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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o undopmaTrke 1aéT npeacTaBiIeHUE O EsIX, 001Iel cTpareruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT 0 NpemeTa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0Os3aTEIbHOE
PEeIMETHOE COJepKaHUEe, PEyCMAaTPUBAET €ro CTPYKTYPHPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, OTNpeJelisieT pachpeiesieHue ero mno kiaccam (rojgam HU3ydeHus),
TaéT TMPUMEPHOE pachpenefieHne y4eOHBIX 4YacoB 0 TEMaTUYECKUM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeI0BATEIIbHOCTh WX HW3YYCHHUS C
yI6TOM MEXKIPEAMETHBIX W BHYTPHUIPEIAMETHBIX CBS3CH, JIOTMKA Y4YeOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

[Iporpamma o nHbOpMAaTHKE ONPEIETIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEePUCTUKU Y4EOHOr0o MaTepuaia Jyisl KaKI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyJaromuxcs, BCEPOCCUUCKUX MTPOBEPOYHBIX pabor,
roCyapCTBEeHHON UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4Ue€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTETIEM.

NudopmaTtuka B cpegHeM oO1ieM 00pa30BaHUM OTPAXKAET:

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

OCHOBHBIC  00JIACTH  NpPUMEHECHHs  WH(OOPMATHKH, TPEXKAC  BCETrO
nH(POPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCITUIUTMHAPHBIN ~ Xapaktep HWHQOpMAaTHKH ©  HWHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopMaTuku a5is ypOBHSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHOOPMATHKA M WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCs
Ha CoJiepKaHue Kypca MH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlNI0 U 0000IIeHNe
ATOTO OIBITA.

PesynpTaThl  yriayOia€HHOrO ypoOBHS HM3y4eHHMs ydyeOHOTO MpeameTa
«Madopmatukay OpPHEHTHPOBAHBI HA TOJYYCHHE KOMIIETEHTHOCTEH IS



nocyenyroneln npodecCHoHanbHON NESITENHbHOCTH KakK B paMKax JIaHHOM
peIMEeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKITIOYAIOT B CEOs:

e OBJAJCHHE KIIOUEBHIMU TOHATHSAMU U 3aKOHOMEPHOCTSMH, Ha
KOTOPBIX  CTPOMTCS  JaHHas  IpeaAMeTHas  o0JacTh,  paclo3HaBaHUE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€d,  CHOCOOHOCTh
JEMOHCTPUPOBATH Pa3INYHbIE MOAXOAbl K U3YUYECHHIO SIBJICHUN, XapaKTEPHbIX IS
M3y4yaeMou MpeIMETHOU 00JI1acTu;

e YMEHHME pEUIATh TUIOBBIE MPAKTUYECKUE M TEOPETHYECKUE 3aJayH,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

e HAJIMYME TPEJCTABICHUNU O JIAHHOW TMPEIMETHOM O0O0JIACTH Kak
LEJTOCTHOM TeOpuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS3SIX CO CMEKHBIMU
o01acTIMU 3HAHUH.

B pamkax yriyOn€HHOTO ypOBHS M3ydeHHUs MH(POPMATHKU OOECIeurBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  OpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € LU(POBBIMU TEXHOJOTMAMH, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMbl M TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBI W CETH, OOJIbLIME JaHHbIE U
MalIMHHOE O0O0Yy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHbIN
WHTEJUIEKT, TEXHOJIOTMH OECHpOBOJAHONW CBSI3U, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM pPeajbHOCTEM.

OcHoBHas 1enb u3yuyeHus ydeOHoro mpenmera «MHpopmaTuka» Ha
yIIyOJ€HHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecIeueHue
JanbHENIIero pa3BUTUS WH(OOPMALMOHHBIX KOMIETEHUMH OOydYaromierocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pBIHKE Tpyaa. B cBsA3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUUTh:

e c(opMUPOBAHHOCTH MHMPOBO33PEHHUS, OCHOBAHHOTO HAa MOHUMaHUU
poii MHPOPMATUKH, UHPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMCHHOM OOIIECTBE;

e ChOPMUPOBAHHOCTH OCHOB JIOTUYECKOTO M  aJTOPUTMUYECKOTO
MBIIILJICHUS;

e c(opMUPOBAHHOCTb YMEHUU paznnyaTh (HaKThl U OLEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



e CchOPMUPOBAHHOCTh NPEJCTABICHUM O BIUSHUU WH(OPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHMMAaHHE COLHUAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

e TPUHATHE TIPABOBBIX M OSTUYECKUX AaCIEKTOB HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, OCO3HAHUE OTBETCTBEHHOCTU JIIOAEH, BOBJICYEHHBIX B CO3JAHHUE U
UCI0JIb30BaHUE WH(OPMAIIMOHHBIX CUCTEM, paclpocTpaHeHue nH(opMaIny;

e CO3/IlaHME YCIOBHMM JJIi Pa3BUTHS HABBIKOB Y4e€OHOM, MPOEKTHOM,
HAay4YHO-HCCJIEIOBATENIbCKOM W TBOPYECKOW  JESATEIBHOCTH,  MOTHUBALUU
0Oy4Jarommxcs K CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB ONEPALUOHHON CUCTEMBI, padoTe B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HWH(OPMAILIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
U3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(dbopMHpOBaHKWE HABBIKOB pEalM3allMyd NPOrpaMM Ha S3bIKaX MPOrPaMMUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaiIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TaOMUI[ IJis pPEeLIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npenmera «MHdopmaruka»
KYPCHBOM BBIJICJICHBI JOTIOJTHUTEIbHBIEC TEMbI, KOTOPBIE HE BXOISAT B 00s13aTEIIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEMJIOKEHBI JJISI U3YUEHHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrinyOnéHHbsli ypoBEHb U3y4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKUA 00ECIEeYUBAET: MOATOTOBKY OOYYarOlIUXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJOTHUA W WHXXCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIINAAAX U ClIaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B Mpeaenax OJHOTO rojaa oOydeHHs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
POrpamMMBbl U MTOYPOYHOTO IJIAHUPOBAHUSI.

OO11ee YnciIo YacoB, PEKOMEHAOBaHHBIX ISl u3ydeHus uHpopmatuku — 140
yacoB: B 10 kiacce — 70 gyacos (2 yaca B Heenmo), B 11 kiacce — 70 gacoB (2 yaca B
HEJICITIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMsI TEXHUKH O€30IIACHOCTH U TUTUEHBI IPU pabOTEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMU C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTyII K mamsTy.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHHble BbIUUCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JAaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecreyeHus: U MX Ha3HadeHne. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHus W UMEHOBaHUS (ailjoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IMPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHUE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoiabl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. CucremMa JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipr0 Macok nonacereid. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmarimonHbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TeJIe(POHOB, OMpPENEICHHE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3aius KOJUJIEKTUBHOTO B3aUMOJEUCTBUS U oOMeHa gaHHbIMH. CeTeBoi
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TeXHoJoTuid. O01me mpoOieMbl 3alIUThI
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHUPOBAHHOTO JOoCTyna K  JIMYHOM
KOH(QUACHIMATBFHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€cCreueHrue U CIoCcOoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

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

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLECCHl B MIPUPOJIE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTH3aluy MHGPOpMaluy, MNpeJHa3HAUCHHOM Ui XpaHeHMs, Mepefaud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alMCAHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOOB.
VYcinoBue @Pano. I[locTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI M3MEepeHHs Kon4uecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1EJI0ro yncia u3 P-u4Hoi cucTeMbl CUMCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEYHOW P-udHOM npoOu B NECATHUHYIO.
ANTOpUTM ITEpeBOAA LEJIOr0 YNCIA U3 IECITUYHON CUCTEMBI CYMCIICHHS B P-MuHYy!O.
[lepeBon kKOHEUHOM AecATHUHOM ApoOu B P-munyro. /[BonmuHas, BOCbMepHUUHas U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



omnepauuy B NO3WLMOHHBIX CUCTEMAX CUMCIEHHUA. TpOoWYHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpHoOaliTHBIE KOAMPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHU.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaduuecKux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TyOnHEe KOJAUPOBAHUS LIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OuieHka HHPOPMALIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
[P 33IaHHBIX YAaCTOTE AUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy1IECTBOBAHUS U BCEOOILHOCTH.

Jlormueckue omepauuu. Tabmuubl MUCTUHHOCTU. JlOrMueckue BbIpaXKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI TOTMYECKUX (DYHKIIMM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIC HOpPMaJbHBIE (OPMBI, aAITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTtepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHMCEN B HaMATH KoMmmbioTepa. OTrpaHUYEHHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norudyeckue omnepamuu. Jlornueckuii, apudMeTHdecKuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
YacTh M MOPSAIOK 4ucia. Jluama3oH 3HaAUCHUN BelIeCTBEHHBIX umcen. [IpoOmemsr
XpPaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psAnoB. BelnonHeHne omnepanui C BEIIECTBEHHBIMH 4YHUCIIAMH, HAKOIUJICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
HCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbI pe3ybTarT.

Oranbel penieHus 3aaad Ha KommbroTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTJIATUUK, NPOGUIMPOBIIMK. KoMIUISAIMS ©  HHTEpHpeTarus
nporpamMm. BupTyanbHble MalllUHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabnui. Otnagounbii BeiBOA. [lommarosoe
BBITIOJIHEHUE NTporpaMmbl. Toukn octanoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JaHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKHe. BeTBnenus. CiaoxHbIe
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BAaHUEM 3apaHee ONPENCIEHHOTO MHBAPUAHTA ITUKJIA.

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

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4Yucia Ha OTAeNbHble IUQPBHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM auanasoHe. [IpeacraBieHue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

O6paboTka JaHHBIX, XpaHAIuXcs B (aitiax. TeKCTOBbIC U IBOMYHBIC (PalIbI.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHble 00bekThl ((paktanbl). PexkypcuBHBIE NpOIEAyphl U
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MmeTobl. TouHOE U MPUOTKEHHOE pelieHus 3a1aun. YucieHnbie
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Beruucienue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Tonck wmakcumyma (MUHHUMYMa) QYHKIMM OJHOM MEpPEeMEHHOHM METOAO0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH  sI3bIKa
IPOTrPAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSIBJIEHUM CHMBOJIa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[IpeoOpa3zoBaHue YKCIIa B CHMBOJIBHYIO CTPOKY M OOPATHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CpeIHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (aaroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme — ctuneil.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccpuiok. OdopmieHUe CIUCKa JUTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 jgaHHbIX. OCHOBHBIE 33Ja4M aHajIW3a JAHHBIX: MPOTHO3UPOBAHMUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl JTaHHBIX, UHTEPIIpETalus pe3yiabTatoB. [IporpammHubie cpefcTBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
MamunHoe 00yuenue. aTenekTyanpHbIi aHAIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TaOMUIl. BBIYUCICHHE CyMMBI,
CpEIHETo apu(PpMETHUECKOr0, HANOOJBIIETO (HAUMEHBILEr0) 3HaYCHUS JUana3oHa.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YucneHHoe pelieHHe YpaBHEHW C TIOMOMIbIO MOA0O0pa 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 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

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

Anroputmbl cxaTusi naHHbiX. Ajroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. AIrOpuTMBI CKATHS TaHHBIX C TIOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Ueu anroputmoB cxkarust JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTh BPEMEHM IE€peAadyd OT
UH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuunHbI
BO3HMKHOBEHHUSl OIIMOOK TMpu mnepedade JaHHbIX. Koppl, mo3BossOmNE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHbIN
s dexT. Yrpapnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHas CBA3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lelu MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHPUATHUS yesoBeKoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TaOIUIIBL,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aj]ad, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpoeHUE
ONTUMAJBHOIO MyTH MEXIy BeplIMHAMu rpada, ompeneseHue KOoJIHMuecTBa
Pa3IMYHBIX YT MEX/ly BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOIOo rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xolla Jiepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C MoJHOW nHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,



OMHCAaHUE CTPATErny UTPhl B TAOIUYHON (hopMe. BRIUTPHIIIHBIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrnio3HaBaHus ycTHOUM peun. KornutuBHble cepBuchl. MneHTudukanms u nouck
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboroTexHuke. HTepHeT Bewel. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHUBepCcaabHas
Mozenb Beruucnenuu. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJTHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3psHbI€ 1eible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUA). XOIILI-TAOJIHIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHMMAaIbHOTO OCTOBHOIO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMNYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) naepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEXKYTOUYHBIX PE3YIbTATOB. 3aJayH, pEIIaeMble C MOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
IOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpoBaHUH. OOBEKTHI U
kiaccel. CBoiicTBa U MeTOJIbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN AHAJIU3.



PazpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHue TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB JIJIs TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAECIUPOBAHUS.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABumxeHus. MoenupoBaHre OMOJOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTa. MeTOJ] HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposarnoctasie  mozenu.  Metoast Monte-Kapio.  MimutanmonHoe
MozenrpoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauimel. PaGoTa ¢
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpaMHu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npriioxkenus. IloHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamupix Tabmui ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Vcnpaienue
nepcnektuBbl. ['mcrorpamma. Koppekuwss  ypoBHEM, KOppeKUus  IBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIbTPBI.



Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cinos. Kanambl
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpeneneHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. Vcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[IpyHIUIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoAeel. CeTouHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHaTHE O BUPTYanbHON peaabHOCTH U
JOTIOJITHEHHOM PEasbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlNi, TO3UTUBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbraTte uzyueHuss MHPOPMATUKKM HAa YPOBHE CpEIHEr0 OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOIIOICHHE OCHOBOIOJIATAIONIUX HOPM HHGOPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl OCTETHUKY HAay4YHOIO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh  37I0POBOTO W  Oe3omacHOro  oOpas3a  JKHU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JIE€ATENbHOCTU TEXHOJOTHYECKON M COLMAIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UH()OPMATUKON, MPOTPAMMUPOBAHUEM U HH(POPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH HMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoii TpaHchopMaIiu MHOTHX cdhep )KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOopMaTHKE y OOYYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIM MHTEIJICKT,
Mpeanoararmii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0 TPH OCYIICCTBICHUH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

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

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

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

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENbCKON U TPOECKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 00Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTYalUsX;



BBISIBJISITH TNPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3a4auy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MIPAKTHUECKYI 00jacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTh NMPOOJIEMBI U 331a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

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

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011aCHOCTH;

BJIaJeTh  HAaBBIKAMH  pAClO3HABaHWsI W 3alIUTHl  HH(POpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PAacIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTMYHO M3JIATaTh CBOK) TOYKY 3PEHHUS C HMCIIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

MpUHUMATh 1I€JIM  COBMECTHOM  JEATCIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUN
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;

BJaJE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, MCMOJIb30BaTh MPHUEMBI peQIIEKCHH AJsl OIEHKU CUTYyallud, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AHAIN3E pEe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:
e  BIIAQJICHUE MPEICTABICHUSIMH O POJIM UHPOPMALIUU U CBSI3AHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«TH(POPMAIMOHHBIHN MPOIIECCH, KCHCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CHCTEMHBIN
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

e  BIIAQJICHUE METOJIaMU TIoMcKa uHpopmanuu B cetu HTEepHET, ymMeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

e YMCHHE XapaKTEePU30BaTh OOJBIINNEC TaHHBIC, NMPHUBOJUTH TPHUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMNpPaBIICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KadecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

e TOHUMaHWE OCHOBHBIX IPUHIIUIIOB YCTPOMCTBA M (YHKITMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB, TCHIICHIIUNA Pa3BUTHUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

e BJAJCHHWE HaBBIKAaMH pabOTBl C OINEPAlMOHHBIMH CHCTEMaMH,
OCHOBHBIMHU BHJIaMU TIPOTPAMMHOT0 00€CTICUCHHUSI JTsl pEIIeHUs] YIeOHBIX 3a1a4 110
BBIOpaHHON CHeIUan3aIim;

e HaJIWYHME MPEACTABICHUA O KOMIBIOTEPHBIX CETSIX W UX PO B
COBPEMEHHOM MHpE, 0 0a30BbIX MPHUHIMIAX OPraHU3alUU U (PYHKIMOHUPOBAHUS
KOMITBIOTEPHBIX CEeTei, 00 OOIMMX MPUHIMIAX Pa3padOTKU U (PYHKIIMOHUPOBAHUS
WHTEPHET-TIPUIIOKEHUN;



e TOHMMaHHE YIPO3 WHPOPMAIMOHHON OE30MACHOCTH, MUCIIOIH30BAHUE
METOJIOB U CpPEICTB MPOTUBOACHCTBHS O3TUM Yrpo3aM, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
MIPABOBBIX OCHOB MCI0JIb30BaHMS KOMIIBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

e TOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB TUCKPETU3AIMU PA3INYHBIX BUIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OINPEAEISITh CPEAHIO CKOPOCTh MEPEJadH JaHHBIX, OLIEHUBATh H3MEHEHNE
BPEMEHHU IMepelayd MNpU HU3MEHEHUM HWH(POPMAIIMOHHOTO O0BEMa JaHHBIX U
XapaKTEPUCTHUK KaHAJIA CBSI3H;

e YMEHME UCIIOJIb30BaTh MPHU PEIICHUM 3aJlad CBOWCTBA MO3UIIMOHHOU
3alKMCH YKCEJl, aJlTOPUTMA MOCTPOCHHUS 3allUCH YHCIAa B MO3UIMOHHON CHUCTEME
CUMCJICHHUS C 33JJaHHBIM OCHOBaHUEM U MOCTPOECHMS YKCTIA 10 CTPOKE, COIEepHKAIIEH
3aMKCh 3TOTO YHCIIA B MO3UIIMOHHON CUCTEME CUHUCIIEHUS C 33JJaHHBIM OCHOBAHUEM,
YMEHUE BBIMOJIHATh apuUPMETHUYECKUE OIepald B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS;

e YMEHHME BBINOJHATh MPEOOPA30BaHUS JIOTMUECKUX BBIPAKECHHM,
UCIIOJIb3Ysl 3aKOHBI anreOphl JIOTUKUA, YMEHUE CTPOUTH JIOTUUYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
WUCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
MEPEMEHHBIE, PELIATh HECIIOKHBIE JIOTUYECKHE YPABHEHUS U CUCTEMbI YPABHEHUM;

e TOHUMaHUE 0A30BBIX AJITOPUTMOB OOPAOOTKH YUCIOBOW U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHara3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX HEIbIX
YyuCell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
aJTOPUTMBI, IBOMYHBIA TOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

e BJQJICHUE YHUBEPCAIbHBIM SI3BIKOM IPOrPAMMHUPOBAHUS BBICOKOTO
ypoBHs (Python, Java, C++, C#), npeactaBieHusiMUd 0 0a30BBIX THUIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHajdu3 MPEAJIOKEHHOW MPOrpaMMBbl:
OTIPEIEIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI TIPU 33TaHHBIX MCXOJIHBIX JTaHHBIX,
ONpEeNEeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX



pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

e YMEHHME CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI H
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

e YMEHUE HCHOJb30BATH DJJIEKTPOHHBIE TAOJMLBI ISl aHaIu3a,
MIPEICTABIICHUS W O0OpaOOTKM JAaHHBIX (BKIIIOYAsh BBIUMCICHUE CYMMBI, CPEIHETO
apu(pMETUIECKOTO, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAUCHUM, pEIICHUE YPABHEHUH,
BBHIOOp ONTUMAJILHOTO pEIIeHMs, MOAOOp JIMHUKM TpPEHJa, peIIeHue 3ajay
MPOTHO3UPOBAHUS).

B npouecce u3yueHus kypca HUHGOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Kaacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIbTAThI:

e YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJIbI, TOMYCKAIOIIMUE OJTHO3HAYHOE
JEKOJUPOBaHUE cooOIIeHul (mpedrKCHbIE KOJIbI), MCIOJb30BaTh MPOCTEHINNe
KOJIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
paboOThI MPOCTHIX AJITOPUTMOB CXKATUS JAHHBIX;

e YMEHHME pelIaTh AITOPUTMHUYECKHE 3aJauM, CBSI3AHHBIE C AHAIM30M
rpadoB (3aJauM MOCTPOEHUS ONTHUMAIBHOTO MyTH MEXIy BeplIMHamu rpada,
OMpENENICHUs]  KOJIMYECTBA  pPAa3NUYHBIX  TyTed  MeXAy  BepIIUHAMHU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaJIM3e U TOCTPOSHUU KOJIOB | JUISI TIPEICTABICHUS apU(METUYECKUX BBIPAKEHUH,
IpU PELICHUM 3a/1a4 TOWCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO WIPHI IO
3aIaHHOMY aJITOPUTMY, pa3padaThIiBaTh 1 00OCHOBBIBAThH BBIMTPHIIITHYIO CTPATETHIO
UTPBIL;

e yMEHHE pa3paldaThIiBaTh M PEaTU30BLIBATH B BHUJIC TpOrpamMm 0a30BbIC
JITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOTrpaMmax JaHHbIE Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JTJaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJB30BaTh 0a30BbIE OMNEpalud CO CTPYKTypamMu JIaHHBIX, TMPUMEHSTH
CTaHapTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JJI1 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TPH pPa3paboTKe mporpamMm OUOIHOTEKH
noAmporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HUCTOIb30BATh CPEJCTBA OTIIAJIKHU MMPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

e yYMEHHE CO37aBaTh BEO-CTPAHUIIBL;

e BJIQJICHUE OCHOBHBIMHU CBEJCHHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpelcTBax co37aHusi M pabOThl C HUMH, YMEHHME WHCIOJb30BaTh TAOIUYHbBIC



(pensiiioHHBIE) 6a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JaHHBIX, BBITOIHSTH
COPTHPOBKY U TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

e YMEHHE HCHOJb30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJENN IS
aHain3a OOBEKTOB U TpOIECcCOB: (HOPMYIHpPOBaTh LEldb MOJEIUPOBAHUS,
BBITIOJIHATH aHAIU3 PE3yJIbTAaTOB, MOJIYYCHHBIX B X0J1€ MOJICIUPOBAHUS, OLIEHUBATh
COOTBETCTBHE MOJEIN MOJCIHPYEMOMY OOBEKTY WM MPOLECCYy, MPEICTaBIATH
pe3yJIbTaThl MOICIUPOBAHUS B HATJISTHOM BUJIE;

e YMEHHE OPraHU30BbIBaTh JINYHOE MHPOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, TOHUMaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

e IIOHMMaHUE OCHOBHBIX NPUHLUMUIIOB pabOThl, BO3MOXKHOCTEH W
OrpaHUYEHUS IPUMEHEHHS TEXHOJIOTUI HCKYCCTBEHHOTO MHTEIIEKTA B PA3IUYHBIX
o0nacTax, HaJIW4Yhe TPEJACTABICHUNH O KpYyre pemaeMbIX 3a]ad MAaIluHHOTO
oOydeHusi (pacno3HaBaHMs, KIACCHPUKAUUA W TPOTHO3ZUPOBAHMS) HaJIUUHE
IPEACTABICHU 00 UCIOJIb30BaHUU MH(OPMAIIMOHHBIX TEXHOJOTUI B pa3IMYHBIX
npodeccruoHanbHbIX chepax.



|. TeMmaTnueckoe MIaHNpPOBaAHUE

10 kace
Tema (pa3aesn yueOHuUKA) Bcero Teopust IIpakTuka
4acoB (HoMep padoTHI)
1. Begenue. CTpykTypa 2 2
uH(GOPMaTUKU
Nudopmanus 22
2. Undopmanus. 6 4 2 (Pabora 1.1)
IIpencraBinenue
uHpopmanuu (§ 1-2)
3. U3mepeHue 6 4 2 (Pabota 1.2)
undopmaruu (§ 3, 4)
4. TlpencraBieHne YrCEI B 4 2 2 (Pabora 1.3)
KoMmbroTepe (§ 5)
5. IlpencraBnenne TeKCTa, 6 3 3 (Paborts! 1.4, 1.5)
U300paKEHUS U 3BYyKa B
KoMIbroTepe (§ 6)
Nudpopmanuonubie 10
Mpouecchl
6. Xpanenue u nepenaya 2 2
uHdopmaruu (§ 7, 8)
7. O6paboTka 2 CaMOoCTOsATENHHO 2 (Pabota 2.1)
nH(OpPMAITUU U AJITOPUTMBI
§9)
8. ABTOMaTnyeckas 4 2 2 (Pabota 2.2)
oOpaboTka undopmaruu (§
10)
9. Undopmarmonnsie 2 2
IPOLECCHl B KOMIIBIOTEPE
(§11)

[IpoekTt mist
CaMOCTOSITEJTLHOTO
BBITTOJIHCHUS

Pa6oTa 2.3. Beibop koHpUTYpaIiy KoMIbI0TEpa

[Tpoext mnst
CaMOCTOSITEJILHOTO
BBITIOJTHCHUS

Pabota 2.4. Hactpoiika BIOS

IIporpamMupoBaHue

10. Anroputmsi,
CTPYKTypa aJTOPUTMOB,
CTPYKTYPHOE

nporpamMmmupoBanue (§ 12—
14)




11. IIporpammupoBanue 4 2 2 (Pabora 3.1)
JUHENHBIX aJITOPUTMOB (§
15-17)
12. Jlornueckue BEJIMYHUHBI 6 2 4 (Pa6ots 3.2, 3.3)
U BBIPAKEHUS,
IPOrpaMMHUPOBAHUE
BeTBIeHui (§ 18-20)
13. TIporpammupoBaHue 6 2 4 (Pabora 3.4)
nukioB (§ 21, 22)
14. ITogmporpammsl (§ 23) 4 2 2 (Pabora 3.5)
15. Pabora ¢ MmaccuBamu (§ 8 4 4 (PaboTsl 3.6, 3.7)
24, 26)
16. PabGoTa ¢ CHMBOJILHOM 6 2 4 (Pabota 3.8)
nHdopmarmeit (§ 27, 28)
Bcero: 70 yacos
11 kaace

Tema (pa3nen yueOHnKa) Bceero Teopust IIpakTuka

4acoB (Homep padoTHI)

NudopmanuoHHbie 20
CHCTeMBI M 0a3bl JAHHBIX
1. Cucremusiit ananmus (§ 1— 6 2 4 (Pabota 1.1)
4)
2. bazsl ganubIx (§ 5-9) 14 6 8 (Pabotsr 1.3, 1.4,
1.6,1.7,1.8)
[Tpoekt mst Pabora 1.2. [IpoekTHbIC 3a0aHUS 110
CaMOCTOSATEILHOTO CUCTEMOJIOTHH
BBITIOJIHCHUS
[IpoekTt mst Pa6ora 1.5. [IpoekTHbIC 3a7aHUS HA
CaMOCTOSATEIBHOTO CaMOCTOSITENIbHYIO pa3pabOoTKy 0a3bl JaHHBIX
BBITIOJTHCHUS
NuTtepHer 20

3. Opranu3anus u yCIIyTH 10 4 6 (Paboter 2.1-2.4)
Wurepnera (§ 10-12)
4. OCHOBBI CaTOCTPOCHUS 10 4 6 (Paboter 2.5-2.7)
(§ 13-15)

[TpoekT nms PaGoTa 2.8. [IpoekTHbIC 3aqaHus HA pa3pabOTKy
CaMOCTOSATEIBHOTO CalTOB
BBITIOJTHCHUS

Nudopmanuonnoe 24

MOJICITUPOBAHHUEC




5. KomnsroTepHoe
uH(OPMAIMOHHOE
MojenupoBanue (§ 16)

6. MoaenupoBaHue
3aBUCUMOCTEH MEXKTY
BenmurHamiu (§ 17)

2 (Pabora 3.1)

7. Monenn
CTaTUCTUYECKOTO
nporuozupoBanus (§ 18)

4 (Pabota 3.2)

8. MonenupoBaHue
KOPPEISAIIMOHHBIX
3aBucumocteit (§ 19)

4 (Pabota 3.4)

9. Mosenu onTUMaIbHOTO
rianupoBanus (§ 20)

6 2

4 (Pabora 3.6)

[IpoekT mus Pabota 3.3. [IpoekTHbIe 3agaHus HA
CaMOCTOATEIBLHOTO MOJIy4YE€HHUE PETPECCUOHHBIX 3aBUCUMOCTEN
BBITIOJTHEHUS
[IpoekT st Pabota 3.5. [IpoekTHbIC 3aaHUS 11O
CaMOCTOATEIBLHOTO Teme «KoppensinoHHbIe 3aBUCUMOCTI
BBITIOJTHEHUS
[IpoekTt nms Pa6ota 3.7. [IpoekTHbIe 3a7aHUs TIO
CaMOCTOSITEIILHOTO teMme «OnTUMabHOE IIJIAHUPOBAHKEY
BBITIOJTHEHUS

CouuanbHas 6

uHopmMaTuka
10. Uudopmarmonnoe 2 2
obmectBo (§ 21, 22)
11. Uudopmarmonnoe 4 4
paBo 1 0€30MacHOCTH (§
23, 24)

Bcero:

70 yacoB




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHKe OCHOBHBIX MPUHIUIIOB YCTPOWUCTBA M (DYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUNA
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnuyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

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

1.3

ITornMmanne OCHOBHBIX IMPHUHOUIIOB AUCKPCTU3AalMU Pa3JINYHbIX BHIO0OB

uHpopMalun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UMCIOBOM M TEKCTOBOM
uHpopMalnuy (3alUCh 4YHUCEN B IO3UIMOHHOM CHUCTEME CUMCICHHMS,
JEITUMOCTb LIEJIBIX YMCEIT; HaX0X/IEHHUE BCeX MPOCTHIX YUCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaIU3

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

1.5

3Hanue q)yHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HMHCTPYMCHTAJBHBIX CPCICTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBeNEeHUAMH O 0a3axX JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B Ppa3IUYHBIX OO0NACTAX; HaIM4He
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJHATH IPeoOpa3oBaHMs JIOTMUECKUX BBIPaKEHU,
UCTIONB3Ys 3aKOHBI aNreOpbl JIOTUKHU; OMPEAETATh KpaTyaiiuil myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporno3upoBanue,  kiaccupukauus,  KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA Ka4eCTBa JAHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJIETH, NpeoOdpa3oBaHUE JaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IEepelaud MpU HU3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

2.4

YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMN HAUMEHBUIYIO BO3MOXKHYIO

CPEIHION0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHWH 3aJa4 CBOMCTBA MO3WIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIICHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

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

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHOW Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIACTh HCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PCIIATh HECIIOXKHBIC JIOTHUYCCKUC YPABHCHUA

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHBIX MTyTed MEXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O AMUKIINYCCKOTO rpa(pa)

YMeHME UCII0NB30BaTh JEPEBbs IIPU aHATIU3€ U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiIeHUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 000CHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

211

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHHMBEpCAIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npencraBneHUsIMU 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  pPe3yJdbTaTbhl  pabOThI
IIPOrpaMMbI TIPH 3aJaHHBIX UCXOHBIX JaHHBIX; ONMPEACIATh, IPH KaKUX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommOke B padoTe
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOTO KOoa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Y4YCHMs  S3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIAa B BHJE
Habopa TMpPOCTBIX COMHOXHUTENEH; HaxXxoXXKIACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYpaIbHOIO YUCIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplmaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIEA0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CPEIHEro
apu(QMEeTHUYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JaHHBIE PA3JINYHBIX TUIIOB C Y4ETOM OIPAaHMYEHHMN Ha JMAIa30H MX
BO3MOXXHBIX 3HAY€HWM, MPUMEHSATh MPHU PEIICHUU 3aJad CTPYKTYpbI
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE MTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMOINOTEKH noamnporpamMm; yMCHHUC HCIIOJIB30BaTh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHE HCIIO0JIb30BaTh TAaOJWYHBIC (PEJSIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




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

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcCHOBHbIE TEHJICHIIUU PAa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
11 BbIUKcIIeHHs. MHOTONpoIieccopHble cucTeMbl. Pactipenenénubie

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBININX TaHHBIX

[IpyHUKIIBI TOCTPOEHUSI M alIapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
19 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHerT.
[Iporokoier cteka TCP/IP. Cucrema nomeHHbIXx uMEH. Pa3nenenue IP-cetn Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMNBI pa3MelieHus: 1
1.3 uMeHOBaHMs (aiiioB B JonaroBpeMeHHOW mamatd. [llaGnoHbl ans onmucaHus
rpynn Qaiion
CkopocTp mepenayd JaHHBIX. 3aBUCUMOCTb BpPEMEHHM IepeJayd  OT

14
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

[ludposanure naHHbx. CUMMETPHYHBIE U HECUMMETpUUHbIE HPbL. [TTudpsi
15 npocroit 3amenbl. [udp Lesaps. [udp Bukenepa. Anropurm mudpoBaHus
RSA

Kozpl, no3Bosstomue oOHapyKUBaTh M HCIPABIATh OLIMOKH, BO3HHMKAIOIIHE
1.6 pu nepenade naHHeIX. Paccrosaune Xammunra. KogupoBaHue ¢ NOBTOPEHUEM

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

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
51 JlexoaupoBaHue COOOIIEHUH, 3alTMCAHHBIX C TTOMOIIbIO HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHre 0JHO3HAYHO JACKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne MNOAXOABI K OLEHKE KoynyecTBa HHGopMauuu. EnuHuIe!
59 U3MepeHus: KonuyectBa uHpopMmanuu. AsdaBUTHBIH MOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aJJUTHUBHOCTH HHGpopmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucremsl cumcnenusi. Pa3BépHyTas 3amuch IENbIX U APOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuucicHHuA. CBOMCTBA ITO3UIMOHHOM 3allMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JICTUMOCTH YKCJIa HA OCHOBAaHUE CHCTEMBI

CUHCIICHUA. AJIFOpI/ITM nepesoza M0ejaoro 4Yuciia wus3 P-nuHoit cucTembl

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM TepeBosia KoHeuHoU P-uuHoil npobu B




2.4

2.5

JECSTUYHYIO0. AJITOPUTM IEPEBOJA LENOr0 YHMCiIa U3 JECITUUHOM CHCTEMBI
cuncnenus: B P-uunyto. IlepeBos xkoHeUHOH necsiTuyHON apoOu B P-nunyro.
JIBonuHas, BOCbMEPUYHAs U LIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHMMHU. ApuMeTHdeckue omepaluy B MO3MLMOHHBIX CHCTEMax
CUUCIICHUS

TponuHass ypaBHOBELICHHAs CHUCTEMa CUYUCIECHMs. JIBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue tekcroB. Kommpoka ASCII. OpHOOaiiTHBIE KOTUPOBKH.
Crannapr UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMaMOHHOTO

00BEMa TEKCTOBBIX COOOILIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OuneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MPU 33/JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAaHUS
uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMAMOHHOTIO
00BEMa 3BYKOBBIX JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC AIUCKPCTU3AllMU U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuubl MCTUHHOCTHU. Jlornyeckue BbIpaXKECHHUS.
Jlornueckne ToxnecrBa. Jlornmueckwe ~onepanMuM M ONEpAlMM  HAJ
MHO>KECTBAMHU.

3aKkoHbl anreOphl JIOTUKU. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GyHKIUI OT KOJIMYEeCTBa apryMEHTOB.

Kanonnueckue opMbl JOrHYECKUX BbIPaKEHUI

2.8

COBepHICHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX MTOCTPOCHUA 110 Ta6.HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »5iIeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHoropa3psaasslii cymmarop. [locTpoeHue cxeM Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHUIO. 3aIUCh JIOTMUECKOTO BBIPAXEHHS IO

JIOTUYECKOM cXeMe

2.10

Mopemu u monenupoBanme. llenmn MomenmupoBaHus. AIEKBAaTHOCTh MOJEIH
MOJICIIUPYEMOMY 00BEKTY uin Tiporieccy. dopmanuzanmsi MpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaTOB MOJACTUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPUSATHS 4YEJIOBEKOM. [ 'paduueckoe MpeNCTaBICHUE aHHBIX (CXEMBI,

TaOHIBI, TpaQUKN).

211

HpeﬂCTaBHeHI/Ie HOCJIbIX YHUCCI B IMaMATHU KOMIIBIOTCPA. OI‘paHI/I‘-ICHHOCTB

JMarna3oHa 4yucell MpH OTpaHUYEeHUU KojiuuyecTBa paspsanoB. [lepemonHeHue
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2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOTTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuit, apudMeTHUYECKH U
uukianyeckuii capuru. lludpoBanume ¢ mnomouipl0 MOOUTOBOM omepalnuu

«uckirovarontee 1IN

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3Havalasi 4acThb
U NOpANOK uMcia. Jluama3oH 3HAUYE€HUN BeELIECTBEHHBIX uMceln. lIpobiemsl
XPAaHEHMS BEIIECTBEHHBIX 4YMCEJ, CBSA3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsanoB. BelnonHeHne onepanyii ¢ BEMECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

OIInOOK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOLIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
QITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TpadoB (mocTpoeHue
ONTUMAJILHOIO IYTH MEXJAy BepLIMHaMu rpada, onpeleleHue KOJINYecTBa
pPa3IMYHBIX IyT€d MEXJy BEpPIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaga)

HepeBbs. bunapHoe nepeBo. JlepeBbst moucka. CrnocoObl 00xona nepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepeBbLEB MPHU OMKUCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJHOM nHdopmanuei. [locrpoenue nepesa
nepebopa BapUaHTOB, OINUCAHUE CTPATETHH UIPHl B TaOMWYHOU Qopme.

BLII/IFpLIIJ_IHLIe W NPOUTPLINIHBIC TO3UITAN. BLII/IFpLIH_IHLIe CTpaTeruu

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIekTa. VaeHTuukanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnonp30BaHNe METOA0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOywaromux  cucreMax. lcmonp3oBaHMe — METONOB
HCKYCCTBEHHOT'O MHTEJIEKTa B poboToTexHuke. uTepHer Bemieil. Heliponubie

CCTHU

3.1

3.2

ANTOpUTMBI U IPOTPAMMHUPOBaHUE

qbopManmaumI IMOHATHA AJITOpUTMA. Mamuna TLIOpI/IHFa KaK YHUBCpCaAJIbHAA

MOJEJb BEIUMCICHUM

OreHka CIOXHOCTH BBIYMCIECHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOI
NaMATH, HUX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKONW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJWHOMHAIBLHOM
cinoxHoctu. [lepeGopubie anroput™mel. [IpuMepsl pa3nMUYHBIX aNTOPUTMOB

pelLIeHNs OIHOM 3a1auu, KOTOPbIE UMEIOT PA3INYHYIO CI0KHOCTh




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHI MPOCTEHIIUX aITOPUTMOB
YIPaBICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

WCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYEMbIid pe3yabTaT

3.4

3.5

3.6

AnTOpUTMBI 00pa0OTKHM HATYpPAIBHBIX YHCEN, 3aMUCAaHHBIX B IMO3UIIMOHHBIX
CHCTEMaX CYHCIICHUs: pa3OMeHHe 3aluCH YuClia Ha OTHENbHBIC LUQPHI,
HaXOXJCHHE CYMMBI W TIpoHW3BeleHUs HU(Dp, HAXOXKICHHE MaKCHMAaJIbHON
(MHHHMAITBEHOW ) U PHL.

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

AUAIa3oHe € IIOMOIIBIO AJIT'OPHUTMaA «KPCHICTO apaTOC(I)CHa»
MHOFOpﬂSpHZ{HHe OeabIC YKnciia, 3aga4u ,Z[JII/IHHOﬁ apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackane, Python, Java, C++, C#). Tunsl gaHHbBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBCHHBIC, CHUMBOJIbHbIC, JIOTHYECKHE. BeTBiieHUS.
Cnoxusie ycioBus. Lukisl ¢ ycnoBuem. LIUKIBI 110 IEpeMEHHOM.

OO6paboTka qaHHBIX, XpaHAuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailiibl.
QaiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
Gaiin.

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

Hcnons3oBanue CTaHHapTHOﬁ OMONMOTEKH SI3BIKA mporpaMMupOBaHus

3.7

3.8

3.9

PeKprI/IH. PeKprI/IBHLIe npoucaypsl u (1)YHKI_II/II/I Hcnonp3oBaHue cTeka Ijs

opraHu3an pe€KypCHBHBIX BBI3OBOB

Yucnennsle MeToAbl. ToOuHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs ypaBHEHHWiIl: MeToJ mepedopa, METOJ]] IOJIOBUHHOIO JENCHUs.
[Ipubnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
MIOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYT'OJIbHUKOB, METOJ] TpareLuil).
Ilouck Mmakcumyma (MuHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M

IIOJIOBHHHOT'O ACJICHUS

OOpaboTka  CHMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUM  S3bIKa
MPOrpaMMHUPOBAaHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha CJOBa MO MPOOETbHBIM CHMBOJIAM, IOMCK
ITOACTPOKH BHYTPH JIaHHOM CTPOKH, 3aME€HA HAJACHHOW MOJCTPOKH Ha JPYTYIO
CcTpoKy. ['eHepaiisi Bcex CJIOB B HEKOTOPOM ai(aBuUTe, yIOBIETBOPSIOIINX
3aJaHHbIM orpanundeHusiM. [IpeoOpa3oBaHue ymcia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TMOCJIENOBATEILHOCTH 4YHCENI. BrruncieHue 0000MmEHHBIX

XAPaAKTCPUCTHUK DJJICMCHTOB MaACCHUBa WJIHU YHCIO0BOI IOCICa0BATCIBHOCTHU




3.11

(cyMMBI, TIpOM3BENEHHS, CPEJHEro apu(pMEeTHYeCKOro, MUHUMAIBHOIO U
MaKCHUMAaJIbHOTO D3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YCIIOBHUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUs B MAaccCHBe.
AJroput™Mbl paboOThl C 3JIEMEHTAMU MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METONIbI COPTHPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MAaTpHIlbl). AJNTOPUTMBI 00paOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAaCCHBA IO 3aJlaHHBIM
MpaBUjIaM, TOUCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XAII-TaOJIUIIBI.

HOCTpO@HI/Ie aJ'I(l)aBI/ITHO"IaCTOTHOl"O CJI0Bapd AJiA 3aJaHHOI'O TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Bpruucienue
apu(MeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MMOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUS! IaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MHUHUMaIBHOTO OCTOBHOIO JiepeBa
B3BEIICHHOT'O CBSI3HOTO HEOPUEHTUPOBAHHOTO rpada. KomnyecTBo paznuyHbIX
nyTell Mexay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYEeCKOro rpadga.
Anroput™ JleHKCTpEI

JlepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbs. [locTpoeHue aepeBa A 3alaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PexypcuBHBIe airopuT™MBbl 00Xx0a nepeBa. Mcnonp3oBaHue creka

U odepeu g 00Xo/a 1epena

3.16

3.17

JlnHamMuueckoe mporpaMMHpOBaHUE KaK METOJ] pELISHUs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pelaeMble C  [OMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (DYHKIIHIHA,

HO)IC'—IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u ONITUMU3AI[UN

[Tonatue 06 0OBEKTHO-OPHEHTHUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METOIbI 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIH3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

I/IHKaHCYJBII_[I/Iﬂ, HacJIcJ0BaHUC, HOJII/IMOp(I)I/BM

WudopmanroHHbIe TEXHOIOTUI

4.1

Ananus JaHHBIX. OCHOBHEBIE 3ala4i aHaJIM3a JAaHHBIX: IPOTHO3UPOBAHUC,

Knaccuukanus, KilacTepusanus, aHajau3 OTkIoHeHuH. IlocnenoBaTensHOCT




4.2

4.3

pelIeHus 3a/1a4 aHaIu3a IaHHBIX: COOp MEePBUYHBIX JJAHHBIX, OYHCTKA U OIICHKA
KayecTBa JAaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJETH, IMpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIys pe3yybraToB. [IporpamMmmHbie
cpeacrtBa U WHTepHET-cEpBHUCHI Ui 00paOOTKHM M TPEICTAaBICHUS JTaHHBIX.
Bonpmme nannpie. MammHHOE 00yueHue

AHanmm3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaONMUIl. BbluncieHne CyMMBbl,
cpemHero apuPpMETHYECKOro, HauOOJbIIero (HAWMMEHBINIETO) 3HAYCHUS
nuarnazoHa. Berumcnenne ko3¢ (UIMEHTa KOPpeNsalud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoenue
rpagukoB  Qyuknui. Ilombop  nauHWUM  TpeHma, pelIeHHe  3aaad
MPOTHO3UpPOBaHMs. PelleHrne 3a7ad ONTHMHU3ALIUU C TIOMOIIBIO JICKTPOHHBIX

TabIUIL

JluckpeTu3amnys NP MaTEeMaTHUYECKOM MOJICIIMPOBAHUU  HETPEPBIBHBIX
nporeccoB. MojenupoBanue JBIKEHUS. MojenupoBaHue OHOJIOTHYECKHX
cucreM. MaTematuyeckue MOJEIM B OKOHOMHUKE. BbIuMCIUTEIbHBIC
AKCHEPUMEHTHI ¢ MozeaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTon
HauMEHBIINX KBaJpaToB. OIlIEHKA YHCIOBBIX I[apaMETPOB MOJEIUPYEMbIX
O00BEKTOB M TMPOIECCOB. BoccTaHOBIEHHWE 3aBHCHMOCTEH MO pe3yibTaram

OKCIICPUMCHTA

4.4

4.5

BepositHOCTHBIE MOJICIIH. Metonnl Momnte-Kapuo. HNmutanmonnoe

MojienupoBanue. CHCTEMBI MaCCOBOTO 0OCTYKHBAHUS

TaOnuunble (pensuuoHHblE) Oa3bl JOaHHBIX. TaOmuma — mpencTaBiIeHHE
CBeJICHUI 00 OQHOTHUITHEIX 00beKkTax. [loie, 3amuch. Kirou Tabaunel. Pabora ¢
roroBoil 6a30il gaHHBIX. 3amosiHeHHe 0a3bl naHHBIX. [louck, copTHpoBKa U
(bunbTpaIus JaHHBIX. 3alPOChl Ha BEIOOPKY JaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
Brruncnsiemple mosisi B 3ampocax.

MHuorotabiauunble 60a3bl JaHHBIX. THUIBI CBA3EH Mexay TaOnuiaMu. BHenrHwmii
kio4d. [lenoctHocTh 06a3bl JaHHBIX. 3ampockl K MHOTOTA0NIMYHBIM Oa3am

JaHHBIX

4.6

TekcroBei mpoueccop. CpexncrtBa IOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornaBienue. IIpaBuna  IUTHPOBAaHUS ~ UCTOYHHUKOB U O(GOpPMIICHUS

OonbMorpagUIeCcKux CCHIIIOK




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O HPOLECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI JUISA YHEHUKA

* ndopmaruka, 10 kiacc/ bocosa JI.JI., bocora A.1O., Ob6miecTBo ¢
orpann4eHHou oTBeTcTBeHHOCThIO « BMMHOM. JIaGoparopus 3HaHui»;
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

* Uudopmaruxka, 11 knacc/ bocosa JI.JI., Bocosa A.1O., O6mectBo ¢
orpaHn4eHHor oTBeTcTBEeHHOCThIO « BMHOM. Jlaboparopus 3HaHui»;
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPUAJIBI U151 YUUTEJISA

1. http://www.metodist.ru JJabopatopust unpopmaruku MHUOO

2. http://lwww.it-n.ru CeTh TBOpUYECKUX yuuTeeii HHHOPMATHKH

3. http://mww.metod-kopilka.ru Metoandeckast KOMIKA yIUTEIs
MH(pOpMaATUKU

4. http://fcior.edu.ru http://eor.edu.ru ®enepanbHbIil HEHTP UHPOPMALMOHHBIX
obpazoBaTtenbHbIX pecypcoB (OMC)

5. http://pedsovet.su Ilegarornueckoe cooOIIECTBO

6. http://school-collection.edu.ru Equnas xomiexius muppoBhIx
00pa3oBaTeNbHBIX PECYPCOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
MHTEPHET

1. «<EquHoe okHO gocTyma k 00pa3oBaTEIbHBIM pecypcamm»-
http://windows.edu/ru

2. «Enunas xomekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru 3. «DenepanbHblii IeHTP HHHOPMAITMOHHBIX
oOpa3oBaTenbHBIX pecypcoBy - http://eor.edu.ru

«Poccuiickas aekTpoHHas mkosa»- https://resh.edu.ru/

5. O6pazoBarenbHas onnarH-maTgopma « VIDEOUROKI.NET)
https://videouroki.net/

6. Caiit K.IO. IMTonsikosa - https://kpolyakov.spb.ru/

7. Caitt uznarenbctBa « BMHOM https://Ibz.ru/metodist/authors/informatika/

8. OOpazoBaTeNbHBIN TOPTAT JIsI TOATOTOBKU K K3aMEHAM -
https://infoge.sdamgia.ru/
9. CaiiT penepanbHOTO MHCTUTYTA Negarorunyeckux namepenuit ®UINN -

http://fipi.ru/


http://eor.edu.ru/

10. ®enepanbHbiii nepedenb yueorukos- https://fpu.edu.ru/

11. MadopmarmmorHo-o6pazoBatenbHbiii moptan «Kiskce(@.nety-
http://www.klyaksa.net

12. O6pa3zoBaTenbHO-HHPOPMAIIMOHHBINA pecypc «MeToaudeckasi KOMUIKa
yautens» - http://metod-kopilka.ru

13. MoGuibHOE 35ekTpoHHOE 0Opa3oBanue MO - https://niz.mob-edu.ru/
14. Caiit roToBBIX MaTepuaioB K ypokaM "Konuika ypokoB - CalT s
yauteneit"- https://kopilkaurokov.ru/

15. Caiit m3narensctBa «I[IpocBemenue»- https://media.prosv.ru/

16. Onaiin-mkona «Doxcopay» - https:/


https://niz.mob-edu.ru/
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