MYHHUIUITAJIBHOE KASEHHOE OBIIIEOBPA30BATEJIbBHOE YYPEXJIEHUE
«CPEIHSISI OBHIEOBPA30OBATEJIbHAS HIKOJIAY,

n. MOPOCJIULBI FOXHOBCKOI'O PAMOHA KAJTYKCKOM OBJIACTH

PACCMOTPEHO YTBEPX]IAIO:
Ha neparoruyeckom coBere Jupexrop MKOY «Cpenuss
Mpotokon Ne 7 obueobpazoBaresibHas KOy,
OT _// O ACAY 1. Tlopocpuisr FOXHOBCKOro paiiona
Ka.n);?g;eikoﬁ obnacTh

WA B.A. KobGo3es

Vi gy y 7 7
A Mippkas No. .7 Lo [ il AYr

PABOYAA NMPOrPAMMA
yuebHOro npegmera

«HNHOOPMATHUKA. Yriy0/ieHHbI YPOBEHb»

ANA yyawmxca 10-11 knaccos (®rocC COO)

( U4 6443731)

CocraBuTens:
KobGo3es B.A.,
Y4HUTENb HHPOPMATUKH

2024 1.



IMNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yriyoaEéHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETrO
oOpaszoBaHusi pazpaboTaHa Ha OCHOBE TpPeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHOM IPOrpaMMBbl CPEIHETO 00111eT0 00pa3oBaHus, npeacTaBieHHbIX B DI'OC
COO, a Taxxe QenepaibHOi pabodeil mporpaMMbl BOCITUTAHUSI.

[Iporpamma o uHpoOpMaTHKE TAET MPEACTABICHUE O IENSAX, OOIIEH cTpaTeruu
0o0y4eHHs, BOCIIMUTAHUS U Pa3BUTHUA OOYyYaIOLIMXCS CPEACTBAMM Y4YeOHOro mpeaMera
«Mudopmatuka» Ha yriayOJEHHOM YpOBHE, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE
coJiep)KaHue, MpeAyCMaTpUBaeT €ro CTPYKTYpUpOBaHUE IO pa3feliaM U TeMaM Kypca,
ONpefeNsaeT paclpeAesieHne €ro mno kinaccaMm (rogam H3y4yeHHs), Ha€T MpPUMEPHOE
pacrpezielieHle y4eOHBIX 4acoB MO TEMAaTHYECKUM paszjeiaM Kypca U PEeKOMEHIYEeMYIO
(MpUMEpHYI0) TOCHEAOBATENFHOCTh WX HW3YYEHHS € Y4Y4ETOM MEXIPEIMETHBIX WU
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4Y€OHOIro Ipoliecca, BO3PacTHBIX OCOOEHHOCTEH
00yJaromuxcs.

[Iporpamma 1o uH}OpMaTHKE OIpenenseT KOJIWYECTBEHHBIE U KaueCTBEHHBIC
XapaKTePUCTUKU y4eOHOro MaTepuala JJIsl KaXKJO0Tro roja U3y4eHHs, B TOM 4YHCIe IS
COJIEP)KATEIHLHOTO HAMOJHEHUS Pa3HOTO BHUJIa KOHTPOJS (MPOMEXKYTOYHOU aTTeCTAIMU
00ydJaromuxcs, BCEPOCCHICKUX MPOBEPOUYHBIX palbOT, TOCYIapCTBEHHOW HTOTOBOM
arrecrauuu). [lporpamma mo wuHpOpPMATUKE SBISETCS OCHOBOM [JIsi COCTaBJICHUS
ABTOPCKHUX Y4YeOHBIX TporpaMM M YYEOHUKOB, MOYPOYHOrO IIJIAHUPOBAHUSA Kypca
YUHUTEIIEM.

Nudopmaruka B cpeHeM o01ieM 00pa3oBaHUM OTPAKaET:

CYIITHOCTh MHPOPMATUKU KaK HAYYHOUW TUCIUTUIHHBI, H3y4Yarollel 3aKOHOMEPHOCTH
MPOTEKAHUS U BO3MOXXHOCTH aBTOMATU3AIMHN HH(GOPMAITMOHHBIX MPOLIECCOB B PA3TUYHBIX
CHUCTEMAX;

OCHOBHBIE 00JIaCTH NMPUMEHEHUSI NHPOPMATUKH, MPEXIEC BCEro MHPOPMAIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COLIUATIbHYIO cepy;

MEXTUCIUTITMHAPHBIN XapakTep HHPOPMATHKHA U MHPOPMAITMOHHOU e TEIbHOCTH.

Kypc wunbopmMaTUKM a8 ypoOBHS CpeaHEro oOImero oOpa3oBaHUsS SBISIETCS
3aBepIIAIONIMM AITalloM HEMPEpPhIBHONW IMOATOTOBKM OOy4arommxcs B 00JacTu
uHpopMaTuku U HHGOPMAITMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJOTHM, OMUpaeTcs Ha
cojiep)KaHue Kypca HMH(OPMATUKH YPOBHS OCHOBHOTO 00I1Iero oOpa3oBaHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHUsT MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN, HaéT
TEOPETHUYECKOE OCMBICIICHUE, UHTEPIIPETAIIMIO U 0000IIEHNE 3TOTO OMbITA.

Pesynbratsl yriy0n€HHOTO ypOoBHS U3ydeHHs yueOHoro npeameta « Mapopmatkay
OPUEHTUPOBAHBI Ha MOJIyYeHue KOMIIETEHTHOCTEH JUTS NOCJIeIyIOIEn
npodeccuoHaNIbHON JESITELHOCTH KaK B paMKaX JaHHOW MpeaMEeTHOW 00JIacTH, Tak U B
CME@XHBIX ¢ HeM oOmacTsax. OHM BKIIOYAIOT B ce0s:

OBJIQJICHUE KIIFOUEBBIMU MOHATUSIMHU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS
JlaHHas TpeAMETHas oO0JacTh, PACO3HABAaHHE COOTBETCTBYIOIIMX MM MPU3HAKOB H
B3aUMOCBS3€H, CMOCOOHOCTh JEMOHCTPUPOBATh PA3JIMUHBIE TOJIXOJABl K H3yUYCHUIO
SIBJICHUH, XapaKTEPHBIX JJIs U3ydyaeMou MpeaMEeTHON 00IacTu;

YMEHHUE pelliaTh TUIIOBBIE MPAKTUYECKHUE U TEOPETUUECKUE 3a/1a4U, XapAKTEPHBIE TS
WCIIOJIb30BAHUSI METOZOB U MHCTPYMEHTAPHS TaHHOU MPEeIMETHON 001acTu;

HaJu4ue MPEACTaBICHUN O JaHHOW MPEAMETHOM 00J1acTU Kak LEeTOCTHON TEeOpHH
(COBOKYITHOCTH TE€OPHIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMHU 00JIACTSIMHU 3HAHUH.



B pamkax yrayOméHHOro ypoBHS wH3y4eHHs HH(MOpPMATHKH 00ecnednBaeTcs
LIeJICHANPaBICHHAs IOArOTOBKAa OO0YyYaroIMXCs K MPOJODKEHHIO 00pa3oBaHMs B
opraHu3anusax npodeccuoHanbHOro 00pa3zoBaHus M0 CIIEHUATBHOCTAM, HETIOCPEICTBEHHO
CBA3aHHBIM C LIU(POBBIMU TEXHOJIOTHSAMH, TaKUM KakK IpOrpaMMHas HWH)KEHEpus,
uH(popMalMoHHast 6€3011aCHOCTh, THPOPMALIMOHHBIE CUCTEMBI M TEXHOJIOTHH, MOOUIIbHBIE
CUCTEMBI U CEeTH, OOJbIINE JaHHBIE U MAlIMHHOE 00Y4€HUE, IPOMBIIIJICHHBII HHTEPHET
BElIEH, NCKYCCTBEHHBIN MHTEIUIEKT, TEXHOJOTUN OECIPOBOJIHOM CBS3H, POOOTOTEXHHKA,
KBAHTOBBIE TEXHOJIOTUH, CUCTEMBI PACIIPEAEIEHHOIO PeECTpa, TEXHOJIOTUN BUPTYAJIbHON
Y JIOTIOJITHEHHOU PEaJbHOCTEN.

OcHoBHas 1enb u3ydeHus yueOHoro npeamera «MHpopMaTuka» Ha yriayOn€HHOM
YpOBHE CpeAHero ooOmero ooOpa3oBaHus — oOecleueHHe JaJbHEHIIero pa3BUTHUS
UH(POPMALIMOHHBIX KOMIETEHIIUN 00y4aromerocs, ero roTOBHOCTH K H3HU B YCIOBHSIX
pa3BUBaIOLIErocss MHPOPMALMOHHOIO OOIIecTBa M BO3pAcCTarolled KOHKYpPEHIUMH Ha
pelHKE Tpyaa. B cBsa3u ¢ 3tuM u3ydenue uHpopmatuku B 10—11 kmaccax DOKHO
o0ecreynTs:

c(OPMHUPOBAHHOCTh  MHMPOBO33PEHHUS, OCHOBAHHOTO Ha IIOHUMAHUM  POJIH
MH(OPMATUKHN, THPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B COBPEMEHHOM
00I1IeCcTBE;

c(OpMHUPOBAHHOCTH OCHOB JIOTHYECKOT'0 M aJITOPUTMUYECKOTO MBIIICHUS;

c(OpMUPOBAHHOCTh YMEHHM pa3inyarh (aKkThl U OLEHKU, CPAaBHUBATh OLICHOYHBIE
BBIBO/IbI, BUJIETh UX CBSA3b C KPUTEPUSIMHU OLIEHUBAHMS U CBSI3b KPUTEPUEB C ONPEEIIEHHON
CUCTEMOI LIeHHOCTEH, MPOBEPATh Ha JJOCTOBEPHOCTh U 0000111aTh HHPOPMALIHIO;

c(OpMUPOBAHHOCTH MPEJCTABIECHUIN O BIMSIHUU WH(POPMAIIMOHHBIX TEXHOJOTUI Ha
KU3Hb 4YelloBeKa B  O0IIecTBe, MNOHMMaHHE COLUAIBHOIO, HSKOHOMHYECKOIO,
MOJIMTUYECKOTO, KYJIbTYpPHOIO, IOPUAMYECKOr0, MPUPOAHOTO, SPrOHOMHUYECKOIO,
MEIULUHCKOTO U (PU3HOIOTHYECKOr0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHU;

NPUHATUE TPABOBBIX M AITHYECKUX ACHEKTOB HH(OPMAIIMOHHBIX TEXHOJOTH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3JaHHE M HCIOJIb30BAaHUE
WH(OPMAIIMOHHBIX CUCTEM, PACIIPOCTPAHEHHE HHPOPMAIUY;

CO37laHKMe YCIOBUM Ui pa3BUTHS HABBIKOB Y4eOHOH, NpPOEKTHOH, Hay4yHO-
HCCIIEIOBAaTEIbCKOM M TBOPYECKOW JEATENbHOCTH, MOTHUBALIMM OOY4YalOIIMXCA K
CaMOpa3BUTHIO.

B comepxanun ydebHOro mnpenmera «MHpoOpMaTuka» BBIIEISAIOTCS 4YEThIpE
TEMaTUYECKUX pa3jena.

Pazgen «llu¢poBasi rpamMOTHOCTB» IIOCBSIIIEH  BONPOCAM  YCTPOWCTBA
KOMITBIOTEPOB U JAPYTUX 3JIEMEHTOB IIU(PPOBOTO OKPY)KEHUS, BKIIOYAs KOMIIbIOTEPHBIE
CEeTH, MCIIOJIb30BAaHUIO CPEJICTB OMNEPAlMOHHOM cHCTeMbl, paboTe B cetu MHTepHeT u
MCIIOJIb30BAHUIO HHTEPHET-CEPBUCOB, MH(OPMALIMOHHOM 0€30MacHOCTH.

Pa3znen «Teoperudeckune 0CHOBBI HH(POPMATHKMY» BKIIOYAET B c€0s1 MOHATUIHBIN
anmapar ~ MH(QOPMATHUKH,  BONPOCHl  KOAWUPOBAaHUS  WHGOPMAIMH,  H3MEPEHUS
UHPOPMAIIMOHHOTO O00BEMA JAHHBIX, OCHOBBI anreOpbl JIOTUKA M KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS.

Pasnen «AJaropurMbl M NpOrpaMMHMpPOBAaHHE)» HaIpaBlI€H Ha pa3BUTHE
AITOPUTMUYECKOTO MBINUICHUS, Pa3pabOTKy alrOpUTMOB M OIEHKY WX CIOKHOCTH,
dbopMUpoBaHMEe HABBIKOB peaju3allid MporpaMM Ha s3bIKaX MNPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.



Paznen «MudopMannoHHble TEXHOJOTHW» TOCBSIIEH BOIMPOCAM TNPUMEHEHUS
UHPOPMALIMOHHBIX ~TEXHOJIOTUH, pEAJTU30BaHHBIX B IMPUKIAJAHBIX MPOTrPAMMHBIX
OpOAYKTaX W HWHTEPHET-CEpBUCAX, B TOM UYHWCIE B 3aJadyax aHalIu3a JaHHBIX,
MCIIOJI30BAHMIO 0a3 TaHHBIX U AJIEKTPOHHBIX TaOIUI JJIs PEIICHUs IPUKIAJHbIX 3a/1a4.

B npuBenéuHom panee coaepkaHuum ydeOHoro mnpeamera «MHdopmaTukay
KYpPCUBOM BBIJICJIEHBl JIOTIOJIHUTENbHbBIE TEMbI, KOTOpbIE HE BXOJAT B 0053aTEIbHYIO
OporpaMMy OOy4Y€HHUs, HO MOTYT OBbITh NPEIJIOKEHBl JUIsl H3YYEHHUS OTAEIIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOLIMCS.

YrnyOn€HHbI  ypOBEHb  M3y4eHHMS  HMHPOPMATUKM  PEKOMEHAyeTCs s
TEXHOJOTUYECKOr0 MPOQHIIsL, OpPUEHTUPOBAHHOIO HA MHKEHEPHYIO U UH()OPMAIIMOHHYIO
cdepsl AeATeNbHOCTH. YTIyONEHHBIA ypOBEHb U3yYEHUS MHPOPMATUKU OOECIECYUBAET:
HNOJArOTOBKY OOYyYaroIMXCsl, OPHEHTHPOBAHHBIX Ha CHENUAIBHOCTH B 00JacTu
MH(POPMALIMOHHBIX TEXHOJOTHI 1 MHKEHEPHBIE CIIEUAIbHOCTH, YYaCTHE B IPOEKTHON U
UCCIIEIOBATEIbCKOM  JIEATENIBHOCTH, CBSI3aHHOM € COBPEMEHHBIMH HaIlpaBICHUSIMU
oTpaciu UHPOPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH, MOJTOTOBKY K YYacTHIO B
oJMMNMagax u caade EQMHOro rocyapcTBEHHOIO 3K3aMeHa 110 HHPOpPMAaTHKe.

[TocnenoBaTebHOCTh M3YYEHHS] TEM B IpeAesiax OJHOT0 roja OOy4eHHs] MOKET
ObITh HM3MEHEHa MO YCMOTPEHHUIO YYHTENs MHpU MOArOTOBKE pabouell mporpammbl U
HOYPOYHOTO IJIAHUPOBAHMUSL.

OO1iee yncao YacoB, peKOMEHI0BAaHHBIX JJIS U3y4eHUs UH(popMmaTtuku — 272 yaca:
B 10 xmacce — 136 wacos (4 gaca B Heneno), B 11 kmacce — 136 gacoB (4 gaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

ndpoBasi rpaMOTHOCTH

TpeboBaHusi TEXHUKH O€30MACHOCTH M TMTHEHBI NMPU paboTe C KOMIIBIOTEPAMHU U
JPYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHHUSL.

[TpuHIMIBI PabOTHl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. ApXHUTEKTypa (PoH
Helimana. ABTOMAaTH4YeCKOE BBIIIOJIHEHHE MPOrpaMMbl ImporeccopoMm. OrnepaTHBHaS,
IOCTOSIHHAasE W JojJroBpeMeHHass mnamMsaTb. OOMEH JaHHBIMH C TIOMOILIBIO UIMH.
KoHTposieps! BHEIIHUX YCTPOUCTB. IIpsiMont noctyn Kk mamsTu.

OCHOBHBIE TEHIECHLUU PAa3BUTUS KOMIIBIOTEPHBIX TexHoiorui. [lapannensHble
BbIUHCIeHUsA. MHoromnpoueccopHele cucremsl. CynepkomneroTepsl. PacnpenenéHubie
BBIYHUCITUTENbHBIE CUCTEMBI M 00paboTKa OONbIIMX MaHHBIX. MoOWIbHBIE ITUGPOBHIE
yCTpOiicTBA W WX poib B  KOMMYHHUKalUUAX. BCTpoeHHblE  KOMIIBIOTEPHI.
MuxkpoxoHTpoiiepbl. POOOTH3MPOBAaHHbBIE TIPOU3BOJICTBA.

[IporpammHoOe oOecrneueHre KOMIIBIOTEPOB U KOMIIBIOTEPHBIX cHUCTeM. Buisl
IporpaMMHOIo oOecriedeHusi M UuX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieyeHns MOOUIIBHBIX YyCTpoHcTB. IlapamnensHoe mporpammupoBanue. CucteMHOe
nporpammtoe obecrnieuenue. OnepanoHHbIE CUCTEMBI. Y TWINTHI. [[paiiBephl yCTpOHUCTB.
WHcTamianuus U IeMHCTAIUISIIUS TPOrpaMMHOT0 00ecrieueHusl.

@aitnoBele cuctembl. llpuHUMIBI pa3MelieHUss U UMEHOBaHUS (ailioB B
noaroBpeMeHHo# mamsaTh. [llabnons! ans onvcanus rpymni (aios.

[Iporpammuoe oOecnedenue. JIureHsupoBaHUEe NPOTPAMMHOIO oOecreueHus: u
uu(poBbix pecypcoB. IlpompuerapHoe U CcBOOOAHOE MPOrpaMMHOE OOecIeUeHueE.
KoMMmepueckoe M HEKOMMEpPYECKOE HCIOJIb30BAaHME MPOrPaMMHOIO OOecnedYeHusl u
UPPOBEIX  pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit @eneparinu 3a HEMMPaBOMEPHOE UCTIOJIB30BAHKE MPOTPAMMHOTO 00eCTICUeHUs
U IU(POBBIX PECYPCOB.

[TpyHIMOBI TOCTPOEHUST M anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Ceressbie npotokoiibl. Cetb MHTEpHET. Afpecanus B cetu MuTepHeT. IIpoTokonsl cTeka
TCP/IP. Cuctema qOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetm ¢ mnomoupio Macok mnojacereil. CereBoe
aaiMUHHCTpupoBaHue. llomydyeHne MaHHBIX O CETEBBIX HACTPOMKax KOMIIBIOTEpA.
[TpoBepka HanMuMs CBSI3U € y3510M ceTH. Onpeesenre MapipyTa JBUKEHUS TaKETOB.

Bune! gestrensnoctu B cetu MuTepuet. CepBuchl UnTepHeTa. I'eonnpopmaninonHsie
cuctembl. ['eoJOKalMOHHBIE CEPBUCHl PEANbHOIO BpPEMEHU (HAmpuMep, JOKalus
MOOWJIBHBIX Tese()OHOB, ONMpeAeNICHHE 3arpyXCHHOCTH aBTOMArucTpajeil), MHTepHeT-
TOPrOBIJIs, OPOHUPOBAHKUE OUIIETOB U TOCTUHUII.

['ocygapcTBEeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciyrd. ColuanbHblE CETH —
OpraHu3alnusl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS M OOMeHa AaHHbIMU. CETeBOW 3THKET:
npaBuUja TMOBeACHUA B KubOepmpoctpancTe. [IpoGiieMa NOMIMHHOCTH MOMy4YEeHHOU
uHpopmanuu. OTKpbITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble M HSKOHOMHYECKHE YIpO3bl, CBSA3aHHBIE C HCIIOJIb30BAHUEM
UHPOPMAIIMOHHO-KOMMYHUKAMOHHBIX ~ TexHoJorui. OOmme npoOiaemMbl  3amuThl
uHpopManuu U MHPOpMalUKUOHHONW Oe3zonacHocTu. CpeacTBa 3allMThl MHPOpPMALUU B



KOMITBIOTEpaX, KOMITBIOTEPHBIX CETAX W aBTOMAaTU3WPOBAHHBIX HH(OPMAITMOHHBIX
cuctemax. [IpaBoBoe obecnieuenne nHGOPMaIMOHHOI 0€30MaCHOCTH.

[IpenoTBpallieHre HECAHKIIMOHUPOBAHHOIO JOCTYIA K JUYHON KOH(UIEHIMATbHON
uH(pOpMaLIUY, XpaHALIEHCS HAa MEPCOHAJbHOM KOMIIBIOTEPE, MOOUIIBHBIX yCTPOUCTBAX.
BpenonocHoe mporpammHoe obecrieueHue M crnocoObl 00pbObI ¢ HUM. AHTUBHUPYCHBIE
nporpaMMbl. Opranusanus JUYHOTO apxuBa uH(popmauuu. Pe3zepBHoe KommpoBaHUE.
[TaposibHas 3amuTa apXuBa.

[MudpoBanue nanupix. CummerpuuHble U HecummeTpuuHble mHGPLL. [Lndpor
npoctoii 3amensl. [ludp Lezaps. [ludp Bmwkenepa. Anroputm mudposanus RSA.

Teopernvyeckre 0OCHOBbI HH(POPMATUKH

Nupopmanust, nanuble 1 3HaHusA. MHPOpManmoHHbIE IPOLIECCH] B IPUPOJIE, TEXHUKE
U OOIIECTBE.

HenpepbiBHBIE ¥ JHUCKpETHbIE BEIMYMHBI M  curHainel. HeobxoaumocThb
JTUCKpeTU3anuu nHGOpMaIu, peIHa3HAaueHHOM /ISl XpaHeHUs, epeaayu u o0paboTku
B IIU(POBBIX CHCTEMaX.

JIBonuHOE KoaupoBaHue. PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KObI. JlekoaupoBaHue
COOOIIIEHUI, 3amMCaHHBIX C IIOMOILIBIO HEPABHOMEPHBIX KoJOB. YcinoBue ano.
[TocTpoeHre OJHO3HAYHO JEKOAUPYEMBIX KOJOB C TOMOIIBIO JepeBa. EauHMIbI
u3MepeHus: KoiudectBa uHPopMmanuu. AaBUTHBIA MOAXOA K OIEHKE KOJIWYECTBA
uHpopManum.

Cucremsbl cuncnenus. Pa3BépHyTas 3anuch HENbIX U APOOHBIX YHCET B IO3UIIUOHHOMN
cucteme cuucienus. CBOMCTBa MO3UIIMOHHON 3aMCH YUCIIa: KOJTHMYECTBO IU(P B 3aMUCH,
NpU3HAK JIETUMOCTH 4YHCIIa HA OCHOBAHHWE CHUCTEMbl CUUCICHHs. AJTOPUTM TEpeBoja
LEJNOro yucia U3 P-WYHON CHCTEMBI CUUCIEHMSI B JECATUYHYIO. AJTOPUTM IEpEeBOJA
KOHEYHOU P-nyHOW npoOM B JAeCATHUYHYIO. AJTOpUTM MEpeBOfa LENOro 4Yucia H3
NECSITUMHOMN cUCTeMbI cuncienus B P-uunyto. [lepeBos koHeuHO necsaTuaHon npobu B P-
nyHylo. JIBomyHasi, BOCbMEpUYHAs] U HIECTHAALATEPUUYHAsi CUCTEMbl CUMCIICHHS, CBS3b
MeXay HUMU. Apudmernyeckue ornepanud B MO3UIUOHHBIX CUCTEMaxX CUUCICHUS.
TponuHass ypaBHOBELIEHHAas CHUCTEMAa CUYMUCIECHMs. J[BOMYHO-JECATUYHAs CUCTEMA
CUMCIICHUS.

KoaupoBanue tekctoB. KomupoBka ASCIIl. OnnobaiitHeie koaupoBku. CTaHgapT
UNICODE. Komgupoka UTF-8. Onpenenenre nHOOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHHI.

KoaupoBanue uzobpakenuit. OneHka uHoOpMarmoHHOTOo 00BEMa Tpaduueckux
JAHHBIX MIPU 3aJJaHHBIX pa3pellieHnd U rTyOuHe KOAUpoBaHus 1BeTa. LIBeToBbie MOenu.
Bekroprnoe komupoBanue. ®Dopmartbl rpaduyeckux QaitnoB. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

KoaupoBanue 3Byka. Ouenka MHGOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPHU
3a/laHHbIX YacTOTEe AUCKPETU3AIMHI U Pa3psAIHOCTA KOJUPOBAHUS.

Anrebpa noruku. [loHsTme BbICcKa3biBaHHMs. BpickaspiBaTenbHbIE  (POPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepauud. TaOmuubl HUCTUHHOCTU. Jlormyeckue BBIpAXKEHHUS.
Jlornueckue ToXJecTBa. J[0Ka3aTeNbCTBO JIOTMYECKUX TOXKIECTB C TMOMOIIBIO TaOJIHUIL
UCTUHHOCTHU. Jlornueckue onepanuy U onepalnnuy HajJ MHOKECTBAMHU.

3akoHbl anreOppl JIOTMKWA. OKBHBAJICHTHbIE MpeoOpa3oBaHUs  JIOTMUYECKHX
BbIpaKeHUH. JIornueckne ypaBHEHUsI U CUCTEMBbl YPABHEHUM.



Jlornueckue QyHKIUHA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
byHKIUM 0T KonruecTBa apryMeHToB. [1oHbIe CUCTEMBI TOTHUECKUX (PYHKIIHIA.

Kanonnueckue ¢hopmbl Joruyeckux BoipaxkeHui. CoBepIIeHHBIE TU3BIOHKTUBHBIC U
KOHBIOHKTUBHBIE HOpPMAJIbHbIE (OPMBI, aNTOPUTMBI KX TMOCTPOCHHS IO TaOIuIe
HUCTUHHOCTH.

Jlornueckne 3JeMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psansslii  cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKMX JJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIIUCh JIOTHUYECKOTO BBIPAXKEHUS 110 JIOTHYECKOMN
CXeMme.

[IpeacraBieHue LENbIX YUCE B MaMSATU KOMIIbIOTepa. OrpaHUYEHHOCTh Juarna3oHa
yucel IpU OTPaHUYCHUM KOJIMYECTBA paspsanoB. llepenosiHenune pa3psIHON CETKH.
be33HakoBble M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. J|BOMYHBIN TOIMOIHUTEIBHBIA KOJI
OTPULIATEJIbHBIX YHCEIL.

[ToOuToBBIE TOrMUecKre onepaunu. Jlornueckuii, apuMeTHIeCKUii M HIUKINYECKUN
casury. [1IudpoBanure ¢ MOMOIIBI0 MOOUTOBOM omnepariuu «uckIodaroriee M.

[IpencraBieHue BEIIECTBEHHBIX YMCEN B MAMSITH KOMIIbIOTEpa. 3HAYallas 4acTb U
MopsiIoK  ymucia. Jlmama3oH 3HAaYeHUM BEIIECTBEHHBIX uwncen. [IpoOnembl XpaHeHHs
BEILICCTBEHHBIX YUCEII, CBI3aHHBIE C OTPAHMYEHUEM KOJIMYECTBA pa3psAnoB. BrinonHenue
orepanuii ¢ BEIIECTBEHHBIMU YHCIIAMHU, HAKOTUICHHE OIIMOOK TIPH BHIYUCIICHHUSX.

AJITOpUTMBI U IPOrPAMMHUPOBaHHE

OrnpenenieHUe BO3MOXKHBIX —PE3YyIbTATOB pabOTHl MPOCTEHIINX — aJITOPUTMOB
YIPaBJIEHUSI UCTIOJHUTENSAMHU U BBIUUCIUTEIBHBIX aNrOpUTMOB. OmpeaeieHue NCXO0AHbIX
JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JaTh TpeOyeMblil pe3yIbTarT.

DTamnsl penieHus 3a/1a4 Ha Komibiotepe. THCTpyMeHTalIbHBIE CpeIcTBA: TPAHCISATOD,
OTJIauuK, mpodunupoBuMK. KoMIumsuus u UHTEpIpeTanus nporpamm. BupryansHbie
MAaIlUHBI.

WuTterpupoBanHas  cpena  pa3paboTku.  MeTonbl  OTJaAKH — IPOTPaMM.
Hcnonws3oBanue TpacCupoBOoUHbIX Tabmuil. OTiao4HbIi BeIBO. [lo11aroBoe BhIOTHEHUE
nporpammel. Touku octa”oBa. [IpocMOTp 3HaUEHMI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JgaHHBIX:
LEJIOYMCIICHHbIC, BEIIECTBEHHbIC, CUMBOJIbHBIE, Jorudeckue. BerBneHus. CloxkHbIE
ycioBus. Lukiel ¢ yemouem. L{ukisl o nepeMeHHON. B3anMo3amMeHs1eMOCTh pa3InyHbIX
BUJI0OB LMKJIOB. MHBapuanT nukia. CocTaBieHUE LMKJIA C HCIOJIb30BaHUEM 3apaHee
OnpeAeIEHHOr0 MHBApUAHTa LUKJIA.

JlokymentupoBanue mnporpamm. lcnonb3oBaHne xoMMmeHTapueB. Iloaroroska
ONMCAHUS IPOrPAMMBI U UHCTPYKLUH I MOJI30BATEIS.

AnroputMbl  00pabOTKH HATYpaJIbHBIX YHCEN, 3alMCAaHHBIX B TO3UIIMOHHBIX
CUCTeMaxX CYMCIICHUS: pa30MeHHe 3alKiCH YUCiIa Ha OTAENbHbIE LU(PHI, HAXOXKICHUE
CYMMBI ¥ IPOU3BEJCHUS (P, HAXO0XKACHIUE MAKCUMATBHON (MUHUMATBHOMN) UPHI.

HaxoxneHne Bcex mpoCThIX YMCEN B 3aJaHHOM Juamna3oHne. [IpencraBnenue uncia B
BUJIe HA0OpA MPOCTHIX COMHOXKUTENCH. ANTOPUTM OBICTPOTO BO3BENICHUS B CTEIICHb.

O06paboTka HaHHBIX, XpaHAMUXCA B ¢ainax. TexkcToBble W TBOWYHBIC (HAMITBI.
daiinoBbie nepemMeHHbIe ((aitnoBeie ykazatenn). Urenue u3 Qaiina. 3anuce B (aiii.

PazOuenue 3amaum Ha monzamaun. [logmporpammsbl (mporieaypsl U (DYHKIIHH).
Pekypcus. PekypcuBHbie 00bekThl ((ppakransl). PekypcuBHble npornenypbl U GyHKIUU.
Hcnonb3oBaHue cTeka sl OpraHu3alii peKypPCUBHBIX BbI30BOB.



Hcnons3oBanue  cTaHgapTHOM  OMONMOTEKH  si3bIKa  MPOTPAMMUPOBAHUS.
[Tonkmtouenre OWUONIMOTEK MOANPOrpaMM CTOPOHHUX MpousBoauTeNed. MoaynbHBIN
MPUHLIUI TOCTPOEHUS NPOTPAMM.

Yucnennsie MeToApl. TouHOoe W MpUOMMHKEHHOE pelieHus 3anadd. YuciaeHHbIe
METOJIbI pEIICHUs YpaBHEHWM: MeToa Tmepedopa, METOJ TOJOBHHHOTO JIENECHUS.
[TpubnmxEHHOE BHIYUCIICHNUE IJIUH KPUBBLIX. Beiuucnenue miomaaeit puryp ¢ moMobo
YUCJIEHHBIX METOJOB (METOJ MPsIMOYTOJILHUKOB, MeTO/A Tpaneruit). [lonck Makcumyma
(MuHMMYMa) GYHKIIUU OJTHOM MepEeMEHHON METO0M MOJIOBUHHOTO JICTICHUSI.

O06paboTtka CHUMBOJIBHBIX JAHHBIX. BceTpoennbie byHKIMN A3bIKa
MporpaMMUpPOBaHUsl JJisi OOpaOOTKHM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA MOSIBJICHUN CHUMBOJIa B CTPOKE, pa3OueHue
CTPOKHU Ha CJIOBa 10 MPoOeIbHBIM CUMBOJIaM, IMOUCK MOACTPOKUA BHYTPHU JaHHOW CTPOKH,
3aMeHa HalJEeHHOM MOACTPOKH Ha APYrylO CTPOKY. I'eHepanust Bcex CIOB B HEKOTOPOM
angaBuTe, YAOBJICTBOPSIONIMX 3aJaHHBIM orpanuueHusiM. IIpeoOpazoBanue uymcia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl W TIOCIENOBATENBHOCTH  4YuceNl.  Bbrumcnenue  0000IIEHHBIX
XapaKTePUCTUK DIIEMEHTOB MacCHBa WM YHCIOBOM IMOCJIEIOBATEIBHOCTH (CYMMBI,
MPOU3BENICHUS, CpeAHEro apudMeTHUYeCKOro, MHHUMAJILHOTO W MaKCHUMaJIbHOTO
DJIIEMEHTOB, KOJIMYECTBAa JJIEMEHTOB, VYIOBJIETBOPSIOIIUX 33aJaHHOMY YCIIOBHIO).
JIMHEHBIN NTOMCK 3aIaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka oOmHOMEpHOro MmaccuBa. lIpocTeie MeTOABl COPTHUPOBKU (METOM
nmy3bIpbKa, METOJ| BbIOOpa, COPTHpPOBKAa BcTaBKamu). COpTHpOBKa ciusiHUEM. beicTpas
coptupoBka MaccuBa (amroputm QuickSort). JIBoW4HBIT TIOMCK B OTCOPTHPOBAHHOM
MacCHBE.

JIBymMepHbIE MacCUBBI (MATPUILbl). AJITOPUTMBI 00PAOOTKH IBYMEPHBIX MAaCCHUBOB:
3aM0JHEHHUE ABYMEPHOTO YMCIOBOTO MAacCUBa IO 3aJaHHBIM MPaBHIIaM, TOMCK AJIEMEHTA
B JIBYMEPHOM MAacCHBE€, BBIUHMCIEHHE MakcuMyma (MUHHMYMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOI'O MacCUBa, NEPECTAaHOBKA CTPOK M CTOJIOLIOB ABYMEPHOTO MacCHUBa.

NudopmManmoHHbIe TEXHOJIOTHH

TexcroBeiii  mporeccop. PemaktupoBanne u  QopmartupoBanue. I[IpoBepka
opdorpaduu u rpammatuku. CpecTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOpE.
Hcnonws3oBanne cruned. CTpYKTypUpPOBaHHBIE TEKCTOBbIE JOKyMEHThl. (CHOCKH,
ornasienue. KomnexktuBHas pabora ¢ jokyMeHTaMu. HCTpYMEHTHI PEleH3UPOBaHUS B
TEKCTOBBIX Mpoiieccopax. O6maunbie cepBuckl. [lenoBas nepenucka. Pedepar. [IpaBuna
[IUTUPOBAHUS MCTOYHUKOB U odopmiieHus: Oubmuorpaduueckux ccpuiok. OdopmieHue
CIIMCKa JUTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TexHuueckue
cpeactBa BBoAa  Tekcta. CrHenuaau3upoOBaHHBbIE  CPEACTBA  PEJAKTHPOBAHMS
MaTeMaTUYECKUX TEKCTOB.

Ananu3 JnaHHbIX. OCHOBHBIE 3aJa4d aHajiu3a JaHHBIX: IPOTHO3UPOBAHME,
KIaccupuKanms, KiIacTepusanus, aHalu3 OTKIoHeHHui. [locienoBaTenbHOCTD perieHus
3a/1ay aHalii3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLICHKA KAYeCTBAa JIaHHBIX,
BBIOOp W/MJIM TIOCTPOCHHE MOJCNH, MPeoOpa3oBaHUE aHHBIX, BU3yaIM3allvs JaHHBIX,
UHTEpHpeTanus pe3ysbratoB. [IporpaMmHbIE cpelcTBa M HMHTEPHET-CEPBUCHI A
00paboOTKM W TIPEACTABIICHUS JMJaHHBIX. bonbimime naHHele. MammHHOE OO0y4YeHUeE.
NHTennekTyanbHbli aHAIU3 JAHHBIX.

AHanu3 TaHHBIX C TOMOIIIBIO AICKTPOHHBIX TabIUIl. BeIuuciaeHue cymmel, CpeHEro
apudmeTrueckoro, HauOOJIbIIETO (HAUMEHBIIET0) 3HAYCHHS [Marna3oHa. BerancieHue



K02 (ppuIHenHTa KOppessiuu ABYX psaoB naHHBIX. [locTpoenune cTonbuaThIX, TMHEHIATHIX
U KpyroBelx aumarpamM. Iloctpoenue rpadukoB ¢yHkuuil. Ilonbop nuHuUM TpeHna,
peleHue 3a1a4 MIPOrHO3HPOBAHUS.

YucneHHoe pelieHne ypaBHEHUI ¢ MOMOIIbI0 Noj0opa napamerpa. OnTumuzanus
KaKk [IOMCK HaWJydylllero peleHuss B 3aJaHHbIX ycinoBusx. LleneBas QyHkuus,
orpann4eHus. JIokanbHble U rI100abHBIM MUHUMYMBI 1iesieBoi pyHkuuu. Pemenue 3aqau
ONTUMM3ALUH C IOMOIIBIO 3JIEKTPOHHBIX TAOIHII.

11 KJIACC

Teopernvyeckre 0OCHOBbI HH(POPMATUKH

TeopeTnueckune MoaXo/bl K OLIEHKE KOJIMYECTBA MHPOpMaluu. 3aKOH aJAUTUBHOCTH
uHpopmanuu. Popmyna Xaptiau. Madopmarus u BepostHocTh. Popmyna [llenHoHA.

Anroputmbl cxkatusi gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTmsel cxaTHsi JaHHBIX C MOTEPSIMH. Y MEHbIIEHHUE TITyOMHBI KOAUPOBAHUS
nBera. OCHOBHBIE UaeH anropuTMoB cxkatus JPEG, MP3.

CkopocTh  mepefayd  JaHHBIX. 3aBUCMMOCTh  BpEMEHM  IepeJadyd  OT
MH(OPMALIMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHala CBs3u. [lpuunHb
BO3HUKHOBEHHMSI OIIMOOK IMpH nepeaayde AaHHbIX. Koabl, Mo3BosIONME 00HAPYKUBATh U
UCIPABJIATh OIMMOKM, BO3HUKAIOIIME IMpH Iepeaaue AaHHbIX. PaccrosHue XsMMMHTA.
Koauposanue ¢ mosropenuem 6utoB. Koabr XammuHra.

Cucrembl. KoMmnoHeHThsl cucteMbl M UX B3aumojeiicTBue. CuUCTEMHBIN 3(PQeKT.
VYrpasnenue kak nHGopManMoHHbIN Tiporiecc. OOpaTHast CBA3b.

Mogenu u wMogenupoBanue. lLlenp wmoaenupoBanusi. COOTBETCTBHE MOJEIU
MOJIETUPYEMOMY OOBEKTY WJIM MpoIleccy, Leau MoaenupoBanus. dopmanuszanus
NPUKIAIHBIX 3a/1a4.

[IpencraBnenue pe3yabTaToB MOJECIUPOBAHUS B BHJE, YAOOHOM JUIsl BOCIPUSATHS
yenoBeKkoM. [ 'padudeckoe npeacTaBieHne JaHHBIX (CXEMBbI, Ta0IHIIbI, TPAadUKH).

['padbr. OcHoBHBIE OHATUS. Buasl rpadoB. Onucanue rpadoB ¢ TOMOIIbIO MaTPUIL
CMEXXHOCTH, BECOBBIX MATPHI], CIIUCKOB CMEXHOCTU. PelleHne anropuTMUYecKux 3ajaad,
CBSI3aHHBIX C aHATU30M rpadoB (MOCTPOECHHE ONTHUMAIBHOTO MYTH MEXAY BEpIIMHAMU
rpada, omnpeneneHHe  KOJMYECTBA  pa3MYHBIX  MyTed  MEXAy  BepIIMHAMU
OPUEHTUPOBAHHOTO AI[UKINYECKOTOo rpada).

HepeBbs. bunaphnoe nepeBo. JlepeBbs momcka. CmocoObl 00Xxoma JepeBa.
[IpencraBnenue apugMeTHUECKUX BBIPAXKCHHI B BUJE jAepeBa. JIMCKpPETHBIE UTPHI IBYX
UTPOKOB C nosHoM uHpopmanuei. [loctpoenne nepesa nepedopa BapuaHTOB, OMUCAHUE
CTpaTerud Wrpbl B TaOIMYHOM Qopme. BhIMrpbIIIHBIE M MNPOUTPHILIHBIE MO3UIUU.
BrIurpsIisbeie cTpaTerum.

CpenctBa HCKYCCTBEHHOro wuHTe/uiekTa. CepBHCHl MAIIlMHHOTO TepeBoja U
pacno3HaBaHusi ycTHoM peun. KornutuBHbie cepBuchl. WaeHTudukanus M MOUCK
n300paxkeHuit, pacrnoznaBanue nun. CamooOydwarommecsi cucteMbl. VckyccTBeHHBIN
MHTEJJIEKT B KOMIIBIOTEPHBIX HWrpax. lcmosib30oBaHHE METOJOB HCKYCCTBEHHOTO
UHTEIJIEKTa B oOydarommx cucremax. lcnoib30BaHHE METOJOB HCKYCCTBEHHOTO
UHTEIJIeKTa B poOororexHuke. MutepHer Bemed. IlepcrekTuBbl — pa3BUTHUS
KOMIIBIOTEPHBIX MHTEIIEKTYaJIbHbIX cucTeM. HelipoHHbIe ceTn.

AJITOPUTMBI M IPOrPaAMMHPOBAHNE



@opManuzanus NOHATHSA ainroputMa. MamumHa TeropuHra kKak yHUBEpCalbHAas
MoJiesib BbiuncieHul. Tesuc Uépua—Twrropunra.

OneHka CclI0)KHOCTH BblUMClIeHUH. BpeMs paOoTsl 1 00bEM UCIIONIB3YyEMOI NaMsTH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHBIX. OLEHKa aCUMITOTHYECKON CII0KHOCTH
ITOPUTMOB. AJITOPUTMBI TTOJIMHOMHUANBHOU CIOKHOCTH. [lepebopHble anropUTMBL.
[IpuMepsl pa3nuyuHbIX aITOPUTMOB PEIIEHUS OAHOM 3aa4, KOTOPhIE HUMEIOT Pa3IudHYIO
CJIOKHOCTb.

[Touck mpoCTBIX YMcCeNl B 3aJaHHOM JHMana3oHE C IMOMOUIBI0 aJITOPUTMa «PELIETO
OparocheHar.

MHoropa3spsiiHble LelbIe YnCia, 3a1a4i JIIMHHOU apu(METHKH.

CrnoBapu (accouuaTUBHBIE MACCHUBBI, 0TOOpaxeHus). Xami-radnuusl. [loctpoenue
a1(paBUTHO-YACTOTHOTO CIIOBaps JIJIs 3aJJaHHOTO TEKCTA.

Crexku. AHanu3 TMPaBWIBHOCTH  CKOOOYHOTO  BBIpaXEHHUsS.  BpruncieHue
apu(pMeTHUECKOT0 BBIPAKEHNUS, 3aIIUCAHHOTO B OCT(PUKCHOU (popme.

Ouepenu. Mcnonb3oBaHue ouepeau sl BDEMEHHOIO XpaHEHUs JaHHBIX.

Anroputmbl  Ha rpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOI'O CBSI3HOTO HEOPUMEHTHUpPOBaHHOTO rpada. KommdecTBo pa3znuyHbIX IyTei
MEXy BEpIIMHAMH OPUEHTUPOBAHHOTO alIUKINYECKOro rpada. Aaroputm JleikcTpsl.

HepeBbs. Peanuzaiusi nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOoMuHBIE
(bunapnsie) nepeBbs. [locTpoenue nepesa s 3aJaHHOTO apU(PMETHUECKOTO BBIPAKEHUSI.
PekypcuBHbie aniropuT™Mbl 00xoa aepesa. Mcnonb3oBanue creka u ouepeau i o0xoaa
JiepeBa.

JuHaMHuueckoe MpOrpaMMHPOBAHME KaK METOJl PEIICHMs 3aJad C COXPaHEHUEM
IIPOMEXKYTOUYHBIX PE3yJIbTATOB. 3aJadyd, pEemIacMble C IOMOLIBI0 JUHAMHYECKOTO
IPOrpaMMHUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (YHKIUH, MOACUET KOJIUYECTBA
BApUAHTOB, 33/1a4l ONTUMHU3AIUU.

[TonsiTre 06 00bEKTHO-OPUEHTUPOBAHHOM MPOTpaMMupoBaHun. OOBEKTHI U KIIACCHI.
CpoiictBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka
OporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOrO moaxoda. MHkancymsmms,
Hacje0BaHuE, TOJIMMOP(H3M.

Cpenbl  ObicTpoM  pa3paboTrku  mporpamM. IlpoexktupoBanue uHTEpdeiica
nosib30oBarens. Vcrmonap30BaHUE TOTOBBIX YHIPABISIEMBIX 3JEMEHTOB Ui MOCTPOCHMS
uHTepdeiica.

00630p s3BIKOB MporpamMmupoBanus. [IoHsATHE 0 MapagurMax MporpaMMHUpPOBaHUS.

HNudopmanmoHHbIe TEXHOJIOTHH

OTtanbl KOMIBIOTEPHO-MAaTEMATHUYECKOTO MOJEIMPOBAHMS: ITOCTAHOBKA 3aJ]lauH,
pa3paboTKa MOJENTH, TECTUPOBAHUE MOJENIH, KOMIBIOTEPHBIH OSKCIIEPUMEHT, aHalu3
Pe3yabTaTOB MOAECIUPOBAHMUS.

Juckpernszanus npu MaTeMaTUYECKOM MOJEIMPOBAHUM HETPEPBIBHBIX MPOLIECCOB.
MopenupoBanue aBmxeHUs. MoienupoBaHue OMOJIOrMYEeCKUX cUcTeM. MaTeMaTruueckue
MOJIETIU B 3KOHOMUKE. BhIUMCIUTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMH.

OO6paboTka pe3yabTaTOB dKCHepuMeHTa. MeTos HauMeHbIINX KBaapaToB. OleHKa
YHUCIIOBBIX TapaMeTpOB MOACITUPYEMBIX OOBEKTOB U TporeccoB. Boccranoienue
3aBHCHUMOCTEHN MO pe3ybTaTaM SKCIIEPUMEHTA.

BepositHocTHbIE MOAenu. MeToasl Monte-Kapiio. UMutanimonHoe MoeIupoBaHueE.
CucreMbl MacCOBOTO 0OCTYKUBaHUS.



Tabnuunble (pensiuonHbie) 0a3bl NaHHbIX. Tabmauia — npencTaBieHue cBeIeHu 00
OHOTUMIHBIX 00bekTax. [Tosne, 3anuck. Kirou tabnuibl. PaboTa ¢ roToBo# 623011 TaHHBIX.
3anonHeHue 0a3pl NaHHBIX. [louCK, copTHpoBKa M (DUIBTpALMS JAHHBIX. 3alpPOChl Ha
BBIOOPKY JTaHHBIX. 3aIIpOCHI C TapaMeTpaMu. Belunciasiemple 1o B 3a1pocax.

MHuoroTtabauuHbIe 6a3bl JaHHBIX. THUITBI CBsA3EH MEK Ty TaOnuiaMu. BHenmHui Kiroy.
[lenocTHOCTH 0a3bl JAHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

WNuTepHer-npunoxenns. [lonsatne o cepBepHOM M KIMEHTCKOM YacTAX cauTa.
TexHONOTrus «KIMEHT — CEPBEPY, €€ TOCTOMHCTBA U HelocTaTKU. OCHOBHI si3bika HTML u
kackagaeix tadmun cruer (CSS). Cuenapum Ha s3bike JavaScript. @opmel Ha BeO-
CTpaHuLE.

Pa3mernienue BeO-caiiToB. Yciayra XocTUHTa. 3arpy3ka (ailyioB Ha caiT.

BBon wu300pakeHUN C MCHOJIB30BAHUEM PA3UYHBIX IHQPPOBBIX YCTPONCTB
(mudpoBbIX (¢doToaNmapaToB M MHKPOCKOIIOB, BHACOKAMEp, CKAaHEPOB U JPYTUX
yctporictB). ['paduueckuii pemaktop. Paspemenne. Kanpuposanue. WcnpaBnenue
nepcrnekTuBsl. ['ncrorpamma. Koppekuusi ypoBHeid, koppeknus npeTta. O0eciiBeYMBaHUE
[IBETHBIX M300pakeHui. PeTymb. Pabora ¢ obmactsamu. OuIbTphI.

Mmorocnoitaele  u3o0paxkeHus. TexkctoBele ciou. Macka cnos. Kananibl
Coxpanenue BblaeneHHOW o6Omactu. lloaroroBka wiumocTpanuii aias  BeO-CalTOB.
AHUMUpPOBaHHbBIE U300pAKEHUSI.

Bextopnass  rpaduka. IlpumutuBbl.  3MeHeHue  mopsiaka — AJIEMEHTOB.
BelpaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpuseie. ®opmaTel BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpOB. BekTopuzaius pacTpoBbIX H300paKeHUIA.

[IpyHUMIBI TIOCTPOCHMS U PEAAKTUPOBAHUA TPEXMEpHBIX Mojeneld. CeTouHble
Mozenu. Martepuaiibl. MonenupoBaHue UCTOYHUKOB ocBellleHus. Kamepsl. AQUTHBHbBIE
texHojoruu (3D-npuntepsl). [loHssTHE O BHUPTYyadbHOM pPEATBLHOCTH U JOMOIHEHHOU
pEaNbHOCTH.

INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO
UH®OPMATHUKE (YIJYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYYarOIIMXCS
PYKOBOJCTBOBATbCS CHOPMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMUHOCTH, CHUCTEMOM
[IEHHOCTHBIX OpPHEHTAIlu{, TMO3UTHUBHBIX BHYTPEHHHX YOEKIEHUM, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, pACIIMPEHUE )KU3HEHHOTO OMbITA U
OTIBITA JICSITEIHHOCTH B MIPOLIECCE PeaTM3aI[iH CPEJCTBAMH yUeOHOTO ITPeIMEeTa OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIILHON JIEATEIbHOCTH.

B pesynbTaTe nzydenus nHpopMaTUKi Ha YPOBHE CPEHETO 00Iero oopa3oBaHus y
oOydarorierocst OyayT choOpMUPOBaHBI CIEIYIONTUE IMYHOCTHBIE PE3YIbTaThI:

1) rpa’KaaHCKOro BOCIIUTAHMS:

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, yBa)KEHHE 3aKOHA M
MPaBOMOPSIKA, COOJIOJIEHHE OCHOBOIIOJATAOIIUX HOPM HH(OPMAIIMOHHOTO MpaBa H
UHPOPMAIIMOHHON O€30MacHOCTH;



TOTOBHOCTH IMTPOTUBOCTOSTH UACOJIOTUHU SKCTPEMHU3MA, HAIIMOHAIN3MA, KCeHO(DhoOuH,
JUCKPUMUHAIIUY 110 COLMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM IIPU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHHE K HCTOPUYECKOMY HAaclequio, JOCTIKeHusM Poccuu B
HayKe, UCKYCCTBE, TEXHOJIOTUSX, MOHUMaHHE 3HaYeHUsI HHPOPMATHUKU KaK HAyKH B )KU3HU
COBPEMEHHOTI'0 00OIIECTBA;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh  OIIEHUBATh CHUTYallMi0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHCII€ B CETH
HNurepHer;

4) 3cTeTHYeCKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHMATHh pa3jU4HbIE BUIBl HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCIOJIb30BaHUHU HH(OPMAIIMOHHBIX TEXHOJIOTHH;

5) puznveckoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH 370POBOrO0 M 0O€30MacHOro 00pasa >KHU3HH, OTBETCTBEHHOTO
OTHONICHHWs] K CBOEMY 3JI0POBBIO, B TOM 4YHCIe 3a cu€T coOmiojeHuss TpeOoBaHUM
0e30macHOM JKCIUTyaTallud CPeICTB WH()POPMALMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOT U,

6) TPya10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K AKTUBHOW JIESITEIIBHOCTH TEXHOJOTMYECKOM H  COIMaIbHOM
HaIpPaBJIEHHOCTH, CIOCOOHOCTh HWHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIONTHSTH TaKYIO JACSITEIbHOCTH;

uHTEepeC K cdepaM TpoPECcCHOHANBHON  JIEATEIbHOCTH, CBS3aHHBIM  C
uH(pOpMaTUKOM, MpPOrpaMMUPOBaHUEM U  HHOOPMAIMOHHBIMU  TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JIOCTIDKEHUSX HAYKM HWH(DOPMATUKH ¢ HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOPa30BAaHUIO HA MPOTSHKCHUU
BCEM KU3HU,

7) 3K0JI0rM4eCKOro BOCIUTAHUSA

OCO3HAHHUE TI00ATBFHOTO XapaKTepa AKOJIOTUYECKHUX MPOOJIeM U MyTeH UX PEeIICHHUS,
B TOM 4YHciae ¢ Y4€TOM BO3MOXKHOCTEH HMHGPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKH, JOCTIKEHHMSIM Hay4HO-TEXHMUYECKOTO Iporpecca W OOLIECTBEHHOU
MPAKTUKU, 32 CYET TOHUMAHUS POJIM WH(OPMAIMOHHBIX PECYpPCOB, MHPOPMAITMOHHBIX
MpOIIeCCOB U MHGOPMAIMOHHBIX TEXHOJOTHUU B YCIOBHUSAX HU(pPOBON TpaHCcHopMarmu
MHOTHUX c(ep KU3HU COBPEMEHHOT'O OOIIECTBA;

OCO3HAHHWE IIEHHOCTHM HAy4YHOW JIeATEeNIbHOCTH, TOTOBHOCTh OCYILECTBIISThH
MIPOCKTHYIO U UCCIEI0BATEIBCKYIO IEITEIIBHOCTh MHANBUAYAJIBHO U B TPYIIIE.



B mpouecce AOCTHMKEHMSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHS IPOrPAMMBI 10
uH(popMaTUKe Yy OOYy4YaIOIIUXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIA HWHTEIJIEKT,
IpeaIoaralouil cOpMUPOBAHHOCTB:

CaMOpETyJUpPOBaHUs, BKIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHUE [PUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CTIOCOOHOCTh aIallTUPOBATHCS K IMOIIMOHAILHBIM
U3MEHEHUSM U MPOSBIISATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIIOUYAIOILEH CTPEMIIEHHE K IOCTHKEHHIO LIETU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE I€CTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEII;

SMMATHH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE
IPYTMX, YYHUTBIBaTh €ro IpH OCYIIECTBICHUH KOMMYHHUKAIMH, CIHOCOOHOCTh K
COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAUBATH OTHOIIEHUS C
JIPYTHUMH JIFOJIbMU, 3a00TUTHCSI, IPOSIBIISITH UHTEPEC U pa3periaTb KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbrare u3yueHusi ”HGOPMATHKU Ha YPOBHE CPEIHETO 00IIETO 00pa3oBaHMs ¥
obOyuaromerocsi 0yayT chopMHUpPOBaHBI METANPEIMETHBIC PE3YIbTaThl, OTPaKCHHBIC B
YHUBEPCAIBHBIX YYCOHBIX NEHCTBUAX, a UMEHHO — II03HABATEIbHBIC YHHUBEPCATbHBIC
yueOHbIE  JICHCTBUS, KOMMYHHKATHBHBIC YHUBEpCaJbHbIC Y4YCOHBIC JCHCTBHSA,
pEryJISTUBHBIC YHUBEPCAILHBIC YUCOHBIC ICHCTBUS, COBMECTHAS JCSITEIBLHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCATbHbIE Y4eOHbIe 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHE 1eHCTBUSA:

CaMOCTOSTEIHHO (POPMYIUPOBATH U AKTYaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK MM OCHOBAaHUSA [UIsl CpPaBHEHUS,
kinaccupukanuu u 00001IeHNUS;

OTpEENATh LU A TENbHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEYHS B pACCMaTPUBAEMBIX SIBJICHUSX;

pa3pabaTbiBaTh IUIAaH pELICHHS MpoOJeMbl C YYETOM aHajau3a HMEIOIIUXCS
MaTEpHUATIBHBIX U HEMATEPUAIILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH COOTBETCTBUE pE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIIEICTBUI IESITENBHOCTH;

KOOPJMHUPOBATh U BBIMOJHATh padOTy B YCIOBHUSIX PEalbHOTO, BUPTYAIBbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKHE eCTBUS:

BJAJIeTh HABBIKAMH Yy4eOHO-MCCIEAOBATEIIbCKOH W TMPOEKTHOM JEeSTENbHOCTH,
HaBbIKaMU pa3pelieHus npodaeM, CIOCOOHOCThI0O U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB pPEIICHUs MPaKTHUYECKUX 3aJad, MPUMEHEHHUIO Pa3JIMYHBIX METO/0B
MO3HAHUS;

OCYIIECTBIIATh PA3JIMYHBIE BUBI I€ATEIBHOCTH 10 IMOJTYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIIpEeTaIH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3JIMYHbIX y4e€OHBIX CUTYyalUsX, B
TOM YHCJIE NPU CO3AAHUH YUEOHBIX U COLIMATIBHBIX TPOEKTOB;

dopMHUpOBaTH HAYYHBIH THI MBIIUICHUS, BIAaAETh HAYYHOH TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU MOHATUSMU U METOJIaMU;



CTaBUTH U POPMYITUPOBATH COOCTBEHHBIC 33J1a4M B 00Pa30BATEIHLHON IEATEILHOCTH
Y J)KU3HEHHBIX CUTYAIIUSX;

BEISIBJISITH TIPUYUHHO-CIICICTBCHHBIC CBSI3M M aKTYaJIM3UPOBATH 33J]1ady, BHIJIBUTATh
TUNoTe3y e€ pemeHus, HaXOAUTh apTYMEHTHI JIJIsl JOKa3aTeIbCTBA CBOUX YTBEPXKICHHIA,
3aJ]aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS,

AQHAJIM3UPOBAThH TOJYYCHHBIC B XOJIE PCIICHUS 3aladl Pe3yJbTaThl, KPUTUYCCKH
OIICHUBATh MX JOCTOBEPHOCTh, IPOTHO3HPOBATH U3MEHECHHE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITH IIEJICHANIPABICHHBIN MMOUCK MIEPEHOCA CPEJCTB M CIIOCOOOB IEHCTBHS
B MPO(eCCUOHATBHYIO CpPEY;

YMETh TEPEHOCHTHh 3HAHUS B TIO3HABATEIBHYI0O W TPAKTHYECKYIO 00JacTu
KHU3HEACATEITHbHOCTH,

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUTHHAIBHBIE TTOIXO0/IbI M PEIICHUS, CTABUTH
poOJIEMBI U 3a/1a4H, JOMTYCKAIOIINE ATbTCPHATUBHBIC PCILICHUS.

3) padora ¢ uH(poOpManHei:

BJIQJICTh HAaBBIKAMHU IIOJY4YCHHUS HWHPOPMAIMM W3 HMCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSITEIPHO OCYIIECTBIIATH TIOWCK, aHAJIA3, CHUCTEMATH3AIMI0 W WHTCPIPETAIHIO
UH(POPMAIIMH PA3TUYHBIX BHIIOB U (DOPM MIPEICTABIICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (opMaTax ¢ y4y€TOM Ha3HAYCHUS MHDOPMAIUHU U
IIEJICBOM ayIUTOPHH, BEIOMPAst ONTUMAIBHYIO (POpPMY TIpEICTABICHUS U BU3yaTU3allNN;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WH(OpPMANUU, €€ COOTBETCTBHUE
NIPAaBOBBIM U MOPAJIbHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh CPEJCTBAa MH()OPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
pEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX 3a7a4 ¢ COOI0IeHUEM
TpeOOBaHMN JPrOHOMHKH, TEXHUKH OC30MaCHOCTH, TUTHEHBI, pPeCcypcocOepeKeHMs,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

BJIQJICTh HABBIKAMH DPACIO3HABaHUS W 3aIIMTHl MHPOPMAIUU, WHPOPMAITMOHHOU
0€30MMacCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIe 1eiCTBUSA

1) o01enne:

OCYIIECTBIJISITh KOMMYHHUKAIIMH BO BCEX cepax KU3HU;

pacrno3HaBaTh HeBepOaIbHbIE CPEJICTBA OOIICHHS, TIOHUMATh 3HAUEHHE COIHMAIbHBIX
3HAKOB, PaCMO3HaBaTh MPEAMOCHIIKA KOHPIUKTHBIX CUTYaIMi U CMSATYaTh KOH(QIUKTHI;

BJIJIETh PA3TMYHBIMU CIIOCOOaMU OOIIEHUS U B3aMMOICUCTBUS, apTYMEHTUPOBAHHO
BECTH JHAJIOT, YMETh CMSIT4aTh KOH(QIMKTHBIC CUTYAIIHH;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUSI C UCTIOJIBb30BAHUEM SI3BIKOBBIX
CpEJICTB.

2) coBMeCTHAs J1eITeJIbHOCTh:

MOHUMATh U MCIIOJIh30BaTh MPEUMYIIIECTBA KOMaHTHOW U WHAUBUIYATHHONU paOOTHI;

BBHIOMPATh TEMATUKY M METOJ/Ibl COBMECTHBIX JEUCTBHI C yUETOM OOIIMX HHTEPECOB
Y BO3MO>KHOCTEM Ka)JI0r0 WIEHA KOJJIEKTHBA;

MIPUHUMATh LEJIM COBMECTHOM NIESITEIBbHOCTH, OPTAHU30BBIBATh U KOOPJIHMHUPOBATH
JIEVUCTBUSA MO UX JOCTUIKEHUIO: COCTABJIATH IUUIAH IEMCTBUM, PACIIPEAENATh POJIUA C YUETOM
MHEHHMM Y4aCTHUKOB, 00CYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;



OIICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXXJOTO YYaCTHUKA KOMaHIbl B OO
pe3yabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh  HOBBIE  MPOEKTHI, OIEHWBATh WJEU C TO3UIMM  HOBU3HBI,
OPUTMHAIILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYalLMsX,
MIPOSIBJISATH TBOPUECTBO M BOOOpakeHHUE, OBITh MHUITMATUBHBIM.

PerynsiTuBHbIE YHUBepcaJbHbIe YueOHbIe JeiicTBUSA

1) camoopranuszaums:

CaMOCTOSITENIBHO ~ OCYILECTBIIITh  ITO3HABATEIBHYIO  JESITEIBHOCTD, BBIABISTH
npoOJeMbl, CTaBUTh U (OPMYIUpPOBaTH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbLHOMN
JEATEIbHOCTU U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PEUICHUS MPOOJeMbl ¢ YYETOM HMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANIOUTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIupsTh paMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIH;

JieNaTh OCO3HAHHBIM BBIOOP, ApryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
penieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBAaTh (DOPMHUPOBAHUIO U TPOSIBICHHUIO HIUPOKON SPYIUIIMU B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHbIN U KYJIbTYPHBIN yPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/IETh HAaBBIKAMHU I[103HABATEIBHOM pedIeKCMM KaK OCO3HAHMS COBEPLIAEMBIX
JNENUCTBUI M MBICIUTENBHBIX MPOLECCOB, X PE3YyJbTATOB M OCHOBAaHUM, MCIOJIb30BaTh
npuéMbl pedIieKCuu AJIs OLIEHKU CUTYAIMH, BIOOpa BEPHOTO PEIICHHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTAaTOB ACATEIbHOCTH.

3) npuHATHSA ce0H U APyrux:

NPUHUMATDH ce0s1, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPH aHAJIN3€ Pe3yIbTaTOB JESATEIbHOCTH;

NpPU3HABATH CBOE MPABO U MPABO IPYIHX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JPYTOT0 YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

B mponecce n3ydenus kypca nHpOpMaTHKU yriyonéHHoro ypoBHs 6 10 knacce
oOyyarommmMucs OyIayT JOCTUTHYTHI CIAEAYIOIINE TPEIMETHBIC PE3YJIbTaThI:

BJIaJICHUE TPEICTABICHUSIMH O POJIM HHPOPMAIIMH U CBS3aHHBIX C HEH MPOIIECCOB B
NpUPOJE, TEXHUKE U OOIIECTBE, MOHATUSAMHU «UHPOpPMAIHS», «UHPOPMAIIMOHHBINA



IpoIecc»,  «CHCTEMa»,  «KOMIIOHEHTBI ~ CHCTEMBD»,  «CHCTEMHBIH  3PeKrT»,
«H(OPMAITMOHHASI CUCTEMay, KCHCTEMa YITPABICHUS;

BJIaJICHUE METOJIaMU Moucka uHpopmanuu B cetu MHTEpHET, yMEeHNE KPUTHIECKH
OILIEHWBATh HH(POPMALIHIO, TOTYYCHHYIO U3 ceTH VHTEepHEeT;

YMEHHE XapaKTepU30BaTh OOJIBINNE TaHHBIC, IPUBOIUTH TPUMEPHl HCTOUHUKOB HX
TIOJYyYCHHsI W HAINpPaBJICHUS HCIOJIB30BaHUS, YMEHHE KIacCU(UIIMPOBATh OCHOBHBIC
3aJjauM aHaJM3a JaHHBIX (IIPOrHO3MPOBAaHMWE, KiaccH(UKanms, KIacTepU3alus, aHajin3
OTKJIOHCHWH), MOHUMATh TIOCJICIOBATEILHOCTh PEIICHHs 3a/1ad aHaju3a JaHHBIX: cOOp
NIEPBUYHBIX JTAHHBIX, OYHMCTKA W OILIEHKAa KayecTBa JaHHBIX, BHIOOP W/MJIM MOCTPOCHHUE
MoJiend, TpeoOpa3oBaHNe JAHHBIX, BU3YyaTU3allus JaHHBIX, HHTEPIIPETALNS PE3YyIbTATOB;

NOHMMAaHUE OCHOBHBIX TPHUHIMIIOB  YCTPOHCTBA W  (YHKIMOHHUPOBAHHS
COBPEMCHHBIX CTAIlMOHAPHBIX M MOOWIBHBIX KOMITBIOTEPOB, TCHICHIIMHA pPa3BUTHUS
KOMITHIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBBIKAaMHU Pa0OTHI C OMEPAIIMOHHBIMU CHCTEMaMH, OCHOBHBIMU BUIaMU
NPOTPaMMHOTO  OOECIieUYeHUsT JUIS pEIICHUs YYeOHBIX 3ajJad 10  BBIOpAaHHOU
CHCIIHATTN3AIIH;

HAJIMYHE TIPEICTABICHUH O KOMITBIOTEPHBIX CETAX M UX POJU B COBPEMEHHOM MHPE,
0 0a30BBIX MPUHIIMIIAX OPTaHW3AIHMHA ¥ (YHKIIMOHUPOBAHHUSI KOMIBIOTEPHBIX ceTei, 00
OOIIMX MPUHITUITAX Pa3pabOTKU ¥ (PYHKIIMOHUPOBAHUS HHTCPHET-TIPUIIOKCHUH;

NOHMMaHUE yrpo3 MHPOPMANMOHHON OE30MMaCHOCTH, MCIOJIB30BAaHUE METOJOB H
CpPEACTB MPOTUBOACHCTBUS OITUM yrpo3aM, CcOONIOJeHHEe Mep Oe30MacHOCTH,
NPE0TBPAINAONINX HE3aKOHHOE PACIPOCTPAHCHUE MIEPCOHATBHBIX JTAHHBIX, COOJII0ICHHE
TpeOOBaHMUI TEXHUKU 0€30MTACHOCTH U THTUCHBI TIPU pad0Te ¢ KOMIBIOTEPAMHU U IPYTHMH
KOMITOHEHTaMH LHU(POBOTO OKPY)KCHHUS, TOHUMaHUE TMPABOBBIX OCHOB HCIIOJB30BaHUS
KOMITHIOTEPHBIX MPOTpaMM, 0a3 TaHHBIX U paboTHI B ceTn MHTEpHET;

NOHMMAHUE  OCHOBHBIX NPHHIMUIIOB  JTUCKPETU3AIMHA  PA3JIMYHBIX  BHIIOB
uH(pOpMAaILIUU, YMEHHUE OTIPEENIATh HH(OPMAIIMOHHBIN 00bEM TEKCTOBBIX, IPAPUUIECKUX U
3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax JAUCKPETH3aIH, YMEHHE OIMpPEaeNiTh
CPEIHIOI0 CKOPOCTh Nepelaun JaHHbBIX, OIICHUBATh U3MEHEHUE BPEMEHM INepeiayl mpu
U3MEHEHUH NH(OPMAIITMOHHOTO0 00bEMA TaHHBIX M XapaKTEPUCTUK KaHajla CBSI3U;

YMEHHE HCIOJB30BaTh MPH PEIICHUH 33]1a4 CBOWCTBA MO3UIIMOHHON 3aIMCH YHUCET,
QITOPUTMA TIOCTPOSHUS 3alHMCH YUCIIA B TMIO3UIIMOHHON CUCTEME CUHCIICHHUS C 33JaHHBIM
OCHOBaHMEM M TIOCTPOEHHS 4YHCIa MO CTPOKE, COJEprKalleld 3amuch 3TOTO 4YHCia B
NO3UIIMOHHON CHCTEME CUMCICHHA C 3aJaHHBIM OCHOBAHHMEM, YMEHHUE BBIMOJIHATh
apu(MeTH4YeCKHe Orepaliy B MO3UIIMOHHBIX CHCTEMaX CUHUCIICHHUS;

YMEHHUE BBIOJHATH MPE0OPa30BaHuUsl JIOTHYECKUX BBIPAKEHUI, UCIIOIb3Ysl 3aKOHBI
anreOpbl JIOTUKM, yYMEHHE CTPOMUTH JIOTHUYECKOE BBIPAKEHHE B JTU3IBIOHKTUBHOW U
KOHBIOHKTHBHON HOPMAJBHBIX (hOpMax 1Mo 3alaHHOW TabJIUIle ICTUHHOCTH, UCCIIEA0BAThH
001acTh MCTMHHOCTH BBICKA3bIBAHUS, COJCPIKAIIETO TMEPEMEHHBIE, PEIIaTh HECIOXKHBIC
JIOTHYECKUE YPAaBHEHUS U CUCTEMBI YPaBHEHUH;

NOHMMaHNe 0a30BbIX aJITOPUTMOB 00PaOOTKU YUCIOBOW U TEKCTOBOW MH(OPMAIIH
(3ammch yMcen B MO3UITMOHHOW CHCTEME CUMCIICHHUS, HAX0XKIEHUE BCEX MPOCTHIX YHCEN B
3aJJaHHOM JIMaria3oHe, 00paboTKa MHOTOPA3PSAHBIX LEIBIX YUCEIl, aHAJIN3 CHUMBOJIBHBIX
CTPOK U JIPYTHX), QITOPUTMOB IOUCKA U COPTUPOBKH, YMEHHUE OMPEICNATH CIOKHOCTh
U3y4aeMbIX B Kypce 0a30BBIX alIrOpUTMOB (CyMMHpPOBAaHHE D3JEMEHTOB MacCHBa,
COpPTHPOBKA MacCHBa, IEPEOOPHBIE ANTOPUTMBI, IBOUYHBIN MMOMCK) M TIPUBOAUTH TPHUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTH JJIsl PEIICHUsI OJTHOU 3a]auu;



BJIaJICHUE YHUBEPCAIbHBIM SI3bIKOM IIPOTPaMMHpPOBaHHUs BEICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHusiMu 0 0a30BBIX THMaX JAaHHBIX M CTPYKTypax HdaHHBIX,
YMEHHE HCIIOIh30BaTh OCHOBHBIC YIPABJISIONINE KOHCTPYKIIMH, YMEHUE OCYIIECTBISATH
aHAJIA3 TIPEJIOKEHHON MPOTPaMMBI: ONPEACIIATh PE3yJIbTaThl Pa0OTHI IPOTPAMMEI ITPU
3aJJaHHBIX MCXOJHBIX NAHHBIX, OMPEIENATh, MPU KAKUX HCXOAHBIX JAHHBIX BO3MOXKHO
MOJIyYeHHE YKa3aHHBIX PE3yJbTaTOB, BBISBJISATH JAHHBIE, KOTOPHIE MOTYT MPHUBECTH K
omunbke B paboTe mporpamMmbl, (OPMYJIHPOBATh MPEMIOKEHUS MO YIyYIICHUIO
MPOrPaMMHOI0 KOJIa;

yMEHHE  CO3/1aBaThb  CTPYKTYpUPOBAHHBIE  TEKCTOBbIE  JIOKYMEHTBl U
JIEMOHCTPAITMOHHBIE MaTEPHallbl C WCIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEICTB M 00JIAYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh AJIEKTPOHHBIC TAONMUIBI U aHalIHW3a, MPEICTaBICHUS U
00paboTKM JaHHBIX (BKJIIOYAs BBIYUCICHUE CYMMBI, CpEIHEro apudMeTHuecKoro,
HAWOOJBIIETO U HAUMEHBIIETO 3HAYCHHM, PEIICHUE ypaBHEHUH, BHIOOP ONMTHMAILHOTO
pelieHus, moa0op JIMHUH TPEHA, PEIICHNE 3a/1a4y POTHO3UPOBAHUS).

B mporecce uzyuenusi kypca uHGOpMaTUKH YriyonéHHoro ypoBHs ¢ 11 knacce
oOy4aromumMucs OyayT JOCTUTHYTHI CIEAYIOIINE TPEIMETHbIE Pe3yIbTaThl:

YMEHHE  CTPOUTh  HEPAaBHOMEPHBIC  KOJBI, JOIMYCKAIOIIHE  OJHO3HAYHOE
JEKOJAMPOBAaHUE COOOIIeHH (MpedUKCHBIE KOABI), MCIOIB30BAaTh MPOCTEUINE KOIbI,
KOTOpBIE TO3BOJISIIOT OOHAPYXKUBATh W HCIPABIATH OMMOKH MpU Tepeaade JIaHHBIX,
CTPOUTH KOJI, 00€CIIeUYNBAIOIINN HAUMEHBIITYIO BO3MOXKHYIO CPETHIOK JTTUHY COOOIICHUS
IIPU U3BECTHOM YAaCTOTE€ CUMBOJIOB, MOSICHATH NMPUHIUIIBI PAOOTHI MPOCTHIX AITOPUTMOB
CKaTHsl TAHHBIX;

yYMEHHE peniaTh AITOPUTMAYECKUE 3a/1a4H, CBA3aHHBIC C aHAIM30M rpadoB (3a1aun
MOCTPOCHHMSI ONITUMAIILHOTO MYTH MEX]y BEpIIMHAMH Tpada, ONpeeICHUS KOJINIECTBA
pPa3IMYHBIX TyTeH MeXIy BEpIIMHAMHU OPUEHTHPOBAHHOIO AaIMKIUYECKOro rpada),
yMEHHE UCTIONB30BATh JIEPEBbsS MPU aHATU3€ U TIOCTPOCHUU KOJIOB U ISl IPEJICTABICHUS
apuPMETHYCCKIX BBIPAKCHHUM, TPU PEIICHUHM 3a7ad TMOWCKAa W COPTHPOBKH, YMEHUE
CTPOUTH JIEPEBO WIPHI IO 33JaHHOMY alTOPUTMY, pa3pabaThiBaTh M OOOCHOBBIBATH
BBIUTPBINIHYIO CTPATETHIO UTPHI;

yMEHHE pa3padaThiBaTh U PEAIM30BBIBATH B BHJIC MPOrpPaMM 0a30BBIC aJITOPUTMBI,
YMEHHE UCTIOJB30BaTh B IPOrpaMMax JaHHBIC PA3IUYHBIX THIIOB C YUETOM OTpaHUYCHUN
Ha JIMAna30H UX BO3MOKHBIX 3HAYCHHM, MPUMEHSTh MPH PEIICHUU 3a7a4 CTPYKTYphI
JMAHHBIX (CIIUCKH, CJIOBApH, CTEKH, OYEPEH, JEPEBbhs), UCIOIb30BaTh 0a30BhIE OMepallun
CO CTPYKTYpaMH JaHHBIX, TPUMCHITh CTAaHAAPTHBIC U COOCTBEHHBIC TIOIITPOTPAMMBI JIJIs
00pabOTKM YHCIIOBBIX JaHHBIX U CHUMBOJBHBIX CTPOK, HCIIOJb30BaTh MpPU Pa3pabOTKe
nporpaMM  OMONMOTEKHM TOAIPOrpaMM, 3HATh (YHKIHMOHAJIbHBIE BO3MOKHOCTH
WHCTPYMEHTAIBHBIX CPEACTB Cpeabl pa3pabOTKH, YMEHHE HCIIOJIb30BaTh CPEJICTBA
OTJIQJIKU TIPOTPaMM B CpeJie POTPaMMHUPOBAHUS, YMEHUE IOKYMEHTHPOBATH IPOTPAMMBEI;

YMEHHE CO3/1aBaTh BeO-CTPAHMUIIBI;

BJIQJICHHEC OCHOBHBIMHU CBEACHHSIMH O 0a3ax MAaHHBIX, UX CTPYKTYpE, CpeIcTBax
CO3/IaHUs W pabOThl C HUMH, YMEHHUE HCIIOIb30BaTh TaOMWYHBIE (PENAIMOHHBIE) Oa3bl
TAHHBIX (COCTABIISITH 3aIIPOCKHI B 0a3aX JAHHBIX, BHIMOIHATH COPTHPOBKY M IMOUCK 3aMUCEH
B 0a3e JaHHBIX, HAMIOJHSITH pa3pab0TaHHYI0 0a3y MaHHBIX) M CIIPABOYHBIEC CUCTEMBIL;

YMEHHE WCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHUYECKUE MOJCIH JJIA aHalu3a
00BEKTOB W MPOIECCOB: (HOPMYIUPOBATH I1Eb MOCIUPOBAHMS, BBIMIOJHATH aHAIH3
pE3yNIbTaTOB, TOJYYCHHBIX B XOJE MOJESIHPOBAHUS, OICHUBATH COOTBETCTBUE MOCIU



MOJCIIUPYEMOMY OOBEKTY WM MPOLECCY, MPEICTABIATh PEe3yJIbTaThl MOJICTUPOBAHUS B
HarJIsITHOM BH/JIE;

YMEHHE  OpraHU30BBIBaTH  JIMYHOE  HMHGPOPMAIIMOHHOE  MPOCTPAHCTBO  C
HCIIOJIb30BAHUEM  PA3JIUYHBIX  CPEACTB  UU(PPOBBIX  TEXHOJOTHM, TMOHUMaHUE
BO3MOXXHOCTEH  IM(POBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCIYr,  IU(POBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

MOHUMAHHUE OCHOBHBIX MPUHLUIIOB pPaOOThl, BO3MOXHOCTEH U OrpPAHUYCHHS
MPUMEHEHHS TEXHOJIOTHI HCKYCCTBEHHOT'O MHTEIUIEKTA B Pa3IMYHbIX 00JIacTAX, HAIUYKE
NpEJICTaBICHUI O Kpyre pelaeMbIX 3ajJad MalIuHHOro oO0yueHus (pacro3HaBaHUS,
KJacCU(PUKALIMM U TPOTHO3UPOBAHUSI) HAJIWYUE TMPEACTABICHUM 00 HCIOIb30BAHUU
MH()OPMALIMOHHBIX TEXHOJIOTUN B PA3IMYHBIX MPO(EeCCHOHANBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosmuecTBo yacos DJIEKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3iesioB M TeM IMPOrPaMMBbI B Kontpoann = Ilpaktuueck  (uudpoBbie)
cero bie paboTbl e paldoThI o0pasoBareJbHbIE
pecypchl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
11 Kommrotep - yHHBEpCABHO yCTPOHCTBO 6 https://lesson.edu.ru/05/10
00pabOTKU TaHHBIX
1.2 [IporpammHuoe obecrieueHne 6
1.3 KommbrorepHusie cetu 5 https://lesson.edu.ru/05/11
14 Wudopmannonnas 6€30macHOCTb 7 2
Uroro no pazneny 24
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenne NHPOPMALIUU B KOMITBIOTEPE 19 2
2.2 OcHoBBI aJIreOpbl JOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Wroro mo pazneny 40
Pa3nea 3. AinropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BceniomoraTenbHbIE anropuTMBl 8 2
3.3 YucieHHble METOIBI 5 3
3.4 AAropuTMbl 00pabOTKH CUMBOJIBHBIX JTaHHBIX 5 1
3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 10 3.5
Uroro no pazaeny 44
Pa3nea 4. UndpopMannoHHbIE TEXHOJTOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHann3 Ja”HHBIX 8 3
Hroro mo pazaeny 14
PezepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5



https://lesson.edu.ru/05/10
https://lesson.edu.ru/05/11

11 KIIACC

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Jlj;ln HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Beero 5:::120 IpakTuyeckue o0pa3oBaTejIbHbIE
padoThI padoTsI Pecypebt

Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
1.1 Wudopmarivsa u nHGOPMAIIMOHHBIE MPOIIECCH 10 2.5 https://lesson.edu.ru/05/11
1.2 MopenupoBaHue 8 2

Utoro no pazneny 18

Paznen 2. AroputMbl 1 NIPOrpaMMHpPOBaAHUE

https://kpolyakov.spb.ru/school
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1 Jeqe htm
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOrPaMMHUPOBAHHUS

Hroro no paszneny 50

Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
3.1 KoMIbpIOTEpHO-MaTEMATUYECKOE MOACINPOBAHNE 8 2
3.2 ba3bl maHHbIX 10 4
3.3 Be06-caiitb 14 4
3.4 Kommprotepras rpaduka 8 3.5

https://kpolyakov.spb.ru/school

3.5 3D-MoenupoBanue 8 3 /3d/amax.him

Hroro mo pasneny 48

PesepBHOe Bpems 20

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5



https://lesson.edu.ru/05/11
https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/3d/gmax.htm
https://kpolyakov.spb.ru/school/3d/gmax.htm

IHOYPOYHOE IIVIAHUPOBAHUE
10 KVIACC

Ne ni/n

Tema ypoka

TpeOGoBanus TEXHUKH OE€30MMACHOCTH Y TUTUEHBI TIPH paboTe ¢
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMH IU(GPOBOTO OKPYKEHUS

KoaudecTBO 9acoB

Bcero

IIpakTHyeckue
padoTshI

JaTa nzydyenus

HpI/IHHI/IHbI pa6OTBI KOMIIBIOTCPOB U KOMIIBIOTCPHBIX CUCTCM

OOMeH TaHHBIMHU C TIOMOIIIBIO MKWH. KOHTpOIIephl BHEITHUX YCTPOMCTB

ABTOMAaTHYECKOE BBHITIOJIHCHHUE IIporpaMMabl IpoHeCcCoOpomM

OneparrBHas, NOCTOSTHHAS U JOJTOBpeMeHHasl maMsTh. KoHTposiepbl
BHEUIHUX yCTPOUCTB. IIpsMoi gocTyn K namsaTu

COBpeMeHHHe KOMIIBXOTCPHBIC TCXHOJIOTUH

© 0o N o o | ~AwN e

=
(N =)

12

[TporpamMHoOe oOecrieueHrEe KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CuctemHoe nporpaMMHoe obecrieueHue. OnepanuoHHbIe CUCTEMBI
Yrunutsl. [paiiBepsl ycTpoiicTB. [lapamiensHoe mporpaMMupOBaHUE
WNHcTannsauus u IenHCTAUISAIUS IPOTPaMMHOI0 00eCIedeHH s
@aiinoble cucteMsl. [IpuHIUIBI pa3MelieHus 1 UMeHOBaHUs (paiiioB B
noaroBpemeHHon namstu. [1labnonb! s onucanus rpymnn ¢aiinos
3akoHoaarenscTBO Poccuiickoit deneparuu B 001acTH TPOrpaMMHOTO
o0ecreyeHus U TaHHBIX

e R T = R N S SN R =

|

13

14
15
16

[IpyHIMIBI TOCTPOEHUS U alllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX
cerell. CeTeBble MPOTOKOJIBI

Cetb UnTEpHET
Paszngenenne IP-cetn Ha moCETH C ITOMOIIBIO MACOK IMOICETEHN
CereBoe aIMUHUCTPUPOBAHUE

17

Buast nestensnoctu B cetu MaTepuer. CepBucsl UHTepHeTa.
['ocynapcTBEHHBIE JIEKTPOHHBIE CEPBUCHI U YCIYTH

S




18 NudopmarnmonHas 6€301MacHOCTb 1

19 BpenonocHbIe mporpaMmMHOe 00eCriedYeHIE U METOIbI O0PHOBI C HUM 1

20 [TpakTrueckas padoTa nmo TeMe "AHTUBUPYCHBIC TPOTPaMMBbI" 1

21 Opranuzanus JUYHOTO apxuBa uH(Gopmanuu. PesepBHoe KOTUpOBaHHE. 1
[TaposibHas 3amura apxuBa

22 IudpoBaHue JaHHBIX 1

23 Anroputm mmdpoanus RSA. Creranorpadus 1

24 [Tpaktuueckas padora mo teme "lIndposanue naHHBIX" 1

o5 Wudopmanus, nanneie u 3HaHus. MHbopMalnoHHbIe MPOIECcChl B 1
IPUPOJIE, TEXHUKE U OOLIECTBE
HenpepbiBHBIC ¥ TUCKPETHBIC BEJTMYMHBI H CUTHAIBL. Heo0XomumocTh

26 JTUCKpeTHU3auu nHhopMaIuu, MpeIHa3HaYeHHON ISl XpaHEHUs, 1
nepeaayn u 00padOTKH B IU(PPOBBIX CUCTEMAX
JIBoruHOE KOMpoBaHue. PaBHOMEpHBIC U HEPABHOMEPHBIE KOJIBI.

27 JlexonupoBaH#e COOOIIEHUMN, 3aTUCAHHBIX C TOMOIIHI0 HEPABHOMEPHBIX 1
KOJIOB

08 VYcnosue @ano. [ToctpoeHne 0HO3HAYHO AEKOIUPYEMBIX KOJOB C 1
noMmoIieio aepesa. I'pap An. A. Mapkosa

29 Enununer usmepenus konundectsa nHGopManuu. A(aBUTHBIN MOIXOT K 1
OIICHKE KOJM4eCcTBa HH(MOpMaIuu

30 Cucrembl CUUCIIEHHS 1

31 [TepeBos uncen U3 OJHONM CUCTEMBI CUUCIICHHSI B IPYTYIO 1

30 JIBonuHasi, BOCbMEpUYHAS U IIECTHAIIIATEPUYHAS] CHCTEMbI CUUCIICHUS, 1
CBSI3b MKy HUMHU

33 JIBowuHasi, BOCBMEPUYHAS U IICCTHAIIATCPUIHAS] CHCTEMBI CUMCIICHUS, 1
CBSI3b MEXKIY HUMU

34 JIBowuHasi, BOCBMEPUYHAS U IICCTHAIIATCPUIHAS] CHCTEMBI CUMCIICHUS, 1
CBSI3b MEXKIY HUMU

35 ApudmeTndeckne onepanyuy B TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS 1

36 TpouyHas ypaBHOBELIEHHAsI CUCTEMA CUUCIICHHUS 1

37 JIBOMYHO-JECATUYHASL CUCTEMA CUUCIICHUS 1




38 KomaupoBanue TeKCTOB 1

39 PactpoBoe kogupoBaHue n3o0paxeHui 1

40 [IpakTuueckas padota mo Teme "Jluckperusanus rpadhuuecKon 1
uHpopmanuu"

a1 LBeroBbIe MOeTH. BekTopHOE KomupoBanue. @opmatsl (aiiios. 1
Tpéxmepnas rpaduka. @pakranbHas rpapuka
KonupoBanue 3Byka. Onenka nHGOpMaLMOHHOTO 00bEMaA 3BYKOBBIX

42 JAHHBIX TPH 331aHHBIX YacTOTE AUCKPETH3AINU U Pa3psTHOCTH 1
KOJIMPOBaHUS

43 [IpakTuueckast pabora o Teme "/{uckperu3samys 38ykoBoil nHbopmanun" 1

44 OcHoOBBI aJIreOpbl JTOTUKU 1

45 Jlornueckue onepanuu. Tabnuibl HCTUHHOCTH 1

46 Jlornueckue BeipakeHus. Jlornueckue ToxaecTna. JokazaTenbCTBO 1
JIOTMYECKUX TOXKJIECTB C MOMOILBIO Ta0JIMIl HCTUHHOCTH

47 [TpakTtuyeckas pabdora no teme «IloctpoeHue u aHaau3 TaOIUI 1
WUCTHHHOCTH B Ta0JIMYHOM IPOIIECCOPE»

48 Jlornueckue onepanuu U onepanuy HaJ MHOKECTBAMHU 1

49 Jlornueckue ornepanuy ¥ onepary HajJl MHOKECTBAMU 1

50 3aKOHBI am:e6p1,1 JIOTHKH. DKBUBAJICHTHbIE ITPE0OpPa30BaHUs JIOTHYECKUX 1
BBIpOKEHU I

o1 Jlornyeckue ypaBHEHUsI U CUCTEMbI ypaBHEHU I 1
Jlormueckue QyHKIMHA. 3aBUCUMOCTH KOJIHMYECTBA BO3MOKHBIX

52 JOrMYeCcKUX QYHKIUN OT KOJMYECTBa apryMeHToB. [TomHbIE crcTeMbl 1
JIOTHYECKUX (HYHKIUH
Kanonndeckue (GopMBbI JTIOTHIECKHUX BhIpakeHH. COBEpIICHHBIE

53 J3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOPMAaJIbHBIE (DOPMBI, AITOPUTMBI 1
UX TTOCTPOCHHS IO TaOJIHMIIe UCTUHHOCTH

54 Jlormueckue 371€MEHTHI B COCTaBE KOMIIBIOTEPA 1

95 Tpurrep. Cymmarop. MHoropaspsiaHslii CyMMaTop 1

56 [TocTpoeHne cxeM Ha JOTHUECKUX AJIEMEHTaX. 3aruch JIOTHIECKOTO 1

BBIPAKCHUA 110 JIOTHYSCKOM CXEeMe




57 MUKpOCXEMBbI U TEXHOJIOTHS X ITPOU3BOJICTBA 1
[IpencraBieHue HenbIX YUCEN B MaMATH KoMIbloTepa. OrpaHUuYeHHOCTh

58 Jara3oHa 4yuces Mpu OrPpaHUYeHUN KOJTMYECTBa pa3psiioB. 1
[lepenonnenue pa3psIHON CETKU

59 be33nakoBrie u S?aKOBBIe JIaHHbIC. 3HAKOBBIN OUT. JIBOMYHBIIN 1
JOTIOTHATEIILHBINA KO OTPUIIATEIBHBIX YUCEIT

60 [ToburoBeie JIOTHECKUE ONEPALIIH. Jlornyeckuii, apupMeTHUECKUI U 1
UKINYECKUI CIBUTH

61 [IudpoBanme ¢ MOMOIIBIO TOOMTOBOM onepanuu «uckiovaroriee NI 1

62 [IpencraBneHue u XpaHEHUE B TAMSITH KOMITBIOTEPA BEIIECTBEHHBIX 1
yucel

63 Brinonnenue omnepanuii ¢ BEIIECTBEHHBIMHU YHCIaMH, HAKOIUICHHE 1
OIIMOOK IMPHU BBIYUCIICHUSIX

64 [IpakTuyeckas padota o Teme «V3ydeHue nmopa3psAHOTO MAITMHHOTO 1
MPEJICTABICHHUS LIETIBIX M BEIIECTBEHHBIX YHCEID)

65 AHanu3 aJIropuTMOB 1

66 Dransl pelieHus 3aa4 Ha Komnbiorepe. MHCTpyMeHTallbHbBIE CPEeICTBRA: 1
TPAHCIATOP, OTJIAAYUK, TPO(OUITHPOBIIUK

67 Cpena nmporpamMMupoBanwsi. KOMITUAISINS 1 HHTEPIIPETAIHSI IIPOTPAMM. 1
Bupryansubie Mamunbl. IHTErprpoBaHHast cpea pa3paboTKu

68 MeToIbI OTJIAIKH TTPOTPaMM 1

69 Tunsl nepeMeHHbIX B S3bIKE TPOrPAMMUPOBAHHUS 1

70 O0paboTKa MEeJIBIX YHCET 1

71 O6paboTKa BEIIeCTBEHHBIX YHCEI 1

72 CirydaiiHbI€ U IICEBIOCITYYalHbIE YnCIa 1

73 Bersnenus. CioxHsble yclIoBUs 1

74 [{ukiibl ¢ ycmoBuemM 1

75 Hukiel mo nepeMeHHOM. B3anMo3aMeHIeMOCTh pa3TuYHBIX BHI0B 1
IIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C MCIOJIb30BAaHUEM ITUKIIOB 1




HaXO}K,IleHI/IC BCEX IMMPOCTBIX YMCECJ B 3aIaHHOM JHUAIIa30HE HpaKTI/ILIeCKaH

77 1 0.5
pabota o Teme «Pemienne 3agau MeTo10M repedopay

78 WNuBapuant uukia 1

79 JlokyMeHTupOBaHuE IpOrpaMm 1

80 O0paboTka JaHHBIX, XpAHAIIUXCS B (paiimax 1

81 Pa3buenue 3a1aun Ha moj3a/1a4u 1

82 Mcnonb30BaHue cTaHAapTHON OMOIMOTEKH S3bIKa IPOrPAMMHUPOBAHMSL. 1
[Toaxntouenne 6UOAMOTEK MOANIPOTrPAMM CTOPOHHHUX IIPOU3BOJAUTENEH

83 [Tonmporpammsl (iporierypsl ¥ PYHKITUH) 1

84 [Tonmporpammsl (iporierypsl U PYHKITUH) 1

85 [IpakTrueckas pabora o Teme "Pa3paboTka moamporpamm” 1 1
Pekypcusi. PexypcuBabie 00beKTHI ((ppakTainsr). PekypcuBHbIe

86 npoueaypsl U pyHkuuu. VMcrnonb30BaHue CTeKa AJisi OpraHu3aliu 1
PEKYPCHBHBIX BEI30BOB

87 [IpakTuueckas pabora no teme "PekypcuBHbIE TOATPOrpaMMbl" 1 1

88 MonynbHBIN NPUHIUT IOCTPOEHUS IPOTPaMM 1

89 YucieHHbIe METOIBI 1

90 [TpakTuyeckas pabora no remMe «HucneHHoe pelieHne ypaBHEHU 1 1

91 Vcnonb30BaHue TUCKPETU3ALMH B BEIUMCIUTENBHBIX 3a/1a4ax 1

92 [Tpaktuyeckas pabora no reme «IIpubnuxEHHOE BEIUMCIEHUE UTUH 1 1
KPUBBIX | TUIONIAaACH puryp»

93 [IpakTuueckas padora no Teme «Ilorck MakcuMmyma (MMHUMYMa) 1 1
byHKIAI

94 O6paboTtka CHMBOJIBHBIX JaHHBIX. AHF?pHTMBI 00pabOTKU CUMBOJIBHBIX 1
CTPOK: MOACYET KOJIMYECTBA MOSBICHUN CUMBOJIA B CTPOKE

95 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa30MEHHE CTPOKH Ha CIIOBa 1
110 TPOOETTHHBIM CHMBOJIAaM

96 AnropZITMLI 00paboTku CHMBOJILHBIX CTPOK: ITOMCK NMOACTPOKH BHYTPH 1
JTAHHOM CTPOKH; 3aMeHa HalJICHHOM MOACTPOKU Ha APYTYIO CTPOKY

97 [IpakTuyeckas padora o Teme "OO6pabOTKa CTPOK € UCIIOIb30BaHUEM 1 1

GYHKIMHA CTaHIAPTHOW OMOIMOTEKH sI3bIKa MTPOrpaMMHUpOBaHus "




98 ['enepanust cj10B B 3a1aHHOM aji)aBUTE 1

99 MaccuBsl u nocienoBaTeIbHOCTH uncen. [IpakTudeckas pabota mo Teme 1 05
"3anonHeHue maccusa' '

100 O0001IEHHBIE XapaKTEPUCTUKHA MACCUBA 1

101 JIuHeHbBIN TOMCK 3aIaHHOTO 3HAYCHUS B MaccuBe. [IpakTuyeckas pabora 1 05
o teMme "JIMHEeNHEIA MONCK 3aJaHHOr0 3HaUEHUs B MaccuBe" '

102 [TpakTruueckas padota mo Teme "[lonck MUHUMAaIBHOTO (MAaKCHMAJIBHOTO) 1 1
3JIEMEHTA B YMCJIOBOM MaccuBe"

103 CopTtupoBka 0 JHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKH. 1 05
[IpakTrueckast padora o Teme "[IpocThie METOIbI COPTHPOBKH MaccUBa" '
CoptupoBka ciusHueM. bpicTpas cCOpTHPOBKA MaccuBa (aJIrOPUTM

104 QuickSort). ITpaktuueckas pabora mo Teme "BricTpast COpTHPOBKa 1 0.5
maccuBa"

105 JIBOMYHBIIA MOMCK B OTCOPTUPOBaHHOM MaccuBe. [IpakTuueckas padbota 1 05
o Teme "JIBonuHbIi mouck" '

106 JIByMepHbIe MacCHBBI (MaTpPUIIbI) 1

107 ANropuT™MbI 00pabOTKH MaTpPHUIL 1

108 Pemenue 3amau ananmsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIieccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1

111 [IpakTuueckas pabora o teme "BépcTka JOKYMEHTOB C 1 1
MaTeMaTH4ecKuMu Gopmynamu”

112 WNHcTpyMEHTBI pelieH3upOBaHUs 1

113 [TpakTuueckas pabota o Teme "MHOrocTpaHU4HbIE JOKYMEHTHI" 1 1

114 O6uaunble cepBuchl. KomekTuBHas paboTa ¢ JOKYMEHTaMH. 1 05
[IpakTuyeckas padora no Teme "KonnektuBHas pabota ¢ JokyMeHTamMu" '

115 Ananu3 ganueiX. bosblie naHHbIE 1

116 MaiuHHOe 00ydyeHue 1

117 AHann3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX TaOIUI] 1

118 [IpakTuueckas pabora o Teme "AHanNU3 JaHHBIX C TOMOIIBIO 1 1

AJICKTPOHHBIX TabuUIr"




[Toctpoenue rpadukoB pynkiuit. [Ipaktuueckas padora mo reme

119 "HarnsiiHoe npecTaBiIeHue Pe3ysibTaTOB CTATUCTHUECKONW 00paboTKU 1 0.5
JAHHBIX B BUJIE AMarpaMM CpeJICTBaMU PEJAKTOPa IEKTPOHHBIX TabauL"

120 Jlunuu tpennaa. [Ipakruueckas padota nmo teme "lloxbop muHUM TpeHa, 1 05
IPOrHO3HpOBaHuE"

121 [Mon6op mapamertpa. [IpakTrueckas padota mo teme "HucneHHoe 1 05
pEIICHNE YPaBHEHUH ¢ IMTOMOIIBIO TT0100pa rmapamerpa"
OnTtuMu3anus Kak IOMCK HAUIYYILIEro pelieHus B 3a/JaHHbIX YCIOBHUSX.

122 [IpakTuyeckas pabora o Teme "Pemenne 3a1a4 ONTHMH3ALNH C 1 0.5
MTOMOIIBIO AJIEKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpemst 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHOE Bpemst 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpemst 1

130 Pe3sepBHOE Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PesepBHOE Bpemst 1

134 PesepBHOE Bpemst 1

135 Pe3zepBHOE Bpems 1

136 PesepBHOE BpeMs 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

Ne ni/n

Tema ypoka

KomuuectBo nndopmarim

AJNTOPUTMBI CXKaTHS JaHHBIX

Anroput™ Xaddmana

[IpakTuueckas pabora o Teme "CixkaTHe JaHHBIX C TOMOIIBIO
anroputMa Xaddmana"

Anroputm LZW

ANTOPHUTMEI C)KaTHs JTaHHBIX ¢ orepsmu. [IpakTudeckas padbora 1mo
teme "Crkatue qaHHbIX ¢ motepsimMu (anroputmel JPEG, MP3)"

KoaunuecTBO 4acoB

Bcero

IIpakTHyeckue
padoTshI

0.5

Jara nzyyeHus

CKOpOCTB nepcaaunu JaHHbIX

HOMGXOYCTOI\/’I‘-II/IBBIC KOAbI

O© oo N OO oA WDN PR

[TpakTuyeckas pabdora no teme "[lomexoycroifunBblie KOIbI"

N e e

=
o

11
12
13
14
15

16
17
18

CucreMmbl. KOMIIOHEHTEI CUCTEMBI U UX BSaHMOHeﬁCTBHG.
Cucremuslii 3¢ dext. Ynpapnenue kak HHOOPMAIIMOHHBINA TTPOIIECC.
OOGpartHas CBsI3b

Mopenu u MOJIETMPOBAHUE

['pader

Pemenue 3amay ¢ nomorsto rpados
HepeBps

OCHOBBI TEOPUU UTP

[IpakTuueckas padora o Teme "IIoMCK BBIUTPHIIIHOM CTpaTeruu B
urpe ¢ noiaHou nHpopmamueir”

CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTa

[IpakTnueckas padota mo Teme "CpeacTBa HCKYCCTBEHHOTO
WHTEIIeKTa"

[HEN

N e L e R




(DOpMaJ'II/ISaHI/IH IMOHATHA aJITOpUTMaA. Mammnna TbI-OpI/IHFa KakK

19 . N 1
yHUBeEpcallbHas Mojeib Bbrunciennil. Tesuc Yépua—Twpropunra

20 [IpakTuyeckas padora o Teme "CocTaBiieHHE IPOCTON MPOTPAMMBI 1
JU1s1 MamuHbl Thropunra"

21 Mamuna [ocra 1

22 Hopwmaibabie anropudmbl MapkoBa 1

23 ANropuTMHYECKH Hepa3pelluMble 3a1a4M. 3aJjaua OCTaHOBA. 1
HeB03M0KHOCTh aBTOMAaTHYECKON OTJIAJIKH IIPOIPaMM

24 CI10)XHOCTb BBIYUCIIEHUI 1

o5 [Torck mpoCThIX YKCell B 33JaHHOM JIMaIa30He ¢ IIOMOLIbIO 1
QITOPUTMA «pemeTo DpaTocheHar

26 [IpakTuyeckas padora o Teme "[lorcK MPOCTHIX YKCET B 33 JaHHOM 1
nuanasone”

HOTropa3psIHbIE LIeJIble YUCIIa, 33/1a41 JJIMHHON apu(pMETUKU

27 M , 1

28 [TpakTuyeckas pabora no reme "Peanusanus BEIMMCICHUN € 1
MHOTOpa3psHbIMU YHCIaMu"

29 CrnoBapu (acconuaTUBHbBIE MAaCCUBBI, OTOOpaXeHUs). XAII-TaOIUIIbI. 1
[TocTpoenue a)aBUTHO-4aCTOTHOTO CJIOBaps AJIS 33JaHHOTO TEKCTa

30 [IpakTuueckas pabora no teme "[locrpoenue angpaBuTHO- 1
YaCTOTHOTO CJI0Baps AJIs 3aJaHHOrO TeKcTa"
AHanu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE. Brienenue

31 nocieA0BaTeIbHOCTEN MO M1a0IoHy. PerynspHbie BeIpaKeHUs. 1
YacToTHBIN aHaIN3

30 [IpakTuueckas pabora o Teme "AHanu3 TEKCTa Ha €CTECTBEHHOM 1
A3bIKe"

33 Crexu. AHaIHM3 MPABHILHOCTH CKOOOYHOTO BBIPAKCHUS 1

34 Boruncnenue apupMeTuueckoro BbIpaXKEHUs, 3aIIMCAHHOTO B 1
nocTuKcHOU popme

35 [TpakTuyeckas pabdora no reme "Brruncnenue apupmeTndeckoro 1

BBIPXXEHHUSI, 3aMCAHHOTO B TOCT(HOUKCHON hopme"




Oqepezm. Hcnonns3oBanne ouepean 4jis1 BpEMEHHOI'O XpaHCHHA

36 1
JTAHHBIX

37 [IpakTudeckas padora o teme "Hcnons3oBanue ouepenn" 1
[HepeBps. Peanuzanus nepesa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYD.

38 JBonunsbie (OmHapHBIC) AepeBbs. [locTpoeHue nepeBa aist 1
3aJJaHHOTO apU(PMETUIECKOTO BBIPAKCHUS

39 [IpakTuueckas pabora no Teme "Vcronb30BaHuEe AEPEBHEB IS 1
BBIYHCIICHUS apU(PMETHICCKUX BhIpAKEHUN"

40 PexypcuBHble anroputmsl 00xoza aepesa. Vicnonb3oBaHue cTeka u 1
ouepeau i1 00xoa aepeBa

a1 PexypcuBHble anroputmsl 00xoza aepesa. Vicnonb3oBaHue creka u 1
ouepeau s 00xoja aepeBa

42 Anroputmsl Ha Tpadax. [loctpoeHne MUHUMAIEHOTO OCTOBHOTO 1
JiepeBa B3BEIIEHHOTO CBA3HOTO HEOPUEHTHPOBAHHOIO rpada

43 O6xox rpada B rmyouny. O6xox rpada B LIMPUHY 1

44 KonnyecTBo pa3nnyHbIX MyTel MeX1y BepIIMHAMU 1
OPUEHTUPOBAHHOTO ALMKINYECKOro rpada

45 Anroputm JlefKkcTpsbl. 1

16 [IpakTuueckas pabora no teme "BbruncieHue JIMHBI KpaTyanIero 1
yTH MEX1y BeplurHamu rpaga (anroputm Jekctps)"”

47 Anroput™m Droiina—Y opiraiia 1

48 3anauu, peraeMble ¢ TOMOUIbI0 AMHAMUYECKOTO 1
IPOTrPaMMHUPOBAHUS: BBIYUCICHNUE PEKYPCUBHBIX (DYHKITHI

49 [IpakTuueckas pabora o Teme "BrrunciaeHne pekypCUBHBIX 1
(GYHKIHMHI ¢ TOMOLIBI0 JUMHAMUYECKOTO MPOrpaMMHUpoOBaHus"

50 3amauu, pemaeMble ¢ TOMOUIbI0 AMHAMUYECKOTO 1
IPOTPaMMHUPOBAHUS: MOACYET KOJMUYECTBA BAPUAHTOB

51 [IpakTuueckas padora o Teme "[loacuér KonmyecTBa BAPHAHTOB C 1
MOMONIBIO AMHAMHYECKOTO MPOrpaMMUpPOBaHUS"

52 3anauu, peraeMple ¢ IOMOUIbI0 AMHAMUYECKOTO 1

IIporpaMMHpOBaHNsA: 3aJa4r OIITUMHU3AIUN




[TonsTue o mapaaurmax nporpammupoBanusi. O030p SI3BIKOB

53 1
IPOTPaMMHUPOBAHUS
94 [TonsaTne 06 06 BEKTHO-OPHEHTUPOBAHHOM MIPOTPAMMHPOBAHUHT 1
BEKTHI M KJ1acChl. CBOHCTBA U METO/IbI OOBEKTOB
55 006 C 0 1
56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIN3 1
57 [IpakTuueckas pabora o Teme "Mcronp30BaHre TOTOBBIX KJIaCCOB B 1 1
nporpamme”
58 Pa3paboTka nporpamm Ha 0CHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1
nojaxoza
59 [Tpaktuyeckas pabdora "PazpaboTka MpocToil MpOrpaMmsl ¢ 1 1
UCIIOJIb30BaHUEM KJIACCOB"
Wukancymsimus. [paktudeckas padora o reme "Pa3paboTka
60 KJIacCa, UCIOJIb3YIOIIEr0 MHKAMCYISLIUI0" 1 0.5
61 Hacnenosanue. [Tomumopduzm 1
62 [TpakTuyeckas pabora no reme "PazpaboTka nepapxuu kiaccon” 1 1
63 Cpenpl 6bICTpOI pa3paboTku nporpamm. [IpoektupoBanue 1
uHTepdeiica moab30BaTENs
64 [TpoexTrpoBaHue nHTEpdeiica monbp30BaTeNs 1
65 Vcnonb30BaHuE TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB U1l IOCTPOCHUS 1
uHTepdeiica
66 [Ipaktrueckas pabota o Teme "Pa3paboTka mporpaMMmel ¢ 1 1
rpaduveckuM uHTEpPericom”
67 W3y4yenne BTOpOro s3bIka IpOrpaMMHUPOBAHMUS 1
68 W3y4yeHne BTOpOro si3bIka IpOrpaMMHUPOBAHHUS 1
69 DTanbl KOMITBIOTEPHO-MAaTEMATHIECKOTO MO/ICTTHPOBAHNUS 1
70 JluckpeTu3anys mpu MaTeMaTHIECKOM MOJISITUPOBAaHUHT 1
HEMpepbIBHBIX MpolieccoB. MoieInpoBaHue JBHKEHUS
71 [IpakTuueckas pabora no Teme "MonenupoBanue 1BUKeHUs" 1 1
79 MonenupoBanue 6nonorunyeckux cucrem. [Ipaktuyeckast padbora o 1 05

teme "MonenupoBaHue OMOJIOTHYECKUX CUCTEM"




MaremMaTudeckue MOJACIN B DOKOHOMHKE. BrerancnurenbHbIe

3 HKCIIEPUMEHTHI C MOJICITISIMHU 1
BepositHocTHBIe MOenu. [IpakTuyeckas pabora o Teme

74 "MMuTaIMOHHOE MOJICIMPOBAHUE C TIOMOIILI0 MeTo1a MOHTe- 1 0.5
Kapmno"

75 KoMIiproTepHOE MOIETMPOBAHUE CUCTEM YIIPABICHUS 1

76 O0paboTka pe3yIbTaTOB KCIIEPUMEHTA 1

77 Tabmuunble (pensuoHHbIe) 0a3bl JaHHBIX 1

78 [Touck, copTupoBKa M QPUIBTpALMS JaHHBIX. 3apOChl Ha BHIOOPKY 1
JAHHBIX. 3aIPOCHI ¢ MapameTpamMu. Berauciisiembie oISt B 3arpocax

79 [IpakTudeckas padora o Teme "Pabora ¢ roToBo# 6a30ii qTaHHBIX" 1 1

80 MHuoroTabauaHbIe 0a3bl TaHHBIX. THITBI CBSI3eH MEX Ty TaOJIUIIaMHU. 1
Buemnuit kimrou. LenoctHOCTh 6a3bl JaHHBIX

81 HpaKTI/I?eCKaﬂ pabora o Teme "Pa3zpaboTka MHOTrOTaOIMYHOM Oa3bI 1 1
JTAHHBIX

82 3anmpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX 1

83 HpaKTI/I"-{CCKaSI pabota o Teme "3arpockl K MHOrOTaOIMYHOM Oaze 1 1
JTAaHHBIX

84 31k ynipaBienus naHasiMu SQL 1

85 [IpakTuueckas pabora o teme "YnpapiieHUE JaHHBIMH C TIOMOIIBIO 1 1
si3pika SQL"

86 Hepensunonusie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBI 1

87 WHTEepHET-IPUIIOKEHUS 1

88 [TonsaTHe 0 cepBepHOM " KJIMEHTCKOM JacTsAx canta. TexHonorus 1
«KITMEHT — CepBEpP», €€ JOCTOMHCTBA U HEJJOCTATKH

89 OcHossl s13p1ka HTML 1

90 HpaKTI/ILIeSKaSI pabota o Teme "Co3iaHue TeKCTOBOM BeO- 1 1
CTpaHUIIBI

91 OcHogsl si3p1ka HTML 1

92 OcHogsl s13p1ka HTML 1




[IpakTrueckas padota mo Teme "Co3nanre BeO-CTpaHUIIbI,

93 BKJTIOYAIOIIEH MyJTbTUMEIUIHbIE 0OBEKTHI (PUCYHKH, 3BYKOBBIC 1 1
JaHHBIE, BUICO0)"

94 OcHOBBI KacKkagHbIX Tabmwi ctieii (CSS) 1

95 [IpakTrueckas padota mo Teme "OdopmiieHre CTPaAHUIIBI C 1 1
MOMOIIBIO KaCKaIHBIX TaOIuI] cTHei"

96 Cuenapuu Ha si3bike JavaScript 1

97 Cuenapuu Ha si3b1ke JavaScript 1

98 ®dopMbI Ha BEO-CTPaHUIIC 1

99 [TpakTuueckas pabota mo Teme "O6paboTka qaHHBIX GopM" 1 1

100 PanemeHHe BeO-caiiToB. Ycmyra XocTHHra. 3arpys3ka (aiinos Ha 1
caiT
Kapnpuposanue. McnpaBienue nepcnekTussl. I necrorpamMma.

101 Koppekuust ypoBHeit, koppekius 11Beta. O0eciiBeunBaHie IBETHBIX 1
HU300paKeHUI
BBoja n300pakeHnii ¢ UCMOIb30BaHUEM PA3TUYHBIX HU(POBBIX

102 ycrpoiicTs. [IpakTuueckas pabota nmo teme "O6paboTka nHPPOBIX 1 0.5
¢dororpaduit”

103 PGTYII”H:. Pabota c o6nacTsamu. CDI/IJILTEH. [IpakTuueckas pabota 1mo 1 05
teme "Perymb nudpoBbix Gororpaduit”

104 MHorocnoitHbie n300paxenus. TexcToBble ciion. Macka ciosl. 1
Kananel. CoxpaneHue BbIIEICHHON 001acTi

105 [IpakTuueckas pabota o Teme "MHorociaoiHbIe H300paxeHus" 1 1

106 HOIIFOTO']‘?,Ka WILTIoCTpanuii st Be6-caiitoB. [IpakTudeckast pabota 1 05
1o Teme "AHUMHUPOBAHHBIC U300paKeHUS"

107 Bekropras rpaduka. BekTopuzaimus pacTpoBbIX H300pakeHUI 1

108 [TpakTudeckas padbota mo Teme "BekropHas rpaduka’ 1 1

109 [IpuHIMIBI NOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEHN 1

110 HpaKTH?fCKaH pabota no Teme "Co3iaHue MpOCTHIX TPEXMEPHBIX 1 1
Mojieneit

111 Cerounbie Moaenu. Marepuasl 1




112 [TpakTuueckas padora mo teme "Cerounsie Mmoaenu" 1 1
113 MojenupoBaHre UCTOYHUKOB OCBeIIeHHs. Kamepsr 1
114 [TpakTrueckas padota mo teme "Penaepunr" 1 1
115 AnutuBHBIE TeXHOJOTUH (3D-ipuHTEpHI) 1
116 [ToHsiTHE O BUPTYATBHOM PEaTbHOCTH M JOMOJTHEHHONW PEaTbHOCTH 1
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpemst 1
122 PesepBHOe Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 Pe3sepBHOE Bpems 1
126 Pe3sepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpemst 1
130 PeszepBHOE Bpems 1
131 PesepBHOe Bpemst 1
132 PesepBHOE Bpemst 1
133 PeszepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PezepBHoe Bpems 1
136 PezepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 36.5




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Madopmaruka (B 2 gactsax), 10 kmace/ [Tonskos K.1O., Epemun E.A.,
O6miecTBo ¢ orpaHndeHHoM 0TBeTCTBeHHOCThI0O « BMMTHOM. JlaGoparopus
3HaHWIY; AkmoHepHoe oduectBo «M3aarensctBo «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

1) Uudopmatuka. 3agaunuk. 10-11 knaccel. ba3oBslii U yriyOieHHbIN YPOBHHU.
B 2 yactax. ABrop(sl): [Tonsaxos K. FO. / Epemun E. A.

2) Undopmartuka. 10—11 knaccel. ba3oBblif 1 yriryOaeHHBINH YPOBHH:
[Mpaktuxkym: Madopmaruka. 10—11 knaccel. ba3zoBslil u yriryOieHHbBIN YPOBHHU:
npaktukyM ABTOp(bl): [lomskoB K. 1O. / Epemun E. A.

3) Undopmatuka. 10—11 kmaccel. ba3oBblil U yriyOneHHbI YPOBHH:
Metoauueckoe nocooue. ABtop(nl): Ilonsikos K. 1O. / Epemun E. A.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://kpolyakov.spb.ru

https://lesson.edu.ru/05/10

https://lesson.edu.ru/05/11

https://lesson.edu.ru/05/9

fipi.ru

https://inf-ege.sdamgia.ru/

POIII

denepanbHbIN HEHTP UHHOPMAITMOHHO-00pa30BaTEIIbHBIX PECYPCOB
(OLIOP)

http://eor.edu.ru

* Enunas komuiekuus uu@poBbIX 00pa30BaTesbHbIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe okHO ocTyna K 00pa3oBaTesibHBIM pecypcam
http://window.edu.ru

* KaTtanor yueOHbIX U31aHui, 000PYJOBaHUS U JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB

JU1s1 0011Iero oOpa3oBaHUs

http://ndce.edu.ru

* [IIKOIBHBIN OPTAI

http://www.portalschool.ru

Marepuainsl mo MmateMaTtuke B EnquHoON KoMKy 1udpoBhIX
00pa3oBaTeIbHBIX

pecypcos
http://school-collection.edu.ru/collection/matematika



