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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o undopmatuke (yriyOa€HHBIA YPOBEHB) HA YPOBHE CpeHEro 0OIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbLHOM MTPOTPaMMBbI CpEIHETO 001Iero oOpazoBanus, mpeacTaBieHHbIXx B I'OC
COO, a takxe penepanpHON paboueii MPOrpaMMbl BOCTIUTAHHUSI.

[Iporpamma mo uHbopmaTHke Ma€T MPEACTaBIEHUE O IENsIX, OOIIel cTpaTeruu
oOy4eHHs, BOCIMTAHUS W Pa3BUTHs OOYYAIOMIMXCS CpPEACTBaMU YYEOHOro MpeaMeTa
«Madpopmaruka» Ha yriayOoJEHHOM YpOBHE, YCTaHABIMBAET 00s3aTelIbHOE MPEIMETHOE
colepKaHue, MPEayCMaTPUBACT €r0 CTPYKTypUpPOBAaHWE MO pas3jiesiaM W TeMaM Kypca,
OTpe/eNsieT paclpeieNieHue ero mo kimaccaM (TrojaM U3y4YeHHus), Aa€T MPUMEpPHOE
pacmpenesieHue y4eOHbIX 4acOB MO TEMATHMYECKUM paszjeliaM Kypca U PEeKOMEHIYEeMYIO
(IpUMepHYI0) TMOCIEN0BATEILHOCTh WX U3YYEHUS C YYETOM MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKA Y4e€OHOrO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEN
00yyaromuxcs.

[Iporpamma 10 wWH(pOpPMATHUKE OIpEAeaseT KOJUYCCTBEHHBIE W KAadeCTBCHHBIC
XapaKTEPUCTUKU y4eOHOTO Marepuaia Jjisi KaKJOro rojia M3y4yeHus, B TOM YHUCIE s
COJIepKATEeIbHOTO HAIMOJIHEHHUS Pa3HOrO BUAA KOHTPOJS (MPOMEXYTOYHOW aTTecTaluu
00y4Jaronuxcsi, BCEPOCCHMCKUX IMPOBEPOUYHBIX padOT, TOCYIaPCTBEHHOHW HTOTOBOMU
arrectaruu). Ilporpamma 1o wuH(pOpPMATHUKE SBISETCS OCHOBOW [IJII COCTaBJICHUS
aBTOPCKUX Y4YEOHBIX TMpOTrpaMM M YYEOHMKOB, IOYpOYHOI'O IUIAHUPOBAHUS Kypca
YUUTEIIEM.

Nudopmatuka B cpeaaemM o01ieM 00pa30BaHUH OTPAXKAECT:

CYIIHOCTh WH()OPMATUKHA KaK HAYYHOW TUCIUTIINHBI, U3y4aromel 3aKOHOMEPHOCTH
MIPOTEKaHUS U BO3MOXXHOCTH aBTOMATH3AIIMH HH(POPMAIIMOHHBIX MPOIIECCOB B PA3IMYHBIX
CUCTEMAX;

OCHOBHBIEC 00JIaCTH MPUMEHEHUsS MHPOPMATHUKH, MPEKIE BCEro MHGOPMAIIMOHHbBIE
TEXHOJIOTHH, YIIPABIICHUE U COIMABHYIO cepy;

MEXIUCITUTUTMHAPHBIN XapakTep HHOOPMATUKHA U WH(DOPMAITMOHHON IeATETLHOCTH.

Kypc wundpopmatuku s ypoBHA cpeaHero oOiiero oOpa3oBaHUs SIBISETCA
3aBEPIIAIOIIMM  JTAllOM HENPEPHIBHOM TMOJATOTOBKM  OOydYaromuxcsi B 00JacTH
uHpopMaTuku ¥ WHOOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHM, OMUpaeTCcs Ha
cojiepkaHue Kypca WH(DOPMATHKH YpPOBHS OCHOBHOTO OOIIETO OOpa30BaHHUS W OIBIT
MIOCTOSIHHOTO TIPUMEHEHHUS HWH(OOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, IaéT
TEOPETUYECKOE OCMBICIICHNE, MHTEPIPETAIIUIO U 0000IIEHUE ITOTO OMBITA.

Pesynbratel yriyonéHHOTO ypoBHS M3ydeHus yueOHoro mpeamera «MubopmaTuka»
OpHEHTHUPOBAHBI HA MOJTYYEHNUE KOMIIETEHTHOCTEH JJIs MOCTEAYIoIel MPoeCcCHOHATLHON
NEATEeIbHOCTH KaK B paMKaxX JaHHOW MpPEeIMETHOM 007acTH, TaK U B CMEXKHBIX C HEH
oOnactsix. OHM BKJIIOYAIOT B ceO0si:



OBJIQJICHUE KJIIOYEBBIMH MOHSATUSIMU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS
JIaHHAs TpeAMeTHas 00J1acTh, pacrmo3HABaHWE COOTBETCTBYIOIIUX WM TPU3HAKOB U
B3aMMOCBSI3€il, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBIE MOAXOJbl K HW3YUYCHHIO
SBJICHUM, XapaKTEPHBIX JJI1 U3y4yaeMOU NpeIMETHON 00JIacTH;

YMEHHUE PELIaTh TUIIOBBIE MPAKTHUYECKUE U TEOPETUUECKUE 3a1a4H, XapaKTEPHBIE IS
WCIIOJIH30BAHUS METOI0B U MHCTPYMEHTApHUS TAHHOHM MPEeIMETHOHN 00J1acTH;

HaJU4He TPECTABICHUNA O JAaHHOW NpPEIMETHON 00JIaCTH KakK IEJIOCTHOW TEOpUHU
(COBOKYITHOCTH TE€OPHUIi), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIACTSMU 3HAHUH.

B pamkax yrioyOon€HHOro ypoBHS u3y4YeHUs HMHPOPMATHKU OOECIIeUMBACTCS
[[eJICHANpaBJIeHHAs TMOATOTOBKA OOydYalolmuxcsi K TPOJOJDKEHUIO 00pa3oBaHUS B
OopraHu3anusx TpoPeccuoHaIbHOro 00pa30BaHUs MO CIEHHAIBHOCTIM, HEMOCPEACTBEHHO
CBSI3aHHBIM C LHUQPPOBBIMU TEXHOJOTHUAMH, TaKUM KaK IporpaMMHasi HHXXEHEpHs,
uH(popMaImoHHast 6€30MacHOCTb, MH(POPMAITMOHHBIE CUCTEMbI U TEXHOJIOTUH, MOOMIIbHBIE
CUCTEMBI U CceTH, OOJbIIINE JaHHBICE U MalIUHHOE OOy4YEHUE, MPOMBIIIUICHHBIA UHTEPHET
BEIIIeH, UCKYCCTBEHHBIN MHTEJUICKT, TEXHOJOTUM OECIPOBOJIHOMN CBS3U, pOOOTOTEXHUKA,
KBAHTOBBIC TEXHOJIOTUM, CUCTEMbI PACIPECIEHHOIO PEECTpa, TEXHOJOTHUH BUPTYaIbHON
Y JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enp u3ydeHus:i yueOHoro mnpeamera «MHpopmatukay Ha yriayOoaéHHOM
YpOBHE cpeAaHero oOmero oOpa3oBaHus — OOeCHedYeHHE JajlbHEHIIero pa3BUTHUSA
MH(POPMAITMOHHBIX KOMIIETEHIIUNA O0y4arolerocsi, €ro roOTOBHOCTH K KU3HU B YCJIOBHUSAX
pa3BUBaroIerocss MHPOPMAIMOHHOTO OOIIECTBA M BO3pacTalolled KOHKYPEHIIMM Ha
peiHKe Tpyda. B cBssum ¢ stum usydenwe unpopmatuku B 10—11 kimaccax T0KHO
00eCeunTh:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHs, OCHOBAaHHOTO HA TMOHUMAHWH  POJHU
nHpopmaTuku, THHOPMAIIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJOTHM B COBPEMEHHOM
00IIIeCTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpPMHUPOBAHHOCTh YMEHHI pa3znuyaTh (aKThl U OIEHKH, CPABHUBATH OIEHOYHbIE
BBIBOJIbI, BHUJETh WX CBSI3b C KPUTEPUSAMH OIICHUBAHUS W CBS3b KPUTEPUEB C
OTPEICIEHHOM CHUCTEMOW IIEHHOCTEH, MPOBEPSTh HA JOCTOBEPHOCTh W 0000IIATH
HH(pOpMaIHIO;

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI O BIMSAHUA WH(OPMAIIMOHHBIX TEXHOJIOTHM Ha
KU3Hb YeJoBeKa B  OOIecTBe, TOHUMAHUE COIMAIBLHOTO, JKOHOMHYECKOTO,
MOJIMTUYECKOTO,  KYJIBTYPHOTO, HOPUAUYECKOr0o, MPUPOJHOTO, IPrOHOMUYECKOTO,
MEJUIIMHCKOTO U (PU3HOJIOTHYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHSATHE TPABOBBIX M JTHYECKUX AaCIEKTOB WH(POPMAIMOHHBIX TEXHOJOTHMH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3/IaHME M HCIOJIb30BAHHE
MH()OPMAITMOHHBIX CUCTEM, pacCIIpoCcTpaHeHrne nH(OpMAITIY;



CO3/IaHME€ YCIIOBUH MJi1 pa3BUTHS HABBHIKOB y4eOHOW, MPOEKTHOH, Hay4YHO-
HCCJIEIOBATENIbCKOM M TBOPYECKOW JIESTENBHOCTH, MOTHUBALMM OOyYaromuxcs K
CaMOpPa3BUTHIO.

B conepxanum yueOHoro mpenmera «MHpopMaTHKa» BBIAEISAIOTCA UEThIpE
TEMaTUYECKHUX Pa3Zeia.

Paznen  «llu¢gpoBasi rpamMoOTHOCTH»  TOCBAIIEH  BOIpPOCAaM  YCTPOMCTBA
KOMITBIOTEPOB M APYTUX 3JIEMEHTOB HU(POBOTO OKPYKEHHUS, BKIIOUas KOMITbIOTEPHbBIC
CETH, HCIIOJIb30BAHUIO CPEACTB OINEPALMOHHOW CUCTEMBI, pabore B cetu MHTepHeT M
UCIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, MHPOPMAIIMOHHOM 0€3011aCHOCTH.

Paznen «Teoperuueckue oCHOBbI HHGOPMATHKU» BKJIIOUACT B CEOS MOHATUNHBIN
anmapatr  MH(QOPMATUKH,  BOMNPOCH  KOJAWUPOBAaHUA  HMHPOpPMALMU,  H3MEpPEHUS
MH(DOpMAIMOHHOTO 00BbEMA JAHHBIX, OCHOBBI aJIreOpbl JIOTUKM M KOMIIBIOTEPHOIO
MOJIEJIMPOBAaHMS.

Pasnen «AJaropurMbl W NPOrpaMMHPOBAHME» HAIPaBICH HAa PAa3BUTHE
AITOPUTMHYECKOTO MBILIUICHUS, pa3pabOTKy alrOPUTMOB M OLIEHKY HX CIIOXHOCTH,
(opMHpOBaHME HABBIKOB pe€aju3allid NPOrpaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Pasnen «MHpopManuoOHHbIE TEXHOJOIMHW» IIOCBSIIEH BOIPOCAM IPUMEHEHUS
MHPOPMAIIMOHHBIX ~ TEXHOJIOTWH, pEaJM30BaHHBIX B NPUKIATHBIX IPOTrPaMMHBIX
MPOJYKTaX W MHTEPHET-CEpBHUCAX, B TOM YHUCJIE€ B 3aJayax aHaliu3a JIaHHBIX,
MCIIOJIb30BaHUIO 0a3 TAHHBIX U ANEKTPOHHBIX TAOIUI] JIs1 PEIICHUS] PUKIIAJHBIX 3a/1a4.

B mpuBenénHom pnanee coaepkanuu yueOHoro mpenmera «Wudopmaruka»
KypCHBOM BBIJICJICHBI JIOTIOJHUTENbHBIE TEMBbl, KOTOpbIE HE BXOJAAT B 005A3aTEIbHYIO
nporpaMmy OOy4YeHHUs, HO MOTYT OBITh MPEMJIOKEHbl s HW3Y4YEHHsI OTAENIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYriyOon€éHHbli  ypoOBEHb  M3y4eHHs] ~ MH(POPMATHKM  PEKOMEHIYyeTcs s
TEXHOJIOTMYECKOT0 MPO(UIIs, OPUEHTUPOBAHHOTO HAa MHKEHEPHYIO U MUH(POPMAILIMOHHYIO
chepsl ACATENbHOCTU. YTIYONEHHBIA YPOBEHb M3yueHUS WH(OpPMATUKU OOECIeYUBaET:
MOATOTOBKY  OOYYalOLMXCSl, OPHEHTHUPOBAHHBIX HA CHEHHAIBHOCTH B 00JIacTH
MH()OPMAITMOHHBIX TEXHOJIOTUN M MH)KEHEPHBIE CHEHAIbHOCTH, YYACTUE B MIPOECKTHOU U
UCCJIEI0BATENbCKOW  JESATENbHOCTH, CBA3AHHOM C COBPEMEHHBIMH HaIlpaBJICHUSMU
oTpaciii MH()OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, MOATOTOBKY K Y4acTHUIO B
OJIUMIHUAAAX U caaue EAMHOro rocy1apcTBEHHOTO 9K3aMeHa o HH(OPMAaTHKe.

[locnenoBaTenbHOCTh M3YYEHHS TEM B MpEAeiax OJHOIO roja OOy4YeHHUsS MOXKET
ObIThb WM3MEHEHAa MO0 YCMOTPEHHMIO Y4YWTENs MpH TMOJATOTOBKE pabdoueil NporpaMmbl U
IIOYPOYHOTI'O MIJIAHUPOBAHMSL.

OO111ee ynCiIo 4acoB, PEKOMEHIOBAaHHBIX JJIs1 U3y4eHUs] HHPOpMaTUKU — 272 yaca: B
10 knacce — 136 yacos (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Hu¢posas rpaMOTHOCTH

TpeGoBanus TeXHUKU O€30MACHOCTU U TUTHMEHBI MpH paboTe ¢ KOMIIBIOTEpAMH U
JIPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO OKPY>KEHHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. ApPXUTEKTypa (HoH
Helimana. ABTOMAaTM4yecko€ BBINOJHEHUE NPOrpaMmbl IporueccopoM. OrnepaTuBHas,
MOCTOSIHHAS ®  JIOJITOBpeMeHHass mamsaTh. OOMEH [IaHHBIMH C TIOMOIIBIO  IIHH.
KonTtpomiepsl BHEMIHUX yCTpOUCTB. [IpsAMOii 1OCTYN K MTaMsITH.

OcCHOBHBIE TEHACHUMU Pa3BUTUS KOMIIBIOTEPHBIX TeXHOJOTHM. IlapamienbHbie
BbIUKCIICHUS. MHoronpoueccopubie cuctembl. CynepkoMnbeloTephl. PacnpenenéHHbie
BBIYMCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OONBIIMX JaHHBIX. MOOWIbHBIE ITU(POBHIE
YCTpOMCTBA M HMX POJIb B  KOMMYHHKAIMSAX. BCTpOECHHBIE  KOMITBIOTEPHI.
MukpokoHTpoJsuiepbl. POOoTH3MpOBaHHBIE TPOU3BOJICTBA.

[IporpammHoe oOecrieueHne KOMIBIOTEPOB W KOMIIBIOTEPHBIX cUCTEeM. Buabl
MpOrpaMMHOro obecniedeHuss M WX Ha3HaueHue. (OCOOEHHOCTH MPOrPaMMHOIO
oOecrieueHnss MOOWIBHBIX ycTpoicTB. [lapamnensHoe nporpammupoBanHue. CHcCTeMHOE
nporpaMmmHoe obecneueHure. OnepaluoHHbIe CUCTEMBL. Y TUIIUTHL. [[paiiBepbl yCTPONCTB.
WNHcTamismms u IeMHCTAIUISIUS TPOrPaMMHOTO 00eCIIeUeHUS.

QaitnoBbie  cucTembl. [IpuHIMOBI pa3MenieHUuss W HMEHOBaHMs  (ailioB B
nosroBpeMeHHor namatu. [abaonsl Ay onucanus rpynn ¢anios.

[Iporpammuoe oOecnieueHue. JIuleH3UpOBaHUE MPOrPAMMHOIO OOECIEUEHUsI U
muppoBbIX pecypcoB. IlponpuerapHoe u cBOOOJHOE MpPOrpaMMHOE OOecTeyeHHeE.
KoMMmepueckoe M HEKOMMEpUECKO€ HCIOJIb30BaHHWE MPOTPAMMHOIO 0OecreyeHus: |
undpoBbiXx  pecypcoB. OTBETCTBEHHOCTh, YCTaHaBliMBaemas  3aKOHOAATEIbCTBOM
Poccuiickoit denepannn 3a HEMPaBOMEPHOE MCIIOIB30BaHUE MPOTPAMMHOI0 00ECTICUCHUS
1 HU(PPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOCHUS W amnnapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEM.
CeteBbie npoTokonbl. Cerb MHTEpHET. Aapecanus B cet HTepHeT. [IpoToKoIbI cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenne IP-cetm Ha mnoacetm ¢ momompbio Macok moxacerei. CereBoe
agMuHucTpupoBanue. [lomydeHue MAaHHBIX O CETEBBIX HACTPOMKax KOMIIbIOTEpA.
[TpoBepka HanuuMsi CBA3M C y370M ceTu. OnpeneneHue MapupyTa IBUKEHUS TaAKETOB.

Bunsr nestensnoctr B cetu MuTtepuer. Cepsucekl UnTepreTa. ['eonndopmarionabie
cucTeMbl. ['€0JIOKallMOHHBIE CEPBUCHI PEATBLHOTO BpeMEHU (Hampumep, JOKalus
MOOWJIBHBIX TeJIe(OHOB, OMpe/eNIeHuEe 3arpy>KeHHOCTH aBTOMAarucTpaliei), UHTEpHET-
TOPTOBIISA, OPOHUPOBAHUE OMJICTOB U TOCTHHMII.



I'ocynapcTBeHHBIE 3JIEKTPOHHBIE cepBUCHl U yciayrd. CouuanbHble CeTH —
OpraHu3aiys KOJJICKTUBHOTO B3aWMOJEWUCTBUA U OOMeHa NaHHBIMU. CeTeBOM ITHUKET:
npaBuja TOBeAeHHs B KubOeprpocTtpaHcTBe. [IpoOireMa MOMIMHHOCTH NOJYYEHHOU
uHpopMaruu. OTKpbITbIE 00pa30BATEIbHBIE PECYPCHI.

TexHOreHHple W SKOHOMHYECKHME yIpO3bl, CBS3aHHBIE C MCIOJb30BaHUEM
MH(GOPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoJMorui. OOmme mpoOiaemMbl  3alUThI
uHpopManu U HHPOpMAIMOHHON Oe3omacHocTH. CpencTBa 3amMThl MHGOPMALUK B
KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSX M aBTOMATU3UPOBAHHBIX HH(OPMALIMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHGOPMALIMOHHON OE30IACHOCTH.

[IpenoTBpallieHne HECAHKIIMOHUPOBAHHOIO JIOCTYIA K JIMYHOW KOH(PHUAECHUIUATbHON
uH(pOpMaIlMU, XPaHAILIEHCS Ha TMEPCOHATFHOM KOMITbIOTEpPE, MOOWIIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpaMMHOe oOecniedeHue U crocoObl OOpbOBI ¢ HUM. AHTHUBHPYCHbBIE
nporpammbl. OpraHusanus JUYHOTO apxuBa uH(popmauuu. Pe3epBHOe KomupoBaHHE.
[TaposibHas 3amMTa apXuBa.

udpoBanne nanHbX. CHUMMETpUYHBIE W HecuMMeTpuuHble MHUGpbL. [Hudper
npoctoii 3amensl. Lludp Lezaps. [ludp Bwxenepa. Anroputm mudposanus RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

WNupopmanus, nanHsie v 3HaHusl. IHPopMaIMOHHbIE NPOIIECCH] B IPUPOE, TEXHUKE
1 00I1IeCTBE.

HemnpepblBHbIE U JAWCKpPETHbIE BENMYMHBI W cUrHaiel. HeoOxomumocTs
JUCKPETU3ALNHY HH(POPMALIUH, TPEAHA3HAYEHHOU JIJIsl XpaHEHUs, Iepeaadynd U 00pabOTKH B
IU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpHBIE KOABL. JlexomupoBaHue
COOOIIICHMH, 3alMCaHHbIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOJ0B. YcioBue DaHo.
[locTpoeHrne OAHO3HAYHO JAEKOAMPYEMBIX KOJOB C TIOMOLIBIO JiepeBa. EauHUIIBI
M3MEpEeHHs] KoJinyecTBa WH(popMmanuu. AJ(aBUTHBIM MOAXOJ K OLICHKE KOJIMYECTBa
uH(bOopMaIuu.

Cucremsl cuucnenus. Pa3BépHyTas 3anuch LEIbIX U APOOHBIX YHCEN B MO3UIIMOHHOM
cucteMe cuucieHus. CBoiicTBa MO3WLMOHHON 3aMMCH YKCIIa: KOJMYECTBO HU(Dp B 3alUCH,
MPU3HAK JEIUMOCTH YHUCJa HAa OCHOBAHHE CUCTEMBI CUMCIIEHHS. AJITOPUTM IepeBoia
LEeJoro 4yucia u3 P-MYHON cHUCTEMBbl CUMCIIEHUS B JACCATHUYHYIO. AJTOPUTM IEpeBOAa
KOHEYHOM P-uuHOi apobu B AecITHYHYIO. AJrOpUTM TNEepeBOAa LEJIOro 4YHciaa U3
JECATUYHOM CUCTEMbI cuucieHus B P-uunyro. [lepeBoa koHeUHOM fAecsaTuaHOM 1podu B P-
WYHY0. /[BOoMYHasi, BOCbMEpHYHAs W ILIECTHAALATEpUYHAS CUCTEMbI CUUCIICHUS, CBA3b
MEXAYy HHUMH. Apu@METHYECKHME Omnepalry B MO3UIMOHHBIX CHUCTEMaX CUUCICHUS.
TponyHast ypaBHOBELIEHHAss CHCTEMa CYHUCIEHMsS. JIBOMYHO-JECATUYHAs CHCTEMaA
CUMCJICHHS.



KoanpoBanue tekcroB. Komuposka ASCII. OnnoOaiitHeie koaupoBku. Ctanmapt
UNICODE. Koauposka UTF-8. Ompenenenrie nHGOpMALMOHHOTO 00BbEMa TEKCTOBBIX
COOOILEHUI.

KomupoBanue wuzobpaxenuil. OueHka HHPOPMALMOHHOTO 00BEMA rpaduuecKux
JAHHBIX [IPH 3a/IaHHBIX Pa3pelIeHUH U TIIyOMHE KOoIupoBaHus 1BeTa. L[BeToBbIE MOJENH.
BexTtopHoe koaupoBanue. Dopmatsl rpaduueckux ¢ainoB. Tpéxmepnas rpaduka.
@OpakranpHas rpaduka.

KoaupoBanue 3Byka. OueHka MH(POPMAMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX NPU
3aJIaHHBIX YaCTOTE IUCKPETU3ALUU U PA3PSIIHOCTH KOJUPOBAHHUS.

Anrebpa soruku. Ilonstue  BbIcKa3biBaHUS. BbIcka3biBaTenbHbIE — (POPMBI
(npenukatsl). KBaHTOPBI CyIlIeCTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuud. Tabmuubl HCTHHHOCTU. JlorMyeckue  BBIpaKEHUS.
Jlormueckue ToxnaecTBa. JlOKa3aTeNbCTBO JIOTMUECKUX TOXKIECTB C IOMOIIbIO TaOIUI
UCTUHHOCTHU. Jlornueckue onepanuy U onepanuy HajJl MHOKECTBAMH.

3aKkoHbl ~ anreOppl  JIOTMKW. OKBUBAJIEHTHBIE MPEOOpa3oBaHUSl  JIOTUYECKUX
BbIpakeHNH. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHUI.

Jlornyeckue PyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX (PYHKIUN
OT KOJIMUYECTBA apryMeHTOB. [10IHbIE CHCTEMBI JIOTUYECKUX (PYHKIIUH.

Kanonunueckue popmbl ornueckux BolpakeHUi. CoBepLICHHbIE AU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOpPMaJIbHbIE (POPMBI, QJITOPUTMBI HMX IOCTPOCHUSI MO TaOJIHLIEe
MCTUHHOCTH.

Jlormyeckue 2JIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Mmuoropa3spsaaeii - cymmarop. [loctpoeHue cxeM Ha JIOTMYECKUX JJIEMEHTaxX [0
3aJIaHHOMY JIOTHYE€CKOMY BBIPQ)XEHHIO. 3aIKCh JIOTHYECKOTO BBIPAXKEHUS 10 JIOTHYECKOU
CXEeMeE.

[IpencraBienne HENbIX YHACEN B NAMATH KOMIIbIOTepa. OTpaHUYEHHOCTh IHana3oHa
4yucel IpYU OrPaHUYEHUH KOJIMYECTBA paspsnoB. llepenonHeHune paspsAaHON CETKH.
be33nakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIM OWUT. JIBOMYHBINA JTOMOJHHUTEIBHBIM KO
OTPULIATENBHBIX YUCET.

[TobuToBbIe NOorMUeckue onepanuu. Jlornueckuii, apupmMeTndecKuii U HUKINIECKUN
casurd. llnudposanue c moMoibro NoOUTOBOM onepauuu «uckiatovaromee M.

IIpeacraBieHre BEHIECTBEHHBIX YHMCEN B MaMITH KOMIIbIOTEpA. 3Hayalas 4acTb U
mopsiiok  uncina. Jlmama3zoH 3HaYeHWW BEIIECTBEHHBIX uucel. [IpoOnembr XpaHeHUs
BEILIECTBEHHBIX YMCEN, CBA3AHHBIE C OTPAHUYEHHUEM KOJMYECTBA Pa3psAaoB. BrimosHeHne
orepaluii ¢ BeIECTBEHHBIMU YUCIIAMH, HAKOILJIEHUE OIIUOOK MPU BHIYUCICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBaHUE

OmnpeneneHre BO3MOXHBIX —PE3yJbTaTOB pabOThl  MPOCTEHIINX  aJIrOPUTMOB
YOPABJICHUS UCIOJHUTEISAMUA U BBIYHACIUTENBHBIX aaropuTMOB. OnpeneneHnue NCX0IHbIX
JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbId pe3yJibTar.



Orarnbl peleHns 3a1a4 Ha KoMIbioTepe. IHCTpyMeHTanbHbIE CPEACTBA: TPAHCIATOP,
oTnaauuK, npodunupoBumK. Komnmianusa v uHTEprpeTanus nporpamm. Buptyanbhbie
MAaIlUHBI.

WuTerpupoBanHas cpena pa3padoTku. Meronbl oTaaaku nporpamm. Mcnonb3oBanue
TpaccupoBOYHBIX Tabmul. OTiagouHblil BeIBOJ. [lomaroBoe BBINONHEHHE MPOTPaAMMBI.
Touku octanoBa. [IpocMOTp 3HaYEHNN IEPEMEHHBIX.

S3wik iporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX: IEJIOYUCIICHHBIC,
BEILIECTBCHHBIE, CUMBOJIbHBIC, JIorHnueckue. Bersinenus. Cnoxnble ycnoBus. Lukibl ¢
ycioBueM. L{ukibl mo nepemeHHoU. B3anMo3aMeHsIeMOCTh pa3iMyHbIX BUIOB IIHMKIIOB.
WNuBaprant nukia. CocraBieHHME LUKIA C MCIOJB30BAHUEM 3apaHEe OIpPEACIEHHOIO
WHBAapUaHTa UKJIA.

JlokyMeHTHpOBaHME TmporpaMMm. Mcmone3oBanne koMMmeHTapueB. [loaroroBka
ONMCAaHMS NPOrPaMMbl U HHCTPYKIIMH JUIS TIOJIb30BATEIIA.

AnroputMbl 00OpaOOTKM HATYpaJbHBIX UHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCICHHS: pa30MEHHE 3alUCU YuCia Ha OTACNIbHbIE LHU(PbI, HAXOXKICHUE
CYMMBI U NTpOU3BeIeHN LU(]p, HAXOKIECHNE MAKCUMAJIBHON (MUHUMAIbHOW) HU]pHI.

HaxosieHue Bcex mpoCThIX YKCell B 33aHHOM auana3oHe. [IpeacraBnenue yucnia B
BUJIE HA0Opa MPOCTBIX COMHOMKUTENENH. AJITOPUTM OBICTPOTO BO3BEACHUS B CTEIICHb.

OOpaboTka NaHHBIX, XpaHAMMXcs B (ainax. TekcToBble W JBOUYHBIE (hAMIIbI.
@aiinoBbsie nepemMeHHbIe ((haiinoBbie ykazaTenu). Yrenue u3 Qaitna. 3anuce B (aii.

Pa3ouenune 3amaun Ha mnonazagauu. Iloamporpammbl (mpouenypbl U (YHKIHH).
Pexypcus. PexypcuBHbie 00BbekThI ((pakrtainsl). PexypcuBHble mporeaypbl u (yHKIIHU.
Hcrnonps3oBaHne cTeka Uil OpraHu3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHne  cTaHgapTHOM ~ OMONMOTEKM  sA3bIKA  IPOrPaMMHUPOBAHUA.
[loakmtoueHue OMONMOTEK MOANPOTPaMM CTOPOHHHMX MPOU3BoAUTENEeH. MoaynbHbIN
MPUHIUI TOCTPOESHUS IPOTPAMM.

Uucnennbie MeTonbl. TouHoe M TpHOMMKEHHOE peElIeHHs 3aaaud. YucieHHbie
METOJbl pELICHHUs YpaBHEHWIl: MeToJ mnepedopa, METOJ IOJIOBUHHOTO JIEJICHHUS.
[Ipubnn>k€HHOE BBIUMCIEHUE JJIMH KPUBBIX. Bhruncienue miomanaeil Guryp ¢ moMOuIbIo
YUCJIEHHBIX METOJI0B (METOJA MPSAMOYTOJIbHUKOB, MeToj Tpaneuuii). [louck makcumyma
(MuHUMYMa) QYHKIMU OJTHOM NIEPEMEHHOW METOAOM MOJOBUHHOIO JIEJICHUSI.

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE PYHKIMU A3bIKA TPOTPAMMUPOBAHUS
TUTst 0OpabOTKHM CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH CUMBOJBHBIX CTPOK: TTOICUET
KOJIMYECTBA IMOSBJIEHUN CUMBOJIA B CTPOKE, pa30MEHUE CTPOKH Ha CJIOBA MO MPOOETbHBIM
CHMBOJIaM, MOUCK IOJACTPOKHA BHYTPU JAHHOW CTPOKH, 3aMEHA HAWJIECHHOW NMOACTPOKH Ha
Apyryto cTpoky. ['eHepanusi Bcex CIOB B HEKOTOPOM aiihaBUTE, YIOBIIETBOPSIOIIUX
3aJlaHHBIM OorpaHuueHusiM. [IpeobpazoBanue uncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBsl U OCIIE0BATENFHOCTH YHcell. Boruncnenne 0000IMEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MAacCHMBa WJIM YHUCJIOBOW MOCIEAOBATENbHOCTH (CyMMBI, MpPOU3BEICHHUS,



CpemHero apu(pMETHIECKOT0, MUHUMAIBHOTO ¥ MaKCHMAJIBHOTO 3JIEMEHTOB, KOJUYECTBA
AJIEMEHTOB, YJIOBJICTBOPSIONIMX 33JaHHOMY YCIOBHUIO). JIMHEWHBI TMOUCK 3aJaHHOTO
3HA4YEHUSI B MacCHUBE.

CopTtupoBka oOJIHOMEpHOro MmaccuBa. IIpocTble MeTOABl COPTHPOBKH (METOJ
my3bIpbKa, METOJl BbIOOpa, cOpTUpoBKa BcTaBkaMu). CopTHpoBKa ciudsHueM. beictpas
coptupoBka MaccuBa (ayroputMm QuickSort). JIBonyHBI TOWCK B OTCOPTHPOBAHHOM
MAaCCHBE.

JIByMepHbIE MacCHUBBI (MaTpHlibl). AJITOpUTMbI 00paOOTKM JIBYMEPHBIX MAaCCHBOB:
3al0JIHEHUE JBYMEPHOIO YHCIOBOIO MAaCcCHBA M0 3aJJaHHBIM IIPaBHJIaM, TIOUCK 3JIEMEHTA B
JBYMEPHOM MAacCCHBE, BBIUMCIIEHHE MaKCUMyMa (MUHUMyMa) W CYMMBbI 3JIEMEHTOB
JBYMEPHOT'O MAacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLOB ABYyMEPHOI'O MacCHBa.

NupopmanuoHHbIE TEXHOJIOIHH

TexcroBbeiii  mpoueccop. PemaktupoBanue wu  dopmarupoBanue. I[IpoBepka
opdorpadum u rpammaruku. CpencTa MorMcka U aBTO3aMEHbl B TEKCTOBOM MPOIECCOPE.
Hcnonp3oBanne cruned. CTPYKTypHUpPOBAaHHBIE TEKCTOBBIE JOKYMEHTBL. (CHOCKH,
ornapiienre. KosuiekTtuBHas paboTa ¢ JOKyMeHTaMHu. MIHCTpyMEHTHI pelieH3UpOBaHus B
TEKCTOBBIX Mpoleccopax. Obnaunbie cepBuchl. JlemoBas nepenucka. Pedepar. [IpaBuna
[IUTUPOBAHUS UCTOYHUKOB M odopmileHus Oubmmorpaduyueckux ccopuiok. OdopmieHue
CIIMCKA JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKON TeKcTa. TexHu4yeckue
cpeacTtBa  BBoja  Tekcta.  CHnenMaJM3upOBaHHBIE  CPEACTBA  PEIAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

AHanmn3 pgaHHbIX. OCHOBHBIE 33/laud aHalU3a JaHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukaius, Kiactepusainus, aHanu3 OTKIoHeHWH. [lociemoBaTenbHOCTh pelieHus
3a/lay aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KaueCTBa JAHHBIX,
BBIOOp W/WJIM TIOCTPOCHHE MOJEIH, MpeoOpa3oBaHUE MaHHBIX, BU3yalu3alusl JaHHBIX,
WHTEpIIpeTanusi pe3yiabTaTtoB. lIporpamMMHble CcpelcTBa W HHTEPHET-CEPBUCHI IS
00pabOTKM W MPEACTaBICHUS JaHHBIX. bonbime naHHble. MammHHOe OOydeHHeE.
HNHTennexkTyanbHbli aHAIN3 JaHHbBIX.

AHaJIU3 TaHHBIX C MOMOUIBIO JIEKTPOHHBIX TaOIUIl. BhIYUCIEeHUE CyMMBI, CPEIHETO
apu(MEeTHYECKOro, HauOOJbIIEro (HAMMEHBIIETO0) 3HAYEHUs auamnazoHa. Beruucienue
ko3 dulreHTa Koppeasiuuu AByX psAaoB JaHHbIX. [locTpoeHne cTon09YaThIX, IMHEHYAThIX
u KpyroBbix auarpamm. Iloctpoenue rpaduxoB ¢yaknui. [lonbop nwHUM TpeHna,
pelieHre 3a1a4 NpOrHo3upPOBaHUS.

YuclieHHOE pellleHHe YpaBHEHUN € MOMOILBI0 Mojabopa napamerpa. OnTumuzanus
KaK TIOMCK HaWIydlllero pemeHus B 3aJaHHbIX ycioBusix. lleneBas ¢yHkus,
orpanu4eHus. JIokaibHbIC U TI00ATEHBIT MUHUMYMBI 11e7IeBO# (yHKIuu. Pemenue 3aqa4d
ONTHUMH3AIIMN C TTOMOIIBIO SJIEKTPOHHBIX TAOJIHII.
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Teopernyeckue 0CHOBbI HHPOPMATHKH

Teopernyeckre MOIX0/bI K OLIEHKE KOJWYEeCTBA UHPOPMALIMU. 3aKOH aITUTUBHOCTH
unpopmanuu. Gopmyna Xaptiu. Madpopmarnus u sepostHocTs. Dopmyna lllenHona.

AnroputMmbl cxatusa naHHeix. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmbl ckaTHsi JaHHBIX C MOTEPAMH. Y MEHBIICHHUE TTyOMHBI KOAMPOBAHUSA
nBeta. OCHOBHBIE ujeu aaroputMmoB cxarus JPEG, MP3.

CkopocTh  mepefayd  JaHHBIX.  3aBUCMMOCTh  BpPEMEHM  Iepeladyd  OT
nH(POPMALIMOHHOTO 00BEMA JAaHHBIX W XapaKTePUCTUK KaHama CBA3U. [IpudmHbI
BO3HMKHOBEHHUsI OIIMOOK NpH nepenade AaHHbIX. Koabl, MO3BOMISAIOMME OOHAPYKUBATh U
UCHPABIATh OMIMOKM, BO3HMKAIOUIME NpU Mepedaue NaHHbIX. PaccTosHue X3MMUHTA.
Koaunposanue ¢ noBropenrem 6utos. Koasl Xsammunra.

Cucrembl. KoMIoHeHThl cucTeMbl U UX B3aumopeicTBue. CHCTeMHBIA 3(DPEKT.
VYnpasienue kak nHGOpMalMOHHbBIN nporecc. OOpaTHast CBS3b.

Monemn wu wMoaenupoBanue. llens wmoaenupoBanus. COOTBETCTBHE MOJIETH
MOJICIUPYEMOMY OOBEKTY WM TpouLecCcy, LeId MoAenupoBaHusd. DopManuszarus
NPUKIIAIHBIX 3a]1a4.

[IpeacraBnenue pe3ynbTaTOB MOJECIMPOBAHUA B BHJIE, YIOOHOM ISl BOCHPHUSATHUSA
yenoBekoM. ['padruueckoe npencTaBieHue JaHHBIX (CXEMbl, TaOJIUIIbI, TpaduKu).

I'padbr. OcHoBHBIE OHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPUIL
CMEXHOCTH, BECOBBIX MAaTpHII, CIIMCKOB CMEXHOCTU. PellleHrne aJropuTMHYECKHX 3adad,
CBSI3aHHBIX C aHAJIM30M rpadoB (IIOCTPOCHHE ONTHUMAIBHOTO MYTH MEXIY BEpLIMHAMU
rpada, omnpenereHUWE  KOJIMYECTBA  PA3JIMYHBIX  NyTed  MEXIy  BeplUMHAMU
OPUEHTUPOBAHHOTO AlUKINYECKOTro rpada).

HepeBbs. bunapHoe paepeBo. JlepeBbs moncka. CmocoObl 00Xxoja JepeBa.
[IpeacraBnenne apudMeTHUECKUX BBIPAKECHUM B BHUIE AepeBa. [IUCKpeTHbIE UTPHI ABYX
UTPOKOB C MoiHOoM uHpopmauuei. [loctpoenue nepesa nepedopa BapUaHTOB, ONUCAHUE
CTpaTeruu Wrpbl B TaONMYHOM (opme. BbIMrphIIHBIE W TPOUTPHILIHBIE TO3ULUU.
Briurpeliiabie cTpaTeruu.

CpencrtBa MCKYCCTBEHHOIO uWHTeIeKTa. CepBUCHI MAIIMHHOTO INIEpEeBOJA U
pacnio3HaBaHusi ycTHOW peun. KorHutuBHbIe cepBHUCH. WaeHTHU(UKAIMS W TOUCK
n300paxkeHuid, pacrno3HaBanue Jul. CamooOydaromuecss cucTeMbl. VW CKycCTBEHHBIN
UHTEJUIEKT B KOMIBIOTEPHBIX Wrpax. Mcmosib30BaHHE METOAOB HCKYCCTBEHHOTO
UHTEIJIEKTa B O0OydYamoIIUX cHUcTeMax. Vcmonab3oBaHME METOAOB MCKYCCTBEHHOTO
WHTEJUIeKTa B podoToTexHuke. uTepHeT Bemie. [lepcrnekThBbl pa3BUTHSI KOMITBIOTEPHBIX
MHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIe ceTh.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE

dopManuzanms MNOHATHS airoputMma. MammHa TpHOpUHra Kak YyHUBEpPCaIbHAs
Mojieib Beruucaennil. Tesuc Yépua—Twropunra.



OreHka ClI0XHOCTU BbIYMCIEHU. Bpemst paboThl 1 00BEM HCHOIB3yeMON MaMsATH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHbIX. OLEHKa aCUMITOTHYECKOW CIIOKHOCTU
QITOPUTMOB. AJTOPUTMBI TOJIMHOMHAIBHON CIOXKHOCTU. llepeGopHbIE anrOpUTMBI.
IIpuMepsl pa3iIUYHBIX AJTOPUTMOB PELIECHUS OJHOM 3a7a4d, KOTOPhIE UMEIOT PA3IMYHYIO
CJIO’)KHOCTB.

[Touck mpoCTHIX 4YKCed B 33JaHHOM AMANa30HE C MOMOUIBIO AJITOPUTMA «PEIIETO
OpatocheHay.

MHoropa3psiaHble Leble YUCIa, 3aJa41 JUIMHHON apu(pMETHKU.

CrnoBapu (accouuaTHBHBIE MacCUBBbI, oTOoOpakeHus). Xam-tabmunsl. [loctpoeHune
aJ1(paBUTHO-4aCTOTHOT'O CJIOBApS [ 33JaHHOTO TEKCTA.

Crekn. AHanu3  MNPaBWIBHOCTH  CKOOOYHOTO  BBIp@XEHUA.  Bwlumcrienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3aITUICAHHOTO B TOCTPUKCHON (opMme.

Ouepenu. Mcnosb3oBaHuE OYepeaN Il BDEMEHHOTO XPAaHEHUs JJaHHBIX.

AnroputMbl  Ha Tpadax. IlocTpoeHne MUHMMAaJIBHOTO OCTOBHOIO JepeBa
B3BELICHHOTO CBA3HOTO HEOPUEHTUPOBAHHOro rpada. KonuuecTBo pa3nuyHbIX MHyTen
MEXy BEpLIMHAMU OPUEHTUPOBAHHOTO allMKINYECKOro rpada. Anroput™ JeiKkcTpsl.

HepeBbst. Peasmzanms nepeBa ¢ NOMOIIBID CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Obunapuble) nepeBbs. [locTpoenue nepesa A 3a1aHHOTO apU(PMETUYECKOTO BBIPAKEHHUSL.
PekypcuBHble anroputMmsl 00xoja aepesa. Mcnonb3oBaHue creka U ouepeau aias ooxona
nepeBa.

JluHamMuyeckoe NporpaMMHpPOBAaHUE KaK METOJ| pPELIEHUs 3aJad C COXpPaHEHUEM
OPOMEKYTOUHBIX PpE3yJbTaTOB. 3aJayd, pEIIaeMbleé C IOMOIIBI0 JUHAMUYECKOTO
OPOrpaMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (PYHKIMH, TMOJACYET KOJIWYECTBA
BapUaHTOB, 3a7a4l ONTUMHU3ALIH.

[TonsiTe 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTPpaMMUPOBAHUU. OOBEKTHI U KIIACCHI.
CgoiictBa U MeTolibl 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIM aHanu3. Pa3paboTka
OporpaMM Ha OCHOBE OOBEKTHO-OPMEHTMPOBAHHOTO moaxonaa. Mukancymnsuus,
HacJe0BaHue, MTOIUMOPHHU3M.

Cpensl  ObicTpoii  pa3paboTrku  mporpamM. [IpoexktupoBanue  uHTEpdeiica
nosib3oBatens. Vcnonap30BaHME TOTOBBIX YIPABISEMBIX 3JEMEHTOB MJisi MOCTPOEHUS
uHTepdeiica.

0O0630p sA3b1KOB NporpammupoBanus. [loHsaTre o mapagurmax IporpaMMUpPOBaHUS.

NudopmanuoHHbIe TEXHOJIOTHU

Otanbl KOMIBIOTEPHO-MATEMATUYECKOTO MOJEIMPOBAHU: TOCTAHOBKA 3ajayH,
pa3paboTka MOJENM, TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIA SKCIEPUMEHT, aHaju3
pE3yNbTATOB MOJAEIUPOBAHHUS.

JluckpeTuzanmsi Npu MaTeMaTHYECKOM MOJEIMPOBAHUH HENPEPBIBHBIX MPOLIECCOB.
MonenupoBanue nuxeHus. MoaenupoBaHue OHOJIOrMYECKUX cucTeM. MaTemaruueckue
MOJIENIM B SKOHOMUKE. BBIUUCIUTENbHBIE SKCIIEPUMEHTHI C MOJEIISAMH.



OO6paboTka pe3yiabTaTOB JIKCIIepUMEHTa. MeTon HamMeHbIHMX KBaapatoB. OleHKa
YUCJIOBBIX [apaMEeTPOB MOJIETUPYEMBIX OOBEKTOB U MpoleccoB. BoccTaHoBieHue
3aBUCHMOCTEH IO PE3YyJIbTATaM IKCIIEPUMEHTA.

Bepostaoctabie monenu. Metoasl MonTe-Kapiio. UMUTalImoOHHOE MOAECIMPOBAHUE.
CucremMbl MaccoBOTO 00CTYKUBAHUS.

Tabnuunbie (pessiiiuoHHbIE) 0a3bl JaHHBIX. Tabnua — npeacTaBlieHUe CBEAECHUNH 00
OOHOTHUITHBIX 00BbekTax. [lone, 3amuchk. Kirrou tadimmiel. Pabora ¢ roToBoIi 0a30ii JaHHBIX.
3anonHenue 0a3pl naHHbIX. [louck, copTupoBka W (UIbTpalUsi JaHHBIX. 3alpochl Ha
BBIOOPKY JIaHHBIX. 3aMIPOCHI C TapaMeTpaMu. Beraucisiembie mosst B 3arpocax.

MHoroTabiuuHble 0a3bl JTaHHBIX. THUITBI CBSA3EH MEXy TaOauIiaMu. BHEIIHMM KITrO4.
[enocTHOCTDH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHbBIX.

NutepHer-npuiioxkenus. IloHaTHe O cepBepHOM M KIMEHTCKOM YacTAX CauTa.
TexHoN0THs «KIIMEHT — cepBep», €€ NTO0CTOMHCTBA U HemocTaTKu. OcHOBHI si3bika HTML u
kackafaHbix Tadmui crwiei (CSS). Cuenapuu Ha si3bike JavaScript. dopmbel Ha BeO-
CTpaHuLE.

Pa3menienne BeO-caliToB. ¥Ycimyra XocTuHra. 3arpyska (aiijioB Ha CaT.

BBon wu300paxkeHudl ¢ HCNOIB30BAHUEM PA3JIMYHBIX LHUQPPOBBIX YCTPOICTB
(mudpoBbix (poroanmapaToB U MHUKPOCKOIIOB, BHUICOKaMEp, CKAaHEPOB U JAPYTHX
ycTpoiicTB). ['padmueckuit pemakrop. Pazpemenue. KanpupoBanme. Hcnpasienue
nepcnekTuBbl. ['ucrorpamMmma. Koppekiust ypoBHel, koppekuus npera. ObeciBeynBaHue
LBETHBIX M300paxeHuil. Petymb. PaboTa ¢ o0mactamu. OUiIbTpBHL.

MHmuorocnoiinbie n3zoopaxkenus. TekcToBbie cnon. Macka cinos. Kanansl. Coxpanenue
BbIIesieHHON oOiacTtu. [loaroroBka wimrocTpanuii ajis BeO-calTOB. AHUMHUPOBAHHbBIC
U300paKeHUS.

Bekropnas rpaduxa. [Ipumutusel. Mi3MeneHnue nopsijika 3jieMeHTOB. BeipaBHUBaHME,
pactipenenenue.  ['pynmupoBka.  KpuBbie.  DopmaTbl  BEKTOPHBIX  PHUCYHKOB.
Hcnonp3oBanre KOHTYpoB. BekTopuzaiust pacTpoBbIX U300pasKEHHIA.

[IpyHIMOBI TIOCTPOEHHUS W PEJAKTUPOBaHUSA TPEXMEpPHbIX Mojenei. CeTouHble
Mojzenu. Marepuanel. MoaennpoBaHue UCTOYHUKOB OCBelIeHUs. Kamepbl. AnauTuBHBIE
texHosioruu (3D-npuntepsl). [loHsATHE O BUPTyaIbHON pPEATBbHOCTH U JOMOJTHEHHOU
PEaTbHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATEI OCBOEHUA [TPOI'PAMMBI 110
NMHO®OPMATUKE (YTJIYBJIIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

JIM4HOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYyYarOIIMUXCS
PYKOBOJICTBOBAThCSl C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHUEHTAIIMH, TMO3WTHBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PaCIIMpPEHNe KU3HEHHOTO OMbITa U
OMbITa JEATEIHLHOCTH B MPOIECCE Pea3al[iu CPEeICTBAMHU yUeOHOTO TIPEeIMETa OCHOBHBIX
HaIpaBJICHUI BOCIUTATEILHON AESTEIbHOCTH.

B pesynbrare nzyueHus ”HpOpMaTUKU HAa YPOBHE CpeAHEro oOIero oopa3oBaHus y
oOyuatorierocs OyayT copMUpPOBaHBI CICIYIONINE JIUYHOCTHBIE PE3YIbTAThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YBa)XEHUE 3aKOHA U
IPaBOIMOPSIKA, COOJIOJACHUE OCHOBOIOJATAOIIMX HOPM HH(OPMAIMOHHOTO TIpaBa U
MH(pOpPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTH TIPOTHUBOCTOSThH HJICOJIOTHH SKCTPEMHU3Ma, HAIMOHAIN3MA, KCeHOPoOnH,
JTUCKPUMHUHALIUU TIO0 COLUATBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATIBHBIM MIPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTRBE;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOE OTHOIIEHHWE K HWCTOPUYECKOMY HACIEIuIo, JOCTKeHUsM Poccuu B
HayKe, UCKYCCTBE, TEXHOJIOTHIX, TOHUMaHUEe 3HAUYCHUS HHPOPMATHKH KaK HAYKH B )KU3HU
COBPEMEHHOT0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B CETH
WnTtepHer;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsl ICTCTHKY HAYYHOTO U TEXHHUYCCKOTO
TBOPYECTBA,

CIIOCOOHOCTh ~BOCTIPUHHMMATHh PA3JIMYHBIE BHUJABl HCKYCCTBa, B TOM YHCIE
OCHOBAHHOTO HAa MCIIOJIH30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh 3JI0POBOTO M 0€30MacHOTO o0pasza KU3HH, OTBETCTBEHHOI'O
OTHOIICHUS K CBOEMY 3JI0POBBIO, B TOM HYHCJIE 3a CUET COOIOJACHUS TpeOOBaHUH
0e30macHOM  JKCIUTyaTallud CPEJACTB HUH(POPMAIMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOT U,



6) Tpy10BOIr0 BOCIIUTAHUS:

FOTOBHOCTh K AaKTUBHOM JICATEIILHOCTH TEXHOJOIMYECKONW M  COLMAJIbLHOMU
HaIMpaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATh, IUIAHUPOBaTH U CaMOCTOSITEIBLHO
BBITIOJIHSITH TaKyIO JIESITEIbHOCTD;

uHTepec K chepaM MpodhecCHOHAIBHOM IeSITEIFHOCTH, CBSI3aHHBIM ¢ HH(OPMATHUKOM,
MpPOrpaMMHUPOBAaHUEM W  HWH(POPMAIMOHHBIMH  TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX Haykdn WHGOPMATHKH W HAYYHO-TEXHUYECKOTO TMPOrpecca, yMEHHE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccur W pean30BbIBATH COOCTBEHHBIC
’KM3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUI0 M CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OCO3HaHME TII00AIBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTeH MX peIeHus,
B TOM UYHCIE€ C Y4Y4€TOM BO3MOXHOCTEH HMH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHi;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKH, JOCTHXKEHHUSIM HAyYHO-TEXHHMYECKOTO Iporpecca M OOIIECTBEHHOU
MPaKTHKH, 32 CUET MOHUMAHHUSA POJIM MH(POPMAIIMOHHBIX PECYypcOB, MHGOPMAIIMOHHBIX
MPOLIECCOB U MH(POPMALIMOHHBIX TEXHOJIOTMM B YCIOBUAX LU(POBON TpaHchopMauuu
MHOTHUX c(hep KU3HU COBPEMEHHOIO OOIIIECTBA;

OCO3HaHWE IICHHOCTH HAy4YHOM JESATEJIbHOCTH, TOTOBHOCTh OCYILECTBIATH
MPOEKTHYIO U UCCIIEIOBATEILCKYIO JICSITEIbHOCTh MHIAUBUIYAIbHO U B TPYIIIIE.

B mnporecce nOCTHXKEHHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHMS IPOTPAMMBI I10
nHpopMaTUKe Yy OOYYalOIIMXCS COBEPUICHCTBYETCS AIMOIMOHAIBHBIA  WHTEJUICKT,
npeanoararnuil copMUPOBAHHOCTD:

CaMOpETYJIMPOBAaHUSA,  BKJIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE  IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEACHHE, CIIOCOOHOCTh aanTHPOBATHCS K IMOIMOHAIBHBIM
W3MEHEHUSIM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIIOUAIOIIEH CTPEMIICHUE K JTJOCTUKEHUIO LIEJIU U YCIIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXOSl U3 CBOMX BO3MOXHOCTEH;

SMIIATHH, BKJIIOYAIOMIEH CIHOCOOHOCThL ITIOHMMATh SMOIIMOHAJIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro TMpPU OCYIIECTBICHUH KOMMYHHKAIIUU, CIIOCOOHOCTh K
COYYBCTBHUIO U COTIEPEKUBAHMUIO;

COITMAJILHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JIFOABMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIUKTHI.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare uzydeHuss ”HGOpPMAaTUKH HAa YPOBHE CPEAHETO O0IIEero oopa3oBaHus y
oOyuaromerocsi 0yayt chopmMupoBaHbl MeETANpeAMETHbIE PE3YyJbTaThl, OTPAKEHHbIC B
YHUBEPCAIbHBIX Y4YEOHBIX IEHCTBUAX, @ MMEHHO — IIO3HABATEJbHBIE YHHUBEPCAJIbHBIE
y4ueOHbIE  JEHCTBUSA, KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC Y4YeOHBIC  JICHCTBUS,
PEryJIsTUBHBIE YHUBEPCAJIbHBIC YUeOHbIEC EHCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilCTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBaATh MPoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

YCTAaHABJIIMBATh CYIIECTBEHHbIA MpPHU3HAK WM OCHOBAHUS JId CpPaBHEHWS,
KJ1accupukanuu u 0000IIECHHUS;

OTIPENEIIATh IEH JACSITEILHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJEeMbl ¢ Y4ETOM aHaJIu3a HMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTb, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATCIBHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PadOTy B YCIOBHUSAX PEATBHOTO, BUPTYyaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIQJIETh HaBBIKAMHU YYEOHO-HCCIICIOBATCIILCKOM M IIPOCKTHOM JIeATCIHHOCTH,
HABBIKAMH pasperieHusi mpoosieM, CrioCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOATEILHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3JIMUYHbIX METOJ0B
MO3HAHUS;

OCYILECTBIISITh Pa3IMUHbIE BUJIBI JEATEIBHOCTU IO MOJIYYEHHI0 HOBOT'O 3HAHMUS, €TO
WHTEPIIPETAllUN, MPEeoOpPa30BaHUI0 U IPUMCHEHHUIO B Pa3JIMYHBIX yUYCOHBIX CHUTYyallUsX, B
TOM YHCJIE TIPU CO3AaHUN YICOHBIX U COIMATBLHBIX TIPOCKTOB;

(opMHpOBaTh HAy4YHBI THII MBIIJICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MTOHITUSIMHU 1 METOIaMU,

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BATEIHHOMN NESITEIHHOCTH
Y KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh TPUUMHHO-CJIEJICTBEHHBIEC CBSI3M M aKTyaJu3UpOBaTh 3a/1ady, BBIJBUTATh
TUIIOTE3Y €€ pellleHMs, HAXOAUTh apTyMEHThI ISl JOKa3aTeIhCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TMOJYYCHHBIE B XOJE PEIICHUS 3aJayu pe3yJIbTaThl, KPUTHUYECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHUSIX;



JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATH IEJICHANIPABICHHBIN MOUCK NIEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS B
po)eCCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATENIbHYI0O W IMPaKTUYECKyl0 o00yactu
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIIBUTATh HOBBIC UJCH, MpeAaratb OpUrHHAIBHBIC MMOAXO0bl U PEIICHUS, CTaBUTh
npo0JIeMbl U 3a/1a4u, I0MyCKAIOIINUE aJTbTePHATUBHBIC PEIICHUS.

3) paboTa ¢ nundopmanueii:

BJQJICTh HAaBBIKAMHU TMOJY4YeHUsT HHPOPMAIMM W3 HCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh TOUCK, aHalu3, CUCTEeMAaTH3AllMI0 U HWHTEPIPETALUIO
uH(GOPMaIINU PA3IUYHBIX BUIOB U (GOPM MPECTABICHNUS;

CO3/1aBaTh TEKCThl B pa3IUYHbIX (hopmarax ¢ y4€ToM Ha3Haue€HHUs HH(DOpMALUU U
LIEJIEBOM ayJJUTOPHH, BEIOMpAsi ONTUMAIbHYIO (POpMY IIPEICTABICHUS U BU3YyalIU3aliH;

OLICHHWBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HHGpOpMAIuu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJbHO-3THYECKUM HOPMaM;

HCIIONIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX MU KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
PEIIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33]a4 C COOJII0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHMKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

BIIQ/ICTh HABBIKAMHU PACMO3HABAHUS W 3alIUTHl HMHPOpMAIUH, WHOOPMAIMOHHOU
0€30MacCHOCTH JIUYHOCTH.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAIbHbIE y4eOHbIE JeHCTBUSA

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX c(hepax KU3HMU;

pacrio3HaBaTh HEBEepOaIbHbIE CPE/ICTBA OOIIECHUS, TOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, PACIO3HABATh MPEANOCHUTKA KOH(MIUKTHBIX CUTYallUM U CMSTYaTh KOH(JIUKTHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOAMH OOIICHHS] U B3aUMOJCHCTBUS, apTyMEHTUPOBAHHO
BECTHU JUAJIOT, YMETh CMATYATh KOH(GIMKTHBIE CUTYaIIUU;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PECHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW W WHIMBUIYAIbHOU PabOTHI;

BBIOMPATh TEMAaTUKy U METObl COBMECTHBIX JISHCTBUI C yUETOM OOIIUX HHTEPECOB U
BO3MOYHOCTEM KXJA0r0 Wi€Ha KOJUICKTUBA;

NPUHUMATh 1€ COBMECTHOUN AEATEIIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBHUS M0 UX JTOCTHXKEHUIO: COCTABIIATH IUIAaH JAEUCTBUM, PACHPENAEIATH POJIM C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;



OIIEHMBAaTh KA4ECTBO CBOEr0 BKJIaJa M KaXJIOro y4yacTHUKA KOMaHAbl B OOLIUH
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTh  HOBbIE€  MPOEKTHI, OLEHMBAaTh UJEW C T[O3UIUUA  HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATEIMUECKOE MOBEJACHUE B PA3IUYHBIX CHUTYalUX,
MPOSIBIIATH TBOPUECTBO M BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBHUSA

1) camoopranuszanus:

CaMOCTOSITEJIBHO  OCYIIECTBIISAITh ~ NO3HABATEIBHYIO  JIESTEIBHOCTh,  BBISBIATH
npo0iemMbl, CTaBUTh M (GOPMYJIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa3oBaTelIbHON
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIAH PEIICHHUs] NpoOJeMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOM JpYyAMLIMU B Pa3HBIX
o0JacTsx 3HaHUH, IOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPO.Ib:

JAaBaThb OLIEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HAaBBbIKAMU II03HABATEJIBbHOM pe(diekcurn Kak OCO3HAHHUS COBEPIIAEMBIX
NEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB M OCHOBAHWMW, MCIIOJIb30BaTh
npuéMBbI pedIeKCHH JIJIsl OLIEHKU CUTYallMH, BHIOOpa BEPHOTO PEILICHHUS;

OLIEHUBATh PUCKHA U CBOEBPEMEHHO IMPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apPT'YMEHTBI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AESITEIbHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATK! U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YyJIbTATOB JACATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIBTATHI

B mpouecce usyuenus kypca MHGopMaTHKU yriyOn€éHHoro ypoBHs 6 10 knacce
oOy4JaroumMucs OyyT TOCTUTHYTHI CJIETYIOIINE NPEIMETHbIE PE3YyIIbTaThl:



BJIa/ICHUE TPEJCTABICHUAMU O POJIH MH(OPMALIMU U CBSI3aHHBIX C HEHl MPOLIECCOB B
npupose, TEXHUKE H OOIIECTBE, MOHATUAMU «HHPOpMaUsy, «UH(OPMALMOHHBIN
MPOLIECC»,  «CHCTEMa»,  «KOMIIOHEHThI ~ CHCTEMBD»,  «CHCTEMHBIH  3(hdexTy,
«MH(OpPMALIMOHHAs CUCTEMa», «CUCTEMA YIIPABICHUSY;

BJaJICHUE METOAAaMM INoucka MH(popmauuu B ceTu VHTEpHET, yMEHUE KPUTUYECKU
OLIEHMBATh WH(OPMAIIUIO, TOTYyYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepU30BaTh OOJBIINE AaHHBIC, TPUBOIUTH MPUMEPHl UCTOUYHUKOB UX
[OJy4YEeHUS W HaNpaBJI€HUS HCIOJb30BAaHUS, YMEHHE KJIAcCU(UIUPOBATh OCHOBHBIE
3aJaud aHajau3a JAaHHBIX (IIPOrHO3MpOBAaHHE, KiacCU(UKALMA, KIAaCTepU3allus, aHAJIM3
OTKJIOHEHMI), MOHUMAaTh IOCJIEI0BATEILHOCTh PEIIECHUS 3aJad aHajlu3a JaHHBIX: cOOp
MEPBUYHBIX JAaHHBIX, OYHCTKA W OLIEHKA KayecTBa JAHHBIX, BBHIOOP W/WIM MOCTPOCHHUE
MOJEeJIH, TpeoOpa3zoBaHue JaHHBIX, BU3YaIU3allMsl JTaHHBIX, MHTEPIPETALNS PE3yIbTaTOB;

NOHMMaHUE OCHOBHBIX MTPUHIIUIIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHUSI COBPEMEHHBIX
CTallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUN pPA3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHi;

BJIaJICHUE HABbIKAMHU PaOOTHI C ONEPAUUMOHHBIMH CHCTEMAaMH, OCHOBHBIMHU BUIaMU
MpOrpaMMHOro  oOecreueHus s pelieHus ydeOHbIX 3aJad 10  BBIOpAHHOMU
CHelHaIN3alNY;

HaJINYUE MPEICTABICHUM O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHUpE,
0 0a30BBIX MPUHUMUIIAX OpPraHU3alMd U (PYHKIHOHUPOBAHUS KOMIIBIOTEPHBIX CETEH, 00
o0ILIMX MPUHLHKIAX pa3pabOTKH U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

NOHMMaHuE YIrpo3 HH(POPMAIMOHHON O€30MacHOCTH, HCIHOJIb30BaHUE METOAOB U
CpPEACTB  MPOTHUBOJCUCTBUS JTUM  yrpos3aM, coOJoJieHne Mep  0e30IacHOCTH,
IpeIOTBpALIAONIMX HE3aKOHHOE PacIpOCTpaHEHUE MEPCOHAIBHBIX JTaHHBIX, COOJIOICHHIE
TpeOOBAHMI TEXHUKU O€30MAaCHOCTH U TMTHEHBI MPU pabOTe ¢ KOMIbIOTEPAMH U IPYTUMU
KOMIIOHEHTaMU LU(POBOTO OKPY>KEHHUsI, IOHMUMAHUE IMPABOBBIX OCHOB HCIIOJIb30BaHUS
KOMIIBIOTEPHBIX MPOrpaMM, 6a3 JaHHBIX U paboThl B ceTu HTEpHET;

MOHMMaHNE OCHOBHBIX MPUHIUIIOB AUCKPETU3ALNN Pa3IMUHbIX BUIOB MH(OpMaLH,
YMEHHUE ONpenensaTh MHPOPMAUMOHHBIA O00BEM TEKCTOBBIX, I'paUUECKUX M 3BYKOBBIX
JAHHBIX MpPHU 33JlaHHBIX MapaMeTpax AUCKPETH3alWd, YMEHUE ONPENEsATh CPEIHIOI0
CKOPOCTb INepefavyn JTaHHbIX, OLEHUBATh U3MEHEHNUE BPEMEHHU Iepefadyn Mpu W3MEHEHUHU
MH(OPMaLMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U;

YMEHHUE HCIIOIb30BATh MPU PEUIEHUH 3a]1a4 CBOMCTBA MO3UIIMOHHON 3alMCH YHCEIl,
aNropuT™Ma MOCTPOECHUS 3aMKMCH YKCIIa B TO3UIMOHHON CUCTEME CUUCIICHMS C 3a/laHHBIM
OCHOBAaHMEM M TIOCTPOEHHSI 4YHCIIa IO CTPOKE, COJAEp’Kalled 3amuch 3TOr0 4uciaa B
MMO3WLIMOHHOM CHCTEME CUWCIEHUS C 3aJaHHbIM OCHOBAaHHEM, YMEHHUE BBINOJHATH
apudmeTryecKue orepaiyy B MO3UIUOHHBIX CUCTEMaX CUMCIICHUS;

YMEHHE BBIMIOJIHATH MPEeoOpa30BaHusl JOTMUECKUX BBIPAXKEHUM, UCTOJIb3Ys 3aKOHBI
anreOpbl JIOTMKHA, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B JIU3BIOHKTHUBHOM U



KOHBIOHKTUBHON HOpPMAaJIbHBIX (hOpMax MO 3aJaHHOW TaOJMIle UCTUHHOCTH, UCCIIEI0BATh
00J1aCTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPKAILErO IMEPEMEHHBIE, PEIIATh HECIIOXKHBIC
JIOTUYECKHE YPABHEHUS U CUCTEMbI yPaBHEHUH;

IOHMMaHue 0a30BBIX AITOPUTMOB OOPaOOTKM YHMCIOBOM M TEKCTOBON MH(pOpMaluu
(3amuCh yuces B NO3ULMOHHOM CUCTEME CUHMCIICHUS, HAXOKIEHUE BCEX MPOCThIX YHUCET B
3aJIaHHOM JHMana3oHe, o0paboTka MHOTOPA3PSIHBIX IEJbIX YUCEJ, aHAJIU3 CHUMBOJIBHBIX
CTPOK U JPYTHX), aJTOPUTMOB TMOHCKAa M COPTHUPOBKU, YMEHHE OMPEICISITh CIOKHOCTh
U3ydyaeMbIX B Kypce O0a30BbIX aJIrOpUTMOB (CyMMHPOBAHHME DJJIEMEHTOB MAacCCHUBa,
COPTHPOBKA MacCUBa, NEPEOOPHBIE AJITOPUTMBbI, TBOMYHBIN ITOMCK) U IPUBOAUTH IPUMEPHI
HECKOJIBKMX aJITOPUTMOB Pa3HOM CIIOKHOCTH ISl pEIICHUs OTHOM 3a1a4u;

BJIaJICHIE YHHBEPCAILHBIM SI36IKOM MPOrPaMMHPOBAHUS BBICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBienusMu o 0a30BBIX THIMAX JAHHBIX U CTPYKTypax HaHHBIX,
YMEHHE HUCIOJIb30BaTh OCHOBHBIC YIPABIIAIOIINE KOHCTPYKIMHU, YMEHHE OCYIIECTBISATH
aHaJIM3 MPEUI0KEHHON IPOrpaMMBbI: OINpPEAENsATh Pe3yJabTaThl pabOThl MPOrpaMMbl MPH
3aJJaHHBIX HMCXOJHBIX JAHHBIX, ONPEAENATh, NMPU KAKUX HMCXOJHBIX JAHHBIX BO3MOXKHO
MOJIy4YeHHE YKa3aHHBIX PE3yJbTAaTOB, BBIABIATH JaHHBIC, KOTOPHIE MOTYT TPHUBECTH K
omuOke B paboTe mporpammsel, (OPMYIUPOBATH NPEAJIOKEHHUS M0 YIYUIICHUIO
IPOrpaMMHOT0 KOJa;

yMEHHE CO03/1aBaTh CTPYKTYpUPOBAHHbIE  TEKCTOBbIE  JOKYMEHTHl  H
JEMOHCTPALlMOHHBIE MaTEpHAJIbl C HCIOJB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh AJIEKTPOHHbIE TaOJWLbl JJI1 aHalu3a, MPEACTaBICHUS U
00pabOTKM JaHHBIX (BKJIIOYAs BBIUMCICHUE CYMMBI, CpPEIHEro apupMeTHU4ecKoro,
HauOOJbIIEr0 U HAaMMEHbBIIEro 3HAUY€HUM, pelleHUuEe ypaBHEHUH, BHIOOP ONTUMAaJIbLHOTO
penieHus1, no00p JUHUK TPEHAA, pEelIeHUE 3a7a4 MPOTHO3UPOBAHUS).

B mpornecce u3ydenust kypca umHpopmaTUKud yrayOnéHHoro ypoBHs 6 11 kaacce
oOy4aromuMucs OyAyT TOCTUTHYTHI CJIEIYIOIINE TPEIMETHBIE PE3YIbTaThl:

YMEHHE  CTPOUTb  HEpPAaBHOMEpPHBbIE  KOJbl, JIONYCKAlOIIME€  OJHO3HAYHOE
JNEKOJIMPOBaHUE COOOIIeHU (MpePUKCHBIE KOIbI), UCMOJb30BATh MPOCTEHIINE KOJbI,
KOTOpBIE TO3BOJITIOT OOHAPY)KMBAaTh W HCIPABIATh OMMOKH TMPH Tepenaye aHHBIX,
CTPOUTH KO, 00€CTeurnBarOIINil HAUMEHBIIIYI0 BOBMOXKHYIO CPEJIHIOK JJIMHY COOOLIEHUs
IIPU U3BECTHOI YacCTOTE CHUMBOJIOB, MOSACHATh HMPUHLUIBI PaOOTHI MPOCTHIX AJITOPUTMOB
CKaTHs JaHHBIX;

YMEHHUE pelllaTh aJrOPUTMUYECKUE 3a/1auH, CBA3aHHBIE C aHATM30M rpadoB (3agauu
MOCTPOCHHUSI ONTUMAJIBLHOTO MYTH MEXAY BepIIMHaMU Tpada, OnpeneseHHs] KOJUIeCTBa
pa3IMuYHBIX IMyTeHl MeXAy BepIIMHAMH OPHUEHTHPOBAHHOIO AalMKJIMYECKOTo rpada),
YMEHHE HCIIOJIb30BaTh JACPEBbs MPHU aHAIM3E U MOCTPOCHUH KOAOB U JJISl MPEICTABICHUS
apu(MeTUYECKUX BBIPAKEHUN, NpPU PEIIEHUH 3a7ad NOUCKA U COPTUPOBKH, YMEHHE



CTPOUTH JEPEBO HWIPHI 1O 33JaHHOMY alTOPUTMY, pa3paldaThiBaTh W OOOCHOBBIBATH
BBIUTPHIIITHYIO CTPATETHIO UTPHI;

yMeHHE pa3pabaTbiBaTh W PEATM30BBIBATH B BHJE MPOTPaMM 0a30BBIC aTOPUTMBI,
yMEHHUE UCIOJIb30BaTh B MPOrpaMMax JaHHbIC PA3JIUYHBIX TUIIOB C YYETOM OrpaHUYCHUN
Ha JUana3oH WX BO3MOXKHBIX 3HAUEHUW, MPUMEHSATh MPU PEIICHUH 3aJa4 CTPYKTYpbI
JTAHHBIX (CIUCKH, CJIOBapH, CTEKH, OYePEIH, AEPEBbhs), UCIOIH30BaTh 0A30BHIE OMEpaIun
CO CTPYKTYpaMH JAaHHBIX, IPUMEHSITh CTAaHAAPTHBIE U COOCTBEHHBIC MOIIPOTPAMMBI JIJIS
00pabOTKM YHCIIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, HCIOJB30BaTh IMpPU pa3padOTKe
nporpaMMm  OUOJIMOTEKHM MOJNpOrpamMM, 3HaTh  (YHKIMOHAJIbHBIE  BO3MOXKHOCTH
UHCTPYMEHTAJIBHBIX CPEICTB Cpeabl pa3palOTKU, YMEHHE HCIOJIb30BaTh CpPEJICTBA
OTJIAJIKH TIPOTPaMM B CpeJie MPOrpaMMHUPOBAHUS, YMEHHE TOKYMEHTHPOBATH MPOTPAMMEI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMHM CBEJICHUSIMH O 0a3zaX JaHHBIX, UX CTPYKType, CpEeICTBax
co3faHusi U pabOThl C HUMHU, YMEHUE HCIOJIb30BaTh TaOMUYHBIC (pPEISIUOHHBIEC) 0a3bl
JAHHBIX (COCTABJIATH 3aMPOCHI B 0a3ax JaHHBIX, BHITOIHITH COPTUPOBKY U IMOUCK 3aIlCen
B 0a3e TaHHBIX, HAIOJIHATH pa3padOTaHHYIO 0a3y JaHHBIX) U COPABOYHBIE CUCTEMBI;

YMEHHME HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKUE MOJEIN IS aHalln3a
00BEKTOB U TMpPOIECCOB: (POPMYIUPOBATH 11€JIb MOJICTUPOBAHMS, BBITIOJIHATH AHAIHU3
pPEe3yNIbTATOB, IMOJIYYEHHBIX B XOJI€ MOJEIMPOBAHUS, OLICHUBATh COOTBETCTBHE MOJICIH
MOJIETUPYEMOMY OOBEKTY WJIM MPOLECCY, MPEACTaBIATh Pe3yJIbTaThl MOJICIUPOBAHUS B
HaTJISITHOM BHUJIE;

yMEHUE  OpPraHW30BBIBATH  JIMYHOE  HMHGOPMAIIMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEJACTB  IU(MPOBBIX  TEXHOJOTUW, TMOHUMAHUE
BO3MOXHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT,  IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MMOHUMAHWE OCHOBHBIX TMPUHIIAIIOB pabOTHI, BO3MOXXHOCTEH U OTpaHUUYCHUS
IPUMEHEHUSI TEXHOJOTUH UCKYCCTBEHHOT'O MHTEJUICKTa B PA3IMUHBIX 00JIACTAX, HATUYUE
NPEICTAaBICHU O Kpyre peliaeMblx 3aJad MaIlMHHOTO O00y4yeHus (pacro3HaBaHUA,
KJIacCupUKallUi W TMPOTHO3UPOBAHMS) HAIW4YUE MPEACTABICHUNH 00 UCIOIH30BAHUU
MH()OPMAITMOHHBIX TEXHOJIOTHH B Pa3IUYHBIX MPO(EeCCHOHATBHBIX chepax.



11 KJIACC

DJIeKTPOHHBIE (LM poBbIe)

Ne i/ Koumnuecr
HaumeHnoBaHue pa3iesioB M TeM NPOrpaMMbl o0pa3oBaTesIbHbIC PeCypPChl
BO 4aCOB

Pa3znen 1. Teopernueckne 0CHOBbI HHPOPMATHKH
1.1 HNudopmanus n nHGOpMaITMOHHBIEC TIPOIIECCHI 7 https://resh.edu.ru/subject/19/
1.2 MonenupoBaHue 5 https://resh.edu.ru/subject/19/

HWtoro no paznery 12 https://resh.edu.ru/subject/19/

Pa3zgea 2. AiropuT™Mbl 1 IPOrPAMMHMPOBAaHHE
2.1 DJIEMEHTBI TEOPHH ATOPUTMOB 5 https://resh.edu.ru/subject/19/
2.2 AJTOPUTMBI B CTPYKTYPBI TaHHBIX 24 https://resh.edu.ru/subject/19/
2.3 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 https://resh.edu.ru/subject/19/

IPOrpaMMUPOBAHUS

Hroro no pazaeny 45

Paznen 3. UndopManmoHHbIe TEXHOJOTUH
3.1 KoMmmproTepHO-MaTeMaTHIECKOE MOJICIIMPOBAHHE 8 https://resh.edu.ru/subject/19/
3.2 basel JaHHBIX 10 https://resh.edu.ru/subject/19/
3.3 Be06-caiiTbl 12 https://resh.edu.ru/subject/19/
3.4 KommnbrotepHast rpaduka 6 https://resh.edu.ru/subject/19/
3.5 3D-MomenupoBaHue 6 https://resh.edu.ru/subject/19/

Wroro no pazneny 42

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136




11 KJIACC

DJIeKTPOHHBIE HU(pPOBbIE

Tema ypoka KosuvecTBo
n/n o0pa3oBaTesIbHbIE Pecypchl
4acoB
1 KoIHUecTRO MH(OPMAIIHH 1 https://resh.edu.ru/subject/19/
2 ANTOPUTMBI C)KaTus JaHHBIX. AnroputM Xaddmana 1 https://resh.edu.ru/subject/19/
3 [TpakTrdeckas pabota mo Teme «CykaThe NaHHBIX C 1 https://resh.edu.ru/subject/19/
MOMOIIBIO aliropuT™Ma Xaddmana
Anroputm LZW. AJTOpuTMBI CHKATHS TAHHBIX C IIOTEPSMHU. https://resh.edu.ru/subject/19/
4 [Ipaktrueckas padota o teme «CrxaThe TaHHBIX C 1
norepsimu (anroputmsl JPEG, MP3)»
5 CkopocTh nepeaadu AaHHbIX. [IoMeX0yCcTOMUMBBIE KOJIbI 1 hitps://resh.edu.ru/subject/19/
6 [Ipaktrueckas padorta o teme «IloMexoycTONYMBBIE KOJIBI» 1 https://resh.edu.ru/subject/19/
Cucrembl. KOMIIOHEHTBI CHCTEMBI M KX B3aUMOJICHCTBHE. https://resh.edu.ru/subject/19/
7 Cucremnbiii 2ddexT. Ynpapinenue kak HHHOPMAIIMOHHbIN 1
nporiecc. OOpaTHas CBSI3b
8 Moenu 1 MOIEIPOBaHNE 1 https://resh.edu.ru/subject/19/
9 I'padwl. Pemenue 3amxayd ¢ momorsto rpados 1 https://resh.edu.ru/subject/19/
10 Tepesbs 1 https://resh.edu.ru/subject/19/
11 OCHOBEI TCOPHH TP 1 https://resh.edu.ru/subject/19/




12

[Ipaktrueckas padota 1o Teme «IIoMcK BBIUTPBILITHOM
CTpaTETUH B UTPE C MOJHON HH(DOpMAITUEii»

https://resh.edu.ru/subject/19/

13

CpencTBa UCKYCCTBEHHOI'O UHTEJUIEKTA

https://resh.edu.ru/subject/19/

14

15

16

HpaKTI/I‘K?CKa}I pa60Ta I10 TCMC ((CpGI[CTBa HCKYCCTBCHHOT'O
HHTCIIIICKTa»

dopmanm3anys NOHATUSA anroputMma. MammHa TreropuHra
KAaK yHUBEpCAJIbHAs MOJENb BbiuncieHui. Teznc Yépua—
Trropunra

[Ipaktrueckas pabora o teme «CocTaBieHHE MPOCTOM
MIPOTrpaMMBbI JIJIsl MallIMHbI ThIOpUHT A

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

17

Maiuna Ilocta. Hopmanbnsie anropudgmel MapkoBa

https://resh.edu.ru/subject/19/

18

19

AJITOPUTMUYECKH HEPA3ZPEIIMMBIE 33/1au. 3a7jaua OCTaHOBA.

HeB03M0KHOCTh aBTOMATUYECKON OTJIAAKHA MPOTrPaMM

CI0XHOCTH BBIUYHCIICHUN

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

20

21

ITonck mpoCTHIX YKCEN B 3aJaHHOM JIMAIa30HE C TOMOILBIO
aJIrOpUTMa «pereTo JpaTocheHar

[Ipaktrueckas padorta o teme «Ilonck MpocThIX YKCeN B
3aJIaHHOM JMara3oHe»

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

22

23

MHoropa3spsiaHble Heble Yncia, 3a0a4u JIIMHHON
apupMETHKA

[Ipaktuueckas pabora o teme «Peann3zanusi BBIMUCICHUN €
MHOTOPA3PSAHBIMU YU CIAMID)

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

24

CrnoBapu (accoruaTUBHBIE MAaCCUBBI, OTOOpaxeHus ). Xo1iI-
tabmuipl. [Toctpoenue andaBuTHO-4aCTOTHOTO CIIOBAPS IS
3aJJaHHOTO TEKCTa

https://resh.edu.ru/subject/19/




[Ipaktuueckas padora o teme «Iloctpoenue andaBUTHO-

https://resh.edu.ru/subject/19/

25 YaCTOTHOTO CJIOBApsl IS 33JAHHOTO TEKCTay
AHau3 TeKCTa Ha €CTECTBCHHOM sI3bIKe. BhIeenue https://resh.edu.ru/subject/19/
26 nocJjeaoBaTeIbHOCTEH 110 11a0sIoHy. PerynspHbie
BbIpaXeHUs. HaCTOTHBIN aHaAIU3
97 [MpakTtrdeckas pabota o TeMe « AHaIU3 TEKCTa Ha https://resh.edu.ru/subject/19/
CCTECTBCHHOM SI3bIKEY
28 Cteku. AHaIH3 MPABHILHOCTH CKOOOYHOTO BBIPAKCHHUS https://resh.edu.ru/subject/19/
29 Brrancnenne apupMeTHIeCKOro BEIpaKEHUS, 3aITMCAHHOTO https://resh.edu.ru/subject/19/
B nnoctukcHoOM Gpopme
[TpakTrdeckas pabota mo Teme «Bprancnenue https://resh.edu.ru/subject/19/
30 apu(pMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B
noCTPUKCHON hopme»
Ouepenu. Mcnonbs3oBanue ouepen Uit BpEMEHHOTO https://resh.edu.ru/subject/19/
31 xpaHeHus naHHbIX. [IpakTHueckas paboTa no Teme
«Mcnonp3oBanue ouepean»
HepeBbsi. Peanu3zaius gepeBa ¢ TOMOIIBIO CCHUIOYHBIX https://resh.edu.ru/subject/19/
32 cTpykTyp. [ABonunsie (OuHapubie) nepeBbs. [locTpoenue
JiepeBa JIJIs 3aIaHHOTO apu(METHUECKOTO BBIPAKCHHUS
33 [TpakTrueckas padota o Teme «lcnob30BaHue T1ePEBLEB https://resh.edu.ru/subject/19/
JUTSL BBIYUCIICHUS] apU(PMETHICCKUX BBIPAKECHHUI»
34 PexypcuBHbIe aroputMbl 00X07a fepeBa. Mcnons3oBaHue https://resh.edu.ru/subject/19/
CTeKa M o4epen AJis1 00X0/1a epeBa
35 PexypcuBHbIe anroputMbl 00Xoa aepesa. Mcmonb3oBaHue https://resh.edu.ru/subject/19/
CTEeKa M o4epean UIsl 00X0/1a JepeBa
36 AnroputMmsl Ha rpadax. [TocTpoeHrHe MUHUMAIBLHOTO https://resh.edu.ru/subject/19/

OCTOBHOTI'O ACPCBa B3BCIICHHOI'O CBA3HOI'O




37

HEOPUEHTUPOBAHHOTO Tpada

Oo6xon rpada B rmyouny. O6xoxa rpada B HIMpuHy

https://resh.edu.ru/subject/19/

38

39

KonudecTBo paznuyHbIX MyTel MEKIy BepIIMHAMU
OPUEHTHUPOBAHHOTO AIIMKIMYECKOT0 rpada

Anroput™m JlefKCTpBblL.

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

40

41

42

[IpakTrueckas padota 1o TeMe «Boluncnenue IIuHbI
KpaTyaiiiero myTyu Mexay BeplinHaMu rpada (aaroputm
JlerKCTphI)»

Anroputm @noiiia—Y opiiania

3ajauu, pemaeMble ¢ IOMOLIBI0 JUHAMAYECKOIO
IPOrPaMMHUPOBAHMS: BEIUUCIEHUE PEKYPCUBHBIX (YHKLIUN

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

43

[Ipaktuueckas pabota 1o Teme «BrruncieHue peKypCuBHBIX
GYHKIHNA ¢ TOMOIIBIO TMHAMUYECKOTO MPOTPAMMUPOBAHUS

https://resh.edu.ru/subject/19/

44

45

3anauu, permaeMple ¢ IOMOUIbI JUHAMUYECKOTO
IPOTrPaAMMUPOBAHMS: TIOJICYET KOJIMYECTBA BAPUAHTOB
[Ipaktrueckas padora no teme «Iloacy€r konnyecTna
BAPUAHTOB C TOMOUIBI0 TUHAMUYECKOTO
IPOTrpaMMUPOBAHUS»

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

46

47

3amauu, pemaeMble ¢ MIOMOLIBI0 JUHAMAYECKOTO
IIPOTPaMMUPOBAHUS: 3aJa4l ONTUMHU3ALUN

[TonsiTue o mapagurmax nporpammupoBanusi. O030p sS3bIKOB
IPOrpaMMHUPOBAHUS

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

48

[Tonsitue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOTrPaMMHUPOBAHHUH

https://resh.edu.ru/subject/19/




49

50

51

52

OO0BekThI U Ki1acchl. CBOMCTBA M METOBI OOHLEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

[TpakTrueckas pabota mo Teme «lcnonp30BaHne TOTOBBIX
KJIACCOB B ITPOrpamMMe»

Pa3paboTka mporpamm Ha OCHOBE 0ObEKTHO-
OpPUEHTUPOBAHHOTO MOJIX0/a

https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

53

54

[TpakTnueckas padbota «Pa3paboTka npocToil mporpamMmsl C
UCIIOJIb30BaHUEM KJIACCOBY»

Wukancynsuud. [Ipaktuueckas padora no teme
«Pa3paboTka Kinacca, HCIOIb3YIOIIEr0 NHKAICYIISLHION

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

55

Hacnenosanue. [lomumopdusm

https://resh.edu.ru/subject/19/

56

[Ipaktrueckas pabora o Teme «Pa3zpaboTrka nepapxuu
KJIACCOBY

https://resh.edu.ru/subject/19/

57

58

Cpenpl ObIcTpOil pa3paboTku nporpamm. [IpoexktupoBanue
unTepderica nonp3opatens. [IpoexktupoBanue naTepdeiica
MI0JIb30BATEIIS

Hcronp30BaHre TOTOBBIX YIIPABISIEMBIX DJIEMEHTOB IS
MOCTpOeHUs nHTEepdeiica

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

59

60

[Ipaktrueckas pabora o Teme «Pa3zpaboTka mporpaMMmel C
rpagu4IecKuM uHTEpPEeicom»

N3ydeHne BTOPOro si3blka NpOrpaMMHAPOBAHMS

https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

61

OTarbl KOMIIBIOTCPHO-MATCMATUICCKOIO MOJACIIMPOBAHMA

https://resh.edu.ru/subject/19/

62

I[I/ICerTI/IBaHI/IH IIpHU MATECMATHYCCKOM MOACIIMPOBAHUN

https://resh.edu.ru/subject/19/




HENPEPBIBHBIX ITpoLieccoB. MoaenupoBaHue IBUKEHUS
[Ipaktrueckas pabdorta no teme «MoaenupoBaHue

https://resh.edu.ru/subject/19/

63
JIBHOKECHUS
64 MoaenupoBanue Ouosorndeckux cucteM. [IpakTnyeckas https://resh.edu.ru/subject/19/
pabota no teme «MojienupoBaHue OUOTOTUUECKUX CUCTEM)
65 MatemaTnuecKre MOJICIH B SKOHOMHKE. BeruuciureabHbIe https://resh.edu.ru/subject/19/
9KCIIEPUMEHTBI C MOJICIIAMHU
BepositHocTHBIE MOaenu. [IpakTuueckas paboTa mo Teme https://resh.edu.ru/subject/19/
66 «IMUTalIMOHHOE MOJIETTUPOBAHUE C MIOMOIIBIO METOAA
Momnte-Kapio»
67 KommproTepHOE MOICTHPOBAHUE CUCTEM YIIPABIICHHS. https://resh.edu.ru/subject/19/
OO6paboTKa pe3ybTaTOB IKCIIEPUMEHTA
68 Tabnuunble (pensauroHHbIe) 0a3bl JAHHBIX hitps://resh.edu.ru/subject/19/
[Towck, copTUpoBKa ¥ (PUIIBTPAIHS JaHHBIX. 3aNPOCH Ha https://resh.edu.ru/subject/19/
69 BBIOOPKY JaHHBIX. 3alpoChl ¢ mapameTpaMu. Beraucisiembie
OJIS B 3aMpocax
70 [Ipaktudeckas pabora o Teme «Pabora ¢ roroBoii 6a30i https://resh.edu.ru/subject/19/
JTAHHBIX))
71 MHorotabnuyHbIe 0a3bl JaHHBIX. THIIBI CBS3CH MEKITY https://resh.edu.ru/subject/19/
tabmumamu. BHemHui kimrod. 1lemocTHOCTS 0a3bl JaHHBIX
79 [paktudeckas padbora o Teme «Pa3padborka https://resh.edu.ru/subject/19/
MHOT'OTaOJINYHOM 0a3bl JaHHBIX»
3anpockl K MHOTOTAOJUYHBIM Oa3aM JaHHbBIX. [IpakTrdeckast https://resh.edu.ru/subject/19/
73 paboTta o Teme «3anpockl K MHOrOTaOIMYHOM 0aze
JTAHHBIX))
74 S3wik ynpaienus ganaeiMua SQL. [TpakTudeckas paboTta mo https://resh.edu.ru/subject/19/

TeMe « YTIPaBJICHHE TAaHHBIMH C TIOMOTIBIO si3biKa SQL»




https://resh.edu.ru/subject/19/

75 Hepensimonnpie 6a3bl JAHHBIX. DKCTIEPTHBIC CUCTEMBI
76 MHTepHET-NPHIIOKEHHS https://resh.edu.ru/subject/19/
[ToHsATHE O CEPBEPHOIA U KIMEHTCKOW YacTsAX CaiTa. https://resh.edu.ru/subject/19/
77 TexHonorus «KJINEHT — CEpPBEP», €€ TOCTOMHCTBA U
HETOCTaTKU
78 OcHoBbI s361ka HTML https://resh.edu.ru/subject/19/
79 [Ipaktdeckas pabota o Teme «Co3/1anue TeKCTOBON BeO- https://resh.edu.ru/subject/19/
CTPaHUIIbDY
[TpakTrdeckas pabota mo Teme «Co3anue BeO-CTpaHHUIIbI, https://resh.edu.ru/subject/19/
80 BKJIFOYAIOIIEH MYyJTbTUMEIUNHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIAaHHBIC, BUJICO)»
81 OcHoBbI KackaaHbIX Ta0mui ctuieii (CSS) https://resh.edu.ru/subject/19/
82 [TpakTrdeckas padbota mo Teme «OdopmiIeHUE CTPaAHUIIBI C https://resh.edu.ru/subject/19/
TIOMOIITHIO KACKATHBIX TaOJIHI] CTHIICH»
83 ClieHapuu Ha si3sike JavaScript https://resh.edu.ru/subject/19/
84 dopMbI Ha BEO-CTpaHUIIE https://resh.edu.ru/subject/19/
85 [Ipaktrueckas pabora o teme «OOpaboTKa TaHHBIX (POPM» https://resh.edu.ru/subject/19/
86 Pa3merienne BeO-caifiToB. Yciryra XOCTHHTa. 3arpy3Ka https://resh.edu.ru/subject/19/
(aiisioB Ha callT
Kanpuposanue. Vicnipasienue nepcnekTuBbl. ['mcTorpamMma. https://resh.edu.ru/subject/19/
87 Koppekius ypoBHeii, koppekius 1iseta. O0eciBeunBaHue

IBETHBIX N300pakeHU




BBOI[ I/I306pa>K€HI/II>’I C UCIIOJIb30BAHUCM PA3JIMIHBIX

https://resh.edu.ru/subject/19/

88 1upoBeIX ycTporcTB. [IpakTuueckas padora mo Teme
«O6pabdoTka UPpPoBbIX hoTorpaduii»

89 Petymis. Pabota ¢ odnactsmu. @uiabTpsl. [TpakTudeckast https://resh.edu.ru/subject/19/
paboTta o Teme «Petymb udpoBbIX GoTorpaduii»

90 MHorocrnoitabie n300pakeHus. TekcToBble ciion. Macka https://resh.edu.ru/subject/19/
cnost. Kananel. CoxpaneHue BblJieJIeHHON 00J1acTH

91 [TpakTrdeckas pabota mo Teme « MHOTOCTIOMHBIE https://resh.edu.ru/subject/19/
HU300paKeHUs»

92 [ToxroroBka miuTtOCTparyii it BeO-caiiToB. [IpakTrdeckas https://resh.edu.ru/subject/19/
paboTa 1o TeMe K AHUMUPOBAHHBIC N300PaKCHUS
BekTopHas rpaduka. Bekropuzamus pacTpoBBIX https://resh.edu.ru/subject/19/

93 nzoopakenuit. [Ipaktuueckas padota no teme «BekTopHas
rpapuka»

94 IIpHHH%FBIHOCTpoeHHHIlpeﬂaKTHpOBaHHﬂTpéXMepHBD( https://resh.edu.ru/subject/19/
MoOJIeJICH

95 HpgKTquCKaﬂ pa60TE1 1o Teme «Co3/1aHne IPOCTHIX https://resh.edu.ru/subject/19/
TPEXMEPHBIX MOJICIICI

9% Cerounsie Moenu. Marepuaisl. [Ipaktudeckas padora 1o https://resh.edu.ru/subject/19/
Teme «CeTOYHbIe MOJIETN»

97 MonenupoBaHue HICTOYHUKOB OcBeleHus. Kamepsl https://resh.edu.ru/subject/19/

98 [IpakTuueckast padbota o Teme «PeHiepruHr» https://resh.edu.ru/subject/19/

99 AnnutuBHbIE TeXHOJOTHH (3D-nipuHTEPHI) https://resh.edu.ru/subject/19/

100 [ToHsiTHE O BUPTYaIbHOMN PEANbHOCTH M IOTTOJIHEHHOMN https://resh.edu.ru/subject/19/

peanbHOCTH




101 = Pe3sepBHOE Bpems 1
102  PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Nudopmatuka. 3agaunuk. 10-11 xnaccel. ba3oBsiii u yrimy0neHHbIi ypoBHU. B 2
yacTsax. B 2-x vactsax

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. CokomoBa O.JI. VYHuBepcaibHble NOYPOUYHBIE pa3pabOTKU IO
uHpopmatuke: 10 knacec. — M.: BAKO, 2014. — 400c

2. IlonaxoBa E.B. Mudopmaruka. 9-11 knaccel: Tectel. — Bosrorpan:
Yuutens, 2014. — 102c¢

3. Kampanoa M.H. ITlporpammupoBanue. 7-11 knaccel: uH(pOpMaImoHHO-
MO3HABATEIbHAS IESITENBHOCTD yUamuxcs. — Bonrorpan: Yuurens, 2014. — 143c¢

4. Abpamsn M.D. DneKTpOHHBIA 3aJaYHUK IO NPOrPAMMHUPOBAHUIO. —
PocroB-na-/lony. — 2014

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

1. Caiit [Tomsxosa K.1O. http://kpolyakov.spb.ru/

2. boponun M.H. Undopmaruka. YMK amnst crapiieit mkosbt
[DnexTponHbIi pecypc]: 10-11 knaccrl. YriyOsieHHBIN ypoBeHb. MeToinueckoe
nocobue as yuurend. — M: bunowm. Jlaboparopus 3uanuid, 2015

3. http://school-collektion.edu/ru - «Enunas xomaekius HuppoBbIX
00pa3oBaTeIbHBIX PECYPCOBY

4. http://fcior.edu.ru, http://eor.edu.ru «®denepanbHblii HEHTP
UH(OPMAITMOHHBIX 00Pa30BaTEIBHBIX PECYPCOBY

5. http://lwww.ed.gov.ru - Caiit Pocobpa3oBanust

6. https://fipi.ru/

7. http://lwww.school.edu.ru - Poccuiickuii 00pa3oBaTeIbHBIN MOPTAT

8. http://festival.1september.ru/ - dectruBanb negaroruyeckux uaeH
«OTKPBITBIN YPOK»

9. http://www.metod-kopilka.ru/ - meroarueckast KONuiIKa yIuTeIsA
uH(pOpMaTHKU



https://lbz.ru/books/742/119440/
https://lbz.ru/books/742/119440/
https://lbz.ru/books/742/119440/
http://kpolyakov.spb.ru/
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