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MOSCHUTEJBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnéHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yiabTaTam
OCBOCHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHoi padoueit
IPOrpaMMbl BOCITUTAHHSL.

[IporpaMmma 1o wuHpOpMaTHKEe AT MPEACTABICHUE O IENIX, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MubopmaTuka» Ha yriyOJIEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeNIbHOE peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3zejaM U TeMaM Kypca, ONpEAeIIIeT pacupeiesieHue ero
o Kjaccam (rojiaM M3y4deHus ), 1a€T MpUMEPHOE paclpeiesicHue y4eOHBIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIYEMYI0 (IpUMEpPHYIO)
NOCIEAOBATEAbHOCTh  MX  M3yYeHUS €  y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBS3€HM, JIOTMUKM Yy4eOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCs.

[TporpamMma 1o uHpOpPMATHKE OMPEAeseT KOTMIYESCTBEHHBIC U KaueCTBEHHBIC
XapaKTEpUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4HCiie
JUISL COAEPKATEIbHOTO HAIOJHEHUs] Pa3HOro BHJAa KOHTPOJIS (MPOMEKYTOUHOU
aTTeCTallH 00yJaronmxcs, BCEPOCCUHCKUX POBEPOYHBIX pabor,
rocyJapCTBEHHOM MTOroBoil arrecrauuu). [IporpamMmma no unpopmaTuke sBIsETCA
OCHOBOM /Il COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

Nudopmatuka B cpeHem oO1ieM 00pa30BaHUH OTPAXKAECT:

CYITHOCTh HMH(OPMATHKM KaK HAYyYHOW JOUCHUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITHOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WHOOPMATHKH, TPEXKAE  BCEro
nHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMAIBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ¥ HUH(DOPMAIMOHHOU
JIESITEIBHOCTH.

Kypc unbopmatuku a5is ypoBHsS CpeaHEro o0Iero o0pa3oBaHUs SBISACTCS
3aBEpUIAIOIIMM D3TallOM HEMpPEpPhIBHONW IMOATOTOBKM OOydYalomuxcs B 00JacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT  TMOCTOSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalnui0 U 0000IIeHNe
3TOTO OTbITA.



PesynpTaThl  yriayOJaeHHOTO ypOBHS HM3Yy4eHHS y4eOHOTO MpeaMmera
«MadopmaTtukay OpPHEHTHPOBAHBI HA TOJYYCHHUE KOMICTEHTHOCTCH IS
nocJyeyromieit nmpodeccuoHaaIbHOM neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TMOHITHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB M  B3aUMOCBSI3€H,  CHOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUYECHUIO SBJICHUM;

YyMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlauu,
XapaKTepHbIE /ISl UCTIOJIB30BaHM METO/IOB U HHCTPYMEHTApHs JAaHHOTO y4eOHOTO
npeaMeTa;

HaJIM4ME TPEJCTABICHUN O JaHHOM Y4eOHOM IMpeAMETe Kak IIeJIOCTHOM
TeOpuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SX CO CMEKHBIMH OOJIACTAMU
3HAHUM.

B pamkax yriny6i€HHOTO ypoBHSI u3yueHUs MHMOpMATHKU 00ecreynBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnusax  Opo(eccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIuHHOE OO0Yy4YeHUE, TMPOMBINUICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHbIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUH, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTUU BHUPTYyaIbHOM W
JIOIIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHasi 1eb UW3y4YeHUs yuyeOHoro mnpenmera «MHpopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIET0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIIETEHIIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBHSIX pa3BUBAIOLIErocss HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3paACTalONICii KOHKYPEHUMU Ha pbIHKE Tpyaa. B CBA3M ¢ 3TUM H3ydyeHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmaTrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOPMHPOBAHHOCTh YMEHHMM pa3andarh (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHio;

chOpPMHPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha KU3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACHIEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHIA,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4E€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYarOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHpopmaTuka» BBIACIAIOTCS YEThIpE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» NOCBALIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJIEMEHTOB IM(POBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCH KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMIIBIOTEPHOI'0 MOJEIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY UX CII0KHOCTH,
dbopMHpOBaHHE HABBIKOB peaiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOTI'O YPOBHS.

Paznen  «MH(popMaumMoHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPaMMHBIX IIPOIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHAJIN3a
JAaHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U BJIEKTPOHHBIX TaONWLl JJIs pEIICHHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydyeOHoro npeamera «Hbopmarrka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOPbIE HE BXOIAT B
00s3aTeNbHYI0 TPOrpaMMy OOyUEHHsI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIIUMCH.

VYrnyOnéHHbli  ypoBEHb U3y4eHHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOT0  MPO(uUisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMalMOHHYIO0 c(epbl JeATeIbHOCTH. YTIyOJEHHBIM YPOBEHb H3Yy4YCHUS
uH(pOpMaTHKU 00ECIIEYMBACT: MOATOTOBKY OOYYalONIUXCsl, OPUEHTHPOBAHHBIX Ha
CHEeLMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEpPHbIE
CIELUAJIBHOCTH, y4YacTHE B NPOEKTHOM M HCCIIEIOBATEIIBCKON JESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMNpPABICHUSIMH OTpacid HMHGOPMAILIIOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MTOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaue
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh M3MCHEHA IO YCMOTPCHHIO YYHUTCIS IPH IOATOTOBKE pabouei
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCciIo YacoB, PEKOMEHJOBAHHBIX ISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM ©O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTAaMU ITU(DPOBOTO OKPYKEHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJHEHUE MPOTPaMMBbl  MPOILECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJTOBpeMeHHas mnamsiTb. OOMEH JaHHBIMH C
IOMOLIBIO KH. KOHTpOIIIEpsI BHEMIHUX YCTPOUCTB. IIpsAMON 10CTyn K ITaMsITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHA.
[TapaiutenbHbIe BBIYHCIICHUS. MHorormnpoueccopHbie CUCTEMBI.
Cynepkomnbtotepbl. PacnpenenéHabie BHIUUCIUTEIbHBIE CUCTEMBI U 00paboOTKa
OonpImMX JaHHBIX. MOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHHKALTUSX. BcTpoennbie KOMITBIOTEPHI. MUKpPOKOHTPOJLIEPHL.
PoGoTu3npoBaHHbIE MPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cUCTeM. Bubl
porpaMMHOro oOecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mporpaMMUpOBaHUE.
CucteMHoe mnporpamMmHoe oOecrieueHue. OrnepanMoHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTamnmsiuuss W JAEUMHCTAUIALUA  OPOTPAMMHOIO
o0ecrnieueHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHus W UMEHOBaHUS (aljoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe oOecnieuenue. JIMieH3UpOBaHUE MPOrPAMMHOI0 0OECIIEUEHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOrPaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIOJIb30BAaHUE TIPOTPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMasl
3aKOHOIAaTeNbCTBOM Poccuiickoin @Denepaniny 3a HENPABOMEPHOE MCMOJIb30BaHUE
POrpaMMHOro o0ecreyeHus: U HUPPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS U alapaTHbIE KOMIIOHEHThI KOMIIBFOTEPHBIX CETEH.
CeteBblie npotokoibl. Cetb NHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKoIibl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha molceTu ¢ IOMOMIBIO Macok Imojacereil. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y3i0M ceTth. OnpeeneHue mapiipyTa JIBHXKEHUS
ITAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmalioHHbie CUCTEMBI. ['€0JIOKAIlMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJECUCTBUS M oOMeHa aaHHbIMH. CeTeBoi
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YrpoO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TeXHOJIOTH. O01ue npodiieMbl 3aliuThl
uHdpopmaruu 1 uHbopmarMoHHOW  Oe3omacHocTu. CpeacTBa  3alMTHI
uH(OpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMmax. IIpaBoBoe obOecmeueHue UHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIEeHIINAbHON HH(POpMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 0o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konuposanue. [laposbHas 3anuTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mgpoBanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanusie u 3HaHus. MHbopMaIimoHHbIe MPOIECCHl B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpETU3alu MH(popManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexonupoBaHue COOOIIEHUH, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IlocTpoeHrne OMHO3HAYHO IOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHMIIBI M3MEpeHHs KonuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch UENBIX M APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBoOMCTBa MO3UIIMOHHOW 3amuCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepEeBOAA 1IEJI0Tr0 Yucia U3 P-U4HON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMeEpeBOJa KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJNTOpUTM TIEpEBOJA LIEJIOTO YHUCIIAa U3 JECATUYHOW CUCTEMbI CUucCieHus B P-
nuyHyro. [lepeBox koHewyHOUM pgecaTUyHOW npobu B P-wunyro. J[BowuHas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAS CUCTEMbl CUMCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckre onepandd B TO3UIIMOHHBIX CHUCTEMAaxX CUMCIEHUA. TpondHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBeToBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. BpIcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOaMIBI MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckne Tto)knaecTtBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30OBAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIM4eCcTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JIorMueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBICE HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3allMCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YMCENl NpPH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO/ OTPULIATEIIbHBIX YUCET.

[lobutoBbie norumyeckue omnepamuu. Jlornyeckuii, apudpMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — Omeparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HaUCHUN BemIecTBEHHBIX uucell. [IpoGnemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHuWe omepaiuii ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUJICHUE
OIH1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOTHI MPOCTEHIINX aJrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, TpoduaupoBHMK. KoMmunsmus u uHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHbBIE, JIOTHUECKHE. BeTBieHus.
Cnoxuble ycinoBus. Iluknel ¢ ycimoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULUKIIA.
CocraBneHue IUKIAa C HUCIOJb30BAHUEM 3apaHEe OMNpPENEEHHOTO WHBAPUAHTA
LUKJIA.

JIoKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBKa onvcaHus IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKHU HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHbIE LHQPHI,
HaXOXXJE€HUE CYMMbl U TIPOMU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIBbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex NMpOCTBIX YUCEN B 33JlaHHOM auanasoHe. [IpeacrasieHue
yucia B BUJe HAOOpa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (paitnax. TekcToBble U TBOMUYHBIE (PailIbl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3buenue 3anaun Ha noazanauu. [lognporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKThl ((pakranbl). PexkypcuBHBIE MNpoOLEAYypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3ally PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynpHBINA IPUHLAI IOCTPOEHUS POTPAMM.

Yucnennple MeToapl. TouHoe © NPUOMDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PEILICHUS] YpaBHEHH: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkEéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbluncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSAMOYTOJIbHUKOB, METO]



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSIBJICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4HceNl. BbrunciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEpPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO]T
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (amroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBBI (MaTpHUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JlaHHBIM IIpaBUjIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpaduu u rpammatukud. CpencrTBa MOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnonb3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCku, oriaBieHue. KosektuBHas paboTra ¢ JIOKyYMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBmwia 1uuTHpOBaHHMS HCTOYHUKOB U
opopmieHuss Oubnnorpaguueckux ccpuUiok. OdopMieHHEe CHucKa JIUTEpaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpelCcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHWE MOJIETH, NMpeoOpa3oBaHUE JTaHHBIX,
BU3YyaliM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeIeKTyanbHblil aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TaOIMI. BBIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATBIX, JMHEWYATBIX W KpPYroBbiX auarpamm. llocTtpoenue rpaduxos
¢bynxmuii. [logbop muHUM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

UucneHHOE peElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycioBusX. LlemeBas
¢yHkus, orpaHudeHus. JlokaibHble M T00AJIBHBII MHHMMYMBI 1LIE€JIEBOM
bynkiun. Pemenne 3a1a4 ONTUMU3ALNHN C TIOMOIIBIO 3JICKTPOHHBIX TaOJHII.

11 KVIACC

Teopernyeckune 0CHOBbI HHPOPMATHKHU

TeopeTnueckue MOAXOAbI K OLEHKE KOJMUYecTBa HH(pOpMaluuu. 3aKOH
annuTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOSATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHSl JAHHBIX C MOTEPSMH. Y MEHBLICHUE
r1yOuHBI KoJMpoBaHus 11BeTa. OCHOBHBIE UaeH anroputMoB cxkartust JPEG, MP3.

CkopocTh mepemayd JaHHBIX. 3aBHCHMOCTb BPEMEHM Ilepefadyu  OT
MH()OPMAIMOHHOTO0 O0OBEMA JAaHHBIX M XapaKTEPUCTUK KaHana CBs3U. [IpuuuHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstONIINE
oOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIONIME TPHU Teperaye JTaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMMOHEHTBI cuUCTEMBI W UX B3aumojcucTBue. CUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJIETIUPYEMOMY OOBEKTY WM MpOLecCy, Ledu MoaenupoBanus. dopManuzanus
MIPUKJIAIHBIX 3a/]a4.

[IpencraBienure pe3yiabTaTOB MOJCIUPOBAHUS B BUIE, YIA0OHOM IS
BOCIIPUATHS YeoBeKOM. [ 'paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMbl, TAOJHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHACKOB CMEXHOCTU. Pemenune
AITOPUTMUYECKUX  3a/lad, CBS3AHHBIX C aHamu3oM TpadoB (IMOCTpOEHUE
ONTUMAJIBHOTO TMYTH MEXIy BepiiMHaMu rpada, OmpeneiIeHue KOJUYecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPUIMHAMU OPUEHTUPOBAHHOIO ALMKIAYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBieHne apupMeTHUECKUX BBIpRXKEHUN B BUJE AepeBa. J{MCKpeTHbIE UTPHI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TaOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOIO HMHTeJUIEKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA W
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Mcnoiab30BaHuE METO/IOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cUCcTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAaMMHPOBaHHUE

@opManuzanuss  HOHATHSA — anroputma. Mammnea  TeropuHra  Kax
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tesuc Yépua—TwropuHra.

OneHka CII0XHOCTH BbIUMCICHUN. BpeMsa paboTsel U 00BEM HCIONB3yeMOi
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopuble anroputmbl. IlpuMepsl pa3iauyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 33aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

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

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs).  XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXXEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMIMCAHHOTO B MOCTPUKCHOM opMme.

Ouepenu. Mcnosib30BaHUE OYepear Il BpEMEHHOTO XPAHEHUs JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOTO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O allMKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBOMUYHbBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa AJid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeKa U
ouepenu s 00xXoaa iepeBa.

JluHaMpyeckoe MNporpaMMHUpPOBAaHME Kak METOJA pEIIeHHs 3aJad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMHUpPOBAaHUN. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. cnonb3oBaHWE TOTOBBIX — YIPABIEMBIX  3JIEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lomstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOrO0  MOJECIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJIENHM, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucTteM. MaremaTudyeckue  MOJEIM B JKOHOMHUKE.  BrlumciurenbHble
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  Mmomenu.  Metoasl Monte-Kapno.  Mmwuraumonnoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBoil 0a3oif nMaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lowWck, cOpTUpOBKA U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brruncnsiembie mosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npriioxkenus. [IoHaTHE O CEpBEPHON M KIIMEHTCKOM YacTAX CaWTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300pakeHui ¢ MCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEP, CKAHEPOB U JIPYrUX



ycTpoiictB). ['padmuecknii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLIMsS  IBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CaluTOB.
AHUMUPOBaHHBIE U300pAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOCHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJAEIEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondarue o BupTyanbHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTh U  CIIOCOOHOCTh
00yJarommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUCH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHUCKOTO
o0I1IecTBa, paclIMPEHUE KU3HEHHOTO OMbITA W OIbITAa ACATEILHOCTH B IIpoIiecce
peanm3alid  CpeACTBAMH  ydeOHOTO TIpeAMETa OCHOBHBIX  HAMpPaBJICHUN
BOCTIUTATENILHOMN JEATEIIbHOCTH.

B pesynprate usyueHuss wHOOPMATUKH Ha YPOBHE CPEIHEr0 OOIIero
oOpa3zoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIETYIONINE JTUIYHOCTHBIC
pe3yJIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKeHUE
3aKOHa W TPaBOMOpPsIKa,  COOJIIOJICHHME  OCHOBOIMOJIAralIuX  HOPM
HH(POPMAITMOHHOTO TIpaBa U HHPOPMAITMOHHOM 6€301TaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KCeHOGOOUH, JTUCKPUMHUHALIUM TIO COLMAIBHBIM, PEIUTHO3HBIM, PAacCOBBIM,
HaIllMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, JOCTHKEHUSAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOUYAs SCTETHUKY HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIE BHUJbI HCKYCCTBA, B TOM YHCIIEC
OCHOBAHHOI'O Ha MCMOJIb30BaHUHU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

S) pu3UecKOro BOCIIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro  obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO, B TOM 4YHCIE 3a CUET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, TNIAHUPOBATH M CAMOCTOSATEIHHO
BEITIOJTHATH TaKyIO JIESITEIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K O0Opa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3K0JI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHE TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOjeM W IMyTeH HuX
permeHus, B TOM YHCI€ C YyY4€TOM BO3MOXKHOCTEH WH(OpMaAIMmOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTKCHHUSM HAyYHO-TEXHHUYECKOTO Iporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
UH()OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaITid MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOM JesATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce HoCTWKEHUS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIUXCS COBEPIICHCTBYETCS OMOIMOHAIbHBIN
WHTEJUICKT, Mpenoiaratonui copMIUpOBaHHOCTb:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIICH CTpEeMJIEHHE K JIOCTHKEHUIO 1eNU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpazoBanusi y oOyuvaromerocss OyayT c(OpMHpOBaHbI METaNpeIMETHbIC
pe3yabTaThl, OTPAXCHHBIE B YHUBEPCAJBbHBIX Y4EOHBIX NEHCTBHUAX, a UMEHHO —
MO3HABaTE/IbHbIE YHUBEpCANbHBIE y4eOHBbIE JCWUCTBUSA, KOMMYHHUKATHBHbBIC
yHHUBEpCaJbHble y4eOHBbIE NEUCTBUSA, PETYIATHBHBIC YHHBEpPCAJIbHBIC yueOHBIC
JEHCTBUS, COBMECTHAS IEATEIHHOCTb.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOSITENIFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYLIECTBEHHBIN IPU3HAK WM OCHOBAaHUS JUII CPAaBHEHUS,
Kiaccudukanuy u 00001IeHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHXKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

paspabarbiBaTh IUIaH pELIeHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHSIX  PEAIBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiCTBUSA:

BJIAJI€Th HABBIKAMH YUEOHO-UCCIEI0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOAO0B PELIEHUS IPAKTUYECKUX 3a1ad, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYILECTBJISITh PA3JIMYHBIE BHUABI JEATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCIE MNPHU CO3/JaHUU YYEOHBIX U COLMAJIbHBIX
IIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJIECHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMyJIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTyMEHTHl IJisl J0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;



aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYallUsM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYUIIECTBJIATh 1IE€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TMPAKTHYECKYIO OOJaCTH
KU3ZHEIEITeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIC WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MIPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uH(popmMaumei:

BJIAJICTh HABBIKAMU MOJy4YeHUs UH(GOPMAIIMU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAIIMH PA3TINIHBIX BUIOB U (OPM MPEACTABICHUS;

co3daBaTh TEKCTHI B pPa3aUYHBIX ¢Gopmarax ¢ ydETOM Ha3HAYCHUS
uHpoOpMaMu W IEJEBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3YyAIU3AIUU;

OIICHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MHGOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHeM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIEe 1eiCTBUSA

1) o01enme:

OCYILECTBIJISITh KOMMYHHKAIIMHU BO BCeX chepax KU3HU;

pacrio3HaBaTh HeBepOaJbHBIC CpEJICTBA OOINCHUS, TMOHMMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTYyalluil |
CMAT4YaTh KOH(MIUKTHI;

BJIQJICTh  Pa3JIMUYHBIMU  ClOcoOaMU  OOIIEHUST W B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIUH;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:



MMOHUMAaTh M HMCIOJb30BaTh NPEUMYIIECTBA KOMAaHJIHOM M WHJIHMBUYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JIEUCTBUSL MO HX JOCTH)KECHUIO: COCTABJATH IUIAH JIEUCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIaJa U KaXKIOTO y4YaCTHHKA KOMAaHIbI B
oOIIMiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLCHUBATh WAEU C TO3ULIWHA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISTh IT03HABATEIBHYIO JI€STEIBHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (HOpMYIUpOBAThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESITEITbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pELICHHUS NpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIIMPATh paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IMIUPOKOM JPYAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJE€Th  HAaBBIKAMM  MO3HABATENbHOM  pedJeKkcud KaK  OCO3HaHMS
COBEpULIAEMBIX JIEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOI'O PEILLICHHS;

OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMAThH PEIICHUS [0 UX CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYrUX MpPU aHAINU3€ PEe3yJIbTaTOB
NEATEIIBHOCTH.



3) npuHATHS ce0s U APYTrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBhl APYrMX I[PU AaHAINU3E€ pEe3yJIbTaTOB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce uzyuenus kypca MHGOpPMATHKU YriyOJE€HHOro ypoBHs ¢ 10
Knacce oOydarOmIMMUCS  OyQyT  JOCTUTHYTBHI  CJEAYIOIIHME  IPEeIMETHbIE
PE3YNbTATHI:

BIAJICHUE TPEACTABICHUSIMU O POJM WHGOPMAIMM W CBS3aHHBIX C HEH
MPOILIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHIATHAMHU «UHPOpPMALIUDY,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cuCcTeMHbIN 3 PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJCHUE METOJAaMH TIOMCKa HWHpopManmuu B ceTH VIHTepHET, yMEHHE
KPUTHYECKU OIICHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH HTepHET;

YMEHUE XapaKTepu3oBaTh OOJbIIKME JaHHBIC, TMPUBOJAUTH ITPUMEPHI
WCTOYHUKOB HMX TIOJIYYeHUS] ¥  HAMpaBJICHUS HUCIOJb30BAHUSA, yMEHHUE
KJacCH(UIMPOBAaTh OCHOBHBIE 33/Jaud aHaIW3a JaHHBIX (IPOTHO3HPOBAHUE,
KJ1accu(uKaIus, KJIaCTepHU3aIIns, aHaIM3 OTKJIOHEHUH), MMOHUMATh
MOCJICIOBATEIFHOCTD PEIICHHUS 3374 aHAIN3a JaHHBIX: COOp TIEPBUYHBIX JaHHBIX,
OUMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JaHHBIX, BU3YyaIu3allusl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX TIPUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHMS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHIACHIINN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUE HaBbIKaMU PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU
BUJIaMUA TIPOTPAMMHOTO OOeCredYeHus: i pelmIeHus Y4YeOHBIX 3a7ad  II0
BBIOpAaHHOM cHieuann3aluy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITHBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3padOTKu U (YHKIIMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHN;

MOHMMaHUE Yrpo3 HMHQPOPMAIMOHHON OE30MMacCHOCTH, WCIOJb30BAHKE
METOJOB M CPEJACTB IPOTUBOJCHCTBHS JTHM yIrpo3aM, COOJIOJACHHE MeEp
0€30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHUE MTEPCOHATBHBIX
JIAaHHBIX, COOJIFOICHNE TPEOOBaHMM TEXHUKH O€30IIaCHOCTH M THTHEHBI IIPH padoTe
C KOMITBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMH ITU(POBOTO OKPYKECHHUS, TOHUMAHHE



IIPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIBIOTEPHBIX MpOrpaMM, 0a3 MOaHHBIX M
paboTel B ceTn MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHUMUIIOB JUCKPETU3ALMHU pA3JIMYHBIX BUIOB
uHoOpMaIuU, YMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IIE€pEeJaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpPEMEHH TMepeAaud MpH H3MEHEHUH HWH(GOPMAIMOHHOTO 00b&éMa
JIAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE HUCIIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBA MO3ULMOHHOW 3aIUCH
YHUCENl, aJITOPUTMA MOCTPOCHHUS 3aIUCU YUCIIA B TO3UIIMOHHOM CUCTEME CUUCIIEHUS
C 33JJlaHHBIM OCHOBAHUEM M IMOCTPOCHHS YHUCIA O CTPOKE, COAEpkKalleil 3amuch
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATh apU(PMETHUECKHUE OlepalMd B IO3ULIHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHHUE B
JU3bIOHKTUBHOM U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
UCTUHHOCTH, HCCIIE0BaTh 00JacTb HUCTUHHOCTH BBICKA3bIBAaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATh HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuE O0a30BbIX AJITOPUTMOB OOpPA0OTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch 4Mcesl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAaXOXKICHUE
BCEX MPOCTBIX YHMCEJ B 3aJaHHOM JIMarna3oHe, 00paboTKka MHOTOpa3psIAHbIX LEIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHE OIpPEAesaTh CIOXKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX alrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MacCuBa, IepeOOpHBIE
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH [T PELIEHUs OJJTHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIBHBIM SI3bIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsIMU O 0a30BBIX THUMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YHIPABISIOIINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBISATh AaHAINW3 NPEIJIOKEHHOM MPOTrpaMMBbI:
OTIpPENENATh Pe3yJbTaThl padOThl MPOrpaMMbl IIPU 3aJaHHBIX MCXOJHBIX JIaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT NMPHUBECTH K OIIMOKE B padoTe
porpamMmsl, GOPMYIUPOBATh NPEII0KEHUS 10 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHUE CO3[aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAJIBI C UCIOJIB30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBHUCOB;



YMEHUE UCITOJIH30BaTh AJIEKTPOHHBIE TAOJUIIBI )1 aHAIN3a, MPECTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAasi  BBIYUCICHHUE  CYMMBI,  CPEIHETO
apu(PMETUIECKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus Kypca HMHPOPMATHKU YIiyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JEKOUpOBaHue cooOIeHuid (rmpeduKCcHbIe KOJbI), HCIOIb30BaTh IMPOCTEHIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMIMOKHU IMpU Nepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/]aud, CBSI3aHHBIC C aHAIM30M rpados
(3aJauyn  MOCTPOEHUS ONTHUMAJIBHOTO IMYyTH MEXAy BepliMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  pPA3NUYHBIX  NyTeHd  MEXAy  BEpIIUHAMHU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JCPEBbS MPU
aHaIM3€ W TIOCTPOCHUU KOJOB U Ui TMPEACTaBICHUS apUPMETHYECKUX
BBIPAXEHUN, TTPU PEUICHUM 3a/1a4 MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIE€PEBO
UTPBHI MO 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruIO UTPHI;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHJE MporpaMm 0a3oBbIe
aJITOPUTMBI, YMEHUE KCIOJIb30BaTh B MPOTpaMMax JaHHBIE PA3JIUYHBIX THUIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaH, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI JJII 00paObOTKH YHUCIOBBIX JAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAIbHBIX
CPEACTB cpeiibl pa3pabOTKH, yMEHUE UCTIOIB30BaTh CPEJICTBA OTIAIKHU IPOrpaMM B
cpeze NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH POrPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMU CBEICHHMSIMU O ©0a3zaX J[JdaHHBIX, HX CTPYKTYpE,
CpEeACTBax CO3JaHusi M PpabOThl C HUMH, yYMEHHUE MHCMOJb30BaTh TaOJUYHBIC
(pensioHHBIC) 0a3bl NaHHBIX (COCTABJIATH 3aMPOCHl B 0a3ax JaHHBIX, BHIOIHITH
COPTUPOBKY U TIOMCK 3aluceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) ¥ CIPABOYHbBIE CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATHIECKHE MOJIEIN ISl aHAIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHAM3 pe3yNIbTAaTOB, TOJIYYCHHBIX B XOJE€ MOJCIMPOBAHUS, OICHUBATH
COOTBETCTBHE MOJCIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCYy, MPEICTaBIIAThH
PE3yNIbTaThl MOACITUPOBAHUS B HATIISITHOM BUJIC;

YMEHUE OpraHW30BBIBATh JIMYHOEC HH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB NU(MPOBBIX TEXHOJOTHH, TOHUMAHHE
BO3MOXXHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IHPPOBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

MOHMMAaHWE OCHOBHBIX IMPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUIEKTa B Pa3IMUYHBIX OOJIACTSIX,
HAJIMYKME TPEICTABICHU O Kpyre pemiaeMbIX 3allad MAaIllHHHOTO OOYYCHHS
(pacnio3HaBaHUs, KJIACCU(PUKAIMU U MMPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ HanmeHoBaHMe pa3jeioB U TeM KoanuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
) NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
Paznea 1. udgpoBasi rpaMOTHOCTH
KommnbroTep - yHuBepcaibHOe
1.1 . P - YHHUBCP 6 bu6mmoreka LIOK https://m.edsoo.ru/af8b25f4
yCTPOMCTBO 0OPaOOTKHU JaHHBIX
1.2 [Tporpammuoe obecnieueHme bu6mmoreka LIOK https://m.edsoo.ru/af8b25f4
1.3 KomnbrotepHsie ceTu 5 bubmmoreka LIOK https://m.edsoo.ru/f47857¢0
1.4 Nudopmannonnas 6e30macHOCTb 7 bu6nuoreka L{OK https://m.edsoo.ru/af8b25f4
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 pel popma 19 Bu6miorexa [IOK https://m.edsoo.ru/af8b25t4
KOMIIBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 bu6nuoreka LIOK https://m.edsoo.ru/af8b25f4
2.3 Komnerorepnas apupmernka 7 bubnuoreka [{OK https://m.edsoo.ru/f47857e0
Hroro no paszneny 40
Pa3zpnen 3. AllropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 Bseznenue B nporpaMmMupoBaHue 16 bubnuoreka LIOK https://m.edsoo.ru/f47857¢0
3.2 BcnomorarenbHble anropuTMbl bubnuoreka L{OK https:/m.edsoo.ru/f47857e0
3.3 HucneHHble METOIBI bubnmoreka [{OK https://m.edsoo.ru/f47857e0
AnTOpUTMBI 00PabOTKH CUMBOJIBHBIX
34 P P 5 bu6mmoreka [IOK https://m.edsoo.ru/f47857e0
JTAHHBIX
3.5 Anroput™mbl 00pabOTKH MacCHUBOB 10 bubnmoreka [{OK https:/m.edsoo.ru/f47857e0
Uroro no pazgeny 44




Pasznean 4. UndopMaumoHHbIe TEXHOJIOTHH

4.1 ‘ O0paboTKa TEKCTOBBIX JOKYMEHTOB bub6mumoreka LIOK https:/m.edsoo.ru/af8b25f4
4.2 ‘ AHanus3 JaHHBIX 8 bu6mmoreka LIOK https://m.edsoo.ru/af8b25f4
Hroro no pazneny 14
Pe3epBHOE Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136




11 KITACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH

KoauuecTBO 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Nudopmanus u nHGopManmoHHbIe

1.1 10 bubmuoreka L{OK https://m.edsoo.ru/f47857¢0
MPOLIECCHI
1.2 MonaenupoBanue bu6mmoreka LIOK https://m.edsoo.ru/f47857e0
1.3 MonenupoBaHue bubmmoreka LIOK https://m.edsoo.ru/f47857¢0
Wroro no pazneny 26
Pazjnen 2. AnroputMbl 1 IPOrpaMMHUPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 bubnuoreka L{OK https://m.edsoo.ru/f47857e0
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 bubmmoreka LIOK https://m.edsoo.ru/f47857¢0
O 0 -
2.3 CHOBRT ODBEKTHO-OPHEHTHPOBAHHOTO 16 bu6mmoreka [IOK https://m.edsoo.ru/f47857e0
POrPaMMHUPOBAHHUS
Uroro no pazneny 50
Pa3nea 3. UndpopMannoHHbIe TEXHOJTOTHH
KommnsrorepHo-maremaTudeckoe
3.1 MIBIOTEPHO-MATEMATHHCCK 8 but6mmoreka [IOK https://m.edsoo.ru/f47857e0
MOJICTUPOBAHUE
3.2 basbr manHbBIX 10 bu6mmoreka [IOK https://m.edsoo.ru/f47857e0
33 Be0-caiitbr 14 bubnmoreka [{OK https://m.edsoo.ru/f47857e0
34 Kommprorepnas rpaduxa bubmuoteka [{OK https://m.edsoo.ru/f47857¢0
3.5 3D-monenrpoBanue bubnmoreka [{OK https://m.edsoo.ru/f47857e0
Hroro no pazneny 48
PesepBHOE Bpems 12
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




ITOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne ni/m Tema ypoka

TpeGoBaHMs TEXHUKU O€30ITACHOCTH U
TUTUEHBI TIPH pab0Te ¢ KOMITBIOTEPAMU H

KoauuecTBO 4acoB

Bcero

Jlara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

1 1 1 https://m.edsoo.ru/CDS07FZIH
JPYTMMH KOMIIOHEHTaMHU [IU(POBOTO
OKPYKEHHUS
[TpuHIMOEl pabOTHl KOMIIBIOTEPOB U

2 pHHL P p 1 1 https://m.edsoo.ru/4P3NA492H
KOMIIBIOTEPHBIX CUCTEM
OOMeH JaHHBIMH C IIOMOIILIO IIHH.

3 A - N 1 1 https://m.edsoo.ru/OYWKB3FCY
KonTtposiepsl BHEIIHUX yCTPONCTB
ABTOMAaTHYECKOE BBIITOJTHEHUE TPOTrPAMMBI

4 1 1 https://m.edsoo.ru/Q7PPNKKNJ
MIPOLIECCOPOM
OrniepaTuBHas, MOCTOSIHHAS U

OJITOBpeMEHHAas MaMATh. KOHTpoJIIephl

5 a p . N p p 1 2 https://m.edsoo.ru/0EEPU9XZM
BHEIIHUX yCcTpoMCTB. [Ipsimoiil noctyn k
HaMITH
CoBpeMeHHbBIE KOMITBIOTEPHBIC

6 1 2 https://m.edsoo.ru/ALDEXFUSW
TEXHOJIOTUH
[Iporpammuoe obecrneueHue

7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1 2 https://m.edsoo.ru/FVO1UDPU4
MOOUJIBHBIX YCTPONCTB
CucreMHOe MPOrpaMMHOE OOeCTIeueHUE.

8 1 2 https://m.edsoo.ru/40RW2NT20
OrnepalilnOHHBIE CUCTEMBI
VYrunutel. J{paliBepbl YCTPOUCTB.

9 Ap PbLYCTP 1 3 https://m.edsoo.ru/6NYUZLBEM

[TapannenbHoe MporpaMMHpOBaHUE




HNucranaanus U JeMHCTAIUISIIHS

10 nporpaMMHOTro obecrieueHusi. CtaproBas https://m.edsoo.ru/FO6KMVIHO
JIMarHOCTHKA
®daiisioBble cucTeMbl. [IpuHIUIBI
pa3MeIeHusl 1 UMEHOBaHUS (HaiiyIoB B

11 . https://m.edsoo.ru/2GG4H5WE5
noyiroBpeMeHHou mamsatu. [11aGinoHb! ajis
onucaHus rpynn ¢anaoB
3akoHomaTenbcTBO Poccuiickoit

12 ®denepannu B 001aCTH MPOTPAMMHOTO https://m.edsoo.ru/ZSHTK9R2R
obecreyeHns U JaHHBIX
[IpuHUIUIIBI TOCTPOEHUS U annapaTHbIC

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH. https://m.edsoo.ru/UP2LZYRRS
CeTteBble TPOTOKOJIBI

14 Cetb UnTEepHET https://m.edsoo.ru/BUKD6H662
Paznenenne IP-cetn Ha moaceTH ¢

15 ¥ https://m.edsoo.ru/B85T9GBUN
ITOMOILIBIO MACOK IToJIceTel

16 CereBoe aIMUHUCTPUPOBAHKE https://m.edsoo.ru/WOQQKTKUQ
Buasl nestensHocTH B cetn MIHTEpHET.

17 CepBucsl UnTepuera. ['ocynapcTBeHHbIE https://m.edsoo.ru/G3N7WU9IL
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

18 NudopmarnmonHas 6€30MacHOCTh https://m.edsoo.ru/UKK8RFKUA
Bpenonocusie mporpamMmmMHoe obOecrieueHne

19 https://m.edsoo.ru/Z196J96WA
U METObl 60PHOBI C HUM
[IpakTuyeckas paboTa Mo Teme

20 " " https://m.edsoo.ru/2MUORPFZW

AHTHBUPYCHBIE TTPOTPAMMBI

Opranu3zanms JMYHOro apXuBa

21 P t p https:/m.eds00.ru/3762V5853

uHpopmanuu. PesepBHOE KOTMPOBaHHE.




22

HaPOJ'IBHaH 3alliuTa apxXuBa

[[IndpoBanne TaHHBIX

https://m.edsoo.ru/SHBM 1MNPS

23

24

Anroputm mmdposanus RSA.
Creranorpadus
[TpakTnyeckas pabora no Teme
"[lInppoBanue naHHBIX"

https://m.edsoo.ru/NONXTMTGC

https://m.edsoo.ru/WOSDBEAHK

25

Wndopmanus, 1anHbIe ¥ 3HAHUS.
WupopmanmoHHbIe POIECCH B TPHPO/IE,
TEXHUKE U 001IeCcTBe

https://m.edsoo.ru/KKHOVPYS&T

26

HenpepbiBHbIE U TUCKPETHBIE BEIUYHHBI U
curdaisl. Heo0xoaumMocTh JUCKpeTU3aluu
UHpOpPMAaLINH, TPeTHA3HAYCHHON /IS
XpaHEeHus, epeadu u o0paboTKu B
U(PPOBBIX CUCTEMAX

https://m.edsoo.ru/IUXPVOKAR

27

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpPHbIE KObl. [lekonupoBanue
COOOIIIEeHHUH, 3aIMCAaHHBIX C ITOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

https://m.edsoo.ru/2RN2VP5UY

28

29

30

VYcnosue @ano. [Toctpoenne 01HO3HAYHO
JIEKOTUPYEMBIX KOJIOB C TTIOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

EnuHuts u3sMepeHust KoJauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OIICHKE KOJIM4YecTBa HH(pOpMaluu

CucreMbl CYUCIIEHU

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/SVESVISFV

31

IlepeBon uncesn U3 OHOM CUCTEMBI
CUHCJICHHS B APYTYIO

https://m.edsoo.ru/YZ9H2 ALXL




32

33

34

I[BOI/I‘IHEISI, BOCBMEpHUYHAA U
mecTHaauaTcpuIHasg CUCTCMbI CUHUCIICHUA,
CBsA3b MCXKY HUMU

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U
mecTHaguaTepuIHas CUCTEMbI CUHCIICHUA,
CBsA3b MCXKIY HUMHU

I[BOI/I‘-IHEUI, BOCBMCpHUYHAA U

meCTHaauaTCpuIHasd CUCTCMbI CHHUCIICHUA,
CBA3b MCXKIY HUMU

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

36

37

ApudmeTnieckue onepariy B
MO3UITMOHHBIX CUCTEMAaX CUUCIICHHS

Tpoana;[ YpaBHOBCUICHHAs CUCTEMA
CUHCJICHUA

I[BOI/I‘-IHO-JICC?ITI/I‘-IH&S[ CHUCTEMA CUHUCJIICHUA

10

https://m.edsoo.ru/MH6ZNN4XX

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/ W6 YFFD1CM

38
39

KO,[[I/IpOBaHI/Ie TCKCTOB

PactpoBoe xoaupoBanue n3o0paxeHui

10
10

https://m.edsoo.ru/85PJ7KP5T

https://m.edsoo.ru/ZJ1X9S61P

40

[IpakTuyeckas pabora o Teme
"luckpernsanus rpapuueckoit
uHpopmanun"

10

https://m.edsoo.ru/NZE9X44S1

41

42

[IBeToBbIE MOAENHN. BekTOpHOE
kogupoBaHue. opmatsr (aitios.
Tpéxmepnas rpaduka. OpakraapHas
rpaduka

Konuposanue 3Byka. OnieHka
MH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TP 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3psITHOCTH
KOJIUPOBAHUS

11

11

https://m.edsoo.ru/9ZTZBZ14]

https://m.edsoo0.ru/CG4SSYIAG




43

44

[TpakTnyeckas pabora no Teme
"luckpernsanus 3ByKoBor HHPpopMaruu'"

OcHOBBI aJIreOphl JOTUKU

11
11

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

45

46

47

Jloruueckue onepanuu. TaOmauibl
UCTUHHOCTHU

Jlornueckue BeipakeHus. Jlornueckue
TOXIeCTBa. JloKka3aTelbCTBO JIOTHUECKUX
TOXJIECTB C IIOMOIIBIO TA0IUI] UICTUHHOCTHU

[TpakTrdeckas paboTa 1o Teme

((HOCTpOGHI/Ie K aHaJlIn3 Ta6J'II/ILI
HCTUHHOCTHU B TaOJIUYHOM mpoueccope»

12

12

12

https://m.edsoo.ru/SYX5UNS75

https://m.edsoo.ru/DL66JCD8M

https://m.edsoo.ru/5519KL.UHS8

48

Jlormueckme OIrcpanru U onepanvi HaxqQ
MHOXECTBaMU

12

https://m.edsoo.ru/UAZ4JF466

49

50

Jlormueckue OIlIcpalru U onepani HaJQ
MHOXECTBaMU

3aKOHBI anre6pLI JIOTUKH. DKBUBAJICHTHEIC
Hp606p330BaHI/I$I JJOTHYCCKUX BLIpa)KeHI/Iﬁ

13

13

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

51

Jlornueckne YpaBHCHHA U CUCTCMBIL
ypaBHEHUH

13

https://m.edsoo.ru/4LLNS3VNG

52

53

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMI OT KOJIMYecTBa apryMeHTOB.
[TonHbIE cUCTEMBI TOTMYECKUX QYHKIUN

Kanonudeckue Gopmbl TOTHUECKUX
BbIpaskeHM1. COBEpILIEHHbIE
JN3BIOHKTHBHBIC M KOHBIOHKTHBHBIC
HOpMaJibHbIE ()OPMBI, ATTOPUTMBI UX
MOCTPOCHHUS IO TabJINIIe UCTUHHOCTH

13

14

https://m.eds00.ru/491 YOOXBS

https://m.edsoo.ru/FUSISBD59




54

55

Jloruueckue JIeMEHTHI B COCTAaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiaHbIil
CyMMaTop

14

14

https://m.edsoo.ru/FJTWV9VRIM

https://m.edsoo.ru/RFYE1IA1]

56

ITocTpoeHune cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOIO
BBIPAKEHMS 110 JJOTUYECKON CXEME.
[TonyrogoBasi KOHTpOJIbHASA paboTa

14

https://m.edsoo.ru/BC2CBFQZU

57

58

59

60

61

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue ENbIX YUCEN B TAMSITH
KoMIIbtoTepa. OrpaHUYeHHOCTh IUANa30Ha
YUCCII TP OIrPpaHUYCHUHN KOJIMYCCTBA
pa3psanoB. [lepenonnenue pa3psaHoi
CECTKHN

be33nakoBbIE U 3HAKOBBIE JaHHBIE.
3HaKOBbIN OWUT. /[BOMYHBIH
JIOTTOJTHUTENbHBINA KOJI OTPULIATEIIbHBIX
qucen

[ToOuTOBBIE TOrMUYECKHE ONEPALIHH.
Jlornueckuii, apumMeTHuecKuil u
LUKJIMYECKUI CIABUTH

[Mudposanue ¢ TOMOIIbIO TOOUTOBOM
onepauuu «ucknovaroniee MJIN»

15

15

15

15

16

https://m.edsoo0.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRU8ZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

62

63

Hpe}ICTaBHeHHe 1 XPaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YHUCCIT

BrinosiHeHue onepanuii ¢ BEIECTBEHHBIMU
YHUCIIaMH{, HAKOTIJIEHUE OITHOOK MpH

16

16

https://m.edsoo0.ru/SOKOOKDI1F

https://m.edsoo.ru/531773CKU




BBIYHCIICHUAX

[IpakTuueckas padora no Teme «M3yuenue

64 [OPAa3PATHOTO MAITMHHOIO NIPEACTABICHUS 16 https://m.edsoo.ru/FM00O3T4J8
ENTBIX ¥ BEIICCTBEHHBIX YHCEI»

65 AHanu3 anropuTMoB 17 https://m.edsoo.ru/IBLT792MB
Drarnbl penieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HNHcTpyMeHTanbHbIE CPEACTBA! 17 https://m.edsoo.ru/ROTSRZCM9
TPAHCIATOP, OTIAMIUK, TPOPUITHPOBIITHK
Cpena nporpamMmmupoBanwsi. Kommumsiust
Y MHTEPIIPETAIUS IPOTPAMM.

67 prpeTati iporp 17 https://m.eds00.ri/Q2UVQI Y7
BuptyanbHbie MamuHbl. IHTErpupoBaHHast
cpena pa3paboTKu

68 Meroab! OTJIaIKK TPOrpaMM 17 https://m.edsoo.ru/MN3HU4FKQ
TuIbI TEpEeMEHHBIX B S3bIKE

69 P 18 https://m.eds00.ru/TI965G8F9
IPOrPaMMHUPOBAHUS

70 O6paboTka 1eNbIX Ynucesn 18 https://m.edsoo.ru/D84SSWQGF

71 O0paboTKa BEIIECTBEHHBIX YHCEI 18 https://m.edsoo.ru/DWAC3VBT3

72 CrnyJaiiHble U TICEBIOCTyYaliHbIC YHCITa 18 https://m.edsoo.ru/PXWZX2CC6

73 BerBnenus. CiioxxHbIe yCI0BUS 19 https://m.edso0o.ru/CTTPTWB96

74 L{uKJTBI ¢ yCa0BHEM 19 https://m.edsoo.ru/TYOT5Y8QW
[vK1BI 110 IEPEMEHHOM.

75 B3anmo3ameHs1eMOCTh pa3IMyHbIX BUIOB 19 https://m.edsoo.ru/E4B3FET37
IIUKJIOB
O6paboTka HaTYpaIbHBIX YHCEII C

76 P P 19 https://m.edsoo.ru/CUH84DHHO
UCTIOJIb30BaHUEM IIUKJIOB

77 HaxoskIeHrEe BCEX MPOCTHIX YHCEIN B 20 https://m.edsoo.ru/KQAFQ6HKQ




3aJjaHHOM Juarna3oHe [IpakTrueckas
pabota o Teme «Pemenne 3agay METOIOM
nepedbopay

78 HuBapuaHT nukia 20 https://m.edsoo.ru/VIJHSVDIC

79 JIOKyMEHTHpOBaHHE MTPOrpaMM 20 https://m.edsoo.ru/AFZLCO81N
O06paboTKa JaHHBIX, XPAHAIIUXCS B

80 P a » XPaHs 20 https://m.eds00.ru/9M32A105T
daiinax

81 Pasz6ueHue 3a1a4M HA TOA3A0A49U 21 https://m.edsoo.ru/0OEOQISV7F
Hcnonp3oBanue ctanaapTHONW OMOIMOTEKH
sI3BIKa mporpaMmmupoBanus. [lonkimoyenme

82 POTPaMMHUPOBATIHA. LIOMIIIOTCHH 21 https:/m.edsoo.ru/51RITAMIK
OMOTMOTEK MOANPOTrPaAMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpamms! (poueypsl U GYHKIIUN) 21 https://m.edsoo.ru/QDFZXIZNA

84 [ToanporpaMMmel (poueaypsl U HyHKIMH) 21 https://m.edsoo.ru/N1KUL4SWE
IIpakTnueckast paboTa Mo Teme

85 " P P " 22 https://m.edsoo.ru/SWDX3791J

Pazpabotka moamporpamm
Pekypcus. PekypcruBHbIe 00BEKTHI
aKTaibl). PEKypCHUBHBIE TPOLIEAYPEI U

86 (dp ) P poneayp 22 https://m.edsoo.ru/GKZY59X7B
¢dbyukun. Mcnonbp3oBaHue cTeka s
OpTaHM3aIH PEKYPCHUBHBIX BEI30BOB
IIpaxTnueckas pabota 1o TemMe

87 | p p \ 22 https://m.edsoo.ru/YSAVNBOQV

PexypcuBHBIE TOAMTPOTPAMMBI

MoayipHEI DPUHITAI IIOCTPOCHUSI

88 Y PHHI P 22 https://m.edsoo.ru/MAT4D3MB6
porpaMm

89 YucieHHbIe METOIbI 23 https://m.edsoo.ru/ZAK95AASD
IIpakTryeckast paboTta o TEME

90 P P 23 https://m.edsoo.ru/URWB7XSMQ

«HucneHHoe penieHue ypaBHEHUN»




91

92

Hcnons3oBanne JAUCKPETHU3allA B
BBIYMCIMTCIIBHBIX 3aJadax

[TpakTrueckas paboTa 1o Teme

«[IpubnmxEHHOE BBIUYMCICHUE JJTUH
KPUBBIX | TUIOIIaACH puryp»

23

23

https://m.edsoo.ru/7QP541UWR

https://m.edsoo.ru/SH4ENJ7PH

93

[IpakTuueckas padora o Teme «Ilomck
MakcuMyma (MUHUMYyMa) QyHKIIUN

24

https://m.edsoo.ru/7CM1EQO0SM

94

95

96

97

98

O0paboTKa CUMBOJIBHBIX TAHHBIX.
AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CUMBOJIa B CTPOKE

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHNE CTPOKH Ha CII0BA IO
pOOENIbHBIM CUMBOJIAM

ANropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: IMOUCK MOACTPOKU BHYTPHU JaHHOU
CTPOKH; 3aMEHa HalJICHHOM MOJICTPOKHU Ha
ApYryro CTpOKy

[TpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C UCMOIB30BaHUEM
GYHKIUI cTaHTapTHOW OMOITMOTEKH sI3bIKa
porpaMMupoBasus”

FCHCpaLII/I}I CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

24

24

24

25

25

https://m.edsoo.ru/ZK756B10R

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GO9OMIAFFC

https://m.edsoo0.ru/KX48SQDQP

https://m.edsoo.ru/9TUPAGXNE

99

100

MaccuBbI 1 IOCJIETOBATEITFHOCTH YHCEIL.
[TpakTrueckas paboTa 1o Teme
"3anonHeHue maccuBa'

O0600mEHHBIE XapaKTEePUCTUKH MAaCCHBa

25

25

https://m.edsoo.ru/4ITBNNC5B

https://m.edso0o.ru/0YZ6SSYYM

101

JIMHEeWHBIN TOUCK 3aJaHHOI'0 3HAYCHHUS B

26

https://m.edsoo.ru/LABGENIAV




MmaccuBe. [IpakTudeckas pabora 1mo reme
"JIMHEWHBIN TTONCK 3aJaHHOrO 3HAYCHUS B
Mmaccuse"

[IpakTuueckas padora mo teme "l[lonck

102 MHUHHMMAJIEHOTO (MaKCUMAaJIbHOIO) 26 https://m.edsoo.rus/3AMZUG6WRV
3JIEMEHTa B YMCIIOBOM MaccuBe"
CoptupoBKa 0JJTHOMEPHOTO MACCUBA.
[TpocTbie METOIbI COPTUPOBKH.
103 P AP COPTHP Y 26 https://m.edsoo.ru/W53WDCPMQ
[TpakTrueckas pabota mo teme "lIpocTsie
METO/Ibl COPTUPOBKU MaccuBa"
CoptupoBka ciusiHueM. beicTpas
COPTHPOBKA MaccuBa (aJITOPUTM
104 p P ( P 26 https://m.edsoo.ru/NAWM6NBOD
QuickSort). [IpakTuueckas paboTa Mo Teme
"beIcTpas copTupoBKa Maccuba”
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
105 MmaccuBe. [IpakTudeckas paboTa o Teme 27 https://m.edsoo.ru/9I4RE1Z6C
" JIBOMYHBIN TTOUCK"
106 JIByMepHBIE MAaCCUBBI (MaTPHUIIbI) 27 https://m.edsoo0.ru/7TI931086
107 Anroput™bl 00pabOTKH MAaTPHI] 27 https://m.edsoo.ru/XPVCLUAQU
108 Pemienue 3a1au aHanm3a JaHHBIX 27 https://m.edsoo.ru/PNWIG1YJF
109 CpencTBa TEKCTOBOTO Tpoiieccopa 28 https://m.edso0o.ru/EZ6TWEGZT
110 KommnerorepHas BEpCTKa TeKCTa 28 https://m.edsoo.ru/0X4NRRMIR
[IpakTuueckas padora no teme "BépcTka
111 JIOKYMEHTOB C MaTEMaTUYECKUMU 28 https://m.edsoo.ru/291IP51F7
dbopmynamn"
112 WHCTpyMEHTBI pelieH3UPOBaHUS 28 https://m.edsoo.ru/HVZOMBBZ1
113 IMpakTudeckas padora mo Teme 29 https://m.edsoo.ru/SKSWK3USV




114

"MHOrocTpaHU4HbIEC TOKYMEHTHI"

O6naunbie cepBuckl. KosnexkruBHas
pabota ¢ nokymenTamu. [IpakTuyeckas
pabora o Teme "KomnexktuBHas pabota ¢
JIOKyMEeHTaMu"

29

https://m.edsoo.ru/PSEMOKSFA

115
116

117

Amnanu3 naHgeX. bosnpiye nanHeie
MamwuaHOE 00y4YeHue

AHa13 TaHHBIX C MIOMOIIBIO AEKTPOHHBIX
Tabnuil. ['omoBast KOHTposIbHAs paboTa

29
29

30

https://m.edsoo.ru/SISHO04DY
https://m.edsoo.ru/4QQ6LLF9Z

https://m.edsoo.ru/MPMJ7NWH4

118

119

[IpakTrueckast pabora o Teme "AHanm3
JAHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX
prldiviig

[Toctpoenue rpagukoB GyHKIHHA.
[IpakTuyeckas pabora o Teme
"HarmnsigHoe nipeacTaBieHue pe3yabTaToB
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BU/JIE IarpaMM CpeJCTBaMH pelaKkTopa
AJIIEKTPOHHBIX Ta0IUI"

30

30

https://m.edsoo.ru/07PRYQ2YV

https://m.edsoo.ru/BEGWQZJL3

120

121

122

Jluauu tpenna. Ilpaktuueckas padota no
teme "llonOop nmuHUYM TpeHa,
MIPOTrHO3UpOBaHue"

[Ton6op mapametpa. [IpakTuueckas pabora
1o TeMe "YucaeHHoe peleHnue ypaBHEHUI
C TTOMOIIIBIO TI0/100pa mapameTpa”

OnTumu3zanus Kak MOMCK HaWJIy4dlIero
pEeIlIeHNs B 3aJaHHBIX YCIOBHSX.
[IpakTuueckas padora no Teme "Pemenne
3a/1a4 ONTUMHU3ALUH C IOMOLIBIO

30

31

31

https://m.edsoo.ru/LP48TOLWO

https://m.edsoo.ru/HNS13RRJQ

https://m.edsoo.ru/STQFNZ7BE




3JICKTPOHHBIX TabIUII"

123 PesepBHOE Bpemst 1 31 https://m.edsoo.ru/4L3CE4K27Z
124 PesepBHOE Bpems 1 31 https://m.edsoo.ru/7ENSDK75]J
125 PesepBHOE Bpemst 1 32 https://m.edsoo.ru/30HWTOEQ9
126 PesepBHOE Bpems 1 32 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHOe Bpems 1 32 https://m.edsoo.ru/1F185Q365
128 PesepBHOE Bpems 1 32 https://m.edsoo.ru/33J80ONXY3
129 PesepBHoOe Bpems 1 33 https://m.edsoo.ru/UU84SGBDO
130 PesepBHOE Bpemst 1 33 https://m.edsoo.ru/T1CLQHRIV
131 PesepBHOe Bpems 1 33 https://m.edsoo.ru/ZGNDV8DFG
132 PezepBHOE Bpemst 1 33 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHOe Bpemst 1 34 https://m.edsoo.rut/NANWGLRO4
134 PeszepBHOE Bpems 1 34 https://m.edsoo.ru/OMIJJR6LN
135 PeszepBHoe Bpems 1 34 https://m.edsoo.ru/HGJQHAUML
136 PesepsHOE Bpems 1 34 https://m.edsoo.ru/4IRITM1B1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




11 KIIACC

No n/nt Tema ypoka KoanuecTBo yacos HMara DJIeKTpOoHHbIe HU(pPOBbIE
Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE PeCYPChI
1 KonnyecTBo nHbOpMaLIHH 1 1 https://m.edsoo.ru/CPW6RXX47,
2 AJITOPUTMBI CoKaTUs TaHHBIX 1 1 https://m.edsoo.ru/1P4ANRPUFP
3 Auroput™ Xaddmana 1 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas pabora no teme "Cixatue
4 JTAHHBIX C TOMOUIBIO AJITOPUTMA 1 1 https://m.edsoo.ru/87IAFKQOD
Xadppmana"
5 Ausroputm LZW 1 2 https://m.edsoo.ru/8X5390JF6
AJNTOPUTMBI CKaTUSI IAaHHBIX C TIOTEPSIMHU.
[IpakTuueckas pabora no teme "Cikatue
6 P P 1 2 https://m.edso0o.ru/580KGLIGP
TaHHBIX ¢ moTepsmu (anroputmsl JPEG,
MP3)"
7 CxopocTh nepeaun JaHHbIX 1 2 https://m.edsoo.ru/N6OLKL2PN
8 [TomexoycTONYMBBIE KOJIBI 1 2 https://m.edsoo.ru/HA352TYKO
[IpakTnueckas pabota 1o Teme
9 " . | 1 3 https://m.eds00.ru/4ADOSU5SIS
[ToMexoycToiunBbIE KOABI
Cucrembl. KOMITIOHEHTHI CHCTEMBI U UX
B3auMozeiicTBrue. CucteMHbiid YHPexT.
10 A (1’(1)“ 1 3 https://m.edsoo.ru/7ELOJJW A9
VYnpasienue Kkak HHQOPMAIIMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mopaenu u MoaeIupoBaHue 1 https://m.edsoo.ru/3LOSU7KCU
12 I'padmr 1 https://m.edsoo.ru/SMP12Y114
13 Pemienue 3a1a4 ¢ momoIisio rpagos 1 https://m.edsoo.ru/5087GM4M6




14

JepeBbs

https://m.edsoo.ru/DJIXWQFCMV

15 OCHOBBI TEOPUH UTP https://m.edsoo.ru/RLPOBGPI1A
[Ipaktuyeckas padora o Teme "[lornck

16 BBIUIPBILITHON CTPATEruu B UTPE C IOJHON https://m.edsoo.ru/9IL2S0AQS
uHpopmanuein"

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA https://m.edsoo.ru/7PWFWIT16
[IpakTuueckas pabora no teme "Cpezncraa

18 " https://m.edsoo.ru/HSOPHSFHE
HCKYCCTBEHHOT'O MHTEJJIEKTa
dopmanuzanus MOHATHS aJrOPUTMA.
Mammna TrropyHra Kak yHHBEpCaabHas

19 DU KK YHIEED https://m.eds00.ru/TS2J4GNOS
Mozenb Beluucienuil. Tesuc Uépua—
Trropunra
[IpakTuueckas pabota mo Teme

20 "CocraBieHue MpocToil mporpamMmsl AJist https://m.edsoo.ru/SO6FMKTSV
MamuHbl Thropunra"

21 Mammuna Ilocra https://m.edsoo.ru/KD8P8S0OBO

22 Hopmanehbie anropugmel MapkoBa https://m.edsoo.ru/EA2DPC84Y
ANTOPUTMUYECKH HEPA3PEUINMBbIE 3aauH.

23 3amaua octaHoBa. HeBO3MOXKHOCTD https://m.edsoo.rt/EMWUEDNR9
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMMm

24 CII0’)KHOCTb BBIYHCIICHUI https://m.edsoo.ru/DI2DPE0X0
[Torck mpoOCTHIX YKces B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA https://m.edsoo.ru/H3J1UQKCS8
«permeto Dparocheran
[Ipaktuyeckas padora no Teme "[lorck

26 https://m.edsoo0.ru/SNIA7IITV

MPOCTBIX YHUCEJI B 3aJJTaHHOM JIHana3oHe"




27

28

MHoropa3psaHbIe [elble Yicia, 3a1a4n
JUTMHHON apu(METUKH
[TpakTHueckas padboTa o Teme

"Peann3anusa BEIYUCIEHU C
MHOTOpa3psIHbIMA YHCIaMH"

https://m.edsoo.ru/SFLDAOPS3

https://m.edsoo.ru/JIGIPZP98C

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpakeHwus ). XAMI-TaOTUIIBL.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsi JIJIs 3aJIaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

[IpakTnueckas pabora 1o Teme
"IToctpoenue andaBUTHO-4aCTOTHOTO
cJioBapst U1l 3aJaHHOTO TeKcTa"

https://m.edsoo.ru/WYRSXTHVB

31

32

33

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mocneaoBaTeIbHOCTEH IO
mabsiony. PerynsipHbie BEIpaKeHHUsI.
YacToTHBIN aHATN3

ITpakTrueckas padora mo reMe "AHanus
p p
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

Creku. AHanu3 IMPaBUJIBHOCTHU CKOOOYHOTO
BBIPpAXKCHUSA

https://m.edsoo.ru/YJVBOBEEG

https://m.edsoo.ru/SAFNKXPAL

https://m.edsoo.ru/UZ06WG18Q

34

Brruncnenune apupmernieckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN

dhopme

https://m.edsoo.ru/4APHZ53]JB

35

[IpakTnueckas pabota 1o Teme
"Boruncnenue apupMeTuyeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B IIOCT(QHUKCHOMH

dbopme"

https://m.edsoo.ru/BOY6RWSEC

36

Ouepenu. Mcnionb3oBaHue ouepeau s

https://m.edsoo.ru/RFBVQ14T0




37

BPEMCHHOI'O XpaHCHH JaHHBIX

[IpakTuyeckas pabora o Teme
"Ucnonb3oBanue ouepenn"

10

https://m.edsoo.ru/270RH6HKM

38

epesbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(Obunapusie) nepesbs. [locTpoenue nepesa
IUTS 33JJAHHOTO apr(PMETHIECKOTO
BBIPKCHUS

10

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTuueckas padbota 1o Teme
"Ucnonp3oBaHue 1€pEBbEB IS
BBIYUCIICHUS apH(PMETUIECKUX
BbIpaKEHUI"

10

https://m.edsoo.ru/4B7IBOLGP

40

41

42

43

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Vcnonp3oBaHue cTeka U 09epeu ISt
o0xo/a iepena

PexypcuBHBIE alrOpuTMBI 00X0/1a JepeBa.
Hcnonk3oBaHue cTeKa ¥ O4epean s
o0xo/a iepena

AnroputMmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
[IHPUHY

10

11

11

11

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

https://m.edsoo.ru/2ZKXSNS8YL

https://m.edsoo.ru/PDOGDKZXS5

44

KonnyecTBo pa3IMuHbIX TyTEH MEXIY
BEPIIMHAMU OPUEHTUPOBAHHOTO
aIMKJINYECKoro rpada

11

https://m.edsoo.ru/OK5XBLF1B

45

Aunroput™m JIeHKCTpBI.

12

https://m.edsoo.ru/CRN45W0O59




46

47

IIpakTryeckas pabora no Teme
"Boluncnenue IIMHbI KpaTyanIiero myTH
MEXy BEpIIMHAMU Tpada (IropuTM
HeiixcTpsbr)”

Anropurm ®noiiga—Yopiuamuia

12

12

https://m.edsoo.ru/OPUC4APCM

https://m.edsoo0.ru/4T2Y64Y1Y

48

3aiauu, pemaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIICHUE PEKYPCUBHBIX ()YHKIIMN

12

https://m.edsoo.ru/OB03M36FA

49

[IpakTnueckas padbota 1o Teme
"Brrunciienue peKypcuBHBIX (DYHKIIHIA C
MIOMOUIBIO0 JUHAMUYECKOTO
nporpaMmmMupoBaHus"

13

https://m.edsoo.ru/I39CZ91D1

50

51

52

3aiauu, pemaeMble ¢ TOMOIIbIO
JUHAMHYECKOTr0 IPOrpaMMHUPOBAHUS:
IOJCYET KOJIINYECTBA BAPUAHTOB
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TornMaHre OCHOBHBIX TPHUHIIUIIOB YCTPOWCTBA M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopMauuy (3amMCh 4YMCEN B IO3UMLHOHHOW CHCTEME CUYHUCIEHUS,
JENUMOCTb LIEJIBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4ue Hpe,[[CTaBJ'IeHI/Iﬁ 00
HUCITIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MpeoOpa3oBaHUsl JIOTMYECKHX BbIpAXEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIHUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, Tpeodpa3oBaHUE JTaHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENENATh CPEOHIOK CKOPOCTb IIE€peladd  JaHHBIX, OLICHMBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnoip30BaTh IMpPU PEUICHUHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCla B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talmiuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO IEPEMECHHBIC, PCHIATE HECIIOKHBIC JIOTHYCCKUEC YPABHCHUA

YMeHne pemaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHSI ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOT'O rpa(pa)

2.8

YMeHne ucnoiab30BaTh JCPEBbs MPU aHAIN3EC U IMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3adav
IOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIINIHYIO CTPATETUIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

BnajgeHue yHUBEpCATbHBIM SI3BIKOM TPOTPAMMHUPOBAHUSL  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTIaX JAHHBIX W CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
NPEIUIOKECHHOW ~ MPOTPpaMMBI:  ONPENCIATh  PE3YJIbTaThl  PaOOTHI
NpOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MMporpaMMHOIo KoJaa

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKH YHCEIl, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YHWCIa B BHUJAE HabOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) LHdpHI
HaTypaJIbHOTO YMCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCleHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAO0BATEIBHOCTUH (CYMMBI,
IIPOU3BENECHUS  CpPEOHEero  apu(pMETHUecKOro, MHUHHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3JIMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMANa30H MX BO3MOXHBIX 3HAYEHUH, NPUMEHATH IPU
pELIEHNN 3aa4d CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIepEeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke mporpamMm OMOIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU POrpaMM B CpCIAC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl JTaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PaCHpe,Z[CJ'IéHHI)Ie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomenusix umeéH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM IMepelayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMeTpuuHble mHGpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonie 00HapyXUBaTh U UCIPABIATh OUIMOKH, BOSHUKAIOUIUE ITPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3allMCaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHMIIBI
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJJUTUBHOCTH HH(opmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(P B 3aMUCH, MPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA LIEJIOT0 Yncia U3 P-uuHOM cucTeMbl CUMCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJropuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuuciieHus B P-
nunyro. IlepeBox KoHewHOH pecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIEHUA. [[BONYHO-IecITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUS

Anrebpa noruku. [loHsTne BbICKa3biBaHUs. Bpicka3biBaTenbHble (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHbl anreOpsl JIOTMKU. OKBUBAJIECHTHbIE MPeoOpa3oBaHusl JOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckre (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPAKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC Q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monenupoBaHus. AJEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY O0BEKTY WM npoteccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YAIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHne NaHHbIX (CXeMbI, TAOIUIBL, TPadUKH).

[IpencraBineHre LenabIX YWCEN B MaMATH Kommblorepa. OrpaHUYeHHOCTh
JUana3oHa 4YMCeNl IPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHATEJIBHBIN KOJ OTPULIATENBHBIX YUCEIL.

[ToGutoBbIe JorMueckue onepanuu. Jlorndeckuid, apupmMeTHyecKuii u

nukauyeckuit  casuru. IlllugpoBanune ¢ mnomompi0 MOOUTOBOM omnepauuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U TOpANOK uucna. Jlwama3oH 3Ha4eHHWH BeUIeCTBEHHBIX uwmcen. [IpoGiiemsbl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMYyTH MEXIY BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX IyT€H MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKINYECKOIO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJHOU mHpopmarnuei. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHUC JIMII. Hcnonp30BaHue METOH0B HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHnEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA ajroputMma. MammuHa ThIOpHHra Kak yHMBEpCaJIbHas

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxxHoctu. IlepebopHble anroputmel. IlpuMepsl pa3IuYHBIX aAITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPBIX AJITOPUTM MOXKET 1aTh Tpe6yeMHﬁ pe3yjabTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACJIbHBIC I_II/I(I)pBI,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNBHOM) TUQPBHIL.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3amuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp30Banne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHKuuu. Mcnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIUH KPUBBIX. Brrumcnenue rmiomaneit uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUMU OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble  (YHKIIMU  SI3bIKA
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalIEHHOW MOACTPOKU Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM aln(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl M IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000IIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MAacCHMBa WM YHUCIOBOW IOCIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHUYECKOr0, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AnTOpUTMBI pabOTHl C dSJEMEHTaMH MacCHBa C OJHOKPATHBIM TMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. lIpocTbie METOabl COPTHUPOBKHU
(MeTox mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOpPUTMBI 00paOOTKH  JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCUBA, [IEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE = MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3aMCAaHHOTO B MOCT(GUKCHOH (opme.

Oqepem/l. Hcnons3oBanne oduepeaun IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAJIBHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPUEHTHPOBAHHOro rpada. KomauuecTBo pasnuyHbIX
nyTeil Mex 1y BepIlIMHAMU OPUEHTUPOBAHHOTO ALMKIMUYECKOro rpada. AJroputm
JlenkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIEe anroputMsl 006xoza aepesa. Vcnoabp3oBaHue cTeka U
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUPOBaHHUE KaK METOJl PELICHUs 33a[a4 C COXpaHEHHEM
IIPOMEXYTOUYHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOT O
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BAapuaHTOB, 3a/1a41 OIITUMU3allNN

3.17

4.1

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOIXOJA.

Wukancynsuus, Hacael0BaHue, MoIUMOphu3M
WNHpopmannoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaau3 oOTKJIOHeHWH. IlocienoBaTenbHOCTH
perieHus 3a1a4 aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BHIOOp M (WMIM) TOCTPOEHHWE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JUIsi 0OpaOOTKM M TPENCTABICHUS JaHHBIX.

Bonwsmme manabie. MammaHOE 00yueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONWIl. BbluuclieHHe CyMMBI,
cpenHero  apudMETHYECKOTOo, HAWMOOJbIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAIOB HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢yakiui. [Togbop MuHUYM TpeHAa, pElIeHNEe 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. Martematuueckue MOJEIM B OKOHOMHKE. BblumciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaJpaToB. OIEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJIEIIH. Metonsl Momnrte-Kapio. HMurtanmonHoe

MojenpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunel. Pabota ¢ roroBoit
0a3oi naHHBIX. 3amonHeHne 0asbl JaHHBIX. [IoMCK, cOPpTHPOBKA M (UIBTpaLus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabauunble 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiamu. BHemHuit
kimo4. LlemoctHoCTh 6a3b1 TaHHBIX. 3aIPOCHl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbIE TEKCTOBbIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS HMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

2.

3.

«Mudopmaruka. 10 kinacc. ba3oBsiil u yriy0a€HHbIA ypoBHUY. B 2 acTsx.
K.IO. Ilonsikos, E.A. EpemuH.

«Uudopmaruka. 11 knacc. ba3zoBslii u yrimyOnénubiil ypoBHW». B 2 gacTtsax.
K.IO. Ilonsikos, E.A. Epemun

«Muadopmaruka. 10-11 xnaccel. 3amaunuk. ba3zoBelil 1 yriryOIEHHBIN yPOBHIY.
B 2 vactsax. K.1O. Ilonsikos, E.A. Epemun

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.

2.

3.

4.

4.

5.

®enepanbublil 3akoH 0T 29 aexabps 2012 1. Ne 273-®3 «O6 obpazoBanuu B
Poccuiickon @enepauunmny;

denepalibHBI  TOCYAApPCTBEHHBIA 00pa30BaTENIbHBIM CTaHIAPT OCHOBHOTO
oOmiero o6pazoBanus (yTB. mpukazoM Munnpocsemienuss Poccun ot 31 mas
2021 1. Ne 287) (manee — ®T'OC O00);

@denepanbHbli TOCYAAPCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT CPEAHETO
oOmrero oopazoBanus (yTB. mpukazom MunoOpHayku Poccun ot 17 mas 2012 r.
Ne 413 (manee — ®I'OC COO);

[Ipuka3z Munmnpocsemenuss Poccun ot 05 nHos6ps 2024 r. Ne 769 «O6
yTBepXKJaeHUU  (deneparbHOro  TepeyHss  y4eOHMKOB,  JIOMYIIEHHBIX K
MCITIOJIb30BAHUIO MIPU PeATM3alMi UMEIOIINX FOCYAapCTBEHHYIO aKKPEIUTALlHIO
0o0pa30oBaTeNbHbIX MPOTPAMM HAUYaJbHOTO OOILEro, OCHOBHOIO OOILEro,
CpeaHero  obOmiero  o0pa3oBaHUsl  OPTaHU3ALMSAMU,  OCYIIECTBISIONIMMU
o0pa3oBaTeNbHYI0 JIEATENbHOCTh, W YCTAaHOBJICHHHM TMPEACIBHOTO CpOKa
WCITIOJIb30BAHUSI MCKITIOYEHHBIX YYEOHUKOB M Pa3padOTAHHBIX B KOMIUJIEKTE C
HUMH y4€OHBIX TOCOOUIN»;

«Mudopmaruka. 10 xnacc. bazoBbliii u yrinyOnéHHbiid ypoBHW». B 2 vactsax.
K.1O. [lonskos, E.A. Epemun.
«Mudopmaruka. 11 xnacc. bazobiit u yrinyOnéHubiid ypoBHW». B 2 yactsax.
K.1O. [lonskos, E.A. Epemun

«Mudopmaruka. 10-11 kmaccel. 3agaunuk. ba3oBbiil 1 yriyOsn€HHbIA ypOBHIY». B

2 yactax. K.1O. ITonsikos, E.A. Epemu



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. ®enepanbHblii EHTP UHPOPMALIMOHHO-00pa3oBaTeabHbIX pecypcoB (DPLOP)
http://www.fcior.edu.ru

2. .Enunas xomiexuus mudpoBbIX 00pa3oBaTesIbHBIX pecypcoB (school-
collection.edu.ru)

3. Topran «MHbOPpMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B 00pa30BaHUN
(ict.edu.ru)

4. Pemry EI'D https://inf-ege.sdamgia.ru

5. Cait K.1O. ITonsgxoa kpolyakov @mail.ru

6. DIIEKTPOHHBIN 33JaUHUK-TIPAKTUKYM:
http://informatics.mccme.ru/course/view.php?1d=666
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