Pabouasi nporpamma no yueonomy npeamerty « Mndgopmaruka yriayojJeHHbIH YPOBEHb)

PaGouas nporpamma no yuebnomy npeamety «udopmartukay (mpeamerHas odnacts «MaremaTtrka u ”HGOpPMATHKa») COCTaBJICHA B
cootBeTcTBUU ¢ TpeboBanusiMu GI'OC COO (mpuka3 Munucrepcta obpazoBanus u Hayku Poccuiickoii @eneparun ot 17 mast 2012 . Ne 413 «O6
yTBEpXKICHUH W BBeleHHHM B jelicTBue DefepaabHOr0 rocyJapCTBEHHOr0 00pa3oBaTENbHOTO CTaHIApTa CPEIHEro OO0Iero oOpa3oBaHH» C
W3MEHEHUSAMHU U JomoyiHeHussMU oT 29 nekalps 2014 roxa, 31 nexabps 2015 rona, 29 utons 2017 rona, 24 cenradps, 11 nexadbps 2020 rona u ot 12
aBrycra 2022 r. No 732 "O BHeceHMHM W3MEHEHHI B (efiepalibHbI rOCYJapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT CPEAHEro 00Iero oOpa3oBaHM s,
yTBEPXKICHHBII pruKa3oM MUHHUCTEPCTBA 00pa3oBanus u Hayku Poccuiickoii demepanuu ot 17 mast 2012 . Ne 413"), B coorBeTcTBHH ¢ DOIT COO,
yTBEpKIEHHOU nprkazoM Munuctepctsa npocsemenus: Poccuiickoit @enepaunu ot 18 mast 2023 Ne 371 (¢ 1onoMHEHUSIMU U U3SMEHEHUSIMU,
BHECEHHBIMH TpHKa3oM MwuHucTepcTBa mpocBenieHus: Poccutickoit @eneparuu ot 09.10.2024, Ne 704). «MuadopmaTukay (mpeaMeTHas
obnacth «MaTemaTuka u nHGOpMaTHKa») (1ajiee COOTBETCTBEHHO - IIpOrpaMma 1o nHpopMaTuke, nHGoOpMaTHKa) BKIIOYAET:

- coziepkanue o0ydueHus (IpeacTaBieH KOAU(PUKATOPOM) ITPOBEPSIEMBIX FJIEMEHTOB COACPKaHUs, PACIIPEICTICHHBIX M0 KJaccam;

- TUIAHUpYEeMbIe PE3yJIbTaThl OCBOCHHS MPOrpamMMbl MO HHPOpMATHKE (TPEIMETHBIE pPe3yNbTaThl MPEACTABICHBI KOIU(DUKATOPOM
npoBepsieMbIX TpeboBaHuii k pe3ynbraram ocBoeHuss OOIT COO no nndopmaTtuke, pacipeieICHHbBIX 10 KJIaccam;

- TEMAaTUYECKOE MJIAHUPOBAHUE;

- IOYPOYHOE TUIAaHUPOBAHUE;

- iepeveHs (koaudukarop) nmposepsieMbix Ha EI'D TpeboBaHuil K pe3ybTaTaM OCBOSHUS OCHOBHOM 00pa30BaTelbHON IPOrpaMMBbl CPEIHETO
obmrero o6pa3zoBaHus IO HHPOPMATHKE.

Coaep:xkanue y4eOHOr0 npeaMera
Conepxkanue mporpaMMbl IO MHQOPMATHKE COCTaBICHO TaKUM O0pa3oM, YTO JOCTHKCHHE OOYYArOIIMMHUCS KaK JIMYHOCTHBIX, TaK U
METaINpPEeIMETHBIX PE3YJIbTaTOB 00ECIEYHBAET IPEEMCTBEHHOCTh B M3YYCHUH WH(OPMATHKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusI.
Uwucno yacoB A u3ydeHus: UHOOPMATUKH 32 YPOBEHb CpEeIHETo o011ero oopa3zoBanus — 272 yaca: 10 kinacce — 136 gacoB B roJ1 (B Kaxk10M
kiacce), B 11 kimacce — 136 gacos B ro/.



COHEPXXAHUE YUEBHOI'O ITPEAMETA «MHOOPMATHUKA»
10 KVIACC

Kon

[TpoBepsieMblil JIEMEHT COJIepP KaHUS

Hudgposasi rpaMOTHOCTD

1.1

[Tpunnunsl paboTbl KoMmmbloTepa. [lepcoHanbHbIN KOoMIbIOTEp. BbIOOp KOH(GUTrypaluu KOMIIBIOTEPA B 3aBUCHMOCTH OT
pelaeMbIxX 3a/1a4

1.2

OCHOBHBIE TEHJIEHLIMN Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJIOTWH. [lapamuienpHble BbunciaeHUs. MHOTONpoLECCOPHBIE CUCTEMBI.
CynepkoMinbroTepbl. MUKpOKOHTpOJLIEphl. POG0TH3MpOBaHHBIE TPOU3BOACTBA

1.3

daitnosas cucrema. [louck B ¢aitnosoit cucteme. Opranusanus XpaHeHuss 1 00pabOTKU TAaHHBIX C UCTIOIb30BAaHUEM HHTEPHET-
CEPBHUCOB, 00JJAYHBIX TEXHOJIOTUNA U MOOUIIBHBIX YCTPOMCTB

Teopernueckue 0CHOBbI HHPOPMATHKH

2.1

Wudbopmanusi, TaHHBIE U 3HAHUS. Y HUBEPCAIBHOCTh JUCKPETHOTO MpeAcTaBlieHrs nHpopmalu. [BonaHoe KoaupoBaHue

2.2

PaBHOMEpHBIE U HEpAaBHOMEPHBIE KOJIBL. Y citoBre DaHO

2.3

[Tonxonel k wu3MepeHuto uH@opmanuu. CyniHOCTh 00bEMHOro (andaBUTHOrO) MOAX0AA K H3MEPEHHIO HH(MOpMAILMH,
onpeneieHne OUTa C TOYKH 3peHHs aja(paBUTHOTO MOJXO0/a, CBSI3b MEXIY pasMepoM aidaBuTa U MHPOPMAIMOHHBIM BECOM
CUMBOJIA (B MPEANOI0KEHUU O PABHOBEPOSTHOCTH MOSIBJICHHUSI CUMBOJIOB), CBSI3b MEXKY €IMHHUIIAMHU U3MEpPEHUsT HHPOpMaIUu:
our, Gaiir, KOaiiT, M0aiiT, ['6aiir. CymiHOCTb cozepKaTelbHOTO (BEpOSTHOCTHOIO) MOAXO0Ja K M3MEpPEeHHI0 WH(pOpMAaINH,
ornpeneseHne OUTa ¢ MO3ULUHU COACPKAHNUS COOOIIECHUS

2.4

Nupopmannonnsie mnporecchl. Ilepenaya uHpopmanuu. McTouHMK, NPUEMHUK, KaHAl CBS3M, CHUTHAJN, KOJUPOBAHUE.
Hckaxenne nHpopmanmu npu mnepemade. CKOpOCTh mepefadn JaHHBIX IO KaHANy CBS3U. XpaHeHue WHopMaiuu, 00bEM
MaMsATH




2.5

Cuctembl. KOMITOHEHTHI crcTeMBI U UX B3auMoJieiicTBre. CHCTEMBI YIIpaBICHHS. YTIpaBlIeHUE KaK WH(POPMAIIMOHHBIN MTPOIIECC.
OOpaTHas CBS3b

2.6

Cucrembl cumcieHus. Pa3BépHyTas 3amuch LEIbIX M APOOHBIX YHUCEN B MO3UIMOHHBIX cucTemax cuucieHus. CBoicTBa
MO3UIIMOHHON 3allMCH YHUCIIA: KOJIWYECTBO LU(P B 3alUCH, NMPU3HAK JACTUMOCTH UYUCJIA HA OCHOBAHME CUCTEMBI CUUCIICHUS.
AJITOPUTM II€pEBOJA LEIOr0 Ynciaa U3 P-HYHON CUCTEMBI CUHMCIICHHS B IECATUYHYIO. AJITOPUTM IIEPEBOa KOHEUYHON P-nuHon
TpoOu B JECATUYHYIO. AJTOPUTM TIEpeBOAa IEJIOT0 YHUCia U3 JACCATUYHOM CUCTEMBbl cuucieHus B P-uunyro. JIBomunas,
BOCbMEpPHUYHAsl M LIECTHAJIATePUYHAasi CUCTEMBbl CUMCIICHMS, MEPEBOJ YMUCET MEXAy 3TUMH cucteMamu. Apudmernueckue
Orepalyy B NO3UIMOHHBIX CUCTEMAaX CUHCICHUS

2.7

HpeI[CTaBJIeHI/Ie OCJIbIX H BEIICCTBCHHBIX YHCCII B IIaMATH KOMIIBIOTCPA

2.8

Komupoanue tekctoB. Kommpoka ASCIl. Opnobaiitasie kxomupoBku. Crangapr UNICODE. Komupoka UTF-8.
Ornpenenenne HHGOPMAIMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHI

2.9

KoaupoBanue nzodpaxenuii. Ouenka nHGOpMauOHHOTO 00bEMa pacTpoBOTro rpaduyecKoro H300pakeHusl Mpu 3aJaHHOM
paspelnieHuu u riyoune kogupoBanus 1eta. Koguposanue 3Byka. OnieHka HHPOPMAITMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX MPU
3aJJaHHBIX YaCTOTE AUCKPETU3AINH U Pa3pSIHOCTU KOJIUPOBAHUS

2.10

Anrebpa joruku. Beicka3eiBanus. Jlornueckue onepamuu. TaOauIlbl MCTUHHOCTH JIOTUYECKUX OMEpaIuil « TU3BIOHKIIHS,
CKOHBIOHKIIUSD, KAHBEPCUSD, «UMIUTUKALIMA», «3KBUBAJICHIIUD». Jlornueckre BeIpakeHus. BerauciaeHue JJoruyeckoro
3HAQUYE€HHS] COCTABHOTO BBHICKA3bIBAHMSI MIPU U3BECTHBIX 3HAUYCHUSX BXOSIIUX B HETO AJI€MEHTAPHBIX BbICKa3biBaHM. TaOmuIbl
HMCTUHHOCTHU JIOTUYECKUX BhIpaKeHH. JIornuecKue oneparyy u onepamuy HaJl MHOKecTBaMHu. [Iprmepbl 3aKOHOB anreOpbl
JIOTUKHU. DKBUBAJICHTHBIC MTPe0Opa3oBaHus JOTUUECKUX BhIpaxxeHui. Jlornueckue ¢pynkuuu. [loctpoenue gsoruueckoro
BBIpa)XXEHUS C JaHHOU Tabnuiei uctTuHHocTu. Jlornueckue anemMeHTsl komnbtotepa. Tpurrep. Cymmarop. [loctpoenue cxeMbl
Ha JIOTUYECKUX AJIEMEHTAaX IO JIOTHYECKOMY BBIPAXKEHUIO. 3aMKCh JIOTUYECKOTO BBIPAXKEHUS 110 JIOTUYECKON CXeme




3 NupopmanoHHbIe TEXHOJIOTHH

TexcToBblil npoueccop. Penaktupoanue u popmatuponanue. [IpoBepka opdorpadun u rpammaruku. Cpencrsa Houcka u
aBTO3aMEHBI B TEKCTOBOM Ipoueccope. Mcnonb3oBanue ctuieil. CTpyKTypupoBaHHbIE TEKCTOBbIE TOKYMEHThI. CHOCKH,
3.1 ornasneHue. O6maunblie cepBuchl. KomuiekTuBHas padota ¢ 1oKyMeHTOM. MHCTpyMEHThI pelieH3UpOBaHUs B TEKCTOBBIX
nporeccopax. Jlenosas nepenucka. Pedepar. IlpaBuna nuuTupoBaHus HCTOUHUKOB U 0(hopMiIeHHs OMOIrorpaduyeckux
ccbU10K. OopMIleHNE CIMCKA TUTEPaTypPhl

IHudposasi rpaMOTHOCTH

TpeOoBaHus TEXHUKHN 0€30MaCHOCTH U TUTHEHBI IPU paboTe C KOMIBbIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU U(POBOTO OKPYKEHUS.

[MpuHimnel paboThl  KOMOBIOTEPOB M KOMIBIOTEPHBIX cucTeM. ApxutekTypa ¢on Heiimana. ['apBapjckas apXuTektypa.
ABTOMaTHYECKOE BBITIOJIHEHHUE MPOTpaMMbl IpoieccopoM. OmnepaTuBHasi, MOCTOSIHHAS U J0JrOBpeMeHHas nmamsath. OOMEH NaHHBIMH C
MOMOIIBI0 IIMH. KOHTpOJIIEps! BHEMIHUX YCTPOUCTB. [IpsiMoil nocTyn K maMsITH.

OCHOBHbIEC TEHJICHIUH Pa3BUTHS KOMOBIOTEPHbIX TeXHOJorui. IlapannenbHbie BbUMCICHHS. MHOrONpPOLIECCOPHBIE CUCTEMBI.
CynepkommnbioTepbl. PactipeiennéHHbIe BEIYUCIUTENBHBIE CUCTEMBI U 00paboTKa OobIINX JaHHBIX. MOOUIBHBIE ITU(GPOBBIE YCTPONUCTBA U
UX pOJib B KOMMYHUKaLMsIX. BcTpoeHHble koMnbroTepbl. MUKpOKOHTpoJuiepbl. POG0oTH3MpOBaHHBIE TPOU3BO/ICTBA.

[IporpammHoOe oOecrieyeHue KOMMOBIOTEPOB M KOMIMBIOTEPHBIX CHCTEM. Buibl MporpaMMHOro obOecrneueHus U WX Ha3HadeHHeE.
OcobeHHOCTH TMPOrpaMMHOro obecriedeHns MOOWIBHBIX YycTpoicTB. IlapamiensHoe mnporpammupoBanue. CHCTEMHOE HpPOTpaMMHOE
obecrnieyenne. OrnepaliuoHHbIE CUCTEMBI. Y THIUTHL. paiiBepbl ycTporicTB. MHCTAIIANNS U ASMHCTAIISIUS TPOTPAMMHOT0 00eCTIeueHusI.

daitnoBeie cuctembl. [IpuHIUIIBL pa3MelieHus 1 UMeHoBaHUs (aiiyioB B nonroBpeMeHHoN nmaMsty. 111aGnonsl s onucaHust rpymnmn
daiinos.

[Iporpammuoe obecneuenue. JIneH3npoBaHue MporpaMMHOTro obecredeHus 1 uQpoBbIX pecypcos. [Iponpuerapnoe u cBo6ogHOE
nporpaMMmHoe obecrieueHue. Kommepueckoe M HEKOMMEPUECKOe HCIOJIb30BaHUE MPOTpaMMHOTO olecrieyeHus: U LU(POBBIX PECypCOB.
OTBETCTBEHHOCTh, YCTAaHABJIMBAaEMas 3aKOHOJATeNbCTBOM Poccuiickoil denepanyiu 3a HENMPABOMEPHOE HMCIOIB30BAHHUE MPOrPAMMHOIO
obecrieueHus ¥ HU(PPOBBIX PECYPCOB.

[IpuHIKIBI TOCTPOEHHUS U annapaTHbIe KOMIOHEHTHI KOMIbIOTEpHBIX ceTeil. CeteBbie nmpoTokonbl. Cets UHTEpHET. Anlpecanus B
cetu Unrtepuer. [Iporokomnsl crexka TCP/IP. Cuctema qoOMEHHBIX UMEH.

Pasnenenune IP-cetw Ha MOACETH C NMOMOUIbIO Macok nozcereid. CeTeBoe aiMHHHUCTpUpoBaHue. [loydeHHe NaHHBIX O CETEBBIX
HacTpoikax Komnbtorepa. [IpoBepka Hauuus cBs3M € y370M ceTd. OnpeneneHne MapiipyTa JBUKEHUS TaKEeTOB.




Bunbl pesarenbHoct B cetu HMutepner. CepBuckl HMurepuera. ['eonmHdopmaiimoHHbie cUCTEMbl. [ '€0JIOKAIIMOHHBIE CEPBUCHI
peasbHOr0 BpeMEHH (Hampumep, JoKalus MOOWIBHBIX TeIe(OHOB, ONpeeleHNE 3arpyKEHHOCTH aBTOMarucTpaiei), MHTepHET-TOProBJIs,
OpoHHpOBaHKE OUJIETOB U TOCTUHHII.

['ocynapcTBEHHBIE 3JIEKTPOHHbBIE CEPBUCHI U yeinyrd. ConuanbHble CETH — OPTaHU3alisl KOJUIEKTUBHOIO B3aMMOJIEHCTBUS U 0OMEHa
naHHbIMH. CeTeBOM ITHKET: MpaBWiia NOBeAeHUs B KuOeprnpocTpaHcTse. [Ipodiema moaaMHHOCTH MosydyeHHOW nHpopManuu. OTKpBIThIE
o0pa3oBaTebHbBIE PECYPCHI.

TexHOreHHblE M SKOHOMHYECKHE YIPO3bl, CBA3aHHBIE C HCIIOIb30BAaHUEM HHPOPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHM.
OOume npobnemsl 3amuUThl MHGOpMAMK U UHPOpMalMOHHONW Oe3omacHocTH. CpeacTBa 3amuThl MHOOPMAlUMU B KOMIIBIOTEpAX,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTHU3MPOBAaHHBIX MH(POpPMALMOHHBIX cucTeMax. [IpaBoBoe obecneueHne nHGOPMALMOHHON 0€30MacHOCTH.
DnexTpoHHas LudpoBas NOANUCH, CEPTUPHUIMPOBAHHBIE CAUTHI U JOKYMEHTBHI.

[IpenoTBpallieHle HECaHKIIMOHUPOBAHHOIO JIOCTYMA K JUYHOW KOH(HAEHIMaIbHOW MHQOpPMAIMU, XpaHANIeiicss Ha MepCOHAIbHOM
KOMIIbIOTEpEe, MOOWJBHBIX YCTpoiicTBax. BpenoHocHoe mnporpammHoe obOecrneyeHHe U CrocoObl OOphObI ¢ HUM. AHTUBUPYCHBIE
nporpammsl. Opranuzanus JMYHOTo apxuBa HHpopmanuu. PezepBHoe konnpoBanue. [laponbHas 3ammra apxusa.

[udposanue ganubix. CumMeTpuuHble 1 HecummeTpuuHble Wupsl. LHndper npoctoii 3amensl. udp Lesaps. 1lndp Buxenepa.
Anropurm mudposanust RSA. Creranorpadusi.

Teopernuyeckne 0CHOBbI HHOOPMATHKH

HNudopmanus, fanable v 3HaHus. MiHPpOpManroHHbIE MPOLIECCH B IPUPOJIE, TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JIMCKPETHBIE BEAWMYMHBI M CUTHaJIbl. HeoOXonauMocTh aucKpeTu3anuu WHGOpMalMM, MpeJHAa3HAYEHHOW i
XpaHeHus, nepesayr 1 00paboTKU B IIUPPOBBIX CUCTEMAX.

I'padpl. OcHoBHBIe moOHATHSA. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBI0 MAaTPHUIl CMEXHOCTH, BECOBBIX MaTpHI], CIHCKOB
CMEXHOCTH. PelieHne anropuTMUYECKUX 3aJad, CBA3aHHBIX C aHAIMW30M rpadoB (IOCTPOEHHE ONTHUMAJIBHOIO IYTH MEXKIY BEpIIMHAMU
rpada, onpeneneHne KoJIu4ecTBa pa3InyHbIX MyTeH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOIO AlMKINYECKOTO Tpada).

JlepeBbs. bunapnoe nepeBo. [lepeBbs moucka. CrocoOsl 00xoma aepeBa. IlpencraBnenue apuMeTHYECKUX BBIPAXKCHHNA B BUJE
IepeBa.

JBonuHoe konaupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHBbIE KOJbl. JlekonupoBaHHe COOOUICHHUH, 3alMCAHHBIX C MOMOUIBIO
HEpaBHOMEPHBIX KoA0B. YcioBue Pano. [locTpoeHue oqHO3HAYHO AEKOAUPYEMBIX KOJIOB ¢ momolulsio AepeBa. ['padp An.A. Mapkosa.
Enunuie! namMepenns konuyectsa nHGopMauu. AnpaBUTHBIN MOAXO0/ K OIICHKE KOJTUYECTBAa HHPOPMAIIHH.

Cucrembl curcnenus. Pa3BépHyTas 3anuCh LEIbIX U IPOOHBIX YUCEN B MO3ULIMOHHON cucTeMe cunuciaeHusi. CBoWCTBa MO3UIIMOHHOMN
3aIlMCHU YHUCJIA: KOJUYECTBO LU(P B 3allUCH, IPU3HAK JEIIMMOCTH YHCIIa HA OCHOBAHUE CUCTEMbI CUMCIIEHUS. AJTOPUTM IE€peBoja LEI0ro
gyrcna U3 P-M4HOM CHUCTEMBl CUMCIIEHUS B JECATHYHYIO. AJNTOPUTM TepeBofa KOHEUYHOH P-wyHON npoOM B AecITHYHY0. AJNTOPUTM
MEepeBo/Ia IIeJIOT0 YHcia U3 AECATUYHON cuCTeMBbl cuncienus B P-uunyto. [lepeBon koHeuHO# necsituuHol apodu B P-uunyto. /IBonunas,
BOCbMEpHUYHAs U IIECTHAIATEPUUHasi CUCTEMBbl CUUCIICHHUS, CBSI3b MEXy HUMH. ApudmeTndeckue onepanyy B NO3UIMOHHBIX CUCTEMAX
curcnenus. TpondHas ypaBHOBEIIEHHAs CUCTEMA CUACIEHUS. JIBOMUHO-1eCATUYHAS CUCTEMA CUUCIICHMS.




Konuposanue tekctoB. KoaupoBka ASCII. Onno6aiitaeie koaupoBku. Cranmapt UNICODE. Komuposka UTF-8. Onpenenenue
nH(pOpMaIIMOHHOTO 00BhEMA TEKCTOBBIX COOOITICHUH.

KonnpoBanue nzobpaxenuit. OueHka HHGOPMAMOHHOTO 00bEMa IpaUUECKUX NAaHHBIX MPU 33JaHHBIX pa3pelIeHUH U II1yOuHe
KogupoBaHus 1Beta. L{BeToBbie Monenu. BektopHoe koauposanue. @opmatsl rpaduueckux ¢aitnoB. TpéxmepHas rpaduka. OpakranbHas
rpaduka.

KonnpoBanue 3Byka. OreHka HH(OpPMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX YacTOTe JUCKPETU3alUU U
Pa3psAIHOCTU KOJUPOBAHUS.

AnreGpa noruku. [TonsiTue BeickazbiBanus. BrickaspiBatenbHbie (popMbl (Ipennkatsl). KBaHTOPHI CyIIeCTBOBAaHUS U BCEOOITHOCTH.

Jlornyeckue omeparuu. Tabmuiel ucTUHHOCTH. Jlornueckue BoipakeHus. Jlormdeckue ToxkaecTBa. J{0Ka3aTenbCTBO JIOTHYECKUX
TOXJIECTB C TOMOUIBIO TAOJINL UCTUHHOCTHU. JIorMueckue onepamnyuu U onepaluy HaJ MHOKECTBAMHU.

3aKoHbl anreOpbl JIOTMKH. OKBHUBAJIECHTHBIE MNpPEOOpa3oBaHUs JOTUYECKUX BbIpakeHUM. Jlormyeckue ypaBHEHHS M CUCTEMBI
YpaBHEHUH.

Jlornyeckue GyHKIIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JJOTHYECKUX (PYHKIIHM OT KonmuecTBa aprymeHToB. [lomHbIe cucTeMBbI
JIOTUYECKUX (PYHKIIHIA.

Kanonnueckue ¢opmbl Joruueckux BblpaskeHU. CoBepIICHHbIE TU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOpPMAJbHbIE (OPMBI,
JITOPUTMBI X MIOCTPOCHHUS 110 Ta0JINIEe HCTUHHOCTH.

Jlornueckue saeMEHTHI B cocTaBe KoMmmbiorepa. Tpurrep. Cymmarop. Muoropaspsaseii cymmarop. Iloctpoenue cxem Ha
JIOTUYECKUX DJIEMEHTAX IO 3aIaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3alACh JIOTUYECKOTO BBIPAKEHUS 10 JJOTUUECKON cxeme. MUKpOCXeM bl
Y TEXHOJIOTHS UX IIPOU3BOJICTBA.

ITpescraBiaeHue ENbIX YUCE] B NaMATH KOMIbOTepa. OrpaHMYEHHOCTH AMANa30HA YUCEN IIPU OTPAaHUYEHUH KOJIMYECTBA Pa3psiioB.
[Tepenonnenue pa3psaHoil ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIA OWT. JIBOWYHBIN JTOMOJMHUTEIBHBIN KOJ OTPUIIATEIBHBIX
YHUCEIL.

[ToGuToBEIe oTHYeckue onepanunu. Jlornyeckuii, apupmeTnueckuii u nukiInueckuit capuru. ludpoBanue ¢ moMomipo mooUTOBOM
onepanuu «uckirovaromee NJIN».

[IpenacTaBiaeHrEe BEUIECTBEHHBIX YHMCEA B NaMATH KOMIBIOTEpA. 3Hayamas 4acTh M NOPANOK uwucia. Jluana3oH 3HaA4YeHUH
BEILECTBEHHBIX 4Mcell. [IpobnemMbl XpaHEHHs BEIECTBEHHBIX UYMCENl, CBS3aHHBIE C OTPAaHMYEHHUEM KOJUYECTBAa pa3psoB. BrinoigHeHue
oTepanuii ¢ BeIEeCTBEHHBIMHU YNCIIAMHU, HAKOTIJICHHE OIIMOOK MPH BHIYUCICHUSIX.

AJITOPUTMBI M IPOTPAMMMPOBAHME

OnpenieeHUEe BO3MOXHBIX pPE3YJIbTAaTOB PabOThl MPOCTEUIINX aNTOPUTMOB YIPABIACHUS MCIOIHUTENSIMHU W BBIYUCIUTEILHBIX
anroputMoB. OnpeeneHre HCXOIHbIX JaHHBIX, IPU KOTOPBIX aITOPUTM MOXKET J1aTh TpeOyeMbIid pe3yJIbTar.

Otanbl penieHns 3a1ad Ha KoMblorepe. MHCTpyMeHTanbHbIe CpelicTBa: TPAHCIATOpP, OTIAAUNK, TpodmnpoBIuK. KoMmmumsust n
MHTEpIpeTanus nporpaMMm. BupryanbHble MalluHBIL.




HNurterpupoBanHas cpena pa3paboTku. Mertoabl oTiagku mnporpamm. Mcmonb3oBaHHE TpacCUPOBOUHBIX Tabmuil. OTiaagouHbII
BbIBOJI. [lo11aroBoe BeinoiHEHKE MTporpaMmMbl. Touku octaHoBa. [I[pocMoTp 3HAaUECHHI IEPEMEHHBIX.

SI3p1k TmporpammupoBaHus Python. Tumbl HaHHBIX: IIEIOYHMCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIBHEIC, JIOTHYCCKHE. BeTBieHus.
Cnoxuble ycnoBus. Llukiel ¢ ycnoBuem. Lluknbsl mo nepeMeHHoN. B3anmo3ameHsieMoCTh pa3IMyHbIX BUOB LUKIOB. MIHBapHaHT nukia.
CocraBneHue UKIIA ¢ UCIIOJIb30BaHUEM 3apaHee ONpeAeIEHHOI0 MHBapUaHTa IUKJIA.

HokymenTupoBanue mnporpamM. lcnonb3oBanne kKomMmeHTapueB. I[loaroroBka omucaHus NOpPOrpaMMbl W HHCTPYKUHMM  JUIS
MOJIb30BaTEIS.

AJNTOopUTMBI 00paOOTKHM HATYpadbHBIX YHCEJI, 3alMCAHHBIX B IMO3HIIMOHHBIX CHCTEMaX CUWCJICHHUS: pa30MEHHE 3aluCH Yucia Ha
OTJIeNIbHBIE ITU(PBI, HAXOXKIECHHUE CYMMBI M IPOU3BEICHUS UG, HAX0XKICHUE MAaKCUMaIbHON (MUHUMAIBHOMN ) ITU(PHI.

HaxoxxieHre Bcex MPOCTBIX 4YMCEN B 3aJaHHOM jauamnazoHe. [IpeacraBieHue umciaa B BHAE HaOOpa IPOCTBIX COMHOXKHUTEIEH.
AnropuTM OBICTPOTO BO3BE/ICHUS B CTENIEHb.

OO0OpaboTKa JaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble u nBonYHbIC (aiinel. DaiinoBbie epeMeHHble ((paillioBble yKa3aTelH).
Urenue u3 (aiina. 3anuce B aiin.

Pasbuenue 3amaun Ha mom3anauyu. [loamporpammsl (mpouenypsl u QyHkiuu). Pekypcus. PexypcuBHbie 00BeKTHl ((hpakTaiibi).
PexypcuBHbie npouenypsl U GyHKIMH. Vcionp30BaHne CTEKa I OPraHU3ali PEKYPCUBHBIX BBI30BOB.

Hcnonb30BaHue CTaHAAPTHOW OWONMOTEKM si3bIKa HporpaMmupoBaHus. l[logkmtoueHue OMOIMOTEK MOANPOTPaMM CTOPOHHUX
npou3BoauTene. Moy nbHBIN NPUHIIMI IOCTPOEHUS IPOTPAMM.

Yucnennbie MeTonbl. TouHOE U MpUOTMKEHHOE pEelIeHUs 3aauyu. UucIeHHbIE METOJbl PEIICHUsS yYpaBHEHHUH: METOJ mepedopa,
METOJ] MOJIOBUHHOTO JeneHus. [IpubmmkéHHoe BBIYUCIEHUE JUIMH KPUBBIX. Bbrumcnenue riomaneil Guryp ¢ moMoIbl0 YHCIEHHBIX
METOJIOB (METOJl MPSIMOYTOJIbHUKOB, MeToh Tpamernuii). [louck Mmakcumyma (MUHUMYMa) (YHKIUH OJHOM NEpeMEHHONW MEeTOJIOM
MIOJIOBUHHOTO JIETICHUSI.

OO6paboTKka CHMBOJIBHBIX JIaHHBIX. BcTpoeHHBIE (GYHKIMH S3bIKa MPOrPaMMHUPOBAHUS UIE OOpPaOOTKH CHUMBOJBHBIX CTpPOK.
AnroputmMbl 00paOOTKM CHMBOJBHBIX CTPOK: TMOACYET KOJMYECTBA TOSBICHHA CHMBOJIa B CTPOKE, pa3OMEHHE CTPOKHM Ha CJIOBa IIO
MpOOENbHBIM CUMBOJIAM, MTOUCK TOJICTPOKH BHYTPH JAHHOM CTPOKH, 3aMEHa HAMJIEHHOHN MOJCTPOKU Ha JAPYTYIO CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOPOM alipaBuTE, YAOBIECTBOPSIIONINX 33/JaHHBIM OrpaHnyeHusiM. [Ipeobpa3oBanue ynucia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl ¥ TOCIEIOBaTENbHOCTH 4YHced. BpruncieHne O0O0OOIMIEHHBIX XapaKTEPUCTHK JIIEMEHTOB MAacCHBAa WM YHUCIOBOU
MOCTIEIOBATENbHOCTU (CYMMBI, TPOU3BEICHHS, CPETHETO apu(PMETUIECKOT0, MUHUMAIBHOTO U MaKCUMAJIBHOTO 3JIEMEHTOB, KOJINYECTBA
AJIEMEHTOB, yJIOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHIO). JIMHEHHBII MOKCK 3a1aHHOTO 3HAYEHUSI B MACCUBE.




CopTHpoBKa 0JIHOMEPHOrO MaccuBa. I[IpocTele METOBI COPTUPOBKU (METOJ ITy3bIpbKa, METOJ BbIOOpAa, COPTUPOBKA BCTAaBKAMM).
CoptupoBka ciusinueM. beictpas coptupoBka maccusa (anroputm QuickSort). J[BOUUHBIHM MTOKUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JByMepHBIE MacCUBBI (MaTPUIIbl). AITOPUTMBI OOPAOOTKH JBYMEPHBIX MAaCCHUBOB: 3alOJIHEHHE ABYMEPHOTO YMCIOBOTO MAaCcCHUBA IO
3aJlaHHBIM MpaBUJIaM, IIOMCK 3JIEMEHTA B IBYMEPHOM MAacCCUBE, BBIYMCIEHUE MAaKCUMyMa (MUHUMYyMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MaccuBa, IEPECTaHOBKA CTPOK M CTOJOLIOB JBYMEPHOIrO MaccuBa. Pa3paboTka mporpaMm Juis pelieHus MPOCThIX 3a7ad aHAIM3a JaHHBIX
(oumMCTKa TaHHBIX, KiaccuUKaIMs, aHATU3 OTKJIOHEHUN).

HNudopmanuoHHbIe TEXHOJI0THH

TekcroBblii _mporieccop. PemaktupoBanue u dopmarupoBanue. [Ipoepka opdorpadun u rpammatuku. CpeicTBa IMOUCKa U
aBTO3aMEHbl B TEKCTOBOM Ipoueccope. Mcnonb3zoBanne ctuiieid. CTpyKTYpUpPOBaHHBIE TEKCTOBbIE JAOKYMEHThl. CHOCKH, OTJIaBIICHHUE.
KomnektuBHas pabora ¢ moxkymeHTamu. MHCTpyMEHTBI pelieH3MpOBaHUS B TEKCTOBBIX Mpoiieccopax. OOnaunbie cepBHUCHL. [lenoBas
nepenucka. Pedepar. IlpaBuna mnUTHpoBaHMS HUCTOYHUKOB U odopmiieHus Oubauorpapuueckux ccbuiok. OdopmieHue crucka
JuTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TekcTa. TexHuueckue cpeacTBa BBoAa TekcTa. CrenHalIn3UpOBaHHBIE CPEICTBA
peIaKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 337]aud aHaJIW3a JAHHBIX: MPOTHO3UPOBAHUE, KiIacCU(UKALM, KIacTepu3alus, aHaalu3 OTKIOHEHH.
[TocnenoBaTenbHOCTh PEIICHUS 3a7a4 aHajdu3a JAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA W OLICHKA Ka4yeCTBa JaHHBIX, BHIOOP W/HIIH
MOCTPOEHUE MOJENU, MpeoOpa3oBaHHE JaHHBIX, BU3yaJlu3allusl IaHHBIX, WHTEpIpeTauus pe3yiabTatoB. [Iporpammuble cpeiacTBa u
MHTEPHET-CEPBUCHI U1 00pabOTKM U TpeACTaBiIeHUs JNaHHBIX. bonpime naHHsle. MamumHHOe oOydeHue. MHTemeKkTyanbHbIH aHaIu3
JaHHBIX.

AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Tabuuil. BbluucieHne cyMMbl, CpegHEero apupMeTH4ecKoro, HauOONbILIEro
(HauMeHbIIIEr0) 3HA4YCHHs Juana3oHa. BeruncieHne Kodp@uIMeHTa KOppeisiuu ABYX psIOB JaHHBIX. [locTpoeHue cTo0yYaThIX,
JUHENYaThIX U KpyroBbix auarpamm. [loctpoenue rpaduxos ¢pynknuii. [londop muHuM TpeHaa, pelieHre 3aad nporHo3upoBaHusl.

YucneHHoe pelieHne YpaBHEHUH ¢ MOMOIIbIO 1oa0opa mapaMerpa. OnTUMHU3alKs Kak MOUCK HAMIYYIIEro peuieHHs] B 3aJaHHbIX
ycnoBusx. LleneBas ¢pynkuus, orpanudenus. JIokanbHbele U r100anbHBI MUHUMYMBI 11e51eBoi GyHKIuu. Pernenne 3agad onTUMH3AIMH C
MOMOIIIBIO IEKTPOHHBIX TAOIHII.

11 KITACC

Kon IIpoBepsieMbli 37IEMEHT COACPIKAHUSA

Hudposast rpaMOTHOCTD

1.1 [IIpuHUMIIBI TOCTPOCHHUS U amlapaTHble KOMIIOHEHTHI KOMIMBIOTEPHBIX ceTeil. CeTeBbie nmpoTokoibl. Ceth MHTEpHET. Anpecanus B
cetu UnuTepHet. Cucrema TOMEHHBIX UMEH




TeopeTnueckne 0CHOBbI HH(POPMATHKH

2.1

Monenu u mogenupoBanue. Llenn moaenupoBanusi. COOTBETCTBUE MOICITH MOJICIIUPYEMOMY OOBEKTY HITH TIPOIIECCY.
dopmanm3anus NpUKIaIHbIX 3a1ad. [IpefcTaBieHne pe3ybTaToB MOICTUPOBAHUS B BHJIC, YIOOHOM JJISI BOCIIPHUATHS Y€TIOBEKOM.
['paduyeckoe mpeacTaBiaecHNEe JaHHBIX (CXEMBbI, TAOIHUIIBI, TPadQUKH)

2.2

['padpr. OcHoBHBIE TOHATH. Bunmel rpados. Pemenne anropuTMHuYecKHX 3agad, CBA3aHHBIX C aHAJIM30M rpadoB (MOCTpOEHHE
ONTHMAJIBHOTO IIYTH MEXAy BeplIMHAMH rpada, OmpelelieHHe KOJWYEeCTBA pa3IUYHBIX IyTed MEXAy BepIIMHAMH
OPUEHTUPOBAHHOI'O ALIUKINYECKOTO rpada)

2.3

JlepeBbsi. bunapHoe nepeBo. JlMCKpeTHbIE UTPBI IBYX UTPOKOB ¢ MojaHOW nHpopManuei. [loctpoenue nepesa nepedopa BapHaHTOB,
OINMCaHWE CTpAaTeruy Urpsl B TaOnuuHOW (opme. Boiurpeiminbie crpateruu. Mcemonb3oBanue rpadoB U J€peBbEB NMPU OMUCAHUU
00BEKTOB U MPOLIECCOB OKPYIKAIOIIETO MUpa

AJITOPUTMBI  IPOrPAaMMHUPOBAHNE

3.1

OmpezeneHre BO3MOXKHBIX PE3YyJIbTaTOB PAOOTHI MPOCTEUIIUX AJITOPUTMOB YINPABICHUS] HCIOJHUTEISIMH M BBIUUCIUTEIHHBIX
anroputMoB. OTpeieNieHre UCXOIHBIX JaHHBIX, P KOTOPHIX aITOPUTM MOXKET JIaTh TpeOyeMblid pe3ylbTar

3.2

OTtanbl penieHus 3a7ad Ha Kommblorepe. S3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIUH
sI3pIKa MPOrpaMMUpPOBaHUs. THUIMBI JaHHBIX: LIEJTOYMCIICHHBIE, BEIIECTBEHHbIE, CUMBOJbHBIE, Jorndeckue. BerBinenus. CocraBHbIE
ycnoBust. L{ukiel ¢ ycnoBuem. Lukiel mo nepemennoil. cnonp3oBanue TabauI TpacCCHPOBKU

3.3

Pa3paboTka u mporpamMmHas peajau3alids aJrOPUTMOB PEIICHUsS TUIOBBIX 3a7ad 0a30BOro ypoBHs. [Ipumepsl 3amad: aaropuTMbl
00pabOTKH KOHEYHON UYMCIOBOW MOCJIEIOBATEILHOCTH (BBIUYMUCICHHE CYMM, NMPOU3BEACHHUM, KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMM), aJTOPUTMbl aHAIM3a 3alMUCH YHCENl B TMO3WIMOHHOW CHUCTEME CUHCICHHS, JTOPUTMBI PEIICHHS 3a7ad METOJIO0M
nepebopa (morck HauOOoIBIIETO 00IIEero NeTUTEeNs ABYX HaTypalbHbIX YHCEN, IPOBEPKA YKCIIa Ha MPOCTOTY)

3.4

O06paboTKa CHMBOJIBHBIX JaHHBIX. BCTpoeHHBIE PYHKINU S3bIKA MPOTPAMMUPOBAHUS AJ1s1 00paOOTKH CUMBOJIBHBIX CTPOK




3.5

Tabnuunble BeMUYMHBI (MAcCUBBI). AJTOPUTMBI pabOTHI C JJIEMEHTaMH MacCHBa C OJHOKPAaTHBIM TMPOCMOTPOM MAacCHUBa:
CYMMHPOBAHUE JIEMEHTOB MAacCHBa, MOJACYET KOJIMYECTBA (CYMMBI) 3JIEMEHTOB MacCHBa, YAOBIETBOPSIONINX 3aJaHHOMY YCJIOBHIO,
HaXO0XJeHHE HAuOOJbIIEro (HAMMEHBIIEr0) 3HAYEHMsI 3JIEMEHTOB MAacCHBa, HaXOXJAEHHE BTOPOrO IO BEIUYMHE HAMOOJBIIErO
(HaMMEHbILIET0) 3HAYEHUS, IMHEUHBIN OUCK 3JIEMEHTA, IEPECTAaHOBKA JJIEMEHTOB MAacCHUBa B 0OPAaTHOM IOPSIIKE.

CopTupoBKka OJHOMEpPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKHU (HANPUMEpP, METOJ IMy3bIpbKa, METOJl BHIOOpA, COPTUPOBKA
BcTaBkamu). [logmporpaMmel

NupopmManoHHbIe TEXHOJIOTHH

AHann3 JaHHBIX. OcHOBHEBIE 3aJlaur aHalIn3a JaHHBIX: IIPOTHO3HUPOBAHUC, KIIaCCPI(i)I/IKaI_[I/I?I, KJIaCTCpu3anuna, aHaJlnu3 OTKJIOHCHU.
[locnenoBaTeIbHOCTD PCUICHUA 3a/la4 aHa/IM3a JaHHbIX!: C60p IICPBUYHLIX JAaHHBIX, OYHMCTKA M OOCHKA KAa4CCTBA HTAHHBIX, BBI60p 151
(I/IJII/I) IMOCTPOCHUC MOJCIIN, Hp606pa?>OBaHI/Ie JaHHbIX, BU3YyaJIU3alHa JaHHbIX, HHTCPIIPCTAllA pE3YJIbTAaTOB

4.2

AHanM3 JaHHBIX C TOMOIIBIO SJEKTPOHHBIX TaONuIl. BeluucieHue cymMmbl, CpemHero apudMeTHuecKoro, HaumOOJBIIEro |
HaVMEHBIIIEro 3HAYEHUH Juamna3oHa

4.3

KOMHBIOTGpHO-MaTeMaTI/Iqe(}KI/IC MOJCJIN. OTansl KOMIIBIOTCPHO-MATEMATHUYCCKOTO  MOJACIMPOBAHUA: TIOCTAHOBKA 3a1a4H,
pa3pa60TI<a MOJC/IN, TCCTUPOBAHUC MOICIIN, KOMHBIOTCpHBIfI OKCIICPUMCHT, aHAJIN3 PE3YyJIbTATOB MOJCIUPOBAHUSA

4.4

UuciaeHHoe pelleHne ypaBHEHHH ¢ OMOIIBI0 IOJ00pa mapaMeTrpa

4.5

Tabnuunbie (pensiuonHbIe) 06a3bl NaHHBIX. Tabnmuia - mpecTaBIeHUE CBEICHUN 00 OJHOTUIHBIX 0O0bekTax. [lone, 3amuch. Kirou
Tabnuipl. PaboTa ¢ ToTOBO# 0a30ii maHHBIX. 3amonHeHue 0a3bl naHHBIX. [loMck, copTUpoBKa U GUIbTpanus 3anuceil. 3anpockl Ha
BBHIOOPKY JTAHHBIX. 3aMPOCHI ¢ MapaMeTpaMu. Brruncisemble moJisi B 3ampocax.

MHuoroTtabnuvnbie 6a3bl JaHHBIX. THITBI CBS3€H MEXKTy TaOnmuiamMu. 3anpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

TeopeTHllecm/Ie OCHOBBbI I/IH(bODMaTI/IKI/l
TeopeTuyeckue MNOAXOAbl K OICHKE KOJHYECTBA I/IHd)ODMaHI/II/I. 3aKoH AJJUTHBHOCTH I/IH(i)OpMaI_II/II/I. CDOpMy'J'Ia XapTJ'II/I.

WNudopmanms u BepostHocTh. ©opmyina [llenHoHa.

Anropurmsl cxkatus gaHHblx. AnroputMm RLE. Anroputm Xapdmana. Anroputm LZW. Anroput™Msl cxkaTUsl TaHHBIX C IOTEPSIMH.

YMeHbllleHne TyOnHbl KoaupoBaHus BeTa. OcHOBHBIE ujen anroputMoB cxatus JPEG, MP3.




CKOpOCTh Tepe/layu JIaHHbIX. 3aBUCUMOCTh BPEMEHHU Tepeaaud oT MH(OOPMAIMOHHOTO 00BbEMA JTaHHBIX U XapaKTEPUCTUK KaHala
cBsi3U. [IpWyMHBI BO3HUKHOBEHHUS OIMIMOOK MpH TNepenade AaHHbIX. Kogbl, mo3Bojsitonine OOHapy>KHMBaTh M HCHPABISATH OIIMOKH,
BO3HUKAIOIINE MpHU nepenaye gaHHbeIX. Paccrosnue Xammunra. Koguposanue ¢ noBropenueM 6utoB. Koasl XaMmmuHra.

Cucrembl. KoMmoHeHTBl cucTeMbl M uX B3auMmojeiicTBue. Cuctemublil 3ddekT. YmpapieHne kak WHOOPMAIMOHHBIA MpoIlecC.
OOpatHas CBs3b.

Mognenn u monenupoBanue. llens mopenupoBanusi. COOTBETCTBHE MOJEIHU MOICIUPYEMOMY OOBEKTY WM MpOLEecCy, LeTu
MozenupoBanus. Dopmanuzanus TpUKIaAHBIX 3a/1a4.

[IpencraBneHue pe3yabTaTOB MOJEIUPOBAHUS B BUJIC, YIOOHOM JUIs BOCHIPUATHS YenoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX
(cxeMmpbl, TaOIHIIBI, TPAPUKH).

/lepeBbs. [luckpeTHble UTphl JBYX HUIPOKOB ¢ mHojHOM uHpopmanueil. Iloctpoenune nepeBa mnepedbopa BapuUaHTOB, OMHCAHHE
CTpaTeTuu Urphl B TAOIUYHOM hopMe. BBIMTPHINITHBIC U MPOUTPHIIITHBIC TO3UIIUU. BBIUTPHIIITHBIE CTPATETHUH.

CpencrTBa UCKYCCTBEHHOr0 MHTeJIeKTa. CepBUCHl MAIIMHHOTO MEPEBOJIa U PACllO3HABaHUA YCTHON peud. KOrHUTHBHBIE CEPBUCHI.
Nnentudukanus ©u TMOUCK H300pakeHUH, pacrmo3HaBaHue iuil. CamooOydarommuecss cuCTeMbl. VICKyCCTBEHHBIM WHTEUIEKT B
KOMITBIOTEPHBIX HUrpax. Mcmonap30oBaHME METOJOB HCKYCCTBEHHOTO HHTEIJIEKTa B OOydYaromMxX cucrtemax. Vcmoiap30BaHHE METO/IOB
HCKYCCTBEHHOTO MHTEIIEKTa B poboToTexHuke. HTepHeT Bemiei. [lepcnekTuBhl pa3BUTHS KOMITBIOTEPHBIX MHTEIUIEKTYalbHBIX CHUCTEM.
Heitponnsie cetu.

AJITOPUTMBI M IPOTrPaMMHUPOBaHHE

dopmanuzanusa MOHATUA ainropuTMa. MammHa TrlOpyHTra Kak yHUBEpCalibHas MOJI€Nb BbhUMCieHUU. Te3uc Yépua—Twropunra.
Mammna Ilocta. Hopmanbhble anropudmsl MapkoBa. AJNTOpPUTMUYECKH HEpa3pelluMble 3aJaud. 3agada octaHoBa. HeBO3MOKHOCTH
ABTOMATUYECKOHN OTJIAIKUA MPOTPAMM.

OlieHKa CI0KHOCTHU BhIUKCIAEHUN. Bpems paboThl 1 00bEM UCTIONIB3YEMOM aMATH, UX 3aBUCUMOCTh OT pa3Mepa UCXOTHBIX JIaHHBIX.
OrneHKa aCUMIITOTHYECKON CIIOKHOCTH aJITOPUTMOB. AJITOPUTMBI MOJWHOMHUATIBHON CIOKHOCTHU. [lepebopHbie anroputmsl. [Ipumeps
Pa3IMYHBIX AITOPUTMOB PELICHUS OAHOM 3a/1a4M, KOTOPbIE UMEIOT PA3JIMYHYIO CI0KHOCTb.

IToMCK IPOCTHIX YHCEN B 3aJJaHHOM JIMANIa30HE C TOMOIIBIO AJITOPUTMA «pelIeTo DpaTocheHay.

MHoropa3psgHbI€ 11eJIbIe YHCIIa, 3a1a49d JUIMHHON apu(PMETHKH.

CrnoBapu (accolaTUBHBIE MAaCCHUBBI, 0TOOpaXkeHus1). Xom-Tabnuilsl. [loctpoeHune andaBUTHO-YACTOTHOTO CJIOBApsl AJis 3aJaHHOTO
TEKCTA.

AHaly3 TeKCTa Ha €CTECTBEHHOM s3bIKEe. BhIfieneHune mocieaoBaTeabHOCTEH Mo 1mabnony. PerymnspHbie BeipakeHus. YacTOTHBIN
aHaJu3.

Crekn. AHanu3 TMPaBUILHOCTH CKOOOYHOTO BBIpAKCHHS. Bbruucienne apuMEeTHYecKOrO BBIPAKEHUS, 3allMCAaHHOTO B
nocTPUKCHOHN Popme.

Ouepenu. Mcnonb3oBaHue ouepeau s BPEMEHHOTO XpaHEHUS JIaHHBIX.




AnroputrMbl Ha rpadax. [locTpoeHne MHUHUMaIBHOIO OCTOBHOIO JEpPEBa B3BELIEHHOI'O CBSA3HOTO HEOPHEHTHUPOBAHHOTO rpada.
O6xon rpada B rinybuny. OOxox rpada B mupuHy. KoimdecTBO pa3nMuHBIX NyTeH MeXAYy BepIIMHAMU OPHUEHTUPOBAHHOIO
anukiIndeckoro rpaga. Anroputm Jendkctpol. Anroputm dnoiina—Y opania.

[lepeBbs. Peanuszanus gepeBa ¢ MOMOUIbIO CCBUIOYHBIX CTPYKTyp. JlBonunble (OuHapHbI€) nepeBbs. lloctpoenue nepeBa i
3aJJaHHOTO apU(pMETHUYECKOr0 BbIpa)KeHUs. PexypcuBHBIE anroputMel oOxoja JepeBa. lcronb30BaHUE CTeKa M ouyepenu il 00Xxoxaa
JepeBa.

JlnHamuyeckoe NporpaMMHUPOBAHUE KaK METOJ PEIIECHUs 3a]a4 C COXPAaHEHUEM MTPOMEKYTOUHBIX PE3yJIbTaTOB. 3aaul, periacMble
C TOMOIIBI0 JUHAMUYECKOTO IMPOrPaMMHUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKUUH, MOACYET KOJIMYECTBA BApUAHTOB, 3aJadd
ONITUMU3AIUH.

[loaarne 00 00BLEKTHO-OPUEHTUPOBAHHOM mporpaMmupoBanuu. OO0beKTsl U Kiacchl. CBOMCTBA U METOABI 00BEKTOB. OOBEKTHO-
OpUEHTHPOBaHHBIA aHanmu3. Pa3zpaboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOTO Moaxoja. MHKamcymsuus, HacjielIoBaHUE,
moTMoppu3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoektupoBanue mHTepdeiica monb3oBarens. Vcmonbp3oBaHUE TOTOBBIX YIPABISIEMbBIX
3JIEMEHTOB 11 mocTpoeHus uurepdeiica. O630p A3bIKOB MTporpaMMupoBanus. [loHsITHE 0 MapagurMax IpoOrpaMMUPOBAHUS.
NudopManuoHHbIE TEXHOJIOTHHU

Dtanbl KOMIBITEPHO-MATEMAaTHUYECKOTO MOJICIMPOBAHUS: TIOCTAHOBKA 3aJa4yM, pa3paboTKa MOJENH, TECTUPOBAHUE MOJECIIH,
KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICTUPOBAHUSI.

I[I/ICKDGTI/IBB,III/IH npru MAaTCMATHICCKOM MOJACIIMPOBAHNU HCIPCPBIBHBIX IMPOLECCOB. MO)IGJIHpOBaHI/Ie JABMOKCHUA. MOI[GJ'II/IpOBaHI/IG
OMOJOrHYECKNX cUCcTEM. MaTeMaTHYECKHE MOACIN B OKOHOMUKE. BreraucnurenbHbIie OKCIICPUMCHTBI C MOACIISIMHU.

OO0OpaboTka pe3yabTaTOB 3KCHepUMeHTa. MeToJl HauMeHbUIMX KBaApaToB. OIleHKAa YHCIOBBIX MapamMeTpoOB MOJEIUPYEMbIX
00BEKTOB U MPOLIECCOB. BoccTaHOBIEHNE 3aBUCUMOCTEN 110 pe3ysibTaTaM dKCIIEPUMEHTA.

BeposrtaoctHeie Mogenu. Metoasl MonTe-Kapio. ImurannonHoe MmoaenupoBanue. CUCTEMBI MaCCOBOI0 OOCITYKUBaHUS.

Tabnuynble (pensimonHbie) 0a3pl JaHHBIX. Tabiuiia — MpeacTaBleHne CBEJAeHU 00 oqHOTUITHBIX oObekTax. [lone, 3amuch. Kirou
tabmuiel. PaboTta ¢ roToBoit 6a30it JaHHBIX. 3anmoiHeHUE 0a3bl JaHHBIX. [IoMCK, COPTUPOBKA U PUIBTPALMS JaHHBIX. 3aIIPOCHl Ha BRIOOPKY
JAHHBIX. 3aIIPOCHI C MapaMeTpaMu. BbIunciisieMble MOJIs B 3aMpocax.




Muororabnanunble 0a3bl JaHHBIX. THUMbl CBs3ed MexAy Tabnuuamu. Baemmnwuit irod. LlemocTHOoCTh 0a3bl AaHHBIX. 3ampochkl K
MHOTI'OTa0JINYHBIM 0a3aM JaHHBIX.

OcHOBHbIE NPUHINIIBI HOPMaTU3aKMKU 0a3 TaHHbIX. S3bIk yripaBineHnust AaHHbIMU SQL. Co3anue npocThIX 3aMpocoB Ha s3bike SQL
Ha BBIOOPKY JTAHHBIX U3 OAHOU TaOIHUIIBI.

HepensiuoHHbIe 0a3bl JaHHBIX. 3KCHepTHI>Ie CHUCTCMBEI.

HntepHer-npuioxkenus. [loHsaTre o cepBepHON U KIUMEHTCKOM YacTax caita. TexHOIOTUsS «KIMEHT — CepBep», €€ JOCTOMHCTBA U
HenoctaTku. OcHoBbI si3bika HTML u kackagubix Tadmun ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeOCTpaHHILE.

Pa3menienue BeG-caiiToB. Ycimyra XocTHHra. 3arpy3ka ¢aiioB Ha CaiT.

BBoa u300paskeHUil € HCHOJIB30BAHMEM PA3IUYHBIX HUGPOBBIX YCTPOHCTB (LMPPOBBIX (oTOanmapaToB M MHKPOCKOIOB,
BUJICOKaMep, CKAHEpOB M Jpyrux ycrpoilctB). I'paduueckuii penakrop. Paspemenue. KagpupoBanue. McnpaBieHue NnepcrneKTUBBI.
I'ucrorpamma. Koppeknus ypoBHel, koppekuus nBeTa. OOeclBeuMBaHHME LBETHbIX M300paxkeHuil. Perymb. PabGora ¢ obnactsamu.
OuIbTpHI.

MHorocoltHble u300pakeHusi. TekcToBble cion. Macka cios. Kanamel. CoxpaHeHue BblfeiaeHHON ob6nactu. I[loaroroeka
WJUTFOCTpaIui 11t BeO-callToB. AHUMHUPOBAHHBIC N300paKEHUS.

Bekropnas rpaduka. IlpumutuBbel. M3MeHeHue mopsigka dIeMeHTOB. BripaBHUBaHuUeE, pacrpeaeneHue. ['pynmuposka. Kpussie.
dopmaThl BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue KOHTYPOB. BekTopuzaiust pacTpoBbIX H300paKeHHIA.

[IpyuHIKIIBI TOCTPOEHUS U PEJAKTUPOBAHUS TPEXMEPHBIX Mozenei. CeTounble Moaenu. Martepuansl. MoienupoBaHue UCTOUHUKOB
ocpemieHus. Kamepsl. AnautuBHblie TexHogoruu (3D-npunTtepsr). [loHsATHE 0 BUPTYadbHOM peaibHOCTH U IONOJHEHHOMN pealbHOCTH.

IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O UH®OPMATHUKE HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «Mubopmatuka» B 10-11 kmaccax crapiieil MIKOJIBI JOMKHO oOecmeunBaTh JOCTHXKCHHUE
CIICIYIOINX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTh U CIOCOOHOCTh O0YYarOIIMXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEM
MO3UIMEN JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OpPUEHTAIlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM
LEHHOCTSIM POCCHICKOTO OOIIEeCTBAa, PACUIMPEHHUE XU3HEHHOTO OIbITa M OMbITa JIEATEIBHOCTH B MpPOLIECCE pealn3alii CpPeCTBaMU
y4eOHOro MpeaMeTa OCHOBHBIX HAaIIPaBJICHUH BOCIIUTATEIbHON AESITEIbHOCTH.

1) rpa:kIaHCKOro BOCIUTAHUSA: OCO3HAHNE CBOMX KOHCTUTYIIMOHHBIX MpaB M O0S3aHHOCTEH, YBa)KEHUE 3aKOHA U MPABOTIOPSIKA,
COOJII0ZICHIE OCHOBOIIOIATAIOIINUX HOPM MHGOPMAIIMOHHOTO MpaBa U MH(OOPMAIIMOHHOM 0€3011acCHOCTH;

TOTOBHOCTb IPOTUBOCTOSITh HACOJOTUU SKCTPEMHU3MA, HALMOHAIM3Ma, KCEHO()OOMH, AUCKPUMHMHALMM IO COLUAIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) maTpHMOTHYECKOr0 BOCIHMTAHHUSA: LIEHHOCTHOE OTHOLIEHHWE K HCTOPUYECKOMY HACIEOUIo, JOCTWKEeHUsM Poccum B Hayke,
HCKYCCTBE, TEXHOJIOTHSIX, TOHUMAaHKUE 3HAY€HUs UH(POPMATUKU KaK HAYKH B )KM3HU COBPEMEHHOT'O OOLIECTBA;

3) AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA: C(HOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TOBEACHHUS,;

CIIOCOOHOCTh OIIEHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM 4HcCIie B ceTu HTepHeT;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA: SCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA;

CHOCOOHOCTh BOCHPUHUMATh PA3IUYHbIE BHJBI MCKYCCTBAa, B TOM YHCJE OCHOBAHHOIO Ha HCIIOJIB30BAHMM HMH(OPMAIIMOHHBIX
TEXHOJIOTHI;

S) ¢usuveckoro BocnuTaHus: cHOPMUPOBAHHOCTH 30POBOTO M 0OE€30MaCHOr0 00pa3a KMU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0pOBbIO, B TOM 4YHCIE 3a CYET coOmoAeHUs TpeOoBaHMI Oe30MacHOM JKCIUTyaTallud CpPEeACTB HH(OPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHU;

6) TpyaoBOro BOCHHMTAHMA: TOTOBHOCTb K AaKTHUBHOM JEATEIBHOCTHM TEXHOJOTMYECKOM M COLMAJIBHON HANpPaBIECHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIbHO BBINIOJHATH TAKYIO AESITEIbHOCTD;

uHTEpeC K chepaM npodecCHOHANBHOM AesSTeNbHOCTH, CBI3aHHBIM ¢ HH(POPMATHKON, MPOTrPAMMUPOBAHNEM U UH(POPMAIIHOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX HAayKd HWH(POPMATHKH U HAYyYHO-TEXHMYECKOTO TpOorpecca, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oynyiei mpodeccun U peain30BbIBATh COOCTBEHHbBIE KU3HEHHBIE MJIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYEeCKOr0 BOCIIMTAHUS: OCO3HAHUE TTI00AIBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus, B TOM YHCIe
C y4€TOM BO3MOXXKHOCTEH MH(POPMAITIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

8) neHHOCTM Hay4YHOro MO3HAHUS: COPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH, JOCTIDKEHHSIM HAyYHO-TEXHHYECKOTO Tporpecca W OOIIECTBEHHOW MPAKTUKU, 32 CYET MOHUMAHUSA POJIM HH(POPMALIMOHHBIX
pecypcoB, HH()OPMAITMOHHBIX MPOLECCOB U MHPOPMALMOHHBIX TEXHOJIOTUH B YCIOBHIX MU(POBON TpaHCPOpMAMH MHOTHX cep KU3HH
COBPEMEHHOTO O0OIIECTBA;

OCO3HAaHHE IIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH IMPOEKTHYIO U MCCIEIOBATEIbCKYIO JIEATEIbHOCTD
WHIUBUAYAJIbHO U B IPYyIIIE.



9) 3MOLMOHANBHBIH HMHTEJIEKT, MPEANOoNaraniuil cGOpMUPOBAHHOCTh: CaMOPETYJIUPOBAaHUS, BKIIOYAIOIIET0 CaMOKOHTPOJIb,
YMEHUE NMPUHUMATh OTBETCTBEHHOCTbH 3a CBOE IOBEJEHHE, CIIOCOOHOCTh aalTUPOBATHCA K AMOLMOHAIBHBIM H3MEHEHUSM U INPOSBIATH
TMOKOCTb, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMHM, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTHKEHUIO LEIM M YCIeXy, ONTUMU3M, MHUIUATUBHOCTb, YMEHHE
JeMCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYIMX, YUUTBIBaTh €r0 IPH OCYIIECTBICHUU
KOMMYHHMKAaLUH, CHOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCThH BBICTPaUBaTh OTHOIIEHUS C APYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC
U pa3pemiatb KOHQIUKTBHI.

METAIIPEJAMETHBIE PE3YJIBTATDBI

B pesynbrate u3ydyenuss MHGOPMATHKH HA ypOBHE CpeAHEro oOuiero obpazoBaHus y oOyuaromierocs OyAayT cpopMUpPOBaHBI
MeTanpeaIMeTHbIE Pe3yIbTaThl, OTPAKCHHBIC B YHHUBEPCAIbHBIX YYEOHBIX JCHCTBHSIX, a MMEHHO — II03HaBaTelbHBIE YHHUBEpPCAJIbHBIC
ydeOHbIe JCHCTBHS, KOMMYHUKATHBHBIE YHHBEpPCAJIbHBIC Y4YeOHBIC JCHCTBHUSA, PETYISTUBHBIC YHHBEpPCaJbHBIC YYeOHBIC IEHCTBUS,
COBMECTHAS JIEATENHHOCTD.

Ilo3HaBaTe/ibHbI€ YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

1) 6azoenbie no2uueckue oeiicmeus:

CaMOCTOSTEIFHO (POPMYITUPOBATh U aKTYaJTU3UPOBATH MMPOOIJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

YCTaHABJIMBATH CYIICCTBEHHBINA MTPU3HAK WU OCHOBAHUS ISl CPaBHEHHUS, KiIacCU(UKAIIMN H 0000IICHHUS,

OTIPEICIIATH LETH ACATCILHOCTH, 33J1aBaTh MapaMEeTPhl M KPUTCPUHU UX TOCTHIKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B pACCMATPUBACMBIX SBICHUSX;

pa3pabaTrbIBaTh TUIAH PENICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MATEPUATIBHBIX U HEMaTEPHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJbTATOB IEJsAM, OICHUBATh PHCKU TOCJICIACTBHMA
JEeITEIbHOCTH;

KOOPJMHUPOBATH U BHITIONHATH Pa0OTY B YCIOBUSAX PEaTbHOTO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MTPOOIIEM.

2) 6azoevie uccie0osamenbcKue 0eiicmeus:

BJIQJICTh HABBIKAMU Y4€OHO-HCCIIEA0BATENLCKON U TPOEKTHOW AESITEIIbHOCTH, HABBIKAMHU Pa3pelIeHUs MpoOsieM, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TIOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 33724, TPUMEHEHUIO PA3IMYHbIX METO/I0B MTO3HAHUS;

OCYIIECTBIIATh PA3JIMYHbIC BHIBI JACATEIBHOCTH IO TOJIYYEHHWIO HOBOTO 3HAHMsI, €r0 HHTEPHIpPETalNH, MPeoOpa3oBaHUIO H
MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYaIUSIX, B TOM YHUCIIC TIPU CO3/IaHUN YI€OHBIX U COIMAIILHBIX MTPOCKTOB;

dbopMUpOBaTh HAYYHBIN THUIT MBIIUICHUS, BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBIMH IOHSATHUSMU W METOJIAMU; CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 3a/1aul B 00pa30BaTeIbHOMN JACATEILHOCTH U )KU3HCHHBIX CUTYAIUsX;




BBISIBIISITH IPHYNHHO-CIICJICTBEHHBIC CBSI3U U aKTYAIM3UPOBATH 33/1auy, BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKIACHHI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHNUS;

aHAIM3UPOBAThH TIOJYYEHHBIC B XOJI€ PEHICHUS 3a7aud Pe3yJabTaThl, KPUTHUYECKH OICHUBATH WX JOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MCHECHHE B HOBBIX YCIIOBUSX;

JTaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITD LI€JICHATIPABJICHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOO0B ACHCTBUS B MPO(DECCUOHANBHYIO CPEAY;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U MMPAKTUICCKYIO 00JIaCTH KU3HENCATCITLHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIE HJIE€H, TMpeiaraTh OPUTMHAIBHBIE MOJIXOJbI W PEUICHHUs, CTaBUTh NPOOJIEMbl M 3aJayH, JOIMYCKAaIOIIUe
IbTCPHATUBHBIC PEIICHMUS.

3) paboma c ungopmavuei:

BJIQJICTh HaBBIKAMH TOJy4YeHUs WHGOPMAIMK U3 MUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENBHO OCYHIECTBIISITH TOUCK, aHAIU3,
CUCTEMATH3aIUIO U UHTEPIIPETAINI0 NHPOPMAIIUK PA3IUYHbBIX BUIOB U (OPM MPE/ICTABIICHNUS,

co37aBaTh TEKCTHl B Pa3IMYHBIX opMaTax ¢ y4ETOM Ha3HAYeHUS MHQPOPMAIIMU M IEJICBON ayJAUTOPHH, BBEIOMpAas ONTUMAILHYIO
dbopMy mpecTaBICHHUS ¥ BU3yalIU3allHH;

OIICHHBATh JIOCTOBEPHOCTbH, IETUTUMHOCTh WH(OpMAIIHH, €€ COOTBETCTBUE MTPABOBBIM U MOPATLHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPTraHM3AIMOHHBIX 33]1a4 C COOJI0ICHUEM TPEOOBAHMI IPTOHOMUKH, TEXHUKH 0€30IMaCHOCTH, TUTHEHBI, PECYypCOCOEpPEIKCHHUS, TIPABOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMAIIMOHHOI 06€301MacHOCTH;

BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHI MH(MOpMaIK, HHOOPMAIIMOHHOMN 06€30MacHOCTH JINYHOCTH.

KoMMYHUKATHBHBIE VHUBEPCAJLHLIE VUYEOHbIE 1eHCTBHS

1) obwenue:

OCYILIECTBIISITh KOMMYHHKAIIUU BO BCEX cpepax KU3HU;

paCHO3HaBaTB HeBep6aJ'H>HBIC CpCZ[CTBa O6IJ.[CHI/IH, IIOHUMATh 3HAYCHHC COLHAJIBHBIX 3HAKOB, paCHO3HaBaTb HpCI[HOCBIJIKI/I
KOH(MJIUKTHBIX CUTYaIMi U CMATYaTh KOH(IIUKTHI;

BJIAACTH paBHI/I‘IHBIMI/I CHOCO6aMI/I 06HICHI/ISI nu B3aHMO)IeI>'ICTBH${, apI‘YMCHTI/IPOBaHHO BECTH OHAJIOT, YMGTI) cCMAT4YaTh KOH(l)J'II/II(THI)Ie
CUTYaIUH,

pa3BépHYTO N JIOTUYHO HU3Jiaratb CBOKO TO‘IKy SPCHI/IH C UCITOJIB30BAHUCM A3BIKOBBIX CpG)ICTB

2) coemecmnas 0esmenbHoCHb:

IOHMMATh U HUCII0JIb30BATh IPEUMYILECTBA KOMAHIHON Y MHIMBUyaIbHON paOOThI;

BBIOMPATh TEMATUKY M METO/bI COBMECTHBIX JEHCTBHIA C YIETOM OOIINX HHTEPECOB M BOZMOXKHOCTEH Ka)KIOTO WiEHA KOJUIEKTHUBA;




IPUHUMATH 1I€JIM COBMECTHOM JESATEIBHOCTH, OPIraHU30BBIBaTh U KOOPJIAUHUPOBATH JAEUCTBUS MO MX JTOCTH)KEHHUIO: COCTABIIATH IJIaH
JeNCTBUH, pactipeiessiTh PO ¢ YUETOM MHEHUN YY4aCTHUKOB, 0OCYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KA4ECTBO CBOET0 BKJIaJa M KaXK/10I0 YYaCTHUKA KOMaH/Ibl B OOIIMIA PE3yJIbTAT 110 pa3pab0TaHHBIM KPUTEPUSIM;

Ipejiaratb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TO3ULIUU HOBU3HBI, OPUTHHAIBHOCTHU, IPAKTUUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMUYECKOE MOBEJIEHUE B PA3IMYHBIX CUTYAIUSX, MPOSBIATH TBOPUYECTBO U BOOOpakeHUE, OBITh
WHUIIATUBHBIM.

PerviasiTuBHbI€ YHUBEPCAJbHBLIE YI€OHbIE 1eliCTBHSA

1) camoopzanuzayus:

CaMOCTOSITEILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE
3a/1aud B 00pa30oBaTeIbHON JEATEIbHOCTH U KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEIFHO COCTaBIIATh IUJIaH PEIICHHUS MPOOJIeMBl C YYETOM HMMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MIPEATIOYTEHNN;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

paciIupsTh paMKHA YI€OHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEAITOYTCHHI;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHCE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO IMIUPOKON APYAUIIMKM B Pa3HBIX OOJACTAX 3HAHWMU, MOCTOSHHO TOBBIIMIATH CBOM
00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHMPO.Ib.

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JIEITEIIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH I[IO3HABATEIBHOW PEQIICKCUM KaK OCO3HAHHS COBEPIIAEMBIX JIEUCTBUI W MBICIUTEIBHBIX IPOIECCOB, HX
PE3YJIBTaTOB U OCHOBAHUM, UCTIOIB30BATh MPUEMBI PEIICKCUU JIJIsl OIICHKU CHTYaIlUH, BEIOOpA BEPHOTO PEIICHUS;

OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAIU3E PE3YIHTATOB ACATEIHLHOCTH.

3) IMOUUOHAIbHBLIL UHM ELIeKN:

CTaBUTH ceOsI HA MECTO JIPYTrOro YeJIOBEKa, MOHUMATh MOTUBBI U HAMEPEHHUS IPYTOTO.

4) npunamue cebsa u opy2ux:

NPUHUMATH ce0s1, TOHUMas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JIPYTUX NP aHAIU3€ PE3YIbTATOB AEATEILHOCTH;

MPU3HABATh CBOE MPaBO U MIPABO JIPYTHUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMH IPYTOTr0 YeIOBEKaA.




INPEJMETHBIE PE3YJIBTATbBI

10 KVIACC
Kon [TpoBepsieMble peMETHBIEC PE3YIIbTAThl OCBOSHUSI OCHOBHOM 00pa30BaTEIbHON POrPaMMBbI CPETHETO OOIIETO
IIPOBEPSIEMOTO oOpa3oBaHus
pe3yibrara

1 I1o Teme «llndpoBasi rpaMOTHOCTH»

11 Branenue npeactaBieHUsMH O poJid MHGPOpPMAIMKM M CBSI3aHHBIX C HEW MPOIECCOB B IMPUPOJE, TEXHUKE M OOIIECTBE,
MOHATHAMH «UHPOpMaALUL», «MH()OPMALIMOHHBIN TPOLECCH, «CUCTEMA», «KOMIIOHEHTbl CUCTEMBD», «CUCTEMHBIN 3P (deKT,
«MH(OpMAIIMOHHAs CHCTEMa», «CUCTeMa YIPaBIEHUSA»; BIAJCHHE METOJaMHU IMOUCKa HHpopManuu B ceTh HHTepHeT;
YMEHHE KPUTUUECKH OIEHUBATh WH(POPMAIINIO, TOTYYEHHYIO U3 ceTH MHTepHeT

1.2 YMeHue XapakTepu3oBaThb OOJbLIME JaHHbIE, NPUBOJUTH NPUMEPbl HCTOYHUKOB HUX TOJYYEHUS U HaIpaBJICHUS
VCIIOJIb30BAHMS

1.3 [loHMMaHNEe OCHOBHBIX NPHUHIMIIOB YCTPOWCTBa M (DYHKIMOHHPOBAHUS COBPEMEHHBIX CTALMOHAPHBIX M MOOMJIBHBIX
KOMITBIOTEPOB; TEHJCHIMM pa3BUTUS KOMIBIOTEPHBIX TEXHOJIOTWH; BJaJeHUE HaBBIKAMU paOOTHI C ONEpalMOHHBIMU
CUCTEMaMH U OCHOBHBIMH BHJAaMH HPOrpaMMHOro oOecrieueHus JUis peuieHus y4yeOHbIX 3ajady 10 BbIOpaHHOM
CrIeHHAIN3alun

2 I1o Teme «Teopernyeckue 0CHOBbI HH(POPMATHKH»

[loHnMaHNEe OCHOBHBIX TNPHUHIMIIOB JUCKPETU3ALUU  PA3IUYHBIX BHJIOB HMHPOpPMAIMK; YMEHHE OIpPENeisTh

2.1 UH(POPMAIIMOHHBIN 00BEM TEKCTOBBIX, TPa)MUECKUX M 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MMapaMeTpax AUCKPETH3AINH

2.2

YMeHue CTPOUTHE HCPABHOMCPHBLIC KOJBI, JOITYCKAIOIHUEC OAHO3HAYHOC ACKOAWPOBAHHC COO6HI€HI/H>'I (Hpe(i)I/IKCHI)IC I(O)II)I);
HCIIOJIB30BAaTh HpOCTGfIHIHG KOIbI, KOTOPBIC ITO3BOJIAIOT O6H3,py>KI/IBaTB " UCIIPABJIATH OIITMOKHU IIpu nepeaadyc JaHHbIX




Bnagenue TCOPCTHUUCCKUM allllapaTOM, IIO3BOJIAIOIMIUM OCYHICCTBIIATL HPCACTABICHUC 3aJdaHHOI'O HATYPaJIbHOI'O 4YHCJid B

2.3 Pa3JIMYHBIX CHCTEMAaX CUUCIICHUS
24 BnageHue TEOpEeTUYECKUM anmnapaTroM, MO3BOJISIOIIMM BBIIOJIHATH MPEOOPA30BaHUs JIOTHUECKUX BBIPAKEHUH, UCIIONb3Ys
3aKOHBI AJIr€OpbI TOTUKH
3 I1o Teme «MHpOpPMALMOHHBIEC TEXHOJIOT U
YMeHHE c03/1aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBBIE JOKYMEHThI M JIEMOHCTPALMOHHBIE MaTepHalIbl C HCIOJIb30BAHUEM
3.1 BO3MOYKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U OOJAUHBIX CEPBUCOB
YMeHHE UCIOoJIb30BaTh TaOMWYHbIE (PENALMOHHBIE) 0a3bl TaHHBIX, B YACTHOCTH, COCTaBIATh 3alpOChl B 0a3ax JNaHHBIX (B
3.2 TOM YHCII€ BBIYUCISIEMbBIE 3aIIPOCHI), BBIIIOJHITH COPTUPOBKY U MOMCK 3amuceil B 6a3e JaHHBIX; HAMOIHITH pa3pabOTaHHYIO
0a3y TaHHBIX
3.3 YMeHUe UCTOIb30BaTh 3JIEKTPOHHBIE TAaOIUIBI JUIsl aHAIN3a, MpECTaBiIeHUs] U 00pabOTKHU JaHHBIX (BKJIOYasl BHIYUCICHUE
CYMMBI, CPETHETO aprU(PMETHUECKOT0, HANOOJIBLIET0 M HAMMEHBIIIETO 3HAUCHU, PellIeHne YpaBHEHUM )
11 KJIACC
Kon [IpoBepsieMble MpeaMEeTHbIE PE3yJIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl
poBeps cpenHero obiero oopazoBaHus
€Moro
1  [[o Teme «llupoBasi rpaMOTHOCTH»
11 Hanuuve mpencraBieHU O KOMIIBIOTEPHBIX CETSX U UX POJUM B COBPEMEHHOM MHUpE; 00 OOIIMX MNpUHLMIAX pPa3paboTKu U

(YHKIMOHUPOBAHUS MHTEPHET-TIPUIIOKECHHH




1.2

YMeHue OpraHu30BBIBaTh JUYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C HCIOJB30BAHUEM pA3IUYHBIX CPEACTB LHU(PPOBBIX
TEXHOJIOTUil; MTOHMMaHHE BO3MOXKHOCTEN IU(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;
MOHUMaHHE BO3MOXKHOCTEW M OIpAaHUYEHUH TEXHOJOTUI MCKYCCTBEHHOIO HHTE/UIEKTa B PA3JIMYHBIX 00JacTIX; HaJu4ue
NpeCcTaBIeHUH 00 NCIIOIb30BaHUH NH(OPMAIIMOHHBIX TEXHOJIOTHI B pa3IMuHBIX NMpodeccuoHaNbHBIX chepax

I1o Teme «TeopeTuueckue 0CHOBbI HHPOPMATHKID)

2.1

BrageHue TeopeTHuecKUM armapaToM, MO3BOJISIIOLINM OIPEAENATh KpaTYalllinii MyTh BO B3BELIEHHOM I'pade U KOJIMYeCTBO MyTen
MEX 1y BEpPIIMHAMHA OPUEHTUPOBAHHOTO aAlIMKIMYECKOTo rpada

I1o Teme «AJIrOPUTMBI H NPOTPAMMHUPOBaHHE)

3.1

YMeHue 4uTaTh U MOHUMATh MPOTPAMMBbl, PEaTU3yIOIINe HECTOXKHbBIE allTOPUTMBI 00PaOOTKHM YUCIIOBBIX U TEKCTOBBIX JAHHBIX (B
TOM YHCJIC MACCUBOB M CHMBOJILHBIX CTPOK) Ha BEIOPAHHOM ISl M3yUEHUSI YHUBEPCATHLHOM SI3BIKE MPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#); yMeHue aHaIM3HpPOBaTh AJITOPUTMBI C MCIIOJIB30BAHHUEM TaOJHUI[ TPACCUPOBKH;
onpeaenaTh 6€3 UCMOIb30BAaHUS KOMITbIOTEpA Pe3yIbTaThl BHIMOJIHEHHS HECIIOXKHBIX MMPOTPaMM, BKIIIOUAIOIINX ITUKIIbI, BETBICHUS
Y TIOJIITPOTPAMMBI, TIPH 33/IaHHBIX UCXOTHBIX JaHHBIX

3.2

YMeHnue MoaudUIUpoBaTh TOTOBBIE MPOrPaMMBbl JJI PEIICHUs HOBBIX 3aj]lay, UCIOJNb30BaTh UX B CBOMX MpOrpaMMmax B KaueCcTBe
nojanporpamm (mpouenyp, GyHKInA)

3.3

YMeHHe peanu30BaTh 3Tallbl PELICHHs 3aJady Ha KOMIBIOTEpE; YMEHHE Pealu30BbIBATH Ha BHIOPAHHOM [UIS M3YYEHHUS SI3BIKE
nporpammupoBaHust Beicokoro ypoBHs (ITackamb, Python, Java, C++, C#) TuUHOBBIC alrOPUTMBI 0OpPaOOTKHM YHCEIN, YMCIOBBIX
MOCJIeI0BAaTeIbHOCTEN M MAaCCHBOB: MPEJICTABICHNE YUCIIa B BII€ HAOOpa MPOCTHIX COMHOXKUTENEH; HaXOKICHHE MaKCUMAJIbHOM
(MMHUMANBHON) IHUQPHI HATYPaTbHOTO YHKCJA, 3aIMMCAHHOTO B CHCTEME CYHCIEHHS C OCHOBaHUEM, He mpeBblmaromum 10;
BbIUMCIIEHUE OOOOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa MJIM YHMCIOBOM IOCIIENIOBATEIbHOCTH (CYMMBI, MPOU3BEACHHUS
CpelHero apu@MeTHuecKoro, MUHUMAJIbHOTO W MaKCHMAaJbHOTO 3JIEMEHTOB, KOJHMYECTBAa JJIEMEHTOB, YIOBJIETBOPSIOUINX
33JJaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MaccHBa

I1o Teme « MH(pOPMALIHOHHBIE TEXHOJIOTHID)




4.1

'VMeHHe HCITOIb30BaTh KOMIIBIOTCPHO-MATCMATUYCCKHUC MOJCIN I aHalIn3a 00BEKTOB U IMPONHECCCOB: (1)OpMy.HI/Ip0BaTB OcIb
MOJCIMPOBAHUA, BBIMOJHATL AHAJINW3 PC3YJIbTATOB, IMOJYYCHHBIX B XOAC MOJACIHMPOBAHUSA; OLCHWBATH aJCKBATHOCTH MOJCIIH
MOICIINPYCMOMY O6’beKTy HJIN IIPpOHCCCY; NPCACTABIIATh PE3YJIbTAaThl MOACIINPOBAHUA B HAIJIAAHOM BUJIC







TEMATHUYECKOE IIVIAHUPOBAHUE 110 YYHEBHOMY INIPEJMETY HH®OPMATHUKA 10 KJIACC

Ne ypoka no Conep:xanue yueOHOIro MaTepuaJia KonuuyectBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
HOPSAKY pecypesl

[UDPOBASI TPAMOTHOCTb 1
1/1 TpeGoBanusi TeXHUKH OC30MACHOCTM W THTUCHBI TpH  paboTe ¢ 1 https://lesson.edu.ru/le
KOMITBIOTEPAMH M IPYTHMHU KOMIIOHEHTaMH IU(PPOBOTO OKPYKEHUS. sson /de3c3e02-cfd1-
491d9624-
b5fbb548167f?backUrl=
% 2F05%2F10
TEOPETUYECKHE OCHOBbI HHOOPMATHUKU 44
2/1 Wudopmarus, 1aHHbie U 3HaHUA. MHbOPMaIMOHHBIE TIPOLIECCH B IPUPO/IE, 1
TEXHUKE U OOIIECTBE.
3/2 HenpepeiBHbIE ¥ OUCKPETHBIE BEIWYMHBI KW CHTHalbl. HeoOX0IMMOCTH 1
JAMCKPETU3alui HHGOPMAILUH, ITPeIHa3HAYCHHOM I XpaHEeHus, epeaadn
1 00pabOTKU B IU(POBBIX CUCTEMAX.
4/3 JlBonyHoe KoauMpoBaHHWE. PaBHOMEpHBIE U HEPaBHOMEPHBIC KOJIBI. 1 https://lesson.edu.ru/le
JleKoIMpoBaHue COOOIIEHHH, 3alIMCAHHBIX C MOMOIIBI) HEPABHOMEPHBIX sson  /4ab7dac7-79bc-
KOTOB 4f64- 97f6-
789459f8e471?backUrl=
% 2F05%2F10
5/4 Ycnosue ®ano. IlocTpoeHHMe OJHO3HAYHO JEKOAMPYEMBIX KOJOB C 1
nomMoInbio aepesa. I'pap An. A. Mapkosa. Cm/p Ne 1
6/5 Enuuune usmMepeHns KonmdecTBa MHGOpManuu. A(paBUTHBIA MOIXOM K 1
OIIEHKE KOJIMYECTBA MH(OPMAIIHH.
716 CucTeMbl CUHMCIICHUS. 1
8/7 ITepeBo uncen U3 OJJHOM CUCTEMbI CUUCIICHHUS B IPYTYIO. 1
9/8 JIBonuHasi, BOCbMEpPHYHAss M IIECTHAIIATEPUUYHAss CHUCTEMbI CUHMCICHUS, 1
CBSI3b MEX/Ty HUMH.
10/9 JIBon4Hast, BOCbMEpUYHAs M IIECTHAAUATEPUYHAS CHCTEMBI CUHMCICHHS, 1 https://lesson.edu.ru/le

cBs3b MeX Iy HUMU. Cm/p Ne 2

sson  /5496e00c-eaca-
4ac0- 9045-
477ab65662a4?backUrl




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
NOPSAKY pecypebl

= %2F05%2F10

11/10 JIBon4Hast, BOCBMEpHUYHAs M INECTHAAUATEPUUYHAS CHCTEMBI CUHMCICHHS, 1
CBSI3b MEX/Ty HUMH.

12/11 ApudmeTnyeckue omepanuu B MO3UIMOHHBIX cHcTeMax cumcieHus. Cm/p 1 https://lesson.edu.ru/le
Ne 3 sson  /2ecad30a-9b6f-

4ffd-
8dda525b43d972ba?ba
ckUrl= %2F05%2F10

13/12 TpownuHnast ypaBHOBEIIICHHAS CHCTEMA CUHCIICHHS. 1

14/13 JIBonuHO-ecaTHYHas cucTema cuncieHus. Cm/p Ne 4 1

15/14 [TpoBepounas pabora Ne 1 o reme "CucTeMbl cUHCICHUs " 1

16/15 KoaupoBaHue TEKCTOB. 1 https://lesson.edu.ru/le

sson  /a83fc2c4-75ef-
4108- b833-
4f5aa88cf5277?backUrl=
% 2F05%2F10

17/16 PacTpoBoe KoaupoBaHKHe H300pakKeHUI. 1

18/17 IIpaktraeckass pabora Ne 1 mo Teme "Jlmckpermsamusi rpaduuecKoi 1
uHpopmanuu'.

19/18 [IBetoBrie Momenu. BekropHoe koampoBanue. Dopmartel aitios. 1
Tpéxmepnast rpaduxa. PpakranbHas rpaduka.

20/19 KomupoBanne 3Byka. OneHka HWHPOPMAIMOHHOTO O0BbEMa 3BYKOBBIX 1 https://lesson.edu.ru/le
JaHHBIX TPH  3aJaHHBIX 4YacTOTE€ JAUCKPETH3alliM U  PaspsAAHOCTH sson  /24f96091-3bff-
KOJUPOBAHHS. 4c89-

a68d76368e6619ca?bac
kUrl= %2F05%2F10

21/20 [Mpaktuueckass pabora Ne 2 mo Tteme "Jluckperusamusi 3BYKOBOM 1
uHdopmanun"

22/21 OCHOBBI aareOphl JTOTHKH. 1

23/22 Jlornueckue oneparmu. TaOIUIBI HCTHHHOCTH. 1

24/23 Jlornueckue BbIpakeHws. Jlormdyeckwe ToXaecTBa. JloKasaTelbCTBO 1 https://lesson.edu.ru/le




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
nopsUIKy pecypebl

JIOTUYECKUX TOXKECTB C MTOMOIIIBIO TaOIuI] ICTUHHOCTH. CMm/p Ne 5 sson  /7elaca48-f9ec-
46a2- a580-
a79a25c15e37?backUrl
=% 2F05%2F10

25/24 [Tpaktrueckass pabora Ne 3 mo Teme «IlocTpoeHrne W aHauu3 TaOIHUIY 1
UCTUHHOCTH B TAOJIMYHOM MPOIIECCOPEN
26/25 Jlornueckue onepanuy 1 onepaldy HaJl MHOXKCECTBAMH. 1
27126 Jlormdeckue orneparyy ¥ onepamnuu Haj MHokectBaMu. Cm/p Ne 6 1
28127 3aKkOHBI aJreOphl JIOTUKU. DKBUBAJICHTHBIC NPEOOPa30BAHUS JIOTHYCCKUX 1 https://lesson.edu.ru/le

BBIPAKEHHUIA. sson  /44e7b9b0-e0f7-
4b48-
acdb298f31b955d7?bac
kUrl=%2F05%2F10

29/28 Jlornueckue ypaBHEHHUS U CHCTEMBI ypaBHeHUH. Cm/p Ne 7 1

30729 Jlornueckue GyHKIMHA. 3aBUCUMOCTh KOJHUYECTBA BO3MOYKHBIX JIOTHUCCKUX 1
GYHKIMHA OT KONWYeCTBAa apryMeHTOB. IIOJNHBIC CHUCTEMbBI JIOTHYECKUX
GbyHKIUH.

31/30 Kanonmueckue  ¢opmbl  Jormueckux  BeIpakeHuil.  CoOBEpIICHHBIC 1
JU3BIOHKTUBHBIC ¥ KOHBIOHKTUBHBIC HOPMAaJIbHBIE (DOPMBI, aJrOPUTMBI UX
HOCTPOCHHUS 110 TAOJIHIE UCTUHHOCTH.

32/31 Jlornveckue 3J€MEHTBI B COCTaBE KOMITBIOTEPa 1

33/32 Tpurrep. Cymmarop. MHOTOpa3psiiHbI CyMMaTOp 1

34/33 [TocTpoeHne cxeM Ha JIOTHYECKUX JJIEMEHTaX. 3alucCh JIOTHYECKOTO 1
BBIpAKEHUS 10 Jlornyeckoit cxeme. Cm/p Ne 8

35/34 MHEKpOCXEeMBI M TEXHOJIOTHsI MX TIPOU3BOICTBA 1

36/35 [ToBTOpeHue 1 00001eHnEe TeMbl «OCHOBBI AJIT€OPBI JIOTHKI) 1

37/36 ITposepounas padora Ne 2 1o Teme " OCHOBBI anreOpsl JOTHKHU". 1

38/37 [IpencraBieHue HENBIX YHCEN B MaMSITH KoMmIbioTepa. OTpaHUYeHHOCTH 1

JUarna3oHa YMces NpU OFPaHUYEHUM KoJn4decTBa pa3psaoB. IlepenonHenue
pa3psAHON CEeTKU




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
nopsUIKy pecypcsl

39/38 be3sHakoBele M 3HAKOBBIE JaHHbIE. 3HAKOBBIA OWT. J|BOMYHBIN 1
JOTIOJTHUTEILHBIN KOJ| OTPUIIATEIIEHBIX YHCEI
40/39 [To6utoBbie JOrMYecKue omnepanuu. Jlormdeckuit, apudMeTHUECKUA u 1
rukanyeckuit cauru. Cm/p Ne 9
41/40 HIudpoBanue ¢ MOMOMIBIO MOOUTOBOM omeparu «uckmoyatoniee MJIN» 1
42/41 [IpencraBienue u XxpaHeHHE B MaMSITH KOMITBIOTEPA BEIECTBEHHBIX YHCET 1
43/42 BrInosHeHne onepannii ¢ BEMECTBEHHBIMH YHCIAaMH, HAKOIUICHHE OIIMOO0K 1
TPHU BBIYUCIICHUSIX
44/43 [Tpaktrueckas padora Ne 4 mo teme «M3ydeHne mopa3psiTHOTO MAITHHHOTO 1
HPE/ICTABIICHUS LIEJBIX U BEIISCTBEHHBIX YUCEID)
45/44 OG6o0I1IEHHE U TIOBTOPEHHE. 1
HUPPOBASI TPAMOTHOCTD 25
46/1 [TpuHIUTIBI PaOOTHI KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. 1 https://lesson.edu.ru/le
sson  /de3c3e02-cfdl-
491d9624-
b5fbb548167f?backUrl=
% 2F05%2F10
4712 OOMEH TaHHBIMH C TIOMOIIIBIO HH. KOHTPOIIIephl BHEIIHMX YCTPOMCTB. 1
4813 ABTOMaTHYECKOE BBITIOJHEHUE MTPOTPAMMBI ITPOIIECCOPOM 1
49/4 OmnepaTuBHasi, MOCTOSHHAs W JOJTOBpPEMEHHas mamsATh. KoHTposuieps! 1
BHEIIHUX YCTPOUCTB. [IpsiMOl 1oCTyn K maMsTH.
50/5 [Iporpammuaoe obOecrnieueHne KommbioTepa. [IpukinagHOoe, CHUCTEMHOE 1
IporpaMMHOE o0ecTieueHHe.
51/6 CoOBpEMEHHBIC KOMITBIOTEPHBIC TEXHOJIOTHH. 1
5217 [IporpamMmHOe oOOecreYeHne KOMITBIOTEPOB, KOMIBIOTEPHBIX CHCTEM | 1 https://lesson.edu.ru/le
MOOHUIBHBIX YCTPONCTB. sson /8c6ad961-ad93-
4d15-
8aac273619d3476c?bac
kUrl= %2F05%2F10
53/8 CucreMHoe nporpammuoe obecneuerne. OnepannoHHbIe CHCTEMBI. 1




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
NOPSAKY pecypebl

54/9 Yrunutel. [paiiBepsl ycTpoiicTB. IlapamienbHoe MPOrpaMMHPOBaHUE. 1
[Ipaktnueckass pabora Ne 5 "UMHcTamismus ¢ JIEUHCTAIIISALUS
IIPOrpaMMHOI0 obecreueHus" .

55/10 daiinoBbie CUCTEMBL. [IpUHIMIBI pa3MEIeHHsS U HMEHOBaHHUS (ailjioB B 1
noaroBpeMeHHoM nmamsTy. [laGaonb! as onucanus rpynm (aiaos.

56/11 3akoHOMaTeNIbCTBO Poccuiickoit ®enepanyu B 00JacTH MPOrPAMMHOTO 1
oOecIeueHnsI U JaHHBIX.

57/12 [ToBTopenue. O00OIICHHE. 1

58/13 [IpvHIUIBI [TOCTPOEHUS U alllapaTHble KOMITOHEHTHI KOMITBIOTEPHBIX 1
cerel. CeTeBble MPOTOKOJIBI

59/14 Cetp UHTEpHET 1

60/15 Paznenenne IP-ceTn Ha MoJCETH C MOMOIIBIO MAaCOK TTO/ICETEH 1

61/16 Paszneneuue IP-cetn Ha mojiceT ¢ moMoOIIbIO Macok nojaceTeit Cm/p Ne 10 1

62/17 [Ipaktrueckas padora Ne 6 "CereBoe agMuHHCTpHpOBaHKE" 1

63/18 Bunet  pesrensHocT B cetm  Mutepner. CepBuchl  MHTepHeTa. 1
[CocymapCTBEHHBIC IIEKTPOHHBIC CEPBUCHI U YCITYTH.

64/19 NudopmarmonHtas 6€30mMacHOCTh 1

65/20 BpenoHocHbie iporpaMMHOE 00ECTIIeYCHUE U METOIbI OOPBOBI ¢ HUM 1

66/21 [MpakTuyeckas pabora Ne 7 o Teme "AHTHBHPYCHBIC TIPOrPaMMbI"” 1




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
nopsUIKy pecypebl

67/22 Opranuzanus JTHYHOTO apxuBa HHPOpManuu. Pe3epBHOE KOMHUPOBAHHE. 1
[TaposibHas 3amura apxusa
68/23 [TudpoBanue JaHHBIX 1
69/24 Auroputm mudposanus RSA. Creranorpadusi. 1
70/25 [Mpaktudeckas padota Ne 8 mo teme "llIndpoBanue qaHHBIX". 1
AJI'OPUTMBbI 1 TPOTPAMMMUWPOBAHUNE 47
71/1 AHan3 alIropuTMOB. 1 https://resh.edu.ru/subj
ect/ lesson/5492/
7212 Dransl penieHus 3a71a49 Ha KoMbioTepe. HCTpyMEHTaIbHBIC CPEACTBRA! 1
TPAHCIISITOP, OTIAIYUK, MPOPUIHPOBIIHUK.
73/3 Cpena mporpammupoBaHus. KoMmwisnus W WHTEpPIpETarus MpOTpamM. 1
Bupryanenble mamnnbl. UHTErpupoBaHHas cpena pa3paboTKy.
74/4 MeTo/1bl OTJIaIKH TIPOTPAMM. 1
75/5 Tumbl mepeMeHHBIX B SI3bIKE MPOTPAMMHUPOBAHHSI. 1
76/6 O6paboTKa IETIBIX YUCEIL. 1
i O06paboTKa BEIECTBEHHBIX YHCEIL 1
78/8 CrydaiiHble M TICEBIOCTYYalHBIC YUCIIA. 1
79/9 BetBiienusi. C10)KHBIEC yCIOBUSI. 1
80/10 L{uKIIBI C yCIIOBHEM 1
81/11 [{ukssl o mepeMeHHoM. B3anMo3aMeHsIeMOCTh pa3TUYHBIX BUIOB ITUKJIIOB. 1
82/12 O0paboTKa HATypaIbHBIX YKMCEIT C UCIIOJIB30BAHNEM IUKIOB [IpaKkTHUecKast 1
pabota Ne 9 Brinenenue un 06paboTka uQp HEN0To YUCia B pa3IuyHbIX
CHCTEMaX CUHMCIICHUsI C MCIOIb30BAHUEM OTEPAIIMi IETIOUUCICHHOM
apu(MeTHKH.
83/13 HaxoskieHre Bcex MpOCThIX YHCEN B 3aJaHHOM Juarna3oHe [Ipakrudeckast 1
pabota Ne 10 o Teme «Penienue 3a1a4 MeTo10M 1epedopay.
84/14 WHBapuaHT IMKIIA. 1




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
nopsUIKy pecypcsl

85/15 JIOKYMEHTHPOBAHUE IIPOTPAMM. 1
86/16 OG6paboTka JaHHBIX, XpaHsmmxcs B (aitnax [Ipaktudeckas padora Ne 11 1
"O0OpaboTKa TaHHBIX, XpAHAIIUXCS B aitnax".
87/17 IToBropenue. O60OIICHHE. 1
88/18 KontponbHas padota Ne 3 "BBejieHre B nporpaMMUpPOBAHHUEY. 1
89/19 Paz0uenue 3a1aun Ha TOA3a1A4UH. 1 https://resh.edu.ru/subj
ect/
lesson/5818/start/8063
4/
90/20 Hcmonp30Banue cTaHIapTHOH OMONMMOTEKH S3bIKA IMPOTPAMMHUPOBAHHMSL. 1
[MoakmtoueHre OUOMMOTEK MOMPOTrPaMM CTOPOHHHX POM3BOIUTENICH.
[Ipaktuyeckas pabora Ne 12 "Mcnonp3oBaHue MOANpPOrpaMM CTaHAAPTHOM
OMOIMOTEKH sI3bIKa IPOrPaMMHUPOBaHUs".
91/21 [Tonmporpammel (porierypsl U yHKITHH) 1
92/22 [Tonmporpammsl (potieTypsl U HYHKITHN) 1
93/23 ITpaktudeckas paborta Ne 13 mo teme "Pa3paboTrka moamporpamm". 1
94/24 Pexypcus. PexypcuBHbie 00beKTHI ((pakTansl). PekypcuBHbBIC TPOLIETYPHI U 1
¢byukimu. Vicnons30BaHue CTEKa JUIsi OPraHU3aI[Mi PEKYPCUBHBIX BBI30BOB.
95/25 [Tpaktrueckas padora Ne 14 mo Teme "PexypcuBHBIC TOaIpOrpamMmsl . 1
96/26 MonaynbHBI PUHIUT OCTPpOCHUs nporpamm [Ipaktuueckas padora Ne 15 1
"MoayabHBIM TPUHUMII TIOCTPOEHHUSI porpamm’.
97127 YucieHHbIE METOIBI. 1
98/28 [Tpaktuueckas padota Ne 16 mo reme «HucneHHOe penieHne YpaBHEHUI. 1
99/29 Vcnonip30BaHye TUCKPETU3AINH B BBIYMCIUTEIBHBIX 3aa4ax. 1
100730 [Mpaktudeckass pabora mo Teme «lIpuOMKEHHOE BBHIYMCICHUE [UIUH 1
KPUBBIX U IUIOMIaAeH Gurypy.
101/31 [Tpaktrueckas padora Ne 17 mo teme «Ilomck Makcumyma (MHHHMYyMa) 1
hyHKIANY.
102/32 OO6paboTka CHMBOJIBHBIX JAHHBIX. AJTOPUTMBI O00PaOOTKHA CHUMBOJIBHBIX 1

CTPOK: MOACYET KOJIMUECTBA IIOSIBJICHUM CUMBOJIA B CTPOKC.




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
NOPSAKY pecypchl

103/33 ANropuTMbl 00pabOTKH CHMBOJBHBIX CTPOK: pa30OHMeHHE CTPOKH Ha CJI0Ba 1
1o npoOenbHbIM cuMBoJaM llpaktuueckass pabdora Ne 18 "IlocumBosnbHas
o0paboTka CTpoK".

104/34 ANropuTMbl 00paOOTKH CHMBOJBHBIX CTPOK: IMOMCK IOACTPOKH BHYTPH 1
JTAHHOW CTPOKU; 3aM€Ha HaWJICHHON MOJCTPOKHU HA IPYTYIO CTPOKY.

105/35 [Tpaktudeckas padorta Ne 19 mo Teme "OOpaboTKa CTPOK C HCIOTB30BAHUEM 1
(GYHKIMIA CTAaHIAPTHON OMOJIMOTEKH S3bIKa IPOTPAaMMHUPOBAHHMS".

106/36 I'enepamust cmoB B 3amanHoM andasute [Ipaktmueckas pabora Ne 20 1
"I'eHepanysi BCeX CJIOB, YOBJIECTBOPSIOMIMX 33 JAHHOMY YCIIOBHIO'.

107/37 MaccuBbl 1 TOCienoBaTeabHoCTH ynceln. [Ipaktudeckas pabora Ne 21 mo 1 https://resh.edu.ru/subj
teMe "3anojHeHne Maccusa'. ect/ lesson/4905/

108/38 O000mEnHbIE XapaKTepUCTHKN MaccuBa [Ipaktmueckass pabora Ne 22 1
"Beruricienne  00OOIIEHHBIX  XapaKTepUCTUK  MaccuBa  (YUCIOBOM
TOCJICIOBATEIILHOCTH)" .

109/39 JIuHeWHBIN TOUCK 3aIaHHOTO 3HA4YeHHWs B MaccuBe. lIpakTuyeckas pabota 1
Ne 23 no Teme "JIMHEHHBII MOMCK 3aJaHHOIO 3HAUEHHUS B MaccuBe'.

110/40 [Tpaktuueckass pabora Ne 24 mo Teme '"[louCK MUHUMAIBLHOTO 1
(MakcUManbHOTO0) JIEMEHTA B YUCIIOBOM MaccuBe'.

111/41 CopTupoBka OJHOMEpPHOrOo MaccuBa. IIpocTbie MeETOABl COPTHPOBKH. 1
IIpaktnueckas pabora Ne 25 mo Teme "IIpocTble METOABI COPTHPOBKHU
MaccuBa'.

112/42 CoptupoBka crnussHHeM. bpIcTpas copTHpoBKa MaccuBa (alIropuTM 1
QuickSort). IIpaktuueckas pabora Ne 26 mo teme "bricTpas copTupoBka
MaccuBa'.

113/43 JIBOWYHBIN TIOMCK B OTCOPTUPOBaHHOM MaccuBe. lIpakTuyeckas padora Ne 1
27 no Teme "JIBOWYHBIN MTOUCK".

114/44 JIByMepHbIC MacCUBbI (MATPHUIIbI) 1

115/45 Anroputmsl 00padotku mMatpun [IpakTrueckas padora Ne 28 " OGpaboTka 1
Matpun'.

116/46 Perenue 3ama4 aHaim3a JaHHbBIX. 1




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
NOPSAKY pecypcsl

117/47 Kontponbshas pabora Ne 4 « AIITOPUTMBI M TPOTrPAMMHUPOBAHHUECY. 1
NHO®OPMAIIMOHHBIE TEXHOJIOT'NAN 17

118/1 CpencTBa TEKCTOBOTO MPOIIECCOpa. 1 https://resh.edu.ru/subj

ect/lesson/5422/

119/2 KommbroTepHasi BEpCTKA TEKCTA. 1

120/3 [Tpaktnueckass padora Ne 29 mo Tteme "BépcTka ITOKYMEHTOB ¢ 1
MareMaTu4eckuMu popmymnamu'.

121/4 HHCTpYMEHTBI PELIEH3UPOBAHHS. 1

122/5 [Tpaktrueckas padora Ne 30 o Teme "MHOTOCTpaHUYHBIC TOKYMEHTHI'. 1

123/6 O6aunbie cepuchl. KoyiekTuBHas paboTa ¢ JoKyMeHTaMu. [IpakTiueckast 1
pabota Ne 31 o teme "KomektuBHas paboTa ¢ JOKyMeHTaMu'".

12417 Anann3 na"HubeiX. bosbire 1aHHEbIE. 1

125/8 MarmaHOe 00yJeHue. 1

126/9 AHaJIM3 JaHHBIX C MOMOIIBIO YJICKTPOHHBIX TAOJIHII. 1

127/10 [Tpaktnueckass padora Ne 31 mo Teme "AHanmW3 JaHHBIX C TIOMOIIBIO 1
AJIEKTPOHHBIX TabmauI'".

128/11 [Toctpoenune rpadukoB ¢ynknuii. [Ipaktuueckas padora Ne 32 mo teme 1
"HarisgHoe NpeACTaBiIeHHE pEe3yJIbTaTOB CTAaTHCTHYECKOW 00paboTKH
JaHHBIX B BUJIE MAarpaMM CPEICTBAMH PEIaKTopa JIEKTPOHHBIX Tabwir'.

129/12 Jluaun tpenpa. Ilpaktudeckas pabora Ne 32 mo Tteme "[lombop nwmHUU 1
TpPEeH1a, IPOrHO3UpOBaHuE" .

130/13 [Ton6op mapamerpa. IlpakTrueckas pabora Ne 33 mo teme "UucienHoe 1
pENIeHNe YpaBHEHHH ¢ MOMOIIBI0 1o00pa napameTpa'.

131/14 OnTtuMu3anys Kak MOWCK HAWIYYIIEro PEIHICHHS B 3aJaHHBIX YCIOBHUSX. 1
[Tpaktrueckas pabora Ne 34 mo teme "Pemienuwe 3amad ONTUMH3ALUH C
MTOMOIIBIO IEKTPOHHBIX TabmuUIT'".

132/16 IToropenne. O60OIIEHHE 1

133/17 Wrorosas nmpoBepouHas padbota 1

134/18 HroroBast mpoBepouHas pabota 1

135/19 IToBTOpeHME M 000OIIEHHE. 1




Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KosanuecTBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) 4acoB o0pa3oBaTe/ibHbIE
NOPSAKY pecypchl

136/20 IToBTOpeHue u 0000IIEHHE. 1




TEMATHUYECKOE IIVIAHUPOBAHMUME 110 YYHEBHOMY INIPEJMETY HH®OPMATHUKA 11 KJIACC

Ne ypoka no Conep:xanue yueOHOro MaTepuaJia KonunuectBo DJIeKTPOHHbIE
TeMe/To (Tema ypoka) JacoB odpa3zoBaTeJbHbBI
NOPSIIKY e pecypcsl

TEOPETHYECKHUE OCHOBbBI UH®OPMATUKHU 19
n Teopernyeckre MOAXOAbI K OICHKE KOJIMYECTBA HWH(pOpManuu. 3aKOH aJINTUBHOCTH 1
uHpopmanuu. Popmyna XapTiu.
2/2 Hudopmaiiust u BepostHocTh. Dopmyia [1leHHoHA. 1
313 CKOpOCTh Tepefauu JaHHbIX. 3aBUCHMOCTbh BPEMEHH IMepeaadd OT HHGOPMAIMOHHOTO 1
00bEMa TaHHBIX U XapaKTepUCTUK KaHaia cBsa3u. Cm/p Nel
4/4 Kompl, mo3Bomstoniyie oOHApyXKMBAaThb ¥ HCHPABIATh OINMOKW, BO3HUKAIOUIUE TIPH 1
nepenayde nanHbiX. Koapsl Xommunra. [Ip.p Ne 1 «IloMexoycToHUMBBIE KOIBIY.
5/5 ANTOPUTMBI C)KAaTUS TaHHBIX. 1
6/6 Anroputm RLE. ITp.p Ne 2 «Cskarre nanubix ¢ moMmonibio anroputmMa RLEy. 1
77 Anroputm Xaddmana. [Ip.p Ne 3 «CrxaTue naHHBIX ¢ TOMOMIBIO anroputMa XadpmaHay. 1
8/8 Anroputm LZW. AITOpUTMBI CXKAaTHsI TAHHBIX C TTOTCPSMHU. 1
9/9 YMeHbIIIeHHE TITyOMHBI KOAUpoBaHUS 11BeTa. OCHOBHBIE HeH anroputMoB cxkatus JPEG, 1
MP3. IIp.p Ne 4 «Cxatue nansbix ¢ norepsimMu (anroputMel JPEG, MP3)».
10/10 Cuctempl. KommoneHThl cuctemMbl W ux B3aumojeiictBue. CucteMHbii 3 QexT. 1
Ynpasienue kak nHGOpMaMOHHbIN mpotiecc. OOpaTHas CBS3b.
11/11 Moienu ¥ MOAEINPOBAHUE. 1
12/12 dopmanu3zanus IPUKIAIHBIX 33134, 1
13/13 I'paduueckoe npeacTaBIeHUE JaHHBIX (CXEMBbI, TaOIHIIbI, TpaduKH). 1
14/14 I'padbr. OcHoBHbIe MOHsATHA. Buasl rpadoB. Onmcanue rpadoB ¢ MOMOIIBIO MAaTpPHII 1 https://lesson.edu.
CMEXHOCTH, BECOBBIX MATPHII, CIIHCKOB CMEKHOCTH. PellleHre alropuTMHUUECKUX 3a7ad, ru/lesson/359098e
CBSI3aHHBIX C aHATM30M TpadoB. Cm/p Ne 2. 23%71(gcg§gk2)b8efjga
ckUrl=%2F05%2
F11
15/15 Jlepesbs. [IpeacrapneHue apudMeTHYECKUX BhIpAXKCHHI B BUE JCpEBa. 1
16/16 JIUCKpETHBIE WIPHI JBYX WIPOKOB ¢ TOAHOW wuH(popManuen. I[loctpoenue aepesa 1 https://lesson.edu.

nepedopa BapuaHTOB, ONMCAaHUE CTPATETUU UTPHI B TAOTUYHON opme.

ru/lesson/aa94400
8-b2ed-4ee4-




Ne ypoka no Coaep:xanue yueOHOro MaTepuaJia KosamuecTBo DJIeKTPOHHbIE
TeMe/To (TemMa ypoka) 4acoB odpa3zoBaTeJbHbBI
NOPSIIKY e pecypcsl

b90c-
b40ede2884d9?ba
ckUrl=%2F05%2
F11
1717 Berurpeitiaeie crparerud. I[Ip.p Ne5 «ITouCK BBIMIPBIIIHON CTpaTErdd B UTPE C MOJIHOM 1
nHpopManuein».
18/18 CpenctBa mckyccTBeHHOro wuHTelniekrta. Ilp.p Ne 6 «CpencrtBa HCKYCCTBEHHOTO 1
UHTEJUICKTaY.
19/19 ITepCrieKTHBBI pa3BUTHS KOMITBIOTEPHBIX HHTCIUICKTYaIbHBIX ccTeM. HelipoHHBIE ceTH. 1
AJITOPUTMBI U TIPOTPAMMHWPOBAHUNE 50
20/1 dopmanu3aIus MOHATHS allrOPUTMA. 1
21/2 Mammna TrlopuHTa Kak yHUBepcaidbHas Monenb Beraucienuit. [Ip.p Ne 7 «CocraBrienue 1
IIPOCTON MPOTPAaMMBI JUIsl MAalIMHBI ThIOpUHTa»
22/3 Maruna [TocTa. 1
23/4 HopmainbsHbie anropudmer Mapkosa. 1
24/5 AnroputMuuecku HepaspemmMeble 3anaun. Cv/p Ne 3. 1
25/6 O11eHKa CII0KHOCTH BBIYUCICHHH. 1
2617 [Touck TPOCTBIX YHCET B 3aJIAaHHOM JIMAMAa30HE C IOMOIIBID AJITOPUTMA «PEIIeTO 1
Opartochenay. [Ip.p Ne 8 «ITonck mpocThIX yncen B 3aIaHHOM JIHAITa30HEY.
2718 MHoropaspsiiHbI€ [eJIbIe YUCIIa, 331a49H JUTMHHON apu(pMETHKH. 1
28/9 [Tp.p Ne 9 «Peanu3anus BEIYUCICHUN ¢ MHOTOPA3PSAHBIMU YUCIAMUY. 1
29/10 CTpyKTYpBI. 1
30/11 CioBapu. 1
31/12 [TocTpoeHne andaBUTHO-YACTOTHOTO CIOBaps Ui 3amaHHoro Ttekcra. [Ip.p Ne 10 1
«[TocTpoeHue ahaBUTHO-YACTOTHOTO CIIOBAPS IS 33 JAHHOTO TEKCTay.
32/13 AHanM3 TEKCTa Ha €CTECTBCHHOM sI3bIKE. BhIZICIICHHE TOCIeI0BATEIFHOCTEH IO 1I1a0JIOHY. 1
Perynspubie BbipakeHus. YacrtotHeidi anamm3. [Ip.p Ne 11 «AnHanu3 Tekcta Ha
€CTECTBCHHOM SI3BIKEY.
33/14 Creku. 1
34/15 Crexu. Ilp.p Ne 12 «Bpruucienue apu(pMETHYECKOTO BBIPAKEHHs, 3alHCAHHOTO B 1




Ne ypoka no Coaep:xanue yueOHOro MaTepuaJia KosamuecTBo DJIeKTPOHHbIE
TeMe/To (TemMa ypoka) 4acoB odpa3zoBaTeJbHbBI
nopsUIKy e pecypebl

OCTHUKCHON opme.

35/16 Oqepeﬂn_ 1

36/17 Ouepenu. IIp.p Ne 13 «Vcnonb30BaHue 0YepeImy. 1

37/18 JlepeBbsi. Peanu3zariust 1epeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYP. [IBon4HbIe (OMHAPHBIE) 1
JIePEBBSL.

38/19 Anroputmel Ha rpadax. ITocTpoeHre MHHHMAILHOTO OCTOBHOI'O J€peBa B3BEIIEHHOTO 1
CBSI3HOT'O HEOPUEHTHPOBAHHOTO rpada.

39/20 O0xox rpada B riryouny. O6xon rpada B mmpuHy. 1

40/21 ITp.p Ne 14 «Vcrionb30BaHKe AEPEBHEB IS BBIYMCICHUS apU(METHIESCKUAX BBIPAKECHUI. 1

41/22 «KamHpie anIropuTMBIY. 1

42/23 3amaua [Ipuma-Kpackaia. 1

43/24 Anroputm JIefiKCTphI. 1

44125 [Ip.p Ne 15 «Bprumcnenue UIMHBI KpaTyaWIIero MYTH MEXAY BepIIMHAMU Tpada 1
(anroput™ JleHKCTpBI)».

45/26 Aunroputm ®joiiia—Y opiiasia. 1

46/27 Anroputm ®jioiina—Y opmiaiia. 1

47/28 JlnHaMHU9YecKoe TMPOTrpaMMHPOBAHME KaK METOJ peHICHHs 3adad C COXpaHCHHEM 1
POMEKYTOUYHBIX Pe3yJIbTATOB.

48/29 [Ip.p Ne 16 «Beruucnenne peKypcUBHBIX (GYHKIMA C TOMOIIBIO JHHAMAYECKOTO 1
IpOrpaMMHUPOBAHUSY.

49/30 [ToncueT KonMMYecTBa BAPHAHTOB C TIOMOIIBIO TUHAMUYECKOTO MTPOTPAMMHUPOBAHHSL.

50/31 [Ip.p Ne 17 «llogcuér KkonmMyecTBa BapUAHTOB C TOMOIIBIO JUHAMHYECKOTO
pOrpaMMHUPOBAHUSY.

51/32 3a1a4y ONTUMU3ALUN. 1

52/33 I[Ip.p Ne 18 «Pemenne 3aja4 ONTUMHU3ANMH C TIOMOIIBIO JHHAMHYECKOTO 1
POrPaMMHPOBAHUS.

53/34 OO6o6mamHii ypok 1mo teme «J{nHaMu9IecKoe MPOrpaMMUPOBAHUEY. 1

54/35 [Touste 06 0OBEKTHO-OPHEHTHPOBAHHOM ITporpaMmmupoBaHiy. OObEKTHI U KJIACCHI. 1

55/36 CBolicTBa U METOABI OOBEKTOB.




Ne ypoka no Coaep:xanue yueOHOro MaTepuaJia KosamuecTBo DJIeKTPOHHbIE
TeMe/To (TemMa ypoka) 4acoB odpa3zoBaTeJbHbBI
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56/37 OOBbeKkTHO-OpUEHTHPOBaHHBIN aHanmu3. [Ip.p Nel9 «Mcnoap30BaHHe TOTOBBIX KJIaCCOB B 1

IPOrpaMMme.

57/38 Pa3paboTka mporpamMm Ha OCHOBE 00bEKTHO-OPUEHTUPOBAHHOTO TTOIX0/1A. 1

58/39 ITp.p Ne 20 «Pa3paboTka mpoCTOi MPOrpaMMBbI C UCIIOIh30BAHUEM KJIACCOB). 1

59/40 WHKarncymsims, Hacae0BaHue, MOJTUMOP(H3M. 1

60/41 [Tp.p Ne 21 «Pa3paboTka Ki1acca, HCIIOJIb3YIONIETO HHKATICYIISIIAIOY. 1

61/42 Cpenbl OBICTPOH pa3pabOTKU MPOTPAMM. 1

62/43 [TpoekTrpoBanue nHTEpPEiica MoIb30BATEINS. 1

63/44 Pa3paboTka epapXuH KJIaCcCOB. 1

64/45 [Tp.p Ne 22 «Pa3paboTka repapXuu KIaCCOBY. 1

65/46 Vcronib30BaHye TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB ISl IOCTPOCHUS HHTEpderica. 1

66/47 ITp.p Ne 23 «Pa3paboTtka nporpammsl ¢ rpaguaeckiuM HHTEpdercom» 1

67/48 O0630p A3BIKOB MPOrPAMMUPOBAHHSI. 1

68/49 [ToHsTHE O MapagurMax MPOrpaMMHUPOBAHHUSL. 1

69/50 O00011IeHUE TEMBI «AJITOPUTMBI U IPOTPAMMHPOBAHHUEY. 1

NHO®OPMAIIMOHHBIE TEXHOJIOT'UN 48

70/1 DTanbl KOMIBIOTEPHO-MATEMATHYECKOTO MOIEIUPOBAHHS. 1 https://lesson.edu.
ru/lesson/a57cd4d
a-8alc-422f-
be96-
1006b15b9%e16?ba
ckUrl=%2F05%2
F11

71/2 JIuCKpeTH3aiys IIpU MAaTEMAaTHIECKOM MOJIEIMPOBAHUH HETPEPHIBHBIX MPOIIECCOB. 1 https://lesson.edu.
ru/lesson/eb94cea
a-4627-4191-
a341-
b7cc6f5abcee?bac
kUrl=%2F05%2F
11

72/3 MonenupoBanue asuxenus. [p.p Ne 24 «MopaenupoBaHue TBUKEHUSY. 1

73/4 MozenupoBanue Ouosnorudeckux cucrem. [p.p. Ne 25 «MopenupoBanue OHOJOTHYSCKUX 1




Ne ypoka no
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Conep:kaHnue y4eOHOT0 MaTepHuaJa
(Tema ypoka)
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e pecypchl

CHUCTCM».

74/5

MaremaTtudeckue MOACIN B OKOHOMMUKE.

https://lesson.edu.
ru/lesson/5705b74
c-4d1le-4774-
8236-
64b74fe2100c?ba
ckUrl=%2F05%2
F11

75/6

O6paboTka pe3yabTaToB dKCIIepuMeHTa. BoccTaHOBIIEHNE 3aBUCUMOCTEH MO pe3yabTaTaM
JKCIIEPUMEHTA.

https://lesson.edu.
ru/lesson/b60a88f
c-b5fd-4d8e-
877b-
a0b4h9e5ch2d?ba
ckUrl=%2F05%2
F11

76/7

BepositHocTtHbie Monenu. Metoast MonTte-Kapiio. «MMuTanmmoHHoe

MOJEJIMPOBAHKE C MOMOIIBI0 MeTo1a MoHTe-Kapioy.

I[Ip.p Ne 26

77/8

Nmuranmonroe moxaenupoBanue. CucTemMbl MaccoBoro obcmyxuBanus. Ilp.p Ne 27
«O06paboTKa pe3yabTaTOB AKCIIEPUMEHTA.

78/9

Tabnuunble (pensuoOHHbIE) 6a3bl TaHHBIX.

https://lesson.edu.
ru/lesson/1929970
c-5e72-43da-
8253-
e08fbb4c7862?ba
ckUrl=%2F05%2
F11

79/10

Tabnuia — npencraBieHue cBefeHuid 006 ogHOTUMHBIX oObekTax. [lose, 3amuch. Kirou
TaOaUIbL. 3anoaHeHne 0a3bl JaHHBIX.

https://lesson.edu.
ru/lesson/1343b28
c-7a62-42cf-9bdf-
48faf5620865?ba

ckUrl=%2F05%2

F11

80/11

[Touck, coptupoBka U QuIbTpalus JaHHBIX. 3alpOChl HAa BBIOOPKY JAHHBIX. 3alpochl €
napameTpamMu. Berancisiembie moss B 3ampocax. IIp.p Ne 28 «PabGota ¢ rotoBoii 6azoi




Ne ypoka no Coaep:xanue yueOHOro MaTepuaJia KosamuecTBo DJIeKTPOHHbIE
TeMe/To (TemMa ypoka) 4acoB odpa3zoBaTeJbHbBI
NOPSAKY e pecypebl

JIAHHBIX).

81/12 Muororabianusbsie 0a3bl JaHHBIX. 1

82/13 Tumnsl cBsi3eii Mexxay TabaumaMu. Buemnuii kiarod. 1{enocTHOCT 6a3bl TaHHBIX. 1

83/14 ITp.p Ne 29 «Pa3paboTka MHOrOTaOJIHNYHOM Oa3bl JaHHBIXY. 1

84/15 3armpocel K MHOTOTA0IMYHBIM 0a3aM JaHHBIX. 1

85/16 [Tp.p Ne 30 «3anpockl K MEHOTOTAOIMYHOM 0a3e NaHHBIXY. 1

86/17 OcHOBHBIC TPHUHIUIIBI HOpMaIU3aluKd 0a3 JaHHBIX. SI3bIK ympaBieHHus JaHHbIMH SQL. 1

Coznanne mpocThIX 3ampocoB Ha s3bike SQL Ha BRIOOPKY AaHHBIX U3 OJTHOM TaOJIUIIBL.

87/18 [Tp.p Ne 31 «YnpaBieHue JaHHBIME ¢ TIOMOIIBIO si3b1Ka SQLy. 1

88/19 Hepensiipionnsie 6a3bl JaHHBIX. 1

89/20 DKcrepTHbIe cUCTeMBl. [IpoeKT. 1

90/21 VHTEepHET-NIPHITIOKCHHUS. 1

91/22 [TonaTHEe O cepBEpHOI M KIMEHTCKOM YacTax caiTa. TeXHOJOTUS «KIUEHT — CepBep», e€ 1

JOCTOMHCTBA M HEJTOCTATKH.

92/23 OcnoBel s361ka HTML 1 kackagasix Tabmun ctuiei (CSS). 1 https://lesson.edu.
ru/lesson/387459c
4-a84d-4178-
9666-
4f0078b3f9ae?bac
kUrl=%2F05%2F
11

93/24 OcHoBsl s13pika HTML u xackanabix tadmui cruieit (CSS).

94/25 ITp.p Ne 32 «Co3znanre TeKCTOBON BEO-CTPAHUIIBIY.

95/26 IIp.p Ne 33 «Co3manue BeO-CTPaHHIBI, BKIIOYAIONICH MYJIbTUMEIUIHBIE OOBEKTHI

(pucyHKn).
96/27 IMp.p Ne 34 «Coznanue BeO-CTPAHHUIBI, BKJIFOYAIOIICH MYJIBTUMEIUHHBIC OOBEKTHI 1
(3BYKOBBI€ JTaHHBIE, BUJIEO).

97/28 [Ip.p. Ne 35 «OdopmiteHre CTpaHHIIBI C TOMOIIBIO KACKATHBIX TAOIHII CTHIICHY. 1

98/29 Cuenapuu Ha si3bike JavaScript. 1

99/30

[Tp.p. Ne 36 «Mconp3oBaHue ClieHapHeB Ha s3bIKe JavaScripty.




Ne ypoka no Coaep:xanue yueOHOro MaTepuaJia KosamuecTBo DJIeKTPOHHbIE
TeMe/To (TemMa ypoka) 4acoB odpa3zoBaTeJbHbBI
nopsUIKy e pecypebl

100/31 ®opMbI Ha BeO-CTpPaHHMIIE. 1

101/32 Pasmernenne BeO-caiiToB. Yciayra XOCTHHTA. 1

102/33 O06006meHue o TeMe «Bed-CalThl». 1

103/34 BBoa M300paKeHHH C HCIIOIB30BAHHUEM PA3IHUYHBIX HU(POBBIX YCTPOUCTB (LHPPOBBIX 1
doToanmapaToB ¥ MUKPOCKOITOB, BHICOKAMep, CKAHEPOB U IPYTUX YCTPOUCTB).

104/35 I'paduueckuii pemaktop. Paspernenne. Kampuposanume. VcrmpaBicHHe MEPCIIEKTUBBI. 1
I'ucrorpamma. Koppekuus ypoBHe#, koppekmus usera. IIp.p Ne 37 «OGpabotka
uuppoBeix (ororpaduil (KaapuUpoBaHUE, HCIPABICHUE NEPCIEKTUBBI, KOPPEKIUS
YPOBHEH, KOPPEKIIUS IIBETA).

105/36 Perymb. Pabora ¢ o6sactsmu. [Ip.p Ne 38 «Perymbs udpoBsix Gororpaduiiy. 1

106/37 Mmorocioitasie n300pakeHus. TekcTtoBble ciion. Macka cios. Kanamel. CoxpaHeHHe 1
BbIICJIEHHOM 00J1acTH.

107/38 [Tp.p Ne 39 «MHOTOCIONHHBIC U300pAKECHUS. 1

108/39 [TonroroBka miTOCTpanuii uist BeO-caliToB. AHUMUpOBaHHBIE W300pakeHus. [Ip.p Ne 40 1
«AHUMHPOBAHHBIE U300PAKEHUSD).

109/40 BekropHas rpaduka. 1

110/41 ITp.p Ne 41 «BekropHas rpadukay. 1

111/42 [TpuHIMIIBI TOCTPOCHHMS M PEAAKTUPOBAHUS TPEXMEPHBIX MOJIETIEH. 1

112/43 [Ip.p Ne 42 «Co3nanue mpoCcThIX TPEXMEPHBIX MOJIEIICHY. 1

113/44 Cerounble MoJeH. MaTepHaIbl. 1

114/45 IIp.p Ne 43 «CeTOuHBIC MOJICITHY. 1

115/46 MoenrpoBaHue HCTOYHUKOB OcBeleHus. Kamepsi. 1

116/47 ITp.p Ne 44 «Penpepunr. 1

117/48 AnnutuBHbIe TexHONOTUH (3DnpuHTEpHI). 1

118/49 [ToHsATHE O BUPTYAIILHOM PEATbHOCTH U JIOTIOJTHEHHOHW PEalbHOCTH. 1
PezepBHOE Bpemsi 18

119/50 [TosTOpenue u 0606meHue kypca. [logroroska k EI'D no unpopmaTHke. 1

120/51 [ToBropenue u 06061menue kypca. [Toaroroska k EI'D o nunpopmatuke. 1

121/52 HTorosas nmposepouHas padbora. 1




Ne ypoka no Coaep:xanue yueOHOro MaTepuaJia KosamuecTBo DJIeKTPOHHbIE
TeMe/To (TemMa ypoka) 4acoB odpa3zoBaTeJbHbBI
NOPSIIKY e pecypebl

122/53 Hrorosas mpoBepouHas paboTa. 1
123/54 [TosTopenue u 06061eHne Kypca. [logroroka k EI'D no unpopmaTHKe. 1
124/55 IToBTOpenue u 06061menue kypca. [loaroroska k EI'D o nnpopmaTuke. 1
125/56 IToBTopenue u 06061menue kypca. [Toaroroska k EI'D o nunpopmatuke. 1
126/57 [ToTopenue u 0000meHue kypea. [Tonroroka k EI'D o nadopmaruke. 1
127/58 [ToBTOpenue u 0606menue kypca. [loaroroska k EI'D o nndopmatuke. 1
128/59 [ToBTOpenue u 0606menue kypca. [lonroroska k EI'D o nnpopmaTuke. 1
129/60 [ToBTOpenue u 06061meHue kypca. [loaroroska k EI'D mo nndpopmatuke. 1
130/61 [ToBTOpenue u 0606menue kypca. [lonroroska k EI'D o nnpopmaruke. 1
131/62 IToBTOpenue u 06061menHue kypca. [lonroroska k EI'D o nndpopmatuke. 1
132/63 [ToTopenue u 0000meHne kypea. [ToaroroBka k EI'D o nadopmaruke. 1
133/64 IToBropenue u 00001IeHne Kypea. [ToaroroBka k EI'D no nadopmarTuke. 1
134/65 [ToTopenue u 0000mIeHne Kypea. [TonroroBka k EI'D no nadopmartuke. 1
135/66 IToBropenue u 0000mIeHNe Kypea. [Toaroroka k EI'D no uadopmaruke. 1
136/67 IToBTropenue u 00001eHNe Kypea. [ToaroroBka k EI'D no uHdopmarTuke. 1
HNEPEYEHDB 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBbBIX HA EI'3 11O UHO®POPMATHUKE
Kon IIpoBepsieMblil 2IIEMEHT CONEPKAHUS
1 Hudposasi rpaMOTHOCTH

1.1 OCHOBHBIE TCHACHIMNU Pa3BUTHUSA KOMIIBIOTCPHBIX TEXHOJIOTHM. HapanneanLIe BBIYMCIJICHUA. MHOFOHPOHCCCOprIC CHUCTEMBI.
PacnpeﬂenéHHme BBIYHCIIMTCIBHBIC CUCTCMBI 1 o6pa60TKa OOIBIINX JaHHBIX

1.2 [[pyuHUMIIBI TOCTPOEHUS U alapaTHbIe KOMIIOHEHThI KOMIbIOTEpHBIX ceTeil. CeteBbie mpoTokoiibl. CeTh MHTEpHET. Anpecanus B
cetu UMutepnert. Ilpotokonsr creka TCP/IP. Cucrema nomenusix umMEéH. Paznenenue [P-ceTm Ha mojaceTw ¢ MOMOIIBIO MacoOK|
MoJIceTeH

1.3 |@aiinoBas cucrema. Ilouck B (aiinosoit cucreme. [IpuHIMIBI pa3MENIEHNS U UMEHOBaHUs (aiIoB B JOJTOBPEMEHHON MaMSATH.
[IabmoHbI 17151 OonUcaHus rpynn (paiaos




1.4

CKOpOCTB nepcaadynu JaHHBbIX. 3aBUCHUMOCTh BpCMCHHU IICpcaauu OT I/IH(bOpMaI_II/IOHHOI‘O 00BEMa JaHHBIX N XapaKTCPUCTHUK KaHaJla
CBs3HU

15 |lIudpposanne namubix. CummeTpuuHble M HecuMmmeTpuunble mudpel. [Indpsr mpocroii 3amenst. Iudpp Llesaps. Iupp
Bmxkenepa. Anroput™ mudpoBanust RSA

1.6 [Kompl, mosBonsionme OOHApYXMBATH M MCIPABIATh ONIMOKM, BO3HHKAIOUIME TIPU MEpeJadye NaHHbIX. Paccrosnue XoMMHUHTA.
KoaupoBanue ¢ moBropeHueM 6utoB. Koasl Xammunra

2 TeopeTnueckne 0CHOBbI HH(POPMATHKH

2.1 |Isowunoe komupoBaHue. PaBHOMepHBIE M HEPaBHOMEPHBIE KOJIBL JIeKOAMpPOBaHWE COOOLIECHUH, 3alMCAHHBIX C IIOMOLIBIO
HEpaBHOMEPHBIX K0oA0B. YcinoBue @ano. [locTpoeHne 0JHO3HAYHO JEKOAUPYEMBIX KOJIOB C IOMOUIBIO JIEpeBa

2.2 |TeopeTnuecKme MOAXOABI K OLEHKE KOMMYECTBA MH(GOpMaumu. EJuHUIBI m3MepeHus KoimduecTBa MHGOpManuu. AndaBUTHBIN
MOJIXO0JI K OLIEHKE KOJMYecTBa MH(PpopMaluu. 3aKoH agauTuBHOCTU HHpopmauu. ®opmyna Xaptiau. MapopmManus u BEposITHOCTb.
®opmyna [llenHona

2.3 |Cucrembl cumcieHus. PasBépHyTas 3amuMch ILIENbIX W APOOHBIX YHCEN B IIO3MIMOHHONM cucTeMe cuucinenus. CBoiicTa
MO3UIIMOHHON 3alMCHU YHUCJA: KOJMYECTBO LU(p B 3amucCH, MPU3HAK JETUMOCTH YHUCJIa HA OCHOBAaHHE CHCTEMbl CUHCIICHUS.
AJITOPUTM IE€pPEBOJA LEIOr0 YMCia M3 P-MYHONW CHCTEMBI CUMCIEHUS B JECATUYHYIO. AJITOPUTM IE€pEeBOJa KOHEUHOM P-muHoi
NpoOu B JECATHUHYIO. AJTOPUTM MEPEBOAA LIEJIOr0 YHUCia U3 JAECITUYHONW CHUCTeMbI cuncieHus B P-uunyro. IlepeBon kKoHeuHOM
necsITUYHON Jpobu B P-nunyro. J[BomuHasi, BOCbMEpUYHAs M LIECTHAATEPUUYHAs CUCTEMBbl CUMCIICHUS, CBA3b MEXIYy HUMH.
ApudmMeTnyeckue ornepauuy B HO3UIMOHHBIX CUCTEMAaX CUUCICHUS

2.4 |TpowdHas ypaBHOBEIIEHHAs CUCTEMA CUMCIIEHUS. JIBONUHO-IECATUYHAS CUCTEMA CUNCIIEHUS

2.5 |Komuposanue texctoB. Koguposka ASCIIL. Onnob6aiitabie koauposku. Crangapt UNICODE. Koauposka UTF-8. Onpenenenne
WH(OPMALIMOHHOTO 00BbEMa TEKCTOBBIX COOOIIIEHUM

2.6 |[Koguposanue n3obpaxkenuit. OneHka nHGOPMAIMOHHOTO 00bEMa IpaQUUECKHUX JAHHBIX TIPU 3aJaHHBIX Pa3PEIIEHUH U ITyOnHe

KOJIMpOBaHUs LBeTa. L{BeToBBIE MOIEIH.
KoaupoBanue 3Byka. OleHka HHPOPMAIMOHHOTO 0O0BEMa 3BYKOBBIX JAaHHBIX MpPH 33JaHHBIX YacTOTE€ ITUCKPETH3alUUd U
Pa3psIAHOCTU KOJIUPOBAHUSA




2.7

Anrebpa soruku. IloHsATHe BbICKa3bIBaHUs. BrickaspiBaTenbHble (GOpMBI  (TpenukaThl). KBaHTOpPBI CYIIECTBOBAHHUS H
BCEOOIIHOCTH.

Jlornueckue omepanuu. Tabmuubl uctuHHOCTH. Jlormdeckue BeIpakeHus. Jlormdyeckue ToXKaecTBa. Jlormueckue omnepanuud u
onepanuy HaJ MHOXKECTBAMH.

2.8

COBepHIeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTHUBHBLIC HOPMAJIBHBIC q)OpMBI, AJITOPUTMBI UX ITOCTPOCHUS I10 Ta6111/1ue HUCTHNHHOCTH

2.9

Jlornyeckue »JIeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop. Muoropaspsnueiii cymmartop. IloctpoeHue cxem Ha
TOTUYECKHUX JIEMEHTAX IO 33JJaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aMUCh JOTUYECKOTO BBIPAYXKEHUS 110 JOTUYECKOU CXeMe

2.10

Monenn u wMonenupoBanue. llenmu wMoaenupoBaHus. AJEKBaTHOCTb MOJEIH MOJCIUPYEMOMY OOBEKTY WIM TPOIECCy.
dopmanuzanys TpUKIaaHbIX 3a1a4. [IpencraBienue pe3ynbTaToB MOJIEIUPOBAHUS B BUE, YAOOHOM JUIs BOCIIPUATHS YEIOBEKOM.
['padmueckoe npeacTaBiIeHUE JaHHBIX (CXEMBbI, TAOIUIIbI, TPApUKH).

2.11

[IpencraBieHre IelbIX YHUCENT B MaMATH KoMmmbloTepa. OrpaHWueHHOCTh JMana3oHa 4YuCeNl MPU OTrpaHUYCHUH KOJUYECTBA
pa3psoB. [lepenonHeHue pa3psaaHON ceTkU. be33sHakoBBIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINM OWT.

J[BOMYHBIN TOMOJHUTEIBHBIN KOJI OTPULIATEIILHBIX YHUCEII.
[lobutoBeie noruyeckue omnepanuu. Jlorumueckwii, apudmerndeckuid u mukiIndeckuii capuru. llludpoBanue ¢ momousO
MOOMTOBOM oneparuu «uckioyaroriee NI

2.12

HpCIICTaBJIeHI/Ie BCIICCTBCHHLIX 4YHCCII B IIaMATH KOMIIBIOTCpA. 3Haqa1ua;1 4aCcTb W IIOPpAOOK 4YHCIIA. I[I/IaHa3OH 3HAYCHUMN
BCILICCTBCHHBIX YHCCII. HpO6J’IGMBI XpaHCHHA BCHICCTBCHHBIX YHCCII, CBA3AaHHBIC C OIPAHUYCHUCM KOJIMYCCTBA PA3PAI0B.
BrinonHenue onepaunﬁ C BC€IICCTBCHHBIMHU YU CJIaMH, HAKOIIJICHUC OIITHOOK ITPH BBEIYHUCICHUAX

2.13

['padp1. OcHoBHBIe MOHATHSA. Buasl rpados. Onucanue rpadoB C MOMOIIBIO MAaTPHIl CMEKHOCTH, BECOBBIX MATpPHII, CIIMCKOB
CMEXHOCTU. PelieHne alropuTMHYECKUX 3aJad, CBA3AHHBIX C aHAIM30M TpadoB (IMOCTPOEHHE ONTUMAIBHOTO MYTH MEXKIY
BepIIMHAMHU rpada, onpeereHre KoJn4ecTBa pa3inyHbIX MyTeld Mex Ay BepIIMHAMU OPUEHTUPOBAHHOTO allUKIINYECKOTO rpada)

2.14

JlepeBbs. bunapuoe nepeso. [lepeBbs moncka. Cioco6s1 00xoa nepea. [lpencrasnenue apupMeTHuecKux BEIPAKEHUI B BUJIE
nepesa. Vcnosnb3oBanue rpagoB U AEpEBbEB IPU ONMUCAHUN OOBEKTOB U NPOLIECCOB OKPYXKAIOIIET0 MUPA

2.15

JlucKpeTHBIE UTPBI IBYX UTPOKOB ¢ MoyiHOM nHpopManuei. [Toctpoenue nepeBa nepedbopa BapuaHTOB, OMMCAHUE CTPATETUU UTPhI
B TaOMM4yHOU (popme. BrIUTphIIHbIE U IPOUTPHIIIHBIE TO3UIMHU. BBIUTPHIIIHBIE CTPAaTErUH




2.16

CpencTBa HCKYCCTBEHHOI'O MHTEIUIEKTA. nenTudukanus u nouck n3oOpaxxeHuil, pacrnoznaBanue aull. Vcnonb30BaHue METOI0B
MCKYCCTBEHHOT'O MHTEJIJIEKTa B 00yJaroIuX cuctemMax. Mcrnoibp30Banne METO0B UCKYCCTBEHHOTO MHTEIIEKTA B POOOTOTEXHHUKE.
MuTepHer Bewen. Heliponuslie cetn

3 AJITOPUTMBI ¥ IPOTPAMMHPOBaHHE

3.1 |®opmanuzanus noHATUS anropuT™a. Mamuaa ThIOPUHTa KaK yHHBEpCaAIbHAas MOJIE/b BEIYHUCICHHUI

3.2 |OneHka CIOKHOCTH BBMHCIEHHHA. Bpems paGoThl M 00BEM HCIOIB3yEMOH IIAMATH, MX 3aBHCHMOCTH OT pa3Mepa MCXOMHBIX
maHHbIX. OILIEHKa AaCUMIITOTHYECKOM CJIOKHOCTH alITOPUTMOB. AJITOPUTMBI TOJUHOMUAIBHON CJIOXKHOCTU. [lepebopHbie
anropuTMebl. [IpuMepsl pa3nuyHbIX aITOPUTMOB PELICHUS! OJHOW 3a/1a4l, KOTOPbIE UMEIOT Pa3IMYHYIO CIOKHOCTh

3.3  |OnpezneneHue BO3MOXKHBIX PE3YIbTaTOB PabOTHI MPOCTEHINMX AlrOPUTMOB YIIPABICHHS HCIOIHUTEISAMHM M BBIYMCIHTEIHHBIX
anroputMoB. OnpeiesieHre UCXOIHBIX JaHHBIX, PU KOTOPBIX aITOPUTM MOXKET JIaTh TpeOyeMblid pe3ysbTaT

3.4 |Anroputmbl 06pabOTKM HATypadbHBIX YMCEN, 3AMMCAHHBIX B MO3MIMOHHBIX CHCTEMAX CUMCIEHMS: pa3OHMEHME 3alMCH YUCiIa Ha
OTIIeIbHBIC TUGPBI, HAXOKICHUE CYMMBI U IPOU3BECHUS UG, HAXOKIECHUE MAKCUMATBHOM (MUHUMATBHON) ITUQPHIL.
[IpencraBnenue yuciaa B Buie HAOOpa MPOCTHIX COMHOMKHUTENEH. AJIrOpUTM OBICTPOrO BO3BENEHUS B CTemeHb. [IOMCK MpOCTHIX
YKCell B 3a/IaHHOM JIMANa30He ¢ TOMOIIBIO aITOPUTMA «PELIeTo DpaTtocheHar

3.5 |MHoropaspsaHble HeNble YUCa, 3a1a9H JUIMHHONW apu(METHKH

3.6  [SI3pik mporpammuposanus (Ilackans, Python, Java, C++, C#). TuIbl JaHHKIX: LIEJIOYHUCIECHHEIE, BEUIECTBECHHEIE, CHMBOJILHBIE,
nornueckue. BerBinenus. Cnoxueie ycinoBus. Llukibl ¢ ycnoBueMm. L{UKIbI MO MEpEMEHHOM.
O06paboTKa TaHHBIX, XpaHALIMXCA B ¢aitnax. TekcToBble U qBoMUHBIE (aitnbl. DaitioBeie nepeMeHHbIe ((PailIoBbIe YKa3aTemn).
Urenue u3 Qaiina. 3anuch B (aiii.
PaszOuenue 3anaun Ha noazagauu. [loanporpammsl (mpoueayps! U GpyHKuuu). Mcnoab3oBaHue cTaHAAPTHON OMOIMOTEKHU s3bIKA
MPOTPAMMHUPOBAHUS

3.7 |[Pexypcus. PexypcuBHble poneayphl 1 GyHKIUH. Mcronb30Banme cTeKa Iuis OPraHu3alul PEKYPCHBHBIX BBI30BOB

3.8 [ucnennbie meronpl. TouHOE M NPUOMMKEHHOE pEIIEHMs 3agadd. UHWCIEHHOE pEIICHHE YpPAaBHEHMH C IOMOINBI0 MOAOopa

napameTpa. UHCIEHHBIE METOAbI pEIIeHUs YPaBHEHUH: MeToa mnepebopa, METOJ TMOJOBUHHOrO aeneHus. IIpubmmkxénHoe
BBIUMCIIEHUE JJIMH KpUBBbIX. Bbluncienune miomaaei Guryp ¢ momMouip0 4UCICHHbIX METOJI0B (METOJ MPSMOYIOJIbHUKOB, METOJ

Tpaneuuii). [louck makcumyma (MUHUMYMa) (YHKIIMU OJTHOM MEPEMEHHON METOJJOM MOJIOBUHHOTO J€JICHUS




3.9

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIMM sI3bIKa MPOIPaMMHUpPOBAHUS s OOpaOOTKH CHUMBOJIBHBIX CTPOK.
ANropuTMBl 00paOOTKH CUMBOJIBHBIX CTPOK: MOJICUYET KOJMYECTBA MOSBICHUN CUMBOJIA B CTPOKE, pa30MeHne CTPOKU Ha CJIOBA IO
MpOOEIBHBIM CUMBOJIAM, ITOMCK MOJICTPOKH BHYTPHU JAHHOM CTPOKH, 3aMEHA HalIEHHOM MOJACTPOKU Ha APYTYIO CTPOKY. ['eHeparus
BCEX CJIOB B HEKOTOPOM aji(aBUTE, YAOBIETBOPSIONINX 3aJaHHBIM orpaHndeHusM. [IpeoGpa3zoBanue yucia B CHUMBOJIBHYIO CTPOKY
1 00paTHO

3.10

MaccuBbl U TIOCNEAOBATENFHOCTH 4YHCeNl. BpiunciaeHne 0O0O0OIMIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MacCHBa WU YHUCIOBOM
MOCJICIOBATEIbHOCTA (CYMMBI, MPOU3BEACHUSA, CPEIHEr0 apuMETHUECKOTr0, MUHHUMAJIHHOTO U MAaKCHUMaJIbHOTO SJEMEHTOB,
KOJIMYECTBA DJJIEMEHTOB, YIOBJICTBOPSIONIUX 3aJaHHOMY YCJIOBHIO). JIMHEWHBIH TOWCK 3a/laHHOTO0 3HAYCHUSI B MAacCHUBE.
AHFOpI/ITMBI paboThl ¢ AJIEMEHTaMH MacCuBa C OJIHOKDATHBIM TPOCMOTPOM MACCHBA. COpTI/IpOBKa OJIHOMEPHOTO MAacCCHBa.

3.11

I[ByMepHLIe MaCCHBBI (ManI/II_IBI) ANTOpUTMBI 00pabOTKH JABYMEPHBIX MAaCCHBOB: 3aIIOJIHEHHWE JBYMEPHOIO YHCJIOBOIO MacCHBa
M0 3aJaHHBIM IMPaBWJIAM, MMOUCK SJIEMEHTa B JBYMEPHOM MAacCHBE, BBHIYHCICHHE MaKCUMyMa (MUHMMYMa) U CyMMBI 3JIEMEHTOB
TBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOIIOB IByMEPHOTO MaccuBa '

3.12

CrnoBapu (accolnraTUBHBIC MACCUBBI, 0TOOpaXkeHus). XamI-tadnuibl. [TocTpoeHune angaBuTHO-YACTOTHOTO CIOBAPS JJIS 33IAaHHOTO
TEKCTa

3.13

Crexku. AHaiu3 NpPaBUIBHOCTH CKOOOYHOTO BBIp@XKEHUS. BpruncieHne apupMeTHUECKOro BBIPAXKEHHUS, 3allCaHHOTO B
MocThUKCHOUN Popme.
Ouepenu. Mcnonp3oBaHue odepeau sl BDEMEHHOIO XPAHEHUS JaHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHne MUHUMAIBLHOTO OCTOBHOTO J€pEBa B3BEIIEHHOTO CBS3HOTO HEOPHUEHTHUPOBAHHOTO Tpada.
KonudecTBO pa3uvHbIX MyTeH MEX Ty BEpIIMHAMH OPUEHTUPOBAHHOTO AllUKINYECKOTO Tpada. Anroputm JleKcTpso

3.15

JlepeBbsi. Peanmszamus nepeBa ¢ MOMOINBIO CCBUIIOYHBIX CTPYKTyp. JlBonuHble (OmHapHBIE) nepeBbs. [locTpoenue nepeBa s
3a/IaHHOTO apu(PMETHUECKOro BbIpakeHUs. PekypcuBHBIE alroputMmbl 00Xxoja naepeBa. Mcmonb3oBaHue cCTeka W oyepenu s
00xo0/a nepeBa

3.16

J/lnHaMHuecKoe MpOrpaMMUpPOBaHUE KAK METOJ PEILIEHN 3a7a4 C COXPAaHEHUEM IPOMEXYTOUHBIX pPe3yJbTaToOB. 3aJaul, peliacMble
C MOMOIIBIO JUHAMUYECKOTO MPOTPAMMHUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHHA, MTOACYET KOJIUYECTBA BAPUAHTOB, 3a4a4U
ONTUMU3ALUI




3.17

[TonsATHE 00 0OBEKTHO-OPUEHTUPOBAHHOM IIporpammupoBaHuy. OO0BEKThI U Kiacchl. CBOWCTBA U METOABI 00bEKTOB. OOBEKTHO-
OpPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpaMm Ha OCHOBE 0OBbEKTHO-OPHUEHTUPOBAHHOTO Noaxoaa. MHkancynsanus,
HacJleI0BaHuE, MOIUMOp(hU3M

HNudopMaunoHHbIe TEXHOJIOTUA

Ananu3 gaHHbIX. OCHOBHBIC 33/1aUd aHallM3a JaHHBIX: MPOTHO3UPOBAHUE, KIacCU(UKaILMs, KIacTepU3alusl, aHAIU3 OTKIOHCHUH.
[TocnenoBaTenbHOCTh pEIlIeHUs 3a7a4 aHaKu3a JaHHbIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OIEHKA KayecTBa JaHHBIX, BEIOOD U
(M) TOCTpOEHWE MOJENH, MpeoOpa3oBaHME MAHHBIX, BU3YyalIHM3allus JaHHBIX, WHTEpIIpeTamnus pe3ynbratoB. [IporpamMmMubie
cpeactBa u IHTepHET-CEpBUCHI A1 00paOOTKH U MpeICTaBICHUs TaHHBIX. bombiine nanaesie. MammHHOe 00y4yeHue

4.2

AHaJan3 JaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX Tabnul. BeluucieHnne cymmbl, cpeaHero apupMeTUYEeCKOro, HauOOJIbLIETO
(HauMeHbIIIEro) 3HaUEHUs auana3zoHa. Beruncienne ko3 uumenTa Koppesuu IByX pAloB JaHHBIX. [locTpoenue cronbuaThx,
TMHEYaThIX U KpyroBbeix quarpamm. [locrpoenne rpadgukoB ¢pynkuuid. [lonbop nuaum Tpenaa, pelenue 3a1ad IporHo3upOBaHUs.
Pemenue 3a1a4 oNTUMHU3ALUU C IOMOILBIO 3JIEKTPOHHBIX TaOJIHIL

4.3

Jluckperusanus Npu MaTeMaTHuYeCKOM MOJIETMPOBAHUU HEMPEPBIBHBIX IpolieccoB. MoaenupoBaHue ABMxKeHUs. MoaenupoBaHue
OMONOTHYECKUX CHCTeM. MaTtemaThuueckre MOJIeJIH B DKOHOMHUKE. BhIYMCIUTENbHBIE SKCIEPUMEHTH ¢ Mozensmu. O6paboTka
pe3yabTaTOB JKCIEpUMEHTa. MeToJ HauMeHbIIMX KBajapaToB. OIIEHKAa YHUCIOBBIX MapaMETPOB MOJEIHUPYEMBIX OOBEKTOB M
nmpoueccoB. BoccTtaHoBIeHHE 3aBUCMMOCTEN TIO PE3ybTaTaM SKCIIEPUMEHTA

4.4

BepositHocTHBIE MOoaenu. Metonbl MonTe-Kapno. Imutanronnoe moaenupoBanue. CUCTEMBI MAaCCOBOTO OOCITYKUBaHUS

4.5

Tabnuunble (pessiuoHHbIe) 0a3bl JaHHBIX. Tabnuna - npejcTaBieHue cBeAeHU 00 oqHOTUITHBIX 00BekTax. [Tone, 3amuce. Kirou
Tabiuibl. Pabota ¢ roToBoil 6a30il JaHHBIX. 3anojHeHue 0a3bl NaHHbIX. [IoMCK, COPTUPOBKA U (PUIBTpALUS TaHHBIX. 3allpOChl Ha
BBIOOPKY JTaHHBIX. 3aMpOCHI ¢ TapaMeTpaMu. BeluucisieMble Mosist B 3a1pocax.

MuoroTtabnuunbie 0a3bl TaHHBIX. TUOBI CBsA3el Mexnay Tabiuuamu. Buemnuil xmou. LlemoctHocTh 6a3pl JaHHBIX. 3ampochl K
MHOTOTAa0JMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii porieccop. CpeicTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM Iporieccope. CTpyKTYpUPOBaHHBIE TEKCTOBBIC JOKYMEHTHI.
CHocku, ornasnenue. [IpaBuina nuTrupoBaHuss ICTOYHUKOB U 0opmiieHHst Onbnnorpaduueckux CChlIoK

MMPOBEPAEMBIE HA EI'D I1O UTH®OPMATHUKE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM




OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUS

Kon [TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMBbI CPETHErO OOLIETO
IPOBEPSAEMOTO oOpa3oBaHus
TpeboBaHUs

1. 3namv (nonumams)

11 [loHMMaHNEe OCHOBHBIX IPHHLMIIOB YCTpoWcTBa M (YHKIMOHUPOBAHHUS COBPEMEHHBIX CTAl[MOHAPHBIX M MOOMJIBHBIX
KOMITBIOTEPOB; TEHACHLUUN pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOIHI; BIIaJeHHE HaBbIKAMH pabOThl C OINepalMOHHBIMU
CUCTEMaMH 1 OCHOBHBIMM BHJIaMU ITPOTrPAMMHOI0 0OecTieueHus A pelleHns y4eOHbIX 3a/1a4 10 BEIOPAHHOM crienrann3aiuu

1.2 Hanuuue npencraBieHui o 6a30BbIX IPUHIMIAX OpPraHU3aluy U GYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH

1.3 [ToHrMaHNe OCHOBHBIX IPUHLIUIIOB TUCKPETU3ANU PA3IIMYHBIX BUJOB HH(OpMALIUU

14 [TonrmaHue 0a30BbIX AITOPUTMOB OOpPaOOTKU YUCIOBOM M TEKCTOBOM MHQOpMaAIUu (3aUCh YUCENl B MO3UIMOHHON CHUCTEME
CUMCIICHUS, JEIMMOCTh LENbIX YUCEN; HAaXOXKACHHE BCEX MPOCTHIX YHUCEN B 3a/IaHHOM JHana3oHe; o0paboTka MHOTOpa3psaHbIX
[eJIBIX YHCEIT; aHAIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB ITOMCKA U COPTUPOBKU

1.5 3HaHue (PYHKIIMOHATIbHBIE BOBMOXHOCTH HHCTPYMEHTAJIBHBIX CPEJICTB CPEIbl pa3pabOTKU

1.6 BrnajeHne oCHOBHBIMU CBEIEHUSIMU O 0a3ax JaHHBIX, X CTPYKTYpE, CPEJACTBAX CO3/1aHUS U pabOThl C HUMU

1.7 [loHnMaHNe BO3MOXXHOCTEM M OTpaHUYCHMH TEXHOJIOTMH HCKYCCTBEHHOTO WHTEJJIEKTa B PA3IMUYHBIX OOJNACTAX; HaJIHMYue
Mpe/icTaBICHUI 00 UCTOIb30BaHUN MH(OPMAIIMOHHBIX TEXHOJIOTUHN B Pa3IMUHbIX MpodeccHoHaIbHBIX cdhepax

1.8 BiianeHue TeopeTMYecKUM armapaToM, IO3BOJSIOLIMM OCYIIECTBIATh IPEACTABICHUE 3aJaHHOIO HATypaJbHOTO 4YHCJA B
Pa3IUYHBIX CHCTEMaX CUMCICHHS; BBIOIHATH TPEOOpa30BaHMs JIOTHYECKUX BBIPAKEHHUM, UCIIONB3YS 3aKOHBI aareOpbl JIOTUKH;
OMpeeNiaTh KpaT4aliinid MyTh BO B3BEUIEHHOM TIpade M KOJMYECTBO NyTed MEXJy BepUIMHAMH OPHEHTHPOBAHHOTO
AIMKJINYecKoro rpada
Ymemo

2.1 YMeHMe HCIosIb30BaTh KOMIIBIOTEPHO-MATEMAaTHUYECKUE MOJEIH JJIsl aHAJIM3a OOBEKTOB U MPOLECCOB: (GOPMYIUPOBAThH LEINb

MOIACIIMPOBAHWSA, BBIIIOJIHATE aHAJIN3 PC3YJIbTATOB, IMOJIYYCHHBIX B XOJAC MOACIMPOBAHUA, OLICHUBATL aJCKBATHOCTHL MOJCIIN
MOJICINPYCMOMY O6”beKTy WA TPOHCCCy, NPCACTABIATh PE3YyJIbTAThl MOJACIMPOBAHUSA B HATIAAHOM BUC




2.2

YMeHnue kiaccu@uIpoBaTh OCHOBHBIC 33J]a4uM aHalIM3a JaHHBIX (TIPOrHO3UPOBAHUE, KiacCU(UKAIIM, KIacTepU3alus, aHaIu3
OTKJIOHEHUH ); TOHUMATh MOCJIEI0BATEILHOCTD PEUICHHS 3a/1a4 aHallu3a JaHHbBIX: COOp MEPBUUYHBIX JAHHBIX, OUUCTKA U OLIEHKa
KauecTBa JAHHBIX, BEIOOp U (WJIM) MOCTPOCHUE MOJIENU, MpeoOpa3oBaHUE JAHHBIX, BU3yalH3allds TaHHBIX, HHTEPHpPETALIHS
pE3yJIbTaTOB

2.3

YMeHue omnpeaensiatb HHOOPMAIMOHHBIN 00bEM TEKCTOBBIX, Tpa)UUECKUX M 3BYKOBBIX JAHHBIX IMPH 3a/JaHHBIX MapamMeTpax
TUCKPETH3AIMU. YMEHHE ONPECISITh CPEAHIOI0 CKOPOCTh Nepelay JTaHHBIX, OLICHUBATh U3MEHEHUE BPEMEHHU Tepeiayu Mpu
M3MEHEHUU MH(POPMAIIMIOHHOTO 00bEMA JaHHBIX U XapaKTEPUCTUK KaHajla CBI3U

2.4

YMeHue CTPOUTH KO, 0660H€‘-IHB3IOIJ.[PII>1 HAaUMCHBINYIO BO3MOXHYIO CPCAHIOIO JIMHY COO6IJ.I€HI/ISI IIpu U3BECTHOM YacTOTe
CHMBOJIOB

2.5

YMeHHe HUCIOoJIb30BaTh Ipu pCIICHUMN 3aaa4 CBOMCTBaA HOSHHHOHHOﬁ 3aIMCH YUCCJII, aJITOPUTMBI IOCTPOCHHUA 3aIlTMCH YHCJIa B
MO3ULIMOHHON CHCTEME CUMCIICHMS C 3aJaHHBIM OCHOBAHHEM U IIOCTPOCHUA 4YHCIIa 110 CTPOKCE, coz[epncameﬁ 3aIIiChb 3TOI'0
YlCja B MO3UIMOHHOM CHUCTEME CUMCIICHMS C 3aJlaHHBIM OCHOBAHHUCM, YMCHHC BBIIIOJIHATH apI/I(l)MeTI/I‘-IeCKI/Ie orrcpanuvu B
ITO3UIIMOHHBIX CUCTEMAaX CUHCIICHUA

2.6

'YMeHue CTpOUTH JJOTUYECKOE BHIPAKEHUE B TU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIBHBIX (popMax Mo 3agaHHON Tabiuie
MCTUHHOCTH; MCCIIE0BATh 00JIaCTh UCTUHHOCTU BBICKA3bIBAaHUS, COJIEPIKAIIETO TIEPEMEHHBIS; PEIIaTh HECIOKHBIC TIOTUYECKUE
YpaBHEHUS

2.7

YMeHue pemaTh alropuTMHYECKUe 3a/1a4M, CBA3aHHBIE C aHAIU30M IpadoB (3a1a4l MOCTPOCHUSI ONTUMAIBHOTO MYTH MEXIY
BepIIMHAMU Tpada, ompenereHHs] KOJWYEeCTBA Pa3IMYHBbIX MyTeHd MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOIO

rpada)

2.8

'YMeHue UCIOoIb30BaTh JACPEBbs MPU aHAIU3€ U MOCTPOSHUU KOJIOB U JUIS MPEACTABICHUS apu(PMETHUECKUX BBIPAKEHUMN, MpU
peleHny 3a/Jad MOMCKAa W COPTHPOBKH; yYMEHHE CTPOMTH JEPEeBO HIPbl MO 3aJaHHOMY alrOpUTMY; pa3padarhiBaTh U
000CHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO UIPhI

2.9

YMeHue AHAJIM3HUPOBATH AJITOPUTMBI C UCITOJIB30BAHUCM Ta6J'II/IL[ TPACCUPOBKU, OMPCACIIATH 0e3 MCIoIb30BaHUs KOMIIBIOTCpA
PC3YJIbTAaThl BBLIIIOJIHCHHUA HCCIIOKHBIX IPOTpaMM, BKIHOYAIOMINWX MUKJIBI, BCTBJICHUA W IIOANPOrpaMMbI, IIPU 3aJaHHBIX
HMCXOJHBIX JaHHBIX

2.10

YMeHue OnpenensaTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CYMMHUPOBAHME AJIEMEHTOB MAacCHBa, COPTUPOBKA
MaccHBa, epeOOpHbIE aNrOPUTMbI, JBOUYHBINA MOMCK) U MPUBOAUTH IPUMEPHI HECKOJIBKMX aJTOPUTMOB PAa3HOW CIIOKHOCTH

ISl peIlIeHUsI OJTHOM 3a/1auu




2.11

Bnagenue yHHMBEpCalbHBIM SI3BIKOM TMporpamMmupoBaHus Bbicokoro ypoBHa (Ilackanb, Python, Java, C++, C#),
MpeICTaBICHUSIMU O 0a30BbIX TUNAX MaHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC YIPABIISIOIINE
KOHCTPYKIIMH; YMEHHUE OCYIIECTBIATh aHAINU3 MPEUI0KEHHOW MTPOrpaMMBbl: ONPENEATh pPe3yiabTaThl pabOThl IPOrPaMMbI MpU
3aJJaHHBIX MCXOJHBIX JAHHBIX; ONPEAEIATh, MPU KAKMX MCXOAHBIX TAHHBIX BO3MOKHO IOJYyYEHUE YKA3aHHBIX PE3YyJbTaToOB;
BBLISIBJISITH JAHHBIE, KOTOPhIE MOTYT IIPUBECTHU K OMIMOKE B paboTe mporpaMmsbl; GOPMYIUPOBATH MPEAIOKEHUS TI0 YIIYUIICHUIO
POrPaMMHOI0 KoAa

2.12

YMeHHe peaii30BhIBaTh Ha BHIOPAHHOM JUIsI M3YUCHHUS S3BIKE TPOrpaMMHUpoBaHus Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMbI 00paOOTKH YUCEIl, YUCIOBBIX MOCIEA0BATENbHOCTEN U MACCUBOB: MPEICTABICHUE YUCIIA B BUE HaOOpa MPOCTHIX
COMHOXHTENEH; HaX0XKIeHHE MaKCUMalIbHOW (MUHUMAJIbHOHN) HU(pH HATYpadbHOTO YHUCHA, 3aMCAHHOTO B CUCTEME CUUCICHHUS C
OCHOBaHueEM, HenpesblaomuM 10; BerurcieHne 0000IIEHHBIX XapaKTEPUCTUK IEMEHTOB MAaCCHBA WJIM YUCIIOBOM MOCIE10BAaTEIbHOCTH
(CyMMBI, TpOU3BEACHUS CpPEAHEro apu(MeTHYecKoro, MHHMMAIbHOTO M MAaKCHUMAJIbHOTO JJIEMEHTOB, KOJIMYECTBA JIIEMEHTOB,
YIOBJIETBOPSIOUINX 3a/laHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MAaCCHBA; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax JaHHbIE Pa3IMYHbIX
TUIIOB C Y4ETOM OrpaHMYEHHUI Ha JUANa30H MX BO3MOXKHBIX 3HAYEHUH, MPUMEHATH MPHU PELICHUH 3a1a4 CTPYKTYPHI JaHHBIX (CIHUCKH,
CJIOBapH, CTEKH, OYEpENH, IePEBbs); MPUMEHATh CTaHJAPTHBIE M COOCTBEHHBIC MOIIPOTPAMMBI Ui 0OpaOOTKH YHCIOBBIX JAaHHBIX U
CHUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh NpU pa3paboTKe Mporpamm OMOIMOTEKH MOANPOrpaMM; YMEHHME HCIOJIb30BaTh CPEICTBA OTIIAAKH
[IpOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

'YMeHue UCHoiab30BaTh AJIEKTPOHHBIE TAOMUIIBI JUIS aHadu3a, NMPEICTaBICHUS U OOpaOOTKHU NaHHBIX (BKJIIOYas BHIOOP OMTHMAIBLHOTO
peteHust, moa00p JIMHUM TPEHA, PEIICHUE 3a/1a4 TPOTHO3UPOBAHUS); YMEHHUE UCTIOIB30BaTh TAOIUYHBIC (PENIAIIMOHHbBIE) 0a3bl TaHHBIX U
CIIPaBOYHbBIE CUCTEMBI

2.14

'YMeHMe OpraHu30BBIBATH JIMYHOE MH(DOPMAIMOHHOE MPOCTPAHCTBO C MCIOJIB30BAHMEM DPA3JIMYHBIX CPEACTB LU(MPOBBIX TEXHOJIOTHIA;
[MOHMMAaHKE BO3MOKHOCTEH IU(POBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, HUPPOBHIX 00pa30BaTENbHbBIX CEPBHCOB




