MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yrayOnEHHBIH YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus paszpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IPOrPaMMBbl BOCITUTAHHSI.

[Tporpamma o uHGopMaTHKE TAET MPEICTABICHHE O IENsIX, 00IIeH cTpaTernu
oOy4eHUs1, BOCTIUTAHUS B PA3BUTHSI 00yUaIONTUXCs CPEACTBAMH YIeOHOTO ITpeIMeTa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0Os3aTEIbHOE
IpEeIMETHOE COJepKaHUe, PETyCMaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpeaelisieT paclpeaesieHue ero mo kiaccam (rogam HU3y4eHHs),
TaéT TMPUMEPHOE pachpenefieHne y4eOHBIX 4YacoB 0 TEMaTUYECKUM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeI0BATEIIbHOCTh WX HW3YYCHHUS C
yI6TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTHKHA YYEOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[Iporpamma o nHbOpMAaTHKE ONPEIETIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEePUCTUKU Y4EOHOr0o MaTepuaia Jyisl KaKI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COZIEPKATENIbHOTO HATOJHEHHsI Pa3HOrO BHAa KOHTPOJS (MPOMEXYTOUHOM
aTTecTaluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrectanuu). [Iporpamma no nHbopmaTuke siBIsIECTCS
OCHOBOM JIJIi COCTaBJICHHUS AaBTOPCKUX YUEOHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTETIEM.

NudopmaTtuka B cpegHeM oO1eM 00pa30BaHUH OTPAXKAET:

CYITHOCTh HMH(POPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HM3y4YaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIaACTM  NPUMEHEHHsT WH(OOPMATHKH, TPEXKAEC  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCITUTUTMHAPHBIN ~ Xapaktep WHQOpMaTUKH ©  HHPOPMAITMOHHOM
e TeTLHOCTH.

Kypc unbopmaTuku ajis ypoBHsS CpeaHEro o0Iero o0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM DTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00yacTu
nHOOPMATHKA B MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCs
Ha CoJiepKaHue Kypca MH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSSHHOTO  NMPUMEHEHUS  WHPOPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHHe
3TOTO OTIBITA.



PesynpTaThl  yriayOJaeHHOTO ypOBHS HM3Yy4eHHS y4eOHOTO Tpeamera
«Madopmatukay OpHEHTHPOBAHBI HA TOJYYCHHE KOMICTECHTHOCTEH IS
nocJeyromieit mpodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHSITHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABaHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€d,  CHOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUYECHHIO SBJICHUM;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapaKTepHbIE /ISl UICTIOJIB30BaHM METO/I0B U HHCTPYMEHTApHs JaHHOTO y4eOHOTO
npeaMeTa;

HaJM4ME TPEJCTAaBICHUN O JIaHHOM Y4eOHOM IMIpeJAMETe KakK IIeJIOCTHOM
TeopuH (COBOKYITHOCTH TEOPHiA), OCHOBHBIX CBS3SX CO CMEKHBIMH OOJIACTIMHU
3HAHUM.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
[eJICHANPABJICHHAs] TIOJIT0OTOBKA OOYYarONIMXCsl K MPOJIOKEHUIO 00pa3oBaHUs B
OpraHu3aluiax  MOpo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJBbIINE JIaHHBIE U
MalIHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBbBIC
TEXHOJIOTUH, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYaIbHOW U
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHus yuyeOHoro mnpenmera «WuHdopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3paACTalONICii KOHKYPEHLUHUH Ha PhIHKE Tpylaa. B CBA3M C 3TUM H3ydyeHUE
unpopmatuku 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 aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3iandarh (akThl U OILEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHPOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,
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HPrOHOMHUYECKOTO,  MEIWLUMHCKOTO U  (PU3HOJOTHMYECKOTO0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4HO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

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

Pasznen «Lu¢gpoBasi rpamMoTHOCTB» IIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKECHMsS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernmueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHpPOBAaHHe) HAIPaBJIEH Ha pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHUS, pa3pabOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHpOBaHHE HABBIKOB pEaM3alliy MPOrPaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAaOMUI[ NJis pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenéHnHoM nanee coaepxaHuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM BBIJI€JI€HBI JOMIOTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 0053aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEAJIOKEHBI JJISI U3YUYEHHUS OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4€HHUS WH(POPMATUKM pPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOr0  MpOQuUisi, OPUEHTUPOBAHHOIO HA  HMHXEHEPHYIO H
nHpopMaIIMOHHYI0 c(]epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3Yy4YCHUS
nH(OpMaTHKHA 00ECIIEUYNBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEpPHbIE
CHELUATBHOCTH, YYacTUE B IPOEKTHOM M MCCIEIOBATEIbCKON JESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid MHGOPMAIIMOHHO-
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KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Clla4ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTenbHOCTh M3YYEHUS TEM B TIpeleiaX OJHOTO roga oOydeHus
MOXXET OBITh HM3MCHEHA 10 YCMOTPCHHMIO YYHTENIS TPH ITIOJITOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO1ee ynCiio YacoB, pEeKOMEHAOBAHHBIX JIJISl U3y4eHHsI HHGOpMaTUKu — 272
yaca: B 10 xiacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O€30IIaCHOCTHU U TUTHEHBI IPU pab0Te ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIeph! BHENIHUX YCTPOMCTB. [IpsAMOI1 TOCTYII K mamsTH.

OCHOBHBIE ~ TEHIECHLIMHM  Pa3BUTHUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIuucaeHus. MHOronpoueccopHble cucTeMbl. CylepKOMIBIOTEPBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe obecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buib
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe oOecriedeHue. OnepalliOHHbIE CHUCTEMBI. Y TUJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULALNUSA  OPOTrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTeMbl. [IpUHIMIBI pa3MelIeHUuss U UMEHOBaHUS (ailjoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpOoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®denepanuu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIIBI IOCTPOCHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKO0IIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMouipl0 Macok mnoxacereil. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
MTaKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndpopmarmonHbie CUCTEMBI. [ €0JOKaIllMOHHBIE CEPBUCHI PEaJIbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJEUCTBUS U oOMeHa aaHHbIMU. CeTeBoil
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodsieMbl 3alUThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecneueHre nHGOPMAITMOHHONW OE30MTaCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOIO  JOCTylla K  JIMYHOHU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€cCreueHrue U CIoCcOoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIC MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

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

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmarusi, nanusie U 3HaHuA. HpOpMaloHHbIE TIPOLIECCHl B MPUPOIE,
TEXHHUKE U OOILECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KoaupoBaHue. PaBHOMEpHblE U  HEPaBHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHHeE OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXO0A K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTass 3amuch LENbIX U APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JECIUMOCTH YMCJIa HA OCHOBAHUE CHCTEMBbI
CUMCIICHUA. AJITOPUTM MEepeBOa 1EJI0ro Yynciaa u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
AJITOPUTM MIEPEBO/IA LIEJIOT0 YKUCIIA U3 IECITUYHOMN CUCTEMbI CUMCIICHUS B P-UUHY10.
[lepeBoa KOHEUHOM AECSITHYHON MpoOu B P-uunyro. JIBomdHasi, BOCbMepUYHas U
MIECTHAAIIATEPUYIHAST CUCTEMbI CIYUCIICHHUS, CBSI3b MEXIy HUMU. AprpMETHIECKUE



ornepalyy B MO3UIMOHHBIX CHUCTEMAaxX CUUCIEHUS. TpOWYHAs ypaBHOBEIICHHAS
CUCTEMA CUHCIICHUA. [[BONYHO-AECATUUHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue uUHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

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

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€eCTBOBAHUS U BCEOOIITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpA30BaHUS JIOTHMYECKHX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKUIMNA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TOTMYECKUX (DYHKIIHA.

Kanonnueckne  Qopmbl  sormueckux  BblpakeHuil.  CoBepIlICHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTtepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aluCh JIOTHYECKOTO BBIPAKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JMana3oHa 4YHcel MpU OrpPaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. /[BOMUHBII
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YHCEIL.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuit  capuru. [lludpoBanue ¢ moMombIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBneHne BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HaUCHUN BEIICCTBEHHBIX duces. [IpoOiembr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB padOThl NPOCTEHIINX aITOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, NpopumupoBUMK. KoMmumismus u HUHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaUEHNI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJI0YMCIIEHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxHble
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3IMyHBIX BUJIOB ILUKIOB. IMHBapuanT nukna. CocTaBieHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIMKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMMCAHMS MPOrPAMMbl U UHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

Aaroput™Mbl 00pabOTKHU HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl W TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MuUHUMAaBHOW) LU PHI.

HaxoaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juanasone. [IpeacrasieHue
yuciia B BUIe HA0Opa MPOCThIX COMHOXKUTENEH. AJIrOpUTM OBICTPOTO BO3BEACHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHble 00bekThl ((pakransi). PekypcuBHBIE TMpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOJMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[lopkatoueHne  OMOIMOTEK  MOANPOTrpPaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIKII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U MpUOTMHKEHHOE peieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Beruucienue miomaaeit uryp c
MOMOILBI0 YHUCJIEHHBIX METOAOB (METOJ NPSIMOYIOJBbHHUKOB, METOJ TPAIELH).
[Touck wmakcumyma (MUHMMYMa) QYHKIMA OJHOM MEpPEeMEHHONM METOAO0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTrPAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSIBJIEHUM CHMBOJIa B CTPOKE,
pa3zbueHe CTPOKH Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIAM, TIOUCK MTOJCTPOKH BHYTPHU
JTAHHOM CTPOKH, 3aMEHa HalJICHHOM ITOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOPOM ai(aBUTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUYCHUSM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel ¥ TOCIENOBATENBHOCTH 4YHcCeN. BplunciieHue 0000IMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa MJIM YUCIOBOM MOCIE0BATEIBHOCTU (CYMMBI,
IPOU3BENIECHUS, CPEAHETO APUPMETHUECKOIO0, MUHUMAJIBHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33laHHOMY YCIIOBHIO).
JInHeWHbIN IMONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coprupoBka wmaccuBa (anroputm QuickSort). JIBowuHbI TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAaCCHBE, BBIUHUCICHHE MaKCUMyMa (MUHUMyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHHU

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpapun u rpammatukud. CpeicTBa THOUCKAa M aBTO3aMEHbl B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
JenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HCTOYHUKOB U 0(OPMIICHUS
oubmmorpapuueckux ccouiok. OdopmiieHUEe CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHHYECKHME CpelACcTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/laud aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BHU3YyaJM3alUsl JAaHHBIX, HHTEpIIpETals pe3ynbTaToB. IIporpammueie cpencrtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bombline naHHbIE.
Mainnnoe o0ydyenue. HTeeKTyanbHbli aHaIU3 1aHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpEIHETo apu(PpMETHUECKOro, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS TUAaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, OorpaHrueHud. JIoKanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckrue mMNOAXOAbl K OLEHKE KOJIMYecTBa HWH(pOpMaUu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroput™ LZW. AnropuTMBI CKaTUs TaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh TIepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
UH(OPMAITMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUsI OIIMOOK TMpu mepenade JaHHbIX. Kozabl, mo3BossitonIne
OoOHapy>KWBaThb W HUCIPABJIATh OIIMOKH, BO3HUKAIOUIME NpPH Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHbBIN Tipotiecc. OOpaTHast CBSI3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. dopmanusaius
MPUKIIAJAHBIX 33]1a4.

[IpencraBieHne pe3ynbTaTOB MOJCIUPOBAHMS B BUAE, YAOOHOM JUIs
BOCHPUATHUS YesloBeKOM. ['padmueckoe npeacTaBieHue JaHHbIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aJ]a4, CBSA3aHHBIX C aHaidu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO TMYTH MEXIy BepiiuHaMu rpada, OmpelneieHue KOoIUYecTBa
Pa3IMYHBIX T MEX]y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOIro rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CrocoObl 00Xoja Jepena.
[IpencraBnenne apupMeTUUECKUX BBHIPAKECHHUN B BUE JepeBa. [[uckpeTHbie Urpbl
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JIBYX UTPOKOB C mojHOU nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOrO0 MHTEUIEKTa. CepBUCHl MAIIMHHOTO IMEPEBOJAA U
pacrio3HaBaHusl yCTHOUW peuu. KorHuTuBHble cepBuchl. MaeHTrdukanms u mouck
N300paKECHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B oOydaronux cucreMax. Mcmoiap3oBaHne METO/I0B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBb
Pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HellpoHHbIE ceTH.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

dopmanm3anys NOHATUS anroputMa. Mammna TrroprHra Kak yHuBepcaabHas
MoJienb BeruuciaeHuil. Tesuc Yépua—Twropunra.

OreHka CIOXHOCTU BblUMcIeHUH. BpeMs paboTel 1 00bEM HCIONB3yeMOMH
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI  MTOJIMHOMHATBHOU
cinoxHocTH. [lepebopHble anropuT™el. [Ipumepsl pa3InyHbIX alITOPUTMOB PELLIEHUS
OJTHOM 3aJ1a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«peuieTo DparocheHay.

MHoropa3psiAHbI€ 1IeJIble YUCia, 3a/1a4d JUIMHHON apru(METHUKHU.

CrnoBapu (accouuaTHBHBIE MAaCCUBBI, OTOOpaXeHHs). XAII-TAaOJUIBL.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwluncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO alMKJIMYECKOro rpada. AJroputMm
JIeHKCTpBL.

epeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa mjig 3aJaHHOTO apU(DMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xofa aepeBa. Mcnonab3oBaHue creka u
ouepenu sl 00Xo/a JiepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHUE KakK METOJ  PpeLIeHUs 3aJad ¢
COXpPaHEHUEM MPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJayd, PEIIAEMBIE C MOMOILIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.
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[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM TpOrpaMMupoBaHun. OOBEKTHI U
kiaccel. CBOMCTBA M MeTONbI 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAHU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsius, Hacae0BaHKue, MOTUMOP(U3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTtepdeiica
noJib3oBaTess. Micnonb30BaHME TOTOBBIX YIIPABISEMBbIX 3JIEMEHTOB JUIsl HOCTPOEHUS
uHTepderica.

O630p  s3blkOB  mporpammupoBaHus.  [lomsitue o  mapaaurmax
IPOrpaMMHUPOBAHUSL.

NudopManuoHHbIE TEXHOJIOTHH

OTtanbl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3ajaud, pa3paboTKa MOJENH, TECTHPOBAHHUE  MOJIEIH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBKeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MOJIeTd B HKOHOMHUKE. BBIYUCIUTEIBHBIE JKCIEPUMEHTHI C
MOJCIISMH.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOoJ] HAUMEHBIINX KBaJPaTOB.
OneHKka 4YHCIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccraHoBneHre 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MMutanmonsHoe
MojenupoBanue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBICHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
rotoBoil 0a3oil JgaHHBIX. 3amnojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
dbunbTpanus TaHHBIX. 3aMpochkl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapameTpaMu.
Briuncrnsiembie moJsi B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXy TabauiiaMu. BHenHmi
kJto4. [{enoctHOCTh 6a3bl JaHHBIX. 3apOChl K MHOTOTaOJIMYHBIM 0a3aM JTaHHbIX.

NutepHeT-nipunoxenus. 1IonsaTre 0 cepBepHON M KIMEHTCKOW YacTsAX CauTa.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI S3bIKa
HTML wu kackamubix tabmui ctuiei (CSS). Cuenapuu Ha si3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTuHra. 3arpys3ka (aiijioB Ha CaiT.

BBon m300paxkeHUi ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(POBBIX YCTPOUCTB
(mudpoBeIX (poToanmapaTroB U MHKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB M JIPYTUX
ycTpoictB). ['padmueckuii penaktop. Pazpemenue. Kaapuposanue. Mcnpasienue
nepcnekTuBbl. ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKUus  LBETa.
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OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TexkcroBble cion. Macka cnos. Kanaisl.
Coxpanenue BbaeneHHOW oOnactu. IlonroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bektopnast rpaduka. I[lpumutuBbl. M3MmeHeHune mopsaka 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHU.

[ IpyHIUMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojeel. CeTouHbIe
Mozaenu. Marepuanel. MopaenupoBaHUE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHosoruu (3 D-nipunTtepsl). [loHsATHE 0 BUPTYaabHON peaTbHOCTH U
JIOTTIOJTHEHHOM PEaIbHOCTH.
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[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPAJIKA, COOIIOJICHUE OCHOBOIOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa U HHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIHHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUYECKOMY HACJIENINIO, TOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

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

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHbIE BHUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:
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c(OpMUPOBAHHOCTh ~ 30pPOBOTO W  0Oe3omacHOro  oOpas3a  JKU3HH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO, B TOM YHCIIE 32 CUET COOMIOICHNUS
TpeOoBaHUII  O€30MacHON  AKCIUTyaTalldd  CPEICTB  HMH(QOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITENIEHO
BBITNOJIHATH TAKYIO JESTEIbHOCTb;

uHTEpec K cdepam MNpoPecCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C
UH(POPMATUKON, MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIDKEHHUSX HAayKd WHGOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBEpLIaTh OCO3HAHHBIN BBIOOp Oyaymied mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAHHWE TI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed uX
pelieHus, B TOM 4HcIe C YYETOM BO3MOXKHOCTEH  HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, IOCTHKEHHUSIM HAay4dHO-TEXHHYECKOro Iporpecca Hu
OOIIIECTBEHHOMN NMPAKTHKH, 32 CYET TOHUMaHUs POJIM MH(OPMALIMOHHBIX PECYpPCOB,
UH(POPMAILIMOHHBIX TPOLECCOB M HH(OPMALMOHHBIX TEXHOJOTMM B YCIOBHAX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBISAThH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B npouiecce TOCTHKEHHSI IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPAMMBI 110
nH(popMaTHKe y OOyYarOMIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIM MHTEIUIEKT,
npeanojararuii copMUpOBaHHOCTD:

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHHME, CIIOCOOHOCTb aJIalTUPOBAaThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOUAIOIIEH CTpeMJIEHUE K JIOCTHKEHUIO LEeTu U
ycrnexy, ONTUMHU3M, MHHUIMATUBHOCTh, YMEHHME JEMCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYUIECTBICHWHM KOMMYHHKAIMH, CIIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynabrate wu3ydeHus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pe3ynbTaThl, OTPaKCHHbIE B YHUBEPCAIbHBIX Y4YEOHBIX ACHCTBUSAX, & UMEHHO —
NO3HABATEJIbHBIE  YHHBEPCAJIIbHbIE Yy4€OHBIE JIEWCTBHS, KOMMYHHKAaTHUBHBIE
YHUBEpCAJIbHbIE Y4YEOHBIE JCUCTBUS, PETYJSTUBHBIE YHUBEPCAIbHBIE Y4YEOHBIE
JIEACTBUS, COBMECTHAS JEATEIbHOCTbD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IAapaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIOIHATH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX PoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBbIKAMU y4e€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyalMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
MPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;
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CTaBUTh M (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIUsIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHMA, 3a]JaBaTh TTApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHsS 3aJaud  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHAINIPABICHHBI MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEHUCTBUS B MPO(GECCHOHATBHYIO CPENy;

yMETh IMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

BJIAJICTh HABBIKAMU MOJyYeHUS WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh ~ IMOUCK,  aHaIU3, CHCTEMAaTU3alUIl0 |
MHTEPIIPETALNIO HH()OPMALIUY PA3TMYHBIX BUAOB U (hOPM IPEICTABICHNUS;

CO3/1aBaThb TEKCTHl B pa3jdMYHbIX (opMarax ¢ y4E€TOM Ha3HAUCHUS
uHpopMaluu U IIEJIEBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNHM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e30macHOCTH;

BJQJeTh ~ HAaBBIKAMH  pAclO3HABaHWsI W 3alIUTHl  HHPOpPMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:
OCYHICCTBJIATh KOMMYHHKAIIMH BO BCEX C(l)ean KHU3HU,
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pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(IMKTHBIX CUTyallUd |
CMSITYaTh KOH(JIHUKTHI;

BJIAQJE€Th  paA3IMYHBIMM  CHocoOaMM  OOIIEHHSs U B3aUMOJACUCTBUA,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(IMKTHbIE CUTYaLINH;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

IPUHUMATh [EJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBAaTh JEUCTBUS MO HX JOCTH)KCHHMIO: COCTABJIITH IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0I0 yYaCTHUKA KOMaH bl B OOIINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh I[MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuzamnus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.
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2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI PeQIEKCHH AJIsi OLEHKU CUTyalluH, BhIOOpa
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 10 UX CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPpU AaHAJIN3E pe3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnponecce uzyuenus kypca MHGOpMATHKU YriyOJE€HHOTO ypoBHS 6 10
Kacce o0y4aronIMMucs OyyT JOCTUTHYTHI CIEAYIONINUE TPEAMETHBIC PE3yIbTaThI:

BJIAJICHUE MPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMH «HUHGOPMAIU,
«MH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMITOHCHTHI CHCTEMBD», «CUCTEMHBIH
b dexT», «mHbOPMAITMOHHAS] CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOMCKa HHpopManuu B ceth VHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh WH(POpPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJbIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMpPABICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCJICIOBATEIFHOCTD PEIICHUS 3a7a4 aHAIn3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKAa KauyecTBa IaHHBIX, BBIOOP W/WIIM TIOCTPOCHUE MOJICIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;
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BJIAJICHUE HaBbIKAMU PaOOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIaMH MPOTPAMMHOT0 00ECIICUECHHUS I PeIIeHUsT yYeOHbIX 3a/1a4 110 BEIOpaHHON
CHeuaIn3alny;

HaJIM4KE MPEICTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereir, 00 OOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE yIpo3 HH()OPMALIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAaHNE METOI0B
U CPEICTB MPOTUBOACHCTBUS ATHM YIrpo3aM, COOJ0OJeHHE Mep 0e30IacHOCTH,
IIPENOTBpALIAIONIMX HE3aKOHHOE PACIPOCTPAHCHHE IEPCOHAIBHBIX JAaHHBIX,
coOmonenre TpeOOBaHMN TEXHUKH O€30MaCHOCTH M TUTHUEHBI MpU paboTe C
KOMIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH LU(POBOTO OKPYKECHUs, TOHUMAaHHUE
IIPABOBBIX OCHOB UCIOJIb30BaHUs KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U PAaOOTHI
B cetu MIHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMH PA3IUYHBIX BHUIOB
uH(pOpMalMU, YMEHUE ONpeNesATh HMHPOPMALUOHHBI OOBEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX NapamMeTpax AUCKPETU3ALINH,
YMEHUE OIPEAEISTh CPEAHIO0 CKOPOCTH IEpeJaduy JaHHBIX, OLICHUBATh U3MEHEHNE
BPEMEHM Iepedauyd MpH H3MEHEHUH HHQPOPMAIMOHHOTO O00BEMaA JaHHBIX MU
XapaKTEPUCTHUK KaHaJla CBA3H;

YMEHUE KCIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3MLMOHHOW 3alucu
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOTr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBINIOJIHATH apU(PMETHUECKHUE ONEepalliy B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BaHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXXEHHE B
JM3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
VMCTUHHOCTH, HUCCJIEA0BAaTh 00JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COAEPKALIETO
NepEMEHHBIE, PEIIATh HECI0XKHbBIE JTJOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX AIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIIECHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JMara3oHe, 00pabdoTka MHOTOPa3psAHbIX LEbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AATOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKAa MAaccuBa, MepeOOpHbIE
QITOPUTMBI, TBOWYHBIM MOUCK) M NPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;
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BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHUsMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIIPaBISAIONIUE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh aHAIW3 MPEIJIOKEHHOW MPOTrpaMMBI:
OTIPEENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX UCXOJIHBIX JAHHBIX,
OMpPENENATh, MPU KAaKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYyYEHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OIMMUOKE B padoTe
porpamMmbl, GOPMYyIUPOBATh MPEII0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEpPHAIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE UCTIO30BATh AJICKTPOHHBIE TAOIUIIBI 1J1 aHAIW3a, PE/ICTABICHUS U
00pabOTKM JTaHHBIX (BKJIIOYAs BHIYMCICHHE CYMMBbI, CPEHETO apu(PMETHUECKOTO,
HAauOOJBIIEr0O W HAWMEHBIIErO0 3HAYCHWM, pEIIeHHEe YpaBHEHHUU, BBIOOD
ONTUMAJBLHOTO  pelieHus, noAdOp JUHUM  TPEHJa, pelIeHue  3a1ay
IPOTHO3UPOBAHUS).

B npouecce u3yueHus kypca HUHPOPMATHKU YriayOJ€HHOro ypoBHS 6 11
K1acce o0Oy4aronIuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU IMpHU Mepeaaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOW YAaCTOTE CHMBOJIOB, MOSICHATH TPHUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIM30M rpados
(3a1a4u MOCTPOCHUS ONITUMATBFHOTO MyTH MEX1Y BeplInHaMu rpada, onpeaesieHus
KOJIMYECTBA PA3JIMYHBIX MyTEd MEXKIYy BEpUIMHAMU OPUEHTHUPOBAHHOIO
aIUKINYecKoro rpada), yMeHHE UCIIOIb30BATh JIEPEBbS NIPU aHAIHM3E U TTIOCTPOCHUH
KOJIOB U JIJISI TIPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3padaThiBaTh U 0OOCHOBBIBAThH BBHIUTPBIIIHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
aITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax [IaHHBIE Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH IPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIHUCKHU, CIIOBAPU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOrPAMMBI JJI1 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TIpH pa3paboTke mporpaMm OUOIHOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
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CPEICTB Cpelbl pa3paboTKH, yMEHHUE UCTIOIb30BaTh CPEACTBA OTIAIKH IPOTPAMM B
cpelie MporpaMMHUPOBAHUS, YMEHUE TOKYMEHTUPOBATh IPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIaJICHHE OCHOBHBIMHU CBEJICHUSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAX
co3laHusi U paboThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIMYHBIE (PENSIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aMpPOCHl B 0a3ax NAaHHBIX, BHIMOJHATH COPTUPOBKY H
MOUCK 3amucedl B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPaBOYHBIE CHCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMAaTHYECKHE MOJIENN JIJIsl aHAIIN3a
00BEKTOB U MPOLIECCOB: (HOPMYITUPOBATH IE]Ib MOACTHUPOBAHNS, BHITIOTHATH aHATTU3
pe3yabTaTOB, MOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTY WM TPOIECCY, MPEICTaBIATh PE3yJIbTaThl
MOJIEJIMPOBAHUS B HArJISIIHOM BUJE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3MUYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, TIOHWMaHHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, MHPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0dOThI, BO3MOKHOCTEH M OTpaHUYEHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O MHTEJIEKTa B Pa3IMYHBIX 00J]acTX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHUs, KIAaCCU(PUKAIIMU U MPOTHO3WPOBAHNS) HAJWYHE TPEICTaBICHUN
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccruoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIe (IU(PPOBBIE)
Ne i/ KourpoJubnbie | IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pa3nen 1. Hudposasi rpaMoTHOCTH
K -
1.1 OMHIZIOTep YHHBEPCATIbHOC 6 https://m.edso0.ru/S7G1C8I4F
YCTPOMCTBO 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHne 6 https://m.edso00.ru/O7Y8HOA8P
1.3 KommnbrorepHsie cetu 5 https://m.eds00.ru/T9X8U5C5J
14 NudopmanmronHas 6e301macHOCTh 7 2 https://m.edso0.ru/O5P5Z0J4I
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IT
2.1 PEACTABIICHIIE HHpOPMALIH B 19 2 https://m.edsoo.ru/H8U3V8VOH
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1 https://m.eds00.ru/B9T2C0OL4Q
2.3 Komnerorepnas apupmernka 7 1 https://m.eds00.ru/N6J5SM6ASR
Hroro no pazneny 40
Pa3zpnen 3. AllroputMbl M IporpaMMHUpOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5 https://m.eds00.ru/P6H302G6S
3.2 BcniomoratenbHbIE anropuTMBI 8 2 https://m.edsoo.ru/C2A0R9PII
3.3 YucaeHHbIE METOIBI 5 3 https://m.edso0.ru/U6LOX7F9Y
A
3.4 IMOPHTMET 00pa0OTIH CHMBOTEHEIX 5 1 https://m.edso0.ru/D2W2COE6B
TAaHHBIX
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https://m.edsoo.ru/O5P5Z0J4I
https://m.edsoo.ru/H8U3V8V0H
https://m.edsoo.ru/B9T2C0L4Q
https://m.edsoo.ru/N6J5M6A5R
https://m.edsoo.ru/P6H3O2G6S
https://m.edsoo.ru/C2A0R9P9I
https://m.edsoo.ru/U6L0X7F9Y
https://m.edsoo.ru/D2W2C0E6B

3.5 Anroput™bl 00pabOTKH MacCHBOB 10 3.5 https://m.eds00.ru/COW7WOW7X
Hroro no pazgeny 44
Pasznen 4. UnopMaumoHHble TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5 https://m.edso0.ru/NSGIE1S4M
4.2 AHann3 Ja”HHBIX 3 https://m.edsoo.ru/G2S9B2F0E
Hroro no pazgeny 14
Pe3epBHOe Bpems 14 https://m.edsoo.ru/FOJ6H3P2Y
b
OBILEE KOJIMYECTBO YACOB I10 136 215

I[TPOT'PAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/mm Konrpouabnsie | IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
154
1.1 HOPMALLHS 1 HHPOPMALHOHHEIE 10 2.5 https://m.eds00.ru/Q1M9A8Z6B
IIPOLIECCHI
1.2 MoaenupoBanue 8 2 https://m.edso0.ru/N3Y708EQV
Hroro o pasneny 18
Pa3zngen 2. AnropuT™Mbl U NIPOrpaMMHUpPOBaHUE
2.1 DIEMEHTHI TEOPUH AJITOPUTMOB 6 1 https://m.edso0.ru/F6X7H5P6V
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://m.eds00.ru/L8C7K5R3R
O 0 -
2.3 CHOBBL ODBERTHOOPHEHTHPOBATHOTO 16 4.5 https://m.eds00.ru/Q2S9V4A9E
pOTrpaMMUPOBAHUS
Hroro o pasneny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHT
K -
3.1 OMIBIOTEPHOMATEMATHHACCKOT 8 2 https://m.edsoo.ru/M7K0OA8WOT
MOJICIUPOBAHHE
3.2 Basbl ma”HHBIX 10 https://m.eds00.ru/K4S7T203X
3.3 Be6-caiiTh 14 4 https://m.edsoo.ru/H3C1Z0R1E
3.4 KomnbsrotepHas rpaguka 3.5 https://m.edsoo.ru/E7J3M6KOE
35 3D-MoenupoBanue 3 https://m.edso0.ru/P3Y6T0G2Z
Htoro no pazneny 48
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PesepBHOE Bpems
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136

36.5
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MPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHMS

1.

11

1.2

1.3

14

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

3namo (nonumams)

[TonnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWJIbHBIX KOMIIBIOTEPOB; TCHICHIIUI
pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUM; BIIaJICHUE HABBIKAMU PaOOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHUJAMH HPOTrPaAMMHOTO
obecrieueHus JUIsl  pelieHus Y4eOHBIX 3agad4 [0  BBIOpaHHOM

crenuain3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHOUIIaAX OpraHu3alun H

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

[ToHnMaHKe OCHOBHBIX NPUHLIMIIOB JUCKPETH3ALMU PA3IMYHBIX BUIOB
uH(popManuu

[Tonnmanune 6a30BBIX AITOPUTMOB OOPAOOTKM YUCIOBOW M TEKCTOBOM
uHpopMaluu (3amMch 4YMCEI B MO3ULIUOHHON CHUCTEME CUHCIIEHUS,
JIEIIMMOCTb LIEJIBIX YMCEIT; HAX0XKIEHNUE BCEX IPOCTHIX YUCEI B 3aJaHHOM
nuarnasoHe; o00paboTka MHOTOpaspsIHbIX LENbIX YMCEN; aHalu3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB TIOMCKA U COPTHPOBKHU
3HaHue (QYHKIHMOHAIBHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX CPEICTB
cpenbl pazpaboTKu

Bnanenue OCHOBHBIMH CBEACHHMSIMH O 0a3ax ITaHHBIX, UX CTPYKTYpe,

CpencTBax CO3/IaHus U pabOTHI C HUMHU

ITonnmanue BO3MOKHOCTEN 51 OTpaHUYECHUN TEXHOJIOTHI
UCKYCCTBEHHOI'O MHTEJUIEKTa B pa3IMYHbIX O0JacTAX; HaJIu4yue
npeCcTaBIeHU 00 HMCMOJIb30BaHUM MH(POPMALMOHHBIX TEXHOJIOTHI B

pasNIUYHBIX TPOpECCHOHATBHBIX chepax

Biagenue TeopeTHYecKUM ammnapaToM, I1O3BOJIIOIIMM OCYLIECTBIIATH
IIPEICTABJICHUE 3aJaHHOI0 HATYpaJIbHOIO YKMCJIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MpeoOpa3oBaHUs JIOTMYECKUX BBIPAXKECHU,
MCIOJIB3YS 3aKOHBI aJIr€Ophl JIOTHKU; ONpPENeisITh KpaTyallliuii myTh BO
B3BEIICHHOM Tpade M KOJIMYECTBO NyTell MeXAy BeplIIMHAMU

OPUCHTHUPOBAHHOI'O AIUKIINICCKOTO rpa(ba
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Ymemo

YMeHHe HCIOoIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKHE MOJACIU Jis
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBITNIOJHATH aHAJHN3 PE3YNbTATOB, MOJYYEHHBIX B X0/1€ MOJICIHUPOBAHUS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJCIUPOBAHUS B HAIJIAIHOM
BUJIE

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporHo3upoBaHue, KIaccupuKanus, — KiIacTepuzalus,  aHaIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BEIOOp W (WIM) TIOCTPOSHHUE MOJCIH, NpPeoOpa3oBaHUE JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeNeNsiTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HW3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIIMNA HAUMEHBUIYIO BO3MOXKHYIO

CPCAHIO0 JJINHY COO6H.I€HI/I$I IIpu W3BECTHOM YacTOTE CHMBOJIOB

YMeHue Hucnosb30BaTh MPU PELICHUM 33/1ad CBOMCTBA MO3ULIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, CoJepXKallled 3alHuch 3TOr0 4YKCJAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

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

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Taliuie
UCTUHHOCTH; UCCIIEIOBaThb 00JIaCTh MCTHMHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUC YPABHCHU A

YMeHue pemrath aJIrOpUTMUYECKHE 3aJladyM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IHUHbIX MTyTeH MEXAy BepIIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIIMNICCKOTO rpa(ba)

YMeHNe UC0Ib30BaTh ACPEBLS ITPHU aHAJIU3C U TIOCTPOCHUU KOJOB U JJIA
MNpEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIan(eHHﬁ, Inpu pelICHUU 3aldad

IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH JAEPEBO WIPHI MO 3aJaHHOMY

28



ITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPBI

YMeHne aHanu3MpOoBaTh AITOPUTMBI C  HCIOJIB30BAaHUEM TaOJIHIl

29 TPacCUPOBKU; ONPEAEIATh 0€3 NCII0JIb30BAHNS KOMIIBIOTEPA PE3YIbTAThI
' BBITIOJIHEHMSI HECJIOKHBIX IIPOTPaMM, BKJIFOUAIOUIUX [IUKJIBI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VMeHHE OmpenensiTh CIOKHOCTh HU3y4aeMBIX B Kypce 0a30BBIX
QITOPUTMOB (CYyMMHUPOBAHHE 3JIEMEHTOB MAaCCHBa, COPTHPOBKA MAaCCHBA,
2.10 nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKAX aJTOPUTMOB DAa3HOW CIOXXHOCTH ISl PELICHUS OJHOM

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOIPAMMHUPOBAHHS BBICOKOTO
yposHus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
211 NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
' MPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONMPEIENATh, IPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padore
nporpamMMbl;  (GOpMyIUpOBaTh  MPEUIOKEHUS [0 YIYUYIICHHUIO

IMpOorpaMMHOI0 KoJia

YMeHHe peaqn3oBbIBATH HAa BBIOPAHHOM IS W3YYEHUS  SI3bIKE
nporpaMMHupoBaHus Beicokoro ypoBHs (Ilackains, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YyHcell, YHUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTEJNEH; HaXOoXJACHHEe MaKCUMaIbHOU
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
000OIIEHHBIX XapaKTEPUCTHK DIIEMEHTOB MAacCHBa WM YHUCIOBON
2.12 MOCEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHEero
apu(pMeTUYECKOro, MHHUMAJIBHOTO ¥ MaKCHUMAaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, VYIOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JJAHHBIE PA3JIMYHBIX TUIIOB C YyYE€TOM OrpaHUYECHUI Ha JMANa3oH HX
BO3MOJKHBIX 3HAUEHUM, MPUMEHSITh TPU PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPU pa3pa60TKe nporpamm
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2.13

2.14

OuOINOTEKH MOANPOrpaMM; YMEHHE HCIOJBb30BaTh CPEIACTBA OTIAIKU
IpoTrpaMM B Cpezie MPOTrpaMMUPOBAHUS

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PEISIMOHHBIC) Oa3bl JaHHBIX U
CIPaBOYHBIEC CHCTEMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
MOHMMAaHUE BO3MOXKHOCTEH HU(PPOBBIX CEPBUCOB TOCYIApCTBEHHBIX

yCIIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Hudposas rpaMOTHOCTH

OCHOBHBIE TEHACHIUHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'IeJ'IBHI)IG
BBIYMCIICHUA. MHOFOHpOHCCCOpHHe CHUCTCMHEI. PaCHpCI[eJ'IéHHBIC

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBININX TaHHBIX

[IpyHIUIOBI TOCTPOEHUS M aIlllapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cerp WHrepner. Agnpecauuss B cetu VHTepHeT.
[Mporoxkoisl creka TCP/IP. Cucrema nomenHbix MEH. Paznenenue IP-cetn Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CGTGﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMNBI pa3MelieHus: 1
uMeHOBaHus (ailiioB B AoiaroBpeMeHHoN mnamsatu. LllaGnonbl ans onmucaHus
rpynn Qaiion

CkopocTp mepenayd JaHHBIX. 3aBUCUMOCTb BpPEMEHHM Iepefadyd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

HIudposanue nanHbix. CUMMETpUYHbIE U HecuMMeTpuuHble M dpsbl. [Huppsr
npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosstomue oOHapyKUBaTh U MCIPABIATh OLUIMOKHM, BO3HHMKAIOIIHME
pu nepenade faHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uro. Koapl Xammunra
Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
JlexoaupoBaHue COOOIIEHUH, 3alTMCAHHBIX C TOMOIIbIO HEPAaBHOMEPHBIX KOJIOB.
VYcenosue @ano. [loctpoeHre 0JTHO3HAYHO ACKOAMPYEMBIX KOJOB C ITOMOIIBIO
JiepeBa

Teopernueckue mMOAXOABI K OIEHKE KoJu4yecTBa HHGopmaruu. EnuHuIb
u3MepeHus KkoiudectBa wuH(popmammu. AndaBUTHBIM TOAXOA K OLEHKE
KoJu4decTBa WHGOpManuu. 3aKOH aJAUTUBHOCTH wuHpopmaruu. Dopmyna
Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucremsl cumcnenusi. Pa3BépHyTas 3amuch IENbIX U APOOHBIX YHCEN B
MO3UIIMOHHOM cucTeMe cuuciieHns. CBONMCTBA ITO3WIIMOHHOM 3allMCH YHCIA:
KOJIMYECTBO U] B 3aITUCH, TPU3HAK JIETUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI

CUHCJICHUA. A.]'IFOpI/ITM nepesoJa w0ejaoro 4Yuciia u3 P-u4yHOll cHCTEMBI
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2.4

2.5

2.6

2.7

2.8

2.9

2.10

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM IepeBojia KOHeuHOoW P-uuHO#l npobu B
JECSTUUHYIO. AJTOPUTM IE€pPEBOJA LENOr0 YHCiIa U3 JECITUYHOM CHCTEMBI
cuncneHus B P-uunyto. IlepeBoa xoHeuHOU necsTU4UHON ApoOu B P-nunyto.
JIBonuHasi, BOCbMEpPUYHAs U LIECTHAALATEPUYHAs CUCTEMbI CUMCIICHUS, CBS3b
MEXIy HHMH. ApH(QMETHYECKHE Omepald B MO3UIMOHHBIX CHCTEMax

CUHCIICHUA

TpOI/I‘-IHaSI YpaBHOBCUICHHAsAA CHUCTCMaA CUHCICHUAA. ILBOI/I‘-IHO-[[GCSITI/I‘-IHaSI

CUCTEMA CUHUCIICHUA

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Onpexnenenne nHGOPMAIIMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

KomupoBanue  m3oOpakeHuit.  Ouenka  UHGOPMAIMOHHOTO  00BEMa
rpadUyYecKuX JaHHBIX MPH 33JaHHBIX Pa3pelIeHUU U TIyOMHE KOJIWPOBAHUS
useta. LIBeroBeie monenu. KomupoBanue 3Byka. OneHka MH()OPMAIIMOHHOTO
o0béMa 3BYKOBBIX JaHHBIX IIPU 3aJaHHBIX 4YacTOTE JUCKPETH3aluu U

Pa3pAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. Ilonstue BbIcKa3biBaHUS. Bbicka3bpiBaTenabHbIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBAaHMS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabauibl MCTUHHOCTU. Jlormueckue BbIpaKeHUS.
Jlornueckne ToxnaecrBa. Jlornmueckue ~onepanMud M ONEpAlMM  HAJ
MHO>KECTBAMHU.

3aKkoHbl anreOphl JIOTUKU. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BBIpa)XKCHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPAaBHEHU.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX
(GYHKIMN OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue opMbl JOrHYECKUX BhIPaKEHHH

COBepI_HeHHBIe AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBbHBIC (1)0pr1,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HNCTUHHOCTH

Jlormueckue »naeMEHTHI B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHoropa3psaHbii cymmarop. IlocTpoeHne cxeM Ha JOTHYECKHX JIEMEHTax 10
3aJlaHHOMY JIOTHYECKOMY BBIPQKEHHIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTHYECKOH cXeMe

Mogenu u moxaenupoBanue. Llenn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3ynbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPUSATHS YeTOBEKOM. [paduyeckoe TpeACTaBICHHE JTaHHBIX (CXEMBI,

TabIULbl, rpaduKm).
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211

2.12

2.13

2.14

2.15

2.16

3.1

3.2

[IpeacraBnenue wHENbIX YHMCENT B MNaMITH KoMIbioTepa. OrpaHMYE€HHOCTH
JMana3oHa 4yuced MpU OrPaHMYEHUM KOJIMYecTBa paspsioB. llepemonnenue
paspsnHON ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOMTOJTHUTEIBHBINA KOJI OTPUIIATEIbHBIX YUCE.

[ToGuToBBIE JOrMuUeckue onepauud. Jlormueckuit, apupmeTudeckuii u
nuknudeckuii  capuru. llludpoBanue ¢ MOMOIIBIO MOOUTOBOW OIepayu

«uckirouaromiee NJIN»

HpeﬂCTaBHGHI/Ie BCIUICCTBCHHBIX YUCCJI B TaMATH KOMIIBIOTCPA. 3Haqama;1 4acCTb
n MHOpAJAO0OK 4YHciIa. I[I/IaHa3OH 3HAYCHHUI BC€HIICCTBCHHBIX YHUCCII. HpOGJ’ICMBI
XpaHE€HHUA BCIICCTBECHHBIX YHUCEII, CBA3AHHBIC C OI'PaHUYCHHUEM KOJIHMYECTBA
pPaspAaoB. Brinonaenue onepaunﬁ C BCHICCTBCHHBIMH 4YMCJIaMH, HAKOIIJICHHUC

OIITHOOK IIpU BBIYUCIICHUAX

I'padpr. OcnoBuble nmouHATUA. Bunel rpados. Onucanue rpad)oB ¢ IOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATpHIl, CIIMCKOB CMEXKHOCTH. Pemenune
ATOPUTMUYECKUX 33/1a4, CBSI3aHHBIX C aHalIM30M TrpadoB (IIOCTpPOECHUE
ONTUMAIILHOTO IIYTH MEXAy BepIIMHaMu rpada, OnpeleieHrue KOJINYeCTBa
pa3NUYHBIX TYTeH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AIUKIMYECKOTO
rpada)

HepeBpsi. bunapnoe nepeBo. [epeBps moucka. CrnocoObl o0xoma Jepena.
[TpencraBnenne apuMeTHUECKUX BBIPAKEHHI B BUIE AepeBa. Vcnonb3oBanne

l"pa(bOB H JCPCBLEB IIPU OITMCAHHUU 00BEKTOB U IIpOHECCOB OKPYKAKOIICTO MHUpPa

JIMCKpeTHbIE UTPBI IBYX UTPOKOB C OJIHOM nHpopmanueit. [loctpoenne nepesa
nepebopa BapuUaHTOB, OINKCAHUE CTPATETMM UIPhl B TaOIWYHON (opme.

BeArpsIHeie ¥ MPOUTPHIIIHBIE TO3ULUN. BEIMTPHIIHBIE CTPATETHH

CpencTtBa  HMCKYCCTBEHHOTO  HWHTEUIeKTa. WneHTudukanuss W TOUCK
n300pakeHuil, pacro3HaBaHue Jaull. Vcrnonb3oBaHHe METO/10B UCKYCCTBEHHOT'O
WHTeIeKTa B oOyuaromux  cuctemax. lcrmonmp3oBaHue — METOZOB
MCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. uTepHer Beieil. Heliponusie

ceTu
ANTOpUTMBI ¥ IPOIPAMMHUPOBAHHE

dopmManuzanus NOHATHS anroputMa. MammuHa TeropuHra Kak yHMBEpCcaJbHas

MOJIEIIH> BBIYHUCIIEHUN

OneHka CIOXHOCTU BblUMCIeHUH. Bpems paboTel M 00BEM HCHOIB3yeMOMH
MaMsATH, WX 3aBUCHMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIOKHOCTH AJITOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHOU
cioxkHoctu. IlepebGopHbie anroputMmel. [Ipumepsl pazIHUHBIX AITOPUTMOB

pPEeICHUA OJIHOI>'I 3a1a4, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

33



3.3

3.4

3.5

3.6

3.7

3.8

3.9

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHI MPOCTEHIIUX aITOPUTMOB
YIPaBICHUS UCIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpuTMOB. OrpenencHue

HCXOJHBIX NAHHBIX, ITPU KOTOPLIX AJITOPUTM MOXKET AAaTb Tpe6yeMBH7I pe3yiabpTat

AnTOpUTMBI 00pa0OTKHM HATYpPAIBHBIX YHCEN, 3aMUCAaHHBIX B IMO3UIIMOHHBIX
CHCTEMaX CYMCIICHUS: pa30MEHHe 3aluch YuCiia Ha OTHACIbHbIE HUDPHI,
HaXOXJCHHE CYMMBI W TIpou3BeneHHUs HU(Dp, HAXOXKICHHE MaKCHMaIbHOMN
(MHHHMAITBEHOW ) U PHL.

[IpencraBnenre umcina B BUIE HaOOpa MPOCTHIX COMHOMKHUTENIEH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX YHUCENT B 3aJaHHOM

JMAIia30HEe ¢ TMTOMOIIBIO AITOPUTMA «PEIIeTo IpaTocheHar»
MHoropa3psiiHbIe IeIIbIe YUCiia, 33a49H ITUHHON apupMeTHKH

S3eik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYMCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ yenoBueM. L{UKIbl 10 mepeMeHHOM.

OO6paboTka naHHBIX, XpaHAmuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiib.
QaiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
Gaiin.

Pazbuenue 3anaun Ha moa3anadu. [logmporpaMmel (IpotieaAypsl U GYHKITHH).

Hcnonb3oBaHue CTaHﬂapTHOﬁ OHOJIMOTEKH SA3BIKA IIporpaMMHupOBaHUA

Pexypcusi. PexypcuBHble mpouenypsl U GyHkuuu. Mcmnonb3oBanue creka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. ToOuHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs ypaBHEHMiIl: MeToJ mnepedopa, METOJ| IOJIOBUHHOIO JEJEeHUs.
[Ipubnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
MIOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYT'OJIbHUKOB, METOJ] TpareLuil).
Ilouck Mmakcumyma (MUHUMyMa) (YHKIMHM OJHOM TEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  (QYHKIUM  S3bIKa
MpOrpaMMHPOBaHUsl i  0OpaOOTKM CHMBOJIBHBIX CTPOK. AJITOPHTMBI
00pabOTKHM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUH CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJoBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
ITOACTPOKH BHYTPH JIaHHOM CTPOKH, 3aME€HA HAJACHHOW MOJCTPOKH Ha JPYTYIO
cTpoky. ['eHepamusi Bcex CJIOB B HEKOTOpPOM andaBHTE, YIOBIETBOPSIONIMX
3aJaHHbIM orpanndeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0OpaTHO

34



3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

MaccuBbl M TMOCJIENOBATEILHOCTH 4YHCEI. BrruncieHue 0000MmEHHBIX
XapaKTEPUCTUK BJEMEHTOB MacCMBa WM YHUCJIOBOM IOCIIEIOBATEIBHOCTH
(CyMMBI, TPOM3BENCHHS, CpPEIHEr0o apu(PMETHYECKOTO, MHUHHMAIBHOTO U
MAaKCUMaJILHOTO 3JIEMEHTOB, KOJHUYECTBA HJIEMEHTOB, YJIOBJIETBOPSAIOLINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHHUS B MacCHUBE.
ANTOpUTMBI pabOTHl C 3JEMEHTAMU MACCHUBAa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpoBKa OJJHOMEPHOro MaccuBa. [IpocTbie MeTOABI COPTUPOBKHU
(MeTonm my3bIpbKa, METOJ BBIOOpA, COpPTUpOBKa BcTaBKamu). CopTHpOBKa
cnusinueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). JIBowuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MACCHBC

JIByMepHBbIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOPaOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJHEHHE JIBYMEPHOI'O YHCJIOBOTO MAacCHBa IO 3aJaHHBIM
IIpaBUJIaM, IIOUCK 3JIEMEHTA B JBYMEPHOM MACCHUBE, BBIUMCICHHE MaKCUMyMa
(MMHHUMYMa) ¥ CyMMBI 3JIEMEHTOB JIByMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOIIOB IByMEPHOTO MacCHBa

CnoBapu  (accouuaTHBHBIE  MAacCHBBL, OTOOpa)xeHMs).  X3II-TaOJIMLBIL.

HOCTpOGHI/Ie aﬂq)aBI/ITHO'LIaCTOTHOFO CJI0Bapd IJIA 3aJaHHOIO TCKCTa

Crexku. AHanM3 NPaBUIBHOCTH CKOOOYHOrO BbIpaKeHUS. Brpluucienue
apru(METHYECKOTO BBIPAKEHUS, 3aIMCAaHHOTO B MMOCT(HUKCHOM (hopme.

Oqepezuzl. Hcnonb3oBanue oucpcan Ayl BpCMCHHOI'O XpaHCHUA TaHHBIX

AnroputMmbl Ha rpadax. IlocTpoeHne MHMHHUMAaJIBHOTO OCTOBHOTO JiepeBa
B3BEILICHHOT'O CBA3HOTO HEOPHUEHTUPOBAHHOTO rpada. KomnuyecTBo pa3nmuuHbIX
MyTed MeXAy BepIIMHAMU OpPUEHTHUPOBAHHOIO AaLMKIWYECKOro rpada.

Ausroput™ JIeHKCTpBI

JepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsle) nepebs. [locTpoenue nepeBa [uisl 3alaHHOTO apUPMETHUECKOTO
BbIpakeHus. PekypcuBHbIe anropuTMbl 00xona JepeBa. Mcnonab3oBaHue cTeka
U odyepenu A 00xo/a aepeBa

JluHaMu4eckoe MporpaMMHpPOBAaHUE KaK METOJI PELICHHUs 33/1a4 ¢ COXpPaHECHUEM
MPOMEXKYTOUHBIX  PE3ylIbTAaTOB.  3aJadyd, peHIaeMble C  TOMOIIBIO
JUHAMHYECKOr0 MPOTrpaMMHPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (QYHKIIH,

MOACYET KOJIMYECTBa BAapHUAHTOB, 3a/1a4i OIITUMH3allUN

[TonsitTue 06 0OBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U
kJjaccbl. CBOMCTBa U METO/IbI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHANIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOA.

WNukancynsamnms, HacaeqoBaHue, TOIUMOPHU3M

NHudopmaninoHHble TEXHOJIOTUH
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4.1

4.2

4.3

4.4

4.5

4.6

Ananu3 naHHbix. OCHOBHBIE 3a/layd aHalu3a JAHHBIX: MPOTHO3MPOBAHUE,
Kinaccuukanus, KilacTepusanus, aHadu3 OTKIOHeHWH. IlocienoBaTenbHOCTh
pelIeHrs 3a/1a4 aHaIu3a JaHHbIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OLIEHKA
KadecTBa JaHHBIX, BHIOOP M (WJIM) IOCTPOCHHE MOJEIH, MPeoOpa3oBaHUe
JAHHBIX, BU3YyaJU3allMsl JJAHHBIX, HHTEpHpeTanus pe3yiabTaToB. [IporpaMmmubie
cpeactBa U VHTepHET-CEpPBHUCHI Ui OOpaOOTKHM M IPEICTaBICHHS JaHHBIX.
Bonwmue nannbie. MammaHoe 00y4ueHue

AHanu3 JaHHBIX C MOMOIIBIO SJIEKTPOHHBIX TaOnull. BbraucieHue cyMmmsl,
cpemHero  apu(MeTHYecKoro, HamOOIbIIero (HAMMEHBIEr0) 3HAYCHUS
nuana3oHa. Beruucienue xkodQQuIMeHTa KOppelsuud ABYX PSAAOB JaHHBIX.
[ToctpoeHne cTonOUaThIX, TMHEHYATHIX U KPYroBHIX nuarpamm. lloctpoenue
rpaduxkoB  ¢ynkuui. [logbop  nMHMM  TpeHAa, peUIeHHE  3ajad
MPOTHO3UpOBaHus. Pemenne 3aay ONTUMH3ALMK C TIOMOIIBIO JEKTPOHHBIX

TaOIAIL

I[I/ICKpCTI/BaLII/I?I npu MareMaTU4YCCKOM  MOACIIMPOBAHUN  HCIPCPBIBHBIX
IIponIecCoB. MOI[GJ'II/IpOBaHI/IC JABHMXKXCHUA. MOI[@J'II/IpOBaHI/Ie OMOJOIMYECKUX
cucreM. MareMaTudecKue MOACIM B  3KOHOMMUKCE. BrrancanurenbHEIC
OKCIICPUMCHTBI C MOICIISIMU. O6pa60TKa PE3YyJIbTATOB SKCIICPUMCHTA. MeTO,I[
HaMMCHBUINX KBaApPaToB. OIIGHKa YUCJIOBBIX MHApPaMETPOB MOACIHNPYCMBIX
00BEKTOB H IIpoIccCCoB. BoccraHoBiienne 3aBHCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

BepostHocTtHRle  Mozmenun.  Meroael  Monte-Kapio.  MmuranuonHoe

MOJCIIMPOBAHUC. CucTeMBI MacCOBOTO O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiuoHHble) 0a3bpl OaHHBIX. Tabmuma — TMpencTaBiIeHHE
cBeleHnii 00 oqHOTHITHEIX 00bekTax. Iloite, 3amuch. Kiarou Tabauinel. Padora ¢
roToBoi 0a30il JaHHBIX. 3amonHeHue 0a3pl HaHHBIX. [louCK, copTHpOBKa H
(dunabTpanus JaHHBIX. 3alIpOChl Ha BEIOOPKY JaHHBIX. 3aMIPOCHI C MapaMeTpaMH.
BrruncnsieMbie 1mosis B 3ampocax.

MHoroTta0iauunble 0a3bl TaHHBIX. THIIBI CBS3eW MeXIy Tabnuiamu. BuenrHui
kmou. llermocTHOCTh 6a3bl JaHHBIX. 3ampochkl K MHOTOTA0NUYHBIM 0Oazam
JTAHHBIX

TexctoBeiii mporeccop. CpeacTBa TMOWCKAa M aBTO3aMEHBI B TEKCTOBOM
mporeccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JIOKYMEHTHL.  CHOCKH,
ornapienue. [IpaBuiaa  OHUTUPOBAHWUS  UCTOYHHUKOB W OQOPMIICHHUS

O6ubnuorpaguyecKix CCbUIOK
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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