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HOACHUTEJBHASA 3AIINCKA

[Tporpamma no undopmatuke (yrayOnéHHBIH YPOBEHb) HA YPOBHE CPETHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a takxke (enepanbHOil paboueit
IPOrpamMMbl BOCIIUTAHHUSI.

[Tporpamma o uHpopMaTHKe JaET MPECTaBICHUE O LENSIX, O0IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YUaIOLIUXCs CPEACTBAMU yUeOHOTO MpeaMeTa
«Mudpopmatukay Ha yrayOJEHHOM YpOBHE, YCTAHABIMBAET 00s3aTEIbHOE
MPEIMETHOE COJIEpPIKaHKe, PElyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3jeiam
U TeMaM Kypca, ONpeleisieT pacupeiesieHue ero mno kiaccam (rogam HU3ydyeHus),
JTA€T TPUMEPHOE pachpenesieHue y4eOHBIX 4YacoB IO TEMAaTUYECKUM pasjesiaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) MOCIEI0BATEIbHOCTh UX M3YUYEHHS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4YEOHOro
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[Iporpamma o nHpOpMaTHKE ONPENETAET KOJTMUECTBEHHbIE U KAUYECTBEHHBIE
XapaKTEPUCTUKU Y4€OHOro Marepuaia JJisl KaXxJA0ro roja u3y4eHus, B TOM YHCIIe
JUISL COZIEPIKATENIBHOIO HAIOJHEHUs Pa3sHOro BHJA KOHTPOJIA (IIPOMEXYTOUHON
aTTeCTALUH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoil arrecrauuu). [IporpamMma no unpopmaTuke sBIsSETCSA
OCHOBOM [IIl COCTaBJI€HUSI AaBTOPCKUX YYEOHBIX MNpPOrpaMM U Y4eOHHKOB,
NIOYPOYHOTO TUIAaHUPOBAHUS KypCa YUHUTEIIEM.

Nudopmatuka B cpegHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUMIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAHUSI U BOBMOKHOCTH aBTOMAaTU3alMN MH()OPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NpPUMEHEHHs]  WHGOPMATHKH, TMPEXKAE  BCEro
MH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIbHYIO CheEpy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWH(DOpMAaTUKH U HMHPOPMALUOHHOM
NEeSATETbHOCTH.

Kypc unpopmatuku Ajiss ypoBHSI CpeHEro 0oO0IIero oOpa3oBaHUs SBISIETCS
3aBEpUIAIOIIMM D3TallOM HENpPEepPhIBHOM IMOATOTOBKH OOydaroluxcs B 00J1acTU
uHGOPMATUKUA U HMH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, OmUpaercs
Ha coJiepKaHue Kypca MHOOPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
ONMBIT  TMOCTOSSHHOTO  NMPUMEHEHHS]  MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHME, MHTEPIpPETaluio U 0000IIeHne
3TOTO OIBITA.

Pesynbrartel  yriiyOn€HHOTO  YpPOBHS M3y4eHHUS y4eOHOro IpeamMera
«MHpopmaTukay OpPUEHTHPOBAHbI HA TMOJYYEHUE KOMIETEHTHOCTEH ISl



nocyenyromneil  mpodecCHoHaTbHON  NEeATeTbHOCTH KaKk B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0iacTsax. OHU BKIIFOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3ITUYHbBIC MTOAXO/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHME pemaTh THUIIOBbIE NPAKTUYECKUE M TEOPETUYECKUE 3a/1auH,
XapakTEepHbIE ISl HCIOJIb30BaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

HaJM4yue TPEJACTABICHUM O JaHHOW MPEeIMETHOW 00JIaCTH Kak I€JIOCTHOM
TeopuH (COBOKYITHOCTH TEOPHWI), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMHU
3HAHUM.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MHMOpMATHKU 00ecreuynBaeTCs
1[eJICHANPaBJICHHAs] TIOJITOTOBKA OOYYarONIMXCsl K MPOJIOKEHUIO 00pa3oBaHMs B
OpraHu3alnusXx  Opo(ecCHoHaTBLHOTO  O0pa3oBaHUsA 1O  CHEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHKE€Hepus, MH(OpMalMOHHAas 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIHHOE OOy4YeHUE, TMPOMBIIUICHHBI WHTEPHET BeIIeH, HCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBLIC
TEXHOJIOTUU, CHUCTEMBI PACOpPEACIEHHOIO PEECTPa, TEXHOJOTMUW BUPTYaJIbHOU H
JIOIIOJTHEHHOMN PEeaIbHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mnpenmera «WuHdpopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOecredeHue
JaTbHEUIIET0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIUM OO0ydJaromerocsi, €ro
TOTOBHOCTH K >KU3HU B YCJIOBHSIX pa3BUBarONIerocss HHGOPMAIMOHHOTO 00IIeCTBa
M BO3paCTallIeil KOHKYPEHUMH Ha PBIHKE Tpyda. B CBA3W C 3TUM H3y4YeHUE
unpopmatuku B 10—11 kimaccax g0IKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, OCHOBAHHOTO Ha TMOHMMAHWUU POJIU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

chOpMHPOBAHHOCTh YMEHUM pa3iandarth (HakThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSMH OIICHHUBAHUS M CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTE!, ITPOBEPSTH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  MHGOPMAIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJIOBeKa B OOIIECTBEe, MOHUMAHUE COIHUAIBHOTO,
SKOHOMHUYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOIO, IOPUIMYECKOTO, MPUPOIHOTO,



PrOHOMHUYECKOTO,  MEIUIUHCKOTO U (PU3HUOJIIOTUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEM, BOBJICUEHHBIX B CO3/IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJI pa3BUTUS HABBIKOB Y4€OHOM, NMPOEKTHOM, HAy4HO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM NESATEIbHOCTH, MOTHMBALMHM OOYYalOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «Llu¢gpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTHX JJEMEHTOB LHU(POBOTO  OKPYKEHHS, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W UCHOJB30BaHHUIO HMHTEPHET-CEPBUCOB, HH(POPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernmyeckue OCHOBbI HH(POPMATHKH» BKIIOYAaET B ce0s
NOHATUUHBIN anmapar HWHMOPMATUKH, BOIMPOCHl KOJIMUPOBaHUS HWH(OpMaLuH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alreOpbl JIOTMKH U
KOMIIBIOTEPHOI'0 MOJEIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABIECH HA PAa3BUTHE
QITOPUTMHYECKOTO MBILUIEHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY UX CJI0KHOCTH,
dbopMHpOBaHE HABBIKOB peaiU3alliy MPOrpaMM Ha SI3bIKaX MPOrpPaMMHUPOBAHMUS
BBICOKOTI'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
IpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIu3a
JAHHBIX, HMCIOJB30BaHUIO 0a3 MAHHBIX W DJCKTPOHHBIX TAOIHI] JIS pEHICHUsS
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxaHuu ydyeOHoro npeamera «MHpopmatrkay
KYPCUBOM BBbIJI€JIE€HBI JOMIOTHUTENbHBIE TEMbI, KOTOPBIE HE BXOAT B 0053aTEIbHYIO
nporpaMmy OOy4Y€HHUs, HO MOTYT ObIThb MPEMJIOKEHBI JJIsI U3YYEHHUS! OTIEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbli  ypoBEHb U3y4YE€HHUS HWH(DOPMATUKH PpPEKOMEHAYyeTcs s
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTHPOBAHHOTO HAa  HMHXKEHEPHYIO U
nHpopMaIMoHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3Yy4YCHUS
nH(OpMaTHKU 00ECIIEUYMNBACT: MOATOTOBKY OOYYarONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMAILHOCTH B 00JIaCTH HMH(POPMAIIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CIIELUAJIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIIEIOBATEIIBCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMH OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOJATOTOBKY K YYaCTHIO B OJIMMITHAJIaX U CIade
EnuHoro rocyapcTBEHHOTO dK3aMeHa o nH(popMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B TpeleiaX OIHOTO roga oOydeHus
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHTENS TNPH TIOJATOTOBKE pabodcii
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCII0 YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs UHPOpMATUKU — 272
yaca: B 10 kimacce — 136 gacoB (4 daca B Heneno), B 11 kimacce — 136 gacos (4 gaca
B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Hu¢poBass rpaMOTHOCTH

TpeGoBaHus TEXHUKK 0€30MAaCHOCTU ¥ TUTHEHBI IIPU PabOTe C KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTAMH LIUPPOBOTO OKPY>KEHHUS.

[TpuHIMIBl pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. ApPXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  IPOIIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAas W JOJTOBpeMeHHas mnamsATh. OOMEH JaHHBIMH C
OMOIIBI0 IUH. KOHTpOIIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTUS KOMIIBIOTEPHBIX ~ TEXHOJOTHUHU.
[TapannensHble BeIYUCIEHU. MHOTONpOoneccopHbie cucTeMbl. CyITepKOMIBIOTEDBI.
PacnipenenéHHble BbIUUCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOunbHble HHU(POBBIE YCTPONCTBA U UX POJb B KOMMYHUKalMsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POOOTH3MpOBaHHBIE IPOU3BOACTBA.

[IporpammHoOe obecrnieueHre KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. BUIbI
IPOrpaMMHOro o0ecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpoicTB. IlapamienbHoe NporpaMMHUpPOBAHUE.
CucremHoe mnporpamMmHoe obOecriedeHue. OrnepalioOHHbIE CHCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuUss W = JEUHCTAULALUSA  IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBble cucTembl. [IpUHIMIBI pa3MelieHUss U MMEHOBaHHUsS (ailioB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpyi (haisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3MpoOBaHUE MPOTPAMMHOI0 OOECIIeUEeHHUs
U IUPpoBBIX pecypcoB. [Iponpueraproe u cBOOOAHOE MPOrpaMMHOE OOECIICUECHHUE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickonn ®epepauuu 3a HENPABOMEPHOE MCIOJIb30BAHUE IIPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanus B cet MuTepHet. 1IpoTokoiib
crexka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomibro Macok nojcereid. CereBoe
agMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y310M ceTh. OmnpeneneHue mapuipyTa JIBHXKEHUS
MTaKETOB.

Buner  npestensHoctn B cetu  HMaTepHer. CepBucel  MHTepHeTa.
["eonndpopmarmonsbsie cucTeMbl. ['€0J0KalMOHHbIE CEPBUCHI PEATHHOIO BPEMEHHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OpOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciiyrH. COoUMaIbHBIE CETH —
OpraHu3aiusl KOJUIEKTMBHOTO B3aMMOJEUCTBHS M oOMeHa naHHbIMU. CeTeBoil
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momaIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOTeHHBIE M 3KOHOMHUYECKHE YTPO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpoodseMbl 3alIuThl
uHdopmaIuu 1 “HPopMalMoHHOM Oe3onacHocTu. CpencTBa 3auThl HHGOPMAIUH
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U ABTOMATU3UPOBAHHBIX HH()OPMAITMOHHBIX
cucremax. [IpaBoBoe obecneueHre HHGOPMAIIMOHHONW OE30MaCHOCTH.

[IpenoTBpamieHue  HECAaHKIMOHUPOBAHHOIO NOCTyIIa K JUYHOU
KOH(QUICHIIMATBHOW MHPOpPMAIUH, XpaHsIIeHcs Ha MEPCOHAIbHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€CreueHrue U CIoCOoObI
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPHUYHBIE IIHQPBHI.
[udper npoctoii 3amensl. [ludp Lezaps. [Hudp Buxkenepa. Anroputm
mdposanusi RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanueie U 3HaHus. HQOpManmoHHbIe NpOUECCHl B MPUPO/IE,
TEXHHUKE U OOILECTBE.

HenpepbiBHbIE U JAMCKpETHBIE BeIMUMHBI M curHaisl. HeoOGxomumocTs
JTUCKpeTU3auy uHMOpMaIuu, MpeAHa3HAYECHHOW IS XpaHEHUs, Mepenadd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHWe OJHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnvHMIIBI M3MEpeHHs KonuecTBa HHPpopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa UHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTass 3amuch UENbIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3aluCH  4YuUCa:
KOJIMYECTBO IU(p B 3aMUCH, NPU3HAK JAEIMMOCTH YMCJIa HA OCHOBAaHHE CHCTEMBbI
CUMCJIEHUS. AJITOPUTM IIEPEBOJIA LIEJIOTO YHCIIa U3 P-UYHOM CUCTEMBI CUHCIICHHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
ANTOpUTM ITEpEBOAA LIEJIOT0 YKCIIA U3 IECITUYHON CUCTEMBI CUMCIIEHHS B P-nuHYys!O.
[lepeBoa KOHEUHOM necsITHYHON MpoOu B P-nunyro. JIBomyHasi, BOCbMepu4Has u
[IECTHA/IIATEpPUYHAS CUCTEMbI CUMCIICHHUS, CBA3b MEXAY HUMH. ApuMeTHUECKre



omepaluyu B MO3UIUOHHBIX CHCTEMax CUMCICHUS. TpouyHas ypaBHOBEILICHHAs
CUCTEMA CUUCIICHHS. J[BOMUHO-IECATUYHAS CUCTEMA CUUCIICHHUSI.

KomupoBanne TtexcroB. KomupoBka ASCII. OpnoOaliTHBIE KOIUPOBKH.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uUHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3o0paxkenuii. Ouenka wuHOpManMoOHHOTO  00BEMA
rpaUYeCKuX MaHHBIX MMPU 3aIaHHBIX Pa3pelIeHU U TTyOMHE KOIUPOBAHUS IIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. dopmMatbl rpaguueckux (Haitos.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BbICKa3bIBaHMS. BbICkaspiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€eCTBOBAHMS U BCEOOIITHOCTH.

Jlornyeckue omneparuu. TaOnauIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne TtoxkaectBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKAECTB C IOMOIIBIO
TaOJIUIl MICTUHHOCTH. JIorndeckue onepanuu 1 ornepalnuu HajJ MHOKECTBAMH.

3aKoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEoOpa3oBaHUsI JIOTUUECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHs] U CUCTEMbI YPABHEHHUI.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  Qopmbl  joruyeckux  BbIpakeHHid.  CoBeplLIEHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe KomIbioTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. I[loctpoeHne cxeM Ha JIOTMUECKHX JJIEMEHTax IO
33IAHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YHCEN B MHaMATH KoMibioTepa. OTrpaHMYEHHOCTb
Jara3oHa 4YuCel NpH OrpPaHWYEHUWH KOJIMYeCcTBa pa3psanoB. llepenonHeHune
pa3psiIHON ceTKU. be33HakoBbIE W 3HAKOBBIC JAaHHBbIE. 3HAKOBBIM OUT. J[BOMUHBIN
JIOTIOJTHUTENIBHBIN KOJ OTPULIATEIILHBIX YUCET.

[lobutoBbie norumdyeckue omnepamuu. Jlornyeckuii, apudpMeTUYECKU W
nuknnyeckuid  capuru.  [lludpoBanme ¢ momomp MOOWTOBOM — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKCENT B TMaMAITH KOMIBIOTEpa. 3Hauainas
YacTh W MOPSAJIOK Yucia. Jluama3oH 3HaAUCHUN BEMIECTBEHHBIX umcen. [Ipobiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIaMHU, HAKOILJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJlbTaTOB pabOThl MPOCTEHIINX aJrOpPUTMOB
VIOPABJICHUS] HCIIOIHUTEISIMU W BBIYMCIUTEIBHBIX alroputMoB. OnpeneneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanbpHBIE CpencTBa:
TPAHCIATOP, OTIATUMK, mpodunupoBumK. KoMmmunsmus u uHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOrPAMM.
Hcnonp3oBaHue TpaccMpoBOYHBIX Tabmui. Otnanounblii BeiBoA. Ilomiarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

A3pik  mporpammupoBanusa (Python). Tumbl maHHBIX: LEIOYUCICHHBIE,
BEILECTBEHHBIE, CHMBOJIbHBIE, JJornueckue. BetBinenus. Cioxubie ycaoBus. Lukst
c ycioBueM. Llukibel o nepemMeHHoW. B3aumo3aMeHsAeMOCTh pa3IMYHbIX BUIOB
nuKJIoB. MHBapumaHT nukia. CocTaBieHUE LUKIA C HCIIOJIB30BAaHUEM 3apaHee
ONPEAEIEHHOIO MUHBApUaHTa [UKIIA.

JloxymeHnTrpoBanue nporpamm. Mcrnons3oBanune kommenTtapues. [lonroroska
OMMCAHMS MPOrPaMMbl U HHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3alMCAHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa30MeHue 3alucu 4YHcia Ha OTAeNbHble IUQPHI,
HaXOXXJEHUE CYMMbl W TPOU3BEIACHUS ULU(Dp, HAXOKACHUE MaKCUMAIbHON
(MuHUMAaBHOW) LIUGPHI.

HaxoaeHue Bcex NMpOCTBIX YUCEN B 3aJlaHHOM auanasone. [Ipeacrasienue
yuciia B BUIe Ha0Opa MPOCThIX COMHOXKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHHUS B
CTEICHb.

OOpaboTka JaHHBIX, XpaHAuxcs B (aiinax. TekcToBble U JBOMYHBIE (DAMITBI.
daitnoBble nepeMeHHbIe ((paitnoBbie ykazaTenu). Utenue u3 Qaiina. 3anucs B (aiii.

Pa36uenue 3amaun Ha moa3anadu. [loamporpaMmel (Iporeaypbl U GyHKIIHM).
Pexypcus. PexypcuBHbie 00bekThl ((pakransi). PexypcuBHBIC mpolenypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[loakatoueHne  OMONMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMUTEIEH.
MoynbHBIA IPUHLKI HOCTPOEHUS HPOTPAMM.

Uucnennsie MmeToibl. TouHOE ¥ MPpUOIMKEHHOE pemieHus 3a1aun. YuciaeHHbie
METO/Ibl PEUICHUs] YpaBHEHUU: METoJ MNepedopa, METOJl MOJOBUHHOTO JEICHHUS.
[TpubnmxEHHOE BBIUMCICHUE JJIMH KPUBBIX. Bhrumcienue momaaet duryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOX MNPSIMOYTOJIbHUKOB, METOJ TPAIMELHA).
[Touck wmakcumyMa (MHUHMMyMa) (QYHKUMA OJHOW TEPEMEHHOM MEeToI0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH — SI3bIKa
IPOrpaMMHUPOBAHUSA ISl 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBICHUNA CHMBOJIA B CTPOKE,
pa3zbueHne CTPOKH Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIAM, TIOUCK MTOJICTPOKH BHYTPHU
JTAHHOM CTPOKH, 3aMEHa HaliICHHOM ITOJICTPOKH Ha IPYTyIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOPOM aidaBuTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[TpeoOpa3zoBanue ynciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel M TOCIENOBATENbHOCTH 4YMcell. BblunciieHne 0000ImEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa WJIM YHUCIOBOM MOCIIE0BATEIBHOCTU (CYMMBI,
IPOU3BENIEHUS, CPEAHETO ApUPMETHUECKOT0, MUHUMAJIBHOIO UM MAaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JInHeWHbIN MONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKA BcTaBKaMu). COPTUPOBKA CIIHSHUEM.
beictpas coptupoBka MaccuBa (amroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTHPOBAHHOM MAaCCHUBE.

JIBymepHbIe MaccuBBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKHM JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 3a/IaHHBIM IIPABUJIAM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAaCCHBE, BBIUMCICHHE MakcUMyma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHHU

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctwiiel.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHasi paboTa ¢ JIOKYMEHTaMHU.
HHCTpyMEHTBI pEeLieH3UpOBaHUS B TEKCTOBBIX Ipoueccopax. ObiayHble CEPBUCHI.
HenoBas nepenucka. Pedepart. [IpaBuna muTupoBanust KICTOYHUKOB U 0(OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmiieHUE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTA. TEXHHUYECKHME CpelIcTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/1aud aHAJIW3a JAHHBIX: MPOTHO3MPOBAHHUE,
KJIaccUpUKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
peleHus 3aja4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIICHKa
KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKue JaHHBIX,
BHU3YyallM3alisl JAaHHBIX, HHTEpIIpeTauusl pe3yiabTaToB. [IporpammHble cpencTBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHHs JaHHBIX. bosbIine naHHbIe.
Marmunnoe o6ydyenue. HTeIeKTyanpHbli aHaIU3 1aHHBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CyMMBI,
CpEIHEro apu(PpMETHUECKOTO, HAauOOJIBIIEr0 (HAMMEHBIIET0) 3HAUCHHS IUara3oHa.
Breruncnenne koadduimeHTa Koppeisiiud ABYX psAAOB AaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbix jguarpamm. I[loctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YucneHHoe pelieHHEe YpaBHEHWM C TIOMOINBIO MoAOOpa mapaMmerpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro peuieHusl B 3alaHHbIX ycioBusX. LleneBas
dbyHKUMs, orpaHrueHus. JIokanbHbIE U r100aTbHbI MUHUMYMBI 1I€JIEBOU (DYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

TeopeTnyeckue MOAXOJbI K OIEHKE KoJWuecTBa HHQOpMaIuu. 3aKoH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS TaHHBIX C OTEPSIMU. Y MEHBILICHHUE TJTyOHHBI
KoJInpoBaHus 11BeTa. OCHOBHBIE UAEH anropuT™MoB cxkarust JPEG, MP3.

CkopocTh Tmepelladyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
UH(OPMAITMOHHOTO 00BhEMA JaHHBIX U XapaKTEPUCTHK KaHana CBs3H. [IpuyuuHb
BO3HUKHOBEHHUs OMMUOOK TpU Tmepenade JaHHbIX. Konabpl, MO3BOJISIONINE
OOHapyXUBaTh W HCHOPABIATH OLIMOKHM, BO3HHUKAIOIIME TPHU Iepeaaye JaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpoiiecc. OOpaTHast CBA3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIEIIN
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIn MoaenupoBaHus. dopmanu3aius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAaHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS yeloBeKoM. [ 'padudeckoe npeacraBieHue JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpUL] CMEKHOCTH, BECOBBIX MATPUL, CIUCKOB CMEXHOCTH. PemieHue
QITOPUTMUYECKUX 3a/ad, CBSI3aHHBIX ¢ aHamu3oM rpadoB (TOCTpOCHHE
ONTUMAJILHOTO TIYTH MEXAYy BepIIMHAMU Tpada, OmnpeesicHue KOJIMYeCTBa
Pa3IMYHBIX YT MEXy BEPIIMHAMUA OPUEHTUPOBAHHOTO AIIUKINYECKOTO Tpada).

JlepeBbs. bunapuoe nepeBo. [lepeBbs momcka. CrocoObl 00Xona jaepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BUJIE JAepeBa. JIMCKpETHBIE UTPHI
JIBYX UTPOKOB C mojHOM nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BRIMTpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMIPBIIIHBIE CTPATErNN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO MEpPEBOAA H
pacrnio3HaBaHus YCTHOM peun. KorHutuBHble cepBUCHL. MeHTUGUKALUSA U TTOUCK
U300paKeHUH, pacno3HaBaHHE JIULL. CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosp3oBaHne MeETOI0B
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOyYarommx cucreMax. Vcmonbp3oBaHHe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHeT Benieil. IlepcnexTuBel
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUeE

dopmanm3anys NOHATUS aroputmMa. Mammuna TeroprHra Kak yHUBEpCcanbHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMcIeHUH. BpeMs paboTel 1 00bEM HCIONB3yeMOM
naMATH, HUX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH ~ QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuT™el. [IpruMepbl pa3nuyHbIX aJrOpUTMOB PELIEHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JUAaNa30HE C I[OMOUIBIO AIrOpUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Leable Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpa)keHMs).  X3II-TaOJHUIIbI.
[TocTpoenue andaBUTHO-4ACTOTHOIO CIOBApPS JJIsl 33JaHHOT'O TEKCTA.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Boluncienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonbs3zoBanue ouepeau 1yl BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. I[locTpoeHne MHHMMaIbHOTO OCTOBHOIO J€peBa
B3BEILIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpacda. KoindecTBo pa3inuyuHBIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeHKCTpBL.

HepeBbs. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbsi. [locTpoeHue paepeBa Mg 33aJJaHHOTO ApU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBbIe aliropuTMbl 00xoza aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoaa iepeBa.

Jlunamuyeckoe MNporpaMMUpPOBAaHUE Kak METOJl peleHus 3a1ad  C
COXpPAaHEHHEM NPOMEXKYTOUYHBIX PE3YJbTATOB. 3aJauyM, pPElIaeMble C MOMOILIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTHUPOBAHHOM MPOTrpaMMHUpOBaHUU. OOBEKTH U
kjaccbl. CBOMCTBa U MeTO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3zpabotka mnporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO MOJIXOAA.
Wukarncynsuus, HacieJ0BaHue, TOJIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamM. [IpoexktupoBanue wuHTEpdeiica
noJb30Bares. Mcrnoap30BaHue TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJISl TOCTPOCHHUS

uHTepdeiica.
O630p  s3bIkOB  mporpammupoBanusi.  [lonsitue o — mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopMannoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: TTOCTAHOBKA
3alayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJIENH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoienupoBanue qBMKeHUs. MoienupoBaHie OMOJIOTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIETM B HSKOHOMHKE. BBIYMCIAUTENBHBIE SKCIEPUMEHTHI C
MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaToOB.
OleHKa 4YHUCIOBBIX MapaMeTpoOB MOJICIUPYEMBIX OOBEKTOB M  ITPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yabTaTaM 3KCIIEPUMEHTA.

Beposaranoctasie  momenu.  Mertoasl Monte-Kapno.  MMurtarnmonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCTY>KUBAHUSI.

Tabnuunbie (pensiMOHHBIC) O0a3bl JaHHBIX. Tabiauia — TMpeACTaBICHUE
cBeJeHul 00 ogHOTMHHBIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOoil 0a30if JaHHBIX. 3amojHeHue Oas3bl JaHHBIX. [loWck, COpPTHUpOBKA W
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3alpoOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHuoroTtabinyHblie 0a3bl JaHHBIX. THUIIBI CBSA3E MeX 1y Tabnuiamu. BHemHmit
kiro4. LlemocTHOCTh 6a3bl IaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npuiioxkenus. 1lonaTre o cepBepHON U KIMEHTCKOM YacCTsAX CauTa.
TexHoOoruss «KJIUEHT — CepBep», €€ JOCTOMHCTBA U HenocTaTku. OCHOBBI SI3bIKA
HTML u kackaaueix Tabnuiy ctwiet (CSS). Cuenapum Ha sa3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pasmenienne BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska ¢aiioB Ha CailT.

BBon m300paykeHni C MCIONB30BAHUEM PA3HYHBIX ITU(POBBIX YCTPOWMCTB
(undpoBbIX (poToanmapaTtoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kaapuposanue. McnpaBienue
nepcnekTuBbl. ['mcrorpamma. Koppekuuss  ypOBHEW, KOPPEKLIUS  IIBETA.
OOecuBeunBaHne IBETHBIX u300paxenuil. Perymsb. PabGora ¢ obmactamu.
OUIBTPHL.



Mmorocnoitabie u3zo0paxenus. TekctoBble cinou. Macka cnos. Kanamsi
Coxpanenue BbaeneHHoW oOnactu. [loaroroBka mimocTpauuid A BeO-CailTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnast rpaduka. [lpumutuBbl. M3MeHeHHE TMOpsJIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX U300paKEHU.

[TpuHIMIIBI TOCTPOEHUS U PETAKTUPOBAHUS TPEXMEPHBIX Mojienell. CeTOuHbIe
Mozaenu. Marepuanel. MojaenupoBaHME HMCTOYHUKOB oOcBemieHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYanbHOM peanbHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yjbTaThl  OTPa)KalOT TOTOBHOCTh M CIIOCOOHOCTh
00yJarolmmxcs pPYyKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlNM, TO3UTUBHBIX BHYTPEHHUX
yOEXJIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCUHCKOIO
OOIIECTBA, pACHIUPEHHUE KU3HEHHOI'O OMbITA M OMbITA JCSITEILHOCTU B IpOIlecce
peanu3aluMyd  CpeACTBaMU  y4yeOHOTO TMpeJAMeTa OCHOBHBIX  HAaNpaBliEHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pesynbrate wusydeHuss MHGOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHust y oOydaronierocsi 0yaytr copMupoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHUE 3aKOHA
U TMPaBOMOPAJIKA, COOIIOJIEHUE OCHOBOIMOJIATAIOIMIMX HOPM HH(POPMAIIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh IPOTUBOCTOSITH HUICOJIOTUM SKCTPEMU3MA, HAIMOHAIU3Ma,
KCceHOGOOUH, JTUCKPUMHUHALIUM TIO0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOUIIEHUE K UCTOPUYECKOMY HaCIEIUI0, T0CTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUSI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OCTETHKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3IUYHBIE BUIbI UCKYCCTBA, B TOM 4YHCIIE
OCHOBAHHOI'O Ha MCMOJIb30BAaHUHU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pusuecKoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro  oOpaza  KM3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTIOICHUS



TpeOoBaHMII  0e30mMacHOl  AKCIUTyaTallid  CPEACTB  HMH(DOPMALMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTB;

uHTepec K cdepaMm MNpodecCUOHANTBHON NeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAHHEM M WH(OOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HayKd WH(POPMATUKA U HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymaymied mpodeccuu u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUI0O W CaMOOOpA3OBAaHHWIO Ha
MPOTSHKCHUH BCEH KU3HU;

7) 3KOJI0TU4€CKOTr0 BOCIIMTAHMS:

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IyTeH HuX
permeHusi, B TOM YHCI€ C Yy4ETOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH, MOCTIDKCHHSAM HAYYHO-TEXHHYECKOTO IIporpecca u
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH MH(OPMAIIMOHHBIX PECYPCOB,
WHPOPMAITMOHHBIX TIPOIECCOB M WH(MOPMAIMOHHBIX TEXHOJIOTHHA B YCIOBHUAX
1idpoBoit TpaHchopMaIIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce 1oCTKEHHS THYHOCTHBIX PE3YIHTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOpMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIM MHTEIJICKT,
Mpeanosarammii copMUPOBaAHHOCTD:

CaMOpETyJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHPOBATHCI K
HYMOIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIIOYAIONIEH CTPEMIICHHE K JIOCTIDKEHHUIO LIETH U
yCIIeXy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMCHHE JICHCTBOBATh, UCXOAS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUW KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIUX CITIOCOOHOCThH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynprate wu3ydeHuss MHPOPMATHKH Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanusi 'y oOydaromerocs OyayT cGOPMUPOBAHBI MeTampeaIMeTHbIC
pe3yabTaThl, OTPAXCHHBIE B YHUBEPCAJBbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBbIC y4YeOHbIC NEHCTBHS, PETYJISTHBHBIC YHUBEPCAIbHBIC Yy4eOHBIC
JICCTBUSI, COBMECTHAS JACSITEIHHOCTb.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpMYJIMpOBaTh M aKTyalM3UpOBaTh  IMpoOJeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBIM INPU3HAK WJIM OCHOBAaHUS MJI CPAaBHEHUS,
Kiaccudukanuu u 00001IeHNS;

ONPENENATh LENN ACSITENBHOCTH, 3aJaBaTh IapaMETpbl M KPHUTEpUU UX
JOCTHKEHHS,;

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SABJICHUSX;

pa3pabaTbiBaTh IUIAaH PEIICHHUsS] MPOOJIEMBbI C YYETOM aHAIM3a MUMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIIOIHATH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM €SI TEIIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELIEHUS NPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISTh PA3JIUYHBIE BHUJbI JESITEIBHOCTH MO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEPHpPETAlHH, MPeoOpa3OBaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTYyallMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUIOTE3Y €€ PeIlIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7auyd pPe3yJIbTaTshl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATENBbHYI0 M IPAKTHUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE MJIEU, MpeAJiaraTb OPUTrMHAJIbHBIE MOAXOJbl U PEIICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOTyYeHUSI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYIIECTBIIATh  IOUCK,  aHajlu3, CUCTEMATU3ALMI0 U
UHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEACTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4ETOM Ha3HAYEHUS
uHpopMaMu U IEJIEeBOM  ayJWTOpUH, BBIOMpas ONTUMAIbHYIO (QopMy
MPEICTABIICHUS U BU3yaJIU3allUU;

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

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIIHOHHBIX
3a/1a4 ¢ cOOI0IeHNEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ITHYECKUX HOPM, HOPM HH(OPMaLMOHHON
0e30I1aCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE JeHCTBUS

1) o61eHme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacro3HaBaTh HEBepOAJbHBIC CpEACTBA OOIICHHS, TOHWMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl H
CMSTYATh KOH(JIUKTHI;

BIAJCTh  Pa3IUYHBIMM  Croco0aMu  OOIIEHUST ¥ B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMST4aTh KOH(MDIUKTHBIE CUTYAIIHH;



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOAbl COBMECTHBIX JEUCTBUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUS MO HMX JOCTWXKEHHUIO: COCTABJATH IUIAH JCUCTBUM,
pacmpenensiaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKIOTO yYaCTHUKA KOMAH/IbI B OOTIIHIA
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OLEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranu3amnus:

CaMOCTOSITENIBHO OCYLIECTBIIATh IO3HABATEIBHYIO NIESITEIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUICHHSI IPOOJIEMBI C YUETOM UMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieJ1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 3
pelieHue;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyAUIUU B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJa/J€Th HABbIKAMU  MO3HABaTEIbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX MPOLECCOB, UX pE3yJIbTaTOB M



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATbh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAINA3E pe3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OLIUOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(OpMATUKH YIiIyOJNE€HHOro ypoBHsS 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE PE3YIbTATHI:

BJIQJICHUE TMPEACTABICHUSIMH O pPOJMU WHGOpPMAIMU U CBSA3aHHBIX C HEH
IPOLIECCOB B TMPHUPOAE, TEXHUKE U OOILIECTBE, MNOHATHUSAMHU «HHPOPMALIUS,
«TH(POPMAIUOHHBIN MPOTIECC), KCHCTEMAY, KKOMITOHCHTHI CHCTEMBbD», «CUCTEMHBIH
b dexT», «mHbOPMAITMOHHAS] CUCTEMAaY, CHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMHu TMoucka uHbopmanuu B ceTd HHTepHET, yMeHue
KPUTHUYECKH OIICHUBATh MH(POPMAIIHIO, TOIYICHHYIO U3 ceTH VIHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH IPHMEPHI
UCTOYHUKOB HMX TIOJIYYCHHS ¥  HAMpaBlICHUS  HUCIIOJIb30BAHUSA, yMEHHE
KJacCu(UIIMPOBAaTh OCHOBHBIE 3a/laud aHaJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alusl, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHLHOCTD PEIICHUS 3a/1a4y aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TOCTPOCHHE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YyaIU3allusl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOHMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMITHIOTEPOB, TCHACHIIUN Pa3BUTHSI
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMH PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECTIeUEHUS I PEIICHHs YIECOHBIX 3a71a4 10 BEIOpAHHOM
CHeIaIN3allnu;

HAJIMYUE TIPEICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pa3padOTKu U (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



MOHMMaHUE yrpo3 HH()OPMALIMOHHON 0€30MaCHOCTH, UCIIOJIB30BaHNE METO/I0B
U CPEACTB MPOTHBOJICUCTBHUS ITUM YIrpo3aMm, COOJIOJeHHe Mep Oe30MMacHOCTH,
IPEeIOTBPALIAIONINX HE3aKOHHOE paclpOCTpaHEHHE TMEPCOHANBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHHKH O€30MaCHOCTH W THUTHEHBI MPH padoTe ¢
KOMIIBIOTEPAMH W JIPYTUMH KOMITOHEHTaMH ITU(GPOBOTO OKPYKEHHs, TTOHUMaHUE
MIPABOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX MPOTrpaMM, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JWCKPETU3AIMN pPa3INYHBIX BHUIOB
uHPOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETHU3allnH,
YMEHHE ONPEICNIATh CPETHIOI CKOPOCTh MEPEAauu TaHHBIX, OLIEHUBATh U3MEHEHHE
BpEMEHU TMepeayrl TpH HW3MEHEHHH WH(OpMarmoHHOTO 00BbEéMa MaHHBIX |
XapaKTePUCTHK KaHaJla CBS3H;

YMEHUE HCIOIb30BaTh MPU PEIICHUH 3a]a4 CBOMCTBA MO3UIIMOHHON 3aliCH
YHCell, AITOPUTMA TOCTPOCHHUS 3aMCH YMCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHMS YHCIA MO CTPOKE, COAepKallel 3amuch
ATOTO YMCIIa B TO3UIIMOHHOMN CUCTEME CUUCIICHHSI C 3aTaHHBIM OCHOBaHHEM, YMEHHUE
BBITIOJIHATh apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPeoOpa3OBaHUs JIOTUUECKUX BBIPAKEHUM, HCIIONB3YS
3aKOHBI ~anreOpbl JIOTUKH, YMEHHE CTPOHWTHh JIOTHYECKOE BBIPAKCHHE B
TU3BIOHKTHBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TaOuIle
WUCTUHHOCTH, HUCCJEN0BAaTh OOJACTh HCTHHHOCTU BBICKA3bIBAHMS, COJEPIKAIIECTO
NepeMEHHBIE, PENIaTh HECIOXKHbBIC JJOTHYECKUE YPABHEHHS U CUCTEMbl ypaBHEHUIA;

MOHMMaHUE O0a30BBIX AITOPUTMOB OOpPAOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaIuu (3amUCh YKUCeN B MO3UIIMOHHON CHCTEME CUHCICHUS, HaXOXKICHUE
BCEX MPOCTHIX YHCEI B 33JJaHHOM JHara3oHe, 00paboTka MHOTOPA3PSIIHBIX IETBIX
YHCEeJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHUE OMNpPENeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce O0a30BBIX alTOPUTMOB
(cyMMuUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, TBOWYHBIA TIOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CIOKHOCTHU AJIsl PEIICHUS] OJTHOM 3a/1a4H;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM TMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHSI
(Python), npencraBieHussMu O 0a30BBIX THITAX JTAHHBIX U CTPYKTYpax JaHHBIX,
YMEHUE HCIIOJIb30BaTh OCHOBHBIC  YIIPABISAIOMIMEC KOHCTPYKIIUH, YMEHHUE
OCYIIECTBIISITh aHAJIN3 MPEAJIOKEHHON MPOrpaMMBbl: OMPEACNATh Pe3yIbTaThl
paboThl TpOTpaMMBbI TPU 3aJaHHBIX UCXOMHBIX JTaHHBIX, ONMPEACIATH, MPH KaKUX
UCXOMHBIX JaHHBIX BO3MOXKHO IIOJTYYCHHE YKa3aHHBIX PE3YJIbTaTOB, BBISBISATH
JAaHHBIE, KOTOpPhIE MOTYT TIPUBECTH K OmHUOKe B paboTe MPOrpaMMmbl,
dbopMyIMpoBaTh MPEATIOKEHUS TI0 YIYUIISHHIO IIPOTPAMMHOT0 KOJIa;



YyMEHUE CO3/[aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIE30BAHINEM BO3MOYKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATK3a, IPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHET0 apu(PpMETHYECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHHEe YpPaBHEHWU, BHIOOD
ONTUMAJIBHOTO  PEIIeHWs, TMOA00p JUHWUU  TPEHJa, pEIICHHe  3a1ad
MPOTHO3UPOBAHUS).

B npouecce u3yuenus kypca UHGOpPMATUKU YTriyOJIEHHOTO ypoBHS 6 11
Ks1acce o0y4aronMMucs OyyT JOCTUTHYTHI CIEAYIONIKME TPEAMETHBIC PE3YIbTaThI:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOIUPOBaHUE cOooOmeHnid (mpedrKCHBIC KOJbI), WCIIONIB30BaTh IMPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Mepeaade
JTAHHBIX, CTPOUTH KOJ, 00€CIEUMBAIONINI HANMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHMSI TPW HW3BECTHOM YAaCTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIHI
pabOThI MPOCTHIX ANTOPUTMOB CKATHS JAHHBIX;

YMEHHUE peliaTh alrOPUTMHUYCCKHE 3a7a4d, CBS3aHHBIC C aHAJIM30M TpadoB
(3371241 TOCTPOEHUS ONITUMAJIBHOTO Iy TH MEK/Ty BeplinHaMu Tpada, onpeaeneHus
KOJMYECTBA pA3JIMYHBIX TyTe MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHHUE UCITOIh30BATh ICPEBhS IIPH aHAIHU3E U TIOCTPOCHHUH
KOJIOB W JISl TIPEJICTABICHUS apu(METHUECKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOMCKa U COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO UTPHI MO 3aJ]aHHOMY QJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBaTH B BHJE NPOrpaMM 0Oa30BbIC
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B IMporpamMMax JaHHBIC PA3IUYHBIX THIIOB C
Y4ETOM OTPAHWYEHHUM HAa JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIC H COOCTBEHHBIC MTOANPOTPAMMBI 111 00paOOTKH YHCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpH pa3paboTKe MporpaMm OHUOIHOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCIIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIbI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSAMU O 0a3ax JIaHHBIX, KX CTPYKTYype, CPEACTBAX
co37aHusl U pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIWYHBIC (PENIAIIMOHHEIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JaHHBIX, BBHITIOJHITH COPTUPOBKY H
MOWCK 3amucedl B 0a3e MaHHBIX, HAMOJHATH pa3paboTaHHYO0 0a3zy MaHHBIX) H
CIIPABOYHBIC CHCTEMBI;



YMEHHE MCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJIENU AJIs aHaJIn3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€JIb MOJAETUPOBAHMS, BHITIOIHITH aHAIN3
pe3yabTaTOB, MOJYYEHHBIX B XOJI€ MOJICIMPOBAHUS, OICHHUBAaTh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABIATh DPE3YJIbTaThl
MO/JICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATh JHMYHOE HH(DOPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHHUMAaHHE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMaHHE OCHOBHBIX NPHHIUIIOB Pa0OThI, BO3SMOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHUI MCKYCCTBEHHOT'O MHTEJUIEKTa B PA3NIUYHBIX O0JACTSIX,
HAJIMYUE TIPEJCTaBICHUI O Kpyre pemiaeMblX 3aJad MAalIdHHOTO OOydYeHUs
(pacnio3HaBaHMs, KJIAaCCU(PHUKALMU U MPOTHO3UPOBAHUS) HAJIUUUE INPEACTABICHUM
00  HCHOJB30BAaHMM  HMH(POPMALMOHHBIX  TEXHOJOTMH B Pa3IMYHbIX
npodeccuoHaNnbHbIX chepax.
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3akonomaTenbcTBO Poccuiickoii
®denepanuu B 007IaCTH

12
MIPOrpaMMHOTO 00eCIIeUeHUs U
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Heo6xoauMocTs AucKpeTH3auu
UHpOpMaIINH, TpeTHA3HAYEHHON
JUTSL XpaHEHWs, TIepelavun U
00paboTKH B IU(PPOBBIX
cucreMax

JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE
KoJpl. [lekogupoBanue
COOOILIeHUH, 3aITUCAHHBIX C
MIOMOILIbI0 HEPABHOMEPHBIX
KOJIOB

VYcenosue dano. [loctpoenne
OJIHO3HAYHO JEKOJIUPYEMBIX
KOJIOB C IOMOIIbIO AepeBa. ['pad
Aun. A. MapkoBa

EnuHUIBI H3MEpeHUs KOJIMYECTBA
uHpopmanuu. AndaBUTHBIN
MIOJIXOJT K OIICHKE KOJINYECTBA
uHpopmanuu
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31
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CHCTEMBI CUMCIICHUS

[TepeBoy uncen U3 OgHON
CUCTEMBI CUHCIICHHS B IPYTYIO
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meCTHaAuaTCpuIHass CUCTCMbIL
CUHCJICHUA, CBA3b MCKIY HUMU
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I[BOI/I‘-IH&S[, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbI
CUUCJICHUA, CBA3b MCIKIY HUMH
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JIBonyHasi, BOCbMEPHYHAS U
[IECTHAAIIATEPUYHAST CUCTEMBI
CUHCJICHHSI, CBSI3b MEX1y HUMU
ApudmeTndeckre onepaiuu B
MO3UILIMOHHBIX CUCTEMAX

CUHCJICHUA
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CUCTEMA CUHUCIICHUA
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37

,ZIBOI/I'-IHO-JIGCSITI/ILIHEUI CHCTEMA
CUHUCJICHUA
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KO,Z[I/IpOBaHI/IC TCKCTOB

PactpoBoe xonupoBaHue
M300paKeHHIA
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Pa3psATHOCTH KOJIUPOBAHUS
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[IpakTuyeckas pabora o Teme
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OcHOBBI aNredphl TOTUKH

45
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UCTUHHOCTHU
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[IpakTuueckas pabora o Teme
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Jlormueckue orepanmuu u
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Jlormueckue orepanmuu u
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JIBOMYHBIN TOMOJHUTEIBHBIN KOJ
OTPHULATEIbHBIX YUCEN

[ToGuToBBIE TOTHYECKHE
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«uckmouaroniee NI

62

IIpencraBnenue u XxpaHeHHE B
IIaMsITHu KOMHBIOTepa
BCINCCTBCHHBIX YUCCIT

63

Brinosnnenue onepanuii ¢
BEIIECTBEHHBIMU YHCIaMH,
HAKOIUIEHHE OLIUOOK MU
BBIUMCIICHUSIX
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[uksel MO mEpEMEHHOM. https://infourok.ru/plan-uroka-cikl-
75 B3anmo3zameHseMocTh s-peremennoj-10-klass-
pa3IMYHBIX BUIOB IIUKJIOB 5074507 .html
76 OO6paboTka HaTypaJbHBIX YHCET C
HCIIOJIb30BaHUEM ITHKIIOB
HaxoxneHnne Bcex mpocThIxX
Yyucenl B 33JJaHHOM Jarna3oHe
77 [TpakTuyeckas pabora o Teme
«Pemienue 3a1a4 METO0M
nepebopar»
78 HNuBapuanT nukia
79 JlokymeHTHpOBaHNE NPOrpaMm
20 O0paboTka TaHHBIX, XPAHSIIIUXCS
B (haiinmax
81 Pa30Ouenne 3agaun Ha moa3amayn




82

83

Hcnonp3oBanue CTaHIapTHON
OMOIMOTCKH S3BIKA
MIpOrpaMMHUPOBAHUS.
INoxxiroyenne OUOINOTEK
MOAMPOrPaMM CTOPOHHHX
IIPOU3BOJAUTEIICH

[ToanporpamMmsl (TIpoLieTyphl 1
yHKIMN)

84

85

86

87

88

&9

[Toxnporpammsl (ripotieaypsl U
bynKimm)

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka moamporpamm"

Pexypcus. PexypcuBHbie
00BbeKTHI ((hpakTab).
PexypcuBHbIe IpoLienypsl U
¢ynkuuu. Mcnonb3oBaHue cTeka
JUIsL OpPraHU3aluu PEKYPCUBHBIX
BbI30BOB

[IpakTuyeckas pabora 1o Teme
"PexypcuBHbBIE TOATIPOrpaMMBbI"

MonynbHbIN TPUHIUT
MOCTPOEHUS MPOTPaMM

YuciaeHHbIe METOOBI

https://multiurok.ru/index.php/files
[prakticheskaia-rabota-13-po-

teme-rekursivnye-podpr.html

90

91

92

93

[IpakTuyeckas pabora o Teme
«HucnenHoe penieHue
YPaBHEHUI»

Hcnons3oBaHue AUCKPETHU3allUN
B BBIYUCIIMTCIBHBIX 3aadax

[TpakTuyeckas paborta o Teme
«[Ipubnmx€HHOE BBIYKCIICHNE
JUIMH KPUBBIX U IUIOIIAJEN
buryp»

[IpakTuyeckas pabora 1o Teme
«Ilouck MakcuMyma (MUHUMYyMa)

G yHKITHI

94

O6paboTka CUMBOJILHBIX JTaHHBIX.

Anroput™bl 00paboTKH
CUMBOJIbHBIX CTPOK: MOACYET
KOJIMYECTBA MOSBJIEHUI CUMBOJIA
B CTPOKE




95

Anroput™Mbl 00paboTKH
CHMBOJIBHBIX CTPOK: pa30OHeHue
CTPOKH Ha CJIOBA IO MPOOETHHBIM
CHMBOJIaM

96

AnropuT™Mbl 00paboTKH
CHUMBOJIBHBIX CTPOK: ITOUCK
MOJICTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HalJICHHOU
MOJCTPOKH Ha JPYTYIO CTPOKY

97

[IpakTuyeckas pabora o Teme
"O0OpaboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJAPTHOW OMOJIMOTEKH SI3bIKA
porpaMMupoBaHus"

98

I'enepanus cioB B 3aJaHHOM
andasute

99

100

101

102

MaccuBbl U ITOCIEA0BATEILHOCTH
ymcen. [Ipakruueckas padota o
teme "3arojHeHue MaccuBa"

O060061EHHbIE XapaKTePUCTUKU
MaccHBa

JIMHEeWHBII TOMCK 3aJIaHHOTO
3HAUCHHUS B MacCHBE.
[TpakTuueckas paboTa 1o Teme
"JInHEeHHBIN MOUCK 3aJJaHHOTO
3HaUeHHUS B MaccuBe"

[IpakTuueckas pabora o Teme
"Ilonck MUHUMaIBHOTO
(MaKCHUMalbHOTO0) JIEMEHTa B
YUCJIOBOM Maccuse"

https://kpolyakov.spb.ru/school/pr
obook.htm

103

CopTupoBKa 0THOMEPHOTO
MaccuBa. [IpocTeie MeTO b
coptupoBkH. [IpakTuueckas
pabora o Teme "[IpocTsie
METO/Ibl COPTUPOBKHU MaccuBa”

104

CoptupoBka cnusgaueM. boictpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [Tpaktuueckas
pabota o Teme "bricTpas
COpTUpOBKa Maccupa"

105

JIBOUYHBIN MMOUCK B
OTCOPTUPOBAHHOM MacCCHBE.




[IpakTudeckas pabora Mo Teme
" JIBOMYHBINA TOUCK"

106
107

JIByMepHBbIE MacCUBBI (MaTpPHULIbI)

AnropuT™MbI 00pabOTKH MaTPHII

108

109

Pemenue 3aau ananuza JaHHBIX

CpencTBa TEKCTOBOTO
nporeccopa

110

111

112

KommnbrorepHas BEpcTKa TeKCTa

[TpakTrueckas paboTa 1o Teme
"BépcTka TOKyMEHTOB C
MaTeMaTH4ecKuMu popmynamu"

HNHCTpyMEHTBI peLieH3UpOBaHUS

https://kpolyakov.spb.ru/school/pr
obook.htm

113

114

115

116

[IpakTuyeckas pabora 1o Teme
"MHoOrocTpaHM4HbIE TOKYMEHTHI"

OO6ayHble CEPBUCHI.
KoiekTuBHas pabora ¢
nokymeHTamu. IIpaktnueckas
pabora no teme "KosnekTuBHas
pabota ¢ fokymeHramu"

Awnanus na"ueix. bombinie
JTAHHBIE

MaiuuHHOe 00y4yeHue

117

118

119

120

121

AHann3 JaHHBIX C IOMOILBIO
AJIIEKTPOHHBIX TAOJIHUIL

[TpakTryeckas pabora o Teme
"AHanu3 1aHHBIX C IOMOILBIO
9JIEKTPOHHBIX Ta0IHIL"

[Toctpoenue rpadukoB GpyHKIUHA.
[TpakTryeckas pabora o Teme
"HarnsgHoe npencraBieHue
pE3yJIbTaTOB CTaTUCTUYECKON
00pabOTKM JaHHBIX B BUJIE
JarpamM CpeicTBaMH peaakTopa
AJIEKTPOHHBIX TabmuIr"

JInnuu tpenna. Ilpakruueckas
pabota o Teme "[lon6op auHUK
TpeH1a, MPOrHO3UpoBaHue"
[Toxbop mapamerpa.
[IpakTuyeckas pabora o Teme
"YucnaeHHoe pelleHre YypaBHEHUM
¢ moMouIbio noadopa napamerpa”




OnrTuMusanus Kak MOUCK
HaWJIy4IIero PEeIeHus B
3aJIaHHBIX YCJIOBUSX.

122 1
[IpakTrueckas paboTta 1mo Teme
"PermieHue 3a1a4 ONTUMHU3ALUHU C
MTOMOIIIO AJIEKTPOHHBIX TaOIHUIT"
123 Pe3epBHOE Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KIIACC

n/n

Tema ypoka

KoauuecTB
0 9acoB

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

KomnuectBo nndopmarim

AJ'IFOpI/ITMBI CXXaTus JaHHBIX

Anroput™m Xaddmana

https://kpolyakov.spb.ru/school/prob
ook.htm

[IpakTuyeckas pabora o Teme
"CskaTue 1aHHBIX C TIOMOILBIO
anroputMa Xaddmana"

Aunroputm LZW

AJITOPUTMBI CIKaTUSI TAHHBIX C
norepsamu. [Ipakruueckas pabora
o teMe "CkaTHe TaHHBIX C
notepsimu (anroput™el JPEG,
MP3)"

CxopocTb nepeiauu JaHHBIX
[TomexoycTolH4YHBEIE KOJIBI

[IpakTuyeckas pabora 1o Teme
"I[lomexoycToitunBblie KOIbI"

10

Cuctembl. KOMIIOHEHTBI CUCTEMBI U
ux B3aumo/iericTere. CUCTEMHBIN

s dexT. YipasieHue kak
MH(}OpPMallMOHHBIN TpoIiecc.
OO6patHas CBs3b

11
12

Mojenv u MOJIETUPOBAHUE
['pader

13

14

Pemrenue 3agad ¢ moMoOIILIO
rpados
HepeBbs

https://kpolyakov.spb.ru/school/prob
ook.htm

15

16

17

OCHOBBI TEOPUH UTP

[IpakTuyeckas paborta o Teme
"IIoncK BBIUTPBIIIHOM CTPATETUH B
urpe ¢ noixHou nHpopmamuein”

Cpe,Z[CTBa HCKYCCTBCHHOI'O
HHTCIIJIICKTA

18

[TpakTrueckas paboTa 1o Teme
"CpencTBa HCKYCCTBEHHOTO
uHTEeJUIeKTa"




19

20

dopmanuzanus NOHATUS
anroputMma. Mammna TeropuHra
KaK YHUBEpCaJbHasi MOJIENb
Bbluncienuil. Tezuc Yeépua—
Treropunra

[IpakTuyeckas pabora o Teme
"CocTaBiieHHE TPOCTOU
MPOrPaMMBbI JJIsI MALTUHBI
Teropunra"

https://kpolyakov.spb.ru/school/prob

ook.htm

21

22

23

Mamuna Ilocta

Hopmanbhblie anropudmsl
MapkoBa

Anr OPUTMHYCCKH HCPA3PCHINMBIC
3aJa4u. 3aﬂaqa OCTaHOBA.
HeBo3MOXHOCTE aBTOMATHYECKOM
OTJIaAIKH ITpOIrpaMM

24

CI0XXHOCTDH BBIYHUCIIEHUN

25

26

27

[ToMCK MPOCTHIX YUCEN B 331aHHOM
JIMana30He ¢ TIOMOIIIBIO AJITOPUTMa
«penretro IparocheHar

[TpakTryeckas paboTa 1o Teme
"[Touck MpPOCTHIX YUCEII B
3aJJaHHOM Auanasone"

MHoropaspsiHble Lenble Yncia,
3aJauu JJIMHHON apu(pMeTuKu

https://kpolyakov.spb.ru/school/prob

ook.htm

28

[IpakTuueckas pabora o Teme
"Peanu3als BIMUCICHUN C
MHOTOpa3psIHBIMU YHCIaMU"

29

CrnoBapu (acconiMaTUBHBIE
MacCHBBI, 0TOOpaXeHHs). X31iI-
tabnuuel. [loctpoenue anpaBuTHO-
9aCTOTHOTO CJIOBaps IS
3aJJaHHOTO TEKCTa

30

31

[TpakTiaeckas paboTa 1Mo Teme
"IToctpoenue andaBUTHO-
YaCTOTHOTO CJIOBAPS IS
3aJJaHHOro TekcTa"

AHaIM3 TEKCTa Ha €CTECTBEHHOM
A3bIKe. Beigenenue
MOCJIENOBATEIILHOCTEN 110
mrabsony. Perynsphsie
BbIpaKeHMs. YaCTOTHBIN aHaIu3




32

[IpakTudeckas pabora Mo Teme
"AHaan3 TEKCTA Ha €CTECTBEHHOM
SI3BIKE"

https://kpolyakov.spb.ru/school/prob

ook.htm

33

34

35

36

Crexu. AHanM3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

Berurcienue apupMeTHIECKOro
BBIPAXKCHUS, 3aITUCAHHOTO B
noctukcHou hopme

[TpakTrueckas pabota 1o Teme
"Beruucnenue apupmMeTHIecKoro
BBIPAXXCHHSI, 3aIICAHHOTO B
nocTdukcHou popme"

Ouepenu. Mcrionp3oBanue odepean
JUISL BpDEMEHHOTO XPaHCHHUSI IAaHHBIX

37

38

39

40

41

[IpakTuyeckas pabora 1o Teme
"Ucnons3oBanue ouepenn”

JlepeBbs. Peanuzanus gepesa ¢
MIOMOILBIO CCBIJIOUHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) ACPEBbSI.
IToctpoenue nepeBa i 3aJaHHOTO
apu(PMETHIECKOTO BBIPAKCHUS

[TpakTueckas paboTta 1mo Teme
"Hcnonb3oBaHuE AEPEBbEB IS
BBIYHCIICHUS apU(PMETHIECKUX
BbIpaXeHUI"

PekypcuBHbIe anroput™Mel 00xoz1a
nepesa. VMcnonbp3oBaHue cTeka U
ouepean 1 00Xo/a AepeBa
PekypcuBHbIe anroput™Mel 00xoz1a
nepesa. VMicnonb3oBaHue cTeka U
ouepeau i 00Xo/a AepeBa

https://kpolyakov.spb.ru/school/prob
ook.htm

42

Anroputmsl Ha rpadax.
ITocTpoeHre MUHUMAaIBLHOTO
OCTOBHOTI'O JIep€Ba B3BELIEHHOI'O
CBSI3HOT'O HEOPUEHTUPOBAHHOI'O

rpada

43

O6xox rpada B rmyouny. O6xox
rpada B HIMpUHY

44

KonundecTBo pa3nuvHbIX mMyTen
MEX1y BEpLIMHAMU
OpPUEHTUPOBAHHOTO
aIMKJINYECKOro rpada

https://kpolyakov.spb.ru/school/prob
ook.htm




45

Anroput™m JlefKCTphI.

46

47

[IpakTrueckas paboTta 1mo Teme
"Brluncienue AMHBI KpaT4aliiero
MyTH MEXIY BepIIuHaMu rpada
(anmroput™m Jeitkctpsr)”

Aunroput™m ®@noiiga—Y opiiasmia

48

3aiauu, pelraeMble ¢ TOMOIIBIO
JTMHAMAYECKOTO
POTPAaMMHUPOBAHUS: BBIYHCIICHHE
PEKYPCHUBHBIX ()yHKIIUI

https://kpolyakov.spb.ru/school/prob
ook.htm

49

[IpakTuyeckas pabora o Teme
"BbluncieHne peKypcUBHBIX
(GYHKIH ¢ TOMOIIBIO
JTUHAMHYECKOTO
porpamMMupoBaHus"

50

3amauu, pelraeMble ¢ TOMOIIBIO
JUHAMHUYECKOI O
POTPAMMHUPOBAHHUS: TTOICYET
KOJINYECTBA BAPUAHTOB

51

[IpakTuyeckas pabora 1o Teme
"Tloacuét KoMMYeCTBAa BApUAHTOB C
MOMOUIbIO AMHAMUYECKOTO
porpaMMupoBaHus"

52

3amauu, penaeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO
MPOTPaMMHUPOBAHUS: 3a/1a9H
OIITUMHA3AIINU

53

54

55

[TonsiTHe 0 mapagurMax
nporpamMmmupoBanus. O630p
A3BIKOB IIPOrPaMMUPOBaHUS

[Toustie 06 0OBEKTHO-
OPUCHTUPOBAHHOM
IPOTPaMMHUPOBAHUH

O0bekTHI U Ki1accel. CBoMCTBA U
METOAbI OOBEKTOB

https://kpolyakov.spb.ru/school/prob
ook.htm

56

57

OOBbEKTHO-OpUEHTHPOBAHHBIN
aHAIN3

[IpakTuyeckas pabora o Teme
"Hcnonb30BaHue TOTOBBIX KIIACCOB
B IIporpamme”




58

Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
ox0/1a

59

[TpakTudeckas padora "Pa3paborka
IIPOCTOM ITPOTrPaMMBI C
HCII0JIb30BAaHUEM KJIaCCOB"

https://kpolyakov.spb.ru/school/prob
ook.htm

60

61

Nuxancynsauus. [Tpaktudeckast
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOLIETO
MHKAICYJIALUI0"

Hacnenosanwue. [Tomumopduzm

62

[IpakTuyeckas pabora o Teme
"Pa3paboTka nepapxuu KjraccoB"

63

64

65

Cpenpl OBICTPOIA pa3pabOTKH
nporpamm. IIpoektupoBanue
uHTEepdeiica moap30BaTeNs
[TpoexTrpoBanue uHTepdeiica
H0JIb30BaTENs
Hcnonp3oBanue roToBbIxX

YIPaBISEMBIX JIEMEHTOB IS
nocTpoeHus uatepdeiica

https://kpolyakov.spb.ru/school/prob

ook.htm

66

[IpakTuyeckas pabora 1o Teme
"Pa3paboTka nmporpaMmsl ¢
rpaduueckuM uHTEpPeiicom”

67

68

H3yueHnne BTOpPOro si3bka
IIPOrpaMMHUPOBaHUS
N3yyenue BTOpOro A3bIKa
[IpOrpaMMUpPOBaHUSA

69

OTanbl KOMIIBIOTEPHO-
MaTeMaTUYECKOT0 MOJEIUPOBAHUS

70

71

72

Juckpernszanus npu
MaTeMaTU4eCKOM MOJIEINPOBAHUH
HENPEPBIBHBIX MTPOLIECCOB.
MoaenvupoBaHue ABUKECHUS

[IpakTuyeckas pabora Mo Teme
"MoaenupoBaHue IBUKEHHS"

MonenupoBaHue OUOIOTHUYECKUX
cuctem. [IpakTudeckas pabora o
teme "MonenupoBaHnue
OMoIOrnYecKux cucrem"

https://kpolyakov.spb.ru/school/prob

ook.htm




73

Maremarnueckue MOJEIHN B
3KOHOMHUKE. BEIUNCINTENbHBIE
SKCIIEPUMEHTHI C MOJICIISIMU

74

BeposTHOCTHBIE MOJEIH.
[IpakTuyeckas pabora o Teme
"MmuTalIMIOHHOE MOJCIIUPOBAHUE C
noMouipo Mmeroga Monte-Kapio"

75

76

KommnbrorepHoe MoaenupoBanue
CUCTEM YIIPABIICHUS

O6paboTka pe3yabTaToOB
IKCIIEPUMEHTA

https://kpolyakov.spb.ru/school/prob

ook.htm

77

TabnuuHble (pENAIMOHHBIC) 0a3bl
JTAHHBIX

78

[Towuck, coprupoBKa U GUIBTpALUSL
JAHHBIX. 3aIIPOCHI Ha BEIOOPKY
JAHHBIX. 3aIPOCHI C MMapaMeTpaMHu.
Brruncisiemble mons B 3ampocax

79

80

81

[TpakTudeckas padoTa 1Mo Teme
"PaboTa ¢ roToBO¥ 0a30¥ JaHHBIX"

MHororabanyHsie 0a3bl JaHHBIX.
Tunsl cBsA3eil Mexay TabIuamu.
Buemnuii kirou. IlenoctHOCTD
0a3bl JaHHBIX

[TpakTryeckas pabora o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM
6a3bl TaHHBIX"

https://kpolyakov.spb.ru/school/prob
ook.htm

82

3anpockl K MHOTOTA0JIMYHBIM
0a3aM JTaHHBIX

83

84

[TpakTideckas paboTa mo Teme
"3anpockl K MHOTOTA0IMYHON 0aze
JTaHHBIX"

31k ynpaBnenus gaaasiMu SQL

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

85

[IpakTuyeckas pabora o Teme
"VrpaBneHue JaHHBIMH C
MOMOIIBIO si3bIKa SQL"

86

87

Hepensimmonnsie 6a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

WHTepHeT-npuiioxeHus

88

ITonsiTHE O cepBepHON U
KJIMEHTCKOM YacTsAX calTa.

https://kpolyakov.spb.ru/school/prob
ook.htm




TeXHOIOrus «KIMEHT — CEPBEPY,
e€ TOCTOMHCTBA U HEIOCTATKU

89

90

Ocuossl a3e1ka HTML

[IpakTrueckas paboTta 1mo Teme
"Co3gaHue TEKCTOBOM BeO-
CTpaHHUIIbI"

91

Ocuossl ga3p1ka HTML

92

93

94

OcHoBrI a361ka HTML

[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI,
BKJTIOYAIOIIEH MYJIbTUMEINITHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIC
JlaHHBIE, BUCO0)"

OCHOBBI KaCKaTHBIX TaOJIHI]
cruneit (CSS)

95

[IpakTuyeckas pabora 1o Teme
"O¢opmieHne cTpaHULIbI C
MOMOIIBIO KaCKaIHBIX TaOJIHIl
cTuiien"”

https://kpolyakov.spb.ru/school/prob
ook.htm

96
97

Cuenapuu Ha si3bike JavaScript

Cuenapuu Ha si3bike JavaScript

98

99

®opMbl Ha BEO-CTpaHUILIE

[IpakTHyeckas padboTta 1o Teme
"ObpaboTka JaHHBIX (opM"

https://kpolyakov.spb.ru/school/prob
ook.htm

100

Pasmenienue Be6-caiiToB. Ycimyra
XOCTHHTa. 3arpy3ka ¢aiiioB Ha
CalT

101

Kanpuposanue. Mcnpasienue
nepcnekTuBsl. [ ucrtorpamma.
Koppekuus ypoBHe, KOppeKIUs
nsera. O0ecIBeYMBaHUE [[BETHBIX
M300paKeHHIA

102

BBox nzobpaxenutii ¢
UCTIOJTI30BaHUEM PA3INIHBIX
U(POBBIX YCTPOUCTB.
[TpakTnueckas paboTa 1o Teme
"O6paboTka HUPPOBBIX
¢dororpaduit”

https://kpolyakov.spb.ru/school/prob
ook.htm

103

Perymib. Pabota ¢ obnactsamu.
OunbTpsl. [IpakTHueckas padota




no teme "Peryms udpoBbIx
dbotorpaduii"

104

MHorocoiiHble H300pakeHusl.
TekcToBbie cion. Macka ciios.
Kanansl. CoxpaneHnue BbIIeICHHOM
obnactu

105

106

107

[IpakTrueckas paborta 1o Teme
"MHorocnoinble n300paxeHus"

[ToaroroBka WiOCTpaUi Jis
BeO-caiiToB. [IpakTuyeckas pabora
1o TeMe "AHUMUPOBAHHbBIC
n3o0pakeHus"

BekropHas rpaduka.
Bekropu3zanus pacTpoBbIX
H300pakKeHUIN

https://kpolyakov.spb.ru/school/prob

ook.htm

108

[IpakTuyeckas pabora 1o Teme
"BekropHas rpaduka”

109

110

111

[TpuHIUIIBI TOCTPOCHUS U
PENaKTUPOBAHUA TPEXMEPHBIX
MoJiee

[TpakTryeckas paboTa 1o Teme
"Co3aaHue NpoCcThIX TPEXMEPHBIX
Mozenen"

Cerounsle Mogenu. Marepuaisl

https://kpolyakov.spb.ru/school/prob

ook.htm

112

113

[IpakTuyeckas pabora o Teme
"CeTouHble Mogenn"

MonenupoBaHue HICTOYHUKOB
ocseleHus. Kamepsl

114

[IpakTuyeckas pabora o Teme
"Pennepunr"

https://kpolyakov.spb.ru/school/prob
ook.htm

115

116

117

AnnutuBHbIe TexHOJO0THH (3D-
IIPUHTEPHI)

ITonsiTHE O BUPTYaIBHOU
PEAIBHOCTH U JIOTIOJIHEHHOM
pEAIbHOCTH

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I1O0
I[MTPOT'PAMME

136




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Nudopmatuka. Yriyonennsiit ypoBenb. 10-11 kinacce/K.1O. ITonsikos E.A. - M.:

ITpocsemienue, 2023

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1. https://resh.edu.ru

https://www.yaklass.ru/p/informatika/1 1-klass

https://www.yaklass.ru/p/informatika/10-klass

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

3. https://multiurok.ru

4. https://infourok.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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