MUHHCTEPCTBO IMTPOCBEIEHUS POCCUNCKOM ®EJEPALIMA MUHUCTEPCTBO
OBPA30BAHM S MOCKOBCKOI OBJIACTU
ABTOHOMHAA HEKOMMEPYECKA S OPT’TAHU3ALINA «CPEAHAA
OBILIEOBPA30OBATEJIbHA S LLIKOJIA C YTJIYBJIEHHBIM U3YYEHUEM OTAEJIbHBIX
[IPEJMETOB UMEHH 1.IT.CBETJIOBO»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
na [IIMO yuureneii 3aMecTuTeNnb TUPEKTOpa Hupexrop AHO«COIL nmenn
no YBP Aiipanersu 1.B. N.I1. CBetnoBoii»

[Tpotokomn Ne 1

ot 27 aBrycta 2026 rona 28 asrycra 2026 rona Hoiimanosa E.A

[Ipukaz Ne 61
ot 28 aBrycra 2026 roxa

PABOYA [TPOTPAMMA

ydaeonoro npeameta «MHpopmarikay (yriayOieHHbIH ypOBEHB)

it ooydaromuxcst 10-11 kmaccos

2026-2027



IHosicHUuTeIbHAA 32N CKA
PaGouas mporpamma mo nH(pOpMaTUKE HA YPOBEHb CPETHETO OOIIEro oOpa3oBaHUs IS
oOyuaromuxcs 10-11-x kmaccoB AHO «Cpenusisi 061eo0pazoBaTebHast MIKOJIA C YIITyOJICHHBIM

U3ydeHHeM OTAENbHBIX mpeameroB umenu M.I1. CBersoBoil» pa3paboTaHa B COOTBETCTBHHU C

TpeOOBAHUSIMU:

. ®enepanbpHOro 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit
denepanuny;

. npukaza Munnpocsemeraus ot 31.05.2021 Ne 287 «O06 yTBepX)aAeHUU

denepanbHOrO  TOCYIApCTBEHHOIO  00pa3oBaTeNIbHOTO  CTAaHJIApTa OCHOBHOTO  OOIIEro
00pa3zoBaHus»;

. npuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O0 yTBepxkaeHun
denepanbHO 00pa3oBaTEIHLHON MPOTrPaMMBbl OCHOBHOTO O0IIIETO 00pa30BaHUSY;

. npuka3za Munnpocsemenust ot 09.10.2024 Ne 704 «O BHeceHUH H3MEHEHHH B
HEKOTOpbIe NpHKa3sl MunucrepcrBa npocsemieHus Pocculickonn ®@enepannu, Kacarouecs
(denepanbHbIX 00pa30BaTENIbHBIX MPOTPaMM HayallbHOTO OOILEro oOpa30BaHMs, OCHOBHOTO
o01ero oOpa3oBaHus U CPEIHETO OOIIET0 00pa30BaHMMY;

. npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsaaka
OpraHM3allil U  OCYIIECTBICHHS  O0pa30BaTEIbHOW  ACSATENBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeIbHBIM MMPOrpaMMaM — 00pa30BaTENbHBIM MTPOrpaMMaM HAYaJIbHOTO OOIIEro,

OCHOBHOTI'O O0ILIEro U CpeHero oouiero o0pa3oBaHusm»;

. Konnenmuu npenonaBanus yueonoro npeamera « Mupopmarukay;
. Konuenmum skonornyeckoro oopazoBaHus B ccTeMe 0011ero 00pa3oBaHus;
. CII  2.43648-20  «CaHuUTapHO-MHIEMUOJIOTUYECKUE  TpebOoBaHUA K

OpraHM3alsIM BOCIUTAaHUS U OOy4YEHMs, OTAbIXa W O3JO0POBJEHUS JETed U MOJOJCKU,
YTBEPKACHHBIX TIOCTAHOBJIECHUEM INIABHOTO CaHUTApHOTro Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'uruenuueckue HOpMaTHBBI M TpeOOBaHUS K
o0ecrnieyeHnIo 6€30macHOCTH U (WIK) 0e3BpeTHOCTH /ISl UeJIoBeKa (pakTOpOB cpeibl OOUTaHUS,
YTBEP>KJICHHBIX [IOCTAHOBIIEHUEM INIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

. y4eOHOro IjlaHa OCHOBHOTO O0IEero oOpa3oBaHUsl, YTBEPXKIEHHOTO MPUKA30M
AHO «COHI mmenn W.II. CeetmoBoit» ot 29.06.2026 Ne 51 «O BHeceHMH M3MEHEHUH B

OCHOBHYIO 00pa30BaTeIbHYI0 MPOTPaMMy CPETHEro O0IIEeT0 00pa30BaHUsmY;



. benepanbHON paboueit mporpaMmel 1o yueoOHOMY nipeamety «udopmaTukay.

PaGouas mporpaMMa opHEeHTHpPOBaHA HA LIEJIEBbIE MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanbHOl pabouell MmporpaMMe BOCIIUTAaHHS W B paboueld mporpamme Bocrutanus AHO
«Cpenusis o61ieodpazoBarenbHasi MIKOJIA ¢ YIITYOJICHHBIM HW3YY€HHEM OTIENIbHBIX MPEIMETOB

nMmenu U.I1. CBeTiioBoi»».

[Tporpamma no unHpopmatuke (yriyOJaEHHBIH YpOBEHb) Ha YPOBHE CPEIHEro 0OIIero
oOpa3oBanusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM IPOrpaMMBbI CpeHETOo 001Iero oOpa3oBanus, npeactaBieHHbx B DT'OC COO,
a Takke genepanbHOil pabodelt mporpaMMbl BOCIIUTAHHUS.

ITporpamma o nuHdopmaTiKe AaET NpEeICTaBICHHE O LIEJAX, 001l cTpaTeruu o0yyeHus,
BOCIIUTaHMsI U Pa3BUTHUs OOydaromMXcs cpeicTBaMu ydueOHoro npeamera «MHpopmaruka» Ha
yrIyONEéHHOM ~ ypOBHE,  YCTaHaBIMBAaeT  00s3aTelbHOE  NPEAMETHOE  COJCpXKaHME,
IpPEelyCMAaTPUBAaET €ro CTPYKTYpUpOBaHUE [0 pasjesnaM M TemMaM Kypca, OIpeaesnseT
pacnpeneseHre ero no kjaaccam (rogam U3ydeHus), JaéT MPUMEPHOE paclpesesieHue yueOHbIX
4yacoB [0 TEMaTHYECKUM  pasjernaM Kypca M pEKOMEHAyeMylo  (IIPUMEPHYIO)
MOCJIEIOBATEIBHOCTD UX M3YYCHHUS C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTHKH Y4e€OHOTO MpolLecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOMIMXCsl.

[Iporpamma 10 wH(OPMATHKE ONpEnenseT KOJUYECTBCHHbIE M KayeCTBEHHBIC
XapaKTEepUCTUKN Yy4eOHOro Marepuana Juid KaXJoro roja HU3ydeHHs, B TOM 4YHCIe s
COJIEpKATEIbHOTO HANOJIHEHUs Ppa3HOro BUAA KOHTPONIS (MPOMEXKYTOYHOM aTTecTaluH
00yYaroImuxcsi, BCEpOCCUNUCKUX MTPOBEPOUHBIX pabOT, TOCYJapCTBEHHON UTOTOBOM aTTeCTaIUN).
[Tporpamma 1o uHQpOpPMATHKE SBISETCS OCHOBOW JUISI COCTABICHMSI aBTOPCKUX Y4YEOHBIX
porpaMM U y4eOHUKOB, IOYPOYHOI'O IUTAHUPOBAHUSI Kypca YUUTEIIEM.

Nupopmaruka B cpeineM oO1ieM 00pa30BaHUU OTPaXKaeT:

CYIIHOCTb MH(OPMAaTHUKM KaK HAyYHON IMCLUIUIMHBI, H3ydarolled 3aKOHOMEPHOCTH
NPOTEKaHWs M BO3MOXHOCTH aBTOMAaTH3allMd HMH(OPMAIMOHHBIX MPOLIECCOB B Pa3IMYHBIX
cucTeMax; OCHOBHBIE 00JIACTH TPUMEHEHHS MHPOPMATUKH, TIPEXK/IE BCETO MHPOPMAIIMOHHBIE
TEXHOJIOTUH, YIPaBIEHUE M COLMAIBbHYIO cdepy; MEKIUCHUILUTMHAPHBIA XapakTep

UHPOPMATUKU U MH()OPMAITMOHHON JEATEIbHOCTH.

Kypc wuHdopmatukum 11 ypoBHS cpeaHero ooOmero oOpa3oBaHHsS —SIBISIETCA
3aBEpIIAIOIINM 3TAllOM HEMPEPhIBHOW MOATOTOBKH 00yYaromuxcsi B 00JacT UHPOPMATUKH U

WH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX ~TEXHOJIOTHI, ONMHUpaeTcs Ha COJAEpKaHHe Kypca



UH(POPMATUKKA YPOBHSI OCHOBHOTO OOIIEro 0Opa3oBaHUS U ONBIT MOCTOSHHOTO NPUMEHEHUS
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX ~ TEXHOJIOTUH, JaéT TEOPEeTHYECKOE OCMBICICHHUE,
UHTEpIPETaLHIO U 0000IIEHHE ITOTO OIBITA.

PesynbpraThl yriyOn€HHOro ypoBHsA H3ydeHus ydeOHoro mnpenmera «MHopmarukay
OpPUEHTHUPOBAHbl Ha IOJYyYEHHE KOMIIETEHTHOCTEH MAJs Iocieayrolell npoQeccunoHanbHOM
JeSITeIbHOCTH KaK B PaMKax JIaHHOW MPEIMETHON 00JIaCTH, TaK U B CMEKHBIX € Hei 00iacTsX.
OHM BKJIIOUAIOT B ce04:

OBJIAJICHUE KIIIOYEBBIMU MIOHATUSMHU U 3aKOHOMEPHOCTSMM, HA KOTOPBIX CTPOUTCS JaHHAS
npeaMeTHas 00jacTh, paclo3HaBaHME COOTBETCTBYIOLIMX MM IPU3HAKOB U B3aUMOCBS3EH,
CHOCOOHOCTh JEMOHCTPUPOBATH PA3JIMYHbBIE TOAXO0/Ibl K U3YUEHHIO SIBJICHUHN, XapaKTepHBIX IS
U3y4yaeMol MpeaIMETHOM 001acTH; yMEHUE pellaTh TUIIOBbIE MPAKTUUYECKUE U TEOPETUUYECKUE
3a/1a4M, XapaKTepHbIE JIs
UCMOJIb30BaHUSI METOJIOB M HWHCTPYMEHTapHsl JaHHOW NpeAMETHONH o00JacTu; Hajauyue
IpeCTaBIeHUH O JaHHON IPEIMETHOM 00J1aCTH KaK 1IeJI0OCTHON TEOPHH (COBOKYITHOCTHU TEOPHiA),
OCHOBHBIX CBA35IX CO CMEXHBIMU 00JIaCTSIMU 3HAHUM.

B pamkax yriyOnéHHOro ypoBHS u3ydeHUs HHGOpPMATUKM  oOecreduBaeTcs
1eJIeHaNpaBJIeHHas! OJrOTOBKA 00YYaOLINXCs K MPOJODKEHUIO 00pa30BaHus B OpraHU3alusix
npoeCCHOHATBHOIO 00pa30BaHMsl IO CIELUAIBHOCTSAM, HENOCPEICTBEHHO CBS3aHHBIM C
IU(POBBIMU  TEXHOJIIOTMSIMM, TaKHUM KaK IporpaMMHas HWHXEHepus, HH(OpMalUOHHAs
0e30MacHOCTb, MH(OPMALMOHHBIE CHUCTEMbl U TEXHOJOTMH, MOOWJIbHBIE CHCTEMBI U CETH,
0oJbIINE TaHHBIE U MAIIMHHOE O0y4YeHUE, TPOMBIIIIEHHBIH UHTEPHET BEIIeH, HCKYCCTBEHHBIH
UHTEJIJIEKT, TEXHOJIOTUH OECHpOBOJHON CBS3M, pPOOOTOTEXHHMKA, KBAHTOBBIE TEXHOJIOTHUH,
CHUCTEMBI PacIIpeeNIEHHOTO peecTpa, TEXHOJIOTUU BUPTYAJIbHOM U JOTIOJTHEHHOW pealbHOCTEM.

OcHoBHas 1enb u3ydeHus ydeOHoro mnpeamera «udopmaTukay Ha yriyOn€HHOM
ypOBHE cpeaHero oOmero oOpa3oBaHus — oOOecledeHHe JIaIbHEHIIero  pa3BUTHUSA
UH(POPMALIMOHHBIX KOMIIETEHIIMH 00ydJaromerocs, €ro TrOTOBHOCTH K JKM3HH B YCIOBHSAX
pa3BUBAlOIIErocss MHPOPMALMOHHOIO OOILIECTBa M BO3PACTAIONIEH KOHKYPEHIMM Ha PBIHKE
Tpyaa. B cBs3u ¢ 3TuM uzyuenue napopmaruku B 10—11 kimaccax 10mKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS], OCHOBAHHOTO Ha TOHUMAaHUU POJIM UH(POPMATHKH,
MH(OOPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B COBPEMEHHOM OOIIECTBE;
c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 U aITOPUTMUYECKOTO MBIIIIEHUS; CHOPMUPOBAHHOCTD
YMEHMM pa3nnyarh (akThl M OLIEHKH, CPAaBHHUBATH OLIEHOYHBIE BBIBOJBI, BUJETh UX CBS3b C

KPUTEPUSMHU OLICHUBAHUS U CBSA3b KPUTEPHUEB C ONPEACIEHHON CHCTEMOM [IEHHOCTEN, TPOBEPSTH



Ha JOCTOBEPHOCTb M 00001aTh HHPOPMALINIO; cHOPMUPOBAHHOCTH MPEACTABICHUHN O BIUSIHUH
UH(POPMALIMOHHBIX TEXHOJOTMH Ha XHM3Hb YEJIOBEKa B OOIIECTBE, MOHMMAHUE COIHAIBHOTO,
9KOHOMMYECKOT0, IOJUTUYECKOT0, KYJIBTYPHOIO, FOPUIUYECKOrO, IIPUPOJHOTO,
9PrOHOMUYECKOT0,  MEIULUHCKOIO " (U3M0JIOTHUECKOTO KOHTEKCTOB
MH(POPMALIMOHHBIX TEXHOJIOTUI; IPUHATHE IPABOBBIX M ITUUECKUX aCIIEKTOB MH(POPMALMOHHBIX
TEXHOJIOTHH, OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYEHHBIX B CO3aHNE U MCIIOIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HH(DOPMALIUK; CO3aHUEe  YCIIOBHM TUISe
pa3sBUTHUA HAaBBIKOB y4eOHOH, IIPOCKTHOM, HAy4HO-

UCCIIEI0BATEIbCKON U TBOPUECKON JESITEIbHOCTH, MOTUBALIMH 00YUYaIOIIUXCS K CAMOPA3BUTHIO.
B comepxxanum yuebHoro mpenmera «MHpoOpmaTtuka» BBIIEIAIOTCS YETHIPE TEMATHYECKHX
paszznena.

Paznen «llugpoBasi rpaMOTHOCTB» MOCBSIIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LIU(POBOrO OKPYXKEHUS, BKIIOYAsT KOMIBIOTEPHBIE CETH, MCIIOIb30BaHUIO
CpPEICTB  OIEpPAllMOHHOM CcHUCTeMBbl, paboTe B ceTH VIHTEpHET W  UCIOJIb30BAHUIO
UHTEPHETCEPBUCOB, HH(POPMALIMOHHOM 0€3011aCHOCTH.

Paznen «Teopernueckne ocHOBbI MH(OPMATHKH» BKIIOYAaET B ce0sl NMOHSITUHMHBIN
anmapar WH(OPMATHKH, BOTIPOCHI KOJUPOBaHUS WH(POPMALNU, H3MEPEHHS HUH(OPMAITMOHHOTO
00BEMa JTaHHBIX, OCHOBBI aIreOpbl IOTUKU U KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS.

Pazgen  «AJdroputMBl M NPOrpaMMUPOBAHHE»  HAIlPaBI€H Ha  pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHUS, pa3padOTKy alrOpUTMOB U OLIEHKY HX CII0)KHOCTH,
(GbopMUpOBaHNME HABBIKOB pealM3alMi MpPOrpamMM Ha S3bIKaX MPOrPaMMHUPOBAHUSI BBICOKOIO
YPOBHSI.

Pazgen «MHpoOpMaUMOHHBIE TEXHOJOIMH» IIOCBAIIEH BOIPOCAM IPUMEHEHUS
UH(POPMALIMOHHBIX TEXHOJIOTUH, PeaTn30BaHHBIX B MPHUKIAIHBIX HMPOTPAMMHBIX MPOAYKTaX H
UHTEpHET-CepBUCaX, B TOM YHCIIE B 33Jauyax aHaJIM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 NTaHHBIX U
AIIEKTPOHHBIX TAOJINIL JUIsl PELLIEHUS IPUKIIAHBIX 3a/1a4.

B npusenénHom nanee copepkanuu ydueOHoro npeamera «MHdopmatnka» KypcuBOM
BBIJICJIEHBI JIONIOJIHUTENIbHBIE TEMbI, KOTOPBIE HE BXOJAT B 0053aTEIbHYIO IPOrpaMMy 00y4eHHUS,
HO MOTYT OBITh NPEAJIONKEHBI IS M3YyYEHHUS OTJEIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM
00yJaronuMcH.

VYrayOnéHHbli ypoBeHb U3yUeHUsI UH(HOPMATUKH PEKOMEHTYETCs Il TEXHOJIOTUYECKOT0

npoduis, OpUEHTUPOBAHHOTO HAa WHXKEHEPHYI0 U MH(GOPMAIMOHHYIO C(epbl AesITeIbHOCTH.



Yrny6néHublii ypoBeHb M3ydeHUsT MH(POPMATUKK OOECIEYMBAET: MOJATOTOBKY O0YYaroOLIUXCH,
OPUEHTHPOBAHHBIX Ha CHEUHMATBHOCTH B 00JacTd HMHQOPMAIIMOHHBIX TEXHOJOTHHA H
WH)KCHEPHBIE CIEeIUATbHOCTH, YJacTHE B INPOCKTHOM M HCCIENOBATEIbCKOM NESTENbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIPABICHUSAMH OTPACIN MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, MOJATOTOBKY K YYacTHIO B OJHMMIMAJax M cjaade EIMHOro rocymapcTBEHHOTO
9K3aMeHa 110 HH(POPMAaTHKE.

[TocnenoBarenbHOCTh U3YYEHUS] TEM B IIpeesiaX OJHOTO rojia 0Oy4eHHsS MOXKET OBITh
U3MEHEHA MO YCMOTPEHHMIO YYHTENs NIpU IOATOTOBKE paboyeil mporpaMmbl U MOYPOYHOTO
IUTAHUPOBAHHMS.

OO1m1ee yuCiio 4acoB, pEKOMEHOBAaHHBIX IS u3yyeHus uHpopmatuku — 272 yaca: B 10

kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

udpoBasi rpaAMOTHOCTD

TpeboBanus TeXHUKH O€30IIACHOCTU U TUTHEHBI ITPU pabOTe C KOMIIBIOTEPAMU U IPYTUMU
KOMIIOHEHTaMHU IIU(POBOTO OKPY>KEHHUS.

[TpuHIMIBL pabOTBl KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. ApXHUTEKTypa (oH
Heiimana. ABTomMaTHueckoe BBIIOJIHEHHUE TPOrpaMMBbI ITporieccopoM. OnepaTuBHAs, HOCTOSTHHAS
U JoiroBpeMeHHas namsaTb. OOMEH NaHHBIMH C TMOMOIIbIO IKH. KOHTposgepsl BHEHIHHUX
ycTpoHcTB. IIpsAMON HoCTyn K aMATH.

OCHOBHBIE TEHJEHUMHU pa3BUTHS KOMIIBIOTEPHBIX TexHosorui. IlapannenbHbie
BbIUKCIEHUs.  MHoromnpoueccopuele  cucreMmbl.  CynepkoMnbroTepbl.  PacnpenenéHHble
BBIYHMCIIUTENbHBIE CUCTEMBI K 00pa0b0TKa OOJIBIINX TaHHBIX. MoOUITbHBIE IU(PPOBBIE YCTPOHCTBA
U UX POJIb B KOMMYHHUKaLUAX. BCTpoeHHBIE KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
Po0oTu3upoBaHHbIe TPOU3BOJICTBA.

[IporpamMMHoe oOecrieyeHHE KOMIIBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. Bujbl
IIPOrpaMMHOro obecriedeHus U ux HaszHaueHue. OcoOEHHOCTH MPOrpaMMHOrO o0ecredeHus
MOOWIBHBIX ycTpoicTB. [lapannenbHoe nporpammupoBanue. CHCTEMHOE MPOrpaMMHOE
obOecnieuenue. OnepalvoHHbIE CUCTeMbl. YTHIUTHL [paiiBepsl ycTpoiictB. MHcTamauus u

JIEMHCTAJUISIINS TIPOTPAMMHOTO 00eCTIeYeHUSI.



daiinoBbie cucTeMbl. [IpUHIMITBI pa3MeIIeHus 1 IMEHOBaHUs (paiiiIoB B TOITOBPEMEHHOM
namsatu. [labmonHs! qyis onucanust rpymn ¢aiios.

[Iporpammuoe obOecnieyenue. JluneH3WpoBaHHE MPOTPAMMHOTO  OOECleYeHus: u
dpoBbIX pecypcos. [IponpuerapHoe U cBOOOAHOE MTPOrPaMMHOE 0OECIICUeHHE.
Kommepueckoe 1 HEKOMMepYEeCKOe UCIOIb30BaHUE MPOrPAMMHOI0 o0ecrieueHus: U HUu(POBBIX
pecypcoB. OTBETCTBEHHOCTb, yCTaHaBIMBaeMasi 3aKoHo1aTenbcTBOM Poccuiickoit @enepannu 3a
HEIPaBOMEPHOE UCIOJIb30BaHUE MPOTPAMMHOI0 o0ecreueHus U UG POBBIX PECYPCOB.

[TpuHIMIBI TOCTPOEHUS W anmapaTHblE KOMIOHEHTHI KOMIBIOTEPHBIX ceTell. CeTeBbie
npotokoisl. Cetb MHTEpHET. Anpecarus B cetn UaTepHeT. [IpoTokonsl crexka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moaceth ¢ moMombld Macok mojacereit.  CereBoe
aaMuHHCTpUpoBanue. [lodydeHre NaHHBIX O CETEBBIX HacTpoiikax Kommbiorepa. [IpoBepka
HAJIMYUS CBS3H € y3JI0M ceTu. Onpeenenrne MapipyTa JIBHKEHUS TTaKeTOB.

Buner gestensnoctu B cetu MurepHer. Cepsucsl MutepHeTa. ['eonHdopmanrioHHbie
cUCTeMbl. |'e0JIOKallMOHHBIE CEPBHUCHI PEaJbHOTO0 BpPEMEHU (HampuMmep, JOKalus MOOUIbHBIX
TeneOHOB,  OINpeAeNieHHe  3arpy>KeHHOCTH  aBTOMArucTpaleil),  MHTEepPHEeT-TOPTOBIIA,
OpoHUpOBaHWE OUIICTOB U TOCTHUHHUII.

l'ocynapcTBeHHbIE 3TIEKTPOHHBIE CEPBUCHI M yciIyrd. ColranbHble CETH — OpraHU3aIus
KOJUIEKTUBHOTO B3aMMOJICUCTBUS U 0OMeHa JaHHbIMHU. CeTeBOM 3THUKET: MpaBHiia MOBEJICHUS B
kubepnpoctpancTtBe. [Ipobiema NOUIMHHOCTH MOJMy4eHHOM uHpopmauuu. OTKpbITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOoreHHble W  SKOHOMHYECKHE  YIpO3bl, CBA3aHHbIE C  HCHOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJIOruil. O61ue mpobiemMsl 3aluThl HHPOPMALUU
u uHpopmarmoHHONH Oe3onmacHocTH. CpenacrBa 3amMThl HMHGOPMAIMM B KOMIIBIOTEpAX,
KOMITBIOTEPHBIX CETAX M aBTOMATH3MPOBAHHBIX HH(MOPMAIMOHHBIX cucTemax. IIpaBoBoe
obecrnieueHrne NHPOPMAITMOHHON O€30MaCHOCTH.

IIpenoTBpaiieHne HECAaHKIIMOHUPOBAHHOTO JOCTYNa K JMYHONW KOH(HIECHIHAIHHON
uHpOpMallUK, XpaHsMecs Ha IEePCOHAJLHOM KOMIIBIOTEpE, MOOMIIBHBIX yCTPOMCTBaX.
BpenonocHoe mnporpamMmHoe oOecriedeHHe U CIocoObl OOpbOBI ¢ HHUM. AHTHBHPYCHBIE

mporpaMMmal. OpFaHI/IBaI_[I/IH JINYHOT'O apXuBa I/IH(I)OpMaL[I/II/I. Pe3epBHoe KOIMUPOBAHHUC.

HaponLHaﬂ 3alurTa apxXuBa.



udpoBanue nanubix. CUMMeTpUYHbIE B HecuMMeTpruHble mHudpsel. [ndps npocToit
samensl. [udp Lesaps. Hudp Bwkenepa. Anropurm mmdpoBanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATHKH

WNndopmanus, nanHsle 1 3HaHusA. MHGOpMaoOHHbIE MPOLECCH B MPUPOJIE, TEXHUKE U
o01iecTBe.

HenpepbiBHBIE U AUCKPETHBIE BEIUYMHBI U CUTHAIbl. HeoOXonuMocTh AUCKpeTH3aluu
uHpOpMaLuy, TpeJHA3HAYCHHOH I XpaHEeH s, iepeiadn U 00paboTKH B IM(PPOBBIX CHCTEMAX.

JlBon4yHOe KoaupoBaHHE. PaBHOMEpHbIE M HEpaBHOMEpHbIE KOIbl. JlekoaupoBaHME
COOOLIEHUH, 3allMCaHHBIX C MTOMOIIBIO HEpPaBHOMEPHBIX KOJ0B. Yciosue dano. IlocTpoenune
OJIHO3HAYHO JIEKOJUPYEMBIX KOJOB C IOMOIIBIO JepeBa. ENUMHUIBI M3MEPEHHS KOJIUYECTBA
uHpopManuu. AnpaBUTHBIA MOIXO K OIIEHKE KOJINYeCTBA HH(DOPMAIIH.

Cuctemsl cuncienus. Pa3BépHyras 3amuch HENbIX W JIPOOHBIX YMCEN B MO3UIIMOHHOU
cucreme cumcieHus. CBOIMCTBa TO3MIIMOHHOM 3allMCH YHCA: KOJMYECTBO IHM(p B 3ammcw,
IPU3HAK JIETMMOCTH YHUCJIa HA OCHOBAHUE CHUCTEMBbl CUMCIEHMs. AJITOPUTM IEPEBOJA LIEJIOr0
yuciaa u3 P-nYHOM CUCTEMBI CUMCIIEHUS B IECATUYHYIO. AJITOPUTM IIepeBoia KOHEUHOM P-nuHoi
JpoOu B AECATHUUHYIO. AJITOPUTM IEpeBOJia LEJIOr0 YNUCHIa U3 AECATUUHON CUCTEMbI CUUCIICHUS
B P-uunyro. IlepeBog koHEeUHOH AecATUYHOM npobu B P-munyro. /IBonyHas, BocbMepHUHas U
HIECTHAATePUYHasi CUCTEMbI CUMCIICHHUS, CBSI3b MEXy HUMH. ApudMeTHYecKre onepaunu B
MO3UIMOHHBIX CUCTEMAaX CcUUCIeHUs. TpornyHas ypaBHOBELIEHHAs CUCTEMA CUUCIICHUSI.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

Konuposanue TtexkcroB. KomupoBka ASCIL. OpnoOaiitHble komupoBku. CraHmapt
UNICODE. Komuposka UTF-8. Omnpenenenne HHPOPMALMOHHOTO 00BEMA TEKCTOBBIX
COOOLIEHUH.

Koaupoanue n3obpaxenuil. Onenka nHGOpMaMOHHOT0 00bEMa rpadUuecKuX JaHHbBIX
IpY 33JaHHBIX pa3pelleHnd U TIyOuHe KoxupoBaHMs LBeTa. L[BeToBhle Monenu. BekropHoe
koaupoBanue. @opmatel rpaduueckux gaitnos. TpéxmepHas rpapuka. OpakranabHas rpaduka.

KonupoBanue 3Byka. OrneHka HHQOPMALUMOHHOTO 00BbEMA 3BYKOBBIX JAHHBIX MpHU
3aJJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psIHOCTH KOJUPOBAHUSI.

Anrebpa noruxu. [lonsaTue BricKka3biBaHus. Bricka3biBaTebHbIE POPMBI (ITPETUKATHI).
KBanTtops! cyiiecTBoBaHUs U BCEOOUTHOCTH.
Jlornueckue omnepauuu. Tabmuupel uctuHHOCTU. Jlornueckue BelpaskeHus. Jlornueckue

TOXAECTBA. HOK&?&&TGJ’ILCTBO JJOTHYCCKHX TOXKICCTB C IOMOIIBIO Ta6J'II/II_[ NCTUHHOCTH.



Jlornueckue onepanuu U Olepanyy HaJl MHOKECTBaAMHU.
3aKoHBI aNreOpsl JIOTUKU. DKBUBAJIEHTHBIE IPEOOPa30BaHUs JTOTHUECKUX BBIPAKCHUH.
Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornyeckue pyHKIUU. 3aBUCHMOCTb KOJMYECTBA BO3MOKHBIX JIOTHYECKUX (PYHKIUH OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE cCTEeMBI JIOTHYECKUX (YHKLIUH.

Kanonnyeckne (GopMbl JIOTHYECKUX BbIpakeHH. COBEpIICHHbIE IU3BIOHKTUBHBIC U
KOHBIOHKTHBHbIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJINIE UCTUHHOCTH.

Jlormueckue 31€MEHTHI B cocTaBe KomnbtoTepa. Tpurrep. Cymmarop. MHoropaspsiHblii
cymmarop. IloctpoeHue cxeM Ha JOTMYECKHMX DJIEMEHTax II0 3aJaHHOMY JIOTMYECKOMY
BBIPAXCHUIO. 3aIIUCh JIOTHYECKOTO BBIPA)KEHHUS 10 JIOTHYECKOU CXEME.

[IpencraBnenue LenpIX YUCENl B MaMsITH KommbioTepa. OrpaHMYEHHOCTh Juana3zoHa
4y cell IPU OTPaHUYECHUH KOJIMYECTBA pa3psoB. Ilepenonnenne pa3psaaHoi ceTku. be3sHakoBbie
Y 3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT. JIBOWYHBIN TOTIOTHUTEIBHBIA KO OTPHIIATCIBHBIX YHCEI.

[loburoBele normyeckue omnepaunuu. Jlormyeckuil, apupMeTnyeckuii U HUKINYECKUM
casury. [Iudposanue ¢ momoIbo MOOUTOBO ornepaluu «uckaovaromee MJINy.

[IpencraBieHne BEUIECTBEHHBIX YHUCENl B MaMsITH KOMIIblOTepa. 3Hauaulas 4yacTb U
nopsiIoKk  yucna. Jlpama3oH 3HAa4eHWH BEMIECTBEHHBIX uyHced. [IpoOmeMbl  XpaHeHUs
BEUICCTBCHHBIX 4YMCEJI, CBA3aHHBIE C OrPAaHMYEHUEM KOJIMYECTBA pa3psaoB. BeimonHeHue
orepanuil ¢ BEECTBEHHbIMU YHCIIaMH, HAKOIIJIEHUE OIINOOK MPU BbIUMCICHUSIX.

AJITOPUTMBI M IPOrPaMMHPOBaHKE

OmnpezeneHne BO3MOXKHBIX Pe3yJbTaTOB paObOThl MPOCTEHIINX AITOPUTMOB YIIpaBJIECHUS
VCIIOJIHUTENIIMA ¥ BBIYUCIIUTEIBHBIX aNrOpUTMOB. OmpeneseHne HCXOAHBIX JaHHBIX, IPH
KOTOPBIX QJITOPUTM MOXKET JaTh TPeOYEeMbIil pe3ybTar.

Oranel penleHMs 3aad Ha KoMIbloTepe. MIHCTpyMEHTalbHBIE CPENCTBA: TPAHCIATOP,
oTNaaAuuK, mnpodunupoBumk. Kommwidauus u uHTEprnpeTanus nporpamMm. BupryanbHble
MAalINHBI.

WuTerpupoBanHas cpena paspabotku. MeToasl oTinaaku mporpamm. Mcmonb3oBaHue
TpaccupoBOYHBIX Tabmui. OTiaanouHblii BbIBOJ. [lomaroBoe BhIONIHEHHE MPOrpaMMBbl. TOUKH
octa”oBa. [IpocMOTp 3Ha4Y€HHMI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: LETOYHCICHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIoTnueckue. Bersnenus. Crnoxxnble ycnoBus. LIukisl ¢ yciaoBueM.

I_[I/IKJ'ILI 10 HCpCMGHHOfI. BzanmozamMeHseMOCTh Pa3JIMIHBIX BUAOB UKIIOB. I/IHBapI/IaHT OHUKIIA.



CocraBieHne IUKJIIA C UCIIOJIB30BAHUEM 3apaHee ONPEAeIEHHOIO MHBAapHUaHTa IUKIIA.

JoxyMeHTupoBaHnue nporpamm. McnonszoBanue komMmeHnTapueB. [loaroToBka onucanus
IPOrpaMMbl U UHCTPYKLIUU JJIs [10JIb30BATEIIS.

AnropuTMbl 00pabOTKH HATypalbHBIX YHCEJ, 3alMCAHHBIX B MO3UIIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHe 3alKucH YuClia Ha OTACHbHBbIE LU(GPBI, HAXOXKICHHE CYMMBI H
npou3BeAeHus U}p, HAXOXKICHHE MAaKCUMAIIbHON (MUHUMAIBHON) U PHI.

HaxoxaeHue Bcex NpocThIX YMCEN B 33JjaHHOM Juana3oHe. [IpencraBnenue uncna B Bujie
Ha0opa NPOCThIX COMHOXKUTENENH. AITOPUTM OBICTPOTO BO3BEICHUSI B CTENEHb.

O06paboTka JaHHBIX, XpaHAIUXcs B ¢aitnax. TekcToBble U 1BOMUHBIE (aiibl. DailnoBbie
nepemeHHsbIe ((aitioBbie yka3zarenu). UteHue u3 aiina. 3anuce B dai.

Paz6uenne 3amaun Ha noazanaun. [logmporpammer (mpouenyps! U pyHkuun). Pekypeusi.
PexypcuBubie 00bekTHI ((hpakTansr). PekypcuBHble mpoueaypsl U ¢yHKuuu. Vcmons3oBaHue
CTeKa Ul OpraHu3allui PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue craHnapTHOM OMONMOTEKU si3bIKa MporpammupoBaHus. llogkmoueHue
OMONIMOTEK MOANPOrpaMM CTOPOHHUX NPOHM3BOIUTENEH. MOIYNBHBIM MPUHIMI TTOCTPOCHUS
IPOTPaMM.

UYucnennsle MeTo/ibl. TouHOE M MPUOIMKEHHOE peleHus 3aJaun. YHucaeHHbIe METOIbI
peleHusl ypaBHEHUI: MeToa Inepebopa, METOJ NOJOBUHHOrO jeneHus. IlpubmmxénHoe
BBIUMCIICHUE JUIMH KpUBBIX. Beluncinenue miomazaei Guryp ¢ mOMOIIbIO YHUCIEHHBIX METOJIOB
(MeTo MPSAMOYTOJIBHUKOB, MeTOA Tparnenuil). [Tonck makcumMmyma (MMHUMYMa) (QYHKIIUN OJHOM
NIEPEMEHHOI METO0M IIOJIOBUHHOTO JIEJICHUS.

O06paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE PYHKIUY S3bIKa IPOTPAMMUPOBAHUS TS
00pabOTKH CHUMBOJBHBIX CTPOK. AITOpPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCUET
KOJIMYECTBA TOSABIEHUN CHUMBOJIAa B CTPOKE, pa30MEeHHE CTPOKM Ha CJIOBa MO MPOOETbHBIM
CHUMBOJIaM, ITOUCK MOJICTPOKU BHYTPH JAaHHOM CTPOKH, 3aMEHA HAaUJEHHOW NIOJICTPOKH HA IPYTYIO
CTpoky. I'eHepanust Bcex CJIOB B HEKOTOPOM aidaBHUTE, YIOBIETBOPSAIOIINUX 3aJJaHHBIM
orpanuueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl U MOCIIEIOBATENbHOCTH 4Kcell. Boluncienne oOO0OIIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MacCHBa WJIM YHCIOBOH MOCIEI0BATEIbHOCTH (CYMMBI, NMPOU3BEIACHUS, CPEIHETO
apu(METHUECKOro, MUHUMAJIHOTO M MaKCHUMAaJbHOI'O 3JI€MEHTOB, KOJHYECTBA 3JIEMEHTOB,

YIOBIIETBOPSIONINX 33JTAHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHS B MACCHBE.



CopTtupoBka 0AHOMEpPHOro Maccuba. [IpocTeie METOBI COPTUPOBKU (METOJ MY3bIPhKa,
METO/T BBIOOpa, COpTUPOBKA BcTaBkamu ). CopTUpOBKa cusiHUEM. BeICTpast copTHpoBKa MaccuBa
(amroputm QuickSort). JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymMepHBbIE MacCHBBI (MaTpullbl). AJITOPUTMBI OOpPaOOTKM JABYMEPHBIX MaCCHUBOB:
3al0JIHEHUE JBYMEPHOIO YHKCIOBOTO MacCHMBa IO 3aJaHHBIM IMpaBHJIaM, MOUCK 3J€MEHTa B
JIBYMEPHOM MAaCCHBE, BHIYMCIIEHHE MAaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOI[OB IBYMEPHOT'O MacCHBa.

NudopMannoHHbIe TEXHOJIOTHH

TexcroBslit mpoueccop. Penaktuposanue u popmaruposanue. [Iposepka opporpadun u
rpamMMatuku. CpeacTBa IMOMCKAa M aBTO3aMEHbl B TEKCTOBOM Iporeccope. Mcmonb3oBaHue
ctiiieid. CTpyKTypUpOBaHHBIE TEKCTOBble NOKyMeHThl. CHOCkH, oriaBineHue. KomnekrtuBHas
pabota ¢ jokymeHTamu. ITHCTpyMEHTHI PeLIeH3UPOBaHMS B TEKCTOBBIX Iporieccopax. O0maunble
ceppuchl. JlenoBas nepenucka. Pedepar. [IpaBuna uutupoBanus UCTOYHUKOB U OOPMIICHUS
oubmuorpaduueckux ccoutok. OdopmiieHue Cucka TUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEPCTKOM TekcTa. TexHWYeckue cpeicTBa BBojAa Tekcra. Crenuain3upoBaHHBIE CPEICTBA
pEeIaKTHPOBAHUS MATEMAaTUYECKUX TEKCTOB.

Ananu3  pganHbeix. OCHOBHBIE 33/Jlaud  aHaJIM3a JAHHBIX: [POTHO3UPOBAHUE,
KJIacCU(UKaNus, KIacTepu3alus, aHaiu3 OTKIoHeHuH. [locienoBaTenbHOCTh PEIICHUs 33aq
aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JTAHHBIX, BEIOOD W/MIH
MOCTPOEHHE MOJIeNI, MPeoOpa3oBaHUE MAHHBIX, BU3YyaIM3allds JaHHBIX, HHTEPHIpETAIUsI
pe3yabpTaToB. [IporpaMMHBIE CpeCTBAa M MHTEPHET-CEPBUCHI /71 00paOOTKH U MPEICTABIICHHUS
naHHbIX. bonpinue manHpie. MammHHOE 00yueHne. HTeUIeKTyanbHbIN aHAIN3 JaHHBIX.

AHanM3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONUIl. BhIUuCICHHE CyMMBI, CPEIHETO
apudMeTHYecKoro, HauOoOJbIIer0 (HAUMEHBIIETO) 3HAYCHMs] JWara3oHa. BeruucieHue
Kod(uimenTa Koppensiuu ABYX psAIoB HaHHBIX. [locTpoeHne CTOMOYATHIX, JIMHEWUYATHIX H
KpyroBeix nuarpamm. [loctpoenue rpadukoB ¢pynkuwmii. [lonbop nuuuu TpeHaa, pemieHne 3aaad
MPOTHO3UPOBAHUA.

UucneHHoe pelieHre ypaBHEHHI ¢ OMOIIbIO Toa0opa mapaMerpa. OnTuMusanus Kak
MOWCK HAWJyYIlIero pelIeHUs B 3aJaHHBIX ycnoBusx. llenmeBas GyHKIUs, OrpaHUYCHHS.
JlokanbHble W TI00aNbHBI MUHHUMYMBI 1I€TIeBOW (QyHKIuu. PemeHue 3agad ONTHMH3AINH C

MOMOIIBIO AJIEKTPOHHBIX TAOJIHUII.

11 KJIACC



Teoperudyeckne 0CHOBbI HH(POPMATHKH

Teopernueckue MoaxoAbl K OIEHKE KOJMYECTBAa MHQPOpMAIMH. 3aKOH aJJUTHBHOCTU
uHpopmanuu. Popmyna Xapriau. Madopmarus u BepostHocTb. Popmysia [1lenHoHAa.

Anroputmsl cxatust fanHbeIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI C3KaTHS IAHHBIX C TIOTEPSIMU. Y MEHBIICHHUE TTTyOUHBI KOJIMPOBAaHUS [BETA.
OcHoBHbIE ueu anroputmon cxatus JPEG, MP3.

CkopocTh mepenauyn JaHHBIX. 3aBUCUMOCTh BPEMEHHU Mepefayd oT WH(GOPMAIMOHHOTO
00b€Ma JAHHBIX M XapaKTEPUCTUK KaHala CB3W. [IpWYWHBI BO3HUKHOBEHHUS OIIMOOK IpH
nepenave qaHHbBIX. Koibl, Mo3BosIsifonme 00HapyKUBATh U UCIIPABIIATH OITHOKHU, BOSHUKAIOIIHE
npu nepenadye naHHbiX. Paccrosinue Xsmmunra. KoaupoBanue ¢ nmoBTopeHueM O6mToB. Kogbl
X3MMUHra.

Cuctembl. KoMnoHeHTHI cucTeMbl 1 uX B3auMoeiictBue. CUCTeMHBINA dPQEKT.
VYnpasnenue kak uHGOpMaIIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Mopnenn wu wmonenupoBanue. llens wmogenupoBanus. COOTBETCTBHE  MOJIEIH
MOJICTTUPYEMOMY OOBEKTY I TpOILECCy, edu MoaenupoBanus. GopManu3zanus IpUKIaTHBIX
3ajad.

[IpencraBienue pe3yabTaTOB MOJEIMPOBAHUS B BHJE, YAOOHOM Uil BOCHPUSITUS
yenoBekoM. ['paduyeckoe npencraBieHue JaHHbBIX (CXEMbI, TAOJIHIIBI, Tpa(UKH).

I'padbr. OcHoBHble nousATusA. Bunel rpagos. Onucanue rpadoB ¢ MOMOLIBI0 MaTpPHIL
CMEXHOCTH, BECOBBIX MATPHIl, CIHCKOB CMEKHOCTH. PelleHne anropuTMHUYECKHX 3aj1ad,
CBSI3aHHBIX C aHAINW30M rpadoB (MOCTPOEHHE ONTUMAIBLHOTO MYTH MEX]y BepIinHamu rpada,
ONpejiefieHue KOJIMYECTBA pA3IMYHbIX IyTeH MEXIy BEpIIMHAMU OpPUEHTUPOBAHHOTO
AIUKINYecKoro rpada).

Hepens. bunapuoe nepeso. [lepeBbs nmoucka. Criocods 00xonaa aepea. [IpencraBnenue
apu(MeTUYECKNX BBIPAKEHUM B BUJE JAepeBa. JIMCKpPETHBIE UTPHI JBYX HTPOKOB C TOJTHOM
unpopmanueit. [loctpoenne paepeBa mepedbopa BapUAHTOB, OINUCAHUE CTPATETUH WIPHI B
TabnuyHON (hopme. BBIMTPHIITHBIC U MPOUTPHILITHBIE TTO3UINH. BHIUTPHIIIHBIE CTPATETHH.

CpenctBa HMCKycCTBEHHOro MHTeiiekTa. (CepBHUCHI  MAIIMHHOTO MEpeBOJla U
pacmo3HaBaHus YCTHOU peur. KorHutuBHBIE cepBUCHl. neHTH(UKAIUS 1 TOUCK N300pakeHUH,
pacno3HaBanue Juil. CamooOydarommuecss CcHUCTeMbl. VICKyCCTBEHHBI HHTEIJIEKT B

KOMITIBIOTCPHBIX UI'pax. Hcmons3oBanne METOJ0B MCKYCCTBCHHOI'O MHTCIIJICKTA B O6yanOHIHX



cuctemax. Mcnonp30BaHne METOIOB UCKYCCTBEHHOTO MHTEIUIEKTa B poOoTOTeXHUKE. IHTepHET
Belel. [lepcnekTuBbI pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYaIbHbIX cucTeM. HelipoHHBIE CeTH.

AJITOPUTMBI M IPOrPAaMMHUPOBAHHE

®opmanuzanus noHATHd anropurMma. MammHa TelOpUHra Kak yHHBEpCAJIbHAs MOJEIb
Bbluncienuil. Tezuc Yépua—Twropunra.

OneHka cl10XHOCTU BbluMcIeHU. BpeMs paboTel 1 00bEM HCIIONB3yeMOI MaMsITH, UX
3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OLEHKa aCUMITOTHYECKON CIIOXKHOCTH
AITOPUTMOB. AJITOPUTMBI NMOJTMHOMHUANIBHON cioxHOCTH. [lepeGopubie anroputmsl. [Ipumepsr
Pa3IMYHBIX AITOPUTMOB PELICHUSI OJAHOU 3a/1a4d, KOTOPbIE UMEIOT PA3INYHYIO CIIOKHOCTD.

[Touck npocTeIX yucen B 3aJaHHOM JUANa30HE C IOMOIIBIO AJITOpPUTMa «PELIETO
DparocdeHnay.

MHoropa3psiHbIe TeNbIe YMCITa, 33Ja91 JUTHHHON apu(METHKH.

CrnoBapu (accollMaTHBHBIE MAacCCUBBI, OTOOpakeHus). Xomi-radnuiel. [locTpoenue
an(aBUTHO-YaCTOTHOTO CJIOBApS JJIs 33JaHHOTO TEKCTA.

Creku. AHaITU3 MPAaBUIBHOCTH CKOOOYHOTO BRIpAKCHUS. BrIauciieHne apu)MeTHIECKOTO
BBIPXCHMSI, 3aIIMCAHHOTO B TIOCT(OUKCHON (opme.

Ouepenu. Mcnionbp3oBanue o4epeu i BPEMEHHOTO XpaHEHUS JaHHBIX.

AnroputMmsl Ha rpadax. [ToctpoeHrne MUHMMAaTbHOTO OCTOBHOTO JEpeBa B3BEUICHHOIO
CBSI3HOT'O HEOpUeHTHpoBaHHOro rpada. KommuecTBO pa3inuuHbIX NyTed MEXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO ALUKINYeCcKOoro rpada. Anroput™m JleUKCTpsl.

JlepeBbs. Peanuzanus aepeBa ¢ HOMOIIBIO CCBUTOUHBIX CTPYKTYP. J{BonyHbIE (OMHApHBIE)
nepeBbs. [locTpoeHue nepeBa A 3aAaHHOTO apU(METHYECKOTO BBIpAXKEHUS. PeKypcuBHBIE
anropuTMBI 00X0/1a Aepesa. VMcrnonp3oBaHue cTeka U ouepenu A 00xo/ia aepena.

JluHaMuyeckoe NpOrpaMMHUPOBAaHME KaK METOJ PEIIeHHUs 3a7ad C COXPaHEHHEM
MPOMEKYTOUHBIX  PE3ylbTaTOB. 3aJaud, pelaeMble € TOMOILIBID  JUHAMUYECKOIO
MIPOTPaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (DYHKUIUN, MOACYET KOIUYECTBA BApUAHTOB,
3a/1a4M ONTUMHU3AIIHIH.

[TonstTre 00 OOBEKTHO-OPUEHTHPOBAHHOM MpPOrpaMMUpOBaHUU. OOBEKTHl M KIIACCHI.
CaoiicTBa 1 MeTOIbI 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. PazpaboTka mporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MO1X01a. THKanCymsaus, Haciae10BaHue, MOJTMMOP(HU3M.
Cpenpl ObICTpOit pazpaboTku mporpamM. [IpoekTupoBanue uaTepdeiica moap30BaTENs.

Hcnonp30BaHMe TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB IS TOCTPOCHUS MHTEpdeiica.



O630p SA3BIKOB IPOTrpaMMHUPOBAHU. ITonsTue o nmapagurmMax nporpaMmMupOBaHUs.

NudopManmoHHbIEe TEXHOJIOTHH

Oranbl  KOMIBIOTEPHO-MATEMAaTUYECKOTO  MOJIEJIMPOBAHUS: IOCTAHOBKA  3aJayH,
pa3paboTKa MO/IeTH, TECTUPOBAHKUE MOJIENIN, KOMITBIOTEPHBIN SKCIIEPUMEHT, AaHATIN3 PE3YJIbTATOB
MOJIEJIUPOBAHUSI.

Jluckperusanusi mpu MaTEeMaTUYECKOM MOJICIMPOBAHUHM HENPEPHIBHBIX IPOLIECCOB.
MonenupoBanue aBuxeHus. MojenupoBaHue OHOJIOTMYECKHX CHCTEM. MaremMaTH4ecKue
MOJIeJIM B 9KOHOMUKE. BrIuucnurenbHble SKCIIEPUMEHTHI ¢ MOJIETISIMHU.

OO6paboTka pe3yabTaTOB JKCHEpUMEHTa. MeTon HauMMeHbIIMX KBaapaToB. OleHKa
YHCIIOBBIX TAPAMETPOB MOJIETTUPYEMBIX 0OBEKTOB U MpolieccoB. BoccTaHOBIEHUE 3aBUCUMOCTEM
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepositHocTHbIe Mosienu. Metoast MonTte-Kaprio. UMuTtannonHoe MoieTupoBaHue.
CucTeMbl MacCOBOTO OOCITYKHBAHHUS.

Tabnuunbie (pensnroOHHbIE) 0a3bl NaHHBIX. TaOiMila — MpeACcTaBICHUE CBEIACHHH 00
OOHOTHIHBIX 00bekTax. Iloie, 3amuce. Kirou tabnunel. PaboTta ¢ roToBoi 0a30i JaHHBIX.
3anonnenue 6a3bl naHHbIX. [louck, copTupoBKa U GUIBTPALUS TaHHBIX. 3apPOCHl Ha BHIOOPKY
JIAaHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiemsie most B 3anpocax.

MHuorotabiauunble 0a3bl JaHHBIX. TUIIBI CBsI3el MeX Iy TabnuiaMu. BHemHui Kioy.
[{enocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIHMYHBIM 0a3aM JaHHbBIX.

Nurtepuer-npriioxenus. [IonaTHe 0 cepBEpHON U KIIMEHTCKOM YacTaX caita. TexHonorus
«KIJIUEHT — cepBep», e€ JoCTOMHCTBA U HenocTaTku. OcHoBbI si3bika HTML 1 kackanHbix a0l
cruneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmel Ha BeO-cTpaHUIIe.

Pa3mernienue BeO-caiiToB. Ycmyra xocTuHra. 3arpyska (aitioB Ha CaiT.

BBoa n3o0paxeHuil ¢ UCHOIb30BaHUEM Pa3IMUHBIX HHU(POBBIX yCTPOHUCTB (LU(POBBIX
¢doToannapaToB 1 MUKPOCKOIIOB, BUJIEOKaMep, CKaHEPOB U JPYTux ycTpoicTB). ['paduueckuit
penaktop. Pazpemenne. KagpupoBanue. HcmpaBinenue mnepcnektuBbl. [ 'ucTorpamma.
Koppeknus ypoBHeit, koppekius mBeta. OdeciBeurBaHne IIBETHBIX H300pakeHuid. PeTyib.
Pabora c obnactsamu. OunbTpsl.

Muorocnoitasle nzo0paxenus. TekcroBeie crmon. Macka cnosi. Kananel. CoxpaHeHue
BbIleTIeHHOW oOmactu. [loaroroBka winmfOCTpanmii  ans  BeO-callTOB. AHHUMHUPOBAHHBIE

M300paxeHus.



Bekropnas rpaduka. [Ipumutussl. M3MeHeHune mopsaka 31eMeHTOB. BrlpaBHUBaHME,
pacnpenenenue. I'pynnuposka. Kpusble. @opmaTsl BEKTOPHBIX pUCYHKOB. lcmonb3zoBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUIA.

[IpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Mozeel. CeTOUHbIe MOJIEIH.
Marepuansl. MoznenupoBaHue MCTOYHHUKOB OcBelleHus. Kamepbl. AQJUTUBHBIE TEXHOJIOIHH
(3D-mpunTepsl). [ToHsATHE O BUPTYaIbHOI PEAIbHOCTH U JIONIOJTHEHHON PeabHOCTH.

IJDTAHUPYEMBIE PE3VJIbTATDI OCBOEHUMA ITPOI'PAMMBI 10
MHO®OPMATHUKE (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBILEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3YNIbTaThl OTPAXKAIOT TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAaThCS ~ COOPMUPOBAHHON  BHYTPEHHEH MO3MIMEH  JMYHOCTH, CHCTEMOMN
IICHHOCTHBIX ~OPUCHTAIMi, TO3UTHBHBIX BHYTPCHHUX YOCXKICHUH, COOTBETCTBYIOLIMX
TPpaAUIUOHHBIM HEHHOCTIAM pOCCHfICKOI‘O O6III€CTBa, paciIupCHHC JXKU3HCHHOI'O OIIbITA WU OIIbITa
NESTCIIBHOCTH B MPOIECCe peau3aldyd CPEACTBAMHU Y4eOHOTO TpeaMeTa OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHOM eI TEIbHOCTH.

B pesynbrare u3ydenus mHpOpMaTHKH Ha ypOBHE CpPEIHEro OOIIEro oOpa3oBaHUs Y
oOyuatotierocst 0yayT c(hopMUPOBAHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI:

1) rPa’KIAHCKOT0 BOCIIUTAHMSA:

OCO3HAHUEC CBOUX KOHCTUTYLUHMOHHBIX IIpaB H 065[3aHHOCTeI\/’I, YBAXXCHHUEC 3aKOHa H
MPaBOIOPAJIKA, COONIOJIEHHE OCHOBOIMOJATAIONIMX HOPM HH(POPMAIIMOHHOTO TIpaBa U
WH(OPMAIIMOHHONH 0E€30MacHOCTH; TOTOBHOCTh MPOTUBOCTOSATH HJCOJOTHU HKCTPEMH3MA,
HAI[MOHATN3Ma, KCEHO(POOUH, NUCKPUMHUHAIIMHM IO COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAallMOHAJIbHBIM ITPU3HAKAM B BUPTYAJIbHOM ITPOCTPAHCTBEC,

2) NATPUOTHYECKOT0 BOCIIUTAHUS

HEHHOCTHOC OTHOHMICHUEC K UCTOPHUYCCKOMY HACICIHUIO, NOCTHXXCHUAM Poccun B HayKe,
HCKYCCTBE, TCXHOJIOTHAX, IIOHHMAHUC 3HAYCHHA I/IHCbOpMaTI/IKI/I KaKk HayKM B JKHU3HHU
COBPEMEHHOT0 00IIeCTBa;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA: COPMUPOBAHHOCTH HPABCTBEHHOTO

CO3HaHMHs, OSTUYCCKOI'O ITIOBCACHUA,



CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUDPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM 4uciie B ceTu HTepHeT;

4) ICTETUYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO U TEXHHUYECKOTO
TBOPYECTBA; CIOCOOHOCTh BOCIPHUHUMATh pa3IWYHbIE BHJBI HCKYCCTBa, B TOM YHCIE

OCHOBaHHOTO Ha
WCIIOJIb30BaHUY MH(POPMAITHMOHHBIX TEXHOJIOTHIA;

5) (pu3uYecKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTH 3J0pPOBOTO M Oe3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOI'O
OTHONICHUSI K CBOEMY 3[I0POBBIO, B TOM 4YHCIIE 3a CYET coOoieHus: TpeOoBaHUil Oe30macHoiM
9KCIITyaTalluu CPEACTB MHPOPMAIIMOHHBIX ¥ KOMMYHUKALIMOHHBIX TEXHOJIOTHI;

6) TPY0BOT0 BOCIIMTAHUS:

FOTOBHOCTh K  AKTUBHOW  JEATEIBHOCTH  TEXHOJOTHMYECKOM M  COUHUAIBHOMU
HAIPABIEHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, INIAHUPOBATH U CAMOCTOSITEIIBHO BBIMIOTHSATH
TaKylo JCSITeIbHOCTh, MHTEpeC K cdepaM MpodecCHOHATBLHON IesATSIIbHOCTH, CBS3aHHBIM C
nH(OPMATUKOH, MPOrpaMMUPOBAHUEM U MH(GOPMAITMOHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha
JOCTHKEHUSX HAayKH MH(POPMATHKUA U HAYYHO-TEXHUYECKOTO MPOrpecca, YMEHHE COBEpIIATh
OCO3HAHHBIHN BEIOOp OyayIIei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUU BCel

JKHU3HU,

7) IKOJIOTHYECKOT0 BOCIIMTAHUS:

OCO3HaHHUE TN100aIbHOI0 XapaKTepa dKOJOTHYECKUX MPOo0JIeM U MyTeil UX pelieHusl, B
TOM YHCIIE ¢ YYETOM BO3MOXKHOCTEN MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII;

8) LHEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, TOCTHXKEHUSAM HAYyYHO-TEXHMUYECKOTO Mporpecca U oOIIEeCTBEHHON MPaKTUKH,
3a CY€T MOHUMAaHUS POJM HMH(YOPMALMOHHBIX PECYPCOB, HMHPOPMAIMOHHBIX IPOLIECCOB H
MH(OPMALIMOHHBIX TEXHOJOTUHN B YCIOBUSAX IUPPOBOM TpaHchopmanuu MHOTUX cdep KU3HU
COBPEMEHHOr0 OOIEeCTBa; OCO3HAHME LIEHHOCTH HAy4yHOM [1eATeNbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh IPOEKTHYIO U

HCCICO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.



B mpouecce n0CTHKEHUS JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHMS MPOrpamMMbl IO
uHpOpMaTUKE Yy  OOYYaIOIIMXCS  COBEPIICHCTBYETCS  SMOIMOHAJIBHBIA  WHTEIUICKT,
Ipernoiararomuil copMUpPOBaHHOCTH:

CaMOpETyJINPOBaHMS, BKJIIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEAEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U MPOSABIATh I'MOKOCTh, OBITh OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHMBAlLlUH,
BKJIFOYAIOLIEN CTPEMJICHHE K JIOCTUKEHUIO LIEIIU U YCIIEXY,

ONTHMH3M, NHULIMATUBHOCTb, YMEHUE AEHCTBOBATh, HCXOMS U3 CBOMX BO3MOXKHOCTEH; SMIIaTUH,
BKJIIOYAOLIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIIBHOE COCTOSHUE APYIHX, YUUTHIBATH €r0 IpU
OCYILECTBJIEHUY KOMMYHUKAIUH, CIOCOOHOCTh K COYYBCTBUIO M CONEPEKUBAHUIO; COLUATIBHBIX

HAaBBIKOB, BKJIFOYAKOIIHUX CIIOCOOHOCTH BBICTPanBATb OTHOHICHUA C APYT'UMHA

JFOABMU, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbprare m3yueHuss mHQOpPMATHKH Ha YpOBHE CpeIHEro oO0Iero oOpa3oBaHUS Y
oOydaromerocss OyayT cQOpPMHUPOBaHBI METANpPEIMETHBIC pPE3YJIbTAaThl, OTPAKCHHBIC B
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBUSAX, & UMEHHO — IO3HABATEIbHbIC YHUBEPCAIbHBIE yUCOHbBIE
NEHCTBUS, KOMMYHHKATHUBHBIE  yHUBEpPCAJIbHbIE  Yy4eOHbIE JCHCTBHS, PETYISTUBHBIC

YHHMBEpCaIbHbIE yUeOHbIE IEHCTBUS, COBMECTHAS JESTENbHOCTD.

IMo3naBaTeIbHBIE YHUBEPCAIbHbIE YUeOHbIE TelicTBHs 1)
0a3oBble JIOTUYeCKHUe AelicTBUS:
CaMOCTOSITENILHO (POPMYIIMPOBATH U AKTYAJIU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €&

BCECTOPOHHE; yCTaHABIIUBATh CYLIECTBEHHBIN MIPU3HAK WIA  OCHOBaHHSA
UIs  CpaBHEHUS,

KJIacCupUKauu U OOOOIIEHMS; ONpeNesITh LEIu AEATEeIbHOCTH, 3aJaBaTh IMapaMeTpbl U
KPUTEPUH WX JOCTIDKEHHS, BBIABIATH 3aKOHOMEPHOCTH ¥ TNPOTHBOPEUYUS B
paccMaTpuBaeMbIX SIBJICHUSX; pa3palOaThiBaTh IJIaH PEHICHUS MPOOJIeMbl C Y4ETOM
aHaJIN3a UMEIOLINXCS

MaTepHaIbHBIX M HEMaTEePHUATBHBIX PECYPCOB; BHOCUTh KOPPEKTHBHI B ICATEIBHOCTD, OIICHUBATh

COOTBCTCTBUC PC3YJIbTATOB IICJIAM,



OIICHUBATh PUCKU TMOCIEACTBHIA NEATEIHHOCTH; KOOPAMHHUPOBATH W BBIMIOJHATH pPabOTy B

YCIIOBHSIX peaJbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS; Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU

pelIeHUH KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJICTh HaBBIKAMH y4E€OHO-HCCIICIOBATEIHCKON 1 MPOSKTHOM ACSATEIHPHOCTH, HaBBIKAMHU
paspernieHust mpobeM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOOB
pEIICHUST TIPAKTUYCCKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX METOJOB IMO3HAHMS; OCYIIECTBIISITh
paziuyHble BBl JACATEIBHOCTH [0 TOJYYCHHIO HOBOTO 3HAaHMs, €ro HHTEpIIpETaluHy,
peoOpa30BaHUIO M TPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX CUTYAIIHUSX, B TOM YUCIIC PU CO3TAHHUH
Y4EOHBIX U COIMAIBHBIX MPOCKTOB; (DOPMUPOBATH HAYYHBIN TUI MBIIIJICHHS, BIAICTh HAYIHOU
TEPMHUHOJIOTUEHN, KITIOUEBBIMU
HNOHATUSAMH ¥ METOJAaMH; CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEIbHOM

NEeITEIbHOCTH U
YKU3HEHHBIX CUTYAIUSIX; BBISIBISATH IPUUMHHO-CIICACTBEHHBIE CBSI3H M aKTyaIM3UPOBATh 3a7a4y,
BBIJIBUTATh THUIIOTE3Y €€ pEIIeHUs, HAaXOAWTh apryMEHTHl HJisi JO0Ka3aTelbCTBa CBOUX
YTBEPKJICHH, 3a71aBaTh TapaMeTPhl U KPUTEPHUH PEUICHUS; aHATTU3UPOBATH MOTYUECHHBIE B X0
pelieHus 3a/1a4u Pe3yJIbTaThl, KpUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX; 1aBaTh

OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIMBIT; OCYIIECTBISAThH

HeHeHaHpaBHeHHHﬁ ITOUCK IIEPCHOCA CPCACTB U CII0CO00B JIENCTBUS B

npodeCCHOHATBHYIO CPEy; YMETh MEPEHOCHUTh 3HAHUS B TMO3HABATEIBHYIO U MPAKTHUYECKYIO
oOJactu

KUBHCACATCIBbHOCTH, YMCTb HHTCIPUPOBATL 3HAHUA U3  PaA3HBIX

MPEAMETHBIX 00JIaCTeH;
BBIIBHUT'aTh HOBBIC UJICH, npezmaraTL OpPIl"PIHEU'[BHI:IG moaxoabl 1 peHICHI/ISI, CTaBUTH
POOJIEMBI H 33J1a4H, JOITYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmeii:
BJIaZICTb HABBIKAMHU IIOJTYYCHHA I/IHCbOpMaI_[I/II/I N3 HCTOYHHMKOB Pa3HbIX THIIOB,

CaMOCTOATCIIBHO OCYHIECTBJIATH IIOMCK, aHAJIM3, CUCTEMATU3AOUI0O U HHTCPIPETAHUIO



I/IHq)OpMaLII/II/I Pa3jIMYHbBIX BUAOB U q)OpM OpCACTaBJIICHUA, CO3AaBaTb TCKCTHI B Pa3JIMYHBIX

dbopmarax ¢ yuéTom Ha3HauYCHUS HHPOPMALIUH U

[IEJIEBOM ayJAUTOPUH, BBHIOMpAs ONTUMANbHYIO (OPMY TMPEICTABICHUS W BHU3YyalU3alluHy,
OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaI_II/II/I, €€ COOTBETCTBHUE IIpaBOBbIM U

MOpalIbHO-ITUUECKUM  HOpPMaMm;  HUCIOJB30BaTh  CpeAcTBa  HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~TEXHOJOTHIl B pEIICHWH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
OpraHM3aIMOHHBIX 337a4 ¢ COONIOJICHHEM TPeOOBAHUN IPrOHOMHKHU, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX M AITUYECKUX HOPM, HOPM HUHGOPMaIMOHHON

0€3011aCHOCTH;, BJIa/IeTh HaBbIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(OpMaIiy, HHPOPMALMOHHOM

0€e30aCHOCTH JIUYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCcTBUS

1) o0ImeHune: OCyILECTBIATh KOMMYHUKALIUU BO
Bcex cepax KHU3HHU;
pacrio3HaBaTh HeBepOAIbHBIC CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHE COLUAIBHBIX

3HAKOB, paCIlO3HABATh IIPCAIIOCBIIKHU KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ Hu CMAT4aTh KOH(I)J'II/IKTLI; BI1aACTb

Pa3IMYHbIMU crioco0aMu OOIIEHUS U B3aUMOJEHCTBYS, apryMEHTHPOBAHHO

BECTHU JUAJIOT, YMCTh CMATYATh KOH(i)J'II/IKTHBIe CUTyalluu, pa3BépHYTO " JIOTUYHO H3J1aratb CBOXO

TOYKY 3pEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeECTHAs JiesITeJIbHOCTh: ITOHUMATh U

HCIIOJIb30BATh MIPEUMYILIECTBA KOMAHIHOU U

WHJIMBUIYAJIbHOU paObOTHI; BEHIOMPATH TEMATUKY U

METO/Ibl COBMECTHBIX JIEUCTBHI C YIETOM 00X

HMHTEPECOB U

BO3MOXXHOCTEH KaXKJIOI0 WiIeHAa KOJUIEKTHBA; MPUHUMATh LIEJIM COBMECTHOM JESTEIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH AECHUCTBUS 11O UX JOCTHKEHUIO: COCTABIIATH IUIAH JCUCTBUN,
pactpenensiaTb pojid ¢ y4€TOM MHEHHH YYaCTHUKOB, OOCYXJaTh PE3yJbTaThl COBMECTHOM
paboThHI; OIIEHMBATh KAueCTBO CBOEr0 BKJIAaJa W KaXJIOTO YYaCTHHKA KOMAaHIbI B OOIIHi

pe3ynbTaT



o pa3pa6OTaHHBIM KpUTCpUAM, Ipcajiaratb HOBLIC IMPOCKTHI, OUCHHUBATL HJCU C IMO3ULIUH
HOBHU3HBI, OPUTMHAJIBHOCTH,

HpaKTI/I‘IeCKOf/’I SHAYUMOCTH, OCYIICCTBIIATL TIMO3UTUBHOC CTPATCTUYCCKOC IIOBCIACHUC B
Pa3JIMUHBIX CUTyallUAX,

MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITh WHHUIIMATHUBHBIM.

PeryasiTuBHble yHHBepCcAJIbHbIE YUeOHbIe 1eliCTBHUS

1) camoopranusanms:

CaMOCTOSITENTbHO OCYIIECTBIIATH MO3HABATEIBHYIO JIESTENbHOCTD, BBISBIATH MIPOOJIEMBI,
CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3alaud B OOpPa30BaTENbHOW JEATEIBHOCTH |
JKU3HEHHBIX CUTYalUsX; CAMOCTOSITEJIbHO COCTAaBJISTh IUIAH PELIEHUS NpoOJeMbl C YYETOM
UMEIOLIUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN; JaBaTh

OLICHKY HOBBIM CUTYaLUsIM;

paciiupsaTh paMKH y4eOHOIro IpeJMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUMN; JeNnaTh

OCO3HAHHBII BBIOOP, APTYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PpELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO IIMPOKOM 3PYAUIINU B Pa3HBIX
00J1aCTsAX 3HaHUI, OCTOSIHHO MOBBIIIATH CBON 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B I€ATENBHOCTD, OLIEHUBATh
COOTBETCTBUE pE3YyJIbTATOB IIE€JIIM; BIAJAECTh HABbIKAMU II03HABATENbHON pe(ieKcuu Kak
OCO3HAHHS COBEPIIAEMBIX JEUCTBUH U MBICIUTENBHBIX IPOLECCOB, HX pe3yJIbTaTOB H
OCHOBaHUM, HUCIHOJb30BaTh NpPUEMBI pediexkcuu sl OLIEHKH CHUTYyallMd, BbIOOpa BEPHOIO
pelIeHUs; OLIEHMBAaThb PHUCKM M CBOEBPEMEHHO IPUHUMATh PEIICHHS IO HUX CHUKECHHIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YNIbTATOB AEATEIbHOCTH.

3) NPUHATHSA ce0sl U APYrUX: IPUHUMATD cebs,

IIOHMMasl CBOM HEOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKY; pa3BUBAaTh CIOCOOHOCTh

IMOHUMAaThb MHP C MMO3UIIHUU APYTroro 4€JI0BCKa.



INPEAMETHBIE PE3YJIBTATbBI

B mnpouecce usyuenus kypca HH(POpMaTHKU yriyOnéHHoro ypoBHA 6 10 knacce
oOyyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

BJIQJICHUE TPEJICTABICHUSMH O POJIM MH(POpPMAIMK U CBA3aHHBIX C HEH MPOIECCOB B
NpUpOJIe, TEXHUKE M OOIIECTBE, MOHATHAMH «HH(pOpMAIULy, «MH(GOPMAIMOHHBIN MPOLIECcC),
«CUCTEMa», «KOMITOHEHTBI CUCTEMBI», «CUCTEMHBIH 3(h(heKT», «H(OpMALIMOHHASI CUCTEMaY,
«CUCTEMa YIPaBICHH»; BIIAJCHNE METOJaMH Noucka nHdopMauu B cetu MHTEpHET, yMeHHe

KPUTHYECKU
OLIEHUBATh HH(OPMAIIHIO, MTOYYCHHYIO U3 ceT VIHTepHeT; yMEeHnEe XapaKTepru30BaTh OOIbIINE
JAHHbIEC, TPUBOJUTH MPUMEPHl MCTOYHMKOB MX IOJIYYCHHs] M HAIPABJICHUS HCIOJIH30BAHUS,
yMeHHEe KiacCu(UUIMpPOBaTh OCHOBHBIE 33aJaud aHAIW3a JaHHBIX (MIPOTHO3MPOBAHHE,
KjJaccupukanus, KiacTepus3alus, aHalIu3 OTKIOHEHUi), MOHMMAaTh IOCIEI0BaTEIbHOCTD
peleHus 3ajJad aHajau3a JaHHbIX: COOp NEpBUYHBIX JAHHBIX, OUYMCTKA M OLIEHKAa KadyecTBa
JTAaHHBIX, BEIOOP W/MJIM TOCTPOCHUE MOJIENH, TPeoOpa3oBaHNe JaHHBIX, BU3yalIn3alus JaHHbIX,
UHTEpHpeTalys  pe3yJbTaToB; IOHMMAHME OCHOBHBIX IPUHIMIIOB  YCTpOWCTBA H
(YHKLIMOHUPOBAHUS COBPEMEHHBIX CTALMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHIUI
Pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTHH; BJIa/ICHNE HaBBIKAMH PaOOTHI C ONEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJIAMH
IPOrPaMMHOT0 00eCHeueHus sl pelleHusl y4eOHBIX 3a/1ad 10 BBIOPAHHOM CllelualIn3aluiy;

HaJINYME NPECTAaBICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MUDE, O
0a30BBIX MPUHIUIAX OpraHU3alUM U (PYHKIMOHMPOBAHUS KOMIBIOTEPHBIX ceTei, 00 00Immx
NPUHIUIAX pa3padOTKu W (YHKIMOHHPOBAHUS WHTEPHET-TPHIIOKEHH; TOHUMaHHE YIPO3
MH(pOpMallMOHHON 0€30MacHOCTH, UCIIOJIb30BAHUE METOOB U CPEACTB MPOTUBOAEHUCTBUS 3TUM
yrposam, co0OmatofeHue Mep 0€30MacHOCTH, NPEIOTBPAILAOIINX HE3AKOHHOE PacIpOCTPaHEHUE
NEPCOHANBHBIX JaHHBIX, COONIOJIEHHE TPeOOBaHUI TEXHWKHM OE30MaCHOCTH M THUTHUEHBI TIPH
paboTe ¢ KOMIBIOTEpaMH W APYTUMH KOMIIOHEHTaMH HU(PPOBOTO OKPYKEHUS, TTOHUMaHUE
NPaBOBBIX OCHOB HCIIOJIB30BAaHUSI KOMITBIOTEPHBIX MPOTpaMM, 0a3 JaHHBIX W PabOTHI B CETH
WHTepHeT; HOHUMaHWe OCHOBHBIX MPUHIIUIIOB JTUCKPETH3AIMH PA3IUYHBIX BUJIOB HH(POpPMAIINH,
yYMEHUE ONpeAesaTh HH(POPMAIMOHHBIN 00BEM TEKCTOBBIX, Ipa)UuecKUX U 3BYKOBBIX JAHHBIX

IIpU 3alaHHBIX IMapaMeTpax JUCKPCTU3alUU, YMCHUC ONPCACIIATE CPCAHIOO CKOPOCTL MEpCaaIn



JTAHHBIX, OILICHUBATh N3MEHEHNE BPEMEHH Tepelaul IPY U3MEHEHHH HHPOPMAIIMOHHOT0 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U; YMEHUE HMCIIOJIb30BaTh IIPU PELICHUM 3aJa4 CBOMCTBA
NO3ULIMOHHOM 3alMCU YHCell, JITOPUTMA IIOCTPOCHMS 3allUCH YMCIIA B MO3UIMOHHON cHCTEME
CUHCJIEHUS C 3aJaHHBIM OCHOBAHHEM U IIOCTPOSHMS UUCIIA [I0 CTPOKE, COZIEpIKalllel 3alHUCh 3TOrO
yycjga B MO3MIMOHHON CHUCTEME CUUCIIEHHUS C 33aJaHHbIM OCHOBAaHHEM, YMEHME BBINOJIHATh
apu(MeTHYeCKue Oonepanuy B IO3UIMOHHBIX CUCTEMaxX CYMCICHUS; YMEHHUE BBIIOJIHATD
npeoOpa3oBaHusl JIOTMUECKUX BBIPAKEHHH, MCIOJb3Ysl 3aKOHBl aiareOpbl JIOTUKH, YMEHHE
CTPOUTH JIOTUYECKOE BBIPAXKEHHUE B TU3BIOHKTUBHON M KOHBIOHKTMBHOM HOpMaJIbHBIX (popmax
O 33JaHHOW TaONIWIE HCTHMHHOCTH, HCCIEN0BaTh OOJACTh HCTHHHOCTH BBICKA3bIBAHUS,
COJIEpIKallero NEPEMEHHBIE, pEIIATh HECTIOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMBI YPABHEHMI;
NOHMMaHHE 0a30BBIX AJITOPUTMOB OOpPAOOTKH YUCIOBOHW M TEKCTOBOW HMH(MOpMAIu (3aruch
yycesl B MO3ULMOHHONW CUCTEME CUUCIIEHUS, HAXOXKIEHHE BCEX IMPOCTBHIX YMCET B 33JaHHOM
Juana3zoHe, 00paboTka MHOTOpa3psIHBIX LENbIX YHCEN, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYT'HX),
QITOPUTMOB IOMCKA U COPTUPOBKU, YMEHHE OINPEAENATh CIOKHOCTb H3Y4aeMbIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHUPOBAHUE 3JIEMEHTOB MACCHBA, COPTUPOBKA MAacCUBa, epeOOpHbIE
QITOPUTMBI, JBOWYHBIM IOMCK) W HPUBOAUTH MPUMEPbl HECKOJIBKUX AITOPUTMOB Pa3HOM
CIIO)KHOCTH  JJsl  pellleHus OAHOM  3ajaud; BJIAJCHME  YHHMBEPCAJIbHBIM  SI3IKOM
IporpaMMHUpOBaHus BhICOKOro ypoBHsA (Python, Java, C++, C#), npencraBieHussMU 0 0a30BBIX
TUIAX JAHHBIX M CTPYKTypax JMJaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIIPaBIIAIOLINE
KOHCTPYKLIMM, YMEHHE OCYUIECTBIIATH AaHAJIU3 IPENJIOKEHHOW IpOrpamMMbl: ONPEIENAThH
pe3yabTaThl paboThl MPOrpaMMbl MPH 33JaHHBIX WCXOAHBIX JTAHHBIX, ONPEAETATh, MPU KAKUX
MCXOJHBIX JAHHBIX BO3MOKHO MOJIYY€HHE YKa3aHHBIX PE3YJIbTaTOB, BBISIBISITh JaHHbBIE, KOTOPBIE
MOTyT TpUBECTH K omMOKe B paboTe MporpaMMbl, (GOPMYJIHUPOBATh MPEIIOKEHHUS IO
YIYULIEHUI0 MTPOrpaMMHOTO KOJla; YMEHHE CO3/1aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBbBIE
JIOKYMEHTBI ¥ IEMOHCTPALlMOHHBIE MaTEPHUAIIBI C UCTIOIb30BAaHUEM BO3MOXKHOCTEM COBPEMEHHBIX
IPOTPaMMHBIX CPEICTB M 00JAaUHBIX CEPBUCOB;

YMEHHE UCTO0Ib30BaTh AIEKTPOHHBIE TAOJIUIIBI ISl aHAIN3a, IPECTABIIEHUS U 00pabOTKU
JaHHBIX (BKJIIOYas BBIYMCICHHUE CYMMBI, CpPEIHEro apu(@MeTHYecKoro, HauOOJIBLIETO WU
HaMMEHBIIIETO 3HAaYeHUH, pellieHne ypaBHEHUH, BBIOOP ONTUMAIBHOTO PEleHHs, T000p JIUHUU
TPEHJa, PELIEeHNE 3a1a4 IPOTHO3UPOBAHUS).

B mnpouecce usyuenus kypca HHPOpMATHKU yriyOonéHHoro ypoBHA 6 11 knacce

oOyuaromuMucs OyayT JOCTUTHYTHI CIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:



YMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOABI, JOIYCKAIOIINE OJHO3HAYHOE JEKOAMPOBAHME
coobuieHnii (mpeduKCHbIE KOIBI), WCIOJIB30BATh MPOCTEHININE KOIBI, KOTOPHIE IO3BOJSIOT
oOHapy’KUBaTh U UCIPABJIATh OIIMOKY IpU Nepeaaye JaHHbIX, CTPOUTh KOJ, 00ecreunBaroIuil
HaMMEHBUIYI0 BO3MOXKHYIO CPEJIHIOI JJIMHY COOOIIEHUs MPU M3BECTHOW 4acTOTE CHMBOJIOB,
HOACHATh HPUHLUIBI PabOThl HPOCTHIX ANTOPUTMOB CKaTHsl JAHHBIX; YMEHUE pelaTh
QITOPUTMUYECKHE 3aJ1auH, CBSA3aHHBIE C aHAJIM30M IpadoB (3aJauu NOCTPOSHHS ONTUMAIbHOIO
OyTH MEXJ1y BeplIMHaMHM Tpada, ONpelesieHUs] KOJIMYECTBAa Pa3IMUYHBIX IyTed Mexay
BEPLIMHAMU OPUEHTHPOBAHHOIO AlMKINYECKOro rpada), yMEeHHe HCIOJIb30BaTh JEPEBbs NPH
aHaM3€ M TIOCTPOCHUU KOJOB M JJISi TMPEJICTaBICHHUS apu(METHUECKUX BBIPAKEHUH, Npu
pEIIEeHNN 3a/1a4 [TOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTD JIEPEBO UTPHI 110 3alaHHOMY AJITOPUTMY,
pa3zpabarbiBaTh U1 OOOCHOBBIBaTbh BBIUIPBIINIHYKO CTPATETHIO0 UIPbl; YMEHHUE pa3pabaTbiBaTh U
peanu30BBIBaTh B BUJE MPOrpaMM 0a30BBIE allTOPUTMBI, YMEHHE MCIOIB30BaTh B MPOrpaMMax
JaHHBIE Pa3JIMYHBIX TUIOB C Y4€TOM OrpPaHUYEHHUI HAa JMana3oH MX BO3MOXKHBIX 3HAUYCHUH,
IPUMEHSATh IpPU PELICHUM 3aJa4 CTPYKTYpbl JaHHBIX (CHHCKH, CJIOBapH, CTEKU, OYEpEIH,
JIEPEBbSI), UCIOIB30BaTh 0A30BbIE ONEPALMU CO CTPYKTYPAMU JaHHBIX, IPUMEHATh CTaHIapTHbHIE
U COOCTBEHHBIE IMOANPOrpaMMbI Ui OOpaOOTKM YMCIOBBIX JIAHHBIX M CHUMBOJIBHBIX CTPOK,
UCIIOJIb30BaTh IIPU pa3paboTKe MporpaMm OMOIMOTEKH NOAIPOrpaMM, 3HaTh (YHKLIMOHAIbHbIE
BO3MOYKHOCTH HHCTPYMEHTAJIBHBIX CPEACTB Cpeibl pa3paboTKH, yMEHUE UCTIOIb30BATh CPENICTBA
OTJAJKU NPOrpaMM B cpelie NMPOrpaMMHUPOBAHMs, yYMEHHE JOKYMEHTHUPOBATbh IPOrpPaMMBbI;
yYMEHHUE co3/1aBaTh BeO-CTPAHULIBL;

BJIaJICHHE OCHOBHBIMH CBEJICHUAMU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3AaHUs
U pabOThI C HUMHU, YMEHUE HUCITI0JIb30BaTh TaOJUYHbIE (pEIsSMOHHbIE) Oa3bl JaHHBIX (COCTABIATh
3anpochl B 6a3ax JaHHBIX, BBIMOIHATH COPTUPOBKY U MOMCK 3amKcel B 0a3e JaHHBIX, HATIOJIHATh
pa3zpaboTaHHyI0 0a3y TaHHBIX) U CIIPAaBOYHBIE CUCTEMbI; YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-
MaTeMaTHYeCKUe MOJENM M aHaliu3a OOBEKTOB M IIPOLECCOB: (OPMYIHPOBATH LENb
MOJIEJIMPOBAHUS, BBINOJIHATh AHAIM3 PE3YJIbTATOB, IOJYYEHHBIX B XOJE€ MOJEIMPOBAHUS,
OLICHMBAaTh COOTBETCTBHE MOJIEIM MOJEIMPYEMOMY OOBEKTY WM MPOILEcCy, NPEICTaBIsTh
pe3yiapTaThl MOJEJIHMPOBAHMS B HAIVIAHOM BHJE; YMEHHME OpraHHU30BBIBATh JIMYHOE
UH(POPMALIMOHHOE MPOCTPAHCTBO C HCMOJb30BAHUEM Pa3IMYHBIX CPEJICTB LHU(POBBIX
TEXHOJIOTUH, MOHMMAaHUE BO3MOXHOCTEH IM(POBBIX CEPBHCOB T'OCYIAPCTBEHHBIX YCIYT,
UGPOBBIX  00pa30BaTENbHBIX CEPBUCOB; IMOHMMAaHUE OCHOBHBIX TPUHIMIIOB PaboOTHI,
BO3MOXXHOCTEM M OTpaHUYEHUs INPUMEHEHHUS TEXHOJIOIMM HCKYCCTBEHHOI'O HHTEIUIEKTA B

Ppa3InYHbIX O6J'IaCT${X, HaJIn4uec HpCI[CTaBHeHI/Iﬁ O Kpyre peuracMbIX 3a/1a4 MAllIMHHOT'O 06y‘{CHI/I}I



(pacrio3HaBaHMs, KJIAacCH(PUKALMKM W MPOTHO3UPOBAHMSA) HAIWYHE MPEJICTaBICHUH 00

MCIOJIb30BaHNU MH(POPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMUHbIX TPO(ECCHOHATIBHBIX Cepax.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHMe pa3ae/ioB H TeM (uu¢posbie)
Ne n/m nporpaMmbI B Kourpoabnusie | IlpakTuyeckne | 0o0pa3oBaTe/bHbIE
cero
padoThbI padoThbI pecypchbl
Paznen 1. lludposasi rpaMoTHOCTH
KommnbroTep - yHuBepcanbHOE YCTPOHCTBO
11 00pabOTKH JTaHHBIX 6
1.2 [Tporpammuoe obecnieueHmne 6
13 KomnbrotepHsie cetu )
14 Nupopmannonnas 6e30macHOCTb 7 2
Uroro no pazaeny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nudopmanuu B
2.1 19 2
KOMITBIOTEpE
2.2 OcHOBBI anreOpbl JOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro mo pazneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHpPOBaHHUe
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHbIe aaropuTMBL 8 2




3.3 YuciieHHbIE METOJIBI 5 3
AnTOopuTMBI 00PaObOTKH CUMBOJIBHBIX
34 JAHHBIX > 1
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Utoro no pazneny 44
Paznen 4. UndopmaumoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 Ja”HHBIX 8 3
Utoro no pazneny 14
PesepBHoe Bpems 14
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHHe pa31e/ioB U TeM (uudposbie)
Ne i/ NpOrpaMMbI Beero Koutposabubie | IlpakTudeckue | 00pazoBaTebHbIe
padoThI padoThI pecypceel
Pa3znea 1. Teoperuueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nHGopManmoHHbIe
1.1 10 2.5
TIPOIIECCHI
1.2 MopenupoBaHue 8 2
Utoro no pazneny 18
Paznen 2. AnropurMsl M1 NIporpaMMupoBaHue
2.1 DNEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 16 4.5
POTPaMMHUPOBAHUS
Hroro no pa3zneny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH
KomnbsroTepHo-maremaTnueckoe
3.1 MOJICIUPOBAHHE 8 2
3.2 ba3n1 manHbBIX 10 4
3.3 Be6-caiitbt 14 4




3.4 KomnbrotepHas rpadpuka 8 3.5

3.5 3D-monenupoBanue 8 3
Hroro no pazaeny 48
PesepBHoe Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KosnuyectBo 4yacos DJIEKTPOHHbBIE
Ne Nata uugposbIe
n/m Tema ypoka Kontponrnpie | IlpakTHueckne  ysyyepns o0pa3soBaTe/ibHbIe
Bcero eCVDChI
padoThI padoThI pecyp
TpeboBaHMs TEXHUKH OE30MIACHOCTH U
TUTHUEHBI NIPU paboTe C KOMIIbIOTEpPAMU U
1 JPYrUMH KOMIIOHEHTaMH U(PPOBOTO 1
OKPYXKEHUS
5 [TpuHIMIB pabOTHl KOMITBIOTEPOB U i
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO TITHH. 1
KonTposuteps! BHEIIHUX yCTPONCTB
A ABTOMaTHYECKOE BBIMOJTHEHHE L
IIPOrpamMMBbl IPOLECCOPOM
OnepartnBHas, NOCTOSTHHAS U
JOJrOBpeMEHHasI MaMATh. KoHTposiepbl
5 BHEIIIHUX yCTPOUCTB. IIpsimoit noctym k 1
namsITH
5 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTHH
[Iporpammuoe obecrnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CHUCTEM U 1

MOOWJIBHBIX YCTPOMCTB




CucreMHoOe MPOrpaMMHOE OOecTieueHueE.

8 OnepalmoHHbIE CUCTEMBI

9 Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMUpPOBaHUE

10 HNucTannanus 1 TeHHCTAIUISIHS
MIPOrpaMMHOTO 00ecIIeueHUs
®daiisioBble cUCcTEMBI. [IpuHIUIIBI
pa3MeIeHus] 1 IMEHOBaHUS (HaiiyioB B

11 JoJIroBpeMeHHoM mamsatu. [11aGmonb! s
OMHCaHUA rpynin (aitnon
3aKoHO0aTeNILCTBO Poccuiickoit

12 ®denepannu B 0071aCTH MPOTPAMMHOTO
o0ecrieueHnst U JaHHBIX
[IpuHIMITBI TOCTPOEHUS U anlapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEM.
CerteBble MPOTOKOJIBI

14 Cetp UnTepHer

15 Pa3nenenne IP-cetn Ha mojaceTH ¢
TTOMOIITbIO MacCoOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHKE
Buasl nestensHoctu B cetn UTHTEpHET.

17 Cepsucsl UntepHera. ['ocynapcTBeHHbIe
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNudopmanmronnas 6e30macHoCTb




19

Bpenonocusle mporpaMmmHoe
oOecrieyeHre 1 MEeTo bl OOPHOBI C HUM

20

[IpakTuyeckas pabora o Teme
"AHTUBUPYCHBIE IPOIPaMMBbI"

21

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PesepBHOE KOMpPOBaHHE.
[TaposibHas 3amura apxuBa

22

HIudpoBanue JaHHBIX

23

Anroputm mudpoBanus RSA.
Creranorpadus

24

[TpakTuyeckas pabora no Teme
"UludpoBanue qaHHbIX"

25

WNudopmanus, 1aHHbIE U 3HAHUS.
WNHpopmanronHsie mponeccs B IpUpo/IE,

TEXHUKE U O0I[ECTBE

26

HenpepsiBHBIE U TUCKPETHBIE BEITMUUHBI
u curHansl. Heo6xoaumocTs
JTUCKpeTHU3aIuu nHhopMaIiy,
MpeIHa3HAYEHHOM JIJIs1 XpaHEHUS,
nepenayn u o0paboTKU B IIU(PPOBBIX
CHCTEMax

27

JIBonuHOe KogupoBaHue. PaBHOMepHBIE
Y HEpaBHOMEPHBIE KOJIBI.
JlexonupoBaH#e COOOIICHHUIA,
3aIlIMCAHHBIX C ITIOMOIIBO
HEPAaBHOMEPHEIX KOHOB




VYcenosue @ano. Iloctpoenue

28 OJTHO3HAYHO JIEKOAUPYEMBIX KOJIOB C
nomortpio aepesa. I'pad An. A. Mapkosa
EnuHuts! u3sMepeHust KoJIu4yecTBa

29 uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIMYeCTBa UH(OpMAIIH

30 CucTeMbl CUYUCTICHHS

31 IlepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B IPYTYIO
JlBon4Has1, BOCBMEpUYHAS U

32 HIECTHAIATePUYHAS CUCTEMBI
CUHCIICHUS, CBS3b MEXKTY HUMHU
JIBonyHas, BOCbMepUYHas U

33 HIECTHAIaTePUYHasi CUCTEMBbI
CUHCIIEHUS, CBA3b MEX/y HUMHU
JIBon4Has1, BOCBMEpUYHAS U

34 HIECTHAIIIATePUYHAS CUCTEMBI
CUHCIICHUS, CBS3h MEXKTY HUMHU

35 ApudmeTrndeckre onepaiuu B
TIO3HUIIMOHHBIX CHCTEMaX CUUCIICHUS

36 TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUHCIICHUS

37 JIBOWYHO-IeCSITUYHAS CHCTEMA
CUHCIJIEHUS

38 KoaupoBanue TekcToB




39

PactpoBoe kogupoBanue n300pakeHUI

40

[IpakTHueckas paborta 1o Teme
"luckpern3anus rpaguueckon

uHpopmanun"

41

LiBeroBbie MOaenu. BekTopHoe
KoaupoBanue. @opmarsl (Haisios.
Tpéxmepnas rpadpuka. OpakraapHas
rpaduka

42

KoaupoBanue 3Byka. Ouenka
WH(OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX NP 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psITHOCTH
KOJIUPOBAHUS

43

[TpakTryeckas pabora o Teme
"JluckpeTnusanus 3ByKOBOI
uHpopmanuu"

44

OcCHOBBI anreOpsl JIOTUKU

45

Jlornueckue oneparuu. TaOmuisr
NUCTUHHOCTHU

46

Jlornueckue Bolpaxenus. Jlornueckue
TOJecTBa. Jloka3aTenbCTBO JTOrMUECKUX
TOXJIECTB C IIOMOIIBIO0 TaOIHIT
UCTUHHOCTHU

47

[TpakTrueckas paboTa 1o Teme
«IToctpoenue u anam3 TabIUI
VUCTUHHOCTH B TAOJIMYHOM IPOIIECCOPE»




48

Jlormueckue OIcpanru U onepanri HaxqQ
MHOXCCTBaMU

49

Jlormueckue OIcpalnru U onepanri HazlQ
MHOXCCTBaMU

50

3aKOHBI anreOpbl JIOTHKH.
DOKBHUBaJICHTHBIE IPe0Opa30BaHUS
JIOTUYECKUX BBIPAKECHUIN

51

Jlornueckne YpaBHCHHA U CUCTCMBbIL
ypaBHEHUI

52

Jlornueckue GpyHKIUHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIUHI OT KOJIMYeCcTBa apryMEHTOB.
[TonHbIe cucTeMbl JOrH4YecKUX QYHKIUN

53

Kanonuueckue popmbl TOrHUECKUX
BbIpakeHH1. COBEpILICHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMaJbHbIE ()OPMBI, ATTOPUTMBI UX
MOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH

54

Jlormyeckue 3J1eMEeHTEI B COCTaBe
KOMIILOTCPA

55

Tpurrep. Cymmartop. MHOropaspsaHsIi
CyMMAaTop

56

[TocTpoeHune cxem Ha JIOTHYECKUX
3JIeMEHTax. 3anuch JJIOTHYECKOTO
BBIPAXXEHHUSI 110 JIOTHYECKOI cxeme




57

MI/IKPOCXCMH 1 TEXHOJIOI'Us UX
IMPpOU3BOJACTBA

58

[IpencraBneHue LeabIX YUCEN B TaMATU
KoMmIbroTepa. OrpaHu4eHHOCTh
Jarna3zoHa Yyucell Ipu OrpaHuuYEeHUN
KoJIMuecTBa pa3psanos. [lepenonnenue
pa3psAaHON CETKU

59

be33HakoBbI€ U 3HAKOBBIE JaHHBIE.
3HaKoBbIN OUT. [[BOMYHBIN
JIONTOJTHUTEIbHBIN KOJI OTPULIATEIIbHBIX
qucen

60

[ToGuTOBBIE TOrHYECKHE ONEPALIHH.
Jlornueckuii, apudmMeTrueckuii u
LHUKJIAYECKUM CIIBUTH

61

[uppoBanre ¢ NOMOIIBIO MOOUTOBOI
onepanuu «uckirovaroniee MJIN»

62

HpeI[CTaBJ'IeHI/Ie U XpaHCHUC B IaMIATU
KOMITBIOTEPA BEHICCTBCHHBIX YHUCCIT

63

BrinosnneHue onepanuii ¢
BEILIECTBEHHBIMHU YUCJIAMU, HAKOIUIEHUE
OIIMOOK MPU BBIYUCICHUSIX

64

[TpakTrueckas paboTa 1o Teme
«M3ydeHne nopa3psIHOro MalIMHHOTO
MpEaACTaBJIICHHUS LCJIBIX W BEHICCTBCHHBIX
yHCen»




65

AHau3 airOpuTMOB

OTansl pEeIICHU 3a/la4 Ha KOMIIBIOTEPCE.

66 HHcTpyMeHTaIbHbIE CPEe/ICTBA:
TPAHCIIATOP, OTJIAJUUK, TPOPUINPOBILUK
Cpena nporpammupoBanust. Komnumsius

67 U MHTEPIIPETALUs IPOrPaMM.
BuptyasibHble MallIuHBI.
WuTterpupoBaHHas cpefa pa3paboTKu

68 MeToap!l OTJIaZIKU POTPaMM

69 Tumnsl nepeMeHHbIX B A3bIKE
IpOTrpaMMUPOBAHUS

70 O6paboTKa HeIbIX Ynuce

71 OO6paboTka BEIECTBEHHBIX YUCET

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa

73 Bersnenus. CinoxHele ycloBus

74 [Mukiel ¢ ycnoBueM
ukss! MO MepeMEeHHOM.

75 B3anmMo3amMeHsIeMOCTb Pa3InYHbIX BUI0B
IIUKJIOB

26 O06paboTka HaTypaJIbHBIX YHCET C

HCIIOJB30BaHHEM IIMKJIOB




HaXO}K,IleHI/IC BCEX IMPOCTHIX YHUCEI B
3aJaHHOM AHaIria3soHe HpaKTI/I‘IeCKaﬂ

& pabora no Teme «Pemenue 3agau 0.5
METO/I0M Inepedopa
78 WNHBapuaHT nuKiIa
79 JlokyMeHTupOBaHuE IpOrpamMm
O06paboTKa JaHHBIX, XPAHSIINXCS B
80 daiinax
81 Pas0Ouenune 3agaun Ha mox3amayu
Hcnonp3oBanue cTaHIapTHON
OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHUS.
82 [Tonxmrouenrne GUOIMOTEK MOAIPOrPAMM
CTOPOHHUX IPOU3BOJUTENEH
[ToanporpaMMmel (poueaypsl U
83 bynkin)
a4 [Moxmporpammsl (TIporierypsl 1
yHKItIHI)
[IpakTuyeckas pabora o Teme
85 "PazpaboTka mogmporpamm" 1
86 Pekypcusi. PekypcruBHbIE 00BEKTHI
(ppakrainsr). PexypcuBHbIe poLeaypsl U
¢byuknun. Mcnonb3oBanue cTeka ais
OpraHu3aIliH PEKYPCUBHBIX BHI30BOB
87 [IpakTuyeckas pabora o Teme L

"PekypcHuBHBIE IOIITPOrPaMMBI"




MopaynpHBIN IPUHLMII IOCTPOCHUS

88 IporpaMm

89 UYucaeHHbIE METOABI

90 [IpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHUN»

o1 Hcnonp3oBanue TUCKpETU3ALUU B
BBIUMCIIUTENBHBIX 3aJja4ax
[IpakTuyeckas pabora o Teme

92 «[TpubnmKxéHHOEe BHIYHUCICHNE ITHH
KPHUBBIX U TUIOMIAACH HUTYp»

93 [IpakTudeckas padora no teme «Ilowmck
MakcuMyMa (MUHHUMYMa) QyHKIIAN
O6paboTka CUMBOJIbHBIX JIaHHBIX.
AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX

94 CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX

95 CTPOK: pa30MeHHe CTPOKU Ha CJIOBa MO
pOOEIbHBIM CUMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

%6 CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM

CTPOKH; 3aME€HA HaWJICHHOW MOJICTPOKH
Ha JIPYTYIO0 CTPOKY




97

[IpakTuyeckas pabora o Teme
"O0OpaboTKa CTPOK C UCTIOIB30BAHUEM
byHKUIMH cTaHAapTHON OMOTMOTEKH
A3bIKa IPOrpaMMHUpPOBaHUS"

98

FCHCpaHI/IH CJIOB B 3aJJaHHOM a.]'I(baBI/ITe

99

MaccuBsl 1 IOCIIEJOBATEIEHOCTH YHCEIT.
[IpakTuyeckas pabora 1o Teme

"3anosiHenne Mmaccusa"

0.5

100

O06001IEHHbIE XapaKTEPUCTUKHA MACCHBA

101

JIMHEeWHbIH ITOMCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora 1mo Teme
"JINHENHBINA ITOMCK 3aJaHHOrO 3HAUECHUS B
Maccuge"

0.5

102

[TpakTtnyeckas pabdora no teme "[lonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

103

CopTHpOBKa OJHOMEPHOTO MACCHBA.
[TpocTbie METObI COPTUPOBKH.
[IpakTuyeckas pabora o Teme

"IIpocTele METOABI COPTUPOBKH MaccuBa'

0.5

104

CoprtupoBka ciusgHueM. beictpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [TpakTrueckas padbora no
teme "beicTpast copTupoBka maccupa'

0.5

105

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTnyeckas pabora mo reme
" JIBOMYHBINA MTOUCK"

0.5




106 JIByMepHbIe MaCCHBBI (MaTpPHUIIbI) 1

107 AnropuT™MbI 00pabOTKH MaTPHII 1

108 Pemenue 3a1a4 ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPoIieccopa 1

110 KommprorepHas BEpCTKa TEKCTa 1
[IpakTnueckas padora mo teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTHYEeCKHUMHU 1 1
dbopmynamu"

112 HHCTpyMEHTHI pelieH3UpOBaHUS 1
[TpakTrueckas paboTa 1o Teme

113 "MHoOrocTpaHU4HbIE TJOKYMEHTHI" 1 1
Ob6naunsble cepBuchl. KomiektuBHas
pabota ¢ fokymeHTamu. [IpakTruueckas

114 pabota no Teme "KomnexktuBHas padota ¢ 1 0.5
JOKyMeHTaMu"

115 Amnanus ga"HubiX. bobiye gannbie 1

116 MamunaHoe o0yueHne 1
AHann3 JaHHBIX C IOMOIIBIO

117 AIIEKTPOHHBIX TAOIIHIL 1
[IpakTuueckas pabora o Teme "AHanus3

118 JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX 1 1

Tabaur"




ITocTpoenue rpadgukoB GyHKIIHIA.
[IpakTuyeckas pabora o Teme

"HarnsaHoe npeacTaBieHue pe3ylbTaToB

119 CTaTUCTHYECKOW 00paOOTKU JAHHBIX B 1 0.5
BU/JIE IarpaMM CpEJICTBaMH peaKkTopa
AIIEKTPOHHBIX TAOIHIT"
JIunuu tpenna. [Ipaktuueckas padora o

120 teme "[logbop nuHUM TpeH.a, 1 0.5
MpOrHO3MpOBaHue"
[Ton6op mapamerpa. [IpakTuueckas
pabota no Teme "UncieHHoe peleHue

121 YpPaBHEHMH ¢ MOMOLIbIO 110100pa 1 0.5
napamerpa"
OnTuMu3anus Kak TOMCK HAUTYYIIETO
pelIeHus B 3aJaHHBIX YCIIOBHSX.

122 ITpakTnueckas paboTa o Teme 1 05
"Pemenne 3a1a4 ONTUMHU3ALIUH C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

123 PesepsHOe Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpemst 1

126 PesepBHOE Bpemst 1

127 PesepsHOe Bpems 1

128 PesepBHOe Bpems 1

129 PesepBHOe Bpems 1




130 PeszepBHOE Bpems 1
131 PezepBHOE Bpems 1
132 PeszepBHOE Bpems 1
133 PeszepBHOE Bpems 1
134 PeszepBHOE Bpems 1
135 PesepBHOe Bpems 1
136 PesepBHOE BpeMms 1

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136

21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | Ipakruueckue
/i yp Beero P P u3yuenusi | 00paszoBaTeIbHbIE
paﬁOTbl paﬁOTbI pecypcnl
1 KommuectBo nadopmarim 1
2 AJNTOPUTMBI CKATUSI TAHHBIX 1
3 Anroputm Xaddmana 1
[TpakTuueckas pabota mo Teme "CxaTue
4 JAHHBIX C TOMOIIBIO AITOPUTMA 1 1
Xaddpmana"
S) Anroputm LZW 1
ANTOPHUTMEI C)KAaTHUs TAHHBIX C TIOTEPSIMHU.
[IpakTuueckas pabora no teme "Cixatue
6 JaHHBIX ¢ notepsmu (anroputmel JPEG, 1 0.5
MP3)"
7 CxopocTh nepenayn TaHHBIX 1
8 [TomexoycToitunBbIe KOAbI 1
9 [IpakTuyeckas pabora Mo Teme 1
"IlomexoycToitunBbie KOIbI" 1
Cucrembl. KOMITOHEHTHI CHCTEMBI U UX
B3anmojeiicTBue. CucTeMHbI 3 dexT.
10 VYnpasieHue Kak HUHPOPMaITHMOHHBIN 1
nporuecc. OOpaTHas CBS3b
11 Mopgenu 1 MOJIETUPOBAHUE 1




12

I'padsr

13 Pemenue 3amau ¢ momouisto rpadoB

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuyeckas padora o Teme "[lonck

16 BBIUIPBIIIHON CTPATETHH B UTPE € TOJTHOMN
uHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA

18 [TpakTuueckas pabota nmo Teme "Cpencraa
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanu3zanys MOHATUS aJTOpUTMA.

19 MamuHa TelOpHHTra KaK yHUBEpCaabHas
MozeIb Beryucienuil. Tesuc Yépua—
Trropunra
[IpakTuyeckas pabora o Teme

20 "CocTaBieHHe POCTON MPOrpaMMBbl JIJIs
MamuHbl Trropunra'

21 Mamuna I[locta

22 Hopmanensie anropudmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE
3a1a4yu. 3aja4a OCTaHOBA.

23 HeB03MOKHOCTh aBTOMaTHYECKON
OTJIAJKU TIPOrpaMM

24 CnoXHOCTb BBIYMCIIEHUN




ITouck ITPOCTBIX YHUCECI B 3aJaHHOM

25 JUana3oHe ¢ MOMONIbIO allrOpUTMa
«pemnietro IparocheHar

2% [IpakTruueckas padorta mo teme "l[lonck
MIPOCTHIX YKCEN B 33/IaHHOM Jlnana3zoHe"

”7 MHoropa3psaHbie 1eNble YuCia, 3a1a4u
JUTMHHOH apu(pMeTuKu
[TpakTuueckas paboTa 1o Teme

28 "Peanu3anus BBIYMCICHUI C
MHOTOpa3psIHBIMUA YHCIIaMU"

CrnoBapu (accolMaTUBHBIE MACCHBHI,
oTOOpaXkeHus ). Xd1I-TaOJIUIIBI.

29 [TocTpoenue angaBUTHO-4aCTOTHOTO
cJoBaps JJIs 33JIaHHOTO TEKCTa
[IpakTuyeckas pabora o Teme

30 "IToctpoenue angaBUTHO-4YaCTOTHOTO
cJoBaps IS 33JaHHOTO TeKcTa"
AHaJn3 TEeKCTa HAa ECTECTBEHHOM SI3BIKE.
Brinenenue nocnenoBaTeabHOCTEHN MO

31 mrabiaony. PerynspHbie BhIpaKeHHUs.
YacToTHBIN aHaNU3
[IpakTuueckas padota nmo Teme "AHanu3

32 TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33 Crexu. AHanu3 NpaBUIbHOCTH

CKOOOYHOTO BBIPAKCHUS




34

Brraucnenue apugmernyeckoro
BBIPpAXKXCHUA, 3AlIMCAHHOI'O B
noctukcHou hopme

35

[IpakTuyeckas pabora o Teme
"Beruucnenue apupmMeTuaeckoro
BBIPpAXKXCHUA, 3aAlIMCAHHOI'O B
noctdukcHou hopme"

36

Ouepenu. Mcnionps3oBanue odepenu ais
BPEMEHHOI'0 XpaHEHHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnonb3oBanue ouepean"

38

HepeBbsi. Peanu3zanus gepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BOnUHBIE
(bunapueie) nepesbs. [locTpoenne nepesa
JUISL 3a/IaHHOTO apu(METHYECKOTO
BBIPpAXKCHUA

39

[IpakTuyeckas pabora o Teme
"Hcnosib30BaHUE AEPEBHEB IS
BBbIUKCIIEHUS apu(METHIECKUX
BBIPKEHHI"

40

PexypcuBHBIC aropuTMBI 00X0/1a JepeBa.
Hcnonp30BaHue CTeKa M O9epeIn JIs
ob6xoma nepena




41

PexypcuBHBIC arOpUTMBI 00X0/1a JIepeBa.
Hcnonp3oBaHue cTeka U ouepenu st
o0xoma epeBa

42

Anroputmsl Ha Tpadax. [Toctpoenune
MHHHMAJILHOI'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

O06xox rpada B riryouny. O6xox rpada B
HIUPUHY

44

KonnuecTBo pa3inyuHbIX MyTEH MEXIY
BEPILINHAMYU OPUCHTUPOBAHHOI'O
AIUKINIecKoro rpaga

45

Anroput™m JlefKCTpBI.

46

[IpakTuyeckas pabora o Teme
"Bbruncnenue JUIMHbI KpaTyaiIiero myTu
MeXly BepLUIMHamMu rpada (anroputm
HeiikcTpor)”

47

Anroput™m Droiina—Y opuraiia

48

3aaun, pemaemMple ¢ IOMOLIBIO
JUHAMHAYECKOT0 IIPOTPaMMHUPOBAHUSA:
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIIMI

49

[IpakTuyeckas pabora o Teme
"Bbruncienye peKypcuBHbIX (YHKIHH C
MIOMOUIbIO JUHAMUYECKOTO
nporpaMMupoBasus”




50

3aiauu, pelraeMbie ¢ TOMOIIBIO
JTMHAMHUYECKOTO MPOTPaMMHPOBAHUS:

HOI[C‘-IéT KOJIMYCCTBA BAPHUAHTOB

o1

[IpakTudeckas padora o teme "[logcuér
KOJINYECTBA BAPUAHTOB C IOMOIIBIO
JMHAMHYECKOI0 IporpaMMupoBanus”

52

38.,[[21‘11/1, peuracMbIC C ITIOMOIIBIO
JAUHaAMHUYCCKOIro NporpaMMHUpOBaHUs:

3aJa4u OIITUMHU3AIIMN

53

[TonsaTne o napagurmax
nporpammupoBanusi. O030p sI3bIKOB
IPOrPaMMHUPOBAHUS

54

[TonsiTHE 06 0OBEKTHO-OPUEHTUPOBAHHOM
IIPOrpaMMUPOBAaHNN

55

O0BeKTsI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57

[IpakTuyeckas pabora o Teme
"Hcnonp30BaHNE TOTOBBIX KJIACCOB B
nporpamme”

58

Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOJIX0A

59

[IpakTuueckas padota "Pa3paboTka
MIPOCTOM MPOTPAMMBI C UCIIOJIb30BAHUEM
KJIacCOB"




Wukancymsuusa. [paktudeckas pabota 1o

60 teme "Pa3paboTka Kiacca, 0.5
MCIOJIb3YIOLIET0 MHKAICYIISIIHI"
61 Hacnenosanue. [Tomumopduzm
6 [IpakTuyeckas pabora o Teme L
"Pa3paboTka nepapxuu KJ1accoB"
Cpenbl OBICTPOI pa3pabOTKU MPOrPaMM.
63 [IpoekTupoBanue uaTEpdeiica
MIOJIb30BaTENIsS
" [TpoexTrpoBanue uHTepdeiica
HOJIb30BaTENs
65 Vcnonb30BaHue TOTOBBIX YIPABIIEMBbIX
3JIEMEHTOB JJIs IOCTPOEHUs MHTepdetica
[TpakTryeckas pabora o Teme
66 "Pa3zpaboTka mporpamMmMsl ¢ rpapuuecKum 1
uHTepdeiicom"
W3yueHnne BTOpPOro s3bIka
67 IPOTPaMMHUPOBAHUS
68 N3yuenue BTOpOro s3bIka
IPOTpaMMUPOBAHUS
69 DTanbl KOMITBIOTEPHO-MAaTEeMaTHIECKOTO
MOJICITNPOBAHUS
JluckpeTr3anys mpu MaTeMaTHIECKOM
70 MOJIEJINPOBAHUH HEIPEPHIBHBIX

nporieccoB. MoaeMpoBaHnue TBUKCHUS




71

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

72

MopenupoBaHrue OMOJIOTHUECKUX CHCTEM.
[IpakTuyeckas pabora o Teme
"MoaenupoBaHue OMOJIOTHUECKUX
cucrem"

0.5

73

MaremaTudeckue MOJACIN B DOKOHOMHKE.
BreraucnurensHbIe OKCIICPUMCHTEI C
MOACTISIMHA

74

BepositHocTHBIE MOsienu. [IpakTudeckas
pabora o Teme "MmutanmonHoe
MOJICIMPOBAHUE C TIOMOIIBIO METO/1a
Mounrte-Kapio"

0.5

75

KommbprotepHoe MosieIMpoBaHue CUCTEM
yIpaBJIeHUS

76

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

77

Tabnuunble (pensIuoHHbIC) Oa3bl TaHHBIX

78

[Touck, coprupoBka u GuIbTpaIUs
JAHHBIX. 3aIpOChl HA BBIOOPKY JTaHHBIX.

3anpocm C IMapaMCTpamMHu. BrruncisemMsie
IOJIAA B 3alpocCax

79

[IpakTuyeckas padora no Teme "Pabora ¢
roToBo# 0a30ii TaHHBIX"




MHororabauysbie 0a3bl JaHHBIX. THIIBI

80 cBsizel Mexay Tabiuuamu. Buemnuit
Kir04. L{eaocTHOCT 0a3bl JaHHBIX
[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIM4HOM 0a3bl
NaHHEIX"
3anpockl K MHOTOTA0JIMYHBIM O6a3amM

82 TAHHBIX

83 [TpakTrueckas pabota mo Teme "3anpochl
K MHOTOTa0JIM4YHON 0a3e qaHHBIX"

84 A3k yripaBienus nanasiMu SQL
[TpakTuueckas paboTa 1o Teme

85 "VrpaBineHue JaHHBIMH C IOMOIIbIO
a3bika SQL"

Hepensimmonnsie 60a3pl JaHHBIX.

86 DKCIEPTHBIE CUCTEMBI

87 WHTepHeT-npunoxeHus
[IonATHE O CepBEpHON M KIMEHTCKOU

88 4acTaX calTa. TeXHOJIOTUs «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTATKU

89 OcHossl s13p1ka HTML

90 [IpakTuyeckas pabora Mo Teme
"CozniaHue TeKCTOBOM BeO-cTpaHUIIb"

91 OcHoBsl s13p1ka HTML




92

Ocuossl ga3p1ka HTML

[TpakTrueckas paboTa 1o Teme

"Coznanue BeO-CTpaHUIIBI, BKITFOYAOIICH

93 . 1
MYJIbTUMEANHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"
04 OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH
(CSS)
[TpakTuueckas paboTa 1o Teme
05 "OdopmileHre CTPaHULIBI C TOMOIIBIO 1
KaCKaJIHbIX Ta0muL cruiieii”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha si3bike JavaScript
98 ®dopmbl Ha BEO-CTpaHHIIE
99 [TpakTideckas paboTa mo Teme L
"O6paboTka JaHHBIX (HopM"
100 Pa3menienue Be6-caiiToB. Ycmyra
XOCTHHTA. 3arpy3ka (aiioB Ha CalT
Kanpuposanue. Ucnpasnenue
101 nepcnekTuBsbl. ['ucrorpamma. Koppekuus
YpOBHEM, KOpPEKLIUS 1IBETA.
OO6eciBeunBaHNE BETHBIX N300PKEHHI
BBoj n300pakeHuii ¢ HICOIB30BaHUEM
Pa3TUYHBIX  ITU(PPOBBIX  YCTPOKHCTB.
102 0.5

[IpakTuyeckas pabora o Teme

"O6padoTka mudpoBsx dhoTorpaduii”




Peryms. Pabota ¢ o6nactsimu. OUIBTPHL.

103 [IpakTuueckas padora no teme "Perymnb 0.5
dpoBbIX poTorpaduii"
MHorocoiHbIe H300paKEHHS.

104 TexkcroBrle cnon. Macka citost. Kanamsbl.
CoxpaHeHHE BBIJICICHHON 001aCTH

10 [TpakTrueckas paboTa 1o Teme L

5 "MHorocoiHbIe H300pakeHus"

[ToaroroBka WILTIOCTPAIMM [Tt

106 BeOcaiiToB. [IpakTnueckas paboTa no 05
TeMe "AHUMHUPOBAHHBIE N300paKeHUS"

107 BexTopHas rpaguka. Bekropusanus
pacTpOBBIX U300pPAKEHHI

108 [TpakTrdeckas paboTa 1mo Teme 1
"BekropHas rpaduka”

100 [TpuHIUIBI TOCTpOEHUS U
penaKkTUpOBaHUS TPEXMEPHBIX MOIeTeH
[IpakTuyeckas pabora Mo Teme

110 "CoztaHue NpoCThIX TPEXMEPHBIX 1
Mozenen"

111 Cerounbie moaenu. Marepuasl

112 [IpakTuueckas pabota 1mo Teme 1
"CetouHble Mmoaenn"

113 MoennpoBaHUE UCTOYHUKOB

oceleHus. Kamepst




[IpakTuyeckas pabora o Teme

114 "Pennepunr" 1
115 AnautuBHbIE TeXHOJIOTUU (3DnpunTEpsI) 1
[IoHsATHE O BUPTYaIbHOMN PEATBHOCTH U
116 JIOTIOJIHEHHOM PEAIBHOCTH 1
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOe Bpems 1
122 PesepBHOe Bpems 1
123 PesepsHOe Bpems 1
124 PesepsHOe Bpems 1
125 PesepsHOe Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpemst 1
129 PesepBHOE Bpemst 1
130 PeszepBHOe Bpemst 1
131 PesepBHOE Bpemst 1
132 PeszepBHOE Bpems 1




133 PeszepBHOE Bpems 1
134 PezepBHOE Bpems 1
135 PezepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O0 136 36.5

[TPOT'PAMME




ITPOBEPAEMBIE HA EI'D 1O THO®OPMATHUKE TPEBOBAHMUSA K
PE3YJBbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[ToHnMaHue OCHOBHBIX MPUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TCHICHIINN
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH; BJaJCHHE HABBIKAMU PAaOOTHI C
OTIEPALIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJAaMHU IIPOTPAMMHOIO
obOecrieyeHnss Il peHICHUs Y4eOHBIX 3aJad 10  BBIOpaHHOU
CHeHaTn3aun

1.2

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHOUIIaAX OpraHu3alu H
Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTen

1.3

[ToHrMaHNe OCHOBHBIX IPUHIIUIIOB AUCKPETU3ALIUN PA3JINYHBIX BUI0B
uH(popManuu

14

[TonnmaHnune 6a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMaluy (3alUCh YUCENl B MO3MIMOHHON CHCTEME CUHCIIEHUS,
JEIIMMOCTB LIETIBIX YMCEIT; HAX0XKIEHNUE BCEX IIPOCTBIX YMCEII B 33JaHHOM
JyanasoHe; o00paboTka MHOTOpa3psIHBIX LENbIX YHCEN; aHaJu3
CUMBOJIBHBIX CTPOK U JAPYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue q)YHKHI/IOHaIII)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPEACTB
cpenbl pazpaboTKu

1.6

Brnanenue OCHOBHBIMH CBEJEHUSMHU O 0a3zax JaHHBIX, UX CTPYKTYpE,
CpencTBax CO3/IaHus U pabOTHI C HUMHU

1.7

ITonumanue BO3MOYKHOCTEHN u OTpaHUYCHUN TEXHOJIOTU
UCKYCCTBEHHOI'O MHTEJUIEKTa B pa3jIMYHbIX O0JacTAX; HajIu4due
Ipe/ICTaBlIeHU 00 HCMONIb30BaHUM WH(OPMALMOHHBIX TEXHOJIOTHHA B
pa3IMyYHbIX TPO(EeCcCHOHATBHBIX chepax




1.8

Brnanenue TeopernueckuMm ammapaToM, IMO3BOJISIOIIMM OCYIIECTBIISAThH
MIPEICTABJICHUE 33JaHHOT0 HATYypaJIbHOTO YKCIIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MpeoOpa3oBaHUSl JIOTMUECKUX BBIPAKECHUIA,
UCIOJIB3YS 3aKOHBI aJIreOphl JIOTHKHU; ONPEIEeNITh KpaT4alllnil MyTh BO
B3BEIICHHOM TIpade U KOJIMYECTBO IMyTeH MEXIy BeplIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOro rpada

Ymems

2.1

VYMeHne uUCIOIb30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIN JIA
aHaJIM3a 00bEKTOB U MPOIIECCOB: POPMYITUPOBATH IETb MOICTUPOBAHUS,
BBIMOJIHSTh aHAJIU3 PE3yJIbTATOB, MOJTYUYEHHBIX B X0/ MOJICTHUPOBAHHS;
OILICHMBATh AaJEKBATHOCTb MOJIETH MOJCIUPYEMOMY OOBEKTY WM
MPOIIECCY; MPEACTABIATh PE3yJIbTaThl MOJCIUPOBAHUS B HATVIAIHOM
BHUJIC

2.2

YMmenne kiaccu(UIMpOBaTH OCHOBHBIC 33Ja4dl  aHAIM3a JAHHBIX
(mporHo3upoBaHue,  KiIaccupUKamMsa,  KJIACTEpU3alUsl,  aHAIU3
OTKJIOHEHHUI1); IOHUMATh IOCJIEI0BAaTEIbHOCTD PEIICHUS 3a/1a4 aHalIu3a
JaHHBIX: COOP NEPBUYHBIX JIaHHBIX, OUNCTKA U OLIEHKA Ka4eCTBA IaHHBIX,
BbIOOp ¥ (WJIM) TOCTPOEHHE MOJIENH, MPeoOpa3OBaHUE JaHHBIX,
BU3yaJIM3alusl JAHHBIX, HHTEpIPETalus pe3yIbTaTOB

2.3

YMmeHue — ompenenitb  MHPOPMALMOHHBIM ~ 0O0BEM  TEKCTOBBIX,
rpaduUecKuXx M 3BYKOBBIX JAaHHBIX TIpU 33JaHHBIX Iapamerpax
JUCKPETH3ALMU. YMEHHME OIPENEATh CPENHIO CKOPOCTh IEepenadu
JaHHBIX, OLEHUBAaTh M3MEHEHHE BPEMEHU Mepelayd NMpU HU3MEHEHUU
MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

2.4

YMmenue CTPOUTHL KOH, O6CCHC‘II/IB3.IOH.II/II\/’I HAWUMCHBIIYIO BO3MOKHYIO
CPCAHIOIO JJINHY COO6H.[CHI/I$I npu HW3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHue HCIOoJb30BaTh IIpyu pCUHICHUUN 3alayd CBOMCTBA IMO3UIIMOHHOM
3aIMMCU YHCCJI, AJITOPUTMBI IMOCTPOCHUA 3allMCU 4YHCJIa B MO3UITHOHHOM
CUCTEME CUUCIICHUA C 3alaHHBIM OCHOBAHHUEM W IMOCTPOCHUA 4YHCIIa I10
CTPOKE, cozlepmameﬁ 3allCh ATOr0 YMCJa B IMO3HIMOHHOM CHCTEME

CUHCJICHUA C 3aIaHHBIM OCHOBAHWEM; YMCHUC BLIIIOJIHATD

apI/I(l)MeTI/I'-IeCKI/Ie OIn€pairu B MO3UITUOHHBIX CUCTEMAX CHUCIICHUA




2.6

YMeHHe CTpPOUTh JIOTUYECKOE BBIPAKEHHUE B JIUIBIOHKTHBHON U
KOHBIOHKTHBHOM HOpMalbHbIX (opMax 1o 3aJaHHOW Tabmmie
UCTUHHOCTH; HCCIIEIOBaTh 00JacTh HWCTUHHOCTU  BBICKA3bIBaHMA,
COZIepIKaIeTO IIEPEMEHHBIE; PelaTh HECIOKHBIE JIOTHYECKHE YPABHEHHS

2.7

YMeHue pemarb anropuTMHUYECKHE 3aJadd, CBSA3aHHBIE C aHAIM30M
rpadoB (3324l MOCTPOCHHUS ONTUMAIBHOTO ITYTH MEXIY BEpIIMHAMHU
rpada, onpeaeaeHus KOJIMYECTBA PA3IMYHbBIX MyTEH MEXAy BEpLUIMHAMU
OPUEHTHUPOBAHHOT'O AIIMKINYECKOT0 rpada)

2.8

YMeHHe UCIoNIb30BaTh ACPEBbs P aHAIU3€E U IIOCTPOCHUH KOJIOB U IS
MPEICTaBICHUS apu(PMETHUECKUX BBIPAKECHUH, MPH pEIICHUH 3a1ad
IIOMCKA U COPTUPOBKH; YMEHHE CTPOUTH JAECPEBO UIPHI 10 3aJAHHOMY

AITOPUTMY; pa3padaTbiBaTh 1 0OOCHOBHIBATH BBEIMTPHIIIHYIO CTPATETHIO
UTPBI

2.9

VYmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIIOJIb30BAHHEM Ta6JII/II_I
TPACCUPOBKH; ONIPCACIIATH 0€e3 HCII0JIb30BaHMS KOMIIBIOTECPA PE3YJIbTaThbl
BBIITOJIHCHHA HECJIOXKHBIX ITPOrpaMM, BKIIHOYAOIIUX MUKIIbI, BETBJIICHUA U
nmoarporpaMmel, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMmenue ONpeaACiIAAITL  CIIOKHOCTH HU3y4aCMbIX B KYpCC 0a30BBIX
AJITOPUTMOB (CYMMI/IpOBaHI/Ie 9JICMCHTOB MacCHBa, COpTUPOBKA MaCCHUBa,
nepe60pHHe AJITOPUTMBI, JBOUYHBIH HOI/ICK) U TOpUBOAWUTH IMPUMCEPHI
HECKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU UIA PCIICHUA OJHOM
3agavun
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BJ'IaI[eHI/Ie YHUBCPCAJIBHBIM A3BIKOM IIPOrpaMMHPOBAaHHA BBICOKOI'O
ypoBHs ([Tackans, Python, Java, C++, C#), mpeacraBieHusiMu 0 6a30BbIX
TUIIAaX JAHHBIX U CTPYKTYpax JAaHHBLIX; YMCHHEC HUCIIOJIb30BaTh OCHOBHBLIC
YIOPaBIAIOIIME  KOHCTPYKUHMH;  yYMEHUE  OCYIUECTBJIATH  aHaiau3
MPENJIOKEHHOW  TpOrpamMMbl:  ONpEAENsATh  pe3ysbTaThl  pabOThI
ImporpamMmsl MpH 3aJaHHBIX UCXOAHBIX JAHHBIX; OMPECACIIATD, IIPU KaKUX
HUCXOJHBIX JAaHHBIX BO3MOXHO ITIOJYYCHHEC YKa3aHHBIX PE3YJIIBTATOB,
BBISIBJISITH JIaHHBIE, KOTOpPbIE MOTYT MPHUBECTH K omKOke B padbore
MporpaMMbl;  (OPMYJIUPOBATh  MPENJIOKEHUs MO0  YIyYLIICHUIO
MIPOrPaMMHOTO KOJ1a




2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM Ui  U3Y4YEHHs  SI3bIKE
nporpamMmmupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBbIE AITOPUTMBI 0o0paboTku qyucern, YHUCIIOBBIX
MOCJIEIOBATEIbHOCTE M MAaCCHUBOB: IIPEJICTABICHHE 4YHCIA B BHJE
Ha0opa TMPOCTBIX COMHOXKHUTEJICH; HaxOXKICHHE MaKCUMalbHOU
(MMHUMAIIBHOW) (Pl HATYPATBHOTO YHCIA, 3aIIMCAHHOTO B CUCTEME
CUHMCIICHMSI C OCHOBaHUWEM, He npeBblamuM 10; BbeUKUCIECHUE
000OMEHHBIX XAapPAaKTEPUCTUK DIIEMEHTOB MAacCHBa WJIH YHCIOBOMN
IIOCJIEZI0BATEIBLHOCTH (CyMMBHl, MIPOU3BEICHUS CpEIHETO
apu(MEeTHYECKOT0, MHHHMAILHOTO M MAaKCHMAaJbHOTO 3JEMECHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIIUX 33J]aHHOMY YCJIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MAacCHBAa; YMEHHUE HCIOJIb30BaTh B MPOrpaMMax
JAHHBIC PA3JIMYHBIX TUIIOB C Yy4€TOM OTpaHUYCHUN Ha JMUANa30H HX
BO3MOJKHBIX 3HAYCHHM, MPUMEHSATHh NpPHU PEIICHUH 3a/1ad CTPYKTYpPbI
JMAHHBIX (CIUCKH, CJIOBApu, CTEKHU, OUYEPEAH, ICPEBBs); IPUMEHSTH
CTaHJIapTHbBIE U COOCTBEHHBIE MOANPOTPAMMBI 17151 00pabOTKH YMCIOBBIX
JTAHHBIX U CHMBOJIBHBIX CTPOK; UCIIOJIB30BATh MIPH pa3pabOTKe Mporpamm

OMOJIMOTEKH TMOANPOrPaMM; YMEHHE HCIOJIb30BaTh CPEJCTBA OTJIAJIKH
MporpamMM B Cpezie MPOrpaMMUPOBAHUS

2.13

YMeHHe HCHOJb30BaTh  JJEKTPOHHBIE TaOMUIBl  JUId  aHaAIM3a,
NpeJCTaBIeHUS U 00pabOTKM JaHHBIX (BKJIOYasi BHIOOP ONTHUMAIbHOTO
perieHust, ToA00p JMHUM TPEHJa, pelleHHe 3a7ay MPOrHO3UPOBAHUS);
YMEHHE HCIIONb30BaTh TaONIMUHBbIE (pENSLUUOHHbIE) 0a3bl JAHHBIX U
CIPAaBOYHbBIE CHCTEMBbI

2.14

YMeHHne opraHu30BBIBaTH JIMYHOE MH(POPMAIMOHHOE MPOCTPAHCTBO C
WCIOJIb30BAHUEM  PA3JIMYHBIX  CPEJICTB  IU(PPOBBIX  TEXHOJIOTHUIA;
MMOHMMaHUE BO3MOXXHOCTEH IM(PPOBBIX CEPBHCOB TOCYAAPCTBEHHBIX
yciyr, UG POBBIX 00pa30BaTEIBHBIX CEPBUCOB




IHHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
NHO®OPMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

[udposas rpaMOTHOCTH

1.1

OCHOBHBIE TEHJICHIIUU PAa3BUTHsI KOMIIBIOTEPHBIX TeXHOJorui. [lapannenbHbie
BBIYMCIICHN. MHOronpouneccopHsle cucrteMsl. Pacipenenénubie
BBIUUCIIUTENIbHBIE CUCTEMBI 1 00paboTKa OOJBIINX JAaHHBIX

1.2

[IpuHIMIIBI TOCTPOEHUS U amnmnapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CeteBbie mpoTtokoibl. Cerb WHTepHer. Agnpecanuss B cetu MuTepHer.
[Tpotokomnsl cteka TCP/IP. Cuctema nomennbix umMeéH. Pa3nenenne IP-cetn Ha
MMOACETH C MOMOIIILI0 MAaCOK MOACETEH

1.3

daitnoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMNBI pa3MelieHus] U
uMeHOBaHus (ailioB B JoiaroBpeMeHHON mnamsatu. [llaGnoHsl ans omucaHus

rpynn Qaitnos
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CkopocTh meperaud JIaHHBIX. 3aBUCHMOCTb BpPEMEHH Iepelaud  OT
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

1.5

udposanne nanupix. CUMMETpUYHbIE U HecUMMeTpuYHbIe UG PbL. [ndps

npoctoit 3amensl. [Iudp Lesaps. [Hudp Buxenepa. Anropurm mudpoBaHus
RSA

1.6

Kozpl, no3Bosnstomue oOHapyKUBaTh ¥ UCIPABIATh OLUIMOKH, BO3HHMKAIOIIME
Ipu nepenade naHHbIX. Paccrosane Xammunra. KogupoBanue ¢ MOBTOpEHUEM
o6urtoB. Koapl XamMMmuHra

Teopernueckne 0CHOBbI UH(POPMATUKHI

2.1

JlBonuHoe  koaupoBaHHe. PaBHOMEpHbIE MW HEPAaBHOMEPHBIE  KOJBIL.
JlexonnpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAMPYEMBIX KOJOB C ITOMOIIBIO
JepeBa

2.2

TCOpCTI/I‘-ICCKI/IC noaxoJbl K OICHKC KOJIMYCCTBA I/IH(I)OpMaI_II/II/I. Equnuisr
HU3MCPCHUA KOJHUYCCTBA I/IH(pOpMaI_II/II/I. AJ'I(I)aBPITHBIfI noaxoJ K OICHKEC

KoJimdecTBa MHMOpMaIuu. 3aKoH afauTUBHOCTH HHpopmaruu. dopmyna

Xaptau. Uapopmanus u seposarHocts. Popmyna lllennona




2.3

Cucremsr cumcneHus. Pa3BépHyras 3amuch IENBIX M JPOOHBIX YHUCEN B
MO3UIIMOHHON cucTeMe cuucieHus. CBoMCTBa MO3UIMOHHOM 3alUCH 4YUCTA:
KOJMYECTBO (P B 3aIUCH, IPU3HAK JEIIMMOCTH YKCiIa HA OCHOBAHUE CUCTEMBI
cuMcleHHs. AJTOpUTM TMepeBoja LeNoro uyucia w3 P-uyHOl cucremsl
CUMCJICHHS B ICCITHYHYIO. AJITOPUTM TIepeBoia KOHEUHOW P-nuHoit npobu B

JECSITUUHYI0. ANTOPUTM IEpEeBOJia IENOro 4ucia M3 ACCSITUYHOM CHUCTEMBI
curciienusi B P-nunyro. IlepeBoa kKoHEUHOW necATUYHON aApoOu B P-nunyro.
JIBouuHasi, BOCbMEPUYHASI U IIECTHAALIATEPUYHAsl CUCTEMbI CUUCIICHUS, CBS3b
Mexay HuMH. Apudmerndyeckue omnepandd B IMO3UIHUOHHBIX CHCTEMax
CUHCJICHHSI

2.4

TpOI/ILIHaH YpaBHOBCHICHHAA CUCTEMA CUUCIICHUAA. HBOI/I‘IHO-ZICCHTI/I‘IHEUI
CUCTEMA CUHUCIICHUA

2.5

KomupoBanue texcroB. Kommpoka ASCII. OpnHoGailTHBIE KOIUPOBKH.
Crannaptr UNICODE. Kommposka UTF-8. Omnpenenenue nH(pOpMAIIMOHHOTO
00bEMa TEKCTOBBIX COOOIIECHUI

2.6

KomupoBanne  m3zoOpakenmit. Omenka  uwH(OpPMAIMOHHOTO  00BEMa
rpadUYecKuX NaHHBIX MPU 33IaHHBIX PA3pEUICHUH U TIIYOMHE KOIUPOBaHUS
usera. L{BetoBbie monenu. KoaupoBanue 3Byka. OueHka WHGOPMAaLMOHHOTO
00bEMa 3BYKOBBIX JAaHHBIX NpPH 3aJaHHBIX YacTOTE€ AHCKPETHU3AlMH U
Pa3psAIHOCTH KOAUPOBAHUS

2.7

Anrebpa noruxku. IloHsiTue BbICKa3bIBaHUA. BpIcka3bIBaTeNbHbIE (DOPMBI
(npenukatsl). KBaHTOpHI CyIieCTBOBaHMSI U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabauibl HCTUHHOCTH. Jlormyeckue BBIpaKEHMS.
Jlormueckue TOXAecTBAa. Jlormyeckue omepauuM M ONEpallMM  Hax
MHO>KECTBaMHU.

3akoHbl anreOpbl JIOTUKH. OKBHUBAJEHTHbIE MPEOOpa3OBaHUs JIOTMYECKHUX
BBIpa)XEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornueckue QYHKIUH. 3aBUCUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTMYECKHX
(GyHKIUH OT KOJIMYECTBA apryMEHTOB.

Kanonuueckue Gpopmbl TOrHuecKux BbIpaKEHUH

2.8

COBepI_HeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,
AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue UCTUHHOCTHU




2.9

Jlornueckue 92JIEMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3spsaabiii cymmarop. [TocTpoeHne cxeM Ha JOTHYECKUX AJIEeMEHTaX 110
33ITAaHHOMY JIOTHYECKOMY BBIPOKCHHIO. 3aMKCh JOTHYECKOTO BBIPAKEHHUS 10
JIOTHYSCKOM CXeMe

2.10

Mopnenn u moapenupoBanue. llenn monenupoBaHus. AJIEKBaTHOCTb MOJENN
MOJISIIUPYEMOMY O0BEKTY WiH mporeccy. Dopmanusanus NpuKIagHbIX 3a7ad.
[IpencraBnenne pe3ynbTaTOB MOJEIMPOBAHUS B BHUAC, YIOOHOM JJs
BOCIIPUATHS 4YeloBeKOM. ['paduyeckoe mnpencraBieHuE JaHHBIX (CXEMBI,
TaOIUIBI, TPAPUKH).
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Hpe,Z[CTaBJ'IeHI/IC OCJIbIX YHCCII B IIaMATH KOMIIBIOTCPA. OFpaHI/I‘IeHHOCTb
Auara3oHa 4Yrucei IIpUu OrpaHHYCHUU KOJIUYCCTBA paspAa0B. HCpCHOJIHCHI/Ie

p&BpHI{HOﬁ CeTKU. be33HakoBbIe ¥ 3HAKOBBIC TAHHEIC. 3HAaKOBBIH OHT. IIBOI/I‘IHHﬁ
JIOTIOJIHUTEIIHLHBIN KOJ OTPULATCIIBHBIX YHUCCII.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormueckuil, apudMeTHUECKHH U
nuknnueckuit casuru. IlludpoBanue ¢ moMornpl0 MOOMTOBON oOmeparuu
«uckiarovaromntee 1IN

2.12

[IpencraBieHue BEIIECTBEHHBIX YHCET B TAMATH KOMIIbIOTEpA. 3HAYaIlas 4acTh
U TOpsSAoK ymcrna. /lumama3oH 3HaueHWH BEIIECTBEHHBIX udmcen. [Ipobimembl
XPAHEHUS BEIIECTBEHHBIX YMCEJ, CBS3aHHBIE C OIPAHMYECHHEM KOJIUYECTBA
paspsAnoB. BeinonHeHue omnepanuil ¢ BEIIECTBEHHbIMU YUCIIAMH, HAKOILICHUE
OLIMOOK MPHU BBIYUCICHUSAX

2.13

I'padpr. OcHoBHbIe noHsATHUS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATPHIl, CIUCKOB CMEXHOCTH. PemeHne
QITOPUTMUYECKUX 3aJlad, CBSA3aHHBIX C aHaIM30oM TpadoB (mocTpoeHUE
ONTUMAIIFHOTO IIyTH MEXIy BepIIMHAMHU Tpada, ONpenesieHHe KOJIUYeCcTBa
pPa3NMUYHBIX TYTeH MEXIy BEpIIMHAMU OPHEHTHPOBAHHOTO AIlUKIMYECKOTO

rpada)

2.14

HepeBbsi. bunapHoe npepeBo. JlepeBbs mnoucka. CrocoObl 00xoma aepesa.
IIpencraBnenue apudMeTHUECKUX BhIpaXXEHUH B BUJIE AepeBa. Vcnonb3oBanue
rpadoB U 1epeBbEB IPU OMUCAHUU 0OBEKTOB U MPOLIECCOB OKPYKAOIIETO MUPA

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MOJTHOM nH(popmarmeit. [loctpoenue nepesa
nepebopa BapuUaHTOB, OIMCAaHUE CTPAaTErMM Urphl B TaOIU4HOM (opme.
BeIArpsIniHeie U MIPOUTPHILIHBIE TO3UINUN. BEIMTPHIIIHBIE CTPaTETUH




2.16

CpenctBa  HCKYCCTBEHHOTO  WHTEUIEKTa. VOeHTHUKAIMSs U MOUCK
n300pakeHui, pacro3HaBaHue Jull. Vcronp30BaHe METO0B HCKYCCTBEHHOTO
UHTEJJIEKTa B oOywaromux  cuctemax. lcmosnb3oBaHue — METOAOB
HMCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuke. UHTepHeT Bemel. Heliponnsie
CeTH

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

(DopMaJ'II/I3aI_[I/IH IOHATHA aJIr'OpUTMA. Mammaa TI)IOpI/IHFa KaK YHHBEpCaJlbHasd
MOACIIb BBIYMCIICHHI

3.2

OmneHka CIOXHOCTH BBIUMCIEHUH. Bpems paboTel n 00BEM HCIOIB3YyEeMOM
aMsATH, HUX 3aBHUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OLeHka
aCUMITOTUYECKON CIIOKHOCTH AITOPUTMOB. AJTOPUTMBI IOJIMHOMHUAIBHOU
cioxkHoctu. IlepebGopubie anroputMmsel. [Ipumepsl pa3iaMuHBIX AITOPUTMOB
pelIeHns OHOH 3a1a4u, KOTOPbIE UMEIOT Pa3JINYHYIO CI0KHOCTh

3.3

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEHIINX aJrOPUTMOB
YIPaBIEHUS UCHOJHUTENSMU U BBIYMCIUTENbHBIX alrOpUTMOB. OrpeneneHue
MCXO/IHBIX TAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET aTh TPeOYEMbIi pe3yabTar

3.4

AnroputMbl 00pabOTKM HATypalbHBIX YHCEN, 3alIMCAHHBIX B TO3UIIMOHHBIX
CHCTeMaxX CYMCIICHHMSA: pa3OMEeHHE 3allMCH 4YWClia Ha OTACNbHBIE LHPBHI,
HaXOXJEHHEe CYMMBI W TIpOWM3BeNeHHUs LU(p, HAXOXKICHHE MaKCHMAaJIbHOMN
(MHHUMAaNBHON) U (PBHI.

Hpe,[[CTaBJ'IeHI/IC yucjia B BHUIAC Ha60pa MMPOCTBIX COMHOKHUTEIEH. AJ'IFOpI/ITM
6BICTpOFO BO3BeACHHUS B crTemeHb. I[lonck MMpOCThIX 4YHCCI B 3aJaHHOM
Auana3oHe € IOMOLIBIO AJITOPUTMaA «PEIICTO 9paToc¢)eHa»

3.5

MHOFOpEBpHI[HBIe OCJIbIC YKClia, 3ada4n JIIMHHOMN apI/I(I)MeTI/IKI/I

3.6

A3k nporpammupoBanus (ITackane, Python, Java, C++, C#). Tunsl qaHHBIX:

LIEJIOYHMCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JIOTHYECKUE. BeTBiIeHNS.
Cnosxuble ycnoBus. Llukinsl ¢ ycnoBueM. LIMKIbI IO TEpEMEHHOM.

OO6paboTka naHHBIX, XpaHammxcs B (aiinax. TekcToBble U JBOMYHBIE (DAMIIBI.
daiinoBbie nepeMeHHble ((aiiaoBeie ykazaTenu). Urenue u3 Qaiina. 3anuce B
(aii.

Pazouenue 3amaun Ha moa3anaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnonb3oBaHue cTaHIapTHON OUOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

3.7

PeKprI/IH. PeKprI/IBHBIC npoucaypsr u (byHKI_II/II/I Hcnonp30BaHue cTeKa IS
opranu3anu pCKypCHBHBIX BbI3OBOB




3.8

Yucnennsle MeToabl. TouyHOE M MPUOIIKEHHOE pelieHus 3a1a4n. YucienHoe
peleHre ypaBHEHUH C IMOMOUIBbIO Mojadopa mapaMeTpa. UnciaeHHbIe METOIbI
pelieHusl ypaBHEHUH: MeToa mepedopa, METOA IOJIOBUHHOIO JEJICHMS.
[TpubnnxEHHOE BBIUMCIIEHUE JJIMH KpUBBIX. Bbruncienue miomaneit ¢puryp c
IIOMOILBIO YUCJIEHHBIX METO0B (METOJ MPSIMOYTOJIbHUKOB, METOJ| TPAIEeLHii).
ITouck makcumyma (MuUHMMyMa) (GYHKIMHM OJHOM IEPEMEHHOW METOA0M
IIOJIOBUHHOTO JIEICHUS

3.9

OOpaGoTka  CHMBONBHBIX  JAHHBIX.  BCTpoeHHBIE  (YHKIHMHM  s3bIKa
IpOrpaMMUPOBAaHUS i OOpaOOTKH CHMBOJIBHBIX CTPOK. AJITOPHUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha CJOBa IO MNpPOOEIbHBIM CHMBOJIAM, IOHMCK
IIOACTPOKH BHYTPHU JTaHHOM CTPOKH, 3aME€HA HANUJCHHOW MOJICTPOKHU HA JIPYr'yIO
cTpoky. ['eHepanus Bcex CJIOB B HEKOTOPOM aj(aBUTE, YHAOBICTBOPSIOIINX
3aJJaHHbIM orpaHudeHusM. IIpeoOpa3oBaHue yuciaa B CUMBOJIBHYIO CTPOKY U
obpaTtHO

3.10

MaccuBsl ¥ TIOCIIEIOBATEIILHOCTH UHCEJ. BpluuciaeHne 0000IEHHBIX
XapaKTEPUCTHK FJIEMEHTOB MacCHBa WJIM YUCIOBOM MOCIEA0BATEIIbHOCTH

(cyMMBI, TIpOM3BEAEHUS, CpEIHEro apu(pMETUYECKOro, MHUHHMAIBHOTO H
MaKCHMAJIFHOTO 3JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YAOBIETBOPSIOLIMX
3aJJaHHOMY YcJOBHIO). JIMHEHHBI MOMCK 3aJaHHOTO 3HAY€HHs B MacCHUBE.
Anroput™mbl paboThl ¢ 3JIEMEHTaMH MacCHBa C OJHOKPATHBIM IMPOCMOTPOM
MmaccuBa. COpTUpOBKa OJJHOMEPHOro MaccuBa. IIpocTbie METOIbl COPTUPOBKU
(MeTon my3blppKa, MeTOJ BbIOOpa, copTHpoBKa BcTaBKamu). CopTHpoBKa
cnusiHueM. beicTpas coptupoBka MaccuBa (anroputM QuickSort). JIBonuHbIi
MIOUCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIBymMepHBIE MaccuBbl (MaTpullbl). AJITOPUTMBI 00paOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJHEHUE JIByMEPHOI'O YHCIOBOTO MAacCHBa IO 3aJaHHBIM
IpaBWJIaM, MIOMCK 3JIEMEHTa B ABYMEPHOM MAacCHBE, BBIUMCIEHHE MaKCUMyMa
(MMHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEpPEeCTaHOBKA CTPOK
U CTOJIOIIOB ABYMEPHOI'O MaccuBa

3.12

CnoBapu  (acconuaTHBHBIE  MAacCHBBL, OTOOpa)xeHHs).  X3HI-TaOJIULIBIL.

HOCTpoeHI/Ie aﬂ(i)aBI/ITHO"IaCTOTHOFO CJI0Bapsd IJIA 3aIaHHOTO TCKCTa

3.13

Crexkn. AHanM3 TPaBUILHOCTH CKOOOYHOTO BBIpaKEHUS. BpluucieHue
apu(pMeTHUYECKOTO BBIpaKEHUS, 3alIMCAHHOTO B MOCTPUKCHOU popme. Ouepenn.
Hcnons3oBanne oyepenu 1isi BPpeMEHHOTO XpaHEHHUs JaHHBIX




3.14

Anroputmbl Ha rpadax. IlocTpoeHHe MHHHMAIBHOTO OCTOBHOTO JI€pPEBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KomudecTBo pazmuuHbIX

yTel MeX1y BEpLUIMHAMHI OPHUEHTUPOBAHHOTO allMKINYECKOro rpada.

Anroputm JlefikcTphl

3.15

JepeBps. Peanusanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. IBOW4YHBIE
(bunapueie) nepeBbs. [locTpoenue aepeBa il 3aAaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIC anropuTMbl 00xona nepesa. Vcnoiap3oBaHue creka
W o4epenu s 00Xxo/1a iepeBa

3.16

JluHamMu4uecKoe MporpaMMUPOBaHUE KaK METOJ] PELICHMS 3a/1a4 C COXPaHECHUEM
IIPOMEXYTOYHBIX  PE3yJbTaTOB.  3aJadyd, pelacMbple C  IIOMOILBIO
JUHAMHYECKOI0 IMPOrpaMMHPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (QYHKIIH,
IIOACYET KOJMYECTBA BAPUAHTOB, 33]1a4l ONTUMH3ALUN

3.17

[Tonsitne 06 OOBEKTHO-OPUEHTHPOBAHHOM MpOorpaMMupoBaHud. OOBEKTH U
kiacchl. CBOMCTBA U METOJIbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3paboTtka nporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJIXO/IA.

HHKchyJISIHHH, HacCJICJOBaHUC, HOJ'II/IMOp(bI/ISM

WNudopmManroHHbIe TEXHOIOTHH

4.1

Ananuz JaHHBIX. OCHOBHBIE 3aladd aHajJIu3a [JaHHBIX: IIPOTrHO3WMPOBAHHC,
KHaCCI/IQ)I/IKaHI/IH, KilacTCpu3alus, aHaJIu3 oTkJoHeHui. IlocnenoBaTebHOCTh

pellleHrs 3a/1a4 aHaIu3a JaHHbIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BBIOOp W (WIM) IMOCTPOCHHME MOJEIH, MpPeoOpa3oBaHUe
JAHHBIX, BU3YyaJIu3alMs JaHHBIX, HMHTEpIpeTanus pe3ynbTaToB. [IporpaMMHubIe
cpenctBa u UHTepHET-cepBUCHI AJs1 00pabOTKU U MPECTaBICHUS JaHHbBIX.

Bonwmue nannsie. MammaHoe 00yueHue

4.2

AHanu3 JaHHBIX C MOMOIIBI0 3JIEKTPOHHBIX TAOJUIl. BBIUMCICHHE CYMMBI,
cpenHero  apu(pMeTH4YecKoro, HaMOONbIIEro (HAaUMEHBIIETr0) 3HAYEHUS
nuarna3oHa. Beruucienue xodQQUIMeHTa KOppEeNsiud ABYX PSAOB JAHHBIX.
[Toctpoenue cTonOuaThiX, TUHEHYATHIX U KPYTroBbIX auarpamm. Iloctpoenwue
rpaduxkoB  ¢yaknui.  [lombop  nuHWUM  TpeHnma, pelmieHue  3amad
MPOrHO3UpOBaHUs. PemieHne 3a1ay ONTUMU3AIUU C TTOMOIIBIO AIIEKTPOHHBIX
TaOJIAILL




4.3

Jluckperuzanusi TOpU  MAaTeMaTUYECKOM  MOJICIMPOBAHUM  HEMPEPBHIBHBIX
mpoueccoB. MoaenupoBanue ABMXKEHUA. MojenupoBaHue OUOJIOTHYECKUX
cucteM. MaremaTHueckue MOJENU B OSKOHOMHKE. BpluuciuresabHbie
AKCIIEPUMEHTHI ¢ MozensaMu. OOpaboTKa pe3ylbTaToB AKCIepuMeHTa. Meron
HAaUMEHBIIMX KBaapaToB. OIlIEHKa YHCIIOBBIX I[apaMETPOB MOJCIUPYEMbIX
O00BEKTOB U TMpPOIECCOB. BoccTaHOBIEHHE 3aBUCMMOCTEH MO pe3yibTraTam
JKCIIEPUMEHTA

4.4

BepostHocTtHBIe  Momenu.  Mertoael Monte-Kapino.  MmuranuonHoe

MoaenupoBanue. CUCTEMBI MACCOBOTO OOCITYKHBaHUS

4.5

TaOnuunble (pensuuoHHblE) Oa3bl JaHHBIX. TalOnuma — mpencraBieHHE
cBefeHMi 00 OMHOTUIIHEIX 00bekTax. [loie, 3amuck. Kirou Tabauiel. Padora ¢
rOTOBOH 0a30if NaHHBIX. 3amoiHeHue 0a3pl JaHHBIX. [IOMCK, COPTHpPOBKAa U
GbuabTpanus JaHHBIX. 3aPOCHl HA BRIOOPKY JaHHBIX. 3allpPOCHI ¢ TapaMeTpaMH.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabiauunble 6a3bl JaHHBIX. TUIBI CBA3EM Mexay TabnuuaMu. BuerrHwuit
ko4, IlenoctHocTs 0a3bl JaHHBIX. 3ampockl K MHOTOTAOJIMYHBIM 0Oa3aM
JTAHHBIX

4.6

TexcroBbiit mpoueccop. CpeacrBa mHOMCKa M aBTO3aMEHbl B TEKCTOBOM
nporeccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKyMEHThl.  CHOCKH,
ornaBieHue. IIpaBuna  IUTUPOBAHUS  MCTOYHHUKOB U O(OpPMIIEHUS
6ubnuorpaguyecKux CCbUIOK

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI U151 YYEHUKA

Wndopmaruka (B 2 yactax), 10-11 knaccsl/ [Tonskos K.1O., Epemun E.A., OOO «bBMMTHOM.
JIaGoparopus 3Hanmi»; AO «M3natensctBo IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://educont.ru/




