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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOaEéHHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUSI OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHET0  OOMIETO
obpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Ma€T MpEACTaBICHUE O UENIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yuebHoro mpeamera «Mudopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIMBAET
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, peaycMaTpUBaCT ero
CTPYKTYpPUPOBAHHE IO pa3jieiiaM U TeMaM Kypca, ONpeAeIisieT pacipeieieHUe ero
o kjaccaMm (rojam u3yuyeHus), Ja€T MpUMEpHOE pacrpe/ieieHue yueOHbIX YacoB
M0 TEMAaTHUYECKUM pas3fenaM Kypca U PEKOMEHIyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00YyUarOIUXCSl.

[Iporpamma o nHbOpMaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXJI0To roja u3yuyeHus, B TOM YHUCIIe
JUISL COJIEPKATENIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJICHHUS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YUYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpegHem o01ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(POPMATUKH KaK HAYYHOM JUCHUIUIMHBI, H3ydarolieu
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOYKHOCTH aBTOMAaTHU3aIUU WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 0O0JIaCTH  TIpUMEHEHUsT  WH(POPMATHUKHU, TPEKIE  BCETrO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COITUANBHYIO chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku ©  HUHPOPMAIMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsS CpeaHEro 00Iero o0pa3oBaHUs SBIISAETCS
3aBEepIIAIONIMM JTallOM HEMPEpPhIBHOW TMOJATOTOBKH OOYYarOIUXCS B 00JacTh
uHDOpMATUKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha cojiepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETo 0Opa3oBaHHS U
OMBIT  TMOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, AAET TEOPETHUECKOE OCMBICIEHHE, MHTEPIpPETalui0 U 0000IIeHne
ATOTO OIBITA.



PesynbraThl  yrayOaeHHOTO ypOBHS HM3y4YeHHS y4eOHOTro mpeaMmera
«Madopmatukay OpHEHTHPOBAHBI Ha TOJYYCHHE KOMIICTCHTHOCTECH IS
nocJyeaytomiei npodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOUYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHATHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIIO3HABAHHE
COOTBETCTBYIOIIIMX WM  TPU3HAKOB UM  B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUECHHIO SBJICHUM;

YMEHHE pelniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajauu,
XapaKTEepHbIE /ISl UCTIOJIb30BaHUSI METO0B M MHCTPYMEHTApUs JAHHOTO y4eOHOTO
npeaMeTa;

HaJIM4Me TPEJCTAaBICHUN O JaHHOM Y4eOHOM IMpeAMeTe Kak IIEJOCTHOM
TeOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JaCTIMHU
3HAHUU.

B pamkax yriay06ia€HHOro ypoBHsS M3yudeHHs MH(OpMaTHKU oOecrieurnBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYarONIMXCs K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3ainusax  npodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHKeHepus, MH(OpMallMOHHAsT 0€30MacHOCTh, UH(POPMAIMOHHbBIC
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIINE JaHHBIE U
MalIMHHOE O0O0y4YeHHEe, TMPOMBINIJICHHBIM WHTEPHET BEIICH, HCKYCCTBEHHbIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPEAeIEHHOIO PEECTpa, TEXHOJOTUH BUPTYAJIbHOU H
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mpeamera «WUudopmaTuka» Ha
yriyOJ€HHOM ypOBHE CpeaHero oOmiero oOpa3oBaHusT — OOECIeUEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBHUSIX pa3BUBAIOIIETOCS MH()OPMALIMOHHOTO OOIIECTBA
M BO3paCTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
uHpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmatuku, HUHPOPMAIMOHHBIX ¥ KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3andath (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
00001mmaTh HHpOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOT0, MPUPOJHOTO,



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

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCcTpaHeHre HH(OpMAIIY;

CO3/IaHHE YCIIOBUH JUIS Pa3BUTHS HABBIKOB y4e€OHOW, MPOEKTHOHM, Hay4yHO-
UCCJIEI0OBATENBCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALIMHM OOYYarOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro npeamera «MHdopmaThka» BBIIEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBALIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX D3JEMEHTOB IU(QPOBOrO OKPYKEHHs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALIMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALIMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMaIUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JOTMKU U
KOMIIBIOTEPHOI'0 MOJEIUPOBAHHS.

Pasznen «Aaropurmbl M NPOrpaMMHPOBAHHME)» HAIPABIECH HA PAa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHMS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHNE HABBHIKOB pEAM3aIlMU MPOTPAaMM Ha SI3bIKaX MPOrpaMMHUPOBAHHS
BBICOKOI'O YPOBHSI.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JAaHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJEKTPOHHBIX TaOJULl JJs pEIIeHHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxanuu ydeOHoro mpeamera «ubopmaTukay
KYPCHBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMBI, KOTOPbIE HE BXOIAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIINMCH.

YrinyOnéHHblii  ypoBEHb U3y4E€HHUS MH(DOPMATUKH PEKOMEHIYyeTCs IS
TEXHOJIOTUYECKOrO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYIO c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YyUYEHUS
nH(pOpMaTHKU 00ECIIEUYNBACT: MOATOTOBKY OOYYaIOIIMXCsl, OPUCHTHPOBAHHBIX Ha
CHELMAIbHOCTH B 00JIacTH MH(GOPMAIMOHHBIX TEXHOJOTHUI M HH)XEHEpPHBIE
CHEHHUAIBHOCTH, y4YaCTHE B MNPOECKTHOM M HCCIEIOBATEIBCKON NESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMH OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MTOJATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllaye
EnuHoOro rocy1apcTBEHHOTO dK3aMeHa 1Mo HH(QOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OOyYeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJITAHUPOBAHMSL.

OO11ee ynCiI0 YacoB, pEKOMEHAOBAHHBIX ISl U3y4eHHs] HHPOpMaTUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posasi rpaMOTHOCTH

TpeOoBaHus TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHUE MPOTPAMMBI  IPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
oMOIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi JOCTyN K aMsITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaitenbHbie BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BceTrpoennsie KOMIIBEOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCcTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaAHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepallioOHHbIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOTrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjoB B
noyroBpeMeHHoi namsty. [llabmons! 11t onmcanus rpyti (aitnos.

[Iporpammuoe obecnieuenue. JInneH3upoBanmue MpOrpaMMHOT0 00eCTICUeHHUSI
u uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MPOrpaMMHOE
oOecrnieueHue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIWBacMasi
3aKOHOIaTenbCcTBOM Poccuiickorn @enepanim 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MuTepHeT. 1IpoTokos
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipro Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loilyyeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmnpeneneHue mapuipyTa JIBHXKECHUS
MTaKETOB.

Buast  pestensHocth B cetu  UHtepHer. CepBuchl  HMHTepHera.
['eonnopMaImoHHbIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OpOHUPOBaAHUE OMIIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yciayrd. CoLMabHBIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUd B KubOepmpocrpaHcTBe. [Ipobiema momMHHOCTH
nosyuyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodeMbl 3alUThl
uHpopmanuu 1 uHbopmanmoHHoOW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(popManMoHHbIX cucTemax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBHOW MH(POpMAIUH, XpaHsIIeHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe oOecreyeHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

MudpoBanne naHHBIX. CUMMETpPUYHBIE U HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle u 3HaHus. MHQOpMalMoHHbIE NpoLecChl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M AMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JTUCKpeTU3aluy MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHOoe KOAupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOBI.
JlexonupoBaHue COOOIIEHUM, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. EnvHUIIBI M3MepeHHs Kon4uecTBa nHPpopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumciieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeMe cuuciaeHus. CBOICTBa MO3UIIMOHHOW 3alMuCH YHUCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAa 1IEJI0Tr0 Yyucia u3 P-u4HON cUCTEMbI CUUCIICHUS B
NECATUYHYI0. AJNTOPUTM MeEpeBOJa KOHEUHOW P-wvHOW npodu B JECATHUHYIO.
ANTOpUTM NEpeBOJa LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBI CUUCiIeHHs B P-
nunyto. IlepeBon KoHeyHOW JecsATUUHON Apobu B P-munyro. JIBomunas,
BOCBMEPHUYHAS W LIECTHAALATEPUYHAS] CUCTEMBbI CUMCIICHUS, CBSI3b MEKIY HUMHU.



ApudmMernueckre orepanydyd B TO3UITMOHHBIX CHUCTEMAaxX CUHCICHHS. TpowdHas
YPaBHOBEIICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KogupoBanne  m3oOpakenuit. Omenka  HMHPOPMAIMOHHOTO  00BEMA
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS I[BETA.
[IBetoBbie MOnenu. BekTtopHoe komupoBaHue. Dopmartbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OuieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpicKa3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOauibl UCTUHHOCTH. JlorHueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckre ypaBHEHHS U CUCTEMbI YPaBHEHMUIA.

Jlornyeckue GyHKUIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [1oIHbIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  QopMbl  jormueckux  BbipaxkeHuil.  CoBepIlEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMajbHbiE (OPMBI, QITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMIibioTepa. OTrpaHUYEHHOCTH
Jana3oHa 4YMCEel NpH OrpPaHUYEHWH KOJIMYeCcTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMUHBIIMA
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie morumdeckue omneparnuu. Jlormueckuit, apudmernueckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomBbIO MOOWUTOBOW — OmEparuu
«uckimoyaroniee NI .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HadaIlas
YacTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIISCTBEHHBIX duced. [IpoOiemsr
XpaHEHUsI BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OrPAHUYEHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPU BHIYUCICHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHNE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS] HCIIOJHUTEISIMU M BBIYMCIHATEIBHBIX alroputmoB. OrpeneneHue
UCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJibTar.

Oranel peuieHus 3aaad Ha KommbloTepe. MHCTpyMEHTalbHBIE CPEACTBA:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HUHTepHperanus
nporpamm. BupTyanbHble MalllvHBbIL.

WNurerpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA IPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. OTiagounbiii BbiBOJA. [lomarosoe
BBITIOJIHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycnoBus. Iluknel ¢ ycimoBueM. [lUMKiael 1O IEpEMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lIMYHBIX  BUAOB  LHMKJIOB. VHBapuaHT [UKIIA.
CocraBneHue 1IUKIAa C HMCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBAPUAHTA
LUKJIA.

JIOKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U UHCTPYKIHH JIJIS1 [TOJIb30BATENS.

ANTOpUTMBI 00paOOTKK HATypaldbHBIX YKCEN, 3aIIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIECHMs: pa3OMeHHe 3aluch 4Yucia Ha OTIeJbHble UHUDpHI,
HaxXOXXJE€HUE CYMMbl W Tpou3BeleHUs UU(Dp, HAXOKACHUE MaKCUMaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YUCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENENH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXcs B (aitsiax. TekCTOBbIC U IBOUYHBIC (PaliiIbl.
daitnoBbie TIepeMeHHBbIE ((aitnoBbie ykazaTtenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueaypbl U GyHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbE Mpoleaypsl
¢bynkuuu. Mcnionb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne CTaHIapTHOW OMOTMOTEKH S3bIKA MPOTPAMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynpHBIA IPUHIAII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  TpUOMKEHHOE pEIICHUs 3aJayu.
YucneHHble METOIbI PELLICHUS] YpaBHEHHI: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [IpubnuxEHHOE BBIYMCICHUE JJIMH KPUBBIX. BBIYHCIIeHHE IUTONIaNeH
buryp ¢ mMOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilomck makcumyma (MuHUMYMa) (YHKUMHM OJIHOM mepeMeHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
POrpaMMUPOBaHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSBJICHUW CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOJCTPOKH Ha JAPYIYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YAOBIETBOPSIOUIMX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTUH 4KceNl. Bprunciienne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IPOU3BEICHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (aaroput™m QuickSort). J[BOMYHBI IOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUjIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MAcCCHBE, BHIYUCIIEHWE MaKCUMyMa (MUHUMYyMa) U
CYMMBbI 53JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTaHOBKa CTPOK M CTOJIOLOB
JBYMEPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukd. CpencrTBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnonb3oBanue  crwiieil.  CTpyKTYpUpPOBaHHbIE  TEKCTOBbBIC
nokymeHThl. CHoOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKYMEHTaMHU.
NHCTpyMEHTBI pEleH3UPOBAaHUS B TEKCTOBBIX Mpolneccopax. O0ayHble CEpBUCHI.
Henoas mepenucka. Pedepar. IlpaBuwia 1muTHpOBaHMS HCTOYHUKOB U
opopmieHust Oumbnmorpadguueckux ccpuiok. OQopMieHue CIucKa JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBarenbHOCTH
perieHus 3a7a4 aHajgu3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOSHWE MOJIETH, MpeoOpa3oBaHUE JAaHHBIX,
BHU3yalU3alMs TaHHBIX, HHTEPIPETALMS pe3ysbTaToB. [IporpammHubie cpeactBa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. MHTeNIeKTyanbHblid aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO JIEKTPOHHBIX TAOIUL. BBIYUCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBIUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koag¢uuumeHta KOppeasuuu ABYX psAaoB JaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYaThIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
¢byuxuii. [Togbop auHUM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

UucneHHOE pEIIEHUE YpaBHEHUM € TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMmu3anys Kak MOKWCK HAWIyYIIEero peuleHus B 3alaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M T00QJIBHBII MHHMMYMBI LIEJIEBOU
¢yHkuuu. Pemenue 3a1ay oNTUMHU3aUU C TOMOLIBIO 3JIEKTPOHHBIX TaOJIHLI.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH HH(Opmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatust JnaHHbIXx. AsnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTrOpUTMBI CKAaTHS JAHHBIX C MOTEPSMH. Y MEHBUICHUE
riyOuHBI KoupoBanus 11Beta. OCHOBHBIE Hen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepelladyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  OT
MH(POPMAITMOHHOTO 00bEMA JTAHHBIX U XapPAKTEPUCTUK KaHaia CBA3U. [IpuduHbBI
BO3HUKHOBEHHUS OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Tepenaye TaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBTopenuem 0uToB. Koasl XaMMuHra.

Cucrembl. KoMMoHEHTBI cucTeMbl W UX B3aumozcucTBue. CHCTEMHBIN
addekrt. Ynpapnenue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJCIIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, M MoaenupoBaHus. dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YIA0OHOM IS
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

['padpr. OcHoBHubie moHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX  3a/lad, CBS3AaHHBIX C aHamu3oM T1padoB (MOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmNpelerIeHue KOoJuyecTBa
pPa3IMUHBIX MyTEed MEXAYy BEpPUIMHAMU OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBienne apupMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. JJMCKpeTHbIE UTPHI
JIBYX UTPOKOB C MoJHOW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAONIMUYHON (opme. BBIUrphHIIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIUTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOIO HMHTeJIEKTa. CepBHCHI MAIIMHHOIO MEPEBOAA H
pacno3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBUCHL. MmeHTH]HKaIus u MOUCK
U300paKEHUH, pacro3HaBaHHE T Camoo0byuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaroumx cucteMax. Mcrnonb3oBaHue METOIOB
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcnekTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Qopmann3anus  NOHATHS — anroputma.  MammHa  ThlopuHra  Kak
YHUBeEpcaJIbHas MOENb BeruncieHui. Tesnc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUMCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopublie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AITOPUTMA
«pemieto IparocheHar.

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

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

Crexu. AHamM3 MPaBUILHOCTH CKOOOYHOTO BBhIpaXKEeHUs. BbluucieHue
apu(PMETUIECKOTO BhIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnosnp3oBaHue ouepean il BpEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHUMAaNIbHOTO OCTOBHOIO JI€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpada. KoiamdecTBo paziuyHbIX
nyTel MeXay BeplUIMHAMU OPUEHTHPOBAHHOIO AlMKINYECKOro rpada. AJroputM
JIeKCTpHL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Uisl 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepeau s 00xoaa JiepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3yJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUAYECKOTO TPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALUH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsanus, HacieJoBaHue, TOITUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamM. [IpoextupoBanue wuHTEepdeiica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUS HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanusi.  [lonmsitue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATUYECKOTO  MOJEIHMPOBAHUS: MOCTAHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperusanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cUCTEM. MaremaTndyeckue  MOJEIM B SKOHOMHUKE.  BwluucnurenbHble
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  Mmomenu.  Metoasl Monte-Kapno.  MmuranmonHoe
MoienarpoBaHue. CUCTEMBI MaCCOBOTO OOCITY KMBaHHUSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl JNaHHbIX. Tabnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oif naHHBIX. 3amoigHeHuWe Oa3bl naHHbIX. [louck, copTUpoBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabiuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MeXAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTS 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-npuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHOoNmorust «KJIMEeHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML u kackamupix Ta0mui ctuiert (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300pakeHUil ¢ KCMONB30BAHUEM PA3IUYHBIX IUPPOBBIX YCTPOWUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Ucnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHsI  IIBETA.
ObecuBeunBaHue IBETHBIX u300paxenuil. Perymsb. PabGora ¢ obmactamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimmocTpanuii 115 BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAaKa DSJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMIOIBI TOCTPOEHUST M PEAAKTUPOBAHMS TPEXMEPHBIX  MOJENEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaiabHOU
PEaIbHOCTU U JOIIOJIHEHHON PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllui, MO3UTUBHBIX BHYTPEHHHUX
yOXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JIESITEILHOCTH B IpOIECCe
peanu3anuu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESTEIHLHOCTH.

B pe3ynbraTte uzyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIEAYIONUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpaxaIaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXKEHUE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHME  OCHOBOMOJIATalOIIMX  HOPM
WH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUYECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl JCTETUKY HAy4yHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) puznUecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370pOBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CYET



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

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHbHOCTH TEXHOJOTUYCCKOW W COIMATBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO ICSITCIIbHOCTB;

uHTepec K cdepam MNpodecCHOHANTBbHON NeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M HWH(OOPMAIMOHHBIMA TEXHOJIOTHIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M MyTel ux
permeHus, B TOM YHCIE C Yy4éTOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHUSIM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSAX
1udpoBoi Tpanchopmaluu MHOTHUX chep JKU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOW IeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATbHO U B TPYIITIE.

B mporecce HoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHpOpMATUKE Yy OOYYAIOIMIUXCS COBEPIICHCTBYETCS OAMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJINPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHUE TNPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTh AaIanTUPOBAaThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM | TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIICH CTpEeMJIEHHE K JIOCTHKCHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OIMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €ro TPU OCYIICCTBICHHH KOMMYHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIC Yy4eOHbIE JEUCTBUS, KOMMYHUKATHBHBIC
yHUBEpCaIbHbIE Y4YeOHbIE JCUCTBUS, PETYJISATUBHbIE yHUBEpCAJIbHBIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKUe JeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIBHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESTENbHOCTH,
HaBBIKAMM  pa3peuieHus NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIMYHbIE BHJbBl JIEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPIpeTalHH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHbIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMHU U METO/IAMH;

CTaBUTh M (OpMyJIUpoBaTh COOCTBEHHBIE 3aJadylM B 00pa3oBaTEbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3UpPOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJIYYEHHbIE B XOJE pEUICHMs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE HJIE€W, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 334U, IOIyCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMaTU3alHuil |
MHTEPIPETALNIO HH(POPMALIUK Pa3IMUHBIX BUAOB U (JOPM MPEACTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYEHUS
uHpopMauu U 1EJEeBOM  ayJIUTOpUH, BbHIOMpas ONTUMAIbHYIO (opMy
MIPE/ICTABIICHUS U BU3yaJIU3all1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMaluu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaMm;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECypcOCOEpexKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
uH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHble YueOHbIe el CTBUSA

1) o61enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX cepax KU3HH;

paciio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacCTBa O6HIGHI/I$I, INOHUMATh 3HAYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyaluil |
CMSATYATh KOH(JIUKTHI;

BJIaJACTH pas3In9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 WICHA KOJIJICKTUBA;

MpUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUSI MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHHUKA KOMAaHIbI B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIILHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NpobiieMbl € y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B NIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, UX pE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce oOydalomuMmucs OyAyT  JOCTUTHYTHl — CIEOYIOIIME  IPEIMETHbIE
pE3yNbTaTHI:

BJIQJICHUE TPEICTaBICHUSIMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEH
IPOIIECCOB B TPHUPOJIE, TEXHUKE M OOIIECTBE, MOHITHIMH «HHPOPMAIUI»,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTbI  CHCTEMBD»,
«cuCTeMHBIN A PeKT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMAa YIIPABICHUS»;

BJaJICHHE METOJaMU TMoucka uHpopmanuu B cetd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh WH(OPMAIIHIO, TOyICHHYIO U3 ceTH VIHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB MX TOJy4YeHHMs] W  HAlpaBJICHHUs HUCIOJIb30BaHUS, YMEHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allusl JaHHBIX, HHTEPIPETAUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMUIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHMS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHus s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHON CreIUaIn3aIimy;

HAJIMYUE TIPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HMHGPOPMAIMOHHON 0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(DPOBOTO OKPYKEHUSI, TOHUMaHHE
IPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3alUU pA3JIMYHBIX BHJIOB
uHoOpMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE OIpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JIAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeayd NpH HM3MEHEHHH HWH(GOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHUE HCIIONb30BaTh IPU PELICHUM 3a/ad CBOKWCTBA MO3ULMOHHOW 3aIncu
YyuCell, AITOPUTMA MOCTPOCHHUS 3alUCH YUCIIA B MIO3UIIMOHHON CUCTEME CUUCIIECHUS
C 33JlaHHBIM OCHOBAHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWcia B MO3ULHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE Olepald B IO3ULIHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATh MPeoOpa30BaHUS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3YS
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUTH JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOMN Ta0iuile
UCTUHHOCTH, HUCCIIE0BaTh 00JacThb MCTMHHOCTH BBICKA3bIBaHUS, COJEPIKALIEIO
NIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHMS U CUCTEMBI YPABHEHUIA;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3anuch YMcesl B MO3UIIMOHHOW CHUCTEME CUMCIICHHUS, HAXO0XJIECHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JMara3oHe, 00paboTka MHOTOPa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCuBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JIsl PEIIECHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O O0a30BBIX THINAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABISAIOIINE
KOHCTPYKLMH, YMEHHUE OCYIUECTBISATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEICIISITh PE3YIBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IOJYYEHUE YyKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIOJIB30BAHUEM BO3MOKHOCTENH COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJUIIBI [ aHAJIW3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HAaWOONBIIET0 W HAUMEHBIIEro 3HAYEHUH, pelleHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOAOOp JUHUU TPEHJIA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MHGOPMATHKU YIiIyOJIE€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI  CIEAYIOIIME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TIPU H3BECTHOM YacTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUuTMHUUYECKHE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(3aJjayn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAY BeplIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  pPAa3NUYHBIX  MyTed  MEXIy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaATh JEPEBhS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIPAKEHUMN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI O 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHIITHYIO
CTPaTEruio UrpPhl;

yMEHUEe pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
JITOPUTMBI, YMEHHE KCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUM HA JUAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JJaHHBIX (CIIUCKH, CIIOBApHU, CTEKU, OUEpPEU, IE€PEBbs),
WCIIOJIb30BaTh 0a30BbIE OMEpaMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TOAMPOTPAMMEI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MPU pa3pabOTKe MporpaMm OUOIUOTEKU
noAnporpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMHUpPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHHE CO37aBaTh BeO-CTPaHULIBI,



BIIAJICHUE OCHOBHBIMH CBEICHUSAMH O 0a3ax [JaHHBIX, WX CTPYKTYpe,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TaOIMYHBIC
(pensironHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHICCKUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYCHHBIX B XOJIE MOJICIUPOBAaHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICIUPYEMOMY OOBEKTY WM IIPOIIECCY, MPEICTABIATH
pe3yJIbTaThl MOJICTUPOBAHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MMOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHUYCHHUS
MPUMEHEHUSI TEXHOJIOTHA MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbiX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIAaCCU(PUKALUKA U MIPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUM
00  HCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. lu¢gpoBasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnbrotepHsie cetu
1.4 HNudopmannonHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per dopman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no paszneny 40
Pasznen 3. Allroput™Msel M IpOrpaMMHUpPOBaHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
3.3 YucieHHble METOIBI
34 AAropuTMbl 00pabOTKU CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nu¢pposbIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNudopmanus u nHGOpMaIOHHBIE
1.1 dopan opan 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MIpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 ba3bl qaHHbBIX 10 4
3.3 Be0-caiitbl 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

TpeGoBaHus TeXHUKU
0€30I1aCHOCTH ¥ TUTUCHBI TIPH
paboTe ¢ KOMIbIOTEPAMU H
JAPYTUMH KOMIOHCHTAMH
U(GPOBOTO OKPYKEHUS

[TpunHIMIBI paGOTHI
KOMITBIOTEPOB U KOMITBIOTEPHBIX
CUCTEM

OOMeH JTaHHBIMU C TIOMOIIBIO
muH. KoHTposuiepbl BHEITHUX
YCTPOMCTB

KoaudecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/CDSO7FZIH

https://m.edsoo.ru/4P3NA492H

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTH4YECKOE BELITIOJTHEHHE
MIPOrPaMMBbI IPOIIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OnepartuBHas, TOCTOSTHHAS U
JOJITOBPEMEHHAs [1aMSTh.
KoHnTtposeps! BHEIIHUX
ycrpoucts. [Ipsamon noctym k
aMsTH

https://m.edsoo.ru/OEEPU9XZM

COBpeMCHHBIe KOMITBIOTCPHBIC
TEXHOJIOTNH

ITporpammHuoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX

https://m.edsoo.ru/ALDEXFUSW

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOUJIBHBIX YCTPONCTB

CucremHoe nporpaMMHOE
obecrieyenne. OnepannoHHbIC
CHCTEMBI

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapannensHoE
IIpOrpaMMHUpOBaHUE

https://m.edsoo.ru/6NYUZLBEM

10

11

12

13

14

WNHcTannsuus v JeuHCTaUTALIMS
MPOrpaMMHOTO 00ecTIeueHUs

daiinoBbie cucTembl. [IpuHIUIIBI
pa3MelIeHus 1 UMEHOBaHUS
(haiisIoB B JJOJTOBPEMEHHOM
mamard. 11a6moHb! 1t
onucaHus rpym (HaiioB

3akoHOHaTEIBCTBO Poccuiickon
®denepanuu B 0671aCTH
MIPOrPaMMHOTO OOeCTIeueHus U
MaHHBIX

[IpuHUUMIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
KOMITbIOTEpHBIX ceTeil. CeTeBble
MIPOTOKOJIBI

Cetp UnTEpHET

https://m.edsoo.ru/FO6KMV9HO

https://m.edsoo.ru/2GG4H5WES

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRRS

https://m.edsoo.ru/BUKD6H662

15

16

Pasnenenne IP-cetn Ha moaceTn
C TOMOIIBIO MACOK ITOACeTeH

CereBoe aIMUHUCTPHUPOBAHHE

https://m.edsoo.ru/B85ST9GBUN

https://m.edsoo.ru/W9QOQKTKUQ

17

Bunbl nestenbHOCTH B ceTH
Wnrepuer. Cepucsl UnTepHera.

https://m.edsoo.ru/G3N7WU91L




18

['ocynapcTBeHHBIE 2JIEKTPOHHBIE
CEPBUCHI U YCIIYTH

Nudopmanronnas 6€301macHOCTh

https://m.edsoo.ru/UKKS8RFKUA

19

20

21

22

BpenoHocHbie mporpaMMHOE
obecriedeHre 1 MeTo bl 60pbOBI
C HUM

IIpakTryeckas pabora o Teme
" AHTUBHUPYCHBIE TPOTrpaMMBbl"

Opranu3zanus JUYHOTO apXHUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas
3aIuTa apXuBa

[udpoBanme JaHHBIX

https://m.edsoo.ru/Z196J96WA

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

https://m.edso00.ru/3762V5S53

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

23

24

Anroput™m mmdpoBanusi RSA.
Creranorpadus

[IpakTryeckas pabora o Teme
"[lu¢ppoBanue naHHBIX"

https://m.edsoo.ru/NONXTMTGC

https://m.edsoo.ru/ WOSDBEAHK

25

WNudopmanys, 1aHHbIE U 3HAHUS.
WNupopmaiinoHHbIe IpoIeCcChl B
IIPUPOJIEe, TEXHUKE U 00LIeCTBE

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

26

HenpepbIBHBIC U TUCKPETHBIC
BEJIMYMHBI M CUTHAJIBL.
Heo6xoaumMocTh TUCKpEeTH3auN
UH(pOpMAIIHH, TPEHA3HAYCHHOH
IUISL XpaHEeHUs, Iepeiadn 1
00paboTKH B IIM(PPOBBIX
cucTeMax

https://m.edsoo.ru/1TUXPVOKAR

27

JIBOM4YHOE KOIMpPOBAHUE.

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




PaBHOMEpHBIE 1 HEpPaBHOMEPHBIE
KoJbl. [lekonupoBanue
COOOIIEHNH, 3aIIMCAHHBIX C
IIOMOUIbIO0 HEPABHOMEPHBIX
KOJIOB

28

29

30

VYcenosue ®ano. [loctpoenne
OJIHO3HAYHO JCKOAUPYEMBIX
KOJIOB C TIOMOIIIBIO AepeBa. ['pad
An. A. Mapkosa

Eaunuibr usmepenus
KOJIM4YecTBa HHPOpMAIUH.
AndaBUTHBINA MTOIX0]] K OIICHKE

KoJ4yecTBa HH(PpOpMaIum

CHcTeMBI CUHCICHUS

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/SVESV1SFV

31

32

33

34

[TepeBon uuncen U3 oaHOM
CHCTEMBI CUHUCIICHUS B IPYIYIO

Z[BOI/I"IHaH, BOCbMCpHYHAA U
meCTHAAUaTCpUIHasA CUCTEMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

Z[BOI/I‘lHaH, BOCbMCpHYHAA U
MEeCTHAATATCPpHUIHAA CUCTCMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

I[BOI/IqHaSI, BOCBMCpHYHAA U

MIMEeCTHAATATCPpHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/YZ9H2ALXL

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

Apudmerndeckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaxX
CUHCIJICHHSI

https://m.edsoo.ru/MH6ZNN4 XX




36

37

Tpoununas ypaBHOBeIIECHHAS
CUCTEMa CUUCIICHHS

HBOH‘IHO—IL@CHTH‘IH&H cucrema
CUHCJICHUA

https://m.edsoo.ru/BJ1Z3E4YS

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

38

39

40

KonupoBanue TekcToB
PactpoBoe konupoBanue
n300pakeHUI

[IpakTuueckas pabota 1o Teme

" Tuckperusanus rpaguaeckoi
nHpopmarun"

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

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[IBeToBbIE MOAETHN. BekTOopHOE
KoaupoBanue. @opmarsl (Haitiios.
Tpéxmepnas rpaduka.
OpakranpHas rpadpuka

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

42

Koauposanue 3Byka. Onenka
nH(}OPMaLMOHHOTO 00BEMA
3BYKOBBIX JAaHHBIX ITPU 3aJaHHBIX
JaCTOTC JUCKPETU3AlUU U
Pa3psIHOCTH KOJUPOBAHUS

https://m.edsoo.ru/CG4SSYIAG

43

44

45

[IpakTnueckast pabota 1o Teme
"Jluckperusarys 3ByKOBOU
uHpopmanun"

OcHOBBI anreOpsl JIOTUKU
Jlornueckue oneparuu. Tabmutbr
WUCTUHHOCTHU

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/5YX5UNS75

46

Jlornueckuie BeIpaxeHUsI.
Jlorudueckue TOXJIECTBA.
JlokazaTenbCTBO JTOrHYECKUX

https://m.edsoo.ru/DL66JCDSM




47

48

TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[
NCTHUHHOCTHU

IIpakTruyeckas pabora o Teme
«IlocTpoenue n ananu3 TabIULL
HCTUHHOCTHU B TaOJIMYHOM
poreccope»

Jlornueckue onepauuu u
OIepaLuy HaJl MHOKECTBAMHU

https://m.edsoo.ru/5519KIL.UH8

https://m.edsoo.ru/UAZ4JF466

49

50

51

Jlornueckue onepanuu u
oIepalu HaJl MHOYKECTBaMHU

3aKoHbI ANreOphI JTOTHKU.
DKBUBAJICHTHBIC
peoOpa3OBaHUS JTOTHICCKHX
BBIPa)KCHU I

Jlornueckue ypaBHeHUs U
CHUCTEMBI YpaBHEHU

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

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

52

53

Jlornueckue GpyHKIMU.
3aBUCHMOCTH KOJIMYECTBA
BO3MO>KHBIX JTOTHYCCKUX
GyHKIUH OT KOIUYeCTBa
aprymeHToB. [losHbIE crCTEMBI
JoTu4YecKuX (PyHKIUN

Kanonuueckue Gpopmsl
JIOTUYECKUX BBIPAKEHUI.
CoBepliieHHBIE TU3BIOHKTUBHBIE
U KOHBbIOHKTUBHBIE HOPMAJIbHBIE
(bopMBI, ATOPUTMBI KX
MOCTPOEHMSI 110 TabJIHIIe
HUCTUHHOCTHU

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

https://m.edsoo.ru/FUSISBD59




54

55

Jlormueckue 31€MEHThI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psiHblii CyMMaTop

https://m.edsoo.ru/FIWVIVRIM

https://m.edsoo.ru/RFYE1IA1J

56

[ToctpoeHue cxem Ha
JIOTHYECKHX JICMCHTaX. 3aIliCh
JIOTUYECKOTO BBIPAXKEHUS 11O
JIOTUYECKOH CXEME

https://m.edsoo.ru/BC2CBFQZU

57

58

59

60

61

62

Mukpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HebIX YUCEN B
MaMsTH KOMIIbIOTEPA.
OrpaHu4eHHOCTb Jluana3zoHa
YHUCCII TP OIpaHUYICHUN
KOJIMYECTBA Pa3psI0B.
[TepenonHenune pa3psaaHON CETKH

be33nakoBbIe U 3HAKOBBIE
JTaHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN JTOTTOJIHUTEIbHBIHN
KOJI OTPULIATEIIbHBIX YUCEN

[ToOuroBbIE TOTHYECKHE
onepauuu. Jlornueckui,
apuMeTUYECKUI U
IHUKIMYECKUN CIBUTH

[u¢poBanue ¢ TOMOIILIO
noOUTOBOM onepanuu
«uckmouaroniee UJIH»

[IpencraBnenue u XxpaHeHHE B

https://m.edsoo.ru/G6GAVB3DO0

https://m.edsoo.ru/IXLRU8ZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/SOKOOKD1F




63

64

IMaMATH KOMIIBOTEPA
BCIICCTBCHHBIX YHUCCII

Brinonnenue onepanuii ¢
BELIECTBEHHBIMU YHCIIaAMH,
HAKOIUIEHHUE OIIMOOK MPH
BBIYHCIICHUSX

[IpakTuyeckas pabora o Teme
«H3ydeHue mopaspsaHOro
MAalIMHHOTO TPEICTABICHHUS
LEJIbIX M BELIECTBEHHBIX YHCEID»

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

https://m.edsoo.ru/FM00O3T4J8

65

66

67

AHaJIN3 anropuTMOB

Oranel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
NHcTpymMeHTaNbHBIE CPEACTBA!
TPaHCIATOP, OTIANAUUK,

PO UITHPOBIITUK

Cpena mporpaMMUpOBaHHS.
Komnumsimus v uaTepnperanus
nporpamm. Bupryaiibasie
MaluHbl. IHTerpupoBaHHas
cpena pa3paboTKu

https://m.edsoo.ru/IBLT792MB

https://m.edsoo.ru/ROTSRZCM9

https://m.edsoo.ru/Q2UVOIIY7

68

69

MeToasl OTIaIKU IporpamMm

Twurbl mepeMeHHBIX B S3bIKE
IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/MN3HU4FKQ

https://m.edso0o.ru/TJ965G8F9

70

71

O6paboTKa EeTbIX YUCEIT

O0paboTKa BEeUIECTBEHHBIX
qHCcen

https://m.edsoo.ru/D84SSWQGF

https://m.edsoo.ru/DWAC3VBT3

72

CrnyuaiiHble U TICEBAOCITyYaiiHbIE

https://m.edsoo.ru/PXWZX2CC6




qucia

73 BerBnenus. CioxHble ycI0BUsS https://m.edsoo.ru/CTTPTWB96

74 [uknsl ¢ ycioBueM https://m.edsoo.ru/TYOTSYSQW
[ukibl O mEpeMEeHHOM.

75 B3anmozamensemoctb https://m.edsoo.ru/E4AB3FET37
Pa3IMYHbIX BUJOB IIUKIIOB
O06paboTka HATYpaJIbHBIX YHCENT

76 https://m.edsoo.ru/CUH84DHHO
C MCIOJIb30BAaHUEM ITUKIIOB
HaxoxneHue Bcex MpocThiX
YHUCeJ B 33J]JaHHOM JIMara3oHe

77 [IpakTuueckas paboTa Mo Teme 0.5 https://m.edsoo.rt/KQAFQO6HKQ
«Perenue 3a1a4 METOIOM
niepedopay

78 WNuBapuanT nukia https://m.edsoo.ru/VIJHSVDIC

79 JIokyMeHTUpOBaHKE IPOrpaMM https://m.edsoo.ru/AFZIL.CO81N
O6paboTka TaHHBIX,

80 . https://m.edso0.ru/9M32A105T
XpaHsumxcs B aiinax

81 Pa3Ouenne 3a1aun Ha mo3a0a49u https://m.edso0o0.ru/00EOISV7F
Hcnons3oBanne cTraHIapTHOU
OMOIMOTEKH SI3bIKA

82 FpOTPaMMHpOBAtIA. https://m.edsoo.ru/S1R9T4MIK
[Toaxmrouenne 6UOINOTEK
MOANPOrpPaMM CTOPOHHUX
MIPOU3BOUTENEH

83 Topmporpanmet (mponetypet u https://m.edsoo.ru/QDFZXIZNA
GbyHKIIN)

84 HMoanporpammer (Tpoueaypet https://m.edsoo.ru/N1KULASWE

GbyHKIIN)




85

86

87

[TpakTnueckas pabora o reme
"Pazpabotka nmoamporpamm”

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe TpoLeypHl U
¢bynkuu. Mcnonb3oBaHue cTeka
JUTSL OpTaHU3aIuU PEKYPCUBHBIX
BBI30BOB

[IpakTuueckas pabota 1mo Teme
"PexypcuBHBIE OAITPOrpamMMmbl"

https://m.edsoo.ru/SWDX3791]

https://m.edsoo.ru/GKZY59X7B

https://m.edsoo.ru/YSAVNBIQV

88

MoaynbHBIA TPUHLIHAI
MOCTPOEHUS IPOTrpaMM

https://m.edsoo.ru/MAT4D3MB6

&9

90

YuciaeHHble METOIbI
[TpakTrueckas paboTa Mo Teme

«HucneHnHoe peueHue
YPaBHEHUIN»

https://m.edsoo.ru/ZAK95AAS5D

https://m.edsoo.ru/URWB7XSMQ

91

Hcnons3oBanne TUCKpEeTH3ALUN
B BBIYMCIIUTCIIBHBIX 3aJadax

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

92

93

94

[IpakTryeckas pabora o Teme
«ITpubnmxEHHOE BHIYUCICHUE
JUTMH KPUBBIX U TUIOMIAICH
buryp»

[IpakTnyeckas pabora o Teme
«ITouck MmakcuMyma (MUHUMYyMa)
GyHKIMN

O6paboTka CHUMBOJIBHBIX
JTaHHBIX. AJITOPUTMBI 00paObOTKH
CHUMBOJIBHBIX CTPOK: MOJACYET

https://m.edsoo.ru/SH4ENJ7PH

https://m.edsoo.ru/7CM1EQ0SM

https://m.edsoo.ru/ZK756B10R




95

96

97

98

KOJINYECTBA TOSBJICHUN CHMBOJIA
B CTPOKE

ANTOpUTMBI 00pPa0OTKH
CHMBOJIBHBIX CTPOK: pa30oueHue
CTPOKH Ha CIIOBA MO MPOOETHHBIM
CHMBOJIaM

AAropuT™Mbl 00paboTKH
CUMBOJIbHBIX CTPOK: MOUCK
MOJICTPOKH BHYTPH JaHHOU
CTPOKHU; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha APYTYIO CTPOKY
[IpakTnueckas padbota 1o Teme
"O6paboTKa CTPOK C
UCIOJIb30BaHUEM (yHKIUI
CTaHJAPTHOW OMOJIMOTEKHU sI3bIKA
IIPOrpaMMHUpPOBaHUA"

['enepanus cioB B 3aJaHHOM
andaBuTe

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GOOMIAFFC

https://m.edso00.ru/KX48SQDQP

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

99

MaccuBbI U ITOCIEA0BATEIEHOCTH
gucen. [Ipaktnyeckas pabora o
Teme "3amnojiHeHne MmaccuBa"

0.5

https://m.edsoo.ru/4I TBNNC5B

100

101

O06001IEHHBIE XapaKTEPUCTUKH
MaccHBa

JInHeMHBIN MOUCK 3aJaHHOTO
3Ha4YEHMS B MacCHBE.
[IpakTudeckas pabota 1mo Teme
"JINHEHHBIN MOMCK 3aJJaHHOTO
3HaUeHHsA B MaccuBe"

0.5

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

https://m.edsoo.ru/LABGSNIAV




102

103

104

105

106

[TpakTrueckas paboTa mo Teme
"IToMcK MMHHUMAaJILHOTO
(MakcUMaJIbHOTO0) AJIEMEHTa B
YHCIIOBOM MaccuBe"

CopTHpOBKa OJHOMEPHOTO
maccuBa. [IpocTsie MeTobI
coprupoBkH. [IpakTnueckas
pabota no Teme "IIpocTrie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoprupoBka ciusiHueM. beicTpas
COPTUPOBKA MacCHBa (aJITOPUTM
QuickSort). [IpakTuueckas
pabota o Teme "bricTpas
COpTHUPOBKA MaccuBa'
JIBOWYHBI MTOKUCK B
OTCOPTHUPOBAHHOM MAacCHBE.
[IpakTnueckas pabota 1o Teme

" JIBOWYHBII MTOUCK"

JIByMepHbIe MacCHUBBI (MaTpPHUIIbI)

0.5

0.5

0.5

https://m.edsoo.ru/3AMZUG6WRV

https://m.edsoo.ru/W53WDCPMQ

https://m.edsoo.ru/N4AWMG6NBOD

https://m.edsoo.ru/914RE1Z6C

https://m.edsoo.ru/7TJ931086

107
108

Anroput™mbl 00pabOTKH MaTPHIL

Pemenue 3aga4 anann3a JaHHBIX

https://m.edsoo.ru/ XPVCLUAQU
https://m.edsoo.ru/PNWIG1YJF

109

CpencTBa TEKCTOBOTO
mporeccopa

https://m.edsoo0.ru/EZ67TWEGZT

110

111

KommnsrorepHas BEpCTKa TEKCTa
[IpakTuyeckas pabora o Teme
"BépcTka JOKYMEHTOB C
MaTeMaTH4YeCKUMHU Gopmynamu"

https://m.edsoo.ru/OX4NRRMI9R

https://m.edsoo.ru/2911P51F7

112

HNHCTpyMEHTHI peLieH3UPOBAHMS

https://m.edsoo.ru/HVZOMBBZ1




113

114

115

IIpakTryeckas pabora o Teme
"MHOrocTpaHU4HbIE
JIOKYMEHTHI"

OO 1a4yHbIEe CEPBHCHI.
KosnexktuBHas padbota ¢
noxkymeHTamu. [Tpaktuueckast
pabota mo Teme "KoekTuBHas
pabota ¢ rokymeHTamu'"

Awnanu3 ganaeix. bonbmme
JTaHHbBIE

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

116

117

118

Marmnnoe oOy4eHue
AHanmn3 JaHHBIX ¢ HOMOIILIO
AJIEKTPOHHBIX TAOJIHUIL

[TpakTrueckas paboTa Mo Teme
"AHaau3 JaHHBIX C IIOMOILBIO
3JIEKTPOHHBIX TabmHI"

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

https://m.edsoo.ru/MPMJ7NWH4

https://m.edsoo0.ru/O7PRYQ2YV

119

120

121

[Toctpoenue rpadukoB GyHKINHA.

[IpakTnueckas pabota 1o Teme
"HarnsgHoe npencrasicHue
PE3yJIbTaTOB CTATUCTUYECKON
00pabOTKU JaHHBIX B BUJIE
JarpaMM CpeiCTBaMU
penaKkTopa 3JIeKTPOHHBIX
Tabur"

JInanu tpenpa. [Ipaktuueckas
pabota no Teme "Ilonbop nuHNM
TpEeH1a, IPOrHO3UpOBaHue"

[Tox6op mapamerpa.

0.5

0.5

0.5

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48§TOLWO

https://m.edsoo.ru/HNS13RRJQ




[IpakTuyeckas pabora 1o Teme
"UucieHHoe perieHne
YPaBHEHHI C TIOMOIIBIO TO00pa
napametpa"

OnTuMu3anus Kak moucK
HAWTYYIIero PEIICHUS B
3aIaHHbIX YCJIOBUSAX.

122 1 0.5 https://m.edsoo.ru/STQFNZ7BE

[IpakTuyeckas pabora o Teme

"Pemenne 3a1a4 ONTUMUBALNIH C

MTOMOIIIBIO JICKTPOHHBIX TAOIHIT"
123 PesepBHoe Bpems 1 https://m.edsoo.ru/4L.3CE4K27Z
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7ENSDK75]
125 PeszepBHoOe Bpemst 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepBHOE Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 Pe3epBHOE Bpems 1 https://m.edsoo.ru/1F185Q365
128 PesepBHOE Bpems 1 https://m.edsoo.ru/33J8ONXY3
129 PezepBHOE Bpemst 1 https://m.edsoo.ru/UU84SGBDO
130 PesepBHOE Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 Pe3epBHOE Bpems 1 https://m.edsoo.ru/ZGNDV8DFG
132 PeszepBHOe Bpemst 1 https://m.edsoo.ru/ZYSEPBTLO
133 PezepBHOE Bpemst 1 https://m.edsoo.ru/NANWGLRO4
134 PeszepBHOe Bpemst 1 https://m.edsoo.ru/OMIJJROLN
135 PesepBHOE Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PeszepBHOe Bpemst 1 https://m.edsoo.ru/4IRITM1B1

OBIIEE KOJIMYECTBO YACOB I10 136 )15

[NPOT'PAMME




11 KJIACC

KoauuecTBO 9acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue u3ydyeHusi oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThbI

KonnyecTBo nHbOpMaLIHH 1 https://m.edsoo.ru/CPW6RXX47

2 AJITOPUTMBI CKATHSI TAHHBIX 1 https://m.edsoo.ru/1PANRPUFP
Anroput™m Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas padbota 1o Teme

4 "CrkaTre TaHHBIX C IIOMOILLIO 1 1 https://m.edso0.ru/87IAFKQO0D
anropurMa Xaddmana"

5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJNTOPUTMBI CKATHUSI IAHHBIX C
notepsimu. [IpakTuueckas padora

6 o teMe "CikaTHe TaHHBIX C 1 0.5 https://m.edsoo.ru/580KGLJGP
notepsimu (anroputmsl JPEG,
MP3)"
CkopocTh nepeaun JaHHbIX 1 https://m.edsoo.ru/N6OLKL2PN
ITomexoycTONYUBBIE KOJBI 1 https://m.edsoo.ru/HA352TYKO

9 HpaKTquCKa}{ paora no Teme 1 1 https://m.edsoo.ru/4DOSUS5SIS
"[TomexoycroitunBbie KOABI"
Cucrembl. KoMioHeHThI
CHUCTEMBI M X B3aUMOJICHCTBHE.

10 Cucrembiit SdexT. 1 https://m.edsoo.ru/7JELOJJWA9
YnpasneHue Kak
MH(OPMAIIMOHHBIN TIPOIIECC.
OOpatHas CBSI3b

11 Mojaenu u MOJIETUPOBaHKUE 1 https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Pemrenue 3agad ¢ moMOIIbIO
rpagoB

https://m.edsoo.ru/SMP12YI114

https://m.edsoo.ru/5087GM4M6

14
15

JepeBbs

OCHOBBI TEOPUH UTP

https://m.edsoo.ru/DJIXWQFCMV
https://m.edsoo.ru/RLPOBGP1A

16

[IpakTruyeckas pabora 1o Teme
"[Ionck BBIMIPBILIHON CTPAaTEruu
B UTpe ¢ MOJIHOH nHpopmarmen"”

https://m.edsoo.ru/9IL2S0AQS

17

18

Cpe,I[CTBa HCKYCCTBCHHOI'O
HMHTCIIJICKTA

[IpakTuueckas pabota 1mo Teme

"CpencrBa HCKYCCTBEHHOTO
uHTEIeKTa"

https://m.edsoo.ru/7PWEWIT16

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzaius MOHITUS
anroput™ma. MammnHa TeropuHra
KaK yHUBEpCaJbHas MOJEIb
BblyncieHuil. Tesuc Yépua—
Trropunra

https://m.edsoo.ru/TS2J4GN9S

20

[IpakTnueckas pabota 1o Teme
"CocraBieHue IPOCTOM
IIPOrpaMMBbl JUIsI MAIIUHBI
Teropunra"

https://m.edsoo.ru/5S06FMKTSV

21

22

23

Mammna Iocra
HopmanbHsbie anropudmer
Mapxkosa
ANTOpUTMUYECKH

HEpa3pCIINMBIC 3a1a1H. 38.,[13‘-13
octaHoBa. HeBO3MOXKHOCTH

https://m.edsoo.ru/KD8P880BO

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.rt/EMWUEDNR9




24

aBTOMaTHUYECKON OTIaIKU
IIpOrpaMm

CI10KHOCTB BBIUMCIIEHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX yKces B
3aJaHHOM JIMaIa30HE C
IIOMOLUIBIO AITOPUTMA «PELLIETO
Oparocdenar

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

[IpakTnueckas padbota 1o Teme
"[Tonck mpoOCTHIX UKCEN B
3aJlaHHOM Juana3oHe"”
MHoropa3psiiHble Lieble Yucia,
3aJjauu JJIMHHOM apudMeTuKu
[IpakTuueckas pabora 1o Teme

"Peann3anusa BLIYUCIEHUI C
MHOTOpPa3psIHbIMA YUCIaMH"

https://m.edsoo.ru/SN9A7IITV

https://m.edsoo.ru/SFLDAOPS3

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accoluaTuBHbIC
MacCHUBBI, OTOOpaxeHHs ). XIIII-
tabnuupbl. [loctpoenue
as1(haBUTHO-4aCTOTHOTO CJIOBaps
JUIs 33JAaHHOTO TEKCTa

https://m.eds00.ru/TO6DTYWVT

30

[IpakTnueckas pabota 1o Teme
"[locTpoenue angaBuTHO-
4acTOTHOTO CJIOBaps AJist
3aJaHHOro TeKkcTa"

https://m.edsoo.ru/ WYRSXTHVB

31

AHanm3 TekcTa Ha €CTECTBEHHOM
si3pIKe. Brlnenenue
IIOCJIEIOBATEILHOCTEH 10
mabsony. PerynspHsie

https://m.edsoo.ru/YJVBQBEEG




32

BbIpakeHHs. YacTOTHBINA aHAIN3
[IpakTuyeckas pabora 1o Teme
"AHaIn3 TEKCTa Ha
€CTECTBEHHOM SI3bIKe"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

Creku. AHanu3 NpaBUIBLHOCTU
CKOOOYHOI'O BBIPAKEHUS

Bbrurcienue apumMeTnaeckoro
BBIPpAXKCHUS, 3AlITMCAHHOIO B
noctdukcHoOU hopme

[IpakTuueckas pabota 1mo Teme
"Brruncinenue apuMeTHIECKOTO
BBIPQKEHUS, 3aITUCAHHOTO B
noctdukcHoi hopme”

Ouepenu. Mcnons3oBanue

oucpean 11 BpEMCHHOI'O
XpaHCHUA NaHHBIX

https://m.edsoo.ru/UZO06WG18Q

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

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0

37

[IpakTnueckas pabota 1o Teme
"Ucnonw3oBanue ouepenu”

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

38

Jepesbs. Peanusanus nepesa ¢
MTOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonunbIe (OMHAPHBIE) T1EPEBbSI.
[Toctpoenue nepesa miis
3aJIaHHOTO apU(METHIECKOTO
BBIPAXKCHUS

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTnueckast pabota 1o Teme
"Mcnonb3oBaHue I€pEBHEB IS
BBIYUCIICHUS apH(PMETHIECCKAX
BbIpaKeHHI"

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




40

41

42

43

PexypcuBHBIC alrOpUTMBI
obxona nepeBa. Mcronp3oBanue
CTEeKa M o4epean Uil 00Xoaa
nepeBa

PexypcuBHBIC alITOPUTMBI
obxoma aepesa. Mcrnonp3oBanue
CTEeKa M o4epean sl 00Xoaa
nepeBa

Anroput™msl Ha Tpadax.
[TocTpoeHre MUHHUMATIBHOTO
OCTOBHOTO JIepeBa B3BEIIICHHOTO
CBSI3HOTO HEOPHUEHTUPOBAHHOT'O
rpada

O6xox rpacda B rmybuny. O6xox
rpada B MUpUHY

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

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

https://m.edsoo.ru/PDOGDKZX5

44

KonnyecTBo pa3inuHbIX MyTeR
MEX/1y BEpIIMHAMU
OpPUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

https://m.edsoo.ru/OK5XBLF1B

45

46

47

Anroput™m JlefKCTpHI.

[IpakTryeckas pabora o Teme
"Brunciienue QIUHEL
KpaT4aillIero myTyu Mex1y
BepIIMHaMu rpada (aaropuTm
HeiixcTpsbr)”

Anroputm ®noiina—Yopmasmia

https://m.edsoo.ru/CRN45WQ0O59

https://m.edsoo.ru/OPUC4APCM

https://m.edso0.ru/4T2Y64Y1Y

48

3ajauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO

https://m.edsoo.ru/OB03M36FA




49

50

51

52

MIPOrpaMMHUPOBAHMUS:
BBIUHCJIEHUE PEKYPCHUBHBIX
byHKIUI

[IpakTuueckas pabota 1o Teme
"Beruncienue pekypCcuBHbIX
(GyHKIUH C TOMOIIBIO
JUHAMHYECKOT 0
IIporpaMMupoBaHus”

3aaun, pemiaeMble ¢ TOMOIIBIO
JUHAMHYECKOTO
MIPOrPaMMHUPOBAHHUS: TTOACUYET
KOJIMYECTBA BAPUAHTOB

[TpakTrueckas paboTa Mo Teme
"Tloxcuér koMUeCcTBAa BAPUAHTOB
C MOMOIILI0O JUHAMUYECKOTO
IIPOrpaMMUpPOBaHUA"

3amauu, pemraeMbple ¢ TOMOIIBIO
JTUHAMHYECKOTO
MPOrPaMMUPOBAHMUS: 33141
ONITUMMU3AINH

https://m.edsoo.ru/I139CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU

53

[TonsTHe 0 mapagurmax
nporpammupoBanus. O63op
S3BIKOB ITPOrpaMMUPOBAHUSA

https://m.edsoo.ru/E8SL36V11V

54

TToustue 00 00BEKTHO-
OPHUEHTHUPOBAHHOM
MPOrPaMMHUPOBAHUH

https://m.edsoo.ru/XQP3TUBLF

55

O0bexThI U Ki1accsl. CBoiicTBa U
METOIbI OOBEKTOB

https://m.edsoo0.ru/6JQJC1GXS




56

57

OOBEKTHO-OPUEHTUPOBAHHBIHN
aHaIu3

[IpakTuueckas pabota 1o Teme
"Mcnonp30BaHuE rOTOBBIX
KJIaCCOB B Iporpamme"

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9UOX7ZSAH

58

Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
oAxo/a

https://m.edsoo.ru/1PCNI90X2

59

[IpakTnueckas padbora
"PazpaboTka nmpocToii
IIPOTPaMMBI C UCTIOIH30BAHUEM
KJ1accoB"

https://m.edsoo.ru/OSXBALUVU

60

61

62

Nuxkancyisanus. [Ipaktuaeckas
pabora o Teme "Pa3paboTka
KJIacca, UCTIOJIb3YOIIETO
WMHKATCYJISAIH"

Hacnenosanwue. [Tonumopduzm

[IpakTnueckas pabota 1o Teme
"Pa3zpaboTka nepapxuu Kinaccon"

0.5

https://m.edsoo.ru/ XWFD3SRL6

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92

63

64

65

Cpensi ObICTpOH pa3zpaboTKu
nporpamm. [IpoektrpoBanue
uHTepdeiica moap30BaTess
[TpoexTupoBanue uHTEpdeiica
IIOJIL30BaTEIIS

Hcnonbs3oBanne roToBbIX
yIPaBISEMBIX JIEMEHTOB IS
nmocTpoeHus uarepdeiica

https://m.edsoo.ru/IL6XE9IBF

https://m.edsoo.ru/18FFURCHI

https://m.edsoo.ru/8440Q1ZXE4

66

[IpakTuueckas pabota 1o Teme

https://m.edsoo.ru/M7J3MMDEI




67

"Pa3paboTka mporpaMmsl ¢
rpaduaeckum uaTepdericom”
N3ydenne BTOporo si3bika
MIPOrpaMMHUPOBAHUS

https://m.edsoo.ru/LO9PRNA7S

68

69

70

71

N3yueHne BTOPOro si3bika
IIPOrpaMMHUPOBAHUS

OTansl KOMIIBFOTEPHO-
MaAaTEMaTH4ICCKOI'oO
MOACIIMPOBAHUA

Jluckperusanus npu
MaTeMaTH4eCKOM
MOJIETTUPOBAHUU HETPEPHIBHBIX
npoueccoB. MoienupoBanue
ABHUKCHU S

[TpakTrueckas paboTa Mo Teme
"MopaenupoBaHue IBUKEHUS"

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKIQ1UO

https://m.edsoo.ru/YCLZ4UHHA

72

MopenupoBanre OMOJIOTUUECKUX
cucreM. [IpakTuueckas padbora
o reMe "MopenupoBanue
OMOJIOTHYECKHX cucTeM"

0.5

https://m.edsoo.ru/925RWHI1WH

73

MaremaTndecKkue MOJIEIH B
SKOHOMHUKE. BEMuCIUTEIbHBIE
SKCHEPUMEHTBI C MOJIETISIMHU

https://m.edsoo.ru/HYZZHAQZI

74

BepositHOCTHBIE MOAENH.
[IpakTnueckast pabota 1o Teme
"MIMUTalIMOHHOE MOJICIIMPOBAHUE
¢ MOMOIIBIO MeToa MonTe-
Kapmo"

0.5

https://m.edsoo.ru/RSDL7ZK22




75

76

KOMHBIOTepHOC MOACIIMPOBAHUC
CHUCTCM YIIPaBJICHUA

O6paboTka pe3yabTaToOB
IKCIIEPUMEHTA

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/VSBW4WV43

77

78

79

80

81

TabnuaHbIe (pensinoHHbIe) 0a3bl
JTAHHBIX

[Touck, copTupoBka u
¢buIbTpanus JaHHBIX. 3aMPOCHI
Ha BBIOOPKY JaHHBIX. 3alIpOCHI C
rnapaMmeTpamu. Beraucisemblie
II0JIs1 B 3a11pocax

[IpakTnueckas padboTa 1Mo Teme
"Pabora ¢ roToBoi 0a3oi
MaHHBIX"

MHororabanyHsie 0a3bl JaHHBIX.
Tumnsl cBsA3ei Mexay TaOIUIaMH.
Buemnnii kimod. [{emocTHOCTB
0a3el JaHHBIX

[IpakTryeckas pabora o Teme
"Pa3zpaboTka MHOTOTAOIMYHOM
6a3bl 1aHHBIX"

https://m.edsoo.ru/ISQMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

https://m.edsoo.ru/XPHQBTDMS

https://m.edsoo.ru/4FHJ25TDD

82

3anpockl K MHOTOTA0 TMYHBIM
0a3aM JaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

84

[IpakTnueckast pabota 1o Teme
"3ampockl K MHOTOTA0 TMIHON
0ase 1aHHBIX"

SI3bIK yIIpaBiIeHUS JaHHBIMU
SQL

https://m.edsoo.ru/FOYXMVOB7

https://m.edsoo.ru/PJIMOPKOMR




85

86

[IpakTuueckas pabota 1o Teme
"VnpagneHnue JaHHBIMU C
MOMOIITBIO si3bIKa SQL"

Hepensimmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIC CHCTEMBI

https://m.edsoo.ru/GL552SSUD

https://m.edsoo.ru/8§YQXGKB6U

87

88

89

90

NHTepHeT-npriioxkeHus

[TonsiTue o cepBepHOM U
KJIMEHTCKOM 4acTsaX cauTa.
TexHonorus «KIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATK!

OcHoBbI a361ka HTML
[IpakTuueckas pabora 1o Teme

"Co3zaHue TEKCTOBOI BeO-
CTpaHUIlbI"

https://m.edsoo.ru/VUNNCDB4U

https://m.edsoo.ru/N6DWP4IRG

https://m.edsoo.ru/G2HZZBEEJ

https://m.edsoo.ru/DD7JRDZ9N

91
92

OcHoBol a361ka HTML
OcHoBbI a1361ka HTML

https://m.edsoo.ru/QY71J10R7
https://m.edsoo.ru/YLBK9SMHJ

93

[IpakTnueckas pabota 1o Teme
"Co3nanue BeO-CTpaHHUIIbI,
BKJIFOYAIOLIEN MYJIbTUMEIUWHbIE
00BEKTHI (PUCYHKH, 3BYKOBBIE
JaHHBIC, BUIE0)"

https://m.edso0.ru/6EIX04QCK

94

OCHOBBI KaCKaJaHBIX TaOIHUI]
ctuneit (CSS)

https://m.edsoo.ru/V6H31EQRS

95

[IpakTuyeckas pabora o Teme
"Odopmiienue crpaHUIlbI
MTOMOIIIBIO0 KaCKaTHBIX TAOIHIT
cTuieit”

https://m.edsoo.ru/MGSEDM7TA




96
97

Cuenapuu Ha s3bike JavaScript

Cuenapun Ha si3p1ke JavaScript

https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6

98

99

®opmbl Ha BeO-CTpaHULIE

[IpakTuyeckas paborta 1o Teme
"O6paboTka 1aHHBIX GopM"

https://m.edsoo.ru/EPV5SADCQR

https://m.edsoo.ru/KFCH27ELA

100

Pa3memenue Beb-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka ¢aiiioB Ha
calTt

https://m.edsoo.ru/Y6VM4R542

101

KanpupoBanue. McnpaBnenue
NepCIEeKTUBBL. [ ncTorpaMma.
Koppeknus ypoBHe#, KOppeKkuus
ngeta. OdecuBeyrBaHue
[BETHBIX N300paskeHMi

https://m.edsoo.ru/IHJ27RN3F

102

BBog n3obpaxenuii ¢
WCTIOJIb30BAHNUEM Pa3TMYHBIX
U (POBBIX YCTPOHCTB.
[IpakTnueckas pabota 1o Teme
"O6paboTka HMPPOBBIX
¢dororpaduii”

0.5

https://m.edsoo.ru/7GRK7JKF5

103

Perymb. PaGota ¢ obmactsimu.
Ounbtpsl. [IpakTnueckas padora
o TeMe "Perymib nudpossix
¢dotorpapuii”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

105

MHorocnoiiHble H300pakeHus.
TexcrToBwle caou. Macka ciosl.
Kanansl. Coxpanenue
BBIIEJIEHHON 00J1acTH

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/OZ8ER32MA

https://m.edsoo.ru/Z6PF79AG0




"MHorocnoitubsie n300paxeHus"

[ToaroroBka wiLTFOCTpauM IS
BeO-caiToB. [IpakTnueckas

106 pabota 1o Teme 0.5 https://m.edsoo.ru/7QFGI9KBYK
" AHUMHpPOBaHHBIE
n3o0paxeHus"
Bexropnas rpaduka.

107 BekTopuzanus pacTpoBbIX https://m.edsoo.ru/PIRONJEXW
n300pakeHUI

jog lpakriiecia pabora o reme 1 https://m.edsoo.ru/W84Z3DOGI

BekropHas rpaduka

[TpuHIMIIBI TOCTPOCHUS U

109 penaKTUPOBAHUS TPEXMEPHBIX https://m.edsoo.ru/KBPNWPJEA
MOZEeIIeH
[IpakTuueckas pabota 1mo Teme

110 "Co31anue npocThIX 1 https://m.edsoo.ru/2XDCSNKUP
TpEXMEpHBIX Mozeei"”

111 Cerounsie Moenu. Marepuabl https://m.edsoo.ru/WF3AMVD2FH

112 ?paKTquCKaﬂ pa60"T a o Teme 1 https://m.eds00.ru/Z917SRT8Z

CeTo4HbIE MOJEITH

113 MozernpoBariite HCTOHHHKOB https://m.edsoo.ru/TXULSGD3U
ocseleHus1. Kamepsl
[IpakTnueckast pabota 1o Teme

114 1 https://m.edsoo.ru/I78NVIQDI
"Pennepunr"

1|5 | MuTHBHbIE TexioorH (3D- https://m.eds00.ru/6W1WT296C
MIPUHTEPHI)

116 Hortsrite o BHpTyaTBHOIM https://m.edsoo.ru/BZDFAHW04

PCAIBHOCTH U JIOMOJIHEHHOM




PEAITBHOCTHU

117 PesepBHOe Bpemst 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOE Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PesepBHOe Bpemst 1 https://m.edsoo.ru/11GT2RYIK
120 PeszepBHoe Bpemst 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpems 1 https://m.edsoo.ru/70QVL280H
122 Pe3epBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHOE Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 Pe3epBHOE Bpems 1 https://m.edsoo.ru/V1O1XFZX3
125 PesepBHoe Bpems 1 https://m.edsoo.ru/TUTIIED92
126 PesepBHOE Bpemst 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHoe Bpems 1 https://m.edsoo.ru/LV8CIMOG6R
128 Pe3epBHOE Bpems 1 https://m.edsoo.ru/OUQIILVQF
129 PesepBHoe Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHoe Bpems 1 https://m.edsoo.ru/T6EXN3WBVK
131 PeszepBHOe Bpemst 1 https://m.edsoo.ru/3H6SCO6XT
132 PesepBHOE Bpems 1 https://m.edsoo.ru/1LACVP5G8
133 PesepBHOE Bpemst 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHOE Bpems 1 https://m.edsoo.ru/EPSMZV6J8
135 PesepBHOE Bpemst 1 https://m.edsoo.ru/ET8F6XPS
136 PesepBHOE Bpems 1 https://m.edsoo.ru/G7913B48L
OBIIEE KOJIMYECTBO YACOB 110 136 36.5

[TPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011Iero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIHMOHUPOBAHHS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJICHWE HaBBIKAMH pPabOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
ofecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3aJa4 1O  BBIOpaHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allMM U

(1)YHKI_[I/IOHI/IpOBaHI/I5I KOMIIBXOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX IIPUHOUIIOB AOUCKPETU3AlUNU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHOHHONW CHCTEME CUHMCIEHHUS,
JENUMOCTb LIEJIBIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jyara3one; o0paboTka MHOTOPA3psSAHBIX IEJIbIX YHCEN;, aHaIu3

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

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Branenve OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHUA U pa6OTLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCTHX; HaJIM4ue HpCI[CTaBJIeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3JINYHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TteopeTMYeCKMM ammapaTtoM, TO3BOJISIIONIUM OCYIIECTBISITh
MIPEICTABJICHUE 33IAaHHOTO HATYypPaJlbHOTO YHCJIA B PA3IMYHBIX CHUCTEMax
CUHMCIICHUS; BBIMONHATH MPEoOpPa30BaHMs JIOTHUECKUX BBIPAKEHUH,
UCTIONB3YSl 3aKOHBI aNreOpbl JIOTHKHU; OMPEAENATh KpaTdyallluidi myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTeH MEXIy BepUIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3yJIbTaTOB, MOJYUYEHHBIX B XOJI€ MOEIMPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABISTh PE3YIbTATHI MOJAEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHQUIMPOBATH OCHOBHBIC 3a/laud  aHaIW3a JaHHBIX
(mporHo3upoOBaHUE, KJaccupukanus, KJIaCTepH3alys, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEA0BATCILHOCTh PEIICHHS 3aa4d aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BbIOOp ¥ (WJM) TIOCTPOCHHE MOJENH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTAaTOB

23

24

YMmenue onpenensite HHGOPMAIMOHHBIN 00BEM TEKCTOBBIX, IpadUUIeCKuX
¥ 3BYKOBBIX JIAHHBIX IIPH 33JIaHHBIX MMapaMeTpax ITUCKPETU3AUHN. Y MEHHE
ONpENENATh CPENHIOI CKOPOCTh Mepeladyd  JaHHBIX, OLCHHUBAThH
U3MECHEHHE BPEMEHU TIepelayd Mpu H3MEHEHHH HH(OPMALUOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHune CTpouTh KO, OOECIEeYMBAIOIIMK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJ, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COJEpKalllel 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornepanru B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKA3bIBAHUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUA

YMeHue pemiath alropuTMUYECKHE 3a7aud, CBS3aHHBIE C aHAIH30M
rpadoB (3amayu MOCTPOCHHSI ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IMyTEH MEXITY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIIMICCKOTO rpa(ba)

2.8

YMeHue ucnonb30BaTh JepeBbsl IPU aHAJIN3€ U MOCTPOECHUU KOAOB M IS
Ipe/CTaBiIeHus apu(METHUECKUX BBIPAKEHHUH, NpU pEIIeHUWH 3a/1ad
IIOMCKAa U COPTHUPOBKM; YMEHUE CTPOUThH JEPEBO UIPHl MO 3aJaHHOMY
aIropuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIOJb30BaHUS KOMIIBIOTCPA PEC3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CyMMHpPOBaHHME 3JEMEHTOB MaccHUBa, COPTUPOBKA MacCHUBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

2.11

Branenue yHUBEpCAaTbHBIM — A3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax IJaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
YVOPaBJISAIONIME  KOHCTPYKIIMM;  YMEHHE  OCYUISCTBJISATh  aHAIIN3
NPEAJIOKECHHONM ~ TPOrpaMMbl:  ONPEACNSITh  Pe3yJbTaTbl  PabOThI
MPOrpaMMBbl TP 3a/IaHHBIX MCXOJHBIX JAaHHBIX; ONPEAENATh, MPH KaKUX
UCXOIHBIX JIaHHBIX BO3MOXXHO IIOJIYY€HHE YKa3aHHBIX pPe3yJbTaToB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OIMUOKe B paboTte
nporpamMmsbl;  (OpMyNIHpOBaTH  MPEMIOKEHUS MO  YJIYYIICHUIO

MIpOorpaMMHOIo KoJia

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YMCell, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHWCIa B BUAE HaOoOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0XJIEeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LHdpHI
HaTYpaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHs C OCHOBaHHUEM,
He npeBblmaonmM 10; BbluucieHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MacchBa WJIM YHCJIOBOM MOCIEA0BATENbHOCTH (CYyMMBI,
IIPOM3BEIEHUS  CPEAHEero  apu(@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA AJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUIN Ha JMaNa3oH UX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIEPEBbsI); MPUMEHSTh CTaHIAPTHBIE U COOCTBEHHBIE MOANPOTPaMMBbI IS
00pabOTKM YUCIIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHELIC T216J'II/ILIBI JIIsL aHaJIn3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIMYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBBIBaTh JIHUYHOE WH(GOPMAIMOHHOE IMPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEILHBIX CEPBUCOB




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

Hudposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUMIIBI MOCTPOEHMS WU anapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnporokosnbl. Cerb HWMurepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeéH. Paznenenune IP-cetu na

IIoACECTHU C IIOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [lowck B (aitioBoii cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGmoHsl i omucaHus
rpyni ¢ainos

CkopocTp mepenaud  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudpoanue nanHpIXx. CUMMeTpUYHble U HecuMMeTpuuHble MmUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Buxenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00Hapy>KMBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. PaccrosiHre Xammunra. KonupoBanue ¢ HOBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
Teopetnueckrue 0CHOBBI UHPOPMATUKHI

JlBonuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MOMOIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHue OIHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXonbl K OIEHKE KojauuecTBa HHGpopMauuu. EauHUIBI
U3MEpeHusi KonuuecTBa uWHGpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina [llennona

Cucremsr cuucienus. Pa3BépHyTas 3amuch IeNbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHus. CBoWCTBa MO3UIIMOHHOW 3alUCH YHCIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA 1IEJIOr0 uncia u3 P-uuHo# cucteMbl cuucieHus

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEYHOH P-uuHON npoOu B JAeCATUUHYIO.
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2.5

AJropuT™M mepeBoJa LENOTr0 Yucia U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nunyto. llepeBoy KoHeYHOH aecsaTHuHOW Jpobu B P-munyto. JIBomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYMCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue orneparyy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHASI CUCTEMa CUUCIEHUA. J[BONYHO-/IeCITHYHAs CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuporka ASCII. OgHobaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIEHUM

2.6

2.7

2.8

29

KomupoBanue n3obpaxenuii. Ouenka nHGOpMaOHHOTO 00bEMa TpaPrUeCKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IHC KOOAUpOBaHUA IBETA. L[BGTOBI)IG
monenu. KogupoBanue 3Byka. OneHka HMH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3aJaHHbIX YaCTOTC JUCKPCTU3ALUU U PA3PAAHOCTH KOJUPOBAHUA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanuy 1 onepanuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpsl JIOTMKH. OKBUBAJIEHTHBbIE HPeoOpa3oBaHUS JIOIMYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHUM.

Jlormueckue ¢GyHKIMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIMH OT KOJTIMYECTBA apTyMEHTOB.

Kanonnueckue opMbl JOrHYECKUX BBIPAKECHUN

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUpYEMOMY OOBEKTY WM mporeccy. DopManu3aiius IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YAOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpencraBnenue 1enbIX 4YHCET B MaMATH KommbioTepa. OrpaHMYeHHOCTb
Juarna3oHa 4Yuced MpH OrpaHMYEHUM KojJudecTBa paspsaoB. llepenonnenue
paspsnHON ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KOJ] OTPUIATEIbHBIX YHCEIL.

[ToGutoBbIe Jormueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  casurd. IlludpoBanne ¢ mOMOIIBIO MMOOMTOBOM  OIepaIuu




2.12

2.13

2.14

«uckmouaromiee UJIH»

[IpencraBiacHue BEIECTBEHHBIX YMCEN B NMaMATH KOMIIBIOTEpA. 3Hadaulasi 4acThb
U NOopsAoK uMcia. Jluama3oH 3HAa4eHMM BeELIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHMUS BEIECTBCHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BpllonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

onoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTH. PelieHue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMyTH MEXAY BeplIIMHaMU Tpada, ompeaeneHUEe KOJIUYeCTBA
pa3IMYHBIX MyTeH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOIO AIMKINYECKOTO
rpada)

HepeBbs. bunapuoe nepeBo. JlepeBps moucka. CrocoObl 00xofa aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcronb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ TosiHON nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETHH WIPbl B TabnuyHOW (dopMme.

BBII/IFpBII_HHBIC H IIPOUT'PBIITHBIC ITO3HUITUU. BBII/IFpLIH_IHHe CTpaTeruun

CpeI[CTBa HCKYCCTBCHHOTI'O HHTCIIJIICKTA. I/I,I[eHTI/I(I)I/IKaI_[I/ISI n IIOUCK
I/I306pa)KeHI/II\/’I, paclio3HaBaHUEC JIUII. Hcnons30BaHue METOIOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp30BaHEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHS anropurMma. MammHa ThIOpHHra Kak yHHMBEPCAJIbHAS

MOJEJb BBIYMCICHUM

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIIONB3yEeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOOHBIX JaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX aAITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT pa3jIMuUHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] HCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOAHBIX JAaHHBIX, IPHU KOTOPLIX aJITOPUTM MOXKCT JaTh Tpe6yeMLII>'I pe3yiibTaT

Anroput™mbl 00pabOTKHM HATYypalbHBIX YHUCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CHUCTeMax CYHUCICHHUs: pa3OMeHHe 3aluch 4Yucia Ha OTAENbHbIE IUQPHI,
HaxOXXJICHHE€ CyYMMBbI W TIpoW3BeleHUs IU(]p, HAXOXKICHUE MaKCUMAIbHOU

(MUHUMATBLHOM ) I (PHI.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOMKHUTENEH. ANTrOpUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHana3oHe

C MIOMOIIIBIO ATITOPUTMA «peieTo JpartocheHa

3.5

MHOFOpa3p5[,I[HBIe OeJIbIC Yuciia, 3aga4u I[.]'II/IHHOI‘/'I apI/I(i)MeTI/IKI/I

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UKIbI 10 IEpeMEHHOM.

O0paboTka MaHHBIX, XpaHALIMXCS B (aitnax. TekcToBble W JABOUYHBIC (HAIIIbIL.
daiinoBsle mepeMeHHble ((aitoBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (IpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PexkypcuBHble npoueaypsl U pyHkuuu. Mcnonp3zoBaHue crexa ais

oprann3anv pCKypCHUBHBIX BBI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momollbio nojdopa mnapamerpa. UHCIEHHbIE METOJbI
pelieHusl ypaBHEHHMH: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCIICHUE JUIMH KPUBBIX. Bhramcienue ruromaznei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck wmakcumyma (MUHUMyMa) QYHKLIUH OJHOW IE€pPEeMEHHONH MeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrPaMMHUPOBAHHUS JIJIsl 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHHH CHMBOJA B CTPOKE,
pa3OueHre CTPOKH Ha CJI0OBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JIaHHOW CTPOKH, 3aMEeHa HalIEeHHOW MOACTPOKH Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM ani(haBUTE, YIAOBIETBOPSIOIINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcel. BpergucieHne  0000IMIEHHBIX
XapaKkTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BAaTEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CpEIHEro apuMETHYECKOro, MUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBIIETBOPSIOIINX
3aJJaHHOMY YCJOBHIO). JIMHEHHBIH MOWUCK 3aJaHHOTO 3HAYEHUs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMU MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpoOBKa
cnusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC




3.11

3.12

3.13

JIByMepHbIE MacCHBBI (MaTpuLbl). ANTOPUTMBI 0OpabOTKH  JIBYMEpHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHUBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIEHHE MaKCHUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOIO MacCHBa, 1€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

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

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUA. Bbrumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. I[locTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBAHHOro rpada. KomauuecTBo pa3nuyHbIX
nyTed MeXAy BEepLUIMHAMU OPUEHTHPOBAHHOTO alMKIMUYECKOro rpada. AIroputm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMsl 00xona faepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a AepeBa

JluHaMHUYeCKOe IPOrpaMMUPOBAHNE KaK METOJ PELIEHUS 33a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILIBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLUH, MOACYET KOIUYECTBA

BAapuaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMcTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TOIXOJA.

Wukancymnsuus, Hacae10BaHue, MoJIuMophu3m
WNHudopmanoHHbIe TEXHOJIOTUU

Ananu3 npanHblx. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. [lociemoBaTenbHOCTH
perieHus 3a/1ay aHan3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OUMCTKA M OIIEHKA
KauecTBa JaHHBIX, BBIOOp M (WMJM) TIOCTPOSHHE MOJENIH, Mpeodpa3oBaHUe
JAHHBIX, BU3Yyalu3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTaToB. [Iporpammubie
cpenctBa u HMHTEepHeT-cepBUCH UIsi 00paOOTKM M TIPEICTaBICHUS JTaHHBIX.

Bonwmue manasie. MammaHoe 00ydeHne

4.2

AHanu3 JaHHBIX C TIOMOINBIO JJICKTPOHHBIX TAOJUIl. BBIYUCIIEHHWE CYMMBI,
cpenHero  apudMeTHyecKkoro, HauOosbmiero (HAaMMEHbBINETO)  3HAYCHUS

nuamnasoHa. Beraucnenue kodpduIMeHTa KOPpESIuu JBYX PSIIOB JaHHBIX.




[TocTtpoenne crombuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkiui. [lon6op nuHUYM TpeHAa, pelieHre 3a1a4y IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanuss 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJEIM B OKOHOMHUKE. BbrunMciIuTEIbHbIE
JKCIIEPUMEHTHI ¢ MojensaMu. OO6paboTka pe3ysibTaToB ASKCIepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O00BEKTOB M TMpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3yJibTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapio. NmurannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabiuia — mpecTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. Iloie, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka U (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C IapaMeTpaMu.
Beruucnsemsle nosist B 3anpocax.

MHuorota0iauunble 0a3bl AaHHBIX. THUIBI CBs3ell Mexay TabnuuaMmu. BHemHuit
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MoOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.

[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopmieHHs Oubianorpapuueckux

CCBIJIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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