MHWHHUCTEPCTBO IMPOCBEHIEHUA POCCUHMCKOM ®EJEPAIIIN
MuHucTepcTBO 00pa30BaAHUA M HAYKH AJITACKOr0 Kpast
Komuter no oopazoBanuio ropoga bapuay.ia

MBOY "I'mmuaszus Neq42"

PACCMOTPEHO YTBEPXJIEHO
[Ienarornueckuii COBET Jupekrop
['pebenkun N.A. I'pebenkun N.A.
[Homep npukaza] ot «14» 07 [Homep npuxaza] ot «18» 08
2025 1. 2025 T.
PABOYASA ITPOT'PAMMA
(ID 6997317)

yueOHoro npeamera « MupopmaTuka» (yriry0JEéHHbIN YPOBEHbD)

115t ooyuaromuxest 10 — 11 kiaccos

r. bapuaya 2025






MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEro  OOIIEeTo
obpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o undopmaTrke 1aéT NpeAcTaBiICHUE O HEIsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUaIOLIUXCs CPECTBAMU YUeOHOT 0 pemeTa
«Uudopmaruka» Ha yriiyOnéHHOM YpOBHE, YCTaHaBIMBAaeT 0O0s3aTEIbHOE
IpEeIMETHOE COJepKaHUe, IPETyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpeelsieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
Na€T MPUMEPHOE pacIpesiesieHHe Y4YEOHbIX YacoB MO TEMaTHUECKUM pasJesiaM
Kypca ¥ pEKOMEHIyemMylo (TPUMEpHYI0) IMOCIEeIO0BATEIIbHOCTh UX HW3YUYECHUS C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JOTHKH Y4eOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

[TporpamMMma 1o uHGOpMATHKE ONpPEAEIIAET KOIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEePUCTUKU YU4EOHOr0o MaTepuaia Jyisl KaXI0ro Tojia U3y4eHHs, B TOM YHCIIe
JUISL COIEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyJaronuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrecranuu). [IporpamMmma no undopmaTike sBISETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
MOYPOYHOIO MJIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JWCHUIUIMHBI, HW3y4Yaromei
3aKOHOMEPHOCTH MPOTEKAHUSI M BO3MOXKHOCTH aBTOMAaTHU3aIlUU WH(POPMAITMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE = 00lacT  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ©  HWH(OOPMAIIMOHHOM
JESITEIIbHOCTH.

Kypc uHbopMaTuku a5 ypoBHsS CpeaHEro 00Iero oO0pa3oBaHUs SBISECTCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuXcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha cojiep)KaHue Kypca WH()OPMATUKUA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalnui0 U 0000IIeHNe
3TOTO OTIBITA.

Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3ydeHHs ydeOHOro mpeaMmera
«UHpopmaTtuka» OpUEHTHPOBAHBI Ha TOJYYEHHWE KOMIIETEHTHOCTEH st



nocyenytonen npodecCHoHaTbHOW NIeATeThHOCTH KaK B paMKax JIaHHON
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHAsl MpeAMETHash 00JIacTh, Paclo3HABAHHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO0/IbI
K U3YUYECHUIO SIBICHUN, XapaKTEPHBIX JJI1 U3y4aeMOi IpeAMETHOM 00JacTu;

YMEHHE pelniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajauu,
XapakTEepHbIE JUIsI HCHOJIb30BAHUS METOAOB M HWHCTPYMEHTapus JaHHOU
peIMEeTHON 00JIacTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBSA3AX CO CMEXKHBIMU 00JaCTIMU
3HAHUM.

B pamkax yriay0ia€HHOro ypoBHsSI M3yudeHHs MH(DOpMATHKU OOeCcrieurBaEcTCs
1[eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYarONIMXCsS K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3aiusax  nOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHKeHepus, MH(OpMallMOHHAsT O€30MacHOCTh, MH(OPMALIMOHHbBIC
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHbIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUU, CUCTEMbI paCIpe/IeIEHHOTO peecTpa, TEXHOJOTUU BUPTYAJIbHOU H
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3yudeHusi yuyeOHoro mnpeamera «WUudopmaTuka» Ha
yriyOJEHHOM  ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBHUSIX pa3BUBAIOIIETOCS MH()OPMALIMOHHOTO OOIIIECTBA
M BO3pacCTallleil KOHKYPEHUMU Ha pbIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopMaTuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3an4arh (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha KU3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
SKOHOMMYECKOTO, TMOJIUTUYECKOT0, KYJIbTYpPHOrO, HOPUIUYECKOTO, MPUPOIHOIO,



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

IPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTHU JIFOJIEH, BOBJICUEHHBIX B CO3/IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCcTpaHeHre HH(OpMAIIY;

CO3/IaHHE YCIIOBUH JUIS Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALIMM OOYYarOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu yuyeOHoro mpeamera «MHdopmaThka» BBIIEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «LludgpoBasi rpamMoTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IU(GPOBOrO OKPYKEHHMs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALIMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUMHBIA anmapaT WH()OPMATUKH, BOIPOCH KOJUPOBAHUS HWH(MOpMALUH,
U3MEpeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI aIreOpbl JIOTMKU U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHS.

Pasznen «AaropurMbl M NPOrpaMMHMPOBAHHE)» HAIPABIECH HA PAa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHUS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHNE HABBHIKOB pEAM3aIlMU MPOrPaMM Ha SI3bIKaX MPOrPaMMHUPOBAHHS
BBICOKOI'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydeOHoro npeamera «HpopmaTikay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTE€IBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI JIJISI U3YUEHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

YrinyOnéHHbId  ypoBEeHb U3Y4YEHHUS HMHPOPMATHKU PEKOMEHIYyeTCs IS
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIMOHHYI0 c(epbl eATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3YyUYEHUS
nH(pOpMaTHKU 00ECIIEYNBACT: MOATOTOBKY OOYYaIOIIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATLHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTUH U HWH)KEHEPHbIE
CIELUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIIEIOBATEIBCKON JESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMH OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, TOJATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Clladye
EnuHoro rocymapcTBEHHOTO PK3aMeHa 1o HHpopMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeaeiax OJHOTO Trojaa OOyYeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENS IpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJITAHUPOBAHMSL.

OO1ee ynCIIo YacoB, pEKOMEH0OBAHHBIX ISl M3YYeHUS MHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 daca B Heneno), B 11 kimacce — 136 vacoB (4 daca
B HEJICIIIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC

Hu¢posasi rpaMOTHOCTH

TpeboBaHMs TEXHUKH O0€30IIaCHOCTHU U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHUYECKOE BBIOJHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
IOMOIIBIO IKH. KOHTpOJUIephl BHENIHUX yCTPOMCTB. [IpsAMOil TOCTyI K NaMsATH.

OCHOBHBIE ~ TEHJICHUHMHM  Pa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemol. CylepKOMIBIOTEDBI.
PacnipenenéHHuble BbIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOuiibHbIE TUPPOBBIE YCTPOKWCTBA U MX POJIb B KOMMYHUKaLMSIX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POOOTH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IpPOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. IlapamnenbHoe mnporpaMMHUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHure. OrnepariOHHbIE CHCTEMBI. Y TUIIUTBHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JEUMHCTAULALUSA  IPOTPaMMHOIO
obecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHuss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namstu. [llabnons! 1u1st onMcanus rpymnmn Qaityios.

[TporpamMmmMHoe obecnieuenue. JIMeH3upoBaHUE MPOrPAMMHOI0 O0eCIIeUeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nU(ppoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokosbl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOoKOBI
creka TCP/IP. CucreMa JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomibr0 Macok nonacereid. CereBoe
aagMuHuACcTpupoBanue. [loydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M C y3JIoM ceTu. OmnpenerneHre MaplipyTa JBHKECHHUS
MTaKETOB.

Bunet  npestenbHoctn B cetu  Uutepuer. CepBucel  MHTepHeTa.
["eonnpopMalmonHbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

["'ocynapcTBeHHbBIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMAbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosyueHHOU nHpopmanuu. OTKpBIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKUE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui. OO1ue mpodsieMbl 3alUThl
uHdopmaluu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3aThl HHDOpMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3WPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe oOecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIEeHIIMANBbHON HHPOpPMAIIUK, XPaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHOe mporpaMMHOe 0OecledeHHe U CIIOCOOBI
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpoIecchl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTU3auu uHOopMaIuu, MpeaHa3HAYCHHOW IS XpaHEeHWs, Tepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KkogupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHM, 3alMCaHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOILBIO
nepeBa. EnuHMIIBI U3MEpeHHs KonuecTBa HHPpopMauuu. AnpaBUTHBIA MOAXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3pépHyTasi 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3aluCH YuUCa:
KOJIMYECTBO IU(p B 3allKCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAa 1IEJI0ro yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBOJa KOHEUHOM P-uuHON npoOu B AECATHUYHYIO.
ANTOpUTM IEpEBOAA LIEJIOT0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIIEHMS B P-nuHYyIO.
[TepeBoa KOHEUHOM AecATHYHON NpoOu B P-nunyto. /[BomuHas, BOoCbMepu4Has u
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTndeckue



omnepanuy B NO3MLUHOHHBIX CHCTEMAax CUMCIECHMA. TponyHas ypaBHOBELICHHAs
CHUCTEMA CUHCJICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpHoOaliTHbIE KOAMPOBKH.
Cranpapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3o0Opaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpauuecKux NaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TTyOuHEe KOAUPOBAHUS IIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
[P 33IaHHBIX YaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. BpIcKa3biBaTenbHblE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy111€CTBOBAaHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. TaOnuubl UCTUHHOCTU. Jlornueckue BBIpAKEHMS.
Jlornueckne TtoxkaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IML ICTUHHOCTH. JIOrnueckue onepanuy U Onepaluyi HaJl MHOKECTBaAMHU.

3aKoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE NPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLHIA OT KOJIMYECTBA apryMeHTOB. [1oIHbIE CUCTEMBI IOTHYECKUX (DYHKIIHIA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
NOCTPOEHHUS MO TaOJIMIIe UCTUHHOCTH.

Jlornueckue »3yeMeHTHI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX II0
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBieHne ILENbIX 4YHCE B NaMATH KoMmmbioTepa. OTrpaHUYEHHOCTH
JVara3oHa 4YMCEel NpH OrpaHUYEHWH KoJindecTBa pa3psanos. llepenosHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCEN.

[TobutoBbie normdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHA W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NI .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IMAMITH KOMIIBIOTEPA. 3HAdallas
YacTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAaHEHMSI BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OIPAHUYEHUEM KOJMYECTBA
pa3pAnoB. BellonHeHne onepanuid C BELIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OLIMOOK MPH BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPpaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alroputmoB. OrnpeaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3yJIbTarT.

Otanbl penieHus 3aAad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOYHBIX Tabmuiu. Otnanoussiii BbiBoA. [lomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunel gaHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxHble
ycnoBus. Lluknel ¢ ycinoBueM. Llukiel mo nepeMeHHo. B3ammo3aMeHseMOCTb
pa3MyHBIX BUJIOB I1UKIOB. HMHBapumanTt mukna. CocTaBleHHE LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONpeeIEHHOTO MHBApUAHTA LIMKJIA.

JloxymeHTHpoBanue nporpamm. Mcrnons3oBanue koMmmeHTapues. [loaroroska
OMMCAHMS MPOrPaMMbl U UHCTPYKIIUH JJIs1 TOJIb30BATES.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alucu 4Yucia Ha OTAENbHBIE IHU(PBI,
HAaxXOXXJEHUE CYMMbl W TpOU3BEIAEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMAaNBHOW) UG PHI.

HaxoaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juaria3oHe. [IpencraBinenue
yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM OBICTPOrO BO3BE/ICHUS B
CTEIECHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (PailJibl.
daitnoBble nepeMeHHbIe ((pailioBbie ykazaTenu). Ytenue u3 gaiina. 3anuce B aiii.

Pa36uenue 3amaun Ha moa3anadu. [lognmporpaMmel (Iporeaypbl U (GyHKIIHH).
Pexypcus. PexypcuBnbie 00bekThl ((pakransi). PekypcuBHBIE Mpolenypbl u
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKyPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OUOIMOTEKH fA3bIKA MPOTPAMMHUPOBAHUS.
[ToaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MmeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mepedopa, METOJ]l MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. Bbruucienue miomaaeit guryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MHUHMMyMa) (YHKIHM OJHOM TEPEMEHHON METOa0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH  s3BIKA
IPOTrPAMMHUPOBAHUS 11T 00PaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOMCK MOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepaius Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YKCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeIHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHEeNHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OHOMEpPHOro MaccuBa. lIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKA BcTaBKamMu). COpPTUpPOBKA CIHSHUEM.
beicTpas coptupoBka MaccuBa (anroputMm QuickSort). J[BomuHbBI TOHWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHble MaccHBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 3a/IaHHBIM IIPABUJIAM,
IOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PenaktupoBanue u QopmarupoBanue. [Iposepka
opdorpapun u rpammatuku. CpeacTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Ipoueccopax. O61auyHble CEPBUCH.
JenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUEe CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CpEICTBAa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3a/lauyd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupUKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBareinbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKe JaHHBIX,
BU3YyaJIM3alUsl JAaHHBIX, HHTEpIIpETalUs pe3yiabTaToB. [Iporpammueie cpencrtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bosbIine naHHbIE.
Mamnnnoe o0yuyenue. HTeeKTyalbHbIN aHaIu3 JaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CyMMBI,
CpeIHEro apu(PpMETHUECKOTro, HAanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAaThIX W KPYTroBbIX jauarpamm. I[locTpoenue rpadukos
dbynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pEIIeHWEe YPaBHEHUH C TOMOIIBIO M[MOJA00pa mapameTpa.
OnTuMmu3anys Kak NOWCK HAWIYYIIEero pelieHusl B 3a/laHHbIX yciaoBusX. LlemeBas
byHKUMs, orpaHrueHus. JIokanbHbIe U rI100aTbHbIi MUHUMYMBI 11€JIEBOM (PYHKIUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJMYecTBa HWH(GOpMaUMU. 3aKOH
annutuBHOCTH MH(popmanuu. @opmyna Xaptiu. MHpopManuss U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbiX. Ajroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTropuTMBI CKaTHUS TaHHBIX C IOTEPSAMU. Y MEHBILIEHHUE TJTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Uieu anroputmoB cxkarust JPEG, MP3.

CkopocTe TIepefaud JaHHBIX. 3aBHCHMOCTh BPEMEHM Iepefadd  OT
uH(OPMAITMOHHOTO O00BhEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONIINE
oOHapy>KMBaTh W HUCIPABJIATh OIIMOKH, BO3HUKAIOUIME TpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koauposanue ¢ noBropennem 0utoB. Koasl XsMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJEIN
MOJIEIIUPYEMOMY OOBEKTY WJIM MpoLEccy, Henu MoaenupoBanus. Gopmanuszanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3ylnbTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCIIPHUATHS YeOBEKOM. [ 'paduueckoe npeAcTaBiIeHUE JAaHHBIX (CXEMbl, TAOJHIIHI,
rpadukn).

I'padbr. OcHoBHBIE noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTH. Pemenne
ATOPUTMUYECKUX 3aj]ady, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHUE
ONTUMAJIBHOTO MYTH MEXIy BepiiMHaMu rpada, OompelneieHue KOoJUYecTBa
Pa3IMYHBIX yTeW MEXy BEPIIMHAMHA OPHUEHTUPOBAHHOIO allMKINYECKOTro rpada).

HepeBbs. bunapuoe aepeBo. [lepeBbs moucka. CrocoObl 00Xoja Jepesa.
[IpencraBnenne apupMeTHUECKUX BBHIPAKEHU B BHJE AepeBa. JIMCKpEeTHBIE UTPhI
JIBYX UTPOKOB C MoJHOW nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPhl B TAOIUYHON (hopMe. BBIMTpHILIHBIE U IPOUTPHIIITHBIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA W
pacrno3HaBaHMsl YCTHOM peun. KorHuTuBHBIE cepBUCHL. MeHTUUKaLKsI U MOUCK
U300paKeHUH, pacno3HaBaHUE UL, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHne METOIOB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmosiabp3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX cUcTeM. HelpoHHBIE CeTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopmann3anys NOHATHS aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucnenui. Tesuc Yépua—TrropuHra.

OneHka CIOXHOCTU BbluMcIeHHH. BpeMs paboTel U 00bEM HCIONB3yEMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHKa
ACUMIITOTHYECKOM  CIIOKHOCTH ~ QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuT™el. [IpuMepbl pa3nTuyHbIX aIrOPUTMOB PEILICHUS
OJITHOM 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck MHpOCTBIX YHUCEN B 3aJaHHOM JUAaNa3oHE C MOMOUIBIO AIrOpUTMa
«peuiero IparoceHar.

MHoropa3psaHbie LeIble Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpa)KE€HUA).  XO3II-TAOJIHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIs 33JaHHOT'O TEKCTa.

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

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOIO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpacda. KommuecTBo pa3auyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeHKCTpBL.

[epeps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYP. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmel o0xona nepesa. Mcnonb3oBaHue cteka u
ouepenu s 00xoaa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIICHUS 3aaad  C
COXpPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyH, PEUIAEMbIE C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIIU,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOorpaMMupoBaHun. OOBEKTHI U
kjaccbl. CBOMCTBa UM METO/bI O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.
Wukarncynsanus, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noJb30Bares. Mcrnons30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl IOCTPOCHHUS

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

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAHOBKA
3ajlayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJICIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MonienupoBaHue IBMKeHUs. MoaenupoBaHie OMOJIOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISIMH.

O6paboTka pe3yJbTaTOB AKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIpPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  IPOLIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yJIbTaTaM 3KCIIEPUMEHTA.

Beposaraoctabie  momenu.  Metoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBAaHHUS.

Tabnuunble (pensiuMoHHBIE) Oa3bl NaHHBIX. TaOnuua — mnpeacTaBiIeHUE
cBeJeHu 00 ogHOTHHHBIX oOBekTax. [lone, 3amuch. Kmrou Tabmmiel. Pabora ¢
roToBOil 0a30if nMaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lowMck, copTUpoOBKa WH
bunbTpanys TaHHBIX. 3ampochl HA BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosist B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIIBI CBA3E Mex 1y Tabnuuamu. BHemHui
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-npuiioxkenus. [loHaTre 0 cepBEPHON U KIIMEHTCKOM YaCTSAX CaWTA.
TexHOoNorus «KJIMEHT — CepBep», €€ TOCTOMHCTBA W HeNOoCTaTKU. OCHOBBI A3bIKa
HTML wu kackamnubix Ta0muiy ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xocTuHra. 3arpyska ¢aiiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PAa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(udpoBbIX (PoTOanmapaToB U MHUKPOCKONOB, BHUJEOKaMep, CKAaHEPOB U JPYIHX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKuus  ILBETa.
ObecuBeunBaHue 1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obnactsamu.
OUIBTPHL.



Mmnorocnoitabie u3zobpaxenus. TekctoBbie cinou. Macka ciosa. Kananebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnas rpaduka. IlpumutuBsl. M3MeHeHue mOpsAaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnons3oBanue KOHTYpOB. BekTopuzaius pacTpoBbIX H300paKeHUI.

[IpuHIUIIBI TOCTPOEHUS U PETAKTUPOBAHMS TPEXMEPHBIX Mojienell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHME HMCTOYHUKOB oOcBelleHus. Kamepsl.
ApnutuBHbIe TexHOJ0ruM (3D-npunTepsl). [loHATHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM pEasbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTH B IpoIlecce
peanu3alnuMu  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHGOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETro
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaThI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOMOPSIKA, COOJIONEHHE OCHOBOTOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOoOUHM, MUCKPUMHUHAIIMK TI0 COIHAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUIECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HaYeHUsI UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUU WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHUCJIE 33 CUET COOTFOACHUS



TpeOoBaHUII  0€30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

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

uHTEepec K cdepaM TPOPECCHOHATLHON ACATEIBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBAaHHEM U HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(HOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAIMOHHBIX TEXHOJIOTHMH B YCIOBHSAX
1ndpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHE IIEHHOCTU HAYYHOUW JIeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHUIYATbHO U B TPYIITIE.

B mporiecce moCTHKEHHSI THYHOCTHBIX PE3YIbTaTOB OCBOSHUS IIPOTPAMMBI T10
nH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS IMOLMOHATBHBIM MHTEIUICKT,
npeanojaramimii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AOMOITMOHAIEHBIM U3MECHECHHSM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpeMJIEHHWE K JIOCTHKCHUIO LETU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €ro MPU OCYIICCTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydeHuss HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocsi OyayT copMuUpOBaHbBl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHbIE y4e€OHbIC JIEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJISTUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIE
JENUCTBUS, COBMECTHAS JIE€ATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOru4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIHMpPOBaTh M aKTyaJIM3UpoOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LEJIN JACITEIBHOCTH, 3aJaBaTh IApaMeTPbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJISITh 3aKOHOMEPHOCTHU U MPOTUBOPEUHNS B pACCMAaTPUBAEMBIX SIBJICHUSIX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
L[EJI5IM, OLIEHUBATh PUCKH MOCIIEACTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaTbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX NPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH YUEOHO-UCCIEI0BATENbCKON U MPOESKTHOM ESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO/0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIMYHbIE BHJIBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluy, MpeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI U1 JOKa3aTeIbCTBAa CBOUX
YTBEPKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEJICHAIIPABICHHBII MOUCK IMEpEeHOca CPEeACTB U CIOCOO0B
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

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

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTh OpUTMHAIbHBIE MOJAXOAbl M pPELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMaTU3alul |
MHTEPIIPETALNIO HUH(POPMALIMU PA3IMYHBIX BUAOB U (JOPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYEHUS
uHpopMaMuu U IEJEBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OpMy
IIPEICTABIICHUS U BU3yaJIU3alUU;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKMX HOPM, HOPM HH(OpPMALMOHHON
0e3011acCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX chepax >KU3HU;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATAaTh KOH(I)J'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BATh MPEUMYILECTBA KOMAHIHOW M WHIUBHUIYaJTbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHUCTBUU C YUETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensaTh poJii ¢ YY€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThbl
COBMECTHOM padoThI;

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

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

OCYWIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

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

1) camoopranuzamnus:

CaMOCTOATENBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh paMKH YYEOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduIeKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBHM M MBICIUTENBHBIX IPOLECCOB, WX PpE3YyJbTaTOB M



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

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpU AaHAIU3E pE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPpU AaHAIM3E peE3yJIbTaTOB
NESATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3ULIUU JPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce 00yJaromuMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUSIMHU «HHGOpPMALUS,
«IH(POPMAITUOHHBIN MPOTIECCY, KCUCTEMAY, KKOMITOHEHTHI CHCTEMBD), «CUCTEMHBIH
b dexTy, «mHbOPMAIIMOHHAS] CUCTEMAaY, KCUCTEMa YIIPaBICHUSY;

BIAJCHUE METOJaMH ToucCka uHpopmamuu B cetd HHTepHET, yMmeHwue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOIyYSHHYIO U3 ceTH VIHTepHeT;

YMEHUE XapaKTepu30BaTh OOJIbIIME JaHHbIE, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB MX TIOJyYeHUs] M  HAMpaBlICHUS HCIOIb30BAaHUA, YyMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepHU3allus, aHau3 OTKJIOHEHUH), OHUMATh
MOCJIEIOBATENBHOCTD PEIICHUS 3a7]a4 aHaIU3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYMCTKAa W OIIEHKAa KauyecTBa JaHHBIX, BBIOOp W/WIIM TOCTPOEHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3alMs TaHHBIX, MHTEPIPETALNS PE3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKAMU PabOThl C ONEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00eCIIeUeHUs )1l PEIIeHUsT y4eOHbIX 3a/1a4 TI0 BHIOpaHHON
CHeIMaIN3allnu;

HaJIM4KE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOWMX MNpUHIMIAX pPa3padOTKM U (YHKUMOHUPOBAHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHUE yrpo3 HH()OPMALIMOHHON 0€30MaCHOCTH, UCIIOJIB30BaHNE METO/I0B
U CPEICTB MPOTUBOJCUCTBUS 3TUM Yyrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
NPENOTBPAIIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE MEPCOHANBHBIX JaHHBIX,
coOto/ieHne TpeOOBaHUM TEXHUKU O€30MacHOCTH M THUTHUEHBI NpU paboTe ¢
KOMITBIOTEPAMHU U JAPYTUMHU KOMIIOHEHTaMH HHU(PPOBOTO OKPY>KEHHUS, TOHUMaHUE
MPABOBBIX OCHOB MCIOJIb30BAHUSI KOMIIBIOTEPHBIX MPOrpamMM, 0a3 JaHHBIX U padOThHI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3TUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpeNesaTh HHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE OTNPEAEISATh CPEAHIO0 CKOPOCTh NMEPEIadyr JaHHBIX, OLIECHUBATh U3MEHEHUE
BpEMEHH TMepefayrl TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO 00BEMA MaHHBIX W
XapaKTEPUCTUK KaHaja CBS3H;

yYMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YyHuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MIO3UIIMOHHON CUCTEME CUUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOTO YKCJIA B MO3UIIMOHHOMN CUCTEME CUHUCIIEHHUS C 3a/IaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yYMEHHUE BBINIOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAaJIBHBIX (hOpMax IO 3aJaHHOMN TaOimIe
WCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHHS, COACPIKAIIETO
NepeMEHHbBIE, PENIaTh HECIOXKHBIC JTJOTHYECKUE YPABHEHHS 1 CUCTEMbl YPaBHEHUIA;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3amuch 4YMCENl B MO3UIIMOHHOM CHUCTEME CUHUCIICHUS, HaXOXICHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JIMaIa3oHe, 00paboTKa MHOTOPA3PSIAHBIX LETbIX
YHCEeJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
yMEHUE ONpPENeNsATh CI0XHOCTh HM3y4aeMbIX B Kypce O0a30BBIX aJIFTOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MAaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QIITOPUTMBI, IBOMYHBIA TOWCK) W TMPHUBOJUTH NMPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIIeHUsI OJHOM 3a7a4u;

BJIAJICHUE YHUBEPCAJIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHussMH O O0a30BbIX THIAX JAHHBIX W
CTPYKTypaX JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIC  YIIPaBJISIOIIUE
KOHCTPYKIIMM, YMEHHME OCYIICCTBISATh aHadu3 MPEAJIOKEHHOW MPOrpaMMBbI:
OTIPEICIISITh PE3YIBTATHl PA0OTHI MPOTPAMMBI MIPU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIpEIeNIATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTaTOB, BBIABIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIMMOKE B padboTe
porpaMmbl, (POPMyYIMPOBATH MPEAJIOKEHUS IO YIYUIICHUIO TPOTPAMMHOTO KOJ1a;



yMEHUE CO3/aBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBBICE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHAIBI C UCTIOIB30BAHIEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE UCTOJb30BaTh AJEKTPOHHbBIE TAOIUIIBI ISl aHATIU3a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHUU, BBIOOD
ONTUMAJIBHOTO  PEIIeHWs, TMMOA0Op JWHWUU  TPEHJa, pEIICHHe  3a7ad
MPOTHO3UPOBAHUS).

B npouecce uzyuenus kypca MHGOPMATHKK YriyOJ€HHOTO ypoBHS 6 11
Kacce o0y4arouuMucs Oy Iy T TOCTUTHYTHI CIEAYIOIINE TPEAMETHBIEC PE3YIbTaThI:

yMEHHE CTPOUTHh HEPAaBHOMEPHBIC KOMABI, JOMMYCKAIONIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU MPH Mepenade
JTAHHBIX, CTPOUTH KOJ, 00€CIEUMBAIONINN HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMSI TIPH HW3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

yMEHHUE peliaTh alrOPUTMHUYCCKHUE 3a7aud, CBS3aHHBIC C aHAIM30M rpadoB
(3371241 TOCTPOEHUS ONTUMAJIBHOTO ITyTH MEXK/y BeplinHaMu Tpada, onpeaeneHus
KOJMYECTBA pA3JIMYHBIX TyTe MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHUE UCITOIH30BATh ICPEBbS IIPH aHATN3E H TOCTPOCHUHN
KOJIOB W JUISI TIPEJICTABIICHUS apu(PMETHUSCKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOWCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HMCIOJB30BaTh B MpOrpamMMax JTaHHbBIE PA3JIMYHBIX THIIOB C
y4€TOM OTpaHWYCHUN Ha JTUANa30H WX BO3MOXKHBIX 3HAUCHHUH, MPUMEHATH TPH
pEIIeHUH 33]1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIC ¥ COOCTBEHHBIC MOATPOTPAMMBI JJII 00paOOTKH YUCIIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh IIPH pa3padOTKe MporpamMM OHOIMOTEKH
MOAMPOTPaMM, 3HaTh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMCEHTAIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYyMEHTHUPOBATH MMPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax JIaHHBIX, X CTPYKTYPE, CPEIACTBAX
co37aHusl U pabOThl C HUMH, YMEHUE HCIIOJIH30BaTh TAOJWYHBIC (PEISIIIMOHHBIC)
0a3bl JaHHBIX (COCTABISTH 3aMpPOCHl B 0a3axX JAHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedd B 0asze JaHHBIX, HAMOJHITH pa3pad0TaHHyl0 0a3y MaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKHE MOJIEIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: (POPMYITHPOBATH IIEJIb MOACIUPOBAHUS, BHITOTHATH aHAIIN3
pe3yIbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIUPOBAHUS, OICHUBATH COOTBETCTBHUE
MOJICTT MOJICTUPYEeMOMY OOBEKTYy WM TPOIECCy, MPEICTaBISITh pPE3yIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpraHW30BBIBaTh JIMYHOE HH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOI30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHHA, TOHUMAHHE
BO3MOXXHOCTEH IHU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IU(PPOBHIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHNE OCHOBHBIX IMPHUHIIMIIOB Pa0OOThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUICEKTa B Pa3IMUYHBIX OOJIACTSX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3aJad MAallMHHOTO OOYYeHHS
(pacnio3HaBaHMs, KJIACCH(PHUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEACTABICHUMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. lindpoBasi rpaMOTHOCTH
L1 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHme 6
1.3 KomnbroTepHsie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
IIpencrasnenne napopmanuu B
2.1 ped opvan 19 2
KOMIIBIOTEpE
2.2 OcHOBBI aNreOpsl JOTUKU 14 1
23 KomnbrotepHas apudmernka 7 1
Uroro no pazaeny 40
Pasnen 3. AnropuT™Mbl 1 IPpOrpaMMHpPOBaHHue
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
3.2 BcniomorarenbHble aaropuTMbl 2
3.3 YunciieHHbIe METOJIBI 5
3.4 AAroput™Mbl 00pabOTKH CHMBOJIBHBIX 5 |

JAHHBIX




3.5 Anroput™bl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pazpnen 4. UndopmannoHHbIe TEXHOJIOTUHN
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 TaHHbIX 8 3
Hroro no pazneny 14
PesepBHOe Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/mn Konrpouabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nabOpMAITHOHHBIE
1.1 Gopwan Qopwan 10 2.5
IIPOLIECCHI
1.2 MoaenupoBanue 8 2
Hroro no pazueny 18
Paznen 2. AaroputMbl 4 NpOrpaMMHpPOBaAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHP 16 45
MPOrPaMMHUPOBAHHUS
Hroro no pazneny 50
Pasnen 3. UndopMannoHHbIe TEXHOJIOTHHI
31 Kommnsrorepro-maremaTudeckoe 2 )
) MO/JICITUPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbl 14
34 KomnbsrotepHas rpadpuka 3.5
3.5 3D-moaenupoBaHue 3
Hroro no pazueny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeboBanust TeXHUKH OE€30IIACHOCTH U
TUTHUEHBI IIPU paboTe C KOMIIbIOTEPAMU U
JPYTMMU KOMIIOHEHTaMU IIU(POBOTO
OKPY’KEHHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.

KoHnTposiepsl BHEIIHUX YCTPOUCTB

ABTOMAaTHYECKOE BBIITOJIHEHUE POIPAMMBbI
IIPOLIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJITOBPEMEHHAs aMATb. KoHTpoIepbl
BHEIIHUX yCTPOMUCTB. IIpsamoii noctyn k
MIaMATH

COBpeMeHHHe KOMITIBIOTCPHBIC TCXHOJIOTUN

[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,
KOMIIBIOTCPHBIX CUCTEM U MOOMIJIBLHBIX
YCTPOMCTB

CucTteMHOE ITpOrpaMMHOE 0OecTrieueHue.
OrnepalinOHHBIE CUCTEMBI




Yrunutel. [{paiBepsl yCTPOUCTB.

? [TapannensHOE IPOrpaMMHUPOBAHHUE

10 HncTammsnus U JeHHCTAIIISIIS
MPOrPaMMHOTO OOeCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIIBI

1 pa3MelIeHusl 1 UMEHOBaHUs (HaiJioB B
noJroBpeMeHHoM mamsaTH. [11aGimons! mms
OTMCcaHus rpymi (HaiioB
3akoHo1atenbcTBO Poccuiickoi denepannu

12 B 00JIaCTH MPOTPAMMHOT'O 00ECIICUCHUS U
JaHHBIX
[IpuHUHKITBI TOCTPOEHUS U annapaTHbIC

13 KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetp UnTEpHET

15 Pazgenenue IP-ceTn Ha MOACETH C TOMOIIBIO
MAacCOK MoAceTen

16 CereBoe aIMUHUCTPUPOBAHHE
Buasl nestensHocTH B cetn IHTEpHET.

17 Cepsucsl UnTepHera. ['ocyjapcTBeHHbIE
AJIEKTPOHHBIC CEPBUCHI M YCIYTH

18 WNudopmannonHas 6€30macHOCTb

19 Bpenonocusie mporpamMmmHoe o0ecriedeHue u
MeTOBI OOPHOBI C HUM

20 [IpakTudeckas pabota 1mo Teme

"AHTUBHUPYCHBIE TPOTrpaMMBbl"




21

Opranu3zaiiys JMYHOTO apXKUBa WH(OPMAIIHH.
PesepBHoe konupoBanue. [laponbHas
3aIuTa apXuBa

22

23

[u¢poBanmne JaHHBIX

Anroput™m mudpoanus RSA.
Creranorpadust

24

[IpakTuyeckas pabora o Teme
"[lInuppoBanue naHHBIX"

25

26

27

28

29

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmannoHHbIe MPOIECCH B TPUPO/IE,
TEXHUKE U 00ILEeCTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYNUHBI U
curHayibl. Heo6Xo1uMoCTh IUCKpeTn3anuu
nHbOpMaNuy, peTHa3HAueHHON /IS
XpaHeHus, nepeaadn u o0paboTKu B
U(pPOBBIX cUCTEMAX

JIBonuHoe KogupoBaHue. PaBHoMepHBIE U
HepaBHOMEpHBIE KObI. [lekoaupoBaHue
COOOIIEHHH, 3aIUCAHHBIX C ITOMOIIBIO
HEPaBHOMEPHBIX KOIOB

Ycnosue @ano. IloctpoeHne 04HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOLIBIO AE€PEBA.
I'pad An. A. MapkoBa

EnuHULBI 13MEpEeHUs KOTHMYeCcTBa
uHpopmanuu. AndaBUTHBIN MOAXOI K
OIIEHKE KONM4ecTBa HH(OpMaLuu

30

CucreMbl CUUCIICHUS




[TepeBon uncel U3 OAHON CUCTEMBI

31 CUHUCIIEHUS B IPYTYIO
JIBou4Hasi, BOCbMEpUYHas U

32 LIeCTHAaTepUYHAsI CUCTEMBI CUMCIIEHUS,
CBSI3b MKy HUMH
JIBon4Hasi, BOCbMEpUYHas U

33 HIECTHAALATEePUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MKy HUMH
JIBou4Hasi, BOCbMEpUYHas U

34 HIECTHAALATEePUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MEX/Yy HUMU

35 Apudmernueckue oneparyy B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36 TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUUCIICHUS

37 JIBOMYHO-JIECATUYHAS] CUCTEMA CUUCIICHUS

38 KonupoBanue TekcToB

39 PacTtpoBoe koupoBaHue H300pakeHHi
[IpakTnueckas pabota 1o Teme

40 "Jluckperusarus rpapuueckoin
uHpopmanun"
[IBeToBbIE MOAETHN. BekTOpHOE

41 koaupoBanue. @opmatsl (haisios.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka
Koauposanue 3Byka. Onenka

42 MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX IIPH 3aJIaHHBIX YaCTOTEC




JUCKPETU3AIMU U PA3PSIAHOCTH
KOJUPOBaHUS

[IpakTuyeckas pabora 1o Teme

43 " .
JuckpeTru3anus 3ByKOBoW HHPpopManuu"

44 OCHOBBI AJIT€OPHI JIOTHKH

45 Jlornueckue onepanuu. Tadbmuis!
HUCTUHHOCTHU
Jlornueckue BbIpaxeHus. Jloruueckue

46 ToXaecTBa. Jloka3aTenbCTBO JJOTHYECKUX
TOXJIECTB C MIOMOILBIO TAOJINL UCTUHHOCTH
IIpakTuyeckas pabdora no Teme «Iloctpoenue

47 U aHaJIu3 TabJIMI UICTUHHOCTH B TaOJIMYHOM
poreccope»

48 Jlormyeckue onepauuu ¥ onepanuy Haj
MHOXECTBaMH

49 Jlornyeckue onepanuu U onepanuy Haj
MHOKE€CTBaMU

50 3aKoHBI aIreOpbl IOTUKU. DKBUBAJIIEHTHBIE
peoOpa3oBaHus JIOTHYECKUX BBIPAXKEHUH

51 Jlornyeckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH
Jlornueckue QpyHKIUU. 3aBUCUMOCTh

57 KOJIMYECTBA BO3MOKHBIX JJOTHUECKHUX
GyHKIUH OT KOJIMYeCTBa apryMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX QYHKIUI
Kanonnueckue hopMbl TOrHYECKHX

53 BbIpakeHU1. CoBepIIeHHbIE

AU3BIOHKTUBHBIC 1 KOHBIOHKTUBHBIC




HOpMaJIbHBIE (POPMBI, ATITOPUTMBI UX
IOCTPOEHMSI 110 TaOJIMIle HCTUHHOCTH

54

55

Jlormyeckue 371€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsigHblit
CyMMAaTop

56

[TocTpoeHue cxem Ha JIOTHYECKUX
3J€MEHTaX. 3alUCh JOTUYECKOTO BBIPAKEHUS
0 JIOTUYECKOM cXxeme

57

58

59

60

Mukpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBnenue LebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
YHUCeJI MPU OTPAHUYEHUHN KOJIMYECTBA
pa3psaoB. [lepenonnenne pa3psaaHoil ceTku

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIN TOTIOJTHUTEIbHBIN
KOJI OTPULIATEIIbHBIX YUCET

[To6GuTOBBIE JTOTHYECKUE OTIEPALTIH.

Jlornueckuii, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

[Iudposanue ¢ moMoOUIbI0 TOOUTOBOMN
onepaunu «uckirovaromee MJIN»

62

63

Hpe[[CTaBJ'IeHI/IC " XpaHCHUC B IaMATU
KOMITIBIOTEPA BEICCTBCHHBIX YHUCCIT

Brinmonnenue onepauﬂﬁ C BCIICCTBCHHBIMHA

YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHUAX




[IpakTuyeckas padora no Teme «M3yuenue

64 MOPa3psIAHOTO MAIIMHHOTO TIPEACTaBICHUS 1 1
LEJbIX U BEIIECTBEHHBIX YHCEID

65 AHanu3 alropuTMoOB 1
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpeE.

66 HNHcTpyMeHTaIbHbIE CPEACTBA: TPAHCIATOD, 1
OTJIAYUK, TPOOUITUPOBIINK
Cpena mporpamMmmupoBanusi. KoMnumsimus u

67 WHTEpIpeTanus nporpamm. BupryansHeie |
MaliHbl. IHTerpupoBaHHas cpena
pa3paboTKu

68 MeTop! OTJIAZKK IPOrpaMM 1

69 Tunsl nepeMeHHBbIX B S3bIKE |
[IPOrpaMMHUPOBAHHUS

70 O06paboTKa LEeTbIX YUCEI 1

71 O6paboTKka BeIIEeCTBEHHBIX YHCEI 1

72 CriyualiHble U IICEBAOCITYYaliHbIE YNCIIA 1

73 Bersnenus. CioxHble yCI0OBUS 1

74 [Muxsl ¢ ycioBueM 1
[ukiel O mepeMEeHHOM.

75 B3anmo3amMeHseMOCTb pa3IMYHbBIX BUI0B 1
IIUKIIOB

76 O6paboTka HaTypaJTIbHBIX YHCET C |
HCIOJIb30BaHUEM ITUKJIOB
HaxoxneHne Bcex NpOoCThIX YHCEN B

77 3ajaHHOM Juanas3oHe [IpakTuueckas pabota 1 0.5

o TeMe «Pemienue 3aga4 METOI0M
nepedopa




78 WNHuBapuaHT nukiia 1
79 JIokyMEeHTHpOBaHKE POrpaMM 1
80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiimax 1
81 PazOuenue 3agaun Ha OA3a1a4UH 1
Hcnonb3oBaHue cTaHnapTHON OUOIMOTEKH
2 s3bIKa nporpammupoBanus. [logknrouenue |
O1OIMOTEK MOANPOTrPAMM CTOPOHHHX
MIPOU3BOIUTENEH
83 [Momnporpammel (iponeypsl U PyHKITUH ) 1
84 [Toanporpammsl (rpoueaypsl U GYHKIIHN) 1
85 [IpakTuueckas pabora no Teme "PazpaboTka |
noanporpamMm”
Pexypcus. PexypcuBHbIe 00BEKTHI
26 (ppakransr). PexypcuBHBIE IPOLIEAYPHI U |
¢byskumu. Mcnons3oBaHue cTeKa IS
OpraHM3aly PEKYPCUBHBIX BHI30BOB
%7 [IpakTnueckas pabota o Teme 1
"PexypcuBHBIE TOATPOrPaMMBI"
23 MoaynbHBIN IPUHLUI IIOCTPOCHUS 1
MporpaMm
89 YucaeHHbIE METOILI 1
90 [IpakTuueckas pa6ovTa 1o teme «YucneHnoe 1
pelieHrne ypaBHEeHU
01 Hcnonb3oBaHue TMCKPETU3AUH B 1
BBIYHUCITUTENBHBIX 33/1a4ax
[IpakTuueckas pabota 1o Teme
92 «ITpubnmxEHHOE BRIUMCICHUE JJIUH KPUBBIX 1

U TIomazen Gurypy»




93

[Ipaktuyeckas padora no Teme «Ilomnck
MakcuMyma (MUHUMYyMa) QyHKITAN

94

OO0paboTka CHMBOJIBHBIX JTAHHBIX.
AAropuTMBI 00pAaOOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJMYECTBA NOSBJICHUI CUMBOJIA B
CTpOKE

95

96

97

98

AAroputMbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3dueHue CTPOKU Ha CJI0BA 110 MPOOEITbHBIM
CHUMBOJIaM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOKMCK MOJCTPOKU BHYTPH JaHHOM CTPOKHU;
3aMeHa HalJICHHON MOJCTPOKU Ha APYTYIO
CTPOKY

[IpakTuueckas pabora no teme "O6padoTka
CTPOK C MCTOJIb30BaHUEM (PYHKIIHIA
CTaHJIapTHOW OMOIMOTEKH S3bIKA
IIPOrpaMMHUpPOBaHUA"

FeHepauI/m CJIOB B 3aIaHHOM aJ'I(baBI/ITe

99

100

MaccuBbI ¥ IOCIIEIOBATEIBHOCTH YHCEIL.
[IpakTnueckas padbota no Teme "3anonHeHne
MaccuBa'

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MONCK 3alaHHOT0 3HAUCHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

0.5




[IpakTuyeckas padora o Teme "[lorck

102 MHUHHMAJIBHOTO (MaKCUMaJIBHOTO) JIEMEHTA 1 1
B YMCJIOBOM Maccuse"
CopTrpoBKa OJHOMEPHOT'O MaCCUBA.

103 [IpocTeie METOBI COPTHPOBKH. 1 0.5
[Ipaktuyeckas padora o Teme "[IpocTeie '
METO/Ibl COPTUPOBKH MaccuBa'
CoptupoBka ciusiHueM. beictpas

104 coptupoBka Maccusa (anroputm QuickSort). | 0.5
[IpakTnueckas pabora no teme "bpicTpas '
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1o reme 1 0.5
" IBOMYHBIA MOUCK"

106 JIByMepHBbIE MACCUBBI (MATPHUIIbI) 1

107 Anroput™mbl 00pabOTKH MaTPHIL 1

108 Pemienue 3agau aHanm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipoiieccopa 1

110 KomMmnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas padbora no teme "BépcTka

111 JIOKYMEHTOB C MaTeéMaTUYECKUMHU 1 1
bopmynamn"

112 HNHCcTpyMEHTHI pelieH3UPOBAHMS 1

113 [IpakTuyeckas pabora o Teme 1 )
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114 Ob6naunble cepBuchl. KoyuiekTuBHas padorta | 0.5

C JOKYMCHTAaMHU. HpaKTI/I‘{eCKaﬂ pa60Ta o




teme "KomnekTuBHas paborta ¢
JIOKyMeHTaMu"

115
116

Ananus JaHHBbIX. bonpimme JaHHBbIC

MarmmnHoe oOy4eHne

117

118

119

120

AHaJIN3 JaHHBIX C TOMOIIIBIO AJIEKTPOHHBIX
TadIIUIL

[IpakTrueckas padota mo Teme "AHanu3
JAHHBIX C MTOMOIIBIO AJIEKTPOHHBIX TadIuUIL"

[Toctpoenne rpaduKoB GyHKIHIA.
IIpakTuyeckas pabora no Teme "Harnsanoe
IIPEJCTaBICHHUE PE3yJIbTaTOB
CTaTUCTUYECKONH 00pabOTKU JaHHBIX B BUJE
JMarpaMM CpeICTBaMH pelakTopa
ANEKTPOHHBIX Tabnui"

Jlunun Tpenna. [IpakTuueckas pabota mo
teme "[logbOop nuHUM TpeH.a,
IIPOrHO3UpOBaHueE"

0.5

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YUncrneHHoe pelieHne ypaBHeHUH ¢
MOMOIIbIO To100pa napamerpa”

0.5

122

OnTuMu3anus Kak TOMCK HAMITY4IIIero
peleHsI B 3aJaHHBIX YCIOBHUSX.
[IpakTnueckas padbora no teme "Pemienue
3aJ1a4 ONTUMH3AIMHU C TIOMOIIIBIO
3JIEKTPOHHBIX TabmHI"

0.5

123
124

PesepBHOe Bpemst

PesepBHOE Bpems

125

PesepBHOE Bpemst




126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHoe Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5




11 KJIACC

KoaunuyecTBO 4acosB

Ne DJIeKTPOHHBbIE HU(POBbHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Ilonsaxos
1 KomuuectBo nndopmarim 1
https://kpolyakov.spb.ru/school/basebook.htm
Ilonaxos
2 AJITOPUTMBI CKaTUS TaHHBIX 1
https://kpolyakov.spb.ru/school/basebook.htm
3 Anroput™m Xaddmana 1 Hoxsxos
https://kpolyakov.spb.ru/school/basebook.htm
[TpakTrueckas paborta 1mo Teme
" Ilonaxos
4 CikaTHe JAHHBIX C IIOMOIIBIO 1 1
https://kpolyakov.spb.ru/school/basebook.htm
anroputma Xapdmana"
5 Anroputm LZW 1 Hoxsxon
https://kpolyakov.spb.ru/school/basebook.htm
AJTOPUTMBI CKaTHsI TAHHBIX C
notepsimu. [IpakTuyeckas pabora
" Ilonaxos
6 o TeMe "CrkaTHe TJaHHBIX C 1 0.5
https://kpolyakov.spb.ru/school/basebook.htm
norepsmu (anroputmsl JPEG,
MP3)"
Tlonaxos
7 CKopocTh nepeaum JaHHBIX 1
https://kpolyakov.spb.ru/school/basebook.htm
o Ilonsaxos
8 IToMexoycToN4YMBBIE KOIBI 1
https://kpolyakov.spb.ru/school/basebook.htm
9 [IpakTuyeckas pabora o Teme 1 1 [Tonsikos

"I[TomexoycroiturBbie KOabI"

https://kpolyakov.spb.ru/school/basebook.htm
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Cucrembl. KOMITIOHEHTBI CHCTEMBI
U MX B3aUMOJICHCTBUE.
Cuctemusiit 3pdekr.

TlonsikoB

10 VYnpasieHue kak https://kpolyakov.spb.ru/school/basebook.htm
WH(OPMaITMOHHBIN MPOIIECC.
OO0parHasi CBsI3b
11 Mogenu u MoaeIupoBaHue Honsxos
https://kpolyakov.spb.ru/school/basebook.htm
ITonsikoB
12 Tpager https://kpolyakov.spb.ru/school/basebook.htm
13 Penrenue 3a1au ¢ moMoIIb0 ITonsikoB
rpagoB https://kpolyakov.spb.ru/school/basebook.htm
ITonsikoB
14 Hepenes https://kpolyakov.spb.ru/school/basebook.htm
15 OCHOBBI TEOPUU UTP Honsikos
https://kpolyakov.spb.ru/school/basebook.htm
[TpakTrdeckas paboTa 1mo Teme
16 "IIorCK BBIMIPBIIIHON CTPATETUN Hossion
N . https://kpolyakov.spb.ru/school/basebook.htm
B UT'pe C MOJTHON uHpopMmaruein”
17 CpencTBa HCKYCCTBEHHOTO [TonsxoB
HHTEIIJICKTA https://kpolyakov.spb.ru/school/basebook.htm
[IpakTuyeckas pabora o Teme
18 "CpencTBa HCKYCCTBEHHOTO Homsxos
" https://kpolyakov.spb.ru/school/basebook.htm
HHTEJIIEKTa
dopmanuzanus NOHITUS
anroputma. MammHa TeropuHra
ITonsikoB
19 KaK YHUBEpCAIIbHAA MOJETb

Bbrunciennil. Tezuc Yeépua—
TrropuHra

https://kpolyakov.spb.ru/school/basebook.htm
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[IpakTuyeckas pabora o Teme
"CocTaBiieHHE TPOCTOU

TlonsikoB

20
MPOTrPaMMBI JJ1 MAILIUHbI https://kpolyakov.spb.ru/school/basebook.htm
Teropunra"
IlonsxoB
21 Mammna [Tocra
https://kpolyakov.spb.ru/school/basebook.htm
” Hopmainbshsie anropudmsl [Tonsaxos
MapkoBa https://kpolyakov.spb.ru/school/basebook.htm
ANTOopUTMHUYECKU
Hepa3penMbIe 3a1a4d. 3a1a4a
23 ocraHoBa. HeBO3MOKXHOCTE Honsikos
' . https://kpolyakov.spb.ru/school/basebook.htm
aBTOMATHYCCKOM OTJIaIKH
porpaMm
. ITomsikoB
24 C1105KHOCTh BBIYMCIIEHUMN
https://kpolyakov.spb.ru/school/basebook.htm
[Tonck npocTeIX yucesn B
75 3aJITaHHOM JHAaIla30He C Tlonaxos
IIOMOIIIBIO AJITOPUTMA «PELIETO https://kpolyakov.spb.ru/school/basebook.htm
Oparochenar
[IpakTuyeckas pabora o Teme
26 "ITorcK IIPOCTHIX YHCEN B Honsikos
p " https://kpolyakov.spb.ru/school/basebook.htm
3aJaHHOM JIMAIla30HE
7 MHoropa3psiHbI€ LIENbIe YUCIa, ITonsikoB
3a/1auul JJIMHHOW apu(METHKHI https://kpolyakov.spb.ru/school/basebook.htm
[IpakTuyeckas paboTa Mo Teme
" o IlonsaxoB
28 Peanu3zanus BeIYUCICHUM C

MHOTOpa3psiAHBIMU YK CIaMu"

https://kpolyakov.spb.ru/school/basebook.htm
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CrnoBapu (accouMaTuBHBIC
MacCCHBBI, OTOOpaKEeHHUsI ). XOIII-

29 tabymusl. [TloctpoeHue Hossxos
' R https://kpolyakov.spb.ru/school/basebook.htm
ar1(aBUTHO-9YaCTOTHOTO CIIOBaps
JUIS 3aJaHHOT'O TEKCTA
[IpakTuyeckas pabora o Teme
30 "[TocTpoenue andaBUTHO- [TonsixkoB
YaCTOTHOT'O CJI0Baps IJis https://kpolyakov.spb.ru/school/basebook.htm
3aJJaHHOro TekcTa"
AHanun3 TeKcTa Ha eCTECTBEHHOM
si3bIKe. Brlneaenue N
OJIIKOB
31 OCJIENOBATEILHOCTEH 110
https://kpolyakov.spb.ru/school/basebook.htm
mrabiony. PerynspHsie
BbIpaxkeHusi. YacTOTHBIN aHaIN3
[IpakTuyeckas pabora o Teme H
OJIIKOB
32 "AHanu3 TEKCTa Ha
" https://kpolyakov.spb.ru/school/basebook.htm
€CTECTBEHHOM SI3BIKE
1 Crexu. AHanu3 mpaBUILHOCTH ITonsxoB
CKOOOYHOT'O BBIPAKEHUS ps://kpolyakov.spb.ru/school/basebook.htm
o p https://kpolyak b.ru/school/basebook.ht
Brruncnenue apudmernyeckoro I
OJIIKOB
34 BBIpa)KEHUS, 3alIMCAHHOTO B
p o https://kpolyakov.spb.ru/school/basebook.htm
nocTduKCcHOU Popme
[TpakTrdeckas paboTa 1Mo Teme
35 "Brrunciienue apupmMeTuueckoro [Tonsikos
BBIpaKEHHUs, 3aIITMCAHHOTO B ps://kpolyakov.spb.ru/school/basebook.htm
p https://kpolyak b.ru/school/basebook.ht
noctduxcHon hopme"
Ouepenu. Ucnions3oBanue -
OJIIKOB
36 ouepeu AJs1 BpEMEHHOIO

XpaHCHUA JAHHBIX

https://kpolyakov.spb.ru/school/basebook.htm
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[IpakTuyeckas pabora o Teme

TlonsikoB

37 "Hcnonb3oBanue ouepean” https://kpolyakov.spb.ru/school/basebook.htm
Hepesbs. Peanuszanus nepesa ¢
MTOMOILBbIO CCBUTOYHBIX CTPYKTYP.
18 JBonuHbie (OMHApHBIE) AEPEBbSI. [TonsikoB
IToctpoenue nepesa aiist https://kpolyakov.spb.ru/school/basebook.htm
3aJJaHHOTO apU(METHIECKOTO
BBIPAKECHUS
[IpakTuyeckas pabora 1o Teme
39 "Ucnonp3oBaHue 1€PEBLEB IS [TonsikoB
BBIYUCIICHHS apH(PMETHICCKUX https://kpolyakov.spb.ru/school/basebook.htm
BbIpaXKeHU"
PexypcuBHBIE anTOPUTMBI
40 o0xona nepesa. Mcnonb3oBanue [Tonsikos
CTEeKa M O4epeu I 00Xoaa https://kpolyakov.spb.ru/school/basebook.htm
JiepeBa
PexypcuBHBIE anTOpUTMBI
A1 o0xona nepesa. Mcnonb3oBanue [Tonsikos
CTeKa U o4epeu st 00xoaa https://kpolyakov.spb.ru/school/basebook.htm
JiepeBa
Anroput™msl Ha rpadax.
ITocTpoeHre MUHUMAaIBLHOTO
42 OCTOBHOTO JIEpEBa B3BELICHHOTO Hoxsxos
https://kpolyakov.spb.ru/school/basebook.htm
CBSI3HOI'O HEOPUEHTUPOBAHHOTO
rpada
43 O6xo0x rpada B rmybuny. O6xo1 [Tonsikos
rpada B mHpUHY https://kpolyakov.spb.ru/school/basebook.htm
44 KonunuecTBo paznuyHbIX MyTen [Tonsikos

MCKAY BECpUIMHAMUA

https://kpolyakov.spb.ru/school/basebook.htm
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OpPUEHTUPOBAHHOTO
alUKIn4eckoro rpaga

. ITomsikoB
45 Anroputm JlefKCcTpsbI.
https://kpolyakov.spb.ru/school/basebook.htm
[IpakTuyeckas pabora o Teme
"BEIYKCIIEHUE TUITHHEI
46 KpaT4auIero ImyTH MexKI Hossixos
P y Y https://kpolyakov.spb.ru/school/basebook.htm
BepimHamMu rpada (aaroputm
Hetikctpsn)"
47 Agroput™m @noiga—Yopmaimia Hoxnsixos
p p https://kpolyakov.spb.ru/school/basebook.htm
3amauu, periaeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
48 MIPOrpaMMHUPOBAHUS: Hoxnsixos
porp P ' https://kpolyakov.spb.ru/school/basebook.htm
BBIYHCIICHHE PEKYPCUBHBIX
byHKIUI
[IpakTuyeckas pabora o Teme
"BeluniciieHue peKypCUBHBIX
49 GYHKIUH ¢ TOMOIIBIO Hoxnsxos
y https://kpolyakov.spb.ru/school/basebook.htm
JUHAMHYECKOT'O
porpaMMupoBasus”
3amauu, penaeMpie ¢ TOMOIIBIO
50 JUHAMHYECKOT'0 ITonsxoB
MIPOTPaMMUPOBAHHUS: TTOACUET https://kpolyakov.spb.ru/school/basebook.htm
KOJIMYECTBA BAPUAHTOB
[TpakTrueckas paboTa 1o Teme
51 "IToacuét KoMMYeCTBAa BAPUAHTOB [TonsikoB

C TIOMOIIBIO INHAMUYECKOTO
porpaMMupoBasus”

https://kpolyakov.spb.ru/school/basebook.htm
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3aiauu, pelraeMble ¢ TOMOIIBIO

5) JTUHAMHUYECKOI'0 TlomsikoB
[IPOTPaMMUPOBAHUS: 3a1a4U https://kpolyakov.spb.ru/school/basebook.htm
ONTHUMMU3ALNU
[TonsTue o mapagurmax
53 nporpammuposanus. 0030 Hossxos
porp p ' p https://kpolyakov.spb.ru/school/basebook.htm
SI3bIKOB IIPOTPaMMUPOBaHUS
[Toustre 00 0OBEKTHO-
54 OPUEHTUPOBAHHOM Hossxos
p p https://kpolyakov.spb.ru/school/basebook.htm
MIpOorpaMMHUPOBAHUU
55 O0bekTHI U Ki1acesl. CBoMCTBA U Tlonsakos
METOAbI OOBEKTOB https://kpolyakov.spb.ru/school/basebook.htm
56 OOBbEeKTHO-OPUEHTHPOBAHHBIN [TonsikoB
aHaIu3 https://kpolyakov.spb.ru/school/basebook.htm
[IpakTuyeckas pabora o Teme
57 "M Ccrionp30BaHNe TOTOBBIX 1 Hoixos
" https://kpolyakov.spb.ru/school/basebook.htm
KJIACCOB B MTPOTpaMme
Pa3paboTtka nporpamMm Ha OCHOBE
58 00BEKTHO-OPHUEHTHPOBAHHOTO Hossxos
p P https://kpolyakov.spb.ru/school/basebook.htm
oaxoa
[TpakTiueckas pabota
59 "Pa3zpaboTka mpocToit 1 ITonsikos
NPOrpaMMBbI C UCTIOJIb30BAHUEM https://kpolyakov.spb.ru/school/basebook.htm
KJ1accoB"
Nuxancynsanus. [Ipaktuyeckas
abora o TeMme "Pa3zpaborka Tlonakos
60 P P 0.5

KJ1acca, UCIOJIb3YIOIIEro
MHKAICYJIALNI0"

https://kpolyakov.spb.ru/school/basebook.htm
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TlonsikoB

61 Hacne e. 11
acneaoBani OIHMOppH3M https://kpolyakov.spb.ru/school/basebook.htm
2 [TpakTrueckas paboTa 1o Teme [TonsxoB
"Pa3paboTka nepapxuu KraccoB" https://kpolyakov.spb.ru/school/basebook.htm
Cpenbl OBICTPOIA pa3pabOTKH
63 nporpamm. [IpoektupoBanue Honsikos
porp o p p https://kpolyakov.spb.ru/school/basebook.htm
uHTepdeiica moap30BaTeNs
64 [TpoextupoBanue nuntepdeiica [TonsxoB
MOJIB30BaTENSA https://kpolyakov.spb.ru/school/basebook.htm
Hcnonb3oBaHue rOTOBBIX
65 MIPaBJISIEMbIX 3JIEMEHTOB JJIs Hoxsxos
yup . https://kpolyakov.spb.ru/school/basebook.htm
nocTpoeHus uatepdeiica
[IpakTuyeckas pabora 1o Teme
66 "Pa3paboTka mporpaMmsl ¢ Hoxsxos
P POTPaMMELE https://kpolyakov.spb.ru/school/basebook.htm
rpadudyeckuM uHTEepdecoMm
67 H3ydeHnne BTOpOro s3bIka ITonsikos
[pOrpaMMHUpPOBaHUS https://kpolyakov.spb.ru/school/basebook.htm
68 N3yuenue BTOpOro si3bIka [Tonsikos
NpOrpaMMHUpPOBaHUs https://kpolyakov.spb.ru/school/basebook.htm
OTanbl KOMIIBIOTEPHO-
69 MaTeMaTU4YeCKOro Homsxos
https://kpolyakov.spb.ru/school/basebook.htm
MOJICIIUPOBAHUSA
Juckpernsanus npu
MaTeMaTH4eCKOM
[TonsxoB
70 MO/ICJIMPOBAHUU HETIPEPHIBHBIX

npoueccos. MozaenupoBaHue
JBUKECHUS

https://kpolyakov.spb.ru/school/basebook.htm
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[IpakTuyeckas pabora o Teme

TlonsikoB

71 1
"MonenupoBaHue ABUKECHUS" https://kpolyakov.spb.ru/school/basebook.htm
MonenupoBaHue OUOJIOTHYECKUX
7 cuctem. [IpakTudeckas pabora 0.5 ITomsxoB
o teme "MojenupoBaHue ' https://kpolyakov.spb.ru/school/basebook.htm
OHMOJIOTUYECKUX CUCTEM"
MareMmaTuuecKre MOJEIU B
73 SKOHOMHUKE. BeIanciuTensHbIe Honsxos
’ https://kpolyakov.spb.ru/school/basebook.htm
AKCIIEPUMEHTBI C MOJICTISIMU
BepositHocTHBIE MOJIETH.
[TpakTrueckas paboTta 1mo Teme
" ITonsikoB
74 NmuTaninoHHOE MOJIETUPOBAHKUE 0.5
https://kpolyakov.spb.ru/school/basebook.htm
¢ IIOMOIILI0 MeToa MoHTe-
Kapmno"
75 KomneroTepHoe MoaennpoBaHue ITonsxoB
CHUCTEM YIIPaBIICHUSA https://kpolyakov.spb.ru/school/basebook.htm
76 O6paboTka pe3yabTaToB [TonsikoB
DKCIIEPUMEHTA https://kpolyakov.spb.ru/school/basebook.htm
77 TabnuuHble (penauroHHbIE) 0a3bl ITonsikos
JAHHBIX https://kpolyakov.spb.ru/school/basebook.htm
[Touck, copTupoBKka u
bunbTpanus JaHHBIX. 3aPOCHI
78 Ha BBIOOPKY JAaHHBIX. 3alIPOCEHI C Hossixos
Py ' p https://kpolyakov.spb.ru/school/basebook.htm
napameTpamu. Beraucnsemsie
MOJISI B 3aITpocax
[IpakTuyeckas paboTa Mo Teme 0
o o OJISIKOB
79 "PaboTa ¢ roroBO# 0a3oi 1

na”HHbBIX"

https://kpolyakov.spb.ru/school/basebook.htm
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Muororabianyabie 0a3bl JaHHBIX.
Turmel cBsA3el MEXTy TaOIUIIAMH.

TlonsikoB

80
Buemnuii kmrou. LlenmocTHOCTD https://kpolyakov.spb.ru/school/basebook.htm
0a3bl JaHHBIX
[IpakTuyeckas pabora o Teme
" o ITomsikoB
81 Pa3paboTka MHOTOTAOIMYHOM
" https://kpolyakov.spb.ru/school/basebook.htm
0a3nl JaHHBIX
%) 3anpockl K MHOTOTA0JIMYHBIM [TonskoB
0a3aM JaHHBIX https://kpolyakov.spb.ru/school/basebook.htm
[TpakTrueckas paborta 1mo Teme
" N ITonsikoB
83 3anpocsl K MHOTOTa0IMYHOM
" https://kpolyakov.spb.ru/school/basebook.htm
0a3e IaHHBIX
Ilonsaxos
84 S3bIK ynipaBneHus: qanaeiMu SQL
https://kpolyakov.spb.ru/school/basebook.htm
[TpakTrueckas paborta 1mo Teme
" ITomsikoB
85 VYipasneHue JaHHBIMU C
" https://kpolyakov.spb.ru/school/basebook.htm
MoMoIIbIO s3bIka SQL
R6 Hepensunonnsie 6a3bl JaHHBIX. [Tonskos
OKCHEPTHBIE CUCTEMBI https://kpolyakov.spb.ru/school/basebook.htm
ITomsikoB
87 WNHTepHeT-npunoxenus
https://kpolyakov.spb.ru/school/basebook.htm
[TonsaTHE O cepBepHON U
KJIMEHTCKOM JacTsIX camTa.
ITomskoB
88 TexHomOTHSA «KIIMEHT —
. https://kpolyakov.spb.ru/school/basebook.htm
cepBep», €€ JOCTOMHCTBA U
HEJIOCTAaTKU
ITomsikoB
89 OcHoBrlI a361ka HTML

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



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

[IpakTuyeckas pabora o Teme

90 "Co3naHue TEKCTOBOM BeD Hossixos
8 " https://kpolyakov.spb.ru/school/basebook.htm
CTpaHUIIbI
91 OcHoBrl a3eika HTML Hoixos
https://kpolyakov.spb.ru/school/basebook.htm
Ilonsaxos
92 O HTML
CHOBBI ASBIKA https://kpolyakov.spb.ru/school/basebook.htm
[IpakTuyeckas pabora o Teme
"Co3naHue BeO-CTpaHUIIbI,
93 BKJIFOYAIOIEH MYJIbTUMENUIHEIE Honsxos
Y https://kpolyakov.spb.ru/school/basebook.htm
00BEKTHI (PUCYHKHU, 3BYKOBBIE
JlaHHBIE, BUCO)"
94 OCHOBBI KaCKaHbIX TaOJIHI] TTomsikoB
ctuieit (CSS) https://kpolyakov.spb.ru/school/basebook.htm
[IpakTuyeckas pabora o Teme
95 "OdopmieHue CTpaHHIIbI C [TonsikoB
IIOMOIIIBI0 KaCKaIHBIX TAOJINII https://kpolyakov.spb.ru/school/basebook.htm
ctuien"
96 Crenapuu Ha s361Ke JavaScript Honsxos
tenap p https://kpolyakov.spb.ru/school/basebook.htm
. Ilonaxos
97 C JavaScript
HCHAPHH Ha A3BIKE JavasSCrip https://kpolyakov.spb.ru/school/basebook.htm
Ilonaxos
98 dopMEbl Ha BEO-CTpAHULIE
P p H https://kpolyakov.spb.ru/school/basebook.htm
99 [TpakTrueckas paboTa 1o Teme [Tonsaxos
"O6paboTka naHHBIX hopMm" https://kpolyakov.spb.ru/school/basebook.htm
Pa3menienue Be6-caiiToB. Ycmyra
o Ilonsaxos
100 XOCTUHTa. 3arpy3ka ¢ailioB Ha

cauT

https://kpolyakov.spb.ru/school/basebook.htm
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Kanpuposanue. lcnpasienue
nepcreKTHBsL. ['ucrorpamMma.

TlonsikoB

101 Kopperkui ypoBHei, Koppekiis https://kpolyakov.spb.ru/school/basebook.htm
nsera. O0eciBeynBaHUE
[BETHBIX N300pakeHui
BBox uzobpaxenwii ¢
HCIIOJIb30BAaHUEM PA3IUYHBIX
102 U (POBBIX YCTPOICTB. 0.5 [Tonsxos
[TpakTrueckas paboTa 1o Teme https://kpolyakov.spb.ru/school/basebook.htm
"O6paboTka nUPPOBBIX
¢dororpaduit”
Peryms. Pabora ¢ obnactsamu.
103 OunbTpsl. [IpakTHyeckas padbora 0.5 [TonsikoB
no TeMe "Perymib nudpoBsix https://kpolyakov.spb.ru/school/basebook.htm
doTorpadpuii"
MHorocnoiiHble H300pakeHUs.
104 TexcroBble cion. Macka cios. [Tonskos
Kanansl. Coxpanenue https://kpolyakov.spb.ru/school/basebook.htm
BBIJICJIEHHON 00J1acTH
105 [IpakTuyeckas pabora o Teme | [Tonsaxos
"MHorocinoitHble n300paxeHus" https://kpolyakov.spb.ru/school/basebook.htm
IToaroroBka WiLTFOCTpaliA JJIst
BeO-caiiToB. [IpakTnueckas
106 pabora 1o Teme 0.5 Hoxsxos
https://kpolyakov.spb.ru/school/basebook.htm
" AHMMHPOBAHHBIE
n3zo0paxeHus"
Bexkropnas rpaduxka.
[TonsixkoB
107 Bekropuszanus pacTpoBbIX

MN300paKeHUI

https://kpolyakov.spb.ru/school/basebook.htm
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[IpakTuyeckas pabora o Teme

TlonsikoB

108
"Bekropnas rpaduxa" https://kpolyakov.spb.ru/school/basebook.htm
[IpuHnUnIBEI TOCTpOEHUS U
109 eJAKTUPOBAHUSA TPEXMEPHBIX Honsxos
p Vp R p https://kpolyakov.spb.ru/school/basebook.htm
Mojeen
[IpakTrueckas paboTta 1mo Teme
110 "Co3gaHue MpPOCThIX Honsxos
. P o https://kpolyakov.spb.ru/school/basebook.htm
TPEXMEPHBIX MOJIENeH
Ilonsaxkos
111 C .M
CTOTHBIC MOACIH. MaTepuaipt https://kpolyakov.spb.ru/school/basebook.htm
112 [TpakTrueckas paborta 1mo Teme ITonsxoB
"Cetounble MoaeIn" https://kpolyakov.spb.ru/school/basebook.htm
113 MopenupoBaHue HCTOYHUKOB [Tonsikos
ocseleHus. Kamepsl https://kpolyakov.spb.ru/school/basebook.htm
114 [IpakTuyeckas pabora o Teme [Tonsxos
"Pennepunr" https://kpolyakov.spb.ru/school/basebook.htm
115 AnmutuBHBIE TeXHOI0TUH (3D- Ilonaxos
MIPUHTEPHI) https://kpolyakov.spb.ru/school/basebook.htm
[TonsATHE O BUpPTYaIBHON
116 €aJIbHOCTH U JOIOJIHEHHOMN Hoxnsxos
p https://kpolyakov.spb.ru/school/basebook.htm
peanbHOCTH
PeszepBHoe Bpems. O60011eHUE U
117 CHUCTEMAaTu3anys 3HaHUN U
yMeHun# 3a kype 11 kmacca
PesepBHoe Bpems. O6001IeHNEe U
118 CUCTEMAaTu3anys 3HaHUN U

yMeHuni 3a kype 11 kmacca
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119

PesepBHoe Bpems. O6001IeHNE U
CUCTeMaTH3alus 3HAaHUH 1
yMeHuit 3a kypc 11 kiacca

120

PesepBHoe Bpems. O600IeHNEe U
crucTeMaTu3alus 3HaHUI 1
yMeHui 3a kypc 11 knacca

121

122

123

PeszepBHoe Bpemsi. O0001ICHNE U
cHucTeMaTu3alus 3HaHUI 1
yMeHui 3a kypc 11 kmacca

PesepBuoe Bpemsa. O60611eHre U
CUCTeMaTH3alus 3HAaHUH 1
yMeHui 3a kype 11 knacca
PesepBuoe Bpemsa. O60611eHre U
CUCTeMaTH3alus 3HAaHUH 1
yMeHui 3a kype 11 kmacca

124

PeszepBHoe Bpems. O60011eHUE U
CHUCTeMaTU3alus 3HaHUN 1
yMeHuii 3a Kypce 11 kmacca

125

126

127

PeszepBHoe Bpemsi. O60011eHUE U
cHUcTeMaTU3alus 3HaHUN 1
yMeHui 3a kype 11 kimacca

PesepBHoe Bpems. O60611eHre U
cHCTeMaTH3alus 3HaHUH 1
yMeHu# 3a kype 11 kmacca
PesepBHoe Bpems. O600611eHNEe U
cHCTeMaTH3alus 3HAHUH U
yMeHuii 3a kypc 11 kmacca




128

PesepBHoe Bpems. O6001IeHNE U
CUCTeMaTH3alus 3HAaHUH 1
yMeHuit 3a kypc 11 kiacca

129

PesepBHoe Bpems. O600IeHNEe U
crucTeMaTu3alus 3HaHUI 1
yMeHui 3a kypc 11 knacca

130

131

132

PeszepBHoe Bpemsi. O0001ICHNE U
cHucTeMaTu3alus 3HaHUI 1
yMeHui 3a kypc 11 kmacca

PesepBuoe Bpemsa. O60611eHre U
CUCTeMaTH3alus 3HAaHUH 1
yMeHui 3a kype 11 kmacca
PesepBuoe Bpemsa. O60611eHre U
CUCTeMaTH3alus 3HAaHUH 1
yMeHui 3a kype 11 kmacca

133

PeszepBHoe Bpems. O60011eHUE U
CHUCTeMaTU3alus 3HaHUN 1
yMeHuii 3a kype 11 knacca

134

135

136

PeszepBHoe Bpemsi. O60011eHUE U
cHUcTeMaTU3alus 3HaHUN 1
yMeHui 3a kype 11 kimacca

PesepBHoe Bpems. O60611eHre U
cUcTeMaTH3allus 3HaHUH U
yMeHu# 3a kype 11 kmacca

PesepBHoe Bpems. O600611eHNEe U

CUCTEMAaTH3alMsl 3HAaHUH 1
yMeHuii 3a kypc 11 kmacca




OBIIEE KOJIMYECTBO YACOB I1O0
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ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAllHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CUCTEMaMH M OCHOBHBIMH BHJIAaMH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHHusl y4eOHbIX 3aJad [0  BbIOpaHHOM

cricnyain3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIMIAX OpraHU3allMU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTei

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUJ0B

uHpopmarun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMaluy (3alUCh 4YHUCEN B TO3UIMOHHON CHUCTEME CUHCICHMS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KIEHHE BCEX IIPOCTHIX YUCEI B 3aJaHHOM
JuanasoHe; o00paboTka MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIu3

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

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Branenne OCHOBHBIMHU CBENEHUSAMH O 0a3ax TaHHBIX, UX CTPYKType,

CpeaACTBax CO3aHUA U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYECHUI TEXHOJIOTUN
UCKYCCTBEHHOT'O HMHTEJUIEKTa B Pa3IUYHBIX O0JNACTAX; HaJIHuue
MpeJICTaBlIeHUH 00 MCIONb30BaHUM WH(GOPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(eCcCHOHATBHBIX cepax

1.8

BrianeHne TeopeTHMYeCcKMM amnmapaToM, IO3BOJIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATYypaJIbHOTO YUCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJHATH IPEeoOpa3oBaHUs JIOTMYECKHX BBIpaKEHU,
UCTOJb3Ys 3aKOHBI alNreOpbl JIOTUKU; ONPEAeITh KpaTyaiuii myTh BO
B3BEIIEHHOM TIpade U KOJMWYECTBO IMyTell MeXIy BeplIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYEeCcKOro rpada




Ymemo

2.1

YMmenue uCnoiabp30BaTh KOMIIBIOTCPHO-MATEMATHYCCKUC MOACINU JJIA
aHaym3a 0ObEKTOB U MPOIECCOB: (OPMYIIUPOBATH LIETh MOACITUPOBAHNUS,
BBITIOJIHATH aHAIU3 PE3YJIbTATOB, MOJIYUYEHHBIX B X0/ MOJCIHPOBAHHUS;
OLICHMBATh AJICKBATHOCTh MOJICIH MOJCIUPYEMOMY OOBEKTY HIIH
MPOLIECCY; MPEACTABIATH PE3YJbTATHl MOJEIUPOBAHUS B HATJAIHOM

BUIC

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiu3a JaHHBIX
(mporHo3upoBanue,  kiaccupukanus, — KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX IAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIEIH, NpeoOdpa3oBaHUE ITaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTAlUA PE3YJIbTATOB

23

YMenue  ompenenartb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenayu
JIAHHBIX, OIEHWBATh M3MEHECHHE BPEMEHU IEepelaud MpU HU3MEHEHUU

MH(POPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

24

YMeHne CcTpouTh KOj, 00€CIEeUMBAIOIINN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHION0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHWM 3aJa4 CBOMCTBA MO3WIIMOHHOMN
3aMUCH YUCEJ, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAHUEM WM NOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKuch ITOTO0 4YKCIA B MO3ULHUOHHOM CUCTEME
CUMCIICHHSI C  3aJlaHHBIM  OCHOBAaHHMEM; YMEHHE  BBINOJHATH

apI/I(I)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTUBHOM HOpManbHBIX (opmMax MO 3aJaHHOW Tabmuie
WUCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PCIIATh HECIIOXKHBIC JIOTHYCCKUEC YPABHCHUA

2.7

2.8

YMeHue pemnrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATA30M
rpadoB (3a4a4u MOCTPOCHUS] ONTUMAIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHbIX MyTel MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO ALUKINYECKOTro rpada)

YMeHue UCronb30BaTh JePeBbs MPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS

MNpEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIan(eHHﬁ, Ipu pelICHUU 3aldad

IMMOUCKa WU COPTUPOBKH; YMCHHE CTPOUTH ACPCBO UIPLI IO 3aJJaHHOMY




ITOPUTMY; pa3padaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPBI

2.9

2.10

2.11

2.12

YMenue AHAIIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKU,; OIPCACIATH 0e3 UCITOJIB30BaHUS KOMIIBIOTCPA PC3yJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOXKHOCTU ISl PEUICHMs OJHOMU

3a1a4u

Brnanenue yHHMBEpCAIbHBIM SI3BIKOM IPOIPAMMHPOBAHUS BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npencraBneHusIMU 0 0a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMCHHE HCIIOIH30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHE  OCYIICCTBISATH  aHAIU3
NPE/UIOKEHHOW — MPOTpaMMBI:  ONPENENIATh  Pe3yJbTaThl  pabOThI
IIPOrPaMMbI TIPH 3aaHHBIX HCXOIHBIX JaHHBIX; OMPEACIATh, IPH KAaKUX
UCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommbOke B padore
nporpaMMbl;  (OPMYITUPOBaTH  MPEIJIOKEHUS MO  yIyYIISHHIO

MporpaMMHOTO KOda

YMeHue peanu3oBbIBATb HAa BBIOPAHHOM IS W3YYCHHS  SI3bIKE
porpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTKu YHCe, YHCIIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTABICHUE 4YHUCIa B BHJIE
Habopa TPOCTBIX COMHOXKUTENEH; HaxXO0XJACHHEe MaKCUMAallbHON
(MMHMMaNBHOW) LU(QPBI HATYypaIbHOIO YMCIIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000MIEHHBIX XapaKTePUCTHK JJIIEMEHTOB MAacCHBa WM YHCIOBON
MOCIIEIOBATCIIFHOCTH (CyMMBI, MIPOU3BEICHUS CpEeIHero
apu(MeTUIECKOro, MHHUMAIHHOTO W MaKCHMAJIBHOTO DJIEMEHTOB,
KOJTMYECTBA DJIEMEHTOB, YOBIETBOPSIOMIUX 3aJaHHOMY YCJIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C YYE€TOM OrpaHUYEHUN Ha JMUAMA30H HX
BO3MOJKHBIX 3HAUCHHUM, MPUMEHSITh TPU PEIICHUH 33/ad CTPYKTYpPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); MPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMOIMOTEKH noamnporpamMMm; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAIAKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONb30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHHUS. U 00pa0OTKY JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peleHust, ToA0Op JMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJIb30BaTh TAaOIWYHBIC (PEJSIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCTOJB30BAHUEM  PA3NMUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBHCOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIICHHS. MHOTONpOLIECCOpHBIE CUCTEMBI. PacnipenenéHnbie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUKIIBI TOCTPOEHUSI W alIapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tporokoier cteka TCP/IP. Cucrema nomeHHbIX uMEH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHuss U
1.3 uMeHoBaHMs (ailiioB B AonaroBpeMeHHOW mamsatu. [llaGnoHsl ans omucaHus
rpyni ¢ainos
CkopocTp mepenaud JaHHBIX. 3aBUCUMOCTb BpPEMEHHM IepeJayd  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

HIudpoanue nanubix. CUMMETpUYHbIE U HecuMMeTpuuHble U dpsl. [Huppsr
1.5 npocroit 3amensl. ludp Lesaps. [ludp Buxenepa. Anroputm muppoBaHus
RSA

Kozpl, no3Bossromue oOHapyUBaTh M HCIPABIATh OUIMOKH, BO3HMKAIOIIHME
1.6 pu nepenade naHHeIX. Paccrosaune XamMunra. KoaupoBaHue ¢ NOBTOPEHUEM

6uros. Koapl Xammunra
2 Teopernueckue 0CHOBBI HH(OPMATUKH

JlBouuHOoe  KOAupoBaHuE. PaBHOMEpHBIE UM  HEPAaBHOMEDHBIE  KOJBI.
)1 JlexonrpoBaHue COOOLIEHH, 3alTMCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAMPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbl K OLEHKE KoiuyecTBa WHGMopmauuu. EnuHUIb!
59 U3MepeHus KonudyectBa uHpopManuu. AndaBUTHBIA MNOAXOA K OILEHKE
KoJM4yecTBa HMHQPOpMaLUU. 3aKOH aIJUTHUBHOCTH uHpopmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina [llenHnona

Cuctembl cuMcieHus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cunciicHHsa. CBOWCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
23 KOJM4YECTBO IU(p B 3aIIMCH, MPU3HAK JEIIMMOCTH YKCiIa HA OCHOBAHHUE CUCTEMBI

CUHHCJICHHA. AJ'IFOpI/ITM nepeBojia Mejoro 4ucia wus P-u4gnHOli cucTeMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KoHeuHo! P-uvHoil npobu B
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2.5

JECSITUUHYI0. AJITOPUTM IE€pEBOJA LENOr0 YMciaa U3 AECITUYHOW CHCTEMBI
cuncienust B P-nunyto. IlepeBon xoHewHOH necsituuHOW aApodu B P-nunyio.
JIBonuHas, BOCbMEPUYHAs U IIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIYy HHMMHU. ApudMmeTrndeckue omnepanuy B MO3MLIMOHHBIX CHCTEMax
CUHCIICHUS

TponuHass ypaBHOBELICHHAs CHUCTEMAa CUYUCIECHMs. JIBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue tekcroB. Kommpoka ASCII. OpHOOaiiTHBIE KOTUPOBKH.
Crannaptr UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMaIMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  uzobpaxkenuit.  Ouenka  uH(pOpMalUUOHHOIO  00BEMa
rpaguyeckuX TaHHBIX MPU 33JaHHBIX Pa3pelIeHUH U TIIyOWHE KOAWPOBAHUS
ugeta. LiBeroBeie Mogenu. Koauposanue 3Byka. OneHka MH(OpMaMOHHOIO
00BEMa 3BYKOBBIX JJAaHHBIX IpHA 3aJdaHHBIX 4YaCTOTC OUCKPCTU3AllUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BrICcKasbIBaTeiabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1I1eCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTHU. Jlornyeckue BbIpaXKEHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJIEHTHbIE MPeoOpa3OBaHUs JIOTMYECKHX
BbIpakeHUi. Jlornyeckue ypaBHEHHs U CUCTEMBI YPAaBHEHUM.

Jlornueckue (yHKUIMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTUYECKHX
(GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBCpIHGHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTHU

2.9

Jlormueckue »iaeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYECKOMY BBIPQ)KEHMIO. 3alUCh JIOTMUYECKOTO BBIPAXKEHHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u moxaenupoBanue. llenmn monpenupoBaHus. AJEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY OO0BEKTY WK Tiporieccy. DopManu3anms MPUKIaIHbIX 3a1a4.
[IpencraBienne pe3ynbTaToOB MOJACTUPOBAHUS B BHIE, YAOOHOM IS
BOCIIPUATHS 4YeJNOBEKOM. ['paduueckoe MpenCcTaBiICHHE JaHHBIX (CXEMBI,
TabnuLbl, rpadukm).

[IpeacraBnenue wHeNbIX YHUCEN B MNaMATH KoMibioTepa. OrpaHMYe€HHOCTH

JUarna3oHa 4yucell MpH OTpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanume ¢ mnomoupl0 MOOUTOBON omepanuu

«uckmouaromee UJIH»

[IpencraBicHue BENIECTBEHHBIX YKMCEI B TAMATH KOMIIBIOTEPA. 3Havalias 4acTb
U TOpsAoK yMcia. Jlmama3oH 3HauYeHWH BeNIECTBEHHBIX uucell. [Ipobiembl
XPAaHEHMS BEILECTBECHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaoB. BelnonHeHne onepanyi ¢ BEHIECTBCHHBIMU YMCIIAMHU, HAKOILICHHE

o1noOoK IIpH BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TpadoB (mocTpoeHue
ONTUMAJILHOIO IyTH MEXJ1y BepLIMHaMu rpada, onpeleleHue KOJINYecTBa
Pa3IMYHBIX IYyTEH MEXIy BEpPIIMHAMH OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl 00xona Jepesa.
[IpencraBnenne apudMeTHUECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IePEBbEB IPU OMUCAHUN OOBEKTOB M IIPOIIECCOB OKPYKAIOLIETO MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAaHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BBII/IFpBII_HHBIC U MIPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHHC CTpaTerun

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIekTa. VaeHTugukamuss ¢ MOHMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnonb30BaHNe METO0B UCKYCCTBEHHOIO
UHTEUIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOIOB
HCKYCCTBEHHOTI'O MHTEJJIEKTa B poboToTexHuke. uTepHer Bemieil. Heliponubie

CCTHU

3.1

3.2

ANTOpUTMBI ¥ IPOTPAaMMHUPOBaHHE

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

MOJEJb BEIYMCICHUMN

OmeHka CIOXHOCTH BBIUMCIEHUH. Bpems paGoTel u 00BEM HCIONB3yeMOit
aMsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aJITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHON
cinoxHoctd. [lepebopubie anroputmel. IlpuMepsl pa3nMUYHBIX aNTOPUTMOB

peuicHu-d OIHOM 3ala4uu, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIIUX AITOPUTMOB
yIPaBJIEHUS UCHOJHUTENSIMU U BBIYMCIUTENIBHBIX alropuTMoB. OmnpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyeMbIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30ueHHe 3aluCh YHuClla Ha OTIeNbHble LUQPBI,
HaXOXXJEHHE CYMMBbl U TNpoOM3BeAeHUS LU(Dp, HAXOXKICHHE MaKCHUMAaJIbHOMN
(MHHHMAITEHOW ) U PHL.

[IpencraBienue uuciaa B BUAE HaOopa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMsS B CTeleHb. IIOMCK MHPOCTBIX 4YHMCEd B 33aJaHHOM

Aruara3oHe ¢ IOMOLIBIO aJIlrTOPUTMA «PEIICTO 9paTocq)eHa»
MHOI‘Op&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3pix nporpammupoBanus (Ilackane, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOUMCIICHHBIC, BEIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUeCKHe. BeTBineHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. L{UKIbI 110 IEpeMEHHOM.

OO6paboTka naHHBIX, XpaHAIUXcs B (aiinax. TekcToBble U TBOUYHBIE (ailib.
daiinoBsie nepeMeHHble ((aitnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
daiin.

Pazbuenue 3amaun Ha moa3anauu. [lognporpaMmer (TpoieAypsl U QYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIHMOTEKH S3bIKA IMporpaMMHpPOBaAHUA

3.7

3.8

3.9

3.10

Pexypcus. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnonap3oBaHue cTeka Jais

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIIKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHUH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble METO/bI
pelieHns YypaBHEHMiIl: MeToJ mepedopa, METOJ IOJIOBUHHOTO JEJEeHUs.
[TpuOnm:xEHHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ Tparenuil).
ITouck Mmakcumyma (MUHUMyMa) (YHKIMHM OJHOW TNEPEMEHHOW METOA0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QyHKIUM  S3bIKa
MPOrpaMMUpPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOBa MO MPOOETbHBIM CHMBOJIAM, MOHUCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJAECHHOW MOJCTPOKH Ha JPYTYIO
cTpoKy. I'eHepaiisi Bcex CIOB B HEKOTOPOM ai(aBuUTe, yIOBIECTBOPSIOIINX
3aJJaHHbIM orpanudeHusM. IIpeoOpa3oBanue yuciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel M MOCJIEOOBAaTEIbHOCTH 4YHCell. BrluncieHue 0606HléHHBIX

XapaKTCPUCTUK DJJICMCHTOB MacCCHUBa WU YHCI0BOM OoCICaA0BaTCIBHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHsS, CPEIHEro apu(pMeTH4YecKoro, MUHHUMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCIJIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHHUS B MacCHBe.
AAroput™bl paboOThl C AJIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocThie METOIIBI COPTHPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, cOpTHpOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka Maccuba (anroputm QuickSort). JIBomdHBIH

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpUTMBI 00pPabOTKH JIBYMEPHBIX
MAacCCHBOB: 3allOJJHCHHWE JIBYMEPHOT'O YHCIOBOTO MAacCCHBAa 110 3aJlaHHBIM
MpaBWJIaM, MOKWCK DJIEMEHTAa B JBYMEPHOM MAaCCHBE, BBIYHCIICHHUE MaKCUMyMa
(MHHHMYMa) ¥ CYMMBI 3JIEMEHTOB JBYyMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XAII-TaOJIUIIBIL.

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

Crexku. AHanM3 NPAaBUIBHOCTH CKOOOYHOTO BbIpaKeHUS. BpluncieHue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu 11l BpEMEHHOI'O XpaHEHUs! IaHHbIX

Anroputmbl Ha rpadax. [locTpoeHMe MHHHMALHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpaq)a. KommgecTBo Pa3INIHBIX
nyTed MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue aepeBa A 3aJJaHHOTO apU(PMETUUYECKOTO
BbIpakeHUs1. PekypcuBHbIe airopuT™Mbl 00xo/a aepesa. Mcnons3oBanue creka

U odepeu it 00xo/a iepena

3.16

3.17

JlnHamMHuueckoe MporpaMMHpPOBAaHUE KaK METO/] PELICHHUS 33/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJadyd, pellaeMble C  [OMOILBIO
JMHAMUYECKOTO MPOrpaMMHPOBAHUS: BBIYMCIEHUE PEKYPCHUBHBIX (DYHKIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a41 OIITUMH3alIUN

[Tonatue 06 0OBEKTHO-OPUEHTHUPOBAHHOM IpPOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METO/IbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpa®oTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

I/IHKaHCY.HSII_II/ISI, HacJICcJ0BaHUC, HOJ'II/IMOp(bI/BM

WHudopmaninoHHbIE TEXHOIOTHH

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4i aHaJIM3a JOaHHBIX: IIPOTHO3UPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KJIaCTCpu3anus, aHaliu3 oTkJIoHeHHH. IlocnemoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaTN3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, MpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3alMsl JaHHbBIX, HHTEpIpETalus pe3yiabTaToB. [I[porpamMMubie
cpenctBa u MHTepHET-cepBUCHl AJii 00pabOTKM M MpEACTABICHUS ITaHHbBIX.
Bonpimme nannpie. MammHHOE 00yUeHUE

AHanu3 JaHHBIX C MOMOIIBIO SJIEKTPOHHBIX Tabnull. BeraucieHue cyMmbl,
cpemHero  apu(METHYEecKoro, HamOOIbIIero (HAMMEHBIIEro) 3HAYCHUS
nuana3oHa. Beruncienue xkodQQUIMEHTa KOppeNsaluud ABYX PSAIOB ITaHHBIX.
[TocTpoenne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. [loctpoenue
rpagukoB  (ynkmui. Ilombop  aWMHWUM  TpeHHIa,  peIICHHE  3ajaad
IporHo3upoBanus. PemeHne 3ajady oNTUMHU3aLUU C MOMOUIBIO 3JIEKTPOHHBIX

TadJIuI

I[I/ICerTI/IBaHI/IFI npu MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIeccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHUA. MO,I[GJ'II/IpOBaHI/Ie OMOJOrMYECKUX
cucteM. MareMaTu4ecKue MOACIM B  3KOHOMUKCE. BreraucianTensHEIe
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB SKCIICPUMCHTA. MeTO,I[
HaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX IMapaMCTPOB MOICIUPYCMBIX
00BEKTOB H IIpoIeCCoB. BoccraHoBiieHne 3aBHCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Meronst  MomnTte-Kapiio. NmuranmonHoe

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

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuma — mpencTaBiIeHHE
cBeleHnH 00 OQHOTHIIHEIX 00bekTax. Iloie, 3amuch. Kiorou Tabauiel. Padora ¢
roToBOI 0a30if NaHHBIX. 3amojHeHue 0a3bl JaHHBIX. [IOMCK, COpTHpOBKa U
¢buabTpanus JaHHBIX. 3alIpOChl HAa BEIOOPKY AAHHBIX. 3allPOChI ¢ TapaMeTpaMH.
Brruucnsemsle nosst B 3arpocax.

MHuorota0nauunble 6a3bl JaHHBIX. TUIBI cBA3eM Mexay Tabnuuamu. BHenHuit
kimod. [lemocTHOCTh 6a3bl JaHHBIX. 3ampockl K MHOTOTAOMMYHBIM 0a3zam

JaHHBIX

4.6

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

OonbmorpaduIecKux CChIIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Uadopmaruka (B 2 wactsx); 11 kmace. yrioybonennoe ooyuenue [omsixos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpaHuyeHHOM 0TBeTCTBeHHOCThIO « B THOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «M31aTeNbCTBO
«IIpocBenienue»

[TonsikoB https://kpolyakov.spb.ru/school/basebook.htm

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

[TonskoB https://kpolyakov.spb.ru/school/basebook.htm

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

[TonsikoB https://kpolyakov.spb.ru/school/basebook.htm






