MyHununajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
cpeaHsisi o0meo0pa3oBarTenbHas mKojaa Ne 35 r. Tomcka

PACCMOTPEHO
MetognueckuM CoBETOM
MAOY COII Ne 35
ITporokom Ne 1

ot 30.08.2024 r.

COI''TACOBAHO: YTBEPXAIO:
[Tenarornueckum CoBeTom HupekTop
MAQOY COII Ne 35 MAOY COIH Ne 35
ITpotokom Ne 11 / Ilpsinzuna E.A.
ot 30.08.2024 1. [Tpukaz Ne 185 ot 30.08.2024 .
( )
[OKYMEHT NOAMMCAH
SNEKTPOHHOW MOAMNCHIO
CepTuchukat: 0091A1CF1A59F9CE91DF3B7965240E1A2D
Bnageneu: MYHULIMMANBHOE ABTOHOMHOE
OBLUEOBPA3OBATE/BHOE YYPEXAEHWE CPEAHAA
OBLUEOBEPASOBATE/IbHAA LUKOIA Ne 35 . TOMCKA.
[LencrenTeneH: : ¢ 20.05.2024 po 13.08.2025
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y4eOHOro MpeaMeTa

«Auadopmatuka u UKT»

Yriay0JeHHblii ypOBEHb

st ooydarommxces 10-11 kmaccos

Tomck — 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanus, npencrasieHHbix B PI'OC COO, a takxke denepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE PEeIMETHOE coJiepKaHue, npexIycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisseT pacupeieieHUE ero
o kjaccaMm (rojam u3ydeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3Y4YEHUS C  Y4E€TOM  MEXKMNPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHasa JIJs KaXI0To rojla u3yuyeHusi, B TOM YHUCJe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM [IJIi COCTaBJIEHWS AaBTOPCKUX Y4YEOHBIX MpPOrpaMM U YYEOHHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTarlOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00iacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUPACTCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlU0 U 000O0IIeHHE
ATOTO OIBITA.



Pesynbrartel  yrmyOnéHHOro ypoBHA H3Yy4YeHHs Y4eOHOro mpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywnein MpopecCUOHATIBHOW JIEITEIbHOCTH KAaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aWMOCBS3€H, CTOCOOHOCTH JEMOHCTPUPOBATH PA3INYHBIC TTOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJu4yue TPEACTaBICHUM O JAHHOW MPEIMETHOW O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  MOpo(eccuoHaIbHOrOo  O0pa3oBaHUA MO  CHEHHAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € HU(PPOBBIMU  TEXHOJOTHUSAMM, TaKUM Kak
nporpaMMHasl MHXeHepus, HHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O00y4YeHWEe, MPOMBIILIEHHbII MHTEPHET BEUIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHas 1enb uU3y4yeHusi yuyeOHoro mnpeamera «WHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONICH KOHKYPEHIMM Ha pbIHKE TpyAa. B CBsA3M C 3TUM H3yud€HHE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTK, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTWHA B
COBPEMCHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIILJICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMHU OLCHUBAHUA U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMUPOBAHHOCTh  TPEJACTABICHUA O BIMSHUU  WH()OPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE TMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd MHTEepHET W WCHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETUPOBAHHS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHUS, pa3padOTKy aJITOPUTMOB U OIICHKY MX CIIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOorpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajayax aHaiau3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJIA pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B mpuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmartukay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYI0 TTPOTPpaMMy OOYYEHHS, HO MOTYT OBbITh MPEIJIOKEHBI TSI U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MPOQuUiIsi, OPUCHTUPOBAHHOTO HA  WHXCHEPHYID W
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEIUATBHOCTH, YYacCTHE B MPOCKTHOM W WCCIEIOBATEIBCKON ESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTenbHOCTh HM3YYEHHS TE€M B Mpefesiax OJHOTO roja oOydeHHUs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MBHorormnpoueccopHbie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX cUcTeM. Bun
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTammsuuss W JEUMHCTAULALNUSA  OPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  cBOOOAHOE MOPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecnieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moncetm ¢ moMouipto Macok mnoxacerei. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnpopMaImoOHHBIE CUCTEMBI. | €0OKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWIBHBIX TENe(POHOB, OMPEICICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJEUCTBUS U oOMeHa aaHHbIMU. CeTeBoil
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHo  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHUs. VMHPOpMaIMOHHBIE MPOLIECCH] B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHOoe KOoAupoBaHHME. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM MEepeBOa 1EJI0ro Yynciaa u3 P-u4HON cuCcTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUyHOW npobu B P-uunyro. J[BouwuHas,
BOCBMEPHUYHAS M LIECTHAILATEPUYHAS] CUCTEMbI CUMCIICHHUS, CBSI3b MEXAY HUMH.



Apudmerrdeckue ornepanud B TMO3UIIMOHHBIX CHCTEMaxX CUYUCIeHUs. TpowdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue uUHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€eCTBOBAHUS U BCEOOIITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKoHbI aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpa3OBaHUs JIOTMYECKHX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTMBHBIE HOpPMaJjbHbIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIUCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJIOK 4ucia. /lnama3zon 3HaueHUH BelIeCTBEHHBIX ducen. [IpoGnemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YMCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yIbTaTOB padOThI MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, mpodunupoBumK. KoMmmunsmus u uHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. IlomraroBoe
BBITNIOJIHEHHE MTporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHHI TEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCIECHMs: pa30MeHHe 3alucu 4Yucia Ha OTIeJbHble UUDpHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yucia B BUJIe HAOOpa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pexypcus. PexypcuBHble 00beKkThl ((pakranbl). PekypcuBHbIE Mpolenypbl
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHLIAI TOCTPOEHUS POTPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METO[



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEeMEHHOMN
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TIIOJCYET KOJMYECTBA TOSBICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEJEHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAIBHOTO U MaKCUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCUBE, BBIYMCICHHE MaKCUMyMma (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatuku. CpeacTBa NMOWCKa M aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
HenoBas mnepenucka. Pedepar. I[IpaBuwia 1uuTHUpOBaHUS HUCTOYHUKOB W
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaldu3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJlIM3allvsl TaHHBIX, HHTEPIPETALMSA pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI IJIs1 00paOOTKU U MpeICTaBICHUs JaHHBIX. bomnbIiive qaHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apU(PMETHUECKOTr0, HANOOJIBIIErO (HAUMEHBIUIET0) 3HAUEHHSI IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OImMMOOK TIpu Tmepenade JaHHbIX. Kogbl, MO3BoOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHblii nporecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIN
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHMUS B BHUIE, YI0OHOM IS
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATHUS. Buapl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lad, CBS3aHHBIX C aHalu3oM rpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs mowmcka. CrmocoOsl 00Xxoma aepeBa.
[IpencraBnenne apu(pMETHUECKUX BBIPAXKEHUI B BUAE AepeBa. [JucCKpeTHbIEe Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOro HMHTeJUIeKTa. CepBHCH MAaIIMHHOIO IMEpeBoAa U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Vcrosib30BaHne METOA0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCAJIbHasA MOZeNb BeruuciaeHum. Tesuc Uépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IIpuMepsl pa3aMUHBIX — aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpakeHMsI). XOII-TAOJIHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib3oBaHuE ouepenn il BpEMEHHOIO XPAaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JTUHAMAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHHE PEKYPCUBHBIX (DYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METONBI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. VCnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3ajayu, pa3paboTka  MOJIeNH, TECTUPOBAHHE  MOJIENH,  KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MoienrpoBanue. CUCTEMBI MaCCOBOTO OOCITYKMUBaHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpoChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [IoHaTHe 0 cepBEpHON U KIMEHTCKOW YacCTsX CauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



yctpoiictB). ['paduyeckuii penaktop. Pazpemenne. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLIMs  IBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnass rpaduka. I[lpumutuBbl. M3MeHeHHe TMOpsJIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MoaennpoBaHUE HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHET'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIIEHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHETO OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOUIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEeHHsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3JI0POBbIO, B TOM UYHCIE€ 3a CUET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATh U CAMOCTOSTEIHLHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccnmu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOjeM M MyTed HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHMUECKOTO Iporpecca H
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOM JIeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoiaratonui copMHUPOBAHHOCTb:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpEeMJIEHHUE K JTOCTHKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHuss y oOydarwomierocss OyayT copMUpOBaHBI MeETaNpeIMETHbIE
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
NENUCTBUSI, COBMECTHAS JIEATEITbHOCTb.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accuukanuu u 0000IeHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX POOJIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENbHOMY MOUCKY METOO0B PELICHUSI TPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HAXOAUTh apryMEHThI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alHUl |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABICHUS U BU3yaIU3allUN;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ COOMIOJIeHHEM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1eHCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I 06IJ_ICHI/I$I u BSaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MMOHUMAaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JICMCTBUSL MO HUX JOCTHXKCHHUIO: COCTABJIATH IUIAH JCHCTBUIMA,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBATh HJEU C TMO3UIUA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILIECTBIIATh NO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISABIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH 1 MPEATOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW JPYyAUIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENILHOM  pedJeKkcud KaKk  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCIOIB30BaTh MPUEMBI peIEKCUH AJIsi OIEHKH CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TMPEACTAaBICHUSMH O PO WHGOPMAIMM U CBA3AHHBIX C HEU
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMM TMoucka HHpopmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJaud aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3alysl JaHHbIX, HHTEPIPETalus pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHWE HaBbIKaMHU pabOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HAJIMYUE TIPEJCTAaBICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ANNUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pPa3pabOTKH U (DPYHKUMOHHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHHE Yrpo3 HH(OPMAIMOHHON O0€30MaCHOCTH, HCIOIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHHE TPeOOBAaHUN TEXHUKU O0€30MACHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MNOHMMAHUE OCHOBHBIX MPUHIMIIOB JUCKPETU3ALMN PA3JIUYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU IMepefayd NpH H3MEHEHHH HWH(OPMAIMOHHOIO O0BEMaA
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JaHHBIM OCHOBAaHMEM M IMOCTPOCHHS YHUCIA MO CTPOKE, COoAepKalleil 3amuch
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKECHHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIQJICHUE YHUBEPCAJIbHBIM SI3bIKOM INPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEJICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX UCXOIHBIX JTaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pPE3yNbTATOB, BBISBIATH JaHHBIC, KOTOPhIE MOTYT MPUBECTH K OIMMOKEe B paboTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JNaHHBIX  (BKJIIOYAasi  BBIYUCICHHUE  CYMMBI,  CPEIHETO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kypca HUHGOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI  CIEAYIOLIME  MPEIMETHbIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJIILHOTO TMyTH MEXAY BepuimHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAKEHUN, TTPU PEUICHUM 3a/1a4 MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIE€PEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuE pas3pabaThiBaTh W pEaTu30BbIBAaTH B BHJE MpOrpamMm 0a3oBbIe
aJITOPUTMBI, YMEHHE KCIOJIb30BaTh B MPOTpaMMax JaHHBIC PA3IUYHBIX THUIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI JJII 00paOOTKH YHUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPaMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEICHUSIMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauoHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3aX JAHHBIX, BHIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB IUQPPOBBIX TEXHOJOTHHA, TTOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUNA O Kpyre peniaeMbpiXx 3a7ad MAIIHHHOTO OOy4YeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HaumeHoBaHue IIporpammuoe XapakTepucTuka JdeATeIbHOCTD
/' pa3aeioM TemM coJiep:KaHue OCHOBHBIX BU/I0B dyeKkTpoHHbIe (LM POBbLIE) YUHMTEJA C
" NPOrpamMmBsl, AeATeIbHOCTH o0pa3oBaTe/ibHbIE PecypChl y4eToM
f KOJIMYeCTBO YaCOB y4yammxcst NMPOrpamMMbl
BOCIIUTAHUS
Paznea 1. lndposasi rpamoTHOCTb (24 yaca)
TpeboBaHMs TEXHUKA AHanu3upoBaTh VYcraHoBneHue
0€30MaCHOCTH U yCIOBUS JIOBEPUTEIIbHBIX
TUTHUEHBI IpU paboTe ¢ WCIIOJIb30BAHUS OTHOILIEHUH C
KOMITbIOTEpaAMH U KOMITIbIOTEPA U IPYTUX oOyuaronumucs,
JIpyruMu JOCTYITHBIX CIOCOOCTBYIOLINX
KOMITOHEHTaMU KOMIIOHEHTOB MO3UTUBHOMY
U ppoBOro uppoBOro BOCIIPUSTHIO
OKPYXKCHHUSI. okpyxeHus ¢ Toukn | https://uchebnik.mos.ru/catalogue?  obydarommmucs

Kommbrotep -
YHHUBEpCAIbHOE
11 YCTPOWCTBO
o0paboTku
JAaHHBIX (6 YacoB)

[TpuHIMIIBI pabOTHI
KOMIIBIOTEPOB U
KOMITBIOTEPHBIX

CUCTEM. ApXHUTEKTYypa
¢don Helimana.
I'apBapnackas
apXUTEKTYpa.
ABTOMaTHYECKOE
BBITIOJTHEHHE
MIPOrpPaMMbI
IPOLIECCOPOM.
OneparuBHas,
IIOCTOSIHHAs U

3peHus TpedoBaHUM
TEXHHUKHU
0€30IIaCHOCTH B
rurueHbl. OMKUCHIBAaTh
COCTaBHbBIE YaCTH U
TIPUHIIUIIBI PaOOTHI
KOMITBIOTEPOB,
MOOMJILHBIX
YCTPOMCTB,
KOMITBIOTEPHBIX
CHCTEM.
XapakTepu3oBarth
KOMITBIOTEPBI Pa3HBIX
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TpeboBaHUM U
pockd yuuTens,
MIPHUBJICICHHUIO MX
BHUMAaHUS K
oOcyxaaemMoi Ha
ypoke nH(popMaIuu,
AKTUBU3AIMH UX
MO3HABATEIbHOMN
JeSITSIIbHOCTH;
MOOYXKIeH e
o0ydJaronmxcs
co0roaaTh Ha

ypoKe



https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
http://compscience.narod.ru/
https://lbz.ru/metodist/authors/i%20nformatika/3/eor11.php
https://lbz.ru/metodist/authors/i%20nformatika/3/eor11.php
https://resh.edu.ru/subject/19/11/

JIOJITCOBPEMEHHAast
namsth. OOMeH
JAHHBIMU C IIOMOLIBIO
mnH. KoHTpomiepsl
BHEIIHUX YCTPOMCTB.
IIpssmont moctyn
namsitTi. OCHOBHbBIE
TEHJICHIIUU Pa3BUTHS
KOMITHIOTEPHBIX
TEXHOJIOTHIA.
ITapannensHbie
BBIYMCIICHHUS.
MHoromnponeccopHbie
CHUCTEMBI.
CynepKOMITbIOTEPHI.
Pacnipenenénnsie
BBIYUCITUTEIIbHBIC
CUCTEMBI U 00paboTKa
OOJIBIINX JTaHHBIX.
MoOumnbHbIe
1 poBbIe YCTPOHCTBA
U UX pOJib B
KOMMYHUKAITUSX.
BcerpoeHnnsie
KOMITHIOTEPBHI.
MHUKPOKOHTPOJIEPHI.
Po6GoTtuzupoBannbie
MPOU3BOJICTBA

nokoJienui. Mickars B
cetu UaTepHeT
nHpopManuo oo
OTEYECTBEHHBIX
CHEeIUAINCTaX,
BHECIIMX BKJIA] B
pa3BUTHE
BBIYMCIIUTEIILHON
TexHUKU. [IpuBoauTH
IPUMEPHI,
MOJITBEP K IAOIIUE
TEHJCHIIUU Pa3BUTHUS
BBIYHUCITUTENLHOM
TexHUKH. [ToscHATh
CYIIIHOCTh
napajuieIbHbIX
BBIYMCIICHHI.
IIpuBOAUTE IPUMEPHI
3a/1a4, AJid peuieHus
KOTOPBIX
MPUMEHSIOTCS
CYNEpPKOMITbIOTEPHBIE
TEXHOJIOTHH WJITN
TEXHOJIOTHH
pacnpenenéHHbIX
BBIYUCIICHUM.
XapakTepus3oBaTh
pPOOOTH3UPOBAHHbIE
MIPOU3BOICTBA,
MOOWIIbHBIE TU(PPOBBIE

OOIIeNTPUHSATHIC
HOPMBI [TOBEACHHUS,
npaBujia OOIICHUS
CO CTapIIUMU U
CBEPCTHUKAMH,
IPUHLIUIIBI y4eOHOU
TUCITUTUIAHBI U
caMOOpraHu3aIlnu;
IIPHUBJICUCHHE
BHUMAaHUS
oOyJaromuxcs K
[EHHOCTHOMY
ACTEeKTy U3y4aeMbIX
Ha YpOKax SIBJICHUH,
OpTaHM3AIUS UX
paboThl ¢
MOJIy4aeMou Ha
YpPOKe COIMaIbHO
3HAYUMOU
uHpopmanuei;
BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYP
C LIEJThI0

IO IJICPIKAHUS
MOTHBAITUH
00ydJaromuxcs K
MOJTyYEHUIO 3HAHUH,
HAJTOKUBAHUIO
MO3UTUBHBIX
MEKITMIHOCTHBIX




YCTPOWCTBA U UX POJIb
B KOMMYHHUKAIUAX

1.2

IIporpammHoe
obecrnieuenue (6
4acoB)

IIporpammuoe
obecrnieucHue
KOMITBIOTEPOB U
KOMITbIOTEPHBIX
cucrteM. Bunasl
MIPOrpaMMHOTO
obOecreyeHus U ux
Ha3HaYEeHHE.
OcobeHHOCTH
MIPOTrPaMMHOTO
obecrneueHus
MOOWMJIBHBIX
YCTPOMCTB.
[TapannensHoe
MIpOrpaMMHUpPOBaHUE.
CucremMHoe
MIPOrpaMMHOE
obecrieyeHue.
OrnepaninoHHbIE
CUCTEMEI. Y TUIIATEL.

[paiiBepsl yCTpONCTB.

Nucramanusa n
JIEMHCTAIUISA IS
MIPOTrpaMMHOTI0
obecneucHus.
daiinoBBIe CHCTEMEI.
[TpunIUIIBI
pa3MenIeHus 1

PaGorats ¢
rpaduueckum
uHTEepdeiicom
OINepaluOHHON
cuctemsl (OC),

CTaHJAPTHBIMU H
CITy’kKeOHBIMH
MPUIIOKCHUSIMH,

(bainoBeIMH

MEHE/KEPAMH.
COOTHOCHUTH BUIBI
JIULIEH3UI Ha
MCIIOJIb30BaHUE
MPOrPaMMHOTO
obecrnieyeHus u
MOPSTIOK €T
WCIIONIb30BaHUS U
pacmpocTpaHeHHUS.
IIpuBOAUTE IPUMEPHI
MIPOIIPUETAPHOTO U

CcBOOOIHOTO
MIPOrPaMMHOTO
obecrneueHus,

MpeHa3HauYeHHOTO
JUTSL pEIICHUS OTHUX U
TeX JKe 3ajad.
Ha3biBaTh OCHOBHBIE
paBOHAPYIICHUS,

https://uchebnik.mos.ru/catalogue?

class level ids=11&subject progra
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https://Ibz.ru/metodist/authors/i

nformatika/3/eorll.php
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OTHOUIEHU B
KJ1acce.
[Ipumenenue Ha
ypoke
MHTEPAKTUBHBIX
¢dopm paboTHI C
00yJaroIUMUCS:
WHTEIICKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MO3HABATEIIbHYIO
MOTHBAIIHIO
oOyJaromuxcs;
BKIIIOUEHUE B YPOK
UTPOBBIX MPOLEYP
C LIEJIBIO
MO/IJIePKAHUS
MOTHBAIIHH
oOyJaromuxcs K
IIOJTyYEHHIO 3HAHUH,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEXITMIHOCTHBIX
OTHOUIEHU B
KJIacce;
WHUIUUPOBAHUE U
MOJJIepKKa
HCCJIEI0BATENHCKO
U IeATenbHOCTHU
o0yJaromuxcs.
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UMEHOBaHUs (paiiioB B
JIOJITOBPEMEHHOM
namsty. [llabmonsr ms
OTIMCaHUs TPy
(haiinos.
3aKOHOIaTEIIHCTBO
Poccuiickoit
®enepanun B 0071aCTH
MIPOTrPaMMHOTO
oOecrieueHus.
JluueHnsupoBanue
MIPOrpaMMHOTO
obecrieueHus 1
U(POBBIX PECYPCOB.
[Iponipuerapuoe u
cBoOOIHOE
MPOTpaMMHOE
obecrneueHue.
Kommepueckoe u
HEKOMMEPUYECKOE
HCITOJI30BaHNE
MPOrPaMMHOTO
obecrieueHus 1
U (POBBIX PECYpPCOB.
OTBETCTBEHHOCTb,
yCTaHaBIIMBaeMast
3aKOHO/1aTEJIbCTBOM
Poccuiickoit
®enepanuu 3a
HEMPaBOMEPHOE

HMEIOIIIE MECTO B
obiactu
HCIIOJIb30BAHMS
MIPOrpaMMHOTO
obecneyeHus, u
OTBETCTBEHHOCTH 3a
HHUX,
IPEIyCMOTPEHHYIO
3aKOHO/IaTEILCTBOM
P®. [IpakTnueckue
pabortsil : 1.
HNucramngauus n
JICUHCTAJUISIUS
porpamMm




HCIIOJIb30BAHUE

IIPOrPaMMHOTO

obecrneyeHus u
U (POBBIX PECYPCOB

1.3

KomnsrorepHsie
ceTH (5 4acoB)

[TpunIMUIIBI
MOCTPOCHUS U
anmnapaTHbIe
KOMITOHEHTBI
KOMITBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI.
Cetp UHTepHET.
Anipecarnusi B ceTu
Huteprer. IIpoTokosl
creka TCP/IP.
Cucrema 1OMEHHBIX
nMén. Pazgenenue IP-
CEeTH Ha IOJICETH C
MOMOILIBIO MaCOK
noxacereil. CereBoe
aIMUHUCTPUPOBAHHUE.
ITomy4yenne naHHBIX O
CETEBBIX HACTPOMKAX
KOMIThIOTEpA.
[IpoBepka Hammums
CBSI3U C y3JIOM CETH.
Ornpenenenue
MapuipyTa ABUKEHUS
makeToB. Bujbl
JESITEIbHOCTH B CETU
Nutepner. CepBuchl

[ToSICHATDH TPUHIIMTIBI
MOCTPOCHHMSI
KOMITBIOTEPHBIX CETEH.
BrIaBiATh 00111€€E U
pasnyus B
OpraHu3aIiH
JIOKQJIBHBIX U
rI100aIBHBIX

KOMITBIOTEPHBIX CETEH.

IIpuBOAUTE IPUMEPHI
MIPOTOKOJIOB CTEKa
TCP/IP ¢
OnpenenEHHbBIMU
GyHKIUSIMU.
Hcnonp3oBath Macku
MOJICETEN I
pazouenus |IP-cetn Ha
nojcetu. [IpumenaTs
MPOrpaMMHOE
obecrnieveHue Ass
MIPOBEPKHU
paboTocmnocoOHOCTH
cetu. [IpakTuueckue
pabotsr: 1. CeTeBoe
aJIMUHHCTPUPOBAHUE
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https://Ibz.ru/metodist/authors/i
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HNHurepHera.
I'eoundopmanonusie
CUCTEMBI.
I'eonokanroHHbIE
CEPBHCHI peaIbHOr0
BpEMEHHU (HapuMep,
JIOKalUsi MOOMIIBHBIX
TenedoHOB,
olpeziesieHue
3arpyKE€HHOCTH
aBTOMAarucTpaeil),
WHTEPHET-TOPTOBJIA,
OpoHUpOBaHUE
OUJIETOB U TOCTUHUII.
I'ocynapcTBeHHBIE
AJEKTPOHHBIE CEPBUCHI
u ycnyru. ColralibHbIe
CETH — OpraHu3alus
KOJIJIEKTUBHOTO
B3aMMOJICHCTBUS U
oOMeHa TaHHBIMH.
CereBoll 3THUKET:
MIpaBHJIa TOBEICHUS B
KHOEpIpOCTPaHCTBE.
[IpoGnema
MIOJUTHHHOCTH
IIOJIyYEHHOMU
uHpOpMaLUH.
OTKpBITBIE
o0Opa3oBaTenbHbIC




pecypchl

14

WNudopmanronnas
6e3omacHocTh (7
9acoB)

TexHoreHHble U
9KOHOMHYECKHE
yrpO3bl, CBSI3aHHEIC C
HCIIOJIb30BaHUEM
nH(pOPMAIMOHHO-
KOMMYHHKAITHOHHBIX
texHosoruii. O0mme
MPOOIEMBI 3aIIUTHI
nHpOpMaLUK U
MH(POPMAITMOHHOH
0€30MacHOCTH.
CpencTBa 3amuThl
uHpOpManU B
KOMITbIOTEpaXx,
KOMITBIOTEPHBIX CETAX
u
ABTOMATU3HPOBAHHBIX
UH(OPMAIIMOHHBIX
cucremax. [IpaBoBoe
obecrieueHue
nH(OpPMaLOHHON
0€30TmacHOCTH.
OneKTpoHHas
1ndpoBast MOAMKCH,
cepTu(UIMPOBAHHBIE
CalTHl U TIOKYMEHTEHI.
[IpenoTBpaienne
HECaHKLMOHUPOBAHHOT
0 JIOCTYIA K JTUYHOMN

XapakTepu3oBarhb
CYILIHOCTb NTOHATHI
«uH(pOpMAIMOHHAS

0€30I1aCHOCThY,
«3aimra
uHpopManumy.

DopmyIUpOBaTh
OCHOBHBIE ITpaBUiIa
nH(pOPMAITMOHHOMN

0€301acCHOCTH.

AHanu3upoBarb
3aKOHOJIATEILHYIO
0a3y, Kacaroulycs

UH(pOPMAIIMOHHOMN

0€301acHOCTH.
[TpumeHsTh cpencTBa

3alUThl HH(POPMALIUN:

OpaHIMaysphl,
AQHTUBHUPYCHBIE
IPOTPaMMBEI,
MapoJIMPOBaHUE U
apXMBUPOBAHNE,
mmdpoBanue.
IIpenoTBpamars

HCCAHKIINOHUPOBAHHLI

W TOCTYH K JUYHOH
KOH(PHUACHITHATHHON
nHpopmanuu,
XpaHsIIencs Ha
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KOH(DUICHITNATEHON MEePCOHATBHOM
uHpOpMaIINH, KOMIIbIOTEPE,
XpaHsIIencs Ha MOOMIIBHBIX
MEPCOHATIHLHOM YCTPONCTBAX.
KOMIIBIOTEPE, [MpakTuyeckue
MOOUITBHBIX paboTsr: 1.
YCTPOMCTBAX. AHTUBHPYCHBIC
Bpenonocnoe MIpOrpamMMBlI. 2.
MIPOrPaMMHOE

IudpoBanue JaHHBIX
obecrieueHue u

crocoObI 60PBLOBI ¢
HUM. AHTUBHUPYCHBIE
[IPOrpaMMBbl.
Opranuzanus JMYHOTO
apxuBa UHGOpPMaIUH.
PesepBHoe
KOIIMPOBAHUE.
[TaponpHas 3amura
apxuBa. lIudpposanue
JTAaHHBIX.
CuMmmeTpuuHbIe U
HECUMMETpPUYHbIE
udpsl. Hudpsr
MPOCTOM 3aMEHBI.
Mudp Leszaps. Ludp
Buxenepa. Anroputm
mudposanus RSA.
Creranorpadus

Pa3znea 2. Teoperuueckue ocHOBbI HH(popmaTuku ( 40 yacoB)




2.1

IIpencraBnenue
nH(popmManuu B
komrbroTepe (19
YacoB)

Wndopmanus, 1anHbie
Y 3HaHUS.
Nudopmarnmonusie
MIPOLIECCHI B IPUPOJIE,
TEXHUKE U OOIIECTBE.
HenpepsiBable 1
JTUCKPETHBIE BEIIMYMHBI
Y CUTHAJIBL.
HeoOxonumocts
JVICKPETH3AIHN
uHpopmanuu,
MpeIHa3HauYeHHON AJIs
XpaHeHus, epeaadn u
00paboTKH B
U(POBBIX cUCTEMAX.
JBonuHoe
KOJHMPOBAHUE.
PaBrOMEpHBIE M
HEpaBHOMEPHBIE KOJbI.
JekonupoBanue
COOOIIIECHUIA,
3aMMCaHHBIX C
MTOMOTIIBIO
HEPaBHOMEPHBIX
KOJI0B. YcioBue PaHo.
ITocTpoenne
OJTHO3HAYHO
JEKOUPYEMBIX KOJIOB
C TIOMOIIIBIO JIepeBa.
I'pad An.A. Mapkosa.

ITosicHATH CYIIHOCTH
MMOHSATUH
«uHpOpMAITHS»,
«IAHHBIEY, «3HAHUI.
Penrate 3agauy Ha
HU3MEPEHHUE
uHpopManuy,
3aKIIIOYEHHOM B
TEKCTE, C ITO3ULIMHI
an(aBUTHOTO MOIX0]1a
(B IpeIIIOI0KEHUH O
paBHOM BEPOSTHOCTH
MOSIBJIEHUS CHMBOJIOB
B TekcTe). [losicHATH
HEOOXOIUMOCTh U
CYIIIHOCTh
JTUCKPETH3AINH TTPH
XpaHEHUH, IepeIadue u
00paboTKe JaHHBIX C
IMOMOIIIBIO
KOMITBIOTEPOB.
[TpuBOIUTE PUMEPHI
PaBHOMEPHBIX U
HEPaBHOMEPHBIX
koz1oB. Kogupoats u
JIEKOTUPOBATH
COOOIIEeHHS C
HCIIOJIb30BAHHEM
PaBHOMEPHBIX U
HEPaBHOMEPHBIX
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Enuunnel uamepenus
KOJIMYECTBA
nHpopmanuu.
AndaBUTHBINA MOIXOT K
OIIEHKE KOJIMYECTBA
uHpOpMaLnK.
CHCTEMBI CUHCIICHUS.
Pa3Bépnyras 3anuce
LENbIX U JPOOHBIX
YHCeII B ITO3UIITMOHHOM
CHCTEME CUHCJICHMA.
CBolicTBa
MO3UIIMOHHOM 3aITCH
YHCIa: KOJIMYSCTBO
uugp B 3aKCH,
MPU3HAK JACIIUMOCTH
YHClia Ha OCHOBAHHE
CHCTEMBI CUMCJICHHS.
Anroput™m nepesoaa
1eaoro yucnua us P-
WYHOM CHUCTEMBI
CUHCIICHUS B
JECATUYHYIO.
Anroput™m nepeBoja
KoHeuHoH P-nunoit
JIpOOH B JECATUYHYIO.
AJnropuT™m nepeBoaa
LIEJIOTO YHCIIa U3
JIECATUYHON CHCTEMBI
cuuciienus B P-uunyro.

koznoB. Ctpouts
npeUKCHBIE KOJIBI.
KnaccudumupoBars
CHCTEMBbI CUMCJICHHSL.
BeimoausaTs
CpaBHEHUE YHUCETI,
3alMCaHHBIX B
JIBOMYHOM,
BOCBMEpPUYHOU U
HIECTHAALATEPUIHON
CHCTEeMaX CUHCIICHHS.
OcymecTBiATh
MEPEBOJL YNCET MEXKIY
JIBOMYHOH,
BOCBMEpPUYHOU H
IECTHAAIATEPUIHOMN
CHCTEMaMU
CUHCJICHUS.
BeImoaHaTh cloxeHue
W BEIYUTAHUE YHCE,
3aIllMCaHHBIX B
JBOMYHOM,
BOCBMEpPUYHON U
IECTHAAIATEPUIHOMN
CHCTEMaX CUHCIICHUS.
OcymecTBIsTh
KOJIUPOBAaHUE
TEKCTOBOM
uHpOpMALINH C
MMOMOTIBIO




IIepeBo KOHEUHOM
JECSITUYHOM 1po0u B
P-uunyto. /IBonynas,

BOCBbMEpUYHAs U

HIeCTHaALaTepUYHas
CUCTEMBI CUUCIICHUS,

CBSI3b MEXKIY HUMH.

Apudmernaeckne
OIIEpaLliHy B
MTO3ULIMOHHBIX
CHUCTEMaXx CUMCIICHUS.
Tponunas
yYpaBHOBELIEHHAs

CUCTEMA CUUCIICHHUS.
JIBon4HO-AeCcATUYHAS

CUCTEMA CYUCIICHMUS.

KonnpoBanune TekCTOB.

KOJMPOBOYHBIX
tabmwui. OnpenensaTh
nH(OPMALIMOHHBIN
00BEM TEKCTOBBIX
COO0O0IIeHUH B pa3HBIX
KOJMPOBKAX.
Breruuciars pazmep
LBETOBOM IAJIUTPHI 110
3HAYCHUIO0 OMTOBOU
rITyOUHBI IBETA.
Omnpenensite pazMepsl
rpadgudeckux GanaoB
P U3BECTHBIX
pas3pelieHuu u
ri1yOuHE KOAUPOBaHUS
1uBeTa. Beraucisate
WH(POPMaITMOHHBII

Komuposka ASCII. 00BEM IUPPOBOI
OpnHobaiiTHBIE 3BYKO3aIMCHU 10
KoaupoBku. CtaHmapt qacroTe
UNICODE. JUCKpETHU3aIuH,
Koauposka UTF-8. ri1yOuHe KOAUPOBAHUS
Onpenenenne Y BPEMEHH 3aITHCH.
UHPOPMAITMOHHOTO [TpakTnyeckue
00BEMA TEKCTOBBIX paboTsl: 1.
COOOIIIEHU. Juckperuzamus
Koauposanue rpaduuecKoit
n3o00paxkenuii. OueHka uHpopmanuu. 2.
UH(POPMALIMOHHOTO JuckpeTu3anus
o0BEMa rpaduaeckux 3BYKOBOM




JAHHBIX TIPU 33JJaHHBIX
paspeLIeHny 1
ri1yOuHe KOAMPOBAHUS
uBera. L{BeToBEIC
Mojenu. BekropHoe
KOJMPOBAHUE.
dopmarsl
rpaduueckux ¢aiios.
Tpéxmepnas rpaduka.
@paxranbHas rpaduka.
KoaupoBanue 3Byka.
Onenka
UH(POPMALIMOHHOTO
00BEMa 3BYKOBBIX
JAHHBIX TP 3a/IaHHBIX
94acToTe
JVICKPETU3AINH U
pa3psIHOCTH
KOJMPOBAHUS

uHpOopMaIU

2.2

OcHOBBI aJIre0pbI
noruku (14 qacoB)

Anrebpa JOTHKH.
ITonsatue
BBICKA3bIBAHUS.
Bricka3pIBaTeIbHEIC
(opMblI (TIpeIuKaThl).
KBanTops!
CYIIIECTBOBAHHUSI U
BCCOOIIIHOCTH.
Jlornueckue onepanumn.
TaOauIel NICTUHHOCTH.
Jlormueckue

IIpuBOAUTE IPUMEPHI
AJIEMEHTAPHBIX U
COCTaBHBIX
BBICKa3bIBaHUI.
Paznuuats
BBICKA3bIBaHUS U
MpEANKATHI.
VYcranaBnuBaTh CBS3b
MEXIy anreopoit
JIOTUKH U TEOpUEH
MHOXECTB. BbIuncisth

https://uchebnik.mos.ru/catalogue?

class level ids=11&subject progra

m _ids=31937232,31937340

http://compscience.narod.ru/

https://Ibz.ru/metodist/authors/i

nformatika/3/eorll.php

https://resh.edu.ru/subject/19/11/



https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
http://compscience.narod.ru/
https://lbz.ru/metodist/authors/i%20nformatika/3/eor11.php
https://lbz.ru/metodist/authors/i%20nformatika/3/eor11.php
https://resh.edu.ru/subject/19/11/

BBIpaKCHHUSI.
Jlormueckue
TOXJIECTBA.
JlokazaTenbCcTBO
JIOTUYECKHUX TOXKJIECTB
C TIOMOTIIBIO Ta0JIHII
HWCTHUHHOCTH.
Jlornueckue onepanuu
Y OTIEpaINK HaJl
MHOKECTBAMH. 3aKOHBI
anreOpsl JOTUKH.
DKBUBAJICHTHBIC
npeoOpa3oBaHus
JIOTHYECKHUX
BBIPa’KECHMIA.
Jlornueckue
YpaBHEHUS U CUCTEMBI
YPaBHEHUM.
Jlornueckue GpyHKIUU.
3aBUCUMOCTD
KOJINYECTBA
BO3MOKHBIX
JIOTHYECKUX (QYHKIUN
OT KOJINYECTBA
aprymeHToB. [lomaHbie
CHCTEMBI JIOTHIECKHUX
(GyHKIMH.
Kanonuueckue Gpopmbl
JIOTUYECKHUX
BBIPAKCHUIA.

3HAUEHUS JIOTHUECKUX
BBIPAYKEHUI C
JIOTUYECKUMU
onepanusIMu
KOHBIOHKLIUH,
JU3BIOHKIINH,
MHBEPCHH,
UMIUIMKALIH,
HKBHUBAJICHIUH.
IIpoBoauTh aHamu3
TaOJIUIl UCTHHHOCTH.
Ctpoutb TaOIHUIIBI
HMCTUHHOCTH
JIOTUYECKHUX
BBIPa)KECHMIA.
Ocy1iecTBIAThH
SKBHMBAJICHTHBIE
npeoOpa3oBaHUs
JIOTUYECKUX
BBIPa)KCHUH C
HCII0JIb30BAHUEM
3aKOHOB anreOpbl
JIOTHKH.
OcymecTBIsTh
IIOCTPOEHHE
JIOTHYECKOTO
BBIPAKEHUS C JTAaHHOU
TabIUIe UCTUHHOCTH
U €ro yIpoLlcHHeE.
Pemars mpocTeie




2.3

KomnbrorepHas
apudmernka (7
YacoB)

CoBepllieHHbIE
JU3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE
HOpMaJlbHbIEe (OPMBI,
AJITOPUTMBI UX
IIOCTPOEHHUSI 110
TabIUIe HCTUHHOCTH.
Jlornueckue 35€MeHThI
B COCTaBe
KoMIibroTepa. Tpurrep.
Cymmarop.
MHoropa3psgHblii
CyMMAarTop.
IToctpoenue cxem Ha
JIOTUYECKUX IEMEHTaX
110 3a/1aHHOMY
JIOTUYECKOMY
BBIPAXEHHIO. 3aIIUCh
JIOTUYECKOTO
BBIPAKEHUS 110
JIOTUYECKOU CXEME.
Mukpocxemsl U
TEXHOJIOTHS UX
IIPOU3BOJICTBA

[IpencraBnenue neabx
qucell B TaMsITH
KOMITBIOTEpA.
Orpann4eHHOCTh
Jrara3oHa 4rce mpu
OTpaHUYCHUU

JIOTUYECKHUE
YPaBHEHHS U CUCTEMBI
ypaBHEHUH.
XapakTepHu3oBaTh
JIOTUYECKHE DJIEMEHTHI
KOMIIBIOTEPA.
ITosicHATB yCTPONCTBO
CyMMaropa u
TpUrrepa. 3anuchiBaTh
JIOTUYECKOE
BBIPAXCHUE 10
JIOTUYECKOU CXEME.
Crpouts cxembl Ha
JIOTUYECKHUX
AIIEMEHTaX 110
3aJlaHHOMY
JIOTUYECKOMY
BBIPAYKEHUIO.
IIpakTrHueckue
paGortsr: 1.
[TocTtpoenue u ananus
TaOJIUI] ICTUHHOCTHU B
TaOJIMYHOM
poreccope
[TosyuaTs BHyTpeHHEE
IIPEICTaBICHHUE LIETBIX
U BEIIECTBEHHBIX
qycell B HaMsITH
KOMIIBIOTEDA,
OIIPEAECIATH T10
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KOJIMYECTBA Pa3psI0B.

[Tepenonuenue
pa3psaHON CETKH.
be33nakoBble u
3HAKOBBIE JaHHEIC.
3HAKOBBII OUT.
JIBOUYHBIN
JIOIIOJIHUTEIBLHBIN KO

OTpULATCIIbHBIX YHUCCII.

[To6uToBHBIE
JIOTUYECKUE OTEePALIUH.
Jlormueckuii,
apupMETHIECKUNA U
IUKIUYECKUHN CIBUTH.
udposanue ¢
MOMOIIIbIO TOOUTOBOM
oTieparu
«HCKITIOYAIOIIIEe
WNJIN». IlpencraBnenue
BEILECTBEHHBIX YHUCEI
B MIaMSTH KOMIIBIOTEPA.
3Havaias 4yacTb U
MOPSIIOK YrCTIa.
Jlnamna3oH 3Ha4YeHUU
BEIIIECTBCHHBIX YHCEIL.
[Tpo6Giembl XpaHeHUs
BEILECTBEHHBIX YHCEIL,
CBSI3aHHBIE C
OTpaHUYEHUEM
KOJIMYECTBA PA3PsA0B.

BHYTPEHHEMY KOIY
3HA4YECHHE YNCIA.
XapakTepus3oBaTh
0e33HaKOBBIE U
3HAKOBBIE JIaHHBIE.
[ToscHATh MOPAIOK
BBITIOJTHEHUS
apupMeTHUYECKUX
onepauui ¢ LeJIbIMA U
BEILIECTBEHHBIMU
YUCIIAMH B
IIpoLIECCOpE.
IIpumensTh
MMOOUTOBBIC
JIOTUYECKHE OTIEPALNH.
XapakTeprus3oBaTh
MPEJCTaBICHUE U
XpaHEHHE B MaMsITH
KOMITIbIOTEpA
BEILECTBEHHBIX YHCEIL.
[losicHATH TPUYNHBI
HaKOTUICHUS OIIHMOOK
MPU BBIYUCIICHUSX C
BEIIIECTBEHHBIMU
YUCIIaMH.
[IpakTrnueckue
pabotsr: 1. U3yuenue
MOPa3psAHOTO
MaIIUHHOTO

IpCACTABJICHUA LCJIBIX

https://resh.edu.ru/subject/19/11/
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Brinonaenue
ornepaunuii ¢
BEIIECTBEHHBIMU
YHCJIaMH, HAKOIIJICHHE
OmMOOK MpH
BBIYMCICHHAX

1 BCIICCTBCHHBIX
YHuCeJI

Pa3znen 3. Ainroput™Mbl 1 mporpaMmMupoBanue (44 yaca)

3.1

Bgenenue B
MpOrpaMMHUPOBAHU
e (16 gacos)

Ornpenenenue
BO3MOYKHBIX
pe3yabTaTOB pabOTHI
MPOCTEUIINX
aNrOpUTMOB
yIpaBICHUS
WCIIOJIHUTENSMHU U
BBIUHCIUTENbHBIX
aJTOPUTMOB.
Ornpenenenue
UCXOJHBIX JIAHHBIX,
IIPH KOTOPBIX
AITOPUTM MOXKET JIaTh
TpeOyeMblii pe3yabTart.
DTansl pelieHus 3a1aq
Ha KOMITBIOTEPE.
WNHcTpymeHTaIbHBIE
Cpe/CTBa: TPAHCIIATOD,
OTJIAUHK,
pOGUITUPOBILIHK.
Kommunsmus n
WHTEPIIPETAIHS

BersacHATS pe3ynbTar
paboThI anroputMa
JUISL UCTIOJIHUTEISI IPU
3aJIaHHBIX UCXOJHbIX
JAHHBIX, OIIPEIEIIATh
BO3MOXKHbBIE UCXO/IHBIE
JaHHBIE JJIs
U3BECTHOTO
pe3yJibTarta.
IIpuBOAUTHE IPUMEPHI
AJITOPUTMOB,
coJIeprKaInx
IIOCJIEZIOBATEIIbHBIE,
BETBALUECS U
LUKJINYECKHE
CTPYKTYpBIL.
AHanusupoBarb
LUKINYECKHE
AITOPUTMBI JUIS
WCTIOJTHUTEIS.
BrineasaTs sTarsl
pelIeHns 3a/1a4M Ha
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IIPOrPaMM.

Buptyanbabie
MaIlINHEL.
HNuterpupoBanHas
cpena pa3pabOTKH.
MeToanl OTIaIKH
porpamm.
Hcmons3oBanne
TPacCCUPOBOYHBIX
tabaum. OTiago4uHbIid
BeIBOJ. Ilomarosoe
BBIITOJITHCHHE
nporpammel. Touku
octanosa. [Ipocmotp
3HAYCHHI
MEPEMEHHBIX. S3bIK
MIpOrpaMMHUPOBAHUS
(Python, Java, C++,
C#). Tunbl JaHHBIX:
LICIOYHCIICHHBIC,
BCIIESCTBCHHEIL,
CHMBOJIbHEIC,
JIOTHYECKHE.
BetBnenuns. CinoxHBIE
ycaoBus. Llukiibl ¢
ycnoBueM. LIkl o
IIEPEMEHHOM.
Bzaumo3zameHseMOCTh

Pa3JIMYHbBIX BUAOB

nukioB. HBapuaHt

KOMIIBIOTEPE.
[TosICHATH CYIIHOCTD
BBIJICJICHHBIX 3TaIlOB.

OtnaxuBaTh
MIPOrpaMMBI €
TTOMOIIIBIO
TPACCUPOBOYHBIX
TaOJIUI U C
HCIIOJIb30BAHUEM
BO3MOKHOCTEN
OTJIQYUKA CPEJIbI
POrPaMMHUPOBAHUS.
CocraBiATh
JIOKYMEHTAIMIO Ha
porpamMmy.
PazpabarrsiBath u
pean30BEIBaTh HA
SI3BIKE
MPOrPaMMHUPOBAHHUS
ITOPUTMBI 00pabOTKH
LEJBIX YUCEN, B TOM
qucie nepedopHble
QIITOPUTMBI.
PazpabarteiBath
MIPOTPaMMBI JIITS
00paboOTKH JaHHBIX,
XPpaHAIIIXCS B
TEKCTOBBIX (hailnax.

IIpakTrueckue

pabotsr: 1. Beigenenue




nukia. CocraBieHue
LUKJIA C
UCIIOJIb30BaHUEM
3apaHee
OIPEIEIIEHHOTO
WHBapUaHTA LIUKIIA.
JlokymenTupoBanue
Mporpamm.
Hcnons3oBanue
KOMMEHTapHEB.
[ToaroroBka onucanus
MPOrPaMMBbI U
UHCTPYKIUU IS
MOJIb30BaTEIsl.
AJITOPUTMBI
00paboTku
HATypaJbHBIX YUCE,
3aMMCaHHBIX B
MO3UIIMOHHBIX
CHUCTEMax CUMCIICHUS:
pa30ueHue 3anucu
YHUCJa HAa OT/ACNIbHbIE
i dpel, HAXO0XKICHNUE
CYMMBI H
npousBeaeHus nudp,
HaXO0XJICHUE
MAaKCHUMaJIbHON
(MHHHMATEHO)
uudpsl. Haxoxnenue
BCEX MPOCTHIX YUCEN B

u 00paboTka uugp
LIEJIOr0 YHCJIa B
Pa3IUYHBIX CUCTEMAX
CUHCJIEHUS C
HCIIOJIE30BAHUEM
onepauuin
LICJIOYHCICHHOM
apudmeruku. 2.
Pemenune 3amaq
MeTOo/I0M Tiepebopa. 3.
O6paboTka TaHHBIX,

XpaHsumxcs B (ainax




3.2

BcnomorarensHbie
anroput™msl ( 8
9acoB)

3aJJaHHOM JIHana3oHe.
[IpencraBnenue yucna
B BHJIe HaOopa
MIPOCTHIX
COMHOKUTEIIEH.
AJTOpUTM OBICTPOTO
BO3BEJICHUS B CTCTICHb.
OO0paboTka TaHHBIX,
XpaHsmuxcs B (ainax.
TekcToBbIE U
JBOMYHBIE (DalJIbI.
daitnoBble
MepPEeMEHHBIE
(daiinoBbie
ykazareiu). Ytenue us
¢aiina. 3anuce B daiin

Paz6uenue 3a1aun Ha
Mo/13a/1a4u.
IHognporpammsl
(mponeypsl u
¢byukun). Pexypeus.
PexypcuBHBIE 00BEKTHI
(ppaxransr).
PexypcuBHBIE
MIpOLENYpHI U
GyHKIMM.
Hcnonp3oBaHue cTeka
JUTSL OpraHu3aluu
PEKYpPCUBHBIX
BBI30BOB.

Pa30uBate 3agauy Ha
no/3a/1a4ym.
Odopmitsath

JIOTUYECKH 1IEJTIOCTHBIC

WJTU TIOBTOPSIFOIIIHECS

(bparmMeHTHI
MIPOTPaMMBbI B BHJIC
MOJMIPOTPAMM.
[ToSICHSITH CYIIHOCTH
PEKYPCUBHOTO
anroputMma. Haxonuts
PEKYPCUBHBIE OOBEKTHI
B OKpYXaroIleM MUpE.
Onpenenars

https://uchebnik.mos.ru/catalogue?

class level ids=11&subject progra

m _ids=31937232,31937340

http://compscience.narod.ru/

https://Ibz.ru/metodist/authors/i

nformatika/3/eorll.php

https://resh.edu.ru/subject/19/11/
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Hcmonp30BaHue
CTaHJIApTHOU
OMOJNOTEKH SA3bIKA
MIPOTrpaMMHUPOBAHUS.
IMoaxmrouenue
OMOINOTEK
MOANPOrPaMM
CTOPOHHUX
IIPOU3BOJUTEIICH.
MoaynbHbBIA TPUHLIHAI
MTOCTPOEHUS MPOTpaMM

pe3ynbTaT paboThl
MIPOCTOTO
PEKYpPCUBHOTO
aJaropuTMma.
Hcmons30BaTh
CTaHJapTHbHIC
OMOIHOTEKH
MOAPOrPAMM SI3bIKA
MIpOrpaMMHUpPOBaHUS,
OMOIHOTEKH
CTOPOHHUX
MPOU3BOAUTENEH.
IIpumensTh
MOAYJIbHBIN TPUHIIUI
pH pazpadboTke
mporpamm
IIpakTnueckue
paboTtsr: 1.
Hcnons3oBanue
MOANPOrPaAMM
CTaHJApTHOU
OMONMOTEKH SI3bIKA
MIPOTrpaMMHUPOBAHUSI.
2. Pa3zpabotka
MOANPOrpaMM. 3.
PexypcuBHbIE
MOANPOrpPaMMBIL. 4.
MoaynbHBIN TPUHLIA
MOCTPOEHHUS MPOTPaMM

3.3

YuciaeHHble

YucneHHbIe METOBI.

[losicHATE IIPUHIUIIBI

https://uchebnik.mos.ru/catalogue?
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MeToAbl (5 4acoB)

Tounoe u
MPUOTKEHHOE
pellIeHus 3a/1auH.
YucneHHbIe METOIBI
pellIeHHs] ypaBHEHMIA:
MeTo]I Iepedopa,
METO/T TIOJIOBUHHOTO
JICTICHHSL.
[TpubnmxEénnoe
BBIYHCIICHUE JTHH
KpuBbIX. Beruncienue
wiomaaen puryp ¢
MTOMOIIBIO YHUCIEHHBIX
METO0B (METO/T
MPSIMOYTOJIBHUKOB,
METO/I Tpamnenui).
[Touck Mmakcumyma
(MUHMMYMa) QyHKIMH
OJIHOY IIEPEMEHHOMN
METO]IOM TOJIOBUHHOTO
JeNeHus

paboThI YMCIIEHHBIX
METO/I0B, Pa3HUILY
MEX]y TOUHBIM U
MPUOIKEHHBIM
peLICHUSIMU
BBIUMCIIUTEIIbHBIX
3aiau. Pa3pabaTeiBaTh
U OTJIAXHBATh
IPOTPaMMBI,
peanu3yromnye
YUCIJICHHbIE METObI
peleHus ypaBHEHUIH,
pUOIMKEHHOE
BBIUUCIICHUE JUIUH
KPUBBIX U TUIOLIAIEH
¢buryp, nouck
MaKCUMyMa
(MuHUMYMa) QyHKINUU
OJIHOU IIEPEMEHHOM.
IIpakTrHueckue
pabotsl: 1. YnucnenHoe
pelieHre ypaBHEeHHUH.
2. [Ipubnmxénnoe
BBIYUCIICHHE JUTHH
KPUBBIX U TUIOIIAIEH
¢uryp. 3. [louck
MaKkcUMyMa
(MuHEMYMa) QYHKIUN

class_level ids=11&subject progra
m _ids=31937232,31937340
http://compscience.narod.ru/
https://lbz.ru/metodist/authors/i
nformatika/3/eorll.php
https://resh.edu.ru/subject/19/11/

3.4

AJITOPUTMBI
00paboTKn

O6paboTka
CHMBOJIBHBIX JaHHBIX.

Hcnonb3oBath
BCTPOCHHBIC (PYHKITUN

https://uchebnik.mos.ru/catalogue?
class level ids=11&subject progra
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CUMBOJIbHBIX
JAHHBIX (5 9acoB)

Berpoennsie GyHKIHM
A3bIKa
IPOrPaMMHUPOBAHHUS
TU1s1 00pabOTKH
CUMBOJIbHBIX CTPOK.
AJNTOPUTMBI
00paboTku
CUMBOJIBHBIX CTPOK:
MOJICYET KOJIMIECTBA
MOSIBJICHUM CUMBOJIA B
CTpOKe, pa3bueHue
CTPOKH Ha CIIOBA MO
poOeTbHBIM
CHUMBOJIaM, TIOUCK
MOJICTPOKH BHYTpHU
JAHHOM CTPOKH,
3aMeHa HalJIeHHON
MOJICTPOKH Ha JAPYTYIO
cTpoky. I'enepanus
BCEX CJIOB B HEKOTOPOM
angasure,
YIOBJIETBOPSIONINX
3aJJaHHBIM
OTpaHHYCHUSIM.
[IpeobOpazoBanmue
9HCIia B CAMBOJIbHYIO
CTPOKY U 00paTHO

SI3BIKA
POTPaMMHUPOBAHUS
JU1s1 00paboTKH
CHMBOJIBHBIX CTPOK.
PaspabatsiBaTh 1
OTJIIQ)XUBATh
IPOTPaMMBI,
peanu3yromnye
TUTIOBBIC AJITOPUTMBI
00paboTKu
CHUMBOJIBHBIX JaHHBIX
Ha BEIOPAHHOM SI3BIKE
POTrPaMMHUPOBAHUSI.
[TpeoOGpa3oBbIBaTh
YHCJIa B CAMBOJIbHYIO
CTPOKY U 00paTHO.
IIpakTnueckue
paboTtsr: 1.
[TocumBonbHAS
00paboTKa CTPOK. 2.
O6paboTka CTpOK ¢
HCIOJIb30BaHUEM

GbyHKIUI cTaHIapTHOM

OMOIMOTEKH SA3BIKA
IPOTPaMMHUPOBAHHS.
3. I'enepanus Bcex
CJIOB,
yIIOBJIETBOPSIFOIINX
3aJIaHHOMY YCJIOBHIO

m _ids=31937232,31937340

http://compscience.narod.ru/

https://Ibz.ru/metodist/authors/i

nformatika/3/eor1l.php

https://resh.edu.ru/subject/19/11/

3.5

AJITOPUTMBI

Maccussl

[IpuBOoAMTE TPUMEPHI

https://uchebnik.mos.ru/catalogue?
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o0paboTku
maccuBoB (10
4acoB)

IIOCJIEZI0BATEIBLHOCTH
yucen. Beruncnenue
0000IEHHBIX
XapaKTEPUCTUK
3JIEMEHTOB MacCUBa
WJIA YUCIIOBOM
IIOCJIEZI0BATEIBLHOCTHU
(cymMmBl,
MIPOU3BEICHNUS,
CpeIHero
apudmeTnyeckoro,
MUHHUMAJIBHOTO U
MaKCUMaJIbHOTO
3JIEMEHTOB,
KOJIMYECTBA
3JIEMEHTOB,
YIOBJIETBOPSIOIIIAX
3a/IaHHOMY YCIIOBHIO).
JIuHeHbIN TOUCK
3a/IaHHOTO 3HAYEHUS B
Maccuse. CopTupoBKa
OJIHOMEPHOT'0 MacCHUBa.
[IpocTeie MeTo b1
COpPTUPOBKH (METOJT
My3bIpbKa, METO]T
BbIOOpPA, COPTUPOBKA
BCTAaBKaMH).
CoptupoBka
cnussHuEM. beicTpas
COpPTHUpPOBKA MaccuBa

OJIHOMEPHBIX U

JABYMCPHBIX MaCCHUBOB.

[TpuBOIUTH MpUMEpPHI
3a/1a4 u3
MTOBCETHEBHOM JKU3HH,
MpEeANOararonmx
UCIIOJIb30BaHUE
MacCHBOB.
Pa3pabareiBath 1
OTJIQ)XKHBATh
IPOrPaMMBl,
peanusyromme
TUTIOBBIE AITOPUTMBI
00paboTKu
OJTHOMEPHBIX U
JIBYMEPHBIX MaCCHBOB,
Ha BBIOPaHHOM SI3bIKE
MIPOrPaMMHUPOBAHHUS.
PazpabatbiBaTh
MIPOTPaMMBI JIJIst
peIIeHus: TPOCTHIX
3a/1a4 aHaIn3a
JTAaHHBIX.
[IpakTrnueckue

paboTtsr: 1.
3anojaHeHre MaccuBa.
2. Briunucnenue
0000IIEHHBIX
XapaKTePUCTHK
MaccuBa (YUCIOBOM

class_level ids=11&subject progra
m _ids=31937232,31937340
http://compscience.narod.ru/
https://Ibz.ru/metodist/authors/i

nformatika/3/eor1l.php

https://resh.edu.ru/subject/19/11/
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(amroputm QuickSort).
JIBOMYHBIN OUCK B
OTCOPTUPOBAHHOM
MaccuBe. [[BymepHbie
MacCUBBI (MaTPHIIBI).
AJNTOPUTMBI
00pabOTKH ABYMEPHBIX
MacCHBOB: 3aII0JTHEHUE
JIBYyMEPHOTO
YHCIIOBOTO MAacCCHBA 110
3aJJaHHBIM TTpaBHUIIaM,
MOKCK DJIEMEHTA B
JBYMEPHOM MAacCHUBE,
BBIUHCJICHHE
MaKCUMyMa
(MMHMMYMa) U CyMMBbI
JIIEMEHTOB
JIBYyMEPHOTO MacCHBa,
NEePEeCTaHOBKa CTPOK U
CTOJIOIIOB IBYyMEPHOTO
MaccuBa. PazpaboTtka
MIpOrpaMM JJist
PEIIeHHSI TPOCTHIX
3aj1a4d aHaJK3a JTaHHBIX
(ouncTKa TAaHHBIX,
KJ1accupuKanus,
aHaJIU3 OTKJIOHEHUN)

MOCJIEIOBATEIBLHOCTH ).
3. ITouck
MHUHUMAaJIbHOTO
(MaKCHMaJIbHOTO)
AJIEMEHTA B YUCIIOBOM
Maccuge. 4.
JInHENHBIN TOUCK
3aJIaHHOTO 3HAYCHUSI B
Mmaccuse. 5. [IpocTeie
METOJIbI COPTUPOBKHU
MaccuBa. 6. beictpas
COpPTUPOBKA MacCHUBA.
7. JIBOMYHBII IIOHCK.
8. ObpaboTka MaTpHuIL.
9. AHanmu3 aHHBIX

Pasznen 4. Unpopmaunonnbie Texnosoruu (14 yacos)

4.1 Oo6paboTka TekcToBbIN TIpoLIECCOD.

Pa3pabatriBaTh

https://uchebnik.mos.ru/catalogue?
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TEKCTOBBIX PenaktupoBanue u CTpYKTYypy nokymenra. class level ids=11&subject progra
JTOKyMEHTOB (6 dbopmatupoBaHue. Hcnonp30Bath m _ids=31937232,31937340
4acoB) [Tposepka opdorpapuu cpeicTBa http://compscience.narod.ru/

U TPaMMaTHKH.
CpencTBa nomcka u
aBTO3aMEHBI B
TEKCTOBOM
poreccope.
Hcnonbp3oBanue
CTHIIEH.
CTpyKTypupOBaHHbIE
TEKCTOBbIE JOKYMEHTBI.
CHockH, OTJIaBJICHHE.
KonnexrusHas pabota
C IOKyMEHTaMHU.
HNHCcTpyMeEHTBI
pELeH3UPOBaHUS B
TEKCTOBBIX
IPOLIECCOPAX.
OO6nauHble CEPBUCHI.
JlenoBasi mepenucka.
Pedepar. [IpaBuna
IIUTHPOBAHUS
WCTOYHUKOB H
odopmITeHHS
o6ubamorpaduueckux
ccbutok. Odopmienue
CIHCKA JUTEPATYPHI.
CrangapTsl
o6ubnuorpaduuecknx

aBTOMaTHU3alMU IpU
CO3JIaHUH JJOKYMEHTA.
IIpumMeHnaATH paBuIa
LUTUPOBAHUS
HUCTOYHUKOB U
odopmIteHUs
oubmmorpaduyeckux
ccbuloK. [IpuHuMaTh
y4yacTue B
KOJIJIEKTUBHOM padoTe
Ha/l JOKYMEHTOM.
Brinonasats Habop u
MIPOCTYIO BEPCTKY
MaTeMaTHYeCKHX
TEKCTOB.
IIpakTrHueckue
paGotsr: 1. BépcTka
JIOKYMEHTOB C
MaTeMaTHYECKUMHU
dbopmynamu. 2.
MHorocTpaHu4HsbIe
JOKYMEHTHI. 3.
KonnextuBnas pabora

C JOKYMCHTaMH

https://Ibz.ru/metodist/authors/i
nformatika/3/eor1l.php
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https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
https://uchebnik.mos.ru/catalogue?%20class_level_ids=11&subject_program%20_ids=31937232,31937340
http://compscience.narod.ru/
https://lbz.ru/metodist/authors/i%20nformatika/3/eor11.php
https://lbz.ru/metodist/authors/i%20nformatika/3/eor11.php
https://resh.edu.ru/subject/19/11/

onucaHuil. 3HAKOMCTBO
C KOMIIBIOTEPHOM
BEPCTKOM TEKCTA.
TexHuueckue cpeacTa
BBOJIa TEKCTA.
Criennanu3upoBaHHbIE
CpeacTBa
peIaKkTUpOBaAHUS
MaTeMaTHYeCKUX
TEKCTOB

4.2

Amnanu3s ganubix (8
YacoB)

AHanu3 JaHHbIX.
OcHoOBHBIC 331241
aHaju3a JaHHBIX:
MIPOTHO3UPOBAHUE,
KIaccupuKanus,
KJIaCcTepU3aIlysl, aHaIHu3
OTKJIOHEHMH.
[TocnenoBaTeIbHOCTH
pelieHus 3a1a4y
aHaJM3a JaHHBIX: cOOp
MIEPBUYHBIX JTAHHBIX,
OYMCTKA M OLIEHKA
Ka4yeCcTBa JaHHBIX,
BBIOOp M/MITH
MOCTPOCHUE MOJIEH,
npeoOpa3oBaHue
TAHHBIX, BU3yaTH3aIus
JTAHHBIX,
WHTEpIpeTaIus
pEe3ynbTaTOB.

IIpuBOAUTH IPUMEPHI
3aJla4 aHaIu3a
naHHbIX. I1oscHITE Ha
npuMepax
MOCIIEJOBATEILHOCTh
pelieHus 3aaa4y
aHaIW3a JaHHBIX.
Pemate npoctsie
3aJa4d aHajIu3a
JIAHHEIX C ITOMOIIBIO
AJIEKTPOHHBIX TAOJHII.
Hcmons30BaTh
COPTHUPOBKY U
(GUIBTPBHI.
Hcnons30BaTh
CPEACTBA JIEJIOBOU
rpaduky s
HaIJISAJHOrO
MPEJCTaBICHUS
NaHHBIX. Pemars

https://uchebnik.mos.ru/catalogue?

class level ids=11&subject progra
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IIporpammubIe
CpEeICTBA U UHTEPHET-
CEPBUCHI JIJIs
00paboTKu 1
[peJICTaBICHUS
JlaHHbIX. boJibiue
nanHbele. MamnmHHOe
oOydeHwue.
HHTennexTyanbHbli
aHaJIN3 JaHHBIX.
AHanus3 JaHHBIX C
MTOMOIIBIO
SIEKTPOHHBIX TAOJIHII.
Brrancnenue cymmebl,
CpeIHero
apudmeTnyeckoro,
HauOO0JIbIIErO
(HaMMEHBIIETr0)
3HAUYEHMsI IMara3oHa.
Brruncnenue
KodduimeHTa
KOPPEJALHH IBYX
PAIOB JaHHBIX.
ITocTpoenne
CTOJI0YATEIX,
JIMHEHWYATBIX U
KpPYTOBBIX IHarpamM.
ITocTpoenue rpagukos
¢ynkuuit. [Togbop
JIUHUU TPEH/A,

IIPOCTHIE PACUETHBIE U
ONTHUMH3AIOHHBIE
3a/la4¥ ¢ MOMOIIbIO

ANEKTPOHHBIX TAOJIHII.

[IpakTnueckue
paboter: 1. AHanu3
JAHHBIX C TTOMOILBIO
3JIEKTPOHHBIX TAOJHIL.
2. Harnsimnoe
MpeACTaBICHUE
pE3yNbTaToB
CTaTHUCTUYECKOI
00pabOTKH JaHHBIX B
BUJIE THarpaMM
cpencTBamMu
penakropa

AJIEKTPOHHBIX TAOJHII.

3. [log6op nunum
TpeHAa,
MPOTHO3UpPOBaHUE. 4.
YucnenHoe peuieHue
yYpaBHEHUH C
MTOMOIIIbIO TTOI00pa
napameTpa. 5.
Penrenue 3amau
OTNITUMU3AIINH C
MOMOIIIbIO
AIIEKTPOHHBIX TAOIIHIL




pelieHue 3aaau
MIPOrHO3UPOBAHUS.
YucnenHoe penieHue
yYpaBHEHUH C
MOMOIIbIO TTO00pa
napameTrpa.
OntuMuzanus Kaxk
MOMCK HAWJTYYIIIEro
pelIeHUs B 3aIaHHBIX
ycnoBusix. LleneBas
Gynkuus,
OTpaHHYCHUS.
JlokanbHbBIE U
IJI00aTBHBIN
MHHHMMYMBI [IEJIEBOU
¢yskun. Pemenune
3a/1a4 ONTUMHU3AINH C
TTOMOIIIBIO
ANEKTPOHHBIX TAOJIHIIL

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

14

136




11 KJIACC

Ne HaummeHoBaH IIporpammHoe conepkanue XapakTepucTHKA OCHOBHBIX BU/I0B SeKTpomHbIE JesiTeqibHOCT
ue pa3iesioMm NesITeJIbHOCTH YYAIIUXCS (undposhie) b YUHTEJs €
n TeM ydeTom
/  mporpammbli, obpasoatert, MporpaMMbl
n  KOJHYECTBO Hpie peCypent BOCITUTAHUS
4acoB
Pa3nea 1. Teopernueckue ocHOBbI HH(popMaTukH (18 yacos)
TeopeTrndeckue moaxo/bl K OLCHKE XapakTepr30BaTh Pa3IHuHbIC YcraHoBiIeHUE
KoJIMuecTBa MH(POpPMALIUK. 3aKOH TEOPETHYECKHE TTOAXOIbI K OIICHKE JIOBEPUTEIIbHBI
anauTuBHOCTH MHOopManuu. Popmysia KOJIn4ecTBa MH(OpMaLUH. X OTHOLICHUH C
Xaptinu. Madopmaius 1 BEpOSITHOCTb. OnwuceiBaTh n3ydaemblie anroputmbl | https://uchebnik. = oOyvaromumuc
®opmymna lllenHoHA. ANTOPUTMBI C)KaTHs IaHHBIX, CPABHUBATH mos.ru/catalogu | s,
cxaTus TaHHbIX. Anroputm RLE. pe3yabTaThl X padoTsl. Pemath e?class level id = cmocoGcTByrOIY
AnroputMm Xadpdmana. Anroputm LZW. 3a7a4ym Ha ompeneneHue Bpemenn | s=10&subject p  wmx
1 AJITOPUTMBI CXKATHSI TAHHBIX C nepeiauy JJaHHBIX 110 KaHaly CBsi3u ¢ - fogram_ids=319 = mo3uTHBHOMY
HepopmaL MOTEepSMU. Y MEHbILIEHUE TTYyOUHBI M3BECTHBIMU XAPAKTEPUCTUKAMU. 37232,31937340 = BOCTIpUSITHIO
i KoaupoBaHus 1BeTa. OCHOBHBIC HUICH [MosicHATs PUHIMITBEI OOHApYKeHus | http://compscien = oOydJaronuMuc
1.1 HHpopMaLLt anroputMoB cxarus JPEG, MP3. Y MCTIPABIICHHSI OIMOOK TIPH ce.narod.ru/ s TpeOOBaHU I
OHHbIE CkopocTh nepeayu JaHHBIX. nepeaave JaHHBIX C TOMOIIBIO https://Ibz.ru/me = u mpockO
Hlp(;) Heeent 3aBUCHUMOCTb BPEMEHHM MEpeaau OT MIOMEXOYCTOMUUBBIX KOJIOB. todist/authors/in = yuwnrens,
(10 sacos) UH(POPMALIMOHHOTO 00BEMA TaHHBIX U [osicHATh 3HaUEHHE OHATUI formatika/3/eorl mpuBnedeHHIO
XapaKTEPUCTHK KaHalla CBs3H. [IpHumrHEI «CHUCTEMay, «IIOJICHCTEMAay, 0.php UX BHUMaHHS K
BO3HUKHOBEHHS OIIMOOK MPH repeaayue «CUCTEMHBIH 3G hexT?, https://resh.edu = o6cyxaaemoit
naHHbIX. Kosipl, Mo3BosIsIoNme «yTpaBJIeHHE; 3HaUeHne oopaTHoi | .ru/subject/19/1 wa ypoke
0OHapY)KMBATh U MCIPABJIATH OIIUOKH, CBSI3H VIS JIOCTH)KEHHUS [SITH 0/ UHpOpMAIHH,
BO3HHKAIOIINE MPH TIepeiaue TaHHbIX. ynpasienus. [Ipaktudeckue paboThI: AKTHBU3AI[HH
Paccrossane Xammunra. KogupoBanue ¢ 1. Cxxatre JaHHBIX C TTOMOIIBIO UX
noBropeHueM 6uToB. Kol XomMMuHra. anroput™ma RLE. 2. Cxatue nannbIx [I03HABATEJILHO
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Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
B3auMozeiicTBue. CuctreMHbin 3 PeKT.
VYrpasnenue kak HHHOPMAITMOHHBIN
npouecc. OOpaTHas CB3b

¢ moMoInbo anroputma Xahdmana.
3. Cxarue NaHHBIX C MOTEPSIMU
(anroputmer JPEG, MP3). 4.
[TomexoycToituuBbBIC KOJIbI

1.2

Mopaenuposa
uue (8
4acoB)

Mopaenu u mogenupoBanue. Llens
MOJIETUPOBaHUs. AJIEKBaTHOCTh MOJIENH
MOJIETTUPYEMOMY OOBEKTY WIIH
MIPOLIECCY, eI MOJICTUPOBAHUSI.
dopmanuzanus NPUKIAJAHbIX 331a4.
[IpencraBnenue pe3yabTaToB
MOJICIIMPOBAHUS B BUJE, yIOOHOM IS
BOCTIpUATHS YesioBeKkoM. [ paduueckoe
MPEJCTABICHUE JAHHBIX (CXEMBI,
tabmuipl, rpadukn). ['padgsl. OcHOBHEIE
nousatus. Buasl rpagos. Onucanue
rpadoB ¢ TOMOIIBIO MAaTPHI] CMEXHOCTH,
BECOBBIX MaTPHIl, CIUCKOB CMEKHOCTH.
Penienune anroputMuuecKux 3ajad,
CBSI3aHHBIX C aHAJIM30M IpadoB
(mocTpoeHue ONTUMAIIBHOTO MTYTH
MEXy BeplinHaMu rpada, onpeaeieHne
KOJIMYECTBA PA3IIMYHBIX ITyTEH MEXKIY
BEpITUHAMH OPUEHTHPOBAHHOTO
arukandeckoro rpaga). lepebs.
bunapnoe nepeBo. JlepeBps Moucka.
Crioco6b1 06x0/1a iepeBa.
IIpencraBnenue apupmMeTHUECKUX
BBIPAKEHUI B BUJIE iepeBa. JIMCKpeTHBIE
UTPBI IBYX UTPOKOB C MOJHON
uHpopmarnueit. [Toctpoenue aepesa

OnpenensiTb NOHATUS «MOJEIbY,
«MOJEIMPOBAHUEY.
Knaccudunuposars Mosienu no
3aJJaHHOMY OCHOBaHuI0. OnpenensrTsb
L[eJIb MOJICJINPOBAHUS B KOHKPETHOM
ciryuae. [IpuMeHsATh anropuTMbl
HAaxO0KJICHUs KpaTdyaulux ImyTen
MEXy BEPIIMHAMU
OpPUEHTHPOBAHHOTO Tpada.
IIpuMeHATH anropuTMbI
OIIpEACIIEHUS KOJINYECTBA
Pa3IUYHBIX yTEH MeX1y
BEpLIMHAMU OPHUEHTUPOBAHHOTO
anukimdeckoro rpaga. [IpuBoauts
IPUMEPHI UCIIOIB30BAHMUS 1€PEBHEB
U rpadoB MpHU ONMHUCAHUU OOBEKTOB U
MIPOLIECCOB OKPY’KAIOILIETO MUPA.
CtpouTs aepeBo nepedbopa
BapHaHTOB. XapaKTepU30BaTh UTPY
KaK MOJIEJIb HEKOTOPOM CUTYyalluH.
JlaBatp omnpeneneHue BIMTPBIITHON
ctpaterud. ONUCHIBAThH
BBIMTPBIIIHYIO CTPATETHIO B
3aJJaHHOM UTPOBOM CUTyalluH B
dbopme nepeBa WU B TAOJIMYHON
dopwme. [TosACHITH MOHIATHS
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0/

v

71
JIEATENBHOCTH;
Mmooy XKJIeHUE
oOy4Jaronmxcs
coOronaTh Ha
ypoKe
OOIIENPUHSATHIC
HOPMBI
ITOBEICHUS,
paBUIIa
00LIEeHUS CO
CTapIIUMH H
CBEPCTHUKAMH,
IIPUHIIAITBI
yaeOHOMH
JUACIUILINHEI U
caMOOpraHu3aI|
1505
MIPHUBJICYCHHE
BHUMAaHMS
o0yJaronuxcs
K [IEGHHOCTHOMY
aCTIeKTy
M3y4aeMbIX Ha
ypoKax
SIBJICHUH,
OpraHu3aIus
ux paboThI ¢
[IOJIy4acMOU Ha

ypoke
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nepedopa BapuaHTOB, OMHUCAHUE
CTpaTeruu Urpbl B TabIMuHON opme.
BbMrpbliiHbie 1 IPOUTpHILIHbIE
MO3ULIMHU. BeIurpseininelie ctpaTteruu.
CpencTBa HCKYCCTBEHHOI'O UHTEIUIEKTA.
CepBHCHI MAaIIMHHOTO NIEPEBOJIA U
pacro3HaBaHUs YCTHOU PEYH.
KorautuBHbIE CEPBUCHI.
Wnentndukanus u mouck n300pakeHuid,
pacrio3HaBaHUE JINI.

Camoo0yuaroniyecs CUCTEMBI.

HckyccTBEeHHBIN MHTEIIEKT B
KOMITbIOTEPHBIX UIpax. Mcnonab3oBaHue
METO/I0B UCKYCCTBEHHOI'O MHTEIJICKTA B
oOyyaromux cuctemax. Mcmonp3oBanue
METOJ0B UCKYCCTBEHHOTO HHTEJICKTA B

poOotoTexHuke. UHTEpHET Bewiei.
[lepcrieKTUBBI Pa3BUTHSI KOMITBIOTEPHBIX
MHTEJUIEKTyaJIbHBIX cucTeM. HelipoHHbIE
ceTu

«UCKYCCTBEHHBIN UHTEIIIEKT»,
«MamuHHoe o0yueHuey. [IpuBoanTe
IIPUMEPHI 3a/1a4, PEIIAEMBbIX €
IIOMOUIBIO0 UCKYCCTBEHHOI'O
uHTesuIeKTa. [IpakTueckue paboThI:
1. IToucK BBIMIPBIIIHON CTPATErUH B
Urpe ¢ MoTHOU nHpopMaruei. 2.
CpencrBa HCKYCCTBEHHOIO
MHTEJJIEKTa

COLIMAJIBHO
3HAYUMOU
nHpopManuei;
BKJIIOUEHUE B
YPOK UTPOBBIX
IIPOLIENYp C
LEJIbIO
MoA/IepKAHUS
MOTHBAIIAH
o0yJaromuXxcst
K MOJIy4EHHUIO
3HAHWM,
HATaKUBaHUIO
MO3UTUBHBIX
MEXJIMYHOCTH
BIX OTHOIICHUMN
B KJ1acce.
IIpumeHeHne
Ha ypoKe
WHTEPAKTUBHBI
X (hopMm paboThI
C
o0yJaronmMuc
ST
WHTEJUICKTYallb
HBIX UTP,
CTHUMYJTHP YOI
ux
MO3HABATEIIbHY
10 MOTHBAITHIO




Paznes 2. Anropurmbl 1 nporpammupoBanue (50 yacos)

00yYaromIuXCs;
BKJIIOYEHME B
YPOK HTPOBBIX
MpoIeayp C
LIENTBIO
MOIJIEPKaAHUS
MOTHBAIUH
00 yJaromuxcst
K ITOJIY9CHHUIO
3HAHUMH,
HaJIa)KUBAHUIO
MMO3UTHBHBIX
MEKINYHOCTH
BIX OTHOIICHUM
B KJIacce;
WHUITUUPOBAH
ue u
MOJIJIEPKKA
HCCIIeIOBATEI
bCKOH
JIeSITEIIbHOCTH
o0yJaromuxc
s

2.1

DJIeMEHTHI
TEOpUHr
AITOPUTMOB
(6 gacoB)

dopmanuzanusi MOHATHS aJrOpUTMA.
MammuHa TrroprHTra Kak yHuBepcaabHas
MoJienb Beiunciennil. Tesuc Yépua—
Trropuara. Mammsa [locra.
Hopmanshsie anropudmer Mapkosa.

IlosicHsTH MOHSATHS
«BBIYUCIUTEIBHBIN TPOLECCY,
«CJI0XHOCTb aIrOPUTMAay,
«(pPEeKTUBHOCTH AITOPUTMAY.
[TpuBoaUTH pUMEPHI 3P PEKTUBHBIX

https://uchebnik.

mos.ru/catalogu
e?class_level id
s=10&subject p
rogram_ids=319
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2.2

ANTOpUTMBI
U CTPYKTYPBI
JAHHBIX (28
4acoB)

AJNTOPUTMUYECKH HEPA3PEIIUMBbIE
3a/1a4yu. 3a/1a4a OCTaHOBA.
HeB03M0XHOCTH aBTOMaTUYECKOM
oTiagku nporpaMm. OLIEHKa CIOXKHOCTH
BBIYHMCIICHHH. Bpemst paboThl 1 00bEM
WCIIOJIb3YEMOU MaMsTH, X 3aBUCUMOCTh
OT pa3Mepa UCXOAHBIX JaHHBIX. O1leHKa
ACUMITTOTUYECKOM CIIOKHOCTH
AITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOM CIIOKHOCTH.
[TepeGopubie anropuT™Mebl. [Ipumepbl
Pa3IMYHBIX AITOPUTMOB PELICHUS OAHOU
3a/1a4, KOTOPbIE UMEIOT Pa3IUYHYIO
CJIO’KHOCTh

[Torck MpOCTHIX YUCEIN B 33JAHHOM
JMara3oHe ¢ TOMOIIBIO allTOPUTMa
«pemiero IparoceHayr.
MHoropa3psaHbIe [eNble Yncia, 3aa4n
IMHHOM apudmetuku. CrnoBapu
(accolMaTUBHBIE MACCHBHI,
O0TOOpaskeHHs). XIUI-TaOIUIIBI.
[TocTpoenue anhaBUTHO-YACTOTHOTO
cIIoBaps JUIS 3aJaHHOTO TEKCTa. AHAIN3
TEKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeNbHOCTEH MO
mabmnony. PerynspHbie BeIpaXeHUs.
YacroTHbii ananmu3. CTeku. AHaIU3
MIPABMWIIBHOCTH CKOOOYHOTO BBIPKEHUS.
Brruncnenue apupmeTniaeckoro
BBIPQYKEHUS, 3aIIMCAHHOTO B

anroputmMoB. COCTaBISITh
MIPOrPaMMBI JIJIsI MAILIMHBI
Trropunra. Mcnonas3oBaTh
HOpMaJbHbIe aropudmMel Mapkosa.
JlaBaTh OLIEHKY CIIO’KHOCTH
U3BECTHBIX aJITOPUTMOB.
[TpakTuyeckue paboTs: 1.
CocraBieHre IpoCcTol MPOrpaMMBl
JUTSI MAITUHBI ThIOpUHTA

Hcnonb30BaTh anropuTM «pemiero
DOpatocheHa» 1ist MOUCKa MPOCTHIX
qrcen B 33JJaHHOM JHara3oHe.
[TosicHATh MpUHLIUIIBEI 00PAOOTKH
MHOTOPAa3PSATHBIX IENbIX YUCeT U
peann30BbIBaTh COOTBETCTBYIOIINE
QJITOPUTMBI Ha SI3BIKE
nporpaMMupoBanus. [IpuMeHSITH
cioBapu (acCOIMaTUBHBIE MACCHUBHI,
0TOOpaXeHws) B 3a/1a4ax 00pabOTKH
JIaHHBIX. BBINOIHATE IpOCTOU
aHaJIM3 TeKCTa Ha €CTECTBEHHOM
SI3BIKE, B TOM YHUCIIE C
HCIIOJIb30BAHNUEM PETYJISIPHBIX
BbIpaKeHH. [10SICHIATH TPUHLIMIIBI
paboTHI CTEKa U OYepeH,

37232,31937340
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noctdukcHoi popme. Odepenn.
Hcnonp3oBanue ouepenu ass
BPEMEHHOI'O XpaHEHUs JaHHBIX.
CsszHble criucku. Peannsanus creka u
Ouepeiu C MOMOIIBIO CBSI3HBIX CIHCKOB.
Anroputmsl Ha rpadax. [loctpoenune
MUHUMAaJIbHOI'O OCTOBHOTO JIEPEBA
B3BEIICHHOI'O CBS3HOI'O
HEOPHEHTUPOBAHHOTO rpada. O6xox
rpada B rryouny. O6xon rpada B
mpuny. KoiandecTBo pa3nuyHbIX MyTei
MeEX1y BEpUIMHAMH OPUEHTUPOBAHHOTO
aIMKINYecKoro rpada. AIroputm
HetvikcTpel. Anroputm dnoitna—
Yopmamia /lepeBbs. Peannzanus gepena
C TIOMOIIIBIO CCHUIOYHBIX CTPYKTYP.
JIBonunbIe (OMHApHBIE) T1EPEBbSI.
[Toctpoenue nepea /i 3a1aHHOTO
apu(pMEeTUYECKOTO BHIPAKEHUS.
PexypcuBHBIEC alrOpuTMBI 00X0/12
nepesa. Mcnonp3oBanue creka u
ouepean it 00Xo/a Jepena.
JluHamuueckoe mporpaMMHpOBaHUE KaK
METO/I peLIeHHUs 33/1a4 C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3yJIbTaTOB. 3a/1auH,
peliaeMble ¢ TOMOIIbIO JMHAMUYECKOTO
MIPOrPaMMHUPOBAHUS: BEIYHCICHUE
PEKYPCUBHBIX (DYHKIMH, TOACUYET
KOJIMYECTBA BAPUAHTOB, 331a4U
ONITUMH3AINH

UCTIOJIB30BATh CTEKH U O4epe s
pelIeHUs aIrOPUTMUYECKUX 3a/1a4.
Peanu3oBbIBaTh U UCIOJIB30BATh
JTBOWYHBIC (OMHAPHBIC) ACPEBhS U
rpadbl 175 peuieHus 3aaa4
00paboTku gaHHBIX. Mcnons30BaTh
JMHAMUYECKOE IPOrpaMMHUPOBAHNE
JUTSL BEIYMCIICHUS] PeKYPCHUBHBIX
GbyHKIMH, MOACYETa KOINYECTBA
BapHUaHTOB U PEIICHUS 3a/1a4
ontumuzanu. [Ipaktuaeckue
pabotsr: 1. [Touck mpocThIX Uncen B
3aJlaHHOM Juana3one. 2. Peanu3zanus
BBIUHCIICHUI ¢ MHOTOPA3psTHBIMU
yuciami. 3. [loctpoenue
an(aBUTHOYACTOTHOTO CIOBAps AJIs
3aJIaHHOTO TeKCTa. 4. AHAINU3 TeKCTa
Ha €CTECTBEHHOM S3BIKE. 5.
Brruncnenue apupMeruieckoro
BBIPQXEHHUSI, 3aIICAHHOTO B
noctukcHoi popme. 6.
Hcnonb3oBanue ouepenu. 7.
Hcnonb3oBanue nepeBbeB It
BBIYHCIICHHS apU(METHICCKIX
BBIPKEHMI. 8. BbIUMCIIEHHE TMHBI
KpaT4yaiero myTH MExXy
BepIIrHaMu rpada (anropuTm
Hetikctpel). 9. Beruncienue
PEKYPCUBHBIX (DYHKIIU C TTOMOIIBIO
JTUHAMHYECKOTO




2.3

OcHOBBI
00BEKTHO-
OpUEHTHUPOB
AHHOTO
IPOTPaMMHUP
oBanus (16
4acoB)

[Tonsitue 06
00BEKTHOOPHUEHTUPOBAHHOM
nporpaMMupoBaHuu. OObEKTHI U
kjaccel. CBOMCTBA U METO/1bI OOBEKTOB.
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOT'O TIOXO/1A.
Hukancymnsamnus, HacleI0BaHueE,
nosumopdusm. Cpenbl ObICTPOi
pa3paboTKU MPOTPaMM.
[TpoexTrpoBanue uHTEpPeiica
noJsib3oBareds. Mcrnonb3oBanne roToBbIX
YIPaBIISEMBIX JIEMEHTOB IS
noctpoenust uurepdeiica. O030p A3BIKOB
nporpammupoBanus. [Tonstue o
napagurmax nporpaMMUpOBaHUS.
N3y4enne BToporo si3bika
IIPOrPaMMHUPOBAHMUS

nporpammupoBanus. 10. [loacuér
KOJIMYECTBA BAPUAHTOB C MIOMOILBIO
JTUHAMHYECKOT0
nporpammupoBanus. 11. Pemenue
3aJ1a4 ONTUMH3AIUH C IOMOIIBIO
JTUHAMUAYECKOT0 MPOTPaMMHUPOBAHUS

[TosicHATH OCHOBHBIE IPUHIUIIBI
00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanus. [IpoektupoBarthb
U MCII0JIb30BaTh MIPOCTHIE KJIACCHI
00beKTOB. [IpoekTHpOBaTH HEpapXun
KJIACCOB ISl ONMCAHMSI IPEAMETHOM
obmactu. Pa3pabaTtriBaTh
MIPOrpamMMBbI ¢ TpadUIeCKUM
uHTepdeiicom. MzyuaTs BTOpOil A3bIK
nporpamMmupoBanus [IpakTuueckue
pabotsr: 1. Mcnonp3oBaHne TOTOBBIX
KJIaccoB B nporpamme. 2. PazpaboTtka
MIPOCTOM MPOTPaMMBI €
HCIIOJIb30BAHHUEM KJIACCOB. 3.
Pa3paboTka kitacca, UCIIONB3YIOIIETO
uHKancynsauuio. 4. Pazpabotka
nepapxuu kiaccos. 5. Pazpabotka
IpOrpamMMsbl ¢ TpaduuecKuM
uHTepdeiicom
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Pasznen 3. Uudopm

3.1

Kommnsrorep
HO-
MaTemMaTruye

alUMOHHbIE TexXHOoJIoruM (48 yacos)

OTaIbl KOMIIBIOTCPHO-MATEMATUYCCKOT'O
MOZACIIMPOBAHUA: TIOCTAHOBKA 3a/1a4H,

pa3paboTka MOJIeNN, TECTHPOBAHNE

Brigensats sTamnsl KOMIIBIOTCPHO-
MaTEMaTUUICCKOTO MOACIINPOBAHUS U
PE€ATIN30BbIBATh UX C IOMOIIBIO

https://uchebnik.
mos.ru/catalogu
e?class level id
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CKOE MOJICJTH, KOMITBIOTEPHBIN YKCIIEPUMEHT, = IPOrPaMMHOTO 00CCIICUSHUSI. s=10&subject p
MOJICIIUPOBA aHaJIU3 Pe3yJIbTaTOB MoJenupoBaHusi. | [10oSCHATH HEOOXOUMOCTD U rogram_ids=319
uue (8 Jluckperrsanus Ipyu MaTeMaTHYeCKOM | CYITHOCTh JMUCKPETU3ALNH MTPU 37232,31937340
4acoB) MO/JICIIMPOBAHUH HEMPEPHIBHBIX peIlICHUH BBIYUCIIUTEILHBIX 3a/1a4 C http://compscien
nporieccoB. MoJennpoBaHUe TBUKCHUS. = TIOMOIIBEO KOMITBIOTEPOB. ce.narod.ru/
MonenupoBaHue OUOIOTHYECKUX Hcnonb30BaTh MMUTAIIMOHHOE https://1bz.ru/me
cucreM. MaTeMaTH4ecKue MOJICIH B MO/JICIMPOBAaHUE, B TOM YHCIIE HA todist/authors/in
9KOHOMHUKE. BbrunciaurenbHbie OCHOBE BEPOSITHOCTHBIX MOJICIICH. formatika/3/eorl
AKCIEPUMEHTBI C MOJIETISIMH. OO6pabatbIBaTh pe3ynbTaThI 0.php
KommbloTepHOe MOJICTUPOBAHUE CUCTEM  dKCrepuMeHTa. [IpakTuueckue https://resh.edu
yrnpasneHus. O0paboTka pe3yabTatoB | paboTsl: 1. MonenupoBaHue u/subject/19/1
JKCIEpUMEHTa. MeTo/l HAMMEHBIIUX | JIBIXKCHHS. 2. MojenrpoBaHue 0/
kBapaToB. OIIEHKA YHCIOBBIX OHMOJIOTUYECKHUX CHCTEM. 3.
apaMeTPOB MOJICTUPYEMBIX O0OBEKTOB H | MIMHTAIIMOHHOE MOJICITUPOBAHKE C
npoueccoB. BoccraHoBieHne nomoIbo Meroaa Mounre-Kapo. 4.
3aBUCHUMOCTEN MO pe3ybTaTam O06paboTka pe3yabTaToB
AKCIIEPUMEHTA. BepOSITHOCTHBIE MOJICITH. = SKCIIEPUMEHTA
Meroast MonTe-Kapno. IMutannonHoe
MojenupoBaHue. CHCTEMbI MACCOBOTO
o0CITyKHUBaHUS
TabmuuHbIe (PENIAIIMOHHBIC) 0a3bI XapakTepru3oBaTh 0a3y JTaHHBIX KaK https://uchebnik.
naHHbIX. Tabmuia — mpencTaBIeHHE MO/IENb TIPEAMETHOM 00/1aCTH. mos.ru/catalogu
CBeIeHUI 00 OTHOTUIIHBIX 00BeKTax. | I[IpoeKTHpOBaTH MHOTOTAOIHYHYIO e?class_level_id
Bastr [Tone, 3anuck. Kirou tabnuiel. Pabora ¢ | 6a3y ganabpIx. OCyIIeCTBISATh BBOJ U S=10&Su_biect p
rOTOBOM 0a30il TaHHBIX. 3alOJHEHUE  PEIaKTUPOBAaHHUE JAHHBIX. rogram_ids=319
3.2 nmannbix (10
wacos) 0a3bl qaHHbIX. [ToMCK, cOpTUPOBKA U OcyIecTBIATh COPTUPOBKY, Iouck u  37232,31937340

¢bmIbTpanus 1aHHBIX. 3aMIPOCHl HA
BBIOOPKY JJAaHHBIX. 3aIPOCHI C
napaMmerpamu. Boraucinsemsble mosns B
3anpocax. MHOroTa0Iu4YHbIC Oa3bl

BBIOOp /IaHHBIX B TOTOBOH 0aze
naHHbIX. DOPMUPOBATH 3aMIPOCHI HA
MIOMCK JJAHHBIX B CPE/I€ CUCTEMBI
ylpaBiieHUs 0a3aMH JaHHbIX.

http://compscien
ce.narod.ru/

https://Ibz.ru/me
todist/authors/in
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JIaHHBIX. THIIBI CBA3EN MEXKITY
TabimuaMu. BHEIHUN KITI0Y.
IlemocTHOCTD 0a3bl JaHHBIX. 3aMPOCH K
MHOI'0TaO0IMYHBIM 0a3aM JaHHBIX.
OCHOBHBIE IPUHITUITEI HOPMAIU3AITUN
0a3 maHHBIX. SI3BIK yIIpaBICHUS
naaabiMua SQL. Co3nanue mpocThix
3arpocoB Ha si3pike SQL Ha BEIOOpKY
JAHHBIX U3 OOHOU TaOJIMIIBL.
Hepensmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIC CUCTEMBI

YrpaBiarh 6a30i JTaHHBIX C
TTOMOIIIBIO TTPOCTHIX 3aIPOCOB Ha
s3p1ike SQL. [ToscHATh o6nacTu
MIPUMEHEHHUSI, TOCTOUHCTBA U
HEJIOCTAaTKU HEePEIIITUOHHBIX 0a3
JAaHHBIX B CPABHEHUU C
pensiuoHHbIMU. [IpakTHUeckue
pabortsl: 1. Pabota ¢ roToBoii 0a3oii
naHHBIX. 2. Pa3zpaboTka
MHOT'OTa0JIUYHOM 0a3bl JaHHBIX. 3.
3anpochkl K MHOTOTa0IMYHOM 0aze
JTAHHBIX. 4. YIpaBiieHUe JaHHBIMH C
IMOMOIIBIO s13bIKa SQL

formatika/3/eorl

0.php
https://resh.edu
.ru/subject/19/1
0/

3.3

Beb-caiiTel
(14 yacos)

HNutepuer-ipunoxenus. [lonstue o
CEpPBEPHOM U KIMEHTCKOM 4acTAX CauTa.
TexHoIOrNs «KIMEHT — cepBeEP», €€
JIOCTOMHCTBA U HeAocTaTKUu. OCHOBBI
s3pika HTML 1 kackaaHbIX TaOmIuIl
ctwteit (CSS). Cuenapun Ha sI3bIKE
JavaScript. ®opmbl Ha BeO-CTpaHHUILE.
Pa3mernienue Be6-caiiToB. Ycimyra
XOCTHHTa. 3arpy3ka QailyioB Ha calT

[ToSICHATH TPUHITAITBI TEXHOJIOTUH
«KITUEHT — CEpBEP» Ha MpUMepe
B3aUMOJICHCTBUS Opay3epa 1 BeO-
cepepa. Co3maBaTh MpocThie BEO-
CTpaHMIIbI, UCHIOJb3Ys A3bIK PA3METKU
HTML, xackaguble TaOJIMIIBI CTHIIEH U
CLIEHApHH Ha si3bIKe JavaScript.
OnuchIBaTh TEXHOJIOTHIO pa3MeEIIEHUs
caiToB B ceTu lHTepHeT.
[IpakTuueckue padotsl: 1. Co3nanue
TEKCTOBOM BEO-CTpaHUIIBL. 2.
Co3znanne BeO-CTpaHUIIbI,
BKJIFOYAIOIIEN MYyJIbTUMEIUIHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIE
naHHbIe, BUIEO). 3. Odopmienue
CTpPaHMIIBI C TOMOIIBIO KACKaIHBIX
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3.4

Komnerorep
Has rpaduka
(8 gacoB)

BBox n3o0pakeHuit ¢ HCIOIb30BaHUEM
pa3IMYHbIX U(GPOBHIX YCTPOUCTB
(mudpoBeIX (hoTOANIAPATOB U
MHUKPOCKOIIOB, BUJEOKAMEP, CKAHEPOB U
Apyrux ycTpoicTs). I'paduueckmii
penakrop. Pa3zpeumenne. Kanpuposanue.
HcnpaBnenue nepcreKTrBBI.
I'ucrorpamma. Koppekiust ypoBHeH,
Koppekuus 1era. OdecrBeunBaHue
LBETHBIX U300paxkenuii. Peryms. Pabota
¢ obmactaMu. OuIbTpsl. MHOTOCIONHHBIE
nzo0paxenus. TexcroBsie con. Macka
cnosi. Kananel. CoxpaHenue
BbLIEIEHHOI oOnacTu. Iloaroroska
WJUTFOCTpAIUi 171 BeO-CalTOB.
AHUMHMPOBaHHBIE N300PAKEHHUS.
Bekropnas rpaduka. [TpuMuTHBBL.
M3MeHeHne nopsaaKa 3JIEMEHTOB.
BripaBHUBaHME, pacpeieiieHuUE.
I'pynnuposka. Kpussle. @opMatsl
BEKTOPHBIX PUCYHKOB. Vcrionbs30Banue
KOHTYpOB. BekTopu3zaius pacTpoBbIX
n3o0paxenuil. [IpuHIMIBI TOCTpOEHUS
U PEeaKTUPOBAHUS TPEXMEPHBIX
Mozeneil. CeToUHbIe MOJENH.
Marepuansl. MonenupoBanue
MCTOYHUKOB ocBeleHus. Kamepsl.

tabmu cTuiei. 4. Mcnons3oBanue
CIICHapHeB Ha si3bIke JavaScript

BrImoNHATE 001IYI0 KOPPEKITHIO
uupoBbIX M300paxkenuit. [IpuMeHsaTh
WHCTPYMEHTHI TpapuuecKoro
penakropa K OTAEIbHBIM 00JacTIM
nzobpaxxenus. CTpouThb
MHOTOCJIONHBIE U300paXEHUs C
HCIOJIb30BAHUEM MACOK, TOTOBUTh
WUTIOCTPALUK JUI pa3MELIeHUs Ha
BeO-caiiTax, co37aBaTh
AHMMHPOBAHHBIC N300PAKECHHUS.
CoznaBaTh BEKTOPHbIE U300PAKEHUS C
MTOMOLIBIO PEIAKTOPA BEKTOPHOM
rpaduKy UM UHCTPYMEHTOB
TEKCTOBOTO IPOLIECCOPA.
IIpakTuueckue pabotsl: 1. O6paboTka
uu¢poBeIx GoTtorpadpuit
(xagpupoBaHue, UCTIPABICHHUE
MEPCIIEKTUBBI, KOPPEKIIUS YPOBHEH,
KOppekius 1Berta). 2. Perymb
undpoBbIx Gororpaduil. 3.
MHorocnoitHbie n300paxkenus. 4.
AHUMHpOBaHHBIE U300pAKEHHUS. 5.
Bekropnas rpaduka
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AJTUTUBHBIE TEXHOJIOTUU

(3Dmpunrepsi). [Tousrue o
BUPTYaJIbHOU PEaTbHOCTH U
JIOTIOJTHEHHOM pealbHOCTH

3D-
MOJICTTPOBa

35 uue (8

YacoB)

HpI/IHI_II/IHH IIOCTPOCHHA U

PEAAKTHPOBAHUS TPEXMEPHBIX MOJICICH.

Cerounble Mogenu. Marepuassl.
MoaenupoBaHre UCTOYHUKOB
oceleHus. Kamepbl. AiuTUBHBIE
texHosoruu (3Dnpunrepsl). [lonstue o
BUPTYAJIbHOWM PEATbHOCTH U
JIOTIOJIHEHHOM peaJIbHOCTH

[TosicHATh NPUHIUIIBI TOCTPOCHUS
TPEXMEPHBIX MOJiesiei. BBITOTHATH
oTiepaIiy 1o MOCTPOSHUIO U
PEAAKTHUPOBAHUIO TPEXMEPHBIX
Mozenen. Pasmeniate Ha BUPTyaabHON
CIIEHE UCTOYHHUKHU OCBEIICHUS U
kamepsbl. [IpuBoaUTH pUMeEpHI
HCMOJIb30BAHUS TEXHOJIOTUI
BUPTYAJIbHOU U JOTIOJHEHHOMN
peanbHOCTH. [IpakTdeckue paboThI:
1. Cozpmanue NpoCThIX TPEXMEPHBIX
Mozeneil. 2. CeTounsle MoJENH. 3.
Pennepunr
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PeszepBHOE Bpems 20
OBIIEE

KOJIMYECTBO 136
YACOBIIO

[TPOT'PAMME
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