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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo uH(pOpMaTHKe (YrIyONEHHBI YpOBEHb) Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MpPOrpaMMbl CpeaHero oOmiero oOpaszoBaHus, mpenctaBieHHBIX B DPI'OC
COO, a Taxxe denepanpHO paboYeH MPOrpaMMbI BOCITUTAHUS.

[Iporpamma mo uapOpMaTHKE AAET MPEACTABICHUE O IETAX, O0mmel cTpaTeruu 00ydeHus,
BOCIIMTAHUS M pa3BUTHs oOydarommuxcs cpeacTBaMu ydeOHoro npenmera «MHpopmaTnka» Ha
yrIyOnéHHOM — ypOBHE,  YCTaHaBIMBAaeT  00s3aTeNbHOE  NPEIMETHOE  COAEpIKaHue,
MpeIyCMaTpUBACT €ro CTPYKTypUPOBAaHHE II0 pa3jieinaM W TeMaM Kypca, ONpeaessier
pacripeniesieHie ero mo kKiaccam (rojaM M3ydeHwHs ), JaéT IPUMEPHOE pacipeesieHue yaeOHbIX
9acoB IO  TEMaTHYECKHUM  pa3lielaM  Kypca W peKoMeHayemyr  (IpUMepHYH)
MIOCJIE0BATEIBHOCTD UX M3YYEHHUS C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH,
JIOTUKH y4eOHOTO MPOliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaroIIXCs.

[Iporpamma 1o wuHOpMaTHKEe OMpeAeNsieT KOJUYECTBEHHBIE M  KAa4eCTBEHHBIE
XapaKTCPUCTUKHU y‘IC6HOl"O Marepuajga i1 KaKIA0ro roaa HU3ydCHUA, B TOM YHCIC JIA
COJIEPKATEIHbHOTO HAMOJHEHUS PAa3HOTO BUAA KOHTPOJIS (MMPOMEXYTOYHOW aTTEeCTaIlHH
oOyuaronuxcs, BCepOCCUICKUX POBEPOUHBIX paboT, rOCyITapCTBEHHOW UTOTOBOM aTTECTALNH).
[Iporpamma 1o wuH(pOpMATHKE SBISETCS OCHOBOM [UJII COCTABJICHHS AaBTOPCKUX YYEOHBIX
MPOrpaMM U y4eOHUKOB, TOYPOYHOTO MJIAaHUPOBAHUS Kypca YUUTEIEM.

Nudopmaruka B cpeaHeM o0111eM 00pa30BaHUN OTPAXKAET:

CYUIHOCTh HMH(OPMATUKH KaK Hay4yHOM JMCUUIUIMHBI, H3y4arolled 3aKOHOMEPHOCTU
IMPOTECKAaHUA W BO3MOXHOCTH aBTOMaTHU3alllU I/IHCbOpMaI_[I/IOHHI)IX mponecCcoB B Pa3INYHBIX
CUCTEeMaXx;

OCHOBHBIE O00JaCTHM TPUMEHEHUs HHPOPMATUKH, TPEKIE BCEro HHPOPMAIIHOHHBIC
TEXHOJIOTUH, YIIPaBJIEHUE U COLIMANIbHYIO cepy;

MEeXAMCLIUITUHAPHBIN XapakTep HHPOPMATUKU U MHPOPMAIIMOHHON IS TEILHOCTH.

Kypc nndopmatuku ajst ypoBHs cpeiHero o0mero oopa3oBaHus SBISETCS 3aBEPIIAOITAM
ATAroOM HEIMPEPHIBHON MOATOTOBKH 00YyJaroNIuXcs B 00macTi nHGOPMATUKA U HHPOPMAITMOHHO-
KOMMYHHMKAIIIOHHBIX TEXHOJIOTHI, OMUpaeTcs Ha cojAepKaHhe Kypca HH(POPMATHKU YPOBHS
OCHOBHOTO 00I1Iero o0Opa3oBaHHUs M ONBIT IOCTOSHHOTO TMPUMEHEHUs HWHOOPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH, JaéT TEOpeTHYEeCKOe OCMBICICHHE, HHTEPIPETAlUuI0 U
0000111eHIE 3TOTO OIBITA.

Pesynbrarel yriyOonéHHOro ypoBHA u3ydeHus yuyeOHoro mnpeamera «Wudopmarukay
OpUEHTHPOBAaHbl Ha IMOJy4Y€HHE KOMIETEHTHOCTeHW Uil MOCIeAyroliel MpodeccruoHalbHON
NEeSITebHOCTH KaK B paMKax JTAHHOW MpeAMETHOI 00JiIacTH, Tak U B CMEXKHBIX C HE 00IacTsX.
OHu BKITIOYAIOT B ceO0sl:

OBJIaJICHUE KIFOYEBBIMH MOHSTUAMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JTaHHAS
npeaMeTHass 00IacTh, pPAclo3HABaHUWE COOTBETCTBYIOIIMX UM MPU3HAKOB M B3aWMOCBSI3EH,
CIOCOOHOCTh IEMOHCTPUPOBATH PA3IMUYHBIE MOAXOJIbI K U3YUCHUIO SIBJICHUM, XapaKTEePHBIX IS
M3y4aeMo# mpeaMeTHON o0nacTu;

YMEHHUE pellaTh THUIOBbIE NPAKTUYECKUE U TEOPETHUECKHE 3a/1auM, XapaKTepHbIE s
UCIOJIb30BAHUS METO/I0B U HHCTPYMEHTApHs JaHHOH MpeIMeTHOH 001acTy;

HaJIMYMe TMpPeJCTaBIeHU O MJaHHOW NpeaMeTHOM 00JacTH Kak LEJIOCTHOH Teopuu
(COBOKYITHOCTH TE€OPUIT), OCHOBHBIX CBSI3AX CO CMEKHBIMH 00JIaCTAMU 3HAHUH.

B pamkax yrnyOn€HHOro  ypoBHS ~ HM3ydeHUS HH(OpPMATUKH  OOECTeunBaeTcCs
LieJIEHANpaBJIeHHas TOJr0TOBKA 00YJalOUIUXCs K MPOJOJKEHUIO 00pa30BaHusl B OpraHU3aIMsIX
npoeccHOHaNBPHOrO 00pa3oBaHMsl MO CHENUANIbHOCTAM, HEMOCPEACTBEHHO CBS3aHHBIM C
U(POBBIMU  TEXHOJIOTHSIMHM, TaKMM KaK TporpaMMHasi WHXXEHepHs, WH(popMalmoHHas
0€301acHOCTb, HMH(OpPMAIMOHHbIE CHCTEMBI W TEXHOJOIMHM, MOOWIIbHBIE CHUCTEMbI M CETH,
OoJbllIe TaHHbIE M MalIMHHOE 00y4YeHHE, MPOMBIIIJICHHBI UHTEpHET BelleH, NCKYyCCTBEHHBIN



MHTEIUIEKT, TEXHOJOTMH OeCHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CUCTEMBI PACIIPEIEIEHHOIO peecTpa, TEXHOJIOIMU BUPTYaIbHOM U IOIIOJIHEHHON PEAJIbBHOCTEH.

OcHoBHas 1enp u3ydeHust yaeOnoro npeamera «MupopmaTuka» Ha yriayOnEHHOM ypOBHE
cpeaHero oémero oOpa3oBaHUs — OOecledYeHHe IalbHEHIEero pa3BUTUS HH(GOPMAIIMOHHBIX
KOMIETEHIIMI O0O0y4aromerocsi, €ro TOTOBHOCTM K >XH3HH B YCJIOBHSX pPa3BUBAIOIIETOCS
MH(GOPMAIIMOHHOTO OOIIECTBa ¥ BO3PACTAIONICH KOHKYPEHIIMH Ha PhIHKE Tpyaa. B cBsi3u ¢ 3TUM
n3yuyenue unpopmaruku B 10—11 kmaccax 105KHO 00€CTICUUTS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, OCHOBAHHOTO HAa MOHUMAaHUH POJIM UH(POPMATHKH,
MH(GOPMAIMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHS;

c(OPMHUPOBAHHOCTh yMEHHH pa3ianyarh (aKThl U OLEHKH, CPaBHHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSIMHU OIEHUBAHHS U CBSA3b KPUTEPUEB C OMpPEACIEHHON
CUCTEMOM LIEHHOCTEH, MPOBEPATH Ha JJIOCTOBEPHOCTh U 000011aTh HHPOPMALIHIO;

c(OpMUPOBAHHOCTH MPEJCTABICHUHN O BIUSIHUYA NH(OPMALMOHHBIX TEXHOJOTUN Ha XKU3Hb
4yeloBeKa B OOILIECTBE, TMOHMMAHHE COLHUAIBHOIO, 3KOHOMHUYECKOIO, MOJUTHYECKOTrO,
KYJIbTYPHOTO,  IOPHJWYECKOTO,  TMPUPOJHOIO,  IPrOHOMHUYECKOrO,  MEAMIHMHCKOTO U
(U3MOJIOrMYECKOr0 KOHTEKCTOB HH(POPMALIMOHHBIX TEXHOJIOTHIA;

MIPUHSTHE TPABOBBIX M ATHMUECKUX ACHEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTHH, 0CO3HAHUE
OTBETCTBEHHOCTH JIIO/IEH, BOBJEUYEHHBIX B CO3JaHHE M HCIHOJb30BaHHWE HH(OPMALUOHHBIX
CHCTEM, pacipocTpaHeHue HHHOPMAITUH;

CO3JaHME YCJIOBMM Ui pa3BUTHS HABBHIKOB  y4eOHOM, MPOEKTHOH, Hay4HO-
HCCIIEIOBATENIbCKON U TBOPUYECKOM AESITETbHOCTH, MOTUBAIIMM 00y4YaroluXxcs K cCaMOPa3BUTHIO.

B conepxxanuu yuebHnoro npeamera «MHPpopMaTHKay BBIICISIOTCS YEThIPE TEMAaTHYECKUX
paszena.

Paznen «l{u¢ppoBasi rpaMOTHOCTBY» MOCBSNIEH BOMPOCAM YCTPOMCTBAa KOMIIBIOTEPOB U
JIPYTUX 3JIEMEHTOB IU(PPOBOTrO OKPYKEHHMsI, BKIIIOYAsi KOMIIbIOTEPHBIE CETH, HCIOJH30BaHUIO
CPEICTB OINEpallMOHHOW CHCTEeMbI, paboTe B ceTh VIHTepHET W HCMONb30BAaHUIO HWHTEPHET-
CEpBHUCOB, HH(DOPMAITMOHHONW OE301TaCHOCTH.

Paznen «Teopernyeckue OCHOBBI MH(OPMATHKH)» BKIIOYACT B Ce0S TMOHATHHHBINA
anmnapat MH(POPMATHKH, BOIPOCH KOIUPOBaHUS HMH(POpPMAIUH, W3MEpPEeHUs] HH(HOPMAIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKH U KOMIIBIOTEPHOTO MOICTHPOBAHHUSI.

Pazgen  «AaropurMbl W NPOrpaMMHPOBAaHMe»  HANpaBIE€H HA  pa3BUTHUE
QITOPUTMUYECKOTO MBIIUJICHHS, pa3pabOTKy aJIrOpuTMOB M OIIGHKY HMX CII0OXHOCTH,
(dbopMHpOBaHHE HaABBIKOB peaju3alldd IPOTpaMM Ha S3bIKaX HPOrPaMMHUPOBAHHUS BBICOKOTO
YPOBHSI.

Paznen «HUHdopManmoHHbIE TEXHOJOTHW» TMOCBAIIEH BONpPOCAM  IPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUH, PEAIM30BAHHBIX B MPUKIAAHBIX MPOTPAMMHBIX HPOAYKTaX M
WHTEPHET-CEPBHUCAX, B TOM YHCJIE B 33/ladyaxX aHaju3a JaHHBIX, UCIOJb30BaHUIO0 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJHIL ISl PEIICHUs TPUKIATHBIX 3aa4.

B npuBenénnom npanee cojnepkanuu ydebHoro mnpeamera «MHpopMaTuka» KypcHBOM
BBIICTICHBI JIOTIOJTHUTENIbHBIE TEMbI, KOTOPbIE HE BXOIAT B 00s3aTENIbHYIO IPOrpaMMy O0ydeHHs,
HO MOTYT OBITh TPEUIOKEHBI ISl H3y4eHHs] OTAEIbHBIM MOTHBHPOBAHHBIM M CIHOCOOHBIM
oOyuaronmcs.

YrinyOn€HHbINH ypoBEeHb U3ydeHHUS] MHPOPMATUKUA PEKOMEHIYETCs U TeXHOJIOTHYECKOTO
npoduiis, OpUEHTUPOBAHHOTO HAa HMHXKEHEPHYI0 U HHPOPMAIMOHHYIO c]epbl AESTeTbHOCTH.
VYrnyOonéHHbIl ypoBeHb H3ydeHHMs] MHGOPMATUKHU OOECIeYMBaeT: MOJArOTOBKY OOy4arouxcs,
OpUEHTHUPOBAHHBIX HAa CIEHUAITBHOCTH B 00lacTH HWH(OPMAIMOHHBIX TEXHOJOTHH U
WHXEHEPHBIE CIELUAIBHOCTH, y4acTHE€ B IIPOEKTHONW M HCCIEIOBATENIBCKON JAEATEIbHOCTH,
CBSI3aHHON C COBPEMEHHBIMHU HAIPABJICHUSIMU OTpacivd WH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTHl, MOATOTOBKY K YYacTHIO B OJUMIIMAJAX U cAaue EAMHOro rocyaapCTBEHHOTO
9K3aMeHa Mo HHPOpMaTHKE.



[MocnenoBaTenbHOCTh MU3YYCHUS] TEM B IpEJesiaX OJHOTO roja OOyYeHHs MOKET ObITh
M3MEHEHa 10 YCMOTPEHHUIO YYHTENsl IpU TMOATOTOBKE paboyeil mporpaMMbel M HOYPOYHOTO
IJIaHUPOBAHUS.

OOmee uymcno uwacoB, oTBeAeHHbIX B llpemynuBepcapuun MITIY jmns  usydeHus
nHpopmatuku — 136 vacos: B 10 kinacce — 68 vacos (2 wyaca B Hezemno), B 11 kinacce — 68 vacos
(2 yaca B HezpenO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Mud¢posasi rpaMOTHOCTH

TpeGoBanusi TEXHUKK O0€30MACHOCTH U TUTUEHBI TIPH PaboTe ¢ KOMIBIOTEPAMU U APYTUMHU
KOMIIOHEHTaMH IU(PPOBOTO OKPY>KEHHUS.

[IpuHnumer paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. ApXuTekTypa ¢GoH
Heiimana. ABTomMaTH4eCKOE BBITIOJHEHUE MPOTrpaMMBbI TiporieccopoM. OrnepaTuBHasI, TOCTOSTHHAS
U JoJToBpeMeHHass mamaTb. OOMEH MaHHBIMH C TOMOINbI0 IHH. KOHTposuiephl BHEUIHHUX
ycTpoucTB. [IpssMoit JoCcTym K maMsTH.

OcHOBHBIE TEHACHIIMM Pa3BUTHUA KOMIBIOTEPHBIX TexHojorud. [lapammensHbie
BBIUMCIICHUS.  MHorompoueccopusie  cucteMbl.  CynepkoMmibiloTepel.  PacnpenenéHnbie
BBIYUCITUTEBHBIC CHCTEMBI U 00paboTKa OOJBINX JTaHHBIX. MOOMIbHBIC TIU(PPOBBIE YCTPOICTBA
U UX POJb B KOMMYHHKAlUSX. BCTpOGHHBIE KOMIBIOTEPH. MHKPOKOHTPOJUIEPHI.
PoGoTusnpoBaHHbIe TPOU3BOICTRA.

[Iporpammuoe oOecnieueHHe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. Bumbl
MPOTpaMMHOTO oOOecrniedeHus: U uX HazHadeHue. OCOOCHHOCTH MPOTPAMMHOIO OOeCredeHUs
MOOWIBHBIX ycTpoicTB. [lapamnmensHoe mporpammupoBanue. CHCTEMHOE MPOTPaMMHOE
obecrieuenne. OrnepallioOHHBIE CHUCTEMBI. YTWIMTHL. JlpaiiBepsl ycTpoicTB. MHCTAMISAIMA U
JNEUHCTAJUIALNS POTPAMMHOT0 00eCIIeUeHHS.

daiinoBsie CUCTEMBI. [IpHHIMIIBI pa3MeNIeHUsT U IMEHOBaHUs (DailJIoB B IOJITOBPEMEHHOM
namstu. [1labaonsl ans onucanus rpymnn ¢anios.

[Iporpammuoe obecnieuenue. JIuieH3upoBaHue NPOrpaMMHOro odecredeHust 1 HUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOonHoe mporpaMMmHoe obOecrieueHne. Kommepueckoe u
HEKOMMEpPUECKOEe HCIOJIb30BaHUE MPOTrPaMMHOIO olecredyeHus U IU(POBBIX PECYpPCOB.
OTBETCTBEHHOCTb, yCTaHABIMBAaEMas 3aKoHOAAaTenbCcTBOM Poccuiickor @Denepaunun  3a
HEMPaBOMEPHOE UCIOJIB30BaHUE MPOrPAMMHOI0 o0ecrieueHus: U HU(PPOBBIX PECYPCOB.

[IpyHUHMIIBI TOCTPOEHUSI U ammapaTHble KOMIIOHEHTbl KOMIIbIOTEpPHBIX ceTeil. CereBble
npotokobl. Cets MuTepHET. Anpecanus B cetu Mutepuet. I[Iportokosnsl creka TCP/IP. Cucrema
JTIOMEHHBIX UMEH.

Paznenenne IP-cetu ©Ha moacetm ¢ momomblo  Macok  mojacereid.  CereBoe
aagMuHucTpupoBanue. [lomydyeHne naHHBIX O CETEBbIX HAcTpoWkax KommbroTepa. [IpoBepka
HaJIM4Ms CBA3M C y3JI0M ceTu. OnpeneneHue MapiupyTa JBUKEHHS TaKETOB.

Buner nestensHoct B cetu HMutepHer. CepBuckl MHTepHera. ['eomH(popMaiioHHbIE
CUCTeMBI. [ €ONOKaIlMOHHBIE CEPBUCHI PEaTHLHOTO BpEMEHH (Hampumep, JOKalus MOOUIBHBIX
TeneOHOB,  OMpeAeNieHHEe  3arpy’KeHHOCTH  aBTOMAarucTpaieil),  MHTEPHET-TOProBIs,
OpoHUpOBaHUE OUJIETOB U TOCTHHHIL.

l'ocynapcTBeHHBIE 3IE€KTPOHHBIE CEpBUCHI U yciayru. ColMalibHbIE CETH — OpraHu3alus
KOJUIEKTUBHOTO B3aUMO/ICHCTBUS U oOMeHa AaHHbIMU. CeTeBO#l STHUKET: MpaBWiia MOBEICHUS B
kubeprpoctpancTBe. [IpobGnema MOATMHHOCTH TmodydeHHOW uHGopManuu. OTKpHITHIE
o0Opa3oBaTelbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHYECKHE  yrpo3bl, CBSI3aHHbIE C  HCIOJb30BAHHEM
nH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. O0111e TpoOIeMbl 3auThl HH(OOPMALIUY U



uHpopmManmoHHON  Oe3zomacHocTtu. CpencrtBa 3amuThl  MHGOPMAMKM B KOMIIBIOTEpaXx,
KOMIBIOTEPHBIX CETSAX W aBTOMAaTU3UPOBAHHBIX HWHQPOPMAIMOHHBIX cHcTeMax. IIpaBoBoe
obecnieueHre HHHOPMAITMOHHON OE30MIaCHOCTH.

[IpenoTBpaimieHie HECAHKIIMOHHMPOBAHHOTO JIOCTyNA K JIMYHOW KOHQHUACHIMATBHON
uHbOpMaIMK, XpaHALICHCSs Ha NEPCOHATBHOM KOMIIBIOTEPE, MOOHMIBHBIX YCTPOWMCTBAX.
BpenonocHoe mnporpamMMHOoe oOecriedeHne M CrnocoObl OOprObI ¢ HUM. AHTHBHPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3allUTa apXHBa.

HIudposanne nanubix. CuMMeTpuuHble 1 HecuMMeTpuuHble mupel. [Hudpsr mpoctoit
3amensl. [udp Lesaps. [ludp Buwxenepa. Anroputm mudposanus RSA.

Teopernueckune 0CHOBbI MH(POPMATHKHU

WNudopmanms, nanusie u 3HaHusA. MHDOpMAIIMOHHBIE TPOLIECCH B MPUPOJE, TEXHUKE U
oOmiecTBe.

HenpepbiBHBIE W NUCKpETHBIC BEIMYMHBI M CUTHAJIBL. HEoOXOIMMOCTh AMCKpETH3aluu
nH(popmMaluy, IpeJHa3HAYeHHO! /ISl XpaHEeHUs, iepeadyn U o0pabOTKU B IIUPPOBBIX CUCTEMAX.

JIBonyHOoe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOJbl. /[lekoaupoBaHue
COOOILIEHNH, 3allMCaHHBIX C MOMOUIbI0 HEpaBHOMEPHBIX KoA0B. Yciosue dano. Iloctpoenue
OJIHO3HAYHO JIEKOJAMPYEMBIX KOJIOB C IOMOIIbBIO JepeBa. ENMHUIBI M3MepeHHs KOJIUYEeCTBa
nHpopmanuu. AndaBUTHBIN MOIXO0] K OLIEHKE KOJIMYeCTBa MHPOPMAITUH.

Cucrempl cumciienus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B MO3ULMOHHON
cucreme cuucieHus. CBONCTBa MO3UIMOHHOM 3allUCH YHUCIIA: KOJMYECTBO LU(p B 3amucw,
MPU3HAK JIEJIMMOCTH YHMCJIa Ha OCHOBAHUE CHUCTEMbI CUMCIEHMs. AJTOPUTM MEpeBOJa IIeJIOro
yuciia u3 P-MuHON CUCTEMBI CUMCIIEHUS B JECITUUHYIO. AITOPUTM IepeBoJa KOHeUHOW P-nuHoit
IpoOu B AECATHUHYIO. AJITOPUTM NEPEBOJAA LIEIOT0 YUCIIA U3 AECATUUHON CUCTEMBl CUMCIIEHUS B
P-uunyro. I[lepeBon xoHewHOW necaTuuHOW Apodbu B P-wunyro. /[BowuHas, BocbMepuyHas U
LIECTHAALATEPUYHAs CUCTEMbl CUMCICHUS, CBA3b MEXAY HUMU. Apu(MeTHUECKHE ONepalu B
MO3UIMOHHBIX CHUCT€Max CYMCJIECHUsA. TpouuHas ypaBHOBEIIEHHAs CHCTEMa CUHUCICHMS.
JIBONYHO-/I€CATUYHASI CUCTEMA CUUCIICHUS.

Komupoanue TtekcroB. KomupoBka ASCIl. OpnoGaiitabie komupoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHpOpManmuoHHOTO 00BEMAa TEKCTOBBIX
COOOILIEHUH.

Koauposanue nzoOpaxenuid. OneHka MHPOPMALMOHHOTO 00bEMa rpaguuecKux AAHHBIX
IPU 3alaHHBIX pa3pelleHuH U TIIyOMHe KoJupoBaHMs LiBeTa. llBeroBble Mojenu. BexropHoe
koaupoanue. Popmartsl rpapudeckux aitnos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OueHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX JaHHBIX IpHU
3aJJaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PAAHOCTH KOJAUPOBAHMUSL.

AnreOpa noruku. IloHstue Bbicka3biBaHMs. Bbicka3biBaTenbHble (OpMBI (IIPEIUKATHI).
KBaHTOpBI CyI1€cTBOBAHUS U BCEOOLIHOCTH.

Jlornueckue onepanuu. TaOnuibpl UCTUHHOCTH. Jlormueckue BblpakeHus. Jlornuyeckue
TOXKJecTBa. JloKa3aTeabCTBO JIOTUYECKUX TOXJIECTB C IOMOILIBIO TaONUILl HCTUHHOCTH.
Jlornueckue onepaunuy 1 onepanuy HaJl MHOXKECTBAMH.

3aKoHBl anreOpsl JOrMKH. DKBUBAJIEHTHBIC NMPEOOpa30BaHMsI JIOTHUECKUX BbIPAKEHUH.
Jlornueckue ypaBHEHHs U CUCTEMBbI YpaBHEHUII.

Jlornueckue (yHKUIMU. 3aBUCHUMOCTb KOJHMYECTBA BO3MOXHBIX JIOTHYECKUX (YHKLIUH OT
KOJIMYEeCTBA apryMeHTOB. [10JIHbIE CCTEMBI JIOTMYECKUX (DYHKIIHIA.

Kanonunueckue ¢opmbl J1orndeckux BblpakeHuid. CoBepIIeHHbIE IU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHbIE ()OPMBI, AITOPUTMBI UX IOCTPOEHUS 10 TaOIHIe HCTUHHOCTH.

Jlornueckue >IeMEHTHl B cocTaBe kKommbtorepa. Tpurrep. Cymmarop. MHoropaspsaHbiit
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHMX »D3JEMEHTaxX II0 3aJaHHOMY JIOTHYECKOMY
BBIPAXKEHUIO. 3aIIMCh JJOTMYECKOTO BBIPAXKEHHSI 110 JIOTHUECKON CXeMe.



[IpencraBieHue 1eNbIX YUCEN B TAMATH KOMIIbIOTEpa. OrpaHn4eHHOCTh AUANa30Ha YUCell
IIpM OTPaHUMYEHHUU KOJIMYECTBa pa3psanoB. IlepenonHenue paspsiiHoil ceTku. be3zHakoBble u
3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIN JOMOJHUTEIBHBIN KOl OTPUIIATEILHBIX YHACEI.

[ToOuToBbIe nNOTHYeckHe omnepanuu. Jlornyeckuil, apuQMEeTHYeCKUd M IHKINYECKUN
cnsurd. [llugppoBanue ¢ momMoubo moO6UTOBOM onepanuu «uckiaroygatoree NN ».

[IpencraBieHyre BELIECTBEHHBIX YHCEN B IaMATH KOMIIbIOTEpa. 3Hayalias 4acTb U
NOpsSIIOK  yMcna. Jluama3oH 3HA4eHMM BELIECTBEHHBIX uucen. [Ilpobiembl  xpaHeHUS
BEILIECTBEHHBIX YHCEJ, CBSA3aHHbIE C OrPAHUYEHHMEM KOJIMYECTBA pa3psAloB. BrinosHeHue
oTiepanuii C BeIIeCTBEHHBIMHU YHCIIAMH, HAKOTIJICHWE ONIHOOK MPH BBIYHCICHUSX.

AJITOPUTMBI U IPOrPaMMHPOBAHHE

Omnpenenenre BO3MOXHBIX PE3Yy/IbTaTOB padOThl MPOCTEMINUX aJTOPUTMOB YIPaBICHUS
WCIOJIHUTENSIMM M BBIYUCIUTENBHBIX alropuTMoB. OrmnpeneneHue HCXOOHBIX TaHHBIX, MpU
KOTOPBIX QJITOPUTM MOXKET JIaTh TPeOyeMblil pe3yabTarT.

Oranbl pelieHus 3ajady Ha Kommbiorepe. MHCTpyMeHTanbHBIE CpeicTBa: TPaHCIATOP,
OoTNaAuuK, npo¢minpoBUK. KoMnuwiasmuss M uHTeprperauus HOporpamMM. BupryanbHbie
MaIIUHBI.

WuTerpupoBanHas cpena pa3paboTku. Meroapl oTiaaku mporpamm. Mcmosb3oBaHue
TpaccupoBOUHBIX Tabmui. OTianounslii BeiBoA. [lomaroBoe BbIMOJIHEHHE MporpamMMsbl. Touku
octaHoBa. [IpocMOTp 3HaueHUl MepeMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: [EIOYHCICHHbIC,
BEIIECTBEHHbIE, CUMBOJIbHBIE, Joruueckue. BerBnenus. CrnoxHble ycnoBus. LlUkiel ¢ ycnoBuem.
[uknel mo nmepemeHHOW. B3aumMo3amMeHsIeMOCTh pa3IMYHBIX BUJOB IIUKIOB. MIHBapuaHT nuknia.
CocraBiieHne UKJIa C MCIOJIb30BaHUEM 3apaHee ONpeeEHHOTO MHBapUaHTa 1IUKIIA.

JokymeHTtupoBanue mnporpamM. McnosibzoBanue koMmmeHTapueB. [loarotoBka onucanus
MIPOrpaMMbl M HTHCTPYKLHH IS TIOJIb30BATEIIS.

Anroput™Mbel 00paOOTKM HaTypajbHBIX YMCEJ, 3alMCAaHHBIX B IMO3UIIMOHHBIX CHCTEMax
CUMCIICHMs: pa30HeHHe 3amuch 4YHcia Ha OTHeNbHble LU(PBl, HAXOXKIACHHE CYMMBI H
Mpou3BeIeHUsI (P, HAXOXKICHNE MaKCUMATbHOW (MUHUMAIBHOMN ) TTU(DPHI.

HaxosxieHne Bcex mpoCThIX YMCEN B 3aJaHHOM auana3oHe. [IpencraBienue yucia B BUIe
Habopa MPOCTHIX COMHOXKUTENIEH. ANTOPUTM OBICTPOrO BO3BE/ICHUS B CTEIICHbD.

O06paboTka maHHBIX, XpaHAmUXcs B ¢ainax. TekcToBble U aBouyHbIe (aitibl. DaiinoBbie
nepeMeHHebIe ((aioBbie yka3zarenun). Urenue u3 daiina. 3anuce B dai.

Pa3buenue 3amaun Ha nonzagauu. [loamporpammsl (mpoueaypsl U pyHkuun). Pexypeus.
PexypcuBHble 00bekThl ((pakTansl). PekypcuBHbIC mporieaypsl U ¢GyHKIMU. Vcnosb3oBaHue
CTEKa JUIsl OpraHU3alMi PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue craHmapTHON OMOMMOTEKH fA3bIKa HporpammupoBanus. [loaximroueHue
OMONMMOTEK MOANPOrpaMM CTOPOHHUX MpoU3BoaUTeNed. MOAYNbHBIA MNPUHIUI TMOCTPOCHUS
MIPOrpaMM.

Uucnennsie Metoapl. TouHoe u mpuOMKEHHOE perieHus 3afauyu. YucieHHbIe METOJbI
pellleHHus YypaBHEHUW: MeToa mepedopa, METoJI IMOJIOBUHHOrO jeieHus. [IpubnuxéHHOe
BBIYKCIICHUE JUIMH KPUBBIX. BbruncieHue miomanei Guryp ¢ moMomibio YHCIECHHBIX METOJIOB
(MeTon mpsIMOYTOJIBHUKOB, MeTO Tparnenui). [lonck makcumyma (MUHUMYMa) GYHKIIMH OJTHOM
[IEPEMEHHON METO0OM IOJIOBUHHOTO JCIIEHUS.

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIe GYHKIIMU S3bIKa IPOrPaMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 0OpaOOTKM CHUMBOJBHBIX CTPOK: MOJCUET
KOJINYECTBA MOSBJIEHUI CHMBOJIa B CTpOKE, pa30MeHHEe CTPOKM Ha CJIoBa MO MHpPOOETbHBIM
CUMBOJIaM, IIOUCK MOACTPOKM BHYTPHU JAHHOW CTPOKH, 3aMEHa HAWJCHHOM MNOICTPOKH Ha
JPYryto CTpoKy. ['eHepanys Bcex cJIOB B HEKOTOPOM ayi(haBUTE, YIOBJIETBOPSIONIMX 33JaHHBIM
orpannueHusiM. [Ipeobpa3zoBaHue yncia B CHUMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIEI0BATENLHOCTH uuceNl. Bbruncienne 0OOOIMIEHHBIX XapaKTEPUCTHK
JIEMEHTOB MacCHBa WJIM YHWCJIOBOM IOCJIENOBATEIBbHOCTH (CyMMBI, NPOU3BEACHUS, CPEIHETO



apu(METHYECKOTO0, MUHHUMAJIbHOTO W MAaKCHUMAaJbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIINX 33JAaHHOMY YCJIOBHIO). JIMHEIHBIN MOUCK 33 JaHHOTO 3HAYEHHUS B MAaCCHBE.

CoptupoBka ogHOMepHOro Maccuba. [IpocTble METOIBI COPTUPOBKHU (METOJ IYy3bIPbKA,
METOJI BBIOOpa, COpTHpOBKa BcTaBkamu). COPTHPOBKA CIUSHHEM. bbIcTpast COpPTUpOBKA MaccuBa
(anmroputm QuickSort). JIBowuHbIi MOUCK B OTCOPTUPOBAHHOM MacCHBE.

JIBymepHble MaccuBbl (MaTpulibl). AJTOpUTMBI OOpabOTKM JBYMEPHBIX MaCCUBOB:
3al0JHEHHUE JIBYMEPHOTO YHMCIIOBOTO MaccHuBa IO 3a/laHHBIM IpaBUJiaM, IIOUCK 3JEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIEHUE MaKCUMyMa (MUHUMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, TIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MACCHBA.

NHpopManoHHbIE TEXHOJIOTHH

TexcroBeiii nponeccop. PegakrupoBanue u dopmarupoBanue. [IpoBepka opdorpaduu u
rpamMMatuki. CpeacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM mpolieccope. Mcmonb3oBanue
ctiiieil. CTpyKTYpHUpOBaHHBIE TEKCTOBbIE JOKyMEHTbl. CHOCKHM, oriasieHue. KoiekTuBHas
pabota ¢ 1okyMeHTaMu. HCTpyMEHTHI pelieH3upOBaHus B TEKCTOBBIX Mpoleccopax. Obiaunbie
cepBuckl. JlenoBas nepenucka. Pedepar. [lpaBmwia nuTrpoBaHus KICTOYHUKOB B O(QopMIICHUS
oubnuorpaduueckux ccpiiok. OdopmiieHre crucka TuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOU
BEpCTKON Tekcra. TexHuueckue cpeacTBa BBojga TekcTa. CrenMaaIu3upoBaHHBIE CpENCTBA
PEeIaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananmu3  ngaHHbiXx. OCHOBHBIE  3aJlaud  aHalu3a  JAaHHBIX:  IPOTHO3HPOBAHME,
KJlaccuuKanus, KiacTepusalus, aHaiu3 OTKJIoHeHHH. [locienoBaTenbHOCTH pelieHus 3agad
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OI[EHKA KauyecTBa JaHHbBIX, BBIOOP W/WiH
MIOCTPOCHUE MOJIENIM, MpeoO0pa3oBaHME JaHHBIX, BU3YyaJlIM3alMs HaHHBIX, HMHTEpPIpETanus
pe3ynbraToB. [IporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI ISl 0OpabOTKU U MpeACTaBICHUS
naHHBIX. bonbimue nannpie. MammHHOE 00y4YeHHe. IHTeIeKTyanbHBIN aHAIU3 JTaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO AIEKTPOHHBIX TaOiuIl. BblunMcieHHe CyMMBI, CpeIHEro
apuMETHYECKOro, HauOoJbIIero (HAaMMEHBINET0) 3HA4YCHUs JAuama3oHa. BeluuciaeHue
ko3¢ dumeHTa KOppensuu ABYX pPsoB AaHHbIX. [locTpoeHue crosi0uaThiX, JIMHEHYATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkiuii. [logdbop auHUM TpeHAa, penieHne 3aaa4
MIPOTHO3UPOBAHUSL.

UucneHHoe pelieHre ypaBHEHHI ¢ MOMOIIbI0 mojbopa mapamerpa. OnTumMuzanus Kak
MOUCK HAWIy4YIllero pelieHus B 3aJaHHbIX ychoBusx. lLlenmeBas ¢yHKuus, orpaHuveHus.
JlokanbHble W TJI00aTBbHBIT MUHUMYMBI LiefeBoil (GyHkiuu. PemieHue 3amad onTUMH3AIMHU C
MTOMOIIBIO ANEKTPOHHBIX TAOIHUII.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTnueckne MOIXOJbl K OICHKE KoJMW4YecTBa HH(OpManuu. 3aKOH aJTUTHBHOCTU
unpopmanuu. Gopmyna Xaprnu. Mapopmanus u BepositHocTs. Dopmyna HlenHona.

AnroputMmel cxaTtus naHHbiX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKAaTUS JAaHHBIX C MOTEPAMU. YMEHbBIICHHE TIyOMHBI KOJUPOBAaHUS IIBETA.
OcHoBHble uaeu anroputmoB cxkatust JPEG, MP3.

CkopocTh Tepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHM Mepenadyd OT MHGOPMAIOHHOTO
o0b€Ma NaHHBIX M XapaKTEPUCTUK KaHala CBs3U. [IpUYMHBI BO3HUKHOBEHHSI OIIMOOK MPHU
nepenave AaHHbIX. Kombl, mo3Bosonine 00Hapy>KUBATh M UCIPABIATH OMIMOKHU, BOSHUKAIOIINE
npu nepefade AaHHbIX. Paccrosuue Xommunra. KoaupoBanue ¢ moBTopeHueM OHTOB. Kombl
X3MMUHra.

Cucrempl. KommoHeHTHI cucTeMbl U WX B3auMogeilicTBue. CHCTEMHBIM 3PQeKT.
Ynpasnenue kak nHpopMannoHHbIN Tporiecc. OOpaTHas CBS3b.



Monenn u  moxenupoBanue. lLlenbp  mognenupoBanus. COOTBETCTBHE — MOJENIH
MOJEIUPYEMOMY OOBEKTY WJIM IPOLECCY, eI MoAeaupoBaHus. Popmanuszanus MpUKIaIHbIX
3a/1a4.

[IpencraBnenue pe3ynbTaTOB MOJACIMPOBAHUS B BHUAC, YAOOHOM ISl BOCHPUATHUS
4yenoBeKkoM. ['paduueckoe nmpeacTaBieHue JaHHbBIX (CXEMBI, TAOIHUIIBI, TPAPHUKH).

I'padpl. OcHoBHbie TOHATHSA. Bumel rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHILl, CIHUCKOB CMEXKHOCTH. PellleHune anropuTMHUYECKUX 3ajad,
CBSI3aHHBIX C aHATU30M TpadoB (IMOCTPOSHHE ONTHUMAIBHOTO MYTH MEXIY BepIIMHAMU Tpada,
ONpEJeNIEHUE KOJMYECTBA pPa3IMUHBIX IyTed MEXJy BEpLUIMHAMU OPHUEHTUPOBAHHOTO
alMKINYecKoro rpada).

Hepesbst. bunapHoe nepeso. [epeBbst moucka. CriocoObr 00xoma aepesa. [Ipencrasienue
apu(MeTHyecKuX BBIpAKEHUH B BHJE JepeBa. J(MCKpeTHbIE WUIpPbl JABYX WIPOKOB C IOJIHOM
unpopmanueid. IloctpoeHue nepeBa mnepedopa BapHaHTOB, ONUCAHUE CTPATETMM WIPHl B
TabnnyHOM popme. BBIMTpHILIHBIE U IPOUTPHILITHBIE TO3UIMH. BHIUTPHILIIHBIE CTPATETUH.

CpenctBa  UCKycCTBEHHOro  uHTeiiekTa. CepBHUCHI  MallMHHOTO  IepeBoJa U
pacrnio3HaBaHus ycTHOH peun. KoruutusHble cepBuchl. UneHTHGUKAIMS U TOUCK U300paKeHUH,
pacriosHaBanue Jur. CamooOydaroruecss cuCTeMbl. VICKyCCTBEHHBIM  WHTEUIEKT B
KOMITBIOTEPHBIX HUrpax. Vcrnosnap3oBaHHe METOJIOB MCKYCCTBEHHOTO MHTEIUIEKTa B 00YYarolIuXx
cucremax. Mcnonp3oBaHue METOI0B UCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuke. MHTepHeT
Beniel. [lepcrekTuBbI pa3BUTHS KOMITBIOTEPHBIX HHTEIUIEKTYaIbHbIX cCUCTeM. HellpoHHbIE ceTu.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

@opmanu3anys NOHATHS alropuTtMa. MammnHa ThIOpHHra Kak yHUBEpCajabHas MOJEIb
Beiunciiennil. Tesuc Uépua—Trropunra.

Or1eHKa CIIOKHOCTH BBIYHCIICHHH. Bpemsi paboThl U 00bEM HCHOJIB3yeMOW TaMsTH, UX
3aBUCHMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIlEHKa aCUMITOTHYECKOW CIOKHOCTHU
QITOPUTMOB. AJITOPUTMBI TTOJTMHOMHAIIBHON CJOKHOCTH. IlepebopHbie amroputMmel. [Ipumepsl
Pa3IMYHBIX AJITOPUTMOB PEIEHUS OAHOU 3a4a4l, KOTOPHIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[Tonck mpocThIX Yucen B 3aJaHHOM JIMANa30HE C TOMOLIBIO AJITOPUTMA «PELIETO
OpatocheHay.

MHoropa3psiHbie 1eNlble Ynucia, 3aJa4d JUIMHHON apu(pMETHKY.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpakeHus). Xomi-tadbmuusl. [loctpoenue
a(paBUTHO-4aCTOTHOTO CJIOBApPS JAJIs 33JJaHHOTO TEKCTA.

Creku. AHanu3 NpaBUIBLHOCTU CKOOOYHOTO BBhIpaKeHUs. Bbruncienue apupmMeTHieckoro
BBIPA)KEHUS, 3aIIMCAHHOTO B NOCT(UKCHOH dopme.

Ouepenu. Mcnonp3oBanue ouepeau A1k BpeMEHHOTO XpaHEHUs JaHHBIX.

AnroputMmel Ha rpadax. IlocTpoeHre MHHMMAIBLHOTO OCTOBHOTO JIepeBa B3BELICHHOIO
CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KolnyecTBO pazmuyHBIX MyTeH MeXay BepIIMHAMHU
OPUEHTHUPOBAHHOTO alMKINYecKoro rpada. Anroputm J{edKcTphl.

JlepeBbsi. Peanuzanus nepeBa ¢ MOMOIIBIO CCHIIIOYHBIX CTPYKTYp. [BonuHbIe (OMHApHBIE)
nepesbs. [locTpoeHue aepeBa Aisl 3alaHHOTO apu(METHUYECKOro BbIpakeHUs. PekypcuBHBIE
aNropuTMBI 00X0/1a AepeBa. Vcnonap3oBaHue cTeka U ouepenu A 00Xoa epeBa.

JluHaMy4eckoe NpOrpaMMHUPOBAaHME KaK METOJA pEIIEHHs 3alad C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJAbTaTOB.  3aJaud, pellaeMble €  IOMOLIBI0  JUHAMHYECKOTO
MPOrPaMMHUPOBAHMS: BBIYMCIEHUE PEKYPCHUBHBIX (PYHKIHNA, MOJICYET KOJMYECTBA BapHAHTOB,
3a/1a4yu ONTUMU3ALINH.

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMUpoBaHUU. OOBEKTHl M KIIACCHI.
CBoiicTBa 1 MeT0/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MoAX0aa. HKancynsnus, HaciaeJ0BaHue, OJIUMOPHHU3M.

Cpensl ObicTpoii pazpaboTku mporpamm. [IpoekTupoBaHue HHTepdeiica MoJIb30BaTeNs.
Vcnonbp30BaHKe TOTOBBIX YIIPABISIEMbIX 3JIEMEHTOB JUIs MOCTPOEHUs HHTepdeiica.

O0630p s13b1KOB MporpamMmupoBanus. [loHsATHE 0 MapagurMax NpoOrpaMMHUPOBAHUSL.



HNHpopmanoHHbIe TEXHOJIOTHH

Oranbel  KOMIIBIOTEPHO-MaTEMAaTHUUYECKOIO  MOJEIMPOBAHMS:  IIOCTAaHOBKA  3ajJaud,
pa3paboTka MOJIeNu, TECTUPOBAHNE MOJEIH, KOMITbIOTEPHBIH SKCIIEPUMEHT, aHATIN3 PE3yIbTaTOB
MOJEIUPOBAHUS.

Jluckpernszauusi INpU MaTeMAaTHUYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue JBUXKEHUA. MoJEIMpOBaHUEe OHOJIOTUYECKUX CHUCTeM. MaTremaTudyeckue
MOJIENI B SKOHOMUKE. BbIuncianTenbHble SKCIEPUMEHTBI C MOJAETISIMU.

O6paboTka pe3yapTaTOB »OKCHepuMeHTa. MeTon HauMeHbIIMX KBajapaToB. OIleHKa
YHCJIOBBIX IAPAMETPOB MOJAEIUPYEMBIX OOBEKTOB U IIpolieccoB. BoccTaHOBIEHNE 3aBUCUMOCTEN
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepostHocTtHbie Monenu. Mertonel Moute-Kapno. MmuranmoHHoe MOAENIMpPOBaHUE.
CucreMbl MaccOBOTO 0OCITYKUBaHUS.

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnmuila — MpeACTaBICHUE CBEACHHH 00
OIHOTHUMIHEBIX 00OBekTax. Ilone, 3ammceh. Kirou Tabaunpl. PabGoTa ¢ roroBod 0a3oi JaHHBIX.
3anonHeHue 0a3bl AaHHBIX. [loMck, copTUpOBKa M (QUIBTpaIMsl JaHHBIX. 3allpoChl Ha BHIOOPKY
JAHHBIX. 3aMpOoCkl ¢ MapaMeTpaMu. Beraucisemsle oJis B 3ampocax.

MHuoroTtabnuunble 0a3bl JaHHBIX. THIBI CBS3ed MeXIQy Tabmuuamu. BHemHuil kirod.
[emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JaHHBIX.

Nutepuer-npunoxenus. [lonaTre o cepBepHON U KIMEHTCKOM YacTsAX canTa. TeXHOJOTHs
«KJIMEHT — CepBep», €€ J0CTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML 1 xackaaHbIx TaOIUI
cruneit (CSS). Cuenapun Ha si3bike JavaScript. @opMmel Ha BeO-CTpaHHUILE.

Pa3menienue BeO-caiiToB. Ycimyra xocTuHTa. 3arpy3ka (aiyioB Ha CauT.

BBon m300pakeHuit ¢ MCHOJIB30BAHUEM pPa3IMUHBIX LU(PPOBBIX YCTPOMCTB (LMPPOBBHIX
(dhoToanmapaToB ¥ MHUKPOCKOTIOB, BHUJICOKaMep, CKAaHEPOB M JAPYTrUx YCTpoucTB). I paduueckuit
penakrop. Paspemenue. KaapupoBanue. HWcnpasnenue mnepcnekTuBbl. [ucTorpamma.
Koppekuust ypoBHel, xkoppekiusi 1sera. OOecrBeunBaHUE I[BETHBIX H300pakeHuil. Perymis.
PaboTa c o6nactsamu. OUIbTPHI.

Mmuorocnoitaeie u300pakeHusi. TekcroBble ciou. Macka cnosi. Kanamel. CoxpaHeHue
BbIZIeNICHHOW oOsactu. [loarotoBka wimmocTpanuii  uis  BeO-CaliTOB.  AHUMHUPOBAHHBIE
n300pakeHUsI.

Bexropnas rpaduka. I[lpumutuBbl. V3MeHenue mnopsiaka 31eMeHTOB. BripaBHHBaHHE,
pacnpenenenue. ['pynnupoBka. Kpusbsie. dopmaThl BEKTOPHBIX PHUCYHKOB. Mcmoiib3oBaHue
KOHTYpOB. BekTopu3zauus pacTpoBbIX H300paskeHUH.

[IpyHIMIBI TOCTPOCHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojeneld. CeTouHble MOJIEINH.
Martepuansl. MojaenupoBaHue HCTOYHUKOB OcBelleHus. Kamepbl. AIIUTHBHBIE TEXHOJIOTUU
(3D-npunTepsl). [ToHsTHE O BUPTYaIbHON PEATLHOCTH M TOMOJHEHHOMN PeabHOCTH.

INIAHUPYEMBIE PE3YJ/JIbTATbl OCBOEHUSA IIPOI'PAMMBI 11O
NHOOPMATHKE (YI'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPETHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTb U CIOCOOHOCTh OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS  CHOPMUPOBAHHON  BHYTPEHHEH  MO3MLMEH  JIMYHOCTH, CHUCTEMOM
LIEHHOCTHBIX ~ OPHEHTAllMil, TMO3UTHUBHBIX BHYTPEHHMX YOEXIECHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOTO OOIIeCTBa, paclIMpEeHUe KU3HEHHOTO OIbITa U OIbITa
NEeATeNbHOCTH B Mpollecce peaju3alMd CpeICcTBaMHM  Y4eOHOro MpeaMeTa OCHOBHBIX
HaIPaBJIEHUN BOCIIMUTATEIbHOMN IEATEIBHOCTH.

B pesynbrare m3yueHuss MHGOpPMATHKH Ha YPOBHE CpeIHEro oOuero odpa3oBaHHs Y
oOyyaromerocst 0y1yT coOpMUPOBaHbI CIEAYIOLINE TUYHOCTHBIE PE3YIbTATHI:



1) rpa’aaHcKOro BOCIUTAHMS:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOIOPSIIKA, COOIIOJCHHE OCHOBOIOJIATAIOMIMX HOPM HMHGPOPMAIMOHHOTO TIpaBa U
nH(OPMAIMOHHOK OE30MMaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSITh HJCOJIOTUU OSKCTPEMH3Ma, HalMOHAIM3Ma, KceHodoOuwu,
JTUCKPUMHHAIIMA TI0 COIMAILHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IPU3HAKAM B
BHUPTYAIBHOM ITPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOE OTHOIIICHWE K WCTOPHYECKOMY HACIICIUIO, NOCTIKeHUsSM Poccum B Hayke,
HUCKYCCTBE, TEXHOJOTHSX, IMOHWMaHWUE 3HAueHUS WH(DOPMATHKM KaK HAyKH B IKU3HU
COBPEMEHHOT0 00111eCTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHWBATh CUTYAI[MI0 W NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOpaJbHO-HPABCTBCHHBIEC HOPMBI M IICHHOCTH, B TOM YHUCJIC B ceTH VIHTEepHET;

4) 3cTEeTHYECKOr0 BOCIUTAHNS:

ACTETHYECKOE OTHOIICHWE K MHpY, BKJIIOYAs OSCTETHKY HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATh Pa3IMIHBIC BUBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
WCII0JTb30BaHUN WH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnveckoro BOCIMTAHUSA:

chOopMUPOBAHHOCTh 3/I0POBOTO MW 0Oe30macHoro oOpa3a JKH3HHU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO, B TOM YHCIIE 3a CUET coONroieHus TpeboBaHMIl Oe30macHoi
AKCIUTyaTaIlMi CPEACTB MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K aKTUBHOM J€SITEILHOCTH TEXHOJIOTMYECKOM U COIMAIbHOM HAMIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

HHTEpec K cdepam MpodeCCHOHAIBHON AESATEIbHOCTH, CBS3aHHBIM C HWH(POPMATHUKOMH,
MPOrpaMMUPOBaHHEM M MH(GOPMAIMOHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JOCTHXKEHMSIX
Haykl WH(OPMATUKM M HAYyYHO-TEXHMYECKOTO MpOorpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHbBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

OCO3HaHHUE II00ATFHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTei UX pelieHus, B TOM
qHclie ¢ Y4€TOM BO3MOKHOCTEH HH()OPMALIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH, JOCTHKEHHUSIM HAY4YHO-TEXHUYECKOTO Mporpecca M OOIIEeCTBEHHON MpPaKTHUKH,
3a C4€T TOHHMMaHUS POJIM HHPOPMAIMOHHBIX PECypcoB, HMH(GOPMAIMOHHBIX MPOLIECCOB U
MH(OPMALIMOHHBIX TEXHOJOTHH B yCIOBUSX IUGPOBON TpaHChOpMAIUU MHOTHX cep KU3HU
COBPEMEHHOT0 O0I1IeCTBA;

OCO3HAHHE IIEHHOCTH HAayYHOU NEeSATENbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeIbHOCTh HHIUBUAYAIBHO U B TPYIITIE.

B nmpomecce ocTHKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMbl IO
uHpopMaTike Yy  OOYYalOIIMUXCS ~ COBEPIIEHCTBYETCS  OMOIIMOHANBHBIA  WHTEIIEKT,
MIPEoIararonfii copMHUpOBaHHOCTE:

caMoperyJIupoBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIIOCOOHOCTh aJanTHUPOBATHCA K HSMOIMOHATIHHBIM
W3MEHEHUSIM U TIPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEM MOTHBAIUM, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTWKCHMIO LIEJIM WU YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCHCTBOBATh, HCXOs U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TMOHUMATh SMOIMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 TPU OCYIIECTBICHWHM KOMMYHHKALMH, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOMICHUS C IPYTUMHU
JIOIbMU, 3200 THTHCS, IPOSIBIISTH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbprare msydeHuss WHGOpPMATHKH HAa YPOBHE CpEIHETO OOLIEro oOpa3oBaHHS Y
obOyuarorerocss OyayT chOpMUPOBaHBI METANpPEIMETHBIC pe3ylIbTaThl, OTPAKEHHHIE B
YHHUBCPCAJIbHBIX y‘-Ie6HI)IX HeﬁCTBHﬂX, a UMMCHHO — ITO3HABATCJIbHBIC YHUBCPCAJIBHBLIC yqe6HBI€
NEeUCTBUs, KOMMYHUKATHBHBIE  YHUBEpCAJIbHblE  y4yeOHble  JEHCTBHUS,  pEryJIsATUBHbBIE
YHHUBCPCAJIbHBIC y‘-Ie6HI)I€ HeﬁCTBHﬂ, COBMECTHAs ACATCIIbHOCTD.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

1) 6a3oBble JorMUecKHUe AeHCTBUS:

CaMOCTOSITENFHO (OPMYITHPOBATh M aKTyaIHM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

yCTaHaBJ'II/IBaTI) CymeCTBeHHLIfI HpI/ISHaK HWJIN OCHOBAHUWA IS0 CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaHI/II/I
1 0000IIIEHUS;

OTIPENIETIATH 1EH JACITEIIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUs MTPOOIEMBI C YIETOM aHAIN3a UMEIONTUXCS MaTepUaIbHbIX
Y HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEISAM,
OIICHUBATh PUCKHU MOCJICACTBUN JCSATEIHHOCTH,

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBUSX pPEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh HaBbIKAMH y4eOHO-HCCIIEIOBATEILCKOM M MPOEKTHON NEATEeIbHOCTH, HaBBIKAMU
paspenieHus mpooseM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IMOUCKY METOJIOB
penieHus MPaKTUYECKUX 3a]1a4, MPUMEHEHHIO Pa3JIMYHBIX METOIOB TTO3HAHNS,

OCYILIECTBIISITh PA3JIMYHBIE BHUJIBI JEATENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
WMHTEpPIpETAINH, MPEoOpa30BaHUI0 U NMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIUSX, B TOM
YHCIIe IPU CO3JAaHUH YUYEOHBIX U COIUAIBHBIX TPOEKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIEHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSMM U METOJAMH;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYAlIMSIX;

BBIABJISITH IPUYUHHO-CJIEJACTBEHHBIE CBSI3M M AKTyaJlM3UpOBaTh 3aJady, BbIJBUTATh
TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHThl /i JI0Ka3aTeNbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHNUS;

AHAIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEUICHUS 3a/Jayd  pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEICTB M CIIOCOOOB JCUCTBUS B
podecCHOHANBHYIO CPEY;



yMETh TEPEHOCUTh 3HAHMWA B  T[IO3HABATENBHYID M  MPAKTUYECKYI0  00JacTu
KUBHCACATCIIbHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BbIIBUI'aTb HOBBIC HWACHU, IMPCMyIaraTb OPUTHMHAJIILHBIC IMOAXOAbI W PCIICHUSA, CTAaBHUTb
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

BJIAJICTb HAaBbIKaMU  IIOJYUYCHUSA I/IH(l)OpMaLII/II/I N3 HWCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITEIBHO ~ OCYIIECTBIISITh  NMOWCK, aHAlM3, CHUCTEMATH3AlMI0 W HHTEPIIPETAUIO
nHGOpPMAINY PAa3IMYHBIX BUIOB B (HOPM TpEACTaBICHUS;

CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAYCHUs HHPOPMALIUU U LIETEBOM
ayJIUTOPUH, BEIOHpAst ONTUMAIBHYIO (POpPMY MPEICTaBICHUS W BU3YaTH3AIHH;

OLC€HUBATb AOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(i)OpMaIH/II/I, €€ COOTBETCTBUEC IMpaBOBbBIM H
MOPATBHO-3THYECKIM HOpMaM;

HCIIOJIB30BaTh CpPEACTBaA HHq)OpMaHHOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA B
PCIICHMN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3ajad C CO6HIOI[€HI/IGM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBbIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOW O€30MacCHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWUA W 3alIUTHl MHPOpMAIMH, HHOOPMALMOHHON
0€30MMacCHOCTH JTUYHOCTH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

1) oOenue:

OCYIIIECTBJISITh KOMMYHHUKAIIMH BO BCeX cepax KU3HU;

pacro3HaBaTh HeEBepOaJbHBIC CpeACTBA OOIIEHUS, MOHUMATh 3HAYEHHUE COIMATBHBIX
3HAKOB, Paclo3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYAIIUH U CMATYaTh KOH(MIUKTHI;

BIIQJIETh PA3IUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOICUCTBUS, apTyMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMSITYaTh KOH(PJIUKTHBIC CUTYAINH;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI 1esATeIbHOCTD:

IMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U HHIUBHUIyaJIbHON PaOOTHI;

BBIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX ICHCTBHUHA C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO UjIeHa KOJIJIEKTHBA;

NMPUHUMATh II€JIM COBMECTHOH JESATEIBHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUS TO MX JOCTHMIKEHHIO: COCTaBIIATh IUIAH JEWUCTBUH, paclpeiensTh POjH C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa U Ka)JJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMKM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH,

OCYHIIECTBJISATh TO3UTUBHOE CTPATETMUECKOE TNOBEACHUE B PA3JIMYHBIX CUTYalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIHATUBHBIM.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

1) camoopranuzanms:

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESITENLHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa3oOBaTeNbHOW JESITENBHOCTH U
KU3HEHHBIX CUTYaLMSIX;



CaMOCTOSITEIIbHO COCTAaBJIATH IUIAH PEUICHHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacMpATh paMKi y4€OHOTO IPeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTECHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

cnocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHHUIO IIUPOKOM SPYIUIIMU B PA3HBIX 007aCTAX
3HAHUMN, IOCTOSHHO NOBBILIATh CBOM 00Opa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAaHUH, HCIOIb30BaTh MPUEMBI pediiekcun
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHWKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH.

3) npuHATHA cedsA M APYrux:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YelloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

B mpomecce wu3yueHus kypca HHPOPMATHKH YIIIyOJN€HHOTO YpoBHS 6 10 Knacce
oOyuarouumMucs OyayT TOCTUTHYTHI CIIEAYIONIUE TPEIMETHbIE PE3yIbTaThI:

BIIQJICHUE TIPEACTaBICHUSIMU O pOJIM HMH(OPMAlMU U CBSA3aHHBIX C HEW MPOLIECCOB B
MpUpOJIe, TEXHUKE U OOIIECTBE, MOHATUAMHU «UMHGOPMALUA», «MHPOPMAIMOHHBIN MPOLIECCY,
«CUCTEMA», «KOMIIOHEHTHI CHCTEMBD», «CUCTEeMHBIH 3¢ (deKT», «uH(POpPMALUOHHAS CHCTEMay,
«CHUCTEMa YIIPaBJICHUS;

BIIQJICHUE METOJlaMU TMoucKka uHpopManuu B ceTH VIHTepHET, yMeHHe KPUTHYECKU
OIICHUBATh MH(OPMALINIO, TTOJIYyYEHHYIO U3 ceTu HTepHeT;

YMEHHME XapaKTepU30BaTh OOJbIINE JaHHbIC, MPUBOAUTH MPUMEPHl HCTOYHHKOB HX
MOJIyYEHUSI U HANpaBJICHUS MCIIOJIb30BaHUS, YMEHHE KIACCU(HUIIMPOBATH OCHOBHBIC 33/Ja4
aHaJiM3a JaHHBIX (MPOTHO3UMPOBaHUE, KiIaccu(UKalMs, KIAaCTepU3allls, aHalU3 OTKIOHEHHI),
MOHUMATh IOCJIEIOBATEIbHOCTh PEIICHUS 3a/la4 aHajiu3a JAaHHBIX: COOp MEPBHYHBIX JAHHBIX,
OUYMCTKAa M OIEHKAa KauecTBa JAHHBIX, BBIOOp W/WJIM TOCTPOEHHUE MOJENH, MpeoOpa3zoBaHHE
JAHHBIX, BU3YyaJIU3allMsl JAHHBIX, HHTEPIIPETALUs PE3YJIbTATOB;

MMOHMMAaHHE OCHOBHBIX IPHUHIUIIOB YCTPOICTBA M (PYHKIHOHUPOBAHHS COBPEMEHHBIX
CTAllMOHAPHBIX W  MOOWIBHBIX KOMIIBIOTEPOB, TEHACHUUH pa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHH;

BIIQJICHUE HaBBIKAMH DPAOOTHI C OMEPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMU BHJAaMU
MPOrPaMMHOTO OOecTieueHus AJIsl peleHusl yaeOHbIX 3a/a4 10 BRIOPAHHOM ClieUaTn3aliy;

HaJu4ue MPEICTABICHUM O KOMIBIOTEPHBIX CETAX M UX POJM B COBPEMEHHOM MHDE, O
0a30BBIX MPHUHIMIIAX OpraHU3alMi U (QYHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CETei, 00 00mux
MPHUHIIUIAX pa3pad0TKu U GYHKIIMOHUPOBAHUS WHTEPHET-TIPUIIOKEHUH;

MOHUMaHKe yrpo3 MHPOPMAIMOHHON 0e30MacHOCTH, UCTOIb30BaHNE METOJIOB M CPECTB
MPOTUBOACHUCTBHSI OTHUM yrpo3aMm, COOMIOJeHHe Mep O€30MacHOCTH, MPEeI0TBPAIIAOIINX
HE3aKOHHOE PACIPOCTPAHEHHE TEePCOHATIBHBIX JAaHHBIX, COONOJEHHE TpPeOOBAHHMN TEXHHUKHU
0€30MacHOCTH U TUTUEHBI IPU padoTe ¢ KOMIBIOTEpAMU M APYTUMHU KOMIIOHEHTAMH (PO BOTO



OKPY)KCHHUS, MOHUMAaHHE IPABOBBIX OCHOB HWCIIOJIB30BAHUS KOMIBIOTEPHBIX Nporpamm, 0a3
TAHHBIX U paboThI B ceTH MHTEpHET;

MMOHMMAHNE OCHOBHBIX NPHUHIIUIIOB IUCKPETU3AIUU PA3UYHBIX BHIOB HH(OPMAIINH,
YMEHHE OIpeaesaTh HHHOPMAIMOHHBIH 00bEM TEKCTOBBIX, IPapUUECKUX M 3BYKOBBIX JAHHBIX
IIPY 33/IaHHBIX TIapaMeTpax TUCKPeTH3alMH, YMEHHUE ONPEICIATh CPEAHIOI CKOPOCTh Mepeaadn
JAHHBIX, OIICHUBATh U3MECHEHUE BPEMCHH Iepeiadur P U3MEHEHUH WH(OPMAITMOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H,

yYMEHHUE HCIOJBb30BaTh NPU DPEUICHWH 3a7ad CBOWCTBA MO3MIMOHHOW 3allMCH YHCEl,
QITOPUTMa TOCTPOCHHS 3alMCH YHCIa B TO3UIMOHHOW CHUCTEME CYHCICHHS C 3aJlaHHBIM
OCHOBAHHEM M TIOCTPOCHHUS YHCIIa TI0 CTPOKE, COAEPIKAIIEH 3alMCh 3TOTO YUCIIA B MTO3UIIMOHHON
CHCTEME CUHCIICHHS C 33JJaHHBIM OCHOBAaHHMEM, YMEHHUE BBITIOJIHITH apU(PMETHUECKUE OTIepaIin
B IMO3UITMOHHBIX CUCTEMaX CUHCIICHHUS;

YMEHHE BBINIOJIHAT MPEOOPA30BAHUS JIOTHYCCKUX BBIPAKCHUM, WCIOIB3YS 3aKOHBI
anreOpsl  JIOTHMKW, YMEHHE CTPOHMTh JIOTHYECKOE BBIPAKEHHE B JAW3BIOHKTUBHON U
KOHBIOHKTHBHOW HOpPMaJNBHBIX (opMax MO 3aJaHHON TaONWIle WMCTHHHOCTH, WCCIIEIOBaTh
00J1acTh HMCTHHHOCTH BBICKAa3bIBAaHUS, COJCPIKAIIEro IEPEeMEHHBIE, pelIaTh HECIOXKHBIE
JIOTUYIECKUE YPABHCHHS U CUCTEMBI YpaBHEHU;

MOHMMaHHe 0a30BbIX aJIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM HH(MOpMaLuu
(3ammch uYMceNn B TIO3WIMOHHOW CHCTEME CUMCICHHS, HAaXO0XJICHHE BCEX IPOCTHIX YHCET B
3aJJaHHOM JHarna3oHe, 00paboTka MHOTOPA3PSIHBIX IIETBIX YUCEll, aHAIN3 CUMBOJIBHBIX CTPOK U
IpYrux), alrOPUTMOB TMOWCKA W COPTUPOBKH, YMEHHUE OTPEACISTH CIOKHOCTh W3y4aeMbIX B
Kypce ©0a30BBIX aITOPUTMOB (CYMMHPOBAaHHE DJIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa,
nepeOOpHBIE aNTOPUTMBI, JBOWYHBIA TIOWCK) M MPHBOJUTEH MPUMEPHl HECKOJIBKUAX aJITOPUTMOB
pa3HOM CJIOKHOCTH AJIsSl PELICHUS OJTHOU 3a1a4u;

BJIaJICHHE YHUBEPCAIBHBIM S3BIKOM ITPOTPaMMHUpPOBaHMs BbICOKOro ypoBHs (Python, Java,
C++, C#), mpeacraBieHusIMA O 0a30BBIX THMAaX JAaHHBIX W CTPYKTypax JaHHBIX, YMEHUE
UCIOJIb30BATh OCHOBHBIE YIPABISIONINE KOHCTPYKIUHU, YMEHHE OCYLIECTBIISTh aHalIHu3
MPEII0OKEHHOW MpOrpamMMbl: OIpeAesaTh pe3yiabTaThl pabOThl MpPOTrpaMMbl MPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, OMPENENATh, NPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO IMOJydEHHE
YKa3aHHBIX DPE3yJbTAaTOB, BBISABIATH JaHHBIE, KOTOPbIE MOTYT HpPHUBECTH K ouIMOke B pabote
MPOrpaMMsbl, POPMYIUPOBATH MPEUIOKEHUS [0 YIYUIICHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/]aBaTh CTPYKTYpPUPOBAHHbIE TEKCTOBBIE TOKYMEHTHI M JEMOHCTPAllMOHHbBIC
MaTepuagbl C HUCIHOJb30BaHUEM BO3MOXKHOCTEH COBpPEMEHHBIX MPOTPAMMHBIX CPEACTB U
00JIauHBIX CEPBHUCOB;

YMEHHE HCIOJIb30BaTh AIEKTPOHHBIEC TaOIUIIbI Uil aHaIN3a, [peIcTaBIeHus 1 00paboTKu
JaHHBIX (BKIIOYas BBIYMCIEHHUE CYMMBI, CpPEOHEr0 apu(pMETHUYeCKOro, HauOOJBIIETO U
HAaUMEHBIIIETO 3HAYCHH, pelIeHne YpaBHEHH, BBIOOP ONTUMAIBHOTO PEIeHHs], TOJ00D JIUHUU
TpeH1a, peuIeHue 3a/1a4 MPOTHO3UPOBAHU).

B mpouecce wusydenus kypca uHpopmaTuku yriayOnéHHoro ypoBHs 6 11 knacce
oOyuaronmmMucs OyayT TOCTUTHYTHI CIIEAYIONIME IPEIMETHbIC PE3yIbTaThI:

YMEHHE CTPOHUTH HEPAaBHOMEPHBIE KOJIbI, JOMYCKAIOIIME OJHO3HAYHOE NEKOJAMPOBAHHE
coobOmenuit (mpeuKCHbIE KOJbI), MCHOJIB30BaTh MPOCTEHIINE KOJbI, KOTOPHIE MO3BOJISIOT
oOHapyXHBaTh U HUCIIPABISATH OIIMOKHU MpHU Tepeaaue AaHHBIX, CTPOUTH KOJ, 00eCTIeYnBaIOIINil
HaUMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0 JUIMHY COOOIIEHHs NMPH H3BECTHOH 4acTOTe CHMBOJIOB,
MOSICHATH MPUHIUIBI PA0OTHI MPOCTHIX ATTOPUTMOB CHKATUS JAHHBIX;

YMEHHME pelllaTh aIrOPUTMUYECKHE 3aJayH, CBSI3aHHbIE C aHanu3oM rpadoB (3amauu
MOCTPOCHHUST ONTHUMAIBHOTO TYTH MEXIy BepIIMHamMHu rpada, OmpeneNeHus KOoJIMuecTBa
pPa3IMYHBIX MYTeH MeEXAy BEpIIMHAMU OPHEHTHPOBAHHOTO AIMKIMYECKOro rpada), ymeHue
WCIOJIb30BAaTh JEPeBbsl TpU aHadW3e MW TIOCTPOCHUWU KOJAOB M JUIsl TPEJCTaBIICHUS
apu(MeTUYECKUX BBIPAKECHHM, MPU PEUICHUH 3a7ad MOUCKA U COPTUPOBKH, YMEHHE CTPOUTH



JIEpeBO WIPbl MO 3aJaHHOMY aJTrOpPUTMY, pa3padaThiBaTb M OOOCHOBBIBATH BBIMIPHIIIHYIO
CTpaTETHIO UTPBHI;

yMeHue pazpabaThiBaTh U PEAIM30BBIBATH B BUJE MTPOrpaMM 0a30BbIe aTOPUTMBI, yMEHHUE
MCIOJB30BATh B MPOrpaMMax JaHHbIE PA3JIMYHBIX THUIOB C YY4ETOM OTpaHWYCHUH Ha JUamna3oH
X BO3MOXKHBIX 3HAYCHUH, MPHUMEHATh MPH PEUICHUH 33734 CTPYKTYpHl JAaHHBIX (CIIUCKH,
CIIOBapH, CTEKH, OYEpeIH, JEpeBbs), HCIOJIH30BaTh 0a30BbIC OINEpAllMd CO CTPYKTypamu
TAHHBIX, IPUMEHATh CTAaHJAPTHBIE W COOCTBEHHBIE MOANIPOTPAMMEBI Ul 0OpaOOTKH YMCIOBBIX
JaHHBIX WM CHUMBOJBHBIX CTPOK, HCIOJB30BaTh MPH pa3pabOTKe MporpaMM OHUOIMOTEKH
MOANPOTpaMM, 3HaTh (YHKIMOHAJIHHBIE BO3MOXKHOCTH WHCTPYMEHTAJIBHBIX CPEICTB CpPEIbl
pa3paboTKH, YMEHHE MCIOJb30BATh CPEACTBA OTIAAKH IPOTPaMM B Cpe/ie IPOTrpaMMHUpPOBAHMUS,
YMEHHE TOKYMEHTHPOBATH IIPOTPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHMIIbI;

BJIaJICHHE OCHOBHBIMHU CBEJICHUSMHU O 0a3zax JaHHBIX, HX CTPYKTYpE, CPEACTBax CO3TaHUS
1 paboThl C HUMU, YMEHHE HCIIOJIb30BaTh TaOIMUHBIE (PesIALMOHHbIE) 0a3bl JaHHBIX (COCTABIATh
3arpockl B 0a3ax JTaHHBIX, BBITIOJHATH COPTUPOBKY M TIOMCK 3aruceil B 6a3e TaHHBIX, HAIIOJIHATh
pa3paboTaHHyI0 6a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEeMAaTHIECKUE MOJIENH /ISl aHaIn3a OOBEKTOB U
nporeccoB:  (GopMyaHpoBaTh IeNb  MOJICNMPOBAHHS, BBIIOJIHIATh aHAIM3 PE3YJIbTATOB,
MOJIydeHHBIX B XOJI€ MOJICIMPOBAHUS, OIEHMBATH COOTBETCTBHE MOJCTH MOJICITHUPYEMOMY
00BEKTY HITH TIPOIIECCY, MPEICTABIIATH PE3YIbTAThl MOJICITUPOBAHUS B HATJISTHOM BUJIE;

YMEHHE OPraHU30BHIBATh JHYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3NMUYHBIX CPENCTB MU(PPOBBIX TEXHOJOTHA, TOHUMAHHE BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB
rOCYJapCTBEHHBIX YCIIYT, U(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MIOHMMaHUE OCHOBHBIX NMPHHLUIIOB PabOThI, BOZMOKHOCTEH U OrpaHUYEHUS] IPUMEHEHUS
TEXHOJIOTUH HCKYCCTBEHHOT'O MHTEIUIEKTa B Pa3lMYHbIX 00JacTAX, HAIMYME MPEICTABICHUH O
Kpyre pemaeMbIX 3aJad MaIIMHHOTO oOOydeHHs (pacmo3HaBaHMs, KIAaCCUPUKAIUA U
IIPOrHO3UPOBAHMSI) HAJIMYKME NPEACTAaBICHUN 00 HCIOJIb30BaHUN HH(POPMALIMOHHBIX TEXHOJIOT UM
B Pa3JIMYHBIX TPOPECCHOHAIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinmyecTBo 4yacoB DJIeKTPOHHBbIE
Ne n/mm HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI B Konutponnn | Ilpaktuueck | (uudposbie)
cero bie padoThl | ue padoThI o0pa3oBaTe/bHbIe
pecypchbl
Paznea 1. lilndpoBasi rpaMoOTHOCTH
11 KomrmbroTep - yHUBEpCaIbHOE YCTPOUCTBO 3 https://lesson.edu.ru/05/
' 00pabOTKU JAHHBIX 10
1.2 [IporpammuOE 0OecnieueHme 3
13 KoMIbioTepHbie cetn 5 tl1tltps:// lesson.edu.ru/05/
14 Nudopmanronnas 6e30macHOCTb 4 2
Hroro mo pazgeny 12
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 [IpencraBnenue nHpopmManuy B KOMIBIOTEPE 9 2
2.2 OCHOBBI areOphI JOTUKH 7 1
2.3 KommnrerotepHas apudmernka 4 1
Hroro mo pazgeny 20
Pa3znen 3. AiroputMbl 1 MIPpOrpaMMHUpPOBaHKe
3.1 Brenenue B mporpamMmmupoBaHue 8 0.5
3.2 BcnomorarenbHbIE anropuTMBbL 4 2
3.3 YuciieHHbIE METO IbI 3 3
3.4 AnropuT™MbI 00pabOTKH CHMBOJIBHBIX JJAHHBIX 2 1
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 5 3.5
Utoro no pazneny 22
Pa3nen 4. UnpopManimoHHbIEC TEXHOJIOT MU
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 3 2.5
4.2 Ananus3 gaHHBIX 4 3
Htoro no pazneny 7
PezepBHOE Bpemst 7



https://lesson.edu.ru/05/10
https://lesson.edu.ru/05/10
https://lesson.edu.ru/05/11
https://lesson.edu.ru/05/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

21.5




11 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe (LI (PPOBbHIE)

Ne H Kontpo 6
i anMeHOBaHMe Pa3/ieJioB U TeM MPOrpaMMbl Beero TLHLIE IpakTuuecKue odpa3oBaTejibHbIE
padoThI padoTsI PECYPELE
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
1.1 Wudopmariust 1 nHPOPMAIOHHBIE TPOIIECCHI 5 2.5 https://lesson.edu.ru/05/11
1.2 MoaenupoBaHue 4 2
Wroro mo pazueny 9
Paszpen 2. Anropurmsl M IPOrpaMMHPOBAHUE
2.1 DNIeMEHTHI TEOPUHU aJTOPUTMOB 3 1 https://kpolyakov.spb.ru/sch
' P P ool/ege.htm
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 14 10
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 8 45
' MIPOTPaMMHUPOBAHUS '
Hroro mo pazgeny 25
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
3.1 KomnbrorepHo-maTeMaTHYECKOE MOICTUPOBAHUE 4 2
3.2 Ba3er manaBIX 5 4
3.3 Be0-caiitbl 7 4
3.4 KommnerorepHas rpaduka 4 3.5
https://kpolyakov.spb.ru/sch
3.5 3D-monenupoBanue 4 3 ool/3d/gmax.htm
Hroro no paszneny 24
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 36.5



https://lesson.edu.ru/05/11
https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/3d/gmax.htm
https://kpolyakov.spb.ru/school/3d/gmax.htm

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Undpopmatuka (B 2 yactsx), 10 knace/ [Nonsikos K.1O., Epemun E.A., OGmiecTBo ¢
orpanuueHHOU oTBeTcTBEHHOCTHI0 «BUHOM. Jlaboparopus 3HaHMi»; AKIIMOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1) Undopmaruka. 3anaunuk. 10-11 kiaccel. ba3oBblit u yriayOneHHblil ypoBHU. B 2 yacTsx.
Astop(b1): [lonsaxos K. 0. / Epemun E. A.

2) Unpopmaruka. 10—11 xnaccel. bazossliii u yriyOneHHslid ypoBHU: [IpakTukym:
Nudpopmaruka. 10—11 xnaccsl. ba3oBelii 1 yriyOaeHHBIH ypOBHU: IPAKTUKYM ABTOP(BI):
[Tonsikos K. 0. / Epemun E. A.

3) Undopmaruka. 10—11 xnaccel. ba3oBblil 1 yriyOneHHbIH YPOBHH: METOAMYECKOE
nocobue. ABtrop(bl): [lomsixos K. 0. / Epemun E. A.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://kpolyakov.spb.ru

https://lesson.edu.ru/05/10

https://lesson.edu.ru/05/11

https://lesson.edu.ru/05/9

fipi.ru

https://inf-ege.sdamgia.ru/

POII

denepanbHbI IIEHTP HHPOPMAITMOHHO-00pa3oBaTeabHBIX pecypcoB (DILIOP)
http://eor.edu.ru

» EnnHas kosekuust mugpoBhIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe OKHO J1ocTyma K 00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru

* KaTtanor y4eOHBIX U3/IaHU, 000PYI0OBaHUS U SJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
TSt 00111IeTO 0Opa30BaHMs

http://ndce.edu.ru

* [IIxonmbHBIN TOpPTAT

http://www.portalschool.ru

MaTepI/IaJ'ILI 10 MaTEMATUKE B EI[I/IHOﬁ KOJIJICKIIMN LII/I(l)pOBLIX O6pa30BaTeJ'IbeIX

pecypcoB
http://school-collection.edu.ru/collection/matematika



