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MNOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo uHpOpPMATHKE Ha YPOBHE cpeaHero ooOmero oOpa3oBaHUs
na€T TpeACTaBICHUE O LEAX, OOIeH cTpaTerud OOYdYeHHs, BOCIIUTAHHS W
pa3BuTHS 00ydaroIuxcs cpeactBamu ydeOHoro mpeamera «Mudopmaruka» Ha
0a30BOM ypOBHE, YCTaHABIWBAeT 00s3aTEILHOE MPEAMETHOE COACPIKAHUE,
MPEAYyCMAaTPUBACT €ro CTPYKTYPHUPOBAHUE IO pas3feiaaM M TeMaMm, OIPEeACIsIcT
pacrmpezielIeHUe ero 1o Kiaccam (rogaM U3ydeHHsI).

[Tporpamma o uHGOpPMATUKE ONIPEACIISACT KOJUYSCTBECHHBIC U KAUECTBCHHBIC
XapaKTepUCTUKU y4eOHOr0 MaTepHalia JuIsl KaKI0TO T'0Jla U3YUYCHHUs, B TOM YHUCIIC
JUISL COACPIKATEIIBHOTO HAMOJHEHHMS Pa3HOr0 BHAA KOHTPOJS (IIPOMEKYTOUHOMN
aTTeCTAl[UU o0yJarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX pabor,
rOCYJapCTBEHHOM UTOTOBO# arrectanuu). [Iporpamma no napopmaTuke SBISICTCS
OCHOBOW JIJII COCTAaBJCHUS aBTOPCKUX YYCOHBIX TIpOrpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YUUTEIICM.

Nudopmarnka Ha ypoBHE CPeAHETr0 00IIEro 00pa30BaHU OTPAXKACT:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOH JAUCHUIUIMHBI, HM3y4aloleH
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3aIUA WH()HOPMAITMOHHBIX
MPOIICCCOB B PA3IMYHBIX CUCTEMAX

OCHOBHBIC  00jacTd  mpuMeHEeHHss  HMHPOPMATUKH, TIPEKAE  BCErO
UH(pOpPMAIIMOHHBIC TEXHOJIOTHH, YIIPABJICHHUE U COLIMANIbHYIO chepy;

MEXIUCHUIUIMHAPHBIA ~ XapakTep WHGOpMAaTUKH #  WHOOPMALMOHHOU
IESITEILHOCTH.

Kypc undopmaruku Ha ypoBHE CpeaHero oOmero oOpa3oBaHUS SIBIISCTCS
3aBEPIIAOIIUM JTAllOM HEMPEPBIBHON IMOJATOTOBKH OOYyYaIOMIMXCS B 001acTu
uanpopmatnky W WHGOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJIOTHH, OH
OmUpacTCs Ha COJACpKaHWE Kypca HH(GOPMATUKU YPOBHS OCHOBHOTO OOIIETO
o0pa3oBaHUSI U OMNBIT  TOCTOSHHOTO  NPUMEHEHHS  HH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHM,  JaéT  TCOPETHYECKOE  OCMBICIICHUE,
HUHTEPIIPETALNIO U 0000IIEHHE ITOTO OIBITA.

B comepxkanun ydyeOHOro mpeamera «MHpoOpMaTHKa» BBIACISIOTCS YETBIPE
TEMAaTHUYECKUX pa3jena.

Paznen «lludpoBas rpaMOTHOCTBE» OXBATBIBACT BOIPOCHI YCTPOMCTBA
KOMIIBIOTEPOB M JPYTUX JJIEMEHTOB ULU(PPOBOr0 OKPYKECHHS, BKIHOYAs
KOMITBIOTEPHBIC CETH, UCIIOJIB30BaHUE CPEJICTB ONEPAIIMOHHON CUCTEMBI, padoTy B
cetu MHTepHET H HCHOJB30BAaHUE MHTEPHET-CEPBUCOB, HH(POPMAIIMOHHYIO
0€e30MacHOCTb.

Paznen «TeopeTndyeckue OCHOBBI WH(OPMATHKHM» BKJIOYAaeT B ce0s
MOHSATUMHBIM anmapaT WH(GOPMATUKH, BOMPOCHI KOJMPOBAHHS WH(pOpMAIUH,



u3MepeHuss MHPOPMAIMOHHOTO 00bEMa MTaHHBIX, OCHOBBI anreOphl JIOTUKHA H
KOMITBIOTEPHOTO MOJIEITMPOBAHUSI.

Pazmen «ANTOpPUTMBI W TMPOTPAMMHUPOBAHUE)» HAMPABIEH HA pPa3BUTHE
AITOPUTMUYECKOTO  MBIIUICHHS, pPa3paboTKy anropuTMoB, (HOpMHUpPOBaHUE
HABBIKOB peau3alMi TPOrpaMM Ha BBIOPAHHOM $SI3BIKE MPOTPAMMHUPOBAHHMS
BBICOKOTO YPOBHSL.

Pasmen  «MHbOpManMOHHBIE  TEXHOJIOTHH»  OXBATBIBAET  BOIMPOCHI
NpUMEHEHUsT HWHGOPMAIIMOHHBIX TEXHOJOTHUH, PEaTu30BAHHBIX B MPHUKIAJIHBIX
MPOTPAMMHBIX TIPOYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE TIPH PEIICHUU 3a71a9
aHallM3a JAHHBIX, WCMOJB30BaHWE 0a3 MAHHBIX U DIIEKTPOHHBIX TAOIUIl 1JIs
pelIeHUs MPUKIIATHBIX 33/1a4.

PesynpTaThl  0a30BOro  ypoBHS ~ HW3y4eHHS ~ y4eOHOro  mpemMera
«MudopmaTtuka»  OpUEHTHPOBAHBI B  TEPBYID  OuepeAb HAa  OOIIyIO
(GYHKIIMOHAIBHYID  TPaMOTHOCTb, MOJyYeHHEe  KOMIIETEHTHOCTEH IS
MOBCEHEBHOM JKU3HU U 00mIero pa3Butus. OHU BKIIOYAIOT B ceOs:

MOHMMAHHUE TPEIMEeTa, KIFOUYEBBIX BOMPOCOB M OCHOBHBIX COCTABIISIOIINX
AJIEMEHTOB U3y4aeMOU MPeIMETHON 00IacTH;

YMEHUE peIllaTh TUIOBBIE TMPAKTHYECKUE 3aTa4yd, XapakTEepHbIC IS
WCIIOJIb30BAHUS METO/IOB U MHCTPYMEHTAPHUS TAHHOU MPEeIMETHOI 001acTH;

OCO3HAHME paMOK HW3y4aeMOW TMpeaMETHON o01acTH, OrpaHUYEHHOCTH
METO/IOB U MHCTPYMEHTOB, TUTIMYHBIX CBS3EH C IPYTUMH 00JIaCTSIMU 3HAHUS.

OcHoBHas 1enb u3ydeHus: yueonoro npenmera «Mubopmarukay Ha 6a30BOM
YPOBHE JIJIsl YPOBHSI CPEHETO 00IIero oopa3oBaHusi — o0ecnedeHne JaabHEHIIero
pa3BuTUs WHOOPMAIMOHHBIX KOMIIETCHIIMA BBITYCKHUKA, €r0 TOTOBHOCTH K
KU3HA B YCJIOBHUSX Ppa3BUBAOIIETOCS WH(OOPMAIMOHHOTO oOOmiecTBa W
BO3paCTaloNell KOHKYPEHIIMM Ha pPBIHKE Tpyaa. B CB3M ¢ ITUM H3y4YeHHE
uapopmatuku B 10 — 11 kmaccax JOMKHO 00ECTIECUHTh:

c(hOpMHUPOBAHHOCTH npeICTaBICHUN 0 ponu UHDOPMATHKH,
MHOOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B  COBPEMEHHOM
0OIIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILICHHUS;

chOpMHPOBAHHOCTh, YMEHHH pa3nu4ath (AKThl W OIEHKH, CPABHUBATH
OIICHOYHBIE BBIBOJBI, BHJIETh HMX CBS3b C KPUTEPUSMU OICHUBAHHUS U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOU IIEHHOCTEH, TPOBEPATHh HA TOCTOBEPHOCTH U
00001aTe HHPOPMAILIHIO;

cOPMHUPOBAHHOCTh  TMPEJACTABIACHUNA O  BIUSHUU  WH(HOPMAIMOHHBIX
TEXHOJIOTUHA Ha JKU3Hb YeJIOBeKa B OONIECTBE, MOHUMAHHE COIUATBHOTO,
YKOHOMHYECKOTO, MOJUTHYECKOTO, KYJIbTYPHOTO, FOPUIMYECKOTO, MPUPOIHOTO,



OPrOHOMHYECKOTO,  MEIUIUHCKOTO HU  (DU3MOIOTMYECKOTO0  KOHTEKCTOB
MH(OPMAITMOHHBIX TEXHOJIOTHHA;

MPUHSTHE TTPABOBBIX M ATUYECKUX ACTIEKTOB MH()OPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3JIJaHUE U MCTOJIb30BAHHE
MH(OPMAIMOHHBIX CHCTEM, paClipoCcTpaHeHNuEe HHHOPMAITIH;

CO3/IaHHME YCIIOBUU [JIi Pa3BUTHUS HABBIKOB y4eOHOUM, MPOEKTHOM, HAYYHO-
MCCIEIOBATEILCKOW M TBOPYECKOH EATETbHOCTH, MOTHUBAIIMH OOYYarOIUXCS K
CaMOPa3BUTHIO.

Ha usyuenune mndopmaTtuku (0a30BbI ypoBEHb) OTBOAUTCS 68 4dacoB: B 10
kiacce — 34 gaca (1 gac B Henmento), B 11 kimacce — 34 yaca (1 gac B HEemo).

ba3oBblli  ypoBeHb U3y4YeHHS WHGOPMATHKHA O0O0ECTIEUMBAET TOJATOTOBKY
oOydJaromuxcsi, OpPUEHTUPOBAHHBIX HAa T€ CHEIUAIBHOCTH, B  KOTOPBIX
MHOOPMAITMOHHBIE TEXHOJOTUU SBIAIOTCS HEOOXOJIMMBIMH HHCTPYMEHTAMHU
npoecCHOHATBLHON NeATeTFHOCTH, YYaCTHE B MPOEKTHOW M HMCCIIEIOBATEIHCKOM
JESTENbHOCTH, CBS3aHHOM C MEXIUCIUIUTMHAPHOW M TBOPYECKOW TEMaTHKOM,
BO3MOYKHOCTh ~ pEIIeHHs 3a7a4 0a30BOro YpOBHSA CIOKHOCTH EnmHOTrO
roCyIapCTBEHHOTO YK3aMeHa 10 MHPOPMATHKE.

[TocrnemoBaTeIbHOCTh M3YYEHHS TE€M B MpEAeax OHOr0 roja o0ydeHus
MOJKET OBITh HM3MEHEHa M0 YCMOTPEHHIO YYWTENs TMPU TOATOTOBKE pabodeit
MIPOTPAMMBI U TTIOYPOYHOTO TJIAHUPOBAHMUSI.



COIAEPKAHUE OBYUEHUSA
10 KJIACC

Hudposasi rpaMOTHOCTH

TpeboBanuss TexHMKH O€30MACHOCTM M TUTHEHBI TIpu pabore ¢
KOMIMBIOTEPAMH U APYTUMU KOMIOHEHTAMU HU(PPOBOTO OKPYKEHUSI.

[Ipunmuner paboTel KommblOTepa. llepcoHanbHBIN KOMIBIOTEP. BuIOOP
KOH(UTYypaluy KOMIbIOTEPA B 3aBUCUMOCTH OT PEIIAEMbIX 3a]1a4.

OcHoBHbIE TeHACHLINU pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTUI.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbie CHUCTEMBI.
CynepkomnbloTepbl. MUKpOKOHTpOILIEPHL. POOOTH3MpOBaHHBIE MPOU3BOCTBA.

[IporpammHoe  oOecrnedeHue  KOMOBIOTEPOB. Buasl  mporpamMmMHOro
obecnieyeHuss M ux HazHaueHue. OCOOEHHOCTH MPOTPAMMHOIO OOECIEUCHUS
MOOMIBHBIX yCcTpoucTB. OmnepamnmonHass cucrtema. [lonstue o cucTteMHOM
aAMUHUCTPUPOBAHUU.  MHCcTamnmdamus W JEMHCTAUIALMSA  NPOrPAMMHOIO
obecrnieueHusl.

daiinoBas cucrema. [louck B daitnoBoit cucteme. Opranu3anus XpaHESHUS U
00pabOTKM JTaHHBIX C  HCHOJIB30BAHHEM HWHTEPHET-CEPBUCOB, OOJAUHBIX
TEXHOJIOTUH U MOOUIBHBIX YCTPOMCTB.

[IpuknagHeie KOMNBIOTEPHBIE MPOTPAMMBI 111 PEUICHUS] TUIOBBIX 337134 IO
BbIOpaHHOU cnenuanu3anui. CUCTEMbI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUA.

[Iporpammuoe obecnieuenue. JlulieH3upoBaHue MpOrpaMMHOTO obecrnedeHus
u uudpoBsix pecypcoB. [IpompuerapHoe u CBOOOJAHOE MPOrpPaMMHOE
obecneuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIOIB30BaHUE MTPOTPAMMHOTO
obecnieueHuss u 1UMPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTAHABIMBaEeMas
3aKOHO1aTeNnbCTBOM Poccuiickoit denepannu, 3a HEIPABOMEPHOE UCIOJIb30BAHUE
MPOTpaMMHOT0 obecrniedeHus: U HU(PPOBBIX PECYPCOB.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus, naHHble M 3HAHUA. Y HUBEPCAIBHOCTh  JIUCKPETHOTO
npeactaBinenus uHopmanuu. JlBomyHoe KojaupoBaHue. PaBHOMEpHBIE U
HepaBHOMepHbIe Koabl. YcmoBue Pano. [lonxoasl k u3mepeHuto uHOpMAaIUU.
CymHocTh 00BEMHOTO (anmpaBUTHOTO) MOAXO/Aa K H3MEpPEeHHI0 HH(MOpMAIuH,
ompezelnieHHe OUTa € TOYKH 3peHusi andaBUTHOTO TMOAXOJA, CBS3b MEKIY
pasmepoM andaButa U MHGOPMAIIMOHHBIM BECOM CHUMBOJIA (B MPEANOIOKEHUH O
PaBHOBEPOSATHOCTU TIOSIBIICHUSI CUMBOJIOB), CBSI3b MEXKAY €IUHUIIAMU HU3MEPECHUS
uHpopmanuu: Oout, Oant, Kb6aiir, MbaiiT, ['6aiiT. CymHOCTs COAEPKATEIHHOTO
(BEPOSITHOCTHOTO) TOAX0/la K H3MEPEeHHI0 MHGOpMalUM, OmpejelieHHe OuTta c
MO3UINU COJICPIKAHUS COOOICHUS.



Uudopmanmonnsie  mporeccel. Ilepemaua wuapopmanuu. McTouHuk,
NpUEMHUK, KaHaJ CBS3U, CUTHAJN, KOJAWpoBaHWe. VckaxeHue wHPOpMAIUUA TIPH
nepenade. CKOpOCTh TMepefadyd JaHHBIX 10 KaHaly CBS3H. XpaHEHHE
uHpopmannu, 00bEM mamsaTu. OOpaboTka wuHbopMamuu. Buasl 00paboTku
uHQOpMAIMU:  TIONIyYeHHE  HOBOTO  COJEP)KaHWS, HW3MEHEHHe  (opMEI
npencraBnenus wuHpopmanuu. [lonck wuHbopmaruu. Pons uHbOpMammu wu
MH(OPMAIMOHHBIX TIPOIECCOB B OKPYKAIOIIEM MHUPE.

Cucrembl. KommnoHeHTBI cuCTeMbl W UX B3aumojencTBue. CHCTEMbI
ynpaBlieHus. YTIpaBieHUE Kak HHPOpMaIMOHHKIH nporiecc. OOpaTHas CBS3b.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENbIX M JPOOHBIX YHCET B
MO3UIMOHHBIX cHucTeMaxX cuuciaeHus. CBOWCTBA MO3UIIMOHHOW 3amMUCH YHUCIIA:
KOJIMYECTBO MUGP B 3aMUCH, MPU3HAK JEIUMOCTH YUCIIA HA OCHOBAHHE CUCTEMBI
CYHCJICHHS. AJITOPUTM TEPEBOA IEJIOTO YhCIa U3 P-UYHON CHUCTEMbl CUYUCIICHHS B
JIECATUYHYI0. AJTOPUTM TMepeBoAa KOHEYHOW P-wuHO#l npolOu B NeCATHUYHYIO.
AnTOpuTM TEpeBoJa IENOT0 YHCIa W3 JIECATHYHOW CUCTEMBI cumciieHus B P-
n4Hyl. J[BOMYHas, BOChbMEpHUYHAs M NICCTHAAIATEPUYHAS CHUCTEMBI CUUCIICHHS,
MEPEeBO/I YUCET MEXKAY OTUMU CHUCTeMaMH. ApuMETHYeCKHe Omepalud B
MO3UIUOHHBIX CUCTEMAX CUHUCIICHUS.

[TpencraBrieHne neabIX U BEIIECTBEHHBIX YUCEN B MAMSITH KOMITBIOTEPA.

KoaupoBanue TtekctoB. KommpoBka ASCIL. OpnobGaliTHBIE KOJMPOBKH.
Crangapt UNICODE. KomupoBka UTF-8. Omnpenenenne uHPOPMAITUOHHOTO
00bEMa TEKCTOBBIX COOOIIIEHUM.

KoaupoBanue  m3oOpakenuii. OrmeHka  wHPOpMAIMOHHOTO  00BEMA
pacTpoBoro rpaguveckoro U300pakKeHHs MPHU 3aJaHHOM Pa3pelIeHUN W TIyOunHe
KOJUPOBAHMSI IIBETA.

KoaupoBanue 3Byka. OneHka nuHGopMarmoHHOTo 00bEMa 3BYKOBBIX JTAHHBIX
MIPY 33JaHHBIX YaCTOTE JUCKPETU3ANNUH U PA3PSTHOCTH KOTUPOBAHUSL.

Anrebpa noruku. BeickaspiBanus. Jlormdeckue oneparuu. TaOmuiisn
WUCTUHHOCTH JIOTHUECKHUX OMEPAINI «TU3BIOHKIIHSD, «KOHBIOHKIIU, KHHBEPCHUS,
«AMIUTAKAIAS),  «IKBUBaNeHIUs». Jlornueckue BwlpakeHus. Brrancnenue
JIOTUYECKOTO 3HAYEHUS COCTABHOTO BBICKA3BIBAHUS TIPH HM3BECTHHIX 3HAYCHUSX
BXOJAIIMX B HEro DJJIEMEHTAPHBIX BbICKA3bIBaHUU. TaOmUIbl HCTUHHOCTH
JIOTUYECKUX BhIpaKeHUH. JIormueckue onepanuu 1 ornepanud HaJ MHOKECTBAMH.

[Tpumepbl 3aKOHOB anreOpbl JIOTHMKWA. OKBUBAJICHTHBIC TPeoOpa3oBaHUs
norudyeckux BelpakeHuit. Jlormdeckue ¢ynkiuu. I[locTpoeHue JOrM4ecKoro
BBIDAKEHHUSI C JIAaHHOW Tabnumed WCTHHHOCTH. Jlormyeckue dIIeMEHTHI
koMmmbroTepa. Tpurrep. Cymmarop. [locTpoeHne cxeMbl Ha JIOTHYECKUX JIEMEHTaX
M0 JIOTUYECKOMY BBIPOKEHHIO. 3aIMUCh JIOTHYECKOTO BBIPAKEHUS MO JIOTHYECKOM
CXEeMe.



NudopmannoHHbie TEXHOJIOTUHA

TexkcroBeiii mpoueccop. PemaktupoBanue u dopmatupoBanue. IIpoBepka
opporpadpun u rpammartuku. CpencTBa MOUCKAa M ABTO3aMEHbI B TEKCTOBOM
nporieccope.  McnonwszoBanue  crtuieir.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHOCKH, ornaBieHue. OOmaunbie cepBuchl. KonnektuBhas pabora c
OOKyMEHTOM. WHCTpyMEHTBI pelEeH3UpPOBAHHMS B TEKCTOBBIX MPOIECCOPAX.
JlenoBass mnepenucka. Pedepar. IlpaBuna nuTupoBaHuUs UCTOYHHUKOB U
odhopmienus oudanorpadudecknx ccoutok. OgopmieHne cnucka TUTepaTyphl.

BBon u3o0paxeHuil ¢ UCMOIB30BAHUEM PA3TUYHBIX IU(POBBIX YCTPOICTB
(undpoBeiX (oTOANMapaToB U MUKPOCKOIOB, BHACOKaAMeEp, CKAaHEPOB U JPYTHX
ycTpoiicT.). ['paduueckuit pemaktop. OOpaboTka rpaduyeckux OOBEKTOB.
PactpoBas u BekTopHas rpaduka. @opmatsl rpadudeckux (haiinos.

OOpaboTka wu300pakeHHWsT W 3ByKa C HCIOJIL30BAHUEM HHTEPHET-

MPUIT0KEHUM.

MynbsTumenua. Komnsrotepubie MIPE3EHTALUN. Hcnonb3zoBanue
MYJIbTUMEIUUHBIX OHJIANH-CEPBUCOB [Ji1 pa3pabOTKU MPE3CHTAIUN MPOEKTHBIX
pador.

[IpuHIUIIBI TOCTPOEHUS U PEAAKTUPOBAHUSA TPEXMEPHBIX MOJCIIEH.
11 KJIIACC

Hudposasi rpaMOTHOCTH

[IpuHIUIIBI TOCTPOCHUS U alapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CeteBbie npotokonbl. Cerb MuTepHer. Anpecauust B cetu Uurepuer. Cucrema
JOMEHHBIX UMEH.

Beb-caiit. BeO-crpanuiia. BsaumoneiictBue Opays3epa ¢ BebO-cepBepoM.
Jlunamuueckue ctpanuilsl. Pazpabotka untepHer-npuioxkeHuii (caiiton). CeteBoe
XpaHEHUE JaHHBIX.

Bunbst  nmesrenbHocty B cetu  HWurtepuer. CepBucsl  MuTepnera.
['eoundopmarnonnbsie cucTeMbl. [ €0IOKAIIMOHHBIE CEPBUCHI PEATIBHOTO BPEMEHU
(Hampumep, JIOKaIusi MOOWIBHBIX Tele(OHOB, OMpPENeNIEHUE 3arpyKeHHOCTH
aBTOMAarucTpaseil), HHTEpHET-TOPTOBIIs, OpOHUPOBAaHUE OUIIETOB, TOCTHHUIL.

['ocynapcTBEHHbIE AIEKTPOHHBIE CEpPBUCHI U ycnyru. ColuanbHbIE CETH —
opraHu3alus KOJUIEKTUBHOTO B3aUMOJECUCTBUA M oOMeHa naHHbIMH. (CeTeBoil
ATUKET: TMpaBWlia MOBeJAeHUs B KuOepmpoctpanctBe. [Ipobnema nogiumHHOCTH
noyuyeHHou unpopmaruu. OTKpbITEIE 00pa30BaTEIBHbBIE PECYPCHI.

TexHOreHHbIE U JYKOHOMHYECKHE YTPO3bl, CBS3aHHBIE C HCIOIH30BAHUEM
HH(POPMALIMOHHO-KOMMYHUKAITMOHHBIX TexHonorui. OOiue mpoOiieMbl 3alUThI
uHpopmannu W uHGOpMamMOHHOW  Oe3omacHocTH. (CpeacTBa  3alIUTHI
uHpopMalm B KOMMBIOTEPAX, KOMIBIOTEPHBIX CETAX U ABTOMATHU3UPOBAHHBIX
unpopmanmonnsix cucremax. IIpaBoBoe oOecrieueHue HUHGOPMATUOHHON



6e3onmacHoctu. lIpenorBpailieHre HECAaHKIIMOHHUPOBAHHOTO JAOCTyNa K JIUYHOU
KOH(pUAEHIUATbHOW WHOpMALINK, XPaHAIIEHCS HAa MEPCOHATLHOM KOMIIBIOTEPE,
MOOMIBHBIX yCTpOMcTBax. BpenoHocHOe mporpaMMHOe OOecreueHrue U CrocoObl
O00peOBI ¢ HUM. AHTUBHUpPYCHBIE mporpammbl. OpraHu3aius JHYHOTO apXuBa
undopmanuu. PesepBroe konupoBanue. [laponbHast 3amura apxusa.

Nudopmaniionnsie  TEXHOIOTMUM U nOpodeccuoHanbHas ACSTEIbHOCTb.
Nudopmarmonnsie  pecypebl.  Hudpoas sxonomuka. Hudopmanmonnas
KYJIbTYpa.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Mopenu u moaenupoBanue. lenu mogenupoBanus. COOTBETCTBUE MOJEIH
MOAEIUPYEMOMY 00BbeKTY uiu npoiieccy. Gopmanusanus NpUKIaIHbIX 33/1a4.

[IpencraBnenue pe3ynbTaTOB MOJECTUPOBAHUS B BHUJEC, YAOOHOM A
BOCIIpUATHS YenoBeKoM. [ 'paduueckoe npeacraBieHne JaHHBIX (CXeMbl, TAOIHUIIbI,
rpaduKn).

['padpi. OcuHoBHble moHsATUA. Buabl rpados. Pemienune anropurmMudeckux
3a/1a4, CBSI3aHHBIX C aHAIU30M rpadoB (MOCTPOCHUE ONTUMAIBLHOIO MYTH MEKIY
BepuinHaMu Tpada, oOmpeAcsieHHE KOIMWYECTBA PA3IUYHBIX MyTeH MEKIy
BEpUIMHAMHU OPUEHTHUPOBAHHOTO AIUKINYECKOTO rpada).

JlepeBbsi. bunapnoe nepeBo. JIMCKpEeTHbIE WUTPbl ABYX HUIPOKOB C IOJHOHU
unopmanueit. [loctpoenue nepeBa nepedopa BaApUAHTOB, OMUCAHUE CTPATETHU
Urpbl B TaONU4uHOM (hopme. BHIUTPHINIHbIE CTPATETUH.

Wcnons3oBanue rpadoB U AepeBbEB MPU OMUCAHUU OOBEKTOB U MPOIIECCOB
OKPYXKaIOIIEr0 MUpa.

AJIrOpUTMBI U IPOrpaMMHPOBaAHHE

OnpeneneHue BO3MOKHBIX Pe3yJIbTATOB pabOThl MPOCTEUIIUX AITOPUTMOB
YOPaBJIEHUS HUCIOJHUTENSMH M BBIUUCIUTEIBHBIX aIroputmMoB. OnpeaeneHue
HCXO/IHBIX JAHHBIX, MPU KOTOPBIX aJITOPUTM MOKET J1aTh TpeOyeMbIil pe3ynbTar.

Otanbl penieHus 3aJady  Ha KOMIBIOTEpe. S3BIK  MpOrpaMMHUpPOBAHUS
(ITackans, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIHH S3bIKa
NpOrpaMMHUpPOBaHUs.  TUMbl  JAHHBIX:  LEJIOYUCIICHHBIE,  BEHIECTBEHHBIE,
CHUMBOJIbHBIE, Toruueckue. BerBnenus. CocraBHbie ycnoBus. [{ukmibl ¢ ycnoBuem.
[uxmnet no nepemenHo. Mcnonb3zoBanue Tabiuil TpPaCCUPOBKHU.

Pa3paboTtka u mporpaMMHas peaau3aius aJIrOPUTMOB PEIICHHUS THUMOBBIX
3amau 6azoBoro ypoBHs. [Ipumepbl 3amad: anroputmbl O0OpaOOTKU KOHEUHOMU
YUCJIOBOM MOCIEAOBATEILHOCTU (BBIUUCICHUE CYMM, ITPOU3BEICHHM, KOJIMUECTBA
AJIEMEHTOB C 3aJ]aHHBIMM CBOMCTBAMH), aITOPUTMbl aHAJIW3a 3aMUCH YHUCENT B
MO3ULUOHHON CHUCTEME CUMCIIEHHUs, aJrOPUTMbl PEUIEHUS 3a4ad  METOJ0M
nepedopa (MOUCK HAUOONBIIETO OOIIEro AENUTENs IBYX HATYpPalbHBIX YHCET,
MPOBEPKA YKCIIA HA MIPOCTOTY).



OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QyHKIMU  S3BIKA
MPOTPAMMUPOBAHUS 151 00PaOOTKU CUMBOJIBHBIX CTPOK.

Tabnmuunble BeTWYMHBI (MACCHBBI). AJTOPUTMBI PaOOTBI C JIIEMEHTAMU
MaccuBa C OJHOKPATHBIM TPOCMOTPOM MACCHBA: CYMMHUPOBAHHE DIIEMEHTOB
MacCHBa, MOACYET KOJIUYECTBA (CYMMBbI) dJIEMEHTOB MACCHUBA, yAOBIECTBOPSIOIIUX
3a/IaHHOMY YCIIOBHUIO, HAaxXOXKJAEHUE HauOOIbHIero (HAMMEHBILET0) 3HAYCHUS
AJIEMEHTOB MACCHBA, HAXOXKIEHUE BTOPOTO IO BEIMYUHE HAUOOJBIIETO
(HAaMMEHbBIIIET0) 3HAYEHUS, TUHEUHBIA MTOUCK DJIEMEHTA, MEePECTAHOBKA YJIEMEHTOB
MaccuBa B 0OpaTHOM MOPSIJIKE.

CoptupoBka oaHOMEpHOTO MaccuBa. [IpocTeie METOABI COPTHUPOBKHU
(Hampumep, METOA My3bIpbKa, METOJ BbIOOpPa, COPTUPOBKA BCTABKAMHU).
[TogmporpamMmel.

NudopmannoHHbie TEXHOJIOTUHA

Ananmu3 naHHbiX. OCHOBHBIC 3a7]a4M aHAIW3a JAHHBIX: MPOTHO3UPOBAHHE,
Kiaccudukanus, Kiactepusanus, aHaiu3 oTkiaoHeHui. llocnenoBatenbHOCTH
perieHusl 3a/1ady aHajiv3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIEHKA
KauecTBa JAHHBIX, BHIOOpP W/WJIM MOCTPOCHUE MOJENH, MPeoOpa3OBaHUE TAHHBIX,
BU3yalIM3alusl JaHHBIX, UHTEPIIPETALHS PE3YIbTATOB.

AHanu3 MaHHBIX C MOMOILIBIO DJEKTPOHHBIX TaOnuIl. BeruncineHue cymmbl,
cpeaHero apuMeTuyecKoro, HaudoONbIIETO U HAUMEHBINETO 3HAYEHUN Juana3oHa.

KoMmnbioTepHO-MaTeMaTHUYECKHE MOJIEINH. Dranbl KOMITbIOTEPHO-
MaTeMaTUYECKOTO0 MOJIETMPOBAHUS: TMOCTAHOBKA 3adadM, pa3paboTka MOJIenu,
TECTUPOBAHME MOJICNU, KOMIIBIOTEPHBIN JKCIIEPUMEHT, aHAJIU3 pPe3yIbTaTOB

MOJICTTUPOBAHMUSI.
YucneHHoe penieHne YpaBHeHU ¢ TTOMOIIIBIO TO100pa mapaMeTpa.
Tabnmuunbie (pensiMoHHBIC) 0a3bl JaHHBIX. Tabnuila — mnpeacTaBlICHUE

cBeseHnii 00 OaHOTUNHBIX OOBekTax. Ilome, 3amuch. Kimrou Tabmuuel. Pabora ¢
roToBoi 0a30i MaHHBIX. 3amoyiHeHHE Oa3bl AaHHBIX. [loMcK, copTHpOBKa W
dunapTpanus 3anuceid. 3anpockl Ha BBIOOPKY JaHHBIX. 3alpOChl ¢ MapaMeTPaMHU.
Brruucnsemsie moss B 3ampocax.

Muororabau4Hbie 0a3bl JaHHBIX. THILI CBSI3EH MEXKIy TaOIUIIaMU. 3aIpOCHI
K MHOTOTa0IMYHBIM 0a3aM JJAHHBIX.

CpencTBa MCKYCCTBEHHOTO MHTEUIEKTAa. CepBHUCHI MAIIMHHOTO TEPEBOJA U
pacno3HaBaHuUs YCTHOM peun. MaeHTudukanmms W TMOUCK HM300pakeHUH,
pacno3znaBanue auil. CamooOydaronecss CUCTeMbl. ICKyCCTBEHHBIN MHTEIUICKT B
KOMITBIOTEPHBIX Mrpax. VMcroib30BaHME METOJIOB MCKYCCTBEHHOT'O MHTEIICKTa B
oOyuaromux cucreMmax. Vcrnonap30BaHHE METOJOB MUCKYCCTBEHHOTO MHTEIUICKTA B
po6ororexnuke. MutepHer Bemei. [lepcnekTwBBI pa3BUTHS KOMIIBIOTEPHBIX
HUHTEJIJICKTYaJbHBIX CUCTEM.



ININIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHS IPOI'PAMMBI 1O
NH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLIETO
OBPA3OBAHMUS (FA3OBBII YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATbBI

JluyHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH U CHOCOOHOCTH
0o0yJaromuxcsi PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAllUi, TMO3UTUBHBIX BHYTPEHHUX
yOeX/IeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM  IIEHHOCTSIM  POCCHUHUCKOTO
00111ecTBa, pacIIUPEHUE KUZHEHHOTO OMbITA U OMBITA JAEATEILHOCTU B MPOIECCE
peanu3anuu  CpeACTBAaMM  y4eOHOrO MpeAMEeTa OCHOBHBIX  HAMpaBICHUUN
BOCIIUTATENBHOM AEATENHHOCTU. B pe3ynbrare uzydenus nHGOpPMATUKU HA YPOBHE
cpenHero obmiero oOpasoBaHusi y oOyuaromerocs OyayT copMHPOBaHBI
CIEAYIOIIUE TUYHOCTHBIEC PE3YJIbTAThI:

1) rpak1aHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA W TPaBOMOPSAAKA,  COONIOJIEHHE  OCHOBOMOJNATaloluX  HOPM
HH(POPMAILIMOHHOTO TTPaBa U UHPOPMAITMOHHOM 0€30MaCHOCTH;

TrOTOBHOCTh TPOTHBOCTOSITH HUACOJIOTUU JKCTPEMHU3MA, HAIMOHAIU3MA,
KceHopoOnHn, AUCKPUMHUHALIUM TIO COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJILHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPUOTHYECKOI'0 BOCIIUTAHUS

[IEHHOCTHOE OTHOIIEHUE K HICTOPUUECKOMY HACIEAUNI0, TOCTUkKeHusaM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, IOHUMAaHUE 3HAYCHUSI UHPOPMATHUKH KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMUS, ITUUYECKOTO MMOBEICHUS;

COCOOHOCTh OIICHHUBATh CHUTYAlIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCIE B
cetu MIHTepHerT;

4) 3¢cTeTHYEeCKOro BOCIIMTAHNS:

ICTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOUYas JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUECTBA;

COCOOHOCTh BOCHPUHUMATH DPA3IUYHBIE BUJIBI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHbIE HA UCTIOJIB30BAaHUU UHPOPMAITMOHHBIX TEXHOIOTUH;

5) puzuyeckoro BOCHUTAHUSA:

chOpMUPOBAHHOCTb  370pOBOrO U Oe3zomacHOro  oOpa3a  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 3[I0POBBIO, B TOM UYHCIIE€ U 32 CYET



cobnmoneHusa TpedoBaHMi O€30MacHON IKCIUTyaTallud CPeICTB MH(DOPMAIIMOHHBIX
1 KOMMYHHKAIIMOHHBIX TEXHOIOTHIA;

6) Tpy10BOr0 BOCIIMTAHMSI:

FOTOBHOCTh K AKTUBHOW [IE€SITEIBHOCTH TEXHOJOTMYECKOM U COLMAIbHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITETLHO
BBITIOJIHATD TAKYIO JI€SITEIbHOCTD;

uHtepec K cdepam npodeccuoHaTbHONU JEATebHOCTH, CBS3aHHBIM C
uHpopMaTUKON, OPOrpaMMHUPOBAHHEM U HWH(OOPMAIIMOHHBIMH TEXHOJOTHUSIMU,
OCHOBAaHHBIMM HAa JIOCTHKEHHSX MH(GOPMATUKH U  HAYYHO-TEXHHUUYECKOTO
Mporpecca, yMEHHUE COBEpIlaTh OCO3HAHHBIM BBIOOP Oyaymied mnpodeccun u
peann30BbIBATH COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

rOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HH,

7) 3KOJIOrH4eCKOro BOCIIMTAHUS:

OCO3HaHHE TIO0ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJieM M MyTed HX
pemieHus, B TOM YHClI€ C Y4YETOM BO3MOXKHOCTEH HHGOPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS UHHOPMATUKH, JOCTHKEHUSM HAYUYHO-TEXHUYECKOTO Mporpecca
U OOIIECTBEHHOW TMPAKTUKH, 3a CUET MOHUMAHUA POIH UHOOPMALIMOHHBIX
pecypcoB, WH(OPMAIIMOHHBIX MPONECCOB U HHGOPMAIMOHHBIX TEXHOJIOTUU B
ycinoBusix 1udpoBoit Tpanchopmalud MHOTHX cdep KU3HU COBPEMEHHOTO
00IIIeCTBa;

OCO3HAHUE LEHHOCTU HAYYHOWU JEATEIBHOCTH, T'OTOBHOCTH OCYUIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATENLCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIE.

B mpouecce qOCTMXKEHUSI JIMUHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrPAMMBbI
no wuHopMaruke y O0O0ydarONIUMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
MHTEIJIEKT, MPEAnonararoiui copMupoBaHHOCTD:

CaMOpETYIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEACHHE, CIOCOOHOCTh AaanTUPOBATHCS K
AMOIMOHATBHBIM U3MEHEHHUSIM U MIPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMU, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LENU U
yCIexXy, ONTUMM3M, MHUIHUATUBHOCTb, YMEHHUE JI€MCTBOBATh HCXOJs W3 CBOUX
BO3MOKHOCTEH;

IMIATUU, BKIIOYAIONMIEH CMOCOOHOCTh TOHUMATh YMOILIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU KOMMYHUKAIIMU, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEIKUBAHUIO;



COOHAJIBHBIX HABBIKOB, BKIIIOUAKOIITHX CIIOCOOHOCTH BBICTPAHUBATH OTHOIICHHUA
C IPYTHMH JTIOJIbMH, 3360THTBCH, HPOABJIATE HHTCPECC U Pa3pPCIIATh KOHq)J]HKTBI.

METANPEIMETHBIE PE3YJIbTATHBI

B pesynbrate wusyueHus HHGOPMATUKHM HA YPOBHE CPEOHEro OOIIEro
obpazoBanusi y oOyuawiierocss OyayT chOpMUPOBAHBI METANPEIMETHBIE
pe3ynbTaThl, OTPAKEHHbIE B YHHUBEPCAIbHBIX YUE€OHBIX ICUCTBUAX, 4 UMEHHO:
MO3HABATEIbHbIE YHUBEpPCAIIbHbIE YyueOHbIE JEHCTBUS, KOMMYHUKATHUBHBIC
yHUBEpCAJIbHbIC YyueOHbIE JIEUCTBUS, PETYISATUBHBbIE YHHBEpCAJIbHbIE YueOHBIE
NEUCTBUSI, COBMECTHAsS €SI TEIbHOCTD.

[lo3HaBaTe/ibHbIe YHHBEpPCAJIbHbIE Y4eOHble 1eHCTBUS

1) 6a3oBble JJoruyeckue JeicTBUsL:

CaMOCTOATENTFHO  (popMynIHpOBaTH W aAKTyaJlM3UPOBATH  MpoOIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN TMPU3HAK WM OCHOBAHUS I CPaBHEHUS,
Kkinaccudukanuu u 0000IIeHHS;

OTIpENEeNATh IENU JCSTeNbHOCTH, 3aJaBaTh MapaMeTphl W KPUTEPUU HX
TOCTHKEHUS

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYUS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJIeMbl ¢ YYETOM aHAIM3a MMEHOITUXCS
MaTepHAITBHBIX 1 HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
[IEJISIM, OLICHUBATh PUCKH TIOCITIEACTBUN ACATEIIBHOCTH;

KOOPAWHUPOBATh M  BBIMOJNHATH pabOTy B  YCIOBHUAX  PEAIBHOTO,
BUPTYAJIILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30Bble HCC/IE10BATEILCKHE 1eHCTBUS:

BJIQ/ICTh HABBIKAMU Y4EOHO-UCCIIEI0BATEILCKON U MPOEKTHON JIEATETLHOCTH,
HAaBBIKAMH  pa3penieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOOB PEIICHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3TMYHBIX METOJIOB TIO3HAHUS;

OBJIA[IETh BUJAMHU JCATEIBHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPNPETAlUU, TMPeoOpPa3OBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX y4eOHBIX
CUTYaIsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX M COIUATBHBIX MTPOEKTOB;

dbopMHUpOBaHWE  HAYYHOTO THUMA  MBIIUICHUS, BIAJACHUE  HAYYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHSATUSIMHU U METO/IAMH,



CTaBUTh # (HOPMYIUPOBATH COOCTBEHHBIC 3aMayd B 0OOpa30BATEIBHOU
JESTENbHOCTH U KU3HEHHBIX CUTYaIIUsX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJW3UpOBATh 3ajauvy,
BBIJIBUTATh TUMNOTE3y €€ peleHus, HaXOAWTh apTYMEHTHI IS JI0Ka3aTelIbCTBa
CBOUWX YTBEPXKJICHUIA, 32/1aBaTh MapAMETPhl U KPUTEPUU PEIICHMUS;

AHATM3UPOBATh TOJYYCHHBIE B XOJE PpEIICHUs 3aJa4yd Pe3yIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSX;

JTaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OTICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEHCTBUS B MPOPECCHOHATILHYIO CPENY;

NEPeHOCUTh 3HAHWS B TIO3HABATENBHYID U MPAKTHYECKYH o00mactu
KU3ZHEEATEITHLHOCTH;

WHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJEH, MpEJiaraTh OPUTHHAIBHBIC MOAXOIbl U PEIICHHUS,
CTaBUTH MPOOIEMBI U 33/1a4H, JOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmaumeii:

BJIQ/ICTh HABBIKAMM TOTYYEHUSI WHHOPMAIINH U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATENIbHO  OCYIIECTBJISTh  IMOWUCK,  aHauW3, CUCTEMATU3AlHI0 |
MHTEPIPETANNUI0 HHHOPMAIIMH PA3TUYHBIX BUOB U (HOPM MIPEICTABICHHUS,

co37aBaTh TEKCTHI B pPa3IUYHBIX ¢opMarax ¢ Yd4E€TOM Ha3HAYCHUS
uHQOpMAIMM W TIEJIEBOM  ayJUTOPUHU, BBIOMpAas ONTUMAIbHYH (opmy
MIPE/ICTABIICHUS U BU3yaJTU3AIUH;

OIICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HH(pOpMAINH, €€ COOTBETCTBUE
MIPABOBBIM M MOPATBHO-ITHYECKUM HOPMaM;

UCTIOJIb30BaTh ~ CpPeACTBA HMH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[IOHHBIX
3ama4 ¢ coOmopieHHneM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PEeCypcOCOepEeKeHMs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30TMaCcHOCTH,

BIQICTh ~ HABBIKAMHM  PACMO3HABAHUS W 3alUThl  WHGOpPMAIHH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKATUBHbIE YHHBeEpCAJIbHbIE YueOHbIe 1elicTBUS

1) ob1enne:

OCYIIIECTBIISATh KOMMYHUKAIIMH BO BCeX chepax KU3HMU,

pacno3HaBaTh HeBepOambHBIE CpeacTBa OOIIEHUS, TMOHUMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, DPACMO3HABATh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallil |
YMETh CMSITYATh KOH(JIUKTHI,



BIAJETh  PA3IUYHBIMU  criocoO0amMu  OOMIEHHUST U B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOIO TOUKY 3PEHUS.

2) coBMecTHAsl AeSITeJIbHOCTD:

MIOHUMATh U HUCHOJIL30BaTh MPEUMYLIECTBA KOMAHIHOW W MHIAMBHUAYAIbHOU
paboTHI;

BBIOMPATh TEMATHUKY W METOJbl COBMECTHBIX ACHUCTBUM C y4€TOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KAXKJOT0 YJICHA KOJJIEKTUBA,

IPUHUMATh LEIM  COBMECTHOM  JACATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JICUCTBUS 110 €€ TOCTUKEHUIO: COCTABIATD

IUIAaH JCUCTBUM, paclOpelessiTb PO C YYETOM MHEHUHW YYACTHUKOB,
00CyKIIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIaJa M KaXKJIOT0 yYaCTHMKA KOMAH/bl B
001IMii pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOEKTHI, OLEHUBATh HJAEU C TO3UIUU HOBU3HBI,
OPUTHMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasitTuBHbIE YHUBepPcAIbHbIE Y4eOHbIE el cTBUS

1) camoopraHu3amus:

CaMOCTOSATETILHO OCYIIECTBISATh MO3HABATEIBHYIO JIE€ATEILHOCTh, BBISBISATH
poOIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/7a4i B 00pa30BaTEILHOM
JESTENbHOCTH U KU3HEHHBIX CUTYaIIUsX;

CaMOCTOSATETLHO COCTABJIATh IUIAH PEIICHHUS TPOOJIeMbl ¢  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTEHHUIA;

JTaBaTh OI[CHKY HOBBIM CHUTYAIUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHU;

JienaTh OCO3HAHHBIA BHIOOpP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a penIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO MIMPOKON JPYAUIMA B
pa3HbIX O0O0JIACTSAX 3HAHUHM, MOCTOSHHO TMIOBBIIATH CBOW 0OpA30BATENBLHBIN |
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPO/Ib:

JTaBaTh OIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEIISIM;

BIQ/ICTh ~ HABBIKAMU  TO3HABAaTENbHOW  peIeKCHHM KAk  OCO3HAHUSA
COBEPIIIAEMBIX JICUCTBHH ¥ MBICTUTEIBHBIX TMPOIECCOB, WX PE3yIbTaTOB H



OCHOBAHMI{; UCIIOJIB30BaTh MPUEMBI PedICKCUU IS OIEHKH CHUTYaIluH, BHIOOpA
BEPHOTO PEIICHNUS;

OIICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHHUS TI0 UX CHIDKCHHUIO;

NPUHAUMATh MOTHUBBI W AapryMEHTHl JIPYTUX TPHU aHAIU3€ pPe3yJIbTaToOB
TSI TENNbHOCTH.

3) npuHATHS Ce0s U APYTrux:

NPUHUMATH ce0s, MOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA,

NPUHAUMATh MOTHUBBI W AapryMEHTHl JIPYTUX TPHU aHAIU3€ pPe3yJIbTaToOB
TSI TEIbHOCTH;

NPU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMIUOKY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C TIO3UIIUU APYTOTO YETOBEKA.

INPEJMETHBIE PE3YJIBTATHBI

B nmpouecce uzyuenus kypca mHpopmatuku 06a3oBoro ypoBHs 6 10 kaacce
oOyJarormumucst OyIyT TOCTUTHYTHI CIICTYIONTUE MPEIMETHBIE PE3YIbTAThI:

BIQJICHUE TIPEJCTABICHUSIMHU O pOJU HHPOPMANUU M CBSA3AHHBIX C HEU
MPOIIECCOB B TPHUPOAE, TEXHUKE W OOMIECTBE, MOHATHIMH «UH(DOpMAIU»,
«MH()OPMAIMOHHBIA  TMPOIECC»,  «CHUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucteMHbIi AhdeKT», «MHPOPMAITMOHHAS CUCTEMaY, «CHCTeMa YIIPaBICHU,

BIQJICHHE MeToJaMHu Toncka wuHpopmanuu B cetu HTepHer, ymeHue
KPUTHUYECKU OIICHUBATH WH(OpPMAIUIO, TOTYyYEHHYO U3 ceTu VIHTepHeT;

YMEHUE XapaKTepu30BaTh OONbIINE JaHHBIC, TMPUBOAUTH MPUMEPEI
MCTOYHUKOB MX TOJIYYCHUS ¥ HATIPABIICHUS UCTIOTH30BAHNUS,

MOHMMAHUE OCHOBHBIX TPUHIIMIIOB YCTPOMCTBA H (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWMIBHBIX KOMIMBIOTEPOB, TCHACHIIUNA PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIQ/ICHHE HABBIKAMU PaOOTHI C OMEpPAlMOHHBIMH CHUCTEMaMHU, OCHOBHBIMHU
BUJIAaMUA TPOTPAMMHOTO OOECredYeHusl I pemieHus Y4YeOHbIX 3a7ad 110
BBIOPAHHON CHEIUaTN3allNN;

cobmoieHne TpeOOBaHMIT TEXHUKU O€30MaCHOCTH W TUTHEHBI TIpH paboTe ¢
KOMITBIOTEPAMH U JAPYTMMH KOMMOHEHTaMH IU(POBOTO OKPYKEHUsS, TOHUMAHHE
MPABOBBIX OCHOB HCMOJB30BAHUS KOMIBIOTEPHBIX IMpOTpaMM, 0a3 JaHHBIX W
MaTepHaJIOB, pa3MeNIEHHBIX B ceTu HTepHET;

MOHMMAHUE OCHOBHBIX TMPHUHIUNIOB JIUCKPETH3AIMU PA3JTUYHBIX BHJIOB
uHOpMAIMU, YMEHHE ONpeneisTh HH(POPMAUOHHBIA OO0BEM TEKCTOBBIX,
rpauuecKnX U 3ByKOBBIX JAHHBIX TIPH 3aJaHHBIX TApAMETPax JUCKPETH3AIINN;

YyMEHUE CTPOUTHh HEPAaBHOMEPHBIE KOJbI, IOMYCKAIOIINE OJHO3HAYHOE
JEKOIMpOBaHKUE COOOmeHn (Mpe(pUKCHBIC KOIBI);



BIQJICHUE TEOPETUYECKUM  amnmapaToM, IO3BOJISIIONIUM  OCYHIECTBIISTDH
MPEACTABIICHUE 3aJaHHOTO HATYpPaJbHOTO YHCIA B PA3IUYHBIX CHCTEMax
CUHUCJICHUSA, BBIMOJHATL MPEOOPA30BAHUSI JIOTUUECKUX BBIPAKEHUU, HCHOJb3YS
3aKOHBI AITe€OPhI JIOTUKH;

YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIMOHHBIE MATEPHUAIIBI C UCTIOIB30BAHUEM BO3MOKHOCTEM COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U OOJAUYHBIX CEPBUCOB;

B mpouecce uzyuenus kypca mHpopmatuku 06azoBoro ypoBHs 6 11 kaacce
00yyarmuMucs OyAyT TOCTUTHYTHI CIIEAYIONINE MPEIMETHbIE PE3YJIbTAThI:

HAJIUYHE TIPEACTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe, 00 OOIUX TMPUHIUIIAX pa3padOTKM W (DYHKIIMOHUPOBAHUS HWHTEPHET-
MPUITOKEHUM;

NOHUMAHWE Yrpo3 HUH(POPMAIMOHHON OE30MaCHOCTH, HCMOJb30BAHUE
METOOB M CPEACTB NPOTHBOACHCTBUS OTUM yIrpo3aMm, COONIOJEHHE Mep
0€30macHOCTH, MPEIOTBPALIAIOIINX HE3aKOHHOE PACTIPOCTPAHEHHE MTEPCOHATBHBIX
JTAQHHBIX;

BIQJICHUE  TEOPETHYECKUM  amnmapaTtoM,  MO3BOJISIONIUM  ONPENEsTh
KpaTyallliui TyTh BO B3BEIICHHOM Tpade U KOIMYECTBO NYyTEH MEKIY
BEpIUIMHAMY OPUEHTHUPOBAHHOTO AlUKJINYECKOTO rpada;

YMEHHE YWUTaTh M [OHUMATh NPOTPAMMBI, PEATU3YIOUIUE HECIOKHBIE
ArOPUTMbI 00PAa0OTKH YHCIOBBIX U TEKCTOBBIX JJAHHBIX (B TOM YHUCJIE MACCUBOB U
CHMBOJIBHBIX CTPOK) Ha BBIOPAHHOM [IJIi W3YYEHUSI YHHUBEPCAIBHOM S3BIKE
nporpammupoBanusi BbicOKOoro ypoBHsA (Ilackams, Python, Java, C++, C#),
AHAIM3UPOBATH AJITOPUTMBI C UCMOIH30BAHUEM TAOJIUI] TPACCUPOBKU, OMPEIEIATh
0e3 HCMONb30BaHUS KOMIIBIOTEpA Pe3yJIbTaThl  BBINOJIHEHUS  HECIIOMKHBIX
MPOTpaMM, BKIIHOYAIOIIUX IMKJIbI, BETBICHUSU MOAIPOTPAMMBI, MPU 3aJaHHBIX
HCXO/IHBIX JAHHBIX, MOJAU(PUIIUPOBATH TOTOBBIE MTPOTPAMMBI ISl PEIICHUSI HOBBIX
3a/1a4, HCMOJb30BaTh KX B CBOMX MpOrpaMMax B KayecTBE MOJANPOrpaMm
(mpouenyp, GyHKIHIT);

YMEHHE  peaqu30BbIBAaTh HAa  BBIODAHHOM  JUISI  U3YYEHHUSI  SI3bIKE
nporpamMmMupoBanus BbIcOkoro ypoBHsA (Ilackams, Python, Java, C++, C#)
TUTIOBBIE ATOPUTMBI 00pabOTKM dYHCEN, YHCIOBBIX MOCIEIOBATENHHOCTEH U
MAacCHBOB: TPEACTABICHUE YHCIa B BUIE HAOOpa MPOCTHIX COMHOMKUTENEH,
HaXOKJICHUE MaKCUMalbHOU (MUHMMAIbHOM) HUGPHI HATYpaTIbHOTO YHCIA,
3aMUCAaHHOTO B CHCTEME CYHMCIEHHUSI C OCHOBaHUEM, He mpeBbimarmum 10,
BbIYUCJIEHUE OOOOIIEHHBIX XAPAKTEPUCTUK AJIEMEHTOB MACCHUBA WM YUCIOBOU
MOCJIEeA0BATEIBHOCTH (CYMMBI, TPOU3BEACHUS, CpPEIHEro apudMeTH4ecKoro,
MHUHMMAIbHOTO Y  MAKCUMQJIbHOTO JJIEMEHTOB, KOJIMYECTBA  DJIEMEHTOB,
YAOBIIETBOPSIIONIUX 33/JTAHHOMY YCJIOBHIO), COPTUPOBKY JIEMEHTOB MACCUBA;



YMEHHE WCMHOJIb30BaTh TaONuW4HbIC (pEslMOHHBIE) ©0a3bl JaHHBIX, B
YaCTHOCTH, COCTABJISTH 3ampochl K 0a3aM MaHHBIX (B TOM 4YHCIE 3ampoChl C
BBIYUCIISIEMBIMUA TIOJISIMHU), BBITIOJHSATh COPTUPOBKY U IOUCK 3amuceid B 0Oase
JAHHBIX, HAMOJHATH pa3paboTaHHyI0 0a3y MaHHBIX, YMEHHUE UCIOIb30BaTh
ANEKTPOHHBIE TAONMIILI Ui aHalu3a, NPEACTaBICHUS W OOpadOTKMU TaHHBIX
(BKJIFOYAsi BBIYMCICHHE CYMMBI, CPEIHEr0 apuMeTH4eCKOro, HAuOOJBIIEr0 U
HAaUMEHBIIIEr0 3HAYCHUH, PEIICHUE YPABHEHUM);

YMEHHUE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJICIN U1l AHAIN3a
OOBEKTOB M TMPONECCOB: (HOPMYIUPOBATH 1IE€JIb MOJEIUPOBAHUSA, BBIMOJIHITH
aHauM3 pe3ysIbTAaTOB, IMOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS, OLIEHUBATH
COOTBETCTBHE MOJEIH MOJACIUPYEMOMY OOBEKTY WM MHPOLECCY, MPEACTaBISTh
pe3yJIbTaThl MOAEIUPOBAHUS B HATJISIAHOM BUJE;

YMEHHE OpraHU30BBIBATH JIMYHOE UH()OPMAIMOHHOE MPOCTPAHCTBO C
HCIIONIB30BAHUEM PA3JIMYHBIX HU(PPOBBIX TEXHOJIOTUN, TOHUMAHUE BO3MOMKHOCTEN
nu(pPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYr, HU(POBBIX 00pa3zoBaTEIbHBIX
CEpBUCOB, TOHMMAaHME  BO3MOXHOCTEM M  OTPAHMYEHUM  TEXHOJIOTUU
HMCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX 00IACTAX, HATMYUE MPEICTaBICHUN 00
HCIIOIB30BAaHUU UH(POPMAITMOHHBIX TEXHOJIOTUN B PA3IMYHBIX TPOPECCUOHATIBHBIX

chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB H TeM (undposbie)
Ne i/n ‘ KoHTposbHbI [IpakTHyeckune o
nporpaMmsl Bcero oOpa3oBarte/ibHbIE
e paboThbl padoTbI
pecypcesbl
Pa3nen 1. HudpoBas rpaMmoTHOCTH
L1 KomneroTep: anmnaparHoe u nporpaMMHOe 6 bubmuoreka [JOK
' oOecnieuenue, (ainoBas cucteMa https://m.edsoo.ru/af8b25f4
Hroro no pazgeny 6
Pa3nen 2. Teopernyeckue ocHOBbI HHPOPMATHKH
21 Nudopmanus v uaGopMalimoHHbIE 5 bubmuoreka [JOK
' TPO1ECCHI https://m.edsoo.ru/af8b25f4
77 [IpencraBnenue ungopmaluu B 2 bubmuoreka [JOK
' KOMIBKOTEPE https://m.edsoo.ru/af8b25f4
bubmoreka LIOK
2.3 DEeMEHTbI alreOpbl JIOTUKU 8 | 1 qll_d rexa I X
https://m.edsoo.ru/af8b25f4
Hroro no pazgeny 21
Pa3nen 3. UndopmanuoHHbie TEXHOJIOTHH
Texnonoruu o6padOTKH TEKCTOBOM, _
3.1 aduvecKod U MyJIbTUMEIUNHON 7 1 bubmorera TIOK
' P 4 A https://m.edsoo.ru/af8b25f4
undopmanuu
Hroro no pazgeny 7
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KJIACC

KosnuyecTBo 4acos

DJ1eKTPOHHbIE

HaumenoBanue pasjie/ioB U TeM (undposbie)
Ne n/m i KoHTpoJibHBI [pakTnyeckue , _
NPorpamMmsl Bcero oOpa3oBarte/ibHbIE
e padoThbl padoThI
pecypcesbl
Pa3nen 1. HudpoBas rpaMmoTHOCTH
bubnuoreka [HOK
1.1 CereBble HHGOPMALIMOHHBIE TEXHOJIOTUH 5 1 Hfl rexa 11 X
https://m.edsoo.ru/f47857¢0
Bbubnuoreka IIOK
1.2 OCHOBBI COLIMANIBHOM opMma 3 .
CHOBEI COLMAIBHOM HH(pOpMATHICH https://m.edsoo.ru/f47857e0
Hroro no pazgeny 8
Pa3nen 2. Teopernyeckue ocHOBbI HHPOPMATHKH
Bbubnuoreka IIOK
2.1 NudopmanuonHoe MoaenupoBanue 5 | .
H(OPMAIHOHHOE MOACTHPOBAHH https://m.edsoo.ru/f47857¢0
Hroro no pazgeny 5
Pa3znen 3. AiropuT™Mbl M IPOrpaMMHUpPOBaAHHE
31 ANTOpUTMBI U DJIEMEHTBI 1 1 bubnuoreka [HOK
' MpOrpaMMHUpPOBAHUSA https://m.edsoo.ru/f47857¢0
Hroro no pazgeny 11
Pa3znen 4. UndopmanuoHHbIe TEXHOJIOTHH
Bbubnuoreka IIOK
4.1 DNeKTpo e Tad 6 .
/ICKTPOHHRIC TADIHILET https://m.edsoo.ru/f47857¢0
bubnuoreka [HOK
4.2 Bassl nanHbIx 2 1 Hfl rexa 11 X
https://m.edsoo.ru/f47857¢0
43 CpencrBa HCKYCCTBEHHOTO MHTEIICKTA 2 bubnuoreka [HOK




https://m.edsoo.ru/f47857e0

Hroro no pazgeny

10
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IHOYPOYHOE INVTIAHUPOBAHHUE

10 KJIACC
KosmuyecTBo yacos Jara DJIeKTPOHHbIE
T
Ne uugposbie
Tema ypoka KouTtpoiabubl I[IpakTHyeckne | H3Y'UEHH -
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl padoTbI s
pecypcebl
TpeboBanus TeXHUKM OE30MIACHOCTH
¥ TUTHEHBI P padoTe ¢
I KOMITBIOTEPAMU U JIPYTUMHU 1 bubnuorexa [[OK
KOMITOHEHTaMHU 1IU(POBOTO https://m.edsoo.ru/820e7al9
okpykeHus. OCHOBOIONIAraroue
PUHIIUIBI yeTpoiicTBa I9BM
[Tp.padora "[TonydyeHue naHHbIX 00
2 arrmapaTHOW YaCTU ¥ MPOrPaMMHOM 1 1 bubmmorexa [OK
_ P P p" https://m.edsoo.ru/06b14abb
o0ecreyeHnn KOMITbIOTEPa
3 [Tporpammuoe obecnieueHue 1 bubnuorexa [JOK
KOMITLIOTEpA https://m.edsoo.ru/dc08b2¢6
daiinoBas cucTeMa KOMITbIOTEpA.
4 [Tp.pabora "Oneparuu ¢ daitnamu u 1 1 bubmmorexa LOK
P \ pant https://m.edsoo.ru/228ee427
nankamu
[Tp.pabora "Pabora ¢ npuxiagHbIMU
. Bubnnorexa IOK
5 IporpaMMaMu 1o BbIOpaHHON 1 1 o
" https://m.edsoo.ru/cdfae3Se
crenuanu3aluu
O0o001IEHNE U cUCTEMATH3ALUA
Bubnnorexa IOK
6 M3YUYEHHOT0 MaTepuasa 1o TeMe 1
https://m.edsoo.ru/06a855bf
«llupoBas rpaMOTHOCTBY
7 [Toaxoabl K UBMEPEHUIO | Bubnnorexa IOK




nHpopmaiuu

https://m.edsoo.ru/38214cec

H3YYCHHOI0 MaTcpHaia no TecMe

g NudopmarnoHsbie CBS3U B bubnuorexa [JOK
CUCTEMAaX Pa3IU4YHON MPUPOIbI https://m.edsoo.ru/9deef96b
Bubnnorexa IOK
9 O6paboTtka nadopmauu
P (opmar https://m.edsoo.ru/da4dd13d
Bubnnorexa IOK
10 [Tepenaua u xpanenue uHGOPMALMH
pe P (popman https://m.edsoo.ru/60{2394f
O060011eHHE ¥ CHCTEMATH3ALIHS
1 M3YUYEHHOT0 MaTepuasa 1o TeMe bubnuorexa [JOK
«Mudopmanus u unGopmalmoHHbIe https://m.edsoo.ru/abbed321
ITPOLIECCHI»
12 [TpencraBienue uucen B bubaunoreka [HOK
MHO3ULHMOHHBIX CUCTEMAaX CUHCIICHUA https://m.edsoo.ru/b3b712c¢0
[TepeBoa uncen U3 OHOI
13 o? OHHOMN CHOTOMEL ¢ . Bubnnorexa IOK
MO3HUILMOHHON CHCTEMbI CUHCJICHHS B
" https://m.edsoo.ru/06c384e6
Apyryto
14 Apubdmerndeckue onepaimm B bubnuorexa [JOK
MHO3ULHMOHHBIX CUCTEMAaX CUHCIICHUA https://m.edsoo.ru/abbed321
15 [TpencraBienue uucen B bubnuoreka LIOK
KOMITLIOTEPE https://m.edsoo.ru/de2¢5353
16 KoaupoBanue TeKCTOBOM bubaunoreka [HOK
nHpopmaiuu https://m.edsoo.ru/b2010e6e
17 KoaupoBanue rpaduyeckoit bubnuorexa [JOK
nHpopmaiuu https://m.edsoo.ru/8f8cd2cb
18 Koauposanue 3ByK0oBOMH bubnuorexa [JOK
nHpopmaiuu https://m.edsoo.ru/5dd23ae4
19 O060011eHHE ¥ CHCTEMATH3ALIHS bubaunoreka [HOK

https://m.edsoo.ru/a8b48364




«IpeacraBnenue uHpopmalum B

KOMITBIOTEPE»
20 HekoTtopsie cBeieHUS U3 TEOPUH bubnuorexa [JOK
MHOKECTB https://m.edsoo.ru/61d9006a
Bubnnorexa IOK
21 Aunrebpa 510
frebpa JrorHiH https://m.edsoo.ru/4c662a0d
bubnuorexa [[OK
22 Tabnuipl HCTUHHOCTH ubmoTeka I X
https://m.edsoo.ru/ad7328fc
Bubnnorexa IOK
23 OcHo € 3aKOHBI ared 0
CHOBHPBIC 3AKOHDI a7reOPRI JIOTHIH https://m.edsoo.ru/4fadl60e
4 [TpeoOpazoBaHue JTOTHHECKUX bubnuorexa [JOK
BbIPAKEHUIA https://m.edsoo.ru/bb9d8b7f
75 DeMEHTRI CXEMOTEXHHUKH. bubaunoreka [HOK
Jloruueckue cxemnl https://m.edsoo.ru/f1593521
2% Jlornueckue 3a1a4u U CrIoCOObI HX bubaunoreka [HOK
pelieHus https://m.edsoo.ru/46ba058b
O0o001IEHNE U cUCTEMATH3ALUA
27 3y4EHHOI'0 MaTepHasia o TeMe bubmmorexa LOK
H3Y4YEHHOr0 MaTepHasa mno TeM
Y b https://m.edsoo.ru/5fad1b53
«INEMEHTBI aNIreOpPbl JIOTUKU»
73 [Tp.pabota " MHOrocTpaHu4yHbIE bubnuorexa [JOK
JIOKYMEHTBI" https://m.edsoo.ru/aa862¢53
29 [Tp.padora "KosnektuBHas padbora bubnuorexa [JOK
HaJ JOKYMEHTOM" https://m.edsoo.ru/aaba738c
30 [Tp.pabora "[IpeoOpazoBanue bubnuorexa [JOK
pacTpoBBIX U300pakeHUi" https://m.edsoo.ru/bOececed
Bubnnorexa IOK
31 IIp.pabora "BekropHas rpaduka"
PP b pa https://m.edsoo.ru/c686f9bb
32 [Tp.pabora "l[Ipe3enranus ¢ bubnuorexa [[OK




n300paKEeHUSIMHU, 3BYKAMHU U BUJIE0"

https://m.edsoo.ru/45633de5

Bubnnorexa IOK

33 IIp.padora " 3D-mopenupoBanue" 1
p-p A P https://m.edsoo.ru/d7253a6a
O0o001IEHNE U cUCTEMATH3ALUA Eu6 LOK
HOIMOTEKA
34 M3YUYEHHOT0 MaTepuasa 1o TeMe 1

«MH(popMalIMOHHBIE TEXHOJIOTHN»

https://m.edsoo.ru/acc1db62
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11 KJIACC

KoamuyecTBo yacos DJIeKTPOHHbIE
Ne Jlara undposbie
Tema ypoka Konrpoubnbie | [Ipakruyecku , -~
n/n Beero u3y4yeHusi | odpaszoBare/ibHbIE
padoTbI e padoTbl
pecypcebl
[Ipunnuner nocrpoeHus u
1 arnmapaTHble KOMIIOHEHTbI 1 ) bubnuorexa [JOK
KOMIIBIOTEPHBIX ceteil. [Ip.padora https://m.edsoo.ru/04ed7e2d
"JlokanbHas ceTp"
) [Ip.pabora "Pa3paboTka BeO- 1 ) bubnuorexa [JOK
cTpaHullbl" https://m.edsoo.ru/189f67e7
3 [Ip.pabota "SI3bIK MOUCKOBBIX 1 ) bubnuorexa [JOK
3anpocoB” https://m.edsoo.ru/f51ef401
bubnnorexa [OK
4 [Ip.pabora "Hcnonb3oBanue 1 ) https://m.edsoo.ru/b0e87321
UHTEPHET-CEPBUCOB " https://m.edsoo.ru/50da30fb
https://m.edso0.ru/5248229¢
O0001IeHHEe U cCUCTEMaTU3ALIHS
5 U3YYEHHOT0 MaTepuasia rno TemMe 1 bubnuorexa [[OK
«O06paboTka unbopmanuu B https://m.edsoo.ru/1658594e
AEKTPOHHBIX TabIULAX»
. bubnuorexa [JOK
6 OCHOBBI colMaIbHON UH(OPMATHKH 1 nomotexa I
https://m.edsoo.ru/68ac9784
7 [Ip.pabora "Hcnonb3oBanue 1 ) bubnuorexa [JOK
AHTUBUPYCHOM MTpOorpaMmbr" https://m.edsoo.ru/039e1c¢9b
bubnnorexa [OK
8 [Ip.pabGora "A a a " | 1
p-pabot PXUBAINA NAHHRIX https://m.edsoo.ru/7981dba5




bubnnorexa [OK

[Ip.pabora "ObOpaboTka YMCIOBOTO

9 Mopne 0JIeTUpPOBaHUE
AACTIH H MOETPOBARH https://m.edsoo.ru/abbed321
bubnnorexa [OK
10 MopaenupoBanue Ha rpadax.
ACTHP pad https://m.edso0.ru/079bc8f8
. bubnnorexa [OK
11 3HAKOMCTBO C TEOPUEH UTP
https://m.edsoo.ru/68a2d279
12 JIucKpeTHBIE UIPbl IBYX UI'POKOB C bubnuorexa [JOK
NoJIHON uH(popmauei https://m.edso0.ru/82¢b0c49
Hcnonb3oBanue rpadoB u 1epeBbEeB
13 TIPU OMUCAHUHU OOBEKTOB M bubmmorexa [OK
P https://m.edsoo.ru/4b24ce20
MPOLIECCOB OKPYKAIOILIEro MUpa
14 Auro ek ¢ bubnnorexa [OK
JATOPUTMHUYECKUE CTPYKTYPHI
P PYKIYP https://m.edsoo.ru/c1535090
15 3anuch aIrOPUTMOB Ha SI3bIKE bubnuorexa [JOK
nporpammupoBanus Ilackans https://m.edsoo.ru/3012411
AHaJu3 MporpaMm ¢ MOMOIIbIO
TpaccupoBouHbIX Tabauil. [Ip.pabora
"Breigenenue u o0padorka 1u
16 1I€JIOTO YUCIIA B Z?LHII/IHHBIX w bubmmorexa LOK
P https://m.edsoo.ru/elb7db2d
CUCTEMAaX CUHCIICHHUS C
UCIOJB30BAHUEM OTepaIui
LeJIoYrCceHHoN apudmeruxn”
17 DOyHKIIMOHATBHBIN MMOJIX01 K bubnuorexa [JOK
aHaIU3y OporpaMm https://m.edsoo.ru/10ab9353
18 CTpyKTYpUpPOBAHHBIE TUIIbI JJAHHBIX. bubnuorexa [JOK
Maccusbt https://m.edsoo.ru/5d4f7ac9
19 3anauu 00pabOTKU MacCHBOB. bubnnorexa [OK

https://m.edsoo.ru/72al1bl12




maccusa"

CoprtupoBka maccuos. [Ip.pabora

" bubnuorexa [[OK
20 Pemenus 3amgay MeTtogom
" https://m.edsoo.ru/2d234361
nepebopa
CTpyKTYypHOE MPOrpaMMUpPOBAHUE.
21 I1 pyagc):fa "O06 pa6(IJ)TKa CIFMBOJ‘[]:HI:IX bubmmorexa [OK
p-p \ P https://m.edsoo.ru/b37f7cal
CTPOK
bubnnorexa [OK
22 PexypcuBHbI€ aIrOpUTMBI
yp P https://m.eds00.ru/660ff291
bubnnorexa [OK
23 [Ip.paGora "® "
p-pabot YHIHH https://m.edsoo.ru/3bb7214a
O0001IEHHE U CUCTEMATH3ALINS
bubnnorexa [OK
24 U3YYEHHOT0 MaTepuasia rno TemMe A
https://m.edsoo.ru/2ff5fd90
«ANTOPUTMBI U TPOrPAMMUPOBAHUEY
75 DneKTpoHHbIE Ta0MUIIbl. AHAIN3 bubnuorexa [JOK
JaHHBIX https://m.edso0.ru/096dddd8
[Ip.pabora "Cratucrudeckas bubnuorexa [JOK
26 00paboTka JaHHBIX CPEJACTBAMHU bubnuorexa [JOK
penakTopa JIEeKTPOHHbIX Tadnui" https://m.edsoo.ru/e0e7ee3b
[Ip.pabora "Harnsinnoe
Npe/CTaBICHUE Pe3yJIbTaTOB Bubmiorexa HOK
. https://m.edsoo.ru/e0aaf73a
27 CTAaTUCTUYECKOH 00padOTKH TaHHBIX
https://m.edsoo.ru/24865de3
B BHIIC JHATPAMM CPC/ICTBAMH https://m.edsoo.ru/b808dfd9
penakTopa JIEeKTPOHHbIX Tadnui"
[Ip.pabora "Pabota c roroBoi
28 KOMITBIOTEPHOI MOJIEIIBIO 110 bubmmorexa [OK
_ ? | A https://m.edsoo.ru/2e62eda7
BBLIOpaHHOM TeMe
29 [Ip.pabora "Uucnennoe peunieHue bubnuorexa [[OK




YPaBHEHHH C TOMOIIBIO 110 100pa
napamerpa"

https://m.edsoo.ru/2ac0c441

O0001IEHHE U CUCTEMATH3ALINS

bubnnorexa [OK
30 U3YYEHHOT0 MaTepuasia rno TemMe |
https://m.edsoo.ru/c5699db9
«DINEKTPOHHBIE TAOJIHIILD)
bassbl nannbix. [1p.pabora

3 "IIpoekTUpOoBaHUE CTPYKTYPbI 1 ) bubnuorexa [JOK
MPOCTON MHOT'OTAOIMYHOM https://m.edsoo.ru/87468fbd
peSIUOHHON 0a3bl JaHHBIX"

[Ip.pabora "Pabota c roroBoi 6a3oii
JTAHHBIX (3aroJHeHUe 0a3bl JaHHBIX;
32 TOUCK, COPTUPOBKA U (puiIbTpanus 1 1 bubmmorexa LOK
N pTHp P https://m.edsoo.ru/487808d8
3aIKCceit; 3arpockl Ha BLIOOPKY
JTAHHBIX )"

1 CpencTBa UCKYCCTBEHHOTO 1 bubnuorexa [JOK
UHTEIIEKTA https://m.edso0.ru/9¢62b830
[Ip.pabora "Pabota ¢ unTepHeT-

34 TIPUJIOKEHUSAMH HA OCHOBE 1 1 bubmmorexa [OK

P ; https://m.edsoo.ru/5225af37
UCKYCCTBEHHOT'O UHTEILJICKTA
OBUIEE KOJIMYECTBO YACOB I10 34 17

[TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbI

10 KJIACC

Kon
IPOBEPSEMOI0
pe3yabTara

I[IpoBepsiemble npeMeTHBIE Pe3YyJIbTaThl 0CBOEHHSI OCHOBHOI
oOpa3oBaTelibHOM NPOrpaMMbl CpeiHero oo1ero od0pa3oBanus

1

[To Teme «[{udpoBasg rpaMOTHOCTE»

1.1

Bnanenue npencraBieHUs MU O pojid MHGOPMALIMM W CBSI3aHHBIX C HEH
HOPOLIECCOB B NPUPO/IE, TEXHUKE U OOIIECTBE, MOHATHIMH «HMH(DOPMALIUY,
«MH()OPMALIMOHHBIA TPOLIECC», «CUCTEMA», «KOMIIOHEHTBI CHCTEMBDY,
«cucteMHblid  dpdexT», «uHDOPMALMOHHAS  CUCTEMA», «CUCTEMaA
VIpaBJICHUSI»; BIIAJIEHUE METOJaMU I[OMCKa HMH(OpPMALUU B CETH
WuTepHer; yMeHUE KPUTHYECKU OLIGHHBATH WH(OPMALHUIO, MOJIYUECHHYIO

u3 cetu MHTEepHeT

1.2

YmeHne xapakrtepus3oBaTh OOJbIIME [aHHBIE, IPUBOJUTL IPUMEPHI

HCTOYHHKOB HX INOIYYCHHUA U HAIIPABJICHHWA UCIIOJIb30BAHHA

1.3

[ToHuMaHue OCHOBHBIX TNPHUHIIMIIOB YCTPONCTBA U (DYHKIIMOHUPOBAHMUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWIIBHBIX KOMIBLIOTEPOB; TEHICHIIHI
Pa3BUTHSL KOMITBIOTEPHBIX TEXHOJOTHH; BlaJieHUE HaBblKaMu PabOThl C
ONEPAllMOHHBIMM CUCTEMAMH ¥ OCHOBHBIMU BHJAMU IPOTPAMMHOTO
obecneyeHus Ui pemieHuss  y4eOHBIX  3a7a4 1O  BBIOpaHHO#M

cHeLHaIn3alui

[To Teme «TeopeTudyeckue OCHOBbI HH(POPMATHKI

2.1

[lonumanue OCHOBHBIX NPHUHIUIOB IUCKPETHU3ALUMU PA3IUYHBIX BUIOB
uH(pOpMaIUK; YMEHHUE OTIPEAEATh NHPOPMAIMOHHBINH 00BEM TEKCTOBBIX,
rpau4ecKMX W 3BYKOBBIX JIAHHBIX NPHU 33JaHHBIX [apamMeTpax

JIUCKpETH3aIUH

2.2

YMeHue CTpPOUTh HEPAaBHOMEPHBIE KObl, JIONYCKAIOIIME OJIHO3HAYHOE
JIEKOIMpOBaHUE  coO0OIIeHU  (npedUKCHbIE  KOJbl);  MCIOJIb30BaTh
OpOCTeHIlNe KOJbl, KOTOPbIE MO3BOJSIOT OOHAPYKHUBATh W MCIPABISTh

OIIMOKHU MpH TMepejiave TaHHbIX

2.3

BﬂaﬂeHue TCOPCTHYCCKHM almnapaToM, IMO3BOJIAKIIHM OCYIICCTBIIATh
NpEACTABICHHUEC 3aJdHHOTO HATYPaJIbHOIO 4YHMC/Ia B PA3JIMYHBIX CHCTEMAX

CHHCJICHHA

24

BﬂaﬂeHHC TCOPCTHYCCKHUM  alllapaToM, IMO3BOJAKIIHWM  BBIIIOJIHATH




npeoOpa3oBaHus JIOTHYECKUX BBIPAKEHUH, MCINOJIb3YsS 3aKOHBI aireOpsbl

JIOTHKH

[To Teme «MHbOpMaIMOHHBIE TEXHOJIOTUMY)

3.1

YmeHune co3naBath CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U

JCMOHCTPAIHOHHBIC MATCpPHalbl C€ HCIOJIb30BAHHUCM BO3MOIKHOCTEH

COBPEMEHHBIX MTPOTPAMMHBIX CPEJICTB M 00JIAUHBIX CEPBUCOB

3.2

YMeHue uCnonab30BaTh TAaOMUYHBIE (pENsSLUMOHHBIE) 0a3bl JaHHBIX, B

YaCTHOCTH, COCTABIATL 3alpOCbl B ba3zax JaHHBIX (B TOM YHCIIEC

BBIYUCJIIEMbIE 3AIIPOCHI), BBIMIOJHATL COPTUPOBKY U MOUCK 3anuceil B 0ase

JIAHHBIX; HAMOJIHAThL pa3padoTaHHy1o 0a3y JaHHBIX

33

VYMeHHe  UCIOJIBL30BATH Ta0IHULIBI

s

MpeACTaBICHUS M 00padOTKM MAHHBIX (BKJIIOYAS BBIYMCICHUE CYMMBI,

SJICKTPOHHBIC aHajMsa,

cpeaHero apu(pmMeTudeckoro, HauOOJBbIIEr0 U HAMMEHBILIETO 3HAYEHMII,

pelieHue ypaBHEHMI)

11 KJIACC

Kox
NPOBEPSIEMOT0
pe3yibTara

[IpoBepsiemble NpeAMeTHbIE Pe3YJILTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl Cpe/iHero o0o1ero oopasoBaHusi

1

[To Teme «[{ucdpoBas rpaMOTHOCTLY

1.1

Hanuuue npencraBineHuil 0 KOMIBIOTEPHBIX CETSAX M HMX POIH B

COBPEMEHHOM MHpe; 00 00mux mnpuHUMNAX pa3paboTku U

(hYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKECHUM

YMmeHue opraHu3oBBIBATH JIMYHOE UH(OPMALUOHHOE MPOCTPAHCTBO C
HU(GPOBBIX  TEXHOJIOTHIA;

MOHMMAHUE BO3MOXKHOCTEH HU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX

HCIIOJIB30BAHUEM  Pa3slIH4YHBIX  CPEACTB

s yeiayr,  nudpoBeix  00pa3oBaTEIbHBIX  CEPBUCOB;  IOHUMAHUE
' BO3MOXKHOCTEH W  OrpaHUYEHUI  TEXHOJOTHH  MCKYCCTBEHHOTO
UHTE/UIEKTAa B Pa3jIu4yHbIX O00JacTAX; HAJU4YUE TIPEJCTaBICHHIT 00
UCNOJIb30BAaHUM  MH(OPMALIMOHHBIX  TEXHOJIOTMH B  Pa3jIMYHBIX
npodeccCHOHANIbHBIX chepax
2 [To Teme «TeopeTnyeckue 0CHOBbI HH(POPMATHKI
Bnagenue TeopeTHMuECKUM anmapaTtoM, IO3BOJISIONIUM OINPEIeisiTh
2.1 KpaTyauiluii MyTh BO B3BEIIEHHOM rpade U KOJIMYECTBO MYTEH MEKIY
BEPILMHAMU OPUEHTHUPOBAHHOTO AlMKIINYECKOro rpada
3 [To Teme «ANropuT™MBbI M1 TPOTPAMMHUPOBAHUE)




3.1

YMeHue 4uTaTh ¥ NOHUMATh MPOTrPAMMbI, PEATU3YIOLIUE HECIOKHBIC
AJITOPUTMBbI 00PAOOTKM YUCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MACCHBOB W CHUMBOJIBHBIX CTPOK) Ha BBIODAHHOM [UISI HM3y4Y€HUS
YHUBEPCAIIbHOM  SI3bIKE  [POrPAMMHMPOBAHHUS  BBICOKOTO  YPOBHS
(ITackanw, Python, Java, C++, C#); ymeHHe aHAIM3UPOBATh AJITOPUTMbI
C  WCHOJIb30BAHWUEM  TaOJMI] TPACCUPOBKHU;  OIpEAessaTbh  0e3
UCIOJIb30BAHUSI KOMIIBIOTEPA PE3YJIbTAaThl BBIMOJHEHUS HECIOMKHBIX
OporpamM, BKJIIOYAIOMIMX IUKJIbI, BETBICHUS U IOJANPOrPAMMBI, IPU

3aJaHHbIX HCXOOHBIX JAaHHBIX

3.2

YMenune Moau(uLIUpOBaThL TOTOBLIE NPOIPAMMSBI JIJISL PEIIEHUS] HOBBIX

3agad, HCNOIb30BaThb HX B CBOHX IIporpaMMax B  KadCCTBE

noanporpaMm (mpoueayp, GyHKiuii)
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YMmeHue peasin3oBaTh ITAIbl PEIICHUS 3374 HA KOMIIBIOTEPE; YMEHUE
peaTu30BbIBATD Ha BeIOpaHHOM 151 U3y4YCHUs A3bIKE
nporpaMmupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) tunoBele  anropuTMbl  00pabOTKM  4YHMCENI,  YMCIIOBBIX
MOCJIeI0BATEIbHOCTEH M MAaCCHBOB: NPEJACTABICHUE 4YHCIA B BHJE
Ha0opa MOpPOCTBIX COMHOMKUTENECH; HAXOKICHUE MaKCUMAaIbHOU
(MUHMMaTLHON) 1IM(PBLI HATYPAJILHOTO YUCIIA, 3aIIUCAHHOTO B CUCTEME
CUMCIIEHMS C OCHOBaHHMEM, He mpeBbinaomum 10; BbelYUCICHHE
0000IEHHBIX XaPAKTEPUCTUK DIIEMEHTOB MAaCcCHBAa WIM YMCIOBOU
MOCJIEI0BATEIbHOCTH (cyMMBl, HNPOU3BEICHUS CPEeIHEro
apu(pMeTUYeCKOro, MHHUMAIBHOIO M MAKCUMAJILHOTO 3JIEMEHTOB,
KOJIMYECTBA HJIEMEHTOB, YIOBIETBOPSIOLINX 33aJaHHOMY YCIIOBHUIO);

COPTUPOBKY 2JIEMEHTOB MacCHBa

[To Teme «MHbOpMaLIMOHHBIE TEXHOJIOTHI

4.1

YMeHue HCHOIb30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJIEIH J1Jisi
aHainu3a  OOBEKTOB W mponeccoB:  (GOpMyJIMpoOBaTh  LEJb
MO/ICJTUPOBAHUS, BBITIOJIHATL QHAIIU3 PE3YJILTATOB, MOJIYYEHHBIX B X0/1€
MOJICJTMPOBAHUS; OLEHUBATh AJ]€KBATHOCTh MOJIEIH MOJEIUPYEMOMY
O00BEKTY WJIM MPOLECCY; MPEACTABISATh PE3YILTATHI MOJIEIUPOBAHUS B

HarIsigHOM BUIE




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

[TpoBepsieMblii 2J1eMeHT COEpPKAHUS

1

[udposas rpaMmOTHOCTH

1.1

[Ipunmuner  padotel  KoMmmbloTepa. IlepconHanbHblii  kKommbroTEp. BbIOOp

KOH(Urypaiu KOMIILIOTEPA B 3aBUCUMOCTH OT PeLIaeMbIX 3a/1a4

1.2

OCHOBHBIE TEHJICHUHU PA3BUTUSA KOMIBIOTEPHBIX TexHonoruil. IlapannensHbie
BBLIYUCIICHHUS. MHuoromnpoueccopHbie CUCTEMBL. CynepKOMIIBIOTEPHI.

MuxkpokoHTpouiepsl. POOOTH3MPOBaHHBIE TPOU3BOICTBA

1.3

®daiinoBas cucrtema. [louck B daimoBoit cucreme. OpraHuzanus XpaHeHUS U
00pabOTKHM [JaHHBIX C UCIOJB30BAHUEM HHTEPHET-CEPBUCOB, OOJA4YHBIX

TEXHOJIOTUA U MOOWJILHBIX YCTPOUCTB

TeopeTtnueckue 0CHOBBI HH(POPMATUKU

2.1

Nudopmanus, gaHHblE W 3HAHUS.  YHUBEPCAJIbHOCTb  JIUCKPETHOTO

npejcraBiieHus: uHGopmaluu. /[BouuHoe koaupoBaHue

2.2

PaBHOMepHbIE U HEpaBHOMEPHBIE KO/IbI. Y ciioBue ®aHo

2.3

[Tonxonsl k uzmepenuto uHGopmainuu. CymHocTs 00bEMHOTO (a1(haBUTHOTO)
NojIXojja K M3MEpeHHI0 WH(pOpMAalUu, OIpejaelieHue OMTa C TOYKU 3PEHHUs
aj(haBUTHOTO IMOJIX0/1a, CBSA3b MEKIY pazMepoM aindaButa U UHPOPMAITUOHHBIM
BECOM CHMBOJIA (B MPEINOIOKEHHUH O PABHOBEPOSITHOCTH TOSBICHUS CUMBOJIOB),
CBSI3b MEKIY €IMHUIAMKM u3MepeHus undopmanuu: out, Oait, Kboaiit, MoOaiir,
['6aiiT. CymHoCTh COAEPKATENBHOTO (BEPOSTHOCTHOIO) MOAX0Ja K U3MEPECHUIO

undopmanuu, onpeaeaeHue OUTa ¢ MO3ULUU COJIEPIKAHUS COOOIIEHHUS
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HNudopmanuonnsie npoueccol. [lepenava undopmanuu. McTouHuk, npuémMHuk,
KaHal CBSI3M, CUIHaJ, KoaupoBaHue. Vckakenue mHpopManuu Opu nepeaaye.
CKOpOCTb Nepeauu JaHHbIX MO KaHaly CBS3U. XpaHeHue uHpopmaimu, 00bEmM

nmaMAaTH

2.5

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX B3auMoOjIeiCcTBUE. CUCTEMBI YIIPABICHUS.

Vnpasnenue kak uHGOpMaMOHHbINA npouecc. OOpaTHas CBs3b

2.6

Cucrembl cuuciieHusi. Pa3BépHyTas 3amuch LEJIbIX W JPOOHBIX YHCET B
MO3ULIMOHHBIX CcHCTeMax cuuciieHus. CBONCTBA IMO3UIIMOHHON 3amUCH YHCIIA:
KOJIMYECTBO LU(Dp B 3aITUCH, NIPU3HAK JICTUMOCTH YUCJIa HA OCHOBAHUE CHCTEMBI

CUUCJICHUS. AJITOPUTM TIEPEBOJIA 1IEJIOT0 YUC/IA U3 P-UYHON CHUCTEMBI CUUCICHUS




B JICCATUYHYIO. AJITOPUTM MEPEBOJa KOHEYHOU P-u4HOM ApoOu B AECATUUHYIO.
AJNropuT™M MepeBojia LEJI0Tr0 4YMC/ia U3 JACCATUYHOW CUCTEMbI CUMCJIECHUS B P-
nuHyto. J[BoMuHas, BOCbMEPHYHAS M IIECTHAIATEPUIHAS CUCTEMbI CUHCIICHUS,
MEPEBOI YUCENT MEKAY OTHUMU CHCTeMaMH. ApUDMETHYECKHUE OIepalid B

MO3HLIHOHHBIX CHCTCMAX CHHCIICHHA

2.7

HpeﬂCTaBﬂeHHe LECIbIX U BCIICCTBCHHBIX YHCCIT B ITAMATH KOMIIBIOTEPA

2.8

Konuposanue tekcroB. Koguposka ASCII. OgnobaiitHeie koaupoBku. Ctangapt
UNICODE. Komupoka UTF-8. Omnpenenenue uHGOpMAUMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHNH

2.9

KonupoBanue mzoOpaxenuit. OneHka uHGOPMAIIMOHHOTO 00BEMA pPacTpPOBOrO
rpaduuecKoro  M300paKeHMs TpPU  3aJaHHOM  paspelleHuu U IIyOuHe
koaupoBaHusi 1Beta. KogupoBanue 3Byka. OneHka uHbopmMaluoOHHOro o0bnEMa
3BYKOBBIX JIAHHBIX IPU 3aJaHHBIX 4YacTOTe MUCKPETU3ALMU M Pa3psIHOCTH

KOOUPOBAHHA

2.10

AunreOpa noruku. BeickaszsiBanus. Jloruueckue onepanuu. Tadiuibl MICTHHHOCTH
JOTHYECKUX  ONEepalud  «IU3BIOHKIHS», «KOHBIOHKLUS»,  «MHBEPCHUS»,
«UMILTHKALUS», «OKBuBaneHuus». Jlormueckue BoipakeHusi. Bbruucienue
JIOTUYECKOI0 3HAYEHMsI COCTABHOIO BBICKA3bIBAHUSI NMPU HU3BECTHBIX 3HAYCHUSIX
BXOJSIIMX B HEr0 7JJIEMEHTAPHBIX BbICKA3bIBAHUNA. TabiuIlbl MCTHHHOCTH
JoruuecKux  BolpakeHuil. Jloruueckue omepauuu M onepauud  Haj
MHOKecTBaMu. [Ipumepnl  3akoHOB  anreOpbl  JIOTUKH. DKBHUBAJCHTHbIC
npeodpa3zoBaHus JTOrHYeCcKuX BbipakeHuil. Jlormdeckue Gpynxuuu. [locrpoenue
JOTHUYECKOTO BBIPAKEHMS C€ JaHHOW Tabnuued wuctuHHOCTU. Jloruueckue
aneMeHThl  KomrmbioTepa. Tpurrep. Cymmarop. I[loctpoenume cxembl Ha
JOTHYECKHUX DJIEMEHTaX I0 JIOTMYECKOMY BBIPAKEHHIO. 3amuCh JIOTMYECKOIro

BbIPAKCHHUSA 110 JIOTHYECKON cXeMe

HNudopmannoHHbIE TEXHOJOTUH

3.1

TexcroBblii mporeccop. PenaktupoBanue u ¢dopmarupoBanue. I[IpoBepka
opborpaduu u rpammaruku. CpencrBa NMOMCKa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  McnonbzoBanue  ctuned.  CTpyKTYpUPOBAHHBIE  TEKCTOBBIC
nokyMeHTbl. CHOCkH, ornasieHue. Ob0naunbie cepBuckl. KomnekruBuas padota ¢
NOKYMEHTOM. WHCTpYMEHTBI pELIEH3UPOBAHUS B TEKCTOBBIX IPOLIECCOpaX.
HenoBass nepenucka. Pedepar. [IpaBuna 1UTHPOBAHMS HCTOYHUKOB U

ohopmienus oudnuorpapuueckux ccbuiok. OdopmileHHE CIIUCKA JTUTEPATYPbI




11 KJIACC

Kon

[IpoBepsieMblii 2J1eMeHT CO/IepPsKAHUS

1

[udposas rpaMmoTHOCTH

1.1

[IpuHuMIIBI NOCTPOEHHUS U annapaTHble KOMIIOHEHThI KOMITbIOTEPHBIX ceTeil. CeTeBbie

niporokoJiel. Cetb UuTEpHET. Anpecanus B cetu MHTepHeT. CucTeMa JIOMEHHBIX UMEH

TeopeTuyeckue 0CHOBbI HH(POPMATHKH

2.1

Monenu wu wmonenupoBanue. llenu monenupoBanus. COOTBETCTBHE MOJCIH
MojenupyeMomMy 00bekTy uiau mpoueccy. dopmanuzanus MPUKIQJIHBIX 3ajad.
[Ipeacrasnenue pe3ynabTaTOB MOACIMPOBAHUS B BUIE, YAOOHOM Ul BOCHPHUSTHS

yesioBeKoM. ['paduyeckoe npeacTaBieHue JaHHbIX (CXEMbl, TaOJIHIbI, rpaduKm)

2.2

I'padbl. OcHoBHble noHATHUS. Buabl rpadoB. PenieHue anropuTMHYECKHX 3ajad,
CBSI3aHHBIX ¢ aHainu3oM rpadoB (MOCTPOCHHE ONTUMAIBHOTO MYTH MEKIY
BepiIMHAMU  rpada, ompeleleHHe KOJUYECTBA  Pa3NUYHbIX MHYTEH  Mexay

BEpIIMHAMHU OPUEHTUPOBAHHOTO alMKJIMYECKOTo rpada)

2.3

HepeBbsi. bunapHoe paepeBo. JluckperHble UIpPbl JIBYX WIPOKOB C TMOJIHOM
undopmarnuei. [locrpoenue nepeBa mnepedopa BapUaHTOB, OMUCAHUE CTPATETHH
urpel B TabimM4HoOi (popme. Boiurpeimnbie crpateruu. Mcnonws3oBanue rpadoB u

JEPEBLEB MPU OMUCAHUH O0BEKTOB U MPOLIECCOB OKPYKAKOLIEr0 MUpa

ANTOpUTMBI U IPOrPpaMMUPOBAHUE

3.1

OnpeneneHre BO3MOXKHBIX — PE3YJLTATOB  PadOThl  MPOCTEHIIMX — AJTOPUTMOB
VIOPABICHHUS MCIOJTHUTEISIMU U BBIYUCIUTENIbHBIX anroputMmoB. OmnpezeneHue

UCXO/IHBIX JJAHHBIX, [IPU KOTOPBIX alITOPUTM MOKET JaTh TPEOyeMblil pe3ylbTar

3.2

Oranbl pelieHus 3aj7ad Ha KomIbioTepe. SI3bik nporpammupoBaHus (Ilackans,
Python, Java, C++, C#). OcHOBHBIE KOHCTPYKLIMH A3bIKA MPOrpaMMUpOBaHus. Turb
JAHHBIX: 1IEJIOYUCIICHHbIE, BEILIECTBEHHBIC, CUMBOJIbHBIE, JlorH4eckue. BeTrienus.
CocraBublie ycnoBus. [{ukibl ¢ ycnoBuem. [ukisl no nepemennoi. Mcnonb3oBanue

Ta0IUI TPACCUPOBKHU
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PazpaboTka u mporpaMmHas peaju3alids aJrOpUTMOB PEHICHUs THIOBBIX 3aja4
0aszoBoro ypoBHs. [Ipumepsl 3amad: anroputmbl 00padOTKU KOHEYHOM 4YMCIIOBOM
MOCJICIOBATEILHOCTH (BBIYMCICHUE CYMM, MTPOU3BEICHUI, KOJIMYECTBA AJIEMEHTOB C
3a/JaHHBIMU CBOWCTBAMHM), QJITOPUTMbI aHAJIW3a 3alMCH YUCEI B MO3UIIMOHHOM
CHUCTEME CUMCIACHUSA, alrOPUTMbI PEHICHHUS 3aJad METooM mepedopa (IMOMCK
HauOoJIbIIero 00Iero AeauTeNst JBYX HATypaJbHBIX YHCEN, MPOBEPKA 4YMCIIa Ha

MPOCTOTY)

34

O0paboTtka CUMBOJIbHBIX JTAHHBIX. Bcerpoennsie (hyHKIIUU SI3bIKA




MPOrpaMMUPOBaHUS 11t 00PabOTKU CUMBOJILHBIX CTPOK

3.5

Tabnauunbie BeUYUHBI (MACCHUBBI). AJITOPUTMBI padOThI C 2JIEMEHTAMHU MacCHUBa C
OJIHOKPATHBIM IIPOCMOTPOM MACCHBA: CYMMHMPOBAHHE JJIEMEHTOB MACCUBA, MOACYET
KoJM4yecTBa (CyMMbI) DJIEMEHTOB MAaCCUBa, YJOBJIETBOPSIONIMX  33JIAaHHOMY
VCJIOBUIO, HAXOKJICHUE HauOOoJblIero (HAUMEHBIIEro) 3HAYEHUS DJIEMEHTOB
MAacCHBa, HAXOXKJICHUE BTOPOr0 IO BEIUYUHE HAUOONBIIETO (HAUMEHBIIETO)
3HAYCHMS], JIMHEWHBIA IOUCK DJIEMEHTa, IEePECTAHOBKA JJIEMEHTOB MAacCHBa B
oboparHom mopsianke. CopTupoBKa oOJHOMEpHOro wmaccuBa. IlpocTeie MeTOABI
COPTUPOBKH (HANpUMEP, METOJ] MY3bIPbKa, METO BbIOOpPA, COPTUPOBKA BCTABKAMH ).

[Toanporpammbl

HNubopmaninoHHbIE TEXHOJIOTUH

4.1

Ananu3 gaHHbiX. OCHOBHBIE 3aJaud  aHalIM3a JaHHBIX: MPOrHO3UPOBAHUE,
Kiaccudukanus, Kiacrepusanus, aHanau3 oTkiIoHeHud. [locinenoBarenbHOCTD
pellieHus: 3a/1a¥ aHaau3a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OUUCTKA M OIEHKA
Ka4yecTBa JaHHBIX, BLIOOP U (WJIM) MOCTPOCHUE MOJEIH, MPeoOpa30BaHUE JTaAHHBIX,

BH3yanu3alus JaHHbIX, UHTEPIIPETALUs PE3YIbTATOB

4.2

AHalu3 1aHHBIX C TOMOIIBIO DJIEKTPOHHBIX Ta0uIl. BeIuKucieHne CyMMbl, CPETHETO

apu(METUYECKOr0, HAaUOOJIBLIIIEr0 U HAMMEHBIIETO 3HAYEHUH TUana3oHa

4.3

KOMﬂbIOTepHO-MaTeMaTI/IHCCKHC MOJOCIIH. DTallbl KOMINBHOTCPHO-MATEMATHYICCKOTO
MOIOCIHPOBAHHUA: NMOCTAHOBKA 3add4H, pa3pa60TKa MOACIH, TCCTHPOBAHHEC MOICIIH,

KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAIU3 PE3YJIbTAaTOB MOJIETUPOBAHUS

4.4

YuciieHHOE peleHUe YPaBHEHHUH ¢ TOMOIILIO Mo100pa napameTpa

4.5

Tabnauuneie (pensiuoHHbie) 0a3bl JaHHbIX. Tabdauia — npeacraBlieHue CBEACHUR 00
onHoTUNHBIX o0bekTax. Iloie, 3ammck. Knrou tabnuuel. Pabora ¢ rorosoii 6a3oit
JaHHBIX. 3anoaHenue 0a3bl AaHHbIX. [loMck, copTUpoBKa U (punbTpaIus 3anuCei.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢ MapaMmeTpamMu. BeryuciasieMbie TOJIS B
3anpocax. Muororabiuunbie 0a3bl JaHHBIX. Tumbl CBs3ed MekAy TaOIUIIAMU.

3anpockl K MHOTOTAOIMYHBIM 0a3aM TaHHBIX

Jlns mpoBeieHUst €AMHOTO TOCY/1IapCTBEHHOTO dK3ameHa 1o undopmaruke (nanee - EI'D no
uH(pOpMATHKE) UCIIOJIB3YETCA MEpeueHb (Koau(uKaTop) npoBepsieMbIX TPeOOBaHUH K
pe3yJiibTaraM OCBOEHUS OCHOBHOI 00pa30BaTEILHON MPOrpaMMbl CPEAHET0 OOIIETO
00pa3zoBaHUs U YJIEMEHTOB COJIEPIKAHUSI.

Koz

TIPOBEPSEMOTO OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPEJIHETO 00IIETO
TpedoBaHMS oOpazoBaHus

[TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS




3HaTh (MOHUMATh)

1.1

[ToHnMaHue OCHOBHBIX MPUHIIUIIOB YCTPONUCTBA U (DYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB;
TEH/ICHLIUN Pa3BUTHS KOMIIbIOTEPHBIX TEXHOJIOTHI; BIIaZIcHUE
HaBbIKaMH PabOTBI C ONEPAIIMOHHBIMU CUCTEMAMH U OCHOBHBIMU
BUJAMU [IPOrPAMMHOT0 0OeCIeueHus i pelleHus: yueOHbIX 3a/1a4 110
BBLIOPAHHON CHICHHMAJIU3ALINT

1.2

Hanuuue npencrapiieHuit 0 0a30BbIX MPUHIIUIIAX OPraHU3AIUU U
(hYHKITMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH

1.3

[ToHuMaHuEe OCHOBHBIX MPUHIUIIOB JUCKPETH3ALUHU PA3TUYHBIX BUJIOB
nHpopManuu

1.4

[Tonnmanue 6a30BBIX AJTOPUTMOB 00PAOOTKH YMCIOBOM M TEKCTOBOM
nH(popManuu (3aMuch YUCE B MO3UIUOHHON CUCTEME CUUCIICHUS,
JEJIMMOCTD LIEJIbIX YHUCEIT; HAXOKACHHUE BCEX MPOCThIX YUCEIl B
3a/JaHHOM JTMana3oHe; 00padoTka MHOTOPA3PS/IHBIX LENbIX YHCET;
aHaJIN3 CUMBOJIbHBIX CTPOK U JAPYTHUX), AJITOPUTMOB ITOUCKA U
COPTUPOBKH

1.5

3HaHue (PYyHKIMOHAJIbHBIE BO3MOKHOCTH MHCTPYMEHTAILHBIX CPEJICTB
cpe/bl pa3paboTKu

1.6

Brnanenue OCHOBHBIMHU CBEICHUAMH O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpelCTBaxX co3/aHus U paboThl C HUMH

1.7

[ToHuMaHue BO3MOKHOCTEH U OrPAaHUYEHUI TEXHOJIOTUIA
MCKYCCTBEHHOTO

MHTEJUJICKTA B PA3JIMYHBIX 00J1aCTX; HAIMYUE NPEACTaBICHUN 00
UCIIOIb30BaHUHM UH()OPMAIIMOHHBIX TEXHOJIOTUI B Pa3IUYHbBIX
npodeccuoHanbHBIX chepax

1.8

Brajnenue TeopeTudecKuM anmnapaTtom, MO3BOJISIIOIIUM OCYIIECTBIISATh
NPECTABICHUE 3a[JaHHOTO HATYPAIBHOIO YUCIIA B PA3JINYHbIX
cucTeMax

CUMCJICHMSL; BBITIOJIHATL PE00pa30BaHuUsl JIOTMYECKUX BhIPAKEHUH,
UCIIOJIb3YS 3aKOHBI JIT€OPhI JIOTUKH; ONPENEIiaTh KpaTyallliuid My Th
BO

B3BEILIEHHOM rpade U KOJIMYECTBO MyTEH MEXK1y BEepIIMHAMHU
OPUEHTUPOBAHHOTO AlMKINYECKoro rpagda

VYmers

2.1

YMeHue ucnonb30BaTh KOMIIBIOTEPHO-MATEMATHUECKUE MOJICIH LISl
aHanu3a 00BbEKTOB U MPOIECCOB: (HOPMYIHUPOBATH LIEIb
MOJICJTMPOBAHUS, BBITIOJHATD aHAIU3 PE3YJIbTATOB, MOJYUEHHBIX B
XO0/1€ MOJIEIIMPOBAHUS; OLIEHUBATh a/IEKBATHOCTh MOJIEIIN
MOJIEIIUPYEMOMY OOBEKTY WIIH IIPOLECCY; MPEICTABISATh PE3Y/IbTAThI
MO/JICJIMPOBAHMS B HATJISITHOM BUJIE

2.2

YMmenue kiaccuuuupoBaTh OCHOBHbIE 331241 aHAIIN3A JJAHHBIX
(mporHo3upoBaHue, Kiaccupukaus, KIiacTepus3alus, aHaaus3
OTKJIOHEHHUH ); IOHUMATh MOCAEIOBATEIbHOCTh PEIICHUS 3a1a4
aHaJIn3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA
KaueCTBa JaHHbIX, BLIOOP U (WJIM) OCTPOCHUE MOIEIIH,
npeoOpa3zoBaHue JIaHHBIX, BU3yaIU3allUus JaHHBIX, UHTEPIIPETALUs
pe3yibTaToB

2.3

VYmenue onpenensate UHGOPMAIMOHHBIA 00bEM TEKCTOBBIX,
rpaduyecKkux v 3BYKOBBIX JIAHHBIX P 33JaHHBIX MapaMeTpax




JUCKPETU3alUH. Y MEHHE ONPEeIsTh CPEIHIOK CKOPOCTh Mepeaadn
JIaHHBIX, OLIEHUBATL U3MEHEHHUE BPEMEHH NEPEaadu IIPU U3MEHECHHUH
MH(GOPMAILIMOHHOI0 00beMa IAHHBIX M XaPAaKTEPUCTUK KaHala CBA3H

2.4

YMeHue cTpouTh K01, 00eCreHuBalONIMi HAUMEHBIITYH) BO3MOXKHYIO
CPEAHION JUTMHY COOOIIEHUS IIPH U3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHue ucnosib30Barh MPU PELICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHON
3aIUCH YUCENI, AITOPUTMBI ITOCTPOEHUS 3aIIUCH YHUCIIA B TO3ULIMOHHOMN
CHCTEME CHHUCIIEHHS C 3a/IaHHBIM OCHOBAHUEM U MOCTPOEHUS YHCIIa 110
CTpOKE, COojepIKaIllel 3alIUCh ATOTO YKUCIIA B MO3UIIMOHHOU CUCTEME
CUMCJICHHS C 33/JaHHBIM OCHOBAHUEM; YMEHUE BBITIOJIHSATh
apumMeTnyeckue onepaltu B NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS

2.6

YMeHue CTpouTh JOrMuecKoe BhIpaKEHHUE B TU3LIOHKTUBHOU U
KOHBIOHKTHBHOW HOPMAJIbHBIX (hOpMax 1o 3a1aHHOM Tadiuie
MUCTUHHOCTH; UCCJIe/10BaTh 00J1aCTh HCTUHHOCTH BBICKA3bIBAHMS,
COJIEPIKAIIIEro MEPEMEHHBIE; PEIaTh HECIOKHBIC JIOTHUYECKHUE
ypaBHEHHUS

2.7

YMeHue peniath alrOPUTMHUECKHUE 3a/1a4H, CBSI3aHHbBIC ¢ aHATTM30M
rpadoB (3a7a4u NOCTPOCHUSI ONTUMATBHOTO MYTH MEIKIY BEpIIMHAMU
rpada, onpeaeneHus: KOJIMYECTBA PA3THUUHBIX MYTEH MEXKITY
BEpPUIMHAMH OPUEHTUPOBAHHOTO AIMKIMYECKOT0 rpada)

2.8

YMeHue ucnonb30BaTh A€PEBbs MPU aHAIU3E U IOCTPOCHUHU KOJI0B U
JUIs TIpeicTaBIeHust apu(METHUECKUX BhIPAKEHUM, IPU PEILICHUN
3a/1a4 MOMCKA U COPTUPOBKHU; YMEHHUE CTPOUTh JIEPEBO UTPHI 110
3aJJaHHOMY QJITOPUTMY; pa3padaTbiBaTh U 0OOCHOBLIBATh
BBIMTPBIIIHYIO CTPATErHIO UI'Pbl

2.9

VMeHHe aHaTM3UpOBaTh AJITOPUTMBI C UCIIOIL30BAHUEM TaOIUI]
TPACCUPOBKU; ONpelesaTh 0e3 HCI0Nb30BaHNUS KOMITBLIOTEpA
pe3ybTaThl BBITOIHEHHS HECIOKHBIX ITPOrpaMM, BKIHOYAOIINX
LMKJIbl, BETBJIEHUS U MOANPOrPAMMBI, IPH 3aJaHHBIX UCXOAHBIX
JTAHHBIX

2.10

YMeHnue onpenensTh Cl0KHOCTh U3yYaeMbIX B Kypce 0a30BbIX
aITOPUTMOB (CYMMMPOBAHHE JIEMEHTOB MacCUBa, COPTUPOBKA
MacCHBa, NePeOOPHbBIC AJITOPUTMBI, JIBOMYHBII MOUCK) U IPUBOJIUTh
HNpPUMEPbI HECKOJIBKUX AJITOPUTMOB PA3HOM CJIOKHOCTH JUISL PEIICHHUS
OJIHOM 3a1a4u

2.11

Brnajnenue yHuBepCalbHBIM SI3bIKOM IPOTrPAMMUPOBAHUS BBICOKOTO
ypoBus ([Tackans, Python, Java, C++, C#), npencraBieHusiMu o
0a30BbIX THIIAX JAHHBIX U CTPYKTYPAX JAHHBIX; YMEHHE UCIIOJIb30BATh
OCHOBHBIE YIPABJISIONINE KOHCTPYKIIMU; YMEHHE OCYIIECTBIISTh
aHaJIN3 TPEJIJI0KEHHOM MPOTPAMMBI: ONIPEEIISTh Pe3yJbTaThl PpadOThI
NpPOrpaMMbl IIPH 3a/1aHHBIX UCXOAHBIX JJAHHBIX; ONPE/ICNISITh, IPHU
KaKUX UCXO/IHBIX JAHHBIX BO3MOIKHO MOJyUYEHUE YKa3aHHBIX
pe3yJbTaTOB; BLISBISTH JaHHBIEC, KOTOPbIE MOT'YT IPUBECTH K OMIMOKE
B pabote nporpaMmsl; GOPMYIUPOBATE NPEIUIOKEHUS 110 YITYUIICHUIO
NPOrpaMMHOI0 KoJia

2.12

YMeHnue peann3oBbIBaTh HA BEIOPAHHOM U1 U3YUEHUS SI3bIKE
nporpamMmmupoBaHus Beicokoro yposus (Ilackans, Python, Java, C++,
C#) TunoBbie anropuT™Mbl 0OPA0OTKU YUCEIT, YUCTIOBBIX
MOCJE/I0BATEIbHOCTEH U MACCUBOB: MPEJCTABICHUE YUCIIA B BUJIE
Habopa MPOCTHIX COMHOXKHUTENICH; HAXO0KIEHUE MAKCUMaIbHON




(MUHUMAJTBHON) 1IU(PBI HATYPAIBHOTO YUCJIA, 3aITMCAHHOTO B CUCTEME
CUMCJIEHHS ¢ OCHOBaHUEM, HerpeBbiinaoium 10; BeluucieHune
0000IIEHHBIX XapPAKTEPUCTUK HIEMEHTOB MAaCCUBA WM YUCIIOBOM
MOCJE/I0BATEILHOCTH (CYMMBbI, TIPOU3BEIEHHS CPEIHETO
apu(MeTHYeCcKoro, MUHUMAJIBHOTO U MAKCUMAIIBHOT'O DJIEMEHTOB,
KOJIMYECTBA JIEMEHTOB, Y/IOBJIIETBOPSIONIUX 3aJAHHOMY YCJIOBHIO);
COPTUPOBKY JIEMEHTOB MAaCCUBA; YMEHUE UCIOJIL30BaTh B
nporpammax JaHHbIE PAa3INYHbIX TUIIOB C YYETOM OTPaHUYCHUN Ha
JIMAMa30H UX BO3MOMKHBIX 3HAYEHUN, IPUMEHSThH NIPU PEILECHUU 3a1a4
CTPYKTYPBI JaHHBIX (CIUCKHU, CIIOBAPH, CTEKU, OYEPE/IH, JIEPEBHS);
NPUMEHSITh CTAHIAPTHBIE U COOCTBEHHBIE MOAIPOrPaAMMBbI IS
00padOTKH YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIb30BAThH
npu pazpadoTKe nporpaMm OUOIHOTEKH MOANPOrPaAMM; YMEHUE
UCIIOJIb30BAaTh CPEACTBA OTIIAAKU IIPOrpaMM B Cpee
NpOrpaMMHUpPOBAHUS

2.13

YMeHue ucnonb30BaTh MEKTPOHHbBIE TAOIUIIbI I aHAIIU3A,
npeacTaBieHust 1 00padOTKM TaHHBIX (BKJIOYAs BEIOOP ONTUMAILHOTO
pelieHust, moa00p JIMHUU TPEH/a, PEIICHUE 33/1a4 [IPOrHO3UPOBAHMS);
YMEHHE UCI0JIb30BaTh TA0IUYHBIC (peNaiMOHHbIE) 0a3bl JAHHBIX U
CHPABOYHbBIE CUCTEMBI

2.14

YMeHue opraHu30oBbIBaTh JIMYHOE MH(GOPMALIMOHHOE IIPOCTPAHCTBO €
UCIIOIb30BAaHUEM PA3IUYHBIX CPEACTB HU(PPOBBIX TEXHOIOTHIi;
NOHUMaHUE BO3MOKHOCTEN HU(DPOBLIX CEPBUCOB rOCYAAPCTBEHHBIX
yeayr, TUGPOBBIX 00pa30BaTE/IbHLIX CEPBUCOB

[lepeuennb dr1eMeHTOB coaepikanus, nmposepsembix Ha EI'D no undopmaruke

Kox

[TpoBepsieMblii 2JIEMEHT COIepIKAHMS

[{udpoBas rpaMOTHOCTH

1.1

OCHOBHBIC TCH/ICHLIMH PAa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH.
[TapannenbHbie BIMUCICHHS. MHOTONPOIECCOPHBIE CUCTEMBI.
PacnpeneneHHbie BBIMHCIUTEIbHBIE CUCTEMbI U 00padoTKa 00JIBIINX JTAHHBIX

1.2

[TpuHIMIIBI TOCTPOCHMS U aMapaTHBIE KOMITIOHEHTBI KOMILIOTEPHBIX CETEH.
Cetessie nnpotokosbl. Ceth MHTEpHET. Anpecanus B cetu MUHTEpHET.
[Tpotoxonsl crexka TCP/IP. Cucrema nomenusix umeH. Paznenenue IP-cetu na
IIOJICETH C IIOMOILBLIO MACOK I0JICETEN

1.3

®daiinosas cucrema. [louck B dainoBoit cucreme. [Ipunnunel pazmenieHus u
uMeHoBaHus (ainoB B noiaroBpemeHHol namstu. [Hladnons! pis onucanus
rpynn ¢aiinon

1.4

CxopocTh nepeauu JaHHBIX. 3aBUCUMOCTh BPEMEHU TIEpe/1avu OT
UHGOOPMAIMOHHOI0 00beMa JAHHBIX U XAPAKTEPUCTUK KaHasa CBA3H

1.5

[Iudposanue naHHbIX. CHMMETPUYHBIE U HECUMMETPHUYHbBIC IIU(PHI.
Tudpse npocroii 3amensl. [Hudp Lezaps. udp Bukenepa. Anropurm
mudpoBanusi RSA

1.6

Ko/b1, no3Bosisitoniue 00HapyKMBaTh U UCNIPABJIATH OLIMOKHU, BOSHUKAIOIINAE
npu nepeaave aaHHbiX. Paccrosiuue Xammunra. Kogupoanue ¢




nosropeHueM 0uToB. Koasr XoMmMmuHra

Teopernyeckue 0CHOBLI HH()OPMATUKA

2.1

JIBouuHoe koupoBaHue. PaBHOMEpHbBIE U HEPABHOMEPHBIE KO/IbI.
JlekoaupoBaHue cOOOIEHUH, 3aITMCAHHBIX C TTOMOIILIO HEPABHOMEPHbBIX
ko108, YcnoBue ®ano. [locTtpoeHue 01HO3HAYHO AEKOIUPYEMBIX KOJOB C
MOMOIIBIO JIEpEBa

2.2

Teoperudeckue noaxosl K OLEHKE KojinyecTBa uHpopmaruu. EauHuiibi
U3MEpeHus KouuecTBa uHGopmaruu. AndaBUTHBIN MOX0/1 K OIIEHKE
KoJiu4yecTBa MHMopMalui. 3aKOH aTMTUBHOCTH UH(popmaruu. @opmyiia
Xaptinu. Uadopmanus u BepositHocTb. @opmyina [llennona

2.3

Cucrembl cuucieHus. Pa3BepHyTas 3anUCh LEIbIX U APOOHBIX YHCEN B
[MO3UIIMOHHOM cucTeMe cuucieHus. CBONCTBA MO3UIIMOHHOM 3alIMCH YHUCTIA;
KOJIM4ECTBO LU(Dp B 3aMUCH, MPU3HAK JECTUMOCTH YUC/Ia HA OCHOBAHUE
CUCTEMbI CHUCIICHHS. AJITOPUTM MEPEBOAA LIEIOT0 Yucia u3 P-u4Hoit
CUCTEMbI CUUCIIEHHS B IECATHYHYIO. AJITOPUTM NIEPEBOJIa KOHEYHOM P-nuHoit
JIpoOM B JECATUYHYIO. AJITOPUTM MEPEBOJIA 1IEJI0T0 YUCIA U3 IECATUYHON
cucteMbl cuuciienus B P-uunyto. [lepeBos koHeuHoit necsaTuuHoi qpodu B P-
n4Hy10. /[BouuHas, BOCbMEpPUYHAS U IIECTHAIIATEPUYHAS CHCTEMBI
CUMCJICHHUS, CBA3b MEKY HUMH. Apu(METHUESCKUE ONEPALIMK B MO3UIIHOHHBIX
CHCTEMAX CUHCIECHHS

2.4

Tpouunas ypaBHOBemeHHas cuctema cuucineHnud. J[Bouyno-aecaruynas
CcHUCTEMA CUUCIIEHUS

2.5

Koauposanue tekctoB. Koguposka ASCIL. OgHnobaiiTHBIE KOTUPOBKH.
Crangapt UNICODE. Koauposka UTF-8. Onpeaenenue nupopmanmoHHOTO
00beMa TEKCTOBBIX COOOIIEHUH

2.6

Koaupoanue uzobpaxenuii. Ouenka nHGOpMaIMOHHOTO 00bEMa
rpau4ecKuX JaHHBIX MPU 33JaHHBIX Pa3pEIleHUH U I1yOHHe KOJUPOBaHUs
usera. l{BeToBbIe MOIEIH.

Koauposanue 3Byka. Ouenka uHGOPMAIIMOHHOTO 00beMa 3BYKOBBIX JIaHHBIX
NPU 33JJaHHBIX YAaCTOTE JUCKPETU3ALMU U PA3PSITHOCTH KOAUPOBAHUS

2.7

Aunrebpa noruku. [Touarue Beicka3zbiBanusi. Boicka3biBaTeabHbIE (POPMBI
(npeaukarsl). KBaHTOPBI CYIIECTBOBAHMS U BCEOOIIHOCTH.

Jloruueckue oneparuu. Tabnuibl ICTUHHOCTU. JIoruueckue BeIpaKeHUS.
Jlornueckue ToxkaectBa. Jloruyeckue onepaiuu U orneparu Haj
MHOKECTBAMM.

3aKoHbI aNreOpbl JOTUKU. DKBUBAJICHTHBIE PE00Pa30BaHUS JTOTUYECKUX
BbIpakeHuil. Jloruueckue ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue GpyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3BMOKHBIX JIOTHYECKUX
(byHKIIUIA OT KOJUYECTBA apTyMEHTOB.

Kanonunueckue (hopMbl JIOTHYECKUX BbIPAKECHUN

2.8

CoBepiieHHBIE TU3bIOHKTUBHBIE KOHBIOHKTHBHBIE HOPMaJIbHbIE (DOPMBIL,
QITOPUTMBI UX MOCTPOCHHS MO TAOIMIEe ICTHHHOCTH

2.9

Jloruueckue ayieMeHThI B cocTaBe KoMmibiorepa. Tpurrep. Cymmarop.
Muoropaspsaueiii cymmarop. [loctpoeHue cxeM Ha JIOrM4eCKHUX dJIeMEeHTax
0 33/JAaHHOMY JIOTMYECKOMY BBIPAXKEHHIO. 3aMUCh JIOTMYECKOT0 BhIPAKEHUS
10 JIOTUYECKON CXeMe

2.10

Mopenu u moaenupoBanue. [lenu monenupoBanus. AJeKBaTHOCTb MOJIENH
MOAEIUPYEMOMY 00BEKTY WIH mpoiieccy. PopManusanus nNpuKIagHbIX 3a/1a4.
[IpencraBienue pe3yabTaTOB MOACIUPOBAHUS B BU/IE, YI00HOM 111
BOCIIpUATHS YesioBeKoM. [ paduueckoe npecraBiieHHe TaHHbIX (CXEMBI,




TaOJuLIbl, rpahuKm)

2.11

[IpencraBieHue HEIbIX YUCET B AMSATH KOMITbIOTEpA. OrpaHH4YeHHOCTD
JIMana3oHa Yuces Npu OrpaHUYCHUN KOJudecTBa pa3psios. [lepenonnenue
pa3psiiHOH ceTku. be33HakoBbIe U 3HAKOBBIC TaHHBIEC. 3HAKOBBLIN OUT.
JIBOMYHBIH JIOTIOJTHUTEIBLHBINA KOJ1 OTPULIATEIBHBIX YUCE]T.

[ToOGuToBbIE NMOrHUecKue onepauuu. Jloruueckuii, apudMeTUHIECKHIl 1
nukindeckuil capuru. [undpoBanue ¢ nomoiibo MOOUTOBON ONepalvu
"ucknouarouee 1JIN"

2.12

Hpeﬂ,CTaBHCHI/IC BCIICCTBCHHLIX YHCCI B [TIAMATH KOMIIBIOTEPA. 3H3.‘-1&LL[3.5[
HacTh M NOPAJOK HMCIIA. I[manam}i 3HAYEHHI BCHICCTBCHHBIX YHUCECIIL.
HpOﬁﬂeMbl XpaHCHHA BCUICCTBCHHLIX YHCECI, CBA3aHHBIC C OTPAHHYCHHUCM
KOIHYCCTBA pa3psaa0B. Brinonnenue onepaum‘-’i C BCUIECTBCHHBIMH YHUCIIAMH,
HAKOIUIEHHE OIIHO0K IPpH BBIYHCIICHUAX

2.13

['padwi. OcHoBHbIE OHATHS. Buabl rpadoB. Onucanue rpadoB ¢ NOMOIIbIO
MaTpPHULl CMEXKHOCTH, BECOBLIX MATPHUL], CIIUCKOB CMEKHOCTHU. Perienue
AITOPUTMHUYECKUX 3a/1a4, CBSA3aHHBIX C aHAJIU30M TpadoB (IIOCTPOSHUE
ONTUMAILHOTO MYTH MEXKAY BepiiuHamu rpada, onpe/ieieHue KoIu4ecTBa
Pa3IMYHBIX MyTeil MEKIY BEPIIMHAMUA OPUEHTHPOBAHHOTO ALIUKIIUYECKOTO

rpada)

2.14

Jepesbsi. bunapnoe aepeso. JlepeBbs noucka. CrnocoObl 00x0/1a 1epena.
[IpencraBienue apudMeTHIECKUX BIPAKEHUN B BUJIE JEPEBA.
Wcnons3oBanue rpadoB U AEPEeBLEB NP OMMCAHUU 00BEKTOB U MIPOLIECCOB
OKPY’KaIOILIEro Mupa

2.15

JIMCKpETHBIE UTPBI IBYX UI'POKOB € MOJIHON uH(popmarmeit. [Tloctpoenue
JiepeBa nepedopa BapHMaHTOB, OMTUCAHUE CTPATETMU UTPhI B TAOIUYHON (hopme.
BhIurpobliiHbie U NIPOUTPBINIHbIE MO3UIIMH. BHIMTPBILIHbIE CTPATErHH

2.16

CpencTBa HCKYCCTBEHHOTO UHTe/UIeKTa. Mnentudukamnus u nouck
n3o0pakeHuii, pacno3HaBanue jauil. Mcnonb3oBaHue METO10B
MUCKYCCTBEHHOI'O MHTE/UICKTA B 00y4aronmx cucremax. Mcnonb3oBanue
METOJI0B UCKYCCTBEHHOTO MHTEIIEKTa B poboToTexHUKe. IHTepHeT Beniei.
Heliponnsie cetu

AJITOPUTMBI M IPOTPAMMHPOBAHUE

3.1

®opmanuzaius noHATHs anropurMa. Mammmia TelOpuHTa KaKk yHUBEpcaibHas
MOJIEJIb BEIYMCICHUH

3.2

OrneHka COXKHOCTH BhIYUCTICHUH. BpeMs paboThl 1 00beM HUCTIONB3YEMOI
HaMsiTH, UX 3aBUCUMOCTh OT pa3Mepa UCXOAHbBIX JlaHHbIX. OlieHKa
ACHMMTOTUYECKON CJI0HOCTH aJrOPUTMOB. AJITOPUTMBI TTOJTUHOMHUANILHOM
cnoxkHoctH. [lepebopubie anroputmsl. [Ipumepsl pa3nuyHbBIX aIrOPUTMOB
peleHus OHOU 3a/JauM, KOTOPbIE UMEIOT PAIUYHYIO CJIOKHOCTh

33

Ornpenenenue BO3MOKHBIX PE3YJIbTaTOB PadOThI MPOCTEUIIINX AJITOPUTMOB
YIIPABJICHUS UCIIOJIHUTENISIMU U BRIUUCIUTEILHBIX aJIFOPUTMOB. Onpeieienue
UCXOJHBIX JJAHHBIX, IIPU KOTOPBIX aITOPUTM MOKET J1aTh TpeOyeMbIil
pe3yibTar

34

AnroputMbl 00padOTKH HATYPAIbHBIX YUCEN, 3aITUCAHHBIX B MO3UIIHOHHBIX
CUCTEMax CUUCIICHUS: pa30ueHHe 3alMCH YUCIIa HA OTAEIbHbIE LHUDPBI,
HAXO0XK/IEHUE CYMMBI U IIPOU3BeICHUs U, HAXOKICHUE MAKCUMAILHOM
(MUHUMaTBLHON) TTU(DPBI.

[IpencraBienue yucia B BUjie HaAOopa MPOCTLIX COMHOKHUTENEH. AJITOPUTM
ObICTpOro Bo3BeAeHUs B cTeneHb. [loucK MpocThiX YKces B 33JaHHOM
JIMAMa30He ¢ MOMOIIbIO anropurMa "pemero Jparochena’




3.5

MHoropaspsiiubie HEeble YKCIIa, 3aa4 JUIMHHON apuMETUKH

3.6

SA3bik nporpammupoBanus ([Tackans, Python, Java, C++, C#). Tunsl 1anHbIX:
LEJIOUUCIICHHbIE, BEIIECTBEHHBIC, CAMBOIIbHBIE, JIOTHYeCKUe. BeTBnenus.
Cnoxuble ycnoBust. [{ukiel ¢ ycmoBuem. [{[ukiibl no nepeMeHHOI.

O06paboTka naHHbIX, XpaHsiuxcs B (ainax. TexcroBbie U 1BOMYHbIE (haiibl.
daiinosslie nepeMeHHbIe ((haiaoBbie ykazatenu). Yrenue u3 ¢aina. 3anuce B
(haiin.

Pa30uenue 3anauu Ha noazaaauu. [loanporpammel (mpoueaypsl U GyHKIUK).
Hcnonb3oBanue ctanaapTHON OMOJIMOTEKH S3bIKA TPOrpaMMUPOBAHUS

3.7

Pexypcusi. PekypcuBHbie nipouenypsl U Gpyukuuu. Mcenonbs3oBanue crexa s
OpraHU3allui PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsie MeToabl. TouHOE U IPUOIMIKEHHOE pellieHus 3a1a4u. YucinenHnoe
pelIeHUue ypaBHEHHI ¢ TOMOIIBIO TI0/100pa napaMmerpa. YucaeHHbIE METO/IbI
pelleHus ypaBHeHHit: MeTo1 nepebopa, MeTo | OJIOBUHHOTO JIETICHHS.
[TpubnmxeHHOe BLIMUCICHUE IJIMH KPUBBIX. Bboluuciaenue miomanen Guryp c
MOMOIIBIO YUCIIEHHBIX METOIOB (METO/I MPAMOYTOJIbHUKOB, METO/1 TPANEIUiA).
[Touck makcumyma (MUHUMYMA) (PYHKLIMHM OJTHOW MEPEMEHHON METOI0M
MOJOBUHHOT'O JICJICHUS

3.9

O06paboTka CUMBOJIBHBIX JIaHHBIX. BecTpoeHHbIE (DYHKIIUN A3bIKA
POrpaMMUPOBaHUS 111 00pabOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBbI
00paboTKN CUMBOJILHBIX CTPOK: MOJICYET KOJIMUECTBA MOSBJICHUH CUMBOJIA B
CTpOKE, pa30ueHne CTPOKH HA CJI0BA IO MPOOEIbHBIM CUMBOJIAM, ITOUCK
MOJICTPOKH BHYTPHU JIAHHOM CTPOKH, 3aMEHA HAWJICHHOM MOJICTPOKH Ha
JPYIYIO CTPOKY.

["eHepaiius Bcex ClIOB B HEKOTOPOM anaBuTe, yI0BICTBOPSIONIMX 33 JaHHBIM
orpannueHusiM. [IpeoOpa3zoBanue ynciaa B CHMBOJILHYIO CTPOKY M 00paTHO

3.10

MaccuBbl ¥ nocie10BaTeNbHOCTH yncell. Beruncnenue 000011IeHHEBIX
XapaKTEPUCTUK FIEMEHTOB MAaCCHBa WIJIM YUCIIOBOH MOCIIEA0BATEIbHOCTH
(cyMMBI, TPOU3BEICHUS, CPEIHEr0 apU(PMETHUECKOTr0, MUHUMAJIBHOTO U
MaKCHMAJIbHOTO DJIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, YI0BIETBOPSIOLINX
3aJIaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aIaHHOTO 3HAYEHUS B MACCUBE.
AnropurMsl paboThI € MJIEMEHTAMU MACCHBA C OJIHOKPATHBIM IIPOCMOTPOM
maccuBa. COpTHPOBKA 0JIHOMEPHOro MaccuBa. [IpocTeie MeTO/1bI COPTUPOBKHU
(MeTon my3bIpbKa, METO1 BbIOOpA, cCOpTUPOBKA BcTaBKaMu ). COpTUpOBKa
ciusinueM. breictpas coptupoBka maccuBa (anroput™ QuickSort). JIBonuHbli
MOUCK B OTCOPTHPOBAHHOM MACCHBE

3.11

JIBymepHbie MacCUBbI (MATpUIlbl). ANTOpUTMBI 00PAOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aII0JIHEHHE JIBYMEPHOT'0 YUCIIOBOIO MAaCCHUBA 10 33 JaHHBIM
HpaBuaM, MOUCK JIEMEHTA B IBYMEPHOM MAcCCHBE, BLIYMCIEHUE MAKCUMYyMa
(MUHMMYMa) U CyMMBbI DJIEMEHTOB JIBYMEPHOTO MACCHUBA, IEPECTAHOBKA CTPOK
U CTOJIOIOB JIBYMEPHOI'O MaccHBa

3.12

CrnoBapu (accolMaTUBHBIE MACCUBBI, OTOOpaKeHUs ). XII-Ta0THIbI.
[Toctpoenue anaBUTHO-4ACTOTHOTO CIIOBAPS VIS 33/IaHHOTO TEKCTa

3.13

Crexu. AHaJIM3 MPaBUILHOCTH CKOOOYHOTO BhIpaKeHUs. Bbiuucnenue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aIIUCAHHOTO B MOCTHUKCHOUN (hopme.
Ouepenu. Mcrnonp3oBanue ouepeiu AJis BPEMEHHOT0 XpaHEHHs! TaHHBIX

3.14

AunroputMmsl Ha rpadax. [ToctpoeHne MUHMMAIBLHOTO OCTOBHOTO JIEpEBA
B3BEILIEHHOTO CBSI3HOIO HEOPUEHTUPOBAHHOTO Trpada. KonuuecTtBo
Pa3IMYHBIX MyTeil MEKIY BEPIIMHAMUA OPUEHTHPOBAHHOTO ALIUKIIUYECKOTO
rpada. Anroputm J{elKCTphI




3.15

JlepeBbsi. Peanu3zanus aepeBa ¢ MOMOIILIO CCUIOYHBIX CTPYKTYp. /{BouuHbIE
(bunapusie) nepesbs. [locTpoenue nepesa it 3aJaHHOTO apUPMETUIECKOTO
BbIpakeHus. PekypcuBHbIe aJIrOpuTMbI 00X01a aepesa. Mcnosb3oBanue cTeka
U ouepenu st 00X0/1a nepena

3.16

Jlunamuueckoe nporpaMMUpOBaHUE KaK METO/I PEIICHUS 3a1ay C
COXpaHEHUEM MTPOMEKYTOUHBIX Pe3YyJIbTAaTOB. 3a/1a4H, PELIAEMBbIE C ITOMOULIBIO
JIMHAMHUYECKOI0 MPOrpaMMHUPOBAHHUSA: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIHIA,
[IO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/[a4l ONTUMHU3ALUH

3.17

[Tonsarue 00 00BLEKTHO-OPUEHTUPOBAHHOM NTPOTrpaMMUpPOBaHUU. OOBEKTHI 1
Kiaccel. CBOMCTBA M METOABI 00BEKTOB. OOBLEKTHO-OPUEHTUPOBAHHBIN
ananu3. Pa3paboTka nporpaMm Ha OCHOBE 00bEKTHO-OPUEHTUPOBAHHOTO
nojxona. Mukancynsiius, HacneqoBaHue, noiuMophusm

WNudopmarinoHHbie TEXHOJIOTUH

4.1

Ananu3 naHHbiX. OCHOBHBIE 3a/1a4d aHAJIM3a JAHHBIX: POTHO3UPOBAHUE,
Kiaccudukanus, KjiacTepusanus, aHaiu3 oTkaIoHeHuii. [locnenosatenbHOCT
pellieHUsI 3a7a4 aHAJIU3a JJaHHbIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U
OlIEHKA KaueCTBa JAaHHBIX, BLIOOP U (MJIM) MOCTPOCHUE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YyaJlIu3alus JaHHBIX, HHTEPIIPETAIUs
pe3ynbTatoB. [Iporpammubie cpenctBa u MHTepHeT-cepBuch 11 00padoTKu
U NIPEJICTABJICHUS JaHHBIX. bosbiue ganueie. MammnHoe o0ydyeHue

4.2

AHanu3 JaHHBIX C TOMOUIBIO YJIEKTPOHHBIX Tabuil. Boiuucienue cyMmsl,
cpeaHero apu(pMeTHIeCKOro, HaudOJbIIEr0 (HAMMEHbIIET0) 3HAYCHUS
nuana3oHa. Beruucienue koddGhuiimeHTa KOppeisiiuu IByX Ps10B JIAHHbIX.
[TocTpoenue crondUaThIX, IMHEHYATHIX M KPYroBbixX quarpamm. [Tocrpoenue
rpadukoB ¢pyukiui. [Tondop muHuM TpeHaa, peleHue 3a1a4
HOporHo3upoBanud. Pelenue 3a/1a4 ONTUMU3ALUU C [IOMOILBIO AIEKTPOHHBIX
TabnuL
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Jluckperusanus npu MaTeMaTHYECKOM MOCIUPOBAHUU HENPEPBIBHIX
npoiieccoB. MoaenupoBanue aBuxkeHus. MoaenupoBanue OMOIOrHYECKUX
cucteM. MaTtemaruyeckue MoJIe/Iu B YKOHOMUKe. BoIYMCIUTEIbHbBIE
IKCHEPUMEHTHI ¢ MojiesiMu. OOpadoTka pe3ysibTaToB IKcnepuMenTa. Metoa
HaUMEHbIINX KBaApaToB. OLIEHKA YHCIOBBIX MAPAMETPOB MOJICTUPYEMBIX
00BEKTOB U MpoleccoB. BoccTaHOBIIEHUE 3aBUCUMOCTEH 110 pe3yJibTaTaM
DKCIIEPUMEHTA

4.4

Beposraoctaeie mojaenu. Metoasl Monte-Kapio. Umutanimonnoe
MoaeupoBanue. CUCTEMbI MACCOBOTO OOCTYKMBAHUS

4.5

Tabnuunbie (pensiuroHHbIe) 0a3bl JaHHBIX. TabauIa - peacTaBIeHUE
cBeJiennit 06 ogHoTunHLIX 00nekTax. Ilone, 3anuce. Koy tabnuie:. Pabora
¢ roToBOM 0a30i1 naHHbIX. 3anoaHeHue 06a3bl qaHHbIX. [louck, copTUpOBKa 1
(bunbTpanus JaHHBIX. 3aMpPOCkl HA BLIOOPKY JaHHBIX. 3aMpOChI ¢
napaMmeTrpamu. Beraucisiemblie 1noJis B 3arnpocax. MHororadauyunbsie 0asbl
JnaHHbIX. Tunel cBs3ei mexay Tabnuiamu. Buenrnuii kiroy. [lenoctHOCTh
0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JUYHBIM 0a3aM JaHHbIX

4.6

TekcroBslit iporeccop. CpeacTBa NOMCKA U AaBTO3aMEHBI B TEKCTOBOM
nponeccope. CTpyKTYpUpOBaHHBIE TEKCTOBBIE JOKYMEHThI. CHOCKH,
ornasnenue. [IpaBuna UMTUPOBAHUS UCTOYHUKOB M O(hOPMIICHUS
oubnrorpadguuecKux CCbUIOK




YUYEBHO-METOJUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JISI YYEHUKA

» Uadopmaruka. 10 xknacc. bocosa JI.JI., bocoa A.FO. ObmecTBo ¢
OorpaHu4YeHHOU O0TBETCTBEHHOCTHIO « BUHOM. Jlabopatopus 3HaHUIT»;
Axnuonepnoe obmectBo «M3natensctBo «lIpocsenienuer

* Uadopmatuka. 11 xmace. bocosa JI.JI., bocoa A.}O. ObmecTBo ¢
OorpaHu4YeHHOU O0TBETCTBEHHOCTHIO « BUHOM. Jlabopatopus 3HaHUIT»;

AKHHOHepHDe OﬁH.lGCTBD «H31arenbCcTBO ((HpDCBeIJ_IeHHe))

METOJAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA
Nudopmartuka. bazossiit yposenb. 10—11 kmaccel. MeToguueckoe mocooune»

JI. JI. bocoBa, A. KO. bocosa

IHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCbBI CETH
UHTEPHET

Enunas xomnekius mudpoBeix 00pa3oBaTeNbHBIX pecypcoB (school-
collection.edu.ru)

denepanbHbIN EHTP HHHOPMAITMOHHO-00pa3oBaTeabHBIX pecypcoB (DPLIMOP)

(fcior.edu.ru)






