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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 wHpOpMAaTHKE HA YpPOBHE CpeaHero oOmiero oOpa3oBaHus Aa€T
IPEJCTaBICHUE O LEeNsIX, o0leil crparerun o0yueHusl, BOCIIUTAHUS U Pa3BUTHUA OOy4YarOLIUXCS
cpeacteamMu  yyeOHoro mnpeamera «VHpopmartuka» Ha 0a30BOM ypOBHE, YCTaHAaBJIMBAET
00s13aTesIbHOE IPEMETHOE COJIEpKAHUE, PEyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pasjesiaM
U TeMaM, ONpeessieT pacipeiesieHle ero 1o kiaccam (rojaM U3yyeHus).

[Iporpamma 1o wuH(pOpPMATHKE OINpeleNseT KOJIMYECTBEHHbIE M KaueCTBEHHbBIC
XapaKTepUCTUKH Yy4yeOHOro MaTepuaia JUIsi KaXJO0TO roja H3y4eHHUs, B TOM YHCIE s
COJIEP)KAaTEIbHOIO HAMOJHEHUS Pa3HOI0 BHUAA KOHTPOJA (IIPOMEXKYTOUHOM aTTeCTaluH
00y4aromuxcsi, BCEpOCCUIUCKUX MPOBEPOUYHBIX pabOT, rOCYIapCTBEHHON MUTOTOBOI aTTeCTalllN).
[Tporpamma 1o HH(OpPMaTHKE SBISETCS OCHOBOW MJIi COCTABICHHUS ABTOPCKUX Y4YEOHBIX
IporpaMM M y4eOHHKOB, IOYPOUHOTO IUIAHUPOBAHMS Kypca YUUTEIIEM.

HNHudopmaTuka Ha ypoBHE CpeHero oouiero o0pa3oBaHus OTpaxaer:

CYLUIHOCTb HH(OPMATHKM KaK HAayYHOW JUCUUIUIMHBI, M3YyYaloleHl 3aKOHOMEPHOCTH
NPOTEKaHHUS W BO3MOXKHOCTH AaBTOMATHU3aLMU HH(POPMALMOHHBIX IPOIECCOB B Pa3IHMUHBIX
cucTemax;

OCHOBHBIE O00JIaCTH TpPHUMEHEHHs WH(GOPMATHKH, NPEXIe BCEro HHMOPMAIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COLIMANIBHYIO Cepy;

MEXIUCLUIUIMHAPHBIA XapakTep MHMOPMATUKU U MHPOPMALIMOHHON NEeSTEIbHOCTH.

Kypc undopmaTiku Ha ypoBHE cpeHEro o0IIero o0pa3oBaHMs ABJISIETCS 3aBEPLIAIOLIUM
3TANOM HENpPEPbIBHOW MOJArOTOBKH 00yUarOIIMUXCs B 00J1aCTH HHPOPMATUKU U MH(DOPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, OH ONMUpAeTCsl Ha CoJepKaHue Kypca MH)OPMATHKH YPOBHS
OCHOBHOTO 00IEro oOpa3oBaHHsl M ONBIT IOCTOSHHOTO TNPUMEHEHUS HH()OPMAIMOHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTUH, AAa€T TEOPETHUUECKOE OCMBICIEHUE, WHTEPIpPETALU0 |
0000111€H1E ITOTO OIBITA.

B conepxanuu yuebHoro npenmera «MHpopmaTiKay BBIICISIIOTCS YEThIPE TEMAaTHUECKUX
paszena.

Paznen «l{udpoBas rpaMOTHOCTB» OXBATHIBAET BOIIPOCHI YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB IM(PPOBOr0 OKPYKEHMs, BKIKOYas KOMIBIOTEPHbIE CETH, HCIOJIb30BAHUE
CPE/CTB OIEPALMOHHOM CHUCTEeMBI, paboTy B ceTd VIHTEpHET M HCIOJIb30BaHUE HHTEPHET-
CEpBUCOB, MHPOPMALIMOHHYIO 0€30MaCHOCTb.

Paznen «Teopernueckue 0cHOBBI HH(GOPMATHKI» BKIIIOYAET B ceOsl MOHATUHHBIN anmapaT
MHPOPMATUKH, BOMIPOCHI KOJMPOBaHUs WH(POpMAINU, U3MEpEeHUs MH(POPMAIMOHHOTO 00BEMa
JTAaHHBIX, OCHOBBI JIT€OPBI JTOTMKU U KOMIIBIOTEPHOTO MOJEINPOBAHUS.

Paznen « AnroputMsel 1 IporpaMMUpOBaHKUE» HAlpPaBJIEH HA pa3BUTHE aJITOPUTMHUYECKOTO
MBILUIEHHS], Pa3pabOTKy alropuTMOB, (OPMHUPOBAHME HABBIKOB peaJlM3allud IpOrpaMM Ha
BbIOPAHHOM $13bIKE MPOrPAMMHUPOBAHMS BEICOKOTO YPOBHSL.

Paznen  «MHpopManMoHHBIE  TEXHOJOTMH»  OXBATbIBAET  BOMNPOCHI  MPUMEHEHUS
MH(POPMALIMOHHBIX TEXHOJOTHH, PEaJHM30BAHHBIX B MPUKJIAJHBIX MPOTPAMMHBIX MPOIYKTaX U
MHTEPHET-CEPBUCAX, B TOM YHUCIIE IIPU PELIECHUU 33Jad aHaJIM3a JaHHbIX, UCIOJb30BaHUE 0a3
JAHHBIX U 3JIEKTPOHHBIX TaOJIMIL JUIsl PEIICHUs IPUKIIaIHBIX 3aau.

Pesynbratel  0a3oBOro ypoBHA u3yueHus yueOHoro mpenmera «Hupopmaruka»
OpPUEHTUPOBAHbl B IEPBYIO O4Yepeab HAa OOLIYI0 (PYHKLIHMOHAJIbHYK) I'DAMOTHOCTb, IOJIYy4YEHHE
KOMIIETEHTHOCTEH /1JIs IOBCEIHEBHOM KM3HU U 00111ero pa3BuTs. OHU BKJIIOYAIOT B CEOsL:



IIOHMMAaHHE MPEAMETA, KIIIOUEBBIX BOIPOCOB M OCHOBHBIX COCTABIISIOIIMX 3JIEMEHTOB
M3y4aeMoil MpeIMEeTHOM 00JIacTH;

YMEHHE pellaTh THUIOBbIE MPAKTUYECKUE 3a/ayd, XapaKTepHbIE [UIsl HCIOJIb30BaHUS
METO/IOB U UHCTPYMEHTApPHsI TaHHOW MIPEJAMETHON 00J1acTH;

OCO3HAaHHE pPAMOK H3y4aeMOH MpeAMETHONM o00JacTH, OrPaHUYEHHOCTH METOJO0B U
WHCTPYMEHTOB, TUIIMYHBIX CBS3€H C APYTUMHU 00IACTAMU 3HAHUS.

OcHoBHas 1enb u3ydeHus yueoHoro mpeamera «HMHpopmaTuka» Ha 6a30BOM YpOBHE IS
YpOBHS  cpemHero oOmiero oOpa3oBaHusi — oOecnedyeHue JalbHEHIIero  pa3BUTHUS
WH(POPMAIMOHHBIX KOMIICTCHIIUN BBITYCKHUKA, €0 TOTOBHOCTH K JKH3HM B YCIIOBHUSAX
pa3BUBArOMIErocss MHAOOPMAIIMOHHOTO OOIMIECTBA M BO3pacTalolield KOHKYPEHIMH Ha PBIHKE
TpyZaa. B cBs3u ¢ 3tuM uzyuenue uapopmatuku B 10 — 11 kimaccax JOMIKHO 0OECIEUNTH:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O poiu HUHPOpMATUKH, HHPOPMAIMOHHBIX U
KOMMYHHKAI[IOHHBIX TEXHOJIOTHI B COBPEMEHHOM O0IIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIILICHUS;

c(OpMUPOBAHHOCTh YMEHUU pa3inuuaTh (aKThl U OILIGHKH, CPaBHUBATh OIICHOYHBIC
BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMHU OLIEHUBAHMS U CBSI3b KPUTEPUEB C OIpPEACIEHHON
CHCTEMOM IIEHHOCTEH, IPOBEPATH HA IOCTOBEPHOCTH M 000011aTh HHPOPMALIUIO;

c(hOpMHUPOBAHHOCTH TPEICTABICHUN O BIMSHUHA HH()OPMAIIMOHHBIX TEXHOJIOTUN HA KU3Hb
yejroBeKka B OOLIECTBE, IMOHMMaHHE COIHMAJIbHOTO, SKOHOMHYECKOIO, MOJIUTHYECKOTO,
KyJIbTYPHOTO,  IOPUJIWYECKOr0,  MPUPOAHOIO,  SPrOHOMHYECKOTO,  MEIULMUHCKOTO U
(bU3HOIOrMYeCcKOro KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MPABOBBIX U STUYECKUX ACIEKTOB MH(OPMAIIMOHHBIX TEXHOJOTHH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBICYEHHBIX B CO3JaHHE M HCIOJIb30BaHHE WH(GOPMAIMOHHBIX
CHUCTEM, pacrlpocTpaHeHHe HH(DOPMALINH;

CO3/laHME YCJIOBUH i  pa3BUTHS HABBIKOB  y4eOHOH, TPOEKTHOW, Hay4yHO-
HCCJIEIOBATENLCKON U TBOPUECKOH 1€ATEIbHOCTH, MOTUBALIMU O0YUaIOLUXCS K CAaMOPa3BUTHIO.

Ha uzyuenue nnpopmaruku (6a30Bblii ypoBeHb) oTBOAUTCS 68 yacoB: B 10 kiacce — 34
yaca (1 gac B Hezmento), B 11 kimacce — 34 gaca (1 1ac B Hezelnto).

bazoBblil ypoBeHb u3yueHHs WHGOPMATUKU OOECHEYMBAET MOJTOTOBKY OOydYaromxcs,
OpPUEHTUPOBAHHBIX HA T€ CIELUUATBHOCTH, B KOTOPHIX HHPOPMAIIMOHHBIE TEXHOJIOTUU SBIISIOTCS
HEOOXOJUMBIMU HWHCTPYMEHTaMH MPO(eCcCHOHANBHON NeATeNbHOCTH, Y4acThe B MPOEKTHON H
HCCIIEIOBATEIIbCKOW  JIESTEIbHOCTH, CBA3AHHOW C MEKIUCLUIUIMHAPDHOM W TBOPYECKOU
TEMAaTUKOH, BO3MOXKHOCTb peIIeHUs 3afad 0a30BOro ypOBHA CIOXHOCTH EnuHOro
rocy/1apCTBEHHOI'O IK3aMEHa 10 NH(OPMATHUKE.

[TocnenoBatenbHOCTh M3yYCHHs] TEM B Tpeeiaax OJHOTO Toja OOyYeHHUS MOXKET OBITh
M3MEHEHA 10 YCMOTPEHHIO YYWUTENsl MpH MOJArOTOBKE paboyeil mporpaMMbl M I[OYPOYHOTO
IUTAHUPOBAHMSL.



COJAEPKAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKH 0€30IIACHOCTU U THTHECHBI TIPU Pa0OTE C KOMITBIOTEPAMHU U JAPYTUMHU
KOMIIOHEHTaMH LIU(POBOTO OKPYKEHHUSI.

[Tpuniune! paboTsl KoMIbioTepa. IlepcoHanbHbIli KOMIIBIOTEP. BBIOOp KOH(UTypauuu
KOMITBIOTEPA B 3aBUCUMOCTH OT PEIIAaeMbIX 3a/ad.

OCHOBHBIE TEHIEHIMHM PA3BUTUS  KOMIBIOTEPHBIX TexHonorud. IlapannmenbHeie
BBIUUCIICHHUs. MHOTONponeccopHbie  cUCTeMBL. CyNnepKOMITBIOTEPEl. MHKpPOKOHTPOJLIEPHI.
PoGoTr3upoBaHHBIE IPOU3BOJICTBA.

[TporpammHOe obOecriedeHrne KOMITBIOTEPOB. Bupl mporpaMMHOro oOecredeHus: U uX
HazHadeHne. OcoOeHHOCTH  NpPOrpaMMHOr0  obOecredeHHs:  MOOWIBHBIX  YCTPOWCTB.
OnepaunonHas cucrema. lloHATHE O CHCTEMHOM aJMMHUCTPUPOBAaHMM. MHcTamwsuus wu
JEUHCTAIITSIIMSA IPOTPAMMHOTO 00ecreueHus!.

daiinosas cucrema. [louck B ¢aitioBoii cucreme. Opranuzanusi XpaHeHUus: 1 00pabOTKU
JAHHBIX C WCIIOJIb30BAaHHEM WHTEPHET-CEPBUCOB, OOIAYHBIX TEXHOJIOTUH H MOOMIBHBIX
YCTPOWCTB.

[TpuknasHbIe KOMITBIOTEPHBIC MTPOTPAMMBI Il PEIICHHS TUITOBBIX 3a/1a4 110 BBEIOPAHHOM
cnenuanu3anui. CHCTEMbl aBTOMATH3UPOBAHHOTO MTPOSKTUPOBAHHS.

[Tporpammuoe obecrnieuenue. JIMieH3upoBaHUe MPOrpaMMHOT0 00ECTICUCHHS U ITUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoboaHoe mporpamMmHoe oOecrneyenue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MNPOrpaMMHOr0 o0ecrneyeHus U LU(QPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl 3aKOHOJATeNbCcTBOM Poccuiickoit ®enepauuu, 3a
HETPaBOMEPHOE HCIIOIB30BaHKUE POTPAMMHOTO 00ecTieueHHs U IIU(PPOBBIX PECYPCOB.

TeopeTnueckue 0CHOBBI HHPOPMATHKH

Wudopmanus, maHHBIE W 3HAHHWA. YHHBEPCAIBHOCTh JHUCKPETHOTO IIPEICTABICHUS
uHpopmanuu. J[BomuHOe KoaupoBaHWE. PaBHOMEpHBIE M HEpaBHOMEpPHBIC KOIBI. Y CJIOBUE
®ano. [Moaxonsl k u3mepenuto nHpopmaiuu. CymHocTs 00bEMHOTO (aihaBUTHOTO) MOIX0a K
U3MEPEHUI0 UHPOpPMaLUK, OoNpeAeieHre OUTa C TOYKM 3peHHs aja(paBUTHOIO IMOAXO0Ja, CBA3b
MEXIy pasMepoM andaBuUTa U HH(POPMAIMOHHBIM BECOM CHMBOJA (B MPEINOJIONKEHUU O
PaBHOBEPOSITHOCTH NOSBICHHUS CHMBOJIOB), CBSI3b MEXIY €IMHHUIIAMU M3MEPEHHUS UHPOPMALIUU:
our, Gaiit, KGaiir, M6aiit, ['6aiiT. CymHOCTb COIEPKATEIBHOTO (BEPOSATHOCTHOTO) TOIX0/a K
MU3MEpEHUI0 NH(POpMAIUH, oTpeieeHrne OuTa ¢ IO3UIIUHU COICPIKaHUS COOOIIECHHS.

Nudopmanmonnsie mpomeccel. llepenaua wHbopmanuu. McToOUHMK, MPUEMHHMK, KaHAT
CBSI3U, CUTHaN, KojaupoBaHue. VckaxkeHue wmHpopmanuu npu nepenade. CKOpoCTh nepenadn
JAHHBIX TI0 KaHay cBsA3M. XpaHeHue uHbopMmaiuu, o0bEM namsatu. O6paboTka nHbopmanuu.
Bunsl 00paboTku MHPOpPMALMU: TOJyY€HHE HOBOIO COJCpXaHUSA, H3MEHEHUuEe (QOpPMbI
npezacrasiaenus nHpopmanuu. Ilouck mupopmanuu. Ponbs nnpopmanuu u MHPOPMALMOHHBIX
MPOIIECCOB B OKPYKAIOIIEM MHUPE.

Cuctembl. KoMmmoHeHTBI cucTeMbl W WX B3auMopaencTBhe. CHCTEMBI YIpPaBICHHUS.
VYmpasnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHas CBA3b.

Cuctembl cuucieHusi. Pa3BépHyTas 3amuch IENbIX U APOOHBIX YHCENT B MO3HIIMOHHBIX
cucreMax cuuciieHus. CBOMCTBAa TO3HMIIMOHHOW 3alMCH YHCIA: KOJUYECTBO IM(p B 3aIUCH,
NPU3HAK JICIMMOCTH YHUCIIAa Ha OCHOBAaHHE CUCTEMbI CUHMCJICHHUS. AJITOPUTM TEpPEBOJA IIEIO0r0



qucia u3 P-u4HON CUCTEMBI CUMCIIEHUS B AECITUYHYIO. AJITOPUTM I€pEBOia KOHEUHON P-nuHoM
JIpoOM B 1€CATUYHYIO. AJITOPUTM IEPEBOA LIEJIOT0 YUCIIA U3 JECATUYHON CUCTEMbI CUMCIICHUS B
P-munyro. J[BowmuHasi, BOCbMEpUYHAs W IIECTHAIIATEPHUYHAs] CHUCTEMBI CUUCIICHHS, TEPEBOT
qucel MEXIy ITHMU cucTeMaMH. ApupMeTHYECKHe OIepalMd B IO3ULIUOHHBIX CHCTEMAax
CUHCIJICHUS.

[TpencraBneHue 1enbIX U BEIIECTBEHHBIX YMCEN B AMATH KOMIIbIOTEpA.

KonupoBanue TtekctoB. KomupoBka ASCII. OpHobGaiitHele KonupoBku. CraHmapT
UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO 00bEMA TEKCTOBBIX
COOOIIEHUH.

KomupoBanme wm3o0pakenuii. OmeHka wuHDOpMANHOHHOTO 00BEMA  PacTpPOBOTO
rpaduyeckoro U300pakeHus Ipy 3aJaHHOM pa3pellieHUu! U NIyOHHE KOJUPOBAaHUS 1IBETA.

KonupoBanue 3Byka. OueHka HHGOPMALMOHHOTO OOBEMA 3BYKOBBIX MAHHBIX IIPH
3aJJaHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psAHOCTU KOJIUPOBAHMSL.

Anrebpa noruku. BeickassiBanus. Jlorndeckue omnepauuu. TaOnuibl HMCTHMHHOCTH
JIOTMYECKUX ONEepaluil «IU3bIOHKLUSA», «KOHBIOHKIUS», «UHBEPCUS», «UMIUIMKALUSLY,
«OKBUBaJeHLUA». Jlormueckue BbIpakeHHs. BbluncieHHe JOrMYEcKOro 3HAYEHHsS COCTABHOTO
BBICKA3bIBaHUS MPH HM3BECTHBIX 3HAUCHHIX BXOISIIMX B HETO 3JIEMEHTAPHBIX BHICKA3bIBAHUH.
Tabnuibl MCTUHHOCTH JIOTUYECKUX BBIpaKeHH. Jlormyeckue omepanuu W ONeparud HaJ
MHOECTBaMHU.

[Tpumepbl 3aKOHOB anreOpsl JIOTMKU. OKBUBAJIEHTHBIE IPEOOpPA30BAHUS JIOTHYECKHUX
BelpakeHuil. Jlornueckue ¢ynkuuu. [loctpoeHue 10rn4eckoro BeIpaXXeHUs ¢ JaHHOM Tabnuuei
UCTUHHOCTH. Jlornueckue sneMeHTsl komnblotrepa. Tpurrep. Cymmarop. [loctpoenue cxemsl Ha
JIOTMYECKUX 3JIEMEHTaX MO JIOTUYECKOMY BBIPAXKEHMIO. 3aIHCh JIOTHYECKOIO BBIPAXKEHUS II0
JIOTUYECKOU CXEME.

NudopmManuoHHbIE TEXHOJIOIHU

TexctoBeiii mponeccop. PegaktupoBanue u dopmaruposanue. I[Iposepka opdorpaduu u
rpammatukd. CpencTBa moumcka M aBTO3aMEHbl B TEKCTOBOM Ipoleccope. Vcmnonb3zoBaHue
ctuneil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKyMeHThl. CHOckH, oryaBienue. OOaunbie
cepBucel. KosekTuBHas padora ¢ JOKyMeHTOM. VIHCTpYMEHTBI PELIEH3UPOBAaHUS B TEKCTOBBIX
nponeccopax. JlenoBas mnepenucka. Pedepar. I[lpaBuna nuTtupoBaHHs HCTOYHMKOB U
odopmaenus 6ubnuorpaduyeckux ccbuiok. OhopmieHne crucka JINTepaTyphl.

BBox m300paxkeHUll ¢ MCIOIB30BAaHMEM Pa3IMYHBIX HHU(POBBIX YCTPOHUCTB (LUPPOBBIX
¢doroanmapaToB ¥ MUKPOCKOIIOB, BUIEOKaMep, CKAaHEPOB U APYTUX YCTPOUCTB.). I'paduueckmuii
penakrop. O6paboTka rpaduueckux o0BeKTOB. PacTpoBas m BekTopHas rpaduxa. DopmaTs
rpadudeckux Qaiios.

O06paboTka n300pakeHMs U 3ByKa C UCIIOJIb30BAHNEM HHTEPHET-ITPUIIOKEHUN.

Mynbsrumenua. KommpioTepHble npe3eHTauuu. lcnonap3oBaHME — MYJIbTHUMEAMUHBIX
OHJIaH-CepBUCOB I pa3pabOTKH MPE3eHTALMI IPOEKTHBIX PadoT.

[TpUHIMIBI TOCTPOEHUS U PETAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH.

11 KJIACC
Hudposas rpaMOTHOCTH

[TpyHUIMIIBI TOCTPOEHUST U alnapaTHble KOMIIOHEHTHI KOMIIbIOTEpHBIX ceTeil. CereBble
npotokobl. Cets MaTEpHET. Anpecanus B cetu MaTepHeT. CrcTeMa TOMEHHBIX UMEH.
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Be6-caiir. BeO-ctpannma. BzaumopeiictBue Opaysepa ¢ BeO-cepBepoMm. JlmHaMuyeckue
ctpanuilsl. PazpaboTka untepHeT-npuioxkeHui (caiitor). CereBoe XpaHEHUE TaHHBIX.

Buner nestensHoctn B cetu HutepHer. Cepsuckl MuTepHera. ['eomHdopmanmoHHbIe
cucTeMBbl. ['€0J0KallMOHHBIE CEPBUCHI PEAILHOIO BPEMEHM (HAIpUMep, JIOKAIHsi MOOMIIBHBIX
Tese(pOHOB,  ONpEIENCHUE  3arpy’KeHHOCTM  aBTOMAarucrpajuei),  MHTEpHET-TOPIOBII,
OpoHUpOBaHUE OMIICTOB, TOCTUHHUII.

I'ocynapcTBeHHBIE 2JIEKTPOHHBIE CEPBUCHI U yCiIyrd. ColualbHbIE CETH — OpraHU3alus
KOJIJIGKTMBHOTO B3aUMOJICHCTBUS M OOMeHa AaHHBIMU. CeTeBOM 3THUKET: IMpaBuia MOBEICHUS B
kubepnpoctpancte. I[Ipobnema moAmMHHOCTH TONMydYeHHOH wuHGpopMmanmu. OTKpBITHIE
00pa3oBaTesIbHbIE PECYPCHI.

TexHOoreHHble W DKOHOMHUYECKHME  YIpO3bl, CBSI3aHHBIE C  HCIOJb30BAaHUEM
nH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TeXHOJOoTH. OO0I111e mpo6ieMbl 3auThl HHGOPMAIUU 1
uHpopmaunoHHOM Oe3omacHoctu. CpezacTtBa 3amMThl  HMHGOpPMALMM B KOMIbIOTEpAX,
KOMIIBIOTEPHBIX CEeTSIX W aBTOMATH3MPOBAHHBIX HMH(POPMALMOHHBIX cucTeMax. IIpaBoBoe
oOecrnieuenne HH(pOpMAIMOHHON Oe3omacHocTH. [IpenoTBpalieHne HecaHKIMOHUPOBAHHOIO
JOCTyNa K JMYHOM KOH(QUACHIHMATbHOW HH(GOpMAIMM, XpaHAMIEHCS Ha IEePCOHATIHLHOM
KOMITbIOTEpE, MOOMIIBHBIX YCTpoiicTBax. BpegoHocHOE mporpaMMHoOe oOecrieueHre U CrocoObI
00pb0OBl ¢ HUM. AHTHUBUpPYCHBIE Nporpammbl. OpraHu3anusi JHYHOTO apxXuBa HH(POPMAIUH.
PesepBHoe konupoBanue. [laposibHas 3anuTa apxusa.

HNHpopMannoHHbIe TEXHOJIOTUU U MpodecCHOHaNbHAsL IesTeIbHOCTh. VIH(opMallMoHHbIE
pecypcesl. Lludposas skoHomuka. MHpopMaioHHast KyJibTypa.

Teopernyeckue 0CHOBbI MHPOPMATUKH

Monenu u  mogenuposanue. llenu  MopenupoBaHus.  COOTBETCTBHE — MOJAEIU
MoJeIupyeMoMy 00BeKTY Win npoueccy. @opManusanus NpUKIaIHbIX 3a/1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIMPOBAHUS B BHUJAE, YIOOHOM JJsi BOCHPHUSATHS
yenoBekoM. ['padpuueckoe npeacrapieHne 1aHHBIX (CXeMbl, TAOIUIbI, TPadUKH).

I'pappl. OcHoBHble mnoOHATUSA. Buabl rpados. Pemienune anropuTMuueckux 3ajad,
CBSI3aHHBIX C aHAJIU30M TpadoB (IIOCTPOCHHE ONTHMAIBHOTO IIyTH MEXIy BepUIMHaMu rpada,
ONpECIICHNE KOJUYECTBA PAIMYHBIX IyTEHM MEXAy BEPUIMHAMH OPUEHTHUPOBAHHOIO
aIUKIIMYECKOro rpada).

JepeBbs. bunapHoe nepeBo. JlMCKpeTHbIE UTPBI JBYX MIPOKOB C MOJIHOW MH(pOpMalMen.
[Toctpoenue nepeBa mepeOopa BapHAHTOB, ONMMCAHUE CTPATETMU UIPhl B TaOIMUHOU (opme.
BbIurpeliiHbie CTpaTeruu.

Hcnonp3oBanue rpadoB U JepeBbEB IPU OMMMCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIETO
Mupa.

AJITOPUTMBI U IPOrPAMMHUPOBaHUE

OmnpeneneHne BO3MOXHBIX Pe3yJbTaTOB pabOThl MPOCTEUIIMX aJrOPUTMOB YIPABICHUS
UCIIOJHUTEIIIMA M BBIUUCIMTEIbHBIX aNrOpuTMOB. OnpeleneHne HMCXONHBIX JaHHBIX, IIPH
KOTOPBIX QJIFOPUTM MOXKET AaTh TPeOyeMblil pe3ybTar.

Oransl pemieHus 3a1ad Ha Komibiotepe. S3bik nporpammuposanus (Ilackans, Python,
Java, C++, C#). OcHOBHBIE KOHCTPYKLMM S3bIKa IPOTrpaMMHUpOBaHMsS. TuIBl JaHHBIX:
LIEJI0YKCIICHHbIE, BELIECTBEHHbIE, CUMBOJIbHBIE, Jlorndeckue. BerBienus. CocTaBHbIE yCIIOBUSL.
Huxiet ¢ yemoBueM. [{ukibl mo nepemenHoi. Mcnonb3oBanue Tabauil TpaCCUPOBKH.

Pa3paboTka u mporpamMMHasi peajiu3anys alrTOPUTMOB PELLICHHs THUIIOBBIX 33aJa4 0a30BOro
ypoBHs. Ilpumeps! 3amay: anropuTMbl 0OpabOTKM KOHEYHOH 4YMCIOBOM IOCIIENOBAaTEIBHOCTH
(BBIYMCIIEHUE CYMM, IPOU3BEICHUN, KOJMYECTBA 3JEMEHTOB C 3aJaHHBIMH CBOICTBaMu),
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QITOPUTMBI aHANIM3a 3aMKUCHU YKCEN B MO3UIIMOHHOW CHCTEME CUMCIICHHUS, allTOPUTMBbI PEIICHUS
3a/lady METOJIOM Iepedopa (MOMCK HauOOJIBIIEr0 OOIIEro ACIUTENs ABYX HATypalbHBIX UYUCET,
MIPOBEPKA YKCIIa HA IPOCTOTY).

O0paboTka CUMBOJIbHBIX JIaHHBIX. BcTpoeHHbIe (PyHKINU SI3bIKA IPOTPAMMHUPOBAHUS JUIS
00pabOTKH CUMBOJIBHBIX CTPOK.

Tabnuunble BeNMUYUHBI (MaccHBBI). ANTOPUTMBI PAaOOTHI C B3JIEMEHTAMH MacCuBa C
OJIHOKPATHBIM IIPOCMOTPOM MAacCHUBa: CyMMHUPOBAHUE IEMEHTOB MAaCCHBa, MOJCUYET KOJIUYECTBA
(CyMMBl) 3JEMEHTOB MAacCHUBa, YJIOBJICTBOPSIOUIMX 33JaHHOMY YCIOBUIO, HaXOXIACHUE
HauOONbIIEero (HAMMEHBIIET0) 3HAYCHHUS JJICMEHTOB MAacCHBA, HAXOXKICHHE BTOPOTO IO
BEJIMYMHE HAUOOJBIIET0 (HAMMEHBIIIET0) 3HAYCHUs, JTMHEHHBIN MMOUCK 3JIEMEHTA, MepeCTaHOBKa
9JIEMEHTOB MacCHBa B 0OPAaTHOM TOPSIJIKE.

CoptupoBka ogHOMEpHOro Maccupa. [IpocTblie METOABI COPTUPOBKH (HAIIPUMEP, METOJ
My3bIpbKa, METOJ] BBIOOpa, COPTHPOBKA BcTaBKaMHu). [loanmporpaMmel.

NuadopmannoHHbIE TEXHOJIOTHH

Ananu3  naHHbiX. OCHOBHBIE — 33aJlayd  aHalIM3a  JAHHBIX:  IPOTrHO3UMPOBAHUE,
KIaccuuKaus, KiacTepu3alus, aHaiu3 OTKIoHeHWH. [locrmenoBarenbHOCTh pelieHus 3aaad
aHaJIM3a IaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KaYyeCTBa JAHHBIX, BBIOOD W/WIH
MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHUe IaHHBIX, BU3yaJIW3alUs JaHHBIX, HMHTEPIIpPETAIUs
pe3yJIbTaToB.

AHanu3 JaHHBIX C IMOMOIIBI0 3JIEKTPOHHBIX Ta0nuil. BpluucieHne cymMmbl, CpeaHEro
apudmeTrnyeckoro, HanOOIBIIETO U HAUMEHBILIET0 3HAYEHHUH Tnana3oHa.

KomnpioTepHo-MaTeMaTuyeckue  MOJAETH. JTamnbl  KOMIIBIOTEPHO-MaTEeMaTHYECKOTO
MOJICTIMPOBAHUS: [OCTAaHOBKA 3a7aud, pa3paboTka MOJEIH, TECTUPOBAHHE MOJEIH,
KOMITbIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3YIbTAaTOB MOJICTUPOBAHMUS.

YucneHHoe penieHne ypaBHeHHH ¢ TIOMOIIBIO TTO100pa mapamerpa.

Tabnuunble (pensuuoOHHbIE) Oa3bl AaHHBIX. Tabnuia — MpeicTaBlIeHUE CBEIEHUM 00
OJHOTHIHEIX 00BbekrTax. Ilone, 3ammceh. Kimrou Tabmuipl. Pabora ¢ roroBoii 0a30if NaHHEBIX.
3anosHenue 6a3pl AaHHBIX. [loMCK, cCOPTUPOBKA U (UIBTpAIMS 3alUCeid. 3apOChl Ha BHIOOPKY
JAHHBIX. 3alpOoChl ¢ MapaMeTpaMu. Beraucisiembie oS B 3alpocax.

Mmuororabnuunbsie 0a3bl JaHHBIX. THUIBI CBA3eM Mexay Tabmuuamu. 3ampochl K
MHOTOTA0JIMYHBIM 0a3aM JaHHbBIX.

CpenctBa  uCKycCTBEHHOro  uHTeiiekTa. CepBHCHl  MAallMHHOTO  NEpeBoja U
pacrno3HaBaHusl YCTHOW peuu. WMpeHtudukanus ¥ MOMCK U300paKeHHIA, pacriO3HABAHUE JIHUII.
CamooOyuaromecss CUCTeMBbl. VICKyCCTBEHHBI HHTEIUIGKT B KOMIIBIOTEPHBIX UTpax.
Hcnonp3oBaHne  METOJOB  HWCKYCCTBEHHOTO  HMHTEIJIEKTa B OOydYamIIMX  CHCTEMaXx.
Hcnonp30BaHne METOAOB MCKYCCTBEHHOI'O HMHTEIUIEKTa B poOOTOTeXHUKe. VMHTepHEeT Belieil.
[lepcrieKTUBBI Pa3BUTHUSI KOMIIBIOTEPHBIX HHTEIJICKTYaIbHBIX CHCTEM.



IIJIAHUPYEMBIE  PE3VJBTATBI OCBOEHHSI NPOTPAMMBI IO
WH®OPMATUKE HA VYPOBHE CPEJHETO OBILIETO OBPA3OBAHHUS
(FA30OBBIil YPOBEHbD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMyHOCTHBIE pE3yJbTaThl OTPAXKAOT TOTOBHOCTb M CHOCOOHOCTh OOYYarOLIMXCS
PYKOBOJICTBOBAThCSI ~ C(OOPMHPOBAHHOM  BHYTPEHHEH  MO3WIMEH  JUYHOCTH, CHCTEMOMU
[IEHHOCTHBIX ~ OPUEHTAIMH, TO3UTHUBHBIX BHYTPCHHUX YOEXKICHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM EHHOCTSIM POCCHICKOTO OOIIeCcTBa, pacIIMpEeHHe )KU3HEHHOTO OIBITA U OIBITA
NEeSTeTPHOCTH B TpOIECCe pealu3allid  CPEeJCTBAaMH  y4eOHOro TpeaMeTa OCHOBHBIX
HAIpaBJICHUN BOCIUTATEIbHON JeATeNbHOCTH. B pesynbrare u3yueHuss MHPOPMATHUKU Ha
YpPOBHE cpeaHero oOmiero obpazoBaHus y obOydaromierocss OyayT cOpMHpPOBaHBI CIICTYIOITUE
JUYHOCTHBIE Pe3yIbTaThI:

1) rpaxaaHCKOr0 BOCIMTAHMS:

OCO3HAaHME CBOMX KOHCTUTYLHOHHBIX IpaB M OO0SI3aHHOCTEH, YyBa)KEHHE 3aKOHA U
NPaBOMOPSJIKA, COOJIOACHHWE OCHOBOIOJIATAIOMMX HOPM HMHGPOPMALMOHHOTO IpaBa U
HH(POPMAITMOHHOK 0€30MTaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSATH HJCOJOTMU OSKCTPEMH3Ma, HAIMOHAIN3Ma, KCeHO(poOuH,
JUCKPUMHUHALIMA 110 COLMAJIbHBIM, PEIMTHO3HBIM, PAacOBBIM, HAI[MOHAJIbHBIM IPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOE OTHOIIEHUE K MCTOPUYECKOMY HACIIEAMIO, JOCTIKeHUs M Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHUMAaHHE 3HAa4eHHWs WH(POPMATUKH KaK HAYKH B IKU3HU
COBPEMEHHOT0 O0IIEeCTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalUIO0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4Hciie B ceTh HTepHeT;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CHOCOOHOCTh BOCIIPHHUMATh Pa3UYHBIC BHIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHBIC Ha
UCTIOJIb30BaHUM WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3nyecKoro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTh 3/I0POBOTO M 0Oe30macHoro oOpa3a JKM3HH, OTBETCTBEHHOTO
OTHONICHUS K CBOEMY 37I0POBbIO, B TOM YHCIIE U 3a CUET COOIIIOIeHUsI TpeOOBaHUN Oe30IacHOM
AKCIUTyaTall CPeACTB UH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K aKTUBHOH EATEIHHOCTH TEXHOJIOTUYECKOW U COMATBHON HATIPABIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
JeSITeTIbHOCTD;

uHTepec K cdepam NpodecCUOHATbHOU NEATENbHOCTH, CBA3aHHBIM C HMH(OPMATHKOMH,
IIPOrpaMMHUPOBAHUEM U HH(DOPMALMOHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMHM Ha JIOCTHIKEHUSIX
MHGOPMATUKA U HAyYHO-TEXHHUYECKOTro Mporpecca, YMEHHE COBepLIaTh OCO3HAHHBIA BHIOOD
Oymyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbL;
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TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHHIO HA TMPOTSHKCHUU BCEH
JKU3HU,

7) 3K0JI0OrM4€eCKOr0 BOCIIMTAHMS:

OCO3HAHUE TI00ATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U ITyTeH UX PEIIeHUs, B TOM
YHUCIIe ¢ Y4ETOM BO3MOKHOCTEH MH(GOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTUsl WHPOPMATHKH, JOCTHKCHHSIM HAyYHO-TEXHHUYECKOTO Mporpecca M OOILIECTBEHHOU
NPaKTUKM, 3a CYET MOHMMAHHUS pPOIM HMH(POPMAIMOHHBIX PECYpCcOB, HH(POPMAITMOHHBIX
MPOIECCOB U MH(POPMALMOHHBIX TEXHOJIOTUI B YCIOBHSIX HU(PPOBOH TpaHCHOpMAITUE MHOTHX
chep KU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HAHUE IICHHOCTH HAayYHOW JESATEIHHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO U
HCCJIE0BATENIbCKYIO ACATEIHPHOCTh HHIMBUIYAJIBHO U B TPYIIIIE.

B mpouecce gocTMKEHHMS JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS IMPOrPaMMBI IO
uHbpopMaTUKe Yy  OOyYarOIIMXCS  COBEPIICHCTBYETCS  SMOIMOHANBHBIA  WHTEIICKT,
MPEeIoIararoIuii ChOPMUPOBAHHOCTH:

CaMOperyJIMpOBaHMUS, BKJIFOYAOIICTO CaMOKOHTPOJIb, yMeHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCA K HMOIMOHAIBHBIM
NU3MCHCHUSIM U HpOSIBJ'ISITI) FI/I6KOCTB, 6BITL OTKpBITI)IM HOBOMy;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMJICHHE K JOCTIDKCHUIO IEJIH U YCIEXYy,
ONTUMU3M, UHUIIMATHBHOCTH, YMEHHUE JIEHCTBOBATh UCXO/ISI K3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE IPYTHX,
VUUTHIBATH €T0 TMPH OCYIIECTBICHHMH KOMMYHHKAIIUM, CIOCOOHOCTh K COUYYBCTBUIO U
CONEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIHOYAIOIIUX CHOCO6HOCTB BBICTpaI/IBaTB OTHOIICHUSA C prrI/IMI/I
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare usyueHus MH(GOPMATHKM Ha YpOBHE CpEIHEro oOLero odpa3oBaHUs Yy
oOyuatomierocss OyAayT cQOpPMHPOBaHBI MeETalpeAMETHbIE pPE3yJlbTaThl, OTPAXKEHHbIE B
YHHMBEPCAJIbHBIX Y4eOHBIX ACHUCTBUSIX, & UMEHHO: MO3HABATEIbHbIC YHUBEPCAIbHbIC Y4eOHBIC
JNeHCTBUS, KOMMYHHKATHBHbIE  YHUBEpCAJbHbIE  y4eOHBbIE  JCWCTBUS,  PEryJIATUBHBIC
YHUBEpPCaJIbHbIE yUeOHbIE AEUCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

1) 6a30Bble JJorn4ecKue AeHCTBUS:

CaMOCTOSITENILHO  (pOpMYIHpOBaTh U aKTyalU3UPOBATh NPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

yCTaHaBJII/IBaTb CYHleCTBeHHBIfI HpI/I3HaK HWJIN OCHOBAHUA OIS CpaBHeHI/ISI, Knaccmbmcaunn
H 0000IIIEHN;

OTIPENIETIATH eI NeITSIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;

paszpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBbI ¢ YU€TOM aHAIM3a UMCIOIIMXCS MaTEPHATBHBIX
U HeMaTepHUaIbHBIX PECYPCOB;
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BHOCHUTH KOPPEKTUBBI B JCSATECILHOCTH, OIECHHUBATH COOTBETCTBHE PE3YyJbTATOB IETISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMIOJHATH pPabOTy B YCIOBHSX pPEATBHOTO0, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE IIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIEA0BATEIbCKHE AeHCTBHS:

BJIa/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON U MPOEKTHOU NEATEIbHOCTH, HABBIKAMU
pazpetieHusi mpoOaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY IMOWCKY METOJIOB
pEIIeHUs TPAKTHYECKUX 3aa4, IPUMEHEHUIO PA3IMYHBIX METOOB MMO3HAHUS;

OBJIAJICTh BHJIAMHU JIEATEIBHOCTH IO IMOJIYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCIE IPH
CO3JIaHUH YYEOHBIX U COIMATbHBIX IPOCKTOB;

dbopMHpOBaHHE HAYYHOTO THUIA MBIIUICHUS, BJIAJCHUE HAYYHOW TEPMHHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSIMH U METOJ/IaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Ja4u B 00pa30oBaTENbHON AEATENIBHOCTH U
YKU3HCHHBIX CUTYaIlUsX;

BBISBJISITh TMPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3UPOBATh 3a/lady, BBIJIBHTATh
THIOTE3y €€ pPEIICHUs, HAXOAWTh apryMEHTBI JUIS JOKA3aTeJIbCTBA CBOWX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPhl M KPUTESPHH PEIICHUS;

aHAJM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYAIlHsSIM, OLIECHHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN MOUCK MEPEeHOca CPEACTB M CIOCOOOB JEHCTBUS B
po(hecCHOHATBFHYIO CPENY;

MIEPEHOCUTH 3HAHWSI B IO3HABATEIHHYIO U MIPAKTHYECKYIO 00JIaCTH KUZHEICATCIILHOCTH;

WHTETPUPOBATH 3HAHUS M3 PA3HBIX NMPEJAMETHBIX 00JIacTelH;

BBIIBUTATh HOBBIC WJCH, IpeJjlaraTh OPWUTHHAIBHBIC ITOJXOIbI M PEIICHHS, CTaBUTh
poOJIeMBI B 331a49H, TOITYCKAIOIINE alTbTePHATHBHBIC PEIICHHS.

3) pa6ora ¢ nunopmaumeii:

BJAJIETh HABBIKAMU TOJy4YeHUS HHGOpMAIMM W3 HMCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENILHO ~ OCYIIECTBIISITh IOWCK, aHalu3, CHCTEMAaTH3allil0 U HWHTEPIPETALHUIO
UH(POPMALIUU PA3IMYHBIX BUIOB U ()OPM IMPEIICTABICHUS,

CO3/aBaTh TEKCTHI B PA3IMYHBIX popMaTax ¢ yu€TOM Ha3HAUCHUSI HHGOPMAITUU U TIETIEBOI
ayJUTOPUH, BEIOWpAst ONITUMAIBHYIO (POpPMY TIPEICTABICHUS U BU3YATH3AIIHH,

OIICHUBATh JIOCTOBEPHOCTH, JCTUTUMHOCTh UH(POPMAIIUHU, €€ COOTBETCTBHC MPABOBBIM U
MOpPaJIbHO-ITHYECKHM HOpMaM;

UCIIOJIB30BaTh CpPEICTBa HMH(MOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pCIICHHH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, PeCypcocOepeKeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS M 3alluThl uWHDOpManuu, WHHOPMAITUOHHON
0€301acHOCTH JIMYHOCTH.

KoMMyHuKAaTHBHBIE YHUBePCATbHbIE YUeOHbI€e TeHCTBHUS

1) o01eHue:
OCYIIECTBIIATh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;
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pacrmo3HaBaTh HEBepOaNbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COIHAIBLHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKN KOHQIMKTHBIX CUTYallHid U YMETh CMATYATh KOH(IHKTHI;

BIIQJICTh PA3JTMYHBIMU CIIOCOOaMM OOIICHUS M B3aMMOJICHCTBHS, ApTyMEHTUPOBAHHO BECTH
JIAaJor;

Pa3BEPHYTO U JIOTUUHO U3J1araTh CBOK TOUKY 3PEHHUS.

2) coBMeCTHAs J1eATeJIbHOCTD:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOLIMX HHTEPECOB H
BO3MO>KHOCTEH Ka)[0T0 YJeHA KOJUIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JIE€SATEIbHOCTH, OpPraHW30BBIBATH U KOOPAMHHUPOBATH
JeHCTBUSI TI0 € JOCTHYKEHHUIO: COCTABIIATh

IJIaH JCUCTBUHM, paclpenessiTh poiad C Y4ETOM MHEHUH Y4YaCTHHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXKJIOTO y4aCTHUKA KOMaHJIbl B OOIIM pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh WUJIEU C TMO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIMYHBIX CHUTYaIHsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS

1) camoopranuzanms:

CaMOCTOSITEJIFHO OCYILECTBIIATh MO3HABATENbHYIO AEATEIbHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a/Ja4ll B OOPA30BATEIBHOW JEATCIBHOCTH H
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH PELICHUs IPOOJIEMBI C YUYETOM UMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN M MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclpsATh paMKH Y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MTPEOYTECHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATH (HOPMUPOBAHHIO M MPOSIBICHHUIO IIUPOKOM 3PYIUIMU B PAa3HBIX 001aCTAX
3HAHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HaBbIKAMU [103HABATEIbHON pe(IEKCUN KaK OCO3HAHMsI COBEPILAEMbIX JAECHCTBHUM
U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMM; UCIIOIb30BATh NPUEMBI pedIIeKCuu
JUISL OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEILICHHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHIKCHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBbHOCTH.

3) npuHATHS ce0sl M APYTUX:

HPUHUMATh ce0s, IOHMMasl CBOM HEIOCTATKU M JOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€ PE3YJIbTATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBo JAPYTruX Ha OIINOKY;
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pa3BUBATH CIIOCOOHOCTH IOHUMATh MHUP C MO3UIMU APYTOTO YEJIOBEKA.
NPEJAMETHBIE PE3YJIbTATHI

B npomecce wusyuenus Kkypca wuH(opMaTuku 0OazoBoro ypoBHa 6 10 Knacce
oOyuaromuMucs OyryT JOCTUTHYTHI CJIEAYIOLINE IPEIMETHbIE PE3YIbTaThI:

BJIaJICHUE MPEICTABICHUSAMU O POJM HMH(OpPMAIMM U CBS3aHHBIX C HEHl NpOLECCOB B
OpUpoze, TEXHUKE M OOIIecTBE, MOHATUSAMH «HMH(OpMAIMs», «HMH()OPMAIIMOHHBINA IMPOLECCy,
«CUCTEMa», «KOMITOHEHTBI CHCTEMBI», «CHCTEMHBIH 3(ddekT», «uHpOopManuoHHas cuCTEMay,
«CUCTEMA YIIPABIICHH;

BJAJICHNE METOJaMHU IOWCKa HWH(POpPMauu B ceTh VHTEpHET, yMEHHEe KPUTUYCCKH
OLIEHUBATh NH(POPMALIHIO, TIOTY4YEHHYIO U3 ceTh VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJIbLIME JAaHHBIE, NPUBOIUTH IMPUMEPbl HCTOUHUKOB HX
NOJIyYEeHHUs U HaIlPaBJICHUS UCIIOIb30BAHUS;

[IOHUMaHHE OCHOBHBIX IPHUHLMUIIOB YCTPOMCTBA U (YHKIIMOHMPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIMH pPa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHif;

BJIaJICHHE HaBBIKAMH paOOTHI C OMNEPAMOHHBIMH CHUCTEMaMH, OCHOBHBIMH BUIAMHU
IPOTPAMMHOTO 00eCTIeUeHHsI TS PeIeHNsT y4eOHBIX 3a/1a4 IO BEIOPAHHOM CIICIHaT3aliHT;
cobmonenne TpeOOBaHWM TEXHUKM O€30MAaCHOCTH M TUTHEHBI TMpu  paboTe ¢
KOMIIBIOTEPAMHU U JPYTMMH KOMIIOHEHTaMHU IH(PPOBOrO OKPYKEHHUS, NOHUMAHUE IPABOBBIX
OCHOB HCIOJIb30BaHUSI KOMIIBIOTEPHBIX NPOrpaMM, 0a3 JaHHBIX U MAaTE€PUAIOB, Pa3MELIEHHbIX B
cetu MHTEpHET;

NIOHUMaHHE OCHOBHBIX TPHUHIMIIOB JWCKPETHU3ALMHU PA3IHYHBIX BHUIOB HH(POpMALUH,
YMEHHUE OTpeNnesiTh HHPOPMAIIMOHHBI 00bEM TEKCTOBBIX, I'paMuECKUX M 3BYKOBBIX JaHHBIX
NIPY 33JaHHBIX ITapaMeTpax TUCKPETU3aINH;

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOIYCKAIOIIME OJHO3HAYHOE JIEKOAMPOBAHUE
cooOrmieHu# (mpeuKCHbIE KOABI);

BJIAJICHUE TEOPETHUUECKUM alnapaToM, MO3BOJSIOIIMM OCYIIECTBIIATh IPEICTaBICHUE
3aJJaHHOTO  HATypaJbHOTO 4YHUCJA B  PA3JIMYHbIX CHUCTEMAaxX CYMCICHMS, BBINOJIHATh
npeoOpa30BaHus IOTUYECKUX BBIPAXKEHUH, HCIIOJIb3Ysl 3aKOHBI aJIr€OpbI JIOTHKY;

YMEHHE CO37aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC JIOKYMEHTHI M JIEMOHCTPAI[IOHHBIC
MaTepuaibl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPAMMHBIX CpPEACTB U
00JIauHBIX CEPBHCOB;

B mpomecce wu3yuenms Kypca wuHpOpMaTuku 0OazoBoro ypoBHs 6 11 Knacce
oOyuaromuMucs Oy1yT JOCTUTHYTHI CIIEAYIOLINE IPEIMETHBIE PE3YIbTaThI:

HaJIM4YKE MPEJICTABICHUH O KOMIBIOTEPHBIX CETAX M UX POJU B COBPEMEHHOM Mupe, 00
o0IIMX NMPUHLIKIAX Pa3pabOoTKU U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

NOHUMAaHHUE yrpo3 UHPOPMALMOHHON 0€30MaCHOCTH, UCIIOIb30BAHUE METOJIOB U CPEJCTB
INPOTHBOACUCTBUS OSTHM YIrpo3aMm, COOJIOZeHHe Mep Oe30MacHOCTH, IPelOTBPAILAOIINX
HE3aKOHHOE PAaCIPOCTPaHEHHE IEPCOHAIBHBIX JIaHHBIX;

BJIaJICHHE TEOPETHYECKUM aIllapaToM, MO3BOJIIOIINM OIPEIENATh KpaTdyaluil myTh BO
B3BCIICHHOM Tpade W KOJMYECTBO IIyTed MEXAYy BEpIIMHAMH OPHUEHTHPOBAHHOTO
AIUKIINYECKOro rpada;

YMEHHE YuTaThb W IIOHUMATh MPOTPaMMbl, PEATU3YIOLIUE HECI0XKHbIE aAITOPUTMBI
00pabOTKM YUCIIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YHMCII€ MACCUBOB U CUMBOJIBHBIX CTPOK) Ha
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BBEIOpAaHHOM 1T M3y4YEHUS YHUBEPCAILHOM SI3BIKE MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), aHanmm3upoBaTh alTOPUTMBI C HCIOJIH30BAHUEM TAOJIHII
TPAaCCHPOBKH, OIpPeaeisaTh O€3 WCIOJb30BaHUS KOMIIBIOTEpA PE3YJIbTAThl  BBITIOJHEHUS
HECJIOKHBIX TPOTPaMM, BKIIOYAIONIUX I[WKIBI, BETBJICHUSU MOIIPOTPAMMBI, MPH 3aJaHHBIX
UCXOJIHBIX JAHHBIX, MOJIU(UIMPOBATH TOTOBBIE IMPOrPaMMbI Ui PEIICHUS HOBBIX 3a7ad,
UCIIOJIB30BaTh MX B CBOMX MPOTrpaMMax B Ka4eCTBE MOIIPOrpaMM (Tpoueayp, GyHKIuN);

YMEHHE pealu30BbIBaTh HA BBIOPAHHOM [UIsI W3YYEHHS SI3bIKE MPOTPaAaMMHUPOBAHUS
Bbicokoro ypoBHs (ITackane, Python, Java, C++, C#) TunoBsle aaropuTmbl 00paOOTKH yucel,
YHCIIOBBIX MOCJEI0BATEIBHOCTE U MAaCCHBOB: IMPEJCTABICHHE YKCIa B BUIE HaOOpa MPOCTHIX
COMHOXHTEJEH, HaX0XKJICHHE MaKCHMAaJbHOW (MHHAMAJIBHOW) HU(PBI HATYPaTBHOTO YHCIIA,
3alMCAaHHOTO B CHCTEME CYHCICHUS C OCHOBAaHHMEM, HE IMpeBbImaronuM 10, BBEIYHCICHHE
0000MIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MaCCHBA U YMCIIOBOW TIOCIIEIOBATEIIBEHOCTH (CYyMMBI,
NPOM3BEICHUS, CPEIHEr0 apU(PMETUYECKOr0, MHHUMAIBHOTO M MaKCHMAaJIbHOTO AJIEMEHTOB,
KOJIMYECTBA 3JICMEHTOB, YOBJICTBOPSIOIINX 33aJaHHOMY YCJIOBHIO), COPTHPOBKY JIIEMEHTOB
MacCHBa;

YMEHHE HWCIONb30BaTh TaONWUHBIC (pENslUOHHBIE) ©Oa3bl JaHHBIX, B YaCTHOCTH,
COCTaBIISATh 3alpochl K 0a3aM JaHHBIX (B TOM YHCJE 3alpOChl C BBIYUCISIEMBIMHU TIOJSIMH),
BBHITIOJHATh COPTUPOBKY M IMMOUCK 3amluceid B 0a3e MaHHBIX, HAMOIHITH pa3pabOTaHHYIO 0a3y
JAHHBIX, YMEHHE HCIOJIb30BaTh JJICKTPOHHBIC TAOJMUIBI IS aHAJIM3a, MPEACTABICHUS U
00pabOTKHM aHHBIX (BKIIOYAsi BEIYMCICHUE CYMMBI, CPEIHET0 apru(PpMETHIECKOT0, HAanOOIBIIETO
Y HAUMEHBILIETO 3HAYCHHI, PEIICHUE YPAaBHEHUI);

YMEHHUE HCII0JIb30BaTh KOMIBIOTEPHO-MATEMaTHUECKUE MOJCITH IS aHAJIM3a 0O0BEKTOB U
nporeccoB:  (HOpMynHpOBaTh 1edb MOJACTUPOBAHUS, BBINIONHATh aHAJIU3 PE3YJIbTATOB,
MOJyYEHHBIX B XOJE€ MOJEIHPOBAHUS, OICHUBATH COOTBETCTBHE MOJICIH MOJIEIHPYEMOMY
00BEKTY HITU TIPOIIECCY, MPEACTABIISATh PE3YIbTATHl MOJICITUPOBAHNSI B HATJISTHOM BHJIC;

YMEHHE OpPraHW30BBIBATH JUYHOC HH(DPOPMAIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHUEM
pa3IMYHBIX IU(GPOBBIX TEXHOJOTHH, IOHUMAHUE BO3MOXKHOCTCH IHU(MPOBBIX CEPBUCOB
rOCYJJapCTBEHHBIX yCIYT, IU(POBBIX 00pa30BaTEIBHBIX CEPBUCOB, TIOHUMaHUE BO3MOKHOCTEH U
OTPaHUYCHUIN TEXHOJOTHH HCKYCCTBEHHOI'O HWHTEIUIEKTa B pa3IMYHBIX OO0JIACTSIX, HAJIMUUE
npeicTaBieHUd 00  WCIOJNIb30BaHUM  HMH()OPMAIIMOHHBIX ~ TEXHOJIOTUH B Pas3iIMYHBIX
npodeccuoHaNbHBIX chepax.
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10 KVIACC
KoJumnuecTBo yacos
Ne n/m HaumeHoBaHMe pa3iesioB U TeM Kontponnusre | Tparriueckn JyieKTpoHHbIE (LU pPOBbLIE)
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI e paboThbI
Paspnen 1. llugposasi rpaMoTHOCTH
L1 | nporpasnmmos obeenesenne, aiizonas 6 ) BuGmiorexa LIOK
cHCTOMa ’ https://m.edsoo.ru/af8b254
Hroro 1o pazneny 6
Pa3nea 2. Teopernueckne 0CHOBbI HHPOPMATHKH
71 Wndopmanus u nadhopmMarioHHbIe 5 bubnuoreka [IOK
IPOLIECCHI https://m.edsoo.ru/af8b254
29 [IpencraBnenne nHGOpMALINH B 2 bubmuoreka [JOK
KOMIBIOTEPE https://m.edsoo.ru/af8b254
23 OeMeHTHI alreOpbl JIOTUKU 8 1 Eggg;l/(r)rféefiasg)(.)rlé/a Rb254
Wroro no pazpeny 21
Paznen 3. UndopmManmoHHble TEXHOJIOTUM
51| rpapuceroit n wymmiemingd . ! 6 Bubmiorera LIOK
- https://m.edsoo.ru/af8b254
Uroro o pazgeny 7
OBIIEE KOJIMYECTBO YACOB I10 34 ) ]
I[TPOTPAMME



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
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11 KJIIACC
KoaunvecTBo yacos DJIEKTPOHHbIE
HanMeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/mt P Konrtpoabhubie | TIpakTuyeckue (uubp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paszgea 1. ludpoBasi rpamoTHOCTH
bubmnoreka IJOK
1.1 CerteBble HHPOPMAITMOHHBIC TEXHOJIOTHH 5 4 hitps://m.cdsoo.ru/f47857¢0
bu6mmoreka [IOK
1.2 7 3 1
OcHoBbI counanyHoM MHdopmaTHKn https://m.edsoo.ru/f47857¢0
Hroro no paszneny 8
Pa3nen 2. TeopeTrnueckne 0CHOBbI HHPOPMATHKH
Bbu6mmnorexa [JOK
2.1 nu 5 1
HOPMAIHOHHOE MOEMPOBAHNE https://m.edsoo.ru/f47857¢0
Htoro no pazgeny 5
Pa3nes 3. AIrOpuTMBI H IPOTPaMMHPOBAHHE
31 AJITOPUTMBI ¥ JIEMEHTHI 1 | 9 bubnuotexa [JOK
’ POrpaMMHUPOBAHUSL https://m.edsoo.ru/f47857e0
Hroro no pazneny 11
Pa3nen 4. UndopmannoHHbIe TeXHOJIOTHH
bubmuoreka [JOK
4.1
DIICKTPOHHEIC TAOMIIEI 6 6 https://m.edsoo.ru/f47857¢e0
bu6mmoreka [JOK
4.2 b 2 2
A3PI AAHHBIX https://m.edsoo.ru/f47857e0
4.3 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 2 2 bubnmnoreka [JOK



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
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https://m.edsoo.ru/f47857¢0

Hroro no pasneny

10

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34

24



https://m.edsoo.ru/f47857e0

IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KVIACC
KoanuecrBo yacos
Ne Tema vooKka DJIeKTpOHHBIE NU(POBLIE
/i Yp Beero KonTtpoabnsie | [IpakTtnyeckue 00pa3oBaTe/IbHbIE PECYPChI
padoThI padoThI
1 TexHuka 0€30MaCHOCTH U TUTHEHA NIPH paboTe C KOMIBIOTEPaMH. 1 https://m.edsoo.ru/cd69e2d1
[TprHIMIBI PabOTHI KOMIIBIOTEPA
2 TenaeHINN pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHIHA 1 https://m.edsoo0.ru/61b9bf5e
3 [TporpammHOe obecriedeHre KOMITbIoTepa 1 https://m.eds00.1u/42626581
4 Onepatyu ¢ daitnamMu 1 nankamu 1 1 https://m.edsoo.ru/4b448ea6
5 Pabora ¢ mpukiIagHBEIM IPOTPaMMHBIM 00CCIICICHUEM 1 1 https://m.edsoo.ru/55fd42{f
6 3akoHomaTenscTBO Poccmiickoit denepanuu B 00;1aCTH IPOrpaMMHOTO 1 https://m.edsoo.ru/59dbd245
obecrieueHus
7 JIBon4HOE KOMpPOBaHUE 1 https://m.edsoo.ru/75b1{b5f
8 [Moaxonp! k M3MepeHnto HHGOPMAaIIH 1 https://m.eds00.ru/9e6¢9d 18
9 Wudopmannonnsie npoueccol. [lepenaya u xpanenue nHGopMauu 1 https://m.edso0o.ru/738c7179
10 O6paboTka nHGopManum 1 https://m.edsoo.ru/b7d3cfSe
11 CuHcTeMbl, KOMIIOHEHTBI CHCTEM M UX B3aUMOJICHCTBHE 1 https://m.edsoo.ru/2ba554d8
12 CHCTEMBI CUNCIIEHNS 1 https://m.edsoo.ru/ad74cdba



https://m.edsoo.ru/ad74cdba
https://m.edsoo.ru/2ba554d8
https://m.edsoo.ru/b7d3cf5e
https://m.edsoo.ru/738c7179
https://m.edsoo.ru/9e6c9d18
https://m.edsoo.ru/75b1fb5f
https://m.edsoo.ru/59dbd245
https://m.edsoo.ru/55fd42ff
https://m.edsoo.ru/4b448ea6
https://m.edsoo.ru/42626581
https://m.edsoo.ru/61b9bf5e
https://m.edsoo.ru/cd69e2d1
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KoanuecTBo yacoB

Ne Tema vooKka DJIeKTpOHHBIE NU(POBLIE
n/n yp Beero Kourposbnrie | IpakTuyeckue oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

13 ANropuTMBI IEpeBOAa Ynces u3 P-n4HON CHCTEMBI CUMCIICHUS B | https://m.edsoo.ru/6e45bdel
JECSITUIHYI0 B 00paTHO

14 JIBondHasA, BOCEMEpUYHAs M HIECTHAAIATEPHYHAs CUCTEMbI CIMCICHUS 1 https://m.edso0.ru/86cc9642

15 Apudmernueckue onepanny B HO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS 1 https://m.edsoo.ru/1dfdf629

16 [pencTaBnenue HEIbIX ¥ BEIMIECTBEHHBIX YKCEI B TAMSITH KOMITBIOTEpa 1 https://m.edsoo.ru/5ea95cb6

17 KoaupoBanue TekcToB 1 https://m.edsoo.ru/88eea3 15

18 KomnpoBanue nzodpaskeHmit 1 https://m.edsoo.ru/f3e46e33

19 KoanpoBanue 3Byka 1 https://m.eds00.ru/649bf33f

20 BrickassiBanus. Jlornyeckue onepanun 1 https://m.edsoo.ru/bdb348af

1 Hornqecxnfa BbIpakeHHUs. TabIMIBI HCTHHHOCTH JIOTHYESCKUX | htps://m.edsoo.ru/cf955dad
BBIpaKCHU

22 Jlornueckue orepanyy 1 onepanuy HaJl MHOKECTBaMU 1 https://m.edsoo.ru/ae2637¢c9

23 3aKOoHBI aNTreOpHI IOTHKH 1 https://m.edsoo.ru/6a4e7ald

24 PemeHne mpocTeHIx JIOTHIECKUX YpaBHECHHN | https://m.edsoo.ru/8bbff364

25 Homqscxne (bij(HI/II/I. ITocTpoeHue 10ru4ecKoro BEIPAKEHUs C 1 https://m.edsoo.ru/8163ba62
JaHHOW TabiuIel HCTUHHOCTH

26 Jlormueckue 3MeMEHTHI KOMIIBIOTEpa 1 https://m.edsoo.ru/6142b37



https://m.edsoo.ru/614f2b37
https://m.edsoo.ru/8163ba62
https://m.edsoo.ru/8bbff364
https://m.edsoo.ru/6a4e7a1d
https://m.edsoo.ru/ae2637c9
https://m.edsoo.ru/cf955dad
https://m.edsoo.ru/bdb348af
https://m.edsoo.ru/649bf33f
https://m.edsoo.ru/f3e46e33
https://m.edsoo.ru/88eea315
https://m.edsoo.ru/5ea95cb6
https://m.edsoo.ru/1dfdf629
https://m.edsoo.ru/86cc9642
https://m.edsoo.ru/6e45bde1
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KoanuecTBo yacoB

Ne Tema vooKka DJIeKTpOHHBIE NU(POBLIE
n/n yp Beero Kourposbnrie | IpakTuyeckue oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
27 KonTponbHast Pa60Ta o Teme "TeopeTndeckue OCHOBBI 1 1 https:/m.edsoo.ru/85bdf35e
MH(OPMATHUKH
28 TeKCcTOBBIN TpOTIECCOp U €T0 0a30BBIE BOZMOKHOCTH 1 ! https://m.edsoo.ru/ab8ab5a3
KosutextuBHas pabora ¢ nokymeHToMm. [IpaBuina oopmieHus 1
29 1 https://m.edso0o.ru/99c964ac
pedepara
30 PactpoBas rpaduka 1 ! https://m.edsoo.ru/3aea9772
31 Bekropnas rpapuka 1 ! https://m.edsoo.ru/59afb7de
32 Co3znanue u nmpeoOpa3oBaHue ayAHOBU3YAIBHBIX O0BEKTOB. 1 1 https:/m.edsoo.ru/SeSacaba
KoMriproTepHbIe Mpe3eHTalum
33 [TpUHIUIIBI TOCTPOCHUS U PEIAKTHPOBAHUS TPEXMEPHBIX MOJICITICH 1 ! https://m.edsoo.ru/d5edac36
34 3averHast pa?om 10 TeEMe T?XHOUJ'IOFI/II/I o6pa60T"KH TEKCTOBOH, 1 1 https://m.edsoo.ru/b6dcc532
rpapuyecKoi U MyJIbTUMEIUHHON HHPOPMAIIUT
OBIIEE KOJIMYECTBO YACOB 10 ITPOI'PAMME 34 2 8
11 KIIACC
KosuuecTBo yacoB
No Tema VpoKka DJIeKTpPOHHbIE HU(pPOBBHIE
n/n P Beero | KoHTPoubHbIe | [IpakTuyeckue o0pa3soBareibHbIe pecypehl
padoTsI padoThI
[TpUHIKUIIBI TOCTPOCHUSI U AIIAPATHBIC KOMIIOHEHTHI KOMITBIOTEPHBIX
1 cereil. CereBble IpoTokojbl. CeTs HTEpHET. Anpecanus B CETH https://m.edsoo.ru/c4e4fb4d
Hurepuer. Cuctema 1OMEHHBIX UMEH
Be6-caiit. BeO-cTpanuia. B3aumoseiictue 6paysepa ¢ BeO-cepBepoM. 1

2 Junamudeckue cTpanunpl. PazpaboTka MHTEPHET-TIPHII0KEHHHA
(caiitoB). CeTeBoe XpaHEHHE TaHHBIX

https://m.edsoo.ru/87417bf3



https://m.edsoo.ru/87417bf3
https://m.edsoo.ru/c4e4fb4d
https://m.edsoo.ru/b6dcc532
https://m.edsoo.ru/d5edac36
https://m.edsoo.ru/8e8aea6a
https://m.edsoo.ru/59afb7de
https://m.edsoo.ru/3aea9772
https://m.edsoo.ru/99c964ac
https://m.edsoo.ru/ab8ab5a3
https://m.edsoo.ru/85bdf35e
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KoanuecTBo yacoB

Ne Tema vooKka DJIeKTPOHHBIE HU(POBLIE
n/n yp Beero Kontposenrie | IpakTuieckue o0pa3oBaTelIbHbIE pecypchl
padoThI padoThI

3 Buns nestensHOCTH B cetnt HTepHET. CepBurck MHTEpHETA 1 1 https://m.edso00.ru/279585df

4 Cereoii aTukert. [IpobiiemMa MoUTMHHOCTH MOJTyYeHHON HH(OpMAIHU 1 ! https://m.edsoo.ru/8e394cbf

5 [ocynapcTBEHHBIE JJICKTPOHHBIE CEPBUCHI U yCIIyrH. OTKPBITHIC | 1 https://m.edsoo.ru/e364fb84
o0pa3oBaTenbHBIE PECYPChI
TexHOTeHHBIE W SKOHOMHYECKHE YTPO3bl, CBI3aHHBIE C

6 ucnonp3oBanueMm UKT. 3amura nHpopManny 1 HHPOpPMAIIHOHHASL 1 https://m.edsoo0.ru/7f422896
0e30MacHOCTh

7 BpenoHocHoe nporpaMMHOe 00ecriedeHue U crioco0bl 00pbOBI C HUM 1 https://m.eds00.ru/5c¢895684
Opranusanys JUYHOTo apxuBa uHpopManuu. MHpopMalmoHHbIe 1

8 1 https://m.edsoo.ru/24babd26
TEXHOJIOTUH U Po(ecCHOHANIbHAS IeATEeNbHOCTh

9 Mopenu u moaenupoBanue. [IpeacraBinenue pe3yinbTaToB 1 https:/m.edsoo.ru/675c5bde
MOJICJIMPOBAHUS

10 I'padbl. Penienue anropurMuyueckux 3ajad, CBI3aHHBIX C aHATU30M 1 https://m.edsoo.ru/9¢74273¢
rpadoB

11 JepeBbsi. JluckpeTHble UTPBI IBYX UTPOKOB C MOJTHOM HH(OopMaLuen 1 https://m.edsoo.ru/cbb59381

D Hcnone3oBanue rpad)oB 1 ACPEBbEB MPU OMUCAHHU 0OBEKTOB U | https://m.edsoo.ru/c7ddof68
MIPOLIECCOB OKPY’KAOIIETO MHUPa

13 Kontponsnas padora mo teme "MHPOpManmmonHOE MOAeTHpOoBaHue" 1 1 https://m.edsoo.ru/d6d1ff2e

14 AHanu3 anropuTMOB. DTaIbl pEIeHHUs 3a/1a4 Ha KOMITBIOTepe 1 https://m.edsoo.ru/963dae53

15 SI3bIk iporpammupoBanusi. OCHOBHBIC KOHCTPYKLHH SI3bIKA | 1 https://m.edsoo.ru/f929239¢
nporpaMMupoBaHus. TUIIBI JaHHBIX

16 BerBnenns. CocraBHbIE YCIOBHS 1 ! https://m.edsoo.ru/db6229cd



https://m.edsoo.ru/db6229cd
https://m.edsoo.ru/f929239c
https://m.edsoo.ru/963dae53
https://m.edsoo.ru/d6d1ff2e
https://m.edsoo.ru/c7dd9f68
https://m.edsoo.ru/cbb59381
https://m.edsoo.ru/9c74273c
https://m.edsoo.ru/675c5b4e
https://m.edsoo.ru/24babd26
https://m.edsoo.ru/5c895684
https://m.edsoo.ru/7f422896
https://m.edsoo.ru/e364fb84
https://m.edsoo.ru/8e394cbf
https://m.edsoo.ru/279585df
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KoanuecTBo yacoB

Ne Tema vooKka DJIeKTPOHHBIE HU(POBLIE
n/n yp Beero Kontposenrie | IpakTuieckue o0pa3oBaTelIbHbIE pecypchl
padoThI padoThI

17 Huxoet ¢ yenoBueM. L{ukiie! mo mepeMeHHOH 1 ! https://m.edsoo.ru/a3738376

13 Pa3paboTka 1 mporpaMMHasi peaiu3alys alropuTMOB PELICHHs | 1 https://m.edsoo.ru/al4adcb]
THITOBBIX 3a/1a4

19 Pa3paboTka 1 mporpaMmHas peagn3aius alropuTMOB PEIICHHUS 3a1a4 | 1 https://m.edsoo.ru/1684745b
METOZOM Tepedopa

20 O06paboTKa CUMBOJIBHBIX JJAHHBIX 1 ! https://m.edsoo.ru/f5682141

21 TabmuyHbIe BETMIUHBI (MACCHBHI) 1 ! https://m.edsoo.ru/761f8ab8

22 CopTHpOBKa 0THOMEPHOT'O MaccuBa 1 ! https://m.edsoo.ru/d584cd6c

23 [Toanporpammsl 1 ! https://m.edsoo.ru/ad234548

24 KonTtponrHas pa60T‘a'1 o TeMe "ANTOPUTMBI 1 SIIEMEHTHI | | https://m.edsoo.ru/751c8776
HPOrpaMMHUPOBaHHS

25 Ananu3 gaaeix. OCHOBHBIE 3a1aUM aHAIN3a JaHHBIX 1 1 https://m.edsoo.ru/3fc14533

26 [MocnenoBaTenbHOCTD pellICHNUs 3a/1a4 aHaJIu3a JaHHBIX 1 ! https://m.edsoo.ru/b6f11ef9

27 AHanM3 JaHHBIX C TOMOIIBIO ANIEKTPOHHBIX TaOJIHIT 1 1 https://m.edsoo.ru/el3d7acl

28 KomrproTepHO-MaTeMaTHueCKHE MOJIEIN 1 ! https://m.eds00.ru/9b4878¢9

29 PaboTa ¢ TOTOBOI KOMITBIOTEPHOI MOJIEIBIO 1 ! https://m.edsoo.ru/ec779356

30 YucneHHOE peleHre ypaBHEHHUH ¢ MOMOIIbI0 oA0opa napaMeTpa 1 ! https://m.edsoo.ru/d2adec7b



https://m.edsoo.ru/d2adec7b
https://m.edsoo.ru/ec779356
https://m.edsoo.ru/9b4878e9
https://m.edsoo.ru/e13d7ac1
https://m.edsoo.ru/b6f11ef9
https://m.edsoo.ru/3fc14533
https://m.edsoo.ru/751c8776
https://m.edsoo.ru/ad234548
https://m.edsoo.ru/d584cd6c
https://m.edsoo.ru/761f8ab8
https://m.edsoo.ru/f5682141
https://m.edsoo.ru/1684745b
https://m.edsoo.ru/a14adcb1
https://m.edsoo.ru/a3738376
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KoanuecTBo yacoB

Ne Tema vooKka DJIeKTPOHHBIE HU(POBLIE
n/n yp Beero Kontposenrie | IpakTuieckue o0pa3oBaTelIbHbIE pecypchl
padoThI padoThI
31 Tabnmunble (pensAIroHHbIC) 0a3bl TaHHBIX 1 1 https://m.edsoo.ru/885e71{t
32 Pabora ¢ ToToBOI1 6a30i1 JaHHBIX 1 ! https://m.edsoo.ru/723b6e61
33 CpencTBa HCKYCCTBEHHOTO MHTEIIICKTA 1 1 https://m.edsoo.ru/5d5b61aa
34 [TepcriekTHBBI pa3BUTHSI KOMITBIOTEPHBIX HHTEIICKTYaJIbHBIX CUCTEM 1 ! https://m.edsoo.ru/19fd174e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 24



https://m.edsoo.ru/19fd174e
https://m.edsoo.ru/5d5b61aa
https://m.edsoo.ru/723b6e61
https://m.edsoo.ru/885e71ff
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KOJUD®UKATOP MPOBEPSAEMBIX TPEFOBAHUN K IIPEJMETHBIM
PE3YJIBTATAM OCBOEHMHS OOII U KOAUP®UKATOP ITPOBEPAEMBIX
SJIEMEHTOB COAEPKAHUA OOII 11O TIPEAMETY

10 KJIACC

Kon
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOEHUSI OCHOBHOI 00pa30BaTeIbHOI
NMpoBepPsIeMOro
NMPOrpaMMbl cpeiHero 001ero 00pa3oBanus
pe3yJabTara
1 ITo Teme «IlupoBas rpaMOTHOCTE»

Brnanenue npeacTaBaeHUsIMU O POk HH(OPMALIMK U CBS3aHHBIX C HEW IPOLIECCOB B IIPHPOJIE,
TEXHHKE U 00IIECTBE, MOHATHAMH «HH(POPMAIHT», «MHPOPMAIIMOHHBIHN ITPOIIECC», KCUCTEMAY,
1.1 «KOMITOHEHTBI CHCTEMBI», «CUCTEMHBIA 3P dekT», « THOOPMAIIMOHHAS CHCTEMAaY, «CHCTEMa
YIpaBIIeHUS»; BIIaICHUE METOaMH ITOVCKa HHPOpMaNnH B ceTh MIHTepHeT; yMeHHe
KPUTUYECKH OLIEHHBATh UH(OpMaLIo, OIyueHHY0 U3 cetn MHTepHeT

12 VYmMmenne XapaKTCpUu3oBaTh OoiblIne JaHHBIC, IPUBOAWUTHL IPUMEPBI HCTOYHHUKOB UX IMOJTYUCHUSA

1 HallpaBJICHUA UCIIOJIb30BaHUA

[ToHnMaH1e OCHOBHBIX IPHHIUIIOB YCTPOWCTBA M ()YHKLIIMOHMUPOBAHHS COBPEMEHHBIX
CTalMOHAPHBIX U MO6I/IJ'H)HI)IX KOMITBIOTEPOB; TeH}:[eHL[I/Iﬁ Pa3BUTHA KOMITbIOTCPHBIX

1.3 TEXHOJIOTHif; BllaJIcHUE HaBBIKAMU PaOOTHI C ONEPAMOHHBIMHA CUCTEMaMH H OCHOBHBIMH
BHIAMH IPOTPAMMHOTO OOECTICUCHHUS Il peleHusT yUeOHBIX 3a/1a4 10 BEIOPaHHOM
CreraI3aum

2 ITo Teme «Teopernueckre OCHOBBI HHOPMATHKI)

IToHnMaHNe OCHOBHBIX MIPUHIUIIOB AUCKPETH3ANNH PA3IMYHBIX BUJOB MH()OPMALIH; YMEHHE
2.1 OTIPEETATh MH(POPMAITMOHHBIH 00BEM TEKCTOBBIX, TPapUIECKUX 1 3ByKOBBIX JaHHBIX TIPH
3aJaHHBIX TapaMeTpax JUCKPETH3aluu

YMeHue CTpOUTh HEPAaBHOMEPHBIE KOJBI, TOMYCKAIOIIUE OAHO3HAYHOE AEKOAUPOBAHUE
2.2 cooOmmeHn# (MperKCHBIE KOBI); HCIOIb30BaTh IIPOCTEHIINE KOJIbI, KOTOPBIE TIO3BOJISIIOT
00OHapy»XUBaTh ¥ UCMPABIATH OLIMOKK TIPH Nepeiade JaHHBIX

BJ'Ia,HeHI/Ie TCOPCTUUYCCKHUM aIlmaparoM, Mo3BOJIAONIUM OCYHICCTBIIATH IMTPEACTABICHUE

2.3
3aJ]aHHOT'0 HATYypPAJILHOTO YHCIIa B Pa3IMUHBIX CHCTEMaX CUMCICHUS
4 Brnanenue TeopeTHYecKUM ammapaToM, HO3BOJISIOIINM BBIOIHATH MPeoOpa3oBaHus
’ JIOTHYECKUX BBIPAKEHHM, MCIIONB3YS 3aKOHBI anreOpsl IOTHKU
3 Io Teme «HDOPMAITOHHBIC TEXHOJIOTHI
YMeHue co3aBaTh CTPYKTYPUPOBAaHHBIC TEKCTOBBIC TIOKYMCHTHI U JICMOHCTPAIIIOHHBIC
3.1 MaTepualibl C UCII0JIb30BaHHEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPAMMHBIX CPE/ICTB U
00JTaYHBIX CEPBUCOB
YMeHue ucnoab3oBaTh Ta6HI/I‘-IHI)Ie (peHHHI/IOHHLIe) 68.3])1 JaHHBbIX, B YaCTHOCTH, COCTABJIATH
32 3arpocsl B 6a3ax JaHHBIX (B TOM YHCIIE BRIYUCIISEMBIE 3aIIPOCH), BBITIOIHATE COPTUPOBKY U

TTOWCK 3aIicei B 0a3e JaHHBIX; HATIOMHATE pa3paboTaHHYO 0a3y JaHHBIX

YMeHHe UCIIOIb30BaTh 3JIEKTPOHHbIE TAOMHUIIBI AJIs aHAJIN3a, IPEICTAaBICHUA U 00pabOTKH
3.3 JTAaHHBIX (BKJIIOYAsl BBIYMCIICHAE CyMMBI, CPEIHET0 apu(hMETHIECKOT0, HANOOJIBIIIETO U
HaMMEHBIIET0 3HaYEeHHH, pellIeHNne ypaBHEHUH)
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11 KUIIACC

Kon
NpoBePsSiEMOro
pe3yJabTara

IIpoBepsieMble MpeAMeTHBIE Pe3YJbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHON
MPOrpaMMbl CpeIHero 001ero o6pa3oBanus

1 ITo Teme «I{ndpoBas rpaMOTHOCTB

11 Hanmume npencrasieHuii 0 KOMIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MHUpE; 00 001IIX
’ NpPUHIOUIAX pa3paboTKU U (GYHKIIMOHUPOBAHUS HHTEPHET-IIPUIIOKECHUIH

YMeHHe OpraHn30BbIBaTh JMYHOE HHPOPMAIIMOHHOE TPOCTPAHCTBO C UCHOIb30BaHUEM
Pa3IMYHBIX CPENICTB IU(MPOBBIX TEXHOJIOIHI; IOHUMAaHUE BO3MOXKHOCTEH HU(POBBIX CEPBUCOB
12 TOCYZAapCTBEHHBIX YCIIyT, HIN(POBBIX 00Pa30BaTENbHBIX CEPBHCOB; MOHNMAHUE BOSMOXKHOCTEH 1
' OTPaHWYICHUH TEXHOJIIOTHH MCKYyCCTBEHHOTO HHTEJUIEKTA B Pa3IMUHBIX 00JIaCTAX; HATHMIHNE
NPE/ICTAaBICHUH 00 MCIOIb30BaHUH HH(POPMALIMOHHBIX TEXHOJIOTUH B Pa3IMYHBIX TPOQeccHo-

HAJIBHBIX cepax

2 IIo Teme ((TeOpeTI/I‘leCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

BiazieHre TeOpETHUECKUAM arapaToM, TI03BOJISIONIMM ONIPENEIIATh KpaTdaiivii My Th BO
2.1 B3BEIIEHHOM Trpade ¥ KOJHUUECTBO MyTeH MEXy BEPIIMHAMH OPUCHTHPOBAHHOTO
aIMKInYecKoro rpada

3 ITo Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUEN

YMeHue 4nTaTh ¥ HOHUMATh IPOrpaMMBI, PEaIi3yIOIIIe HECTIOKHBIE alTOPUTMBI 00paboTKH
YHCJIOBBIX M TEKCTOBBIX JJAHHBIX (B TOM YHCJIE MAaCCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOpaHHOM
31 JUISl M3Y4EHHsI YHUBEPCAIBHOM SI3bIKE ITPOrpaMMHUpoBaHusi Beicokoro yposas (Ilackans, Python,
' Java, C++, C#); yMeHme aHATU3UPOBATh AITOPUTMBI C UCTIOJIb30BAaHHEM TaOJIHIl TPACCHPOBKH;
ompenensaTs 6e3 UCIIONBE30BaHMs KOMITBIOTEpa Pe3yJIbTaThl BEIIOIHEHUS HECIOKHBIX IIPOTPaMM,

BKJIIOYAOIIUX NUKIIbIL, BETBJICHUA U HOAIIPOTPaMMBI, IIPH 3aJaHHbIX UCXOAHBIX JaHHBIX

19 YMmenune MoauUIMPOBaTh TOTOBBIE IPOTPAMMBI IS PELIEHHST HOBBIX 337134, MCIIOIb30BaTh UX B
' CBOMX IpOrpaMMax B KayecTBE MOINPOrpaMm (Ipouenyp, QyHKIHA)

YMeHue peann3oBaTh STAIbI PEIICHNS 3a/1ad Ha KOMIIBIOTEPE; YMEHHE PEaIi30BbIBATH HA
BBIOPAaHHOM /ISl U3yUYEHUS S3bIKE POrpaMMHUpOBaHus BeIicokoro yposHs (ITackans, Python,
Java, C++, C#) THIIOBBIC QJITOPUTMBI 00PaOOTKH YUCEIT, YUCIOBBIX MOCIIEI0BATEILHOCTEH 1
MAaCCHBOB: IIPEACTABICHNE YHCIIA B BUJE HAO0Opa MPOCTHIX COMHOKUTENEH; HaXOXKACHUE

33 MaKCUMAaIbHOH (MUHIMAIBHOH ) (Pl HATYPaIbHOTO YHCIIA, 3aIMCAHHOTO B CHCTEME
CUHMCIICHUS ¢ OCHOBaHMEM, He TpeBbIuaronuM 10; BeraucieHrne 0000MEHHBIX XapaKTEePUCTHK
3JIEMEHTOB MAaCCHBa MJIM YHCIIOBOM MOCIIEIOBATEILHOCTH (CYMMBI, IPOU3BEACHHS CPETHETO
apu(pMETHIECKOT0, MUHUMAaIBHOTO M MaKCUMAaJIbHOTO DJIEMEHTOB, KOJIMUECTBA AJIEMEHTOB, Y/I0B-
JIETBOPSAIONIMX 33laHHOMY YCJIIOBHIO); COPTHPOBKY JICMEHTOB MAacCHBA

4 [To Teme «MHpOpPMAIIMOHHBIE TEXHOJIOTUU»

YMeHHe UCI0Ib30BaTh KOMIBIOTEPHO-MAaTEMAaTHYECKUE MOJIEIIH JJIsl aHaJI3a 0OBEKTOB U
41 poLeccoB: (GOPMyJIUPOBATH LIEJIb MOJIEIUPOBAHUS, BHIIONHATE aHATIU3 PE3YJIbTATOB,
' MOJTyYEHHBIX B X0JI€ MOJICTMPOBAHMS; OLICHUBATh aJICKBATHOCTh MOJIETIN MOACIHPYEMOMY

06’BCKTy WJIK IPOLCCCY; MPEACTABIIATL PE3YJIbTATHI MOACIIUPOBAHMS B HAITIAAHOM BU/IC
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MMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kopn

IIpoBepsieMblii 3J1eMEHT COJEeP:KAHUS

Ludposas rpaMOTHOCTH

1.1

[MpuHuune! paboTsl KoMnbloTepa. [lepconanbHblil KoMmbloTep. BBIOOp KOH(UTYpanny KoMIbIOTEpa B
3aBMCHMOCTH OT PEIIAeMBbIX 3a1a4

1.2

OcCHOBHBIE TEH/ICHIIUU Pa3BUTHS KOMITBIOTEPHBIX TeXHOJIOTUH. [lapasiensHble BEIUNCICHUS.
MuoronponeccopHsie cucteMbl. CynepKkoMIbioTepbl. MEUKpOKOHTpoIIepsl. POOOTH3NpOBaHHEIE
MIPOU3BOJICTBA

1.3

@aiinosas cucrema. [lonck B daiinoBoii cucreme. Opranu3anus XpaHeHUs 1 00padOTKH JaHHBIX C
UCIIONB30BaHHEM HHTEPHET-CEPBUCOB, 00JIAUHBIX TEXHOJIOTUI M MOOMIIBHBIX yCTPOHCTB

Teoperndeckue 0CHOBBI HHYOPMATHKH

2.1

Wudopmanus, naHHbIe U 3HaHHUS. Y HUBEPCAIBHOCTD AUCKPETHOTO NPEICTaBICHHs HH(pOopMaLn.
JIBonuHOE KOIMpPOBaHUE

2.2

PaBHOMepHBIE 1 HEpaBHOMEpHBIE KO/bL. Y cioBue daHo

23

[Moaxonp! k n3mepennto uHpopmarmu. CynHocTh 00bEMHOTO (1()aBUTHOTO) MOAX0Ja K U3MEPEHUIO
uH(pOPMaLUK, ONpeaeeHne OUTa C TOUYKU 3pSHHS al(aBUTHOTO IIOIX0/a, CBA3b MEXKIY pa3sMEepOM
angaBuTa 1 HHPOPMALOHHBIM BECOM CUMBOJIA (B IPEIIIOJI0KSHUH O PAaBHOBEPOSTHOCTH ITOSBICHHS
CHMBOJIOB), CBSI3b MEX/y CIMHUIIAMHI H3MepeHnst nHpopManuu: out, Oaiir, Koaiir, Moaiir, ['6aiir.
CyIIHOCTB COZIEePKATENBHOTO (BEPOSTHOCTHOT0) TI0/IX0/1a K M3MEPEHHIO HH(OPMAINH, OTIpe/IeieHHE
OuTa C IO3ULUK COJIEPIKaHUs COOOLIEHHS

24

Wudopmannonnsie npoueccsl. [lepenaya nndopmanun. Mctounnk, mpuéMHNK, KaHaAN CBS3H, CUTHAJ,
konupoBaHue. Mckaxenue unpopmaruu npu nepenade. CKOpoCTh NMepeiauu JaHHBIX M0 KaHaITy
cBs3U. XpaHeHne HHQopMaIn, 00bEM TaMATH

2.5

Cuctembl. KOMITOHEHTHI CHCTEMBI M UX B3auMoieicTBre. CUCTEMBI YIIpaBICHUS. Y TIPaBIeHUE KaK
nHPOPMAINOHHBIN Tporiecc. OOpaTHAS CBSA3b

2.6

Cuctemsl cuncnenus. Pa3pépHyTas 3amuch HembIX 1 APOOHBIX YHCEI B TO3UIHOHHBIX CUCTEMAX
cuncnenns. CBOMCTBA MO3NUIIMOHHON 3aIMCH YHCIIA: KOJIWYECTBO IU(P B 3aMIUCH, TPU3HAK JICITUMOCTH
4HCIIa HA OCHOBAHUE CUCTEMBI CUMCIEHUS. AITOPUTM MEPEBOA LIETIOro Yncia U3 P-n4HOl cucteMsl
CUHUCIICHHUS B JIECATHYHYO. AJITOPUTM IIepeBoja KOHEUHOW P-nuHOM 1poOu B AecATHYHY0. AJTOPUTM
[IEpeBO/Ia 1IeJIOT0 YUCIA U3 IECATUYHON CUCTEMBI cuuCiieHUusl B P-uuHyro. J[BonyHas, BOCbMepHUUYHas
U IIECTHALATEPUYHAS CUCTEMBI CUUCIIEHHS], IEPEBOJ] YUCEI MEKAY STUMH CUCTEMAMHU.
Apun¢mernueckre onepanny B HO3UIMOHHBIX CHCTEMAaX CUMCIICHUS

2.7

HpCI[CTaBIICHI/IC HEJIBIX U BEIMIECTBEHHBIX YHUCEII B TIaMATH KOMIIBIOTEPA

2.8

Komuposanne texctoB. Kogmposka ASCII. Oxgnobaiitabie koguposku. Ctannapt UNICODE.
Komnposka UTF-8. Onpexnenenne nHGOPMAIIIOHHOTO 00bEMa TEKCTOBBIX COOOIICHHUIT

2.9

Koauposanue nzodpakeruii. Onenka HHGOPMAITHOHHOTO 00bEMa pacTPOBOTo rpauIeckoro
n300pakeHNs IPH 3aJaHHOM pa3pelleHIH 1 TITyOnHe KOTUpoBaHus IBeTa. KoampoBaHue 3ByKa.
Orerka HHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX IPH 33JaHHBIX YaCTOTE TUCKPETU3AINH U
Pa3pAAHOCTH KOJUPOBAHUS

2.10

Anre6pa noruku. BeickaseiBanus. Jlormaeckre Oorepanunu. Ta6n1/1u51 HCTUHHOCTH JIOTUYCCKHX
onepaum‘/i «AU3BIOHKIHUAY, KKOHBIOHKIUA, KUHBECPCUSM?, KUMIIJIUKALIUA», «IKBUBAJICHIIU» .
Jlornyeckue BbIpAXXCHUA. Brluncienne J0ruueckoro 3Ha4eHUsl COCTaBHOT'O BBICKA3bIBAHHUS npu
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Kon

IIpoBepsieMblii 3J1eMEHT COEeP:KAHUS

M3BECTHBIX 3HAYCHUSIX BXOISIIUX B HETO DIIEMEHTAPHBIX BBICKA3bIBaHUN. TaOIUIIBI HCTHHHOCTH
JIOTUYEeCKUX BbIpakeHu. Jlornueckue onepauuy u onepanuu Haj MHOXKecTBaMU. [IpuMepbl 3aKOHOB
anreOpbl IOTUKU. DKBUBAJICHTHBIC TPe0Opa30BaHus JIOTHUSCKUX BhIpakeHMi. Jlorudeckue QyHKITUH.
[TocTpoenue JOru4eckoro BEIpaXXeHHs ¢ JaHHOU Tabmuieil ncThHHOCTH. JIormueckre 3J1eMeHThI
kommbioTepa. Tpurrep. Cymmarop. [TocTpoeHne cxeMbl Ha IOTHYECKUX AIIEMEHTaX IO JIOTHIECKOMY
BBIPAYKEHUIO. 3aIlUCh JIOTHYECKOTO BBIPAXKEHHUS 10 JIOTHYECKON CXEME

NudopmannoHHbIe TEXHOIOTHA

3.1

TekcroBsIit poneccop. Pegakruposanue u popmaruposanue. [IpoBepka opdorpadun u
rpammatuku. CpeacTBa MONMCKa M aBTO3aMEHBI B TEKCTOBOM Tporieccope. Mcmonp30Banme CTHIICH.
CTpyKTypHUpOBaHHBIE TEKCTOBBIC TOKyMEHTH. CHOCKH, oriaBiicHre. OOIauHbIe CEPBHCHL.
KonektuBHas paboTa ¢ JOKyMeHTOM. IHCTpYMEHTHI pelieH3UPOBaHHUs B TEKCTOBBIX MPOIIECCOpax.
JenoBas nepemnucka. Pedepar. [IpaBuia MUTHPOBAHUS HCTOYHUKOB U O(GOPMIICHHSI
6ubmmorpaduyeckux ccputok. OhopMIIeHHIE CIIICKA TUTEPATYPHI

11 KJIACC

Kon

IIpoBepsieMblii 3;1eMeHT cogepKaHUSA

[{udposas rpaMOTHOCTH

1.1

[TpuHIMIBI TOCTPOSHUS U annapaTHble KOMIIOHEHThI KOMIBIOTEPHBIX ceTel. CeTeBbie MPOTOKOIIBI.
Cetb UnTepueT. Anpecarus B cetu MaTepHeT. CucTemMa TOMEHHBIX UMEH

Teopernueckue 0CHOBbI HHHOPMATHKH

2.1

Mopenu u mopenupoBanue. Llenu monenupoBanusi. CoOTBETCTBUE MOJIENH MOJEIHPYEMOMY OOBEKTY
iy nponeccy. @opManusanysg NIpUKIagHbIX 3aga4. [IpeacraBieHne pe3yabTaToB MOACIHPOBAHNS B
BHUJIE, YIOOHOM JUIs BOCIIPUATHS 4eI0BEeKOM. I"paduueckoe npencraBieHie JaHHBIX (CXEMBI,
TaOIUIIBI, TPpadUKN)

2.2

I'pacer. OcHoBHBIC OHATHA. Bus! rpados. Pemmenne anroputMiudeckux 3aaad, CBSI3aHHBIX C
aHaIM30M rpadoB (IOCTPOCHNE ONTUMAIBHOTO IyTH MEX/y BEepIIMHaMU rpada, onpeaeneHne
KOJIMYECTBA Pa3JIMUHbIX IyTeld MEX/y BEepIIMHAMHI OPHEHTHPOBAHHOTO allMKINYECKOro rpaga)

23

Hepesws. bunapraoe nepeBo. JIuCKpeTHBIC UTPHI IBYX UTPOKOB ¢ TIOMHOM nH(popMmanwmeit. [TocTpoeHme
JiepeBa nepebopa BapHaHTOB, ONMCAHUE CTPATEry UTPBI B TAOINYHON opme. BeurpoiHbie
crpareruu. Mcnonb3oBanue rpaoB 1 JepEeBbEB MIPH OMUCAHUH OOBEKTOB U IIPOLIECCOB OKPYIKAIOIIETO
MHpa

ANTOpUTMBI U IPOTPaMMHUPOBAHHE

3.1

OnpeneneHre BO3MOXHBIX Pe3yJIETATOB pa0OTHI IMPOCTEHININX AJITOPUTMOB YIIPABICHUS
WCTIOJTHUTENISIMUA Y BBIUUCIUTEIBHBIX alrOPUTMOB. OTpe/ieieHne NCXOAHBIX JTAaHHBIX, PU KOTOPBIX
ITOPUTM MOXET AaTh TPeOyeMblil pe3yabpTaT

32

Dranbl perieHus 3a1a4 Ha KoMibioTepe. SI3bik mporpammuposanust (ITackans, Python, Java, C++,
C#). OCHOBHBIE KOHCTPYKITHH SI3bIKa IPOTPAMMHPOBAHUS. THIIBI TaHHBIX: [IEJIOUYHCIICHHEIE,
BEIECTBEHHBIE, CHMBOJIBHBIC, JJornueckue. BerBienns. CoctaBHble ycnoBus. LIUKibI ¢ ycnoBueMm.
[{uxitel o nepemenHo#. Mcronp3oBaHue TabIMIl TPACCHPOBKU

33

Pa3pa60TI<a 1 IIporpaMMHas peajin3anus aJJrOpuTMOB PCIICHUA TUIIOBBIX 3a4a4 0a30BOro YPOBHH.
HpI/IMepI)I 3aJa4: aJlrOpUTMbI 06pa6OTKI/I KOHEYHOM YHCIIOBOH IOCICA0BAaTCIbHOCTH (BLI‘IPICJICHI/IG
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Kon

IIpoBepsieMblii 3J1eMEHT COEeP:KAHUS

CYMM, IPON3BEACHHUH, KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOHCTBAMM), AITOPUTMBI aHAIH32
3aIIMCH YKCE B IIO3UIMOHHON CUCTEME CUMCIICHUS, aITOPUTMBI PEIICHHS 33/1a4 METOJIOM Iiepedopa
(TTorcK HanOOJIBILIETO OOIIETo ACIUTENS JBYX HaTypaibHBIX YKCEl, TPOBEpKa YKCiIa Ha IPOCTOTY)

34

O0paboTKa CUMBOJIBHBIX JTaHHBIX. BCTpoeHHBIE PYHKINH S3bIKa MPOTPaMMHUPOBAHUS ISl 00PaOOTKH
CHUMBOJIBHBIX CTPOK

3.5

Tabnmunble BeMINHBI (MAacCUBBI). AJITOPUTMBI pabOTHI C AJIEMEHTaMHU MacCHBa C OJJHOKPATHBIM
IIPOCMOTPOM MAacCHBa: CYMMHPOBAaHHE 3JIEMEHTOB MaCCHBA, MOACUYET KOJINYECTBA (CYMMBI)
3JIEMEHTOB MacCHBa, yJOBJICTBOPSIOIINX 3aJaHHOMY YCJIOBHIO, HAXOX/CHIE HaHOOIbIIEeTO
(HaMMEHBIIIETO) 3HAYCHHS 3JIEMEHTOB MacCHBa, HAX0XKICHUE BTOPOTO MO BETMYNHE HAUOOIBIIIETO
(HaMMEHbIIETO0) 3HAYCHUS, IMHEHHBIA TTOMCK AJIEMEHTA, IEPECTaHOBKA 3JIEMEHTOB MacCHBa B
obpaTHoM nopsiake. CoOpTUpOBKa 0OJTHOMEPHOro MaccuBa. [IpocTbie MeTOb COPTHPOBKH (Harpumep,
METO/I ITy3bIpbKa, METO/1 BBIOOpa, COPTUPOBKA BcTaBkam#). [ToamporpaMmsl

WudopmannoHHble TEXHOIOTHH

4.1

Amnanu3 nanabix. OCHOBHBIC 33]]a9 aHAIN3A JAHHBIX: POTHO3UPOBAHKE, KITACCU(PUKAIIHS,
KJIacTepHU3alusl, aHaIn3 OTKIOHeHHH. [locie0BaTenbHOCTD pelleH s 3a/1a4 aHaIn3a JJaHHBIX: cOop
MIePBUYHBIX JAHHBIX, OYUCTKA 1 OIIEHKA KaueCTBa JaHHBIX, BEIOOP U (MITH) MMOCTPOSHUE MOCIH,
mpeoOpa3oBaHUe JaHHBIX, BU3YAIN3allisl JaHHBIX, HHTEPIIPETAIHS Pe3yIbTaTOB

4.2

AHanu3 JaHHBIX ¢ TIOMOIIBIO 3JIEKTPOHHBIX TaOIUIl. BeIUuCIeHe CYMMBI, CPEIHETO
apu(METHIECKOTO, HANOOIBIIETO M HAMMEHBIIETO 3HAYCHUH AUana3oHa

43

KoMmproTepHO-MaTeMaTHUECKHUE MOJIENU. DTalbl KOMIBIOTEPHO-MATEMAaTHIECKOTO MOAEIUPOBAHUS:
MIOCTaHOBKA 33/1a4M, pa3paboTKa MOJIEIH, TECTHPOBAHNE MOJIENH, KOMITBIOTEPHBIN SKCIEPHMEHT,
aHaJIM3 PE3yJIbTATOB MOJCINPOBAHUS

44

UucieHHOe pelIeHrne YpaBHEHUH ¢ TIOMOIIBIO ITo100pa mapaMeTpa

4.5

Tabamunsle (pensaruoHHbIe) 6a36l TaHHBIX. Tabmuia — npencTaBieHne CBEICHIH 00 OTHOTHITHBIX
oObekTax. ITone, 3anmuce. Kimrou tabaumel. Pabora ¢ roroBoi 0a30ii JaHHBIX. 3amojJHeHHE 0a3bl
JaHHBIX. [ToMCK, COPTHPOBKA U (DUIITPAITH 3amuceii. 3arpockl Ha BEIOOPKY JTAHHBIX. 3apOCHI C
napamMmeTpamu. BeaucisieMble MO B 3anpocax. MHOroTa0nuyHbele 6a3bl JaHHBIX. THIBI CB3EH
MEX Iy TaOarIaMu. 3ampockl K MHOTOTa0TMYHBIM 0a3aM TaHHBIX
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IMPOBEPAEMBIE HA ET'D IIO UH®OPMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHMUSA OOII COO

Kon
MPOBEPSIEMOTO
TpeOGoBaHUsI

IIposepsiemble TpeOOBaHNS K IPeIMETHBIM pe3yJbTATAM 0CBOCHHS OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbI CpeHero o01ero 00pa3oBanus

1.

3HaTh (TIOHUMATh)

1.1

ITonnMaH1e OCHOBHBIX MPUHIMIIOB YCTPOWCTBA M (DyHKIIMOHUPOBAHUS COBPEMEHHBIX
CTALMOHAPHBIX 1 MOOMIIBHBIX KOMITBIOTEPOB; TCHACHIINH PAa3BUTHSI KOMIIBIOTEPHBIX
TEXHOJIOTHi1; BlaJicHUe HaBbIKaM1 pabOThI C OTIEPAIIMOHHBIMU CUCTEMaMH U OCHOBHBIMHU
BUIaMH IPOTPAMMHOT0 00€CTIEYEeHUs ISl peIIeHUs yUeOHBIX 33/1a4 10 BBIOPaHHOM
crenuagu3anuu

1.2

Hanunuue npescrasienuii o 6a30BbIX NPUHIUIIAX OPraHu3aluy U GyHKIHOHUPOBAHUS
KOMIIBIOTEPHBIX CEeTeH

1.3

[ToHrMaH¥e OCHOBHBIX IPHHIIAIIOB TUCKPETH3AINH PA3INIHBIX BHIOB HH(GOpMAIHN

1.4

ITonnmanue 6a30BBIX aIrOPUTMOB 0OPaOOTKH YHCIOBOM U TEKCTOBOH MH(MOPMAINH (3aITUCh
YHCell B MO3UIHUOHHOM CHCTEME CUHCIICHHS, ISIMMOCTB LIEJIbIX YHCEN; HaX0XKICHHUE BCEX
IPOCTHIX YHCEN B 3aJJaHHOM JUala30He; 00paboTKa MHOrOpa3psAAHBIX LEJIbIX YUCell; aHaTIH3
CHUMBOJIBHBIX CTPOK M JIDYTHX), AJITOPUTMOB MTOUCKA U COPTHPOBKHU

1.5

3HaHue (YHKIIMOHAIbHbIE BO3MOKHOCTH HHCTPYMEHTAILHBIX CPEJICTB CPeJibl Pa3padoTKH

1.6

Bitagenne oCHOBHEIME CBEICHHUSAMH O 6a3ax JaHHBIX, HX CTPYKTYpe, CPEACTBAX CO3MaHus U
paboTHI ¢ HUIMH

1.7

[TonnmaHue BO3MOXXHOCTEH 1 OrpaHUYCHNH TEXHOIOTHI NCKYCCTBEHHOTO MHTEIUICKTA B
Pa3IMUHBIX 00JIACTSIX; HATMYKE MPECTaBICHUI 00 MCIIOIb30BaHUU HH(POPMAIIMOHHBIX
TEXHOJIOTHi1 B Pa3IMYHBIX MPO(ECCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHIECKUM alnapaToM, HO3BOJISIOIINM OCYILIECTBIIATh IPEICTABICHUE
3a7aHHOTO HaTypPaJIbHOTO YHCIIA B PA3IMYHBIX CHCTEMAX CUHMCIICHHS; BBIIOIHATD
IIpeoOpa30BaHMs JIOTHUECKHUX BBIPAXKEHUH, NCIIOIB3YS 3aKOHBI alnreOphl JIOTUKH; OTPEICTISTh
KpaT4aiIui MyTh BO B3BEHIEHHOM I'pade 1 KOJIMUECTBO MyTeH MeXly BepIINHAMHU
OpPHEHTHPOBAHHOTO aLMKJINYECKOTo rpada

YMeTrb

2.1

YMeHue ucronb30BaTh KOMIBIOTEPHO-MaTEMaTHUESCKUE MOICTH JIJIsl aHaN3a O0BEKTOB H
MIPOIIECCOB: (POPMYINPOBATH LEIb MOJCTUPOBAHNS, BHIIOIHITH aHATIN3 PE3yJIbTaTOB,
MTOJTyYCHHBIX B XOJI€ MOJICITUPOBAHUS; OIICHUBAThH aJEKBATHOCTH MOJIEITA MOACIHPYEMOMY
00BEKTY WU MPOLIECCY; IPEACTABIATE PE3yIbTAThl MOJICIUPOBAHYSI B HATJLSIIHOM BUIE

2.2

YMeHne K1acCupUIUPOBaTh OCHOBHBIC 33/1a4K aHAJIN3a JaHHBIX (IIPOTHO3HPOBAHUE,
KkiaccuUKaIys, KIacTepu3alus, aHAIU3 OTKIIOHEHHH ); TOHUMATh TIOCIIE0BATEILHOCTh
pelIeHHs 3a/1a4 aHaJIk3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA M OIICHKA KayeCcTBa
JIaHHBIX, BBIOOP U (MJIM) TOCTPOCHHUE MOJICTIH, IPe0Opa30oBaHNe JaHHBIX, BU3YyaIH3aIus
JTAaHHBIX, HHTEPIIPETAIHL PE3YIbTaTOB

23

YMeHue onpeaeniats ”HPOPMaAIMOHHBII 00BEM TEKCTOBBIX, IPAMUECKUX U 3BYKOBBIX
JTAaHHBIX TIPH 3aJaHHBIX TapaMeTpax JUCKPETU3alii. Y MEHHE OINPEAEIATh CPEIHIOI CKOPOCTh
nepeaadu JaHHbIX, OLCHUBATh U3MEHEHUE BPEMEHU Mepelaul P U3MEHEHUHN
nH(OpMaMOHHOTr0 00beMa JAHHBIX U XapaKTEPUCTUK KaHaJIa CBSI3H

24

YMeHHe CTpOUTh KO/, 00eCeUNBAIONINN HANMEHBIITYI0 BOBMOXHYO CPEIHION0 [UTUHY
co0OIIIeHH s TIPH N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnonb30BaTh IPU PELIEHUH 3a/1a4 CBOKWCTBA NO3ULIMOHHOM 3alIMCH YUCEIl,
NTOPUTMBI TOCTPOCHHS 3aITUCH YHCTIa B TO3UIIMOHHON CHCTEME CUUCIICHHS C 3aTaHHBIM
OCHOBaHHEM H ITOCTPOCHHS YHCIIA TIO0 CTPOKE, COACPIKAIICH 3allUCh STOTO YHCIIA B
[MO3ULMOHHOMN CHCTEME CUMCIICHUS C 3alaHHbIM OCHOBAHMEM; YMEHHE BBITIOJIHSATh
apudMeTHUSCKUE ONIepAIMY B TIO3UITMOHHBIX CUCTEMaX CUHCIICHUS

2.6

YMeHue CTpouTh JJOTHYECKOE BhIpaXKeHHE B TU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMabHBIX
(dbopmMax 1o 3a1aHHON TabJKIle HICTUHHOCTH; HCCIIEIOBATH 00IaCTh UCTUHHOCTH
BBICKa3BbIBaHUS, COMCPKAIIETO ITIEPEMEHHBIE; PeIIaTh HECIOKHBIE JIOTHUECKUE YPaBHEHHS

2.7

YMeHue pemaTh aIrOpUTMHUYECKHE 33/1a4H, CBI3aHHBIE C aHATM30M rpadoB (3amaun
MIOCTPOEHHS ONITHUMAIIBHOTO ITYTH MEXKAY BEpLIIMHAMHU Tpada, OorpeereHus KOJNIecTBa
Pa3IMUHBIX MyTeH MEXy BEepIIMHAMH OPHEHTHPOBAHHOTO ALMKJINYECKOro rpada)

2.8

YMeHue Ucnonb30BaTh 1€PEBbs IPU aHAJIU3€E U IOCTPOCHUU KOJOB U IS IIPEICTABIICHUS
apu(MeTHUECKHX BBIPAKEHHUH, IPH PELISHHH 33/1a4 IIOMCKA U COPTUPOBKH; YMEHHE CTPOHUTh
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JIEPEBO UTPHI MO 3aJJAHHOMY aJITOPUTMY; pa3padaThIBaTh 1 0OOCHOBHIBATH BRIUTPHIIITHYIO
CTPATEeTHIO UT'PhI

2.9

VYmenne AHAJIM3UPOBATH AJITOPUTMBI C UCITOJIb30BAHUCM Ta6J'H/II_I TPACCUPOBKU; OIIPEACIIATH
0€e3 HCII0Ib30BaHMS KOMIIBIOTEPA PE3yJIbTAThl BLIITOJTHCHUS HECCJIOKHBIX ITPOTpaMM,
BKJIHOYAIOINUX OUKJIbI, BETBJICHUA U TOANIPOTPAaMMBI, IMPU 3aJaHHbIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpeaensiTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aITOPUTMOB (CYMMHUpPOBaHHE
3JIEMEHTOB MAaCCHBa, COPTHPOBKA MAaCCHBA, TIepeOOpHBIE alITOPUTMBI, TBOMYHBIHN ITOMCK) U
MIPUBOJUTH IPUMEPBI HECKOIBKHUX AITOPUTMOB Pa3HOM CIIOKHOCTH [UISl PEILICHNS OAHON
3a7a4n

2.11

Brnanenne yHuBepcaabHBIM SI3BIKOM IIPOrPaMMHUPOBaHHS BBICOKOTo ypoBHs (ITackais,
Pylllom, laya, C++, C#), npencraBiieHUsIME O 0a30BBIX THIIAX JIAHHBIX U CTPYKTypax JIaHHBIX;
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABJIAIONINE KOHCTPYKLIUY; YMEHHUE OCYIECTBIATh aHATIU3
NPEATI0KEHHOM MPOrpaMMBIL: ONPEAENIATh PE3yJbTaThl PA0OTHI IPOTrPAMMBI IPH 33 JaHHBIX
HCXOJHBIX JTAaHHBIX; ONPEEIIATh, IPU KAKUX HUCXOMHBIX JaHHBIX BO3MOXHO ITOIy4YEHHUE
YKa3aHHBIX PE3yNbTAaTOB; BBISBIIATH JaHHbBIE, KOTOPbIE MOTYT IPUBECTH K OLIMOKE B paboTe
IIPOrpamMMbl; (POPMYJIMPOBATH MPEATI0KEHHS 0 YIIyUIIEHHIO IPOrPAaMMHOTO KOzia

2.12

YMeHne peann3oBeIBaTh Ha BEIOPAaHHOM JIJIS H3YYICHUS SI3BIKE IPOTPAMMHUPOBAHHS BEICOKOTO
ypous ([Tackans, Pyliton, laya, C++, C#) THIIOBBIE anTOPUTMBI 00paOOTKH YHCEN, YHCIOBBIX
TIOCJIEI0BATEIFHOCTEH U MaCCHBOB: ITPEACTABIICHNE YHCIIa B BUJIE HA0Opa IMPOCTHIX
COMHOXKUTEJIEH; HaX0KAEHHEe MaKCUMaJIbHOW (MUHUMAIIBHO) M PBI HATYpaJIbHOTO YnCIIa,
3aIMCaHHOT0 B CHCTEME CUHNCIICHUS C OCHOBAaHHEM, HeTlpeBbIatonuM 10; BeIYHUCIeHNE
0000IIEHHBIX XapaKTEPUCTHK IEMEHTOB MacCHBA MIIH YHCIIOBOH MOCIeI0BaTEIbHOCTH
(cymMMBI, TPOU3BEACHNUS CPEAHET0 apUPMETHIECKOT0, MUHIMAIBHOTO U MAaKCHMAaJIbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBICTBOPSIONINX 33JaHHOMY YCIIOBHIO); COPTHPOBKY
AIIEMEHTOB MAaCCUBA; YMECHHE MCIIONB30BAaTh B IPOTrpaMMax JaHHBIC Pa3MIHBIX TUIIOB C
Y4YETOM OrpaHUYEHUH Ha AUAa30H UX BO3MOXHBIX 3HAUEHUHN, IPUMEHSATh IPU PELLICHUU
3a71a4 CTPYKTYpPBI TaHHBIX (CITUCKH, CJIOBApH, CTEKH, OUEPE/IH, JICPEBbS); IPUMEHSTh
CTaHAapTHBIE U COOCTBEHHBIE OANPOTPAMMBI JUIsi 00PaOOTKH YMCIIOBBIX IAHHBIX U
CHUMBOJIBHBIX CTPOK; MCIIOJIB30BATh ITPH pa3padoTKe NporpamMM OUOIMOTEKH MOIPOrpaMM;
YMEHHE HCIIOJIb30BaTh CPEJCTBA OTIAKU IPOTPaMM B Cpejie MPOrpaMMHUPOBAHHUS

2.13

YMeHHe UCIIOIb30BaTh 3JIEKTPOHHbIE TAOMHUIBI /IS aHAJIN3a, IIPEICTABICHII M 00paboTKH
JTAaHHBIX (BKJIFOYAsl BBIOOP ONTUMAIBHOTO PEIICHHMS, TOA00p JIMHUH TPEH 1A, PEIIeHHE 3a1a4
MIPOTHO3UPOBAHUS); YMEHHUE UCTIONB30BATh TAOINYHBIC (PEIAIOHHbIE) 0a3bl JAaHHBIX U
CIPaBOYHBIE CHCTEMBI

2.14

YMeHHe opraHn30BbIBATh JIMYHOE HHPOPMAIIMOHHOE POCTPAHCTBO C UCIOIb30BaHUEM
Pa3IMUHbBIX CPENCTB HU(PPOBBIX TEXHOJIOTHI; TOHUMAHNE BO3MOXKHOCTEH LU(POBBIX CEPBHUCOB
TOCYIapPCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTENIbHBIX CEPBUCOB
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 11O
NH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIeP:KAHUS

1

L{udposas rpaMOTHOCTb

1.1

OCHOBHBIE TEH/ICHIINH Pa3BUTHUS KOMITBIOTEPHBIX TeXHONOTHi. IlapasienbHble BEIYHCICHHS.
MHoromnporeccopHbIe cucTeMbl. PactipenieieHHbIe BEIYMCIUTENBHbBIE CHCTEMBI M 00pab0TKa OOMBIINX
JIAHHBIX

1.2

IIpyHIUOBI TOCTPOEHUS U aNNapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTell. CeTeBble MPOTOKOIBI.
Cetp UnrepHer. Anpecanus B cetnt UurepHer. [Ipotokost creka TCP/1P. Cucrema 10MEHHBIX HMEH.
Paspnenenue 1P-ceT Ha mojceTH ¢ MOMOLIBIO MACOK MOJCETEH

1.3

daiinoas cucrema. Ilonck B ¢aitoBoi cucreme. [IpUHIIKMIBI pa3MEIICHUS 1 UMCHOBaHHS (ailyIoB B
JosroBpeMeHHoM namsty. [11abnoHb! s onMcaHus rpymi GaiioB

1.4

CKOpOCTL nepeaayn JaHHbIX. 3aBHCHMOCTH BPEMCHHU Niepeaavdn OT I/IH(i)OpMaLII/IOHHOFO o0BeMa JaHHBIX
1 XapaKTCPUCTUK KaHaJla CBA3U

1.5

Iudpoanne nanaeix. CuMMeTpryHble 1 HecummeTpuunble mudpsl. Ludps! npocroii 3amMeHsI.
HIudp Leszaps. Hudp Buxenepa. Anropurm mudposanus RSA

1.6

Kol mo3Bosisitolre 00HapyKUBATh U HCHPABIISATH OIIMOKH, BO3HUKAIOIHME TIPH [Iepe/iade TaHHBIX.
Paccrosane Xommunra. Koguposanue ¢ moBropenueM 6utoB. Komsr XoMMuHTa

Teopernueckne 0CHOBBI HH)OPMATHKH

2.1

JIBowyHOE KOaMpOBaHUe. PaBHOMEpHEIC U HEpaBHOMEPHBIC KOJIBL. J[eKOAMpOBaHIe COOOIICHNUH,
3aMMCaHHBIX C TTOMOIIbIO HEPAaBHOMEPHBIX KOA0B. YcnoBue dano. [loctpoeHne oqHO3HAYHO
JICKOJTUPYEMBIX KOJIOB C IOMOIIBIO ICpPEBa

2.2

TeopeTudeckne MOAXOIBI K OIEHKE KoinuecTBa HHGopManmu. EaMHATLIEI H3MEPEeHUs KOJTHIECTBA
nHpopMannu. An(aBUTHBIN TOAXO0] K OIIEHKE KOIndecTBa HH(popMaIiy. 3aK0H aIIuTHBHOCTH
nHpopmanuu. Popmyna Xaprim. Madopmarms u BepostHocTs. Popmyina [lleHHOHA

23

Cucremsl cuncienus. PasBepHyTas 3amich HesbIX ¥ APOOHBIX YHCEI B TO3UIIHOHHON CHCTEME
cuncnenunsi. CBOMCTBa NO3UIIMOHHON 3aIMCH YHCIIA: KOIUYECTBO IUQP B 3aITUCH, TPU3HAK JISTTUMOCTH
YycJla Ha OCHOBAHUE CUCTEMBbI CUMCIICHUS. ATITOPUTM MEepeBO/ia IIeJI0ro Ynucia U3 P- n4HOM cucTeMsl
CUHCIICHUS B IECATUYHYIO. AJITOPUTM IE€peBOia KOHEUHOH P-uuHON ApoOH B NECATUUHYIO. AJITOPUTM
IepeBO/ia 1IEJI0r0 YMCIIA U3 JECATUYHOM cucTeMbl cunciieHus B P-uunyto. [lepeBon koHeuHOH
JECATHYHOM Apobu B P-nunHyto. /IBonduHas, BOCbMEpUYHAas U MIECTHAAIATEPHUHAs CHCTEMBI CUMCIICHUS,
CBSI3b MEXIY HUMH. Apr()METHIECKHE ONIEpAIMU B MO3UIIMOHHBIX CHCTEMAX CUHCIICHHUS

2.4

Tpoanaﬂ YPaBHOBCIIICHHAA CUCTEMA CUUCJICHUS. Z[BOI/I‘JHO—,I[GCSITI/I‘IHEUI CHUCTCMA CUUCIICHUA

2.5

Konuposanue tekcroB. Koguposka A8CII. OnnoGaiitHble konupoBku. Crannapt UNICODE.
Komuposka UTF-8. Onpenenenne nHGOPMAIIMOHHOTO 00beMa TEKCTOBBIX COOOIICHUI

2.6

Konuposanue nzodpaxennii. OrieHka HHPOPMAIIMOHHOTO 00beMa rpadUuecKuX JaHHBIX TPU
3aJaHHBIX Pa3pelleHUN U TTyOrHe KoaqupoBaHus nBeTa. L{BetoBrie Mmomenu. Kognposanue 3Byka.
OueHka HHPOPMAITMOHHOTO 00beMa 3BYKOBBIX JaHHBIX IIPU JUCKPETU3ALNH U PA3PSAHOCTH
KOJIMPOBAHUS 33JITaHHBIX YacTOTE

2.7

Anrebpa noruku. [ToHsTHE BBICKa3bIBaHUs. BhIcKa3piBaTenbHBIC POPMEI (TIpeauKaThl). KBaHTOpPEI
CYIICCTBOBAHUS U BCCOOIIHOCTH.

Jlornueckue onepanuu. TabauIbl KCTHHHOCTU. JIorHueckue BeIpaxeHus. JIormueckue ToKaecTra.
Jlorndeckue onepanuy U onepanuy Haj MHOKECTBAMH.

3aKoHBI ATeOPBI JOTUKU. DKBUBAJICHTHBIC TTPEOOPa30BaHUS JOTHIESCKUX BhIpaxeHu. Jlornaeckne
YpaBHEHHSI U CHCTEMBI YPaBHECHUIA.

Jlormueckue QyHKIMA. 3aBUCHMOCTD KOJIMTYECTBA BOSMOXKHBIX JIOTHUSCKUX (DYHKIHN OT KOJTHMIECTBA
apryMEHTOB.

Kanonnyeckre (hOpMBbI JIOTHYECKUX BBIPAKCHUI

2.8

CoBepIleHHBIE TU3bIOHKTHBHBIE KOHBIOHKTHBHBIE HOPMAaJIbHbIE (POPMBI, AITOPUTMBI HX TIOCTPOSHUS 110
Ta0JIMIE UCTUHHOCTHU

2.9

Jlormueckue IeMeHTHI B cocTaBe KoMmbioTepa. Tpurrep. CymmaTop. MHOTOpa3psiAHEIA CyMMAaTOp.
[TocTpoeHue cxeM Ha JIOTHYECKHUX IEMEHTAX 110 33JaHHOMY JIOTHIECKOMY BBIPAXCHUIO. 3aIHCh
JIOTHYECKOTO BBIPAKEHHS TI0 JIOTHIECKON cXxeMe

2.10

Monenu u MmonenupoBanue. Llenmun MoaenupoBanus. AJICKBAaTHOCTh MOJICITH MOJICITHPYEMOMY OOBEKTY
niu npoueccy. Gopmanuzaiys NpukiIaaHbIX 3anad. [Ipeacrapnenune pe3ynbTaToB MOJEIMPOBAHUS B
BUJIC, YIOOHOM JIJIsl BOCTIPUSATHS YeJI0BEKOM. ['padrueckoe MpeCcTaBICHUE TAaHHBIX (CXEMBbI, TaOJIHIIbI,

rpadukn).

2.11

Hpe,Z[CTaBJICHI/IC IEJIBIX YUCCII B MAMATH KOMIIBIOTEPA. OFpaHI/I‘ICHHOCTB Jrara3oHa Yrucell Impu
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OTpaHWYCHUH KOJIMYeCcTBa pa3psaaoB. [lepenonHenne pa3psaaHoi ceTku. be33HaKkoBbIe U 3HAKOBBIE
JaHHbIC. 3HAKOBBIN OWT. JIBOWYHBIN JOMOTHUTENBHBIA KO OTPHIATENbHBIX Yrcel. [loOuToBsie
JormgecKue onepannu. Jlormaeckuii, apupmMeTndeckuii ¥ nukimdeckuil casuru. Llngposanue ¢
MTOMOIIIBI0 TOOUTOBOH omeparun «uckimogarmee NIy

2.12

HpeI[CTaBJ'IeHI/Ie BCIHICCTBCHHBLIX YHCECJI B TaMATHU KOMIILIOTEPA. 3Haqamas{ YacTb U MOPAAOK YHrCcJia.
}ll/Ial'Ia3OH 3HAYCHUI BCIICCTBCHHBIX YHCCII. HpOGJ'ICMI)I XpaHCHHUA BECIIECTBCHHBIX YUCCJI, CBSA3AHHBIC C
OrpaHNUYCHUEM KOJIMYECTBA pa3psA10B. Brmmonnenue onepauni& C BCIICCTBCHHBIMHA YHCJIaMU,
HaKOIIJICHHE OIMOOK ITPU BBIYMCIICHUAX

2.13

I'padsr. OcHoBHBIE TOHATHS. Bumsr rpados. Ommcanue rpadoB ¢ IIOMOIIBIO MAaTPHUI] CMEKHOCTH,
BECOBBIX MaTpPUII, CIUCKOB CMEKHOCTH. PelieHre anropuTMUYECKUX 3a1a4, CBA3aHHBIX C aHATH30M
rpadoB (MOCTPOCHUE ONTUMAIIBHOTO ITyTH MEXKIY BepLIMHAMU Ipada, onpeeneHne KOIMYecTBa
pa3IMYHBIX MyTeH MEX/y BepIIMHAMHI OPHEHTHPOBAHHOTO allMKINYECKOro rpada)

2.14

Heperws. bunaproe nepero. JlepeBbs moucka. Crioco0bl 00xona nepesa. [IpencrapieHue
apu(MeTHYEeCKUX BBIPAXKEHUI B BUJIe JepeBa. Mcnonb3oBanue rpadoB u 1epeBbEeB NPU OMMCAHUU
00BEKTOB M ITPOIIECCOB OKPYKAIOIIETO MUPa

2.15

JlycKpeTHBIe UTPHI ABYX UTPOKOB C IMONTHOW HHpopMarueit. [loctpoenne nepesa nepedopa BapHaHTOB,
OTIMCAHUE CTPATETUH UTPHI B TAOIMIHOHN (popMe. BEIUTPHINIHBIE U TPOUTPHIIITHBIC TTO3HIINH.
Beiurpslisele cTpaTeruu

2.16

CpencrBa HCKYCCTBEHHOTO MHTEIUIEKTa. M ieHTnuKanus n mouck n300pakeHuii, pacrio3HaBaHue JIUII.
Hcnonp30BaHKEe METOAOB UCKYCCTBEHHOI'O HHTEIUIEKTa B 00yuaromux cucreMax. Vcronab3oBaHue
METOAOB MCKYCCTBEHHOT'O HHTEJUIEKTa B poboToTexHuke. MIHTepHeT Beutei. HelipoHHble ceTn

AJTOPUTMEI X IPOTPaMMHPOBAHHE

3.1

(I)OpMaJ'II/IBaLII/Iﬂ TIOHATHUSA AJITOPUTMA. Mammuna TBIOpI/IHI‘a KaK YHUBCpCajJIbHasA MOJACIIb BBIYHMCIICHUIA

32

O1eHKa CII0)KHOCTH BBIYMCIICHUH. BpeMmst paboThl 1 00beM HCIIONIb3yeMOH MaMsITH, UX 3aBUCUMOCTB OT
pa3Mepa UCXOJHBIX JaHHBIX. OLeHKa aCUMITOTUYECKOHN CIIOAKHOCTH aITOPUTMOB. AJITOPUTMBI
MOJMHOMHAJIBHOU CIIOKHOCTH. [lepebopHbie anroputmbl. [IpuMepbl pa3IMyHbIX arOPUTMOB PELLICHUS
OJIHOM 331a4M, KOTOPbIE HUMEIOT PA3JIIMYHYIO CJIOKHOCTb
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OmnpeneneHne BO3MOXKHBIX PE3yIbTaTOB paOOTHI IPOCTEHIINX aTOPUTMOB YIIPABICHHS
UCTIOJTHUTEISIMH M BEIYMCIIUTEIBHBIX anropuTMoB. OTpeieieHne NCXOJHBIX JaHHBIX, IPH KOTOPBIX
ITOPUTM MOXKET JaTh TpeOyeMblid pe3yIbTaT
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AnropuTMEI 00pa00TKH HATYPATBHBIX YHCEI, 3aIIMCAHHBIX B TO3UIIMOHHBIX CHUCTEMAaX CUMCIICHUS:
pa30ueHue 3aMUCH YKCiia Ha OTACTbHBIC UG PHI, HAX0XKICHAE CYMMBI M ITPOU3BEACHUS U,
HaxO0X/IeHNEe MaKCUMaJIbHO!M (MUHUManbHON) udpsl. [IpeacTaBnenue yncna B Bujie Habopa MpoCThIX
COMHOYKUTENEH. AJ'IFOpI/ITM 6BICTp0FO BO3BCACHUS B CTCIICHbD. ITonck TPOCTHIX YUCEJI B 3aITaHHOM
JTMana3oHe ¢ MOMONIBI0 AJITOPUTMA «pemeTo DpaTochenar

3.5

MHOFOpaSpﬂI{HHe OCJIBIC YK Clia, 3a1a49u I[JIPIHHOP’I a‘pI/I(bMeTI/IKI/I

3.6

S3bik nporpammuposanus (ITackans, Pylkom, laya, C++, C#). Tunbl qaHHBIX: [EIOYUCICHHBIE,
BEILIECTBEHHBIE, CHMBOJIbHBIE, JIorHueckre. Bersnenus. CrnoxxHble ycinoBus. LIMKIbI ¢ ycinoBueM.
L{uxibl 1o nepemenHoit. OOpaboTKa AaHHBIX, XpaHamuxcs B daitnax. TekcToBbie U JBOMYHbBIE (ailiibl.
daiinosrie nepemMeHHble ((aiiioBbie ykazatenu). Utenue u3 ¢aiina. 3anucek B ¢aiin. Pazduenue 3agaduu
Ha noy3agaydn. [loamporpammel (mponenyps! u GyHKIHMH). Vicnoap30BaHNe cTaHAAPTHOW OMOIMOTEKH
A3bIKa IPOTPaMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHbie nponenypsl 1 pyaknun. Mcrnonap3oBanne cTeka sl OpraHU3aliy
PEKYpPCUBHBIX BBI30BOB

3.8

Yucnennslie MeToabl. TouHOE 1 NPHOIIMIKEHHOE PElIeHHs 3a/1a4i. YNCIIeHHOE pellieHne ypaBHEHHH C
HOMOIIBIO T0100pa MapameTpa. UncieHHble MeTOIbl peLIeHHs YpaBHEHUI: MeToA tepedopa, MeTo]
MOJIOBUHHOTO JAejeHus. [IprOImKeHHOS BRIYNCIICHUE JUTMH KPUBBIX. Beuncienue miomanei Guryp ¢
MIOMOIIBIO YUCIEHHBIX METOAOB (METO[ IPSAMOYTOJIBHUKOB, METOA Tpanenui). [lonck makcumyma
(MuHEMYMa) QYHKINH OTHOW IEPEMEHHOW METOIOM ITOJIOBHHHOTO JCTICHHS
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O0paboTKa CHMBOJBHBIX JaHHBIX. BeTpoeHHBIE (DYHKIMH SI3bIKA MTPOTPAMMHUPOBAHUS T 00padOTKH
CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CHMBOJIEHBIX CTPOK: TIOACYET KOJIMIESCTBA ITOSBICHUI
CHUMBOJIa B CTPOKE, pa30MEHHE CTPOKH Ha CJI0Ba M0 MPOOCIEHBIM CHMBOJIAM, ITOMCK MOJICTPOKH BHYTPH
JIaHHOM CTPOKH, 3aMEHA HaIEHHOW MOACTPOKH Ha IPYTyI0 CTPOKY. [ 'eHepanus Bcex 0B B HEKOTOPOM
andasuTe, yIOBICTBOPSIOIINX 33JaHHBIM OrpaHudeHuUsIM. [IpeoOpa3oBanue Yrcia B CAMBOJIBHYIO
CTPOKY ¥ 00paTHO

3.10

Maccuss n IOCICOI0BATCIIBHOCTH YHUCCII. Brrauciaenne 0606H_[CHHBIX XapaKTEPUCTUK DJIEMEHTOB
MacCHBa I YHCIIOBOM IOCJICA0OBATCIbHOCTHU (CyMMBI, MMPOU3BCACHUA, CPEAHCTO apI/I(I)MCTI/I‘IeCKOFO,
MUHUMAJIIBHOI'O U MAKCUMAJIBHOT'O 3JIEMCHTOB, KOJINYCCTBA 3JICMCHTOB, YIOBJICTBOPAIOMINX 3aJaHHOMY
YCJ'IOBI/IIO). JIMHEHHEIN TOUCK 3aJaHHOI'O 3HAYCHHUA B MAaCCUBC. AJ'IFOpI/ITMI)I pa6OTLI C 3JICMCHTaAMH
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MacCHUBa C OHOKPATHBIM IIPOCMOTpoM Maccusa. CopTHpOBKa oHOMEpHOTr0 MaccuBa. I[IpocTsie
METOABI COPTUPOBKH (METOJ ITy3BIPhKa, METO BEIOOpa, COPTHPOBKA BcTaBKaMu ). COpTHpPOBKa
cnusiHueM. beicTpast copTupoBka MaccuBa (anroputm ~u”ck80”1). JIBOMYHBIH MMOWCK B
OTCOPTHPOBAHHOM MacCHBE

3.11

JIBymMepHbIe MacCHBBI (MaTpUIIBI). AJTOPUTMBI 00PaOOTKH ABYMEPHBIX MACCHBOB: 3aII0JIHEHNE
JIBYMEPHOTO YHCJIOBOI'0 MAaCCUBA M0 3a/JaHHBIM IIpaBUjIaM, TIOUCK 3JIEMEHTa B IByMEPHOM MAacCCHBE,
BBIUHCIICHHE MaKCUMyMa (MHHMUMYMa) U CYMMBI 2JIEMEHTOB JIByMEPHOI'O MacCHBa, EPECTAHOBKA CTPOK
1 CTOJIOIIOB IBYMEPHOTO MaccHBa

3.12

CrnoBapu (acconraTHBHBIE MAaCCHBBI, 0TOOpaXkeHus ). Xam-tabnumsl. [Toctpoerne andaBuTHO-
YaCTOTHOTO CJIOBapsl ISl 33IaHHOTO TEKCTa

3.13

Crexu. AHAIU3 MPABUIBHOCTH CKOOOYHOIO BhIpaXkeHHs. Bouucienue apupMeTHUECKOTO BhIPAXKEHUS,
3aMMUCaHHOTO B MOCT(MUKCHOU (hopMe.
Ouepenu. Vcnionb30BaHie 04epeIu AJIsl BDEMEHHOTO XPaHEHHUS! ITAHHBIX

3.14

Anroputmsl Ha Tpadax. [TocTpoeHre MUHUMAIBHOTO OCTOBHOI'O IEPEBa B3BEIIICHHOTO CBA3HOTO
HEOPHEHTHPOBAHHOTO Tpada. KonmndyecTBo pa3nniHbIX MyTed MEXIY BEpIITHHAMH OPUEHTHPOBAHHOTO
aIuKInIeckoro rpada. AnroputM JleHKkeTpsl

3.15

JepeBbsi. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBoMuHbIe (OMHAPHEIE) 1EPEBbS.
[ocTpoeHue nepesa st 3aJaHHOTO apU(PMETHIECKOT0 BRIpaKeHHs. PeKypCHBHBIE aIrOpHTMBI 00X0/1a
Jepesa. Mcnonb3oBaHue cTeKa U ouepeau Juist 00xoa Aepesa

3.16

JlnHaMu4eckoe MporpaMMHUpOBaHIE KaK METOJ PeIICHHS 3a7jau C COXpPaHEHHEM IIPOMEXYTOYHBIX
pe3yabpTaToB. 3aJa4un, peraeMble ¢ TOMOIIBI0 THHAMUYECKOTO IIPOTrPaMMHIPOBAHNUS: BEIUHCICHNE
PEeKYPCHUBHBIX (PYHKIHH, TOJICIET KOJTHMIESCTBA BAPUAHTOB, 33/1a4H ONTHUMH3AINN

3.17

[NonsiTHe 06 00BEKTHO-OPHEHTHPOBAHHOM MpOrpaMMUpoBaHiH. OOBEKTHI 1 Kiacchl. CBONCTBA U
MeToJIbl 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIH aHaIK3. Pa3paboTka nmporpaMm Ha OCHOBE OOBEKTHO-
OpPHEHTHPOBAHHOTO 1oxona. MHKancysims, HacueaoBaHue, HoIuMopdusm

HudopmanmoHHbIe TEXHOJIOTHU

4.1

Awnanu3 nanapix. OCHOBHBIC 33]a49M aHAIM3a JAHHBIX: TPOTHO3UPOBAHKE, KITACCH(PUKAIINS,
KJTaCTepH3aIlHs, aHATN3 OTKIOHeHuH. [TocIe10BaTeIbHOCTD PEIEHHS 3a1a4 aHAIN3a JaHHBIX: COOp
MePBUYHBIX JTAHHBIX, OYNCTKA U OIIEHKA KaueCTBa JAHHBIX, BEIOOP U (WITH) MOCTPOCHUE MOJIEIH,
npeobpa3oBaHne JaHHBIX, BU3YAIH3aIlis JaHHEIX, HHTEPIPETAIHs pe3yIbTaTtoB. [IporpaMMHEIe
cpencTBa U UHTEpHET-CEPBUCHI 1J1sl 00pabOTKK M PEACTABICHUS JaHHBIX. Boblime qaHHbIE.
MamuHHOe 00y4eHue

4.2

Amnanus JaHHBIX C MTOMOLIBIO DJICKTPOHHBIX Ta6HI/IL[. Brruucnenne CYMMBI, CPEAHETO
apu(pMeTHIeCKOT0, HandoJIbIero (HAMMEHbBIIIET0) 3HaYeHH Auana3ona. Beruucinenue kodddunmenra
KOPPEJSLNHK IBYX PsANOB AaHHBIX. [locTpoeHue cTon0uyaThIX, JMHEHIAThIX U KPYTOBBIX AUAarpaMM.
Ioctpoenwue rpadukoB dpyakmmii. [logbop muHUM TpeHaa, pelIeHne 3a1a9 IpOoTHO3UpoBaHus. Perenne
33124 ONTUMHU3ALUH C TOMOIIBIO JICKTPOHHBIX TaOJIHIL

43

Juckperuszanys npu MaTeMaTuyecKOM MOJEIMPOBAHUN HEMPEPBIBHBIX MpoLeccoB. MoaenupoBaHue
JBIOKeHUs.. MoienupoBaHre OMOIOTHYCCKUX CUCTeM. MaTeMaTHUECKUE MOJICITH B 3KOHOMUKE.
BrIuuciuTensHbIe 3KCIIEPUMEHTHI ¢ MoieaMu. O0paboTKa pe3yIbTaToOB SKCIEpUMEHTa. MeTox
HAMMEHBIIUX KBaapaToB. OICHKA YHCIOBBIX [TAPAMETPOB MOCIHUPYEMbIX 00BEKTOB U IPOIIECCOB.
BoccTranoienne 3aBUCUMOCTEN 10 pe3ysibTaTaM 3KCIIEpUMEHTa

4.4

Beposaraoctapie Mopenn. Meronsr MonTe-Kapio. UmuranmonHoe Mogenuposanne. CHCTEMBI
MacCcOBOTO 00CITyKHBaHUS

4.5

Tabnuunble (pensAIMOHHEBIC) 0a3bI NTaHHBIX. Ta0IuIa - MPEICTaBICHUE CBEACHUI 00 OTHOTHUITHBIX
oo0nekTax. Ilome, 3amuch. Kimrou Tabmauisl. Pabora ¢ roToBoii 6a30ii JaHHLIX. 3anoiHeHne 6asbl
JTaHHBIX. [ToMCK, COPTHPOBKA U (PIIIBTPAIIHSI JAHHBIX. 3aMPOChl Ha BRIOOPKY JTaHHBIX. 3alPOCHI C
napameTpamu. BeruucisieMmsie mosist B 3anpocax. MHororabian4Hbie 0a3bl JaHHBIX. THITBI CBSI3eH MEXKIY
tabmuaMu. Baentanii kitrod. LlenocTHOCTS 6a3bl JaHHBIX. 3alIPOCH K MHOTOTAO0INYHEIM Oa3am
JIAHHBIX

4.6

TekcroBsIit porieccop. CpeacTBa MOMCKA H aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
CrpyKTypHpOBaHHbIE TEKCTOBBIE TIOKYMEHTHI. CHOCKH, oryaBiienne. [IpaBuia nutnpoBanus
VCTOYHHMKOB U 0(opMIIeHUs OuOIMorpaduuecKix cChbIoK
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YYEBHO-METOANYECKOE OBECIHHEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Wndopmaruka, 10 knacc / K.1O. Ionsixoa, E.A. Epemuna / ba3oBelii u  yriayOieHHbBIIH

YPOBHH / U31aTEIbCTBO « BHHOMY

Wudopmaruka, 11 kmace / K.IO. Ionskosa, E.A. Epemuna / ba3oBslii u yriayOiieHHBIH YPOBHU
/ m3narenscTBO «buHOMY

METOANYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA
YMK «Mudopmaruka» K.1O. [Tonskosa, E.A. Epemuna, 10-11 xmaccsr.
ba3oBslit u yriryosnennbsiid ypoBHH https://Ibz.ru/books/742/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Yueonuk «Muadopmatuka» 10-11 knaccer. ba3oBelit 1 yriyOnEHHBINA YPOBHH.

®I'OC https://kpolyakov.spb.ru/school/basebook.htm

POII

https://resh.edu.ru/subject/19/10/

https://resh.edu.ru/subject/19/11/

bu6mmoreka LIOP

https://lesson.edu.ru/05/10?class=10

https://lesson.edu.ru/05/11?class=11



https://lesson.edu.ru/05/11?class=11
https://lesson.edu.ru/05/10?class=10
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/10/
https://kpolyakov.spb.ru/school/basebook.htm
https://lbz.ru/books/742/

10.
11.

12.

13.
14.
15.
16.

17.
18.
19.
20.
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®OPMBbI YUETA PABOYEN ITPOT'PAMMBI BOCIIUTAHUS

VYcTaHOBlIEHHE JOBEPHUTEIbHBIX OTHOLIEHMH MEXIy Ielarorom H oOyyaroluMucs,
CHOCOOCTBYIOUIMX TO3UTHBHOMY BOCIPHUATHIO OOyYaroLUMHCA TpeOOBaHUM U MPOCHO
yuuTens, TNPUBICYCHUIO MX BHUMAaHUSA K 0OCyXJaeMoil Ha ypoke UHpOpMaLuy,
AKTHUBU3ALMM UX IT03HABATEIbHON AESITEIbHOCTH;

[ToOyxxaenne oOydarommxcsi coOM0IaTh Ha ypOKe OOIIENpPUHSATHIE HOPMBI TOBEACHUS,
npaBwjia OOLIEHUS CO CTapUIMMH U CBEPCTHUKAMH, NPUHLUIBI YYEOHON IUCHMIUIUHBI U
caMOOpraHu3aluy;

[TpuBreueHre BHUMaHMs OOYy4arOUIMXCA K LIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YpOKax
ABJICHUM, OpraHu3alnus HX paboThl C MOIy4aeMOW Ha YpOKE COIHAIbHO 3HAaYMMOU
uHpopManuell - THULMUPOBAaHUE €€ 00CY)KIEHHS, BBICKa3bIBAHUSA OOYYAIOUIMMHUCS CBOETO
MHEHHUS 110 €€ NTOBOJY, BBIPAOOTKH CBOETO K HEM OTHOILEHMS;

Hcnonb30BaHue BOCIIUTATENbHBIX BO3MOXHOCTEH coJepkKaHus ydeOHOro mpeaMera yepes
JEMOHCTpalMI0 O0YyYaroIUMCsl MPUMEPOB OTBETCTBEHHOI'O, I'PaXKJAHCKOI'O IOBEAEHUS,
IPOSIBJIICGHUST YeNIOBEKOII0OUs M 100pOCepaedHOCTH, 4Yepe3 IM0A00p COOTBETCTBYHOIIUX
TEKCTOB ISl YTEHHs, 3ajjau JJIsl peIIeHUs, MpOOJEMHBIX CUTyalMi i OOCYXJIEHUS B
KJ1acce;

[IpumeneHnne HHTEPAaKTUBHBIX (OPM pPadOTBI € OOYYAIOUIUMHCSA: HHTEIICKTYaJIbHBIX,
CTUMYJHUPYIOUIMX TI03HABATEJIbHYI0 MOTHBALMIO, JUIAKTUYECKOIO TeaTrpa, HWIPOBBIX
METOJUK, IUCKYCCHUH, KOTOpbIE IAal0T BO3MOXKHOCTH OOyYaromMMcCsl NPUOOPECTH OIMbBIT
BEJICHUS] KOHCTPYKTMBHOTO JHajiora; TpYIIOBOW padOThl, KOTOpas Y4YUT CTPOUTHh
OTHOIICHHUS U IEWCTBOBATh B KOMaH i€, CIOCOOCTBYET Pa3BUTHUIO KPUTUUECKOTO MBIIIIJICHHUS;
BxiroueHne B ypoOK MIPOBBIX IPOLENYpP, KOTOpBIE IOMOTarT IMOAIEP:KaTh MOTHBALMIO
oOyyaromuxcs K TIOJYy4EHUIO 3HAHMM, HAJQXHUBAHHUIO B KIACCe MEXKIMYHOCTHBIX
OTHOILICHMH, TOMOTAalOT YCTaHOBIIEHHIO T00pOKeIaTenbHO atMochepsbl Ha ypoKe;
Opranu3anuss medcTBa MOTHBUPOBAHHBIX M 3pYJIUPOBAHHBIX OOydYaIOUIMXCS Haj
HEYCHEBAIOIMMH OJHOKIACCHUKAMH, B TOM 4HCIE€ C OCOObIMH 00pa30BaTEIbHBIMU
NOTPEOHOCTSIMH, JAIOIIEro 00YYaroIMMCs COLMAIbHO 3HAUUMBIH OMBIT COTPYIHUYECTBA U
B3aMMHOMN TTOMOIIM KaK OCHOBBI JUISl OBJIQJICHUS TI100aTbHBIMU KOMIIETCHIIUSMH;
WuunuupoBanue ©  MONJEpKKA  HMCCIEIOBATENbCKOM  JEATENBHOCTH B (opme
WHIMBUAYAIBHBIX U TPYIIOBBIX NMPOEKTOB, YTO JAeT BO3MOXKHOCTH MPHOOPECTH HABBIKH
CaMOCTOSITENIbHOTO PEIICHUs TEOPETHUYECKOH MpoOieMbl, FeHEpUPOBaHUS U O(OPMIICHUS
COOCTBEHHBIX WJEH, YBAXKUTEJIBHOTO OTHOUIEHMS K YYKUM HJesM, yOJIM4HOro
BBICTYIUICHUS, apTyMEHTUPOBAHMSI U OTCTaWBaHUS CBOCH TOUKH 3pPECHUS;

PerynupoBanue noseieHus1 00y4aroLUInxcs;

Peanunzanus BocnuTaTeNbHBIX BO3MOXKHOCTEN PAa3IMUHBIX BUJIOB JEATEIBHOCTH PEOCHKA,;
IIpoexTrpoBaHue cuTyaluil U cOOBITUH, Pa3BUBAIOIUX YMOLMOHAIBHO-LIEHHOCTHYIO chepy
pebeHka,

PazButue 'y oOywaromuxcs  IO3HABaTEJbHOM  AKTUBHOCTH, CaMOCTOSATEJIBHOCTH,
MHHUIIMATHBBI, TBOPYECKHX CHOcOOHOCTeH, (OpMHUpOBaHME T'PaXKIAAHCKOM TMO3ULIMH,
CHOCOOHOCTH K TPYAY M JKU3HH B YCJIOBUSIX COBPEMEHHOTO MHpa, (HOPMHUpPOBAHHE Y
00yyaromuxcs KyJIbTypbl 3J0POBOTO U OE€30MIaCHOT0 00pa3a KU3HU;

OOuienue ¢ 1eTbMH, MPU3HAHUE UX JOCTOMHCTBA, TOHUMAHUE W MIPUHATHUS HX;
MopenupoBaH#e CUTyaIHi AJIst BBIOOpa MOCTYTKa 00yYaloIMMUCS;

Opranu3zanus A 00ydaromuxcsi CUTyalluii KOHTPOJISI U OLICHKH, CAMOOLIEHKH;

BxuroueHne cucteMbl TOOMIPEHUs y4eOHOM/COIManbHON YCHEIIHOCTH U IPOSBIICHUS
AKTHBHOW >KU3HEHHOM MO3UITUU 00YJarOIITUXCS;

Opranuzanus GopM UHAMBUIYATIbHON U IPYNIIOBON pabOTHI;

Omnopa Ha IEHHOCTHBIE OPUEHTHPBI 00YUaIOIINXCS;

Pemienne HeTUNMMYHBIX 3324 IO (POPMHUPOBAHUIO (DYHKIIMOHAIBHON I'PaMOTHOCTH;
Opranuzanust paboThl 00y4aOLIMXCS HAa YPOKE C COLMAIBHO 3HAYUMON MH(pOpMmanuei, ee



21.

22.
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o0CyXJIeHHe, BBICKa3bIBAHHE CBOETO MHEHHUS IO €€ IMOBOJAY, BHIPA0OTKAa CBOEro K HEWM
OTHOILIECHUS

Bxirouenne B ypoK HWIPOBBIX IMPOLEAYpP, MOIASPKHUBAIOIIMX MOTHUBALMIO JETEH K
dbopmupoBaHni0  (YHKIHUOHATBHOM TpaMOTHOCTH: TIOMCKY W OCBOCHHIO 3HAaHHM,
HaJaXKWBAaHUIO  TO3UTHBHBIX  MEXJIMYHOCTHBIX  OTHOIIEHWA B  KOMMYHHUKAIIUH,
T00pOXKEIaTeIbHOI0 B3aUMOCHCTBHS JIJIs1 KOOIIEPALUU B UTPE; YCTaHOBJICHUIO
Opranuzanus UHIUBUAYAIbHBIX M TPYMIOBBIX MPOEKTOB sl (POPMUPOBAHHUS MPOESKTHON
KyJbTypbl KakK TJI00ATbHON KOMIETEHIIMH B cOCTaBe (DYHKUIMOHAIBLHOM TPAMOTHOCTH -
CaMOCTOSITENIbHOE KpEaTHBHOE peIIeHHe NpoOJeM U IKU3HEHHO-TPAKTUYECKUX 3ajad,
reHepupoBaHue u OQGOpMIIEHHE COOCTBEHHBIX HWJEH, yBa)KEHHE UYKUX HJIEH, OIBIT
nyOJIMYHOTO BBICTYIUIEHHUS W KOMMYHUKAIIMM C ONIMOHEHTaMH, apryMEHTHPOBAaHUS U

KpCaTUBHOI'O OTCTaAUBAHU CBOEM TOUYKHU 3pCHUH.



	​11 КЛАСС
	10 КЛАСС
	11 КЛАСС

		2026-09-05T09:01:35+0500




