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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro mnpeamera «MHdpopmartnka» Ha yriyOJEHHOM YpOBHE
cocTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIIbHOM
IpoTrpaMMBbl CpeiHero o0miero oopa3zoBaHus, IpeACTaBICHHbIX B DenepabHOM roCcy1apCTBEHHOM
00pa3oBaTeIbHOM CTaHAAPTE CpeaHero obmiero oOpa3oBaHus, a Takxke IIpuMepHO nporpammbl
BOCIIUTAHUS € Y4YETOM  TIPOBEpSIEMBIX TpeOoBaHMM K pe3yiabraTam ocBoeHusi OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEro o0pa3oBaHusl.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «MH®OPMATHUKA»

VYuebusblil npenmer «MHpopmaTika» B cpeHeM o011eM 00pa30BaHUM OTPAKAET:

— CymHOCT, WH(POPMATUKH KaK HAYYHOW JUCIMIUIMHBI, HM3YYalOleH 3aKOHOMEPHOCTH
IPOTEKaHUs U BO3MO>KHOCTH aBTOMATU3aLUU HUH(OPMAILIMOHHBIX IPOLIECCOB B Pa3IMYHBIX
CUCTEMAX;

— OCHOBHBbIE 00JacTH IpUMEHEHHs HMH()OPMATHKH, NpexJIe BCero HH(GpOPMaLMOHHBIE
TEXHOJIOTUH, YIIPAaBJIEHUE U COLUANIBHYIO chepy;

—  MEXIUCIUIUIMHAPHBIA XapakTep HHOOpPMATHKU 1 HHPOPMAIIMOHHOH e TETHHOCTH.

Kypc unpopmaTtuku cpeaHeil IIKOJIbI SIBJISETCS 3aBEpLIAIOIIMM 3TAllOM HENpPEepBbIBHON
NOJATOTOBKHM yYalIuxcsi B o0jmacTh HMHOOPMATHKU U MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
texHosoruii (MKT); oH omnupaercs Ha cojepkaHue Kypca MHPOPMATUKHA OCHOBHOM IIKOJIBI
1 onbIT nocrosiHHoro npuMmeHeHus MKT, naér teoperndeckoe OCMBICIEHUE, HMHTEPIPETALUIO
1 000011IeHIEe ITOTO OIBITA.

PesynbraTtel  yrmyOn€HHOTO ypOBHS H3y4deHHs ydeOHoro mnpenmera «MHpOpMaTHKay»
OPUEHTHUPOBaHbl Ha IOJIyu€HUE KOMIIETEHTHOCTEH JUIs HOCieqyroue npodeccnoHaaIbHOR
JeSITeTbHOCTH KaK B PaMKax JaHHOW MPEIMETHOW 00JacTH, TaK M B CMEXKHBIX C HEW 00JacTsx.
OHM BKJIIOYAIOT B ce04:

— OBJIQJICHHE KJIIOUEBBIMH MOHATHSAMHU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAas
npeaMeTHas 00J1acTh, paclo3HaBaHUE COOTBETCTBYIOIIMX UM IPHU3HAKOB U B3aUMOCBSI3EH,
CHOCOOHOCTh IEMOHCTPUPOBATH PA3IMUHBIE OJXO0/IbI K M3YUEHHUIO SBJICHUN, XapaKTePHBIX
JUTSL ©3y9aeMOi MpeaMETHOM 001acTH;

— YMEHHE pelaTh TUIIOBBIE NPAKTUYECKHE U TEOPETHUYECKHE 3aJauM, XapaKTEpHbIE U
MCIIOJIb30BAaHUsl METOJIOB U UHCTPYMEHTapus JaHHOU IpeIMeTHON 00J1acTH;

— HaJM4yue TPEACTaBIEHUI O JaHHOW MpeIMETHOM o00JacTh Kak LEJIOCTHOH Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU OOJACTSIMH 3HAHUH.

B pamkxax yrinyOnéHHOro  ypoBHS ~ M3yueHUs HMHPOpPMATHKU  O0OecreyuBaeTCs
IeJIeHaNpaBIeHHas MOJrOTOBKA BBITYCKHUKOB CPEIHEH LIKOJBI K MPOJOJDKEHHUI0 00pa3oBaHMs
B BBICIIMX YYEOHBIX 3aBEECHUAX IO CHEHUAIBHOCTSM, HENOCPEICTBEHHO CBA3aHHBIM
¢ IM(PPOBBIMM TEXHOJOTMSAMH, TaKUM KaK MporpaMMHas WHXXEHepHs; WHGPOpMalMOHHAs
0e30MacHOCTh; HMH(OPMALIMOHHBIE CHCTEMbI U TEXHOJOTHMH; MOOWJIbHBIE CHCTEMBI U CETH;
OoJblMe JTaHHBIE M MAIMHHOE OOyueHHe; MPOMBIIUIEHHBIH HHTEPHET BEIIeH; NCKYCCTBEHHBIN
MHTEJIJIEKT; TEXHOJIOTUM OeClpOBOJHONW CBSA3M; pPOOOTOTEXHHKA; KBAaHTOBBIE TEXHOJIOTUU;
CUCTEMBI PacIpeNeIEHHOIO PeecTpa; TEXHOJIOTUN BUPTYaJIbHOM U JTONIOJHEHHON PEAIbHOCTEH.

HEJA N3YYEHUSA YYEBHOI'O IPEIMETA «<MH®OPMATHUKA»

OcHoBHas 1enb u3ydeHus yueoHoro npenmera «MupopmaTtruka» Ha yriryoJaéHHOM ypoBHE
cpenHero oOmiero oOpa3oBaHHUs — oOecHedeHue MallbHEHIIero pa3BUTHS MHGOPMAIMOHHBIX
KOMIIETEHIIM  BBIIYCKHHMKA, €ro TOTOBHOCTH K KH3HM B YCJIOBUSIX Pa3BHBAIOLIETOCH
MH(POPMAIIMOHHOTO OOIIECTBA M BO3pacTalolIe KOHKYPEHIIUHN Ha PhIHKE TpyAa. B cBs3n ¢ A THM
u3yuenue nHpopmaruku B 10-11 kimaccax qomkHO 00eCceunTh:

— c(opMHPOBaHHOCTH MHPOBO33PEHHS, OCHOBAHHOTO Ha IOHMMAaHWUU PO WH(POPMATHKH,
UH(POPMALMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILIECTBE;
—  c(opMHUPOBaHHOCTH OCHOB JIOTUYECKOTO M aJITOPUTMHUECKOTO MBIIIICHHS,



—  c(hOpMHUPOBAHHOCTh YMEHUH pa3inyarh (aKkThl U OLICHKH, CPABHUBATh OLICHOYHBIC BHIBOJIBI,
BUJICTh MX CBS3b C KPHUTCPHSMH OLICHHBAHHMS M CBSI3b KPHUTEPHUEB C ONPEACIEHHON CHCTEMON
[IEHHOCTEH, MPOBEPSTH Ha IOCTOBEPHOCTH M 000011aTh HH(POPMAIIHIO;

—  cOpMHPOBAHHOCTh MPEACTABICHUN O BIUSHUU WH()OPMAIIMOHHBIX TEXHOJIOTMH Ha YKH3Hb
YeoBeKa B OOIIECTBE; IMOHMMAHHUE COLMAIBLHOTO, ASKOHOMHYECKOIO, IMOJUTUYECKOTrO,
KyJIbTYpHOTO,  IOPUIUYECKOTO,  HPUPOJHOTO,  IPrOHOMHYECKOrO,  MEIHMIMHCKOTO
¥ (pU3MOIOTrHYECKOr0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— TPHUHATHE IMPABOBBIX M dTHYECKUX AaCIEKTOB HMH(MOPMALMOHHBIX TEXHOJOIWH; OCO3HAHHE
OTBETCTBEHHOCTH JIIOJICH, BOBJICYEHHBIX B CO3/IaHHME U HCIIOJIb30BaHUE HH(OPMAIMOHHBIX
CUCTEM, paclpocTpaHeHHe NH(DOPMALIHY;

— CO3JaHMe YCIOBUH Ui  pa3BUTHS  HABBIKOB  y4eOHOH, TIPOSKTHOW, Hay4HO-
UCCIICI0BATEIbCKOM U TBOPYECKOM JCATEIIbHOCTH, MOTHBAIIMH YYalIUXCS K CAMOPA3BUTHIO.

MECTO YYEBHOI'O NIPEIMETA «MH®OPMATHUKA» B YHEBHOM IIJIAHE

Kypcy wundopmaruku 10-11 kmaccoB mnpenmiecTByeT Kypc HH(POPMATHKH OCHOBHOM
mkonbl. CornacHo IlpumepHoil paboueil mporpamme cpefaHero oOmiero oOpa3oBaHUS Ha
n3zydeHne uHpopMaTuku Ha yriyonéaHom ypoBHe B 10-11 kimaccax orBomutcst 272 4acoB
yueOHOTro BpeMeHHU (4 Jaca B HE/IETIO).

Yrny6néHHbI ypOBEHb M3YdeHUS] MHPOPMATUKU PEKOMEHIYETCS Il TEXHOJIOTUIECKOTO
npodwis, OPUEHTHUPOBAHHOTO HAa HH)KEHEPHYIO U MHPOPMALMOHHYIO c(hepbl IesTeIbHOCTH.
YrnyOnéHHbli  ypOBEeHb H3Y4YECHUS HWHPOPMATUKHA OOECIEYMBACT: TOATOTOBKY YYaIlHXCS,
OPUEHTHUPOBAHHBIX  HAa  CHELHAJbHOCTH B OOJACTM  MH(MOPMALMOHHBIX  TEXHOJOI'MH
Y MH)KCHEPHBIE CIIELUATIbHOCTH; Y4acTUE B MPOEKTHOM W UCCIIEAOBATEIBCKON IEATENbHOCTH,
CBA3aHHOM C COBpeMEHHbIMU HampasiaeHusMu otpacau  HKT; nmoaroroBky x ydacTturo
B onumnuazgax u caaue EI'D no undopmatuke.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «MH®OPMATHUKA» HA YPOBHE CPEJHEI'O OBIIIET'O
OBPA3OBAHUA

OcBoeHue yqeGHoro nmpeameTa «I/IH(I)OpMaTI/IKa» Ha YpPOBHE CPCOHCTO O6H_ICFO O6p330BaHI/I${
HarpasJICHO Ha OJOCTHUXKCHUC O6y‘~IaIOHII/IMI/IC${ CICAYIOIUX JHUYHOCTHBIX, METAIPCIAMCTHBIX
U IpCIAMETHBIX PE3YJIbTATOB.

JInuyHOCTHBIE pe3yJIbTaThI

JInuHOCTHBIE  pe3yabTaThl  OTPAXKAlOT  TOTOBHOCTb M CIIOCOOHOCTh  OOy4aroIuxcs

PYKOBOJCTBOBAaThCsl  CHOPMUPOBAHHOM  BHYTPEHHEW  MO3MLIMENW  JIMYHOCTH, CUCTEMOM

[ICHHOCTHBIX ~ OpPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHMX YOEXIECHUN, COOTBETCTBYIOIIMX

TpPaJMLIMOHHBIM IIEHHOCTSIM POCCUIMCKOr0 OOIIECTBa; pacIiMpPEeHHe KU3ZHEHHOTO OIBITAa U OIbITa

NeSITeIbHOCTH B MPOLIECCE pealln3alluil CPeACTBaMHU y4yeOHOTro MpeMeTa CIEAYIOIIMX OCHOBHBIX

HaIlpaBJIECHUN BOCIIUTATEIbHOMN EATEIBHOCTH.

I'pasicoanckoe 6ocnumanue:

— OCO3HaHHWE CBOMX KOHCTHTYIMOHHBIX TIpaB U O0sI3aHHOCTEW, yBaKEHHE 3aKOHa
U TIPAaBOMOPSAJKA, COONIOACHHE OCHOBOIIOJIATAIOIIMX HOPM HH(OPMAlMOHHOTO IpaBa
U MH(pOpMaMOHHON 6€30I1aCHOCTH;

— TOTOBHOCTh TPOTHUBOCTOSTH WJAEOJIOIMM JKCTPEMH3Ma, HallMoHaiu3Ma, KceHodoOuu,
JUCKPUMHHALIMA [0 COLMAIBHBIM, PEJIUTHO3HBIM, DPACOBBIM, HALIMOHAIBHBIM IPHU3HAKaM
B BUPTYQJIbHOM IPOCTPAHCTBE.

Ilampuomuueckoe éocnumanue:

LIECHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HAcCJEINI0; AOCTHKEHHsAM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTHSAX; IIOHMMAaHUE 3HaueHUs MHOOpPMATHKM KaKk HAyKd B KU3HU



COBPEMEHHOTO OOIIECTRA.

ﬂyxoeno-upaecmeeuuoe eocnumanue.:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;
CIIOCOOHOCTh OILIEHMBATh CUTYallMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B ceTH VIHTepHET.

Icmemuueckoe eocnumanue:

JCTETUYECKOE OTHOLICHWE K MHUPY, BKJIKOYas OSCTETHKY HAy4HOrO0 U TEXHUYECKOIO
TBOPYECTBA,;

CHOCOOHOCTh BOCHPHUHUMATh DPA3JIMYHbIE BHUJbl MCKYCCTBA, B TOM 4YMCJIE OCHOBAaHHOI'O Ha
UCTIOJIb30BaHUHU UH()OPMAITMOHHBIX TEXHOJIOTHIA.

Du3zuueckoe eocnumanue:

c(hOPMHUPOBAHHOCTH 370POBOTO U OE30MACHOTO 00pa3a >KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3[I0POBbIO, B TOM 4YHCIe 3a CY€T COOMoAeHUsT TpeOOBaHUiT Oe30MmacHoi
OKCILTyaTalluu CpCCTB I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHKAIIMOHHBIX TCXHOJIOT HUH.

Tpyoosoe socnumanue:

TOTOBHOCTHh K aKTHUBHOM JACATCIIPHOCTHU TEXHOJIOTHYECKONH M COI_II/IaJIBHOf/’I HaIpaBJICHHOCTH,
CHOCOOHOCTD WHULIMHUPOBATh, IJIaHUPOBATh U CaMOCTOATECIBHO BBIIIOJIHATH TaKyro
JIeATEIILHOCTD;

uHTEpeC K chepam TpodecCHOHATBLHON JeATCIIbHOCTH, CBS3aHHBIM C HH(POPMATHKOM,
NpOrpaMMHUPOBAaHUEM M HHPOPMAIIMOHHBIMU TEXHOJOTHSAMH, OCHOBAHHBIMH HA JIOCTHKEHHSIX
HayKd MH()OPMATHKU U HAYYHO-TEXHHYECKOT'O MPOTPecca; YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOD Oyaymiei npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHbI;

FOTOBHOCTb U CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30BaHUIO Ha IMPOTSHKEHUHM BCel
KH3HU.

Ixonozuueckoe eocnumanue:

OCO3HaHHE TIIO0AIBHOTO XapakTepa AKOJIOTMYECKUX MPOoOJIeM M MyTell UX pelieHusi, B TOM
yuciue ¢ yau€tom Bo3moxkHocterdn UKT.

llermocmu HAY4YHO20 NO3HAHUA:

c¢(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, JOCTHKEHUSIM HAayYHO-TEXHUYECKOIO Mporpecca U oOIIECTBEHHOM MPAKTUKU, 3a CUET
NOHUMaHMUs  pOJM  MH(POPMALMOHHBIX  PECYpCOB,  HH(POPMAIMOHHBIX  IPOLIECCOB
Y MTHPOPMAIIMOHHBIX TEXHOJOTMH B yCIOBHSIX LU(POBOM TpaHCPopManuu MHOTHX chep
KHU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOEKTHYIO
Y MCCIIEZI0BATEIBCKYIO IEATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE.

B mpouecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS O0YYarOIUMUCS MPOTrpamMMBbl
yuebHoro mnpenmera «MHpOpMaTHKa» y HUX COBEPILICHCTBYETCS 2MOYUOHANbHbIU UHMELIEKM,
npenoararoiuii ¢OpMUPOBAHHOCTD:

camopezynuposans, BKIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE TMOBEIEHUE, CIIOCOOHOCTh  aJaNTHPOBATHCS K SMOLMOHAIBHBIM  U3MEHEHUSM
U TIPOSIBIISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

BHYMPpEHHel Momuseayuu, BKIOYAIOIMIEH CTPEMIICHHE K JOCTHKEHHMIO LEIH U yCIIEXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE IEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;
omMnamuy, BKIIOYAIOUEH CHOCOOHOCTh IMOHMMATh SMOLIMOHAIBHOE COCTOSIHHE JIPYTHUX,
YYUTBIBATh €r0 TPU OCYIIECTBIEHHHM KOMMYHHMKAIIMM, CHOCOOHOCTh K COYYBCTBHUIO
U COIEPEKNBAHUIO;

COYUATbHBIX HABLIKOG, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOILIEHUS C JAPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTb KOH(IUKTHI.

MeTtanpeameTrHblie pe3yabTaThl

MeranpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJIAJIEHWE  YHUBEPCATbHBIMH  Y4€OHBIMHU
JEUCTBUAMU — [103HABATENbHBIMUA, KOMMYHUKATUBHBIMH, PETYJISTUBHBIMHU.



YHuBepcanbHbIe IO3HABATE/IbHbIE AeiCTBUSA
ba3zoevie nocuueckue oeiicmeun:

CaMOCTOSITENILHO  (DOPMYJIHpPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIN MPHU3HAK WU OCHOBAHUS JJIsi CPaBHEHUS, KIacCH(UKAIIUU
1 0000IIEeHH;

OTIPEICIIATH LENH JeATeILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTCPUH UX JTOCTHIKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX

pa3palaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIW3a MMECIOIIMXCS MaTepHaIbHBIX
1 HeMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JACSITEIHLHOCTh, OICHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCJICICTBUN JACATCIILHOCTH,

KOOPJIMHHUPOBATh ¥ BBINOJNHATH  pabOTy B YCIOBHSIX  PEAIbHOTO,  BUPTYAJIbHOTO
1 KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoewvie uccneooeamenvckue oeiicmeu:

BJIaJ€Th HAaBbIKAMU Y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM MAEATENbHOCTH, HaBbIKAMH
paspelieHus IpoodIeM; CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJI0B
pelLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO0B IIO3HAHUS;

BJIAJIETh BHUJAMHU JESTEIBbHOCTH I10 IIOJYyYEHUI0 HOBOIO 3HAHHUS, €ro HMHTEpPIpETaluu,
IpeoOpa3OBaHUI0 M MPUMEHEHUIO B PA3IUYHbIX YYEOHBIX CHUTYyalUsX, B TOM 4YHUCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIBHBIX IPOEKTOB;

(dbopMupOBaTh HAy4YHBIH THUI MBIIUICHUS, BJIAJETh HAyYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM  JI€ATEIbHOCTU
Y J)KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3HM U aKTYalIM3UpPOBATh 3a7ady, BbIABUraTh TUIIOTE3Y
e pelleHus, HaXOAWThb apryMEHThl Ui J0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH, 3a1aBaTh
napaMeTpbl ¥ KpUTEPUU PeLICHUS;

AQHAIN3UPOBATH MOJTYUYEHHBIE B XO/€ PELIEHUS 33Jaud pe3ylbTaTbl, KPUTUUECKH OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILLECTBIISITh  LIEJICHANIPABICHHBIM TIOMCK IEPEHOCAa CPEACTB M CIIOCOOO0B  JIeHCTBUSA
B IPO()eCCHOHANBHYIO CpeNy;

YMETb NEPEHOCUTh 3HAHUA B [103HABATEJIbHYIO U IPAKTHYECKYIO obnactu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBbIE WJEH, Npe/jiaraTh OpPUTMHAIbHBIE TOAXOAbl U PEIICHUS; CTaBUTh
npoOJIeMbl U 33]1a4u, JIOMyCKaroIlue aJbTepHATUBHbIE PELICHHUS.

Paboma c unghopmanueii:

BJIaJIETh HaBbIKAaMU MOJy4YeHUs HHPOPMALUU U3 HICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIILHO
OCYILECTBIISATh IOUCK, aHAJIN3, CUCTEMAaTHU3allMI0 U HHTEPIPETalHIO HH(OPMALIMU Pa3IMYHbIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

CO3/1aBaTh TEKCThI B pa3IM4yHBIX (Qopmarax ¢ yuyéToM HaszHaueHHs MH(OpMAIMM U LEIEBOM
ayJIUTOPHUH, BBIOMpas ONTUMAJIBHYIO (GOpPMY MpEICTaBICHHS U BU3yaIu3alluu;

OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh HH(pOpPMaLuU, €€ COOTBETCTBHE IPABOBBIM
Y MOPAJIBHO-3TUYECKUM HOPMaM,;

HCIIOJIb30BaTh CPEeACTBAa MH(POPMAILIMOHHBIX M KOMMYHHUKAIMOHHBIX TE€XHOJIOTHM B peIIeHUN
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3allMOHHBIX 3aJad ¢ COON0/IEHUEM TpeOOBaHMMA
OPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBl, pecypcocOepexeHusi, MPaBOBBIX
U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30MaCHOCTH;

BJQJIETh  HABBIKAMM  pACMO3HABaHUs M 3alIUTHl  MHGopManuu, HHGOPMAIMOHHON



0€30I1aCHOCTH JIMUHOCTH.

YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS
Obwenue:

OCYILECTBIISATh KOMMYHHUKALIUU BO BCeX cdepax *KHU3HM;

pacrio3HaBaTh HEBepOabHbIE CPEICTBA OOIIECHHSI, TOHUMATh 3HAYCHHUE COLIMATIbHBIX 3HAKOB,
pacrio3HaBaTh MPEAIOCHIIKY KOHMIMKTHBIX CUTYallui U CMArYaTh KOH(MIMKTHI;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU OOIIECHHS U B3aUMOJICHCTBUSA; apTyMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMSr4aTh KOH(JIUKTHBIC CUTYaLlUH;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUKY 3PEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPENICTB.

Coemecmuasn 0esamenbHOCmb:

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHUBUYaJIbHON paboThI;
BbIOMpaTh TEMATUKy M METO/Abl COBMECTHBIX JEUCTBHHM ¢ ydyéToM OOLIMX HHTEPECOB
Y BO3MOKHOCTEH KaXJI0T'0 4IECHA KOJJIEKTUBA;

IIPUHUMATD LEJIM COBMECTHOM NIEATENbHOCTH, OPraHU30BBIBATh U KOOPJUHUPOBATh IEHCTBUS
10 MX JOCTH)KCHMIO: COCTABJIATH IUIAH JEUCTBUHM, PACHpEnesATh POJIM C YYETOM MHEHUH
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON pPabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAKIOTO YYaCTHHKA KOMaHJbI B OOMIMK pe3ysbTar Mo
pa3paboTaHHBIM KPUTEPUSM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUACH C MO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHbIX CUTyalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

yHI/IBepcaJIbele PEryJasiTUBHBIC JelCcTBUA
Camoopzanmauu;l:

CaMOCTOSITENIFHO OCYIIECTBIISATh TMO3HABATEIBHYIO JIEATEIIHOCTh, BBISBIATH TPOOIIEMBI,
CTaBUTh U (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 00pa30BATENbHON  JEeSITEIbHOCTH
Y KU3HECHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUS MpoOJieMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEAIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSBICHHUIO LIMPOKOW 3PYIUIMU B Pa3HBIX 007aCTAX
3HaHWUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYIbTYPHBIN YPOBEHbD.

Camokonmpons:

JaBaTh OILICHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHBBI B JIEATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIBTATOB LEISAM;

BJIaJIeTh HABBIKAMU IO3HABATENbHOU pe(IeKCHHM KaK OCO3HAHHUS COBEpUIAEMBIX JeHCTBHIA
Y MBICJIIUTEIIBHBIX IIPOLECCOB, HX PE3YJbTATOB M OCHOBAHWM; WCIIONb30BAaTh IPUEMBI
pedexcun Uit OLIEHKH CUTYallu1, BBIOOpa BEPHOTO pEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 HX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IPU aHAIU3€ PE3YNIBTATOB JEATEIBHOCTH.

Ilpunamue ceéa u opyzux:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJIN3€E PE3YIbTaTOB JESITEIbHOCTH;
NpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEeKa.

IIpenmeTrHble pe3yJIbTaThl

[IpenmerHble  pe3ynbTaThl  OCBOGHHS  00S3aTENILHOTO  MPEIMETHOTO  COJAEpXaHHUf,
YCTaHOBJIEHHOI'O JIJaHHOW MpPUMEpPHON paldouell MporpaMMol, OTpakaloT CPOPMHUPOBAHHOCTH



y 00y4aromMXCsl CISAYIOIUX YMEHUM:

BJIaJICHHUE NPEJICTABICHUSIMH O POJIM MH(POPMALIUU U CBSI3aHHBIX C HEH MPOLIECCOB B MIPUPO/IE,
TEXHUKE U OOIIECTBE; MOHATHUAMH «HH(OpMAaIus», «MHPOPMALMOHHBIA  IPOIECCH,
«CUCTEMa», «KOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIN 3P PeKT», «MHPOPMALMOHHAS CHCTEMAY,
«CUCTEMa YIpaBIICHUs»; BIAaJCHHE METOJaMU TOuCKa HHGOpManuu B ceTH HWHTepHET;
YMEHHE KPUTHYECKH OLIEHMBATh HMH(OpMaIUio, NOJy4YeHHYI0 U3 cetu MHTepHer; ymeHue
XapakTepu3oBaTh OOJbIINE JaHHbIC, NPUBOAUTH IMPUMEPHl HMCTOYHUKOB HUX MOIYYCHHUS
Y HaNpaBJICHUS UCIIOIb30BAHMS;

yMeHHue Kiaccu(pUUUpoOBaTh OCHOBHBIC 33aJauyd aHalIMW3a JaHHBIX (TPOTHO3MPOBAHUE,
KjJaccupukanus, KilacTepus3alys, aHajJu3 OTKIOHEHMH); MOHUMAaTh IOCIEJOBATEIBbHOCTh
peleHns 3a/1a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OI[CHKA KadyecTBa
JAHHBIX, BBIOOP W/MIM TOCTPOEHUE MOJENH, NpeoOpa3oBaHME JAHHBIX, BU3yaJIU3alMs
JaHHBIX, UHTEPIIPETALUs PE3yJIbTaTOB;

IIOHUMAaHWE OCHOBHBIX IIPUHIIMIIOB YCTPOMCTBA U (YHKIMOHUPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX Y MOOWJIBHBIX KOMIIBIOTEPOB; TEHAEHLMH pPa3BUTHUA KOMIIBIOTEPHBIX
TEXHOJIOTUH; BIIAJICHUE HABbIKAMH pPAOOTHI C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJAMU NPOTPaMMHOro oOecredyeHus MJis pelleHUs Y4eOHbIX 3ajady MO0 BbIOpaHHON
crelalIn3aluy;

HaJIUYME MPEICTAaBICHUM O KOMIIBIOTEPHBIX CETAX M MX pOJIM B COBPEMEHHOM MHPE;
0 0a30BBIX MPHHIMIAX OPraHW3aluU ¥ (QYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CeTel; 00
00IIMX MpUHLIHKIIAX Pa3pabOTKH U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

NOHMMAaHHUE YIrpo3 MH(POPMAIMOHHON O€30IaCHOCTH, HCIIOJIb30BAHUE METOAOB U CPEICTB
IPOTUBOACUCTBUSA 3TUM YIrpo3aM, COOJIIOJIeHue Mep O€30MacHOCTH, NIPEeJOTBPAIIAIOIINX
HE3aKOHHOE paclpoCTpaHEHHE MEPCOHATIbHBIX JAHHBIX; COOJIIOJCHUE TPeOOBAaHUM TEXHUKU
0€30MacCHOCTH W TMTMEHBbl NpU pabdoTe C KOMIBIOTEpAMU U IPYTMMHU KOMIIOHEHTaMU
U(GPOBOTO OKPYKEHMUS;

NOHMMAHHUE IIPABOBBIX OCHOB HCIIOJb30BAaHUSl KOMIBIOTEPHBIX Iporpamm, 0a3 JaHHbBIX
U paboThl B ceTu MHTEpHET;

MOHMMAHNUE OCHOBHBIX IIPUHILIMIIOB TUCKPETU3ALUHN Pa3IMYHBIX BUJIOB HH(OpMALIUN; YMEHUE
ornpeneniaTb WHPOPMALMOHHBIM 00BEM TEKCTOBBIX, I'pa)MUECKUX W 3BYKOBBIX JTAHHBIX IMPH
3a/laHHBIX MapaMeTpax AUCKPETHU3alMM; YMEHUE ONPENEIATh CPEIHIOK CKOPOCTh INEepenadu
JAaHHBIX, OLICHWBATh M3MEHEHHE BPEMEHM INepefaud MpU HU3MEHEHHH HHPOPMAIMOHHOTO
00BbEMa TaHHBIX U XapaKTepUCTUK KaHaa CBA3H;

YMEHHME CTPOUTh HEPAaBHOMEpHBIE KOJbI, JOIMYCKAIOLIUE OJHO3HAYHOE JEKOJIUPOBAaHUE
cooOuieHnit (mpeuKCHbIE KObI); MCIOJIb30BaTh MPOCTEHIINE KOJAbI, KOTOpPBIE MO3BOJISIOT
OoOHapyXHUBaThb W UCHPABIATh OIIMOKM TMpU  MepeJadye  JIaHHBIX; CTPOUTh  KO[,
o0ecreynBaroIUil HAUMEHBIIYI0 BO3MOXKHYIO CPEAHIOI0 JJIUHY COOOIEHUS MPU U3BECTHOU
YacTOTE CUMBOJIOB; MOSCHATh IPUHILIUIIBI pAOOTHI IPOCTHIX AITOPUTMOB CKATHS TAHHBIX;
YMEHHME HCIIOJIb30BaTh IPU PELIEHUM 3a7ad CBOMCTBA TMO3MLIMOHHOW 3alMCH YHUCEll,
aIropuT™Ma IMOCTPOEHUS 3alUCH YHClia B MO3UIMOHHON CHCTEME CUYMCIIEHHS C 3aJaHHBIM
OCHOBAaHMEM M IIOCTPOEHUSI YHCIa 10 CTPOKE, COAEpXKalled 3aluch JTOr0 4YHcia
B MIO3UI[MOHHOM CHUCTEME CUUCIEHMsI C 3aJlaHHbIM OCHOBAHHWEM; YMEHME BBIIOJIHATh
aprudMeTHYeCKUe onepaly B MO3UIMOHHBIX CHCTEMaX CUUCIIEHUS;

YMEHHE BBINOJIHATH MpeoOpa3oBaHUsl JOIMUECKHUX BbIPaXKEHHM, UCTOIb3Ys 3aKOHBI alreOpsbl
JIOTUKH; YMEHHE CTPOHUTH JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOW U KOHBbIOHKTHUBHOM
HOpMaJIbHBIX (pOpMax MO 3alaHHON TabJIUIe HICTUHHOCTH; MCCIIE0BATh 00JacTh HCTUHHOCTH
BBICKA3bIBAaHUS, COJIEPKAIEr0 IMEPEMEHHbIE;, pellaTh HECI0KHbIE JOTMYEeCKHe YpaBHEHHS
Y CUCTEMbI YPaBHEHMI;

YMEHHME pellaTh alrOpUTMHYECKHE 3aJaud, CBsS3aHHbIE C aHamu3oM rpadoB (3agauu
NOCTPOCHHS ONTHMAJIBHOTO IMYTH MEXIy BepIIMHaMH rpada, OnpeAeseHUs KOJIMYecTBa
pa3IMYHBIX MyTel MEX]ly BepUIMHAMH OPUEHTHPOBAHHOTO allUKIMYECKOro rpada);

YMEHME HCIIOJIb30BaTh JEPEBbsl NPU AHAIU3€ U INOCTPOCHHUU KOAOB U JJIS IPEICTaBJICHUSA



apu(METHUECKUX BBIPAXKEHUH, IPU PELICHUH 33/1a4 MTOMCKA U COPTUPOBKH; YMEHHE CTPOUTH
JIEPEBO UTPHI MO 3aJ]aHHOMY aJTrOpUTMY; pa3paldaThiBaTb M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPATETHUIO UTPHI;

MOHUMaHue 0a30BBIX AJTOPUTMOB OOPAOOTKHM YKMCIIOBON M TEKCTOBOM MH(GOpMAIUuU (3amuch
qucesl B IO3ULIMOHHON CHCTEME CUUCIICHHS; HaXOXKJIEHUE BCEX MPOCTHIX YHUCET B 33JaHHOM
nuana3oHe; 00paboTka MHOTOpa3psAIHBIX LIETBIX YHCEI; aHAJIW3 CUMBOJBHBIX CTPOK U Ap.),
QITOPUTMOB IIOMCKA M COPTUPOBKH; YMEHME OIPENEISATh CI0KHOCTh H3Y4aeMbIX B Kypce
0a30BBIX aNTOPUTMOB (CYMMHPOBAaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIC AITOPUTMBI, TBOMYHBIN MIOMCK) U MIPUBOAUTH IPUMEPHI HECKOJIBKUX aJITOPUTMOB
pa3HOI CI0KHOCTHU I PELICHUs] OJJHOM 3a/1auH;

BJIAJICHHE YHUBEPCAJIBHBIM SI3BIKOM IMPOrpaMMHUPOBAaHUS BBICOKOTO ypoBHsS (Python, Java,
C++, C#), npencraBieHUsMH O 0a30BBIX THUIIAX JAHHBIX M CTPYKTypaxX JaHHBIX; yYMEHHUE
UCIIOJIb30BaTh OCHOBHBIE YIPABISAIOIIME KOHCTPYKLIMM;, YMEHHUE OCYIIECTBIATh aHaIU3
MPEJIOKEHHONW MPOTpaMMBbl: OIpPENessaTh Pe3yabTaThl PadOTHI MPOTPaMMBbI MPH 3aJlaHHBIX
UCXOJHBIX JIaHHBIX; OMPEAENIATh, NPU KAKUX HCXOAHBIX JAaHHBIX BO3MOXKHO MOJy4YCHHE
YKa3aHHBIX PE3Yy/bTAaTOB; BBIABIATH JIaHHbIE, KOTOPbIE MOTYT MPHUBECTH K omIOKe B padoTe
POTpPaMMBI; (GOPMYITUPOBATH MPEIIOKEHUS 110 YITYUIICHHIO TPOrPAMMHOTO KOJIa;

yMeHHE pa3pabaTbiBaTh W PEATU30BbIBATh B BUAE MpOrpamMMm 0a30BbIE aIrOPUTMBI; YMEHUE
MCIIOJIb30BaTh B IIPOrpaMMax JJaHHBIC PA3IMYHBIX TUIIOB C yYETOM OTpaHUYEHUN Ha IUana3oH
X BO3MOXXHBIX 3HAYCHUH, MPUMEHSTH NPH PEIICHUH 3a7ad CTPYKTYPHl JAHHBIX (CIIHCKH,
CJIOBapH, CTEKH, OYEpEeld, JEPEeBbsi), HCIIOJIb30BaTh 0a30BBIE OMEpAIMU CO CTPYKTypaMu
JAHHBIX; IPUMEHSATh CTaHIAPTHBIE U COOCTBEHHBIE IOIPOrPaMMBI JIsl 00paOOTKH YHCIOBBIX
JAHHBIX W CUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MpH pa3paboTKe MporpamMm OUOINOTEKU
HOJIPOTrpaMM; 3HaTh (PYHKIIMOHAIBHBIE BO3MOKHOCTH MHCTPYMEHTAIBHBIX CPEACTB CPEIbl
pa3pabOTKH;  yMEHHME  HUCIOJb30BaTh  CPEJICTBAa  OTIAJAKH  TporpamMMm B cpele
IPOTPaMMHUPOBAHUS; YMEHHE JOKYMEHTUPOBATH IIPOTPaMMBI;

YMEHUE CO37aBaTh CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI U JEMOHCTPALMOHHBIC
MaTepuagbl  C MCIOJb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX IPOTPAMMHBIX  CpEJICTB
U 00JIaUHBIX CEPBHUCOB; YMEHHE CO3/1aBaTh BEO-CTPAHUIIBL;

YMEHHUE HCIOJIb30BATh 3JIEKTPOHHBbIE TAaOIMLBl A aHaNW3a, MPeACTaBlIeHUs U 00pabOTKU
JAHHBIX (BKJIIOYas BBIUUCIEHHE CYMMBbI, CpE€AHEro apuMeTHYecKoro, HauOOJbILEro
Y HaMEHBIIETO 3HAYEHWH, pellleHHe YpaBHEHUH, BHIOOP ONTHMAIBHOTO peLIeHus, Mmoadop
JMHUY TPEHJIa, peLICHHUE 3a7a4 IPOrHO3UPOBAHMS);

BJIaJICHUE OCHOBHBIMM CBEJICHUSMM O 0a3ax MaHHBIX, UX CTPYKTYpe, CPEACTBaxX CO3/aHMsA
¥ pabOThl C HUMH, YyMEHHE UCIOJb30BaTh TaOJW4YHBIE (pENALUOHHBIE) 0a3bl JTaHHBIX
(cocTaBnATh 3ampochl B 0a3ax JaHHBIX, BBIOJIHATH COPTHPOBKY M IOUCK 3amuceil B 6ase
JTAHHBIX, HAIOJHATh pa3paboTaHHYIO 0a3y JAHHBIX) U CIIPABOYHbBIE CUCTEMBI,

YMEHHUE HCII0JIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUYECKUe MOJETN JUIsl aHaiu3a OOBEKTOB
U TpOLIECCOB: (OPMYIMPOBATh I€JIb MOJECIUPOBAHMS, BBIIOJHATH AaHAINU3 PE3YJIbTATOB,
MOJIyYEHHBIX B XOJI€ MOJEIMPOBAHUSA; OLICHUBATh aJ€KBATHOCTb MOJEIN MOJEIHPYEMOMY
00BEKTY MJIH MPOLIECCY; MPEACTABIATh PE3YIbTaThl MOJECIUPOBAHMS B HATJISIAHOM BHJIE;
YMEHHME OpraHHU30BbIBATh JIMYHOE HWH(OPMALMOHHOE TMPOCTPAHCTBO C HUCIIOJIB30BAHUEM
Pas3INYHBIX CPEACTB HUPPOBBIX TEXHOIOTUH;

MOHMMAaHUE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, LU(PPOBBIX
00pa30BaTeNbHBIX CEPBUCOB; MOHMMAHME OCHOBHBIX MPUHIUIIOB pabOThI, BO3MOXKHOCTEH
Y OTPAaHUYEHHUS] TIPUMEHEHHS] TEXHOJOTHH MCKYCCTBEHHOIO WHTEIEKTa B Pa3iIMYHbIX
o0nacTsaX, HalM4yhe TPEACTaBICHUI O Kpyre pellaeMblX 3aJad MalIMHHOTO OO0y4YeHHus
(pacnio3HaBaHus, Ki1accu(UKAIMK U TPOTHO3UPOBAHUS)

HaJIMYMe MPEICTaBICHUNA 00 MCHOJIb30BAHUM MH(POPMALMOHHBIX TEXHOJOTHH B pa3iMYHBIX
npodeccuoHaIbHBIX chepax.



COAEPKAHUE YYEBHOI'O IPEJJMETA «<MH®OPMATHUKA»

B conmepxanun yuebHoro mpeamera «MH(popmaTuka» BBIACISAIOTCA YETHIPE TEMaTHYECKUX
pasnena.

Paznen «lluppoBasi rpaMoOTHOCTHY MOCBSAIIEH BOIIPOCAM YCTPOHCTBA KOMIIBIOTEPOB U JIPYTUX
AJIEMEHTOB IH(PPOBOr0 OKPYKEHHS, BKIIOYAs KOMIIBIOTEPHBIE CETH; HCIIOJIb30BAaHUIO CPENICTB
OIIEPAIIMOHHOW CHCTEMBbI; paboTe B ceTH VIHTEpHET M MCHOIB30BAaHHUIO HHTEPHET-CEPBUCOB;
UH(POPMALIMOHHOHN 0€30MaCHOCTH.

Paznen «Teopernyeckue ocHOBbI MHGOPMATHKH)» BKJIIOYAeT B ceOs NOHATUIHBIN anmapar
UH(POPMATUKH, BOMPOCH KOIUPOBaHHUS HH(OpMAIMH, W3MEPEHUsT WHPOPMALMOHHOTO 00bEMa
JTAHHBIX, OCHOBBI JIT€OPHI JIOTUKH U KOMITBIOTEPHOTO MOJIETHPOBAHMSL.

Paznen «AnropuTMbl W MPpOrpaMMHPOBAHWeE)» HAINPABICH Ha Pa3BUTUE AJITOPUTMUYECKOTIO
MBIIUICHUS, Pa3pabOTKy alrOpUTMOB U OIEHKY HX CIIOKHOCTH, (OPMHUpPOBAHHE HABBIKOB
peanu3ayy IporpaMM Ha S3bIKax MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSI.

Paznen  «MHdopManmoHHble  TEXHOJOTMH»  IIOCBAIIEH  BONpOCaM  IPHUMEHEHHs
UH(POPMALIMOHHBIX TEXHOJOTUH, pEaJIM30BAaHHBIX B MPUKIAJHBIX TMPOTPAMMHBIX MPOAYKTaX
Y MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Jadax aHAJIM3a JaHHBIX; UCIIOJIL30BAHUIO 0a3 JaHHBIX
Y JICKTPOHHBIX TAOJHUII TSl pEIICHHs] TPUKJIAIHBIX 3a7a4.

10 kiace

Hudposas rpaMOTHOCTH

TpebGoBaHusa TeXHUKH 0€30MaCHOCTH M TMTHUEHBI MPH pabdoTe C KOMIIBIOTEpaMH U IPYTUMU
KOMITOHEHTaMH [IU(PPOBOTO OKPYKEHUSI.

[Tpunumnel  paboOThl KOMIBIOTEPOB UM KOMIBIOTEPHBIX CHCTeM. ApXUTEeKTypa (oH
Heiimana. I'apsapockas  apxumexmypa.  ABTOMAaTHYECKOE  BBIMOJHEHUE  IPOTPaMMBbI
npoueccopoM. OrmepaTuBHas, MOCTOSHHAs U JOJTrOBpeMeHHas maMsitb. OOMeH JaHHBIMU
¢ nomouplo mMKH. KOHTpoimeps! BHEMIHUX yCTPOUCTB. IIpsaMoil 1oCTym K aMATH.

OCHOBHbIE  TEHJACHUMU pa3BUTUS KOMIBIOTEPHBIX  TexHosoruil. Ilapannenbhbie
BbIYHCIIeHUs.  MHoromporneccopubie  cuctembl.  CyrnepkoMibioTepsl.  Pacripenenénnbie
BBIUHCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIBIINX JaHHBIX. MoOMIbHBIE ITUPPOBHIE YCTPOHCTBA
M UX  pOJb B KOMMyHUKalUsX. BCTpo€HHbIE  KOMIBIOTEPBl.  MHKPOKOHTPOJUIEPHI.
PobGoTu3npoBaHHbIe TPOU3BOICTBA.

[IporpammHoe  oOecrieyeHHE  KOMIIBIOTEPOB W KOMIBIOTEPHBIX  CHUCTEM.  Bujsl
IporpaMMHOT0 obOecrieueHus] W UX HaszHaueHue. OCOOEHHOCTH MPOTPAMMHOTO OOecreueHus
MOOUIBHBIX ycTpoicTB. [lapamnenbHoe mnporpammupoBanue. CHCTEMHOE MPOTrpaMMHOE
oOecrieuenne. OrnepalMOHHbIE CHCTEeMBbl. YTWINTHL. J[[paiiBepbl yctpoiicTB. WHcTamumsuus
U ICMHCTAJUISALMS TPOrPaMMHOT0 00ecTieueHusl.

@aiinoBeie cucTembl. [IpUHIUTIBI pa3MellieHrs U UMEHOBaHUS (HalijIoB B JOITOBPEMEHHON
namsatu. [llabmons! 1y1s onucanust rpymnm (aitios.

3akonogarenscTBO Poccuiickoit denepanuu B 00JacTH MPOTrPaMMHOTO OOECIIEUEHUSI.
JlunieH3upoBanue mporpaMMHOTO obecriedeHus: | MUGPOBBIX pecypcoB. [IpompuerapHoe
U cBOOOZHOE TporpaMMHoe obecrnieueHne. Kommepueckoe M HEKOMMEpPYECKOE HCIIOJIb30BaHHUE
MPOTrpaMMHOTO OOecTieueHus U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABJIMBaeMast
3aKOHOJATENLCTBOM P® 3a HempaBOMEpPHOE HWCIONB30BAHUE MPOTPAMMHOTO OOeCTIeueHus
1 1IU(POBBIX PECYPCOB.

[IpuHIUIIBI TOCTPOEHMS U aNMapaTHbIE KOMIOHEHTHl KOMIIBIOTEPHBIX ceTeil. CeTeBbie
npotokonsl. Cets UnTepHET. Anpecanus B cetu Uutepuer. [Iporokonst creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenme IP-cetTm Ha  1oaceTH ¢ MOMOINBIO  Macok  mojcereit.  CereBoe
agMUHUCTpUpoBaHue. llonmyueHne HaHHBIX O CETEBBIX HACTpOMKax Kommbrorepa. IIpoBepka
HaJMYHS CBSI3H C y37I0M ceTu. OnpeneneHrne MapipyTa JIBIKCHHS TTaKEeTOB.

Buner nestensHoctn B cetu MutepHer. CepBuckl MuTepuerta. ['eomnbopmanroHHbIC



cUCTEeMBI. ['e0IOKallMOHHBIE CEPBUCH PEANbHOTO BpEeMEHM (JIOKAIMsi MOOMIIBHBIX Tene(oHOB,
OIpe/IeIeHNe 3arpy’keHHOCTU aBTOMAarucTpajied U T.I1.); MHTEPHET-TOProBilsi; OPOHUPOBaHHE
OMJIETOB U TOCTUHUI U T. 11

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CepBHUCHI U yciayrd. ColManbHble CETH — OpraHU3alusl
KOJIJICKTHBHOTO B3aMMOJICHCTBHS M OOMeHa NaHHBIMH. CeTeBOM STHKET: NMpaBuia TOBEIACHUS
B kubepnpoctpancrBe. [IpoGiiema NOANMHHOCTH NOJAy4eHHOW uHpopMmauuu. OTKpBITIE
00pa30BaTeNIbHbIE PECYPCHI.

TexHOreHHblE M SKOHOMHUYECKHE YIpo3bl, CBsA3aHHBIE ¢ ucrnoiab3oBaHueM WKT. Oobmiue
npoOyieMbl 3amuThl WHGOpMaMu ¥ HHPOpMAMOHHOW Oe3omacHOcTH. CpeicTBa  3alIuThl
UHpOpMaLUU B KOMIIBIOTEPAX, KOMITbIOTEPHBIX ceTsx Y aBTOMaTHU3UPOBAHHBIX
uHpOpMaMOHHBIX cuctemax. IIpaBoBoe oOecrneuenne HHPOPMAIMOHHONW OE30MACHOCTH.
DnexmponHas yupposas noOnucs, cepmupuyuposanHvle caumol U OOKYMEHMbL.

[IpenoTBpanieHne HECAHKIMOHUPOBAHHOTO JOCTYNA K JIMYHOH KOH(UICHIMATBHOMI
uHpOpMaLlMY, XpaHALIeWcs Ha IEpCOHAIBHOM KOMIIBIOTEpE, MOOWIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMMHoe oOecredyeHHe U CrocoO0bl OOpbOBI € HUM. AHTHUBUPYCHBIC
nporpamMmMsl. Opranusanus JMYHOTO apxuBa nHpopmanuu. PesepsHoe konuposanue. [laponbHas
3alllUTa apXuBa.

HIudpoBanue naHHbix. CumMMmeTpuuHble U HecuMMeTpuuHble mudpel. [Hudpsr npocroit
3amensl. [udp Lesaps. [Ludp Buwkenepa. Anroputm mudpoanus RSA. Cmezanocpagus.

Teopernvyeckne 0CHOBbI HHPOPMATHKH

Wudopmanus, nanHele ¥ 3HaHUA. MHGOpMAMOHHBIE MPOIECCHl B MPUPOAC, TEXHHKE
U 00ILLIECTBE.

HenpepbiBHbBIE U AMCKPETHBIE BEIWYMHBI U CUTHaibl. HeoO0XoAMMOCTh AMCKpETU3aLUU
uH(pOpMaLny, peIHa3HAueHHOM JIUIs1 XpaHEeHUs], epeiaur 1 00pabOTKU B IU(PPOBBIX CUCTEMAX.

JBonyHoe KoaupoBaHHWE. PaBHOMEpHBIE | HEpPaBHOMEpPHbIE KOAbl. JlekogupoBaHue
COOOLIEHNH, 3alMCaHHbIX C IIOMOIIBIO HEpaBHOMEpPHBIX KoJoB. YcinoBue Pano. Iloctpoenue
OJTHO3HAYHO JI€KOJMPYEMBIX KOIOB C IMOMOIIbIO aepeBa. [pagh An. A. Mapxosa. EnuHuib
U3MepeHuss KoiaudecTBa MHGpopManuu. AndaBUTHBIH TOAXOJX K OLIEHKE KOJIMYEeCTBa
uH(pOopMaLIUH.

Cucrtembl cuMcieHus. Pa3BépHyras 3amuch LEIbIX U APOOHBIX YMCENT B NO3MLIMOHHOM
cucreme cuucieHus. CBONCTBa MO3MIIMOHHOW 3allUCH YMCJA: KOJUYECTBO IU(pP B 3amUCH,
IIPU3HAK JEIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIIEHHs. AJTOPUTM IEpeBOJa LIEJIOro
ymciia u3 P-M4HOM cUCTeMBbl CUUCIIEHUS B JECATHUHYIO. AJITOPUTM MEpeBOia KOHEUHON P-nuHoi
JpoOu B IECATHUHYIO. AJITOPUTM HEPEeBOJIa 1IEJIOr0 YHUCIa U3 ASCATUYHOM CUCTEMBl CUMCICHHUS
B P-uunyro. IlepeBon koHeuHOU aecsiTMuHOW ApoOu B P-uunyro. JIBouuHas, BOCbMEpHYHAas
U [IECTHAJIIaTepUYHasl CUCTEMbI CUMUCIICHUS, CBA3b MEXAy HUMU. ApudmMeTrndeckue oneparuu
B MIO3UI[MOHHBIX CHUCTEMaX CYHUCIEHUS. Ipouunas YpasHOGeWleHHAs CUCmeMa CHUUCTEHUS.
Heouuno-oecamuunas cucmema c4ucieHus.

KomupoBanue TtekctoB. Komupoka ASCII. OpnoGaiitHble koaupoBku. Cranmapt
UNICODE. Koguposka UTF-8. OmnpeneneHue HHPOPMALUMOHHOTO 00bEMA TEKCTOBBIX
COOOLIEHUH.

KonupoBanue uzobpaxenuit. Ouenka nHOpMALMOHHOTO 00bEMa rpauUecKuX JTaHHBIX
IpU 3aJaHHBIX pa3pellieHuu U IIyOuHe KoaupoBaHMs 1Bera. L[BeToBbie Monenu. BekrophHoe
koaupoBanue. @opmarel rpapudeckux aiinos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. OrneHka WHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX JaHHBIX TMpHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUS.

Anre6pa noruku. IloHatue BbickasbiBaHUs. BrickasbiBaTenbHble (HOpPMBI (IPEIUKATHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlormueckue omneparuu. TaOnumbl uctuHHOCTU. Jlormyeckue BblpaxeHus. Jlornueckue
ToXzaecTBa. Jloka3aTreiabCTBO JIOTMYECKUX TOXKIECTB C MOMOLIbIO TaOJIUI[ HCTUHHOCTH.
Jlormdeckue onepanuy U onepanuy Haj MHOXKECTBAMH.

3aKkoHBl anreOphl JIOTUKU. ODKBUBAJICHTHbIE NPEOOpa3OBaHMs JIOTUYECKUX BbIPAXKEHUI.



Jlornueckue ypaBHEHUS U CUCTEMBI YPABHCHU.

Jlornueckue (PyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX (DYHKIUI OT
KOJINYECTBA apryMeHTOB. [1oJIHBIE CHCTEMBI JIOTHYECKUX (PYHKIIUH.

Kanonnueckue ¢opmbl JIorudeckux BblpakeHud. CoOBEpLICHHbIE JAW3bIOHKTHUBHBIE
¥ KOHBIOHKTUBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX ITOCTPOSHHS 11O TAOJIUIIE HUCTUHHOCTH.

Jlormyeckue synemMeHTHI B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHblil
cymmarop. IlocTpoeHne cxemM Ha JIOTMYECKMX JJIEMEHTaX I10 33JaHHOMY JIOTUYECKOMY
BBIDQKCHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS II0 JIOTMYECKOM cxeMe. Muxpocxemol
U MEexXHOI02UsL UX NPOU3E0OCMEA.

[IpencraBieHue LENbIX YACEN B TaMATH KOMIIbIOTepa. OrpaHUYeHHOCTh JUana3oHa YHCes
IIpU OrpaHMYEHUM KOJM4YecTBa paspsaoB. llepenosiHenue paspsaHol ceTkU. be33HakoBbie
Y 3HaKOBbIC JJaHHbIC. 3HAKOBBIA OUT. JIBOMUHBIN JOMOIHUTENIBHBIA KO OTPULIATENIbHBIX YUCEIL.

[ToGutoBbie noTHMYeckue omnepauuu. Jlormueckuil, apuMeTHUECKUN W HUKIMYECKHUHA
casury. [Iudposanue ¢ momorpo MoOUTOBOH onepaluu «uckaovatomee NJINy.

[IpencraBieHne BEIECTBEHHBIX YHUCENl B IIaMATH KOMIIbIOTEpA. 3Hayallas 4acTb
U NOpSJ0oK uyMcha. Jluanma3oH 3HaueHUil BellecTBEHHbIX uMcen. I[IpoGneMsl XpaHeHHs
BELIECTBEHHBIX UHCEN, CBS3aHHbIE C OTPaHMUYEHUEM KOJIMYECTBA pa3psioB. BreinonHeHue
olepanuii ¢ BEIECTBEHHBIMHU YUCIIaMH, HAKOIJICHUE OLIMOOK NP BBIYUCICHUSX.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

OnpezneneHre BO3MOXKHBIX Pe3yJbTaTOB PaOOThl MPOCTEHIINX aJrOPUTMOB YIPABICHUS
UCIIOJHUTENIIMA U BBIYMCIIUTENIBHBIX aNropuTMoB. OnpeleneHne HMCXOAHBIX JaHHBIX, MpU
KOTOPBIX QJIFOPUTM MOXKET AaTh TpeOyeMblil pe3ybTar.

Oranbl pelieHus 3aJad Ha KommbioTepe. MHCTpyMeHTanbHBIE CPENCTBA: TPAHCIATOP,
oTiamuuK, mnpopmwiupoBuMk. Komnwisanus u uHTepnperanus Inporpamm. BuptyaiibHble
MAIIUHBI.

WuterpupoBanHas cpefa pa3paboTku. Meronasl oTinagku mnporpamm. lcnosb3oBanue
TpaccUpOBOYHBIX Tabmwm. OTiamouHbiii BeIBOA. [lomaroBoe BBITOMHEHHE NMPOTrpaMMbl. TodkH
ocraHoBa. [IpocMOTp 3HaUeHUI NIEPEMEHHBIX.

Azpik nmporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX: LETOYUCIIECHHBIE,
BELICCTBEHHbIE, CHMBOJIbHBIE, JIoTHueckue. Bersienus. Cioxsble ycinoBus. LIUKIIBI ¢ ycinoBHEM.
[yl 1o nepemMeHHoN. B3anmMo3aMeHsAeMOCTh pa3IMYHbIX BUJOB LUKIOB. MIHBapHaHT LUKIIA.
CocraBieHne UKIIa C UCIIOJIB30BAHUEM 3apaHee ONPEIEIEHHOIO NHBApUAHTA IIUKJIA.

JoxymenTupoBanue nporpamm. Mcnonb3oBaHne KOMMeHTapueB. [1oAroroBka omucaHus
IIPOrpaMMbl U HHCTPYKLUU AJIS TIOJIb30BATEIS.

Anroput™Mbl 00pabOTKM HATypalbHBIX YHCEN, 3alHUCAaHHBIX B MO3UIMOHHBIX CHCTEMAax
CUMCIIEeHUs: pa3OMeHHe 3aluCH YHuclla Ha OTJeNbHble LUQPb; HAXOXKAECHUE CYMMBbI
U TIPOM3BEICHUS [IU(P; HAXO0XKACHNE MAaKCUMaIbHON (MUHUMAJIBbHON) HUQPBHI.

HaxoxneHne Bcex NpOCTBIX YMCEN B 33JaHHOM AuanasoHe. IIpencrasienne uncna B Buze
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BEJICHUS B CTENEHb.

OO6paboTka naHHBIX, XpaHsamuxcs B (aiinax. TekcroBble u qBoUYHbIE (ailnbl. PaiinoBblie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue uz aiina. 3anuce B daii.

Pa3z6uenue 3anaun Ha mojazagaun. IlogmporpaMmel (mpoueaypsl u ¢pyHkuun). Pexypcus.
PexypcuBHble 00bekThl ((Ppakransl). PexypcuBHble mnporenypbl ¥ GyHKIUHU. Vcrnonb3oBaHue
CTEKa JJIs1 OpraHU3alMi PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne craHmapTHOW OWMOIMOTEKH s3bIKa MporpamMmmupoBanus. [logkmtoueHue
O6MOIMOTEK MOAIPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIBHBI NPUHIMIT TTOCTPOCHUS
MPOrPaMM.

Yucnennsle Metonpl. TouHoe W MpUOMMKEHHOE pelieHus 3agadd. UMCIEHHBIE METOJIbI
pellleHusT ypaBHEHUH: MeToja rmepebopa, MeETOJI MOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIYUCIICHHE JJIUH KPUBBIX. Beruncnenue miomaneil Guryp ¢ moMoIbio YUCIEHHBIX METOJIOB
(MeToa MpSAMOYTOJIbHUKOB, MeTo1 Tpanemuil). [lonck makcumyma (MUHUMYyMa) QYHKIIMH OJTHOM
NIEPEMEHHOI METOI0M IIOJIOBUHHOTO JIEJIEHUS.



O06paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE QYHKIIUU A3bIKAa POTPAMMUPOBAHUS IS
00pabOTKH CHUMBOJBHBIX CTPOK. AJNTOpUTMBI OOpaOOTKHM CHUMBOJBHBIX CTPOK: TMOJICUET
KOJINYECTBA TOSBICHUN CHMBOJIa B CTPOKE; pa3OMEHHME CTPOKH Ha CJOBa MO MPOOETbHBIM
CHUMBOJIaM; TOWCK TMOJCTPOKHM BHYTPU JaHHON CTPOKHM; 3aMeHa HaWJIEeHHOW MOJCTPOKH Ha
JPYryio CTpoKy. I'eHeparusi Bcex CJIOB B HEKOTOPOM ani(aBUTE, YIOBIECTBOPSIONINX 33JaHHBIM
orpanuueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl ¥ MOCNIEIOBAaTEILHOCTH YHKCeNl. BpruucieHne 0O0O0OMEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MaccHBa WJIM YHCJIOBOM TMOCJIEI0BATEIILHOCTH (CyMMBI, MPOU3BEICHUS, CPEIHErO
apu(METHUECKOr0, MHUHHMAJIbHOTO M MAaKCHUMAJIBHOTO 3JEMEHTOB; KOJHYECTBA 3JIEMEHTOB,
YIIOBJIETBOPSIOUINX 3a/laHHOMY YCJIOBHIO). JIMHEHHBIN MOKCK 33/1aHHOTO 3HAYECHUS B MaCcCUBE.

CoprupoBka ogHOMepHOro maccuBa. IIpocTeie METOABI COPTHPOBKU (METOM IY3bIPHKA,
METO/]I BEIOOpA, cOpTUpOBKa BecTaBkamu). CopTupoBKa ciusiHueM. bricTpas copTupoBKa MaccuBa
(amroputm QuickSort). JIBOMUYHBINM MOMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBIE MaccHBBI (MaTpHIlbl). AJTOpUTMBI 00pabOTKH JABYMEPHBIX MAaCCHBOB:
3al0JIHEHUE JABYMEPHOI'O YMCIOBOIO MaccHBa I10 3aJaHHBIM IIpaBWJIaM; IIOMCK 3JIEMEHTa
B IByMEPHOM MAaCCHBE; BHIYHCICHUE MAKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa; IEPECTAHOBKA CTPOK U CTOJIOIIOB TBYMEPHOTO MAaCCHBA.

Paspabomrka npocpamm 0 pewienust npocmulx 3a0a4 aHaiusa 0annwvix (OUUCmMKa OAHHbIX,
Kaaccupurayus, aHaiu3 OMKIOHEHULL).

NudopManmoHHbIe TEXHOJIOTHH

TexcroBeiii mporneccop. PenaxtupoBanue u popmatupoBanue. IIpoBepka opdorpadum
u rpammatuku. CpeacTBa MOMCKAa W aBTO3aMEHBbI B TEKCTOBOM Ipolieccope. lcmonb3oBaHue
ctwiield. CTpyKTypUpOBaHHBIE TEKCTOBbIE NOKYMEHTbl. CHOCKH, ornaBieHue. KosiekTuBHas
paboTta ¢ nokymeHTamMu. THCTpyMEHTHI pelieH3upOBaHusl B TEKCTOBBIX Mporieccopax. Obnaynbie
cepBucel. JlenoBas mepenucka. Pedepar. IlpaBuia nuTHpoBaHUS WCTOYHHKOB U O(GOPMIICHHS
oubmuorpaduueckux  ccpuiok.  OdopmieHue — crmucka — JIUTEPaTyphl. Cmanoapmeoi
oubruoepaghuueckux onucanuii. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TeKCTa. TeXHHUYECKHE
cpenctBa BBoja TekcTa. Crenuanu3upoBaHHBIE CPEACTBA PEAAKTUPOBAHUS MaTEMaTHYECKHX
TEKCTOB.

Ananu3 ganHbiX. OCHOBHBIE 33J]a4d aHAJINM3a TJAHHBIX: IPOrHO3UPOBAHKE, KIIacCU(PHUKaIuS,
KJIacTepu3alus, aHaIu3 OTKIOHeHuH. [locnenoBaTenbHOCTh pelIeHUs 3a/lad aHaldu3a JIaHHBIX:
cOOp NEepBUYHBIX JAHHBIX, OYMCTKA M OIL[EHKA KauecTBa JAaHHBIX, BBIOOP W/WIM MOCTPOCHHE
MOJIeJM, TpeoOpa3oBaHUE JaHHBIX, BHU3YyalM3alUsl JAHHBIX, WHTEPIIPETAlUs pPE3yIbTaTOB.
[IporpaMMHBIE CpeICTBAa M MHTEPHET-CEPBUCHI JUIsI OOpAaOOTKH U MPEJICTABICHHS JaHHBIX.
bonbuine nanupie. MammnaHoe o0yueHue. MumennekmyanibHvlil aHAAU3 OAHHbIX.

AHau3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUI. BbluMciIeHHe CyMMBbI, CpeIHEro
apudMeTHYecKoro, HauOoJblIero (HAUMEHBIIEr0) 3HAYCHUs JWarna3oHa. BeruucieHue
Kod(pULIMEeHTa KOppelsiiMU JBYX PsJI0B AaHHBIX. [locTpoeHue cTonbuaThiX, JMHEHUYaThIX
u Kpyroebix guarpamm. [loctpoenue rpaduxos ¢ynkuuii. [logbop auHMM TpeHJa, pelieHue
3a/1a4 MPOTHO3UPOBAHUS.

UucneHHoe pellleHrne ypaBHEHUH C MOMOIIbI0 mojbopa mapamerpa. OnTuMmusanus Kak
IOUCK HAWIyYIllero pelIeHus B 3aJaHHbIX YycioBusx. LlemeBas ¢yHKuus, orpaHuueHUs.
JlokanbHble U rno0anbHBIE MHUHUMYMBI 1LiefieBol (yHKuuu. Pemenue 3amad ontuMu3alnuu
C TIOMOUIBIO JIEKTPOHHBIX TAOJIHUII.
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Teopernyeckne 0CHOBbI HH(POPMATHKH
Teopernueckre NOAXOIBI K OILEHKE KOJMYecTBa HWHGOpMaluu. 3aKOH aJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriu. Mapopmanus u BeposarHocts. Popmyna lllenHoHa.
Anroputmsl cxatust gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CXKaTUS JaHHBIX C MOTEPSAMH. YMEHbLICHHE TIyOMHBI KOJUPOBAHMS LBETA.
OcHosHble uaeu anroputmos cxatus JPEG, MP3.



CkopocTh mepefaud JaHHBIX. 3aBUCHMOCTb BPEMEHH Iepeqadd OT HWH(GOPMAIMOHHOTO
0o0béMa MAHHBIX M XapaKTEPUCTHK KaHaja CBS3U. [IpUUMHBI BO3HUKHOBEHHUS OIIMOOK MpHU
nepenaye AaHHbIX. Koapl, mo3Bosstomye 0OHapyKUBATh U UCIPABIATH OUIMOKH, BOSHUKAIOIIHNE
npu nepenade naHHbIX. Paccrosnue Xommuura. KoaupoBanue c moBTopenuem OutoB. Kozl
X3MMUHra.

Cuctembl. KommoHeHTBI cucTteMbl | uUX B3aumojelictBue. CucteMHbi 3 dEKT.
Ympasnenue kak nHGpopManuoHHbIH porecc. OOpaTHast CBsI3b.

Mopnenun  u mogenupoBanue. lLlenb  momenupoBaHusl.  AJEKBaTHOCTH  MOJAETH
MOJIEIUPYEeMOMY OOBEKTY WU MpoLeccy, Hear MojenupoBanus. Gopmanuzanus NpUKIaIHbIX
3ajad.

[IpencraBienue pe3yiabTaTOB MOACITUPOBAHMUA B BHIE, YAOOHOM MJIi BOCIPHUSATHA
4yenoBeKoM. ['padrueckoe mpeacTaBIeHHE TaHHBIX (CXEMBbI, TaOIUIIbI, TPAPUKH).

I'padpl. OcHoBHBIe TOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTpHII
CMEXHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXKHOCTU. PelieHue anropuTMuU4ecKux 3ajad,
CBSI3aHHBIX C aHAJIM30M rpadoB (OCTPOCHHE ONTHUMAIBLHOTO IMYTH MEXIy BeplIMHaMu rpada;
onpejiefiecHue KOJMMYECTBA PA3NIMYHBIX IMyTell MeXAy BEpIIMHAMH OPHEHTHPOBAHHOTO
AIUKIIMYeCKOro rpada).

Hepesbs. bunapuoe nepepo. JlepeBbs moucka. Crnocodsl o0xona aepesa. [IpeacraBnenue
apu(QMeTUYECKUX BBIpA)KEHUN B BUAE JepeBa. JIUCKpPETHbIE WIrpPbl JIByX HIPOKOB C IMOJIHOMU
unpopmanueit. I[loctpoenue pgepeBa mnepebopa BapUAHTOB; OMNHCAHHUE CTPATETHH WIPbI
B TaOIMYHOH (opMe. BRIMTPHIITHBIE ¥ TPOUTPHIIIHBIEC TO3UIMU. BHIUTPHIIIHBIE CTPATETHH.

CpenctBa UCKYCCTBEHHOT0 MHTEJUIeKTa. CepBUCH MATMHHOTO MEPEBO/Ia M PacliO3HABAHUS
yctHoM peun. KorautuHble cepBuchl. aeHTHUKAIUS U TTOUCK W300pakeHHH, pacrio3HaBaHUE
mun.  CamooOywaromuecst cucTeMbl. VCKyCCTBEHHBI HWHTEIJIEKT B KOMIIBIOTEPHBIX HUIpax.
Hcnonp3oBaHne  METOJOB  HMCKYCCTBEHHOIO  MHTE/UIEKTa B OOy4arolmMX  CHUCTEMax.
Hcnonk30BaHne METOJIOB MCKYCCTBEHHOTO HHTEJIEKTa B poOOTOTeXHMKE. VMHTEepHET Beliew.
[lepcrieKTUBBI Pa3BUTUS KOMIIBIOTEPHBIX HHTEIIEKTYaIbHBIX cucTeM. HelipoHHbIE ceTH.
AJITOPUTMBI M MPOTPAMMHPOBAHHE

dopmanusanusa NOHATUA anroputma. MammHa TerOpUHIa Kak yHUBEpCalbHas MOJEIb
BerunciieHni. Tesuc Yépua—Twropunra. Mawuna I[locma. Hopmanvhvie ancopugpmor Mapkosa.
Aneopummuuecku  Hepaspewiumvle — 3a0auu.  3adaya  ocmanosa.  Hesozmoorcnocmo
A8MOMAMUYECKOL OMAAOKU NPOSPAMM.

OneHka CII0)KHOCTH BbluMcIeHH. Bpems paboTel um 00BbEM HCIIONB3yeMOM MaMsTH, HUX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OILEHKa AaCHUMITOTHYECKON CJIOKHOCTHU
ITOPUTMOB. AJTOPUTMBI MOJUHOMMAIBHOU cioxHocTU. IlepebopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7a4, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTb.

[Torck mNpoCThIX YMCEN B 3aJaHHOM [UANa30HE C MOMOIIbIO aJTOPUTMA «PEIIETO
OparocdeHar.

MHoropa3psHble Lenble Yncia, 3a/1a4i JIIMHHON apu(METUKH.

CrnoBapu (accollMaTUBHBIE MAacCHBBI, OTOOpaxeHus). Xom-tabmuubl. [locTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTa.

Ananuz mekcma Ha ecmecmeeHHOM s3viKe. Buvldenenmue nociedosamenvhocmetl no
wabnony. Pecynapnuvie svipascenus. Yacmomuwiii ananus.

Crexu. AHanu3 NpaBUIBHOCTU CKOOOYHOIO BhIpakeHUs. BuluncieHne apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B MOCT(HUKCHON PopMme.

Ouepenu. Mcnionp30Banue ouepenu AJi1 BpEMEHHOIO XPaHEHUS JAHHBIX.

Cesasuvie cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO C8A3HbIX CNUCKOS.

Anroputmbl Ha Tpadax. [locTpoeHHe MHUHUMAIBLHOIO OCTOBHOTO JIEpE€Ba B3BELIEHHOTO
CBSI3HOTO HEOPHEHTHpPOBAaHHOTO Tpada. O6xo0 epaga 6 enyouny. Ob6x00 epagha 6 wupuny.
KonnyecTBo pa3nuyHbIX MyTell MeX1y BepIIMHAMH OPUEHTHPOBAHHOTO AIIMKINYECKOro rpada.
Anroput™m JleiikeTpol. Areopumm @Pnotioa—Yopwanna.

HepeBbs. Peanusanus aepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. J[BonuHbIe (OMHApHBIE)



nepeBbsi. IlocTpoeHue aepeBa Ui 3alaHHOTO apU(PMETHUECKOTo BBIpaXKEeHHUs. PexypcuBHBIE
aNnropuTMbl 00X0/a Aepesa. Vcnonbp3oBaHue cTeka U ouepenu A 00xo/ia aepena.

JluHamuueckoe IporpaMMHUpOBaHME KaK METOJl pELIeHHs 3aJad C COXPAHEHHUEM
MPOMEKYTOUHBIX  pEe3yJbTaTOB.  3ajJadyd,  peliaemMbple € IOMOIIbID  JUHAMUYECKOIO
IPOTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMHA, MOJCUET KOJIMYECTBA BapHUAHTOB,
3a/1a4v ONTHUMU3ALINH.

[Tonsstue 00 OOBEKTHO-OPHEHTUPOBAHHOM IporpaMMUpoBaHUN. OOBEKTHI U KIACCHI.
CaoiicTBa u MeTobl 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X01a. VIHKanCynauus, Haciae0BaHue, MoJIuMoppu3M.

Cpenbl ObIcTpoil pa3pabotku nporpamm. I[IpoektupoBanue uHTepdeiica Mmonb3oBaTeNs.
Hcnonp30BaHue TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JUI TOCTPOCHHS HHTEepdeiica.

O630p s3bIKOB mporpamMMmupoBanus. lloHsTHe o0 mapaaurmax MpOrpaMMHUPOBAHUS.
H3yuenue 6mopoco A3biKka npopammupo8anusl.

NudopmaninoHHbIe TEXHOJIOTHH

Ortanbl  KOMIIBIOTEPHO-MAaTEMaTU4YECKOIO0  MOJEIMPOBAaHUA:  IIOCTAaHOBKA  3aJauH,
pa3palboTKa MOJENH, TECTUPOBAHUE MOEINN, KOMITBIOTEPHBII SKCIIEPUMEHT, aHAIHU3 Pe3yIbTaTOB
MOJIEJTUPOBAHUSI.

Juckpernszanuss Npu MaTeMAaTUYECKOM MOJEJIMPOBAHUU HENPEPBIBHBIX IPOLECCOB.
MogenupoBanue ABWXKEHUS. MoJeaupoBaHHe OHOJIOTHYECKUX CHUCTEM. MaTremaTH4ecKue
MOJICJIA B SKOHOMHUKE. BbplUnCIUTENBbHBIE SKCHEPUMEHTHI C MoAelAMHU. Komnvromepnoe
MOOenuposanue cucmem YnpaeieHus.

OOpaboTka pe3yiabTaTOB »JKCHepuMeHTa. MeToJ HauMeHbIIUX KBaapaTtoB. OlleHKa
YHCIIOBBIX MTAPaMETPOB MOAETHPYEMBIX 0OBEKTOB U MPOIIeCcCOB. BoccTaHOBIEHHE 3aBUCUMOCTEH
10 pe3yJbTaTaM SKCIIEPUMEHTA.

BepositHocTtHbie Monenu. Metoasl Monte-Kapino. MmurtanmonHoe MoaenupoBaHHUE.
CucreMbl MacCcOBOTO 0OCTy>KUBaHUS.

Tabnuunble (pensMOHHBIE) 0a3bl JAHHBIX. Ta0nHIa — TPEICTaBICHUE CBEACHUNU 00
onHOTUNHBIX oOBekTax. [lome, 3ammch. Kirou Tabnuipl. PaGora c rotoBoit 6a30il AaHHBIX.
3anonHeHne 6a3bl JaHHBIX. [loMCK, COPTUPOBKA M (GMIBTpaNMs JaHHBIX. 3aIpOCHl Ha BBIOOPKY
JAHHBIX. 3aIIPOCHI C MapaMeTpaMu. Beruucisiemsle mojs B 3apocax.

MHuoroTtabnuunble 6a3bl JaHHBIX. TUOBl CBsi3ed MexAy TaOnuuamu. BHemHuil kirod.
LlenocTHOCTB 6a3bl AAHHBIX. 3aMPOCHl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX. OcHOGHbIE NPUHYUNBL
Hopmanuzayuu 6a3 oaunvix. Azvik ynpaenenus oanuvimu SQL. Coz0anue npocmsix 3anpocos Ha
azvike SOL na 6b100pKy 0aHHbIX U3 0OHOU MAOIUYbL.

Hepensayuonnvie 6a3vl 0annvix. Ikcnepmmuvie CUCTNEMDbL.

WNurepHer-npuiioxkenus. [IoHaTre 0 cepBEpHON U KIIMEHTCKOM 4acTAX caita. TexHosorus
«KJIUEHT — cepBep», €€ goctomHcTBa U HenoctaTku. OcHoBbl sizbika HTML u kackamHbIx
tabnun ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opMbl Ha BeO-CTpaHHUIIE.

Pa3mernienue Be6-caiiToB. Yciyra xocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBox m300pakeHuil C MCHOIB30BaHMEM DPA3IUYHBIX IUPPOBBIX YCTPOUCTB (LIM(PPOBBIX
doToanmapatoB ¥ MUKPOCKOIIOB, BHJEOKaMep, CKaHEpPOB H T.1.). ['paduueckuit pemaxTop.
Pa3spemenne. Kagpuposanue. McnpaBnenne nepcnektussl. I'ncrorpamma. Koppekuus ypoBHeH,
Koppekuus nBera. ObeclBeunBaHHE IBETHBIX H300pakeHuil. Peryms. Paborta c obGmactamu.
DUIbTPBL.

MHorocnoiiable nzoOpaxkeHusi. TexkcroBele ciou. Macka cinos. Kananel. CoxpaneHue
BbIJIeIeHHOW oOnactu. IloAaroroBka wiumOCT-panii  1uii  BeO-caiiToB. AHUMHPOBAHHBIE
M300paxKeHusl.

Bekropnas rpaduka. Ilpumutubl. VM3MmeHeHue mnopsaka >JIeMEHTOB. BrlpaBHHBaHUeE,
pactpenenenue. ['pynnupoBka. Kpussie. @opmaThl BEKTOPHBIX PHUCYHKOB. Mcmosb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBbIX H300pakeHUil.

[TpyHIMIIBI TTIOCTPOEHUS U PelaKTUPOBaHUS TPEXMEPHBIX Mojeneil. CeTouHble MOJAEIH.
Marepuansl. MonenupoBaHue HCTOYHUKOB OCBelleHMs. Kamepbl. AAJUTHBHBIE TEXHOJIOTMU



(3D-npunTepsI). [ToHsATHE O BUPTYATILHON pEaJbHOCTH M JONOJTHEHHOMN PealbHOCTH.

TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O IIPEJIMETA «<MHO®OPMATHUKA»

10 kiaace

4 gaca B Heaemro, Bcero 136 gacos

KognuectB
0 4acoB

Ne TeMmbl

Pasznea 1. ludposasi rpamoTHoCcTb (24 yaca)

KomnproTep — yHUBEpCabHOE YCTPOUCTBO 8 yacoB
00pabOTKH JaHHBIX

[IporpammHuoe obecrieueHue 4 yacoB
KomnerotepHsie cetu 5 gacoB
HudopmaninonHasi 6€30macHOCTh 7 yacoB

Pa3nen 2. Teopernueckue ocHOBBI HHpopMmaTuku (44 yacoB)

[IpencraBnenue nHpoOpMaluy B KOMIIBIOTEPE 21yac

Nudopmanus, naHHbIC ¥ 3HAHUSA. 2 yaca
NudopmainmonHbie Mpoueccsl B MpUpoe,
TEXHHUKE U OOIIECTBE.

HenpepsiBHBIE N TUCKPETHBIE BEITMYHUHBI 2 yaca
U CUTHAJIBI
Enununiel usmMepeHus Koau4ecTsa 4 yaca

uH(popmannu. AsdaBUTHBIN MOAXO K OLIEHKE
KOJIN4YecTBa MH(pOpMAIUH.

CucTeMbl CYNCIICHHS 6 gacos
Koauposanue nndopmanmu 7 9acoB
OcHOBBI aTeOpHI JIOTUKU 16 gacoB
KommeroTepHas apudmerrka 7 4acoB

Pa3nes 3. Anroputmbl M nporpammupoBanue (44 yaca)

BBenenue B mporpaMMupoBaHue 16 yacoB
BcrnomorarenbHbie alrOpUTMBI 8 yacos
YuciieHHbIE METOJIBI 5 gyacoB

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX TAHHBIX 5 yacoB




Anroput™mbl 06pabOTKH MacCHBOB 10 gacoB
Paznea 4. Undopmaunonnbie Texunosiornu (14 yacon)
O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 yacoB
AHanm3 TaHHBIX 8 yacoB
HTorosoe moBTopeHue 4 gacoB
HToroBoe TecTupoBaHUe 2 yaca
Peseps 4 qaca
Hroro 136 yacos
11 knacc
4 gaca B Hezenro, Bcero 136 gacos
Ne KouunyecTBo
Tembl
4acoB

Pa3nen 1. Teopernueckue ocHoOBBI HHpopMaTku (20 yacoB)

WNudopmanus n nHOpMAITIOHHBIE 8 yacos
IIPOLIECCHI
MopenupoBanue 12yacos

Pa3nes 2. AnropuT™Mbl M IPOrpaMMHUPOBAHU

e (50 yacoB)

DJeMEeHTHI TEOPUH AJITOPUTMOB 6 gacoB
AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28 vacoB
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 yacoB
IPOTPaMMHUPOBAHUS

Paznen 3. Undopmannonnbie Texnosorum (48 yacon)
KomnbroTepHo-MaTeMaTHuecKoe 8 yacoB
MO/JICIIUPOBAaHUE

Ba3e1 gaHHBIX 10 gyacoB
Be6-caiiTe 14 gacoB
Kommnbrotepras rpaduka 8 gacor
3D-monenupoBanue 8 gacor
Hrorosoe noBTopeHue 44aca




Hrorosoe TectupoBanue 24aca

Pesepr 2 yaca

Hroro 136 gacos

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

1.

Cemaxkun U. I'. Uadpopmaruka. YriayOneHHBIN ypoBeHb; yueOHuK s 10 kimacca: B 2 4.
Y. 1/N.T. Cemaxun, T. 1O. llenna, JI. B. Illectakoa. — M.: BUHOM. JlabopaTopus
3HaHuil. 2014. — 184 c.

Cemaxun U. I'. UndopmaTrka. YroyOneHHBIH ypoBeHb; yueOHHK 11t 10 kmacca: B 2 U.
Y.2/WN.T. Cemakusn, E., JI. B. llectakoBa. — M.: BUHOM. Jlaboparopus 3Hanuii. 2014.
-232c.

Cemaxkun U. I'. UndopmaTuka. YrioyOieHHbI ypoBeHb; yueOHuK 11t 11 kinacca: B 2 4.
Y. 1/ N.T. Cemaxun, E. K. Xennep, JI. B. lllecrakoBa. — M.: BUHOM. Jlabopartopus
3Hanuil. 2014. — 176 c.

Cemaxun U. I'. UadopmaTrka. YroyOneHHbIH ypoBeHb: yueOHuk it 1 1kmacca: B 2 u. Y.
2 /N.T. Cemakumn, E. K. Xennep, JI. B. lllectakoBa. — M.: BUHOM. Jlaboparopust
3Hanuit. 2014. — 216 c.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJA

1.

Cemaxkun U. I'. UndopmaTrka. YrioyOneHHbIH ypoBeHb: npakTHKyM ais 10-11kmaccoB: B
24.Y.1/N.T. Cemakun, E. K. Xennep, JI. B. lllecrakoBa. — M.: BMUHOM.
JlaGopatopus 3Hanuit. 2013. — 120 c.

Cemakun U. I'. UndopmaTuka. YriayOseHHbIH ypoBeHb: pakTukym it 10-11k1accoB: B
249, Y.2/U.T. Cemakun, T. FO. llleuna, JI. B. lllectakoBa. — M.: BUHOM.
Jlabopatopust 3nanuit. 2013. — 168 c.

kpolyakov.spb.ru. [IpenonaBanue, Hayka u sxu3Hb. URL: http://kpolyakov.spb.ru/ (nata
obpaienus: 27.08.2024).

Amnppeesa E. B. AnropurMusanus 1 nporpaMMHpPOBaHUE B IIKOJIBHOM Kypce
uHpopmaruku. // Uupopmatuka Ne 14. — M:. [1epBoe centsops. 2008.

Amnnpeesa E. B. Meroanka o0yueHust OCHOBaM IPOrpaMMHPOBAHUS Ha ypOKax
uHpopmartuku. // Uapopmatuka NeNe 18, 19, 20, 21, 22, 23, 24. — M:. IlepBoe ceHTAOPsL.
2005.

Amngnpeesa E. B., bocoga JI. JI., ®anuna U. H. MaremaTtudeckue oCHOBBI HH(POPMATHUKH:
yuebHoe nocooue. — M: BUHOM. Jlaboparopus 3nanwmi, 2011.

[TonsixoB K. FO. Undopmaruka. ba3oBblil 1 yriayOiaeHHbINH ypoBeHb: yueOHUK uist 11
kiacca: B2 4.Y.1 / K. 1O. [Tonskos, E. 1O. Epemun. — M.: BUHOM. JlabopaTtopust
3HaHuil. 2016. — 240 c.

[MTonsxos K. FO. Undopmaruka. ba3oBblii n yrimyOneHHbIH ypoBeHb: ydeOHUK ais 11
knacca: B 2 4.4.2 / K. 1O. ITomnsxos, E. }O. Epemun. — M.: BUHOM. JlaGoparopus
3HaHui. 2016. — 304 c.

[TomsikoB K. 0. Unadopmaruka. YrmyOneHHbIN ypoBeHb: yueOnuk st 10 kimacca: B 2
4.Y.1 /K. 1O. Tlonskos, E. FO. Epemun. — M.: BUHOM. Jlaboparopust 3Hanwmit.. 2013. —
344 c.



10. Iomsxos K. FO. Mudopmaruka. YrimyOneHHbIH ypoBeHb: yaeOHuk st 10 kmacca: B 2
1.4.2 / K. YO. [Tomsikos, E. 10. Epemun. — M.: BUHOM. Jla6oparopwus 3nanmii.. 2013. —
304 c.

11. TTonsxos K. O. [IporpammupoBanue. Python. C++. Hacts 1: yuebnoe nmocodue / K. 1O.
[TonsikoB. — M.: BUHOM. JlaGopatopus 3nanuii. 2019. — 144 c.

12. Tlonsixos K. O. [IporpammupoBanue. Python. C++. Yacts 2: yuebnoe nocodue / K. 1O.
[TonsixkoB. — M.: BUHOM. JlaGopaTopust 3nanuii. 2019. — 176 c.

13. Tlonsxos K. O. [IporpammupoBanue. Python. C++. Yacts 3: yuebnoe mocodue / K. 1O.
[TonsikoB. — M.: BUHOM. JlaGopatopus 3nanuii. 2020. — 208 c.

14. Tlonsxos K. 0. [IporpammupoBanue. Python. C++. Yacts 4: yuebnoe nmocodue / K. 1O.
[MTonsikoB. — M.: BUHOM. Jlabopatopust 3uanuii. 2020. — 192 c.

PexoMeHaanum no oCHaIeHUI0 y4eOHOro mpouecca

Onucanne y4eGHO-MeTOIHYECKOT0 H MATEPHAIbHO-TEXHMYECKOr0 00ecneyeHHust
00pa30BaTeIbHOIO Mpolecca

B kabuHere ycTaHOBIEHO clieayroliee o0opynoBanue: 15 nepcoHalbHBIX KOMITBIOTEPOB
IBM PC, 00beAMHEHHBIX B JIOKAJIBHYIO CETh; MYJIbTHMEIUA MPOCKTOP, MHTEPAKTUBHAS JOCKA.
Joctyn k MHTepHETY OCylIeCTBIsSETCs yepe3 MKOIbHYI0 ceTh. [IpuHTep u ckanep Ha paboueMm
MECTE YUUTEJIS.

IIporpammHbIe cpeacTBa

OnepanmonHasi cucrema.

®daitnoBbId MEeHEKED (B COCTaBE OMEPAIIMOHHON CUCTEMBI HIIH JIP. ).

AHTHBUpPYCHAas IIporpamma.

[Iporpamma-apxuBarop.

KitaBuaTypHsIil TpeHaxep.

WuTerpupoBanHoe oprcHOE TPUIOKEHHUE.

BupTtyanbHble KOMIBIOTEpPHBIE J1A0OPATOPHUH.

CucreMspl IPOrpaMMUPOBAHMUSL:

1. Cpena mporpammupoBanus PascalA ABC.NET (Object Pascal) mns mmardopmsr

2. CBo0OopHas MHTEIpUpPOBaHHAs Cpesia Pa3pabOoTKH MPHUIIOKEHUHN IS SI3bIKOB
nporpamMmupoBanus C/C++ — Dev-C++/
3. MHurterpupoBaHHas cpeaa pa3pabOTKU MporpaMMHoro obecrneuenus: Microsoft

GIMP cB0GOIHO pactipocTpaHSIeMBbIid PaCTPOBBIN TpaPUUECKUIl pETaKTop.

Inkscape cB0O01HO pacpocTpaHsieMblil BEKTOPHBIN rpaduuecKuii peaakTop.

Blender — npodeccronanbHoe cB0OOOIHOE W OTKPBITOE MPOrPAMMHOE 00ECIICUeHUE IS
CO3aHUs TPEXMEPHON KOMIIBIOTEPHOM TpauKH.

PSPad editor — GecraTHbIil TEKCTOBBIN PeJakTOp sl IPOTPAMMHICTOB.
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