna, pebpo, myts. OpHEeHTHpOBaHHbIE M HEOpUEHTHpOBaHHBIE rpadsl. nuHa (Bec) pebpa. Becoas
MaTpuua rpaga. JnuHa nyta mexay BepmnHaMmu rpaga. Ilouck ontumansHoro mytu B rpage. HauanbHas BepiinHa

(MCTOYHMK) W KOHEYHas BepliMHa (CTOK) B OpHUEHTHpPOBaHHOM rpade. BpluncieHue konuyecTBa NyTeH B




HaIpPaBJIEHHOM allMKIN4YeCKOM Irpade

2.5

Hepeso. Kopens, BepiuHa (y3en), 1ucT, pedpo (myra) nepea. Bricota aepesa. [lognepeso. [Ipumeps! ucmonbp3oBaHusS

nepesbeB. [lepebop BapuaHTOB C MMOMOIIIBIO JIepeBa

2.6

[lonsiThe MaremMaTHuecKol MOJEIu. 3ajJayd, pellaeMble C MOMOIIBI0 MAaTEMaTUYeCKOro (KOMITbIOTEPHOTO)
MozenupoBaHus. OTiauuMe MaTeMaTHYeCKONM MOJeNd OT HATypHOM MOJEIM M OT CJIOBECHOIO (JIMTEpaTypHOTO)

OIHUCaHHs 00BEKTa

2.7

OTaIesl KOMIIBIOTCPHOT'O MOJCIUPOBAHHA: ITOCTAHOBKA 3a4a4u, IIOCTPOCHUC MaTeMaTHYECKOM MOJC/IH, NporpaMMHasn
pcanrsanua, TCCTUPOBAHHUE, MPOBCACHHUEC KOMIIBIOTCPHOI'O JSKCICPUMCEHTA, AHAJIN3 C€ro pe3yJIbTaTOB, YTOYHCHUC

MOJIENTH

AJTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3buenue 3aJa4d Ha 1moa3agadu. Cocrasiienne AJITOPUTMOB U IporpamMm € HUCIOJIb30BAHHUEM BGTBJ’IGHI/II\/'I, OUKIOB U

BCIIOMOTI'aTCJIBHBIX aJITOPUTMOB IJI YIIPABJIICHUA UCIIOJTHUTCIIEM W JPYTUMHU UCIIOJTHUTCIIAMHA

3.2

Tabmuunbie BenmmuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBICHHME W OTJIaJIKa MPOTPAMM, PEATH3YIOIINX
TUTIOBBIE ANTOPUTMBI OOPaOOTKH OJHOMEPHBIX YHWCIOBBIX MAaCCHBOB, Ha OJHOM W3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackamnb, Java, C#, IkonbHbIi AJTOPUTMUYECKUNM SI3BIK): 3alOTHEHHE YHCIOBOTO MacCHBa
CIIy4aiiHBIMM YHUCJIaMH, B COOTBETCTBHU C (POPMYJION WM MyTEM BBOJA YMCEN, HAXO0XJIEHHE CYMMBI 3JIE€MEHTOB
MaccuBa, JUHEHHBIM IMOUCK 3aJlaHHOTO 3HAYEHUsS B MACCHBE, MOJCYET 3JEMEHTOB MAacCHBa, YJIOBJIETBOPSIONINX

3aJJaHHOMY YCJIOBHIO, HAXOXKJICHHE MUHUMAJIBHOTO (MaKCUMAIIBHOT0) 3JeMeHTa MaccuBa. COpTUPOBKa MaccHBa
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O6pa60TKa IIOTOKa JAaHHBIX: BBIYHUCJICHHC KOJINYCCTBA, CYMMbI, CpPCIAHCTO apI/I(bMeTI/I‘ICCKOFO, MHHUMAJIBHOTO H

MAaKCUMAaJIbHOI'O 3HAYCHU A 3JICMCHTOB ITOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIIHNX 3aJaHHOMY YCJIOBUIO

3.4

VYnpasnenue. Curnan. O6parnast cBsa3b. [lonydeHne CUTHANIOB OT IU(POBBIX JATYUKOB (KacaHUsI, paCCTOSHHSI, CBETA,
3ByKa M Apyroro). IIpumepsl ucnonb30BaHMs NpUHOMNA OOpPAaTHOM CBS3M B CHCTEMax YIPaBICHHS TEXHHYECKUMH

YCTPOHCTBAMM, B TOM uuciie B poOororexHuke. IIpumepbl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa yHpaBJCHHUs




JABWXKXCHUEM B Tp&HCHOpTHOﬁ CHUCTEME, CBApOYHasd JIMHUA aBTO3aBOJAa, aBTOMATU3UPOBAHHOC YIIPaBJICHUEC OTOIINICHUEM

A0Ma, aBTOHOMHaAs CUCTEMa YIIPABJICHUA TPAHCIIOPTHBIM CPCACTBOM U APYIrUc CI/ICTCMBI)

4 HNudopmaninoHHbIe TEXHOIOTUN
[TonsiTie 00 SNEKTPOHHBIX Tabnuuax. TUMBl JMaHHBIX B SYCHKaX ODIIGKTPOHHOW TaOmuibl. PemakTupoBanue u
il dbopmatupoBanue Tabaul. BceTpoenHble GyHKIUM A8 NOMCKAa MaKCUMyMa, MUHUMYMa, CyMMbl U CpPEIHETO
' apudmernyeckoro. CopTupoBKa JaHHBIX B BbIIENIEHHOM auamnasoHe. [loctpoenue quarpamm (Tuctorpamma, Kpyrobas
JIyarpaMmma, TodeuHas ruarpamma). Beibop tuma nuarpamMmsl
4.2 [IpeobpazoBanne Gpopmyn nmpu kKonupoBaHUU. OTHOCUTENIbHAS, A0COIOTHAS U CMEIIaHHAs aJpecarus
43 VYcioBHBIE BBIUMCICHUS B 3JEKTPOHHBIX Tabmunax. CyMMHpoOBaHHE U MOACYET 3HAYCHHM, OTBEYAIOIIMX 3a/IaHHOMY
' ycnoButo. O6paboTka 6onpx HAOOPOB JaHHBIX. YHCICHHOE MOJEIUPOBAHKE B AIEKTPOHHBIX TaOIHIIaX
Ponb nH(bOpMALIMOHHBIX TEXHOJOTUI B Pa3BUTHH SKOHOMHKH MHpPA, CTpaHbl, peruoHa. OTKpbIThIe 00pa3oBaTelbHbIC
A4 pecypebl.  Ilpodeccun, cBs3aHHble ¢ HMHPOPMATUKOM W WHOOPMAIMOHHBIMH TEXHOJIOTHSMHU: BeO-AHM3aiiHeD,

nporpaMmMucCT, p33pa6OT‘lI/IK MOOUIBLHBIX HpI/IJ'IO)KeHI/II\/'I, TCCTUPOBIIHK, APXHUTCKTOP IIPOrpaMMHOI0 O6CCH€‘{€‘HI/I$I,

CIICHUAJIUCT IO aHAJIN3Y JaHHBIX, CHCTEMHBII AAMUHUCTPATOP




IMPOBEPAEMBIE HA OI' 10 UH®OPMATUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBHOM MPOIT'PAMMBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUSI

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOEHMUSI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHMsi HA OCHOBe
oroc

3HaTh (HIOHUMATB)

1.1

Bnagenue ocHOBHBIMU MOHATHAMH: MHpOpMaIus, Nepeaada, XxpaHeHue u oopadboTka nHpopmanuu,
QITOPUTM, MOJENb, LU(PPOBOW MPOAYKT M HX HCIOJIb30BAaHUE IS pEUIeHUs Y4eOHbIX U

MMPAKTUYCCKUX 3a1a4

1.2

BJ'IaIIeHI/IG IMOHATHUAMU: BBICKA3bIBAHUEC, JIOTHYCCKAs OICpanus, JOTH4CCKOC BhIPAXKCHUEC

Ymern

2.1

YMeHue omnepupoBaTh €IWHULAMHU HU3MEpPEHHUs MH(POpMAlMOHHOTO 00BEMA M CKOPOCTU Mepenauu

JaHHBIX

2.2

VYMeHue 3anuchiBaTh U CpaBHHBATD LECJIBIC YUCJIa OT 0 A0 1024 B Pa3IMYHbIX NO3UIUOHHBIX CUCTCMAX

CUMCIICHUS] C OCHOBAHUSAMH 2, 8, 16, BBINOIHATH apu(METHUECKUE ONEpalii HaJl HUMU

23

YMmenue KOOUpOBAaTh U JCKOAUPOBATH COO6H1€HI/I$I 10 3aaHHBIM ITpaBUJIaM; IMTOHUMAaHHUEC OCHOBHBIX

HPUHIMIIOB KOJUPOBaHU HHPOPMALIUU Pa3IMYHON IPUPOABL: TEKCTOBOH, rpadudeckoil, ayiuo

24

YMeHue 3amnuchiBaTh JIOTHYSCKUE BBIPpAXKCHUSA C HCIOJB30BAHUCM OU3BIOHKIMU, KOHBIOHKIOHUH H
OTpuLaHuA, OHNpCACIATh HCTHUHHOCTb JIOTHYCCKUX BBIpﬁ)KGHPIfI, €CJIM HU3BCCTHBI 3HAYCHUA

HCTUHHOCTH BXOIAIINX B HCIro HCPCMCHHLIX, CTPOUTH Ta6J'II/II_[I>I HUCTHHHOCTH [JId JIOTHYCCKUX




Bblpa)KeHHﬁ; 3alMUCbIBATH JIOTUYCCKHUEC BBIPAKCHUA HAa U3Yy4aCMOM A3BIKC ITPOTrpaMMHUPOBAHUA

2.5

YMeHHe COCTaBJsATh, BBINOJIHATH BPYYHYIO W HAa KOMIIBIOTEPE HECIOXHBIC AITOPUTMBI IS
ynpaeneHuss ucnoiaurensimu (Yepenamka, YepT€xHUK W Apyrue); co3AaBaTh U OTIIAXKUBATh
pOrpaMMbl Ha OJJHOM U3 SI3BIKOB mporpammupoBanus (Python, C++, ITackains, Java, C#, IlIkonsHBIH
AnroputMudeckuil fI3bIK), peaqu3yIone HeCI0KHbIe allfOPUTMbI 00paOOTKH YUCIIOBBIX JAHHBIX C
WCIOJIb30BaHMEM IHUKIIOB M BETBJICHUN; YMEHHE pa30MBaTh 3a/laydl Ha MOJ3a/1a4yH, UCIOIb30BaTh
KOHCTAHTHI, IEPEMEHHBIC M BBIPAKCHHS PA3TUYHBIX THUIOB (YHCIOBBIX, JIOTHUECKUX, CUMBOJIBHBIX ),
aQHAJIM3UPOBaTh MPEJIOKEHHBI aJIrOPUTM, OIpPEACNATh, KAKUE pe3yJbTaThl BO3MOXHBI IpHU

3a1aHHOM MHOXCCTBC UCXOJHBIX 3HAYCHUI

2.6

YMeHHe 3amMcarb Ha M3y4aeMOM S3BbIKE INPOTPAMMHPOBAHHUS AITOPUTMBI IPOBEPKH JEIMMOCTH
OJTHOTO LIEJIOT0 YMCia Ha Ipyroe, MpoBEpKU HAaTYpaJbHOI'O 4YKcia Ha MPOCTOTY, BbIAENeHU Upp u3

HaTypaJbHOT'O 4uCJia, TIONCK MAKCUMYMOB, MUHUMYMOB, CYMMEI YHUCIOBOM oCJICA0BaTCIbHOCTHU

2.7

Brnanenue ymMeHHEM OpHEHTHPOBATHCS B HEPAPXUUIECKON CTPYKTYpe (ailyioBoOil ccTeMBbI, paboTaTh C
(ailnoBoil cucTeMOil NepCOHANBHOTO KOMIIBIOTEPA C UCIIOJIb30BaHUEM Ipaduueckoro uHTepdeiica, a
MMEHHO: CO3/1aBaTh, KOIMPOBATH, IIEpEeMeIIaTh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATH (Paiiibl

1 KaTaJoru

2.8

Brnanenne yMeHMsIMM M HaBbIKAMU HCIOJb30BaHUSA HMH()OPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTHUHM JUIsl TOHMCKa, XpaHeHHs, OOpaOOTKM W TMepelayd M aHajiu3a pa3jIMyHbIX BHJIOB

nH(popManuu

2.9

YMeHune BbIOMpaTh CHOCOO TPENCTaBICHUS JAaHHBIX B COOTBETCTBUM C IIOCTaBJICHHOW 3ajadeid
(Tabnuipl, cxembl, TpaduKHU, TUATPAMMBI) C HCIIOJIB30BAHHEM COOTBETCTBYIOLIUX MPOTPAMMHBIX

CpencTB 00pabOTKH TAHHBIX




2.10

YMmenue GopmMalin3oBaTh U CTPYKTYPUPOBATH HHPOPMAIIHMIO, UCITOJIB3YS MJICKTPOHHBIE TAOIHIIBI JIJIS
00paboTKH, aHAIM3a ¥ BU3yaIM3allil YHCIOBBIX JITAaHHBIX, B TOM YHCJIC C BBIIEJICHUEM HAIa30Ha
TaOJIUIBI ¥ YIOPSAOUYMBAHUEM (COPTHPOBKOI) €ro 3JIEMEHTOB; YMEHHE NMPUMEHATh B AJIEKTPOHHBIX
tabnmumax ¢GoOpMyJbl I Pacdy€TOB C HCIOIB30BAHUEM BCTPOCHHBIX (YHKIUN, aOCOIIOTHOM,
OTHOCHUTENILHOM, CMEIIAHHOM aJpecaliy; WCIOIb30BaTh JJIEKTPOHHBIE TAONUIBI ISl YUCICHHOTO

MOJCIIMPOBAHUSA B IPOCTHIX 3ajadax U3 pa3HbIX NPCIMETHBIX obOnacrei







NEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA OI'D 11O UHO®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

1.1

@aiinel ¥ manku (katanmoru). [IpuHIuUme moctpoenust ¢aitnosix cucteM. I[lomHoe nms daiina (mamnkw).
ITyTe k Qaiiny (nmanke). Pabota ¢ daitnamu 1 kaTagoramu cpeiCTBaMH ONEPALMOHHONW CUCTEMBI: CO3JIaHKE,
KOMHMPOBaHUE, NIEpEeMEIIeHIEe, TIepEMMEHOBaHNE U yaieHue (aiioB U nanok (katamoros). Tumsl ¢aiinos.

CgoiictBa ¢aiinos. DaiinoBelii MeHeKep. [louck daiioB cpencTBaMu ONeparmoOHHON CHCTEMBI

1.2

OO0benuHeHNE KOMITbIOTEPOB B ceTh. CeTh MHTepHET. Beb-cTpanuia, BeO-caiit. CTpyKkTypa aapecoB BeO-
pecypcos. bpay3ep. [TouckoBsie cuctemsl. [Torck nHGpOpPMAIUH MO KIFOYEBBIM CIIOBAM H 110 N300paKEHUIO.

HoctoBepHocTs nH(opMmaruu, nomydeHnon u3 Marepuera. [P-aapeca y3noB. CeTeBoe XpaHeHHE TaHHBIX

TeopeTnueckre 0CHOBbI HH(POPMATUKHI

2.1

JIMCKpEeTHOCTh JaHHBIX. BO3MOXKHOCTH OMHCAHUSA HEMPEPHIBHBIX OOBEKTOB U IMPOLECCOB C MOMOILBIO
JIUCKPETHBIX JIAHHBIX.

CumBon. Andasut. MomHuocts andasuta. JlBowmunbiii andabur. KommuecTBO BCEBO3MOXKHBIX CIIOB
(kooBBIX KOMOWHAaIMil) (ukcupoBaHHOW ANUHBI B ABouyHoM andasute. [IpeoOpazoBanue mr060TO
andasuTa K qBOMYHOMY. KOTHUECTBO pa3siIuvHbBIX CJIOB (PMKCHPOBAHHOHN JUIMHBI B alI(aBUTE ONpeaeIEHHON
MOIIIHOCTH.

KoaupoBanue cumBOJIOB OJHOTO ayi(haBUTa C TMOMOUIBIO KOJOBBIX CJIOB B JPYroM aidaBuTe, KOIOBAs
tabnuia, aekoaupoBanne. Koguposanne TekctoB. PaBHOMepHBIN ko1, HepaBHOMepHBIi koa. KomupoBka
ASCII. Bocbmubutasie koaupoBku. [lonstue o xomupoBkax UNICODE. [lexonupoBanue cooOIieHui ¢

UCIIOJIb30BAaHUEM PAaBHOMEPHOT'O M HEPAaBHOMEPHOT0 KoJia. IHpopMaIioHHbIi 00bEM TEKCTa

2.2

Nudopmannonusiii 00bEM naHHBIX. BUT — MUHMManbHAs €IMHUIA KOTUYEeCTBA WH(GOPMALIUU — JBOUYHBIN




paspsan. Enunaunsl usmepenuss nHPOpMaMOHHOTO OO0OBEMA AaHHBIX. but, Oaiit, kKuiIoOalT, MeradaiuT,

rurabaiir. CKopocTh nepenadyu JaHHbIX. EUHUIBI CKOPOCTH Mepenayn TaHHbIX

2.3

Koauposanue nsera. L{BetoBbie Moaenu. Moaens RGB. I'myOuna koguposanus. [Tanurpa.
PactpoBoe u BekTopHOE mpexacraBieHue n3zoOpaxkeHui. Ilukcens. Ouenka unHpopmManMoOHHOTO 00BEMa

rpaduuecKux JaHHbIX JJIS1 pAaCTPOBOI0 U300paxKeHUs

2.4

KOI[I/IPOBB.HI/IG 3BYKa. Pa3pHI[HOCTB 1 JacToTa 3anucu. KolmmuaecTBo KaHaI0B 3allkCH.

OHGHKa KOJIMYCCTBCHHBIX MapaMCTPOB, CBA3AHHBIX C MPCACTABJICHUEM U XPAHCHUEM 3BYKOBBIX (baleOB

2.5

Hemno3ummonnpie U MO3UIIMOHHBIE CUCTEMBI cunciaeHus. Andasut. OcHoBanue. Pa3épuyTtas ¢opma 3anucu
yucia. [lepeBos B IECATUYHYIO CUCTEMY YUCEJ, 3alIMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucremMa CUUCIEHUS

2.6

JBonynas cucrema cuucienus. [lepeBon nenbix umcen B npenenax ot 0 mo 1024 B 1BOMYHYIO CHCTEMY
cuncnenus. BoceMepuuHnas cucrema cuucienus. [lepeBoj uncen u3 BOCbMEPUYHON CHCTEMBI B IBOMUHYIO
U JCCATHYHYI cucTeMbl U oOparHo. lllectHamumarepuuHas cucrema cuucieHus. [lepeBon umcen u3
HIECTHAIIATEPUYHON CHUCTEMbl B JBOMYHYIO, BOCBMEPHUYHYIO U JECATHUHYIO CHUCTEeMbl U OOpaTHO.

Apudmernueckue onepanyy B ABOUYHON CUCTEME CUNCIICHUS

2.7

Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HAYEHUS BBICKA3bIBAaHUM. OJIEMEHTApHBIE U COCTaBHbBIC
BbICKa3biBaHUs. Jlornmueckue omnepauuu: «u» (KOHBIOHKIHSA, JIOTUYECKOE YMHOXKEHHUE), «UJIH»
(IM3BIOHKITHS, JIOTHYECKOE CIIOKEHHUE), «He» (JIoTUYecKoe oTpuiianue). [[puopureT 10ruueckux omneparuil.
OrnpezenieHe ICTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS, €CITU M3BECTHBI 3HAUYCHUS UCTUHHOCTH BXOJISAIIUX B
HETo dJIEMEHTApHBIX BbICKa3biBaHMil. Jlornueckue BoipakeHus. [IpaBuia 3amucy JOTUYECKUX BBIPAXKCHHIA.

[TocTpoenne TabauIl MICTHHHOCTH JIOTHYECKUX BBIPAKCHUN

2.8

Jloruueckue 31eMeHThI. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMM KOMIIBIOTCPA

2.9

HerepBIBHBIe H JUCKPCTHBIC MOJCIIN. MmutanmoHHbIe MOACIIH. I/IFpOBbIe MOACIIH. OHGHK& aZICKBATHOCTHU




MOJIETN MOJAETUPYEMOMY OOBEKTY U LEJISIM MOACIUPOBAHUS

2.10

Ta6muunbie Mogenu. Tabnuia kak mpeacTaBieHue oTHomIeHHs. ba3bl manHbIX. OTOOP B TaOMHIE CTPOK,

YAOBJICTBOPAIOIIUX 3aJaHHOMY YCJIIOBHIO

2.11

I'pad. Bepmmna, pedpo, myts. OpueHTHpOBaHHBIE U HEOPHEHTHpOBaHHbIE rpadsl. JnmHa (Bec) pedpa.
BecoBas marpuna rpada. nuna mytn Mexay BepmmHamu rpada. Ilouck onTuManbHOro myTd B rpade.
HauvanbHas BepiinHa (MCTOYHHMK) M KOHEYHAs BepIIMHA (CTOK) B OPUEHTHPOBAHHOM rpade. Brruncnenue

KOJINYECTBA IyTEH B HANPABICHHOM al[MKINYECKOM Tpade

2.12

Hepeso. Kopens, BepmmHa (y3en), aucT, pedpo (myra) nepesa. Bricota nepesa. [lomgmepeBo. [lpumeps

HCITIOJIb30BaHUS JCPCBHECB. Hepe6op BAPHUAHTOB C ITIOMOIIBIO ACPECBA

AJNTOpUTMBI ¥ IPOTPAMMHUPOBAHHE

3.1

CgoiictBa anroput™a. Crioco0bl 3aIIMCH AITOPUTMA (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, IPOrpaMma).
CocraBiieHre aJrOpUTMOB U TMPOTrpamMM C HCIOJIb30BAaHHUEM BETBJIEHHUI, IUKIOB W BCHOMOTAaTEIbHBIX
QITOPUTMOB JUIs ynpaBieHus: ucnonanurenaeMm (Pobor, Yepenamka, YepréxHuk u apyrue). BrimonHenue

JITOPUTMOB BPYUYHYIO U HA KOMIIBIOTEPE

3.2

Azpik nporpammupoBanus (Python, C++, [lackans, Java, C#, LlIkonpHbl AdropurMudeckuil S3bIk).
Cucrema nporpaMMHUpOBaHUs: PEJAKTOP TEKCTA IPOrpaMM, TPaHCIATOP, OTIaAYHK.

[lepemennas: turm, umsi, 3HaueHue. Llenple, BEECTBEHHbIE U CUMBOJIbHBIE [IEPEMEHHBIE.

Omnepatop npucBanBaHusi. ApupMeTHIecKre BEIPAXKEHUS U MOPSIOK MX BbIUUCIeHHs. Onepanuy ¢ LelbIMU
YHUCIAMU: LEJIOYUCIIEHHOE JEJIeHHEe, OCTaToK oT jeneHus. BerBienus. CocraBHBbIE YCIOBUS (3amMCh
JIOTHYECKHX BBIPaXEHHUI Ha N3y4aeMoM si3bIKe porpammupoBanus). Haxoxaenrue MuHuMyma

U MakcUMyMa H3 JABYX, TpEX M UETBIpEX uuceld. PelleHne KBaJpaTHOIO YpPaBHEHUS, HMEIOLIETO
BeleCTBEHHbIE KOpHU. Llukin ¢ ycinoBueMm. AnroputMm EBknmnaa ais HaxoxkAeHUsS HauOOJbIIEro OOIIEro
JIeUTeNs IByX HaTypalibHBIX uucel. Pa3OueHue 3amucu HaTypalbHOrO 4YMCla B MO3MLIMOHHOW CHUCTEME C

OCHOBAaHMEM, MEHbIIUM Wiu paBHbIM 10, Ha otaenbHble IMQphl. [lUKI ¢ mepeMeHHOW. AJITOpUTMBI




IIPOBEPKU JACTUMOCTH OJIHOTO LIEJIOT0 YUCIIa Ha APYroe, MPOBEPKU HATYpPaAIbHOIO YHCIIa Ha IPOCTOTY
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O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBHIE) mepeMeHHble. [locumBonbHAs 00paboTKa

cTpok. [Toyicuér yacToThl NOSABICHUS CUMBOJIA B CTpOKe. BeTpoeHusle pyHKIMM 11 00pabOTKU CTPOK

34

OHpGI[CJICHI/Ie BO3MOXHBIX PC3YyJIbTATOB pa60TbI ajiroputMa IMnpu JaHHOM MHOKCCTBC BXOJHBIX NAaHHBIX,

OMnpeaAcIICHNE BO3MOXKHBIX BXOAHBIX JaAHHBIX, IPUBOJAAINNX K JTaHHOMY PE3YJIbTATy

3.5

TaGnuunble BenuuuHbl (MaccuBbl). OpHomepHble MaccuBbl. COCTaBI€HME M OTJIAJKa MPOrpamM,
PEaTM3YIONUMX TUIIOBBIE aIrOPUTMbBI 0OPaOOTKM OJHOMEPHBIX YHUCIOBBIX MACCHBOB, Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, [lackans, Java, C#, llIxonbHblil AnroputMuueckuil S3bIK): 3amoiHeHne
YHCJIOBOTO MaccHBa CIy4YailHBIMM YHCJIaMH, B COOTBETCTBMU C (OpPMYyNIOH WM MyTEM BBOJA 4YHCEN,
HAXOXKJCHWE CyMMBI JJIEMEHTOB MAacCCHBA, JIMHEHHBIM TMOWCK 3a/laHHOTO 3HAYCHHS B MACCHBE, MOJACYET
9JIEMEHTOB ~ MAacCHMBa,  YJIOBJIETBOPSIOIIMX  33JaHHOMY  YCJIOBHUIO, HaXOXKAECHHWE MHHHMMAJIbHOTO
(MakcUManbHOTO) yeMeHTa maccuBa. CoprupoBka MaccuBa. OOpaboTKa MOTOKA JAHHBIX: BBIYMCIICHUE
KOJINYECTBA, CYMMBI, CPEAHEr0 apH(PMETHIECKOr0, MUHUMAJILHOI'O U MaKCUMAJIbHOI'O 3HaYEHHUS SJIEMEHTOB

MOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCJIOBHIO

3.6

Vnpasnenue. Curnan. OOpaTtHass cBs3b. [lomyuyeHue cuUTHaIOB OT LU(POBBIX JAaTYUKOB (HApHUMeEp,
KacaHus, pacCTOSIHUSI, CBETa, 3ByKa). [Ipumepbl Hcnonb30BaHMs MPUHIMIA 0OpaTHOW CBA3M B CHCTEMax

yHpaBJICHUA TCXHUYCCKUMU YCTPOﬁCTBaMH C IOMOIIBIO JAaTYUKOB, B TOM YHUCJIC B pO6OTOTeXHI/IKC

WNHudopmannoHHbIe TEXHOIOTHH

4.1

TexcToBbIC JOKYMEHTBI U MX CTPYKTYpPHBIEC SJIEMEHTHI (CTpaHuIla, ab3all, CTPOKa, CIIOBO, CUMBOI).

TekcToBBIN TIpOIIECCOP — MHCTPYMEHT CO3/IaHMsl, peaKTHPOBaHUS U (opMaTHpoBaHUs TeKCTOB. [IpaBuma
Habopa Tekcta. PemaktupoBanue Texcra. CpoiictBa cuMBoioB. llpudt. Tunsl mpudtoB (pybneHsie,
3acedykaMu, MOHomupuHHBIE). [lomykupHoe M KypcuBHoe HauepTanue. CBoMCTBa ab3aleB: TpaHUIBI,
ab3amHBId  OTCTYI, WMHTEpBas, BbIpaBHUBaHUE. [lapamerpsl crpanuipl. CTuneBoe (opmaTupoBaHHUE.

CrpykrypupoBanue HH(GOpPMAIMK C TOMOIIBIO CIIUCKOB U Tabiui. MHOroypoBHeBble ciMcKH. JloOaBieHne




TaOJIMIl B TEKCTOBBIE JIOKYMEHTbl. BcTaBka H300pakeHMH B TEKCTOBBbIE JOKyMEHThl. OOTexaHue
n300paKeHU TEeKCTOM. BKItoueHue B TEKCTOBBIA JOKYMEHT Juarpamm, (GopMmyll, HyMepaluu CTpPaHHIL,

KOJIOHTHUTYJIOB, CCBIJIOK 1 JPYTI'UX 23JICMCHTOB

4.2

Pacrtpossle pucynku. Mcnonb3oBanue rpauueckux NpUuMUTHBOB.

Onepanuu penakTUpoBaHus rpaduveckux OOBEKTOB, B TOM uucie nudpoBsix dotorpaduii: M3MEeHEeHHE
pasMepa, oOpe3ka, IMOBOPOT, OTpaKeHUe, pabora ¢ obnacTaMu (BBIIACIICHHE, KONMUPOBAaHUE, 3aTMBKA
I[BETOM), KOPPEKIIMs IBETa, SPKOCTH M KOHTPACTHOCTH. BekropHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO IIpPOLIECCOpa WM JAPYTUX Iporpamm (IPUIIOKEHUI).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

[ToaroToBka MynbTUMEIUUHBIX Tpe3eHTanui. Craiin. /loOaBieHne Ha ciaia TeKCTa U H300paKeHUH.
PabGora ¢ HeckonpkuMu crnadigamu. JloOaBieHHe Ha claiijl ayIMOBU3YaIbHBIX JAaHHBIX. AHUMAIIHS.

['unepccbuikn

4.4

Tunbl nMaHHBIX B SYEWKax dSJIEKTPOHHOW Tabmuiel. PemakTtupoBanue u QGopMaTupoBaHWE TaOJIHII.
Bcerpoennble pyHKIMHM A7 TIOMCKa MaKCHMyMa, MHHHMYMa, CYMMBI W CpeJHEero apupMeTHYECKOro.
CoptupoBKa JaHHBIX B BBIJEJIEHHOM aAuana3oHe. [locTpoenue numarpamMm (rHCTOrpamMma, Kpyrosas
ouarpamMma, TodeuHas auarpamma). BwiGop Tuma aumarpammbl. [IpeoOpazoBanue dopmyn npu

KOIMUPOBAHWH. OTHOCI/ITGJIBHZUI, a0COJIFOTHAS U CMEIIaHHAas aapecanunsa

4.5

VYcnoBHBIE BBIUUCIEHUS B JJIEKTPOHHBIX Tabiunax. CyMMUpOBaHHE U TMOACUET 3HAUYCHHM, OTBEUYAIOIINX
3aJjaHHOMY yclioBuI0. O6paboTka 60IbIIUX HAOOPOB NaHHBIX. YHCIEHHOE MOAECTUPOBAHUE B DJIEKTPOHHBIX

TabdauLax




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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