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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 10 wuHGOpPMAaTUKE HA YPOBHE CpeaHEero obmiero oOpa3oBaHus HaéT
IpeICTaBIeHNUE O LEeNsIX, o0leil crpareruu oOyueHus, BOCIMTAHUS M Pa3BUTHs 00ydaroluxcs
cpeactBamMu yueOHoro mpeamera «MHdopmaThka» Ha 0a30BOM YypOBHE, YCTaHABIMBAeT
00s13aTeNIbHOE TTPEIMETHOE COJICPKAHNE, IPETyCMAaTPUBAET €0 CTPYKTYPHPOBAHHUE 110 pa3esiaMm
U TeMaM, OTpeIeIsieT pacipeesieHHe ero 1o Kiaccam (rogaM U3yueHHs).

[Iporpamma 1o wuH(pOpMATUKE OINpelenseT KOJIMYECTBEHHblE M KadeCTBEHHbIE
XapaKTepUCTUKU y4eOHOro Marepuana A KaXJIoro Troja H3ydeHMs, B TOM 4YHCIe Ui
COJICPKATEIBHOTO HAMOJHEHUS PAa3HOr0 BHJA KOHTPOJIS (MPOMEXKYTOYHOH aTTecTanuu
00yJaromuxcs, BCEPOCCUICKUX MPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHONW UTOTOBOW aTTECTALIUH).
[TporpamMa 1o uH(OpPMATHKE SBISETCS OCHOBOM Ui COCTAaBJIEHUS aBTOPCKUX YUEOHBIX
oporpaMM U y4eOHHKOB, IOYPOUHOTO IUIAHUPOBAHUS Kypca YUUTEIEM.

WNupopmaruka Ha ypoBHE CpeIHErO 001IEro 00pa3oBaHUs OTPAXKAET:

CYUIHOCTh HMH(OPMATHKH KaK HAyYHOW JUCHUIUIMHBL, HW3ydaromeld 3aKOHOMEPHOCTH
IOPOTEKaHUs U BO3MOYKHOCTH aBTOMAaTH3allMd WH(GOPMALMOHHBIX IPOLECCOB B PA3IUYHBIX
cucreMax;

OCHOBHBIE O00JIaCTH TpPHUMEHEHHS WH(POPMATHUKH, NpPEXIe BCero HH(GOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBICHUE U COLUANIBHYIO chepy;

MEXIUCUUIUITMHAPHBIN XapakTep HHPOPMATUKU U HH(POPMALIMOHHOHN e TETbHOCTH.

Kypc undopmaTtiku Ha ypoBHE cpegHero oOmiero oopa3oBaHusl SBISETCS 3aBEPLIAIOIIUM
ATANOM HENPEPHIBHOW MOArOTOBKH 00ydYaroIMXcsi B 006JacTH MHPOPMATUKU U HH()OPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI, OH OIMHPAETCsl Ha CONEpKaHHe Kypca HHPOPMATUKU YPOBHS
OCHOBHOT'O 00IIEro oO0pa3oBaHUs M ONBIT IOCTOSHHOIO NPUMEHEHUs HWH(POPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH, MaéT TEOPEeTUYECKOE OCMBICIEHHE, WHTEepHpeTaluio U
0000111eHIE 3TOTO OIBITA.

B conepxanun yueOHorO npeamera « M HpOpMaTHKa BBIACTSIOTCS YETHIPE TEMATHYECKIX
paszzaena.

Paznen «l{udpoBas rpaMOTHOCTB» OXBAThIBAET BONPOCHI YCTPOHCTBA KOMIIBIOTEPOB MU
JPYTUX 3JIEMEHTOB IM(PPOBOIO OKPYKEHHs, BKIIOYas KOMIBIOTEpHBIE CETH, HMCIIOJIb30BaHHE
CPEICTB OIEPAlMOHHON CHUCTEMBI, pabOTy B ceTh VIHTEpHET W WCIONb30BaHUE WHTEPHET-
CepBUCOB, HH(HOPMAITMOHHYIO 0€30MacHOCTb.

Paznen «Teopernueckue ocHOBBI HH()OPMATHKI BKIIIOYAeT B ceOsl MOHATUHHBIN anmapat
UH(POPMATUKH, BOMPOCHI KOJUPOBaHHUS HH(OpPMAIMM, W3MEPEHUs WHPOPMALMOHHOTO 00bEMa
JTAHHBIX, OCHOBBI aIreOphI JIOTUKH U KOMITBIOTEPHOTO MOJICITUPOBAHUSI.

Paznen « AlropuTMBI ¥ TIPOTPaMMHUPOBAHKE» HATIPABJICH HA PAa3BUTHE aITOPUTMHUYECKOTO
MBILIEHHS], Ppa3pabOTKy alropuTMoB, (HOPMUPOBAHHME HABBIKOB peajH3allMd IPOrpaMM Ha
BBIOPAHHOM SI3bIKE MPOTrPAMMHUPOBAHHUS BEICOKOTO YPOBHSL.

Paznen  «MH(boOpManoHHBIE  TEXHOJOTHHM»  OXBAaTHIBAET  BOMPOCH  NPUMEHEHUS
WH(POPMAIIMOHHBIX TEXHOJIOTHH, PEaM30BAHHBIX B IMPHKIAIHBIX MPOTPAMMHBIX MPOAYKTaX H
UHTEpHET-CepBUCAaX, B TOM YMCJE MpPU PELICHWH 3a/lady aHaJlM3a JaHHBIX, UCIOJIb30BaHUE 0a3
JTAHHBIX ¥ 3JIEKTPOHHBIX TAOJIUI] U peIICHUsI TPUKIIAIHBIX 33/1a4.

Pesynabratel  0a3oBOro ypoBHs u3ydeHHs ydeOHoro mnpeamera «MHdopmarukay
OpPUEHTHPOBAHBI B TEPBYIO OYepeNb Ha OOIIyI0 (YHKIMOHAJIHHYIO I'PaMOTHOCTh, TOJYYCHHE
KOMITIETEHTHOCTE! 151 IIOBCEIHEBHOM KU3HU U 00111er0 pa3BuTHs. OHU BKIIOYAIOT B CEOS:



MOHMMAaHHE TPEAMETa, KIIOYEBBIX BOMPOCOB M OCHOBHBIX COCTAaBJISIIOIIMX 3JIEMEHTOB
M3y4aeMol MpeMEeTHON 00IacTu;

YMEHHME pEllaTh THUIIOBbIE NPAKTUYECKUE 3a/]aud, XapaKTEepHbIE ISl HCIIOJIb30BAHUS
METOJIOB U UHCTPYMEHTapus JaHHOW IpeaMeTHON o0acTu;

OCO3HAHHE pPAMOK H3y4aeMOH MpeAMeTHONM o001acTh, OrpaHUYEHHOCTH METOIOB U
MHCTPYMEHTOB, TUITMYHBIX CBSI3€H ¢ APYrUMH 00JIaCTIMHU 3HAHHUS.

OcHoBHas 1eib u3ydeHus: yaeonoro npenmera «MupopmaTtnka» Ha 6a30BOM ypOBHE IS
YpOBHS  cpenHero obmero oOpa3oBaHusi — oOecredeHHe JallbHEHIIEro  pa3BUTHUSA
MH(OPMALIMOHHBIX KOMIIETEHIIMH BBIMYCKHUKA, €r0 TOTOBHOCTH K JKM3HHM B YCJIOBHSX
pasBUBAIOIIErocss MH(OPMAIIMOHHOTO OOINECTBA M BO3pACTAIONICH KOHKYPEHIIMM HA pBIHKE
Tpyaa. B cBs3u ¢ aTuM nzydenue napopmaruku B 10 — 11 kiaccax 10KHO 00€CTICUHTS:

c(OpMUPOBAHHOCTh TMPEACTABICHUNH O poiu UHGPOPMATUKU, HHGOPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM O0IIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT'O U aITOPUTMUYECKOTO MBIIIJICHUS;

c(OPMHPOBAHHOCTh yYMEHUH pasznuyaTh (AKTBl M OIEHKH, CPAaBHHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OIECHUBAHUS U CBSI3b KPUTEPHEB C OMpPENCIEHHOMN
CUCTEMOH IIEHHOCTEH, MPOBEPATH HA JTOCTOBEPHOCTH U 000011aTh HHPOPMAIHIO;

c(OPMHPOBAHHOCTD MPEJCTABICHUN O BIMSHUN HH()OPMAIIMOHHBIX TEXHOJIOTUH HA KU3HBb
YyelnoBeka B OOIIECTBE, ITOHMMAaHHE COLMAIBHOTO, AKOHOMHYECKOTO, ITOJUTHYECKOTO,
KyJIbTYPHOTO,  IOPHAWYECKOT0,  MPUPOAHOTO,  IPrOHOMHYECKOrO,  MEAMIIMHCKOIO U
(bU3MONIOrMYecKOro KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTUH;

IPUHITHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJEUYEHHBIX B CO3JaHUE U HCIIOJIb30BAHWE HMH(POPMAIIMOHHBIX
CHUCTEM, pacrpocTpaHeHHe HH()OPMALINY;

CO3/laHMe YCJIOBUM I  pa3BUTHS HAaBBIKOB  yueOHOHM, TMPOEKTHOW, Hay4yHO-
HCCJIEIOBATEIbCKON U TBOPUECKOH 1€ATEIbHOCTH, MOTUBALIMU O0YUaIOIUXCs K CaMOPa3BUTHIO.

Ha n3yuenne nnpopmaruku (6a30BbIi ypoBeHb) oTBoAMTCS 68 wacoB: B 10 kimacce — 34
yaca (1 gac B Henemo), B 11 kmacce — 34 yaca (1 gac B Hezemnio).

bazoBelii ypoBeHb M3ydeHUs MHYOpMATHKH OOecreyrBaeT MOATOTOBKY OOydYaroLIuXcs,
OpPUEHTUPOBAHHBIX HA T€ CIELHUATBHOCTH, B KOTOPHIX HH(POPMAIIMOHHBIE TEXHOJIOTUHU SIBIISIFOTCS
HEOOXOJUMBIMA HHCTPYMEHTaMH NPO(PECCUOHANBHON AESITEIbHOCTH, YYacTHE B NMPOEKTHOW U
UCCIIEIOBATEIbCKON  JEATEIBHOCTH, CBSA3aHHOM C MEXAMCUMIUIMHADHOM M TBOPYECKOHN
TEMAaTUKOH, BO3MOXHOCTb peIIeHUs 3ajady 0a30BOro ypoBHsS clokHOCTH EnuHoro
roCy/apCTBEHHOT0 SK3aMeHa 110 HHPOpMaTHKE.

[TocnenoBaTeTbHOCTh M3YyYCHHs] TEM B TpeleiaX OJHOTO Tojla OOy4YeHHs] MOXKET OBITh
U3MEHEHa I0 YCMOTPEHHMIO YYHUTENsl NpPU IOATOTOBKE pabodel mporpamMmbl U IOYPOYHOTO
TUTAHUPOBAHUSL.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMoOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH U (PPOBOTO OKPYKEHHUS.

[Tpuniunsl paboTsl KoMmbioTepa. IlepcoHanbHblll KOMMbloTep. BeiOop KoHurypaunun
KOMITbIOTEPA B 3aBUCUMOCTH OT pEIIaeMbIX 3ajiau.

OCHOBHBIE ~TEHACHLUMHU DPA3BUTUA KOMIIBIOTEPHBIX TexHosoruil. IlapamnenbHble
BblunciaeHus. MHoronpoueccopubie  cucteMbl. CynepKoMnbroTepbl. MHUKpPOKOHTPOJUIEPHL.
PobGorusupoBanHble NPOM3BOACTBA.

[TporpamMHOe obecrieueHne KOMIbIOTEPOB. Buibl mporpaMMHOro oOecredyeHus U HX
HazHaueHHe. OcoOEHHOCTM  IPOrpaMMHOrO  oOecledyeHHs  MOOWIIBHBIX  YCTPOMCTB.
OnepaunonHas cucrema. [loHsiTHE O CHCTEMHOM aJMUHUCTpUpOBaHUU. WHCcTausiuus u
JEUHCTAJUISILUS IPOrPaMMHOI0 00€CIIeUeHHUS.

@aiinoBas cucrema. Ilouck B aiinoBoil cucreme. Opranuszanus XpaHeHUs: 1 00paboTKu
JAHHBIX C MCIOJIb30BAaHUEM HHTEPHET-CEPBUCOB, OOJAYHBIX TEXHOJIOTMH M MOOUIIBHBIX
YCTPOMCTB.

[TpuknasHble KOMIBIOTEPHBIC MPOrPAMMBI JJISi PEIIEHHUS THIIOBBIX 3a7ad MO BHIOpAHHOMN
cneunanuzanuu. CrucreMbl aBTOMaTU3MPOBAHHOTO MTPOEKTUPOBAHHUS.

[TporpammMHoe obecnieuenue. JInen3npoBaHue NporpaMMHOro odecreyeHus U HuppoOBbIX
pecypcoB. IlpompuerapHoe u cBoOomHOE mporpaMMHoe obecriedeHne. Kommepueckoe u
HEKOMMEpPYECKOE HCIIOJIb30BaHUE IPOTrPAMMHOIO oOOecreueHuss U IUQPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHaBJIMBaeMas 3aKoHOJaTeNbCcTBOM Poccuiickoit ®Deneparuu, 3a
HEMpaBOMEPHOE UCIOIb30BaHKE MPOTrPAMMHOT0 00ecTIeyeHNs U IM(PPOBBIX PECYPCOB.

TeopeTnueckune 0ocHOBbI MHPOPMATHKHU

Wndpopmanus, gaHHbIE W 3HAHUS. YHUBEPCAIBHOCTb JAUCKPETHOTO MPEJCTABICHUS
uHpopmauuu. J[BomuHoe KoaupoBaHUe. PaBHOMEpHbIE M HEpPaBHOMEpPHBIE KOABI. YCJIOBUE
®ano. [Togxons! k n3mMepenuto nHpopmaruu. CymHocTb 00bEMHOTO (a1(aBUTHOTO) MOAX0AA K
W3MEpEeHHI0 MH(OpMaIuu, ompeneieHne OuTa ¢ TOYKUA 3peHHs ajidaBUTHOTO IMOJX0JA, CBSI3b
MEXJy pasMepoM andaBuTa U HH(POPMALMOHHBIM BECOM CHMBOJA (B MPEANOJIOKEHUU O
PABHOBEPOSITHOCTH MOSBICHHUS CUMBOJIOB), CBSA3b MEXKIY €IMHUIIAMU MU3MEpeHHs WH(POpMAIUU:
out, Oaiit, KbaiiT, Moaiit, ['06aiiT. CylmIHOCTh comepikaTeiabHOro (BEpOSTHOCTHOTO) MOIX0Aa K
U3MEpEeHUI0 NHPOpMaIUH, ONpeIeIeHre OUTa ¢ TIO3UIMH COAEPKAHUS COOOIICHHUS.

WNndpopmannonnsie npouecchl. Ilepenaua umnpopmanuu. VcTtouHuk, npuéMHUK, KaHal
CBSI3U, CUTHaN, KoJaupoBaHue. Mckaxenue mHpopmauuu npu nepenade. CKopocTh nepemavu
JAHHBIX 0 KaHally CBA3M. XpaHeHue MH(opmanuu, oobéM namsatu. O6paboTka MHGOpMAITUH.
Bunet 00pabGoTku uHQOpMAIMHM: TOJyYe€HHE HOBOTO COJEp)KAaHUSA, H3MEHEHHE (OopMbl
npencrasienuss nHpopmanuu. [louck mHbopmanuu. Ponbs uHpopmanuu u MHGOPMALIMOHHBIX
IIPOLIECCOB B OKPY’KAIOLIEM MUPE.

Cuctembl. KommnoneHTbl cucTeMbl W HX B3aumojeictBue. CHCTeMBl yNpaBJICHUS.
VYnpasnenue kak nHGOpMAITMOHHBIN TTporiecc. OOpaTHas CBA3b.

Cucremsl cuncnenusi. Pa3BépHyTast 3amuch 1eNbIX U APOOHBIX YKCENT B MO3UIIMOHHBIX
cucreMax cuucieHus. CBONCTBA NMO3MIMOHHOM 3allMCH YHCJa: KOJIWYECTBO LU(P B 3aIUCH,
IPU3HAK JEIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCIIEHHS. AJTOPUTM IEpEeBOJA LIEJIOro



yucia u3 P-MuHON CUCTEMBI CUMCIICHUS B JCCATUYHYIO. AJITOPUTM TIEPEeBOJIa KOHEUHOUN P-nuHO#
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBOAA LEIOTO YUCIIA U3 ACCATHUHON CUCTEMbI CUUCIICHHS B
P-nunyto. JIBouuyHas, BOCbMEpHUYHAs M WIECTHAALATEpUUHAs CUCTEMBl CUUCIICHHUS, IEPEBOA
yucea MEXIy 3TUMM cUCTeMaMH. ApudmeTHueckue omnepanud B IMO3MIMOHHBIX CHCTEMax
CUHCIICHUS.

[TpencraBieHue LENbIX U BEUIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEPA.

KomupoBanue texctoB. KomupoBka ASCIl. OpnoGaiithbie koaupoBku. CraHmapt
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHPOPMAMOHHOTO OOBEMA TEKCTOBBIX
COOOIIEHUH.

KomupoBanue wu3obpaxkenmii. Ouenka wuHDOpMaMOHHOTO 00BEMa  PacTpOBOTO
rpadu4ecKoro U300pakeHus MpH 331aHHOM Pa3peIIeHNH U TITyOuHe KOAMPOBAHUS IIBETA.

KonupoBanue 3Byka. OueHka HMH(OPMAIMOHHOIO 00BbEMa 3BYKOBBIX [aHHBIX IIpU
3aJJaHHBIX YaCTOTE TUCKPETU3ALUH U PA3PSAAHOCTH KOJAUPOBAHUS.

Anrebpa noruku. BeickaspiBanus. Jlormyeckwe omnepauuu. TaOnHIbl HCTHHHOCTH
JIOTUYECKUX ONepaluil «JIU3bIOHKIUN», «KOHBIOHKLUSN», «UHBEPCUA», «UMILIMKALULY,
«3KBHUBaJICHIIUA». Jlornueckue BblpakeHUs. BpIuMClIeHHE JIOTMYECKOro 3Hau€HHsl COCTaBHOI'O
BBICKA3bIBaHUS NPU M3BECTHBIX 3HAUEHUSIX BXOSAIIMX B HEr0 3JEMEHTApHBIX BBICKA3bIBAaHUM.
Tabnuubl MCTUHHOCTH JIOTUYECKUX BBIpOKeHHWH. Jlormueckue omepandu W ONepanud Haj
MHO’KECTBaMHU.

[Tpumepbl 3aKOHOB anreOpbl JIOTUKA. OKBUBAICHTHBIE IPEOOpPa30BaHUs JIOTHYECKUX
BelpakeHuil. Jlornueckue ¢ynknuu. IloctpoeHue 1I0rn4eckoro BeIpaXeHus ¢ JaHHOHM TaOnuiein
uctuHHOCcTH. Jlornueckue snemMeHTsl komnetorepa. Tpurrep. Cymmarop. Iloctpoenue cxembl Ha
JIOTUYECKHUX 3JIEMEHTaX MO JOTMYECKOMY BBIPAKEHHUIO. 3aIllUCh JIOTMYECKOTO BBIPAKEHHUS IO
JIOTUYECKOU CXEME.

HNupopmanoHHbIe TEXHOJIOTHH

TekcroBblii pouieccop. Penaktuposanue u gopmaruponanue. [Iposepka opdorpaduu u
rpamMMatuku. CpencTBa IMOMCKAa M aBTO3aMEHbI B TEKCTOBOM Iporieccope. Mcmonb3oBaHue
ctuneil. CTpyKTypUpOBaHHBIE TEKCTOBble JOKyMeHThl. CHocku, oryaBieHue. OOnauHble
cepBuchl. KomektuBHas pabota ¢ JOKyMeHTOM. VIHCTpYMEHTBI PEeLieH3UPOBAaHUS B TEKCTOBBIX
nporeccopax. Jlemoas mepernucka. Pedepar. IlpaBuna nuTHpOBaHHWS HUCTOYHUKOB U
oopmienus 6udbauorpaguueckux ccbuiok. OdopmiieHue crnucka JuTepaTypsl.

BBox m3o0paxkeHMH ¢ MCIOIB30BAaHMEM pa3IMYHBIX HHUQPPOBBIX YCTPOMCTB (LUPPOBBIX
¢doTroanmnapatoB ¥ MUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB M JIPYTUX YCTpoilcTB.). ['paduueckuit
penaktop. O6paboTka rpaduyeckux o0bekToB. PactpoBas u BekTtopHasi rpaduxa. dopmarsl
rpaduueckux Qaitnos.

O6paboTka U300pakeHUs U 3ByKa C UCIOJIb30BAaHUEM UHTEPHET-TIPHIIOKEHUH.

Mynetumenua. KommberoTepHsle npe3eHTauuu. Mcnonp3oBaHue MyJIbTUMEAMMHBIX
OHJIalfH-CEpPBUCOB JIJIs1 pa3padOTKU MPE3EHTAINI TPOEKTHBIX padoT.

[TpuHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS TPEXMEPHBIX MOJIEEH.

11 KUIIACC

Hudposasg rpaMOTHOCTD

[TpyHIMIIBI TOCTPOEHUSI M almapaTHble KOMIIOHEHThl KOMIBIOTEpPHBIX ceTeil. CeTeBble
npotokoisl. Cete MHTEpHET. Anpecanus B cetu MaTepHET. CHcTEMa TOMEHHBIX UMEH.

Be6-caiiT. Beb-cTtpanuna. BizaumoneiictBue Opaysepa c¢ Beb-cepBepoM. [luHamudeckue
cTpaHulibl. Pa3paboTka nHTEpHET-TIpIIIOKeHUH (caliToB). CeTeBoe XpaHCHHE JTaHHBIX.



Bunet pestenpHoctn B cetu WutepHer. CepBuchl MuTepHera. I'eomndopmanrnoHHbIe
CHCTEMBI. [ €0JOKalMOHHBIE CEPBUCHI PEATLHOTO BPEMEHHU (HampuMmep, JOKalus MOOMIIBHBIX
Tene()OHOB,  ONpEIeNieHHE  3arpy)KeHHOCTH  aBTOMAarucTpajieil),  HHTEPHET-TOPrOBII,
OpoHHUpOBaHWE OMIIETOB, TOCTUHHII.

['ocynapcTBeHHBIE DJIEKTPOHHBIE CEPBUCHI U yCiayrd. ColuanbHble CETH — OpPraHU3aLUs
KOJIJICKTHBHOTO B3aUMOJICHCTBUS M 0OMeHa JaHHbIMU. CeTeBOW ATHUKET: MpaBUjia MOBEICHUS B
kubepnpoctpanctBe. I[Ipobrema moanmuHHOCTH mONMydYeHHOW wuHGpopManuu. OTKPBITHIE
00pa3oBaTeNIbHbIE PECYPCHI.

TexXHOreHHbIE W JKOHOMHMYECKHE  yIpO3bl, CBSI3aHHBIE C  HCIOJb30BaHUEM
UH(POPMALIMOHHO-KOMMYHUKAMOHHBIX TeXHOIOTUH. O0mmue npobaeMbl 3amuTsl HHPOpPMaUl 1
uHpopMaunoHHo Oe3omacHocTH. CpeacrtBa 3ammThl  HMHQOpPMANUMM B KOMIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HMH(POPMALMOHHBIX cucTemMax. IIpaBoBoe
obecrnieyeHne uH(popMalMOHHON Oe3onacHocTH. [IpenoTBpaleHre HECaHKIMOHUPOBAHHOIO
JOCTyNa K JHMYHOW KOH(QUACHIMAIbHOW WH(OpMAIMK, XpaHALICHCS Ha IEPCOHATBHOM
KOMITbIOTEpE, MOOMIIBHBIX yCTPOHCTBax. BpenoHocHoe mporpaMMHOE 00ecTiedeHrne U CIIoCO0bI
060pb0OBl ¢ HUM. AHTUBUpPYCHBIE HporpamMmMbl. OpraHuzainus JIMYHOTO apXHuBa HH(OPMAIHH.
PesepBHoe konupoBanue. IlaponbHast 3amura apxusa.

WNHdpopManmoHHbIE TEXHOJIOTUN U MpodecCHOHaNbHAs esATeNbHOCTh. MH(popMamoHHbIe
pecypcsl. Llupposas skonomuka. MHpopmanoHHas KyJabTypa.

Teopernvyeckue 0CHOBbI HHPOPMATHKHA

Monenu u  mopenuposanue. lLlenmm  mopenupoBanusa.  CoOTBETCTBHE — MOZENIU
MoJenupyeMoMy 00BeKTy Wi nporneccy. @opManu3anus NpUKIaIHbIX 3a/1a4.

[IpencraBneHue pe3ynbTaToB MOJEIMPOBAHUS B BUAE, YIAOOHOM Il BOCHPUATHUS
yenoBekoM. ['paduueckoe mpeacTaBieHUe JAHHBIX (CXEMBbI, TaOIHIIbIL, IpaduKn).

I'padgpl. OcHOBHble mOHATHSA. Buabl rpado. PemeHue alropuTMHYecKMX 3ajad,
CBSI3aHHBIX C aHaIM30M TpadoB (IOCTPOCHUE ONTUMAIBHOIO IMyTH MEXAY BEpIIMHAMU Tpada,
onpejiefieHue KOJMYECTBAa PpA3JIMYHBIX MyTel Mexay BepUIMHAMH OpPHUEHTHPOBAHHOTO
alMKJINYECKOro rpaga).

HepeBbs. bunapHoe aepeBo. JlucKkpeTHble UTPBI JBYX MTPOKOB C MOJHOM MH(pOpMaIuei.
[Toctpoenue nepeBa nepedbopa BapHMAHTOB, ONMMCAHHE CTPAaTErMM UIPhl B TaOIMUHON (opme.
Bolurpeliiselie crpaTeruu.

Hcnonb3oBanue rpadoB U 1epeBbEB IPU OMHUCAHUM 0OBEKTOB U IMPOIIECCOB OKPYKAIOIIETO
Mupa.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

Omnpenenenre BO3MOXHBIX PE3YyJIbTAaTOB padOThl MPOCTEHIINX aJTOPUTMOB YIIPABIICHUS
VCIIOJIHUTENIIMA WM BBIUUCIMTEIBHBIX alrOpUTMOB. OIpenereHre HCXOAHBIX JAaHHBIX, IPU
KOTOPBIX QJITOPUTM MOXKET JaTh TpeOyeMblil pe3ybTart.

Oranbel pemicHus 3aaa4d Ha Kommbrotepe. SI3bik mporpammuposanus (ITackams, Python,
Java, C++, C#). OcHOBHBIE KOHCTPYKIIMH SI3bIKa MPOTPAaMMHPOBaHUsS. THITBI JaHHBIX:
LIEJIOYMCIIEHHBIE, BELIECTBEHHBIE, CUMBOJIbHBIE, JIorTnueckue. Bersnenus. CocTaBHbIE yCIIOBUSL.
[{ukns! ¢ yenosueM. Lukisl o nepemenHoil. Micnonb3oBanue TabIuI] TpacCUPOBKU.

Pa3paboTka u nporpamMMmHas peaau3alus alropuTMOB pEIIeHUs] TUIOBBIX 3a7a4 6a30BOro
ypoBHs. [IpumMepsl 3amad: anropuTMbl 00paOOTKHM KOHEYHOW YHCIIOBOM TMOCIEI0BATEIHBHOCTH
(BBIYMCIIEHUE CYMM, IPOU3BEJIEHHUH, KOJIMYECTBA SJIEMEHTOB C 3a/JlaHHBIMH CBOWCTBaMH),
QITOPUTMBI aHAJIN3a 3alIUCH YUCEJNl B NMO3ULUOHHON CUCTEME CUUCIIEHUS, AJITOPUTMBbI PEILICHUS



3a/1ady METOJIOM Tepedopa (MOUCK HauOOIBIIEro OOIIEro JASIHUTEN ABYX HATypajdbHBIX YHCEII,
IIPOBEPKa YHCIIa Ha TPOCTOTY).

OO0OpaboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE QYHKIMH s3bIKA IPOTPAMMUPOBAHUS JIJIS
00pabOTKH CUMBOJILHBIX CTPOK.

TabnuuHble BeNMUYUHBI (MaccuBBI). AJTOPUTMBI PabOTHl C 3JIEMEHTaAaMH MacCHuBa C
OJIHOKPATHBIM MTPOCMOTPOM MACCHBA: CYMMHUPOBAHHE 3JIEMEHTOB MAaCcCHBA, MOACUET KOJIMUYECTBA
(CyMMBI) 3JIEMEHTOB MAacCHBA, YIOBIETBOPSIOIINX 33JaHHOMY YCJIOBHIO, HAaXOXICHHE
HauOOoMbIIero (HAMMEHbBILEr0) 3HAYCHMSI SJEMEHTOB MAacCCHBA, HAXOXJIEHHUE BTOPOTO IO
BEJIMYMHE HauOOoJbIIero (HAMMEHbIIEro) 3HaUeHus, JIMHEHHBIA MOUCK 3JIEMEHTa, IIepecTaHOBKA
AJIEMEHTOB MAacCHUBa B 0OPAaTHOM IOPSIIIKE.

CopTupoBKa OJHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKHU (HAIPUMEpP, METO]
My3bIpbKa, METOJ] BBIOOpa, COPTUPOBKA BcTaBKaMu). [lognporpaMmel.

NudopmannoHHbIe TEXHOJIOTHH

Anamm3  nmaHHbiX.  OCHOBHBIC — 33aJaud  aHAJM3a  JaHHBIX:  [POTHO3HPOBAHUE,
KJIacCU(UKaNUs, KIacTepu3alus, aHajdu3 OTKIOHCHWU. [lociemoBaTebHOCTh pEIIeHUs 3aaad
aHaJIM3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OUMCTKA U OLIEHKA KaueCTBa JaHHBIX, BEIOOp U/ MU
MOCTPOCHHUE MOJENHU, MpeoOpa3oBaHUE [AHHBIX, BU3yalIM3alUs HJaHHBIX, HMHTEPIpPETAIUs
pe3yIBTAaTOB.

AHanu3 NaHHBIX C TIOMOINBIO JJICKTPOHHBIX TAOMUIl. BBIYHCICHHE CyMMBI, CpEIHEro
apuQMeTUUECKOro, HanOOBIIET0 U HAMMEHBIIIETO 3HAUCHUH Hara3oHa.

KomnploTepHO-MaTeMaTUyeCKue  MOJAETH. JTamnbl  KOMIIBIOTEPHO-MaTEMaTH4EeCKOIrO
MOJICTTMPOBAHUS: IIOCTAHOBKA 3a7add, pa3paboTka MOJENTH, TECTHUPOBAHHE MOJICIIH,
KOMITBIOTEPHBIN IKCIICPUMEHT, aHAJN3 PE3yJIbTaTOB MOJICITHPOBAHUSI.

YucneHHoe pelleHre ypaBHEHHH ¢ TOMOIIBIO T0I00pa mapameTpa.

Tabnuunble (pensiuoHHbIE) 0a3bl JaHHBIX. TabiuIa — MpeacTaBIeHHE CBEACHHH 00
OJHOTHIHBIX OoOBbekTax. Ilone, 3ammch. Kirou tabmmipel. PaboTra ¢ roTroBoi 0a3oil JaHHEIX.
3anonHenue 6a3bl JaHHBIX. [louck, copTHpoBKa U GuiIbTpanus 3anuceil. 3anpocsl Ha BEIOOPKY
JMAHHBIX. 3aMpOoCkl ¢ MapaMeTpaMu. Beraucisemsbie Mmois B 3apocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUIBI CBA3€M Mexay TabnuuaMu. 3ampochkl K
MHOTOTa0IMYHBIM 0a3aM JTaHHBIX.

CpenctBa  UCKycCTBeHHOro uwHTeIiekTa. CepBHCHI  MalmIMHHOTO  TIepeBoja U
pacro3HaBaHHsl YCTHOM peun. MpeHTudukanus ¥ moMCK M300pa)kKeHHid, paclo3HaBaHHE IIHII.
CamooOyuatomuecsi cUCTeMbl. VICKyCCTBEHHBIH UWHTEIJIEKT B  KOMIIBIOTEPHBIX — HIpax.
Hcnonmp30BaHWe  METOJOB  WMCKYCCTBEHHOTO  HHTEUIEKTa B OOydYaroOmUX  CHUCTEMax.
Hcnonp30BaHne METOJ0B MCKYCCTBEHHOTO WHTEIUICKTAa B POOOTOTEXHHKE. VHTEpHET BelIeH.
[TepcriekTUBBI pa3BUTHUA KOMITBIOTEPHBIX UHTEIJICKTYalTbHBIX CUCTEM.



ILJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI  ITPOI'PAMMBI o
HHO®OPMATUKE HA VYPOBHE CPEJHEIO OBIIEIO OBPA3OBAHUS
(FA3OBBI YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTh OOYYarOIIUXCs
PYKOBOJCTBOBaTbCcs  COPMUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOU
LEHHOCTHBIX  OPUEHTAIMii, TO3UTUBHBIX BHYTPEHHHX YyOEXKICHWH, COOTBETCTBYIOIIMX
TPaJAULMOHHBIM IIEHHOCTSIM POCCUHUCKOro OOIIEeCTBA, paCHIMPEHUE KU3HEHHOTO OIBbITa U OIbITA
NESATEIIbHOCTH B TIPOIecCe peaju3aliid  CPEeACTBAMH  Y4eOHOTO TpEIMEeTa OCHOBHBIX
HANPaBIICHUH BOCIUTATEIILHON JEATEIBHOCTH. B pesynbrare u3ydeHus WHGOPMATHKH Ha
ypOBHE cpefHero oduiero odpazoBaHus y oOyuaromierocst OyayT copMHpOBaHBI ClEIYyIOIINE
JUYHOCTHBIE Pe3ybTaThI:

1) rpa:kIaHCcKOro BOCIIUTAHUS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB ¥ OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPaBOIOPANIKA, COOJIOACHHE OCHOBOIIOJIATAIOMIMX HOPM HMHGPOPMAIMOHHOTO TpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJICOJIOTHU OSKCTPEMH3Ma, HAlMOHAIM3MA, KceHOo(oOuH,
JUCKPUMHUHAIIMA TI0 COIMAIBLHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K HMCTOPUYCCKOMY HACIIEIUIO, TOCTIKEHHSAM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHUMAaHWE 3HA4YeHWS WH(OOPMATUKM KaK HAyKH B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4Hclie B ceTu HTepHeT;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO H TEXHHUYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTh BOCIPUHUMATH pa3jMyuHble BUABI UCKYCCTBA, B TOM YHCIIE OCHOBAHHBIE Ha
MCTIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTHh 3JI0POBOTO W Oe3omacHoro oOpa3za JKH3HHU, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 37I0POBbBIO, B TOM YHCIIE M 33 CUET COONIOIeHUs TpeOoBaHMil Oe30MmacHOi
IKCIUTyaTallu CPeACTB UH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHUSCKON M COITMAIEHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NESITEIbHOCTD;

uHTEepec K cepam mpodeccHoHaTbHON NeATeTbHOCTH, CBS3aHHBIM C HH(OPMATHKOMH,
MPOrPaMMHUPOBAHUEM M HH()OPMAITMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
WH(OPMATUKH M HAyYHO-TEXHUYECKOTO MPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynyiei mpodeccuu U peaTu30BbIBaTh COOCTBEHHBIE JKU3HCHHBIE TIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAaHHIO Ha MPOTSHKEHUM BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

0CO3HAHKE MI00ATBHOTO XapaKTepa SKOJIOTUYSCKUX MPOOIEM H IyTel UX PEIICHHS, B TOM
qHcie ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs MHPOPMATHUKH, JOCTIKEHHSIM HAyYHO-TEXHHYECKOTO IMpOorpecca W OOIIECTBEHHOM
NPaKTUKHA, 3a CYET TOHMMAaHUS POJM WHPOPMAIMOHHBIX PECYpPCOB, HWH(POPMAIMOHHBIX
MPOIECCOB U MH(DOPMAIMOHHBIX TEXHOJIOTHHA B YCIOBUAX HU(POBOU TpaHC(hHOPMAIUA MHOTHX
cdep KU3HH COBPEMEHHOTO O0IIeCTBa;

OCO3HAHME IICHHOCTU HAayYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATh NMPOCKTHYIO U
UCCIIEIOBATEIIbCKYIO JICSITEIbHOCTh HHAMBHYaJIbHO U B TPYIIIIC.

B mpomecce gocTHKEHHS JIMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHUS IPOTPAMMEI  TI0
uHpOpMaTUKE Y  OOYyYarOIIMXCS  COBEPIICHCTBYETCS  OMOIMOHAIBHBIA  HMHTEJUICKT,
NpeIIoIararInui copMUPOBAHHOCTS:

caMOperyJIHpOBaHUs, BKITIOYAOIIIETO CaMOKOHTPOJIb, yYMEHHUE NPUHUMATD
OTBETCTBCHHOCTh 3a CBOE TIOBEIICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTPEMIICHHUE K JOCTHOKCHHIO IENTU U YCIeXy,
ONTUMU3M, UHUIIUATUBHOCTh, YMCHHUE JICHCTBOBAThH UCXO/IS1 M3 CBOMX BO3MOXHOCTEH;

OMIATHH, BKIIOYAIONICH CIIOCOOHOCTh TOHMMATh 3MOIMOHAIBLHOE COCTOSHHUE JIPYTHUX,
VYHUTHIBATH €0 TMPH OCYIISCTBICHAM KOMMYHHUKAIIUH, CIIOCOOHOCTH K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTHMU
JFOJIbMU, 3200 TUTHCSI, TIPOSIBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare m3ydeHuss MHQOPMATHKU HA YpPOBHE CpEAHEro OOIIero OO0pa3oBaHUS Y
oOyuaromerocs OyayT cQOpMUpPOBaHBI MeETaNpPEAMETHBIE pPE3yIbTaThl, OTpPAXKEHHBIE B
YHHUBCPCAJIbHBIX y‘I€6HBIX HeﬁCTBHHX, a MMCHHO: NO3HABATCJIbHBIC YHUBCPCAJIIBHBIC y‘-Ie6HI)Ie
NEHCTBUS, KOMMYHHKATHBHBIE  YHUBEpCAJIbHblE  yueOHble  JEHUCTBUSA,  PEryJsTHBHBIC
YHUBEpCcaJbHbIC yueOHbIE IeWCTBUS, COBMECTHAS JESATEIbHOCTD.

Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO (POPMYTHpPOBaTh M aKTyallM3MpPOBATh MPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJIMBATb CymeCTBeHHBII\/'I IIPU3HAK WJIM OCHOBAHUS IJId CPAaBHCHUA, K.]'IaCCI/I(l)I/IKaI_H/II/I
1 0000IIEeHMS;

ONpEeNENATh eI ACSITeIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JIOCTUKEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHSA B paCCMaTPUBACMBIX SABJICHUAX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMATEPHAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OIICHUBATh PUCKH TOCIIEICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BbIe HCCIeI0BATEILCKHE TeHCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKON U MPOCKTHOM JESITeTbHOCTH, HaBBIKAMU
paszpeiieHusi mpobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IOB
pelleHus MPaKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

OBJIAJICTh BHJIAMHU JICATEIHHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHS, €r0 HWHTEPIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPHU
CO3IaHUH YYE€OHBIX U COI[MANIbHBIX TPOEKTOB;

dbopMupOBaHHE HAYYHOTO THIIA MBIIUJICHHUS, BIAJCHHE HAay4YHOH TEPMHUHOIIOTUEH,
KITFOYEBBIMH MTOHSATHSAMHU H METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBPHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYalUsX;

BBISIBJISITH NPUYMHHO-CICACTBEHHbIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BBIABUTaTh
rUrnore’y e€ pelieHus, HaxXOJUTh AapTyMEHTHI IS JIOKa3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh NMapaMeTpsl U KPUTCPUHU PEIICHHS;

aHAIM3UPOBATh TIOJy4YEHHbIE B XOJE€ pEUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATH IPUOOPETEHHBIN OIIBIT,

OCYILECTBIISITh IIEJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEACTB W CIIOCOOOB ICHCTBUS B
pohecCHOHANBHYIO CPEey;

MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MTPAKTHUECKYIO 00JaCTH KUZHEICSITENbHOCTH;

WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJCH, IpEAJarath OPUTHHAIBHBIC IOAXOABI W PEHICHHS, CTABHTH
po0OJIeMBl U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHUS.

3) padora ¢ nnpopmManmei:

BJIQJICTh HABBIKAMHU TOJY4YCHHS WHQOPMAIMM W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  NMOWCK, aHAM3, CHUCTEMAaTH3allMI0 W HHTEPIPETAIUIO
uH(pOpPMaIIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

CO3/aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢ yuéTOM Ha3HAUYEHHUs WH(DOPMALIUU U 1EIEeBON
ayJIMTOPUH, BRIOUPAS ONTHMAIIEHYIO (POPMY MPEICTABICHUS ¥ BU3yaTU3aIlNN;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh WH(OPMAIINU, €€ COOTBETCTBUE IMPABOBBIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHHKH O€30IaCHOCTH, TUTHEHBI, PECypCcOCOepeKeHHsI, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30MMacCHOCTH;

BIIQJICTh HABBIKAMHU PpACMO3HABAaHUS U 3alIUTHl HHpOpPMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

1) o0menue:



OCYIIECTBIISATh KOMMYHHKAITUU BO BCeX cdepax KU3HH;

pacro3HaBaTh HeBEepOaNbHBIC CPEICTBA OOMICHWS, MOHMMATh 3HAYECHUE COIUATBHBIX
3HAKOB, PACTIO3HABATH MPEANOCHUTKY KOHGIMKTHBIX CUTYAIlM U YMETh CMATYaTh KOH(INKTHL,

BIIAJICTh PA3JTMYHBIMU CITIOCOOAMH OOIICHUS U B3aMMOJICUCTBUS, apTyMEHTHPOBAHHO BECTH
JIMAJIOT

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS.

2) coBMeCTHAs 1eITeJIbHOCTD:

MMOHUMATh U UCIOJIB30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHIYaIbHOU PaOOTHI;

BBHIOMPATh TEMATHUKY M METOJbl COBMECTHBIX JEHCTBHHA C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTCH KaXKJOr0 YjICHA KOJIJICKTHBA;

NPUHUMATh LIEJTU COBMECTHON JESTENbHOCTH, OpPraHW30BBIBATH M KOOPJAUHUPOBATH
JIeHCTBHA MO €€ TOCTHKESHHUIO: COCTABIIATh

IUIaH JCHCTBUI, pachpedensiTh poiau ¢ y4y€TOM MHEHUH YYaCTHHKOB, O0OCYXIaTh
Pe3yIBTAaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKJIOT0 YJaCTHUKA KOMaHbl B OOIIUI pe3ysibTar
10 pa3pabOTaHHBIM KPUTEPHUSIM,

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUECKOE TOBEACHUE B PA3JIMYHBIX CHUTYalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUITUATHBHBIM.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

1) camoopranusanmus:

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO EATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 33Jayll B 00pa30BaTENbHOM JEATETBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

J1aBaTh OLEHKY HOBBIM CUTYAalLIUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TIPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JIacTAX
3HAaHUU, TOCTOSIHHO TOBBIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B [EATEIBHOCTb, OLIEHUBATHh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICITUTENIbHBIX MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI; HCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO pellIeHMS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH.

3) npuHATHA ce0s U APYrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;



pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKY;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

B mpomecce wusyuenust kypca wuHpopMmatuku Oa3oBoro ypoBHS 6 10 knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOLINE TPEIMETHBIC PE3YIIbTaThI:

BJIAJICHUE IPEICTABICHUSAMU O POJIM HMH(OpPMAnUM M CBA3AHHBIX C HEH IPOLIECCOB B
IpUPOJIe, TEXHUKE U OOLIECTBE, MOHATUAMHU «UH(POpPMaLULy), «MHPOPMALMOHHBIM HPOLECCH,
«CHUCTEMa», «KOMIIOHEHTBl CHUCTEMbD», «CUCTEMHBIH 3(heKT», «MH(POPMALMOHHAS CUCTEMa,
«CUCTEMa YTIPaBIICHUS;

BJIAJICHHE METOJaMHU IOMcKa HWHpOpMauuu B ceth VIHTEepHET, yMEHHE KpPUTHUECKH
OLIEHUBATh UH(OPMALHIO, IOTYUYEHHYIO U3 ceTh VIHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbLIME JaHHbIC, NPUBOAUTH INPUMEPbl HCTOUYHUKOB HX
MOJTyYCHHS U HAIIPABIICHHSI HCIIOJIH30BAHNUS;

NOHMMAaHWE OCHOBHBIX MPHHIUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUUN pa3BUTHS  KOMIIBIOTEPHBIX
TEXHOJIOTHH;

BJIaJICHHE HaBBIKAMU pPAa0OTBI C ONEPAMOHHBIMH CHCTEMAaMH, OCHOBHBIMH BHIaMH
IPOTPaAMMHOTO OOeCTieueHHs I PeIIeHUs yUYeOHBIX 3a/1a4 110 BHIOPAHHOH CIeIUaIn3alliig;

coOuojieHre TpeOoBaHMM TEXHMKM O€30IaCHOCTM W TUTHEHbl Ipu paboTe ¢
KOMIIbIOTEPAMU M JIPYTMMH KOMIIOHEHTaMH LU(PPOBOIO OKPYXKEHHs, NOHUMaHHE IPABOBBIX
OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX IPOTPaMM, 0a3 MTaHHBIX M MaTepPHAaJIOB, pa3MEIIEHHBIX B
cetu HTEpHET;

NOHUMaHHE OCHOBHBIX NPHUHIMIIOB AMCKPETHU3ALMU PA3IUYHBIX BUAOB HH(pOpMalHUH,
YMEHHUE OINpeNensaTh HHPOPMAIIMOHHBIH 00BEM TEKCTOBBIX, Ipa)UUEeCKUX M 3BYKOBBIX JaHHBIX
NIPY 33J]aHHBIX TTApaMeTpax TUCKPETU3AINH;

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJbI, JOMYCKAIONIME OJHO3HAYHOE ICKOIMpPOBAHHE
cooOuieHni (pepuKCHbIE KObI);

BJIAJICHUE TEOPETHUECKUM ammnapaToM, MO3BOJSIOIIMM OCYLIECTBIATh IMpEeACTaBICHUE
3aJJaHHOTO HATYpaJIbHOTO 4YHCJIA B  PA3IMYHBIX CHUCTEMax CUYHUCICHHS, BBIIIOJIHSTH
npeoOpa30BaHus JIOTHIECKUX BBIPAKEHUH, NCTIOJB3YsI 3aKOHBI aJTeOphI JIOTHKH;

YMEHHE CO037aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U JIEMOHCTpPAIMOHHBIE
MaTepHajgbl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPAMMHBIX CpPEACTB U
00JIauHBIX CEPBHUCOB;

B mpomecce wu3yuenms Kypca wuHpOpMaTuku 0OazoBoro ypoBHsS 6 11 Knacce
oOyyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOLINE TPEIMETHBIE PEe3yIbTaThI:

HaJIMYME TMPEJICTaBICHUI O KOMIBIOTEPHBIX CETSAX W UX POJIM B COBPEMEHHOM MHpE, 00
o0LIMX MPUHIIMIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUH;

NOHMMAaHHE yrpo3 WHPOPMAMOHHOW 0€30TacCHOCTH, HCIIOIB30BAaHUE METOIOB M CPEIICTB
OPOTUBOACHUCTBUS OSTHM YIrpo3aM, COOJIOZeHHEe Mep O€30MacHOCTH, MPeIOoTBPAILAIOLINX
HE3aKOHHOE PaclpoCTpaHEHHE EPCOHATBHBIX JaHHBIX;

BJIaJICHHE TEOPETHUYECKUM aIllapaToM, MO3BOJISIONIMM ONPEACISITh KpaTYalIni MyTh BO
B3BCIICHHOM Tpade W KOJMYECTBO IIyTeH MEXAYy BEpIIMHAMH OPHUEHTHPOBAHHOTO
AIMKJINYEeCKoro rpada;



YMEHUE YUTaTh W IIOHUMATh IPOrpaMMbl, PEATU3YIOIIUE HECIO0XKHbBIE aITOPUTMbI
00pabOTKM YHMCIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YHCJIE MAaCCHBOB M CUMBOJBHBIX CTPOK) Ha
BbIOpAaHHOM /Ui M3YyYEHHUs YHHUBEPCAIBHOM SI3bIKE IPOrPaMMHMPOBAHHUS BBICOKOTO YpPOBHS
(ITackanb, Python, Java, C++, C#), aHaau3upoBaTh aJIrOPHUTMBI C HCIOJIB30BAHUEM TaOIIHIL
TPACCUPOBKHU, ONpEAETATh 0€3 HCIOIb30BaHUA KOMIIBIOTEPA PE3yJbTaThl BBITOJHEHUS
HECIIOKHBIX TPOTPaMM, BKIIOYAIOIIUX [MKIIbI, BETBJICHUSU IOANPOrPAMMBI, IPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, MOIU(UIMPOBATH TOTOBBIC MPOrPaMMBbl JUIS pPEUICHHS HOBBIX 3a/ad,
UCIOJIb30BaTh UX B CBOMX IPOrpaMMax B KadecTBE MOANPOrpaMm (Ipoueayp, GyHKuui);

YMEHHE pEaJu30BbIBaTh Ha BBIOPAHHOM JJIsi H3YyYEHHUs s3bIKE€ IPOrpaMMUPOBAHUS
Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TumoBble anroputMbl 00paOOTKU YHCEl,
YHCJIOBBIX MOCJEI0BATEIBHOCTE U MAaCCHBOB: IPEJCTABICHUE YUCIa B BUIE Habopa MpOCTHIX
COMHOJKUTEJICH, HAaXO0XIEHUE MaKCUMaJbHOM (MMHHMMAJbHOM) LM(pPbI HATypajibHOIO 4YMCIA,
3allUCAaHHOTO B CHCTEME CUHMCIIEHUS C OCHOBAaHMEM, He MpeBblaonuM 10, BblUKCIEHUE
0000MIEHHBIX XapaKTEPUCTUK AIIEMEHTOB MacCHBA WJIM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
NPOM3BEACHUS, CPEIHET0 apu(PMETUYECKOro, MUHHUMAJIBHOTO M MaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JEMEHTOB, YJOBJCTBOPSIOIINX 33aJaHHOMY YCJIOBHUIO), COPTHPOBKY 3JIEMEHTOB
MacCUBa;

YMEHHE MCNOJIb30BaTh TaOJIM4YHbIE (peNsSUMOHHBIE) ©Oa3bl JaHHBIX, B YacTHOCTH,
COCTaBJIATh 3allpochl K 0a3aM JaHHBIX (B TOM 4MCIE 3aIPOChl C BBIUKCISEMBIMU IOJISIMHU),
BBINOJIHATh COPTUPOBKY M IOMCK 3amucedl B 0a3e JAaHHBIX, HANOJHATh pa3paboTaHHyO 0a3y
JAHHBIX, YMEHHME MWCIOJb30BaTh JJIEKTPOHHBbIE TAaONMLBI JUIsl aHalIM3a, HpPEJCTaBICHUS U
00pabOoTKM TaHHBIX (BKIIFOYAsi BBIYMCICHHE CyMMBI, CPEAHETO apru(PMETHIECKOTO, HAaMOOJIBIIIEro
Y HaMEHbILIEr0 3HaYeHU, pellIeHUEe YPaBHEHU );

YMEHHE HCII0JIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUYECKUE MOJENH JUIsl aHalIu3a OOBEKTOB U
nporeccoB:  (OpMyJIHpPOBaTh 1€db MOJEIUPOBAHMS, BBIIOJIHATH AaHAIM3 PE3YJIbTATOB,
MOJIyYEHHBIX B XOJE€ MOJEIMPOBAaHUS, OIIEHHBATb COOTBETCTBHE MOJEIN MOJAEIUPYEMOMY
00BEKTY WJIM IPOIIECCy, MPEACTABIATh PE3YIbTaThl MOJECIUPOBAHUS B HAIJISITHOM BUJIE;

YMEHHE OpraHU30BbIBaTh JIMYHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIb30BAHHUEM
pasIMYHBIX IUQPPOBBIX TEXHOJOTUH, IOHMMaHHE BO3MOXHOCTEH IU(POBBIX CEPBHCOB
rOCy/apCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB, TOHUMAHUE BO3MOXHOCTEN U
OTpaHUYEHUN TEXHOJOIMH HCKYCCTBEHHOI'O HHTEIJIEKTa B Pa3IMYHBIX 00JacTAX, HalIuyue
npefcTaBieHuit 00  HMCMHONb30BaHMM  HMH(DOPMAIIMOHHBIX  TEXHOJIOTMH B Pa3IMYHBIX
npodeccHOHATIBHBIX chepax.

B depepanbHbiX M pernoHanbHbiX Npoueaypax OLEHKM KayvecTBa 0b6pa3oBaHUA
nucnonb3yetcA nepedyeHb (KoguoduKaTop) pacnpefenéHHbIX MO Kjaaccam NpoBepsAeMbixX
TpeboBaHMI K pe3y/sbTaTaM OCBOEHMA OCHOBHOM 0b6pa3oBaTe/IbHOM MPOrpammbl OCHOBHOTO
obuwero obpa3oBaHMA U 31EMEHTOB COAEPKAaHUA N0 MHDOPMATUKE.

IIpoBepsiemble TpeOGOBaHUSA K pe3yIbTaTaM OCBOCHHMS OCHOBHOM
o0meodpasoBarebHOI MporpamMmal (10 ki1ace)

Kon [IpoBepsiemble MpeaMETHBIE pPE3yJIbTAThI
IIPOBEPSEMOTO OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEIHETO OOIIEro
TpeOOBaHMS o0pa3zoBaHUs
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Bnagenue mnpeacTtaBieHUSIMU O pPoOiM MHGOPMAIMM U CBA3AHHBIX C HEH
MPOLIECCOB B TMPHUPOJC, TEXHUKE M OOINECTBE, MOHATHUSIMU «UHGMOPMALIUSY,
«UH()OPMALIMOHHBIA TPOIECC», «CUCTEMa», «KOMIIOHEHTBI CUCTEMBD»,
«cucteMHblii  3¢ddexr»,  «uHPOPMALMOHHAS  CUCTEMa»,  «CHCTEMa
yVIOpaBlIeHUS»; BIaJCHUE METoAaMH Moucka uHpopmauuu B cetu MHTepHerT;
YMEHHE KPUTHYECKH OLEHHBATh WH(MOPMAIHIO, MOJYyYCHHYI0 U3 CEeTH
HuTepueT

1.2

YMmeHue XapaKTepu3oBaTh OonpIINe JaHHBIC, MPHUBOIWUTHL IIPHUMCEPHI
HCTOYHHKOB UX IMOJTYYCHUA U HAIIPABJICHUSA MCIIOJIB30BAHUA

1.3

[loHnMaHWe OCHOBHBIX TPHUHIMIIOB YCTPOHCTBA M  (HYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAal[MOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHIEHIIMH
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTUM; BIIaJ€HUE HaBbIKaMU paboOThl C
OICPALIMOHHBIMU CUCTEMaMU M  OCHOBHBIMM BHMJAMHM  IIPOTPaMMHOIO
oOecrieyeHns Uil pelIeHus] y4eOHBIX 3a7ad IO BEIOPAHHOW CHeMaIn3auu

I1o Teme «TGOPCTI/I‘ICCKI/IG OCHOBBI HH(i)OpMaTI/IKI/I»

2.1

[loHMMaHMe OCHOBHBIX IPHUHIMIIOB JUCKPETU3ALMM PA3IMYHBIX BHJOB
uH(pOpMallUK; YMEHHUE ONpeAensiTh MHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaduecKuX M 3BYKOBBIX JAaHHBIX MpH  33JaHHBIX  [apameTpax
IMCKpETU3aIuu

2.2

YMeHHE CTPOUTh HEPAaBHOMEPHBIC KOJBI, JIOMYCKAIONIMEe OJHO3HAYHOEC
NeKoaupoBaHUE  cooOmeHui  (mpeduKCHbIE  KOABI);  HCIIOIB30BATh
MPOCTEHIINE KOJBI, KOTOpPHIC TIO3BOJISIIOT OOHAPYXHBATh W HCIPABIATH
OIIMOKY TIPH TIepeiade JaHHBIX

2.3

Bnanenue TCOPCTUUCCKHUM allllapaToM, MO3BOJIAOIIUM OCYIICCTBIIATH
MMPCACTABJICHUEC 3aJTaHHOI'O HATYPAJIbHOI'O YK CJia B PA3JIMYHBIX CUCTCMAX
CUMCJICHUA

2.4

BitageHre TeopeTUYECKUM anmnaparoM, IO3BOJISIOIINUM BBIITOIHATh
peoOpa3oBaHus JOTMUYECKUX BBIPAXKEHUH, UCIIOIB3YS 3aKOHBI aareopbl
JIOTUKHU

[To Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI

3.1

‘YMeHne co3aaBaThb CTPYKTYPHUPOBAHHBIC TCKCTOBBIC AOKYMCHTBIL u
JACMOHCTPAIMOHHBIC MaTcpHraJibl C HUCIIOJIB30BAHHUCM BO3MOXKHOCTEH
COBPCMCHHBLIX MMPOIrpaMMHBIX CPCACTB U 00IaYHBIX CCPBHUCOB

3.2

YMeHue HCronb3oBaTh TaOMWYHbIE (peNAlMOHHBIE) Oas3bl JaHHBIX, B
JaCTHOCTH, COCTABJIATh 3alPOCHl B 0a3aX JaHHBIX (B TOM YHCIIE BBIUUCIIIEMbIE
3arpochl), BBIMOJHATH COPTUPOBKY M TIOMCK 3amucel B 0a3ze JaHHBIX;
HaMOJIHATH pa3paboTaHHYI0 6a3y JaHHBIX

3.3

YMEHHE UCTOJIb30BaTh AJICKTPOHHBIC TAOIHUIIHI JIJIs aHAN3a, TPEICTaBICHUS
W 00pabOTKM MJaHHBIX (BKJIIOYAs BBIUMCICHHE CYMMBI, CpPEIHEro
apu(MeTUYECKOro, HAMOOJBIIETO W HAWMEHBIIETO 3HAYEHUN, pelIeHue

ypaBHEHMIA)

IIpoBepsiemblie 3y1eMeHTHI coaepkanus (10 kaacc)

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Hudposasg rpaMOTHOCTD
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KOMITILIOTCPA B 3aBUCUMOCTU OT pCHIACMBIX 3aJiayd

1.2

OCHOBHbIE  TEHACHIMU pa3BUTUS KOMIIBIOTEpHBIX TexHosioruil. [lapamienbHbie
BbIUKCIIeHHs. MHOromnpoieccopHbie cucteMbl. CynepKoOMIbIOTEpbl. MUKPOKOHTPOILIEPHI.
PoOoTu3npoBaHHbIE IPOM3BOACTBA

1.3

daiinoBas cucrema. [louck B daiinoBoii cucreme. Opranuzamnus XpaHeHUsT U 00pabOTKH
TaHHBIX C HCIIOJIb30BAaHHEM HHTEPHET-CEPBUCOB, OOJAYHBIX TEXHOJOTUH W MOOMIIBHBIX
YCTPOMCTB

TeopeTrnyeckue 0CHOBbI HHPOPMATUKH

2.1

Wudopmanus, OaHHbIE W 3HAHHWS. YHHBEPCAIBHOCTh JUCKPETHOTO NPEACTABICHUS
uHpopManuu. /[BouuyHoe KOJUpOBaHHE

2.2

PaBHOMepHBIEC 1 HEpaBHOMEPHBIE KOJIbI. Y ciioBue DaHo

2.3

[Tonxone!l k n3mepenuto uHpopmanuu. CymHocTh 00BEMHOrO (a1(paBUTHOrO) MOAX0/A K
U3MEpEeHUI0 MHpOpMaIMK, onpeseneHre OuTa ¢ TOYKM 3peHus andaBUTHOTO IMOIXOAA,
CBSI3b MEXIy pasmepoM andaButa ©W UHPOPMALMOHHBIM BECOM CHMBOJa (B
NPENONI0KEHUN O PaBHOBEPOSTHOCTH HOSBICHHUS CHUMBOJIOB), CBSI3b MEXIY €IMHHUIIAMU
n3MepeHus nHpopmanuu: 6ut, 6ait, Koaiit, Moaiit, ['0aiiT. CymHOCTh coiepKaTenbHOro
(BEpOATHOCTHOI0) MOAXO0JA K M3MEPEHHUI0 MH(POpPMALUH, ONpeeseHre OUTa ¢ MO3ULUU
COJIep>KaHUsT COOOIICHUS

2.4

Nudopmannonnsie mporeccel. llepenaya mupopmanum. Mcrounuk, npuEMHUK, KaHAI
CBSI3U, CUTHAJ, KoaupoBaHue. lckaxenue uHpopmauuu npu nepegade. CKOpocTh
nepeaayn JaHHBIX M0 KaHATy CBS3H. XpaHeHHe HHPopMannu, 00bEM maMsaTH

2.5

Cuctembl. KoOMIOHEHTBI cuCTEMbl U UX B3auMozeiicTBue. CHCTEMBI YIIpaBJICHUS.
Yrpanenue kak uHGOpMaImoHHbIN rporiecc. OOpaTHas CBS3b

2.6

Cucrembl cuncneHusi. Pa3BépHyTas 3amuch IENbIX U JPOOHBIX YMCENT B MO3UIIMOHHBIX
cucreMax cuuciienus. CBOMCTBA MO3UIIMOHHOM 3aMMCH YMCiIa: KOJTMYECTBO U(P B 3aIUCH,
MPU3HAK JIETMMOCTH YHUCJIa HAa OCHOBAaHHWE CHCTEMBI CUHUCIEHHS. AJITOPUTM INEPEeBOJIa
[[eJIOT0 YHuCiia U3 P-WYHOW CHCTEMBI CUMCIEHHUS B JIECATUYHYIO. AJITOPUTM TIEPEeBOJIa
KOHEYHON P-wuHOil ApoOM B JecATHUHYIO. AJTOPUTM TepeBOAa LEJOro 4Yucia U3
NECATUYHOM  CHUCTEMBbI CUHMCIEHUs B P-nuHyro. J[BouuHasi, BOCbMEpUYHAA W
IECTHAALIATEPUYHAS CUCTEMBl CUMCIICHHS, MEPEBOJ YHCENI MEXIYy 3TUMU CHUCTEMaMU.
ApudmeTrdeckue ornepaluy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

2.7

HpeI[CTaBJ'IeHI/Ie LEJIBIX U BEHICCTBCHHBIX YUCCII B ITAMATU KOMIIBIOTEPA

2.8

KomupoBanue TtexcrtoB. Konupoka ASCII. Opnobaittable komupoBku. CraHzmapT
UNICODE. Komupoka UTF-8. Omnpenenenune nHpopMannoHHOTO 00BbEMa TEKCTOBBIX
COOOLIEeHUH

2.9

KomupoBanue m3o0paxenuit. OmeHka wHHOPMAIMOHHOTO 00BEMA  PacTpOBOTO
rpaduuecKoro N300pakeHus MpH 3aJaHHOM Pa3pelIeHUH U TITyOMHE KOJUPOBaHMS IBETA.
KoaupoBanue 3Byka. OneHka HHGOPMALMOHHOIO 00bEMA 3BYKOBBIX JIAaHHBIX IIpH
3a/laHHbIX 4aCTOTE JUCKPETU3ALUH U Pa3psIIHOCTH KOJIUPOBAHMUS

2.10

Anrebpa gnoruku. BreickaspiBanus. Jlormueckue omnepanuu. TaOGnuubl HCTHHHOCTH
JTOTUYECKUX ONEepaluil «JIU3bIOHKIUI), «KOHBIOHKIUS», «MHBEPCHUS», «UMILTUKALIMI,
«OKBUBAJICHIU». Jlornueckne BbhIpaKeHUSA. BpIUMcCiIeHUWE JOTMYECKOrO0 3HAYCHUS
COCTAaBHOI'O BBICKA3bIBAHMS IPU U3BECTHBIX 3HAYEHUSAX BXOIAIIMX B HETO 3JIEMEHTapHBIX
BBICKa3bIBaHUM. TaOIHITbl ICTUHHOCTH JIOTHYECKUX BBhIpakeHUH. Jlornueckue onepanuu u
omepanuu HajJ MHOXeCTBaMH. [IpuMepbl 3aKOHOB anreOpbl JIOTMKH. OKBHUBAJICHTHBIC
npeoOpa3oBaHusl  JOTHYECKUX  BbIpakeHud. Jlormueckme ¢ynkiuu. IlocTtpoenue

JTOTUYECKOTO BBIPAKEHUS C JAaHHOW Ta0nuiei HMCTUHHOCTU. JIOTHMYeCKHe HIIEMEHTHI




kommbiorepa. Tpurrep. Cymmarop. IlocTpoeHne cxembl Ha JOTHYECKHX DJIEMEHTaX IO
JIOTUYECKOMY BBIPQKEHUIO. 3aKCh JIOTHYECKOTO BBIPAYKEHUS 110 JIOTHYECKON cXxeMe
3 |AudpopmaniuoHHbIE TEXHOJIOTUH
3.1 [TexcroBblii mporeccop. PenaktupoBanue u gopmaruposanue. [Iposepka opdorpaduu u
rpamMMaTuku. CpecTBa morcka U aBTO3aMEeHbl B TEKCTOBOM Iporieccope. Mcnonb3oBanue
ctuneil. CTpyKTypupOBaHHBIE TEKCTOBbIE NOKyMeHThl. CHOCKH, oriaBieHue. OOiadHble
ceppuchl. KomnexktuBHas pabota ¢ AOKyMeHTOM. WHCTpyMEHTBHI pEleH3UPOBAaHUS B
TEKCTOBBIX mpoueccopax. JlemoBas mepenucka. Pedepar. IlpaBuna uuTHpoBaHus
UCTOYHHKOB W odopmieHus Oubmmuorpaduyeckux ccoiiok. OdopmieHne crnucka
TTUTEPATyPHI
IIpoBepsiemble TPeOGOBaHMS K pPe3y/IbTaTaM OCBOCHHUS OCHOBHOM
o0ueodpa3zoBaTenbHOi mporpammael (11 kiacc)
Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MTPOrpaMMbl CpeIHETO 00I1Iero 00pa3oBaHus
pe3yJbTara
1 ITo Teme «l{udppoBasi rpaMOTHOCTB)
1.1 Hanwume mnpepcraBieHUN O KOMITBIOTEPHBIX CETAX W HX PO B

COBpEMEHHOM MHpe; 00 oOmuxX mNpuHOHUIAX pa3paboTKu U
(YHKIMOHMPOBAHUSI MHTEPHET MPHIIOKESHUH

1.2 YMeHue opraHu3oBBIBaTH JTUYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C
WCTIOJB30BAHUEM  PA3JMYHBIX  CPENCTB  IUPPOBBIX  TEXHOJOTHUH;
MOHMMaHHE BO3MOXHOCTEH LHM(POBBIX CEPBUCOB TI'OCYAAPCTBEHHBIX
yciayr,  IU@pPOBBIX  00pa30BaTENIbHBIX  CEPBUCOB;  MOHUMaHUE
BO3MOXXKHOCTEHI M OrpaHMYEHMM  TEXHOJOTMH  HMCKYCCTBEHHOIO
MHTEJJIEKTa B pa3MYHbIX OOJACTIX; HaJIM4Yue TMpeACTaBIEeHUN 00
WCTONIb30BaHUM  HMH(OPMALIMOHHBIX  TEXHOJOTMH B  Pa3IMYHBIX
npodeccroHanbHbIX chepax

2 ITo Teme «TeopeTnyeckue 0OCHOBbI HH(POPMATHKH»

2.1 Brnagenue TeopeTHUecKMM ammapaToM, IO3BOJISIONIUM OIpPENEIsaTh
KpaTyaiiuii myTh BO B3BELICHHOM Ipade M KOJIMYECTBO IMyTeH Mexay
BEPIIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOT0 rpada

3 ITo TeMe «AJTOPUTMBI H IPOrPAMMHMPOBAHHE

3.1 YMeHue 4yuTaTh U MOHMMATh MPOTPAMMBI, PEaTH3yIOIINe HECIOKHbBIE
ANTOPUTMBI 00PAOOTKH YHCIIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YHCIIE
MacCHMBOB W CHMBOJBHBIX CTPOK) Ha BBIOpAaHHOM I M3y4YeHUs
YHUBEpPCATLHOM  SI3BIKE  MPOTPAMMHUPOBAHUS  BBICOKOTO  YPOBHS
(TTackams, Python, Java, C++, C#); ymeHue aHaJIM3HPOBAThH
QITOPUTMBI C MCIOJIb30BAaHUEM TaOJHI] TPACCUPOBKH; OMpPENEsATh 0e3
WCIONIb30BaHUS KOMITIBIOTEpPA PEe3YJIbTaThl BBHIMOTHEHHUS HECIOKHBIX
porpamMM, BKJIIOYAIOIIMX ITUKIIBI, BETBJICHUS W TOANPOTPAMMBI, MPHU
3aJaHHBIX UCXOIHBIX JaHHBIX

3.2 YMenue MoIuUIMPOBATH TOTOBBIE MPOTPAMMBbI Ul PEIIEHHUs] HOBBIX
3a1a4, MCIOJb30BaTh MX B CBOMX IporpaMmax B KayecTBe

nojanporpamMm (mpoueayp, GyHKIU)

3.3 YMeHue peanus3oBaTh ATanbl peUIeHHs 3a/lad Ha KOMIIBIOTEPE; YMEHUE




peann30BbIBAThH Ha BEIOpaHHOM JUTSt W3yUYCHUS SI3BIKE
nporpaMMupoBaHusi BbeicOkoro ypoBHs (Ilackanb, Python, Java, C++,
C#)  TumoBble  aNropuT™Mbl  O0OpaOOTKM  YHMCEN,  YHCIOBBIX
MOCIIEZIOBATEILHOCTE M MACCHUBOB: MPEACTABIEHUE 4YHCIIa B BHUJE
Ha0opa TIPOCTBIX COMHOXHTENEH; HaXOXJICHHE MaKCHMAaJbHOM
(MUHMMAaNBHOM) UQPHI HATYypaIbHOIO YMCIA, 3allMCAHHOTO B CHUCTEME
CUHMCIICHHSI C OCHOBaHMEM, He mpeBblmaromuM 10; BbBIYUCICHHE
00OOIIEHHBIX XapaKTEPUCTHUK JJIEMEHTOB MAacCHMBa WJIM YHCIOBOM
IIOCJIEI0BATEIBLHOCTH (CymMMBl, MIPOU3BEICHUS CpEIIHETO
apu(MeTHuyecKoro, MHUHUMAJIBHOIO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa

4 ITo Teme «MH(popMaLIMOHHBIE TEXHOJIOTHID)

4.1 YMeHue HCIoJIb30BaTh KOMIIBIOTCPHO- MATCMATHYCCKHUC MOJICIN IJIA

aHaJIM3a 0OBEKTOB M MPOIECCOB: POPMYITUPOBATH LIETh MOJICTHPOBAHUS,
BBIMOJIHSATh AHAJM3 PE3YJIbTATOB, MOJYUYCHHBIX B XOJ€ MOICTUPOBAHHS;
OICHUBATh AaJACKBATHOCTbL MOJACIN MOACIUPYEMOMY 06’I)GKTy HJIn
MPOIIECCY; TMPEACTABISATh PE3YJbTaThl MOJCIUPOBAHUS B HATJISIHOM
BHJIC

IIpoBepsiemblie 3s1eMeHTHI coaepxkanus (11 kiaacc)

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

11

IIprHIMIIBI TOCTPOECHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CerteBble

npotokoisl. Cetb MHTEpHET. Apecanus B cetu MHTepHeT. CucteMa JOMEHHBIX
UMEH

Teopernueckne ocHOBbI MHPOPMATHKH

2.1

Monenu u Mmonenuposanue. Llenn mogenuposanus. COOTBETCTBHE MOJETH
MoJenupyeMoMy 00BbeKTy Wi npoueccy. @opManusanus IpUKIaJAHbIX 3a1a4.
[IpencraBieHue pe3ysbTaTOB MOJACIMPOBAHMS B BUJIE, YIOOHOM JJIsi BOCIIPUSATHUS
yesoBeKoM. ['paduueckoe npeacTaBiieHne JaHHbBIX (CXEMBbI, TaOJINILIbI, TPAPUKH)

2.2

I'padsl. OcHOoBHBIE MOHATUA. Buasl rpagos. Pemenue aaropuTMHuYecKux 3ajad,
CBSI3aHHBIX C aHamM30oM TrpadoB (NMOCTPOCHHE ONTHMAIBHOTO WYTH MEXIY
BepIIMHAMU rpada, OINpenieleHne KOJIMYEeCTBAa pa3IMYHBIX MyTeH Mexmy
BEpILIMHAMU OPUEHTHUPOBAHHOTO alUKINYECKOTo rpada)

2.3

HepeBbs. bunapHoe paepeBo. JluCKpeTHbIE WIpBl JBYX HIPOKOB C TIOJTHOU
undopmanmet. [loctpoenue nepera mepebopa BapHaHTOB, OMHMCAHUE CTPATETHUH
UTPHI B TAOIUYHON (hopme. BBIMTPHIIITHBIE CTPATETHH.

Hcnons3oBanue rpagoB U JEpeBbEB IMPH OMHCAHUM OOBEKTOB U IPOILIECCOB
OKPYXKAaroIIero Mupa

AJITOPUTMBI U IPOrpaMMHPOBaHHe

3.1

OnpeneneHre BO3SMOXKHBIX PE3YyIbTaTOB pabOTHI MPOCTEHIINX AITOPUTMOB
yIpaBiIeHUS UCTIOIHUTEISIMU U BBIYUCIUTENBHBIX aropuT™MOB. OnipeeneHne
UCXOJIHBIX TAaHHBIX, IIPU KOTOPBIX aJTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTarT




3.2

Otanbl pelieHust 3a7ad Ha KomibioTepe. S3bik mporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH S3bIKa IMPOTPAMMHUPOBAHUS.
Tumnbl JaHHBIX: LEJTOYUCICHHBIE, BEIIECTBEHHBIC, CUMBOJbHBIC, JIOTUYECKUE.
BerBnenus.

CocraBnblie ycnous. Llukisl ¢ ycinouem. Llukibl no nepemennoit. Micnonb3zoBanue
TaOJIUI TPACCUPOBKHU

3.3

Pa3paboTka u mporpammHas peanusanus aJrOpUTMOB DPELIEHUS THUIIOBBIX 3ajay
6a3oBoro ypoBHs. [Ipumeps! 3ajgau: anropuT™Mbl 0OpabOTKM KOHEYHOH YMCIIOBOM
[I0CJIEZI0BATEIBHOCTU (BBIUMCIIEHUE CYMM, IIPOM3BENEHUN, KOJIMYECTBA IIEMEHTOB
C 3aJlaHHBIMU CBOMCTBaMH), aJrOPUTMBbl aHAJIM3a 3alUCU YHUCEN B MO3ULHMOHHOU
CHCTEME CYMCIICHUS, aJIrOPUTMBI PELICHUS 3aJad METOJOM Iepebopa (IOUCK
HauOOJIbIIEr0 OOLIEro NENUTENs IBYX HaTypajbHBIX YHCEJ, MPOBEpPKa 4HCIa Ha
IIPOCTOTY)

3.4

O6pabotka CUMBOJIbHBIX JTAHHBIX. Bcerpoennbie GbyHKIMN A3bIKA
POrpaMMHUPOBAHHUS
JUIs1 00pabOTKM CHMBOJIBHBIX CTPOK

3.5

TaOGnuuHble BEIWYUHBI (MACCHBBI). AJTOPUTMBI PaOOTHI C IEMEHTAMHU MAacCHBaA C
OJTHOKPATHBIM IIPOCMOTPOM MacCHBa: CYMMHUPOBAHHE JIEMEHTOB MacCUBa, MOACUYET
KOJIMYeCTBAa (CyMMBbI) DJJIEMEHTOB MAacCHBa, YJOBJIETBOPSIOUIMX 3aJaHHOMY
YCIOBHIO, HAaXOXXJEHHE HauOOJbIIEro (HaMMEHbBILIEr0) 3HAYEHUS HIEMEHTOB
MaccuBa, HAaxOXIEHHE BTOPOrO IO BEIMYMHE HAUOOJBLIETO (HAUMEHBIIETO)
3HAYEHUs, JMHEWHBIH IOMCK 3JIEMEHTa, IEepecTaHOBKAa 3JIEMEHTOB MAacCHUBa B
00paTHOM TOPSJIKE.

CoprupoBka ogHOMEpHOro MmaccuBa. [IpocTeie MeTOIbI COPTUPOBKH (HampuMmep,
METOJ ITy3bIpbKa, METOJ] BEIOOpa, COPTUPOBKA BcTaBkamMu). [Toamporpammbl

NupopmannoHHbIe TEXHOJTOTHH

4.1

AHamu3 naHHbIX. OCHOBHBIE 3aJauyd aHalW3a JaHHBIX: IIPOTHO3MPOBAHUE,
Kinaccuukanus, KiaacTepus3alus, aHaiu3 OTkIoHeHuH. IlocienoBaTenbHOCTH
peleHHs 3a/a4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYHCTKA M OLEHKA
KauyecTBa JAaHHBIX, BHIOOP W/WIM MOCTPOEHHE MOJENH, MpeoOdpa3oBaHUE TaHHBIX,
BU3YaJIM3alsl JaHHbIX, MHTEPIPETalus Pe3yIbTaToOB

4.2

Amnanus JaHHBIX C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/III. Brruncienue CYMMBI, CPpCAHETO
apI/Iq)MCTI/I‘leCKOFO, HanOOJIBIIET0 M HAUMEHBIIICTO 3HAUCHUM JuariazoHa

4.3

KOMHBIOTepHO'MaTeMaTI/I‘leCI(I/IC MOICIIN. OTalbl KOMIIBIOTCPHO-MATCMATHYCCKOT'O
MOACIIMPOBAHUA: MOCTAHOBKA 3a/a4u, pa3pa60TI<a MOACIN, TCCTUPOBAHUC MOJCIIN,
KOMHBIOTCpHBIfI OKCIICPUMCHT, aHAJIN3 PC3YJIbTATOB MOACIIMPOBAHUSA

4.4

YucneHHoe pelleHrne YpaBHEHUH ¢ OMOILBIO T000pa mapamerpa

4.5

Tabnuunble (pensuroHHbIe) 0a3bl JaHHbIX. Talbnauia — npeacTaBieHue CBEIEHH 00
OIHOTHIHBIX 00bekTax. [lone, 3amuch. Kiarou tabmuiel. Pabora ¢ roroBoii 6a3oit
JAaHHBIX. 3anonHeHue 0a3bl qaHHbIX. [IoMCK, COPTUPOBKA M (UIBTpAIUS 3amUCEH.
3anpockl Ha BBIOOPKY J@aHHBIX. 3ampoChl ¢ MapaMeTpaMu. Beraucisiembie Mois B
3ampocax.

MHuoroTtabnauanbie 0a3bl JaHHBIX. THIBI CBsI3ed MEXIy TaOmuIaMu. 3ampochkl K
MHOTrOTa0JIUYHLIM 0a3aM JaHHBIX

21.]'[5[ MPOBEACHUA CAUHOI'O roCy1apCTBEHHOI'0 3K3aMEHa I10 HCIIOJIB3YCTCA MEPCUCHD

(kogudukarop) mpoBepseMbIX ~ TpeOOBaHMII K  pe3yJbTaTaM  OCBOCHHS  OCHOBHOM

00pa3oBaTeNbHON MPOTrpaMMBI CPETHETO 00IIero 00pa3oBaHUs U IIEMEHTOB COIEPIKAHUS.




IIposepsiembie Ha EI'D nmo nndopmarnke TpedOBaHUSA K pe3yJIbTATaAM OCBOCHHUS
OCHOBHOI1 00111€00pa30BaTe/IbHON NPOrPAMMBbI CpeHero o01ero 00pa3oBaHus

Kon
NpoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpefOBaHMS K NpeIMETHBIM pe3yJabTaTaM OCBOEHHS
OCHOBHOH  00pa3oBaTe/ibHOIl  NPOrpaMMbl  CpeHero  001Iero
o0pa3oBaHus

1.

3namo/nonumama

11

[loHnMaHKe OCHOBHBIX NPHUHIMIIOB YCTPOWCTBA M (PYHKLIMOHHUPOBAHUS
COBPEMCHHBIX CTAllMOHAPHBIX M MOOMJIBHBIX KOMIBIOTEPOB; TEHACHIUI
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUH; BJIAJCHHE HABBIKAMU Pa0OOTHI C
OICPAllMOHHBIMU CHCTEMaMH M OCHOBHBIMH BHJAMH IIPOIPaAaMMHOTO
oOecriedeHuss s pelleHus  y4eOHbIX  337ad MO  BHIOpaHHOM
crienyaIn3anuu

1.2

Hanuume mnpencraBiaeHuil o 0a30BbIX MPUHLUIAX OpraHU3allUd U
(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX ceTel

13

[TonumManue OCHOBHBIX NPUHIMIIOB JUCKPETH3ALUH PA3IMYHBIX BHJIOB
uHpOpMaIN

14

[lonnmanue 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOM
uHbopManuy (3alUCh 4YHUCEN B MO3MIMOHHON CHCTEME CUMCIICHUS,
JEJIMMOCTb I1I€JIBIX YUCEJI; HaXOXKIEHHE BCEX IMPOCTBIX YHMCET B 3aJlaHHOM
JManazoHe; 00paboTKa MHOTOPa3psAOHBIX  LENbIX 4YHCEd, aHalu3
CHUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB

MIOMCKA U COPTUPOBKU

1.5

3HaTh QYHKIIMOHAIbHBIE BO3MOKHOCTH HHCTPYMEHTAJIBHBIX CPEJCTB CPEIbI
pa3paboTku

1.6

Bnanenune OCHOBHBIMH CBEJEHMSIMU O 0Oa3aX J[JaHHBIX, UX CTPYKTYpe,
CpeICTBax COo3qaHus U pabOThl C HUIMH

1.7

[ToHnMaHKMe BO3MOKHOCTEH M OTPaHUYEHUI TEXHOJIOITMH UCKYCCTBEHHOI'O
UHTEJUIEKTa B pa3iMYHbIX 00JacTsAX; HaJUuue TpeAcTaBlIeHud o0
HCIIOJIb30BaHNUH

MH(GOPMAIMOHHBIX TEXHOJIOIHH B Pa3IMUHBIX NMPOo(hecCHOHAIBHBIX chepax

1.8

BiianeHne TeopeTHMYECKMM ammapaToM, IO3BOJIIOIIMM  OCYIIECTBIATh
MIPEACTABICHUE 3aJaHHOTO HATYpaJbHOI'O YMCIIA B Pa3IMYHBIX CHUCTEMax
CUMCJICHMS; BBINOJHATH TNpeoOpa3oBaHMsl JIOTUYECKUX BBIPAKEHUH,
UCTOJb3Yys 3aKOHBI aNreOphl JIOTUKHU; ONPEAEsITh KpaTdyalliuii MyTh BO
B3BEIIEHHOM TIpade ¢ KOJIMYECTBO MyTel MEXIy BeplLIMHAMU
OPUEHTUPOBAHHOT'O AlIUKINYECKOro rpada

Ymemo

YMeHue uCIoab30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJEIHA IS
aHam3a 00BEKTOB M MPOIIECCOB: (POPMYITUPOBATH IIENIb MOJCIHUPOBAHUS,
BBINOJIHATh aHAJIU3 PE3YyJbTaTOB, MOJYYEHHBIX B XOJI€ MOJIETUPOBAHMUS;
OLICHUBATh aJ€KBATHOCTh MOJEIH MOJEIHUPYEMOMY OOBEKTY WU
MPOLECCY; MPEJICTABIATh PE3YJIbTATHI MOJICTTMPOBAHMS B HATJISITHOM BUE

2.2

YMeHue KIacCUUIMPOBAThL OCHOBHBIC 3aJlauydl  aHaIW3a JaHHBIX
(mporHo3upoBaHue, KIaccu(pUKaIus, KJIaCTepU3alIUs, aHam3
OTKJIOHEHWI); TTIOHUMAaTh IOCIIEIOBATEILHOCTh PEIICHUS 3a/a4 aHaIHu3a
JaHHBIX: C60p MNCPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka4YCCTBAa NAHHLIX,
BBIOOp W/WIM  TIOCTPOCHHE  MOJCIH, TMpeoOpa3oBaHUE  JIaHHBIX,




BU3yaJIM3alUsl JaHHBIX, UHTEPIPETALNS PE3yJIbTaTOB

2.3

YmMmenue omnpeaensite UHGOPMAMOHHBIN 00BEM TEKCTOBBIX, IpaduuecKux
Y 3BYKOBBIX JIaHHBIX MIPH 3a/IaHHBIX MapaMeTpax AUCKPETU3ALUU. Y MEHUE
ONPENENATh CPEAHIOI0 CKOPOCTh NIEPENAYN JaHHBIX, OLICHUBATh N3MEHEHUE
BpPEMEHH TIepeau MPU U3MEHEHUH WH(POPMAITMOHHOTO 00bEMa TaHHBIX U
XapaKTEPUCTUK

KaHaja CBs3U

2.4

YMeHue CTpouTh KOJA, OOECIEUMBAIOIINN HAUMEHBIIYI0 BO3MOXKHYIO
CPEIHIO0 JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCHnoib30BaTh IMPU PELICHUH 3a/ad CBOWCTBA MO3UIIMOHHOMN
3alUCU YHCEeJl, aJrOPUTMbI MOCTPOCHHS 3alKMCH YKCIAa B IMO3UIMOHHOU
CUCTEME€ CUMCJICHHS C 33JIaHHBIM OCHOBAHHMEM M IMOCTPOCHUS 4YHCIA IO
CTpOKE, COJepXalleldl 3aluch ATOr0 4YHCiIa B TMO3UIMOHHOW CHUCTEME
CUHCTICHHS C 33/IaHHBIM OCHOBAHHEM;

YMCHHE BBHITIONHATH apu(METHUYCCKHE ONepaldid B  TO3HIIMOHHBIX
CUCTEMaX CUUCIICHHUS

2.6

YMeHHe CTpOUTh JIOTHYECKOE BBIPAKEHHE B JAU3IBIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpPMalbHBIX ¢opMax MO 3aJaHHOW  Tabmuie
WCTUHHOCTH;  HCCIEAOBaTh  OOJACTh  HMCTUHHOCTH  BBICKA3bIBAHUA,
COJIep>KaIlero nepeMeHHbIe; PelaTh HECI0KHbIE TIOTUYECKIE YPABHEHHUS

2.7

YMeHue pemarb aaropuTMHUYECKHE 3aJaud, CBA3aHHBIE C aHAJIU30M
rpadoB (3agaud TMOCTPOEHUS ONTUMAJIBHOTO MYTH MEXKIY BEpUIMHAMU
rpada, ompeeneHuss KOJIMUYECTBA PA3IUYHBIX MyTEeH MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO AIMKINIECKOro rpada)

2.8

YMeHHE UCIOIB30BaTh AE€PEBbs MPU AHAIN3E U MIOCTPOCHUU KOAOB U IS
MpE/ICTAaBICHUs] apUPMETUYECKUX BBIPAXKEHHUM, NpU pelIeHuHd 3aaa4y
IIOMCKA U COPTUPOBKU; YMEHHE CTPOUTH IEPEBO WIPBHI IO 3aJaHHOMY
ITOpUTMY; pa3pabaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
UTPBI

2.9

YMmenue AHAJIU3UPOBATL  AJITOPUTMBI € HUCHOJIb30BAHUEM Ta6.]'II/ILI
TPAaCCUPOBKH,; ONPCACIATH 0e3 HMCIOJIb30BaHUS KOMIIBIOTCPaA PE3YJIbTAaThI
BBIITOJIHCHHUA HCECJIOKHBIX ITPOrpaMM, BKIIHOYAIOIIUX IUKIIBI, BETBJICHUA U
moAIIpOTrpaMMBel, IIPH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpenensTh CI0KHOCTh U3yYaeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(cymMMHpOBaHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MaccHBa, IepeOOpHbIe
QITOPUTMBI, JIBOMYHBIA IOMCK) W TPUBOAUTH TNPUMEPHI HECKOJIBKUX
AJITOPUTMOB Pa3HOU CIIOKHOCTHU JUIsl PELIEHUs OAHOU 3a1a4u

2.11

Bianenue yHuBepcanbHBIM S36IKOM TIPOTPAMMHUPOBAHHS BEICOKOTO YPOBHS
(IMackanp, Python, Java, C++, C#), npencraBieHUsIMH O 0a30BBIX THIIAX
JAHHBIX H CTPYKTypax JIaHHBIX; YMEHHE WCIOJIb30BaTh OCHOBHBIC
YOPaBISIIOLIIME  KOHCTPYKLHUU; YMEHUE  OCYIECTBIATH aHaIu3
MPEIIOKEHHON TPOTPAMMBI: OTIPEEIATh PE3YyIbTaThl pa0OTHI MPOTPAMMBI
MPU 3a/laHHBIX MCXOAHBIX JAHHBIX; OMPEAENATh, MPU KAKUX HCXOIHBIX
JAHHBIX BO3MOXXHO TIOJYYCHHE YKa3aHHBIX PE3yJIbTaTOB, BBISBIATH
JaHHBIE, KOTOPHIE MOTYT TPUBECTH K OHIMOKe B paboTe MpOrpaMMBl;
hopMyTHUpOBaTh MPETIOKEHUS IO YIIYUIICHHIO TPOrPAaMMHOTO KOAa

2.12

YMeHrne peanu30BBIBATH Ha BBIOPAaHHOM ISl  W3YYCHHS  SI3BIKE
nporpaMMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THITOBBIE AITOPUTMBI 00PaOOTKM YHCEN, YUCIOBBIX IOCIIEI0BATEILHOCTEH




M MAacCHBOB: TIPEICTABJICHWE YWCIa B BUAe HaboOpa TPOCTHIX
COMHOXXHTENCH; HaxOXXJIeHHE MaKCUMaJlbHOW (MHUHMMAJIbHOW) LHQPPHI
HaTypaJbHOI'O 4YHMCJIAa, 3allMCAaHHOTO B  CUCTEME  CUMCIEHUS C
OCHOBaHueM, He npeBblmatommM 10; BbelunciaeHHe OO0OOUIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MaccuBa WJIn YHCIIOBOU
MOCJIEI0BATEIHHOCTH (cymMMBl, MIPOU3BEACHUS CpelHero
apu(MeTHYecKoro, MHUHHUMAJIBHOTO W MAaKCUMAJIBHOTO  DJIEMEHTOB,
KOJMYECTBA D3JEMEHTOB, YJOBJIETBOPSIONIUX 33JaHHOMY YCIIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MAacCCHBAa; YMEHHE HCIIOJb30BaTh B IMPOTrpaMMax
JaHHBIC Pa3JIMYHBIX TUIOB C Y4ETOM OrPAaHUYEHHI HaA AMANa30H HX
BO3MOJKHBIX 3HAQUEHHUM, NPUMEHSATh NpPH PEIICHUH 3a/a4 CTPYKTYpbI
NaHHBIX (CHHCKH, CJIOBAapH, CTEKU, OYEpEeAH, JACpPEeBbs); MPUMEHATH
CTaH/IapPTHBIC W COOCTBEHHBIC MOJMPOTPAMMEI ISl 00PAOOTKH YHCIOBBIX
JAHHBIX ¥ CUMBOJBHBIX CTPOK; MCIIOJIb30BaTh MPH Pa3pabOTKe Mporpamm
OMOIMOTEKH TOAMPOrpaMM; YMEHHE UCIOJIb30BaTh CPEACTBA OTJIAJKU
IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

VYmenue HCIIOJIB30BaTh OJICKTPOHHBIC Ta6JII/IIII)I JUIA aHajm3a,

2.13 OpeaAcCTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘laH BLI60p OIITUMAJIBHOTI'O

pemieHus, MoAOOp JMHUM TPEHJA, PEIICHHE 3a/1a4 MPOTHO3UPOBAHMS);
YMEHHE HCII0Jb30BaTh TaOMUuHble (peNALMOHHBIE) Oa3bl JaHHBIX U
CIIPaBOYHBIE CUCTEMBI

YMeHue OpraHu30BBIBATH JIMYHOEC WH()OPMAIMOHHOE IPOCTPAHCTBO C

2.14 HCIIOJIBb30BaHUECM Ppa3INIHbIX CpCIACTB I_II/I(prBLIX TeXHOHOFHﬁ;

MMOHMMaHKHE BO3MOKHOCTEH U(POBBIX CEPBUCOB rOCYNaPCTBEHHBIX YCIIYT,
1M POBBIX 00pa30BaTEIbHBIX CEPBUCOB

Ilepedyenn 31eMeHTOB coaepxkaHusi, npoBepsieMbIX Ha EI'D mo nungopmarnke

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1. [Tudposast rpaMOTHOCTH

1.1 | OcHOBHBIE TEHAEHIMH pa3BUTUS KOMIBIOTEPHBIX TexHosoruil. IlapamienbHble
BbIUKCIIEHHs. MHOIOMPOLIECCOPHBIE CHCTEMbI. PacmpeielieHHble BbIYHUCIUTENbHbIE
CUCTEMBI M 00paboTKa OONBIINX JaHHBIX

1.2 | IlpuHUUOBl TOCTPOEHUS M amMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CeTeH.
Ceresble npotokonbel. Cetb MHTepHeT. Anpecanus B cetu WurepHer. [IpoTokosbl
creka TCP/IP. Cucrema nomeHHbix HMEH. Pasnenenue IP-cetm Ha moacetu ¢
TTOMOIITbI0 MacCoOK ITOJICETEH

1.3 | QaiinoBas cucrema. Ilonck B ¢aitmoBoit cucreme. [IpuHIMIIBI pa3MenieHUs U
UMeHOBaHMs (aiiioB B nonroBpeMeHHoW namsatu. [11aGmoHsl ais omucaHust Tpymnmn
daiinoB

1.4 | CkopocTh nepeaauu JaHHBIX. 3aBUCUMOCTh BpEMEHH INepejaun OT HH(POPMAITHOHHOTO
00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

1.5 | UludpoBanue nanHbix. CumMMmeTpuuyHble U HecuMMmeTpuuHble MmHUGpsl. udps
npocroii 3amensl. Hludp Lesaps. [Hudp Buxenepa. Anroputm mudpoanus RSA

1.6 | Koxpl, mo3Bomsitone OOHApY>KUBAaTh W HWCIPABIATH OIMMMOKH, BO3HHUKAIOIIUE IPH
nepenaye AaHHbIX. Pacctosnume Xsmmuura. KomupoBaHue ¢ MOBTOpEHHUEM OHTOB.
Konpr XammuHra

2. Teopernueckne oCHOBBI HHOPMATHKH




2.1

JBonyHoe koaupoBaHue. PaBHOMEpHBIE M HEpPaBHOMEPHBIE KOJIbl. JlekoaupoBaHue
COOOLIEHUH, 3alMCaHHBIX C TOMOIIbI0 HEPaBHOMEPHBIX KOJOB. Ycioue dDaHo.
[TocTpoeHHEe OTHO3HAYHO ACKOIAUPYEMBIX KOAOB € IIOMOILBIO I€peBa

2.2

Teopernueckre MOAXOBI K OIEHKE KOJIM4YecTBa MH(pOpMaMy. EMuHHUIB U3MepeHus
KosinyecTBa HHpopmauuu. AnpaBUTHBIN HOAXO0 K OLIEHKE KOJMYECTBa UH(OpMaIUH.
3akoH agautuBHOCTH HH(OopMaru. @opmyna Xaptiu. MHopMaius 1 BEpOsSTHOCTD.
®opmyina [llennona

2.3

Cuctemsl cuuciienus. Pa3BépHyTas 3amuch LeablX U IPOOHBIX YHCEN B O3UIIMOHHON
cucreMe cuuciieHus. CBOWCTBA MO3UIIMOHHOW 3alMCH YMCIA: KOJIWYeCTBO HU(pp B
3allACHU, NIPU3HAK JEIMMOCTH YHCIAa HA OCHOBAaHUE CUCTEMBI CUHMCIEHUS. AJTOPUTM
nepeBojia LEeNoro yucia u3 P-u4Hoi cucTeMbl CUMCIEHUS B IECATUYHYIO. AJITOPUTM
nepeBojla KOHEYHOM P-m4HO# 1pobu B JecATHYHYIO. AJNTOpPUTM IepeBoJa LEI0ro
yyclla M3 JECATHUYHOM cuctembl cuucieHus B P-uunyro. IlepeBon koHeEuHOM
JecATUYHON apobu B P-uunyro. /[BouuHas, BOCbMEpUYHAs U ILECTHAALATepUYHAs
CHUCTEMBI CUHUCIICHHUS, CBSI3b MEKy HUMH.

Apudmerndeckue onepanuy B NO3UIMOHHBIX CUCTEMaX CUUCICHUS

2.4

TpOI/I‘lHaﬂ YpaBHOBCHICHHAsA CUCTEMA CUUCIICHUS.
I[BOI/I‘-IHO‘IIGC?ITI/I‘-IHafI CHUCTEMA CUUCIICHUA

2.5

KonupoBanue texcroB. KogupoBka A SCII. OgHoOalTHBIE KOJIUPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenencarne nHGOpMAIIHOHHOTO 00bEMA
TEKCTOBBIX COOOIIEHNI

2.6

KoaupoBanue wuzobpaxenuit. OneHka HHPOPMALHOHHOTO 00BEMA rpauuecKux
JAHHBIX TPU 3aJaHHBIX pa3pelieHuu W [IIyOMHE KOAupoBaHHUs LiBeTa. LIBeToBBIC
MOJIEIIHU.

KomupoBanue 3Byka. Onenka mH()OpMAIMOHHOTO 00BbEMa 3BYKOBBIX JTaHHBIX MPU
3a/IaHHBIX YaCTOTE AUCKPETU3ALMH U PA3PATHOCTH KOAUPOBAHUS

2.7

Anre6bpa noruku. Ilonstue  BbIcKa3biBaHMs.  BbIcKasbiBaTenbHbIE  (OPMBI
(nmpenukatsl). KBaHTOpHI CyIIIECTBOBAHHS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuubl HUCTUHHOCTU. Jlornueckue  BBIpaKEHHS.
Jlornueckue ToxxaecTBa. Jlornueckue onepanny u onepanyuy Haj MHOKECTBAMH.
3akoHbl ~ aireOppl  JIOTUKH. OKBUBAJEHTHBIE NPEOOpa3OBaHUS  JOTHYECKHUX
BbIpakeHMil. Jlornueckue ypaBHEHNs U CUCTEMBI YPaBHEHUH.

Jlormueckue QpyHKIMHU. 3aBUCUMOCTb KOJMYECTBA BO3MOYKHBIX JJOTMUYECKUX (DyHKINN
OT KOJIMYECTBA apTyMEHTOB.

Kanonunueckue popmbl JJOTHYECKUX BBIPAKEHUN

2.8

COBCpHIeHHI)Ie JU3BHOHKTHBHBIC KOHBIOHKTHBHBIC HOpPMAJIbHBIC (bOpMI)I,
AJITOPUTMBI UX MTOCTPOCHUS I10 Ta6J'II/II_IC HCTHUHHOCTH

2.9

Jlornueckue 2J€MEHTHI B cocTaBe Komnetorepa. Ipurrep. Cymmarop.
MHoropa3psaseiii cymmarop. lloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax I0
3alaHHOMY JIOTUYECKOMY BBIPQKEHHMIO. 3allUCh JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOU CXEME

2.10

Mopnenn u wmonenupoBanue. llenn wmoaenupoBaHus. AJEKBAaTHOCTb MOJIENH
MoJenupyeMoMy 00beKTy i npoueccy. @opManusanus IpUKIaJHbIX 3a/1a4.
[IpencraBiaeHue pe3ysibTaTOB MOJECTUPOBAaHHUS B BHUJAE, YAOOHOM JUIS BOCIPHSTHS
yesoBekoM. ['paduueckoe npeacTaBieHne JaHHbBIX (CXEeMbl, TaOIULbI, TpadUKH)
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HpeI[CTaBJ'IeHI/Ie IICJIbIX YHCCII B ITaMATHU KOMHBIOTepa. OFpaHI/I‘ICHHOCTB auaria3oHa
YyceNl MPU OTPAaHUYEHUU KOJIMYecTBa pa3psiioB. IlepenosiHeHue pa3psiHON CETKH.
be33nakoBbIe 1 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. [[BOMUHBIN JTOMTOJHHUTEIIBHBIN KO
OTpI/ILIaTC.HBHBIX HYUCCII.




[ToGuToBBIe NOTHYECKHE onepaunu. Jlornueckuil, apupMeTHUECKUN U IUKINIECKUN
casury. [Iudposanue ¢ momorbo MOOKUTOBOI orneparun «uckiovatomee NI

2.12

[IpencraBneHne BELIECTBEHHBIX YMCEN B MAMATH KOMIIBIOTEpA. 3HaAdalas 4acTb U
nopsiioK uncna. /lnama3oH 3HaueHH BEIIECTBEHHBIX uncell. [IpoGiembl XpaHeHus
BCILECTBCHHBIX 4YMCEJI, CBSA3aHHBIE C OIPAHUYEHHEM KOJIMYECTBA PA3PAHOB.
BrimonHenne omepanuii ¢ BELIECTBEHHBIMH YHCIAMH, HAKOIUIGHHE OLIMOOK IpH
BBIYKCIICHUSAX

2.13

I'padsl. OcHoBHBIE MOHATHS. Buabl rpados. Onucanue rpagoB ¢ MOMOIIBIO MAaTPHII
CMEXHOCTH, BECOBBIX MaTpHII, CIINCKOB CMEXHOCTH. PerieHue ajropuTMHYeCKHX
3aja4, CBA3AHHBIX C aHAJIM30M TpadoB (ITOCTPOEHHE ONTUMAIBLHOTO IYTH MEXIY
BEpIIMHAMU rpada, onpeaeseHne KOJNUECTBA PA3IMYHbBIX ITyTEH MEXy BepIIMHAMH
OPHEHTHPOBAHHOT'O AIMKIMUYECKOro rpada)

2.14

HepeBwsi. bunapnoe pgepeBo. [lepeBbs moucka. CrnocoObl 00xoma jaepesa.
[lpencraBieHne apuMETHYECKUX BBIPAKCHUH B BuUje JnepeBa. lcmoib3oBaHHe
rpadoB U IepeBLEB TP ONTUCAHUH OOBEKTOB U TMPOIIECCOB OKPYKAIOIIETO MUPa

2.15

JlMcKkpeTHble UIpbl JBYX MIPOKOB ¢ NoJHOM uMHpopmanuei. Iloctpoenue nepepa
nepebopa BAapUAHTOB, OIMCAaHUE CTpaTerMu Wrpsl B TaOMU4HOM  (popme.
BbIMrpbliiHble ¥ IPOUTPBILIHBIE TO3UIMH. BBIMIpBIIHBIE CTpaTEeruu

2.16

CpenctBa MCKYCCTBEHHOIO WHTEIIEKTa. MIeHTHU(UKanus U MOUCK H300pa)xKeHHi,
pacrio3HaBaHue Jul. lcnonp30BaHME METOAOB HCKYCCTBEHHOIO HWHTEJUIEKTA B
oOydaromux cucremax. lMcnoiap3oBaHHE METOJIOB MCKYCCTBEHHOI'O HHTEJUIEKTa B
pOOOTOTEXHHKE.

HNnrepuet Bemei. Heitponusie ceTn

AJTOPUTMBI U IPOTPAMMUPOBAHHE

dopmanusanus MTOHATUSA ajropuT™Ma. Mammuna TrropuHra Kak
YHUBEpCaabHasi MOJECIIb BIYUCICHUN

3.2

OneHka cI0KHOCTH BbIYMCIIEHUH. Bpems paboThl 1 00bEM HCHOIB3yeMON MaMATH,
X 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OIlEHKa aCHMITOTHYECKOMN
CJIO)KHOCTH aJTOPUTMOB. AJITOPUTMBI MOJMHOMHUAIBLHOW CIIOKHOCTH. IlepebopHbie
anroputmel. [IpuMepsl pa3nUuYHBIX AJITOPUTMOB pPELIECHUS OJHOW 3a1adyd, KOTOPBIE
HMEIOT PA3JIIMYHYIO CJI0KHOCTb

3.3

OnpeneneHue BO3MOXHBIX  pe3yJlbTaTOB pabOThl MPOCTEHIINX  aJrOPUTMOB
YIOPAaBIEHUS WCIOIHUTEISAMU M BBIYHACIUTENBHBIX alroputmoB. OrnpenencHue
MCXOIHBIX TAHHBIX, IPU KOTOPHIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yIbTaT

3.4

Anroput™Mbl 00pabOTKM HATypajbHBIX 4YHCEJN, 3alMCAHHBIX B MO3UIMOHHBIX
CUCTEMax CUHUCIJICHHUS: pa30MeHne 3alKiCH YHcia Ha OT/AENIbHbIC IIU(PbI, HAX0XKICHNE
CYMMBI W TpOM3BEAEHHUS LH(p, HAXOKIECHUE MAKCUMAIbHOW (MHUHMMAJIbHOI)
uu¢psl. [lpencrasnenue yucna B Buje HaO0Opa MPOCTHIX COMHOKUTENEH. AIropuT™M
OBICTPOrO BO3BEJCHUS B cTeneHb. [IoMCK MPOCTHIX YMCeN B 33JaHHOM JMana3oHe C
MIOMOIIBIO AJITOPUTMA «PeNIeTo DpaTocheHar

3.5

MHoropa3psiHble 1iesible YUCIa, 3a7a4i JUIMHHON apudMeTHKN

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbel naHHBIX:
L[eJI0YHCIICHHbIE, BEIIECTBEHHBIE, CUMBOJIbHBIE, Joruueckue. Bersnenus. CroxHbie
ycnoBus. Llukiel ¢ ycnosueMm. LIMKIbI 110 IEPEMEHHOMN.

OOpaboTka AaHHBIX, XpaHAmuxcs B (aiinax. TexkcToBble M JABOUYHBIE (ailiibl.
daiinoBblie nepeMeHHbIe ((haitnoBsle ykazarenu). Urenue u3 aiina. 3anuce B aii.
Pazouenue 3anaun Ha nmoazanayn. [loamporpammel (poreaypsl U QYHKITHH).
Vcnionb30BaHue cTaHAAPTHOM OMOIMOTEKH S3bIKA POTPAMMHUPOBAHUS




3.7

Pexypcusi. PexypcuBHble mnpouenypsl u ¢yHKIuH. Vcmoibp3oBaHue cTeKa Ui
OpraHM3aly PEKYPCHUBHBIX
BBI30BOB

3.8

Uucnennele MeToAbl. ToyHOe M NpHOMMKEHHOE peleHus 3agadd. YMciIeHHOoe
pellleHHe YpaBHEHHMH C IOMOINBIO Moa0opa mnapamerpa. YuCIEHHbIE METO/bl
pellleHusT ypaBHEHUH: MeToJx Iepedopa, METOJ  IOJIOBUHHOIO  JICJIECHMS.
[TpubnnxEHHOE BBIYMCICHME AJIMH KPHUBBIX. Bblumcinenue miomanedt ¢uryp c
IIOMOIIbI0 YHMCIEHHBIX METOJIOB (METOA NPSAMOYTOJIbHUKOB, METOJ Tpameluil).
[Touck wmakcumyma (MUHHUMyMa) (YHKIMM OJHOHW IEPEeMEHHOH METOAOM
IIOJIOBUHHOTO JIEJICHHUS

3.9

O0paboTKa CHMBOJIBHBIX IaHHBIX. BCTpoeHHBIE (QYHKIINH S3bIKa TPOTPAMMHUPOBAHUS
U1 00pabOTKU CHUMBOJIBHBIX CTPOK. ANTOPUTMBI 0OpabOTKH CHUMBOJIBHBIX CTPOK:
HOACYET KOINYECTBA MOSBICHUN CHMBOJIA B CTPOKE, pa30MeHNe CTPOKH Ha CJIOBA IO
npoOeIbHBIM CHMBOJIaM, IIOWCK TIOJACTPOKM BHYTPU JaHHOM CTPOKH, 3aMeHa
HalJJICHHOW TOJACTPOKH Ha JpPYyrylo CTPOKy. ['eHepaims BcexX CIOB B HEKOTOPOM
andaBuTe, yIOBICTBOPSIONINX 33JaHHBIM orpaHudeHusM. [Ipeobpa3oBanue uncia B
CHMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBsl 1 nociie10BaTeIbHOCTH yncell. Borancnenue 0000IEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MacCHBa WJIM YMCIOBOW IOCIIENOBATEIbHOCTU (CyMMBbl, IIPOU3BEAEHUS,
CpedHero apu(MeTHuyeckoro, MHUHUMAJIbHOIO M MAaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJIOBJIECTBOPSIOIIMX 33JaHHOMY YCJIOBUIO). JIMHENHBIH
IIOWCK 33/IaHHOTO 3HAY€HHs B MacCHBE. AJITOPUTMBI pabOTHI € 3JIEMEHTAaMHM MacCUBa
C OJHOKpaTHBIM HpPOCMOTpoM MaccuBa. COpTHUPOBKAa OJHOMEPHOIO MAacCHBA.
[TpocTbie MeTOABI COPTHUPOBKM (METOA Iy3bIpbKa, METOJ BBIOOpA, COPTHUPOBKA
BcTaBkamMu). COpPTHpPOBKA CIMSHHMEM. bBpicTpas cOpTHpOBKa MaccuBa (aaropUTM
QuickSort). JIBONYHBINH NOUCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIBymepHbIe MaccuBBl (MaTpHIlbl). AJITOPUTMBI 0OpaOOTKH JBYMEPHBIX MaCCHBOB:
3al0JIHEHUE JABYMEPHOIO YMCIOBOIO MacCHBa II0 3aJaHHBIM IIpaBWJIaM, IIOMCK
3JIEMEHTa B JBYMEPHOM MAaCCHBE, BBIUYMCIEHHE MakcUMyMma (MUHUMYyMa) U CyMMBbI
3JIEMEHTOB JIByMEPHOTO MAacCHBa, MEPECTAHOBKA CTPOK U CTOJOIOB JIBYMEPHOI'O
MaccHBa

3.12

CrnoBapu (accollMaTUBHbIE MacCHBBI, OTOOpaxkeHus). Xoui-tabnunpsl. [locTpoenue
aJ1()aBUTHO-4aCTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa

3.13

Crexu. AHanmu3  OpaBWIBHOCTM  CKOOOYHOTO  BBIpaKeHHs.  BulumcieHue
apu(QMETUYECKOTO BBIPAKEHHUSI, 3aIIMCAHHOTO B MMOCTPUKCHOM (popme.
Ouepenu. Mcnonp30Banne ouepenu A1 BpEMEHHOIO XpPaHEHUS TaHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHne MHHMMAIBbHOTO OCTOBHOTO JepeBa
B3BEILLICHHOTO CBSI3HOIO HEOPHEHTUPOBAHHOTO rpada. KonmndecTBo pa3nuyHbIX myTen
MEXJIy BEpIIMHAMHU OpPUEHTHPOBAHHOTO  AIMKIMYECKOro rpada. AJroputm
JlenkcTphl

3.15

JepeBbs. Peanmsanust nepeBa € IOMOIIBIO CCBUIOYHBIX CTPYKTyp. JIBOoWuHBIE
(Ounapuble) naepeBbs. [locTpoeHue nepeBa A 3aJaHHOTO apUPMETUUYECKOTO
BbIpakeHUs. PexypcuBHble anropuTmsl o0xoma nepeBa. lcmonb3oBaHue creka u
odepeu it 00xoa 1epeBa

3.16

JluHaMu4yeckoe MpOrpaMMHpOBAaHUE KaK METOJ PpELICHUs 3alad C COXPAHEHHEM
IIPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauM, pEIIaeMble C MOMOUIBI0 JUHAMUYECKOIO
IPOTPaMMHUPOBAHUS: BBIYMCICHHE DPEKYPCHUBHBIX (YHKIMH, MOACYET KOJIMYECTBA
BAPUAHTOB, 33]a4l ONITUMH3ALUU

3.17

[Tonsitie 00 0OBEKTHO-OPUEHTHPOBAHHOM MPOrpaMMHUPOBaHUH. OOBEKTHI U KIIACCHI.




CpoiictBa U MeToqbl 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHbIN aHanu3. Pa3zpaboTka
OporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO Moaxona. HWHkamcymsmus,
HacJieI0BaHKe, TOIUMOP(HU3M

WudopmanroHHbIe TEXHOIOTHH

Ananu3 gaHHeix. OCHOBHBIC 3a/Jayd aHaAW3a [JaHHBIX: [POTHO3UPOBAHHE,
KiaccuuKkaius, KiIacTepu3alus, aHaliu3 OTKIOHeHW#. I[locienoBareibHOCTh
pellicHHs 3ajad aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
Ka4yecTBa JaHHBIX, BBIOOP HW/WIM MOCTPOCHHE MOJENIH, MPeoOpa3oBaHUE IaHHBIX,
BU3yaJIM3allis JIaHHBIX, MHTEpPIpETaIMsl pe3ysibTaToB. [IporpaMMHbIC CpeICTBAa U
UHTEPHET-CEPBUCHI ISl 00pabOTKM M MpPEACTaBJICHHS TaHHBIX. Bojblive JaHHBIE.
MarmmwuaHOE 00yueHue

4.2

AHaJIM3 JaHHBIX C MIOMOMIBIO AIEKTPOHHBIX Tabauil. Brraucienne cyMMbl, CpeaHETO
apudMeTHuecKoro, HauGoJbIIEro (HAMMEHbIIET0) 3HAYEHHUS IMala30Ha.
Brruncnenue koa¢hGuirienTa KOppeisiiuy IByX psiioB




TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne n/m P Konrtpoannsl | IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uudpoBbie
Ne n/m P Kontpoannbie | IpakTuuyeckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThbI
pecypchbl
Paznea 1. llndpoBasi rpaMoTHOCTH
bubmuorexa [JOK
1.1 CereBble HHPOPMAIIMOHHBIE TEXHOJIOTHI 5 https://m.edsoo.ru/f47857
e0
bu6mmoreka [IOK
1.2 OcHOBBI cOLIMATBLHOM HH(OPMATUKH 3 https://m.edsoo.ru/f47857
e0
Hroro mo pazneny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 HNHdopmaninoHHOEe MOJIeIUPOBaHUE 5 1 https://m.edsoo.ru/f47857
e0
Hroro no pazneny 5
Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
AJITOPUTMBI M DJIEMEHTHI bubmmorexa LIOK
3.1 P 11 1 https://m.edsoo.ru/f47857
POTrPaMMHUPOBAHUS
e0
Hroro no pazneny 11

Pa3nen 4. UngopmannoHHbIe TEXHOJIOTHH



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

bu6mmoreka [IOK
4.1 DJIEKTPOHHBIE TAOIHIIBI 6 https://m.edsoo.ru/f47857
e0
bubmuoreka [JOK
4.2 Basbl manHBIX 2 https://m.edsoo0.ru/f47857
e0
bu6mmoreka [IOK
4.3 CpecTBa HCKYCCTBEHHOTO MHTEIICKTA 2 https://m.edsoo0.ru/f47857
e0
Hroro mo pazneny 10
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
un¢poBbIe
Nen/m | Tema ypoka KoHTpo/bHbI IIpakTHYeckue p
Bcero o0pa3oBaTtejibHbIE
e padoThbI padoThI
pecypcsbl
TexHuka 6€30MaCHOCTH ¥ TUTHEHA TTPU bubnnorexa [JOK
1 pabote ¢ koMmnbroTepamu. [TpuHIHITBI 1 https://m.edsoo.ru/820e7a
paboThI KOMITEIOTEPA 19
TenneHuu pa3BUTHsI KOMITBIOTEPHBIX Bubmmorexa LIOK
2 AeH Up P 1 https://m.edsoo.ru/06b14a
TEXHOJIOT U1
bb
bu6nmorexa LIOK
3 [TporpammHOe oOecrieueHre KOMITBIOTepa 1 https://m.edsoo.ru/dc08b2
c6
bu6nmorexa LIOK
4 Omneparuu ¢ GaiinaMu 1 manmKaMu 1 https://m.edsoo.ru/228ee4
27
PaGora ¢ mpukiagHBIM TPOrpPaMMHBIM Bubmmorexa LIOK
5 P A POrp 1 https://m.edsoo.ru/cdfae3
obecriedeHnemM
Se
3akoHoaarenbcTBO Poccuiickoit deneparmn bubmorexa LIOK
6 A Acpatt 1 https://m.edsoo.ru/06a855
B 00J1aCTH MPOTPAMMHOT0 00eCTIeUeHUS bf
but6mmoreka [IOK
7 JIBOM4YHOE KOAMPOBAHUE 1 https://m.edsoo.ru/38214c
ec



https://m.edsoo.ru/820e7a19
https://m.edsoo.ru/820e7a19
https://m.edsoo.ru/06b14abb
https://m.edsoo.ru/06b14abb
https://m.edsoo.ru/dc08b2c6
https://m.edsoo.ru/dc08b2c6
https://m.edsoo.ru/228ee427
https://m.edsoo.ru/228ee427
https://m.edsoo.ru/cdfae35e
https://m.edsoo.ru/cdfae35e
https://m.edsoo.ru/06a855bf
https://m.edsoo.ru/06a855bf
https://m.edsoo.ru/38214cec
https://m.edsoo.ru/38214cec

but6mmoreka [IOK

8 [Toaxompl K K3MEPEHHIO HH(POPMAIIHN https://m.edsoo.ru/9deef9
6b
HNudopmannonnsie nporeccel. [lepenava u bubmmorexa LIOK
9 pMatt pott L HePeA https://m.edsoo.ru/da4dd1
XpaHeHue uHpopMaIuu 3
bubmnoreka IIOK
10 OO6paboTka HHPOpPMAIHH https://m.edso0.ru/60f239
af
CucreMbl, KOMITIOHCHTHI CHCTEM U HX bubnuorexa LOK
11 9 https://m.edsoo.ru/abbcd3
B3aMMO/ICHCTBUE
21
bubanoreka LIOK
12 CHCTEMBI CUMCICHHS https://m.edsoo.ru/b3b71
2c0
Anroput™Msl iepeBoia urcen u3 P-uuxoit bubnuoreka [JOK
13 CHCTEMbI CUUCIICHHS B ICCITUYHYIO U https://m.edso0.ru/06¢c384
oOpaTtHO e6
JlBomaHas, BockMe . bubmuorexa [IOK
BOWYHASI, BOCbMEPUIHAS H
14 ’ P https://m.edsoo.ru/abbcd3
IIeCTHAIATCPUIHAS] CHCTEMBI CIMCIICHUS 1
Apudmerndeckue onepaiuy B Bubmmorexa LIOK
15 P patt https://m.edsoo.ru/de2c53
MTO3UITUOHHBIX CUCTEMAaX CUHCIICHHS 53
[IpencraBieHue EbIX U BEIIECTBEHHBIX Bubmmorexa LIOK
16 bedt B R https://m.edsoo.ru/b2010e
qrcel B TaMsITH KOMITbIOTEpa 6e
17 KonupoBanue TekcToB bubnunoreka LIOK



https://m.edsoo.ru/9deef96b
https://m.edsoo.ru/9deef96b
https://m.edsoo.ru/da4dd13d
https://m.edsoo.ru/da4dd13d
https://m.edsoo.ru/60f2394f
https://m.edsoo.ru/60f2394f
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/b3b712c0
https://m.edsoo.ru/b3b712c0
https://m.edsoo.ru/06c384e6
https://m.edsoo.ru/06c384e6
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/de2c5353
https://m.edsoo.ru/de2c5353
https://m.edsoo.ru/b2010e6e
https://m.edsoo.ru/b2010e6e

https://m.edsoo.ru/8f8cd2
cb

bubnunorexa LIOK

18 KonupoBanue nzo0paxeHuit https://m.edsoo.ru/5dd23a
e4
bubnunorexa LIOK
19 KonupoBanue 3Byka https://m.edsoo.ru/a8b483
64
bubnunoreka LIOK
20 BrickasbiBanus. Jlornyeckue onepanuu https://m.edso0.ru/61d90
06a
Jlornueckue axe Tabnurel Bubmmorexa IOK
MYECKUE BBIPAKCHHUS.
21 P i . https://m.edsoo.ru/4c662a
VCTHHHOCTH JIOTUYECKUX BBIPAKCHUH 0d
P eDalIHI 1 OMehALH Ha bubmuoreka [IOK
THYECKU
22 OFIHECKHE Orepat otfepant A https://m.edsoo.ru/ad7328
MHOXECTBaMHU
fc
bu6nmorexa LIOK
23 3aKkoHbI anreOpbl JOTUKH https://m.edsoo.ru/4fad16
Oe
p . bubmuoreka [JOK
24 CIIICHHE NPOCTEHIX Jotimecknt https://m.edso0.ru/bb9d8
ypaBHEHUI b7
Jlornueckue ¢ynkiun. [Toctpoenne bubmuoreka [IOK
25 JIOTUYECKOTO BBIPAXKEHUS C TAHHOM https://m.edsoo0.ru/f15935
TaOIMIICH HICTUHHOCTH 21
bubnunoreka LIOK
26 Jlormyeckue 31€MEHTHI KOMIIBIOTEPA

https://m.edsoo.ru/46ba05



https://m.edsoo.ru/8f8cd2cb
https://m.edsoo.ru/8f8cd2cb
https://m.edsoo.ru/5dd23ae4
https://m.edsoo.ru/5dd23ae4
https://m.edsoo.ru/a8b48364
https://m.edsoo.ru/a8b48364
https://m.edsoo.ru/61d9006a
https://m.edsoo.ru/61d9006a
https://m.edsoo.ru/4c662a0d
https://m.edsoo.ru/4c662a0d
https://m.edsoo.ru/ad7328fc
https://m.edsoo.ru/ad7328fc
https://m.edsoo.ru/4fad160e
https://m.edsoo.ru/4fad160e
https://m.edsoo.ru/bb9d8b7f
https://m.edsoo.ru/bb9d8b7f
https://m.edsoo.ru/f1593521
https://m.edsoo.ru/f1593521
https://m.edsoo.ru/46ba058b

8b

KonrponsHas pabora o Teme

bubnunorexa LIOK

27 1 https://m.edsoo.ru/5fad1b
"TeopeTrnueckrue 0OCHOBBI HH(popMaTHKH" 53
TexcToBBIH TpoIIECCOp U ero 6a3oBbIe bubmmorexa LIOK
28 1 https://m.edso0.ru/aa862c
BO3MOKHOCTH 53
KonnexTuBHas paboTa ¢ JOKYMEHTOM. bubmmorexa LIOK
29 1 https://m.edsoo.ru/aaba73
[IpaBuna opopmnenus pedepara 8¢
bubnuorexa [JOK
30 PactpoBas rpaduka 1 https://m.edsoo.ru/bOecec
ed
bu6nuorexa [IOK
31 Bekrophas rpaduxa 1 https://m.edsoo.ru/c686f9
bb
Cosznanue u npeoOpa3oBaHue bubnmnoreka [JOK
32 ayJIMOBU3YaJIbHBIX OOBEKTOB. 1 https://m.edso0.ru/45633
KomnbroTepHble npe3eHTaun de5
[TpuHIUTIBI TOCTPOCHUS U PEIaKTUPOBAHHUS Bubmmorexa IOK
33 . . 1 https://m.edsoo.ru/d7253a
TpEXMEPHBIX MOJIEIeH
6a
KonrtponbHas padora no teme "TexHomoruu bubmuoreka [IOK
34 00pabOTKH TEKCTOBOM, Tpaduueckoi U 1 https://m.edsoo.ru/accldb
MyJIbTUMEINIHON nHpopmanun" 62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/46ba058b
https://m.edsoo.ru/5fad1b53
https://m.edsoo.ru/5fad1b53
https://m.edsoo.ru/aa862c53
https://m.edsoo.ru/aa862c53
https://m.edsoo.ru/aaba738c
https://m.edsoo.ru/aaba738c
https://m.edsoo.ru/b0ececed
https://m.edsoo.ru/b0ececed
https://m.edsoo.ru/c686f9bb
https://m.edsoo.ru/c686f9bb
https://m.edsoo.ru/45633de5
https://m.edsoo.ru/45633de5
https://m.edsoo.ru/d7253a6a
https://m.edsoo.ru/d7253a6a
https://m.edsoo.ru/acc1db62
https://m.edsoo.ru/acc1db62

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoasbnbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThbI e padoThbI
pecypcsl
[TpyHIUIIBI TOCTPOEHUS U
anmnapaTrHble KOMHOH?HTBI Butmnorexa LOK
1 KOMIBIOTEPHBIX ceteit. Cerenbie 1 https://m.edsoo.ru/04ed7e
npotokoiibl. Cetb MHTEpHET. 2
Anpecanus B cetu IHTepHeT. _
Cucrtema TOMEHHBIX UMEH
Beb6-caiit. Beb-cTpanuna.
B3aumoneiictBue Opaysepa ¢ BeO- bubnnorexka [JOK
2 cepBepoM. /IMHaMHUYECKHUE CTPAHUIIBI. 1 https://m.eds00.ru/189f67
Pa3paboTka HHTEpHET-TIPUIIOKEHUI el
(caiitoB). CeTeBoe XpaHEHHUE TAHHBIX
Bub! nesTenbHOCTH B CeTH Brbmiorexa LIOK
3 1 https://m.edsoo.ru/f51ef4
Wnrepuer. Cepsucsl uTepHeTa 01
bu6mmorexa [IOK
https://m.edso0.ru/b0e873
CereBoii aTuket. [Ipobiema 21
4 MOATTMHHOCTH TOTyYeHHOU 1 https://m.edsoo.ru/50da30
nHpopManuu fb
https://m.edso0.ru/524822
9e
5 Tl'ocynapcTBeHHBIE 3IEKTPOHHBIE 1 bubnmoreka [JOK

CEpBUCHI U yCIIyTH. OTKpBIThIE

https://m.edso0.ru/165859



https://m.edsoo.ru/04ed7e2d
https://m.edsoo.ru/04ed7e2d
https://m.edsoo.ru/189f67e7
https://m.edsoo.ru/189f67e7
https://m.edsoo.ru/f51ef401
https://m.edsoo.ru/f51ef401
https://m.edsoo.ru/b0e87321
https://m.edsoo.ru/b0e87321
https://m.edsoo.ru/50da30fb
https://m.edsoo.ru/50da30fb
https://m.edsoo.ru/5248229e
https://m.edsoo.ru/5248229e
https://m.edsoo.ru/1658594e

00pa3oBaTeNbHBIC PECYPCHI 4e
TexHOTeHHbIE U 5KOHOMUYECKHE
yTPO3bI, CBA3aHHBIEC C bubmumoreka [IOK

6 ucnonp3oBanueM MKT. 3amura https://m.eds00.ru/68ac97
uHpopmaruu 1 nHGOPMAITHOHHAS 84
0e30MacHOCTb
BpenonocHoe nporpaMMHoe bubnuorexa [JOK

7 obecrieyeHue 1 crocoObl 6OPHOBI ¢ https://m.edsoo.ru/039elc
HHAM 9b
Opranuzanus JUIHOTO apXHUBa BuGmiorexa LIOK

8 uropmait. Miugopmatnonsie https://m.edsoo.ru/7981db
TEXHOJIOTHH U TTpodecCHoHaATbHAS o5
JESITeNIbHOCTD
Mogenu u MOJETMpPOBaHKE. bubnuoteka [JOK

9 [pencraBnenue pe3ynbTaToB https://m.edsoo.ru/abbcd3
MOJICIIUPOBAHUS 21
I'padbl. Pemenne anropurMuyeckux bubnnorexka [JOK

10 3a/1a4, CBA3aHHBIX C aHAITM30M https://m.edso0.ru/079bc8
rpagoB f8

bu6mmorexa [IOK

11 Jlepesbi. Jllucip eTHHe ArpH HByuX https://m.edso0.ru/68a2d2
UTPOKOB C ITOJTHOH MH(pOpMAITHEH 79
Hcnons3oBanue rpadoB U 1EPEBHEB bubnmoreka [JOK

12 IPY ONHCAHUU OOBEKTOB U https://m.edsoo.ru/82chb0c
MIPOIIECCOB OKPYIKAIOIIETO MUPA 49
KonrponbHas padora no reme bubmorexa LIOK

13 https://m.edsoo.ru/4b24ce

"UndopmanimonHoe MoieaupoBaHue"

20



https://m.edsoo.ru/1658594e
https://m.edsoo.ru/68ac9784
https://m.edsoo.ru/68ac9784
https://m.edsoo.ru/039e1c9b
https://m.edsoo.ru/039e1c9b
https://m.edsoo.ru/7981dba5
https://m.edsoo.ru/7981dba5
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/079bc8f8
https://m.edsoo.ru/079bc8f8
https://m.edsoo.ru/68a2d279
https://m.edsoo.ru/68a2d279
https://m.edsoo.ru/82cb0c49
https://m.edsoo.ru/82cb0c49
https://m.edsoo.ru/4b24ce20
https://m.edsoo.ru/4b24ce20

AHanu3 anropuTMOB. DTarlbl

bu6mmoreka [IOK

14 https://m.edso0.ru/c15350
peleHHs 339 Ha KOMIIbIOTepe 90
S3bIK IpOrpaMMUpPOBAHUS. bubmmoreka [IOK
15 OCHOBHBIE KOHCTPYKIIUH SI3bIKA https://m.edso00.ru/301241
pOTrpaMMUPOBaHUs. TUIIBI TaHHBIX 1
bu6mmoreka [IOK
16 Bersiienus. CocTaBHbIC YCIOBHS https://m.edsoo.ru/elb7db
2d
[uxnel ¢ ycmoBuem. kbl mo bubmmoreia LIOK
17 e ' https://m.edso0.ru/10ab93
HepeMEHHOI
53
PazpaboTka u mporpamMmHast bubnuoteka [JOK
18 peam3anus aIroOpUTMOB PEIICHHS https://m.edsoo0.ru/5d4f7a
TUIIOBBIX 337124 c9
PazpaboTka u mporpamMmHast bubnuoteka [JOK
19 peanu3aius aaropuTMOB PEIICHHUS https://m.edsoo.ru/72allb
3a/1a4 METO/I0M Tiepedopa 12
bu6nmoreka [JOK
20 O0paboTKa CHMBOJIBHBIX JAHHBIX https://m.edsoo0.ru/2d2343
61
bu6mmoreka [JOK
21 TabnuuHbIe BETUYNHBI (MACCHBHI) https://m.edsoo.ru/b37f7c
a0
bu6mmoreka [JOK
22 CopTupoBKa 0JJHOMEPHOTO MacCHUBa https://m.eds00.ru/660ff2
91
23 [Moanporpammsl bubnmoreka [JOK



https://m.edsoo.ru/c1535090
https://m.edsoo.ru/c1535090
https://m.edsoo.ru/3012411
https://m.edsoo.ru/3012411
https://m.edsoo.ru/e1b7db2d
https://m.edsoo.ru/e1b7db2d
https://m.edsoo.ru/10ab9353
https://m.edsoo.ru/10ab9353
https://m.edsoo.ru/5d4f7ac9
https://m.edsoo.ru/5d4f7ac9
https://m.edsoo.ru/72a11b12
https://m.edsoo.ru/72a11b12
https://m.edsoo.ru/2d234361
https://m.edsoo.ru/2d234361
https://m.edsoo.ru/b37f7ca0
https://m.edsoo.ru/b37f7ca0
https://m.edsoo.ru/660ff291
https://m.edsoo.ru/660ff291

https://m.edsoo.ru/3bb721
4a

KonTtponbHast pabora o Teme

bubmuorexa [JOK

24 " AJITOPUTMBI U 3JICMEHTBI https://m.edsoo.ru/2ff5fd9
porpamMMupoBaHus" 0
Ananmn3 nauaeix. OCHOBHEBIE 3a4a4M bubmorexa HOK
25 A ' a https://m.edsoo.ru/096ddd
aHaJIn3a JaHHBIX
d8
bu6mmoreka [IOK
26 [TocnenoBarenbHOCTD PEIICHUS 3a1a4 bubnnorexa [JOK
AHAIN3a JAHHBIX https://m.edsoo.ru/eOe7ee
3b
bu6mmoreka [IOK
https://m.edsoo.ru/eOaaf7
AHann3 JaHHBIX C TOMOIIBIO 3a
27 g m https://m.edso0.ru/24865d
AIIEKTPOHHBIX TAOIHIL &3
https://m.edso0.ru/b808df
d9
KoMnbprorepHo-mMaTeMaTu4ecKku bubmorexa HOK
28 © fOTepHO © eexme https://m.edso0.ru/2e62e4
MOJIEIIN
al’
PaboTa ¢ ToTOBOI KOMITEIOTEPHOM bubmorexa [JOK
29 P https://m.edsoo.ru/2ac0c4
MOJIENBIO
41
YucneHHoe penleHre ypaBHEHNN C bubmorexa HOK
30 P yp https://m.edso0.ru/c5699d

MOMOIIIBIO TTO00pa TapameTpa

b9



https://m.edsoo.ru/3bb7214a
https://m.edsoo.ru/3bb7214a
https://m.edsoo.ru/2ff5fd90
https://m.edsoo.ru/2ff5fd90
https://m.edsoo.ru/096dddd8
https://m.edsoo.ru/096dddd8
https://m.edsoo.ru/e0e7ee3b
https://m.edsoo.ru/e0e7ee3b
https://m.edsoo.ru/e0aaf73a
https://m.edsoo.ru/e0aaf73a
https://m.edsoo.ru/24865de3
https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
https://m.edsoo.ru/b808dfd9
https://m.edsoo.ru/2e62e4a7
https://m.edsoo.ru/2e62e4a7
https://m.edsoo.ru/2ac0c441
https://m.edsoo.ru/2ac0c441
https://m.edsoo.ru/c5699db9
https://m.edsoo.ru/c5699db9

TaGmuunble (pensIuoHHbIC) Oa3bl

bu6mmoreka [IOK

31 1 https://m.edso00.ru/87468f
JAHHBIX
bd
bubmuoreka [JOK
32 PaGoTa ¢ roToBo# 6a3011 JAaHHBIX 1 https://m.edso0.ru/487808
d8
CpencTBa HCKYCCTBEHHOTO bubmorexa HOK
33 pest 4 1 https://m.edso00.ru/9c62b8
HHTEILIEKTA
30
IlepcniekTUBBI pa3BUTHUA bubnnorexa [JOK
34 KOMITBIOTEPHBIX MHTEIUICKTYaTbHBIX 1 https://m.edsoo0.ru/5225af
CHCTEM 37
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/87468fbd
https://m.edsoo.ru/87468fbd
https://m.edsoo.ru/487808d8
https://m.edsoo.ru/487808d8
https://m.edsoo.ru/9c62b830
https://m.edsoo.ru/9c62b830
https://m.edsoo.ru/5225af37
https://m.edsoo.ru/5225af37

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Nudopmaruka. 10 knacc. YueOuuk (ba3oBerit u yriny06néunsiii yposau). B 2 4.
Astop: [Tomsixos K.YO., Epemun E.A.

W3narensctBo: [Ipocsemenue; ['oq uznanus: 2025

Penakuus: 7-e uznanue, CTEpEOTUIIHOE

Kimacc: 10 k1.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

bubmmoreka LIOK https://m.edsoo.ru/820e7al9

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/820e7al9
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