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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yrayOnEHHBIH YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
IPOTPaMMBbI BOCITUTAHHS.

[Tporpamma o uHGoOpMaTHKE TAET MPEICTABICHHE O IENsIX, 00IIeH cTpaTernu
oOy4eHUs1, BOCTIUTAHUS B PA3BUTHsI 00yUaIONTNXCS CPEACTBAMH YIeOHOTO ITpeIMeTa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0O0s3aTEIbHOE
IpeIMETHOE COJEpKaHUe, MPEIyCMaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaM
U TeMaM Kypca, ONpeaelisieT paclpeaesieHue ero mo kiaccam (rogam HU3y4eHHs),
Ta€T TMPUMEPHOE pachpenefieHne y4eOHBIX 4YacoB M0 TEMaTUYECKUM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYIO) IOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
yI6TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTHKHA YYEOHOTO
MpoIIecCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[Iporpamma o nHGOpMATHKE ONPEIEAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEPUCTUKU Y4EOHOr0o Marepuaia Jyisl KaI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COZEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHIAa KOHTPOJS (MPOMEKYTOUHOM
aTTecTaluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arTectanuu). [Iporpamma no nHbopmaTuke sIBISETCS
OCHOBOM JIJIi COCTaBJICHHUS AaBTOPCKUX YUE€OHBIX MPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegHeM oO1ieM 00pa30BaHUM OTPAXKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOW JUCHUIUIMHBI, HM3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUU WH(POPMAITMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIaACTH  TPUMEHEHHs  WH(OOPMATHKH, TPEXKAC  BCETO
nH(GOPMAITMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep WHQOpMaTUKH ©  HHPOPMAITMOHHOM
e TeTLHOCTH.

Kypc unbopmatuku a5is ypoBHsS CpeaHEro o0Iero oOpa3oBaHUs SBIISETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuxcst B 00acTu
nHOOPMATUKA W MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCS
Ha CoJIep)KaHue Kypca WH(DOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONBIT  TIOCTOSHHOTO  NMPUMEHEHUS  WH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNne
3TOTO OTIBITA.

Pesynprarel  yriyOnm€éHHOTO  YpOBHS ~HM3y4eHHS y4yeOHOro MpeaMera
«MH(popMaTHKay OpPUCHTHPOBAHBI HA TIOJYyYEHUE KOMIICTEHTHOCTEH IS



nocyenyronein npodecCHoHanbHON NESITENHbHOCTH KakK B paMKax JIaHHOMN
MPEIMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel o0nacTsx. OHM BKITIOYAIOT B ceOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€1, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO0/IbI
K U3YUYEHUIO SIBJICHU, XapaKTEPHBIX I U3y4aeMOil IpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUUECKUE 3ajlayu,
XapakTEepHbIE ISl HCIOJIb30BaHHMS METOJOB M HWHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeopuH (COBOKYITHOCTH TEOPHWIi), OCHOBHBIX CBS3SX CO CMEKHBIMH O0OJIACTIMHU
3HAHUM.

B pamkax yriny6iéHHOro ypoBHSI u3yueHUs MH(MOpMATHKU 0OecreuynBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusax  OpodeccuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C HU(PPOBBIMU TEXHOJIOTHSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOy4YeHUE, TMPOMBINUICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTHH OECHPOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMblI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYaIbHOM U
JIOIIOJTHEHHOM pPeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mpeamera «WudopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpelHero ofmiero oOpa3oBaHus — OOECIeUCHHE
JaTbHEUIIIET0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSX pa3BUBAIOLIErocss HHHOPMALIMOHHOTO O0IIIeCTBa
M BO3pacCTallleil KOHKYPEHUMHU Ha pbIHKE Tpylaa. B CBA3M C 3TUM HU3y4yeHUE
uHpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

chOpPMHPOBAHHOCT, YMEHHMM pa3iaudarh (akThl U OIEHKH, CPAaBHUBATh
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUUM  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha JHU3Hb 4YEJOBEKa B OOIIECTBE, IMMOHWMAHHUE COIUAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



PrOHOMUYECKOTO,  MEIULMUHCKOTO U (PU3HOJIOTMUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE TPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOM, HAYy4YHO-
MCCJIEIOBATENLCKOW M TBOPYECKOM NESATEIbHOCTH, MOTHUBALMHM OOYYaroIIUXCs K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «LludgpoBasi rpamMoTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetu lIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OcCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIIMPOBAHUS.

Paznen «AJropurMbl M NpPOrpaMMHMpPOBAaHHeE)» HAIPaBJIEH Ha pa3BUTHUE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pa0OTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
dbopMHpOBaHHE HABBIKOB pEaIM3allMU MPOrPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
IpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, PpeaJru30BaHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHalIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DBJEKTPOHHBIX TAOMUI[ NIJisi pPEelIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JJII U3YUEHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4Ye€HHUS HH(POPMATUKH pPEKOMEHAyeTcs IJis
TEXHOJIOTUYECKOrO0  MpOQUisi, OPUEHTUPOBAHHOTO HA  WHXKEHEPHYIO U
nHpopMaIIMOHHYIO0 c(epbl eATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3Y4YCHUS
nH(OpMaTHKU 00ECIIEYMBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIACTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEpPHBIE
CHELUATBHOCTH, YYacTUE B IPOEKTHOM M HCCIEN0BATEIbCKON JIESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPaBICHUSIMU OTpacid MHGOPMAIIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTUH, TOATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllade
EnuHoOro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOpMaTHKeE.

[TocnemoBaTenbHOCTh WM3YYEHHUS TEM B Tpeneiax OJHOTO Toaa OOydeHHSs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee Ynciio YacoB, PEKOMEHJOBAaHHBIX [l U3ydyeHus uHpopmatuku — 204
yaca: B 10 ximacce — 102 gacoB (3 yaca B Heneno), B 11 kimacce — 102 gacoB (3 gaca
B HEJICITIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTYpa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHas, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIephl BHENIHUX YCTPOMCTB. [IpsAMOI1 TOCTYII K amsTH.

OCHOBHBIE ~ TEHJIECHUMH  Pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIuMcaeHus. MHoOronpouneccopHsle cuctemMol. CylepKOMIBIOTEDBI.
PacnipenenéHHble BBIYUCIUTENBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOuibHbIE TU(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEPHl. POG0TH3MpOBaHHBIE TPOU3BOCTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM IPOrpamMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpaMMmHoe obOecriedeHue. OrnepaliOHHbIE CHUCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JEUHCTAULALMUSA  OPOrPAMMHOIO
o0ecrneueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjioB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecriedenue. JInieH3upoBaHUE MPOrPAMMHOI0 OOecrieueHus
U IMPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€ecTIeueHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickont ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHuns U UPPOBBIX PECYPCOB.

[IpyHLIMIIBI IOCTPOCHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKob
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momMomipl0 Macok nonacereid. CereBoe
aagMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3J0M ceTu. OmnpenerneHre MaplipyTa JIBUKEHHUS
MTaKETOB.

Bunet  npestensHoctn B cetu  Hutepuer. CepBucel  HMHTepHerTa.
["eonndpopMalmoHHbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TEJIe(POHOB, OMpPENEICHHE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBHUCHI M yCiIyrd. CoLMalIbHbIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHYECKHME YIPO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpoodsieMbl 3alUThl
uHdopmaluu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3auThl HHDOpMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMAITMOHHOM OE€30MaCHOCTH.

[IpenoTBpamieHue  HECAaHKUMOHMPOBAHHOIO  JOCTyma K  JUYHOU
KOH(QUACHIMATBLHOW MH(POpPMAIUK, XpaHSIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 0OecreueHrue U CIocoObl
O0ppOBl C HUM. AHTHUBUPYCHBIE MNporpammbl. OpraHuszanus JIMYHOTO apXHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmTa apxusa.

[udpoBanne naHHpiXx. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdposanusi RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmanus, nanueie U 3HaHus. MHboOpMaIMoOHHbIE POLIECCHl B IPUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JTUCKpeTh3auu uHpopmaluu, NpeaHa3HAYEeHHOW ISl XpaHEHHWs, Nepenayud u
00paboTKH B IIU(PPOBBIX CHCTEMAX.

JIBonuHoe koaupoBaHHWe. PaBHOMEpHbIE W  HEpPaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHM, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OJHO3HAYHO JEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. EnvHMIIBI M3MEpeHHs KonyecTBa nHPopMauuu. AnpaBUTHBIA MOAXO] K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MNMO3UIIMOHHOW 3amuCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHUS. AJITOPUTM IIEPEBO/IA LIEJIOT0 YUCIIA U3 P-UYHOM CUCTEMBI CUHCIICHHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-uuHOM npoOu B NECSATHUHYIO.
ANTOpUTM ITEpEBOAA LIEJIO0 YKCIIA U3 IECITUYHON CUCTEMBI CUYMCIICHHS B P-nuHys!O.
[lepeBoa KOHEUHOU necSITHYHON MpoOu B P-nunyro. JIBomuHasi, BOCbMEpUYHAs U
HIECTHAIIATEpPUYHAs CUCTEMbI CUHCICHHUS, CBSA3b MEXAY HUMH. Apudmernyeckue



olepaluy B MO3UMLUOHHBIX CHUCTEMAX CUYUCIEHUSA. TpOMYHAs ypaBHOBEIICHHAS
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka uHPOpMAMOHHOTO  00BEMa
rpaUYeCKuX TaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOITUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. @opmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3bpIBaTelbHbIE (HDOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOGauIBl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIornueckue onepauuy U Onepaluy HaJl MHOKECTBAMU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GYHKUIHNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTMYECKUX (DYHKIIHIA.

Kanonnueckne  QopMbl  JlorMueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbiE€ (OPMBI, aITOPUTMBI HX
NOCTPOEHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »35eMEHTBI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxem Ha JOTMYECKMX AJEMEHTAX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKMCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiIHON ceTKU. be33HakoBbIE UM 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIBHBIX YHCEIL.

[lobutoBbie normyeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuid  capurn.  [lludpoBanue ¢ moMombIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IAMSITH KOMIBIOTEPA. 3HAUaIlas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HaUCHUN BEIIECTBEHHBIX ducend. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBA3AaHHBIE C OrPAHUYEHUEM KOJIUYECTBA
pa3psnoB. BblnonHeHue omepanuil ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIKOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbIi pe3ybTar.

Otanbl penieHUs 3alad Ha KOMIIbloTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpoGUIMpoBIIMK. KoMmumismus u UHTEepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WurerpupoBanHas cpena pa3paboTku. Meroasl OTIAAKU IPOrpamM.
Hcnonp3oBaHue TpaccMpoBOYHBIX Tadmul. Otnanounbiii BeiBoA. Ilomarosoe
BBITIOJIHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycioBus. Luknel ¢ ycimoBueM. [luknbl 1o nepemeHHo. B3ammo3aMeHseMOCTb
pa3MyHBIX BUJIOB IUKIOB. HMHBapumanT mukna. CocraBleHME LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONpeeIEHHOTO MHBApHAHTA LIUKJIA.

JloxymenTrpoBanue nporpamm. Mcnons3oBanne kommeHTapues. lloaroroska
OMHCAHMS MPOrPaMMbl U HHCTPYKILIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4Yucia Ha OTAENbHBIE IU(PBI,
HAaxXOXXJEHUE CYMMbl U TIpOU3BEIACHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuHUMAaNBHOW) LIUGPHI.

HaxoxaeHue Bcex MPOCTBIX YMCEN B 3aJlaHHOM Juara3oHe. lIpencrasieHne
qrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIECHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBble nepeMeHHbIe ((paitioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pa36uenue 3amaun Ha moa3anauu. [loamporpaMmel (poreaypsl U GyHKITUH).
Pexypcus. PexypcuBHbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[lopkatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynbpHBIA IPUHLUII HOCTPOEHUS IIPOTPAMM.

Uucnennsie MeTobl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/Ibl PEUICHUs! YpaBHEHUU: MeToJ mepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnamxkEHHOE BBIUMCICHHUE JJIMH KPUBBIX. BbruucieHue miomanaed ¢guryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMH OJHOM MEpPEeMEHHONM METOAOM
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH — sI3bIKa
IPOrpaMMHUPOBAHUSA JIJIs1 OOPaOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIAa B CTPOKE,
pa3z0bueHre CTPOKH Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIAM, TIOUCK MTOICTPOKH BHYTPHU
JTAHHOM CTPOKH, 3aMEHa HalICHHOM ITOJICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOPOM ai(aBUTe, YIOBJIECTBOPSIONIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl ¥ MOCIENOBATENBHOCTH 4YHcCel. BplunciieHne 0000IMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa WJIM YUCIOBOM MOCIIE0BATEIBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEAHETO ApUPMETHUECKOI0, MUHUMAJIbHOTO UM MAaKCHUMAJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN ONUCK 3aJJaHHOT0 3HAUEHHUS B MACCHUBE.

CoptupoBKa OJHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCUBA I10 3aJaHHBIM IIPAaBHUIIAM,
IOUCK 3JIEMEHTA B JByMEPHOM MAacCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHHU

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. [IpoBepka
opporpapun u rpammatuku. CpeacTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  HMcnons3oBanme  ctuieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pPEeLieH3UpOBaHUsl B TEKCTOBBIX Ipoueccopax. OGIauyHble CEpBUCH.
JenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUEe CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEXHHYECKHME CpEeACTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3a/1a4d aHAJIM3a JAHHBIX: NPOTHO3HPOBAHUE,
KJacCUpUKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3a7a4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JITAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BHU3YyalM3alUsl JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammHeie cpencTtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bombIire naHHbIE.
Mainnnoe o6y4yenue. HTeIeKTyanbHbli aHaIU3 1aHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO JICKTPOHHBIX TaOMWIl. BBIYUCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOro, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uumeHta KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAThIX M KPYroBbiX jguarpamm. I[locTpoenue rpadukoB
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YpaBHEHUHM C TIOMOLIBIO MMOJA0O0pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYILIEro peuIeHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, orpaHrdeHus. JIokanbHbIE U M100aTbHBI MUHUMYMBI 11€J1I€BOM (DYHKIIUU.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KoJM4ecTBa HWHGOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TaHHBIX C MOTEPSMU. Y MEHBILICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Hjien anroputmoB cxkatust JPEG, MP3.

CkopocTh TIepefaud JaHHBIX. 3aBUCHMOCTb BPEMEHM IE€peAadyd OT
uH(OPMAITMOHHOTO O00BEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBA3U. [IpuunHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuUBaThb W HUCIPABJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIoOHEHTBI cucTteMbl W UX B3aumojeiicTBue. CUCTEMHbIN
s dext. Yrnpasnenue kak nHGOpMaIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mogenu u monenuposanue. Llens mogenupoBanusi. COOTBETCTBHE MOIEIN
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIecCy, Lelu MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[TpencraBieHue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCIPUATHS YeIoBeKOM. [ 'paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TAOJHIIbI,
rpadukn).

['padbl. OcHoBHBIE noHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHMCKOB CMEXKHOCTH. Pemenne
ATOPUTMUYECKUX 3aj]ady, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJIBHOTO TYTH MEXIy BepiiuHamMu rpada, OmNpeneiIeHue KOIUYecTBa
Pa3IMYHBIX yTEeH MEX/y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOTro rpada).

HepeBbs. bunapnoe nepeBo. [epeBbs moucka. CriocoObl 00xoaa AepeBa.
[IpencraBnenne apuhMeTUUECKUX BBHIPAKEHUM B BHJE AepeBa. JIMCKpeTHBIE UTPhI
JIBYX UTPOKOB C mojHOM nHpopManuei. [loctpoenue aepesa nepedopa BapuaHTOB,



OMHCAaHNE CTPATErny UTPhl B TAOIUYHOU (opMe. BRIUTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPHIIIHBIE CTPATETUU.

CpeacTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpeBOAa U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib3oBaHue MeTOIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYarommx cucreMax. Mcnonp3oBaHue METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys MOHATUS anroputMa. Mammna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucnenui. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUuMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  AJTOPUTMOB. AJITOPUTMBI  MTOJMHOMHUAIBHOU
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEILICHHUS
OJITHOU 33Ja4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YuUCEN B 3aJaHHOM JWAIla30HE€ C IOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Lelble Yucia, 3a1a4d JUIMHHON apu(pMETUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHMs).  XOII-TaOJUIIbI.
[TocTpoenue andaBUTHO-4ACTOTHOIO CIOBAPS AJIs 3aJaHHOT'O TEKCTA.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwlumncienue
apu(PpMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO allMKIMYECKOro rpada. Aaroputm
JIeHKCTpBL.

HepeBbs. Peanuzanms 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe aliropuTMbl 00xoza aepesa. Mcnonab3oBaHue creka u
ouepeu s o0xoda IepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHUE KAk METOJ  PpEIIeHUs 3aJady ¢
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyM, PEUIAEMbIE C MOMOILIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKLIHUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

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



Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IOAXOJA.
Wukarncynsuuys, HacieJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3pa®oTku mporpamm. [IpoexTupoBanue wuHTepderica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHHUS

uHTepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrpaMMHUPOBAHMS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOTO  MOJEIMPOBAHUA: ITOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNM, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

JuckpeTusanusi TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoienupoBanue BxKeHus. MoienupoBaHe OM0JIOTHUYECKIUX CUCTEM.
MaremaTuyeckre MOJIeIM B SKOHOMHKE. BBIUYMCIUTEIbHBIE 3KCIEPUMEHTHI C
MOJICIISIMU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OleHKa 4YHUCIOBBIX TMapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccTraHoBieHuE 3aBUCUMOCTEN MO Pe3yJIbTaTaM KCIIEPUMEHTA.

Beposaranoctasie  momenu.  Mertoasl  Monte-Kapno.  MMurtainmonHoe
MozenupoBaHue. CUCTEMbBI MAaCCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiMOHHBIC) O0a3bl JaHHBIX. Tabiauna — TMpeJCTaBICHUE
cBeneHnii 00 OOHOTHMHIHBIX 00BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padorta c
roToBOoil 0a3o0if naHHbIX. 3amojHeHue 0a3bl JaHHBIX. [loWCK, cCOpTHUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpPOCHI C MapaMeTpamu.
Brrancnsiemsie nosisi B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIBI CBSA3E Mex 1y Tadnuiamu. Buennuit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-ipuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTsAX CaWTA.
TexHoJIorusl «KJIUEHT — CepBEp», €€ JOCTOMHCTBA U HeAocTaTku. OCHOBBI S3bIKa
HTML u kackaausix Ta0mui ctuwiet (CSS). Cuenapum Ha sa3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300paykeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(udpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHUIEOKAaMep, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunsi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactamu.
OuUIbTpHL.



Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cnos. Kanambl
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii s BeO-CaiTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. dopmaTsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX U300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHME MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHaTHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOEXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHUE KUZHEHHOIO OMbITA M OMNBITA ACATEIBHOCTU B MPOIECCE
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapTaTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETo
oOpazoBaHus y oOyuvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yibTaThl:

1) rpamaaHCKOro BOCIMTAHMS:

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

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU  AKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIIMK TI0 COLMAIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaITMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM TIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu NHTEpHET;

4) 3cTeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 33 CUET COOTIOACHUS



TpeOoBaHUN  0€30MacHOM  JKCIUTyaTallid  CPEICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUAaIbHOM
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTB;

uHTEepec K cdepam TPOoPECCHOHATBLHON ACSITEIHHOCTHA, CBS3aHHBIM C
UH()OPMATUKON, MPOTpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBeplLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BAHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

OCO3HAHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
pemeHus, B TOM YHCIE C yY4E€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIPHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

B nporiecce 1oCTHKEHHS THIYHOCTHBIX PE3YIHTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(popMaTHKE y OOYYaIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
peanojarammii copMUPOBaAaHHOCTD:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, a UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JEeNUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUPOBaTh U aKTyalM3UpoOBaTh  Ipoliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WJM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKU NIOCIIEIACTBUI AESATEINBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] TPAKTUUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHBIE BHIBl JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITh TNPUYMHHO-CICCTBEHHBIE CBSI3M W aKTyaJlUM3UpOBaTh 3aaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHbIM MOUCK IEPEeHOCa CPEACTB M CHOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O01acTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEW, NpeularaTh OPUTMHAIbHBIE MOJAXO/bl U PELICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH(POPMALIUY PA3IUYHBIX BUIOB U (DOPM MpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iIMuHbIX (opmarax ¢ Yy4YETOM Ha3HAYEHUS
uHpoOpMaMu W IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJlU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpPMaM;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUCHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(OpPMALMOHHON
0e30I1acCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  PAclO3HABaHHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61eHme:

OCYIIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

paciio3HaBaTb HeBep6aJ'IBHBIe cpeacTBa O6III€HI/I}I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATH KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMU CHOCO6aMI/I O6HleHI/I$I )51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HUCIIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KaXJA0T0 YYACTHUKA KOMAaH bl B OOILIUN
pe3yJbTarT 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJECU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATEJIBHO OCYIIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIINHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa30BaTENbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX MPOLECCOB, WX PE3YJbTaTOB U



OCHOBaHUM, MCMHOJIb30BaTh MPHUEMBI PeQIIEKCHH AJsl OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NESATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
IPOIECCOB B TPHUPOJIE, TEXHUKE H OOIIECTBE, MOHATHIMH «HHPOPMAIUI»,
«MH()OPMAITMOHHBIN TPOIIECCY, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBII
b dexT», «mHDOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIaJCHUE METOJaMH TMoucka HuHbopMmanuu B cetd VHTepHET, yMeHue
KPUTHUYECKU OIIEHUBATh MH(OpMaIIIO, MONTyYeHHYI0 U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH IPHUMEPHI
UCTOYHUKOB WX TIOJNYYCHHs] W  HANpaBlICHHWs HWCHOJB30BaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHS TAaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTpPOWcTBA W (YyHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHJCHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIQJICHWE HaBBIKAMHU pPabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMHU TTPOTPAMMHOTO O0ECTICUEHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CTeIaTN3alllu;

HaJIM4KE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aINN U (QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeir, 00 OOmMX NpUHIMIAX pa3paOboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
MIPUITOKEHNM;



MOHUMaHUe yTpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCTIOIh30BAaHUE METOIOB
U CPEICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padoTe C
KOMITBIOTEPAMHU U JAPYTUMHU KOMIIOHEHTaMU IHU(GPOBOr0 OKPY>KEHHsI, TIOHUMAHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX MPOTpaMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE ONPECISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHUBAThH N3MCHCHUE
BpEMEHU TMepefayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTePUCTUK KaHaja CBSI3H;

YMEHUE HCIONb30BaTh MPU PEIICHUH 3a/1a4 CBOWCTBA MO3UIIMOHHOM 3aIvcu
YHUCe, AITOPUTMA ITOCTPOCHHUSI 3aIUCH YHCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEprKaIllel 3almch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHUCIICHUS C 3a]JaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TabymIe
WCTUHHOCTH, HUCCJIEN0BAaTh O0OJACTh MCTUHHOCTU BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS U CUCTEMbI ypaBHEHUI;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHpopMaIuu (3amuch Yncesl B MO3UIIMOHHOW CHCTEME CUWCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIaIia3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCEeJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHMBa, COPTHPOBKA MacCHBa, TEpeOOpPHBIE
QITOPUTMBI, TBOMYHBIA TIOWCK) W TMPUBOJUTH NMPUMEPHI HECKOJBKUX aJTOPUTMOB
pPa3HOM CIIOKHOCTH JIJISl PEIICHUS OJHOW 3a/1auHu;

BJIAJICHUE YHUBEPCAJIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHHsIMH O 0a30BbIX THNAX JAHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEJICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENITh, MPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO TMOJYYEHUE YKa3aHHBIX
pE3YNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMUOKE B padboTe
IpOrpaMMbI, (HOPMYIUPOBATH MPETI0KEHHUS 110 YIYUIICHUIO IPOTPAMMHOTO KO/,



YMEHHE CO37aBaThb CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MaTEPUAIIbl C UCIIOIB30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIU34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HauOOJIBIIIET0 W HAWMEHBINIETO 3HAYCHHWM, peIIeHue YpaBHEHUH, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3a1ady
MPOTHO3UPOBAHUS).

B npouecce uzyuenus xypca UHGOpMATUKU YTriayOJn€éHHOTO ypoBHS 6 11
Ks1acce o0y4aronMMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIINE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJIbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU TIPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUS MPU HU3BECTHOW YacCTOTE CHUMBOJIOB, MOSICHSTH MPUHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAJIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeieHus
KOJIMYECTBA PA3JIUYHBIX [yTE€d MEXKAYy BEpIIMHAMU OPHUEHTUPOBAHHOIO
alMKJINYECKOro rpada), yMeHHEe UCII0JIb30BATh JEPEBbsS MIPU AaHAIU3E U MIOCTPOCHUU
KOJIOB U JIJISI IPEACTAaBICHUS apu(METHUECKUX BBIPAKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY alITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIITHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPH, CTEKH, OUEPEIH, IEPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIEC MOMPOTPAMMEBI [ 00paOOTKH YMCIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIOJb30BaTh NpH pa3paboTKe MporpamMm OUOIUOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpeze NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSAMHU O 0a3ax JaHHBIX, UX CTPYKTYPE, CPEACTBAX
cCo37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIH30BaTh TAOJIWYHBIC (PENSIIIHOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JaHHBIX, BBITIOJHITH COPTUPOBKY H
MOWCK 3amucedl B 0a3ze JTaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y MaHHBIX) U
CIIPaBOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUECKUE MOJIENN AJIs aHalln3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€JIb MOJCITUPOBAHHSL, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM MPOLECCYy, MPEACTaBISATh PE3YJIbTaThl
MO/JICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHUCOB;

NOHWMaHHE OCHOBHBIX MPHHIMUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHS
NPUMEHEHHUsI TEXHOJOTH MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3lWYHBIX 00JACTAX,
HAJIMYUE TPEJCTAaBICHUI O Kpyre pelraeMbIX 3afad MalIdiHHOTO OO0y4YeHUs
(pacno3HaBaHMs, KJIAaCCU(PHUKALMU U MPOTHO3UPOBAHUSA) HAJTMYMUE MPEICTABICHUN
00  HUCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B PAa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
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Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
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33 UucnenHble METObI 2
34 AAropuTMBbI 00pabOTKH CHMBOJIBHBIX 4

JaHHBIX




3.5 ‘ Aaroput™bl 00pabOTKH MacCUBOB 9
Uroro no pazneny 37
Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB

4.2 AHanus3 JaHHbBIX 3
Hroro no pasneny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM (uudpossbie)
Ne i/m Kourpoubnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopMarmoHHbIe g
' IPOLIECCHI
1.2 MonenupoBanue 6
Wroro no pazaeny 14
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHUpPOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 5
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 19
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16
' POrPaMMHUPOBAHUSI
Uroro no pazaeny 40
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTeEMaTHUECKOE g
' MOJIEJTMPOBAaHUE
3.2 ba3bl qaHHbBIX 10
3.3 Be0-caiitbr 14
34 Komnrelotepnas rpaduka
3.5 3D-MonenupoBaHue
Hroro no pazneny 48




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Nen/m | Tema ypoka Kontpoabubie  IlpakTnueckue Aata i ppoBnie
Bcero H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenI
TpeOoBaHUsI TEXHUKH O€30MAaCHOCTH U
| TUTHUEHBI IPH paboTe C KOMITbIOTEPaMU U 1 01.09. -
JIPYTUMU KOMIIOHEHTaMHU I POBOTO 05.09
OKPYKECHHUS
) [IpuHIMIIBI pabOTHI KOMIIBIOTEPOB U 1 01.09. -
KOMITBIOTEPHBIX CUCTEM 05.09
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. | 01.09. -
KoHTposieps! BHEIIHUX YCTPOHCTB 05.09
4 ABTOMAaTHYECKOE BBITIOJTHEHUE 1 08.09 —
IIPOrpaMMBbI IIPOLECCOPOM 12.09
OnepaTuBHas, TOCTOSTHHAS U
5 JoJITOBpeMeHHas maMsaThb. KoHTpoieps | 08.09 —
BHEIHUX yCTPOHCTB. IIpsmoit noctym k 12.09
MaMsITH
6 CoBpeMeHHBIE KOMITBIOTEPHBIE 1 08.09 —
TEXHOJIOTHH 12.09
ITporpammHoe oOecnieueHue 15.00
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U 1 19.09

MOOUJIBHBIX YCTPOMCTB




g CucreMHOe ITporpaMMHOE OOecreueHue. 15.09 —
OnepalnoHHbIE CUCTEMBbI 19.09
9 Yrunutsel. [paiiBepsl yCTPONCTB. 15.09 —
[TapamienpHOE IPOrpaMMUPOBAHUE 19.09
10 WNHctannsuus v JeMHCTaIUTALMS 22.09 -
MPOrPaMMHOTO 0OecreueHus 26.09
®daiinoBbie cucTemsl. [IpuHIUIBI
1 pasMeneHust 1 MMEHOBaHHS (DailiioB B 22.09 -
nosroBpeMeHHou nmamst. [la6monsr ams 26.09
ornucaHus rpymi $ailioB
3akoHOHaTEIBCTBO Poccuiickoi 2909 —
12 ®denepanuu B 06J1aCTH MPOTPAMMHOTO 26.09
o0ecrnieueHus U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U anapaTHbIe 9.0 —
13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM. 03.10
CereBble MPOTOKOJIbI
29.09 —
14 Cetp UnTEpHET 03.10
s Paznenenune IP-cetn Ha nonceru ¢ 29.09 —
MMOMOIILIO MAaCOK ITOJIcETEN 03.10
06.10 —
16 CereBoe aIMUHUCTPUPOBAHHE
10.10
Bunel nestensHocTr B ceTn IHTEpHET. 06.10 —
17 Cepsucsl MHTEpHETa. ["'OCy1apcTBEHHBIE 10.10
ANEKTPOHHBIEC CEPBUCHI U YCIIYTU
18 Hudopmarmonsas 6€30macHOCThb 06.10-

10.10




Bpenonocuble nporpamMmmHoe

13.10 —

19 obecrieueHre U MeToAbl OOPHOBI C HUM 17.10
Opranu3anus JMYHOTO apXHUBa 13.10 -
20 nHopMmanuu. Pe3epBHOE KOMTMPOBAaHHE. 17.10
[TaponpHas 3amuTa apxuBa
13.10 -
21 [udpoBanue JaHHBIX 1710
Anroputm mmdposanus RSA. 20.10 -
22
Creranorpadmus 24.10
WNndopmanus, 1aHHbIC U 3HAHUS. 20.10
23 WHudopmanroHHbIe IPOLECCH B IPUPOIE, ) 4: 10
TEXHUKE U 00ILEeCTBe
HenpepbIBHBIE U AUCKPETHBIE BETHYNHBI
u curHansl. Heo6xoaumocTsb
24 JTUCKpEeTU3aIui HHGOPMAIIHH, 20.10 —
IIpeAHa3HAYEHHOM 1JIs XpaHEHMUS, 24.10
nepeaayu 1 00paboTKU B IIUPPOBBIX
cCUCTEMax
JIBonuHO€E KogupoBaHue. PaBHOMepHBIE 1
’5 HEpaBHOMEpPHBIE KOJBI. [lekoaupoBaHue 05.11 -
COOOIIEHMH, 3aITMCAHHBIX C IIOMOIILIO 08.11
HEpaBHOMEPHBIX KO/I0B
VYcenosue ®ano. [Toctpoenne o1HO3HAYHO 05.11
26 JEKOIUPYEMBIX KOJIOB C IOMOIIBIO
08.11
nepeBa. ['pap An. A. MapkoBa
EnuHUIBI 13MEpeHns KOJTHMIecTBa
. 05.11 -
27 nHpopmanuu. AndaBUTHBIN MOIXOA K 08.11

OLIEHKE KOJIM4ecTBa MH(pOpMaLuu




10.11 —

28 CucreMbl CUUCTIEHUS 1411
29 [TepeBon uncen U3 OAHON CUCTEMBI 10.11 -
CUHUCJICHUS B APYTYIO 14.11
JIBonuHasi, BOCbMEpUYHAs U 1011 —
30 HIECTHAAATEpUYHASL CUCTEMBbI 1411
CUMCIICHHUS], CBSI3b MEXK]ly HUMU
JIBon4Has, BOCbMEpUYHAS U 1711 -
31 HIECTHAAIIATEpUYHAS CUCTEMBI 2111
CUHCIICHHUSI, CBSI3b MKy HUMU
JIBon4Has1, BOCbMEpHUYHAS U 1711 -
32 IEeCTHAALIATEPUYHASL CUCTEMBI 2111
CUHCIICHHUSI, CBSI3b MKy HUMU
1 Apudmerrdeckue ornepanuu B 17.11 -
HO3UILIMOHHBIX CUCTEMAX CUHUCIICHUS 21.11
34 TponuHas ypaBHOBEIIEHHAs! CUCTEMA 24.11 -
CUHCIICHUS 28.11
JIBOMYHO-JieCSITUYHAsT CUCTEMA 2411 —
35
CUUCIICHUS 28.11
24.11 -
36 KonupoBanue TekcToB 28 11
. 01.12 -
37 PactpoBoe koanpoBaHnue n300pakxeHuit 05.12
[BeToBble MOAenu. BekTopHoe
13 KoaupoBanue. @opmarsl (haitios. 01.12 -
Tpéxmepnas rpaduka. @paxranbHas 05.12

rpaduka




Konuposanue 3Byka. OnieHka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

01.12 -
39 JIAHHBIX TP 3aIaHHBIX YaCTOTE 05.12
JTUCKPETU3AIUHN U Pa3psIIHOCTU
KOJIMPOBaHUS
08.12 -
40 OCHOBBI AJIT€OPHI JIOTHKH 12.12
A1 Jlornueckue oneparuu. Tabmuibl 08.12 —
HWCTUHHOCTHU 12.12
Jlornueckue Belpaxenus. Jlornueckue
1 ToXaecTBa. Jloka3aTenbCTBO JTJOTHYECKUX 08.12 —
TOXJIECTB C IIOMOILBIO TaOJINIL 12.12
HWCTUHHOCTHU
43 Jlormyeckue onepaiuu u onepauuu Haj 15.12 -
MHOKECTBAMH 19.12
m Jlormueckue onepanuu 1 onepauuy Haj 15.12 -
MHOKECTBAMU 19.12
3aKoHbI AJIreOphl JTOTHUKH. 15.12
45 DOKBHMBaJICHTHBIE IPe0OPa30BaHU ) 9: 12
JIOTUYECKUX BBIpAKEHUIN
46 Jlornueckue ypaBHEHUs U CHCTEMBI 22.12 -
ypaBHEHUM 30.12
Jlornyeckue QpyHkunu. 3aBUCUMOCTh
47 KOJIMYECTBA BO3MOKHBIX JIOTHUYECKUX 22.12 —
(GyHKIUH OT KOJIMYECTBA apryMEHTOB. 30.12
[TonHbIe cucTeMBbI TOrMUECKUX (HYHKIUI
43 Kanonunueckue opMbl TOrHYECKHX 22.12 -
BbIpakeHUI1. COBEpIICHHbBIE 30.12




JU3BIOHKTUBHBIC U KOHBIOHKTUBHBIE
HOpMaJIbHBIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHHS 1O TaOJIHIIE UCTUHHOCTH

49 Jlornueckue 37€MEHTHI B COCTaBE 12.01 -
KOMITbIOTEpa 16.01

50 Tpurrep. Cymmarop. MHoropaspsaHbiit 12.01 -
cyMMaTop 16.01
ITocTpoeHne cxeM Ha JJIOrH4eCKUX 12.01 —

51 3JIEMEHTaX. 3alKcCh JOTUYECKOTIO ) 6. 01
BBIPAKEHHS 110 JIOTHIECKOM CXEME '

57 MHuKpOCXEMBI U TEXHOJIOTUS UX 19.01 —
MPOU3BOJICTBA 23.01
[IpencraBienue LenblX YUCEN B TaMATH
KoMIibtoTepa. OrpaHu4eHHOCTh 19.01 —

53 Jrarna3oHa 4ucel Mpyu OrpaHuYeHUN ) 3: 01
KOJIM4ecTBa pa3pAnoB. [lepenonnenue
pa3psAHON CETKH
be33HakoBbIe U 3HAKOBBIE IaHHBIE.

54 3HaKOBBIN OUT. JIBOMYHBIIH 19.01 —
JOTIOJIHUTENBHBIN KOJI OTPULATEIbHBIX 23.01
qucen
[ToOuTOBBIE TOrMUECKHE OTIEPALIUH. 26.01 —

55 Jlornyeckuii, apupMeTHIECKIHA 1 30'01
[UKITUYECKUI CIBUTH '
IudpoBanue ¢ TOMOIIbIO TOOUTOBOI 26.01 —

56
onepauuu «uckiovaroniee U 30.01

57 IIpencrasnenue U XpaHeHUe B MAMATH 26.01 -
KOMIIBIOTEpA BEILIECTBEHHBIX YHCET 30.01




Brinosnnenue onepanuii ¢

02.02 -
58 BEILIECTBEHHBIMU YUCIIaMU, HAKOTUUICHUE 06.02
OIIMOOK MPHU BBIYUCICHUSIX '
02.02 —
59 AHanu3 anropuTMOoB 06.02
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE. 02.02
60 HHCTpYMEHTAIBHBIE CPEICTBA: 0 6‘ 0
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBIIUK ’
Cpena nmporpamMmmupoBanmsi. KoMmumsius
61 Y UHTEPIPETALHS TPOrPaAMM. 09.02 -
BupryanbHbie MallivHEbI. 13.02
HNurterpupoBannas cpena pazpadboTku
09.02 —
62 MeTtob! OTJIaZIKK IPOrpaMM 13.02
63 THIIBI IEPEMEHHBIX B SI3BIKE 09.02 -
[IPOrpaMMUPOBaHUs 13.02
16.02 —
64 O6paboTKa LEeTbIX YUCET 20.02
16.02 —
65 O6paboTka BeIEeCTBEHHBIX YUCET 20.02
66 Crny4aiiHble U TICEBIOCITYYaliHbIE Yncia 16.02-
yu € U IICEBJIOCITY € 4uc 20.02
24.02 —
67 Berenenus. CinoxHble yCI0BHUS 78,00
24.02 —
68 Hukiel ¢ ycnoBuem

28.02




[ukibl O mEpeMEeHHOM.

24.02 -
69 B3anMo3amMeHseMOCTh pa3IMuHbIX BUIOB 28.00
IIUKJIOB :
O6paboTka HaTypaJTbHBIX YHUCEIT C 02.03 -
70
HCIIO0JIb30BAaHUEM LIUKJIOB 06.03
HaxoxzaeHue Bcex NpOCThIX YUCEI B 02.03 -
71
3aJIaHHOM JIMana3oHe 06.03
02.03 -
72 "
HBapHUaHT [IHKJIA 06.03
73 JIOKyMEHTHpPOBaHUE MPOTPaMM 10.03 =
YMEHTHP Porp 13.03
OO0paboTka TaHHBIX, XPAHAIIUXCS B 10.03 —
74 .
daitnax 13.03
10.03 —
75 Paz6
a30MeHue 3a/1a41 Ha 1101331491 13.03
Hcnons3oBanue cTaHIapTHOU
76 OUOINOTEKHU S3bIKA IPOTPAMMHUPOBAHUS. 16.03 —
[TonkmoueHne OMOIMOTEK TOAMPOTrPaAMM 20.03
CTOPOHHMX MPOU3BOJUTENCH
16.03 —
77 [Tonnporpammel (poueypsl U (pyHKITUH) 20.03
16.03 —
78 [Toanporpammsl (rpoueaypsl U G yHKIIUN) 20.03
Pekypcus. PekypcuBHble 00BEKTHI
79 (ppakrainsr). PexypcuBHbIe poLeaypsl U 30.03 —
¢bysakuu. Mcnonb3oBaHue creka s 03.04

oprannu3anr pCKypPCHBHBIX BBI3OBOB




20 MoaynbHBINA TPUHLIUI TOCTPOCHUS 30.03 —
IIpOrpaMm 03.04
30.03 —
81 4
UCJIEHHBIE METO]IbI 03.04
Hcnonp30BaHne AMCKPETU3ALNY B 06.04 —
82
BBIYMCIIUTENIbHBIX 3a7a4ax 10.04
O6paboTka CUMBOJIbHBIX JIaHHBIX.
23 Anroput™bl 00pab0OTKH CUMBOJIBHBIX 06.04 —
CTPOK: ITOJICYET KOJNYECTBA MOSIBICHUN 10.04
CHMBOJIA B CTPOKE
Anroput™bl 00pab0OTKH CUMBOJIBHBIX 06.04
84 CTPOK: pa30MeHue CTPOKU Ha CJI0Ba 10 ) 0' 04
pOOETHHBIM CHMBOJIAM '
Anroput™bl 00pab0OTKH CUMBOJIBHBIX
25 CTPOK: IIOMCK MOJICTPOKU BHYTPH TaHHOMU 13.04 —
CTPOKH; 3aMEHA HAalJIEHHOHN MOJCTPOKHU 17.04
Ha JIPYTyI0 CTPOKY
13.04 -
86 I'eneparus cioB B 3aJaHHOM ajipaBUTE
17.04
13.04 -
87 MaccuBbI ¥ ITOCIIE0BATEIILHOCTH YHUCE.
17.04
20.04 —
88 O06001IEHHbIE XapaKTEPUCTUKH MacCHBa
24.04
JIMHEWHBIN MONCK 3aIaHHOT0 3HAUCHUS B 20.04 —
89
MacCHUBE. 24.04
90 CopTupoBKa OJHOMEPHOTO MACCHUBA. 20.04 —
[IpocTele METOABI COPTUPOBKH. 24.04




CoptupoBka ciausHueM. boictpas

27.04 —

91 COpPTUPOBKA MaccUBa (AJIrOPUTM 1 30.04
QuickSort). '
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM 27.04 —
92 1
MacCuBe. 30.04
27.04 —
1
93 JIByMepHbIE MAaCCUBBI (MaTpPHULIbI) 30.04
04.05 -
4 1
9 Anroput™mbl 00pabOTKH MaTpUIL 08.05
04.05 -
95 Pemrenue 3agau aHainn3a JaHHBIX 1 08.05
04.05 -
1
96 CpencTBa TEKCTOBOTO Ipoiieccopa 08.05
12.05 -
K & 1
97 OMIIbIOTEpHAs BEPCTKA TEKCTA 15.05
12.05 -
98 WNHCcTpyMEHTBI peLIeH3UpOBaHUS 1 05
15.05
99 Ob6naunble cepBuchl. KomekTuBHast | 12.05 -
paboTa ¢ JOKyMEHTaMH. 15.05
18.05 —
1 A .b 1
00 Haiu3 JaHHbIX. bosbpinne manHbie 26.05
18.05 —
101 M 1
0 alllMHHOE 00y4YeHue 26.05
102 AHanmn3 JaHHbIX ¢ TOMOIIBLIO 1 18.05 —
AJIEKTPOHHBIX TaOJIHIL 26.05
OBUIEE KOJIMYECTBO YACOB I10 102

[MTPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
ara ugposbie
Nen/m Tema ypoka Kontpoabubie IIpakTnueckue A up
Bcero H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
01.09. —
1 K 1
OJIMYECTBO MHPOPMALIUU 05.09
01.09. -
2 A 1
JITOPUTMBI CKaTHS TAHHBIX 05.09
01.09. -
3 A X 1
aroput™ Xahdmana 05.09
08.09 —
4 A LZ 1
aroput™ LZW 12.09
08.09 —
5 ANTOPUTMBI CKaTUs JAHHBIX C OTEPSIMHU. 1
12.09
6 CKopocTh nepeiauu JaHHBIX 1 08.09 =
P peAsTA 12.09
15.09 —
7 II i 1
OMEXOYCTOWYUBBIE KOJIbI 19.09
Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
g B3aumozeiicTeue. CucTeMHbIHN 3 PexT. | 15.09 —
VYmpasienue Kkak UH)OpPMALMOHHBIN 19.09
nporecc. OOpaTHas CBs3b
15.09 —
9 M 1
OJIEM U MOJIETTUPOBAaHUE 19.09
22.09 —
10 r 1
pac 26.09




22.09 —

11 P
eIICHHE 33a]1a4 C TOMOIIbIO TpadoB 26.09
22.09 -
12
HepeBbs 26.09
29.09 —
13 O
CHOBBI TEOPUU UTP 03.10
29.09 —
14 CpencTBa HCKYCCTBEHHOTO MHTEIICKTA
03.10
dopmanuzaiys MOHATHS alTOPUTMA.
15 Mamunna TeropyHra KaKk yHUBepcallbHas 29.09 —
Mojeb Beruuciaenu. Tezuc Uepua— 03.10
Trropunra
06.10 —
16 M I1
amuHa [locra 10.10
06.10 —
17 Hopwmanshsbie anropugmer Mapkosa 10.10
ANTOPUTMUYECKH HEPA3PELIUMBbIE 3aaUH. 06.10
18 3agada octaHoBa. HeBO3MOXKHOCTE ) 0' 10
ABTOMAaTUYECKOM OTJIAJIKH MPOrpPaMM '
13.10 -
1 .
9 CoXHOCTb BBIYUCIEHUI 1710
ITonck mpoCThIX YKCEIl B 3aJaHHOM 13.10
20 JIMaIia3oHe ¢ TOMOIIBIO alTOPUTMAa 1 7' 10
«peeTo Iparochenar '
21 MHoropa3spsIHbI€ LIeJIble YUCIIa, 3a1a4l 13.10 -
JUIMHHOH apu(MeTuKu 17.10
2 CrnoBapu (acconiuaTUBHBIE MaCCHBBI, 20.10 -
oTtoOpakeHust). XoUI-TaOIHIIbI. 24.10




[Toctpoenue andaBUTHO-4YACTOTHOTO
cJoBaps 71 3aJJaHHOIO TEKCTa

AHanu3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.

3 Brigenenue mocienoBaTeIbHOCTEN IO 20.10 —
mabsony. PerynspHbie BhIpakeHUS. 24.10
YacToTHBIN aHANIU3
Crexu. AHanIM3 NPaBUIBHOCTU 20.10 -

24
CKOOOYHOT'O BBIPAKCHUS 24.10
Brraucnenue apugmernyeckoro 05.11 —

25 BBIPA)KEHUSI, 3aIMCAHHOTO B MMOCT()UKCHOM 0 8: 1
dbopme

26 Ouepenu. Mcnonb3oBanue ouepenu s 05.11 -
BPEMEHHOI'O XpaHEHUs JaHHBIX 08.11
Hepesbsi. Peanu3anus gepesa ¢ moMOIIbIO
CCBUJIOYHBIX CTPYKTYp. J[BonuHbIE 05.11

27 (OunapHbie) nepeBbs. [locTpoeHue nepepa 08.11
JUIS 33JJAHHOTO apu(PMETHIECKOTO
BBIPAXKCHUS
PexypcuBHbIe anroputMel 00Xo/a JepeBna. 1011 —

28 Hcnonp30BaHuE CTEKa U OUYEPENHN IS 1411
o0xoJa 1epeBa
PexypcuBHBIE anroputMbl 00X0/a JepeBa. 1011 —

29 Hcnons3oBaHue cTeKa U oOUepeau st 1411
o0xoJa 1epena
Anroputmsl Ha rpadax. [Toctpoenue

30 MUHHMAJIBHOI'O OCTOBHOTO JIepEBa 10.11 -

B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTHPOBAHHOTO rpada

14.11




31 O6xox rpada B rmyouny. O6xox rpada B 17.11 —
LIUPUHY 21.11
KonnuecTBO pa3anyHbIX MyTEeH MEXAY 1711 -

32 BEpILIMHAMU OPUEHTUPOBAHHOTO 2111
alUKIN4ecKkoro rpaga

. 17.11 -

33 Anroputm JlefKCcTpsbI. 2111

34 Auroputm ®noiiza—Yopiaiia 24.11=

28.11
3amaun, penaeMble ¢ TOMOIIBIO 2411 -

35 JTUHAMHYECKOTr0 IPOrpaMMUPOBAHUS: 2811
BBIUMCJICHHE PEKYPCUBHBIX (DYHKIIUI
3amauu, peraeMbie ¢ TOMOIIBIO 2411 -

36 JTUHAMHYECKOTr0 IPOrpaMMUPOBAHUS: 2811
MoICYET KOJIMYECTBA BAPHAHTOB
[Hoxcuér xonuuecTBa BApUAHTOB C 01.12

37 IIOMOIIIBI0 TUHAMUYECKOI'O 05.12
IPOrPaMMHUPOBAHHUS
3aauu, pemaemMple ¢ IOMOLIBIO 01.12

38 JUHAMHYECKOTI0 TPOrPaMMUPOBAHHUS: 05.12
3a/1a4i ONTUMHU3ALUU
[TonsiTre o mapaaurmax

01.12 -

39 nporpamMmmupoBanus. O030p S3bIKOB 05.12
IPOrPaMMHUPOBAHHUS

40 [Tonsatue 06 06EKTHO-OPHEHTUPOBAHHOM 08.12 —
IIPOrpaMMUPOBaHUU 12.12

A1 OO0BekTHI U Ki1acchl. CBOMCTBA M METOBI 08.12 —
00BEKTOB 12.12




08.12 —

42 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIN3 12.12
43 Hcrnonb3oBaHKUE FOTOBBIX KJIACCOB B 15.12 -
Iporpamme 19.12
m Pa3zpaboTtka nmporpamMm Ha OCHOBE 15.12 -
00BEKTHO-OPUEHTUPOBAHHOTO MOX0/1a 19.12
45 Pa3zpaboTka nmpocToii mporpamMmsl ¢ 15.12 -
HCIIOJIb30BAaHUEM KJIACCOB 19.12
22.12 -
46 WNukancynsuus. 30.12
22.12 -
47 Hacnenosanwue. [lomumopdusm 30.12
22.12 -
48 Pa3paboTka nepapxuu Ki1accoB 30.12
Cpenbl ObICTPOI pa3pabOTKH MPOTPAMM. 12.01 —
49 [TpoexTrpoBanue uHTEpPEiica 16.01
10JIb30BATENS
50 [IpoexTupoBanue uurepdeiica 12.01 -
M10JIb30BATENS 16.01
51 Hcronb30BaHKre TOTOBBIX YIIPaBIAEMbIX 12.01 -
AJIEMEHTOB JIJIsi TOCTPOEHUs uHTepdeiica 16.01
5 Pa3paboTtka nporpammsl ¢ rpadu4eckum 19.01 -
uHTepdeiicom 23.01
53 N3yuenue BTOpOro s3bIka 19.01 -
IPOrpaMMHUPOBaHUS 23.01
54 H3ydeHnne BTOpOro si3bika 19.01 -
IPOrpaMMHUPOBaHUS 23.01




OTansl KOMIIBIOTCPHO-MaTEMAaTHYECKOT'O

26.01 -

55
MOJIETTUPOBAHUS 30.01
JluckpeTu3sanys Ipu MaTeMaTHUECKOM 26.01
56 MOJICIMPOBAHUHN HEIIPEPHIBHBIX 3 O. 01
nporeccoB. MoaenupoBaHue JBHKEHUS '
26.01 -
57 M
OJICIIUPOBAHKE JBIKEHUS 30.01
02.02 -
58 MopenupoBanue OMOJIOTHYECKUX CHCTEM.
06.02
MareMaTHuecKkue MOJIEIN B SKOHOMUKE. 02.02
5 B o
9 BIYMCIUTEIbHBIE SKCIIEPUMEHTHI C 06.02
MOJIEIIIMU
02.02 -
60 B .
€pOSITHOCTHBIE MOJICIN 06.02
61 KomnprorepHoe MoieIMpoBaHuE CUCTEM 09.02 —
yIpaBiIeHUS 13.02
09.02 —
62 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA 13.0
09.02 —
63 Tabmuunble (pensIuoOHHbIE) Oa3bl JAHHBIX 13.00
[Touck, coprupoBka u GuIbTpaIUs
64 JAaHHBIX. 3aIPOChl HA BBIOOPKY J1aHHBIX. 16.02 —
3anpockl ¢ mapaMmerpamMu. Beraucisiemsie 20.02
TOJIS B 3arpocax
16.02 —
65 Pabora c roroBoii 02301 JaHHBIX

20.02




Muororabiauuabie 0a3bl JaHHBIX. THIB

16.02 —
66 cBsizell Mex Ay Tabnuuamu. Baemmuit
20.02
Kir04. L{eaocTHOCT 0a3bl JaHHBIX
67 Pa3zpaboTka MHOrOTaOIUYHOM Oa3bl 24.02 —
JAHHBIX 28.02
3anpockl K MHOTOTA0IHYHBIM 0a3aM 24.02 -
68
JTAaHHBIX 28.02
3anpockl K MHOTOTA0JIMYHOM Oa3e 24.02 -
69
JTAaHHBIX 28.02
02.03 —
70 A L
3bIK YIIpaBJIEHUsS JaHHBIMU SQ 06.03
71 VYrpasneHnue JaHHBIMH C IIOMOIIBIO S3bIKA 02.03 —
SQL 06.03
Hepensimonnsie 6a3pl JaHHBIX. 02.03 —
72
OKCHEepPTHBIE CUCTEMBI 06.03
10.03 —
73 14 -
HTEPHET-TIPUIIOKEHUS 13.03
[TonsATHE O CEpBEPHON M KIIMEHTCKOU 10.03
74 yacTax cata. TeXHOJIOrus «KIIMEeHT — | 3' 03
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU '
10.03 —
75 0] HTML
CHOBBI SI3bIKa 13.03
16.03 —
76 C it BEO-
03/1aHH€ TEKCTOBOW BEO-CTPaHUIIBI 20.03
16.03 —
77 0] HTML
CHOBBI SI3bIKa 20.03
78 OcHoBblI s1361ka HTML 16.03 -

20.03




Co3znanne BeO-CTpaHUIIbI, BKIIOYAIOIIEH

79 MYJIbTUMEANIHBIE 00BEKTHI (PHCYHKH, 3(3)83 -
3BYKOBBIE JJaHHBIC, BUJIEO) ’
20 OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH 30.03 -
(CSS) 03.04
81 OdopmiieHne cTpaHuIlbI CUHOMOLU;BIO 30.03 -
KaCKaHbBIX TaOJHII CTHIICH 03.04
. 06.04 —
82 Cuenapun Ha s3bike JavaScript 10.04
. 06.04 —
83 Cuenapuu Ha a3bike JavaScript 10.04
06.04 —
84 ®opMbl Ha BEO-CTpaHULIE 10.04
85 O6paboTka JaHHBIX HOpM i;gj B
%6 Pa3smernenne BeO-caiitoB. Yciyra 13.04 —
XOCTHHTra. 3arpy3ka ¢ailyioB Ha caiT 17.04
Kanpuposanue. Mcnpasienue
87 nepcrnekTuBsl. ['ncrorpamma. Koppekuus 13.04 -
YPOBHEW, KOPPEKLIM LIBETA. 17.04
ObecrBeurBaHUE IBETHBIX U300pakeHU I
28 BBoja n300paxxeHuii ¢ UCOIb30BaHUEM 20.04 -
pa3IMYHbIX HU(GPOBBIX YCTPOUCTB. 24.04
20.04 -
89 Perymis. Pabota ¢ o6nactsamu. OUIBTPHI. 24,04
MHorocnoiiHble H300pakeHUs. 20.04 —
90 TekcroBsle ciion. Macka cios. Kanamsl. 24,04

CoxpaHeHHue BBIIEICHHON 001acTi




27.04 —

1 M i 0 1
9 HOTOCJIOIHBIE N300pakeHUS 30.04
[ToaroToBKa MILTFOCTpAIM 171 BEO- 27.04 —
92 . 1
CalTOB. 30.04
93 Bekropnas rpaduka. Bekropuzamus 1 27.04 -
pPacTpOBBIX H300paKEHUN 30.04
04.05 -
4 B 1
9 eKTOpHas rpaduk 08.05
95 [IpyuHIMIIBI TOCTPOCHUS U 1 04.05 —
pEIAKTUPOBAHUS TPEXMEPHBIX MOJIEIEH 08.05
" . 04.05 -
96 Coznianue npocThIX TPEXMEPHBIX MOAEIEH 1 08.05
12.05 -
97 Cetounbie MoJieni. Matepualibl 1 15.05
12.05 -
1
98 Cerounble Moaenn 15.05
MonenupoBaHue UICTOYHUKOB OCBEIICHMSL. 12.05 -
99 1
Kamepsr 15.05
18.05 —
1 P 1
00 €HJEPHUHT 26.05
AnnutuBHbIe TexHOJ0THH (3D- 18.05 —
101 1
HPUHTEPHI) 26.05
102 ITonsiTHE O BUPTYaIbHOM PEATBHOCTH U 1 18.05 —
JIOTIOJTHEHHOM peabHOCTH 26.05
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

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

1.

3namv (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIUN
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJ€HHE HaBbIKAMU PAaOOTHI €
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHuss y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

Q)YHKHI/IOHHpOBaHHﬂ KOMIIBIOTCPHBIX ceTet

1.3

ITornmanne OCHOBHBIX MNPHUHOUIIOB AUCKPCTU3AlHMU Pa3JINYHBIX BHIOB

uHpopmarun

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMaluuy (3alUChb 4YUCE] B IO3UIMOHHOM CHCTEME CUMCIICHUS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHUE BCEX POCTHIX YUCEIN B 3aJAHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

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

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBENEHHUSAMH O 0a3axX TaHHBIX, UX CTPYKTYpE,

CpeaAcCTBax CO34aHuAd U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IMYHBIX O0JNACTAX; HaJIuuue
IpeJICTaBIeHU 00 MCIOIb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOT0 HATypaJIbHOTO YHMCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBIOJIHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIA,
UCTIOJb3Ys 3aKOHBI aNreOphl JIOTUKU; ONPEAEATh KpaTyalIliuii MyTh BO
B3BEIIEHHOM Tpade U KOJMUYECTBO IMyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaym3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IENIb MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHMBATh aJEKBAaTHOCTb MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HATJISAIHOM

BUJE

22

YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  Kjiaccuukauusa, — KilacTepu3alus,  aHaIU3
OTKJIOHEHUI1); IOHUMATh IOCIIE0BATEIILHOCTh PEIICHNUS 3a/1a4 aHaAJIN3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Ipeodpa3oBaHuEe JAHHBIX,

BU3YyaJIn3allud JaHHBIX, HHTCPIPCTAUA PE3YJIIbTAaTOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

UHPOPMALIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBI3U

24

YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMNA HAUMEHBLIYI0O BO3MOXKHYIO

CPCAHIOK0 INHY COO6H.I€HI/I$I IIpH HM3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI MTOCTPOEHHUS 3alKMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKallled 3alKicCh ITOrO0 4YKCJIA B MO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; UCCIIEZIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAMICTO NEPEMCHHBIC, PCIIATh HECIOKHEBIC JIOTHYCCKUC YPABHCHU A

2.7

2.8

YMeHue pemrath alroOpuTMUYCCKUE 3a/1add, CBS3aHHBIC C aHAIH30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHBIX MyTed MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKOro rpada)

YMeHue UCronb30BaTh JePEBbs MPH aHAIHU3E U TIOCTPOSHUU KOJIOB U JUIS
Mpe/CTaBICHUsST apU(PMETHUECKUX BBIPOKEHUH, MPU pPEUICHUH 3aaad

IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH AEPEBO WIPHI MO 3aJAHHOMY




ITOPUTMY; pa3pabaThiBaTh U1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPbI

29

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM T216JII/II_[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX ITUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MACCHBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsl PEUICHMs OJHOMN

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIH30BaTh OCHOBHBIE
VOPABJSIIONIME  KOHCTPYKIIMH;  YMEHHUE  OCYIIECTBIISITH  aHAIH3
NPEJIOKEHHOW  MPOTrpamMMbl:  ONpENessTh  Pe3ylbTaThl  pPabOThHI
MIpOrpamMMbl TIPH 3aJIaHHBIX UCXOJHBIX JIAHHBIX; OMPEICIATh, P KaKUX
MCXOJIHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX pe3y/IbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MpPHBECTH K ommbOke B pabdore
nporpaMMbl;  (OPMYIUPOBaTH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOIo KoJia

YMeHue peann3oBbIBATH Ha BBIOPAHHOM IS W3YYECHUS  SI3bIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YyHcell, YHUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXOoXJACHHWE MaKCHUMAallbHOMN
(MMHMMaIBHOW) LM(PBI HATYpaIbHOIO YHCIIA, 3allMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000IIEHHBIX XapaKTePUCTHK DJIIEMEHTOB MAacCHBa WM YHUCIOBOMN
MOCJIEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHero
apu(MeTUYECKOro, MHHHUMAJIHHOTO ¥ MaKCHUMAJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, Y/AOBIETBOPSIONMIUX 33aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JJAHHBIE PA3JIMYHBIX TUIIOB C YyYE€TOM OrpPaHUYECHHUI Ha JMANa30H HX
BO3MOJKHBIX 3HAUEHWM, TMPUMEHSATh TPHU PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBapH, CTEKH, OYEPEIH, NEPEBbs); MPUMEHATH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPU pa3pa60TKe nporpamm




OMOIMOTEKH noamnporpamMm; yMCEHUC HCIIOJIB30BaTh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToA0Op JIMHUK TPEH/IA, PEIICHHE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYIApCTBEHHBIX

ycIyT, UG POBLIX 00pa30BaTENbHBIX CEPBHCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie
1.1 BbIuKcIeHHs. MHOronpoleccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBIX

[IpuHIMIBI TOCTPOEHUS U amnmnapaTHble KOMIIOHEHThl KOMIIbIOTEPHBIX CETEi.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu VHTepHeT.
[Tpotokomnsl creka TCP/IP. Cuctema nomennsix uméH. Pasznenenne IP-cetu nHa

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHuss U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHo mnamstu. LllaGnonsl ans omucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(POPMAIIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudposanue nanubix. CUMMETpUYHbIE U HecuMMeTpuuHble U dpsl. [Hudpsr
1.5 npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh M UCIPABIATh OLUIMOKH, BO3HHMKAIOIIME
1.6 pu nepenade qaHHbIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOpEHHEM

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

JlBouuHoe  KOgupoBaHuEe. PaBHOMEpHBIE UM HEPAaBHOMEDHBIE  KOJBI.
21 JlexonnpoBaHue COOOLIEHH, 3aTMCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHre 0THO3HAYHO AEKOAMPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

Teopernueckne mnoaxoabpl K OLEHKE KoynyecTBa HHGpopmauuu. EnuHUIb!
2 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpMALUU. 3aKOH aJJUTHUBHOCTH uHpopmammu. Dopmyna

Xaptnu. Uadopmarus u sepositHocTs. Dopmyna lllennona

Cucremsr cumcneHusi. Pa3BépHyTras 3amuch WENbIX U APOOHBIX 4YHCEN B
HO3UIIMOHHON cucTeMe cuuciicHHusa. CBOWMCTBA ITO3HUIIMOHHOIN 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U] B 3aITUCH, TPU3HAK JETUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHHCJICHHA. AJ'IFOpI/ITM nepeBoga Mejoro 4ucia us3 P-uunoO#i cucTembl

CUHCJICHUA B NCCATUYHYIO. AHPOpI/ITM nepeBoJa KOHe4yHOH P-munHO# ,Z[p06I/I B
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2.5

JECSTUUHYIO0. AJTOPUTM IEPEBOJA LENOr0 YHcia U3 JECITUUYHOM CHCTEMBI
cuncienus B P-uunyto. IlepeBos xkoHeUHOH necsiTuyHON aApoOH B P-nunyro.
JIBonuHas, BOCbMEPUYHAs M IIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHMMU. ApHpMETHYEeCKHE OIepaluy B MO3ULMOHHBIX CHCTEMax
CUHCIICHUS

TponuHass ypaBHOBEIICHHAas CHUCTEMAa CUYUCIECHHs. JIBOMUYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OpHoGaiiTHbIE KOJIUPOBKHU.
Crannaptr UNICODE. Koauposka UTF-8. Omnpenenenue nHpOpMarmoHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii.  OuneHka  MHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUpPOBAHUS
ugeta. LiBeroBeie Mmonenu. KogupoBanue 3Byka. OneHka MH(OPMAILMOHHOIO
00BéMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AIMU U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTe BbIcKa3biBaHUS. BrIcka3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOGnuubl MCTUHHOCTH. Jlornyeckue BbIpaXKEHHUS.
Jlornueckue ToxnaecrBa. Jlormueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHbl aiareOphl JIOTUKU. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOJKHBIX JIOTUYECKUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

Jlormueckue »neMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3allUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHre pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe MpencTaBIeHHE MaHHBIX (CXEMBI,
TabIuLbI, rpaduKm).

[IpeacraBnenue wHeNbIX YHMCEN B MNaMITH KoMIbioTepa. OrpaHHMYE€HHOCTH

JMarna3oHa 4yucell IpH OrpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

pa3psaHOi ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJIHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[To6uToBBIC JIOTMYEcKHEe omepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiaudyeckuii capuru. llludpoBanue ¢ momoupl0 MOOUTOBOI omepauu

«uckirovaroee MJINy

IIpencraBieHue BELIECTBEHHBIX YHMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BeleCTBEHHBIX uwncen. [Ipobiembl
XPAHECHMS BEIIECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaoB. BelnonHeHne onepanuii ¢ BEIECTBEHHBIMU YUCIAMM, HAKOIUICHUE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHble ToHATHSA. Buael rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTHU, BECOBBIX MaTpHUll, CIHCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTHUMAJIBLHOTO TMYTH MEXAY BepuIMHamu Trpada, ompeselieHne KOJIU4ecTBa
pPa3IMYHBIX MyTeH MEXJy BEpIIMHAMH OPUEHTUPOBAHHOTO AaIlMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeo. [lepeBbsi momcka. CrocoObl 00xoma aepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepeBBLEB MPU ONUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JIMCKpETHBIE UTPHI IBYX UTPOKOB ¢ TOIHOU nHpopManueid. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAHUE CTPATETMH WIPhl B TaOMWYHOU (opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/Il"pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTuUKanuss ©  MOHMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnoab30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOy4aromMX  cucreMax. lcronb3oBaHHMEe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

32

ANTOpUTMBI ¥ IPOTPaMMHUPOBaHHE

CDOpMaJ'II/BaI_[I/IfI INOHATHA AJITOpUTMA. Mamuna TBIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpemsi paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI NOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroputMmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OIHOM 3ala4uy, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb




33

Omnpenenenre BO3MOXKHBIX PE3YyJIbTaTOB pabOThl MPOCTEHIINX aITOPUTMOB
YIPaBICHUS UCIOJHUTENSIMU U BBIYMCIUTENBHBIX alropuTMOB. OrpenencHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyEMbIid pe3yabTaT

34

3.5

3.6

AnroputMbl 00pabOTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX
cUCTeMaX CYMCIIEHUA: pa30MeHHe 3aluCu Yucila Ha OTHAeNbHble LUQPHI,
HaxXOoXJICHHE CYMMBbl U TNpOU3BENEHHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) U PHL.

[IpencraBnenue uuciaa B BUAE HaOopa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMS B cCTeleHb. [IOMCK MHPOCTBIX YHCET B 3aJaHHOM

Aruara3oHe ¢ IOMOLIBIO aJIlr'OPUTMaA «PEIICTO BpaTOC(beHa»
MHOFOpa3p5[,I[HBIe OeJIbIC YKcClia, 3aa4u ,Z[J'IPIHHOfI apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCITICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUECKHe. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U JBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.

Pazbuenue 3amaun Ha moa3anaun. [lognmporpaMmmer (TpotieAypsl U PYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3BIKA IIporpaMMHUpOBaHUsA

3.7

3.8

3.9

3.10

Pexypcus. PexypcuBnble npoueaypsl 1 GyHnkuuu. Mcrnonb3oBanue creka Ais

opraHu3anunu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UMcIeHHble METO/bI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JENeHUs.
[Tpubnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIEHHBIX METOAOB (METO MPSIMOYT'OJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHUMyMa) (GYHKIMHM OJHOM IEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  (QYHKIOUM  S3bIKa
MPOrpaMMHUpPOBAaHUS AJIi  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJoBa MO MNpPOOETbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTAHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
cTpoKy. I'eHepaisi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLINX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel U MOCJIEIOBAaTEIbHOCTH 4YHCEI. BrruucieHue O606H_IéHHLIX

XAapPaAKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCIOBOM IIOCIEA0BATEILHOCTU




3.11

(cyMMBI, TIpOM3BENEHHS, CPEIHEro apu(PMETUYECKOro, MHUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JIIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCJIOBUIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro mMaccua. [IpocTeie METOBI COPTUPOBKU
(Meron my3blpbKa, METOJ BbIOOpa, COpPTHpPOBKAa BcTaBKaMu). CoOpTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBoMuHBIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI 00pPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
IpaBUjIaM, IOUCK AJIEMEHTA B JBYMEPHOM MACCHBE, BHIYHCICHHE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB ByMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accolaTHBHBIE  MACCHBBL, OTOOpaxeHHs).  XOII-TaOJUIIBI.

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

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOrO BBIpaKEHUS. Bpruucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOI'O XpPaHEHUS TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHHe MHHHMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(i)a. KonmuectBo Pa3iInIHBIX
nyrell Mexay BeplIMHAMM OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOrO
BbIpakeHUs. PexypcuBHBIe airopuT™Mbl 00xo0a nepesa. Mcnons3oBanue creka

Y odepeu i 00Xxo/a nepena

3.16

3.17

JlnHaMHuueckoe MporpaMMHpPOBaHUE KaK METO/] pELIEHMs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWAaHTOB, 3a1a4Y1 OIITUMH3AlIUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IMOAXOAA.

HHKchyJ’IﬂHI/IH, HacJICcJ0BaHUC, HOJ'II/IMOp(bI/IBM

WHudopmanoHHbIe TEXHOJIOTUU

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4uu aHaJIM3a JaHHBIX: IIPOTHO3UPOBAHUC,

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




4.2

4.3

pelIeHus 3a/1a4 aHaIM3a NaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
KayecTBa JaHHBIX, BHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpaMmmMHbie
cpeacrtBa U WHTepHET-CEpBHUCHI Ui 00paOOTKUM M TPEICTABICHUS JaHHBIX.
Bonpimme nannpie. MammHHOE 00yueHue

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOJIUI. BhIYMCIeHHE CyMMBI,
cpenHero  apudMeTH4YecKoro, HamOOJbIIero (HAaWUMEHBINEr0) 3HAYCHHS
nuanazoHa. Beramcnenne kod((UIMEHTa KOPpENUUud IBYX PsIOB JaHHBIX.
[TocTpoeHne CTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoenue
rpadukoB  ¢yakuuid. [logbop  nMHMM  TpeHAa, peUIeHHE  3ajad
MPOTHO3UpPOBaHM. PellieHrne 3a1a4 ONTHMHU3ALUN C TIOMOIIBIO JIEKTPOHHBIX

TadJIUIL

JluckpeTu3anus TpH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUS. MoaennpoBaHue OHOIOTHYECKHX
cucreM. MaTtemMaruyeckue MOJEIM B SKOHOMHUKE. BbIUMCIUTEIbHBIC
AKCIEPUMEHTHI ¢ MozenaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTon
HAaUMEHBIINX KBaJpaToB. OIlIEHKa YHCIOBBIX IapaMETPOB MOJEIUPYEMbIX
O0OBEKTOB W TMpOIeCCOB. BoccTaHOBICHHWE 3aBHCUMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepositHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapio. HMutanmonnoe

MozenupoBanre. CHCTEMbI MacCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensiuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTHUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabaumel. Pabota ¢
roroBoil 0a3oil JaHHbIX. 3anosiHeHHWe Oa3bl naHHBIX. [louck, copTupoBKa U
(buabTpaIus JaHHBIX. 3aPOChl HAa BEIOOPKY JaHHBIX. 3alIPOCHI ¢ TapaMeTpaMH.
Brrancisiemble nosist B 3ampocax.

Mmuorotabiauunble 6a3bl JaHHBIX. TUIBI CBA3e Mexay TabnuuaMu. BrernrHwmii
ko4, [lenoctHocTh 6a3bl JaHHBIX. 3ampockl K MHOIOTAOJIMYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHHS

OoubmmorpaduuecKux CChUIIOK




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Indopmaruka (B 2 yactsax); 10 kimace. yriayoneHHoe oOydenue [lonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BUHOM. Jlabopartopus 3HaHU»; AKIIMOHEpHOE 00111ecTBO «M31aTeascTBO
«IIpocBenieHue»

* Undopmaruka (B 2 yactsx); 11 knace. yriyonenHoe oOyuenue [lonsikos
K.1O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHMi»; AKITMOHEpHOE 00111ecTBO «M31aTenbCTBO

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET
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