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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yriryOoa€HHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHHWA K pe3yJbTaTam
OCBOGHHUSI OCHOBHOWM  0Opa3oBaTEeNbHOM  MPOrpaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npencraBieHHbix B I'OC COO, a takxke ¢enepaibHOi padoueit
IPOrPaMMBbl BOCITUTAHHS.

[Tporpamma o uHGOpMaTHKE TAET IPEICTABICHHE O IENsIX, 00IIeH cTpaTernu
oOy4eHus1, BOCTIUTAHUS B PA3BUTHsI 00yUaIONINXCs CPEACTBAMH Y4eOHOTO ITpeIMeTa
«Uudopmarukay Ha yriyOn€HHOM YpOBHE, YCTaHaBIMBAaET 0O0s3aTENbHOE
IpeIMETHOE COJepKaHUe, IPEyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpejessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
Na€T MpPUMEPHOE paclpesesieHue Y4YeOHbIX YacoB MO TEMaTHUECKUM pasJesaM
Kypca ¥ pEeKOMEHIyemMylo (IPUMEpPHYI0) MOCIENOBATEIBHOCTh MX HM3YUYEHUS C
y4ETOM MEKIPEAMETHBIX W BHYTPHUIPEIAMETHBIX CBS3CH, JIOTMKA y4eOHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

[Iporpamma o nHbOpMaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEPUCTHKU YU4eOHOTO Marepuaia JjIsl KaXJa0ro rojia M3y4eHus, B TOM YHCIIe
JUISL COJIEPKATENIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOydaromuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM [IJIi COCTaBJIEHWS AaBTOPCKUX Y4YE€OHBIX NIPOrpaMM U YUYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYITHOCTh HMH(OPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HW3ydYaromei
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIUU WH(POPMAIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE = 00IacT  TpUMEHEHUS  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COITUATBHYIO chepy;

MEXIUCITUIUIMHAPHBIN ~ Xapaktep HWHQOpMAaTHKH ©  HWHPOPMAIMOHHOM
JESITEIIbHOCTH.

Kypc uHbopmaThku ajis ypoBHS CpelHEro oOImero oOpa3oBaHHs SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomUXCsl B 00JacTh
WHOOPMATUKA M WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMHUPaeTCs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMS U
OMBIT  TMOCTOSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHNe
3TOTO OTIBITA.

Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3ydeHHs ydeOHOro mpeaMmera
«UHdopmatuka» OpPUEHTUPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS



nocieaywneid npoPecCUOHATIBHOW JIESITEIBHOCTH Kak B paMKax JaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CEOS:

OBJIaJICHUE KJIIOUYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, ClIOCOOHOCTH JJEMOHCTPUPOBATh PA3IUUHbBIC TTOAXO/IbI
K U3YUYCHUIO SIBICHU, XapaKTEPHBIX JJI1 U3y4aeMOi IpeAMETHOM 00JacTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajauu,
XapakTEepHbIE ISl HCIOJIb30BaHHWS METOJOB M HWHCTPYMEHTapusi JaHHOMN
npeaMETHON 00J1acTH;

HaJIM4Me TMPEACTABICHUN O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TeOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXKHBIMU 00JACTIMU
3HAHUM.

B pamkax yriny0na€HHOro ypoBHSI u3yudeHus MHMOpMaTHKU o0ecreuynBaeTcs
1[eJICHANPaBJICHHAs] TIOJIFOTOBKA OOYYaroIIMXcsl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
OpraHu3alusax  OpodeccuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl W CETH, OOJIbIIIME JIaHHBIE U
MalIuHHOE O0O0y4YeHUe, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaJbHOU U
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3yueHus yudeOHoro mnpenmera «WHdopmatuka» Ha
yriyOJEHHOM ypOBHE CpeaHero oOmiero oOpa3oBaHus — OOECIeUYCHHE
JaTbHEUIIEeT0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBAIOLIErocss HHHOPMAIIMOHHOTO O0IIeCTBa
Y BO3pacCTalolleil KOHKYpPEHIMH Ha phIHKE Tpyla. B CBA3M ¢ 3TUM HU3ydyeHUE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmaTtuku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIJICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3ian4ath (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTe nHpOpMaIHio;

cOPMHPOBAHHOCTh  TMPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIMIECTBE, IMOHUMAHWE COIHMAIBHOTO,
DKOHOMHYECKOTO, MOIUTHYECKOTO, KYJIbTYPHOIrO, HOPUAUYECKOTO, MPHUPOIHOTO,



PrOHOMHUYECKOTO,  MEIWLMUHCKOTO U  (U3HOJOTHYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIFOZCH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3/IaHHE YCJIOBUH JUIS Pa3BUTHS HABBIKOB y4eOHOM, MPOEKTHOM, HAY4YHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYarOIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmartuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zelia.

Pasznen «Llu¢gpoBasi rpamMoTHOCTB» IIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHMs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
ceTu VIHTepHET W WCIOJI30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(POPMATHKW» BKIIOYAET B ce0s
NOHATUUHBIMA anmapaT WH()OPMATUKH, BOIPOCH KOJUPOBaHUS HWH(MOpMALUH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUSI.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJI€H HA pa3BUTHE
AITOPUTMHYECKOTO MBILIEHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
(GbopMHpOBaHKE HABBIKOB peali3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UMCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJHMIl JJS PEIICHHUs
NPUKJIAIHBIX 337a4.

B npuBenénHoM nanee copepxaHuu ydeOHoro npeamera «ubopmarika
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIITUMCH.

YrinyOnéHHbli  ypoBEeHb U3Y4YEHHUS HMHPOPMATHKU PEKOMEHIYyeTcs IS
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
MHPOPMALMOHHYIO C(epbl AEATEIbHOCTU. YTIIyOJIEHHBIM ypOBEHb H3y4YEHUs
UH(POPMATUKNA OOECIIEUNBAET: MOJATOTOBKY OOy4YarOIIMXCs, OPUCHTHPOBAHHBIX Ha
CHEMATBHOCTA B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTUH U HH)KEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHONM W MCCIEI0BATEIbCKON NIESITEIBHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABJICHUSMU OTpacid HH(OPMALMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, TOJATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllade
EnuHoro rocymapcTBEHHOTO SK3aMeHa 1o HHpopMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OO0yYeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJITAHUPOBAHMSL.

OO1ee ynCiIo YacoB, pEKOMEHA0BAHHBIX ISl U3YYCHUS HMHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 daca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posBasi rpaMOTHOCTH

TpeboBaHMsI TEXHUKHM O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LU(PPOBOTO OKPYKEHUS.

[TpuHIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJuIepbl BHENIHUX yCTPOKCTB. [IpsaMoil ToCTy K naMsTH.

OCHOBHBIE ~ TEHJIECHUHWHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHblie BIUMCIeHN. MHOTONpOLEeccopHbie cucTeMbl. CyIepKOMIBIOTEPBL.
PacnipenenéHnble BBIYUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOusibHbIE HTH(PPOBBIE YCTPOKWCTBA U MX POJIb B KOMMYHUKALMIX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe o0OecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IPOrpaMMHOro oOecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpolcTB. IlapamnenbHoe mnporpaMMHUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecriedeHue. OrnepalliOHHbIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOTrPaMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
noyiroBpeMeHHou namstu. [labnons! 1u1st onMcanus rpymnmn Qaityios.

[TporpamMmmMHoe obecrieuenue. JIneH3upoBaHUE MPOTPAMMHOI0 0OECIIeUEeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00€ecTieueHUs U
nUuppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®enepanyu 3a HENPAaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHeT. [IpoTokoms
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetm ¢ momMomiblo Macok nonacereid. CereBoe
agMuHuACTpupoBaHue. [loiydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanuuusi CBA3M C y3JIoM ceTtu. OmnpenerneHue MaplipyTa JABHUKECHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  WutepHer.  CepBucel  MHTepHerTa.
["eonndpopMalmonHbie CUCTEMBI. [ €0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHHUPOBAHUE OWIIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMANbHBIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUA B KubOepmpoctpaHcTBe. [Ipobnema mnomiMHHOCTH
nosyueHHoi nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodieMbl 3alUThl
uHdopmaluu 1 “HPopMalMoHHOM Oe3omacHocTu. CpencTBa 3alUThl HHOOpMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATHU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIEeHIIMAbHON HH(OpPMAIIUK, XPpaHSIIEHCsS Ha MEPCOHATILHOM KOMIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHOE mporpaMMHOE 0O€CredeHHe U CIIOCOOBI
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposbHas 3ammTa apxusa.

[llnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUDPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Bwuxkenepa. Anroputm
mudposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmanmoHHble Mporeccsl B MPUPOJIE,
TEXHHUKE U OOLIECTBE.

HemnpepbiBHbIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTH3auu uHpOopMaIuu, MpeaHa3HAYCHHOW IS XpaHEHWs, Tepenadyud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHblE M  HEpPaBHOMEPHbBIE  KOJBIL.
JlexonupoBaHue COOOIICHMI, 3alMCAaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycinosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHMIIBI U3MEpeHHsl KonuecTBa nHPopManuuu. AnpaBUTHBIA MOAXOMA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTasi 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH  YHUCa:
KOJIMYECTBO IUGP B 3aMUCH, MMPU3HAK JEIMMOCTU YHCIa HA OCHOBAHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJIO0Tr0 Yyucia U3 P-U4HON CUCTEMBI CUUCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBOJa KOHEUYHOM P-muHON npoOu B AECATHUYHYIO.
AJNTOpUTM IEpeBOAA LIEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIICHMS B P-nuHYy10.
[lepeBon kKoOHEUHOM AecATHUHOM Apodu B P-munyro. /[BonmuHas, BocbkMepuuHas U
HIECTHAIATEPUYHAS CUCTEMBI CUMCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



Omnepanuy B MO3WLIHOHHBIX CHCTEMAax CUMCICHHUA. TponyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHMS. JBOMYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoOGaiiTHBIE KOIWPOBKHU.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  uHQOpMAIMOHHOTO  00BEMa
rpaUUIeCKUX TaHHBIX MMPU 3aIaHHBIX pa3pelIeHUH U TITyOrMHE KOIUPOBAHUS IIBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. @opmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPY 33IaHHBIX YAaCTOTE JUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BbIcka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnHUII MUCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIOrn4ecKkue onepaluuy U ONepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aIreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [10HbBIE CUCTEMBI JIOTHYECKUX (PYHKITHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
NOCTPOEHHUS MO TaOJIMLIe UCTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBienre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTD
JVana3oHa 4YuCel NpH OrpaHWYEHUWH KoJinuecTBa pa3psanoB. llepenosiHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCEN.

[TobutoBbie normdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHA W
nukimyeckuid  capuru.  [lludpoBanue ¢ moMomBbIO MOOWTOBOW — OmEparuu
«uckmoyaroniee NI .

[IpencraBiieHrEe BELIECTBEHHBIX YKCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh W MOPSAIOK urcia. JlmanazoH 3HAYEHWH BEMIECTBEHHBIX 4ucen. [IpoOmempl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHME omnepanuii ¢ BENIECTBEHHBIMM YMCIAMH, HAKOILICHUE
OLIMOOK MIPU BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS] HCIOIHUTEISIMU M BBIYMCIUATENBHBIX alropurmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbIi pe3yJIbTarT.

Oranbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpencTBa:
TPAHCIATOP, OTJIAMUUK, TpoGUIMpoBIIMK. KoMmumismus u HUHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOYHBIX Tabmuu. Otnanoussiii BbiBoA. [lomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LIEJIOUYHCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YeCKHe. BeTBnenus. CiaoxHbIe
ycnoBus. Llukiel ¢ ycinoBueM. Llukibl 1mo nepeMeHHoO. B3ammo3aMeHseMOCTb
pa3IMyHBIX BHUJIOB I1UKIOB. HMHBapumant mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BAaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA IIUKJIA.

JloxymenTrpoBanue nporpamm. Mcnons3oBanne kommeHTapues. [loaroroska
OMMCAHMS MPOrPAMMbl U UHCTPYKIIUH JJIs1 TOJIb30BATEIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4Yucia Ha OTAENbHBIE IHU(PBI,
HAaXOXXJIEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMAaNTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [IpencraBieHue
yuciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (aitnax. TekcToBble U TBOMYHBIE (DailJIbI.
daitnoBbie nepeMeHHbIe ((PailioBbie ykazaTenn). Ytenue u3 ¢aiina. 3anuce B aiii.

Pa3zOuenue 3agaun Ha noazaaauu. [loamporpaMmel (pouenypsl U GyHKIUH).
Pexypcus. PexypcuBHble 00bekThl ((pakransi). PexkypcuBHBIE Tpolemypsl u
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliyd PEKyPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OUOIMOTEKH sI3bIKa MPOTPAMMUPOBAHUS.
[ToaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeTobl. TouHOE U TPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: METoJ mepedopa, METOJl MOJOBUHHOTO JEICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit uryp c
NOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPSAMOYTOJIbHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMM OJHOM TEPEMEHHON METOA0M
IIOJIOBUHHOTO JEJIEHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHbIE  (QYHKIMH — SI3bIKA
MIPOTPAMMHUPOBAHMS 1T 00PaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIA B CTPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TTOUCK MOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€HA HallICHHOM MOJICTPOKH Ha IPYTYIO CTPOKY. [ 'eHeparus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue uyncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4Kcesl. BpruncieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YKCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33JaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OIHOMEpPHOro MaccuBa. lIpocTeie METOABI COPTUPOBKU (METOA
Mmy3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBKamu). COPTUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (aaroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MaccHBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCIOBOTO MAacCHBA MO 33JJaHHbIM ITPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MACCHBE, BBIYMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PenaktupoBanue u QgopmarupoBanue. [Iposepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTYpUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. OO1auyHble CEPBUCHI.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBaHust HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUE CIUCKA JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CpEACTBAa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkiIoHeHu#. [lociemoBaTtenbHOCTH
peleHus 3aa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3alisl JAaHHBIX, HHTEpIpEeTalus pe3yiabTaToB. [Iporpammubie cpencTtBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeNCTaBIeHUs JaHHBIX. bombline naHHbIE.
MamuaHoe 00yuenue. MIHTeIeKTyanbHbIi aHAIN3 TaHHbIX.



AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOMUL. BbIYMCIEHHE CyMMBI,
CpeIHEro apu(PpMETHUECKOTro, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUaIa30Ha.
Breruncnenne koad¢uumeHta KOppeasiuu ABYX psAaoB JaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAaThIX U KPYroBbiX guarpamm. Iloctpoenue rpaduxon
bynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pEIICHWEe YPaBHEHUHM C TOMOIIBIO MOJA00pa mapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYIIEero pelieHusl B 3a/laHHbIX yciaoBusaX. LlemeBas
byHKLMs, orpaHrueHus. JIokanbHbIe U rI100aTbHbIii MUHUMYMBI 1IEJIEBOM (DYHKIUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJIMYecTBa HWHGOpMaIUU. 3aKOH
annutuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopMauus U BEPOSITHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTUs TAHHBIX C OTEPSMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE e anroputMoB cxatus JPEG, MP3.

CkopocTh Tmepefaud JaHHBIX. 3aBHUCHMOCTh BPEMEHM MeEpeladyud  oT
UH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHasla CBA3M. [IpuunHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy’>KMBaTh W HUCIPaBJIATh OIIMOKHM, BO3HUKAIOUIME NPHU Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KoaupoBanue ¢ noBropennem 0utoB. Koabsl XaMMuHra.

Cucrembl. KoMIOHEHTBI CcHUCTEMBI W HX B3auMmozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mopenun n monenupoBanue. Llens MopennpoBanus. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOILEcCy, Heau MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienune pe3ynbTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHPUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

['padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTH. Pemenne
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOeHHE
ONTUMAJIBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX MyTEeH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AlIUKIMYECKOTo rpada).

Hepesbst. bunapuoe nepeo. [lepeBps moucka. CriocoObl o0xona aepesa.
[IpencraBienne apuMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. [[uckpeTHbie Urpbl
JIBYX UTPOKOB C MoJHOW nH(popManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BRIMTPHIIIIHBIC U IPOUTPHIIITHBIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA W
pacrno3HaBaHMsl YCTHOM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKI U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX MIpax. MCmosb30BaHHME METOIIOB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYaronmmx cucreMax. Vcrmosiabp3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX cCUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopmann3anys MOHATUS aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucnenuu. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTU BblUMcIeHHH. BpeMs paboTel U 00bEM HCIONIB3yEMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OrleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuT™el. [IpuMepbl pa3nuyHbIX aIrOPUTMOB PEILICHUS
OJITHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck MpOCTBIX YHMCEN B 3aJaHHOM JUAaNa3oHE C MOMOUIbIO AIrOpUTMa
«pemuiero DparocheHar.

MHoropa3psaHbi€ 1eible Yucia, 3aJ1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpa)KE€HHUA).  XO3II-TAOJIHIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIOBAPS JJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BBIpaXCHUs. Bpluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BPEMEHHOIO XPAHEHHUSI TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpacda. KommuecTBO pa3auyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTo Trpada. AIroputm
JIeUKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(ounapubie) aepeBbsi. I[locTpoeHue naepeBa ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTmel o0xoja nepeBa. Mcnonp3oBaHue creka u
ouepeu s 00xoa JiepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIICHUS 3aaad  C
COXPaHEHUEM IPOMEXKXYTOUYHBIX PE3YyJbTAaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (YHKIIHUH,
IIOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALNN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccel. CBoMCTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJINU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOA.
Wukarncynsanus, HacieJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noJb30Bares. Mcronp30BaHue TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHHUS

uHTepdeiica.
O0630p  s3pIKOB  TporpammupoBanus.  [lomsTme 0  mapagurmax
IPOTrPaMMHUPOBAHMS.

NudopManuoHHbIe TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuszanuss NOpyd MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABumxeHus. MoennpoBaHue OMOJOrHYECKIX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIIEPUMEHTHI C
MOJCIISIMH.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctasie  momenu.  Metoast Monte-Kapio.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAaHHUS.

Tabnuunble (pensiuMoHHBbIE) Oa3bl JNaHHBIX. TaOnuua — mnpeacTaBiIeHUE
cBeJeHU 00 ogHOTMHHBIX oOBekTax. [lomne, 3amuch. Kmrou Tabmmiel. Pabora ¢
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, cOpTHUpOBKa WU
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChI C MapaMeTpamu.
Brruncnsiemsie nmosist B 3ampocax.

MHuoroTtabinuHble 0a3bl JaHHBIX. THUIIBI CBA3E Mex 1y TabmuuaMu. BHemHui
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-npriioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTsAX CaWTaA.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamuwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢aiiioB Ha CaiT.

BBon m300paykeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHUIEOKaMep, CKAaHEPOB U JPYIHX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETA.
ObecuBeunBaHue IBETHBIX u300paxenuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPBL.



MHorocnoiinele n3o0paxenus. TekcroBble cinon. Macka cinos. Kanamibl
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnons3oBanue KOHTYpoB. Bekropusaiius pacTpoBbIX H300paKeHUIA.

[TpuHIMIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moienell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHUE HMCTOYHUKOB oOcBeleHus. Kamepsl.
ApnutuBHbIe TexHOoJoruM (3D-npunTepsl). [loHATHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM PEabHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOJCTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEW MMO3UIUEH
JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JIESITEIHOCTH B IPOIECCe
peanu3aluu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuaromierocs OyayT copMHpOBaHbI CIEAYIOUINE JTUYHOCTHBIC
pe3yJIbTATHI:

1) rpaxaIaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMK TI0 COIMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOUIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HAYCHUSI MH(POPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOT'O Ha MCIOJIb30BAaHUU UH(OPMAIITMOHHBIX TEXHOJIOTUH;

5) pu3uYecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 33 CUET COOTFOACHUS



TpeOoBaHUII  0€30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JIEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO ICSITEIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATEIBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl npodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUI0O U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
permieHus, B TOM YHCIE C Yy4éTOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTIXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(HOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHOOPMAIMOHHBIX TEXHOJIOTHM B YCIOBHSIX
1idpoBoit TpaHchopMaIIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIyAIBHO U B TPYIITIE.

B mporiecce mocTrKeHHsI THYHOCTHBIX PE3YIbTaTOB OCBOSHUS IIPOTPAMMBI IO
nH(pOpMaTHKE y OOyYarOIINXCS COBEPIICHCTBYETCS IMOIMOHATBHBIA WHTEIUICKT,
Mpeanoararmii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3peniaTh KOHMDIUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4e€OHbIC JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBIC Y4YeOHbBIE
JENUCTBUS, COBMECTHAS JIE€ATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH U aKTyalIM3upoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [JIsi CpPaBHEHMS,
KJ1accupuKanuu u 0000IIeHHUS;

ONpENENATh LENN JIEATEIbHOCTH, 33JaBaTh MapaMETPbl U KPUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U TPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSIX PEaIbHOT0, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh HABBIKAMU YUEOHO-MCCIIE0BATEIHCKON U MTPOCKTHON JI€SITEILHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBIISITh PA3JIMYHBIE BUJBI JIEITEIIBHOCTH MO TMOJYYEHUIO HOBOTO
3HaHUS, €ro MHTEPNPETANU, MPeoOpa3OBaHUI0O U TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCJIE€ TPU CO3JaHUU Y4YEOHBIX U COILMAIbHBIX
MIPOEKTOB;

dbopMHUpPOBaTh HAYYHBIN TUI MBINLJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpPMyJIUpOBaTh COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHOM
NESATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI JJIs JOKa3aTEIbCTBAa CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEJICHAIIPABICHHbII TOUCK IMEPEeHOca CPEACTB U CIOCO00B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh TNEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M NPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTh OPUTMHAIbHBIE MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENbHO  OCYIIECTBJISITH ~ IOWUCK,  aHaliu3, CUCTEMaTU3alHul |
MHTEPIIPETALNIO HH(POPMALIUU PA3ITUYHBIX BUAOB U (POPM IPEICTABICHHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYCHUS
uHpopMauu U  1EJEeBOM  ayJIUTOpUHM, BbIOMpas ONTUMAIBHYIO (GopMy
MPEICTABIICHUS U BU3yaJIU3al1U;

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

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e30I1aCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWSA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61eHme:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax KU3HU;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3In9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATh KOH(I)J'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJTbHOU
paboThI;

BBEIOMPATh TEMATHKy W METOJBl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUS MO HUX JOCTHKCHHUIO: COCTABJIATHh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OIEHUBATh HJEHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlayd B 00pa3oBaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C yUETOM UMEIOLINXCS
PECYypPCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEWCTBHM M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsi OICHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATbh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAJIU3E pe3yJbTAaTOB
NEATEITbHOCTH.

3) npuHATHA ce0st M APYrUx:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Kaacce 00yJarolmMMucs Oy IyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE MPEACTABICHUSIMU O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HUHGOPMAIIUD,
«UH()OPMAITMOHHBIN TPOIIECC)», KCUCTEMA», KKOMIOHEHTHI CHCTEMBI», «CHCTEMHBIH
abdexTy, «mHbOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCka uHpopmammu B ceth HHTepHET, ymeHwue
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, TOIyYEHHYIO U3 ceTu HTepHeT;

yMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS ¥  HAMpAaBIICHUS HWCIIOIB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaAJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepHU3alIlus, aHau3 OTKJIOHEHUH), MOHUMATh
MIOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX NPHUHIIUIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBbIKAMU PaOOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 0OeCIIeUeHUs )1l pEIIeHUsT yueOHBIX 3a/1a4 TI0 BIOpaHHON
CHelMaTNu3aluu;

HAJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3aluU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKH U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCITOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOJCUCTBUS 3TUM Yrpo3aM, COOJIOJICHHE Mep O€e30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M THUTHUEHBI MpuU paboTe ¢
KOMITBIOTEPAMHU U JAPYTUMHU KOMIIOHEHTaMH HHU(PPOBOTO OKPY>KEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX TPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMUU PA3TUYHBIX BHUIOB
uHopMaIluK, YMEHHUE ONpeNesiTh HHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
yYMEHHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHHBATh N3MCHCHUE
BpEMEHU TMepefayn TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BhEMA MaHHBIX W
XapaKTEPUCTHUK KaHaja CBS3H;

YMEHHUE HCIOJIb30BaTh MPHU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHUCe, AITOPUTMA IOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIA IO CTPOKE, COJEpKaIlel 3armch
ATOTO YKCJIA B IO3UIIMOHHOMN CHCTEME CUUCIICHHUS C 3aIaHHBIM OCHOBAaHUEM, YMCHHE
BBITIOJIHATHh apU(PMETHUECKHUE OTIepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yMEHHUE BBITIOJIHATH MPeoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHON W KOHBIOHKTHBHOW HOPMAaJIBHBIX (hOpMax IO 3aJaHHOHN TaOimIe
WCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3bIBAHMS, COACPIKAIIETO
NepeMEHHBIE, PENIaTh HECIOKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbI YPaBHEHUIA;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uH(popMaIuu (3aMuch YKUCENl B TMO3UITMOHHOW CHCTEME CUMCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHaIa3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHUCeJ, aHAJIM3 CUMBOJILHBIX CTPOK M APYTHX), aJITOPUTMOB TIOWCKA U COPTUPOBKH,
yMEHUE OMNpPENeNsATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB
(cyMMHpoOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IEepeOOpHBIC
QJITOPUTMBI, IBOMYHBIA TOWCK) W TMPHUBOJUTH NMPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAaHHBIX W
CTpYKTypaxX JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMU, YMEHHE OCYIIECTBISATh aHAIW3 NPEIJIOKEHHOM MpOrpaMMbI:
OTIPEIEISITh PE3YNBTATHl PA0OTHI MPOTPAMMEBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENATh, TPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yIbTaTOB, BBIABIATH JAaHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMMUOKE B padboTe
porpamMmmbl, GOPMYJIMPOBATh NPEII0KEHHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTBHI U
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE UCTOIb30BaTh AEKTPOHHbBIE TAOIUIIBI JUIsl aHATIU34, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCIICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMEHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHUU, BBIOOD
ONTUMAJIBLHOIO  pelieHus, noAdOp JHMHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca MHGOPMATHKU YriyOJI€HHOTO ypoBHS 6 11
Ks1acce o0y4aronuMucs Oy 1yT JOCTUTHYTHI CISAYIONINE MTPEAMETHBIC PE3YyJIbTAThI:

YMEHHE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJIHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), MCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU MPH Tepeaaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HANMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE peliaTh aJrOpUTMUUECKUE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(371241 TOCTPOEHUSI ONTUMAIBHOTO Iy TH MEXKy BepIIHaAMU rpada, onpeeeHus
KOJIMYECTBA PA3JIUYHBIX MyTE€d MEXKIy BEpIIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYECKOTO rpada), yMeHHE UCTI0JIb30BATh JEPEBbS MIPU AaHAIU3E U IOCTPOCHUU
KOJIOB U JIJISI IPEACTABJICHUS apu(METHUECCKUX BBIPAXKEHUM, MPU PEIICHUU 3a7a4
MOMCKA U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
aJITOPUTMBI, YMEHHE KCIOJIb30BaTh B MPOTpaMMax JaHHBIC PA3IUYHBIX TUIIOB C
y4ETOM OrpaHUYCHUN Ha JWara3oH UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpHU
pEelIeHNH 3a]1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApHU, CTEKU, OYEPEAU, AEPEBDS),
WCIIOJI30BaTh 0a30BbIE OMEpaMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMBI JIJIT 00paObOTKH YUCIIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3pabOTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie NporpaMMUPOBaHUsI, YMEHUE JOKYMEHTUPOBATH POTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJIeHUE OCHOBHBIMU CBEJEHUSIMU O 0a3ax JIaHHBIX, KX CTPYKTYpe, CPEACTBAX
co37aHusl M pabOThl C HUMH, YMEHHUE HCIIOJIH30BATh TAOIWYHBIC (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMPOCHl B 0a3ax JaHHBIX, BBIMOIHATH COPTHUPOBKY U
MOWCK 3amucedd B 0a3e JTaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHUE HCIOJIL30BaTh KOMIIBIOTEPHO-MATEMATHIECKHE MOJICIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: (POPMYITHPOBATH IIEJTh MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yJabTATOB, IMOJYYCHHBIX B XOJE MOJCIMPOBAHUS, OIEHWBATH COOTBETCTBHE
MOJICTT MOJICTUPYEeMOMY OOBEKTYy WM TPOIECCy, MPEACTaBISTh pPe3yIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpPraHW30BBIBaTh JIMYHOE HMH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOI30BAHUEM PA3IMYHBIX CPEJICTB HU(MPOBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YyCIYyT, IHPPOBBIX
00pa30BaTEIHHBIX CEPBUCOB;

NOHMMaHWE OCHOBHBIX MPHHIUIIOB Pa0OThI, BO3MOKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WMHTEIUICEKTa B Pa3IMUYHBIX OOJACTSX,
HAJIMYHME TPEICTABICHUH O Kpyre peliaeMbIX 3aad MAallMHHOTO OOYYCHHUS
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MMPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbBbIE (IU(pPOBBIE)
KonTposbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThI
Paznea 1. lilndpoBasi rpaMOTHOCTD
Kommnsrorep - yHuBepcaapHOE
1.1 YCTPOCTBO 00paboTKH 6 https://kpolyakov.spb.ru/school/probook.htm
JTAHHBIX
1.2 [Tporpammuoe obecnieueHmne https://kpolyakov.spb.ru/school/probook.htm
1.3 KomnbroTepHsie cetu 5 https://kpolyakov.spb.ru/school/probook.htm
Nudopmanronnas
1.4 Qopwan 7 2 https://kpolyakov.spb.ru/school/probook.htm
0€301acHOCTb
Hroro no pazneny 24
Paznen 2. Teoperuyeckue 0oCHOBbI HH(POPMATUKH
[IpeacraBnenune nHpopmau
2.1 Pelt (opwan 19 2 https://kpolyakov.spb.ru/school/probook.htm
B KOMIIBIOTEPE
2.2 OcCHOBBI JIT€OPHI JIOTUKH 14 1 https://kpolyakov.spb.ru/school/probook.htm
2.3 Komnbrotepnas apudmerrnka 7 1 https://kpolyakov.spb.ru/school/probook.htm
Hroro no pazneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
Brenenue B
3.1 A 16 0.5 https://kpolyakov.spb.ru/school/probook.htm
MporpaMMHUpOBaHUE
BcnomorarenbHbie
3.2 8 2 https://kpolyakov.spb.ru/school/probook.htm
AJIITOPUTMBI




3.3 YuciaeHHbIe METOIBI 5 3 https://kpolyakov.spb.ru/school/probook.htm
34 AJropuTmbt 06padoTKH 5 1 https://kpolyakov.spb.ru/school/probook.htm
CUMBOJILHBIX JTAHHBIX
3.5 AJropuTmbt 06padoTKH 10 3.5 https://kpolyakov.spb.ru/school/probook.htm
MacCHBOB
Hroro no pazneny 44
Pasnen 4. UndopmannoHHbIe TEXHOJIOTUH
4.1 ObpadoTKa TeKCToBLIX 6 2.5 https://kpolyakov.spb.ru/school/probook.htm
JIOKyMEHTOB
4.2 AHanmu3 JaHHBIX 8 3 https://kpolyakov.spb.ru/school/probook.htm
Wroro no pazneny 14
PesepBHOE Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 136 0 15
[TPOTPAMME ’




11 KJIACC

KoauuecTBO 9acoB

Ne HanmenoBanmue pa3jiesioB u JyekTpoHHBbIE (IU(PPOBBIE)
Kontpoabubie IIpakTuuyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
Paznen 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus n
1.1 Qopwan 10 2.5 https://kpolyakov.spb.ru/school/probook.htm
MH(POPMAIIMOHHBIE MTPOIECCHI
1.2 MoaenupoBanue 8 2 https://kpolyakov.spb.ru/school/probook.htm
Uroro no pazaeny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBaAHUE
2.1 DNEeMEHTHI TEOPUH AJITOPUTMOB 6 1 https://kpolyakov.spb.ru/school/probook.htm
ANTOPUTMBI U CTPYKTYPBI
2.2 P PYKIYP 28 10 https://kpolyakov.spb.ru/school/probook.htm
TAaHHBIX
OCHOBBI 00BEKTHO-
2.3 OPUEHTUPOBAHHOTO 16 4.5 https://kpolyakov.spb.ru/school/probook.htm
MIPOrPaMMHUPOBAHUS
Uroro no pazneny 50
Pasnen 3. UnpopMannoHHbIE TEXHOJIOTHHI
KomnbroTepHo-MaTeMaTuyeckoe
3.1 P 8 2 https://kpolyakov.spb.ru/school/probook.htm
MOJICIIUPOBAHNE
3.2 ba3bl naHHbBIX 10 4 https://kpolyakov.spb.ru/school/probook.htm
3.3 Beb6-caiiTe 14 4 https://kpolyakov.spb.ru/school/probook.htm
34 KomnbrotepHas rpaduka 3.5 https://kpolyakov.spb.ru/school/probook.htm
3.5 3D-MoaenupoBaHue 3 https://kpolyakov.spb.ru/school/probook.htm




Hroro no pazneny 48
PesepBHOE BpeMms 20
OBHIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHMs TEXHUKU O€30MMACHOCTH U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMu U
JPYTMMH KOMIIOHEHTaMU [IU(POBOTO
OKPYKEHHUS

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C ITOMOIIIBIO LIHH.
KoHTposutepsl BHEIIHUX yCTPOMCTB

ABTOMaTHYECKOE BBINOJTHEHHE
IIPOrpaMMBbI IIPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JOJITOBpeMeHHas naMATb. KoHTposuiepsl
BHEIIIHUX yCTpOMUCTB. IIpsamoii noctyn k
naMsITH

COBpeMeHHI)Ie KOMITIBIOTCPHBIC
TCXHOJIOTHH

[Iporpammuoe obecnieuenue
KOMITbIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CucrtemMHOe IporpaMMHoOe obecrieueHue.
OrnepaliluOHHBIE CUCTEMBI




Yrunutsl. J{paiiBepbl yCTpOUCTB.

? [TapannenpsHOE IPOrpaMMUPOBAHUE

10 WNHcTamnsnus u AeMHCTAIUIALNS
MPOrpPaMMHOT0 OOecTeueHust
®daiisioBble cucTembl. [[puHIHIBI

1 pasMeleHus 1 UMEHOBaHHS (DailiioB B
nonroBpeMeHHON namsiTH. [11abaoHb! s
onucaHus rpynin Qaitnon
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanyvl B 00JIaCTH MPOTPAMMHOTO
obecrieueHus U JaHHbIX
[IpuHUUITBI TOCTPOEHUS U anlapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble TPOTOKOJIBI

14 Cetp UHTEpHET

15 Paznenenue IP-cetn Ha nmoxceru ¢
ITOMOIIIBEO0 MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bune! nestensHoctu B cetu UHTEpHET.

17 Cepsucel HTEpHETa. ['0OCy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIyTH

18 Nudopmarnmonnas 6€30macHOCTb

19 BpenonocHsie nporpaMmHoOe
o0ecrieyeHrne 1 MeToibl 6OPbOBI C HUM

20 [TpakTrueckas paboTa 1o Teme

"AHTUBUPYCHBIE TPOrPAMMBI"




21

22

Opranu3anus JMYHOTO apXHBa
uHpopmanuu. PesepBHOE KOMpPOBaHHE.
[TaposibHas 3amura apxuBa

[IndpoBanme naHHBIX

23

24

25

Anroputm mmdposanust RSA.
Creranorpadus

[IpakTHyeckas padoTta 1o Teme
"udpoBanune qaHHBIX"

Nudopmanus, TaHHbIE ¥ 3HAHHS.
NudopmanroHHbIe IPOLECCH B IPUPO/E,
TEXHHKE U 00LIEeCTBE

26

27

28

HenpepriBHBIE B JUCKPETHBIC BETUYUHBI
u curHaisl. HeoO6xoammocTs
JUCKpeTU3aly HHPOpMalny,
npeHa3HAYCHHOM U1 XpaHeHus,
nepeaayn 1 00paboTKU B IIUPPOBBIX
cucremax

JBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JexonupoBaHue COOOIICHHUIA,
3alMCAaHHBIX C TIOMOILBIO
HEPAaBHOMEPHBIX KOJIOB

VYcnosue @ano. [Toctpoenue
OJIHO3HAYHO JEKOIUPYEMBIX KOJIOB C
noMmotikio aepesa. ['pap An. A. Mapkosa

29

Enunuib1 usmepenus KonuyecTna
uHpopmanuu. AndaBUTHBIN MOAXOA K
OLIEHKE KOJIN4YeCTBa UH(OpMAIH




30

CucTeMBbl CUMCIICHUS

IlepeBoa uncen U3 OAHON CUCTEMBI

31 CUHCIIEHUS B IpYTYIO
JlBon4Hasi, BOCbMEpUYHAS U

32 HIECTHA/IaTEpPUYHAS] CUCTEMBI
CUHCIICHUS, CBA3b MEXK/1y HUMHU
JIBonyHas, BOCbMepUYHas U

33 HIeCTHA/I[aTepUYHAS] CUCTEMBI
CUHCIICHUS, CBA3b MEXTy HUMHU
JIBonyHas, BOCbMepUYHas U

34 HIECTHAAIATEPUYHAsL CUCTEMBI
CUHCIIEHUS, CBA3b MEX/1y HUMHU

35 Apudmernueckne onepanim B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHUS

37 JIBOM4HO-1eCATUYHAs CUCTEMA
CUHCIIEHUS

38 KonupoBanue TekcToB

39 PacTtpoBoe xonupoBaHue n300paskeHui
[TpakTrueckas paboTa 1o Teme

40 "Jluckperusanus rpaguueckon
uHpopmanuu"
[[BeToBbIE MOAENHN. BekTopHOE

41 koaupoBanue. @opmatsl (aitios.

Tpéxmepnas rpaduka. OpaxkTaibHas
rpaduxa




42

Konunpoanue 3Byka. OrieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TP 33JaHHBIX YaCTOTE
JMICKPETU3AIMH U Pa3psAHOCTH
KOJIMPOBaHUS

43

44

[TpakTnyeckas pabora no Teme
"Jluckpernsanus 3ByKOBOI
uHpopmanuu"

OcHOBBI aJIreOpBI JTOTUKU

45

46

47

48

Jlornueckue oneparuu. Tabmuisr
UCTUHHOCTHU

Jlornueckue BeipaxkeHus. Jloruueckue
TOXJeCTBa. Jl0Ka3aTeIbCTBO JTOTHUYECKUX
TOXJIECTB C IIOMOIIBIO TaOIHIT
NUCTUHHOCTU

[TpakTideckas paboTa mo Teme
«ITocTpoenue u aHanu3 TaOIHII
HMCTUHHOCTH B TaOJIMYHOM TIPOLIECCOPEN

Jlormueckue OIIepalru U onepan HaJQ
MHOXKECTBaAMU

49

50

51

Jlormueckme OIr€panru 1 onepanvii HazqQ
MHOXXECTBaMU

3aKoHBI AIreOphl JIOTUKH.
OKBUBaJIEHTHbIE TPe0oOpa3zoBaHUs
JIOTUYECKHUX BBIPAXKEHUI

Jlornueckue ypaBHEHHUs U CUCTEMBI
YpaBHEHUNU




52

53

54

55

Jlornueckue GpyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTHYECKUX
GYHKIUI OT KOJIMYECTBA ApTyMEHTOB.
[TosHBIE cHCTEMBI TOTHYECKUX (DYHKITUH

Kanonuueckue Gpopmbl TOrHuecKux
BbIpaxkeHul. COBEpIIICHHbBIC
JTM3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJTbHBIC ()OPMBI, aJTTOPUTMBI HX
MIOCTPOCHUS IO TAOJIUIIE UCTHHHOCTH

Jlornueckue 371€MEHTHI B COCTaBE
KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropaspsaHbiii
CyMMAarop

56

57

58

59

ITocTpoeHne cxem Ha JJOTUYECKUX
AJIeMEHTaX. 3aluch JOTUYECKOTO
BBIPAKEHHUSI 110 JIOTHYECKON CXeMe

MukpocxeMsl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

IIpencraBieHue HEIbIX YUCEN B IAMATH
KoMIibtoTepa. OrpaHU4eHHOCTh
JAarna3oHa YMcell PpYU OrPaHUYEHUN
KoJInuecTBa pa3psanos. [lepenonnenue
pa3psIAHON CETKU

be33HakoBbIe U 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. /[BOMYHBIH
JIOTIIOJTHUTEIIbHBINA KOJI OTPULIATEIIBHBIX
yucen




IToOuTOBBIE JIOTHYECKHE OoIrcpanuru.

60 Jlornueckuii, apuMeTHIECKUI 1
UUKJIUYECKUI CABUTH

61 [[IndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiaoyaromee NN

& [IpencraBnenuie u XxpaHeHUE B TAMSITH
KOMITBIOTEPA BEIIECTBEHHBIX YHCEI
Brimonnenue onepanuii ¢

63 BEIIIECTBEHHBIMU YU CJIAMU, HAKOTIJICHUE
OIIMOOK IMPHU BBIYUCIICHUSIX
[TpakTrueckas paboTa 1o Teme

64 «3yuenue nopa3psAHOTO MAIIMHHOTO
MIPEIICTABICHUS [IEJIBIX U BEIIECTBEHHBIX
qHUCeID)

65 AHanu3 aJropuTMoB
DraIbl pelIeHus 3a/1a4 Ha KOMIIBIOTEpE.

66 WNHcTpyMeHTalIbHBIE CPEACTBA:
TPAHCIIATOP, OTIATIUK, TPOPUITHPOBIITHK
Cpena nporpamMupoBanusi. KoMnumsius

67 ¥ MHTEPIPETAIUs TPOrpaMM.
BupryaibHble MalTuHBL.
WNuTterpupoBanHas cpena pa3paboTKu

68 MeTto/1bl 0TIIaKH TPOrpaMM

69 TUIBI IEPEMEHHBIX B SI3BIKE
POrPaMMHUPOBAHHUS

70 O06paboTKa 1eTbIX YUCET

71 O0paboTka BEIECTBEHHBIX YHCE

72 CiyyaliHbl€ U MICEBOCTYYalHbIEC YHCIIa




73

BerBnenus. CioxHbIe yCIOBUS

74 ukJiel ¢ ycnoBueM
[{MKIIBI O IEPEMEHHOM.
75 BzanmozameHsaeMOCTh pa3InyHbIX BUIOB
LINKIIOB
76 O06paboTka HaTypaJIbHBIX YUCEIT C
HCIIOJIb30BaHNUEM IIUKJIOB
Haxosxnenne Bcex mpoCThIX YnCen B
77 3a7aHHOM Juana3one [IpakTtuueckas 0.5
pabora 1o Teme «Perienue 3a1a4 '
METOJIOM Itepedopay
78 WNuBapuant uukia
79 JlokyMeHTHpOBaHKUE IPOrpaMM
20 O06paboTKa TaHHBIX, XPAHSIINXCS B
daitnax
81 Pa30Ouenne 3agaun Ha mog3amayu
Hcnonp3oBanue CTaHIapTHON
20 OMOTMOTEKH A3bIKA MPOTPAMMHUPOBAHHSI.
[Tonkmouenue OUOIMOTEK TOAMPOrPaMM
CTOPOHHUX MPOU3BOAUTENEH
23 [ToamporpamMmel (TIporieTyphsl 1
bYHKITIH)
84 [ToamporpamMmsl (TIporieTyphsl U
GyHKIHN)
85 [IpakTuyeckas pabora Mo Teme |
"Pa3zpaboTtka nmoxmporpamm"
26 Pexypcus. PexypcuBHBIE O0OBEKTHI

(ppakransr). PexypcuBHBIE POLIETyPHI U




¢dbynkuun. Mcrnonas3oBanue creka s
OpraHu3aIMu PeKYypPCUBHBIX BHI30BOB

[TpakTrueckas paboTa 1o Teme

87 " "
PexypcuBHbIe oANpOrpaMmsl

28 MonaynbHBIN IPUHLMII IOCTPOCHUS
porpamMm

89 YucieHHbIe METObI

90 [IpakTuyeckas pabora 1o Teme
«YucaeHHoe peleHre ypaBHEHU I

01 Hcnonb3oBaHue JUCKPETU3ALMH B
BBIUMCIIUTENIBHBIX 3aJja4ax
[TpakTuyeckas pabora no Teme

92 «IIpnbamxéHHOe BBIYMCICHUE AJINH
KPHUBBIX U TUIOMIaAeH GUryp»

03 [Tpaktuyeckas pabora no reme «Ilonck
MakcuMyMa (MUHUMYyMa) QyHKIIUN
O6paboTka CUMBOJIHBIX JIAHHBIX.

04 AnropuTt™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30ueHue CTPOKH Ha CIIOBA TIO
pOOEIbHBIM CUMBOJIAM
ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: ITOMCK IIOJICTPOKU BHYTPHU AAHHOMN

CTPOKH; 3aME€HA HaWJICHHOW MOJICTPOKH
Ha IPYTYIO CTPOKY




97

98

[IpakTrueckas paboTta 1o Teme
"O06paboTKa CTPOK C UCIOIB30BAHUEM
dyHKUMH cTanAapTHON OMOITMOTEKN
A3bIKa IPOrPaMMUpPOBaHUS"

['enepanust cJ10B B 3a1aHHOM aji()aBHUTE

99

MaccuBBI U IOCIIEN0BATEIBHOCTH YHACE.
[IpakTuyeckast pabora o Teme
"3amnonHenue maccuna"

0.5

100

101

102

O0600mIEHHBIE XapaKTEPUCTHKN MaCcCHBa

JIMHEeWHbIH ITOMCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora 1mo reme
"JINHENHBINA ITOMCK 3aJaHHOI0 3HAUCHUSI
B MaccuBe"

[TpakTuyeckas pabdora no teme "[lonck

MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YHUCJIOBOM Maccuse"

0.5

103

CopTupoBka 0OJHOMEPHOIO MacCHBA.
[IpocThie METOIBI COPTUPOBKH.
[TpakTryeckas paborta o Teme
"IIpocTeie METOIBI COPTUPOBKU MaccHuBa'

0.5

104

CoptupoBka cnusaueM. boictpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [TpakTrueckas pabota mo
teme "bricTpas copTupoBka Maccupa”

0.5

105

106

JIBOMYHBIN MMOUCK B OTCOPTUPOBAHHOM
maccuBe. [Ipaktuyeckas pabora o reme
" JIBOMYHBINA MTOUCK"

JIByMepHbIe MacCCHBBI (MaTpPHUIIbI)

0.5




107 AnropuT™MbI 00pabOTKH MaTPHII 1

108 Pemenue 3a1au ananuza JaHHBIX 1

109 CpencTa TEKCTOBOIO MpoIeccopa 1

110 KomnberoTepHas BEpCTKa TEKCTa 1
[IpakTuueckas padora no Teme "BépcTka

111 JIOKYMEHTOB ¢ MaTE€MaTUYECKUMHU 1 1
bopmynamu"

112 HNHCcTpyMEHTBI peleH3UpOBaHUS 1

113 [IpakTuyeckas pabora 1o Teme ! |
"MHOrocTpaHU4HbIE TOKyMEHTHI"
O6naunbie cepBuckl. KosnexkruBHas

114 pabora ¢ tokymentamu. [IpakTuueckas ! 0.5
pabora no Teme "KonnexkruBHas padbota ¢ '
JTOKyMeHTaMu"

115 AHamn3 ga"nHbIX. bosbIie naHHbIE 1

116 MamunaHoe o0yueHue 1

17 AHamM3 JaHHBIX C IOMOIIBIO |
AJIIEKTPOHHBIX TAOJHUIL
[TpakTuyeckas pabora no reme "AHanus

118 JIAHHBIX C ITOMOILBIO IEKTPOHHBIX 1 1
Tabaur"
[Toctpoenue rpadukoB QpyHKIUH.
[IpakTuyeckas paboTa Mo Teme

119 "HarnsaHoe npeacTaBieHUe pe3yibTaToB | 0.5

CTaTHCTUYECKON 00pabOTKM TaHHBIX B
BUJIE JUArpaMM CPEACTBAMHU PEAAKTOPA
AJIEKTPOHHBIX TabuUIr"




Jlunuu tpennaa. [Ipakruueckas padota mo

120 teme "[lonOop nuHUM TpeHa, 1 0.5
IIPOrHO3UpOBaHUE"
[Ton6op mapamerpa. [IpakTuueckas

121 pabora novTeMe "UucneHHoe penieHne 1 0.5
YpaBHEHHUH ¢ TOMOIIIBIO ToA00pa
napameTtpa"
OnTumu3anus Kak MoucK HamIydIlIero
pelleHus B 3aJaHHBIX YCIOBHUSX.

122 [TpakTrueckas paboTta 1mo Teme 1 0.5
"Perienue 3a1a4 ONTUMU3ALIUHU C
MOMOIIIBIO AJIEKTPOHHBIX Ta0IHIL"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepsHOe Bpems 1

126 PesepBHOe Bpemst 1

127 PesepBHOE Bpems 1

128 PesepBHOe Bpemst 1

129 PesepsHOE Bpems 1

130 PeszepBHoe Bpems 1

131 PeszepBHoe Bpems 1

132 PesepBHOE Bpems 1

133 PeszepBHoe Bpems 1

134 PeszepBHOE Bpems 1

135 PesepBHoe Bpems 1

136 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136 0 215




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrposbnbie IIpakTHyeckue f:syqe}mﬂ :)IGI(KEOBZITCJILHLIP,
padoThI padoThbI pecypenI
KommuectBo nadopmarim 1
AJNTOPUTMBI CHKATUSI TAHHBIX 1
3 Anroputm Xadppmana 1
[TpakTuueckas pabota no teme "Cixkatue
4 JAHHBIX C ITIOMOIIBIO AITOPUTMA 1 1
Xadppmana"
5 Aunroputm LZW 1
ANTOPUTMBI CKaTHUS JAHHBIX C IOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
JnaHHBIX ¢ notepsMu (anroputmsl JPEG, '
MP3)"
CxopocTh nepeiaun JaHHBIX 1
IToMex0yCTOMYUBBIE KOJIBI 1
9 [IpakTuueckas pabora o Teme 1 |
"[TomexoycroitunBelie KOIbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbIH 3 dexT. 1
VYmpasienue Kkak HH)OpPMaLMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mogenu 1 MOJIETMPOBAHUE 1
12 I'padmr 1
13 Pemenue 3a1a4 ¢ moMorsio rpagos 1




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[TpakTruueckas padorta mo teme "llonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C IMOJIHON
uHpopmanueir”

17 CpencTtBa HCKYCCTBEHHOTO MHTEIUICKTA

13 [IpakTuueckast padora o Teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanu3zanys MOHATUS AJITOPUTMA.

19 MamuHa TelOpHHra Kak YHHUBEPCAIbHAS
Mozelb Beruucinenuil. Tesuc Yépua—
TrropuHra
[TpakTnyeckas pabora no Teme

20 "CocraBieHHe IPOCTON MPOrpPaMMBbI JUIs
MamuHbl Thropunra"

21 Mammuna Ilocra

22 Hopwmanbhsbie anropugmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE

7 3a1a4yM. 3a1a4a OCTaHOBA.
HeB03M0KHOCTBE aBTOMAaTHYECKOU
OTJIAJKU TIPOrpaMm

24 CnoXHOCTb BBIYMCIIEHUI
[Torck MpOCTHIX YKCEN B 3aJJaHHOM

25 JIMaria3oHe ¢ MMOMOIIBIO AITOPUTMA
«pemeto Dpatochenar

26 [IpakTuueckas padora no Teme "[lonck

MIPOCTHIX YKCET B 33JIaHHOM Juamna3oHe"




27

28

MHoropa3psiaAHbIe TIeTIbIe YHCa, 3a1a91
JUIMHHOU apu(METHKH
[IpakTHueckas paborta 1o reme

"Peann3anysa BEIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIIaMH"

29

CrnoBapu (accouMaTUBHBIE MACCHUBHI,
0oTOOpaXkeHus ). X31I-TaOJIUIIBL.
[Toctpoenue ahaBUTHO-YaCTOTHOTO
CJIOBaps JIJIS 33/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora 1o Teme
"TlocTpoenne anhaBUTHO-9ACTOTHOTO
cioBaps 71 3aJJaHHOro Tekcra'

31

32

33

AHanun3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenne nociaemoBaTeIbHOCTEH MO
mabony. PerynsipHbie BeIpakeHuUs.
YacTOTHBRINA aHATN3

[TpakTuyeckas pabora no reme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanu3 NpaBUIbLHOCTH
CKOOOYHOTO BBIPAXKEHHS

34

Boruncnenue apudmernyeckoro
BBIPAXXEHMUSI, 3aIICAHHOTO B
nocThuKcHOU Popme

35

[TpakTrueckas paboTa 1o Teme
"Boruncnenue apupMeTuieckoro
BBIPQ)KEHUSI, 3aIMCAaHHOTO B
nocTdukcHou popme"




36

37

Ouepenu. Mcnonb3oBanue ouepenu s
BPEMEHHOI'0 XpaHEHUS JaHHBIX

[IpakTrueckas paboTta 1mo Teme
"Hcnonb3oBanue oyepean”

38

[epeBbs. Peannzanus aepesa ¢ IOMOLIBIO
CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapubie) nepeBbs. [locTpoeHue nepesa
JUTSL 32/IaHHOTO apu(PMETHIECKOTO
BBIPAXKCHHS

39

[IpakTuyeckas pabora 1o Teme
"Ucnonp3oBanue 1€pEBbEB IS
BBIYUCIICHHS apH(PMETHICCKUX
BbIpaXKeHUM"

40

41

42

43

PekypcuBHBIC anropuT™MBI 00X0/a AepeBa.
Hcnonp3oBaHne cTeka U o4epenu s
00xo/a epena

PexypcuBHBIe anroputMel 00X0a JepeBa.
Hcnonp3oBaHne cTeka U ouepenu s
00xo/a epena

Anroputmsl Ha rpadax. [Toctpoenune
MHUHHMAaJIbHOT'O OCTOBHOIO JiepeBa
B3BEILLICHHOTO CBSA3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

44

KonngecTBo pa3InuHbIX TyTEH MEXKIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKoro rpada




45

46

Aunroput™m JIeHKCTpBHI.

[IpakTuyeckas pabora o Teme
"Bpruncienue JIMHbBI KpaTyauilero myTa
MEXIy BeplIuHaMu rpada (aroput™
HetikcTpsn)"

47

48

49

50

Anropurm ®noiiga—Yopiuasia

3aaqy, pemaemMple ¢ IOMOLIBbIO
JUHAMHAYECKOT0 IPOTPaMMHUPOBAHUSA:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUN

[TpakTrueckas paboTa 1o Teme
"BoluricneHue peKypcuBHbBIX (PYHKIUN C
MOMOIUIbIO JMHAMUYECKOTO
nporpaMmupoBasus”

3az[aq1/1, peaacMbIC C TOMOIIBIO
AUHaAMHUYCCKOIr'0 IpOorpaMMHUpPOBaHU:
MOACYET KOJIMYECTBA BapHUaHTOB

51

[Ipaktrueckas padota o treme "[logcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIIBIO
JTUHAMHYECKOTr0 porpaMMupoBaHus”

52

53

54

3amauu, penraeMbie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IH .
3aJa4yu OIITUMU3alIun

[TonsiTHe 0 mapagurmMax
nporpammupoBaHusi. O030p SI3bIKOB

IPOrpaMMHUPOBaHUS

[Tonsarue 06 06BEKTHO-OPHEHTUPOBAHHOM
pOTrpaMMHUPOBAaHUH




OO0BekTHI ¥ Ki1acchl. CBOMCTBA M METOBI

55
00BEKTOB
56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIHN3
[IpakTuyeckas pabora o Teme
57 "Hcnonib30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamme”
53 Pa3paboTtka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0A
[TpaxTuueckas padota "Pa3paboTka
59 MIPOCTOM MPOTrPaMMBbI C UCIIOIb30BAHUEM 1
KJ1IaccoB"
WNukancymsuus. [Ipaktuueckast padota no
60 teme "Pa3paboTka kiacca, 0.5
MCIOJIB3YIOLIEr0 NHKAMCYJIALNI"
61 Hacnenosanue. [Tonumopduzm
& [TpakTnyeckas pabora o Teme |
"Pa3zpaboTka nepapxuu kjiaccon"
Cpenpl ObICTpO# pa3pabOTKH MPOTPaMM.
63 [IpoexTupoBanue uurepdeiica
MOJIb30BaTENs
64 [TpoexTupoBanue nuntepdeiica
TIOJTb30BATEIS
65 Hcnonp3oBaHue TOTOBBIX YIPABISIEMbIX
3JIEMEHTOB JUIsl TIOCTPOEHUs HHTepdeiica
[TpakTrueckas paboTa 1o Teme
66 "Pa3paboTka nporpaMmsl ¢ rpaduuecKkum 1

uHTepdeiicom”




H3ydeHue BTOpOro si3bIka

67 IporpaMMHUpPOBaHUS

68 N3yuenune BTOPOro si3bIka
IpOrpaMMHUPOBaHUS

69 DTanbl KOMIIbIOTEPHO-MATEMAaTHUYECKOTO
MOJICJIUPOBAHUS
Jluckperr3anus Ipyu MaTeMaTHIeCKOM

70 MO/ICJIMPOBAHUU HEIIPEPHIBHBIX
npoueccoB. MoenupoBaHUe ABUKECHUS

71 [TpakTrueckas paborta 1mo Teme |
"MonenupoBaHue ABUKEHUS"

MogenupoBanue OMOJIOTHUYECKUX CUCTEM.

7 [IpakTuyeckas pabora 1o Teme 0.5
"MonenupoBaHue OUOIOTUYECKUX '
cucteM"

MaremaTHUeCKHE MOJICIIH B SKOHOMMUKE.

73 BrruuciauTenbHbIe SKCTIEPUMEHTHI C
MOJICIISIMHA
BepostHoctHbie Mmonienu. [IpakTuyeckas

74 pabora o Teme "MmutanmonHoe 0.5
MOJICIUPOBAHUE C TIOMOIIBIO METO/1a '
Mounre-Kapno"

75 KommnbrorepHoe MoenpoBaHue CUCTEM
yIpaBiICHUS

76 O0paboTka pe3yIbTaToOB KCIIEPUMEHTA

77 Tabmuunble (pensIuoHHbIC) Oa3bl TaHHBIX

73 [Touck, coptupoBka u GUIbTpaIHsL

JAHHBIX. 3aIpOCHl Ha BEIOOPKY JaHHBIX.




3amnpocsl ¢ napamerpamu. Beruucisembie
I0JIs1 B 3aIIpOcax

ITpakTrueckas padota nmo teme "Padora ¢

79 . .
roToBOM 0a30# JaHHBIX"
MHoroTtabau4HbIe Oa3bl JaHHBIX. THITBI

80 cBsA3el Mexay Tabaunamu. Buemnui
kito4. I{eocTHOCTh 0a3bl JaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM 0a3bl
JTaHHBIX "

2 3anpockl K MHOTOTa0IMYHBIM 0a3aM
JTAHHBIX

23 [TpakTudeckas padbota o Teme "3ampockl
K MHOTOTaOMUYHON 6a3e qaHHBIX"

84 SA3bIk ynpaBnenus nanHbiMu SQL
[TpakTrdeckas paboTa 1mo Teme

85 "VrpaBneHue JaHHBIMH C IOMOIIbIO
a3pika SQL"

26 Hepenstmonusie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTepHeT-IpHIIOKEHUS
[IoHsATHE O CEpPBEPHOM U KIMEHTCKOU

88 qacTax caita. TeXHOIOTUS «KITUEHT —
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU

89 OcHoBnl s1361ka HTML

90 [IpakTuyeckas pabora Mo Teme

"Co3naHue TeKCTOBOM BeO-CTpaHuUIIb"

91

Ocuossl ga3pika HTML




92

OcHoBrI a361ka HTML

[IpakTuyeckas pabora o Teme
"Co3gaHue BeO-CTpaHUIIbI, BKIFOYAIOIICH

93 . 1
MYJIbTUMEAUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUIEO)"
OCHOBBI KaCKaJHBIX TAOJHI] CTHIICH
94
(CSS)
[IpakTuyeckas pabora o Teme
95 "OdopmiieHUE CTPaHUIIBI C TTOMOIIBIO 1
KacKaJHBIX Ta0muI| cTriei"
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha si3bike JavaScript
98 ®opmbl Ha BEO-CTpaHUIIE
[IpakTuyeckas pabora o Teme
99 | 1
O6paboTtka naHHbIX Gpopm”
100 Pasmenienue Be6-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aiioB Ha CalT
Kanpuposanue. Hcnpasnenue
101 nepcnekTuBsl. ['ucrorpamma. Koppexkius
YPOBHEH, KOPPEKILIUs IBETA.
OO0eciBeunBaHME IBETHBIX N300paKCHUI
BBoj n300paxkenuil ¢ uCronb30BaHNEM
102 Pa3INYHBIX UPPOBBIX YCTPOHCTB. 0.5
[IpakTuyeckas pabora o Teme
"O6paboTka nudpoBbix pororpaduii”
Peryms. Pabora ¢ o6nactsamu. OunpTpsl.
103 [IpakTuueckas padora no teme "Perymn 0.5

dpoBsIx GoTtorpaduit”




104

105

MHorocI0iHbIC H300paKECHHS.

TexcroBrie ciion. Macka cios. KaHanebl.

CoxpaHeHue BbIICICHHON 001acTH

[TpakTrueckas paboTa 1o Teme
"MHorocnoiHbIe n300paxeHus"

106

[MoxroroBka nitroCTpanuil s BeO-
caiftoB. [IpakTrueckas pabota o teme
" AHUMHPOBAaHHBIC N300paKeHUS"

0.5

107

108

109

Bekropnas rpaduka. Bekropuzarus
PacTpOBBIX N300pakeHU
[TpakTrueckas paboTa 1o Teme
"Bekropnas rpaduxa"

[IpuHLUIBEI TOCTpOEHUS U
peaaKTUPOBaHUS TPEXMEPHBIX MOJENEH

110

111

[IpakTuyeckas pabora o Teme
"Co3nianue NpocThIX TPEXMEPHBIX
Mozeneit"

Cerounsle Mogenu. Marepuaisl

112

[IpakTuueckas pabora o Teme
"Cerounble Moaenn"

113

114

MoenvpoBaHre UCTOYHUKOB
ocsenieHus. Kamepsl
[IpakTuyeckas pabora o Teme
"Pennepunr"

115

AnnutuBHBIE TexHOJO0THH (3D-
MIPUHTEPHI)

116

[TonsiTHE O BUPTYaJIBHOM PEATBHOCTH U
JIONTOJTHEHHOW PEaJIbHOCTH




117 Pe3epBHOE Bpemst 1
118 PeszepBHoe Bpemst 1
119 Pe3epBHOe Bpems 1
120 Pe3epBHOE Bpemst 1
121 Pe3epBHOE Bpems 1
122 Pe3epBHOE Bpemst 1
123 PesepBHoe Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpemst 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpemst 1
130 PeszepBHOE Bpems 1
131 PesepBHOe Bpemst 1
132 PesepsHOE Bpems 1
133 PeszepBHOE Bpems 1
134 PeszepBHoe Bpems 1
135 PeszepBHOe Bpems 1
136 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME




ITPOBEPAEMBIE HA EI'9 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
Pa3sBUTHs KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIaMH IPOTrPAMMHOI0
oOecrieueHus JUIsl  pelleHusl y4eOHbIX 3aJad 1[0  BBIOpaHHOM

cricnyajan3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NpPUHLUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornManne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3alUU pa3JINYHbIX BHIOB

uHpopMaun

1.4

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHCEN B MO3UIMOHHON CHCTEME CUMCIICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HAaX0XAEHHUE BCeX MPOCTHIX YMCEIN B 3aJaHHOM
Jarna3one; o0paboTKa MHOTOPA3pSAHBIX LETbIX YHCEN; aHaIu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKIII/IOHaHI)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bramenne OCHOBHBIMH CBEIEHHUSAMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IUYHBIX OO0JNACTAX; HaJIHuue
IpeJICTaBlICHU 00 MCIONb30BaHUM WH(GOPMAIIMOHHBIX TEXHOJOTHHA B

pa3IMyYHbIX TPO(ECCHOHATBHBIX cepax

1.8

BiianeHne TeopeTMYeCKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3aJaHHOTO HATyPaJIbHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oOBaHUs JIOTUYECKHX BBIPAKCHHIA,
UCTIONB3Ys 3aKOHBI alNreOphl JIOTUKU; ONPEeATh KpaTyaliinuil myTh BO
B3BEIICHHOM Tpaje M KOJIMYECTBO NyTeHd MEXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKoro rpada




Ymemo

2.1

YMeHue ucnoap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHam3a 00bEKTOB U MPOLECCOB: (HOPMYITUPOBATH LEJIb MOJCTUPOBAHHMS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MTOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJEIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HATJISIHOM

BUJE

22

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JaHHBIX
(mporHo3upoBaHue, KIaccuuKanus, — KiIacTepuzalus,  aHaIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX IAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIETH, NpeoOdpa3oBaHuE ITaHHBIX,

BU3YyaJIn3allud JaHHBIX, HHTCPIPCTAlUA PE3YyJIbTAaTOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX [JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETU3aluu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenayu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IE€pelaud NMpU HU3MEHEHUU

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U
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YMeHne CTpouTh KO, 00€CIeUMBAIOIINN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI ITOCTPOCHHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M MOCTPOCHUS YHMCIIA I10
CTPOKE, COJEpXKallled 3alKuch ITOTO0 4YHCJIA B MO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBINIOJIHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHOW Tabmuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIaCTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPpKAIICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHAM30M
rpadoB (3aga4u MOCTPOCHUS] ONTUMAIBLHOTO MYTH MEXKIY BEpITHHAMU
rpada, onpeeneHus KOJIMIeCTBa Pa3IMUHbIX MyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOI'O AIIMKINYECKOTO rpaga)

2.8

YMeHME UCII0NB30BaTh JEPEBbs IIPU aHAIU3€ U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiIeHNUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a7ad

MOKWCKa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY




QITOPUTMY; pa3padaThiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKU,; ONIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThbI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIbKUX aQJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Bnagenue yHHBEpcadbHBIM S3BIKOM MPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpaxX JAaHHBIX; YMEHHUE HCIOJIb30BaTh OCHOBHbBIC
VOPaBJIAIONIME  KOHCTPYKLHMU, YMEHHE  OCYIICCTBIISITH  aHAJIHU3
NPEUIOKEHHOW  MPOTpamMMbl:  ONpPEAeNsATh  pe3ynbTaThl  paboThI
MPOrpaMMBbI TIPU 33JaHHBIX UCXOIHBIX JAaHHBIX; OMPEAETSATh, IPU KAaKUX
WCXOJIHBIX JaHHBIX BO3MOXKHO TMOJYYEHHE YKa3aHHBIX pe3yJbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPbIE MOTYT MPUBECTH K OIMOKe B pabdore
nporpaMMbl;  (OPMYITUPOBAaTH  MPEIJIOKEHUS MO  YIYYIIECHUIO

MporpaMMHOTO KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3y4YEHHs  SI3BIKE
porpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE ANTOPUTMBI 00paboTku quCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIa B BHJE
Habopa TMPOCTBIX COMHOXHTENEH; HaxXxoKIACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplaromuM 10; BeUKCIEHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIEA0BATENBHOCTH (cymMMBI, IIPOU3BEACHUS CpEIHETO
apu(QMeTHUYeCcKOro, MHHMMAJIbHOTO M MaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJIMUECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 33JaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPaHWYCHUN Ha JAMANa30H UX
BO3MOXHBIX 3HAU€HUH, NMPUMEHATh IPHU PEIHICHUH 3a7ad CTPYKTYpbl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpEeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE MTOAPOTPAMMBI 17151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH MOAMPOTPAMM; YMEHHE HCIIONB30BATh CPEACTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TAaONWIBl UL aHAJH3a,
MPEJICTABICHHUS. ¥ 00pa0OTKY JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peleHus, moAOOp JMHUK TPEHNA, PEIICHHE 3a/1a4 MPOTHO3UPOBAHMS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEJSIIMOHHBIE) Oa3bl MAaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM  pA3JIUYHBIX CPEICTB  LMQPPOBBIX  TEXHOJOTHUI;
IIOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBHCOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHICHIIUU PAa3BUTHsI KOMITBIOTEPHBIX TexHoJorui. [lapamnensHbie
1.1 BbIUKCIICHHS. MHOTONpOLIeCCOpHBIE CUCTEMBI. PacnipenienéHnbie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUKIIBI TOCTPOEHUSI M alIapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbel. Cerp WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tpotokomnsr creka TCP/IP. Cuctema nomennsix umén. Paznenenne IP-cetu Ha

IIOoACETHU C IIOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMNBI pa3MelieHus U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHoi mnamstu. LllaGnonbl ans onucaHus
rpyni ¢ainos
CkopocTp mepenayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudposanue nanubix. CUMMETpUYHbIE U HecUMMeTpHuHble M dpsl. [Hudppsr
1.5 npocroit 3amensl. [udp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

Kozpl, no3Bonsromue oOHapyUBaTh M HCIPABIATh OUIMOKH, BO3HHMKAIOIIME
1.6 pu nepenade faHHeIX. Paccrosaune Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uros. Koasl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEPHBIE  KOJBI.
)1 JlexonnpoBaHue COOOLIEHH, 3aTMCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
YcnoBue @ano. [locTpoeHrne 0JHO3HAYHO JACKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbl K OLEHKe KoiuyecTBa HHGpopmauuu. EnuHUIb!
29 U3MepeHus KoiudectBa HHPopMmanuu. AuaBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpMaLUU. 3aKOH aIJUTHUBHOCTH uH(popmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina [llennona

Cuctembl cumcienus. Pa3BEpHyTas 3amuch LENBIX M JIPOOHBIX YHUCENl B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWMCTBAa ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JCTUMOCTH YK CIIa HA OCHOBAaHUE CUCTEMBI

CUUCIICHUS. AJIFOpI/ITM nepepoja IMejoro 4ucia us P-vgHoit cucteMsul

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM IepeBojia KoHeuHoW P-uuHoil npobu B
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2.5

JECSITUUHYI0. AJITOPUTM IE€pPEBOJA LENOr0 YHCiIa U3 JECITUUYHOM CHCTEMBI
cuncienus: B P-uunyto. IlepeBos xoHe4HOH necsiTuuHOW ApoOH B P-nunyio.
JIBonuHasi, BOCbMEpUYHAs U LIECTHAALATEPUUHAs CUCTEMbl CUUCIICHUS, CBA3b
MeXay HHUMH. ApudmeruyecKkue oOrnepanud B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS

TponuyHass ypaBHOBEIIEHHAs CHUCTEMa CUYUCIEHUA. JIBOMYHO-JecATUYHAs
CUCTEMA CUHMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OpHoGaiiTHbIE KOJIUPOBKHU.
Crangapt UNICODE. KomupoBka UTF-8. Omnpenencaue nH)OpPMAIHOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX TaHHBIX MPU 33/JaHHBIX Pa3pelIeHUH U TIIyOWHEe KOAWPOBAHUS
ugeta. LiBeroBeie monenu. KogupoBanue 3Byka. OneHka MH(OPMAILMOHHOTIO
00BEMa 3BYKOBBIX J[JaHHBIX IpHA 3aJdHHBIX 4YaCTOTC AJUCKPCTU3AIUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrICcKasbIBaTenabHBIE (OPMBI
(npenukatsl). KBaHTOpHI Cy1IIeCTBOBAaHHS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOnuibl MCTUHHOCTH. Jlornyeckue BbIpaXKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUHI OT KOJIMYeCTBa apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJIITOPUTMBI UX ITOCTPOCHUA 11O Ta6HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaaaslii cymmarop. [locTpoeHune cxem Ha JIOTUYECKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTHYE€CKOMY BBIPQKEHMIO. 3aIlliCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenu u moxaenupoBanue. Llenn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIIUPYEMOMY OO0BEKTY WK Tiporieccy. DopManu3anms MPUKIaIHbIX 3a1a4.
[IpencraBienne pe3yinbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPHUATHS 4YeNoBeKOM. ['paduueckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

HpeHCTaBHeHI/IC HOCJIbIX YHCCI B IMMaMATHU KOMIIBIOTCPA. OFpaHI/I‘IeHHOCTB

JMarna3oHa 4ucell IpH OTpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemosnHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCE.

[To6uToBBIC JIOTMYEcKuEe onepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiaudyeckuit cauru. lludpoBanue ¢ momouipl0 MOOUTOBON orepanuu

«uckmouaromee UJIH»

IIpencraBieHue BELIECTBEHHBIX YHCEI B IAMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U TOpsoK yMcia. Jlmama3oH 3HaueHWH BENIECTBEHHBIX uucell. [Ipobiembl
XPAaHEHMS BEIICCTBEHHBIX YMCEJ, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
paspsaoB. BeinmonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMHU, HAKOILICHHUE

oIInOoK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ IOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MATpHUIl, CIUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IyTH MEXAy BepUIMHaMu rpada, oIpelesieHHe KOJIU4ecTBa
Pa3IMYHBIX IYyTEH MEXIy BEpPIIMHAMH OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrnocoObl o6xona naepesa.
[IpencraBienue apupmMeTndecKX BhIpaKEHUI B BUe JiepeBa. Mcnonb3oBanue

rpadoB U IepeBBEB MPHU ONMKUCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ MoJHOM uHdopmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINUCAHUE CTPATETHH UIPHl B TaOIW4YHOU Qopme.

BBII/IFpBII_HHBIC U MPOUTPBIITHBIC ITO3UIUN. BBII/IFpLIH_IHHe CTpaTerun

CpenctBa  MCKYCCTBEHHOIOo — MHTeNJIeKTa. MaeHTuuKanmuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnoab30BaHNe METO0B UCKYCCTBEHHOTO
UHTEUIEKTa B OOydaromMx  cucreMax. lcmonb3oBaHMEe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI NOHATHA aJIrOpUTMaA. MarnHa TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUMCICHUM

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paGoTel u 00BEM HCIONB3yeMOit
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
aCUMIITOTUYECKON CJIOKHOCTH AITOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHOU
cioxkHoctu. IlepeGopHble anroputMmel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh
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OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PaldOThl MPOCTEUIIUX aJTOPUTMOB
yIpaBJIEHUS UCHOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpuTMOB. OmpeneneHue

UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOyeMblIid pe3ybTaT

3.4

3.5

3.6

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CYMCIEHHUs: pa30ueHHe 3aluCH YHuClla Ha OTIeNbHble LUQPBI,
HaxXOXXJEHHE CYyMMBbl U TNpoU3BeIeHHUs LU(pp, HAXOXKICHHE MaKCHUMaJIbHON
(MHHHMAITEHOW ) U PHIL.

[IpencraBinenue uuciaa B BUAE HabOpa IPOCTBIX COMHOXUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJECHMsS B cCTeleHb. [IOMCK MHPOCTBIX 4YHMCEd B 33aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCIICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTHHHOM apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl 1aHHBIX:
LIEJIOUMCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMYeCKHe. BeTBneHwusl.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIUXcs B (aiinax. TekcToBble U TBOUYHBIE (ailibl.
daiinoBsie nepemMeHHble ((aitnoBeie ykazarenu). Urenue u3 (aiina. 3anuce B
daiin.

Pazouenue 3anaun Ha moazanaqu. [loamporpammel (poreaypsl U QyHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMOIMOTEKHU SI3bIKA mporpaMMHupOBaHUuA

3.7

3.8

39

Pekypcusi. PexypcuBHble npouenypsl U pyHkiuu. VMcnonap3oBaHue creka s

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeTobl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHUH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble METO/bI
pelieHns YypaBHEHHMiIl: MeToJ mepebopa, METOJ IOJIOBUHHOTO JENEeHUs.
[TpubnmxEHHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (YHKIMH OJHOW TEPEMEHHOW METOA0M

ITOJIOBUHHOT'O ACTICHUA

OO6paboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QyHKIUM  S3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
MOACTPOKH BHYTPHU JTaHHOM CTPOKH, 3aMEHA HAUJECHHOW MOJCTPOKHU Ha JPYTYIO
cTpoky. ['eHepauus Bcex CIOB B HEKOTOPOM ai(aBHUTE, yIOBIECTBOPSIOMINX
3aJJaHHbIM orpanudeHusM. IIpeoOpa3oBanue ynciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M IOCIENOBATEILHOCTH 4YHCEN. BpluncieHue 0000MmEHHBIX

XapaKTCPUCTUK DJJICMCHTOB MaCCHUBa WA YHCI0BOM oCICaA0BaTCIBbHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHS, CPEIHEro apu(PMEeTHYeCKOro, MUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAUYEHUS B MAaccCHBe.
AAroput™bl paboOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro maccua. IIpocTeie METO/IBI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (asroputM QuickSort). JIBomdHBIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI 00paOOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOMCK DJIEMEHTA B JBYMEPHOM MAacCHBE, BBIUYMCICHHEC MAaKCHMyMa
(MHHHMYMa) ¥ CYMMBI DJIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XAII-TaOJIUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJI0BapA AJIA 3aJlaHHOI'0 TCKCTa

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOrO BBIpaKeHUS. Bpruucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUs! TaHHbIX

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuectBo Pa3iInIHBIX
nyTed MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AlMKJIWYECKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOrO
BbIpakeHUs1. PekypcuBHbIe airopuT™Mbl 00x0/a aepesa. Mcnonap3oBanue creka

1 odepeu it 00Xo/a iepena

3.16

3.17

JlnHamMuueckoe mporpaMMHpOBaHUE KaK METO/] pELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOYHBIX  PE3yJbTaTOB.  3aJayd, pelaeMble C  IOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a4i OIITUMH3alIUN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

WNukancynsiusi, HaclieoBaHue, TOTUMOpHU3M

WNudopmanoHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIM3a JaHHBIX: IIPOTHO3UPOBAHUC,

knaccuukanus, KilacTepuszanus, aHajau3 OTKiIOHeHuH. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaTN3a TaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJENH, MpeoOpa3oBaHHE
JaHHBIX, BU3yalIu3alusl JaHHBIX, HHTEpIIpEeTanys pe3yapraToB. [IporpaMMHubie
cpeacrtBa u VHTepHEeT-cepBUCHl Ui 0OpaOOTKM M IPEJICTABICHUS JaHHBIX.
Bonbimme nannpie. MammHHOE 00yUeHUE

AHanmu3 JaHHBIX C IOMOIIBI 3JIEKTPOHHBIX TaOiuil. BeluncieHune cyMMmsl,
cpemHero  apu(MeTHYecKoro, HamOOIbIIero (HAMMEHBIIEro) 3HAYCHUS
nuanazoHa. Beluncinenue ko3¢ ¢uiueHTa Koppessuud JBYX pPsIOB JaHHBIX.
[TocTpoeHne cToONOUATHIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. lloctpoenue
rpapukoB  ¢yHkuui. IlombGop  nuHMM ~ TpeHIa,  pelleHue  3aj1ad
IIPOTHO3UPOBaHUA. Pemenue 3a1ad ONTHMHM3ALUU C MOMOLIBIO 3JIEKTPOHHBIX

TabJIuI

I[I/ICerTI/ISaHI/Iﬂ npun MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJIOrMYECKUX
cucreM. MareMaTudecKue MOJACIN B OKOHOMUKC. BrerancauTensHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB SKCIICPUMCHTA. MeTO,I[
HAaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX MapaMCTPOB MOACIUPYCMBIX
O0OBEKTOB H IMponeccoB. BoccraHoBineHne 3aBHCHUMOCTEH IO pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Meronst  MownTte-Kapiio. NmuranmmonHoe

MOZICIINPOBAHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I$I

Tabnuunbie (pensiuoHHble) 0a3bl MaHHBIX. Tabmuma — mpencTaBiIeHHE
cBeleHn 00 OqHOTHITHEIX 00bekTax. Iloire, 3amuch. Kiarou Tabaumel. Padora ¢
roTOBOM 0a30if AaHHBIX. 3amoiHeHue 0asbl MaHHBIX. [IoMCK, cOpTHpOBKa H
(bUIBTpAIUs JaHHBIX. 3aIIPOCHl HAa BEIOOPKY JaHHBIX. 3aIIPOCHI ¢ TTapaMeTPaMH.
Brruncnsiembie mosis B 3apocax.

MHuoroTtabiauunable 0a3bl TaHHBIX. THIIBI CBS3€W MEXTy TaOnuiamMu. BHemrHui
kmtou. llemocTtHOCTh 6a3bl JaHHBIX. 3ampochkl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl. CHOCKH,
ornapienue. IIpaBuna  IUTUPOBAaHMS  MCTOYHUKOB U O(GOpPMIICHUS

OouborpauIecKux CChIIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YyebHuk: «MHpopmaTmka 10» Nonskos K.10., EpemunH E.A.

YyebHuk: «MHpopmaTmka 11» Nonskos K.10., EpemunH E.A.

METOJIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

https://kpolyakov.spb.ru/school/probook/slides.htm

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

https://kpolyakov.spb.ru/school/probook.htm
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