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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo uHpOpmMaTuke (yrayOnE€HHBIH ypOBEHb) HAa YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHONW HPOTpaMMBl cpeaHero odmiero oOpas3oBaHusi, npenctaBieHHbIX B PI'OC
COO, a taxxe peaepanbHON pabodeit mporpaMMbl BOCITUTAHUS.

[Iporpamma o uHpopmMaTruke NaET MpeiCTaBIeHUE O LENIX, O0Iel CTpaTernu o0yYeHus,
BOCIIUTaHMs M Pa3BUTHUs oOydaroluxcs cpeacTBamu yueOHoro npeamera «Mudopmaruka» Ha
yrIyONnéHHOM  ypOBHE,  YCTaHaBIHMBAaeT  00s3aTeNbHOE  MPEIMETHOE  COJAep)KaHue,
npeycMaTpuBaeT €ro CTPYKTypUpOBaHME IO pasfelaM UM TeMmMaM Kypca, OIpeleser
pacripesielieHie ero mo kjiaccam (TojaM M3ydeHHs), 1aéT MPUMEpPHOE pacmpesesieHHe yueOHbIX
yacoB MO  TEMaTHMYECKUM  pasjenaM Kypca U pPEKOMEHIyeMyl  (IPUMEpPHYIO)
[IOCJIEI0BATENBHOCTD UX M3YUEHHUS C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTMKH y4eOHOT0 MpolLecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

[Iporpamma 1o wuHpOpPMATUKE OIpeneNseT KOJMYECTBEHHbIE U  KaueCTBEHHBIC
XapaKTEepUCTUKN Y4eOHOro marepuasa sl KakIOro roja H3y4deHHs, B TOM 4YHUCIE UL
COJIEP)KAaTENIbHOIO HAMOJHEHUsI PAa3sHOro BUJA KOHTPoss (IPOMEXYTOYHOW aTrTecTaluu
00yyaroIuxcsi, BCEPOCCUICKUX MPOBEPOUYHBIX paboT, rOCY1apCTBEHHOW UTOTOBOM aTTECTALUH).
[IporpamMa 1o wHpOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Yy4YeOHBIX
IporpaMM U y4eOHHKOB, IOYPOYHOIO IUNIAHUPOBAHUS Kypca YUUTEIIEM.

Nupopmaruka B cpereM o011eM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh MH(OPMATHKM KaK Hay4HOH AMCUUIUIMHBI, H3ydarollell 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOXKHOCTH AaBTOMATH3alMM WH(POPMALMOHHBIX MPOIECCOB B PA3IHYHBIX
cucreMax;

OCHOBHBIE O0JIACTH TIPUMEHEHUS WHPOPMATHUKH, TPEXKIE BCEro HH(PpOPMAIMOHHBIC
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIbHYIO cdepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATUKU ¥ HH(POPMAIIMOHHOH JIESTETHHOCTH.

Kypc undpopmaruku i ypoBHsI cpeiHEro oo1ero o0pa3oBaHus ABJISETCS 3aBEPLIAO LM
ATANOM HENPEPHIBHOW MOArOTOBKH 00yJaromuxcsi B 00J1acTi HHPOPMATUKU U HH()OPMAITMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI, ONHMpaeTcs Ha CoAep)kaHue Kypca MH(OPMATHKH YPOBHS
OCHOBHOTO 0OmHIero o0O0pa3oBaHHUs M ONBIT TOCTOSHHOTO NPUMEHEHUs HWH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, JaéT TEOPETHYECKOE OCMBICIEHUE, WHTEPHpPETaluio |
0000111eHIE 3TOTO OIBITA.

PesynbpTarhl yrimyGnéHHOro ypoBHA u3ydeHus ydeOHoro mnpeamera «WHpopmaTtuka»
OpUEHTUPOBaHbl Ha TMOJY4YEHHE KOMIIETEHTHOCTEW MJi1 Mocieayroule mnpodeccrnoHalbHOM
NeSITeIbHOCTH KaK B paMKax JaHHOM MpeIMEeTHOM 00JacTH, Tak U B CMEXHBIX C Hell o0nacTsx.
OHu BKIIIOYAIOT B ce0s:

OBJIa/ICHUE KIIIOYEBBIMH MOHATUSAMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHas 00JacTb, paclno3HAaBAaHUE COOTBETCTBYIOIMX UM IPU3HAKOB U B3aMMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh Pa3IMYHbIE MOAXObl K U3YUEHUIO SBJICHUH, XapaKTEPHbIX IS
M3y4aeMou MpeaMeTHON 00IacTH;

YMEHHUE pelIaTh THUIOBbIE MPAKTHUECKUE M TEOPETHUYECKHE 3a/adM, XapaKTepHbIE IS
MCIIOJIb30BaHUsl METOJIOB U MHCTPYMEHTapus JaHHOU IpeIMeTHON 00acTy;

HaJlMYMe TMpeJCTaBIeHUH O JaHHOM mpeAMeTHOH o0JacTH Kak IEeJOCTHOM TEeopHu
(COBOKYITHOCTH TEOPHUIA), OCHOBHBIX CBS3SX CO CMEXKHBIMH 00JIaCTIMHU 3HAHUI.

B pamkax yrnyOn€HHOro  ypoBHS — M3ydeHUs ~MHGPOPMATUKA  oOecrednBaeTcs
LeJICHaIIpaBJIeHHas TOJITOTOBKA 00yYaroMXcs K MPOJI0JKEHUI0 00pa30oBaHMsl B OpraHM3aIUsIX
npoeCCHOHATIBLHOIO 00pa30BaHUS IO CIHEIHAIbHOCTSM, HEMOCPEICTBEHHO CBSI3aHHBIM C
MUQPPOBBIMU  TEXHOJIOTUSMH, TaKMM KaK TpOTpaMMHas HWHXCHEpHs, WHPOPMAIUOHHASL
0€3011acCHOCTh, MH(POPMALMOHHBIE CHUCTEMBl U TEXHOJOTMH, MOOWJIBHBIE CHUCTEMBI U CETH,
OopIMe TaHHBIE W MalIMHHOE OOydYeHHe, MPOMBIIIICHHBI HHTEPHET BEIei, NCKYCCTBEHHBIN



UHTEJUIEKT, TEXHOJIOTUM OecHpOBOJHON CBsI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI paclpeieIEHHOrO PeecTpa, TEXHOJIOTUY BUPTYaJIbHOW U IOMTOJTHEHHOW PEaJTbHOCTEH.

OcHoBHas 11e5b U3y4eHus yueonoro npeamera «Mupopmaruka» Ha yriryOJIEHHOM ypOBHE
cpeaHero oouero obpa3oBaHMs — oOecliedeHue AATbHEHWIIEero pa3BUTUS HMHGPOPMALMOHHBIX
KOMIIETEHIIMH OO0YyYalomerocs, €ro TOTOBHOCTM K JKHM3HM B YCJIOBHAX pPa3BUBAIOIIECTOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarolel KOHKYPEHIMHN Ha phIHKE TpyAa. B cBs3u ¢ 3THM
u3zydenue uapopmatuku B 10—11 xmaccax T0DKHO 00€CTICUUTh:

c(OPMHPOBAHHOCTE MUPOBO33PEHUS,, OCHOBAHHOI'O HAa IOHMMAHUM POJIM HMH(POPMATUKH,
UH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIUIEHUS;

c(OPMHPOBAHHOCTh YMEHUH pa3nu4arth (AKThl M OIECHKH, CPaBHHUBATH OIICHOYHBIC
BBIBOJIbI, BUAETHh MX CBSI3b C KPUTEPUSMHU OLECHUBAHUS U CBSI3b KPUTEPHUEB C ONPEICIEHHOU
CHCTEMOM IIEHHOCTEH, POBEPSTH HA JIOCTOBEPHOCTH M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTb MPEACTABICHUNA O BIMSHUN MH(GOPMALIMOHHBIX TEXHOJOTHM Ha KU3Hb
YyeJoBeKa B OOIIECTBe, IIOHMMAaHHWE COLHUAIBHOIO, SKOHOMHUYECKOTO, MOJUTHYECKOTO,
KYJIBTYPHOTO,  IOPUAWYECKOr0,  HNPUPOAHOIO,  3PrOHOMHYECKOrO,  MEIHMLIHMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB HH()OPMAIIHOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX M ITHMUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HAHME
OTBETCTBEHHOCTH JIIO/IEH, BOBJEYEHHBIX B CO3JaHME M HCIOJb30BaHUWE HH(POPMALIMOHHBIX
CHCTEM, paclpoCcTpaHeHHE HHPOPMALINY;

CO3JaHME YCIOBMM JUIsl pa3BUTHUA HABBIKOB  Y4eOHOM, TPOEKTHOM, Hay4HO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIIbHOCTH, MOTUBALIUN 00YYaOLINXCS K CAMOPA3BUTHIO.

B copepxanuu yuebnoro npeamera «MH(popMaTHKa» BBIIEISIOTCS YETHIPE TEMAaTHUECKUX
paszznena.

Paznen «llugpoBass rpaMOTHOCTbY» IOCBALIEH BOIPOCAM YCTPOWCTBA KOMIIBIOTEPOB M
JPYTUX 3JE€MEHTOB LU(PPOBOrO OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHbIE CETH, HCIOJIb30BAHUIO
CPEACTB OIEPAIMOHHOW CHUCTEMBI, paboTe B ceTh VHTepHET M WCIOIBb30BaHUIO WHTEPHET-
CEepBUCOB, UHPOPMALIMOHHOMN GE30MaCHOCTH.

Paznen «TeopeTuyeckne OCHOBbI HH(OPMATHKH» BKIIOYaeT B ce0S TOHSATHITHBIHN
anmnapar MHGOPMATUKH, BOIPOCHI KOJUPOBaHUA MHPOpPMALUU, U3MEPEHUS MH(OPMAIIMIOHHOIO
00BEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKH ¥ KOMIIBIOTEPHOI'O MOJIEHUPOBAHUSI.

Paznen «AaroputmMel M NpPOrpaMMHpPOBAaHHMe»  HAlNpaBlI€H  HAa  Pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHHS, pPa3pabOTKy alirOpUuTMOB M OIEHKY UX CJIOXHOCTH,
(dopMHpOBaHHE HABBIKOB peaiM3allid MpOrpaMM Ha s3bIKax MPOrPaMMHMPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «ngopmannonneie TEXHOJOTUM» ITOCBAILEH BOIIpOCaM IIPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUMN, PEATM30BAaHHBIX B MPHUKJIAJHBIX MPOTPAMMHBIX MPOAYKTaX U
UHTEpHET-CepBUCAaX, B TOM YHCIE B 33aJayax aHajM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJINIL JUIsl PELLIEHUS IPUKIIAIHBIX 3a/1a4.

B npuBenénHoM nanee conepxkaHuu ydeOHoro mnpeamera «Hpopmaruka» KypcHBOM
BbIJIEJICHBI JJOTIOJTHUTEIbHbIE TEMBI, KOTOPbIE HE BXOJSAT B 00s13aTEJIbHYIO TPOrpaMMy OOydeHus,
HO MOTYT OBITb MNpPEUIOKEHBI ISl M3Yy4eHHs] OTIEIbHBIM MOTHBHPOBAHHBIM M CIOCOOHBIM
00yJaronuMcs.

VYrny6néHHblil ypoBEHb M3yueHHUs] MH(POPMATHKU PEKOMEH]IYETCs ISl TEXHOJIOTHYECKOTO
npoduis, OpUEHTUPOBAHHOTO HAa WHXXEHEPHYI0 M HH(OPMALHMOHHYIO CQEpbl AESTEIbHOCTH.
Yrny6néHHbll ypoBeHb H3yueHHs] WH(POPMATUKH OOECTEeYMBAET: MOATOTOBKY OOYyYaroIIMXCs,
OPUEHTUPOBAaHHBIX Ha CIEUUATbHOCTH B 00JacTd HMH(POPMALMOHHBIX TEXHOJOTHH U
WH)XCHEPHBIE CHEIUAIBHOCTH, yYacTHE B IIPOEKTHOM M HCCIIENOBATEIbCKON JEATEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMH HANpaBJICHUSIMH OTpaciu WH(OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI, MOJArOTOBKY K Yy4YacTHIO B OJIMMIIMAAaxXx M caadye EauHOro rocynapcTBEHHOTO
’K3aMeHa Mo UH(opMaTuke.



[TocnenoBarenbHOCTh M3YyUEHHUST TEM B TpEIENax OJHOTO Troja OOYYeHHs] MOXKET OBITh
M3MEHEHa 10 YCMOTPEHHMIO YUYWTENsl MpH MOJArOTOBKE paboyeil mporpaMMbl UM IMOYPOYHOTO
MJIAaHUPOBAHUSL.

OO01iee 4rCIIo YacoB, PEKOMEHIOBAaHHBIX I M3ydeHusi nHpopmatuku — 272 gaca: B 10
kiacce — 136 yacoB (4 yaca B Hezent0), B 11 kinacce — 136 yacoB (4 yaca B HECIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Hudposasg rpaMOTHOCTH

TpeGoBanus TEXHUKH OE30MACHOCTH M TMTUEHBI MPU paboTe ¢ KOMIIBIOTEpaMH U IPYTUMHU
KOMITOHEHTaMH IU(PPOBOTO OKPYKEHUSI.

[Tpunuuner paboOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXHUTEKTypa ¢oH
Helimana. ABTOMaTH4ecKo€e BBIIIOJHEHUE IPOrpamMMbl IiporeccopoM. OnepaTuBHasi, IOCTOSHHAS
U JonroBpeMeHHas mamsaTb. OOMEH NaHHBIMU C MOMOIIbI0 MMH. KOHTposiepsl BHEIIHUX
ycTpoicTB. [IpsAmoii 1ocTym K naMsaTH.

OCHOBHbIE TEHJEHUMU pPa3BUTUS KOMIBIOTEPHBIX TexHosioruil. IlapannenbHble
BbIUMCIIeHUs.  MHoromporeccopubie  cuctembl.  CynepkommbioTepsl.  Pacrpenenénnbie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIBIINX AaHHBIX. MoOUIbHBIE ITU(POBLIE YCTPOHCTBA
U HUX PpOIb B KOMMYHHUKalUUAX. BcTpoeHHble KOMIBIOTEPBL. MUKPOKOHTPOIIIEPHI.
PobGoTu3npoBanHble MPOU3BOICTBA.

[IporpamMHOEe  obOecriedeHHEe KOMIBIOTEPOB W KOMIBIOTEPHBIX  CHCTEM. Bujisl
MPOrpaMMHOr0 o0ecredeHus M ux HazHadeHne. OCOOEHHOCTH MPOTPaMMHOIO OOecTeyeHHs
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MNPOrpaMMHOE
obecnieuenue. OnepanMoHHbIE CHUCTEMBbL. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcTamisamus u
JEUHCTAJUISILIUS IPOrPaMMHOI0 00€CIIeUeHHUS.

®daiinoBbie CUCTEMBI. [IpUHIUIIBI pa3MeleHUs 1 UMEHOBaHUS (aiiIoB B JOJITOBPEMEHHON
namsatu. [llabnons! 11s onucanus rpymn (aityios.

[TporpammHuoe obecnieuenue. JIneH3upoBanue MporpaMMHOro odecredeHust U HuGpPOBbIX
pecypcoB. IlpompuerapHoe u cBoOOIHOE IporpaMMHoOe obecrieueHne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAHHE MPOTrPAMMHOTO OOecreueHuss M HUQPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHojarenbcTBOM Poccuiickoit ®enepauuu 3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOTPAMMHOI0 00ecredeHus U U(POBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUSI W annapaTHble KOMIIOHEHTbI KOMIIBIOTEpPHBIX ceTel. (CereBble
npotokoiel. Cetb UuTepHer. Anpecarus B cetu Muatepuer. [Iporokonsl cteka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacerm ¢ noMmompbro  Macok  nmoacereil.  CereBoe
agMuHUCTpUpoBaHue. [lomydeHue AaHHBIX O CETEBBIX HACTpOMKax KommbroTepa. [IpoBepka
HaJU4Ms CBSI3M C y37I0M ceTH. OnpeiesieHue MapiipyTa JIBHKEHHS TaKETOB.

Bunst nestensnoct B cetu Uurtepuer. CepBuchl UHTepnera. ['eomHdopmanmoHHbie
CUCTeMBbI. [ €oNOKaIlMOHHBIE CEePBUCHI PEaJbHOTO BpPEMEHH (HAmpHUMep, JOKAIus MOOHMIBHBIX
TeleQOHOB,  OINpEAENIeHUE  3arpy’KEHHOCTH  aBTOMAarucrpajiei),  HMHTEpHET-TOPIOBII,
OpoHMpOBaHUE OMJIETOB U TOCTUHHUII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCH U yciyrd. ColuanbHble CETH — OpraHu3anus
KOJUJIEKTUBHOTO B3aMMOJICHCTBHS M oOMeHa JaHHbIMH. CeTeBOW ITHKET: MpaBHiia MOBEICHUS B
kuOepnpoctpancTBe. [IpoGiemMa mnoyMHHOCTH ToMydyeHHOW uHGpopManuu. OTKpBIThIE
0o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble W DKOHOMHYECKHE  yrpo3bl, CBSI3aHHbIE C  KCIIOJIb30BaHUEM
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOIOTUN. O01IHe mpodieMbl 3aUThl HHOOPMALIUN U
uH(popMalmoHHOM Oe3omacHocTtu. CpencTBa 3amMTHl  MHQOpPMAMM B KOMIIbIOTEpaAX,
KOMIIBIOTEPHBIX CETSIX W aBTOMATH3UPOBAHHBIX WH(MOPMAIMOHHBIX cHcTeMax. l[IpaBoBoe
obecrieueHrne NHPOPMAITMOHHON O€30MaCHOCTH.

[IpenoTBpalieHrie HECAHKIIMOHHUPOBAHHOTO JOCTYMA K JUYHOH KOH(UIEHIIMAIBHOM
uH(poOpMallMK, XpaHslUlelcs Ha TEepCOHATLHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPOWMCTBAaX.
BpenonocHoe mnporpaMMHoe oOecriedeHHe M CrocoObl OOphObI ¢ HUM. AHTHBHPYCHBIE
nporpaMmmsel. Opranusanus JUYHOTO apxuBa nHpopmaiuu. PesepsHoe konupoBanue. [laponbHas
3alluTa apXuBa.



Iudpoanue ganHpix. CUMMeTpu4Hble U HecuMMmeTpuuHble mudpsl. [Hudpsr npocroit
3amensl. [udp Lezaps. Hudp Bwkenepa. Anropurm mudpoBanust RSA.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

WNudopmanus, nanusie ¥ 3HaHuA. MHPOpPMaLMOHHBIE MPOIECCH B MPUPOJAE, TEXHHUKE H
o01iecTBe.

HenpepbiBHbIE M TUCKpPETHBIE BEIMYMHBI U CUTHaibl. HeoOX0AMMOCTh IUCKpETH3aLUuU
uHpOpMalUY, IpeJHa3HAuYeHHOM JUIsl XpaHeHus, Inepenaud M o0paboTkM B IM(POBBIX
CUCTEMAX.

JlBonuHOEe KOomupoBaHHE. PaBHOMEpHBIE U HEpPaBHOMEpPHbIE KOABL. JlekoaupoBaHue
COOOILIEHUH, 3allUCAaHHBIX C IIOMOLIbI0 HEpaBHOMEPHBIX KozaoB. Yciosue dano. IlocTtpoenue
OJIHO3HAYHO ACKOIUPYEMBIX KOZOB C IIOMOLIbIO JAepeBa. EIMHUIBI M3MEPEHUs KOJIMYECTBA
uHpopmanuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJINYEeCTBA MH(OPMAIIH.

Cucremsl cuncnenus. Pa3BépHyTas 3amuch LENbIX M APOOHBIX YMCEN B HNO3MLMOHHOM
cucreMe cuncienusi. CBOMCTBAa MO3UIIMOHHOM 3allUCH YWCIA: KOJMYECTBO IU(p B 3aIlCH,
IIPU3HAK JCIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIICHHsA. AJTOPUTM IE€peBOJa LIEJIOro
ymciia u3 P-nYHON CUCTEMBI CUMCIIEHUS B JECITUUHYIO0. AJICOPUTM NIepeBojia KOHEUHOUM P-nuHoM
JIpoOu B IECATUYHYIO. AJITOPUTM MEPEBOA LEJIOr0 YKciaa U3 JECATUYHON CUCTEMbl CUMCIICHUS
B P-uunyto. IlepeBoa KOHEUHON necsaTHUUHOM aApoOu B P-nunyro. /[BomuHas, BOocbMepHuHas U
HIECTHAIATepUUHasi CUCTEMbl CUMCIICHHUS, CBA3b MEX1y HUMU. ApudMeTHdecKkue ornepauuu B
MO3UIMOHHBIX CHUCTEMAax CUMCJIEHMs. TpoudHasi ypaBHOBEUIEHHAs CHUCTEMa CYUCIICHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue TtekctoB. KomupoBka ASCII. OpnoOalitHeie koaupoBku. CraHumapT
UNICODE. Konupoka UTF-8. Ompenenenrie uHGOpMaMOHHOTO 00BEMA TEKCTOBBIX
COO0O0ILIEHUH.

KonupoBanue uzoOpaxkenuil. OneHka nHGOPMALMOHHOTO 00bEMa rpaduyeckux JaHHbBIX
IpY 33JaHHBIX pa3pelIeHnu W TIyOMHE KOoAMpoBaHUS IBeTa. L[BeToBhle Mozenu. BexTopHoe
kogupoBanue. opmater rpaduyeckux ¢ainoB. Tpéxmepras rpaduka. OpakranbHas rpaduka.

KomupoBanue 3Byka. OrneHka HHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX [AHHBIX IIPU
3aJJaHHBIX YaCTOTE AUCKPETU3ALMH U PA3PAIHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHatue BbickasbiBaHUs. BrickasbiBaTenbHble (HOpMBI (TPEIUKATHI).
KBaHTOpBI CyI1€CTBOBaHUS U BCEOOITHOCTH.

Jlormueckue omneparuu. Tabnuusl nctuHHOCTU. Jlormueckue BbIpaxkeHMs. Jlornueckue
ToXkaecTBa. JloKa3aTrenbcTBO JIOTMUECKUX TOXKJIECTB C TIOMOIIbI TaOJUI[ HMCTUHHOCTH.
Jlormueckue onepanuy 1 ONepanuy HajJ MHOXKECTBAMHU.

3aKkoHbl anaredphl JIOTMKU. DKBHUBAJEHTHBIE NMPeoOpa3oBaHUs JIOTUYECKUX BBIPAXKEHUIL.
Jlornyeckue ypaBHEHUS U1 CUCTEMbI YPaBHEHUH.

Jlornueckue (QyHKIMHU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTMYECKMX (QYHKIUI OT
KOJIMuYecTBa apryMeHToB. [lonHbIe cucTeMbl TOTHYeCKUX (PYHKINH.

Kanonnueckue ¢opmbl Joruyeckux BbIpaxkeHUH. CoBepIIECHHbIE IU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMbI UX TOCTPOEHUS MO TaOJINIIE UCTUHHOCTH.

Jlornueckue aneMeHTHl B cocTaBe kommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHbiil
cymmarop. lloctpoeHme cxemM Ha JOTMYECKHMX 3JIEMEHTax 10 3aJaHHOMY JIOTHYECKOMY
BBIPAXEHHIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHUSI T10 JIOTUYECKOU CXEME.

[IpencraBieHue LENbIX YUCEN B MaMATH KoMIbloTepa. OTpaHUYEeHHOCTh AHAara30Ha Yncel
[P OTPaHMYEHUHN KoJIM4YecTBa pa3psnoB. llepenonHeHne paspsanHoil ceTku. be33sHakoBble U
3HAKOBBIC TaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN JOMOTHUTEIBHBIA KOJ OTPUIIATEIBLHBIX YUCE.

[ToGutoBbIe sOrMYeckue omnepauuu. Jlornueckuit, apupMeTHUecKUl W IUKINYECKUN
casuru. udposanue ¢ moMoIbio NOOGUTOBOM onepannu «uckioyatomee NJIN».

[IpencraBineHne BEHIECTBEHHBIX 4YHCEN B IaMATH KOMIBIOTEpA. 3Hadamas 4YacTb U
NopsAaOK uMcna. Jluama3oH 3HAUeHMH BeIIECTBEHHBIX uucend. [lpoOnembl XpaHeHuUs



BCIICCTBCHHBIX YHCCJI, CBA3AHHBLIC C OpaHUYCHUCM KOJMYCCTBA pPa3psA0B. Brinonnenue
onepaunﬁ C BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUEC OII0OK IIpH BEIYUCIICHUAX.

AJITOPUTMBI H IPOrpaAMMHPOBaHHE

Omnpenenenre BO3MOXKHBIX PE3YyJIbTaTOB PaOOTHI MPOCTEHIIUX aNTrOPUTMOB YIPABICHHUS
UCTIOJIHUTENIIMU U BBIUMCIIUTENIBHBIX aJIrOpuUTMOB. OIlpesiesieHue HCXOIHBIX JAaHHBIX, MpU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMBI pe3yJibTar.

Oranbl pelleHus 3ajad Ha KoMmmbroTepe. VIHCTpyMeHTalbHBIE CpENCTBAa: TPAHCIATOP,
OTHamIuK, npopuaupoBmMK. Kommwisiuus u uWHTEepHpeTauus mporpamMm. BupryanbHbie
MaIlUHBI.

WuTerpupoBanHas cpeaa paspaborku. Metonasl orTiaaku mnporpaMM. Vcmonb3zoBaHue
TpaccUpoBOYHbIX Tabnuu. OTiagouHslii BeIBOJ. [lomaroBoe BbINOJHEHHE MporpaMmsbl. Touku
octaHoBa. [IpocMOTp 3HauUEHUH IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl DaHHBIX: LETOYHUCICHHEIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. BerBienus. Crnoxsble yciaoBus. L{ukiiel ¢ ycioBuem.
[Muknsl o nepeMeHHOH. B3anmo3zaMeHseMOCTh pa3iMyHbIX BHJIOB LIMKIOB. VIHBapHaHT IMKIIA.
CocraBieHue UKJIa C UCIIOJIb30BAHUEM 3apaHee ONpeIeIEHHOIO MHBApUaHTa IUKIIA.

JlokymeHnTupoBanue nporpamm. Vcnonbs3zoBaHue KoMMmeHTapueB. [loaroroBka onucaHus
[IPOrpaMMbl U HHCTPYKLIUHU JJIs IOJIb30BATEsL.

Anroput™mbl 00pabOTKM HATYpajbHBIX YHCEN, 3aIMCAHHBIX B IMO3MLIMOHHBIX CHUCTEMax
CUMCIICHUS: pa3OueHHe 3amucu 4YHcia Ha OTHENbHBIE UUQPBI, HAXOXKIACHHE CYMMBI |
npou3BeIeHUs IU(p, HAXOXKISHNE MAKCUMAIbHOW (MUHUMAJIBHON ) ITU(PBI.

Haxosxaenue Bcex MpocThIX YUCEN B 33JaHHOM Juana3oHe. [IpeacraBineHue ynciaa B BUIE
Ha0opa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BE/IEHUS B CTEIEHb.

O6paboTka maHHBIX, XpaHsammxcs B (ainax. TexcToBbie U 1BoMYHBIE (aiinbl. DaiinoBsie
nepeMeHHsble ((aiinoBbie ykazatenu). Urenue u3 ¢aiina. 3anuch B aiin.

Pazbuenue 3amaun Ha nmomzamaudu. [loamporpammel (iporieaypsl u GyHKIHH). Pexypcus.
PexypcuBHble 00BbekThl ((paxTainsl). PexypcuBHble mpouenypsl u ¢yHkuuu. Vcnonab3zoBaHue
CTEKa JJIsl OpraHU3alui PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue craHAapTHOM OMONIMOTEKM s3blka IMporpammupoBanus. [loaxitoueHue
OMOIMOTEK MOANPOrpaMM CTOPOHHHUX Ipou3BoauTENed. MOAYNIbHBIM NPUHIUI TOCTPOCHUS
IIPOrPaMM.

Uucnennsle MetoAbl. TouHOoe M NpUOMMKEHHOE pelieHus 3agaud. UucieHHble METOAbI
peleHnsl ypaBHEHM: MeToj mnepebopa, MeTOJ TOJOBUHHOrO jeneHus. IlpubnmkénHoe
BBIUMCJIEHUE JJIUH KpUBbIX. Brlunciienue miomanei Guryp ¢ moMouibl0 YHUCIEHHBIX METOJO0B
(MeTo MPSIMOYTOJIBHUKOB, MeTO/| Tpanenuii). Ilonck Makcumyma (MUHUMYMa) QYHKIIMH OJJHOM
NEPEMEHHOI METO10M IIOJIOBUHHOTO JIEJIEHUSI.

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIE PYHKIMM s3bIKA MPOTrPaMMHUPOBAHUS IS
00pabOTKHM CHMBOJIBHBIX CTPOK. AJITOPUTMBI OOpPaOOTKM CHMBOJIBHBIX CTPOK: TOZACUET
KOJINYEeCTBA MOSIBICHUH CHMBOJIa B CTpPOKE, pa30MeHHEe CTPOKM Ha CJIOBa MO MPOOETbHBIM
CHMBOJIaM, IIOMCK IOACTPOKM BHYTPU JaHHOM CTPOKM, 3aME€Ha HaWJCHHOM IMOJCTPOKM Ha
JpYyryio cTpoKy. I'eHepanus Bcex CIOB B HEKOTOPOM ajiaBUTE, YIOBIETBOPSIONIUX 33aHHBIM
orpanuueHusiM. [IpeoOpa3zoBaHue uncia B CUMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIIEOBAaTEIILHOCTH 4YHcel. Bbruncienne oO0OOIIEHHBIX XapaKTEPHCTUK
AIIEMEHTOB MAacCHBa WM YHUCJIOBOM IOCIENOBATEIbHOCTU (CYMMBI, MPOU3BEAEHHUS, CPEIHETO
apu(METHUECKOro, MUHUMAJIBHOTO W MAaKCHMAaJIbHOTO 3JEMEHTOB, KOJMYECTBA 3JEMEHTOB,
YIOBIIETBOPSIONINX 33JTAaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CoprupoBka ogHOMepHOro maccupa. IIpocTele MeTOABl COPTHPOBKM (METOJI Iy3bIpbKa,
MeTO]I BbIOOpa, copTUpOoBKa BcTaBkamu). CopTHpOBKa ciiMsHUEM. beIcTpas copTupoBKa MaccuBa
(amroputm QuickSort). JIBOMUHBIN MOMCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymepHbIe MaccuBBl (MaTpHIlbl). AJTOpUTMBI 00pabOTKHM JBYMEPHBIX MAaCCHBOB:
3al0JIHEHUE JBYMEPHOIO YHCIOBOIO MaccHBa IO 3aJaHHBIM IIpaBWJIaM, IOHUCK 3JIEMEHTa B



ABYMCPHOM MACCHUBC, BLIYUCIICHUC MAaKCUMYyMa (MI/IHI/IMYMa) U CYMMBI 3JICMCHTOB JIBYMCPHOTO
MacCHBa, IIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MACCHBA.

NudopmaninoHHbIe TEXHOJIOTHH

TexcroBeiii poueccop. PenaktupoBanne u gpopmaruposanue. [Iposepka opdorpadun n
rpamMaTukd. CpeacTBa NMOMCKAa W aBTO3aMEHBI B TEKCTOBOM Iporeccope. lcmomb3oBanue
cruneil. CTpyKTypupOBaHHBIE TEKCTOBbIE NOKyMeHTHl. CHOCkH, ornaBieHue. KosuiektuBHas
paboTa ¢ TokyMeHTaMu. IHCTpyMEeHTHI perieH3npOBaHus B TEKCTOBBIX Iporeccopax. ObmayHble
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuna nutupoBaHuss UCTOYHUKOB U O(POPMIICHUS
o6ubmmorpaduyeckux ccputok. OopmileHHE CTIMCKA TUTEPATYPhl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEpCTKOM TekcTa. TexHuyeckwe cpeacTtBa BBoja TekcTa. CrHenuanu3upoBaHHBIE CPEICTBA
PEIaKTUPOBAHMS MaTEMAaTHYECKUX TEKCTOB.

Amnanu3 nanabix. OCHOBHBIC 3a/1a4M aHAJIN3a JaHHBIX: IPOTHO3UPOBAHUE, KIaccu(uKanus,
KJIacTepu3anus, aHaau3 OoTkiIoHeHHH. [locnenoBarenbHOCTh pelIeHUs 3aay aHauM3a AAHHBIX:
cOOp TMEepBUYHBIX JAHHBIX, OYMCTKA M OLEHKA KAayecTBa JAaHHBIX, BBIOOP W/WIM TOCTPOCHUE
MOZIeTH, MpeoOpa3oBaHUE [AHHBIX, BH3YyaJH3alMs [aHHBIX, WHTEPIPETALHS PE3YJIbTaToB.
[IporpaMMHBIE CpeICTBAa M HMHTEPHET-CEPBHUCHI JUII OOpaOOTKM W TIPEACTABICHUS JTAHHBIX.
bonbime nannbie. MammHaHOE 00yueHHe. HTeuIeKTyanbHbIi aHAIN3 TaHHbIX.

AHaIM3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOnui. BelumcieHne cymMbl, CpeaHEro
apu(pMETHYECKOro, HaumOoNbIIero (HaMMEHBIIET0) 3HAYCHUs JWana3oHa. Beramcienue
K03 uIMeHTa KOppENsUH ABYX PAIOB AaHHBIX. [locTpoeHme cTONOUaTHIX, JTUHEHYATHIX U
KpyroBbix quarpamm. [locrpoenne rpadukoB ¢pynkumii. [logOop muHuN TpeHna, penieHue 3a1a4d
POTHO3UPOBAHUS.

YucneHHoe pelleHue ypaBHEHMH C MOMOIIbI0 Mojadopa mnapamerpa. OnTumuzanus Kak
MOWCK HAWIYUIIEr0 pelIeHUs B 3aJaHHBIX yciuoBusx. LlemeBas (yHKIWS, OTrpaHUYCHHUS.
JlokanpHbIe W TI00aJIbHBI MUHHUMYMBI I1€J€BOM (GyHKIuH. PermieHue 3amad onTUMH3aLuM C
MIOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIIACC

Teopernueckne 0cCHOBbI HHGOPMATHKHU

Teopernueckne MOAXOIbl K OLIEHKE KoyMdecTBa HMH(OpManuu. 3aKoH aJJUTHUBHOCTH
uHpopmanuu. Gopmyna Xaprnu. Mapopmanus u sepositHocTs. @opmyna LllenHona.

Anroputmsl cxatusi JaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKAaTHUS JAHHBIX C MOTEPSAMU. YMEHBIIEHHE TJIyOMHBI KOJUPOBAaHUS IIBETA.
OcHosHuble uzaen anroputmos cxatus JPEG, MP3.

CkopocTh meperaud JaHHBIX. 3aBUCUMOCTb BPEMEHM Iepeladd OT HH(POPMAIOHHOTO
00bEMa JTaHHBIX U XapaKTEpUCTHK KaHana CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK MpHU
nepenave AaHHbIX. Kopl, mo3BossonMe 00HApyKUBAaTh U UCIPABIATH OMIMOKH, BO3HUKAIOLINE
npu nepegaye naHHbIX. PaccrosHue Xsmmunra. Koguposanue c¢ moBTopeHueM OutoB. Kopabl
X5MMHMHTA.

Cucrembl. KoMmoHeHThl cucteMbl U uX B3aumojeiictBue. CucTeMHbIH >PQeKT.
Vnpasnenue kak uHGOpMaIMOHHBIN riporiecc. OOpaTHas CBA3b.

Monenn u  mopenupoBanue. llens  MopenupoBaHusa. COOTBETCTBHE  MOJEIH
MOJIETUPyeMOMY OOBEKTY WJIM TpOILEecCy, eI MoJenupoBaHus. Dopmanusanusi TpUKIaTHbIX
3az1ad.

[IpencraBienue pe3yinbTaTOB MOJAETUPOBAHUS B BUAE, YIOOHOM MJisi BOCHPHUSATHUS
yenoBekoM. ['paduueckoe nmpeacTaBieHne JAHHBIX (CXeMbl, TaOIHIIbI, TpaduKn).

I'padbl. OcHoBHble moHATHA. Bunel rpados. Onucanue rpadoB ¢ MOMOUIbIO MaTpPHIL
CMEXKHOCTH, BECOBBIX MATpHII, CIIUCKOB CMEKHOCTH. PelleHue anropuTMHUYecKux 3ajad,
CBSI3aHHBIX C aHaIM30M TpadoB (IOCTPOCHHUE ONTUMAIBHOIO IYTH MEXAY BepIIMHAMU Tpada,



OIpElEICHUE KOJIMYECTBA paA3JIMYHBIX IIYyTE€Hd MEXAY BEpIIMHAMU OpPUEHTUPOBAHHOTO
aIUKJIMYECKOro rpada).

Hepesbs. bunapuoe nepepo. Jlepebs moucka. CrocoObl 00xona aepesa. [Ipeacrapnenue
apuMeTHYeCKUX BBIPAKEHUN B BHJE AepeBa. JIMCKpeTHble UIpbl ABYX HIPOKOB C IOJHOMN
uHpopmanueit. Iloctpoenue pepeBa mnepebopa BapUAHTOB, OMKMCAHHE CTPATETUU WIPHI B
TabinyHON (hopme. BBIMTPHIIIHBIC U MPOUTPHILIHBIC TO3UIMH. BHIUTPHILIIHBIE CTPATErHH.

CpencTBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCH MAIIMHHOTO MEPEBOa U PACIIO3HABAHUS
yctHOM peun. KoruutusHble cepBuchl. UneHTHHKAIUSA U TOUCK U300paKeHUH, paclio3HaBaHue
mun.  CamooOyuaroruecs: CUCTeMbl. VICKYCCTBEHHBIM HWHTEIUICKT B KOMIIBIOTEPHBIX HIpax.
Hcnonp30BaHWe  METOJOB  HCKYCCTBEHHOIO  HWHTEIJIEKTa B OOyYarOmIMX  CHCTEMax.
Hcnonk30BaHWe METOJOB MCKYCCTBEHHOI'O WHTEIUICKTAa B POOOTOTeXHHKE. MHTEpHET Belel.
[lepcrieKTUBBI Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIJIEKTYaIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI H IPOrPAaMMHPOBAHHE

dopmanusanus NOHATUA anropurma. MammHa ThIOpHHIa Kak yHUBEpCAJIbHas MOJEIb
Bbluncienuil. Teauc Yeépua—Twropunra.

OrneHka CIOXKHOCTH BBIYHCICHHNA. Bpemst paboTel U 00BEM HCIIONB3yeMON NaMsTH, MX
3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OIleHKa aCUMOTOTUYECKOW CII0)KHOCTH
ITOPUTMOB. AJITOPUTMBI MOJUHOMHAIBHOU cioxHocTU. IlepebopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7a4u, KOTOPbIE UMEIOT PA3JIUYHYIO CIO0XKHOCTD.

[Torck mpOCTBIX 4MCEd B 3aJaHHOM JUANa30HE C IOMOIIBI0 AJITOPUTMA «PELIETO
Opatochenar.

MHoropa3psgHble eJble YUCIIa, 3a/1a41 JITUHHON apu(METHKH.

CnoBapu (accolMaTUBHBIE MAacCHUBbI, OTOOpaxeHus). Xom-tabauubl. [locTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps IS 33JaHHOTO TEKCTa.

Creku. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BbIpaskeHMs. Bbruncienue apupmMeTnyeckoro
BBIPA)KEHUS, 3aIMCAHHOTO B MOCT(GUKCHOM hopme.

Ouepenu. Mcnonp30Banue ouepenu A1 BpEMEHHOIO XPaHEHUS JAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHre MHUHMMAaIBLHOTO OCTOBHOTO J€peBa B3BEIICHHOTO
CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomnyecTBo pa3nuuHbIX IMyTeld MeXIy BEepLIMHAMHU
OPUEHTUPOBAHHOTO AlUKINYecKoro rpada. Anroput™m JleWKCTpsl.

JlepeBbs. Peanusanus nepeBa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. J{BoMuHbIe (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa Aisl 3aJaHHOTO apu(MeETHYecKoro BbIpakeHHs. PexkypcuBHbIE
aIropuTMbI 00x0/a fepeBa. Mcnoab3oBaHMue CTeKa U odepen A 00Xo0/1a 1epeBa.

JluHamuueckoe MNpOrpaMMHUPOBAHHME KaK METOJ pelIeHHsl 3a7ad C COXpaHEHUEM
IIPOMEXYTOUHBIX  PE3yJbTATOB.  3aJaud, pelmaeMble C  [OMOIIBK  JUHAMHYECKOTO
POrPaMMUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (DYHKIMH, MOJCYET KOJIMYECTBA BapHUAHTOB,
3a/1a4i ONTUMH3ALIH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHud. OOBEKTHI U KJaccChl.
CoiicTBa n MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. MHKancynauus, HacieqoBaHue, moJauMophusm.

Cpenpl ObIcTpoil pa3paboTku mporpamm. IIpoexkTtupoBanue uHTepdeiica moiab3oBaTes.
Hcnonb30BaHne TOTOBBIX YIPABIIsEMbIX AJIEMEHTOB /71l IOCTPOEHUsI HHTepQelica.

00630p A3bIKOB TporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBAHUS.

HNupopmManoHHbIE TEXHOJTOTHH

OTanbl  KOMITBIOTEPHO-MAaT€MaTUYECKOr0  MOJCIMPOBAHUA:  TOCTAHOBKA  3a/1a4H,
pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIENIN, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAJIN3 PE3yIbTaTOB
MOJIETUPOBAHUS.

JuckpeTuszanus Tpd  MaTEMATHUYECKOM MOJEIMPOBAHUU HEINPEPBIBHBIX IPOLIECCOB.
MopenupoBanue ABWXKEHHUS. MoJenupoBaHue OHOJIOTHUYECKUX CHUCTEM. MaTemMaTH4ecKue
MOJIETU B OKOHOMUKE. BBIYMCIAUTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMHU.



OO0OpaboTka pe3yinbTaTOB J3KCIepuMeHTa. MeToJ HauMeHbIIUX KBaapatoB. OIleHKa
YHCIIOBBIX TAPaMETPOB MOJEIUPYEMBIX 00BEKTOB U MpolieccoB. BoccTaHoBIeHNE 3aBUCUMOCTEN
M0 pe3ybTaTaM IKCIIEPUMEHTA.

BepostHoctHbie Moaenu. Metoaslt Monte-Kapio. MmuTannoHHoe MOJEIMpOBaHUE.
CucTeMbl MacCOBOTO 0OCTYKHBAHUS.

TaGmuunbie (pensiuoHHbIC) 0a3bl NaHHBIX. TabiauIa — MpeacTaBiICHUE CBEISHUN 00
OOHOTHIHBIX OOBekrax. [lome, 3amucek. Kiorou Tabmumel. Pabora ¢ roroBoii 0a3oii HaHHBIX.
3anonnenue 6a3bl naHHBIX. [lonck, copTupoBKa U (QHUIbTpalMs TaHHBIX. 3alIPOCHl HA BBIOOPKY
JIAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiembie 1moJjis B 3arpocax.

MHuororabnuunble 0a3bl JaHHBIX. THUIBI CBS3ed MEXay TabnuiamMu. BHEmHHMA KIrod.
[{emocTHOCTH 06a3bl JAaHHBIX. 3AMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. [lonsiTue o cepBepHO U KIMEHTCKOM YacTax cairta. TexHosorus
«KIJIUEHT — cepBepy, €€ nocTonHcTBa U HepocTaTku. OcHOBHI A3blka HTML u xackagHbix Tabauig
cruneit (CSS). Cuenapuu Ha si3bike JavaScript. @opmer Ha BeO-cTpaHUIIe.

Pa3memenue BeO-caiiToB. Ycinyra XxocTuHra. 3arpyska ¢aiioB Ha CailT.

BBoa n300paskeHuit ¢ MCHOJB30BaHUEM PA3IUYHBIX LU(POBBIX YCTPOUCTB (LU(POBHIX
¢doToannapaToB U MUKPOCKOIIOB, BUIEOKAMEP, CKAHEPOB U JIPYI'HX YCTPOMCTB). I'paduueckuii
penaktop. Paspemenne. KaapupoBanue. VcmpaBieHue mepcrneKTHBBL. [ uctorpamma.
Koppekuust ypoBHe#, koppekius 1Bera. OOeciBeUMBaHKME [BETHBIX H300pakeHHWi. Peryis.
Pa6ota ¢ ob6mactsimu. OUIBTPHIL.

Mpmorocnoiinsie u3zoOpaxkeHus. TekcroBble cinou. Macka cnos. Kananbl. Coxpanenue
BblieTIeHHOW oOmactu. [loaroroBka wimmocTpaumii  ansi  BeO-caliToB.  AHUMHpPOBaHHbBIC
U300paxeHUsl.

Bektopnas rpaduka. [IpumutuBel. M3meHeHue mnopsiika >JIeMEHTOB. BripaBHUBaHUeE,
pacnpenenenne. ['pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX PUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paskeHUH.

[TpuHIMIIBI TTOCTPOEHUS M PEAAKTUPOBAHUS TPEXMEPHBIX Mojeseld. CeTouHble MOJIEIH.
Martepuansl. MonenupoBaHue UCTOYHHKOB oOcBemleHus. Kamepsl. AITUTHBHBIE TEXHOJIOTHUHU
(3D-npunTepsI). [ToHsATHE O BUPTYAILHOM PEaTbHOCTH M AOTIOJIHEHHOW PEaIbHOCTH.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBbI
O UH®OPMATHUKE (YITJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH OOYyYaromuxcs
PYKOBOACTBOBaTbCd  CHOPMUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOM
[ICHHOCTHBIX ~ OpPHEHTAIMi{, TO3UTUBHBIX BHYTPEHHHX YOEXKACHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCUHCKOT0O OO0IIECTBa, paCHIMPEHUE KU3HEHHOTO OIBITAa M OIbITa
NEeSITeIbHOCTH B MpPOIECCe pealu3allMd  CpeICTBAaMHM  y4eOHOro MpenMeTa OCHOBHBIX
HAIPaBJICHUIN BOCIIUTATEILHOMN 1€ATEIbHOCTH.

B pesynprare m3yueHuss mHOOpPMATHKH Ha YpPOBHE CpeAHEro oO0Iiero oOpazoBaHUs Y
oOyuarotierocst 6yayT chopMUPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThI:

1) rpamaaHCKOro BOCIUTAHMS:

OCO3HAHHE CBOUX KOHCTHUTYI[MOHHBIX TpaB M OOSA3aHHOCTEH, yBa)K€HUE 3aKOHA U
NPaBOMOPSIIKA, COONIOJIEHHNE OCHOBOMOJATalOIIUX HOPM HMH(OPMAIIMOHHOTO TMpaBa W
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

TOTOBHOCTh MPOTHBOCTOSITH HJCOJOTMH SKCTPEMH3Ma, HAIMOHAIN3Ma, KCEHO(pOOHUH,
TUCKPUMHUHAIIMA TI0 COIMAJIbHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM TPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NATPHOTHYECKOTO BOCTIUTAHUS S

[IEHHOCTHOE OTHOIIEHHE K MCTOPUYECKOMY HACIEIUI0, NOCTHXKEHUsM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTUSAX, TOHMMAaHUE 3Ha4YeHHs MHPOPMATHUKM KaK HAYyKH B IKU3HU
COBPEMEHHOTO 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYAChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM 4Hclie B ceTH VIHTepHeT;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICEHWE K MHUPY, BKIIOYAs ACTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPHHUMATh Pa3jIMYHbIE BUIBI MCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
UCIIOJIb30BaHUU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uuecKoro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh 3/I0pOBOrO U 0e30macHOro obpa3a KHU3HH, OTBETCTBEHHOI'O
OTHOLIEHUSI K CBOEMY 3/I0pOBbIO, B TOM YHUCIIE 3a CUET cOoOJ0/IeHus] TpeOboBaHui Oe3omacHOM
HKCIUTyaTal[MH CPEACTB UH(OPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA;

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K aKTMBHOM J€SATETLHOCTH TEXHOJIOTUYECKOIN 1 COIMAIbHON HANPaBIE€HHOCTH,
CIOCOOHOCTh ~ MHUIMUPOBATH, IUIAHHUPOBATh W CAMOCTOSITENIFHO  BBINOJIHATH — TaKylO
NesITeIbHOCTD;

uHTEepec K cdepam MpoPEeCCHOHAIBHONW NEATEbHOCTH, CBS3aHHBIM C HMH(POPMATHUKOM,
IpOrpaMMUpPOBAaHUEM M HH(OPMAIIMOHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JOCTHXKEHMSAX
HayKd WHQOPMATHKH W HAayYHO-TEXHHYECKOTO Tporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccun U pealn30BbIBATH COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb U CHOCOOHOCTh K OOpPa30BaHHIO U CaMOOOpPA30BAaHUIO HAa MPOTSHKEHUU BCeil
KHU3HH,

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

0CO3HaHME II100AJIBHOI0 XapakTepa IKOJOTHUECKUX MPOoOJIeM U MyTel WX PEelIeHus, B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEN HH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOTO MO3HAHUS:



C(OPMUPOBAHHOCTh ~MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAyKH, JOCTH)KEHHUSAM HAYYHO-TEXHHUYECKOTO Mporpecca U OOLIECTBEHHOH MPaKTHKH,
3a CuéT TOHUMAaHHUA POJIU WH(POPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX IPOLECCOB U
MH()OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHAX LU(POBOIl TpaHChOpManuu MHOTHX cep KH3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HAHUE [EHHOCTU HAYYHOH JEATEeIBHOCTH, TOTOBHOCTh OCYLICCTBIISITH HPOCKTHYIO H
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

B mpomecce JMOCTHXKEHUsI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IIPOrPaMMbI 110
uHpopMaTuke y  OOydYalOUIMXCS  COBEPIICHCTBYETCS  AMOILMOHAIBHBIA  HMHTEIUIEKT,
Hperoiararnmi choOpMUPOBaHHOCTD !

CaMOpEryJIHpPOBaHNS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBAThCSI K HMOLMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlMH, BKJIIOYAIOUICH CTpEMIICHHE K JOCTHXKCHUIO IEIH U YCHEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB, HUCXods U3 CBOUX BO3MO)KHOCT€I71;

IMITIATUH, BKIIOYAIOIICH CIIOCOOHOCTh IOHMMATh AMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATE €T0 IIpH OCYWICCTBJICHHNN KOMMYHUKAIIUH, CIIOCOOHOCTD K COYYBCTBHIO U
COIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIINX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHUA C APYTHMMU
JFOJIbMH, 3200TUTHCSI, TIPOSIBIISITh UHTEPEC U Pa3peIlaTh KOHPIUKTBL

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbTare m3ydeHuss MHPOPMATUKU HA YpPOBHE CPEIHEro 0OLIero oOpazoBaHHs Y
oOyuaromerocsi OyayT CQOPMHPOBAaHBI METAlpPEAMETHBIE pPE3YyJIbTaThl, OTPAKEHHBIE B
YHUBEPCAJIbHBIX y4eOHBIX JEHCTBUAX, a MMEHHO — MO3HABaTeJbHbIC YHUBEPCAJIbHBIC yueOHBIC
NecTBUS, KOMMYHHKATHBHBIE  YHUBEpCAJIbHBIE  Y4eOHBIE  JCHCTBUS,  PEryJISATUBHBIC
YHUBEpCaJbHbIE YUeOHbIE ICHICTBHS, COBMECTHAs AEATEIbHOCTb.

Ilo3naBaTe/IbHBbIE YHHBeEPCAJbHbIE YUeOHbIE T1eHCTBHS

1) 6a3oBble JIOTHYECKHUE eiCTBUSA:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AaKTyaJH3UpOBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMS /U CPaBHEHUS, KiIaccu(UKaIK
1 0000IIIeHHS;

ONpEeNENATh UEIU ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHA B paCCMAaTPUBACMBIX SABJICHUAX

pa3pabaThIBaTh MJIAH PElICHUs MPOOIEMBbI C YUETOM aHAIHM3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMAaTePHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YyJbTATOB LEIISAM,
OLCHUBATb PUCKHU HOCJ'ICI[CTBI/II\/JI JACATCIIBHOCTH,

KOOPJAMHHUPOBATh U BBHIMOJHATH pPabOTy B YCIOBHSIX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BbIe UCCJIEN0BATEIbCKUE IeHCTBHSI:

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIIEOBATENBCKOW U TPOEKTHOW AESITeNbHOCTH, HAaBBIKAMH
paspernieHus: mpoosieM, CTOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TMOUCKY METOJIOB
pelIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B ITO3HAHMUS;

OCYHICCTBIATEL Pa3IUMYHBIC BUABI ACATCIBHOCTH II0 IMOJTYYCHHIO HOBOI'O 3HAHUA, €TI0
WHTEPIIPETAINU, TPEOOPA30BAHUIO U MPUMEHEHUIO B Pa3IMYHbIX Y4eOHBIX CHUTYalUsX, B TOM
YHClie IPU CO3JaHUH YU€OHBIX M COLUAIBHBIX TPOEKTOB;



(dbopMUPOBATh HAYYHBIA TUI MBIIUICHHS, BIAJ€Th HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMH
TIOHATUSIMH U METOJAMHU;

CTaBUTh W (HOPMYIHPOBATh COOCTBEHHBIC 3a/ladyll B OOpA30BATEIBHON NEATEIHHOCTH H
KU3HCHHBIX CHTYallUsX;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U W aKTyaJIM3MpPOBATh 3aJady, BBIIBUTATH
TUIOTe3y €€ pelleHMs, HaXOJWTh AapTyMEHThI JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAJTM3UPOBAThH MOJTyYCHHBIE B XOJIC PEIICHHS 33]]a4l Pe3yJIbTaThl, KPUTHUECKU OI[CHUBAThH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHL N3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIlMsIM, OLIECHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IICJICHANPABICHHBIN TOUCK IEpEeHOca CPEelCTB M CIIOCOOOB ICHCTBUS B
PO ECCUOHATILHYIO CPEeY;

yMETh TMEPEHOCUTh 3HAHMS B  ITIO3HABATENIbHYI0O M  IPAKTHUYECKYl0  00JacTu
KHU3HEICATESILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJ[BUTaTh HOBBIC HJIEH, IpEIUIaraTb OPUTHHAIBHBIC IOAXOJbl W PEIICHUS, CTaBUTh
npoOJIeMBl B 33]1a49H, TOIYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

BJIQJICTh HABBIKAMHU TIOJIy4eHUs HWH(OpPMANMKM W3 KMCTOYHHKOB PA3HBIX  THUIIOB,
CaMOCTOSITENIbHO ~ OCYILIECTBIIATh MOUCK, aHAU3, CHUCTEMATU3alMI0 W HHTEPIPETALUIO
uH(GOPMAIIUU PA3IMIHBIX BHIOB U OPM TPEACTABICHUS;

CO3J1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax ¢ y4éTOM Ha3HAYCHUs HHPOPMALIUU | LIEICBOM
ayJIMTOPUH, BBIOUPAsT ONTHMAILHYIO (GOpPMY TIPEIICTABICHHS U BU3yaU3alliu;

OILICHUBATh JTOCTOBEPHOCTh, JICTUTUMHOCTh WH(OPMAIIUU, €€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh CpPEACTBA WH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHHU3AIMOHHBIX 33/a4 C COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHHUKU O€30MMaCHOCTH, THTHEHBI, PECypcOCOepPEKEHUS, TPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM O€3011acHOCTH;

BJIAJICTh HAaBBIKAMHM pAcllO3HABaHHWS W 3alMThl HUH(pOpMAIMK, HHOOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCeX cdepax KU3HH;

pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOIIEHHWS, MOHMMATh 3HAUEHUE COLUATbHBIX
3HAKOB, PacMO3HABATh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIM U CMSITYaTh KOH(JIUKTHI,

BJIQJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHUS U B3aUMOJICHCTBHS, apTYMEHTUPOBAHHO BECTH
JINAJIoT, yMETh CMSITYaTh KOH(JIUKTHBIE CUTYAIUH;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C MCIIOJb30BAaHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHAsI IeITeIbHOCTD:

MOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAHIHOW U UHIUBUIYAIbHOU PaOOTHI;

BBIOMpATh TEMATHKy UM METOJbI COBMECTHBIX ACUCTBHI C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEN KaXKJ0ro WiIeHa KOJUIEKTHBA;

MPUHUMATh LEIU COBMECTHOM JIESITEIBHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JIEUCTBUSA IO WX JIOCTHKEHHIO: COCTAaBJIATH IUJIAH ACHCTBUH, pacHpenessiTh PO C Y4ETOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJIa M KAXJOTO YYaCTHHKA KOMAHJbI B OOIINI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJIEU C TMO3UIWHA HOBU3HBI, OPUTHHAIBLHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYHICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TMOBCACHUC B PA3JIMUHBIX CUTYyallUuAX,
MMPOABJIATE TBOPUYCCTBO U B006pa}K€HI/I€, ObLITH HMHUIIMAaTUBHBIM.

PeryisiTuBHBIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISTh I1O3HABATEIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYyITUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsM;

pacuIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUI;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IMHUPOKOH SPYIUIIMH B pa3HbIX 001acTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATb
COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIaJICTh HAaBBIKAMU IIO3HABATENILHOW Pe(IEKCHM KaK OCO3HAaHUs COBEpIIAEMbIX JIeHCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, NCIIOIB30BATh MPUEMBI peQIIEKCUU
JUIsl OLIEHKU CUTYyalllH, BBIOOpA BEPHOT'O peIleHMS;

OLICHUBATh PHCKH U CBOEBPEMEHHO MPUHUMAThH PEIICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3YJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

OpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATHh MOTUBBI U pT'YMEHTHI JPYTUX [P aHAJTU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIUH JPYroro YeJIOBeKa.

IMPEAMETHBIE PE3YJIbTATHBI

B mpouecce u3ydenuss kypca uHpOpMaTtuku  yriyonéHHoro  ypoBHa ¢ 10
Knacce 00yJaromuMucs OyayT TOCTUTHYTHI CIeyIOINe PeMETHbIE pe3yIbTaThl:

BJIQJICHUE TMPEACTAaBICHUSAMH O pPOJM HMH(OpPMAIMM M CBS3aHHBIX C HEW IPOIIECCOB B
NOpUpojie, TEXHUKE U OOlIecTBE, MOHATUAMHU «HH(pOpMausy, «MH(OOPMAIMOHHBINA IMpoLEecey,
«CUCTEMA», «KOMIIOHEHTBI CHUCTEMBI», «CUCTEMHBIH 3 (deKT», «MH(OpPMALMOHHAS CHUCTEMay,
«CHUCTEMA YIIPaBJICHUS;

BJIQJICHUE METOoJaMH TMoucka uHpopMmauuu B ceTh VHTepHET, yMEeHHE KpUTHUYECKU
OLIEHUBATh HH(OPMAIIHIO, TOITYYEHHYIO U3 ceTh VHTepHeT;

YMEHHME XapaKTepu3oBaTh OoJblIME JaHHbIE, MNPUBOAUTH NPUMEPbl HCTOYHUKOB HX
NOJYYEeHUsT M HAIpaBJICHMs HCIIOJIb30BAaHUs, YMEHHME KJIACCH(PHUIMPOBATh OCHOBHBIE 3aJjaud
aHaM3a JaHHBIX (IPOrHO3MpOBaHME, KiaccH(UKaIMs, KIacTepu3alus, aHalu3 OTKJIOHEHHH),
MOHUMATh IOCIEI0BATEIbHOCTh PEIICHHs 3a/lau aHalu3a JaHHBIX: cOOp MEpPBUYHBIX JTAHHBIX,
OUMCTKAa U OIEHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHHE MOJENH, MpeoOpazoBaHUE
JAaHHBIX, BU3yaJau3alus JaHHBIX, UHTEPIIPETALINUS PE3YIbTATOB;

MOHMMAaHUE OCHOBHBIX MPUHILHUIIOB YCTPOWCTBa M (YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHApHBIX U  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUUN Ppa3BUTHSI  KOMIIBIOTEPHBIX
TEXHOJIOTHI;

BJIaJICHME HAaBbIKAMH pPAa0OTBl C OINEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMU BHJIAMH
IIPOrpPaMMHOT0 oOecrieueHus AJis peleHus: ydeOHbIX 3a/1a4 110 BEIOpaHHOM ClielnaaIn3aluy;



HAJIMYKME MPEJCTABICHUNH O KOMIBIOTEPHBIX CETAX U UX POJIH B COBPEMEHHOM MHpE, O
0a30BBIX TMPHUHIMIIAX OpraHu3au U (QYHKIUOHUPOBAHUS KOMIBIOTEPHBIX ceTed, 00 00mux
NPUHIUIAX pa3paboTKU U GYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

HNOHUMaHHE yrpo3 MH(OpMannOHHON 0e30IMacHOCTH, HCIIOIb30BAaHHE METOJIOB U CPEACTB
OPOTHBOACUCTBUS OSTHM Yrpo3aM, cOOJIOAeHHE Mep O€30MacHOCTH, MPeIOTBPAILAOIINX
HE3aKOHHOE paclpOCTPaHCHHE IEPCOHAIBHBIX JAHHBIX, COOJIONEHHE TPEOOBAHUN TEXHUKH
0€3011aCHOCTH ¥ TUTHEHBI PU padoTe ¢ KOMIBIOTEpAMH U APYTUMH KOMIIOHEHTAaMH IIH(PPOBOTO
OKpYXXCHHUS, OHMMaHUE MPAaBOBBIX OCHOB HCIOJIb30BaHUS KOMIIBIOTEPHBIX Mporpamm, 0a3
JAHHBIX U paboThl B ceTH HTEpHET;

NOHMMAaHHE OCHOBHBIX IPUHIMIIOB JUCKPETH3alUHN PA3INYHBIX BUAOB HH(OpMAaLuH,
YMEHHUE OTpeneNaTh WHHOPMAIIMOHHBIN 00bEM TEKCTOBBIX, I'pa)MUeCKUX M 3BYKOBBIX JaHHBIX
IpY 33JaHHBIX MTapaMeTpax AUCKPETU3AINU, YMEHUE ONPECIISATh CPETHIOI0 CKOPOCTh Mepeaadn
JTAHHBIX, OLICHUBATh U3MEHEHNE BPEMEHH Tepeiaur IIPH U3MEHEHHH HH()OpMaAIIMOHHOTO 00BhEMa
JIAHHBIX U XapaKTEPHCTHK KaHaJa CBS3H;

YMEHHUE UCIOJIb30BaTh NpPU PEIICHUH 3a/a4 CBOWCTBA TMO3UIMOHHOW 3alliCH YHCEl,
QITOpUTMa TOCTPOCHUS 3allCH 4YHCIa B IO3MLIMOHHON CHCTEME CYHCICHUS C 3aJaHHBIM
OCHOBAHMEM U TIOCTPOCHUS YHCIIa TI0 CTPOKE, COJIEPIKaIIel 3alnCh ATOTO YUCIIA B MTO3UIIMOHHON
CHCTEME CUHCJICHUS C 33JaHHBIM OCHOBAHUEM, YMECHHUE BBIOJIHATH apu(hMETUIECKUE ONEpaIiu
B TIO3MIIMOHHBIX CHCTEMaX CUUCIICHHS,

YMEHHE BBINOJHATh TPEOOPA30BaHMS JIOTUYECKHX BBIPAKEHHUH, HCIOIb3YS 3aKOHBI
anreOppl  JIOTUKH, YMEHHE CTPOWTH JIOTMYECKOE BBIPAKEHHE B JAM3BIOHKTHBHOW U
KOHBIOHKTHBHOW HOpPMalbHBIX (OpMax IO 3aJaHHOW TaOJWIe HCTUHHOCTH, HCCIEI0BaTh
00J1aCTh HMCTHHHOCTH BBICKA3bIBAHMS, COJEPIKAIIEro IEpPEeMEHHBIC, peIIaTh HECIOXKHbIE
JIOTUYECKUE YPaBHEHUS U CHCTEMbI ypaBHEHHUIA;

NOHMMaHWe Oa30BBIX aJTOPUTMOB OOPAaOOTKM YHCIOBOW W TEKCTOBOH WH(MOpMAIMU
(3amuchp ymcen B MO3MLIMOHHON CHUCTEME CYMCICHHUS, HAaXOKICHHE BCEX IPOCTHIX YHCET B
3aJJaHHOM JHaIia3oHe, 00pad0TKa MHOTOPA3PSIIHBIX LENbIX YHCEN, aHAIN3 CUMBOJIBHBIX CTPOK U
JPYTHX), aITOPUTMOB IOWCKA U COPTUPOBKH, YMEHHE OIPEICIATh CIOKHOCTh M3y4aeMbIX B
Kypce ©a30BBIX aJITOPUTMOB (CyMMHPOBaHHE 3JEMEHTOB MacCHBa, COPTHPOBKAa MAacCHUBa,
nepeOOpHBIE aNTOPUTMBI, TBOWYHBINA MOMCK) U MPUBOIUTH MPHUMEPHl HECKOJIBKUX aJITOPHUTMOB
pa3HOM CIIOKHOCTH JIJIsl pEIISHHsI OTHOM 33]1auu;

BJIaJICHHE YHHUBEPCAJIBHBIM SI3IKOM MPOrpaMMHUpOBaHUs Bbicokoro yposHs (Python, Java,
C++, C#), npencraBieHUs MM O 0a30BBIX THIAX JaHHBIX M CTPYKTypaxX JaHHBIX, YMEHHE
UCTOJIb30BaTh OCHOBHBIE YIPABJSIOIIME KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh AaHAIU3
NPEUIOKEHHONW MPOTPaMMBI: OIMPEIENATh PE3yabTaThl PabOTHl MPOTPaAaMMBI TIPU  33JaHHBIX
UCXOJIHBIX [JaHHBIX, OMNpENeNATh, MPH KaKUX HCXOAHBIX JaHHBIX BO3MOYKHO TIOJy4eHHUE
yKa3aHHBIX Pe3yJIbTaTOB, BBIBIATH JTaHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B padoTe
IporpaMMsl, (POPMYIUPOBATH MPEIIOKEHHS 110 YIYUIIEHUIO TPOrPaMMHOTO KOAA;

YMEHHUE CO3[aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBHIE IOKYMEHTHI W JEMOHCTPAIMOHHEIC
MaTepHajgbl C HCHOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPAMMHBIX CpPEACTB U
00JIauHBIX CEPBHCOB;

YMEHHUE UCIOJIb30BATh JEKTPOHHbIE TAOIUIBI AJIs aHAIN3a, IPEICTABICHHUS 1 00pabOTKU
JMAHHBIX (BKJIOYAsi BBIYMCICHHE CYMMBI, CpPEIHETO apu(PMETHYECKOro, HauOOJBIIErO U
HaMMEHBIIET0 3HAUCHHH, pellIeHHe YpaBHEHHH, BHIOOP ONTUMAIBLHOTO PEelIeHHs, 10A00p IUHUU
TPEH/Ia, pelIeHNe 3a1a4 IPOTHO3UPOBAHUS).

B npomecce wu3yuenuss kypca uHpopmatuku — yriyonéHHoro  ypoBHs ¢ 11
Knacce 00y4yaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE Pe3yJIbTaThl:

YMEHHE CTPOUTHh HEPAaBHOMEPHBIE KObI, JOIYCKAOIIME OJHO3HAYHOE NEKOIUPOBAHUE
cooOuieHnit (mpeuKCHbIE KOJbI), HCIOJb30BaTh MPOCTEUIIME KOIbI, KOTOpPHIE IO3BOJISIOT
0OHapy>XMBaTh M MCIPABISITH OMIUOKU TIPH Mepeade TaHHBIX, CTPOUTH KO, 00eCTIeunBarONIui



HAMMEHBIIYI0 BO3MOXHYIO CPEIHIOI0 JUIMHY COOOIICHHs NMPH H3BECTHOM YacTOTE CHMBOJIOB,
HOSACHATH PUHLUIIBI PA0OTHI IPOCTHIX AJITOPUTMOB CXKATUS JAHHBIX;

YMEHHUE pelIaTh AJITOPUTMUYECKHUE 3a7adyd, CBS3aHHbIE C aHaNU30M rpadoB (3amauu
IOCTPOCHMs ONTUMAIBHOTO IYTH MEXAYy BeplIMHAaMH rpada, OnpeAeieHHus KOoJINdyecTBa
Pa3IMYHBIX IMyTEeH MEXIy BEpIIMHAMH OPHUEHTUPOBAHHOTO AIMKJINYECKOro rpada), yMmMeHue
UCMOJb30BaTh JIEPEBbs IIPU aHAJIMW3€ U IOCTPOGHUM KOJOB W JJs IPEACTaBICHUS
apu(METHUECKUX BBIPAKECHUH, MPU PEIICHUU 3a7ad MOUCKA U COPTHPOBKH, YMEHHE CTPOUTH
JIEpEeBO WIPbl IO 3aJaHHOMY alrOpUTMYy, pa3padaTbiBaTb U OOOCHOBBIBaTh BBIUIPBILIHYIO
CTpPATEruio Urpbl;

yMeHue pa3pabaThlBaTh U PEATM30BBIBATH B BUJE IPOrpaMM 0a30Bble€ aIrOPUTMbI, YMEHHE
UCIIOJIb30BaTh B MpOrpamMMmax JaHHbIE Pa3jIMYHbIX TUIIOB C Y4ETOM OTpaHMUYEHUI Ha AMANa30H
UX BO3MOXHBIX 3HAUE€HUH, NPUMEHATh IPHU PELICHUU 3a/lad CTPYKTYpbl JAHHBIX (CIHCKH,
CIIOBapH, CTEKH, O4YEpelH, JEpeBbsi), HCIOJIH30BATh 0a30BbIE ONEpALlUd CO CTPYKTypaMu
JAHHBIX, IPUMEHATh CTaHJIAPTHbIE U COOCTBEHHBIE MOANPOrpaMMbI JUIsl 0OpPaOOTKH YUCIIOBBIX
JAHHBIX M CHUMBOJBHBIX CTPOK, HCIOJB30BAaTh MPH pa3paboTKe NporpaMm OuOIMOTEKH
HOJNPOrpaMM, 3HaTh (PYHKLIMOHAIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX CPEICTB CpEAbl
pa3paboTKH, yMEHUE MCIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B Cpelie IPOrpaMMHUpPOBAHUS,
yMEHHUE IOKyMEHTHPOBATh IPOTPaMMBbl;

YMEHHE CO3/]aBaTh BEO-CTPAHULIbI;

BJIaJICHHE OCHOBHBIMH CBEJCHUSMHU O 0a3aX JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3JIaHUS U
paboThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TAOIMYHbIC (peIsIIUOHHbBIE) 0a3bl JaHHBIX (COCTABIATH
3anpockl B 0a3ax JaHHbIX, BBIMOIHATh COPTUPOBKY U IOUCK 3anuceil B 6a3e JaHHbBIX, HAOIHATh
pa3paboTaHHyt0 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HUCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUYECKHE MOJEIH JUIsl aHaiu3a OObEKTOB U
nporeccoB: (OPMYIHpPOBATh LEIb MOICITUPOBAHMSA, BBINONHATh aHAINW3 PE3YJbTaTOB,
IOJYYEHHBIX B XOJE€ MOJEIMPOBAHUS, OLEHHBATH COOTBETCTBUE MOJEIU MOACIUPYEMOMY
00BEKTY WUJIH MPOIIECCY, IPEACTABIATE PE3YIbTaThl MOJCIUPOBAHUSI B HAJISTHOM BHJIE;

yYMEHHE OpraHU30BbIBaTh JMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C HCIIOJIb30BAaHUEM
pa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJOTHH, MOHUMaHUE BO3MOXHOCTEH HHU(POBBIX CEPBUCOB
roCyJapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaATENbHBIX CEPBUCOB;

MOHMMAHHE OCHOBHBIX NMPUHIUIIOB padOThI, BO3SMOXXHOCTEH M OTpaHUYEHUSI NMPUMEHEHUS
TEXHOJIOTUI UCKYCCTBEHHOI'O HMHTEJUIEKTa B PA3JIMYHBIX 00JAcTAX, HAJMYME MPEeACTaBIECHUH O
Kpyre pelaeMblX 3a7ad MalluHHOro oOyueHus (paclo3HaBaHMs, KilaccuuKaluu |
IPOTHO3UPOBAHUSA) HAJIMUHUE NPEICTaBIEHUH 00 NCIOIb30BAHUU MH(DOPMAITMOHHBIX TEXHOJIOTUI
B Pa3IMYHBIX IPO(ECCHOHATIBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u KonTp. Mpakr. (undposbie)
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zoen 1. Teopemuueckue 0CHOGbl UHPOPpMaMUKU

1.1 | Uadopmanus u 7 3

MH(OPMAIMOHHBIE MTPOIECCHI
1.2 | MopenupoBaHue 5 1
Wroro no pazneny 12 4

Pazoen 2. Huegpposas cpamomnocmo

2.1 | Komnerotep - yHUBEpCATIBHOE 4

yCTPOMCTBO 0OOPAOOTKHU JTaHHBIX
2.2 | IlporpammHOe obecrieyeHue 4
2.3 | KomnbroTepHsie cetn 3
2.4 | UadopmarmoHHas 3

0€3011aCHOCTh
Hroro no paszneny 14 0

Pazoen 3. Teopemuueckue 0cHo6bl uHpHOpMamuKu

3.1 | [IpencraBnenne nndopmanuu B | 15 2

KOMITBIOTEPE
3.2 | OcHOBBI areOphI JIOTHKH 10 1
3.3 | Komnerorepnas apudmernka 5 1
Hroro o pazneny 30 4

Pa3zoen 4. Anzopummeul u npozpammuposanue

4.1 | Beenenue B 14 1

MIPOrpaMMUPOBAHHE
4.2 | BciomoraTenbHbIe anropuT™Mbl | 8 2
4.3 | YuciaeHHbIe METOIBI 5 3
4.4 | Anroputmbl 00pabOTKH 5 1

CUMBOJIbHBIX JTAaHHBIX
4.5 | Anroputmbl 00pabOTKH 10 5

MacCHBOB
Hroro no paszneny 42 12
OCHOBHBIC TIOHATHS Kypca 3
ITpoMexyTouHas aTTeCTalysl 1 1
OBIIEE KOJIMYECTBO YUACOB 102 1 21

I10 ITPOTPAMME




11 KUIIACC

KoJsaunyecTBo 4acoB JIeKTPOHHbBbIE
Ne HaumeHoBaHMe pa3ieiioB U Konp. Mpakr. (uudpossbie)
n/n TeM NPOrpaMMsbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl

Paznen 1. UndopmanmonHbie TEXHOJIOTHH
1.1 | O6paboTKa TEKCTOBBIX 8 3

JIOKYMEHTOB
1.2 | Ananu3 qaHHBIX 10 3
Wroro no pazneny 18 6
Pa3nes 2. AropuT™Mbl 1 NPOrpaMMIpPOBaHuUe
2.1 | DnemMeHThl TEOPUH aJITOPUTMOB | 6 1
2.2 | AIIrOopuTMBI U CTPYKTYPBI 22 10

JTAHHBIX
2.3 | OcHOBBI OOBEKTHO- 10 5

OpPUEHTUPOBAHHOTO

MIPOrPaMMHUPOBAHUS
Hroro o pasneny 38 16
Paznen 3. UndopmanmoHHble TEXHOJIOTHH
3.1 | KommerorepHo- 8 2

MaTeMaTH4eCKoe

MO/JICIIMPOBAHUE
3.2 | ba3sl jaHHBIX 10 4
3.3 | BeO-caiiThl 14 4
3.4 | KommeiorepHas rpaduka 5 4
3.5 | 3D-mopenupoBanue 5 3
Wroro no pazueny 42 17
PesepBHOe Bpems 3
IIpomexxyTouHast arrecTanus 1
OBIIEE KOJIMYECTBO YACOB 102 39
I10 TTPOTPAMME




YYEBHO-METO/IMYECKOE OBECITIEYEHUE OGPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

bocogsa JI.JI. MudopmaTuka. ba3oseiii ypoens. 10 kiacce
bocoga JI.JI. UndopmaTuka. ba3zosbrii ypoBens. 11 kiacc
Cemakun N.I'. Undopmaruka. [Tpodunbabiii ypoBenb. 10 kinacce
Cemakun N.I'. Undopmaruka. [Tpoduibabiii ypoBenb. 11 kiacce

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Bbocogsa JI.JI. MudopmaTuka. ba3ossiii ypoens. 10 kiacce

Bbocosa JI.JI. MudopmaTuka. ba3oseiii ypoBens. 11 kiacce

Cemaxun N.I'. Uadopmaruka. [Ipodunbuslit ypoBens. 10 kinacc

Cemakun N.I'. Undopmaruka. I[Tpodribabiii ypoBenb. 11 kiacce

Nudopmaruka. YMK miis crapmreit mkosst: 10 — 11 knacest (@I'OC). Meroaudeckoe
nocoOue it yauTenst. Y riayOnEHHbIA YPOBCHB

[TomsikoB K.1O. IIporpammupoBanue. YueOHoe nmocodue B 4 4acTsix.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET

Poccuiickas anekTpoHHas 1mikosa - https://resh.edu.ru

«EnuHoe okHO gocTymna K 00pa3oBaTeabHbIM pecypcam»- http://windows.edu/ru
«EnuHas xoyutekius muppoBbIX 00pa30BaTEIbHBIX PECYPCOB) -
http://schoolcollektion.edu/ru

«DenepanbHbIi IIEHTP WHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru,http://eor.edu.ru

OI'BHY «®UTIN» https://fipi.ru

Caiit MunuctepctBa oopazoBanus u Hayku P® http:// www.mon.gov.ru

Caiit PocobpazoBanus http://www.ed.gov.ru

®enepanbhblil nopran «Poccuiickoe odpazoBanue» http://www.edu.ru
Poccuiickuit oOpazoBarenbubiit moptan http://www.school.edu.ru

Karanor y4eOHBIX U3/1aHUH, 2IEKTPOHHOIO 000PY0BAaHUS U AJIEKTPOHHBIX
o0pa3oBaTenbHBIX pecypcoB Aiis o0iiero oopasosanus http://www.ndce.edu.ru
[IxonpHBIN TOpTan http://www.portalschool.ru

®enepanbHbiit noptan «MHPOpMaIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUU B
obpazoBanum» http://www.ict.edu.ru

Poccuiickuit mopran oTkpeIToro oopasosanus http://www.opennet.edu.ru
["azera «1 ceHTs0psi» www.Iseptember.ru

XKypnan «Hayka u o6pazoBanue» www.edu.rin.ru

Caiit usnarenscrBa «Benrana-I'pad www.vgf.ru

Caiit m3natenscTBa «J{poda» www.drofa.ifabrika.ru



http://www.vgf.ru/
http://www.drofa.ifabrika.ru/
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