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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o mH(pOpMaTUKE Ha YPOBHE CPEIHEro OOLIEro 0Opa30BaHUA
Na€T MpeAcTaBICHUE O LEeNsAX, oOleill crpareruu OOy4YeHUs, BOCHUTAHUS U
pa3BuTusl oOydaromuxcs cpeAcTBaMu ydeOHoro mpeamera «MHpopmaThka» Ha
0a30BOM YypOBHE, YCTaHAaBIMBAET 00s3aTeIbHOE MPEIMETHOE COJCpXKAaHUE,
IpEeIyCMAaTPUBAET €ro CTPYKTYpPHpPOBaHUE IO pa3jieiaM U TeMaM, OMNpeeliseT
pacnpeeNnieHre ero no kKiaccam (rogam U3yyeHust).

[TporpaMma 1o MH(GOpPMATHKE ONpPEAEIAEeT KOJIUUECTBEHHbIE U KaU€CTBEHHBIE
XapaKTepUCTUKU Y4eOHOTO MaTepHasa JIjs KaXJI0To roja U3yueHusi, B TOM YHUCIIE
JUISL COAEPKATEeNIbHOTO HAMNOJHEHHsI Pa3HOr0 BHUAAa KOHTPOJS (MPOMEKYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiseTcs
OCHOBOM JIIl COCTaBJICHHSA AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TUTAHUPOBAHMSI Kypca YUHTEIIEM.

NudopmaTuka Ha ypoBHE CpEAHETO O0IIEro 00pa30BaHUs OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYyHOM JUCUMIUIMHBI, HU3ydarouen
3aKOHOMEPHOCTH IPOTEKAaHUS U BO3MOKHOCTH aBTOMATU3ALMUA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  O0IaCTH  TpPUMEHEHUS  HMH(DOPMATHUKH, TPEXKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLUAIbHYIO ChEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIbHOCTH.

Kypc uHpopMaTukun Ha ypOBHE CpeAHEro oOuiero oOpa3oBaHUs SIBIAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKM OOyYarommxcsi B o0jacTu
UHPOpPMAaTUKU U  HUH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJIOTUH, OH
ONMpaeTcsl Ha cojAepxkaHue Kypca HH(POPMATHUKU YpPOBHS OCHOBHOTO OOLIETO
oOpa3oBaHMsi HW  ONBIT  IOCTOSHHOTO  TPUMEHEHUs  WHPOPMAIMOHHO-
KOMMYHHUKAIIIOHHBIX ~ TEXHOJIOTWMH, AT  TEOPETUYECKOE  OCMBICICHHE,
MHTEPHPETALNIO U 0000LIEHUE ITOTO ONBITA.

B conepxxanun yuebHoro mpenmera «MHdopmaTtuka» BBIIEHSIOTCS YETHIPE
TEMaTHUYECKHX pa3era.

Pasmen «lludpoBas rpamMOTHOCTBE» OXBAaThIBA€T BOIPOCH yCTPOMCTBA
KOMIBIOTEPOB M APYTUX JJIEMEHTOB [H(POBOTO  OKPYKCHHsS, BKIIOYAs
KOMIBIOTEPHBIE CETH, UCTIOJIb30BAHUE CPEJCTB ONEPALMOHHON CUCTEMBI, paboTy B
cetu MHTepHET M MCHOJb30BAaHUE WHTEPHET-CEPBUCOB, HH(POPMAIIMOHHYIO
0€3011acCHOCTb.

Paznen «Teoperuueckue OCHOBbI HH(POPMATUKH» BKJIOYAeT B ceOs
NOHSATUWHBIN ammapar HWH()OPMATUKH, BOMPOCH KOIWPOBaHHS HH(pOpMAaIHH,



u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA JAaHHBIX, OCHOBBI QJITe€Ophl JIOTUKH U
KOMITBIOTEPHOT'O MOJICITUPOBAHUSI.

Pazmen «ANropuT™MBl W TPOrPaMMHPOBAHUE» HANPABJICH HAa pPa3BUTHE
QITOPUTMUYECKOTO  MBIIIJIEHUS, pa3pabOTKy alropuTMOB, (QopMUpOBaHHE
HABBIKOB pealiM3allii TporpaMM Ha BBIOPAHHOM SI3BIKE MPOTrPaAaMMHUPOBAHUS
BBICOKOTO YPOBHHI.

Paznen  «HbopmanmmoHHBIE  TEXHOJOTHW»  OXBAaThIBAET  BOIPOCHI
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTu30BAHHBIX B MPUKIAIHBIX
POTrPaMMHBIX MTPOJYKTAaX U HHTEPHET-CEPBUCAX, B TOM YHUCIIE MPU PEIICHUH 3a/1a4
aHalM3a JIaHHBIX, HUCIOJIb30BaHUE 0a3 JaHHBIX M DJICKTPOHHBIX TaOMMI] JUIs
pEIICHMS TPUKIIATHBIX 3a/1a4.

Pesynbratel  0a30BOro  ypoBHS ~ W3Y4YeHHs ~ y4eOHOTrO  mpeamera
«Mudpopmatukay  OpUEHTHPOBAHbBI B  TMEPBYI0  Odepeabr Ha  OOMIYIO
GYyHKIHUOHATBHYIO ~ TPaMOTHOCThb,  IOJy4Y€HHWE  KOMIIETEHTHOCTEH  JJId
MOBCEIHEBHOM U3HU U 00111ero pa3Butus. OHU BKJIIOYAIOT B CEOSI:

MOHMMAaHUE TPEIMETa, KIIFOUYEBBIX BOIMPOCOB M OCHOBHBIX COCTaBJISIONINX
AJIEMEHTOB U3y4aeMou MpeIMETHON 00IacTu;

yMEHUE pelllaTh THUIIOBBIE TPAKTUYECKUE 3a/layd, XapaKTepHbIE s
UCITIOJIb30BAHUSI METO/IOB M MHCTPYMEHTApHS TAHHOM MpeIMeTHOM 001acTy;

OCO3HAaHHUE paMOK M3y4aeMOW TMpEeaMETHOW 00JIaCTH, OTrpaHUYEHHOCTHU
METOJ/I0B U MHCTPYMEHTOB, TUITMYHBIX CBS3EH C IPYTUMH 00JIaCTSIMH 3HAHUA.

OcHoBHas 11e)1b U3y4eHus: yueoHoro npeamera «Mubopmarrka» Ha 6a30BOM
YPOBHE JIJII YPOBHS CpeHEro 00Iero oopa3oBaHus — 00eCIeueHHe JadbHEHIIero
pa3BUTHS WH(POPMAIMOHHBIX KOMIIETCHIIMM BBITYCKHUKA, €r0 TOTOBHOCTHU K
KU3HH B  YCIOBUSAX Pa3BHUBAIONIETOCS HMH(POPMANMOHHOTO OOIIecTBa U
BO3pacTaromell KOHKYPEHIIMM Ha pPBIHKE Tpyaa. B CBSI3W C 3TUM HU3ydYCHUE
unpopmatuku B 10 — 11 kiaccax 101KHO 00€CTICUUTS:

chOpMHUPOBAHHOCTh MPEACTABIICHHI 0 ponu uH(OPMATHKH,
WHOOPMAITMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHUA B  COBPEMEHHOM
00IIIeCTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

chOpMHPOBAHHOCT, YMEHHUM pa3iaudath (akThl U OIEHKH, CpPaBHUBATh
OIICHOYHBIC BBIBOJIBI, BUJIETh HMX CBSI3b C KPUTEPUSMU OIICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha JHU3Hb 4YEJOBEKa B OONIECTBE, IMOHWMAHHE COIMAIBHOTO,
HKOHOMHYECKOTO, TOJUTHYECKOTO, KYJIbTYPHOTO, OPHUIAMYECKOTO, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U ATUYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3/JaHUE M HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMAIUY;

CO3JaHUE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOW, HAYy4YHO-
UCCJIEIOBATENLCKOW M TBOPYECKOM JMESATEIbHOCTH, MOTHUBALMHM OOYYarOIUXCS K
CaMOpa3BUTHIO.

Ha u3ydyenue mndopmatuku (6a30BbIM ypoBeHB) OTBOAUTCS 68 dacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kinacce — 34 yaca (1 yac B Hejieno).

ba3oBbiii ypoBeHb H3y4deHHUS HHPOPMATHKHA OOECHEUYMBAET MMOATOTOBKY
OoOy4arolmmxcs, OpPHUEHTUPOBAHHBIX HA TE€ CIEUUATBHOCTH, B KOTOPBIX
UHPOPMAILIMOHHBIE TEXHOJOTUU SBJSIIOTCS HEOOXOAMMBIMH HHCTPYMEHTaMHU
npo(heCCUOHATIBHON JESTENIbHOCTH, YYacTHE B MPOEKTHON M HCCIEN0BATENIbCKON
JEATEIIBHOCTH, CBSA3aHHOM C MEXIMCIUIUIMHAPDHON W TBOPYECKOW TEMATUKOM,
BO3MOXKHOCTh ~ peHIeHHs] 3adad 0a30BOro ypoBHA cloxkHocTH EgmHOTO
rOCy/IapCTBEHHOTO YK3aMeHa Mo MH(POpMaTHKe.

[TocnenoBarenbHOCTh HU3YYEHHS] TE€M B Ipeesiax OJHOT0 roja oOydeHus
MOKET OBITh M3MEHEHAa MO YCMOTPEHHMIO YUYUTENs MpU IMOATOTOBKE pabouei
IPOrpaMMBbl U TIOYPOYHOTO TIJIAHUPOBAHUSL.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBanust TEXHUKHM O€30MACHOCTM U TUTHMEHBl TIpu  pabore ¢
KOMIIBIOTEPAMHU U APYTMMHU KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHUS.

[Ipunuunel paboTbl kKommbloTepa. IlepcoHanbHbI KOMIIBIOTEP. BbIOOD
KOH(UTYpali KOMITBIOTEPA B 3aBUCUMOCTHU OT PEIIaeMbIX 3a]1a4.

OCHOBHBIE ~ TEHIECHLUHUHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapayiensHble BBIYVCIICHHUS. MHoromnpoueccopHsie CUCTEMBI.
CynepkoMIibroTepsl. MUKpOKOHTpoiepsl. PO60oTH3MpoBaHHBIE IPOU3BOACTBA.

[IporpammHOe  oOecriedyeHHME  KOMIIBIOTEPOB.  Buabl  mporpamMmHOro
oOecrieyeHuss U MX Ha3zHayeHue. OCOOEHHOCTH MPOTPAMMHOIO OOECIECUEHUS
MOOWJIBHBIX yCTpOMCTB. OmnepaunoHHas cucrema. I[loHsTHE O CHCTEMHOM
aAMUHUCTpUpOBaHMU.  MHCTausimuss W JEHHCTAULILUSA  IPOrPAMMHOIO
o0ecrnieueHusl.

daitnosas cucrema. [louck B ¢aiinoBoi cucteme. Opranuzanus XpaHeHUs U
0o0pabOTKM JaHHBIX C HCIOJIb30BAHUEM HWHTEPHET-CEPBUCOB, OOJIAYHBIX
TEXHOJIOTMH U MOOUJIBHBIX YCTPOMCTB.

[IpuknagHble KOMIBIOTEPHBIE MPOIPaMMBI JUIsl PELICHHs] TUIOBBIX 3a/a4 I10
BbIOpaHHOU cnenuanu3anuu. CucteMbl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHMSL.

[IporpammHoe obecrnieuenue. JluieH3upoBanue MPOrpaMMHOI0 00eCTieYeHHUs
u 1udpoBeix pecypcoB. IlpompuerapHoe u©  CBOOOJHOE MPOTPAMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIIOJIb30BAHUE IPOIPAMMHOTO
obecnieueHnuss W IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKoHoAaTenbCTBOM Poccuiickoit denepannu, 3a HEMPABOMEPHOE HCIOJIb30BAHUE
MPOTrpaMMHOTr0 o0ecTieueHus U IU(PPOBBIX PECYPCOB.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Wudopmanus, JaHHbIE W 3HaHUS. YHHUBEPCAJIbHOCTh  JUCKPETHOIO
npenactaBieHus uHpopmauuu. JIBouyHoe KoaupoBaHue. PaBHOMepHblE U
HepaBHOMEpHbIe KOJbl. YcnoBue ®ano. Iloaxoawl k m3MepeHUI0O HH(POPMAIUU.
CymHocth 00bEMHOTO (an(aBUTHOTO) MOAXOAAa K HM3MEpEeHUI0 HuHpopmanuwy,
onpejesieHue OUTa € TOYKM 3peHUs al(aBUTHOIO TMOAXOAA, CBS3b MEXKIY
pazmepoM andaBuTa U UHPOPMAIIMOHHBIM BECOM CHMBOJA (B MPEANOJIOKEHUUA O
PaBHOBEPOSITHOCTH TOSIBJIEHUSI CUMBOJIOB), CBSI3b MEXKIY €AWHULAMU W3MEPEHUs
uHpopmaruu: 6ut, Oaiit, Ko6aiT, Mb6aiit, ['6aiitr. CylmHOCTh COJEpKaTEIBLHOTO
(BEpPOATHOCTHOT0) MOAXO0JAa K HM3MEPEHUI0 HH(POpPMAILMH, OINpEAeeHHEe OuTa C
MO3UIMH COACPKAHUSI COOOLICHMUS.



Nudpopmanmonnsie mpouecchl. llepegaua wundopmanmu. McTouHuk,
NpUEMHUK, KaHall CBSI3M, CUTHAI, KoaupoBaHue. Vckaxenue wHboOpMammu mpu
nepenaye. CKOpPOCTh TMepellaud JaHHBIX 10 KaHaldy CBSI3U. XpaHEHUe
uHpopmaiuu, o0bEM mamsaTH. OOpaborka uHopmanuu. Buasl 00paboTku
uHopMaIMU:  TOJyYeHHUE  HOBOTO  COJAEpX aHUs, U3MEHeHHe  (OpMbl
npencraBienus wuHpopMmanuu. Ilowck wuHbopmaruu. Poms wuHbOpMaruu wu
WH(OPMAITMOHHBIX MPOIECCOB B OKPYIKAIOIIEM MHUPE.

Cucrembl. KommoHeHTBI cucteMbl U UX B3auMozenctBue. CuHCTEMBI
yhpaBiieHus. YTpaBiieHue Kak HHGOpMAaIMOHHbIN niporiecc. OOpaTHas CBs3b.

Cucrembl cumcienus. Pa3BépHyTas 3amuch UENbIX U APOOHBIX YHCEN B
MO3UIIMOHHBIX CUCTEeMax cuucieHus. CBOWCTBAa MO3UIMOHHON 3alHCH 4YHUCHa:
KOJIMYECTBO UG B 3aIUCH, MIPU3HAK JCIMMOCTH YMCIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUS. AJITCOPUTM TEPEBO/IA LIEJIOT0 YKCIia U3 P-UYHOUN CUCTEMBI CUHUCIICHHUS B
JECATUYHYI0. AJTOPUTM IepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
AJITOpUTM TIepeBOJA UEIOr0 YUCIa M3 JIECATUYHOW CHUCTEMBI CUHCICHUA B P-
nyHyto. J[BouuHasi, BOCbMEpUYHAsl M IIECTHALATEPUYHAS] CUCTEMbI CUUCIICHUS,
MEpPEeBOJ] YUCENl MEXIYy OSTUMH cucremMaMu. ApudMeTHUEeCKHE OIepalnu B
MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS.

[IpencraBiieHHEe LENBIX U BEIIECTBEHHBIX YHUCEI B IaMSATH KOMIIBIOTEPA.

Konuposanne TtekctoB. Komupoka ASCII. OpHoOGailTHBIE KOIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HH(YOPMAMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHHUH.

KomupoBanne  m3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
pacTpoBoro rpaduyuecKkoro M300paXkKeHus MpU 3aJaHHOM pa3pelieHud U riayOuHe
KOJIMPOBAHUSI 11BETA.

Konuposanue 3Byka. Ornienka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. BeickaspiBanusi. Jlormueckue omepanuu. TaOmuiibl
UCTUHHOCTH JIOTUYECKHUX OTEPalUil «TU3BIOHKIIUS, KKOHBIOHKIIUS», «KMHBEPCUSD,
CUMIUTUKAIUS», <«OKBUBaJeHUMs». Jlormdyeckue BbIpaxkeHUs. BbraucieHue
JIOTUYECKOTO 3HAYEHHUSI COCTABHOTO BBICKA3bIBAHUSI MPU HM3BECTHBIX 3HAUYCHMSIX
BXOJSIIUX B HEr0 DJJEMEHTAapHBIX BBICKA3bIBaHUN. TaONMuUIbI HMCTUHHOCTHU
JIOTUYECKHUX BbIpakeHuM. Jlornueckue onepanuu 1 onepanyy HaJl MHOKECTBaMU.

[IpuMepbl 3aKkOHOB aireOpbl JIOTMKU. OKBUBAJICHTHBIC MPEOOpa30BaHUS
jJornyeckux BolpaxkeHud. Jlornueckue ¢GyHkuuu. IlocTpoeHue OrHYECKOro
BBIpQXKEHUS C JaHHOW TaOmumed WCTHMHHOCTH. Jlormyeckue dJIEeMEHTHI
kommnbiotepa. Tpurrep. Cymmarop. [locTpoeHne cxembl Ha JIOTHYECKHUX JIEMEHTAX
M0 JIOTUYECKOMY BBIPXKEHHUIO. 3alUCh JIOTMUECKOTO BBIPAKEHUS MO JIOTMYECKOU
CXeMe.



NupopManuoHHBIE TEXHOJIOTUH

TexcroBbiii mporeccop. PemaktupoBanue u QopmarupoBanue. IIpoBepka
opdorpadum u rpammaruku. CpencTBa TOWCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctwiieid.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornaBienue. O0naunble cepBuchl. KomexktuBHas padora ¢
JTOKyMEHTOM. WHCTpYMEHTBI pPEIEH3UPOBAHUS B TEKCTOBBIX IPOIIECCOpPaAX.
JllenoBast mepenucka. Pedepar. IlpaBunma 1uTHpPOBAaHUS HUCTOYHUKOB U
odopmieHust oudauorpaduueckux ccouiok. OhopmiieHHe CIUCKa JIUTEPATYPHI.

BBon m300paykeHU C KCIOJNB30BAHUEM DPA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUICOKAMEp, CKAHEPOB U JPYrUX
ycTporctB.). ['padmueckmii pemaktop. OOpaboTka TpaduiecKux OOBEKTOB.
PactpoBas u BexktopHas rpaduka. @opmaTsl rpadpudeckux (Hanos.

OOpaboTka u300pakKeHHWs W 3ByKa C HCIOJH30BAHMEM HMHTEPHET-

IIPUIIOKEHUM.

MynsTumenna. Kommnsrorepusie IIPE3CHTALUY. Hcnonp3oBanue
MYJIbTUMEIUMHBIX OHJIAWH-CEPBUCOB I pPa3padOTKM NPE3EHTAUUN MPOEKTHBIX
pabor.

[IpuHLIMTBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
11 KJIACC

Hudposasi rpaMoTHOCTH

[IpyHLIMIBI TIOCTPOEHUS U AIMAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoibl. Cerb MHTEpHET. Anpecauust B cetu MHtepHer. Cucrema
JTOMEHHBIX UMEH.

Beo6-caiit. BeO-ctpanuiia. B3aumopeiictBue Opay3epa ¢ BeO-cepBepoM.
Junamuyeckue cTpanuiibl. PazpaboTka nHTepHET-TIpriioxkeHui (caiitoB). CeteBoe
XpaHEHUE JaHHBIX.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHerTa.
['eonndopmalionHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(HampumMmep, JIoKalus MOOWIBHBIX TeIe(OHOB, OMNpEACICHUE 3arpy>KEHHOCTH
aBTOMArucTpaseil), ”HTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB, TOCTUHUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyru. ColuaibHbIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aUMOJICUCTBUA M oOMeHa naHHbIMH. CeTeBoit
ATUKET: MpaBwia TOBEACHUs B KuOeprpocTpaHcTBe. [Ipobiema mnoaIuHHOCTH
nosrydeHHoi uaopmaruu. OTKpIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMUYECKHE YTpO3bl, CBS3aHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexXHoJoTuid. O0mue mpodsieMbl 3aIuThl
uHpopmaruu  u  uHbOpMaMOHHOW  Oe3omacHocTH. CpeAcTBa  3alllUThHI
nHpopMaIMu B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX M aBTOMAaTHU3MPOBAHHBIX
nHOpMaITMOHHBIX  cucTemax. lIpaBoBoe obecreueHne WHGOPMAIIMOHHON



oe3onacHocTu. llpenoTBpallleHHe HECAaHKIMOHWPOBAHHOIO JOCTyNa K JIMYHOM
KOH(QUACHIIMATBFHOW MH(POPMAIUH, XpaHSIICHCs HA MEPCOHATBHOM KOMIIbIOTEpE,
MOOUJIBHBIX YCTpOMCcTBax. BpemoHocHoe mporpaMMHOe 00ecredeHne M CIoCcOObI
OOprOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxuBa
uHpopmanuu. PezepBHoe konuposanue. [laposbHas 3ammTa apxusa.

NudpopMalinoHHble TEXHOJOTUM U TpodeccuoHanbHas JeSITeNbHOCTb.
Nudopmanmonnsie  pecypebl. HudpoBas skonommka. MudopmarnmonHas
KyJIbTypa.

Teopernvyeckue 0CHOBbI MHHPOPMATHKH

Mopnenu u moaenupoBanue. Llenn monenupoBanus. CoOTBETCTBUE MOJEIH
MOJEINPYEMOMY OOBEKTY WM npoueccy. Gopmanu3aius IpUKIaIHbIX 3a4a4.

[IpencraBieHne pe3ynbTaTOB MOJCIUPOBAHUS B BHUAC, YAOOHOM IS
BOCHPUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHue JaHHbBIX (CXEMbl, TaOJIUIIbL,
rpadukn).

I'padpbl. OcHoBHblE TOHATHA. Bunbel rpados. Pemenue anropuTMHUUYECKHX
3a/lay, CBSI3aHHBIX C aHAIM30M IpadoB (IOCTPOEHHE ONTUMAIBHOTO MYTH MEXKIY
BeplIIMHAMU Tpada, oOmnpeAesieHHe KOJMYECTBAa pa3IMYHBIX MyTeH MEexXIy
BEPILMHAMU OPUEHTHUPOBAHHOTO AlIUKINYECKOTO rpada).

JepeBps. bunapHoe nepeBo. JIMCKpPETHBIE WUIPBI ABYX WIPOKOB C IOJHOU
undopmarmeit. Iloctpoenue aepeBa nepedopa BapHaHTOB, OMUCAHUE CTPATETUU
UTPbI B TAOJIMYHOUN opMe. BBIUTpHIIITHBIE CTPATETUH.

Hcnonp3oBanue rpadoB U AEpeBbEB IPU OMUCAHUU OOBEKTOB U MPOIIECCOB
OKPYXAarOIEro MUpa.

AJITOPUTMBI U TPOrPaAaMMHPOBaHUE

OnpeneneHne BO3MOXKHBIX PE3YyJbTAaTOB padOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHUS] HCIOIHUTENSIMU U BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yJbTar.

Otanbl pelieHuss 3aJad  Ha KOMIbloTepe. SI3bIk  mporpamMmmMupoBaHUs
(ITackanb, Python, Java, C++, C#). OcCHOBHBIE KOHCTPYKIIUH SI3bIKA
nporpaMMupoBaHus.  THUNbl  JaHHBIX:  LEJOYUCICHHBbIE,  BEILECTBEHHBIE,
CUMBOJIbHBIE, JJornueckue. Bersnenusa. CoctaBHble yciaoBus. LIUKibl ¢ ycnoBueM.
[{uxasl 1o iepeMeHHou. Mcronp3oBanue TaOJIHI] TPACCUPOBKH.

Pa3paboTka u mporpammHas peaqu3alus alrOPUTMOB PEIICHHUS THUIIOBBIX
3amauy 6a3zoBoro ypoBHs. [Ipumepbl 3amay: anroputmbl 0OpabOTKM KOHEUHOMU
YUCJIOBOM MOCEA0BATENLHOCTH (BBIYMCICHUE CyMM, ITPOU3BEACHUMN, KOJIMYECTBA
3JIEMEHTOB C 33JaHHBIMH CBOMCTBAaMH), QJITOPUTMBbI aHalM3a 3allUCH YHUCEN B
NO3ULMOHHOM CHUCTEME CUHUCIEHHUS, QITOPUTMbl pEIIEHUS 3a7a4 METOJIOM
nepebopa (MOMCK HaWOONBIIETO OOIIEro JENUTENs JBYX HATypajlbHBIX YHCE,
IIpOBEpKa YKciia Ha MPOCTOTY).



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
IPOrpaMMHUPOBAHUSA 1J11 00paOOTKH CUMBOJIBHBIX CTPOK.

TabnuuHble BeMMYUHBI (MAcCUBBI). AJTOPUTMBI pPabOTBI C BJIEMEHTAMHU
MaccuBa C OJHOKPAaTHbIM IPOCMOTPOM MAacCHBA: CYMMHUPOBAaHHE JJIEMEHTOB
MacCHBa, MOJCYET KOJIUYECTBA (CYMMBI) 3JIEMEHTOB MAacCHUBa, YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO, HAaXOXJCHUE HaMOOJbIIEero (HAUMEHBIIETO) 3HAYCHUS
JJIEMEHTOB MAacCCHBa, HAaXOXJIEHHE BTOPOrO MO BEJIMYMHE HAMOOJBIIETO
(HaMMEHBIIIET0) 3HAYCHUS], TUHEHHBIN MOUCK 3JIEMEHTA, MePEeCTaHOBKa YJIEMEHTOB
MaccuBa B 0OpaTHOM MOPSIZIKE.

CopTupoBKa OJHOMEpPHOTO MaccuBa. I[IpocTeie METOABI COPTHUPOBKHU
(HanmpuMep, METOJI Iy3bIpbKa, METOJI BbIOOpA, COPTUPOBKAa BCTAaBKaMHU).
[TognporpaMmsl.

HNudopmanuoHHbIe TEXHOJIOTHHU

AHanmn3 naHHbIX. OCHOBHBIE 33J]a4M aHAjIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukanus, KiacTepusauus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA U OLICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHHE JaHHBIX,
BU3yaJIN3allksl JaHHBIX, UHTEPIIPETALINS PE3YIbTaTOB.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BbIYMCIEHHE CYyMMBI,
CpelHero apu(pMeTHIeCKOro, HauOOJbIIET0 U HAUMEHBIIIETO 3HAYEHUH THara3oHa.

KoMmbroTepHO-MaTeMaTHuyeCKue MOJIEIIH. Drarbl KOMITbIOTEPHO-
MaTEMaTUYECKOT0 MOJICIUPOBAHMS: TOCTAaHOBKA 3ajauM, pa3paboTka MOJEIH,
TECTUPOBAHUE MOJIENIM, KOMIIBIOTEPHBIA HKCHEPUMEHT, aHalu3 pPEe3yIbTaTOB
MOJIECJINPOBAHUS.

YuclieHHOE pellieHre ypaBHEHUH ¢ MOMONIbIO oAOOpa mapaMerpa.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJeHu 00 ogHOTMHHBIX oOBekTax. Ilone, 3amuch. Kmrou Tabmmiel. Pabora ¢
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lowWck, copTUpOBKa U
dbunbTpanus 3anucei. 3ampochkl Ha BBIOOPKY JAHHBIX. 3aMpOChl C MapaMeTpamH.
Brruuciisiemslie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THIIBI CBS3EH MEXYy TaOIUIIaMU. 3ampoChl
K MHOTOTA0IMYHBIM Oa3aM JTaHHBIX.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpPEBOAA U
pacrio3HaBaHus yCcTHOM peun. WuaeHTudukanus #W TMOUCK H300paKECHUH,
pacno3HaBanue juil. CamooOyyaromuecs: CucTeMbl. VICKyCCTBEHHBI MHTEIIJICKT B
KOMIBIOTEPHBIX UTpax. Mcronb30BaHME METOJOB MCKYCCTBEHHOTO MHTEJICKTA B
oOyuarolux cucremax. Vcnoip30BaHne METOM0B MCKYCCTBEHHOTO WHTEIJIEKTA B
pobotorexnuke. WuTepHer Bemied. llepcmekTUBBI pPa3BUTHS KOMIIBIOTEPHBIX
MHTEJUIEKTYaJIbHBIX CUCTEM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE CPEJHETO OBIIETI'O
OBPA3OBAHUS (FA3OBBII YPOBEHB)

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHEHTALIMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTAM POCCUUCKOTO
OOIIIECTBA, pACUIUPEHHUE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTH B IpOIlecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCTIUTATEIHHON JesTeNbHOCTH. B pe3ynprare nusydenus nHQOpMaTUKu Ha ypOBHE
cpenHero oo6mero oOpa3oBaHus y oOydaromerocss OyayT cpOpMHUpPOBaHBI
CJIEIYIOLIUE JIMYHOCTHBIE PE3YNbTATHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHA U MpaBONOpSAIKA,  COOJIIOJICHHE  OCHOBOIOJAralluX  HOpM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HICOJOTHM DKCTPEMH3Ma, HalMOHAIU3MA,
KceHO(pOoOUH, NUCKPUMUHAIMU 1O COLMAJIbHBIM, PEJIUTHO3HBIM, PacCOBbIM,
HAI[MOHAJbHBIM IPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHWE K UICTOPUUYECKOMY HACIIEUI0, TOCTHKEHUIM Poccun
B HayKe, HCKYCCTBE, TEXHOJIOTUAX, TIOHUMAaHHE 3HAUE€HUS! THPOPMATHKU KaK HayKu
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHHWBATh CUTYAllMI0 W MPHUHUMATH OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIEHWE K MHPY, BKIIOYas OCTETHUKY HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA;

CHOCOOHOCTh BOCHPUHMMATH pa3jiMyYHble BHJIbI HCKYCCTBAa, B TOM YHCIIE
OCHOBaHHbIE Ha UCIIOJIb30BAaHUH UH()POPMALIMOHHBIX TEXHOJIOTHUH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  oOpaza  KHU3HH,
OTBETCTBEHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pPOBbIO, B TOM 4HCI€ U 32 CUET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTHYECKOW W COIMATBLHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JCATCIIEHOCTD;,

uHTepec K cdepaM TpoPecCHOHATHHON EeSTEIBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTHXKCHHSIX HWHPOPMATUKA H HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3K0JIOTrHYeCKOT0 BOCTIMTAHMUS:

OCO3HAHHE TJIO0ATHLHOTO XapaKTepa SKOJOTHYECKHX IMPOOJIeM M TyTeH uX
pemieHus, B TOM 4YHCI€ C Y4ETOM BO3MOXKHOCTEH WH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HHPOPMATUKH, JOCTHKCHHUSIM HAYYHO-TEXHUYCCKOTO IMporpecca
U OOIIECTBCHHON TMpaKTUKH, 3a CYET IOHMMAHUS POJIM HH(DOPMAIIMOHHBIX
pecypcoB, HH(POPMAIMOHHBIX IPOLECCOB M WH(POPMAIMOHHBIX TEXHOJOTUH B
yCIIOBUSIX 1HU(PPOBON TpaHchOpMalKi MHOTUX cdep KU3HU COBPEMEHHOIO
00I11eCTBA;

OCO3HAHHME IICHHOCTU HAyYHOU JESATEILHOCTH, TOTOBHOCTH OCYIICCTBISTH
MPOCKTHYIO ¥ HCCIIEIOBATEIBCKYIO ACSITSIBHOCTh WHAMBHUYaIbHO U B TPYIIIIC.

B mporecce DOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMMBI
no wH(pOpMAaTHKE y OOYYAIOIIMXCS COBEPIICHCTBYETCS  3MOITMOHAIBHBIN
WHTEJUICKT, MPEAIOJIAratonuil chOpMUPOBAHHOCTH:

CaMOpETYJIMPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh aJamlTUPOBAaTBCS K
YMOIMOHATBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHHE K JIOCTIKEHUIO TEIH U
yCIexy, ONTHMHU3M, WHHIIMATHBHOCTh, YMEHHE JEeHCTBOBaTh MCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MIOHUMATh YMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIISCTBICHUM KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenuss HHPOPMATUKM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBl MeETanpeIMETHBIC
pe3ynbTaThl, OTpaXEHHbIE B YHUBEPCAIbHBIX YUYEOHBIX NEUCTBUSX, @ HMMEHHO:
NO3HABATEJIbHBIE  YHHBEPCAJIIbHbIE Yy4YeOHBbIE JIEWCTBHS, KOMMYHHKATHUBHBIE
yHHUBEpCaJbHbIe Y4eOHBIC JEHUCTBUS, PETYJIATUBHBIC YHHBEpPCAJIbHBIC YUeOHBIC
JIEACTBUS, COBMECTHAS JEATEIbHOCTbD.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

1) 6a30Bble JOoruvyeckKune JaeMcTBUSI:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN TNPU3HAK WM OCHOBAaHUS MJII CPaBHEHUS,
Kiaccudukanuu u 00001IeHUS;

OTpPENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTYDKCHHSI,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIAH PEIICHHUS MPOOJeMbl ¢ YYETOM aHalan3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJICTh HAaBBIKAMH y4E€OHO-HCCIICIOBATEIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

OBJIAJICTh BHJAMU JACATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETALNHA, TMPEOOPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHupoBaHWEe HAYYHOTO THUMA  MBINUICHHS, BIAJCHUE  HAYYHOU
TEPMUHOJIOTHEH, KITFOUCBBIMH IMIOHATUSIMH H METOJIaMU;



CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATH NPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHhI I J0Ka3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MMapaMeTPhbl U KPUTEPUN PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqadydl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIN TIOMCK TEepeHoca CPEACTB M CIOCO00B
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

MEPCHOCUTh 3HAHWS B IIO3HABATEIBHYID W TIPAKTUYECKYIO OO0JacTH
KU3HENIEITeIbHOCTH;

WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAILHBIE TIOJIXOMbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMAaTU3alHuil |
WHTEPIPETANNUIO HHPOPMAINH PA3IMIHBIX BUIOB U (HOPM MPEACTABICHMUS;

co3fgaBaTh TEKCTHI B pPa3aUYHBIX ¢dopMarax ¢ ydETOM HaA3HAYCHUS
uHpopMalUu U IIEJIEBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABIICHUS U BU3yallU3alliy;

OIICHMBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MHGPOpMAIMH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

UCIIOJIB30BaTh  CPeACTBa  WH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HAPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCypcocOepeKeHHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HAaBBIKAMHM  pAacloO3HAaBaHWS W 3aUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO61eHme:

OCYHICCTBJIATh KOMMYHHKAIINUN BO BCEX C(l)ean KHU3HU,

pacro3HaBaTh HEBEpOAJIBbHBIC CPEACTBA OOIICHHS, TOHMMATh 3HAYCHHUC
COMMAJIbHBIX 3HAKOB, pPaCIIO3HABAThb IIPCAIIOCBIIKHU KOH(bHHKTHBIX CI/ITya]_II/Iﬁ u
YMCETH CMATYATDH KOH(bJ'II/IKTBI;



BJIQJE€Th  PA3NUYHBIMM  crocobamMu  OOIIEHHS H  B3aUMOJCWUCTBHUA,
apryMEHTUPOBAHHO BECTH IUAJIOT;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHUS.

2) coBMeCTHasA AesITeJIbHOCTD:

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOT0 YJIEHA KOJUICKTHUBA,;

IPUHUMATb LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh ACUCTBUSA IO €€ JOCTHKEHHIO: COCTABIISATH

IJIaH JEWCTBUM, pPACHpENENsaTh pONMM C YYETOM MHEHMM YYaCTHHUKOB,
00CYXKIaTh pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHUBATh KAaueCTBO CBOEr0 BKJIAJa M KaXJOr0 yYacTHUKA KOMAHIbI B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS MpoOJieMbl € YIETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedJeKCHMH KaK  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U



OCHOBAHUIl; MCHOJB30BaTh MPUEMBI pedIeKCUU Ui OLEHKU CHUTYyalllH, BbIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B mpomecce m3yuenus kypca mHGpOpMaTHKH 0a30BOTO ypoBHA 6 10 Knacce
OOy4JaroIIMMUCS OYyT JOCTUTHYTHI CIEIYIOIINE MPEIMETHBIE PE3YIbTaThl:

BJIAJICHUE TPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HHGOPMAIIU,
«MHPOPMAIIMOHHBIM  TPOIECC»,  «CHUCTEMa»,  «KOMIIOHCHTHI  CHCTEMBIY,
«cuCTeMHBIN 3 PeKrT», «MHPOPMAITMOHHAS CUCTEMAaY, «CUCTEMAa YIIPABICHUS;

BIAJCHUE METOJaMH Toucka HuHbopMmanuu B cetd VHTepHEeT, yMeHue
KPUTHUYECKU OIIEHUBATh WH(OpMAIUIO, OIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TPHUBOJIUTH TPUMEPHI
WMCTOYHHUKOB WX MOJTYYCHUS U HAIIPABJICHHS UCTIOIb30BAHMS;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBBIKAMHU PaOOTHI C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIaMA TIPOTPAMMHOTO OOECNedYeHUsT JIsg pelIeHWs] YYeOHBIX 3a7ad 110
BBIOpaHHOM CHeIuaan3aIim;

coOto/ieHne TpeOOBaHU TEXHUKHA O€30MaCHOCTH M TUTHMEHBI TpH padboTe ¢
KOMITBIOTEpAMH U APYTHMH KOMIIOHCHTaMH IH(PPOBOTO OKPY)KEHHUS, TOHUMAHNE
MIPaBOBBIX OCHOB MCIIOJb30BaHUS KOMIBIOTEPHBIX IMpoTrpaMM, 0a3 MTaHHBIX H
MaTepHuayioB, pa3MemEHHBIX B ceTu HTEpHET;

MOHUMAHUE OCHOBHBIX TMPHUHIIMIIOB JUCKPETU3AINHA PA3TUYHBIX BHUJIOB
uHOpMaIuU, YyMEHHE ONpEeNesaTh HMHPOPMAIUOHHBI O0BEM TEKCTOBBIX,
rpaduUecKuX U 3ByKOBBIX JAaHHBIX MPH 3aJaHHBIX TTapaMeTpax JUCKPETU3AIINM;

YMEHUE CTPOUTHh HEPAaBHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOMpOBaHKe cooOIeHni (mperKCHbBIE KOIbI);



BJIAJCHUE TEOPETHUYECKHM  alllapaToM, IO3BOJISIOIIMM  OCYILIECTBIATh
IPEACTABICHUE 3aJaHHOIO0 HATYPAJIBHOIO 4YHUCJIA B pa3JIMYHBIX CHCTEMax
CUHCJICHHSI, BBIMOJHATH MPEOOpa3OBaHUs JIOTUYECKUX BBIPAKEHUH, HCIIONb3YS
3aKOHBI aJITre0phl JOTUKH;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE MAaTEPHAJIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB M 00JIaYHBIX CEPBUCOB;

B mpouiecce muzyuenus kypca unopmatuku 6a3oBoro ypoBHsi ¢ 11 knacce
O0Oy4JaronMMUCs OyIyT JOCTUTHYTHI CIEAYIOIINE MPEIMETHBIE PE3yIbTaThl:

HaJIM4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
mMupe, 00 OOMMX NpUHIUNAX pPa3pabOoTKH U (HYHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE Yrpo3 HWHGOPMAIMOHHONM O0€30HacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJIEHHE MeEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX;

BJIAJCHUE  TEOPETHYECKUM  amnmaparoM, I[O3BOJSIOIMIUM  OMNPEEHATh
KpaT4alliMii MyTh BO B3BEUIEHHOM TIpade U KOJIUYECTBO IyTEH MEXAY
BEPILIMHAMU OPUEHTHUPOBAHHOIO allUKINYECKOro rpada;

YMEHUE YWUTAaTh W MOHHUMATh MPOTrPaMMbl, PEAIHU3YIOMINE HECI0KHbIE
ITOPUTMbI 0OPaOOTKM YMCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCII€ MACCHUBOB U
CUMBOJIHBIX CTPOK) Ha BBIOPAaHHOM Ui HM3YyYEHUs YHUBEPCAIBHOM  SI3bIKE
nporpaMmupoBaHusi Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#),
aHaAJIM3UPOBATh AJITOPUTMBI C MCIIOIb30BAaHUEM TaOJIUI] TPACCUPOBKHU, ONPENEIAThH
0e3 HCIOJIb30BAaHUS KOMIBIOTEpA PE3YJbTAThl  BBIMOJHEHHUS  HECIOMXKHBIX
IporpamMM, BKIIIOYAIOMIMX LMKJIbI, BETBICHHUSM HOANPOTPaMMBbI, MpPHU 3aJaHHBIX
UCXOAHBIX JAHHBIX, MOJU(PUIIMPOBATH TOTOBBIE MPOTPAMMBI Ul PEIICHHS HOBBIX
3a/lay, MCHOJB30BaTh HMX B CBOMX IpOrpaMMax B KadecTBE MOAIPOrpamMmm
(mporienyp, QyHKIHIL);

YMEHUE  pEeau30BbIBATh HA  BBIOpAHHOM  JJIi  M3YYEHHS  SI3bIKE
nporpammupoBanus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE aAJTOPUTMbI OOPAaOOTKM YHCEN, YUCIOBBIX IOCIEI0BATEIbHOCTEH U
MAacCHBOB: NPEJCTaBICHHE 4YHUCIAa B BUAE HaOOpa MPOCTHIX COMHOXHUTEIEH,
HaxOXXJICHUE MaKCUMaJbHOW (MUHMMalIbHOM) MUGPHI HATYpaJbHOIO YHCIA,
3allMCAHHOTO B CHUCTEME CYHCIIEHUSI C OCHOBaHHWEM, He TpeBbimarommm 10,
BbIUKCIICHHE OOOOIIEHHBIX XapaKTEpUCTHK 3JIEMEHTOB MacCHMBa WM YHCIOBOMN
MOCJIEIOBATEIBHOCTH (CYMMBI, TIPOU3BEIEHUS, CpPEIHEro apupMeTHIeCcKoro,
MUHAMAJIBHOTO ¥  MaKCHMAJBHOIO  3JIEMEHTOB, KOJUYECTBA  3JIEMEHTOB,
YIOBJIETBOPSIONIMX 33JJaHHOMY YCIIOBUIO), COPTUPOBKY JIEMEHTOB MACCHBA;



YMEHUE WCIOJb30BaTh TaOJIWYHbIE (pEISIMOHHBIC) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJIATh 3alpochl K 0a3aM JaHHBIX (B TOM 4YHUCIE 3amlpochl C
BBIUMCIISIEMBIMU TIOJIIMH), BBIMOJHATH COPTHPOBKY M TIOMCK 3amuceil B 0Oasze
JAHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y [IaHHBIX, YMEHHE HCIOIb30BaTh
AJIEKTPOHHBIC TaOMUIBI JJiIsi aHajdu3a, MPEICTaBlIeHUS U OOpabOTKU JaHHBIX
(BKJIIOYAsi BBIYMCICHHUE CYMMBI, CPEIHEro apu(MeTHdecKoro, HauOOJBIIET0 U
HAaMMEHBIIIEr0 3HAYECHH, PEIICHHE YPaBHEHUN);

YMEHHE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUUECKUE MOJEIH JIJIs aHAJIN3a
O0OBEKTOB M TIpolieccoB: (OPMYIUPOBATH II€JIb MOJEIUPOBAHUS, BBITOIHSTH
aHaJau3 pe3yJlbTaTOB, IMOJYYEHHBIX B XOJIE€ MOJCIMPOBAHUSA, OLECHHUBATh
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WIIM MPOILECCY, MPEACTABISATH
pPE3yNbTAThl MOACIIMPOBAHUS B HATJISIHOM BU/IE;

YMEHHME OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3IUYHBIX HU(PPOBBIX TEXHOJIOTUNA, TOHUMAHUE BO3MOXKHOCTEN
IU(POBBIX CEPBHCOB TIOCYIAPCTBEHHBIX YCIYr, LUQPPOBBIX 00pa30BaTEIbHBIX
CEPBUCOB, ITIOHUMAaHUE  BO3MOXXHOCTEM M  OrPAaHUYEHUN  TEXHOJIOTMHI
MCKYCCTBEHHOI'O MHTEJJIEKTA B PA3IMYHBIX 00JIACTAX, HAJTMYUE NIPEICTABICHUN 00
UCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIIOTHI B Pa3IMYHbIX PO(HECCHOHATBHBIX

chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbIe
Ne /o P Kontpoabnbie IIpakruueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznea 1. udpoBasi rpaMOTHOCTH
11 KommeroTep: anmapaTHoe ¥ MporpaMMHOe 6 bubnnoreka [JOK
' obecnieueHue, GaiioBas cucTemMa https://m.edsoo.ru/af8b25f4
Htoro no paznemny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
)1 Nudopmanus u uHPOpMaITMOHHBIE 5 bubnuorexa [JOK
’ IPOLIECCHI https://m.edsoo.ru/af8b25f4
29 [Ipencrasnenne nadopmanmm B g bubnnoreka [HOK
' KOMIIBIOTEPE https://m.edsoo.ru/af8b25f4
bu6mmoreka [JOK
2.3 C) 0 8 1
FICMEHTRL Al COpERI JIOTHICH https:/m.edsoo.ru/af8b25f4
Hroro no paszneny 21
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
Texnonmoruu 06pabOTKH TEKCTOBOM,
3.1 rpaduyeckoil U MyJIbTUMEIUITHON 7 1 bubmmorexa LOK
) P y a https://m.edsoo.ru/af8b25f4
uHpopmManuu
Hroro no pasaeny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KosmnuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnbsie IIpakruuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. udgpoBasi rpaMOTHOCTH
bu6nmmoreka [IOK
1.1 CereBble HH(POPMAITMOHHBIE TEXHOJIOTHU 5 hitps://m.edsoo.ru/f47857¢0
bubnuoreka [{OK
1.2 7 3
OcHOBEI COUHATBHOI HHPOpMATHKH https://m.edsoo.ru/f47857e0
Hroro no pazgeny 8
Pa3znen 2. TeopeTudeckue 0CHOBbI MH()OPMATHKH
bubnunoreka LIOK
2.1 4 5 1
HOOPMAIHOHHOE MOZICTHPOBAHNE https://m.edsoo.ru/f47857e0
Hroro no pazgeny 5
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
AJTOPUTMBI U 37IEMEHTHI bubmuoreka [OK
3.1 11 1
IIpOrpaMMHUPOBAHU https://m.edsoo.ru/f47857¢0
Hroro no paszueny 11
Pa3nen 4. UndopmaumoHHbIe TEXHOJIOTUH
bu6nmorexa LIOK
4.1 DJICKTPOHHEIE TaOHILb! 6 https://m.edsoo.ru/f47857¢0
bubnunorexa LIOK
. 2
4.2 baskl faHHEX https://m.edsoo.ru/f47857e0
43 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA 2 bubnuotexa [JOK




https://m.edsoo.ru/f47857¢0

Hroro no pazneny

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
TexHuka 6€30MaCHOCTH ¥ TUTHEHA
1 pH paboTe ¢ KOMITbIOTepaMu 1 bubmmorexa LIOK
PP paMi. https://m.edsoo.ru/820e7a19
[TpuHIMIBI paGOTH KOMITBIOTEPA
) TeHnaeHMU pa3BUTUSA | bu6mmoreka [JOK
KOMIIBIOTEPHBIX TEXHOJIOTHI https://m.edsoo.ru/06b14abb
3 [IporpammHoe obecrieueHre 1 bubnunoreka [JOK
KOMIIBIOTEPA https://m.edsoo.ru/dc08b2c6
bubmuorexa [JOK
4 i 1
Onepawn ¢ paiinami 1 nankav https://m.edsoo.ru/228ee427
5 Pabota ¢ npukiaHeIM | bubnnoreka [JOK
IIPOrpaMMHBIM OOecrieueHueM https://m.edsoo.ru/cdfae35e
3axkoHOAATEIBCTBO Poccuiickoi
6 ®enepauuu B 00J1aCTH 1 bubmorexa HOK
Acpatt https://m.edsoo.ru/06a855bf
MPOrPaMMHOTO O0ecTieueHust
bu6mmoreka [IOK
7 OMYHOE KOJUPOBAHUE 1
JlporrHOE KOARPOBAHH https://m.edsoo.ru/38214cec
g [Toaxoas! K ©3MEPEHHUTO | bubnuorexa [JOK
uHpopManun https://m.edsoo.ru/9deef96b
9 WHudopmanmoHHbIE TPOLECCHI. | bubmuoreka [IOK
[lepenaya u xpanenue uHGoOpMaUU https://m.edsoo.ru/da4dd13d
10 O6paboTka nHhopmanuu 1 bubnmoreka [JOK




https://m.eds00.ru/60f2394f

1 CucreMbl, KOMIIOHEHTBI CUCTEM M UX bubmuorexa [JOK
B3aHMOJIEHCTBHE https://m.edsoo.ru/abbcd321
bu6mmoreka [IOK
12 Cucre e
HCTEMBT CHHCITCHHA https://m.edsoo.ru/b3b712c0
AJITOpUTMBI TIEPEBOJIA YUCET U3 P-
13 UYHOU CUCTEMEI CUHCIIEHUS B Bubmorexa ITOK
https://m.edsoo0.ru/06¢384e6
JECATUYHYIO M 00paTHO
JIBouuHasi, BOCbMEpUYHAs U
14 HIeCTHAALIATEPUUHAS CUCTEMEI bubmmorexa LHOK
satep https://m.edsoo.ru/abbcd321
CUMCJICHUS
15 Apudmernueckue oneparyu B bubnnorexa [HOK
MO3UIIUOHHBIX CUCTEMAaX CUUCICHUS https://m.edsoo.ru/de2c5353
[IpencraBnenue ueabx 1
16 BEIIECTBEHHBIX YKCEJ B IAMITH bubnmnorexa LIOK
m https://m.edsoo.ru/b2010e6e
KOMIThIOTEpa
bu6mmoreka [JOK
17 K
OMMPOBAHHC TCKCTOB https://m.edsoo.ru/8f8cd2cb
bu6mmoreka [JOK
18 Koauposanune n3oopaxeHui
JIMPOBAHUE H300PAKCHIH https://m.edsoo.ru/5dd23ae4
bu6mmoreka [IOK
19 Ko OBaHMeE 3BYKa
AHPOBAHHE SBYK https://m.cdsoo.ru/a8b48364
20 BrickaseiBanus. Jlorudeckue bu6mmoreka [JOK
orepauuu https://m.edsoo.ru/61d9006a
Jlornyeckue BripaskeHus. TaOauIIbI
21 HCTUHHOCTH JIOTUYECKUX bubnnorexa LIOK
. https://m.edsoo.ru/4c662a0d
BBIpOKCHUI
22 Jlornueckue ornepanuu U onepanuu bubnuorexa [IOK




Haa MHOXKECTBaMH

https://m.edsoo.ru/ad7328fc

23 3aKoHBI aJIreophl JIOTHKA Eubmorexa ITOK
P https://m.edsoo.ru/4fad160e
24 Pemrenne npoctenmumx JOru4ecKkux bubnmoreka [JOK
ypaBHEHU https://m.edsoo.ru/bb9d8b7f
Jlornueckue knuu. IToctpoeHue
25 JIOFI/IquKOFO(l];EI aXKEHUSI C I;.HHOﬁ Eubmorexa ITOK
o P A https://m.edsoo.ru/f1593521
Ta0JIUIEN UCTHHHOCTHU
26 Jlornueckue 31eMeHTHI KOMIIBIOTEPA bubmmorexa LIOK
p hitps://m.edsoo.ru/46ba058b
KonTponbhas padota no teme
27 "TeopernuecKre OCHOBEI Bubmorexa ITOK
P ! https:/m.edsoo.ru/5fad 1b53
nHPOPMATUKH
)3 TekcToBBIN MPOIIECCOP U €T bubnnoreka [JOK
0a30BbIE BO3MOKHOCTH https://m.edsoo.ru/aa862c53
KomnextuBHas padoTta ¢
29 okyMmeHToM. [IpaBuna opopmiieHust bubmmorexa LOK
JOKY P P https://m.edsoo.ru/aaba738c
pedepata
bu6mmorexa [IOK
30 P
acTpoBa rpaguka https://m.edsoo.ru/bOececed
bu6mmoreka [JOK
31 B
CKTOpHas rpaguka https://m.edsoo.ru/c686f9bb
Coznanue 1 mpeoOpa3oBaHue
32 ayIuoBU3 aJIbI:—IBIXl::)@beKTOB bubmorexa LHOK
YA y ' https://m.edsoo.ru/45633de5
KommnbrorepHbie npe3eHTanumn
IlpyuHIMOBI TOCTPOESHUS U
P P N bubnuorexa [JOK
33 PENAKTUPOBAHUS TPEXMEPHBIX

Mojeen

https://m.edsoo.ru/d7253a6a




KontponbHas pabora no reme
34 "TexHonoruu 06pabOTKH TEKCTOBOA,
rpadUyecKoi U MyJIbTUMEIUITHON
uHpopmanun"
OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/acc1db62




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
[IpuHumMIBEI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
1 KOMITbIOTEpHBIX ceTeill. CeTeBble 1 bubmmoreka [JOK
npotokoibl. Cetb HTEpHET. https://m.edsoo.ru/04ed7e2d
Anpecanus B cetu HTEpHET.
Cucrema 1OMEHHBIX UMEH
Be6-caiit. Be6-cTpanuna.
Bsaumoneiicteue 6paysepa ¢ BeO-
2 cepBEpOM I[I/IHaMI/I‘P;eZKI/Ipe CTPaHUIIBI 1 bubmorexa OK
PBEPOM. P Ii ' https://m.edsoo.ru/189f67¢7
Pa3paboTka UHTEpHET-MIPUIIOKEHUN
(caiitoB). CeTeBoe XpaHEHUE TaHHBIX
3 Buipl 1esITEIHOCTH B CETU 1 bu6mmoreka IIOK
Wurepuer. CepBucsl MHTepHETA https://m.edsoo.ru/f51ef401
CereBoit atuker. [Ipobiema bubmorexa HOK
4 [TOUTHHHOCTH TIOJYHEHHON 1 https://m.edsoo.ru/b0e87321
ya https://m.edsoo.ru/50da30fb
nHpopmatn https://m.edsoo.ru/5248229
l'ocynapcTBeHHBIE DIEKTPOHHBIE
5 CEpBUCHI U yCIyru. OTKpBITHIE 1 brbmmorexa [TOK
P YOIy, P https://m.eds00.ru/1658594¢
o0pa3oBaTenbHbIE PECYPCHI
TexHOreHHbIE B SKOHOMUYECKHE
but6mmoreka [IOK
6 YTPO3bl, CBSI3AHHBIE C 1

ucnonp3oBanreM UKT. 3ammnra

https://m.edsoo.ru/68ac9784




nHpopMmaluy 1 nHGOpMaITMOHHAS
0€301acHOCTb

Bpenonocnoe nporpammHoe

bubnunoreka LIOK
7 OecrieueHue 061 60pBO
OOCCHEHCHHE 1 CLOCODH LOPEOH € https://m.edsoo.ru/039e1c9b
HUM
Opranuzanus TU4YHOTO apXuBa
g nHpopmanuu. MudopmarmonHsie Bu6mumotexa [JOK
TEXHOJIOTHH U MpodecCroHaIbHas https://m.edsoo.ru/7981dba5
NeSATEIbHOCTh
Mopenu 1 MOAEIIMPOBaHUE.
9 [IpencraBnenue ez JbTaTOB bubmorexa LIOK
pel pesy https://m.edsoo.ru/abbcd321
MOJICIIUPOBAHUS
I'padbl. Pemenne anropuTMuaecKux
10 3aJ1a4, CBA3aHHbBIX C aHAIU30M bubmmorexa LIOK
Aad, https://m.edsoo.ru/079bc8f8
rpa¢oB
1 Jepesbs. JIUCKpETHBIE UTPBI ABYX bubnnorexa [JOK
UTPOKOB C MOJIHONW nHpopManuei https://m.edsoo.ru/68a2d279
Hcnonp3oBanue rpad)oB U JepPEBLEB
12 MY ONUCAHUU ng»eETOB u ’ brbmmorexa [TOK
P https://m.edsoo0.ru/82cb0c49
IIPOLIECCOB OKPYIKAIOILIETO MUPa
13 KonTponbHas padota no teme bubmuoreka [IOK
"NnpopmaninoHHOE MoiepoBaHue" https://m.edsoo.ru/4b24ce20
14 AHanus alropuTMOB. JTalsl bubmuoreka [IOK
peleHus 3aga4 Ha KOMIIBIOTEPE https://m.edsoo.ru/c1535090
S3bIK MPOrpaMMHPOBAHHUS.
15 OCHOBHI;G IIZOHCT ; WU A3bIKA Bubmmorexa [IOK
Py https://m.edsoo.ru/3012411
nporpaMMupoBaHusi. TUIBI JaHHBIX
16 BerBnenus. CoctaBHbIE YCIOBUS bu6muoreka [JOK




https://m.edsoo.ru/e1b7db2d

Huxkael ¢ yenoBueM. [{ukisl mo

bub6nmoreka [IOK

17
IIEPEMEHHOMN https://m.edsoo.ru/10ab9353
Paspaborka 1 mporpaMMHast
18 eaima U anrlc)) 1I:II;MOB ClICHUSI buGnuorexa [IOK
P I p p https://m.edsoo.ru/5d4f7ac9
THUIIOBBIX 33724
Paspaborka 1 nporpamMmHas
19 eaﬁma s anrl()) HpTMOB eIIeHUS buGnuorexa [IOK
P 1 P P https://m.edsoo.ru/72al1b12
3a/1a4 METOJIOM Tiepedopa
bubnunoreka LIOK
20 O06pab
PAOOTKA CHMBOILHDIX AAHHbIX hitps://m.edsoo.ru/2d234361
bubnunoreka LIOK
21 Tab
a0JIMYHBIC BETMYMHBI (MACCUBBHI) hitps://m.cdsoo.r/b37f7cal
22 CopTUupoBKa OJHOMEPHOI'O MacCUBa buGnuorexa [IOK
pTHp A p https://m.edsoo.ru/660ff291
23 [Toanporpammel bubmmorexa [OK
https://m.edsoo.ru/3bb7214a
KounTponbHas pabota mo Teme
24 " AITOPUTMEI U DJIIEMEHTEI bubnuorexa [IOK
p " https://m.edsoo.ru/2ff5fd90
MIPOrpaMMHUpPOBAHUSA
)5 Anann3 ga"HHeIX. OCHOBHEBIE 33124 bu6mmoreka IIOK
aHaJIM3a JaHHBIX https://m.edsoo.ru/096dddd8
bu6mmoreka IIOK
[TocnenoBaTrenbHOCTH PEIICHUS 3a7a9
26 S —— bu6mmoteka IIOK
A https://m.edsoo.ru/eOe7ee3b
but6mmorekxa [IOK
7 ABanus3 JaHHEBIX ¢ HIOMOIILIO https://m.edsoo.ru/eOaaf73a

AJIEKTPOHHBIX TAOJIHIL

https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9




73 KomnbroTepHo-MaTeMaTu4eckKue 1 bubnmnoreka HOK
MOIEIHN https://m.edsoo.ru/2e62e4a7
29 PaGota ¢ roToBOI KOMIBIOTEPHOI 1 bubmmoreka [JOK
MOZEJBIO https://m.edsoo.ru/2ac0Oc441
30 UucneHHoe pelieHre ypaBHEHUHN ¢ | bubnuoreka [JOK
MOMOIIIBIO TIOI00pa MmapameTpa https://m.edsoo.ru/c5699db9
31 Tabnuunble (pensIuoHHbIC) Oa3bl 1 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/87468fbd
32 PaGota ¢ roroBoii 0a30i JaHHBIX 1 Bubmiorexa OK
https://m.edso0o.ru/487808d8
13 CpencTBa HCKYCCTBEHHOTO 1 bubmmoreka [JOK
HHTEIIEKTA https://m.eds00.ru/9c62b830
[IepcnexkTuBel pa3BUTHUA
34 KOMITBIOTEPHBIX MHTEIUIEKTYAJIbHBIX 1 bubmorexa LIOK
https://m.edsoo.ru/5225af37
CUCTEM
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

| ###Par###11o teme «L{udpoBas rpaMOTHOCTEY»

###Par###Bnanenne mnpeACTaBICHUSIMA O Poiaud  WHOpMAIMU U
CBA3aHHBIX C HEH TMpoleccOB B MPHUPOJAE, TEXHUKE U OOIIECTBE,
MOHATUSAMH «UH(POPMALU», «AHPOPMAMOHHBIA MPOIECC», «CHCTEMA,
1.1 «KOMIIOHEHTBI CHCTEMBI», «CHCTeMHBIH 3(derT», «uHpOopMamoHHas
CHUCTEMay», «CHUCTeMa YIpPABJICHUS»; BIAJEHUE METOJaMH TIOHCKa
uHpopManuu B ceTH VIHTEpHET; yMEHHE KPHUTHYECKH OIICHHBAThH

uH(popMalLnIo, NONy4YeHHYI0 U3 cetu HTepHer

12 ###Par###YMeHne XxapakTepus3oBaTh OoJblIME JAHHbIE, I[PUBOAUTH

MMPUMCEPBI HCTOYHUKOB UX IMOJTYYCHUA WU HAITPABJIICHUA UCIIOJIB30BAHUA

###Par###lonumManie  OCHOBHBIX  MPHUHIIMIIOB  yCTPOMCTBA U
(GYHKIMOHUPOBAHUSA  COBPEMEHHBIX  CTAllMOHAPHBIX HM  MOOMIIBHBIX
13 KOMIIBIOTEPOB; TEHACHUUN pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTUM;
' BIIQJICHHE HaBbIKAMU pabOThl C OMNEPAlMOHHBIMU CUCTEMaMH U

OCHOBHBIMH BHJIaMU TIPOTPAMMHOTO 00€CTICUEHUS JJIs PEIICHUs yueOHbIX

3a/1a4y 110 BBIOpaHHOM CreIHaIn3auu

2 ###Par#H##11o Teme «Teopernueckne 0CHOBBI HH()OPMATUKID)

###Par##1lonnMaHe OCHOBHBIX MPUHIIUIIOB TUCKPETU3AIUH PA3IUYHbBIX
)1 BUJOB HH(pOpMAIMK; YMEHHE OIpeleNiaTh HWH(POPMALMOHHBI 00bEM
TEKCTOBBIX, TpaMuUecKuX W 3BYKOBBIX JIAHHBIX IpPH 3aJaHHBIX

rapameTpax JUCKpETU3aluu

###Par####YMeHne CTpOUTh HEpPaBHOMEpHBIE KOJbl, JIOIMYyCKAaoIlne
59 O/JIHO3HAYHOE  JICKOJUpPOBaHUE  COOOmIeHu (mpeduKCHbIE  KOJIbI);
UCIOJIb30BaTh MPOCTEHIINE KOJbI, KOTOPhIE MO3BOJSAIOT OOHAPYKHUBATH U

HCIIPABJIATH OIINOKH Ipu 1nepeaadyc JaHHbIX

###Parf##BrnageHue  TEOpPETUUYECKMM  ammaparoM,  MO3BOJIAIOIINAM
2.3 OCYILIECTBIIATh IPEICTABICHUE 3aJaHHOTO HATypallbHOIO YHCIA B

Pa3JIMYHBIX CUCTEMAaX CHHUCIICHHUA

24 ###Par###Brnagenne  TEOPETUYECKMM  ammaparoM,  MO3BOJIAIOIINAM

BBITNOJHATH IPE0OPa30BaHUsl JOTMUECKUX BBIPAKEHUH, UCTIONb3Ys 3aKOHBI




anreOphl TOTUKH

3.1

3.2

###Par###11o reme «MHDOpMALIMOHHBIE TEXHOJIOTUN

H#H##HPar###Y menue C03/1aBaTh CTPYKTYPUPOBaHHbIE TEKCTOBBIE
JIOKYMEHTBl ¥ JIEMOHCTPAI[MOHHBIE MaTepuajgbl C HCIOIb30BAHHEM
BO3MOXXHOCTEHl COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U OOJauHBIX

CCPBUCOB

H###Par###YMeHre HCIOIb30BaTh TaONMW4YHbIE (PEISAIMOHHBIE) Oa3bl
JTAHHBIX, B YaCTHOCTH, COCTABJIATh 3aIIPOCHI B 0a3aX JaHHBIX (B TOM YHCIIC
BBIUHCIISIEMBIE 3aIIPOCHI), BBITIONHATH COPTUPOBKY M TIOMCK 3amuceld B 6a3e

JTAHHBIX; HAIOJHATH pa3paboTaHHYIO 0a3y JaHHBIX

33

###ParfH#YMeHrne WCIoIb30BaTh JJCKTPOHHBIC TAOMUIBI JJIA aHAIIN3A,
MPEICTaBICHUST U 00pabOTKM JaHHBIX (BKJIFOYAs BBIYMCIICHUE CYMMBI,
cpenHero apuMeTu4eckoro, HauOONBIIErO0 M HAUMEHBIIETO 3HAYCHU,

pelieHre ypaBHEHHi)

11 KIIACC

Kox

MPOBEPSIEMOT0

pe3yJibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

1

###Part##11o Teme «{udpoBast rpaMOTHOCTEY»

1.1

###Par#H#Hanuune npencTtaBieHU O KOMIBIOTEPHBIX CETSIX M HX
poJii B COBPEMEHHOM MHpe; 00 OOMmMX MPHUHLMIAX Pa3pabOTKU M

(YHKIIMOHMPOBAHUS UHTEPHET-NPUIIOKEHUH

1.2

###Par###YMeHnne  OpraHu3oBbIBaTh  JHMYHOE  HMH(OPMAIMOHHOE
MPOCTPAHCTBO C MCIIOJIb30BAaHUEM PA3IMUHBIX CPEICTB LUPPOBBIX
TEXHOJOTHM; TOHMMaHHE BO3MOXHOCTEH IMPPOBBIX CEPBHCOB
rOCy/IapCTBEHHBIX YCIYT, LHUQPPOBBIX 00pa30BaTENbHBIX CEPBHUCOB;
IIOHUMAaHHE  BO3MOXKHOCTEH U OTPAaHUYEHUM  TEXHOJIOTMH
UCKYCCTBEHHOTO HHTEIUIEKTa B Pa3IMYHBIX OONACTAX; HAJIMYUe
npeacTaBieHnit 00 UCHOIb30BaHUN MH(DOPMALIMOHHBIX TEXHOJOTUH B

pa3nuYHbIX MpodeccnoHanbHbIX chepax

2.1

###Part##11o Teme «TeopeTndeckre OCHOBBI HHPOPMATHUKI
###Parf##BnaneHre TEOPETUYECKUM  amnmapaTroM, IO3BOJISIOIIMM
OTIpeNIeTIATh KpaTYalIIMid MyTh BO B3BEHIEHHOM Tpade M KOJIHYECTBO

MyTel MeXay BEpLIMHAMH OPUEHTUPOBAHHOTO allUKINYECKOro rpada

###Part##11o TeMe «ANTOPUTMBI U TIPOTPAMMHUPOBAHHUEY




3.1

3.2

##H#Par#H##YMeHrne uuTaTh M NOHMMATh IPOTPAMMBbI, PEATU3YIOLIME
HECJIOXKHBIE AITOPUTMBI 00paOOTKH YMCIOBBIX U TEKCTOBBIX JAHHBIX (B
TOM YHCJE€ MAacCUBOB M CHMBOJBHBIX CTPOK) Ha BBIOpaHHOM IS
U3Y4YCHUS] YHHUBEPCAIBHOM SI3BIKE MPOrPAMMHUPOBAHUSI BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#); ymeHue aHaiu3upoBaTh
QITOPUTMBI C UCIIOJL30BaHUEM TaOIUI] TPACCUPOBKH;, ONPEICEIITh O3
WCIOJIb30BaHUS KOMIIBIOTEpPA PE3YJIbTAaThl BBITOJHEHUS HECIIOKHBIX
MPOrpaMM, BKJIFOYAIOUIMX LHUKIIbI, BETBICHUS M MOANPOrPaMMbI, IpH

3a/IaHHBIX UCXOHBIX JAHHBIX
###Part##YMenne MoauUIIMPOBaTh TOTOBBIE MPOTPAMMBI IS
pelieHusT HOBBIX 3ajay, MCIOJIb30BaTh MX B CBOMX IporpamMmax B

KauyecTBe MOAIporpamm (mpouenyp, QyHKIIHil)

33

###Par#H#YMeHne  peanu3oBaTb  JTalnbl  pelIeHHs  3ajad  Ha
KOMITBIOTEPE; YMEHHE PEalIn30BbIBATh HA BHIOPAHHOM JJISl M3YYEHUS
SI3bIKE MPOrpaMMHpoBaHus BeicOKoro ypoBHs (Ilackanb, Python, Java,
C++, C#) rtumoBble anropuT™Mbl OOpaOOTKH HHCE, YHCIIOBBIX
MOCJIeIOBAaTEIbHOCTE M MACCHUBOB: IMPEACTABJICHUE YHCIIa B BHJIC
Habopa TMPOCTBIX COMHOMKHUTENEH; HaXOXKIECHHE MaKCHUMaJbHOM
(MUHMMAaNBHOW) M(PHI HATYPATBFHOTO YKCIIA, 3aMIMCAHHOTO B CHCTEME
CUHCIICHMSI C OCHOBaHMEM, HE mpeBblmatonuM 10; BeUKCICHUE
0000IIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAaCCHMBAa WM YHCIOBOU
MOCJI€1I0BATENbHOCTH (cyMMBI, MIPOU3BEICHUS CpeIHero
apu(MeTHYeCcKoro, MHUHUMAJIBLHOTO W MAaKCHUMAJIbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONINX 33JaHHOMY YCIOBHIO);

COPTHUPOBKY 3JICMEHTOB MaCCHBa

4.1

###Par#t#11o Teme «H(popMallnOHHBIE TEXHOJIOTUN»

###Parf##YMeHe  UCIOJIb30BaTh  KOMITBIOTEPHO-MAaTeMAaTHUECKUE
MOJIENN JJI1 aHajdu3a OOBEKTOB U IpPOLECCOB: (HOPMYIHpOBATH IIEJIb
MOJEJIMPOBAHNS, BBIIIOIHATh aHAIN3 PE3YJIBTATOB, MTOJTYYEHHBIX B X0/1€
MOJEJIMPOBAHNUS; OLEHUBATH aJ€KBAaTHOCTb MOJEIH MOIECIUPYEMOMY
00BEKTY WJTU TIPOIIECCY; MPEACTABIATh PE3yIbTaThl MOJICTUPOBAHUS B

HarjsiiHoM BHUJIC




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT COePKAHUS

#iHPartH#lludpoBast rpaMOTHOCTD

###Par### [puHnunel - paboThl  KOMIIbIOTEpA. llepcoHanmbHBIN  KOMIBIOTED.

Br16op koHpUTypauyu KOMIBIOTEPA B 3aBUCHMOCTH OT PEIIaeMbIX 3a1a4
###Par###OCHOBHbIC TEHACHUMUU PA3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH.
[TapannensHbie BBIYUCIICHUSI. MHoromnpoeccopHbie CUCTEMBI.

CynepkomiibroTepbl. MUKpOKOHTpOIUIEpbl. POO0TH3MpOBaHHBIE IPOU3BOJICTBA

1.3

###Part##DaiinoBass cucrema. [louck B aiinoBoit cucreme. Opranuzanus
XpaHeHHUss U O0OpabOTKM JaHHBIX C KCIIOJB30BAaHHEM HWHTEPHET-CEPBHUCOB,

00JIaYHBIX TEXHOJOTMH U MOOMIBHBIX YCTpOﬁCTB

###Par###TeopeTnueckre OCHOBBI HH()OPMATHKH

2.1

#HPar#H#Inpopmanysi, TaHHbIE W 3HAHUA. YHUBEPCAJIbHOCTb JUCKPETHOIO

npeaACTaBJICHUA I/IH(I)OpMaI_II/II/I. I[BOPI‘IHO@ KOJIUPOBAHUC

2.2

###Par###PaBHOMEpPHBIC 1 HEPAaBHOMEPHBIE KOJIbl. Y ciioBre DaHo

2.3

24

2.5

2.6

###Part##llonxonpl kK um3MepeHuro uHPopManuu. CynHOCTH 00BEMHOTO
(asipaBUTHOTO) OIX0/1a K UI3MEPEHUIO HHPOPMAIIMH, OIIPEIe/IeHHe OUTa C TOYKH
3peHusi andaBUTHOTO TMOJIXO0JA, CBA3b MEXAYy pa3MepoM andaBuTa U
WH()OPMAIIMOHHBIM BECOM CHMBOJA (B TPEANOIOKEHUU O PABHOBEPOSTHOCTH
MTOSIBJICHHSI CHMBOJIOB), CBSI3b MEX/y CIMHUIIAMH U3MepeHus: nHopmanuu: OuT,
Oaiit, K6aiir, M0aiiT, ['6aiiT. CymHOCTh cOmepKaTeabHOro (BEPOSATHOCTHOTO)
MoAXoJla K W3MEpPeHH0 HHQPOpMAIUHM, OIpeneieHne OuTa ¢ TO3UIUU

coJiepKaHusl COOOIICHUS

##H#Par#H#Inpopmanionnsie nponeccsl. Ilepenaya mnpopmanuu. McTouHuk,
NpUEMHHK, KaHaJ CBSI3U, CUTHAJ, KoAaupoBaHue. Mckaxenne mHpopMaluu mnpu
nepenade. CKOpOCTh IepeAadd JaHHBIX [0 KaHaly CBA3M. XpPaHEHHE

uHpopMaluu, 00bEM MaMsATH

#HPar###Cucrtemsl. KOMIOHEHTEI CUCTEMBI U UX B3auMoaercTBue. CHCTEMEI

yIipaBiieHUs. YTIpaBjieHrne Kak HHPOpPMaLMOHHbIN nporiecc. OOpaTHas cBs3b

###Par###Cuctemsl cuncieHus. Pa3BépHyTas 3amuch HEeIbIX U JPOOHBIX YnCell B
MO3UIIMOHHBIX CHUCTEMax cunciaeHnsa. CBOWCTBA MO3WUIIMOHHOM 3allMCH YHCHA:
KOJM4YeCTBO U(p B 3aIUCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHCTEMBbI
CUMCIIEHMS. AJITOPUTM IIEPEBOAA LIEJIOr0 YKucaa U3 P-MUHOM CUCTEMBI CUNCIEHMS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-muHO IIpO6I/I B JCCATUYHYIO.




2.7

2.8

AJropuT™M mepeBoja LENOro Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nyHyto. J[BoM4Has, BOCbMEPUYHAs M IIECTHAALATEPUYHAsI CUCTEMbI CUHCIICHHUS,
MEePEBO YMUCENl MEXKIYy O3THUMH CHCTeMaMu. Apu(METHYECKHE ONepalud B
MO3UILIMOHHBIX CHCTEMAaX CUMCIICHUS

###Par### [pencraBnenue 1eEJbIX W BEIIECTBEHHBIX 4YHUCEI B  IaMSTH
KOMITbIOTEpa

###Par###Konupoanue  TekctoB.  Kommpoka  ASCIL.  OpHoOaiiTHBIC
kogupoBku. Cranmapt UNICODE. Koguposka UTF-8. Omnpenenenue

MH()OPMAIMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUN

2.9

2.10

###Par#H#KonupoBanue u3o0paxennid. OueHka HHPOPMALMOHHOTO 00BEMA
pacTpoBoro rpadudeckoro n300pakeHUs NP 3a]aHHOM pa3pelIcCHHH U TTyOuHe
KonupoBaHus 1Bera. Komuposanue 3Byka. OrneHka HHOOPMALMOHHOTO 00bEMa
3BYKOBBIX JaHHBIX IPH 33JIaHHBIX YacTOTE AMCKPETH3AllMd M Pa3psIHOCTH

KOJIMPOBaHUSA

###Part##Anrebpa noruku. BeickaspiBanus. Jlorunueckue omnepanuu. TaOiuiibl
WCTUHHOCTU  JIOTHUYECKUX  OMEpalMil  «IM3BIOHKIUA»,  «KOHBIOHKIU,
«MHBEPCUS», «UMIUIMKALMSA», «IKBUBAJICHIUA». JIOrMyeckue BbIpaKEHUs.
Brrunciienre 10ruueckoro 3HaueHusl COCTAaBHOT'O BBICKA3bIBAHMS MPU U3BECTHBIX
3HAQUYEHMSX BXOMSAIIMX B HEro OJJIEMEHTApHBIX BbICKa3bIBaHUU. TaOiuIlsl
WCTUHHOCTH JIOTHYECKUX BbIpaKeHHU. Jlornyeckue omepanuu M onepanuyd Haja
MHOXeCTBaMU. IIpumepsl 3aKOHOB  anreOpbl  JIOTMKHA. ODKBHBAJICHTHBIC
peoOpa3oBaHus JOTHYECKUX BbIpaxkeHUH. Jlormueckue Qynkuuu. [loctpoeHue
JIOTUYECKOTO BBIPAXEHUS C JaHHOW Tabnuie WCTUHHOCTU. Jlormueckue
aneMeHThl  KoMmmbtorepa. Tpurrep. Cymmarop. Iloctpoenue cxembl Ha
JIOTUYECKUX 3JIEMEHTaX M0 JIOTUYECKOMY BBIPAKEHHUIO. 3aluCh JIOTUYECKOTO

BBIPAXKCHUS 10 JIOTHYECKON CXeME

#H#HPar#H#InpopMallMOHHBIE TEXHOJIOTUU

3.1

11 KUIACC

###Part##TexcToBblii  mporieccop. PenmaktupoBanne u  QopMaTtupoBaHUE.
ITpoBepka opdorpadpuu u rpammaruku. CpencTBa IMOKMCKa M aBTO3aMEHbI B
TEKCTOBOM  mporeccope. Mcnonp3oBanue crtuieid.  CTpyKTypUpOBaHHbBIE
TEKCTOBble  JOKyMeHThl. CHOCkM, oryaBieHue. OOnauyHble  CEPBUCHI.
KomnextuBHas pabGotra ¢ J0KyMEHTOM. WMHCTpyMEHTHI peleH3HpOBaHUS B
TEKCTOBBIX IMpoleccopax. Jlenoas nepenucka. Pedepart. [lpaBuna uutupoBanus
HMCTOYHUKOB U odopmiieHus: oubnuorpapudeckux ccbuiok. OdopmieHue cnucka

JTUTEPaTyphl




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

#iHPartH#lludpoBas rpaMOTHOCTD

1.1

2.1

2.2

#H#Par###] [pyHIMIBl IOCTPOEHUST W AlIapaTHBIE KOMIIOHEHTBHI KOMIIBIOTEPHBIX
cerell. CereBble poTokodibl. Cetb MHTEpHET. Anpecanus B cetu Matepuer. Cucrema

JTIOMEHHBIX UMEH
###Par### TeopeTnuecke OCHOBBI HH()OPMATHKH

###Par####Monenu u wmonenupoBanue. llenmn wmonenupoBanusi. CoOOTBETCTBHE
MOJIETI MOJelupyeMoMy oOBeKkTy uiu mponeccy. dopmanuzanus MPUKIATHBIX
3amau. [lpeacraBieHue pe3ynbTaTOB MOJACIUMPOBAHUS B BHJE, YIAOOHOM st
BOCHpUATUA 4eNoBeKOM. ['paduyeckoe mpeacTaBieHUE JAHHBIX (CXEMbl, TaOIUIbL,
rpadukm)

###Par#H#] padol. OcHoBHBIE TOHATHS. Buabl rpados. Pemienne anropuTMu4eckux
3a/la4, CBSI3aHHBIX C aHATU30M IpadoB (IIOCTPOCHHE ONTUMAIBHOTO MYTH MEXIY
BepIIMHAMU Tpada, onpeaesieHue KOJIMISCTBA Pa3TUYHbBIX ITyTed MEX Ty BEpPIINHAMU

OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada)

2.3

3.1

###Par###]lepeBbs. bunapaoe nepeBo. JJMCKpeTHBIE UTPHI ABYX UTPOKOB C MOJTHOM
uHpopmanueii. [loctpoenne pepeBa mepebopa BapuUaHTOB, OMKMCAHUE CTPATETUU
urpel B Ta0nuuHOi ¢dopme. Brmurpeimneie crpateruu. Mcemnonb3oBanue rpado u

JIepeBbEB MPH OMKMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOLIET0 MHUpa
HHH#Par##H# ANTOpUTMBI U IPOTPAaMMHUPOBaHUE

###Par###Onpenenenne  BO3MOXHBIX ~ PE3YJNbTAaTOB  pabOTBl  MPOCTEHUIIMX
QITOPUTMOB  YIPABJIEHUS HUCHOJHUTENSIMH M  BBIYMCIUTENBHBIX aAJITOPUTMOB.
Onpenenenne UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJIFOPUTM MOXKET JaTh TpeOyeMblil

pe3yabTaT

3.2

#HH#HParfH##JTanbl  pellieHus 3aJad Ha KOMIbIOTEpe. SI3BIK IpOrpaMMHUpPOBaHUS
(ITackanb, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKLIUH  S3BIKA
MIpOrpaMMHUpPOBaHus. THUIIBI JAHHBIX: LEJIOYNCICHHBIE, BEIIECTBEHHbIE, CAMBOJIBHBIE,
norudeckue. BerBiaenus. CocraBHble ycnoBus. Llukibel ¢ ycnmoBuem. Llukibl mo

HepeMeHHOﬁ. Hcnonws3oBanue Ta6.]'H/H_[ TPAaCCUPOBKU

3.3

###Par#Ht#Pa3zpaboTka 1 mporpaMMHasi peaiu3aus alfOPUTMOB PEIIEHUs] TUITOBBIX
3agauy Ga3oBoro ypoBHs. I[Ipumepsl 3amau: anropuTMbel OOpabOTKHM KOHEYHOU
YHCIIOBOM IOCIIE0BATEILHOCTH (BBIYMCIEHUE CYMM, NPOU3BENEHHM, KOJINYeCcTBa
JJIEMEHTOB C 3a/JIaHHBIMH CBOMCTBaMH), alTOPUTMBI aHaJIHM3a 3allUCH YHCEN B
MO3UIIMOHHON CHCTEME CUMCIICHUS, alTOPUTMBI PEIISHHs 3a/1a4 METOAOM Tepebopa
(monck HanOOJBIIEro OOIIEro ASIUTENs IBYX HATypalbHbBIX YHCEI, IPOBEpKa YUCIa

Ha MPOCTOTY)
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###Par###O0paboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIMH — SI3BIKA

IPOrpaMMHUPOBAHUS JIJIs1 00paOOTKH CUMBOJIBHBIX CTPOK

3.5

###Par### TabnmuuHple BEIMYUHBI (MAacCHBBI). AJNTOPUTMBI paboOTHl C AJIEMEHTaMHU
MaccuBa C OJHOKpaTHbIM IIPOCMOTPOM MAacCHBa: CYMMHPOBAHHE 3JIEMEHTOB
MacCHBa, MOJACYET KOJMYECTBA (CYyMMBbI) 3JIEMEHTOB MAacCHUBA, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO, HaXOXXJICHHE HaumOonpliero (HauMEHbIIEro) 3Ha4YeHUs
9JIEMEHTOB  MAacCHBa, HAXOXACHHE BTOPOTO IO BEJIWYMHE HAWOOJBILIEro
(HauMeHbIIero) 3HAUYCHUS, JIMHEHHBIM MOUCK AJIEMEHTa, MEPECTaHOBKA 3JIEMEHTOB
MaccuBa B obOpaTHoM mopsake. CopTupoBKa OAHOMepHOro Maccupa. I[IpocTsie
METO/bl COPTUPOBKH (HAampHUMep, METOJ| Iy3bIpbKa, METOJ BbIOOpa, COPTUPOBKA

BcTraBkamu). [loamporpaMmel

#iHPartH#HDopMaIHOHHBIC TEXHOIOTHH

4.1

4.2

###Part## Ananu3 nanaeix. OCHOBHBIC 33/1a4M aHATU3a JaHHBIX: MPOTHO3UPOBAHHKE,
KinaccuuKkanus, KilacTepu3alnus, aHaiu3 OTKJIOHeHWH. IlocienoBaTenbHOCTh
pellleHrs 3aqad aHalvu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OIEHKa
KauecTBa JAHHBIX, BHIOOP U (WJIM) MOCTPOEHUE MOJETH, MPeoOpa3oBaHue AaHHBIX,

BU3yalin3alud JaHHBIX, HHTCPIPETAHA PE3YJILTATOB

###Par#t# AHamu3 TaHHBIX C IOMOIIBIO AICKTPOHHBIX Ta0HIl. BEIYUCICHIE CyMMBI,

cpeaHero apuMeTHIecKoro, HanOOBIIET0 U HAMMCHBIIIETO 3HAYCHHH Tuana3oHa

4.3

4.4

4.5

###Par#H#KoMnbloTepHO-MaTeMaTUUYECKHE  MOJEIH.  OJTamnbl  KOMIIBIOTEPHO-
MaTeMaTHYECKOr0 MOJAEIUPOBAHUA: IIOCTAHOBKA 3aJadyd, pa3padoTKa MOJEIH,
TECTUPOBAHUE MOJEIHM, KOMIBIOTEPHBIM JKCIEPUMEHT, aHalu3 pe3yJbTaToB

MOZEIIMPOBAHUS
###Par##H#UncneHHoe pelieHre ypaBHeHUH ¢ MOMOIIIBIO 110100pa mapameTpa

###Par#t# Tabnuunble (pensiiuoHHBbIe) 0a3bl NaHHBIX. Tabnuila — TpecTaBICHUE
cBenennit 00 omHOTHMHBEIX oObekTax. Iloise, 3ammch. Kirou tabmwmipel. Pabora ¢
rotoBoil 0a30il naHHBIX. 3amoigHeHWe O0a3bl naHHBIX. [louck, copTupoBKa U
¢bunbpTpanus 3anuceil. 3ampochkl Ha BBHIOOPKY JaHHBIX. 3ampochl C MapameTpami.
Brruncnsiembie mosist B 3ampocax. MHorotabnuuHble 0a3bl JTaHHBIX. TUIBI CBsI3ei

MEXy TaOauIaMu. 3ampockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

IIpoBepsemsie Ha EI'D no nndopmaTrke TpeGoBaHus
K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM TPOrpaMMbl
cpenHero o01ero oopa3oBaHus

Kon

HpOBCp}ICMBIe TpC6OBaHI/I$I K IpCAMCTHBIM PE3YyJIbTaTaM OCBOCHUA OCHOBHOM

MIPOBEPSIEMOTO 00pa3oBaTeNbHON MTPOTrpaMMBbI CPEHETO 00IIIeTr0 00pa30BaHUS

TpeOoBaHUS




3HaTh (TOHUMATH )

1.1

[loHnmMaHue OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U  (YHKIMOHHPOBAHUSA
COBPEMEHHBIX CTAllMOHAPHBIX H MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHIUN
pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJOTHIl; BIaJeHHWE HaBbIKaMU pabOThl C
ONEpPAlMOHHBIMU ~ CUCTEMaMHU M OCHOBHBIMH  BHUJIAMH  NPOTPAMMHOIO
oOecrnieueHus Ui pelieHns yueOHbIX 3a/1a4 M0 BEIOpaHHOW crerrain3aluu

1.2

Hannuue mnpeacraBineHudt o  0a30BbIX  IPUHIOMIAX  OpPraHU3alUuM U
(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CEeTei

1.3

[TonumManue OCHOBHBIX NPUHIMIIOB JAWCKPETH3alMU  Pa3IMYHBIX  BUJIOB
uH(pOopMaIu

1.4

[lonumanue 0a30BBIX aIrOPUTMOB OOpPaOOTKM YHCIOBOH H  TEKCTOBOM
uHpOpMaMy (3aUCh YUCET B MO3UIMOHHOW CHCTEME CUHMCIICHUS, JEITHMOCTh
LENbIX YHCEeN;, HaXOXJICHHE BCEX IPOCTHIX YHCENl B 3aJaHHOM JHAla30HE;
00paboTka MHOTOPA3PSAHBIX IIETBIX YHUCEN;, aHAIN3 CHUMBOJBHBIX CTPOK |
JPYTUX), aITOPUTMOB TIOUCKA ¥ COPTUPOBKHU

1.5

3HaHne (PYHKIMOHAIBHBIC BO3MOXHOCTH WHCTPYMCHTAIBHBIX CPEICTB CPEIbI
pa3paboTKu

1.6

Bnagenue ocCHOBHBIMH CBEJIEHUSIMU O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEICTBaX
co37aHus U pabOThl C HUMH

1.7

[lonnMaHne BO3MOXHOCTEH M OrPaHUYECHMM TEXHOJOTMH HCKYCCTBEHHOIO
UHTEJUIEKTa B  pa3jMyHbIX  OOJIACTAX; HalIM4yhe IpejAcTaBIeHUl 00
HCIIOJIb30BAHUH MH(POPMAIMOHHBIX TEXHOJIOTUH B pa3INYHBIX
npogeccuoHaNbHBIX chepax

1.8

BiageHune  TeopeTMyecKMM  ammaparoM, — MO3BOJSIOIIMM  OCYLIECTBIATH
MIPEACTABICHUE 3aJaHHOIO0 HATypaJbHOTO 4YHUCJIA B pPa3JIMYHBIX CHCTEMax
CUMCIJIEHUS; BBINOJIHATH NMPeoOpa3oBaHMsl JIOTHUECKUX BBIPAXKEHUH, MCIIOIb3Ys
3aKOHBI areOphl JIOTUKH; ONPEAEATh KpaTYalllinil MyTh BO B3BEIIEHHOM Ipade
U KOJIMYECTBO IyTE€H MEXAY BEPLIIMHAMHM OPUEHTHUPOBAHHOIO ALUKINYECKOIO

rpada

Ymern

2.1

YMeHue Hucrnoiab30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJENH IS aHaln3a
00BEKTOB M TIPOIIECCOB: (POPMYIHMPOBATH I1€h MOJEIUPOBAHUS, BBINOIHATH
aHallM3 pPe3yibTaTOB, IMOJNYYEHHBIX B XOA€ MOJCIUPOBAHUS, OLIEHUBATH
aJIeKBATHOCTh MOJIEIIA MOJISIIUPYEMOMY OOBEKTY HIIM TPOIIECCY; MPEICTABISATh
PE3yNbTaThl MOICTTUPOBAHUS B HATJISTHOM BUJIE
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YMmenue  kiaccu(uUUMpOBaTH  OCHOBHBIE — 3aqadyd  aHalWM3a  JaHHBIX
(mporHo3upoBaHue, KiIaccUpUKALUs, KiIacTepu3alusi, aHaJlu3 OTKIOHEHHH);
MOHMMATh TMOCJEN0BATEIbHOCTh PpEIICHUs 3a/Jad aHaju3a JaHHbIX: cOop
MEePBUYHBIX JIaHHBIX, OYMCTKAa M OIEHKAa KauyecTBa JaHHBIX, BBIOOp M (WJIM)
MOCTPOEHHE MOJENU, IpeoOpa3oBaHKWE JaHHBIX, BU3yalU3alUsl JaHHBIX,
HMHTEpIpETAIMs Pe3yJbTaTOB




2.3

YMeHnue ompeneniarb WH(POPMAIMOHHBI O0BEM TEKCTOBBIX, T'papUUYECKUX H
3BYKOBBIX JAHHBIX IIpYM 3aJaHHBIX IapaMeTpax JIUCKPETU3aluu. YMEHHE
OTIPENeNIATh CPEIHIO CKOPOCTh Tepelayd JaHHBIX, OIICHUBAaTh H3MCHEHUE
BpEMCHHU IICpcaavyu IIpu HU3MCHCHUU I/IH(i)OpMaI_[I/IOHHOFO 06'b€Ma JAaHHBIX H
XapaKTEPUCTHK KaHaja CBS3H

24

YMeHue cTpouTh KoJ, 00ecleurBaoIMi HAUMEHBIYI0 BO3MOXKHYIO CPEIHIO0
JUTMHY COOOIIEHHUS IPU U3BECTHOM YacTOTEe CUMBOJIOB

2.5

YMeHue HCHoJib30BaTh MPHU PEIICHUU 3a7ad CBOMCTBA NMO3MIMOHHOM 3alUCH
YUCeN, aIrOPUTMbl MOCTPOEHHUS 3alMCH YHCIA B IO3UIMOHHOW CHUCTEME
CUMCJIEHUSI C 3aJlaHHbIM OCHOBAHMEM M IIOCTPOEHHUS 4YHUCIA MO CTPOKE,
CoZepKallel 3amuch 3TOrO0 4YUCia B IO3MIMOHHOW CHUCTEME CUUCIEHUS C
3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBHITIONHATH apuPMETHUECKHE OIepaluu B
MO3ULIMOHHBIX CUCTEMaX CYUCIICHUS

2.6

VYMmenue CTPOUTH JIOTHUYCCKOC BBIPAXKCHUC B [[HSLIOHKTHBHOﬁ M KOHBIOHKTUBHOM
HOPpMAJIbHBIX Q)opMax 10 38.,HaHHOI‘/‘I Ta6J'II/II_Ie HCTHUHHOCTH, NCCIICA0BATH 0051aCcTh
HUCTUHHOCTH BBICKA3bIBAHUA, COACPKAIICTO NCPEMCHHBIC, PCIIaTh HCECJIIOKHBIC
JIOTUYCCKHEC YPABHCHUA

2.7

YMeHue pemaTh aJrOpUTMHUYECKUE 3aJaud, CBSI3aHHbIE C aHaAIU30M rpadoB
(3a7aun  MOCTPOEHUS ONTHUMAJIBHOITO IyTH MEXIy BeplIMHaAMu rpada,
ONpeAcNeHUsT  KOJIMYECTBA  PAIMYHBIX  IyTed  MEeXAy  BEpIIMHAMU
OPUEHTHPOBAHHOTO AIIMKINYECKOTO rpada)

2.8

YMEHHE HCIIOIb30BATh JEPEBbA IPU AHAIM3€ U IIOCTPOCHUU KOJIOB M IS
NPECTAaBICHUS apU(PMETHUECKUX BbIpRXEHUH, MPU PELICHUU 33a/a4 MOMCKA U
COPTUPOBKM; YMEHHME CTPOHUTH JEPEBO HIPBHI IO 33JAHHOMY AJITOPUTMY;
pa3pabarbIBaTh U 0OOCHOBBIBATh BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YMeHue aHaJIu3UpOBaTh AJTOPUTMBI C UCHOJIB30BAHUEM TaOJHI] TPACCHUPOBKHU;
onpeAensaTh 03 UCHOJIb30BaHUS KOMIBIOTEpPA PE3YJIbTAaThl  BBIIOJHEHUS
HECJIO)KHBIX IIPOrpaMM, BKIIIOYAIOMIMX LMKIBI, BETBIECHUS WU IOAIPOrPaMMBI,
IIPY 33JIaHHBIX UCXOJHBIX JAHHBIX

2.10

YMeHue omnpenenarh CI0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJIFOPUTMOB
(cymMMHpOBaHHE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, IepeGopHbIe
QJIITOPUTMBI, IBOMYHBIN MMOUCK) U IPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOMU CII0KHOCTH JJI PELICHU OJHOM 3a1a4u

2.11

Bnagenue yHHBEpcadbHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npencraBneHussMu 0 0a30BBIX THUIIAX JAHHBIX
U CTPYKTypax JaHHBIX; YMEHHE WCIOJIb30BaTh OCHOBHBIE YIPABISIONINE
KOHCTPYKIIMW; YMEHHE OCYIISCTBIIATh aHAIW3 MPEAIOKESHHON TMPOTPaMMBbI:
OTIPECTISATH PE3YABTATHl PAOOTHI IPOTPAMMBI ITPH 33JAHHBIX UCXOTHBIX JTaHHBIX;
OTIPE/ICIIATh, MPU KAKUX HUCXOIHBIX JaHHBIX BO3MOXKHO IMOJTYYCHHE yKa3aHHBIX
PE3yNIbTATOB; BBISBISATH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIIMOKE B paboTe
MPOrpaMMBbI; (POPMYITHUPOBATH TPEUIOKCHHUS 10 YIYYIICHHIO MPOTPAMMHOTO
Koja

2.12

YMmenue PCAIN30BbIBATH Ha BBI6paHHOM JJIsA HU3YUCHUA SA3BIKC




nporpamMmmupoBanus Bbicokoro ypoBHs (Ilackams, Python, Java, C++, C#)
TUIIOBBIC AJITOPUTMBI O6p360TKI/I YHUCCJI, YHCIOBBIX HOCHGHOB&TGHBHOCTCﬁ )41
MAaCCHBOB: TIPEJICTABJIICHUE 4YHCIa B BUAC HaOOpa IMPOCTBIX COMHOXKUTEIICH;
HaXOXJICHUEC MaKCUMalIbHOW (MHHMMAJIBHOW) HU(PHI HATYypaIbHOTO YHCTIA,
3allMCAaHHOTO B CHCTEME CUMCICHHsS C OCHOBaHWEM, HempeBbimaromuMm 10;
BBIYUCIICHUC O606H.I€HHBIX XAPaAKTCPUCTHUK BJICMCHTOB MAaCCHUBa HWJIN 9HCIIOBOH
MOCJICIOBATEIBHOCTH (CyMMBI, TPOHM3BEACHUS CPEIHEro apuMETHYECKOTO,
MUHUMATBHOTO ¥ MaKCHMAallbHOTO JJIEMEHTOB, KOJUYECTBAa DJIEMEHTOB,
YIIOBIICTBOPSIIOIINX 33JaHHOMY YCIIOBHIO); COPTHPOBKY JJIEMEHTOB MAaCCHBA,
YMCHHC HCIIOJIB30BATL B IpOrpaMMax MJAHHBIC PA3JIMYHBIX THUIIOB C Y4YCTOM
OTpaHUYCHUH Ha TUAIa30H UX BO3MOKHBIX 3HAUCHHH, TPUMEHSTH IPH PEIICHUU
3a/1ad CTPYKTYpPbl JIaHHBIX (CIUCKH, CJIOBApH, CTEKH, O4YEpeIH, ICPEBbs);
MPUMEHSTh CTaHJAPTHBIE W COOCTBEHHBIC IOANPOrPaMMBI ISl 00pabOTKH
YUCJIOBBIX OAHHBIX W CHUMBOJIBHBIX CTPOK; MCIIOJIB30BaTh IIPU pa3pa60TKe
nporpamMm OMOJIMOTEKH MOANPOrPaMM; YMEHHE UCIIOIB30BaTh CPEICTBA OTIIAIKU
MIPOrpaMM B CpeJie IPOTPaMMHUPOBAHUS

2.13

YMeHue UCIOoNb30BaTh NEKTPOHHBIC TAOJMIIBI ISl aHAIHM3a, IPEICTABICHUS H
00pabOTKH JTaHHBIX (BKJIOYAs BBHIOOP ONTHMAJIBLHOTO PEIICHUs, TOI00p JIMHUH
TpEeH/a, pelIeHre 3a/1a4 MPOTHO3UPOBAHUS); YMEHUE MCIOIb30BaTh TAOJUYHBIC
(pensumoHHbIC) 0a3bl TAaHHBIX U CIIPABOYHBIC CUCTEMBI

2.14

YMeHue OpraHu3oBBIBaTh JIMYHOE HH(GOPMAILMOHHOE IPOCTPAHCTBO  C
HCIIOJIb30BAHHUEM PA3JIMYHBIX CPCACTB III/I(l)pOBBIX TCXHOJIOFI/Ifl; IIOHUMaHUueC
BO3MOXKHOCTEH ITM(POBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HIH(POBBIX
o0Opa3oBaTeNbHbIX CEPBUCOB

IlepeueHs 351eMEHTOB coaepkKaHMsl, TpoBepsieMblX Ha EI'D
1o uHpopmatuke

Kon

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

[Mudposas rpaMOTHOCTH

1.1

OcCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TexHoNIorui. [lapannenbHbie
BBIYHCIICHHS. MHOTONPOIIECCOPHBIE CHCTEMEBI. PacmpeienieHHbIe BEIYNCITUTEILHBIC
CUCTEMBI 1 00paboTKa OONBIINX JAHHBIX

1.2

[IpyHIMIIBI TOCTPOEHUS U anmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTell. CeTeBble
nporokoiibl. Cetb MHTEpHET. Anpecanus B cetu UnTepuer. [Iporoxoinsl creka TCP/IP.
Cucrema nomenHslx MMeH. Pasnenenune IP-cetm Ha moAceTw ¢ IOMOIIBIO MAacoK
noxceren

1.3

QaitnoBass cucrema. [louck B daitnoBoit cucrteme. IlpuHuuner pas3merieHus u
uMeHOBaHUs (ailioB B joiroBpeMeHHOl mnamsaTd. [1laGnoHbl Ass omucaHusi TPyl
(aiinon

1.4

CkopocTb nepefadu JaHHBIX. 3aBUCUMOCTh BPEMEHU Iepeiadl 0T HHPOPMAIMOHHOTO
o0beMa JIaHHBIX U XapaKTePUCTUK KaHala CBSA3U

1.5

u¢poBanne naHHbIX. CHMMETpUYHblE M HecuMMeTpuuHble wmudpbl. [udps




npoctoit 3amensl. [udp Lezaps. [ludp Buxenepa. Anropurm mudposanust RSA

1.6

Koxpl, mo3posstomiue oOHApyXUBaThb W MCHPABIATh OUIMOKM, BO3HUKAIOLIME IPU
nepefaye naHHbIX. Paccrosaume Xsmmuura. KogupoBanue ¢ moBTOpeHHEM OHWTOB.
Koxapr XomMmunra

Teoperuueckrne 0CHOBBI UH(POPMATUKHI

2.1

JlBon4yHoe KkoaupoBaHHE. PaBHOMEpHBIE M HEpaBHOMEpPHBIE KOABL JlekoaupoBaHue
COOOIIECHNH, 3alMCaHHbIX C IIOMOLIbIO HEPABHOMEPHBIX KOAOB. YcinoBue DaHo.
IlocTpoeHne ONHO3HAYHO AEKOAUPYEMBIX KOZOB € IIOMOIIBIO I€pEBa
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Teopernueckue MoaXxoAbl K OLEHKE KoiauyecTBa MH(popManuu. EMUHUIBI H3MepeHus
KosnnyecTBa MHGopMaruu. AsaBUTHBIN MOAXOJ] K OLIEHKE KOJIMYeCTBa HH(OPMAIHH.
3akoH anauTuBHOCTH MH(MOopMaruu. @opmyna Xaptiu. MHbopmamust 1 BEpOSITHOCTb.
®opwmyna [llennona
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Cuctemsl cuncnenus. Pa3BepHyTast 3anMch LENbIX U APOOHBIX YHCEN B MO3ULMOHHON
cucreme cuucieHus. CBOWCTBA TMO3UIIMOHHOW 3alMCH YHWCNA: KOJIWYecTBO mudp B
3allMCH, NMPU3HAK JEIMMOCTH 4MCJa HAa OCHOBAHUE CHUCTEMBI CUUCICHHUA. AITOPUTM
IepeBoa LEeIoro yucia u3 P-WyHOM CUCTEMBI CUMCIIEHMS B JECATUYHYIO. AJITOPUTM
nepeBosia KOHeyHOW P-muHOW npoOu B JecaTHuHyro. ANTOpUTM IepeBoja LEJIoro
yucla W3 JECATHYHOM CHCTeMbl cuuciieHHs B P-uunyro. IlepeBony KoHedHOU
JecATUYHON apobu B P-munyro. /[BouuHas, BOCbMepHYHas M ILIECTHAALATEPUYHAs
CUCTEMbl CUMCICHMS, CBSI3b MEXAY HUMU. ApuMmeTuyeckue ornepanuud B
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS
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TpOI/I‘lHaH YpaBHOBCIICHHAsA CHCTEMaA CHUCIICHUA. I[BOI/I‘IHO—I[GCSITI/I‘IHB.H CHUCTCMa
CUHCJICHHUA

2.5

Komuposanue texcroB. KoaupoBka ASCII. OnnoGaiitHeie koaupoBku. CraHgapt
UNICODE. Koauposka UTF-8. Onpenenenre HHPOPMALMOHHOTO 00beMa TEKCTOBBIX
COOOIIIeHNI

2.6

KomupoBanue wuzobpaxenuil. OlueHka HHPOPMAIMOHHOTO o0OBeMa TpaduyecKuX
JAHHBIX TPU 33JaHHBIX pa3pelieHMM W TIyOMHE KOAMpOBaHUsS IBeTa. lIBeToBbIE
MO/IEJIH.

KonupoBanue 3Byka. OneHka HWHGOPMALMOHHOTO 00BbEMa 3BYKOBBIX JAHHBIX MpHU
3aJaHHBIX YaCTOTC JUCKPCTU3AIHNU U Pa3pAIHOCTH KOAUPOBAHUA

2.7

Anre6pa noruku. [Tonstue Beicka3biBaHusl. BpickasbiBaTenbHble (POPMBI (ITpEIUKATHI).
KBaHTOpHI CyI1€CTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue onepanuu. Tabmuipl UCTUHHOCTH. Jlornueckue Beipaxenus. Jloruueckue
TOXKJIeCTBa. Jlornyeckue onepanuy u onepanuy HaJ MHOKECTBAMHU.

3aKoHbI anreOphl JIOTMKU. DKBUBAJIECHTHBIE MPE0Opa30BaHUsl JJOTUYECKUX BbIPAaKEHHH.
Jlornueckue ypaBHEHUS U CUCTEMBI YPaBHEHUI.

Jlornueckue (yHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHUX (DYHKIIMHA
OT KOJIMYECTBA apTyMEHTOB.

Kanonuueckue Gpopmbl TOrHuecKuX BhIpaXKEHHH

2.8

COBepI_HeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC q)OpMI)I, AJITOPUTMBI
HUX MOCTPOCHUA I10 Ta6m/1ue HCTHUHHOCTHU




2.9

Jlormyeckue  3JM€MEHTHI B cocTaBe  Kommbiotepa.  Tpurrep.  Cymmarop.
MHoropaspsaasbeii  cymmarop. IlocTpoeHne cXxeM Ha JIOTHMYECKHMX DJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHMIO. 3aluCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXeMe

2.10

Monenn wu mozaenupoBaHue. llenn MoxaenupoBaHus. AJEKBaTHOCTb  MOJIENH
MOJIETTUPYEMOMY O0BEKTY WK npoueccy. DopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3ynbTaTOB MOJCIMPOBAHUS B BHJE, YAOOHOM Ui BOCIPHUSTHS
yesoBekoM. ['padudeckoe npencTaBieHue JaHHbBIX (CXEMBbI, TaOIHIIbI, TpaduKn).

2.11

[IpencraBienue 1eNbIX 4YMCeN B MaMATH KOMIbiOTepa. OrpaHHYeHHOCTh JHara3oHa
yuceJl MpU OrPaHUYEHMM KOJIMYECTBAa paspsnoB. [lepenosiHeHue pa3psiiHONW CETKH.
be33HnakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. JIBOMYHBIN JOTOJHHTEIBHBIN KOJI
OTPULIATETBHBIX YUCEII.

[ToGuToBBIC NOTHUECKUE omepanuu. Jloruyeckui, apupMEeTUUECKHN U ITUKIMYECKHI
capuru. [IudpoBanre ¢ MOMOIIBIO MOOUTOBOH onepanuu "uckitoygatoniee NJIN"

2.12

[IpencraBieHue BEIECTBEHHBIX 4YMCENI B IAMATH KOMIIBIOTEpA. 3Hayallas 4acTb U
nopsioKk umcia. J[nanma3oH 3Ha4YeHWH BemIeCTBEHHBIX uuceln. [IpoGiiembl XpaHeHUs
BELICCTBCHHBIX 4YMCEJ, CBS3aHHbIE C OIPAHUYCHHEM KOJMYECTBA  Pa3psIOB.
BoinonHenue onepauuii ¢ BEUIECTBEHHBIMU YHCIaMM, HAKOIUIEHHWE OLIMOOK IpH
BBIYMCIICHUSX

2.13

I'padbr. OcHoBHble moHATHSA. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHII
CMEKHOCTH, BECOBBIX MAaTpHULl, CIHUCKOB CMEXHOCTU. PeleHue alropuTMHUYECKHX
3a/la4, CBS3aHHBIX C aHATU30M rpadoB (MOCTPOECHUE ONTHUMAIBHOTO IYTH MEXIY
BepmMHaMu rpada, omnpeneieHne KOJIMYeCcTBa Pa3IMyHbIX IMyTe MEXIy BepIIuHAMHU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKoro rpada)

2.14

HepeBbst. bunapnoe gepeo. [lepeBbs moucka. CnocoObl 00xoma Jaepesa.
[IpencraBnenue apupmMeTHUecKUX BbhIpakeHUI B Buje aepesa. Mcnonb3oBanue rpados
U JIEPEBbEB MIPU ONMUCAHUH OOBEKTOB U MPOLIECCOB OKPY’KAIOIIET0 MUpa

2.15

JIMCKpeTHbIE WIpPhl JBYX WIPOKOB ¢ TOiHON wuH(popmanmelt. Iloctpoenue nepea
nepedopa BapUaHTOB, OMMCAHUE CTPATErnH UTPhl B TaOIMYHON (popme. BuUrpeiiiHbie
U IIPOUTPBILLIHBIE TO3ULUHU. BEIUTPHIIIHBIE CTPATETUH

2.16

CpenctBa HMCKYCCTBEHHOIO HHTEIIEKTa. MaeHTHHKanMsg W TOUCK H300pakeHHid,
pacno3HaBaHnue Jui. Vcmonp3oBaHME METOAOB HCKYCCTBEHHOTO MHTEIUIEKTa B
oOyyaromux cucremax. lcnoiab3oBaHHE METOJOB HCKYCCTBEHHOTO WHTEIUIEKTa B
pobotorexnuke. UnTepHer Bemieil. HeliponHsie cetn

ANTOpUTMBI M IPOIPAMMHUPOBAHHE

3.1

dopmanuzanus nNoHATHs anropurma. Mammza TerOpuHIa Kak yHUBEpcaabHas MOJEIb
BBIYUCIICHUI

32

O1eHKa CIIO)KHOCTH BbIUMCIIEHUH. BpeMmsi paboThl 1 00beM HMCHOIB3yeMON MaMsATH, UX
3aBUCUMOCTBh OT pa3Mepa UCXOIHBIX AaHHBIX. OLIEHKAa aCUMITOTHYECKOW CII0KHOCTH
ITOPUTMOB. AJTOPUTMBI MOJMHOMHUAIBHOU CHOXKHOCTU. IlepeGopHbIe anropuTMBI.
[IpuMepsl pa3nuyHBIX QJITOPUTMOB PEIICHHWS OJHOM 3aJadd, KOTOpPbIE HMEIOT
Pa3IMYHYIO CJIIOKHOCTh




33

OmnpeneneHre BO3MOXKHBIX — Pe3yJIbTaToB  pabOThl  MPOCTEHIIMX  aIrOPUTMOB
YIPABICHUS HUCHONHUTEISIMA ¥  BBIUMCIUTEIBHBIX anropuTMoB. OrmpeneicHue
MCXOJHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

34

Anroput™Mbl 00pab0OTKH HATypaJbHBIX YUCE, 3aMCAHHBIX B MO3HIIMOHHBIX CHCTEMax
CUHCTICHHS: pa30MeHHe 3alliCH YUCIIa Ha OTHEIbHBbIC MU(PHI, HAXOXKICHUE CYMMBI U
MpOM3BeICHUS (P, HAXOXKICHNE MaKCUMAITbHOW (MUHHUMAJIBHON) ITU(DPHI.
[IpencraBienue yncia B BUAC HaOOpa MPOCTHIX COMHOXUTENEH. ANTOPUTM OBICTPOTO
BO3BE/ICHUSI B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJIaHHOM JIMANa30HE C MOMOIIBIO
anroputMa "pemero Jpatochena”

3.5

MHoropa3psiIHbIe IeJble YUCIIa, 3a/1a4i JITUHHON apu(pMEeTUKA

3.6

Azpik  mporpammupoBanust (ITackamp, Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYHMCIICHHBIE, BEUIECTBEHHbIE, CUMBOJIbHBIE, jJorudeckue. BerBinenus. CioxkHble
ycnoBust. Llukibl ¢ ycnoBueM. LUKl IO TepeMeHHOM.

OOpaboTka NaHHBIX, XpaHSAMUXCS B Qaitmax. TeKCTOBbIle W IBOWYHBIC (DaMIIbI.
daiinoBsie nepeMeHHble ((haiiaoBble ykazaTenu). Urenue u3 daiina. 3anuch B (aiin.
PazOuenue 3amaum Ha mnonzamaud. llogmporpammbel (mpouenypsl W (YHKITUH).
Hcnonb3oBaHue cTaHIapTHON OUOIMOTEKH S3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBnble mpouenypsl u (GyHkuuu. Vcnons3oBaHue creka Ais
OpraHu3alii PeKyPCUBHBIX BHI30BOB

3.8

Uucnennsie MeToabl. TouHOE M IPUOIMKEHHOE pelIeHus 3a1auu. YucaeHHOe pelieHne
ypaBHEHUH C TOMOUIbI0 Tox0opa mnapamerpa. YHCICHHBIE METOIBl PEIICHUS
ypaBHEHMI: MeTox Tmepedopa, METOJ TOJOBMHHOrO JeneHus. [IpuOmmkeHHoe
BBIUMCJICHUE JJIMH KPUBBIX. Bbruncnenue riomaneid Guryp ¢ moMouiblo YMCICHHBIX
METOJIOB  (METOA MNpSMOYrOoJbHUKOB, MeTon Tpameuuit). Ilouck Maxkcumyma
(MuHMMYMa) QYHKIIMH OHOM MEpEMEHHON METOIOM MOJIOBUHHOTO JICTICHUS

3.9

OO0paboTKka CUMBOJIbHBIX JaHHbIX. BeTpoeHHbIE (YyHKIMU s3bIKA MTPOrpPaMMHUPOBAHUS
Uis 00pabOTKH CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHUMBOJIBHBIX CTpPOK:
MOJICUET KOJINYECTBA MOSBICHUI CHMBOJIa B CTPOKE, pa30MEHHE CTPOKU Ha CIIOBa IO
MpOOEIbHBIM CUMBOJIaM, IIOMCK IOJACTPOKM BHYTPH JaHHOW CTPOKM, 3aMeHa
HalJCHHOM NOJICTPOKM Ha JAPYryl0 CTpOKy. ['eHepamus Bcex CIOB B HEKOTOPOM
andaBuTe, yAOBIETBOPAIOIINX 3aJaHHBIM orpaHudeHusM. [IpeoOGpasoBaHue uncia B
CHUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl U MOCIEI0BaTEIbHOCTH YKceN. Bpruncienne 0000IEeHHBIX XapaKTepUCTUK
AJIEMEHTOB MAacCHBa WJIM YHMCIOBOW IOCIEI0BATEIbHOCTH (CyMMBbI, MPOU3BEACHMUS,
CpeAHero apupMeTHYecKoro, MHUHUMAJIbHOTO M MAaKCHUMAaJbHOIO 3JEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YAOBIETBOPSAIONIIUX 33JaHHOMY YCIOBHUIO). JIMHEWHBIN MOUCK
3aJJaHHOTO 3HAYEHHs] B MaccuBe. AJITOPUTMBI pabOThl € 3JIEMEHTaMH MaccuBa C
OJTHOKPAaTHBIM NMPOCMOTpoM MaccuBa. CopTHpoBKa oJHOMEpHOro MaccuBa. [IpocTbie
METO/Bl COPTUPOBKU (METOJ ITy3bIpbKa, METOJl BBIOOpA, COPTUPOBKA BCTaBKaMH).
CoprtupoBka ciusiHueM. beictpas coptupoBka MmaccuBa (amroputM QuickSort).
JIBOMUHBIN [TOMCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIByMepHBbIe MacCcuUBbl (MaTpHIlbl). AJITOPUTMBI OOpaOOTKH JIBYMEpPHBIX MAaCCHBOB:
3aloJIHEHWE JBYMEPHOIO YKCIOBOTO MacCHMBa IO 3aJaHHBIM IIpaBHJIaM, IIOUCK
9JIEMEHTa B JIByMEPHOM MAacCCHBE, BBIYMCICHHE MakcUMyMa (MHUHHMYyMa) U CYMMBI




AJIEMEHTOB JBYMEpPHOTO MAacCHBa, INEPECTaHOBKAa CTPOK U CTOJOIIOB JABYMEPHOIO
MaccuBa

3.12

CrnoBapu (acconuaTHBHBICE MAaCCHBBI, OTOOpaxkeHHs). Xomi-radiuinbl. [locTpoeHwme
aJi(haBUTHO-YACTOTHOTO CJIOBAps JIJIS 33/IaHHOTO TEKCTa

3.13

Crekr.  AHaiu3  MPaBWIBHOCTH  CKOOOYHOTO  BBIPOKCHUSA.  BblumcieHue
apu(MeTHYECKOr0 BBIpAXEHHS, 3amucaHHoOro B mocTtdukcHOUW Qopme. Ouepenu.
Hcnonp30Banue ouepein sk BDEMEHHOTO XPaHEHHsI JaHHBIX

3.14

Anroputmsl Ha rpadax. [ToctpoeHne MUHIMAaIBLHOTO OCTOBHOTO JIEpEBa B3BEIICHHOTO
CBSI3HOTO HEOPUEHTUPOBaHHOTO rpada. KommdyecTBO paznuyHBIX MyTeH Mexay
BEpIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTro rpada. Aaroputm JledkcTps

3.15

HepeBps. Peanusanuss nepeBa ¢ IIOMOILIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapuble) naepeBbs. IlocTpoeHue nepeBa Uil  3a4aHHOTO  apUPMETUYECKOTO
BBIpaXEHUS. PeKypcuBHBIE alrOpHUTMBI 00Xona JepeBa. lcmonb3oBaHWe creka H
ouepeau i 00xo/a Aepena

3.16

JuHaMu4yeckoe MpOorpaMMUpOBAaHUE KAaK METOJ peLIeHUsd 3a7ad C COXPAaHCHHUEM
IIPOMEXYTOUHBIX PE3yJbTAaTOB. 3aJayd, pEILIAEMbIE C IOMOLIBI0 JUHAMHUYECKOIO
IPOrpaMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIMH, IOACYET KOJUYECTBA
BAPUAHTOB, 33/1a4¥ ONITUMU3aLHA

[TonsTe 06 0OBEKTHO-OPUEHTHUPOBAHHOM IPOrpaMMUPOBAHUU. OOBEKTHI M KIIACCHI.
CpoiictBa 1 MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM aHainu3. Pa3paboTka
IIpOrpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO nojaxona. WHkancynsuus,
HaclieloBaHue, oauMophu3m

WNHpopmalnoHHbIE TEXHOIOTHH

4.1

Ananu3 pgaHHbIX. OCHOBHBIE 33/laud  aHAJIW3a JAHHBIX: IPOTHO3MPOBAHME,
KJ1accupuKalys, KiacTepusalys, aHaju3 OTKJIoHeHuH. [locnenoBarenbHOCTh pelieHus
3a/lay aHaju3a JaHHBIX: COOp TMEPBUYHBIX JAHHBIX, OYHCTKAa W OIIEHKA KadecTBa
JTAHHBIX, BEIOOP W (WJIH) MOCTPOCHHUE MOJIENH, MPe0Opa3oBaHUE JAHHBIX, BU3yaTU3aIIHs
JAHHBIX, UHTEpIpeTanuus pe3ynbraroB. [Iporpammubie cpeactBa u MIHTepHET-cepBUCHI
JUTst 00pabOTKH U MpeCTaBICHUS JaHHBIX. bonbime nanupie. MammnaHOoe 00y4ueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO AJEKTPOHHBIX TAOIHIl. BhIUMCIEHHE CYMMBI, CpEIHEro
apudmeTnyeckoro, HauOOIbIIET0 (HAUMEHBIIIETO) 3HAYSHUS Auana3oHa. Beraucnenue
kod(puimenTa KOppeIsaluH JABYX pSJIOB JaHHBIX. llocTpoeHue CTOIOYATHIX,
TUHENYaThIX U KpyroBuix auarpamm. [loctpoenue rpaduxos ¢pynkuwmii. [Togdbop muHMM
TpeH/a, pelIeHne 3a1a4 MporHo3upoBaHus. Pemenue 3a1a4 onTUMHU3AIIHN C TTOMOIIBIO
ANEKTPOHHBIX TAOJIHUIL
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HI/ICerTI/I?;aHI/ISI Ipu MaT€MaTUYCCKOM MOACIIMPOBAHUN HCIPECPBIBHBIX ITPOIECCOB.
MoaenupoBanue JBWKECHUS. MoaenupoBanue OMOIOTMYECKUX CHUCTEM.
Maremaruueckre MOJEIM B HKOHOMHUKE. BBIYMCIHMTENbHBIE HKCIEPUMEHTHI C
Mozensmu. O0paboTka pe3yabTaToOB dKCIEpUMEHTa. MeTol HAaMMEHBIITNX KBaJIpPaToOB.
OneHka YHCIOBBIX MapaMETPOB  MOJAETUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccTraHoBiieHrE 3aBUCUMOCTEN IO pe3ysibTaTaM dKCIIEPUMEHTA




4.4

BepositHocTHbie Mozenu. Meroasl MonTte-Kapio. MMuTanimoHHOEe MOJETMpPOBAaHHUE.
CucTeMbl MacCOBOTO 0OCTYKHUBaHUS

4.5

Tabnuunele (pensuuoHHbIE) 0a3bl AaHHBIX. Tabnmuia - NMpeAcTaBICHUE CBEICHHH 00
OAHOTHIHEIX 00BbekTax. Ilome, 3amuch. Kimrou Tabmmipl. Pabora ¢ roroBoi 0a3oif
JTaHHBIX. 3amoyiHeHue 0a3bl JaHHBIX. [IOWCK, COPTHUpOBKA W (UIBTPAIUS ITAHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C TapameTpaMmu. BeluucisieMbie MO B
3amnpocax.

MHoroTtabnuunable 0a3bl TaHHBIX. THIBI CBA3EH Mexay TabauiiamMu. BHEITHHMIA KoY.
[lenocTHOCTB 0a3bl JaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TexcroBelii npoueccop. CpencTBa MOKUCKAa M aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMeHTHL. CHocku, ornasinenue. [IpaBuma
LUTUPOBAHUS HCTOUHUKOB U opopmiieHns 6uOIrorpapuuecKiux CChUIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Uudpopmaruka. 10 xnacc. bocosa JI.JI., bocoa A.FO. O6miecTBo ¢
OorpaHu4eHHON 0TBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopus 3HaHu»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

* Uudopmaruka. 11 knacc. bocosa JIJI., bocosa A.}O. O6mectBo €
orpaHn4eHHon oTBeTcTBeHHOCThI0O « BMMHOM. JIaGoparopus 3HaHui»;

AKI_[I/IOHepHOG O6IH€CTBO ((H?»I[&TGJIBCTBO ((HpOCBCIHeHI/IG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET:

http://school-collection.edu.ru/catalog/rubr/83296e6b-024c-30a8-ccdb-

3066faact849/100209/?interface=themcol
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