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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo uH(poOpMaTHKEe Ha YPOBHE OCHOBHOTIO 0OIIEro oOpa3oBaHUsI COCTaBlIEeHAa Ha OCHOBE TPeOOBaHM K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTesIbHON MpPOrpaMMbl OCHOBHOTO o0miero obpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke denepanbHOl pabodeid
[IPOrpaMMbl BOCIIUTAHUSI.

[Iporpamma mo uH(pOpMaTHKE AAET MpPEACTABICHHE O IENAX, OOmeld CTpaTeruu OOy4YeHHs, BOCIUTAHHS M Pa3BUTHS OOYYaIOLIMXCS
cpeactBaMu  HMH(OpPMAaTHKH Ha 0a30BOM YpOBHE, YCTAaHABIMBACT O0O0s3aTelIbHOE MPEAMETHOE COJACp)KaHUE, MpPEIyCMaTpUBAEeT €ro
CTPYKTYPUPOBAHHE MO pa3aeiaM U TEMaM.

[IporpamMma mo uH(pOpPMATHKE OMpelesieT KOMMYECTBEHHbIE U KaYyeCTBEHHbIE XapaKTEPUCTUKU Y4eOHOTO Marepualia JUisi KaKJoro roja
U3Y4YEHUs, B TOM UHUCIE JJI1 COJAEP)KATEJIbHOIO HAMOJIHEHHUS pPAa3sHOro BUIA KOHTPOJIS (IPOMEXKYTOYHOM aTTecTaluu oOOydarouuxcs,
BCEPOCCUHCKHX TIPOBEPOYHBIX PaOOT, TOCYAaPCTBEHHOW HTOTOBOM aTTECTAITNH ).

[IporpamMma 1o nHpopMaTrKe SBISETCS OCHOBOMW I COCTABICHUSI aBTOPCKUX Y4E€OHBIX MPOTpamMm, TEMAaTHUYECKOIrO TUIAHUPOBAHUS Kypca
YUUTEIIEM.

Henstmu u3yueHuss THPOPMATUKU Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHUs SIBIISIFOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKd WH(POPMATUKH, JOCTHIKCHUIM
Hay4YHO-TEXHMUYECKOTO Tporpecca M OOIIECTBEHHOM NpaKTHUKH, 3a CYET pa3BUTHs MpeACTaBIeHUl 00 MHPOpPMALUMU Kak O BakHeHIIem
CTPaTETMYECKOM pecypce pa3BUTHs JIMYHOCTH, TOCYAAapCTBa, OOLIECTBA, MOHMMAHUS POJIM MH(POPMALMOHHBIX MPOIECCOB, MH()OPMAIIMOHHBIX
pecypcoB 1 MH(GOPMALIMOHHBIX TEXHOJIOTHI B YCIOBUAX LU(PPOBOM TpaHCPOpMAIIMK MHOTHX c(ep *KU3HU COBPEMEHHOTO 00IECTBA;

o0ecrnieyeHre YyCJIOBHM, CIOCOOCTBYIOUIMX Pa3BUTHIO AJITOPUTMHUYECKOIO MBIIUIEHUS KaK HEOOXOAMMOIO YCIOBHS NpodeccroHalIbHOM
NeSITeIbHOCTH B COBPEMEHHOM HMH(pOPMAIlMOHHOM OOILECTBE, MPEINoJararlero cnocoOHOCTh 00ydaronerocss pa3ouBaTh CIOXKHbIE 3a/la4i Ha
0osiee mpocThie MOA3aqa4l, CPAaBHUBATh HOBBIE 33a7a4l C 3a/ladyaMH, PEHIEHHBIMU paHee, ONpEeAeNsTh IIaru Ui TOCTHKECHHs pe3ybTaTta U Tak
nanee;

(hopMHpOBaHNE U Pa3BUTHE KOMIETEHLIUN 00y4aromuxcs B 001aCTH UCIOJIb30BaHNS HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B
TOM YHCIIe 3HAHUH, YMEHHI U HAaBBIKOB Pa0OTHI ¢ MH(POpPMAIUEH, TPOrpaMMUPOBaHNUs, KOMMYHUKAIIUA B COBPEMEHHBIX IU(MPOBHIX Cpelax B
yCIOBHAX obecrieueHust UHHOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH 00y4aroIIerocs;

BOCIIUTAaHME OTBETCTBEHHOTO M U30MPATEIbHOTO OTHOIIEHUS K HMHQOpMAMM ¢ Y4YETOM MPABOBBIX M ATHUYECKHUX AaCIEKTOB €€
pacnpocTpaHeHHs, CTPEMJIEHHUS K MPOJOKEHUI0 00pa3oBaHUs B 00JaCTH MH()OPMAIMOHHBIX TEXHOJIOTMH U CO3UAATEIbHOW NEATENBHOCTH C
MPUMEHEHHEM CPEACTB HH(POPMAIIMOHHBIX TEXHOJIOTHH.

WNudopmarrka B OCHOBHOM 00111eM 00pa30BaHNUU OTPAXKAET:

CYUIHOCTh HMH(POpPMATHKH KaK HayYHOW JMCUUIUIMHBI, H3y4Yalolleld 3aKOHOMEPHOCTH MPOTEKaHWs W BO3MOXKHOCTH aBTOMAaTH3ALUU
MH(OPMALIMOHHBIX MPOLIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE 00J1aCTH IPUMEHEHUSI HH(POPMATHKH, MTPEXkKAe BCEro MH(YOPMAIIMOHHBIEC TEXHOJIOTHUH, YIIPABJICHUE U COLMAIbHYIO chepy;

MEXIUCHIUTUTMHAPHBIA XapakTep HHPOPMATHKH U HHPOPMAITHOHHON e TEIILHOCTH.



N3yuenne wHGOpPMATUKH OKa3bIBaeT CYHIECTBEHHOE BIMAHHME Ha (POPMHUPOBAHHUE MHPOBO33PEHHSI OOYYAIOLIETOCs, €ro >KU3HEHHYIO
MO3UIIMIO, 3aKJIA/bIBAET OCHOBHI TOHMMAHUS NPUHIMIIOB (DYHKIIMOHUPOBAHHUS U HCIOJIB30BaHUS WH(GOPMAIMOHHBIX TEXHOJOTHHA Kak
HEOO0XOAMMOr0 HMHCTPYMEHTa IPAKTHYECKH JI000H MJesaTenbHOCTM M OJHOrO M3 Haulojiee 3HAYMMBIX TEXHOJIOTMYECKUX JOCTHIKEHHH
COBPEMEHHOM LIMBMWIM3ALMU. MHOTHE NpeAMETHBIE 3HAaHUSI U CIIOCOOBI 1eATEIbHOCTH, OCBOEHHBIE 00yUYarOIIUMUCS NPU U3yYCHUH HH(POPMATUKH,
HAXOJAT NMPUMEHEHHE KaK B paMKax 00pa30BaTENbHOTO IMpOLEcca MPU M3YYCHUU JIPYTUX MPEIMETHBIX OOJIACTEH, TaK W B MHBIX JKU3HEHHBIX
CUTYallUsX, CTAHOBSTCS 3HAYMMBIMHU JUIS (POPMHPOBAHUS KAUECTB JIMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI HA (POPMUPOBAHHE METANPEIMETHBIX U
JIMYHOCTHBIX PE3yJIbTATOB 00Y4EHHUS.

OcHoBHbIE 331a4K yueOHoro npeamMeta «MHdopmaTika» — chopMupoBaTh y 00ydaroUXCs:

MMOHWMaHKE TPUHIMIIOB YCTPOHUCTBA U (PYHKIIMOHUPOBAHUS OOBEKTOB IH(PPOBOTO OKPYKEHUS, MIPEICTABICHHUSI 00 UCTOPUH M TEHACHIIHIX
pa3BuTHs HH(OPMATHKH NIeproia IH(PoBOI TpaHcHOpMaIK COBPEMEHHOTO OOIIECTBA;

3HaHUS, YMEHUS U HaBBIKM IPAMOTHOM IOCTAHOBKH 3a/1a4, BO3HUKAIOUIMX B MPAKTUYECKOH AEATEIBHOCTH, JUISl UX PELIEHHs C MTOMOIIbBIO
MH(GOPMALMOHHBIX TEXHOJIOIUH, YMEHHS U HaBbIKU (POPMAIIM3OBAHHOT'O ONMMCAHUS ITOCTABICHHBIX 33/1a4;

0a30BbIe 3HaHUS 00 HH(POPMAIIMOHHOM MOJAEIHPOBAHNH, B TOM YHCJIE O MAaTEMAaTUYECKOM MOACITUPOBAHHH;

3HAHWE OCHOBHBIX QJFOPUTMHUYECKUX CTPYKTYpP M YMEHHE NPUMEHATh 3TH 3HAHMS Ul OCTPOCHHUS AJITOPUTMOB PEIICHHs 3a1ad M0 UX
MaTeMaTHYECKUM MOJEIISAM;

YMEHHUS U HaBBIKM COCTABJICHMS MPOCTBIX MPOTrpaMM MO MOCTPOCHHOMY aJTOPUTMY Ha OJHOM M3 SI3bIKOB MPOTPAMMHUPOBAHMS BBICOKOTO
YPOBHS;

YMEHHMSI U HaBbIKU 3()(PEKTHUBHOrO MCIONB30BAaHMSI OCHOBHBIX THUIIOB MPHUKIAIHBIX MpPOrpaMM (IIPHJIOKEHUH) OOIIEero Ha3HayeHUs U
MH(OPMALIMOHHBIX CUCTEM ISl PELICHHS C MX MOMOIIBIO MPAKTUYECKUX 3a/a4, BiaieHne 0a30BbIMU HOpMaMH MH(POPMAIIMOHHOM 3TUKH U TpaBa,
OCHOBaMHU MH(POPMALIMOHHOM 6€3011aCHOCTH;

YMEHHUE TPAaMOTHO MHTEPIPETHPOBATH PE3YIbTAThI PEIIEHHUS MPAKTUUYECKUX 33/1a4 C TOMOIIbI0 HH()OPMAIIMOHHBIX TEXHOJIOTUN, TPUMEHSTh
MIOJIy4YE€HHBIE PE3YJIbTAThl B IPAKTUUYECKON JAESITEbHOCTH.

enu u 3amaun u3ydeHus MHGOPMATUKKU HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OMPENENSIOT CTPYKTYPY OCHOBHOTO COJEP KAHUS
y4eOHOTO MpeMeTa B BUJE CIEIYIONNX YETHIPEX TEMAaTHUECKUX Pa3AesioB:

1 poBasi IPaMOTHOCTb;

TEOpETUYECKHEe OCHOBBI HH(POPMATUKY;

QJIITOPUTMBI U TPOrPaMMHUPOBAHUE;

MH(pOPMAIMOHHbIE TEXHOJIOTHH.

Ha uzydenue undopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 yaca: B 7 kiacce — 34 yaca (1 gac B Henenmo), B 8 kinacce — 34 ygaca (1 yac B
Heneno), B 9 kitacce — 34 vaca (1 4ac B Hezemio).



COJEPXKXAHUE YYEBHOI'O IPE/IMETA

7 KIIACC

udpoBasi rpaMoTHOCTH

KomnbroTep — yHuUBepcaJbHOE YCTPOMCTBO 00PaA0OTKH JAHHBIX

KomnbproTrep — yHUBEpCalbHOE BBIUYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee Mo mnporpamme. THIBI KOMIIBIOTEPOB: IE€PCOHAIBHBIC
KOMIIBIOTEPHI, BCTPOSHHBIE KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI. MOOHIIbHBIE YCTPOWCTBA.

OcCHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpPAa U UX Ha3HadeHue. IIpoueccop. OmepartuBHas M JOJTOBpEMEHHas NaMATb. YCTpoOicTBa BBOAA U
BbIBOJIa. CeHCOPHBIIl BBOJ, TATYMKU MOOUIIBHBIX YCTPOICTB, CpeAcTBa OMOMETPHUECKON ayTeHTH(PUKALINY.

Hctopus pa3BUTHS KOMIBIOTEPOB W NporpamMmHoro obOecmedenus. llokonenuss xommbiorepoB. COBpeMEHHBIC TEHIACHIIMHM PAa3BUTHUS
KOMIBIOTEPOB. CyIepKOMITBIOTEPHI.

[TapannenbHble BBIYMCICHHUS.

IlepconanbHblil KoMIbIOTEp. [Ipolieccop U ero xapakTepucTUKH (TaKTOBAasl YacTOTa, pa3psaiHOCTh). OnepaTuBHas namaTh. JloiaroBpeMeHHas
namsTh. YCTPOHCTBA BBOAAa M BbIBOJMA. OOBEM XpaHMMBIX NaHHBIX (ONEpaTHBHAs MaMTh KOMIIBIOTEpa, KECTKUH M TBEPIOTENBHBIA HUCK,
MOCTOSTHHAS TTAMATH CMapT(OHA) U CKOPOCTH IOCTYIIA JIISl PA3IMYHBIX BUIOB HOCHUTEIECH.

TexHuka 6e30mMacHOCTH U TpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpamMmbl M JaHHbIE

[Iporpammuoe oGecnieuenue kommnerotepa. [Ipuxnannoe nporpammaoe obecrneuenue. CucreMHoe mporpaMmHoe obecrniedeHue. CucteMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpaMM W JaHHBIX. becraTHble W yCIOBHO-OecriaTHble mporpammbl. CBOOOAHOE MPOrpaMMHOE
obecrieyeHue.

@aiinbl u nanku (karangoru). [IpuHuunel noctpoenust QainoBeix cucrem. IlonHoe ums daiina (manku). Ilyts k Qaiiny (manke). Pabota ¢
¢aiinaMu U KaTaJoraMu CpeicTBaMU OINEpallMOHHOW CHUCTEMBI: CO3JjaHie, KOMMPOBaHUE, IEpeEMENIeHIE, TIepeMMEHOBaHNEe U yaajaeHue (HaiaoB u
nanok (katanoroB). Tumsl gaitnos. CBoiicTBa ¢aitnoB. XapakTepHble pa3Mepsl (HailoB pa3TUYHbIX TUIIOB (CTpaHMIlA TEKCTa, AIEKTPOHHAS KHUTA,
¢dororpadus, 3anMch NECHU, BUICOKIIHII, TIOJTHOMETPAXHBIN (pUiIbM). ApXuBaIus JaHHBIX. Mcroab30BaHKUE MPOrpaMM-apXUBaTopoB. DaiioBbIil
meHekep. [lonck aiinoB cpeacTBaMu OneparmoHHON CHCTEMBI.

KommnbroTepHbie BUPYCHI U IPYTHe BPEIOHOCHBIE TporpamMmbl. [IporpaMMbl /1J1s 3aIIATEI OT BUPYCOB.

KoMmnbrorepHsie ceTn

OOwenunenne komnbioTepoB B ceTb. Ceth MHTepHeT. Beb-cTpanuna, Be6-caiit. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. [Touckossie
cucreMsl. [Touck nHGOpMAIUK 110 KIIFOYEBBIM CJIOBAM U 10 M300paxeHuo. JlocroBepHOCTh HH(DOPMAINK, OTydeHHOW u3 MHTepHeTa.

CoBpeMeHHBIE CEPBHUCHI HHTEPHET-KOMMYHHUKAITUH.



CereBoii 3THKeT, 0a30BbIe HOPMBI MH(OPMAIIMOHHOW 3TUKM U TmpaBa npu padore B Murepnere. Ctparernu 0€30MaCHOTO MOBEACHUS B
NHurepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKHU

HNudopmanus u nHpopManmoHHbIE POLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHOM HayKH.

Wudopmanus Kak CBelEHUS, NMpeIHA3HAUYEHHBIC I BOCIPHUATHS YEJIOBEKOM, W HMH(OpPMALUs KakK JaHHbIE, KOTOPbIE MOTYT OBITh
00paboTaHbl aBTOMATU3UPOBAHHON CHCTEMOH.

JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTB ONMCaHUs HENPEPBIBHBIX 00BEKTOB U MPOLIECCOB C HOMOILBIO AUCKPETHBIX JAHHBIX.

WudopmanroHHbIe MPOIECChl — MPOLIECCH, CBI3aHHbBIE ¢ XpaHEHUEM, TpeoOpa3oBaHUEM U Tiepeadeii JaHHbIX.

IIpeacraBiaenue nHpoOpMaALHHU

CumBoi. Andasut. MomHocTts andasura. PazHooOpasue s13b1k0B 1 andaBuToB. EcTecTBeHHBIE U JOpMaibHbIE A3bIKH. AJ(aBUT TEKCTOB Ha
pycckoM s3bike. J(Bonunbli andasut. KoamuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOUHAIMI) (PMKCUPOBAHHOM UIMHBI B JBOUYHOM all(haBUTE.
[TpeoOpaszoBanue modoro andasuta K JBOMYHOMY. KOTHYECTBO pa3IMYHbIX CIIOB (PUKCHUPOBAHHON JJIMHEI B ali()aBUTE ONMPEACIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OTHOTO aji(aBHTa C MOMOIIBIO KOJOBBIX CIIOB B ApyroM andasute, KOAOBas TaOIHIIA, IEKOINPOBAHHE.

JiBonuHsbIit koA. [IpencraBinenne faHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.

WNudpopmannoHHblii 00bEM AaHHBIX. BUT — MUHMManbHas eAMHUIA KOJMUYECTBa MH(OPMAIMM — ABOMYHBIN paspsia. EnuHunbl u3mepeHus
nH(pOopMaMOHHOTO 00BEMA TaHHBIX. bUT, 0alT, KMII00ANT, MerabailT, ruradanr.

CkopocTb nepeauu JaHHbIX. EqUHUIIBI CKOPOCTH Nepeiadn JaHHBIX.

Koauposanue texctos. PaBHoMepHslit ko. HepaBHomephbiil koa. Koguposka ASCIL. BocbMubuTHble KOAupoBKU. [ToHATHE 0 KOAMPOBKAX
UNICODE. /lexonupoBaHe COOOIIEHUI ¢ UCIIOIb30BaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTo kojia. HpopMannoHHbI 00bEM TEKCTa.

Hckaxenue nadopMaiuy npu nepeaaye.

Oob1iee npezacrabiieHne 0 HU(POBOM MPEICTABICHUH ayIMOBU3YAJIbHBIX U APYTUX HENIPEPHIBHBIX JTaHHBIX.

Konuposanue nsera. [{BeroBrie monenu. Monens RGB. ['mybuna koaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpexacraBieHue u3zoOpaxkeHuid. ITukcens. Ouenka uHGOPMALMOHHOTO O00BEMA TpapUUECKUX JAHHBIX IS
pacTpoBOro U300pakeHusl.

Konnposanue 3Byka. PazpsaHocTs 1 yacToTa 3anucu. KoandecTBo KaHalIOB 3alUCH.

OneHka KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U XpPaHEHUEM 3BYKOBBIX (hailiioB.

NupopManHOHHbIE TEXHOJIOTHH

TekcToBBIE JOKYMEHTBI

TexcToBble TOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHM1Ia, ab3all, CTPOKa, CII0BO, CHUMBOJI).

TexcToBbIH MpoLiecCOp — MHCTPYMEHT CO3/IaHus, pelakTupoBaHus U (opmatupoBanus TekcToB. [IpaBuna Habopa tekcra. PenaktupoBanue
tekcta. CBoiictBa cumBojoB. [lpudt. Tuns mpudros (pybieHsle, ¢ 3acedkaMu, MOHOIIMPHHHEIE). [lomyKupHOE W KypCHBHOE HadepTaHHUE.
CBoiicTBa ab3a1eB: TpaHMILIbl, a03alHbIM OTCTYII, HHTEPBaJ, BblpaBHUBaHKE. [lapameTps! crpanuisl. CTuiieBoe hopMaTHpOBaHUE.



CrpykTypupoBanue HH(pOpPMAIMM C TMOMOILIbIO CHHCKOB W Tabmui. MHoroypoBHeBble crucku. JloOaBieHue TaOMUI] B TEKCTOBBIC
JOKYMEHTBI.

BceraBka u3obpaxkenuii B TEKCTOBbIE JOKYMeHThl. OOTekaHue M300pakeHUil TeKkCcToM. BKirodeHHe B TEKCTOBBIM JOKYMEHT Juarpamm,
dbopMyI1, HyMepal CTpaHUIl, KOJOHTUTYJIOB, CCHUTOK U IPYTHX AJIEMEHTOB.

[IpoBepka mnpaBomucanusi. PaccrtanoBka mnepeHocoB. ['omocoBoit BBox TekcTa. OnNTUuYecKoe pacro3HaBaHHWE TeKcTa. KoMmbroTepHbIii
nepeBo. Mcnons3oBanue cepBucoB MuTepHeTa 11 00pabOTKU TEKCTa.

Komnbrorepnasi rpadpuka

3HaKOMCTBO ¢ rpaduuecKuMu peaakropamu. PactpoBsle pucyHku. Mcnons3oBanue rpaduuecKux NIpUMUTHBOB.

Omnepanmu pegakTHpoBaHUsl rpaduyecknx OOBEKTOB, B TOM uHcie HU(pOBBIX (oTorpaduii: n3MeHeHHe pa3Mepa, oO0pe3Ka, MOBOPOT,
OTpakeHue, pabota ¢ obacTsMu (BblJIEI€HUE, KONUPOBAaHUE, 3aJIMBKA [IBETOM), KOPPEKIUS LIBETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHM CPEICTBAMU TEKCTOBOI'O IpoLECcCOpa WM APYrUX HporpaMm
(mpunoxenwuii). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJabTHMeIUITHBIE NIPe3eHTALMU

[ToaroroBka MynbTUMeIUITHBIX npe3eHTanuil. Cnaiif. /lo0aBineHue Ha ciaii] TekcTa U n300paxeHuil. PaboTta ¢ HECKONbKUMU CcllalilaMH.

JloGaBienue Ha claif] ayJMOoBU3yalbHBIX JaHHBIX. AHUManus. [ unepcchuKy.

8 KJIACC

TeopeTnueckne 0ocHOBbI MHGOPMATHKH

Cucrembl cuucjieHust

Heno3unmoHHble U MO3UIIMOHHBIE CHCTEeMBbI cuncienus. Andasut. OcHoBanue. Pazpépuyras popma 3anucu umcina. [lepeBoa B 1ecATUUHYIO
CUCTEMY YHCEJI, 3alIMCAHHBIX B APYTUX CUCTEMAX CUHUCIICHUS.

Pumckas cucrema cuncieHus.

JIBonunas cucrema cumciieHus. [lepeBon nensix uncen B npeaenax ot 0 no 1024 B qondHyro cucremy cuucieHus. BoceMepnuHnas cucrema
cuncienus. IlepeBoa umcen M3 BOCBMEPHUYHOW CHCTEMBI B JIBOMUHYIO U JIECATHUHYIO cHcTeMbl M obOpaTHo. lllecTHamnarepuuHas cuctema
cuucnenus. [lepeBoa uncen U3 mecTHaALATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U AECATUUYHYIO CUCTEMBI U 00paTHO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUHCIECHUSI.

DJIeMEHTBhI MATEeMATHYECKOM JIOTHKHU

Jlornueckue BbIcKa3biBaHUs. Jlornueckue 3Ha4eHMs BHICKA3bIBAHUI. DJIEMEHTApHbIE U COCTaBHBIE BBICKAa3bIBaHMs. Jlornueckue onepanuu:
«» (KOHBIOHKLHUS, JIOTHYECKOE YMHOXXCHME), «HMIN» (IU3BIOHKIMS, JOTMYECKOe CIOXKEHHE), «He» (Jloruueckoe orpuiianue). [Ipuopurer
jJorudeckux ornepauuil. OnpeneneHue HCTUHHOCTU COCTaBHOTO BBICKA3bIBaHMS, €CJIM M3BECTHBI 3HAYEHMsS] MCTUHHOCTH BXOJALIMX B HETO
JJIEMEHTApHBIX BbICKa3biBaHWi. Jlormueckue BbIpakeHus. [IpaBuiia 3amucu JIOTHYECKUX BhIpakeHWH. [locTpoeHue TabmuIl WCTHHHOCTH
JIOTUYECKUX BBIPAXKCHUM.



Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPaMMHPOBaHHE

HcnoiHUTEIM U AJITOPUTMbI. AJITOPUTMUYECKHE KOHCTPYKIUH

[lonstre anroputma. McnosHurenu anroputMoB. AJTOPUTM KaK IUIaH YIPaBICHUS UCIOJHUTEIIEM.

CoiictBa anropurMa. Crioco0bl 3aIIMCH AITOPUTMA (CIOBECHBIH, B BUZIE OJIOK-CXEMBI, IPOTpaMMa).

AnropuTMuyYecKue KOHCTpYKIMU. KoHCTpykuusi «ciepoBaHuey. JIuHeilHbl anroputM. OTrpaHUYEHHOCTh JIMHEWHBIX aJTOPUTMOB:
HEBO3MOKHOCTb IIPEAYCMOTPETh 3aBUCUMOCTD MOCJIEI0BATEIbHOCTH BBIIOJIHAEMBIX ACHUCTBUN OT UCXOJHBIX TAHHBIX.

KoHncTpykuus «BeTBieHUE»: TONMHAs M HemoiHas (opMbl. BpIMonHEHHE W HEBHINOJHEHHE YCIOBUS (MCTUHHOCTH M JIOXKHOCTH
BbICKa3bIBaHus). [IpocThie U cocTaBHbBIE YCIOBHUSL.

KoHcTpyKIus «110BTOpEHUs»: UKIIBI C 3a/IaHHBIM YUCJIOM IIOBTOPEHUM, C YCIIOBUEM BBIIIOJHEHUS, C IEPEMEHHOM LIMKIIA.

Pa3pabotka s hopManbHOTO MCHOTHUTENS aNrOpUTMa, IPUBOAIIETO K TpeOyeMOMY pe3ysbTaTy MpU KOHKPETHBIX MCXOJIHBIX TaHHBIX.
Pa3paboTka HECIOXHBIX aNTOPUTMOB C HCIOIH30BAHHEM IIUKIIOB W BETBJICHUU AJISl YIpaBlIeHUS (POPMAIbHBIMU HCIOJHUTENSIMU, TAKUMHU Kak
PoGot, Yepenamka, YepTé&xHuk. BrimomHeHHEe alrOpuTMOB BpYYHYIO U Ha KOoMITbioTepe. CHHTaKCHUYECKHUE U JIOTHYecKre ommnOku. OTKa3blI.

S3bIK MPOrpaMMMpPOBAHUA

S3pix mporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIi ANTropuTMHYecKUii SI3bIK).

Cucrema nporpaMMHpPOBAHHUS: PETAKTOP TEKCTA MPOrpamMMm, TPAHCIATOP, OTIIATUHUK.

[lepemenHas: Tun, umsi, 3HaueHue. Llenblie, BEIECTBEHHbIE U CUMBOJIbBHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMeTUUECKHE BBIPAKEHUS U MOPANOK MX BbluMcieHHs. Onepanuu ¢ LEIbIMU YHCIAMU: IEJIOYHUCICHHOE
JIeJIEHUE, OCTaTOK OT JICJICHMUS.

BetBnenusi. CoctaBHbIE YCIOBHS (3aMUCh TOTUYECKUX BBIPAKEHHUM HA M3Y4aeMOM S3bIKe MpOorpaMMUpoBaHus). HaxoxaeHrne MUHIMYMa U
MaKCcUMyMa M3 JBYX, TPEX U YETBHIPEX uncen. Perenne KBaipaTHOTO ypaBHEHUS], UMEIOLIErO BEIIECTBEHHbIE KOPHHU.

Juanorosas oTja/Ka MporpaMm: MoIIaroBo€ BhIIOJHEHHUE, TPOCMOTP 3HAYEHHUH BETMUYMH, OTIaJ0YHbIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™ EBkinia nis HaxokJeHUs HaMOOJbIIero oOIIero AeiauTeNs ABYX HaTypalbHBIX ducel. Pazouenue 3amnucu
HATYpPaJIbHOTO YHCTIa B MO3UIIMOHHON CUCTEME C OCHOBaHHEM, MEHBIIIUM WK paBHBIM 10, Ha OTAETBHBIC TUDPHL.

Hukn ¢ nepeMeHHON. ANrOpUTMBI TPOBEPKH ACIUMOCTH OJHOTO LIEJIOTO YKCIia Ha APYroe, IPOBEPKH HATYpaIbHOTO YKCiia Ha IPOCTOTY.

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) mepeMeHHble. [locumBombHas oOpaboTka cTpok. I[loacuér yacToTh
MOSIBJICHUSI CUMBOJIA B CTpOKe. BecTpoeHnnspie GyHKIMM 1711 00pabOTKHU CTPOK.

AHaJN3 AJITOPUTMOB

OmnpeneneHre BO3MOXKHBIX pPE3ylIbTaTOB pPadOTHI ajlropuTMa MPU JaHHOM MHOXKECTBE BXOJHBIX JaHHBIX, OMpPEIEICHHE BO3MOXKHBIX
BXOJHBIX JAHHBIX, MPUBOANINX K JAHHOMY PE3yJIbTaTy.



9 KJIACC

IHu¢posas rpaMOTHOCTH

I'no6anbHas cerb UHTEpHET M cTPpaTerun 0e€30MacHOrO NOBeJACHUA B Hell

I'nmoGanbnas cetb WnTepHer. IP-anpeca y3noB. CereBoe XpaHeHUe HaHHBIX. MeTOAbl MHIAMBHUYaIbHOI'O U KOJUIEKTUBHOI'O Pa3MELICHUs
HoBO# nH(popmaruu B aTepHeTe. bombiue nanHpie (MHTEpHET-AaHHbIE, B YaCTHOCTU JaHHBIE COLUANIBHBIX CETEH).

[TonsTre 00 MHGOPMAIMOHHON 0e30macHOCTH. YTPo3bl WH(GOPMAIMOHHON 0€30MacHOCTH MpU padoTe B TIIOOATBHON CETH M METOIBI
npotuBojeiicTBus uM. IIpaBuina 6ezonacHoi ayreHTHGUKanuu. 3amura Ju4Hoi nHpopmarnu B HTepHeTe. be3zonacHble cTpaTeruu noBeieHus B
Wntepnere. [Ipenynpexaenue BoBI€UYEHUS B IECTPYKTUBHbBIE U KpPUMUHAJIbHbIE (DOPMBI CETEBON aKTUBHOCTH (KUOEpOYJUIMHT, (PUILUHT U APYyTrHe
bopmsr).

Pabora B uH(OpMaLIMOHHOM IPOCTPAHCTBE

Bunsl nestenbHocTH B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE CEPBUCHI (IIOYTOBas Cilyx0a, BUIEO-KOH(EPEHI-CBA3b U
ApyTHUe), CIPpaBOYHbIE CIYXObI (KapThl, pacUCaHUs U JPYTHUE), TOUCKOBBIE CIYXKOBbI, CITykObl 0OHOBIJIEHHS IPOIrPAMMHOI0 00eCIIeYeHus U IpyTrue
ciryk0b1. CepBHCHI TOCYIapCTBEHHBIX yciyr. O0naunbie XpaHuiuiia faHHbX. CpeacTBa COBMECTHOM pa3pabOTKH TOKYMEHTOB (OHJIANH-0(UCHI).
[Tporpammuoe oOecnieueHne Kak BeO-CepBHUC: OHJIATHOBBIE TEKCTOBBIEC U rpaduuecKre peaakTopsl, CpeIbl pa3padOTKU IPOTPaMM.

Teopernueckue 0CHOBbI HHPOPMATHKH

MoaeaupoBaHue Kak MeTOJ MO3HAHUS

Mopnens. 3agauun, pemaeMble ¢ IOMOIIb0 MojenupoBanus. Knaccudukanuu Mmoneneil. MarepuanbHble (HaTypHblE) 1 UHGOPMAIMOHHbBIE
Mozenu. HenpepriBHbIE U AMCKpeTHbIE Mojenu. Mmurannonnsie moaenu. Mrposbie Moaenu. OLeHKa aleKBaTHOCTH MOJEIU MOJAEIUPYEMOMY
O00BEKTY U LENISIM MOJETUPOBAHMSL.

Tabnuunsie moenu. Tabnuua kak npeacTaBIeHUEe OTHOIIECHUS.

basbr nannprx. OTO60p B TaOMUIIE CTPOK, YAOBIECTBOPSIONINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pedbpo, nyts. OpreHTHpOBaHHbIE U HEOpUEHTUpOBaHHbIE rpadsl. [lnHa (Bec) peOpa. BecoBas matpuna rpada. JnuHa
NyTH Mexay BepumHamu rpada. [lowck ontumanbHoro mytu B rpade. HawyanmpHast BepiminHa (MCTOYHMK) M KOHEYHAs BepUIMHA (CTOK) B
OpPHEHTUPOBAHHOM rpade. Brruricienne koim4ecTBa myTel B HapaBJIEHHOM allMKJINYeCKOM rpade.

HepeBo. Kopens, BepmmHa (y3ein), 1uct, pedpo (ayra) aepesa. Beicora aepea. [lomnepeso. [Ipumeps! ucons3oBanus nepesbeB. [lepedop
BapHaHTOB C TIOMOIIIbIO JIepeBa.

[TonaTtne MaTemMaTudyeckoi Mojenu. 3aaayd, pelraeMble ¢ MOMOIIbI0 MaTeMAaTHYeCKOTro (KOMIBIOTEPHOro) MojenupoBanus. Orinyue
MaTeMaTHYeCKOM MOJIeNN OT HATYPHOU MOJIENIU M OT CJIOBECHOT'O (JIMTEPATypHOTr0) OMUCAHUS 00BEKTA.

Ortanbl KOMITBIOTEPHOTO MOJENUPOBAHUA: IIOCTAHOBKA 3a/ay, IOCTPOCHHE MAaTeMaTH4YeCKOW MOJENH, MpOrpaMMHas pean3aius,
TECTUPOBAHUE, MPOBEICHNE KOMIIBIOTEPHOTO AKCIIEPUMEHTA, AaHAJIU3 €r0 Pe3y/IbTaTOB, YTOUHEHUE MOJIEIH.



AJITOPUTMBI H IPOTPAMMHPOBaHHe

Pa3paboTrka ajiropuTmMoB M NporpamMm

Paz6buenue 3amaun Ha noxazagauu. CocTaBieHHE JITOPUTMOB U MPOTPaMM C HMCIIOJIb30BAaHHEM BETBIICHHH, IIMKIOB U BCIIOMOTAaTEIbHbBIX
aJITOPUTMOB IS yIIpaBJIEHUs HcIloaHUTENeM PoOOT niy ApyrumMu HCIIOTHUTENSMHU, TAKUMHU Kak Yepenaiika, YepTEXHUK U IpYTUMHU.

TaOnuunble BenmuuuHb (MaccuBbl). OxgHOMepHble MaccuBbl. CoOCTaBl€HME M OTJIA[Ka MIPOrpamMM, PEAM3YIOLIUX THUIIOBBIE AJITOPUTMBI
00pabOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM M3 53bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlxonbHbIi
AnroputMudeckui SI3bIK): 3allOJIHEHME YKMCIOBOTO MACcCHBA CIy4YailHBIMM YMCIIaMHU, B COOTBETCTBUHM C (OPMYJION MM IyTEM BBOAA YMCEI,
HaXO0XKJICHUE CYMMBbI 3JIEMEHTOB MaCCHBA, JMHEHHBIN MOUCK 33/laHHOIO 3HAUYEHUS B MACCHBE, IOJCUET 3JIEMEHTOB MAacCHUBA, YJOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHIO, HaX0KJE€HHE MUHUMAJIbHOTO (MAKCUMAJIbHOT0) 37eMeHTa MaccuBa. COpTHPOBKA MaccHBa.

OOpaboTka NOTOKA JAAHHBIX: BBIUMCIEHUE KOJIMYECTBA, CYMMbI, CPEHET0 apu(PMETUUECKOT0, MUHUMAaIbHOIO U MAKCUMAaJIbHOTO 3HAUEHUs
3JIEMEHTOB MOCJIE0BATEILHOCTH, YIOBJIETBOPSIOLINX 33/1aHHOMY YCIIOBHIO.

Yunpagienue

VYupasnenue. Curnain. O0patHast cBs3b. [lonyueHue curHaioB oT MU(POBBIX AATYUKOB (KacaHUs, PACCTOSIHUS, CBETA, 3ByKa U JPYTOro).
[Ipumepsl Kcrionb30BaHUs MPUHIMIA OOpAaTHOM CBSI3UM B CHUCTEMax YIPaBJIEHUS TEXHUYECKUMHU YCTPOWCTBaMU C IMOMOUIbIO JAATYUKOB, B TOM
qucie B pOOOTOTEXHHUKE.

[Tpumepsl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YNpPaBICHMs [BHKEHHEM B TpPAaHCIOPTHOM cHUCTeMe, CBapodHas JIMHUSA aBTO3aBOJA,
aBTOMAaTU3MPOBAHHOE YIpPaBJIEHUE OTOIUIEHUEM IOMA, aBTOHOMHAsI CUCTEMa YIIPABICHHsI TPAHCIOPTHBIM CPEJICTBOM M JIPYTUE CUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIIBI

[Tonatne 00 3MEKTPOHHBIX TabMUIax. TUMBI TaHHBIX B sSUYeHKax 3JEKTPOHHOW TaOnuubl. PemaktupoBanue um ¢dopmaTupoBaHHE TaOJIMII.
Berpoennble QyHKIMM U1 MOMCKAa MakCUMyMa, MHHMMYMa, CyMMBI U cpeaHero apugmernyeckoro. COpTHpOBKa JaHHBIX B BbIIEIEHHOM
nuanasone. [loctpoenue quarpamMm (TUCTOrpamMMma, Kpyrosas quarpamMmma, ToueqHasi iuarpamma). Beibop Tuna auarpaMmel.

[TpeoOpazoBanue GpopmMy: npu konupoBaHuu. OTHOCUTENNBbHAs, a0COTIOTHAS U CMEIIaHHAas aJpecalius.

VY CIIOBHBIE BBIUMCIIEHUS B AJIEKTPOHHBIX Tabmumax. CyMMHUpOBaHUE U MOACUYET 3HAYCHUH, OTBEUAIOIIMX 3aJJaHHOMY ycioBHio. O6paboTka
OospIIMX HAOOPOB JaHHBIX. UHCIEHHOE MOJIETUPOBAHUE B AJIEKTPOHHBIX TaOIUIaX.

HNHpopmManMOHHBIE TEXHOJIOTHH B COBPEMEHHOM 0011IeCTBe

Ponb nHpOpMaLIMOHHBIX TEXHOJIOTUHN B Pa3BUTHH SKOHOMHMKHU MHpPa, CTpaHbl, peruoHa. OTKpbIThIe 00pa30oBaTeNIbHbIE PECYPCHI.

ITpodeccun, cpsi3aHHble ¢ UHPOPMATUKOM M MHPOPMALMOHHBIMU TEXHOJOTMAMHU: BeO-Tu3aiiHep, MPOrpaMMMCT, pa3pabOTUMK MOOUIIBHBIX
MPUIIOKEHUH, TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOI0 0OeCIeueH s, CIISIUATUCT M0 aHAJIU3Y JaHHbBIX, CHCTEMHBIN aJMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

W3yuenne wHGOpPMATHKH HA YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMsS HANpABICHO HA JIOCTHIKEHHE OOYYAIOIUMHCS JIMYHOCTHBIX,

METaIpeIMETHBIX U MPEJIMETHBIX PE3Y/IbTaTOB OCBOCHUS CO/EPKaHMs yUeOHOr o peiMeTa.
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNIbTAaThl UMEIOT HAPABICHHOCTh HA PELICHUE 3a/1a4 BOCHUTAHUS, PA3BUTHS U COLMAIM3AINN 00YJaIOIIMXCS CPEICTBAMU
y4eOHOTro MmpeMeTa.

B pesynbrate uzyuenust nHGOPMATUKU Ha YPOBHE OCHOBHOrO o0I1ero oopazoBaHus y o0yvaromerocss OyayT copMHUpOBaHbl ClEAYIOLIUE
JIMYHOCTHBIE Pe3yJbTaThl B YACTU:

1) maTpMOTHYECKOr0 BOCHUTAHMUSA:

[IEHHOCTHOE OTHOIIEHUE K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY W HAYYHOMY HACJIECIUIO, TIOHUMaHUE 3HAYCHUsT MHPOPMATUKU
KaK HayKd B )KM3HHM COBPEMEHHOI'0 OOIIeCcTBa, BiaJlcHUE JOCTOBEPHOM MHPOpMaLueil 0 nepeaoBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTHKEHHSX B
obnacty MHGOPMATUKM M HUHPOPMALMOHHBIX TEXHOJOIMH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSAX O LU(POBOH TpaHchopManuu
COBPEMEHHOI0 00I11eCTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OpHEHTAIMsl Ha MOpaJIbHbIE [ICHHOCTU M HOPMBI B CUTYAIMsIX HPAaBCTBEHHOTO BBIOOPA, TOTOBHOCTh OLIEHUBATh CBOE MMOBEIEHUE U MOCTYIIKH,
a TaKKe MOBEIEHUE M MOCTYNKU JIPYTUX JIIOJIeH ¢ MO3MIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS IMOCIEACTBUI MOCTYIIKOB,
aKTHBHOE HETIPUSITHE aCOIMAJIBHBIX MOCTYIKOB, B TOM 4rcie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEJCTaBICHUE O COLMAIBHBIX HOPMAX M MPaBUIIaX MEKIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE, B TOM YHCJIE€ B COLIMATBHBIX COOOIIECTBAX,
coOyto/iIeHre MpaBui O€30MacHOCTH, B TOM YHCIIE HAaBBIKOB OE€30MAaCHOrO MOBEJIEHHS B MHTEPHET-Cpelle, TOTOBHOCTh K Pa3HOOOpPa3HOIl
COBMECTHON JESTEIbHOCTH IIPU BBINOJIHEHWU Y4YeOHBIX, [IO3HABATEIbHBIX 3aJad, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHE K
B3alMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B IpOLIECCE 3TOM yueOHOW AESITeNbHOCTH, TOTOBHOCTh OLIEHHWBATH CBOE MOBEACHHE U MOCTYIKH CBOUX
TOBApHILEH C MO3UIIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUIN MOCTYIIKOB,;

4) HeHHOCTell HAYYHOI0 MO3HAHUA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUYECKUX MpeJCTaBlIeHUd 00 wuHpopManuu, HHPOPMAIMOHHBIX Mpoleccax U HH(OPMALHOHHBIX
TEXHOJIOTUSX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOW MPAKTHKU M COCTABJISIONIMX 0Aa30BYIO OCHOBY JJIS
MOHUMAaHMSI CYITHOCTH HAyYHOH KapTHHBI MHPA;

UHTEpeC K OOYYEHHUIO U TO3HAHUIO, JIHOOO03HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K €aMOOOpa3oBaHHIO, OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH ¥ YPOBHs 00yYEHUS B JAJIbHEHIIEM;

OBJIaJICHHE OCHOBHBIMHU HaBBIKAMU MCCIIEIOBATEIbCKON NEATEIbHOCTH, YCTAHOBKA HAa OCMBICIEHHE OIbITa, HAaONIOJEHUHN, MOCTYIKOB U
CTpEMJICHHE COBEPIIEHCTBOBATH IMTYTH JOCTHXKEHUS MHIUBHUIYaIbHOT'O ¥ KOJUIEKTUBHOTO OJIarONONTYYHS;



c(hOpMUPOBAHHOCTh MHPOPMAITMOHHON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOU PabOThl ¢ yICOHBIMH TEKCTaMH, CIIPABOYHON
JTUTEPATypOi, pasHOOOpa3HBIMH CpEACTBAMH WH(GOPMAIMOHHBIX TEXHOJOTHH, a TaK)KE YMEHHS CaMOCTOSITENIbHO OIPEACSTh IIEd CBOETO
oOy4eHwus1, CTaBUTh U (POPMYyIHPOBATH [JIs ceOs HOBBIC 3a7a4M B yu€0e W MO3HABATEIbLHOM JEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOCH
MMO3HABATEIPHON JIEATEILHOCTH;

5) dopMupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH XKM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JJ0OPOBBIO, YCTAHOBKA HA 3[0OPOBBIA 00pa3 U3HU, B TOM YHCIIC U 32
CYET OCBOCHUS U COOJIIOICHHS TpeOOBaHUN OE30MaCHOM IKCIUTyaTallui CPEACTB MHGOOPMAITMOHHBIX M1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHA;

6) TPY10BOr0 BOCIIUTAHUA:

MHTEpPEC K MPAaKTUYECKOMY H3y4eHHIO mpodeccuid U Tpyaa B chepax mpodeccHoHAIbHON AEeSTeNbHOCTH, CBSI3aHHBIX C MH(POPMATHUKOM,
nporpaMMHUpOBaHuEM U I/IH(bOpMaIII/IOHHI)IMI/I TCXHOJIOTUAMH, OCHOBAHHBIMHW Ha OOCTHIKCHUAX HAYKH I/IH(bOpMaTI/IKI/I U HAYYHO-TCXHHUUYCCKOI'O
rporpecca;

OCO3HaHHBIHN BBIOOP U MOCTPOSHUE UHAUBHAYAIBHON TPaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C YYETOM JTUMYHBIX U OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

OCO3HaHHE TIJ00AJBHOTO XapakTepa SKOJOTHYEeCKHX Mpo0JeM U MyTeil UX pelieHus, B TOM 4YHUCIE C YYETOM BO3MOXKHOCTEH
MH(OPMALIMOHHBIX U KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;

8) ananTannu 00y4armerocsi K N3MeHSIIOIHUMCS YCJIOBHAM COUMATBHON U MPUPOAHOH CPebl:

OCBOCHHE OO0YYAIOIMMHUCS COIIMAIBHOTO OMBITa, OCHOBHBIX COIMAIIBHBIX POJIEH, COOTBETCTBYIOIIMX BEAYIICH IEATEILHOCTH BO3pACTa,
HOPM U NIpaBUJI OOIIECTBEHHOT'O MOBEACHUS, (OPM COLMATbHON KU3HU B TPYIINAaX U COOOIECTBAX, B TOM YUCIIE CYIIECTBYIOIIUX B BUPTYaJIbHOM
MIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATbBI

MeTanpez[MeTHme PE3YIbTATBI OCBOCHHA IIPOTpPaAMMBI 11O I/IH(l)OpMaTI/IKe OTpaXaroT OBJIAACHNEC YHHBCPCAIbHBIMU y‘-I€6HBIMI/I I[CI\/'ICTBI/ISIMI/I —
MMO3HABATCIIbHBIMHU, KOMMYHUKATHBHBIMHU, PCTYJIATHUBHBIMU.

Ilo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornueckue AeHcTBHSA:

YMEHUE ONpPENeNaTh TOHATHS, CO3JaBaTh OOOOIICHHS, yCTaHABJIMBATh aHAJOTHHU, KIACCU(PHUIIMPOBATH, CAMOCTOSTEIHLHO BHIOMpATH
OCHOBaHUSl U KPUTEPUU Al KIacCU(PUKALNU, YCTAaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBS3M, CTPOUTH JIOTHYECKHE PACCYXACHHUS, IENaTh
YMO3aKJIIOUYeHUs (MHAYKTUBHBIE, EAYKTUBHBIE U 110 AaHAJIOTHUH) U BHIBOJIBI;

YMEHHUE CO3/1aBaTh, MPUMEHSATH U MPE0OPa30BBIBATH 3HAKH M CUMBOJIBI, MOJICITH M CXEMBI JIJIs PEIICHHS yUeOHBIX U MMO3HABATEIHHBIX 33]1a4;



CaMOCTOSITENIbHO BbIOMpaTh cnoco0 pemieHust y4eOHOW 3ajauu (CpaBHMBATh HECKOJBKO BAapHAHTOB pEIIEHUs, BbIOMpaTh Hamboiee
MOJXOASIINHI ¢ Y4ETOM CaMOCTOSTENBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejLCcKue AeiicTBHA:

(bOopMyIHPOBATH BOIIPOCHI, (PUKCUPYIOIIHE Pa3phiB MEX/Y PEATBHBIM U JKEJIaTeIbHBIM COCTOSIHUEM CUTYalllu, OOBEKTa, U CAMOCTOSATEIILHO
yCTaHaBJIMBATh KICKOMOE U JIaHHOE;

OLIEHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIIHIO, TOJTYYCHHYIO B XOJI€ UCCIIECIOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHEHINEe Pa3BUTHE MPOLIECCOB, COOBITHH M MX IMOCIEJCTBUS B aHAJOTUYHBIX WA CXOAHBIX CUTyalUsX, a
TaK)Ke BBIABUIATH MPEIIIONI0KEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUIX M KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH 1eUIUT WH(POPMALIH, TAaHHBIX, HEOOXOIUMBIX JUIs PEUICHUS TIOCTaBICHHON 3a/1a4H;

NPUMEHSATh PAa3IUYHbIE METOJbI, HHCTPYMEHTHI M 3alPOCHI NPH MOUCKE M 0TOOpe MH(GOPMAIMH WM JaHHBIX M3 UCTOYHHKOB C Y4ETOM
NpeATI0KEHHON YaeOHOW 3a/1a41 U 3aJaHHBIX KPUTEPUEB;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3TUYHBIX BHIOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (HOpMy TpeAcTaBiIeHHS WHPOPMAUU W HUTFOCTPHPOBATH pEIlacMble 3aa4d HECIOKHBIMHU
CXeMaMHU, AuarpaMMaMH, HHOH TpaduKoil U UX KOMOMHAIMSIMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMK IO KPUTEPHSIM, PEATIOKEHHBIM YUUTENIEM HIIM CPOPMYIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ GEKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh MH(POPMAIHIO.

KoMMyHuKaTUBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA

OO0wmenne:

COTIOCTABJIATH CBOU CYXKJICHUS C CYXKJACHUSIMH IPYTHX YYACTHHKOB JMaiora, 0OHapy»XKUBaTh pa3Inyle U CXOJCTBO MO3UIUH;

MyOJIMYHO MPEICTABIATh PE3YJIHTATHI BHITTOJIHEHHOTO OMBITa (SKCIIEPUMEHTA, UCCIIEIOBAHUS, TTPOCKTA);

CaMOCTOATENIHO BbIOMpATh (hopMaT BBICTYIUICHHS C YY4E€TOM 3ajad MpPE3eHTAIMd U OCOOCHHOCTEH ayJUTOPUHM U B COOTBETCTBHH C HUM
COCTaBJISITh YCTHBIE M MUCbMEHHBIE TEKCThI C UCTIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHas1 1eITeIbHOCTb (COTPYIHUYECTBO):

MMOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIWBHAYATHHOW PaOOTHI MPHU PEIICHWH KOHKPETHOW MPOOJIIEMBI, B TOM YHCIIE
NP CO37aHNU HH(GOPMAIIMOHHOTO MPOIYKTA;

MPUHUMATH IIeJb COBMECTHOW HH(OPMAIIMOHHOW JeaTeIbHOCTH Mo cbopy, oOpaboTke, mepenade, Qopmanuszanuu HHPOPMAIUH,
KOJUIEKTUBHO CTPOUTH JCUCTBUSA MO €€ IOCTHKEHHIO: PACHpEeNeNsaTh POJH, JAOrOBapUBAThCS, OOCYXKIATh MPOIECC M Pe3yabTaT COBMECTHOU
paboTHI;

BBITIOJIHATH CBOIO YacTh paboThl ¢ mHMopmarmend Wi WHPOPMAIMOHHBIM MPOAYKTOM, JOCTUTAs KaYeCTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIpaBJIECHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTMMH YJICHAMU KOMAH/IbI;



OLIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOIMMH MHPOPMALMOHHBIM MPOAYKT MO KPUTEPHUSM, CAMOCTOATENBHO CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJECHCTBUS;

CpaBHUBAaTh pe3yJbTaThl C HCXOAHOW 3aJauell M BKJIAJ KaXIOro 4jeHa KOMaHIbl B JOCTH)KEHHE pPe3ylbTaToB, Pa3AeiiaTh chepy
OTBETCTBEHHOCTH U IIPOSBIIATH TOTOBHOCTH K IPEJOCTABICHHUIO OTYETA IIEPE]] TPYIIIION.

PeryasiTuBHbIe yHUBEpPCcaAJIbHbIE YUeOHbI€ /1eiiCTBUS

Camoopranu3anus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX MPoOIeMbl, TpeOyIoIIne peuieHus;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0/1aX K MPUHATHUIO PEelIeHUN (MHIUBUAYAIbHOE IPUHATHE PELICHHUH, IPUHITHE PEIICHUN B TPYIIIE);

CaMOCTOSITENTFHO COCTaBJIATh AITOPUTM pEIICHHs 3aJa4d (WIM €ro 4acTb), BBIOMpPATh CIOCOO pEUIeHHs YYeOHOH 3ajauu ¢ yd4ETom
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATH IIpe/IjIaraéMble BApUAHThI PELLICHUN;

COCTaBJIATH IUIAH JEUCTBUH (IJIaH pealu3aliid HAMEUEHHOTO alrOpUTMa PELIeHHs ), KOPPEKTUPOBATh MPEAIOKEHHBIM aIrOpUTM C y4E€TOM
MOJIyYEHUsI HOBBIX 3HAHUI 00 U3y4yaeMoM 00BEKTE;

JieNaTh BEIOOP B YCIIOBUSIX MTPOTHBOPEUYNBON HH(POPMAIIMU B OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CamMokoHTpoJIb (pediexcus):

BIIQ/IETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U peIIeKCUH;

JIaBaTh OLEHKY CUTYyAllMU U MpeyIarath jiaH €€ U3BMEHEHUS;

YUYHUTHIBaTh KOHTEKCT W MPEIBUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NPHU PEIICHUU YYEOHOW 3a7auM, aJanTHPOBATh PEIIEHUE K
MEHSIOLUMCS 00CTOATEILCTBAM;

OOBSICHATh MPUYUHBI JOCTIDKEHUS (HEAOCTHXKEHUS) Pe3yNbTaTOB HMHGOPMAIMOHHOW NESTENbHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY
OMBITY, YMETh HaXOJAUTh MMO3UTUBHOE B IPOU3OILIEAIIECH CUTYyallUuH;

BHOCUTb KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHUBIIUXCS CUTYallMi, YCTAHOBIEHHBIX OMIMOOK, BO3ZHUKIIIMX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM.

IMOLUMOHATbHBIN HHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYroro 4eJoBeKa, IOHUMATh MOTHBBI U HAMEPEHUS IPYTOoro.

IIpunsTue cedst m APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOIUPOBATH BCE BOKPYT JaK€ B YCIOBUSAX OTKPBITOTO JOCTYIA K JTFOOBIM 00BEMaM HH(pOPMAITIH.



INPEAMETHBIE PE3YJIbTATHI

K koHIty 00y4enus B 7 kjacce y o0ydaronierocsi 0yayt copMUpOBaHbI CIEAYIONTNE YMEHUS:

MOSICHATh Ha MpUMEpax CMBICI MOHATHH «WHpOpMaNUs», «UHPOPMAIMOHHBIN Iporecc», «o0paboTka WHPOpPMALUN», «XpPAaHEHUE
uHpOpMAIHNY, «IIepeavya HHPOPMALIUNY,;

KOJMPOBATh U JICKOJUPOBATh COOOIICHHS 10 3aJaHHBIM MPAaBUIaM, JIEMOHCTPUPOBATH MOHUMAHUE OCHOBHBIX HMPUHIMIIOB KOJIMPOBAHHMS
uHOpMALUU Pa3TMYHON TPUPOIBI (TEKCTOBOM, rpadMuecKoi, ayano);

CpaBHUBATh JUIMHBI COOOIICHHMI, 3aTTMCAHHBIX B a3 IMYHBIX ajl(aBUTaxX, ONICPUPOBATh CAMHUIIAMH U3MEPEHUS HHPOPMAIIMOHHOTO 00bEMa U
CKOPOCTH Tepelau JaHHBIX;

OLICHMBATh U CPABHUBATH Pa3MepPhl TEKCTOBBIX, IPa)UuECKHX, 3BYKOBBIX (hailiioB U BUIe0(Daiios;

MPUBOJUTH TIPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHUsI U Mepeaur HHPOpMAIlMU, CPABHUBATH UX KOJMUYCCTBEHHBIC XapaKTEPUCTUKH;

BBIJICJIATh OCHOBHBIC ATAITbl B UICTOPHH U TIOHUMATh TCHICHIIUU PAa3BUTHUSI KOMITBIOTEPOB M IPOTPAMMHOTO 00eCIICUeHHS,

MoJIyyaTh M HCIOJb30BaTh MH(POPMAIUIO O XapaKTEPUCTHUKAX MEPCOHAIBHOTO KOMIIBIOTEpAa M €ro OCHOBHBIX 3JIEMEHTaX (Iporeccop,
OIepaTHBHAs MaMsITh, IOJTOBPEMEHHAs ITAMSITh, YCTPOWCTBA BBOIa-BBIBOIA);

COOTHOCHTB XapaKTEPUCTUKH KOMITBIOTEPA C 33/1a4aMHt, PEIIAEMBbIMHU C €T0 IOMOIIBIO;

OPHEHTUPOBATHCS B HEPAPXHUECKON CTPYKTYpe (haiiIoBoi cHCTEMBI (3alMChIBaTh MOJTHOE UM (aiina (kartanora), myTh K (aiiny (karaaory)
10 MMEIOIIEMYCS OITUCAHHIO (DAiIOBOM CTPYKTYPHI HEKOTOPOTO HH()OPMALIMOHHOTO HOCUTEIIS );

paborate ¢ (paiiJIOBOI CHCTEMOW MEPCOHAILHOTO KOMITBIOTEPA C HCIOJIb30BaHHEM rpadudeckoro mHTepdeiica, a IMEHHO: CO3/aBaTh,
KOIHMPOBATh, MIEPEeMeNIaTh, IEPEUMEHOBBIBATh, YAAIATh U ApXHUBUPOBATH (ailjibl M KaTaJOTH, KCIOJIb30BaTh aHTUBUPYCHYIO TIPOTPaMMY;

MPEJCTAaBIATh PE3YJIbTaThl CBOCH JCATENBHOCTH B BHJIE CTPYKTYPUPOBAHHBIX HIUTFOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTHMEIHITHBIX
MpE3EHTALNN;

uckath uHpopMmaimoo B MHTEepHETe (B TOM 4HMCIe, MO KJIIOYEBBIM CIIOBaM, MO HM300PaKCHUIO), KPUTUYECKU OTHOCHTBHCS K HalJICHHOM
nHpOpMAINY, 0CO3HABAs OMACHOCTH ISl JMYHOCTH M 00MIECTBA PACcIpOCTPAaHEHUS BPEIOHOCHOW HH(OPMAIIMH, B TOM YHCJIE SKCTPEMHUCTCKOTO H
TEPPOPUCTUIECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCIIOJIb30BATh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIH;

cobOmroiaTh TpeOOBaHMs 0€30MacCHOW JKCIUTyaTallid TEXHHYECKHX CPEICTB WH(POPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX TEXHOJIOTHI,
COOJIIO/IaTh CETEBOW ITHUKET, 0Aa30BbIE HOPMBI MH()OPMALMOHHON STHKH W TNpaBa MpH padoTe C MPUIOKEHUSMH Ha JIOOBIX YCTPOWCTBAaX U B
WurepHete, BHIOMpATh O€30IIaCHBIE CTPATETUH MTOBEICHUS B CETH;

MPUMEHSTh METO/Ibl TPOMUITAKTHKN HETaTHBHOTO BIHSHUS CPEICTB MH()OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH Ha 3I0POBbE
TIOJTb30BATEIIS.



K koHiy o0yueHus B 8 kjacce y o0y4arorierocst OynyT cOopMUPOBaHbI CISAYIONINE YMCHHS:

MOSICHATH HA MIPUMEpaXxX pazInyus MEXy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

3amuChIBaTh W cpaBHUBATh Ienble yucia or 0 1o 1024 B pa3auyHBIX MO3MIIMOHHBIX CHCTEMaX CUMCIeHUs (¢ ocHOBaHusAMH 2, 8, 16),
BBITIOJIHATH apu(PMETHICCKHE OTIEPAIIMH HAJl HUMH,

PaCKpBIBAaTh CMBICII MIOHATHI «BBICKA3bIBAHUEY, «JIOTHYECKAs ONEPAIUs», «IOTHYECKOE BBIPAXKECHUEY;

3aMUChIBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM JU3IBIOHKIIMU, KOHBIOHKIIUN U OTPULIAHUSA, ONPEAENATh UCTUHHOCTh JIOTUYECKUX
BBIPOKCHHH, €CITM U3BECTHBI 3HAYCHUSI ICTUHHOCTH BXO/ISAIIUX B HETO IEPEMEHHBIX, CTPOUTD TAOJIMIIBl HCTUHHOCTH JIJIsI JIOTUYECKUX BBIPAKCHUI;

PacKpbIBaTh CMBICI TOHATUN «UCIOTHUTEINbY, «aJrOPUTM», «IIpOrpamMmay, MOHUMas PasHUIly MEXIY YINOTpeOIeHHeM 3TUX TEPMUHOB B
OOBIJICHHOH peun 1 B UHPOPMATHKE;

OMHCHIBATh AITOPUTM PEIICHUS 33a/1a4l PA3IMUYHBIMU CIIOCOOAMH, B TOM YHCIIE B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO M HAa KOMIIBIOTEPE HECIOKHBIE aITOPUTMBI C MCIOJIH30BAHUEM BETBJICHHI U IUKIIOB AJIS YIpPaBICHUS
WCIIOTHUTEIISIMH, TAKUMU Kak PoOot, Uepenarika, YepT&xHUK;

WCII0JIb30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3JTMYHBIX TUIIOB (YMCIOBBIX, JOTUYECKUX, CHMBOJIBHBIX), @ TAKXKE COACPIKAIIUE UX BBIPAKEHUS,
KCII0JIb30BaTh ONEpaTop MPUCBAaUBAHMUS;

HCII0JIB30BAaTh NP pa3paboTKe MPOTrpaMM JOTHYECKUE 3HAYCHHS, OTIEPAIlUU U BBIPAKEHHUS C HUMU;

AHAIM3UPOBATH MPEAJIOKEHHBIE AITOPUTMBI, B TOM YHCII€ ONPEAEIATh, KAKHE Pe3yabTaThl BO3MOXKHBI IPU 3aJaHHOM MHOKECTBE MCXOJHBIX
3HAYCHMI;

CO3/1aBaTh M OTJIAXKMBATh IPOrpaMMbl Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#, lllkonbHblit
AnroputMUYecKuil SI3bIK), pean3yronue HeCI0KHbBIE AITOPUTMBI 00Pa0OTKH YHCIOBBIX JAHHBIX C UCIIOJIH30BAHUEM ITUKIIOB U BETBIICHUM, B TOM
YHClie peali3yIolue MPOBEPKY JEIMMOCTH OJHOTO LIEJ0r0 YKcia Ha APyroe, MpoBepKy HATYpaIbHOTO YKCIIA Ha IPOCTOTY, BbIIEICHUS IUp U3
HaTypaJIbHOT'O YHUCJIa.

K xonity o0yuenus B 9 kiiacce y o0ydaromnierocst 0yayT copMUpOBaHbI CICIYIONTHE YMEHHUS:

pa3duBaTh 3aJauyd Ha I0J33[a4d, COCTABIATH, BBINOJHATH BPYUYHYIO M HAa KOMIIBIOTEpE HECIOXKHBIE aJTOPUTMBI C HCIOJIb30BAaHHEM
BETBJICHUH, IMKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB JUIsl YIIPaBJICHUS UCIIOIHUTEAMH, TaKUMH Kak PoboT, Uepenaika, YepTEXHUK;

COCTaBJIATh M OTJIAXKUBATh MPOrPaMMBbl, pEaM3YIOLUIUEe TUIIOBbIE AaJTOPUTMBI OOPAOOTKM UHCIIOBBIX IOCJIEOBATEIbHOCTEH WIN
OJTHOMEPHBIX YUCIIOBBIX MACCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI MJIM KOJMYECTBA 3JIEMEHTOB C 33JaHHBIMU CBOWCTBAaMH) Ha OJHOM
u3 A3bIKOB IporpamMMmupoBanus (Python, C++, Ilackains, Java, C#, llIkonbHbINH AropuTMUdecKui S3bIK);

pacKpbIBaTb CMBICI TIOHATHH «MOJENbY», «MOJEIMPOBAHUEY», OMNPENENATh BUABI MOJEIEH, OLCHUBATh aJE€KBAaTHOCTb MOZEIU
MOJIETUPYEMOMY OOBEKTY U LENISIM MOJAECITUPOBAHNUS;

HCIO0JIb30BaTh Ipadbl U JepeBbs ISl MOAECIUPOBAHUS CUCTEM CETEBOM M MEPApXUUECKON CTPYKTYphI, HAXOUTh KpaTyaiiiuii myTh B rpade;



BBEIOMpATh CIOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBHHM C IIOCTABJICHHON 3amayeil (TaOIMuIbl, CXEMbI, TpaQuKd, IUArpaMMbl) C
HCIIOJIb30BAaHUEM COOTBETCTBYIONIUX IMMPOTPAMMHBIX CPEJICTB 00pabOTKU JaHHBIX;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAOIUIBI s 0O0pabOTKM, aHAIM3a M BU3yaJM3allUM YHCIOBBIX JAHHBIX, B TOM 4YHCIIE C BBIJCICHUEM
nyana3oHa TabJUIbl U YIOPsSI0YUBaHHEM (COPTUPOBKOM) €T0 3JIEMEHTOB;

CO3/1aBaTh W MPUMEHSTH B JJICKTPOHHBIX TaOMUIaX (OPMYJIBI sl pacdETOB C MCIIOJH30BAHHEM BCTPOCHHBIX apu(PMETHIeCKUX (yHKIIHHA
(cymmupoBaHUE U MOJCYET 3HAYCHHM, OTBEYAIONIUX 33IaHHOMY YCIIOBHIO, CPEAHEE apru(PMETHIECKOE, MOUCK MAKCHUMAaIbHOTO U MUHUMAIIBHOTO
3HAauYEHUs ), A0COTIOTHOM, OTHOCUTENIbHOM, CMEIIAaHHOM aJIpecalluy;

UCIOJIb30BATh AJIEKTPOHHBIE TAOIUIIBI ISl YUCTICHHOTO MOJICTTUPOBAHUS B IIPOCTHIX 33/1a4aX U3 pa3HbIX MPEeIMETHBIX 00J1acTei;

WCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM UYHCIE€ KOMMYHUKAIIMOHHBIE CEPBHCHI, OOJaYHbIC XPAaHUIIUIIA JTAHHBIX, OHJIANH-
MIPOrpaMMBbI (TEKCTOBBIC U TpaUISCKUE PEIAKTOPBI, CPEIbl pa3paboTKH)) B y4eOHOM U TOBCEIHEBHOM IEATEIIHHOCTH;

MIPUBOJIUTH MPUMEPHI HCIOIH30BaHMS T€OMH()POPMAILIMOHHBIX CEPBUCOB, CEPBUCOB IOCYAAPCTBEHHBIX YCIYT, 00pa30BaTENIbHBIX CEPBHCOB
WuTepHera B yueOHOM U MOBCEHEBHOM NESATEILHOCTH;

WCIIOJIb30BaTh PA3JIMYHBIC CPEICTBA 3AIIMTHI OT BPEIOHOCHOTO MPOTPAMMHOI0 00ECIICUCHHMSI, 3aIUINATh TePCOHATBHYIO0 HH()OPMAILIUIO OT
HECaHKI[MOHUPOBAHHOTO JOCTyNa U €ro MOCIEACTBUU (pasriamieHus, MOAMEHBI, YTPaThl JAHHBIX) C y4ETOM OCHOBHBIX TEXHOJOTHUYECKUX W
COLIMAJIbHO-TICUXOJIOTHYECKUX aCIEeKTOB HCIOIb30BaHus ceTu MHTepHeT (ceTeBask aHOHUMHOCTD, IU(PPOBOI clie/l, ayTeHTUYHOCTh CyOBEKTOB U
PECYPCOB, OMTACHOCTH BPEIOHOCHOTO KOJIa);

pacrmo3HaBaTh TOMBITKH U TPENyNpeXIaTh BOBJIEUEHHE CeOsl M OKPYKAIOIIUX B JECTPYKTUBHBIE UM KPUMHUHAIbHBIE (OPMBI CETEBOI
AKTUBHOCTH (B TOM YHCJIe KUOSPOYJIITHUHT, (PUIIUHT).



TEMATHYECKOE IIVTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAIZEMHNYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAKJIOW TEMbI YYEBHOI'O ITIPEIMETA, 1 BO3SMOKHOCTH
MCIIOJIb3OBAHMSI 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIBHBIX

PECYPCOB
7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. llndpoBasi rpaMOTHOCTD
11 Komnerorep — yHuBeEpcaibHOE YCTPOUCTBO ) bubnuorexa [JOK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646¢e
bu6mmoreka [IOK
1.2 II 4
POTPAaNINBL I AGHHbIE https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 K 2
OMITRIOTEPHEIE CoTH https:/m.edsoo.ru/7f41646¢
Uroro no pazneny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus u napopMamoHHbIe ) bubnnorexka [JOK
' HPOIIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2.2 IT 9
PC/ICTABICHHE HH(OPMALLHH https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pa3nen 3. Un¢opmManmoHHbIE TEXHOJIOTUH
3.1 TekcToBbIE JOKYMEHTHI 6 1 bubmuotexa [JOK




https://m.edsoo.ru/7f41646e

3.2 KommerorepHas rpaduka 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41646e
33 MynbTMeMIHBIE TPE3EHTALNN 3 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41646e
Hroro no pazgeny 13
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnuoreka [{OK
1.1 1
Crcrembi cancienms 6 https://m.edsoo.ru/7f418516
bubnuoreka [{OK
1.2 C) i 6 1
JIEMEHTBl MATEMATUYECKOH JIOTUKH hitps://m.cdsoorw/Tf418516
Hroro no pazneny 12
Pa3zngen 2. AnropuT™Mbl U1 NIPOrpaMMHUPOBaHUE
21 WcnonHuTenu u alnropuTMsl. 10 | bubmuoreka [IOK
' ANrOopuTMHUYECKHE KOHCTPYKLIUH https://m.edsoo.ru/7f418516
bubnmorexa LIOK
22 a
SR HPOTPAMMHPOBAHILA ? https://m.edsoo.ru/7£418516
bubnmorexa LIOK
2.3 A 2
HATHS GITOPHTMOB https://m.edsoo.ru/7f418516
Hroro no paszueny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. udgpoBasi rpaMOTHOCTH
11 I'moGanbHas ceth IHTEpPHET M cTpaTeruun 3 bubmuorexa [JOK
) 0€3011aCHOT0 ITIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6mmorexa [IOK
1.2 Pa6 3
a00Ta B MH(OPMAIIHOHHOM NIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Htoro no paznemny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [JOK
2.1 M 8 1
OACMPOBARHIE KAK METO MOSHARHA https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nes 3. AnropuT™Mbl M NpOorpaMMupoOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1
43paboTKa JITOPHTMOB H IPOTpaMM https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
32 v 2
HPARIEHES https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bubmuorexa [JOK
4.1 DneKTpo e Tab 10
JICKTPOHHPIC TAIHIH https://m.edsoo.ru/7f41a7d0
4.2 WNHudopmaninoHHbIe TEXHOJIOTHUU B 1 bubnnorexka [JOK




COBPECMCHHOM O6I_IICCTBC

https://m.edsoo.ru/7f41a7d0

Hroro no pazneny 11
Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




7 KIIACC

[Tpunoxenue 1 k paboueii mporpamme

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

No KounuecTBo yacos DJIeKTpOHHbIe NN (ppoBbIE Hara
Tema ypoka
n/n B Kourp. IIpakr. o0pa3oBaTe/ibHbIE naaH dakT
cero
padoTbl  padoThI pecypchl
Kommnsrorep — yHuBepcaibHOE
BBIYMCIIUTEIIBHOE YCTPOMCTBO,
1 aboTaroliee 1o nporpamme. TexHUKa 1 Bubmorexa LIOK
P 3 POTPENRME. https:/m.edsoo.ru/8a1521d2
0€30I1aCHOCTH U MpaBuila paboThl Ha
KOMIIBIOTEPE
) Wcropus u coBpeMeHHbIe TEHACHLIUN | bubmmorexa [IOK
pa3BUTHA KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[TporpammHoe oOecrieueHue
3 koMnbroTepa. [IpaBoBas oxpana 1 Bubmmorexa LIOK
pa. 11p P https://m.edsoo.ru/8a152826
IIPOrpaMM U JIaHHBIX
4 @aiinbl 1 nanku. OCHOBHBIE ONIEPALIMH C | bubnuotexa [JOK
daitnamMu 1 mankaMu https://m.edsoo.ru/8al52a74
5 ApxuBanus JaHHbIX. Mcrionb3oBaHue | bubnnorexa [JOK
[IpOrpaMM-apXUBaTOPOB https://m.edsoo.ru/8al52cfe
6 KomnerotepHbie BUPYCHI U 1 bubmuorexa [IOK
AHTUBHUPYCHBIE IIPOrPAMMBI https://m.edsoo.ru/8al152f74
7 Komnerorepnsie cetu. [Tonck | bubnuorexa [JOK
uHpopmManuu B ceTd MHTepHEeT https://m.edsoo.ru/8a153244
CepBHUCHI HHTEPHET-KOMMYHHUKAITUH.
P . P o bubnuotexa [JOK
8 CereBoii aTuket. CTpaTeruu 0€301MacHOTroO 1

IIOBCACHUA B I/IHTepHCTC

https://m.edsoo.ru/8a153460




bu6mmoreka [JOK

nporeccope

? Muopmart u rasbie https://m.edsoo.ru/8a161966
bubnuoreka [JOK
10 HuopmauronHeie mpouecee! https://m.edsogru/Sal61e2a
1 Pa3nooOpasue sS3bIKOB U asipaBUTOB. bubnuoreka [JOK
EcrecTBenHbIe 1 OpMaTIbHBIE SA3BIKH https://m.edsoo.ru/8al61fec
12 JIBonunsii andasut. [IpeodpaszoBanue bubnmoreka [JOK
mo6oro andaBuTa K ABOUYHOMY https://m.edsoo.ru/8a162186
13 [IpencraBineHue 1aHHBIX B KOMIIBIOTEPE bubnuoreka [IOK
KaK TEKCTOB B JJBOMYHOM ajiaBUTE https://m.edsoo.ru/8a162316
14 Enuauier u3mepeHus: nuadopmaiuu u bubmuoreka [JOK
CKOPOCTH NEpeIauu JaHHbIX https://m.edsoo.ru/8a16249c¢
1 Konuposanue tekctoB. PaBHOMEpHBIE 1 bubnmoreka [JOK
HEPABHOMEPHBIE KOIBI https://m.edsoo.ru/8a1625f0
16 JlexoupoBaHue COOOIICHUA.
WNupopmannonHslii 00bEM TEKCTa
17 [{udpoBoe npeacTaBieHrne HEMPEPHIBHBIX bubnuotexa [JOK
JaHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. OneHnka
18 I/IH()II)OiMaI_II/IOHEOFO 06LIc'IéMa rpaduyecKkux bubmmorexa [TOK
JAHHEIX JUTH PACTDOBOTO H306paKEHH https://m.edsoo.ru/8al1629ec
bubnuorexa [JOK
19 Komnposarme seyka https://m.edsocL).Iru/Sal 62b72
20 PesepBuslit ypok «KoHTposbHas paboTa bubnuorexa [JOK
no teme "[Ipeacrasnenue nabopmaru'y https://m.edsoo.ru/8a162d02
TekcToBbIE JOKYMEHTBI, UX BBOJ U
21 pPEIAKTUPOBAHUE B TEKCTOBOM Bubmmorexa LIOK

https://m.edsoo.ru/8al62e7e




” dopMaTUpOBaHUE TEKCTOBBIX bubnmoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al 62fe6
2 [Tapametpsl cTpanunbl. Cucku u bubnuoreka [IOK
TaOJIUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HEeTEKCTOBBIX 0OBEKTOB B bubmuoreka [JOK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8al632d4
HurennexkTyanbHbIe BO3SMOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
26 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN bubnmoreka [JOK
1o TeMe «TeKCTOBbIE JOKYMEHTBD) https://m.edsoo.ru/8al1635c2
7 I'padpuaeckuii penakrop. PactpoBbie bubnunoreka [JOK
PHUCYHKH https://m.edsoo.ru/8a163874
)3 Onepanuu peIaKTUpOBaHUS bubnuotexa [JOK
rpadguueckux 0OHEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [IOK
29 Bewropuas rpauka https://m.edsoo.ru/8al63b30
O0001IeHne U cCUCTEMaTU3aINS 3HAHUI
30 o teme «KommbrorepHas rpaduka. bubnuotexa [JOK
[TpoBepounas pabota / Beepoccuiickas https://m.edsoo.ru/8a16404e
poBepoyHas paborta
Peseprubiit ypok. O6001IeHNE U
31 CI/ICTIe)MaTmZEHs{ :«xHaHI/H;IH / bubmmorexa LOK
. https://m.edsoo.ru/8al164828
Bcepoccuiickast mpoBepouHasi pabota
1 [ToaroToBKa MyJIHbTUMETUIHHBIX bubmuoreka [JOK
Mpe3eHTalNI https://m.edsoo.ru/8al642c4
3 JloGaBieHue Ha claii] ay JMOBU3yaTbHBIX bu6mmoreka [IOK

JAaHHBIX, aHUMAallUu U TUIICPCCBIIIOK

https://m.edsoo.ru/8a164472




O00011eHre U cUCTEMaTU3ALNS 3HAHUI

34 o temMe «MyJILTUMETUNHEIE 1 bubmorexa LIOK
y & https://m.edso0.ru/8a164652
MIPE3CHTALIUN
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




8 KUIACC

DJIeKTPOHHbIE U(POBLIE Hara
No KoaudecTBo 4acoB o0pa3oBaTe/ibHbIE
Tema ypoka
n/n pecypcsl
Kontp. IIpakr. nnaH aKT
Bcero P P ¢
padoThl  padoThI
| Heno3unpoHHEbIC ¥ TO3HIIMOHHBIC 1 bubnunorexa LIOK
CHUCTEMBI CUUCIICHUSA https://m.edsoo.ru/8al1649e0
bubnunoreka LIOK
2 PasBe ast popma 3amnuc cia 1
BepHyTas Gopm et e https://m.edsoo.ru/8al64ba2
JIBoWYHAsI cUCTEMA CUUCIICHUS.
3 ApudmeTrdeckue ornepanuu B 1 buGnuorexa [IOK
proMeED P hitps://m.edsoo.ru/3a164d96
JIBOUYHOM CUCTEME CUHCIICHUS
4 BoceMepuunas cucteMa CUHNCIIEHUS 1 buGnuorexa [IOK
p hitps://m.eds0o.ru/3a165296
5 [lecTHaauarepuyHas cuctema | bubmuoreka [IOK
CUHCIICHUS https://m.edsoo.ru/8al6549¢
6 O06o0menre 1 cucTeMaTr3aIis 3HaHHKA | bubnuoreka [{OK
1o TeMe «CHUCTEMBI CUUCIIEHUS https://m.edsoo.ru/8al6564c
7 Jlornueckue BBICKa3bIBaHUS 1 Bubmiorexa IIOK
https://m.edsoo.ru/8al657fa
2 Jlornueckue onepanuu «u», «UIn», | bu6muoreka [JOK
«HEe» https://m.edsoo.ru/8al65b56
9 Onpenenenre UCTUHHOCTH COCTaBHOTO 1 bubmuoreka [IOK
BBICKa3bIBaHUA https://m.edsoo.ru/8al65¢f0
10 Ta0nuIbl HCTHHHOCTH 1
bubnunorexa LIOK
11 Jlornueckue >JI€EMEHTHI 1
https://m.edsoo.ru/8al65¢94
12 KonrtponsHast pabora o Teme 1 1 bubmuotexa [JOK




«DJIeMEHTBI MaTEMaTHISCKOM JIOTUKH

https://m.edsoo.ru/8al78c38

13 [Tonstue anropurma. Mcnonnurenu Bu6muoteka [JOK
AJITOPUTMOB https://m.edsoo.ru/8a17949¢
14 CgoiicTsa anroputma. CriocoObI 3anucu bubnmnoreka HOK
anropuTMa https://m.edsoo.ru/8a179606
15 AnroputMuyecKass KOHCTPYKLHUS
«cienoBanuey. JINHEUHBIA AITOPUTM
ANTOpUTMUYECKAS KOHCTPYKIIUS
16 «BETBJICHUEY: MOJIHAS U HEIOJIHAs
hopmbI
17 ANTOpUTMUYECKAS] KOHCTPYKIIHS bubnnoreka [JOK
«IIOBTOPEHUEY https://m.edsoo.ru/8a17998a
18 ®opmalibHOE UCTIOIHEHNUE AITOPUTMA bubmmorexa [IOK
https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
19 HCIIOIL30BAHUEM IIUKJIOB JIJIs bubnmorexa LIOK
ynpasieHus: GopMaabHbIMU https://m.edsoo.ru/8al79¢1c
WCTIOTHUTEIISIMHU
Pa3paboTka HECITOXKHBIX aNTOPUTMOB C
20 HCTIOJIb30BAHHMEM ITUKJIOB ¥ BETBJIICHUU bubnuoreka [{OK
JUIs yTIpaBiIeHUs] opMabHBIMU https://m.edsoo.ru/8al79¢1c
WCTIOTHUTEIISIMHU
21 BeInonsenue anroputMon bubmmorexa LIOK
https://m.edsoo.ru/8al7a06a
O06o0011IeHne 1 cucTeMaTu3alys 3HaHu|
22 1o Teme «VICIoaTHUTENN U arOPUTMBI. bubmmorexa LIOK
https://m.edsoo.ru/8al7al8c
ANTOPUTMUYECKHE KOHCTPYKITUM
3 SA3bik nporpamMmmupoBanus. Cucrema

[IPOrpaMMHUPOBAHUS




24 [Tepemennbie. Oniepatop nNpucBauBaHUs 1
75 [IporpammupoBaHue JIMHENHBIX |
AJIITOPUTMOB
26 Pa3paboTtka nmporpamm, coiepkaniiux 1
orepaTop BETBIICHUS
27 JuanoroBasi oTjiaJKa nporpamm 1
28 Hukn ¢ ycnoBuem 1
. bubnuoreka [{OK
29 Huic ¢ nepemenHoi I https://m.edsoo.ru/8al7ac4a
bubmuoreka [IOK
30 OO0paboTKa CHMBOJIBHBIX JTAHHBIX 1 https://m.edsoo.ru/8al7ad6¢
O06o0muieHne 1 cucTeMaTu3amys 3HaHUH
31 10 TeMe «SI3bIK IporpaMMUpPOBaHUS» 1 Bbu6mmoteka [JOK
[TpoBepounas pabora / Beepoccuiickas https://m.edsoo.ru/8al7ae8e
IpoBepoyHas pabora
PesepubIil ypok. O60011eHIE 1
1 CUCTEMaTH3aIlus 3HAHUN U YMEHUH 110 | bu6nmorexa LIOK
Kypcy uHpopMaTuku 8 kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas nmpoBepouHas pabota
Ananus anroputmoB. OmnpeneneHue
13 BO3MOXXHBIX PE3YJIbTaTOB PaOOTHI | bubmuoteka [IOK
aJIrOpuTMAa MPHU 3aJaHHOM MHOMKECTBE https://m.edsoo.ru/8al7afa6
BXOJTHBIX JaHHBIX
AHanu3 anroputmoB. OnpeneneHue
34 BO3MOKHBIX BXOOHBIX JIaHHBIX, 1
MIPUBOIANINX K TAHHOMY PE3yJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




9 KUIIACC

DJIeKTpOoHHbIe HU(pPOBbIE

Jara usyyenus

No KoanuyecTBO YacoB o0pa3oBaTte/ibHbIE
Tema ypoka
n/n pecypcsl
Kontp. IIpakr. nnaH aKT
Bcero P P ¢
padorbl  padoThI
1 I'mo6anwsHas cerb UnTepuer. IP- | bubnmoreka [JOK
azpeca y310B. bosbiive nansbie https://m.edsoo.ru/8al7b578
bu6mmoreka [IOK
2 HNudopmanmonnas 6e30mMacHOCTh 1
(bopwmar https://m.edsoo.ru/8al17b690
VYder nousTHS 00 HHPOPMALMOHHOM
3 0€30IMaCHOCTH MPH CO3JIaHUU | bubmmoreka [JOK
KOMILIEKCHBIX WH()OPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHHII
bu6mmoreka [IOK
4 Bunnl nearenpHoctu B cetr MHTEpHET 1
ART A p https://m.edsoo.ru/8al7b8e8
O0J1a4HbBIE TEXHOJIOTUH.
5 Hcnons3zoBanue onmnaitH-oduca mms 1 bubmorexa HOK
A https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O000I11IeHNE U CUCTEMATHU3aIUs
3HaHui 1o TeMaM «I J1o0anpHas ceTh
6 HurepHeT u cTparerun 0€30macHOro 1 bubmmorera [TOK
P pa https://m.cdsoo.ru/8al 7bb36
MOBEJICHUSA B Hel», «PadoTa B
MH(OPMAIIMOHHOM ITPOCTPAHCTBE»
7 Mopenu u MoAeTUpOBAHUE. 1 bubmuorexa [JOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06
b K
8 Tabnuunsie MogenN 1 nommotexa O

https://m.edsoo.ru/8al7c04a




PazpaboTka ogHOTAOIMYHOM Oa3bl

9 naHHbIX. CoCTaBIEHHE 3aIIPOCOB K
0ase JaHHBIX
I'pad. Becoras maTpuna rpada.
JlnvHa myTy MeXAy BepLIMHAMU
10 rpada. Beraucnenue koaudyecTra
IIyTE€H B HAIIPaBJICHHOM
AIMKIMYeCKOM Tpade
1 Iepero. [Tlepebop BapruaHTOB ¢
MIOMOIIIBIO JepeBa
12 MaremMatnueckoe MOACIUPOBAHUE bubmmorexa [OK
https://m.edsoo.ru/8al7¢c392
13 Oranel KOMIIBIOTEPHOTO bubnnorexa [HOK
MOJEITUPOBAHUSL https://m.edsoo.ru/8al7c4aa
O06001eHre U cucTeMaTH3alus
14 3HaHuil. KonTponpHas pabota o teme bubnuoteka [JOK
«MonenupoBaHue Kak METO]I https://m.edsoo.ru/8al7c¢9c8
MTO3HAHUS
Pa3Ouenune 3amaun Ha 11oa3aaqu.
CocraBieHre alropuTMOoB U
15 IIPOrpamMM C UCIOJIb30BAaHUEM Bubmmorexa LIOK
. https://m.edsoo.ru/8al7cbl2
BETBJICHHH, IIUKJIOB 1
BCIIOMOTaTeJIbHbIX AJITOPUTMOB
16 OpHOMepHbIE MacCHUBBI bubmmorexa [OK
https://m.edsoo.ru/8al7cc3e
17 TumnoBsie anropuT™MBI 00PaObOTKH bubnmoreka [JOK
MacCUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuBa




bu6mmoreka [IOK

19 O6paboTka moroka jia
pabotia fot AAGHHBIX https://m.edsoo.ru/8al7d01c
O06o01IeHrne U cUCTeMaTU3AIUS
20 sHanuid. KoHTposibHas paboTa mo Teme bubnunoreka [JOK
«Pa3paboTka anropuT™MOB U https://m.edsoo.ru/8al7dl1ca
porpamm»
21 VYnpasnenue. Curnan. OGpaTHas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bu6 K
22 PoGotu3npoBaHHBIE CHCTEMBI nosmorexa IO
https://m.edsoo.ru/8al7d602
DneKTpoHHbIe TaONUIBL. THIIBI
. . bubmuorexa [JOK
23 JAHHBIX B siYEUKaX 3JIEKTPOHHOM
https://m.edsoo.ru/8al7d710
TaOJIALBI
24 PenaktupoBanue u ¢popmaTupoBaHUE bubnuorexa [JOK
TaOJINILL https://m.edsoo.ru/8al7d832
Bcerpoennsie KITUH JIJTSI TIOUCKA
25 MaKEI/IM a I\TIZITHM a, CYMMBI U bubmorexa HOK
T TMa, EYM https://m.edsoo.ru/8a17d990
CpenHero apupMeTHIecKoro
26 CoptupoBka 1 (pUIbTpanyus JaHHBIX B bubnuoreka [IOK
BBIJICICHHOM JHara3oHe https://m.edsoo.ru/8al17db70
7 ITocTpoenue auarpamm U rpaMKoB B bubnnoreka [JOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e08e
)3 OtHocuTenbHas1, abCOMIOTHAS U bubnmuorexa [JOK
CMeELIaHHas aapecauus https://m.edsoo.ru/8al7e2b4
79 VYcnoBHBIE BBIYUCIIEHUS B bubnmoreka [JOK
AJIEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al 7e6ba
30 O6paboTka 6onpIIX HAOOPOB bubnmuorexa [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87¢c




31 HucneHHoe MOJIETMPOBAHKE B 1 bubnunoreka [JOK
3JIEKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
O0001IeHrEe B CUCTEMATH3aIUs

. bubnmoreka [JOK
32 3HAHUM 1O TeMe «DJIEKTPOHHbIC 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBDY
Ponb nHDOpPMAIIMOHHBIX TEXHOIOTHH
33 B Pa3BUTHH SKOHOMHUKH MHUPA, CTPAHBI 1 bubmorexa [IOK
p ba, CTpauel, https://m.edsoo.ru/8al 7ed54
pervoHa
PesepBHbiii ypok. O000I1IEHHE 1
34 CI/ICTEMaTI/I?,Zp nst I/ITorc:Eoe 1 bubmorexa [JOK
HH- https://m.edsoo.ru/8al7ee6¢
MMOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




[Tpunoxenue 2 k paboueii mporpamme

HPAKTHYECKASA YACTD 1O NPEIMETY «MH®OPMATHUKA»

7 KIIACC
Ne i/ Tema npakTnyeckux padbor JlaTa
1 Ilpaxmuuyeckas paboma Nel
2 Ipaxmuyeckas paboma Ne2
3 Ipaxmuuyeckas paboma Ne3
4 Ipaxmuueckas paboma No4
5 Ilpaxmuueckas paboma Ne5
6 Ipaxmuuyeckas paboma Ne6
7 Ipaxmuueckas paboma Ne7
8 Ipaxmuuyeckas paboma No8
9 Ipaxmuueckas paboma Ne9
10 Ipaxmuuyeckas paboma Nel(
11 Ilpakmuueckasa paboma Nel
12 Ipakmuuecxas paboma Nel2
Ne ni/m Tema npoBepouyHbIX padoT Hara
1 IIpencraBnenne HHPOpPMALIUU
2 Bcepoccuiickas nmpoBepouHas pabota
3 Bcepoccuiickas npoBepouHasi pabota




8 KVIACC

Ne n/m Tema npakTuyeckux pador Hara
1 Apudmerndeckue onepanyy B MO3UIHUOHHBIX cuctemax cuncienus (1.1)
2 [TepeBos uncen U3 OJHOM CUCTEMBI CUHMCICHUS B IpyTyio (1.2)
3 IlepeBon uncen U3 JECATUYHON CUCTEMBI CUUCIEHU B Apyryto (1.3)
4 [ToznakomMuTh ¢ Torudeckumu GyHKuusmMu (1.4)
5 Tabmuima ucruarocty (1.5)
6 3HaKOMCTBO ¢ yuyeOHbIMU HcnionHuTesiMH (PoboT, Yeptéxuuk, Yepenaxa) (2.1)
7 Pa3paboTka TMHEHHOrO aNropuT™Ma ¢ UCIOJIb30BAHUEM MaTeMaTH4ecKuX (GyHKuui (2.2)
8 Pazpabotka anropurma, conepKaiiero oneparop BerieHus (2.3)
9 Pa3paboTka anroputma, coiepikaiiero oneparop mukia (2.4)
10 [IporpammupoBaHue JIMHENHBIX aITOPUTMOB, PEAIOJIATAIOINX BEIUUCICHUE
apruMETUYECKHUX U JOTUYECKUX BbIpakeHui (2.5)
11 Pa3zpaboTka nporpamm, coaepxkaiiux oneparop (ornepaTopsl) BeTBiIeHU (2.6)
12 PazpaboTka mporpamm, copepxamiux onepatop (orepatopsl) mukia (2.7)
13 PazpaboTka mporpamm, copepxamiux onepatop (orepatopsl) mukia (2.8)
Ne ni/m Tema npoBepo4HbIX padoT Hara
1 DJIEMEHTHl MaTEMATUYECKON JIOTUKH
2 Bcepoccuiickast mpoBepouHas paboTa
3 Bcepoccuiickas npoBepoyHasi paboTta




9 KVIACC

Ne ni/m Tema npoBepouHbIX padoT Hara
1 MonenpoBaHue Kak METOJl HO3HAHUS
2 Pa3paboTka anropuTMOB H IIPOrpamMmm




[punoxenne 3 k pabodeir mporpaMme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. HNudopmaruka. 7 knacc: yueonuk / JI.JI. bocopa, A.lO. bocoBa A.}YO. — 3-e. uza.crepeorun.M. : — M.: IIpoceemenune, 2021
2. Undopmaruka: 8-if kimacc:6a30Bbiit ypoBenb: yueOnuk / JI.JI. Bocosa, A.1O. bocora. — 6-e. u3a.crep. — M.: IIpocemienne, 2024
3. Hudopmaruka. 9 xnacc: yueonuk / JIJI. bocoBa, A.}O. Bocoa A.1O. — 4-¢. uza.crepeotun.M. : — M.: IIpocsemenue, 2021

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Pabouas nporpamma jis 7-9 kiaccos. JI.JI.bocosa A.FO.bocoBa Mocksa bunowm. JlabopaTopus 3nanuii 2021.

2. Undopmarunka. 7 KJ1acc : caMOCTOSITeNIbHBIC U KOHTPOJIbHBIE paboTsl / JI. JI. Bocora, A. 0. bocoBa u ap. — 4-¢. usn., crepeoTun.— M.:
[Ipoceemenue, 2021.

3. Uudopmatuka. 8 kiacc : caMmocToaTeabHbIe U KOHTponbHbIe paboTsl / JI. JI. BocoBa, A. FO. bocoBa u ap. — 4-e. u3n., crepeoTun.— M.:
IIpocBemenue, 2021

4. Undopmarnka. 9 kinacc : camocTosiTenbHbIe U KOHTpoJibHBIE paboTel / JI. JI. Bocosa, A. FO. bocoBa u ap. — 4-e. uzn., crepeotun.— M.:
[Tpocsemenue, 2021

5. bocosa JI.JI., BocoBa A.}O. DnexkTpoHHOe npuiiokeHue K yueoHuky «Mupopmaruka. 7 kimace»

6. bocosa JI.JI., BocoBa A.}O. DnexTpoHHOE npuiokeHune k yueOHuky «1Hpopmaruka. 8 kimace»

7. bocosa JI.JI., bocoBa A.1O. Ypoku nndopmatuku B 5-9 knaccax: merogudeckoe nocooue. — M.: BUHOM. JlaGoparopus 3uanwuii, 2017

]_[I/I(I)POBI)IE OBPA3OBATEJIBHBIE PECYPCBHBI U PECYPCBI CETU UHTEPHET
http://www.scholl-collection.ru

http://www.egeru.ru

http://kpolyakov.narod.ru

http://metodist.lbz.ru/authors/informatika/

https://resh.edu.ru/for-teacher

Nk




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1

1.1

1.2

[To Treme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha  TpuUMepax CMBICT  TOHATHH  «HH(QOPMALIUN»,
«uH(pOpMAIMOHHBIN IpoLeccy, «00paboTka HHPOPMALIUNY, «XPAaHEHHUE
uH(popMaLuny, «epeaada HHGoOpMaIun»

[TpuBOIUTE MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpPAHEHUS U MEpeaavu

I/IH(bOpMaI_II/II/I, CpaBHHUBATb UX KOJUYCCTBCHHLIC XaPaKTCPUCTUKHU

1.3

1.4

[TonyyaTs W HCHONB30BaTh HH(POPMALMIO O XapaKTEPUCTHUKAX
MEPCOHAIIBHOIO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTaxX (Ipolieccop,
omepaTUBHAs TaMsTh, JOJTOBPEMEHHas IMaMATh, YCTPOMCTBAa BBOJA-

BBIBOJIA)

COOTHOCHTE XapaKTCPUCTHKKU KOMIIBIOTEPA C 3aaa4aMH, pClIacMbIMU C

€0 NIOMOIIIBIO

1.5

OpueHTHpOBaThCSI B HMEPAPXMUECKON CTPYKType (haiiioBOH CHCTEMBI
(3anMchIBaTh MosIHOE UM Qaiina (katanora), myTh K (ailiny (kaTtamory)
[0 MMEIOIIEMYCSl OINUCAaHUIO (alWIOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIS)

1.6

1.7

PaGoTtate ¢ (ailioBoil CHCTEMON TNEpPCOHAIBHOTO KOMIIBIOTEpA C
MCIOJIb30BaHUEM rpaduueckoro uHTepdeiica: co3naBarh (KOMUPOBAT,
nepeMenaTb, MeperuMeHOBbIBaTh, YIAIATh U apXUBHPOBATH (ailiibl U

KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

Uckates undopmarnuio B MuTepHeTe (B TOM UHCIE MO KIFOUEBHIM
CJIOBaM, MO HW300paXEHHIO), KPUTHUECKU OTHOCUTHCS K HaWICHHON
uH(pOpMallMK, OCO3HABaTh OMACHOCTh [JISl JIMYHOCTH M 00IIecTBa
pacmpocTpaHeHUs BpPEAOHOCHOW uWH(OpPMAaNKUKA, B TOM 4YHUCIE

IKCTPEMHUCTCKOTO M TEPPOPUCTUIECCKOTO XapaKTepa




1.8

[ToHUMAaTh CTPYKTYPY aIpecoB BeO-pecypcoB

1.9

Hcmons3oBaTh COBpPEMEHHEBIC CEPBHCEHL I/IHTepHCT—KOMM}’HI/IKaHI/Iﬁ

1.10

CoOmomate TpeOoBaHHMS 0€30MacCHOM OKCIUTyaTallMd TEXHHYECKHX
cpeAacTB HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH,
COOITIOIaTh CETEBON ITHKET, 0a30BbIC HOPMBI HH()OPMALMOHHON ATUKU
U TpaBa Mpu paboTe C MPHJIOKEHUSIMU Ha JIFOOBIX YCTPOWCTBAxX U B

HHTepHeTC, BBI6I/IpaTI> Oe30macHbIe CTpaTeruu NOBEACHUA B CETU

HpI/IMeHﬂTb METOAbI HpO(l)I/IJ'IaKTI/IKI/I HETaTUBHOI'O BJIUAHUA CPCIACTB
I/IH(bOpMaIlI/IOHHI)IX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHII Ha 3J0pPOBLE

II0JIB30BAaTCIA

ITo Teme «TeopeTI/I‘-IGCKI/Ie OCHOBBHI I/IH(I)OpMaTI/IKI/I))

2.1

2.2

2.3

KoaupoBaTeh U AekoIupoBaTh COOOILEHHUS [0 3aJaHHBIM IpaBUIIaM,
JI€MOHCTPUPOBAaTh NOHUMAHHME OCHOBHBIX IPUHIMIIOB KOJUPOBAHMS
MH(pOpMaLUU pa3InYHONU IPUPOIbI (TEKCTOBOM, rpauuecKoi, ayino-)
CpaBHUBaTh JUIMHBI ~ COOOIIEHWH, 3alMCAHHBIX B  Pa3JIMYHBIX
asnaBuTax, ONEPUPOBATH CIUHUIIAMU HU3MEPEHUS MH(POPMALUOHHOTO

00BbEMa U CKOPOCTH TEepeIavul JTaHHBIX

OueHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpadUUECKUuX,

3BYKOBBIX (haiiioB 1 BUaeO0(hailioB

IIo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHHN»

3.1

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

IIpencraBisate  pe3ynapTaTbl  CBOEW  JEATEIIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALUN

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme «TCOpCTI/ILIeCKI/IC OCHOBBI I/IH(i)OpMaTI/IKI/I»

1.1

Iloscuary Ha npuMepax pas3jyud MCEXKAY TMNMO3UIUOHHBIMH U

HCMMO3NMIMOHHBIMU CUCTEMAaMU CUHCIICHUA

1.2

3anuchiBaTh M cpaBHUBaThH 1eibie yncaa ot 0 mo 1024 B pa3inmyHbIX

MO3UITMOHHBIX CHCTEMax cYHuciaeHus (¢ ocHoBaHusMu 2, 8§, 16),




BBITIOJIHATH apI/I(bMeTI/ILIeCKI/Ie orcpanru HaaJ HUMHA

1.3

1.4

2.1

22

23

24

2.5

PaCKpBIBaTB CMBICJI MMOHSTUHN «BBICKA3bIBAHHC), «Ioruyeckas

onepanus», «JIOrMH4€CKOC BIPAKCHHUCH

3anuchIBaTh JOrHYSCKUE BbIPpAXKCHUA C UCIIOJIb30BAHUCM JU3BIOHKINH,
KOHBIOHKIIMKM W OTpHLAaHUsA, OIPECACIATh HCTHHHOCTH JIOTMYCCKHUX
BLIp&)KGHHﬁ, €CJIM U3BCCTHBI 3HAYCHUA NCTHUHHOCTH BXOJAIIMWX B HEI'O
INEPEMCHHBIX, CTPOUTH Ta6J'II/II_[I)I HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAKCHUI
ITo Teme «AITOpUTMBI ¥ IPOTPAMMHUPOBAHHUE

PaCKpI)IBaTI) CMBICJI MMOHATHUH U CIIOJIHHUTCIIB), «AJITOPUTMD,
«IIporpammay, IIOHHMasA pa3HUly MCKIAY ynOTpe6HeHI/IeM 9THX

TEPMUHOB B OOBIJICHHOH peur U B HH(OpMATHKE

OnuceBaTh AITrOprUTM pCIICHUA 3ada4d pPa3JINdYHbIMHA CHOCO68.MI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

COCTaBJISITI), BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTCPC HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUH U IUKIJIOB IJId YIIPABJICHUA

HUCITIOJIHUTCIIIMU

Hcnoap3oBaTh KOHCTaHTHI u IICPEMCHHBIC Pa3INYHBIX TUIIOB
(YUCIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX), a TakKe COJepKallhue HX
BBIPpAXKCHUSA, UCITOJIB30BATh OIICPATOP NPpHCBAMBAHUA

Hcnonp3oBate mpu pa3pabOTKe MpOrpaMM JIOTHUYECKUE 3HAYCHWUS,

Oonepanru U BbIPAKCHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPCACIIATD,
KaKue pe3yJIibTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOKCCTBC HCXOIHBIX

3HaYEeHUN

2.7

CoznaBaTh M OTJ@XHMBAaTh NPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlIkonbHbIii
AnroputMuyeckuil S3bIK), peamu3yroliMe HECIIOKHbBIE aIrOPUTMBbI
00pabOTKM 4YHCIOBBIX JaHHBIX C HCIOJb30BAaHUEM IIHMKIOB U
BETBJICHUI, B TOM 4HCJIE€ pean3yIOLUe MPOBEPKY JAEIUMOCTH OJHOIO
LIEJIOT0 YKCIIa Ha APYroe, MPOBEPKY HATYpPaJIbHOTO YKCIIa Ha IIPOCTOTY,

BbIJIETICHUS IU(P U3 HATYPaJIbHOTO YKcia

9 KIIACCA




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

[To teme «{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJIAUYHbIE XpaHUJUIIA JIaHHBIX,
OHJIAHH-TIPOTpaMMbl (TEKCTOBbIE M TpapUUecKHe PEeAaKTOPbl, CpPEeIbl

pa3paboTKu) B y4eOHOU U MOBCETHEBHOMN JEITETLHOCTH

[lpuBoANTH,  TIpUMEPHI  HUCHOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEpBUCOB, CEPBHUCOB TIOCYAAPCTBEHHBIX YCIYr, 00pa30BaTENIbHBIX

cepBrcoB MHTepHETa B yueOHOMN M MIOBCETHEBHOM NEATCIIEHOCTH

Hcnonb3oBaTe pasjiMyHble CPEICTBA 3aIUTBl OT BPEJOHOCHOIO
IPOrpaMMHOr0 00ecreueHus, 3allUIaTh ePCOHAIBHYIO0 HH(OPMAIIHIO
OT  HECAaHKIMOHMPOBAHHOIO  JOCTyla M  €ro  IOCIEACTBUI
(pasrnamieHusi, MOAMEHBI, YTpaTbl IAHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLMAJIbHO-IICUXOJIOTUYECKUX  ACHEKTOB
UCMOJIb30BaHUsl ceTu MHTepHeT (ceTeBas aHOHMMHOCTb, LHM(POBOIL
cilell, AayTeHTHMYHOCTh CYOBEKTOB U PECypcoB,  ONAcCHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh MOMBITKM M NpeAyNpexIaTb BOBIEUEHUE ce0d U
OKpYXaroIIUX B JECTPYKTHUBHBIE U KPUMHUHAJIbHbIE (DOPMBI CETEBOU

AKTUBHOCTH (B TOM 4HucIle KHOepOYIUIMHT, (PUIITMHT)

2.1

22

ITo Teme «TeopeTnueckre OCHOBbI THPOPMATHUKI»

PackpeiBaTh  CMBICH  MNOHSATHA  «MOJENBY»,  «MOJEIUPOBAHUEN,
ONpenensiTh BHABl MOJENEH, OLEHUBATh AaJeKBAaTHOCTh MOJENU
MOJICIIUPYEMOMY OOBEKTY U LETISIM MOJACIIUPOBAHUS

Hcnonb3oBath rpadsl 1 AEpEeBhs I MOJACITUPOBAHUS CUCTEM CETEBOMU

U MepapXUyecKoi CTPYKTYphl, HAXOIUTh KpaTUalIlnii myTh B rpade

[To Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHUE)

3.1

Pa3ouBaTh 3ala4uu Ha noA3aaadu, COCTABJIATH, BBIIIOJHATL BPYUHYIO U
Ha  KOMIIBIOTEPE  HECCIIOXKHBIC AITOpUTMBI € HUCIIOJIB30BAHUEM
BGTBHGHHﬁ, IUKIJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJIICHUA

HUCITOJTHUTCIISIMU

3.2

CocTaBiTh M OTJIAXHUBATh MPOTPAMMbI, pPEATU3YIONIHE THUIIOBBIC




QITOPUTMBI ~ OOpPa0OTKM  YHMCIIOBBIX  IOCJIEIOBATENBHOCTEH WM
OJIHOMEPHBIX YHMCIIOBBIX MacCHBOB (IIOMCK MaKCHMyMOB, MUHHUMYMOB,
CYMMBl WJIM KOJMYECTBA JIEMEHTOB C 3a/laHHbIMU CBOWCTBaMM) Ha
OJIHOM W3 s3bIKOB nporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonbHBIN ANTOPUTMHUYECKUN SI3BIK)

[To reme «HpOpMALIMOHHBIE TEXHOIOTHI)

4.1

4.2

BeiOupares cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTaBIICHHOW 3ajaveii (TaOnuIpl, cXeMbl, TpaduKH, AUATPAMMEI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIUX  IPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl 11 0OpaOOTKH, aHalu3a u
BU3yaJIM3allUM YUCJIOBBIX JAHHBIX, B TOM 4YHCIE C BbIJICIECHUEM
qUarna3oHa TaONWIBI W YHOPSAAOYMBAaHUEM (COPTHUPOBKOI) €ro

3JICMCHTOB

4.3

Co3naBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C MCIMOJIB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIHI
(cyMmMHupoBaHHE W TIOACYET 3HAYCHUM, OTBEYAIONIUX 3aJaHHOMY
YCIIOBHUIO, cpefHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MUHHUMAJILHOTO 3Hau€HUs), aOCOMIOTHON, OTHOCUTEIILHON, CMEIIaHHON

azpecaluun

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_U:>I JJIA YHUCJICHHOI'O

MOZACIIMPOBAHUA B MIPOCTHIX 3ajadax U3 pa3HbIX NPCIMETHBIX obnacreit




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Hudposas rpaMOTHOCTD

KomnbroTep — yHHMBEpCallbHOE BBIUUCIUTEIILHOE YCTPOMCTBO, padoTarolee I
nporpaMMe. THIBI KOMIIBIOTEPOB: INEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI,  CYNEPKOMIBIOTEpPhl.  MoOunbHbIE — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IIpaBujIa pa6OTBI Ha KOMIIBXOTCPC

1.2

1.3

1.4

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. [Ipomeccop.
OnepaTuBHasE U JOJTOBPEMEHHash MamsTh. YCTPOWCTBAa BBOJA W BHIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBA OMOMETPUUYECKOM

ayTeHTU(UKAIIH

Wcropust pa3Butus KOMIIBIOTEPOB M IporpammHoro obecrneueHus. IlokoneHus
KOoMIbIOTepoB.  COBpEMEHHbBIE  TEHICHLMM  PA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnsrotepsl. Ilapamiensable BeuucieHus. [lepcoHalbHBII KOMIIBIOTED.
[Ipoueccop M ero XapakTepuUCTHKU (TaKTOBash YacToTa, pa3psIHOCTB).
OneparnBHasg naMaATs. JloaroBpeMeHHast maMsTh. Y CTpOKWCTBA BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JAHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEPA, KECTKUM TUCK U
TBEPJOTENNbHBIM HAKONMUTENb, IMOCTOSHHAs NaMATh CMapTGoHa) M CKOPOCTb

A0CTyIIa JJ1d pasiindHbIX BUAOB HOCHUTEICH

[Iporpammuoe  oOecnieueHne KommbioTepa. llpukiamHoe  TpoOrpaMMHOE
o0ecrieueHue. CuctemHoe IpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMM M JaHHBIX. becruiaTHele u

yCIIOBHO-0OecTIaTHBIE TTporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00eCIieueHre

1.5

@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. ColicTBa (aiinoB. XapakTepHble
pa3Mepbl (DaiiyioB pa3IMYHBIX TUIOB (CTpaHHIA TEKCTa, DJIEKTPOHHAs KHUTA,

dortorpadus, 3aMCh IECHU, BUIEOKIIUI, TOTHOMETPAKHBIN QHIEM)

1.6

[Mpunuunel nmoctpoeHus ¢aitnoBeix cucreM. llomHoe ums ¢aia (mankw,

karanora). [1yTs k (aiiny (manke, KaTajaory)

1.7

daiinoBelid MeHeKep. PaboTa ¢ daitnamu n mankamu (KaTtajgoramu): CO3/IaHHE,

KONHMPOBAaHUE, NepeMelleHHe, TepeUMEHOBaHNE U ynaneHue (aiaoB M marok




(xatanoron). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBbIX. Hcnonn3oBanne [porpaMm-apxXmuBaTopoB

1.9

1.10

KomnbioTepHble BUPYCHI U IpYTHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammsl uis

3aILUTHI OT BUPYCOB

O0beanHenue koMibioTepoB B ceTh. CeTh MHTepHeT. BeO-cTpanuna, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. IloumckoBbie cuctemsbl. [lonck
uH(pOpMaIlMK TIO KIIOYEBBIM CJIOBaM M MO H300pakeHur. [[ocTOBEpHOCTH

uH(popMaluu, noaydeHHon u3z Murepuera

1.11

COBpeMeHHHe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaI_[I/Iﬁ

1.12

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMAITMOHHON STHKHU U MpaBa MpH padoTe

B CCTHU I/IHTepHeT. CTpaTerI/II/I 0€e301IacHOTO IIOBCACHU B I/IHTepHeTe

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Wudopmarivs — 01HO U3 OCHOBHBIX MOHATUHN coBpeMeHHOU Hayku. MHopmarus
KaK CBEJICHUS, MIPEIHA3HAYCHHBIC ISl BOCIIPHSITHS YEIIOBEKOM, M MH(OpMAIHS

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh O6pa60TaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIbIO JUCKPETHBIX JaHHBIX. MIHpOpMaMoHHbIE MpoLEcChl —

IMPpONECChI, CBA3aHHBIC C XPAaHCHUCM, npeo6pa30BaHHeM 151 Hepeﬂaqeﬁ JaHHBIX

2.3

2.4

2.5

CumBon. Andasur. MouHocts andasurta. PazHooOpaszue s3bIKOB U al(aBUTOB.
EcrectBenHble M (opMalibHBIE S3BIKA. AJ(PAaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JlBonunbiit andaBut. KonudecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMA)
(buKCUpOBaHHOW JUIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue m1000T0
angaBuTa K ABOMYHOMY. KonmndecTBO pa3nuyHbIX CJIOB (PMKCMPOBAHHOM JJIMHBI B

andaBuTe OnpeeIEHHON MOIITHOCTH

KoaupoBanue cuMBOIJIOB OTHOTO ajiaBUTa C TOMOIIBIO KOJOBHIX CIIOB B APYTOM
andaBute, KOJ0Bas TAOIHIIA, TEKOTUPOBAHUE

JBonunbii koxa. IlpencraBieHue IaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B

JABONMYHOM a)'[q)aBI/ITC

2.6

2.7

WNndpopmannonssiii 00bEM NaHHBIX. BUT — MUHMMAaNbHas €UHMIIA KOJIMYECTBA
uH(pOopMalMu — TBOMYHBIN pa3psa. baiit, kuinobaiiT, MerabaiiT, rurabaiT
CkopocTh mepenaud JaHHBIX. EJWHUIBI  CKOPOCTH Iepelayd  JaHHBIX.

Hckaxenne nHpopMaIum rnpu nepeaayue

2.8

KonupoBanue texcroB. PaBHomepHbI kox. HepaBHoMepHslii koa. Koanpoka

ASCII. Bocemubutnbie komupoBku. Ilonstue o xomupoBkax UNICODE.




JlekoqupoBaHue  COOOIIEHWH  C  HMCIOJIb30BAaHUEM  PAaBHOMEPHOTO  H

HEepaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

OOmee mnpencraBieHue O LUGPOBOM MPEICTABICHUH AayIUOBH3YyalbHBIX U

2.9 JIPyTUX HENpepbIBHBIX AaHHbIX. KoaupoBanwe 1Berta. L[BeToBble MOEmu.
Mogens RGB. I'mybuna xonupoBanus. [lanutpa
PactpoBoe u BekTOpHOE TmpencTaBieHue wu3o0paxkenui. Ilukcens. Ouenka
2.10 UHPOPMALIMOHHOTO  00bEMa  rpaduyeckux  JaHHbIX JUISL  PacTpOBOIO
M300paKeHUS
KonnpoBanue 3Byka. PaspsamHocTe M wactora auckperusanuu. KomamdecTtsBo
2.11 KaHajnoB 3anucu. OILlEHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX C
NPEeCTaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailioB
3 WNHupopmanronHble TEXHOIOTUH
31 TekcToBble JOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIa, ab3all, CTPOKa,
' CJIOBO, CHUMBOJ)
39 TekcToBBIE mpoLecCOp — HMHCTPYMEHT CO3/aHUfA, PEJAKTUPOBAHUSA U
' dopmarupoBanus TekcroB. [IpaBuia Habopa TekcTa
PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Hlpudrt. Tumsr mpudron
33 (pyOnenble, c 3acedykamu, MOHOWIMpPHUHHBIE). [lomyxupHoe U KypcHBHOE
' HauepTraHue. CBolicTBa a03aleB: TIpaHUIbl, a03alHBIA OTCTYI, HWHTEpBal,
BbIpaBHUBaHKE. CTUIEBOE JOpMATUPOBAHNE
Y CtpykrypupoBanue HWHGOpPMAIMM C TIOMOIIBIO  CIHUCKOB W TaOJHIIL.
' MsoroypoBHeBble ciickH. Jlo6aBieHne Ta0IMIl B TEKCTOBbIE TOKYMEHThI
3.5 BcraBka u3o0paxkeHMH B TEKCTOBble JOKyMEHThl. OOTekaHue H300pakeHUn
' TeKcTOM. BKiItoueHne B TEKCTOBBIN JOKYMEHT iarpaMM U popmyi
36 [TapameTpsl cTpaHuubl, HyMmepanus crpanul. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCHIIOK
IIpoBepka mpaBonucanus. PaccraHoBka mnepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
3.7 OnTnueckoe pacrno3zHaBaHue Tekcra. KommbroTepHslil nepeson. Mcnons3oBanue
cepBucoB ceTu MuTepHeT nist 00paboTKH TeKCTa
18 3HAKOMCTBO €  rpauUuecKUMH  pefakTopaMu.  PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpaguyueckiux NpUMHTHBOB
Onepaiu pefakTUpoBaHUS TpadUUECKUX OOBEKTOB, B TOM YHCIE IM(POBBIX
3.9 dortorpaduii: uU3MEHEeHHE pa3Mmepa, oOpe3Ka, MOBOPOT, OTpakeHHe, padbora cC

obnactsaMu  (BBIZCTICHHE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKILHUS IIBETA,




SPKOCTU ¥ KOHTPACTHOCTU

3.10

Bektopnast rpajpuka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMU
CPEICTBAaMU TEKCTOBOI'O IpOILIECCOpa WM JPYTruX HporpaMM (IIPUIIOKEHUH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

3.12

[ToaroToBka MynbTUMEIUUHBIX Tpe3eHTanuid. Crnaiin. JloGaBneHue Ha caiin

TeKcTa U n300pakeHuid. PaboTta ¢ HECKOIBKUMU ClTaliJaMu

JobaBiienne Ha cnaiij] ayIMOBU3YyaIbHBIX JIAHHBIX. AHUMAaNus. [ unepcchuiku

8 KVIACC

Kox
1

1.1

1.2

1.3

1.4

L.5

IIpoBepsieMblii 31eMeHT coepKAHUA
TeopeTnueckre 0OCHOBbI HHPOPMATUKU
Heno3unuonusle ¥ MO3ULMOHHBIE CUCTEMBI cunciaeHus. AndaBut. OcCHOBaHUE.
Pa3pépuyrast (opma 3amucu uucna. IlepeBoj B AECATUUHYIO CUCTEMY 4YMCEl,

3alIMCAHHBIX B IPYTUX CUCTEMAX CUUCICHUS
PumMmckadg cucremMa cuucieHus

JBomuHas cuctema curcyienus. [lepeBos nenpix urcen B npezaenax ot 0 go 1024
B IBOMYHYIO CHCTEMY cuncienus. BocbMepuuHas cuctema cuucienus. [lepeBon
YHUCeNl U3 BOCBMEPHYHON CHCTEMbI B JIBOMYHYIO H JIECATHYHYIO CHUCTEMBI U
obparno. lllectHanmarepuunas cucrema cuucieHus. IlepeBoxg uymcen wu3
NICCTHAIATCPUIHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPHUYHYIO M JCCATHUYHYIO

CHCTEMBI U 00paTHO
ApudmeTrnueckre onepanuy B ABOUYHONW CUCTEME CUHCIICHUS

Jlornueckne  BBICKa3bIBaHWA.  Jlormdyeckwme  3HAYEHHsS  BBICKA3BIBAHWH.
DJIeMEHTapHblE M COCTaBHbIE BBICKa3bIBaHMs. Jlormueckue omnepanuu: «u»
(KOHBIOHKITHS, JIOTHYECKOE YMHOXEHUE), «WIn» (AU3BIOHKIIUS, JTOTHUYECKOe
CIIOXKEHHE), «He» (Jorudeckoe oTpuiianue). [[puopuTeT noruueckux onepanuu.
OmnpeneneHre MCTUHHOCTH COCTABHOTO  BBICKA3bIBAHHUS TPU  HM3BECTHBIX

SHAYCHUAX HCTUHHOCTU BXOAAIHUX B HCTO 3JICMCHTAPHBIX BBICKa3bIBaHUI

1.6

1.7

Jlornueckue BBIpaKCHU . HpaBI/ma 3aIlliCH JIOTUHYCCKUX BBIpa)KeHPIfI. HOCTpOCHI/Ie

Ta6J'II/IH HCTUHHOCTH JIOTUYECKUX BBIpa)KeHI/Iﬁ

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

[lonstne anroputma. McnonHuTenu anropuTMoB. AJNTOPUTM Kak IUIaH




YIIpaBJICHUA UCIIOJIHUTEICM

2.2

2.3

CgoiictBa anropurma. CriocoObI 3almucH anropuTMa (CIIOBECHBIN, B BUJIE OJIOK-

CXEMBI, IPOrpaMma)

AnroputMuueckre KOHCTpYKIUU. KoHcTpykiusi «cinenoBanue». JlunenHbIi
anroput™M.  OrpaHUYeHHOCTb  JMHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
MPEAYCMOTPETH 3aBUCUMOCTD MOCJIEI0BATENILHOCTH BBINOJIHSAEMBIX JEUCTBUH OT

HCXOOHBIX JaHHBIX

24

KOHCprKI_II/Iﬂ «BCTBJICHHUC). IIOJIHAA W HCIIOJIHAaA (bOpMBI. Brimonnenne u
HCBBITIOJIHCHHUE YCIIOBUS (I/ICTI/IHHOCTI) H JJOXXHOCTbB BI)ICKa?,I)IBaHI/ISI). HpOCTI)IC u

COCTaBHBIC YCIIOBUS

2.5

2.6

KOHCTPYKI_II/IH «IOBTOPCHHUC): HHKJIbI C 3aJaHHBIM YHCIOM HOBTOpCHHﬁ, C

YCJIOBUECM BBIIIOJIHCHUA, C HepeMeHHOfI OUKJIa

Pa3zpaGotka 11 (opManbHOrO MCIOJHUTENS aJIrOpUTMa, NPUBOIAIIETO K
TpeOyeMOMy pe3ynbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3palOoTka
HECJIO)KHBIX @JITOPUTMOB C HCIOJB30BAHUEM LHUKIOB W BETBICHUU UL
yrnpaBieHus: (OpPMaJIbHBIMH  HCHOJHHUTEISIMA. BBIOTHEHHE alrOpPUTMOB

BPYYHYIO 1 Ha KOMIIBIOTCPEC. CuHTaKCUYECKHUE U JIOTHYeCKue ook, OTKa3bl

2.7

SA3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIi
Anroputmuueckuil S3pik). CucreMa NporpaMMHpOBaHUS: PEOaKTOp TEKCTa

nporpamMm, TpaHCJIATOP, OTIIaAYUK

2.8

2.9

2.10

2.11

HepeMeHHaﬂ: THII, KM, 3HA4YCHHUC. HCJ'IBIG, BCIICCTBCHHLBIC MW CHMBOJIBHBIC

NepeMEHHbIE

Omneparop mnpucBauBaHusa. Apu(METHUYECKHE BBIPAKEHUS U MOPAIOK HX
BbIurciaeHus. Onepanyy ¢ HeIbIMU YUCIaMU: LEJIOUUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJTICHUA. HpOBepKa ACIIUMOCTH OJHOI'0O TEJIOTr0 Yrcjia Ha JPYyroe

BerBnenus. CocraBHble YyClOBUSA (3allUCh JIOTMUECKHUX BBIPRKEHUH Ha
M3y4aeMOM s3bIKe IporpaMMupoBanus). HaxoxxaeHue MUHIMyMa U MaKkCUMyMa
U3 IABYX, TPEX U YETBIPEX uncell. PelleHne KBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIIECCTBEHHBIC KOPHU

ZII/IaHOFOBaSI OoTjIaJlKa IMporpaMm: momaroBO€ BBIITOJIHCHHUE, ITPOCMOTP 3HAYCHUI

BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBIGOp TOYKH OCTaHOBa

2.12

Hukn ¢ ycnoBuem. Anroput™ EBkinaa i HaX0XXACHUST HAaUOOJIBIIETo 001Iero
JENUTENs IBYX HATypalbHBIX yucelsl. Pa3bueHue 3amucu HaTypaJlbHOTO YUCia B

MO3ULIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha




OT/IeNIbHBIC TTU(PBI

2.13

2.14

2.15

I_II/IKJ'I C nepeMeHHoﬁ. AJIFOpI/ITMBI IMPOBEPKHU ACIMMOCTU OAHOTO MLEJIOTO YHliia

Ha Ipyroe, NpOBEPKH HATypaJIbHOT'O YUCIIa Ha IPOCTOTY

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€pEMEHHEBIE.
[TocumBonbHast oOpaboTka cTpok. [loncyér 4acToThl MOSBIEHUS CHUMBOJIA B
cTpoke. BectpoeHHbie GyHKIMU A7t 00pabOTKU CTPOK

OmnpeneneHre BO3MOXHBIX PE3yJIbTATOB pPaOOTHl AITOpUTMA NPU 33TaHHOM

MHOXXECTBC BXOJHBIX AJAaHHBIX, OIIPCACICHUC BO3MOXHBIX BXOIHBIX JaHHBIX,

IIPUBOAAIIMX K TAHHOMY pE3yJbTaTy

9 KJIACC

Kox

1.1

IIpoBepsieMblii 371eMeHT coepKAHUSA

Hudposas rpamoTHOCTH

I'moGanbuast cerp MurtepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JaHHBIX.
Meto bl MHIMBHUIYaIbHOTO M KOJIJIEKTUBHOTO pa3MelleHns1 HOBOH MH(opMmanuu B
Wurepnere. bonbume pgaHHble (MHTEpHET-JaHHbIE, B YaCTHOCTH JaHHBIE

COLIMAITBHBIX CETEH)

1.2

1.3

[Tonsatue 00 wuHMOPMAIMOHHON O6€30MacHOCTH. YTPOo3bl HHPOPMALMOHHOM
0€30MacHOCTH MPHU padoTe B TJIOOATBHOW CETH U METOJIBI MPOTHUBOACHCTBUS UM.
[TpaBuna Ge3onacHOil ayTeHTH(QUKAIMU. 3aliuTa JUYHOW MH(OpPMAIMMU B CETH
HNurepner. be3onacHele  cTpareruum  INoOBeIeHHs B cetu  VIHTEpHeT.
[TpenynpexaeHue BOBIEUEHHsS B JECTPYKTUBHBIE M KPUMHUHAJIbHBIE (OPMBI

CETeBOW aKTUBHOCTH (KHMOepOyIITUHT, (GUIIUHT U Ipyrue Gopmbl)

Bunsl pesrensnoctu B MHTepHeTe. MHTEpHET-CEepBUCH: KOMMYHHKAIIMOHHBIE
CEpBHCHI (IMOYTOBAs CIyk0a, BHI€O-KOH(PEPEHI-CBSI3b U JIPYTHe), CIpPaBOUYHbIE
CIIy’KOBbl (KapThl, paclucCaHUs W JpPYrue), MOUCKOBBIE CIYXOBI, CIIy>KOBI
OOHOBJIEHUSI TPOTPaMMHOI0 obecriedeHus Hu Jpyrue ciayx0bl. CepBUCHI
rocymapcTBeHHbIX — yciayr. OOmaynele xpaHwiuiia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM JOKYMeHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe KakK BeO-CEepBUC: OHJIAHIHOBBIE TEKCTOBBIE M Tpaduueckue

PEIaKTOPBI, CPEMbI pa3padOTKH MPOTpaMM

Teopetnueckre 0OCHOBbI HHPOPMATHKU

2.1

Mopenb. 3amaum, pemaeMbple ¢ TOMOIIBI0 MojaenupoBaHus. Kriaccubukarmm
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Mozeneld. MarepuanbHble  (HaTypHbIE) ©  WHOOPMAIMOHHBIE  MOJICIIH.
HenpepeiBHble 1 guckperHbie monenu. Mmuranuonnsle Mmoaenu. HMrposbie
mogenu. OneHKa COOTBETCTBHSL MOJEIU MOJEIUPYEMOMY OOBEKTY U LM

MO/ICIIMPOBAHUS
Tabnuuneie mogenu. Tabauma Kak IpeaCTaBICHUE OTHOIICHUS

ba3er nmanapix. OTOOp B Tabnuie CTPOK, YIOBIETBOPSIONIMX 3aJaHHOMY

YCJIIOBUIO

24

I'pad. Bepummna, pebpo, nmyrs. OpHEHTUPOBAaHHBIE U HEOPUEHTHUPOBAHHBIE
rpader. Jnmua (Bec) pebpa. Becomas marpuma rpada. nmHa myTtH Mexmy
BepmmHaMu rpaga. Ilouck ontumansHoro mytu B rpade. HavanpHas BepuinHa
(MCTOYHMK) ¥ KOHEYHAash BepIIMHAa (CTOK) B OPHEHTHUPOBAHHOM Trpade.

Brruucnenue koaudecTna HYTeﬁ B HAIIpaBJICHHOM allUKJIIMYCCKOM rpadpe

2.5

2.6

Hepeso. Kopenb, Bepimna (y3en), JIucT, pedpo (ayra) aepea. Beicota nepeBa.
[Mognepero. Ilpumepsl wucHonb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C
MIOMOIIBIO JIepeBa

[lonarue wmaTemaTuyeckoM MoJenu. 3ajaud, peniaeMble C  MOMOIIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJICTTUPOBAHUSI. Otnuuune
MaTeMaTHYeCKOM MOJENH OT HAaTypHOH MOJETH H OT  CJIOBECHOTO

(JuTepaTypHOro) onucaHus o0beKTa

2.7

3.1

32

OTallbl KOMIIBIOTCPHOTO MOJCIMNPOBAHUA: IIOCTAHOBKA 3aJa4d, IMOCTPOCHUC
MaTeMaTH4YeCKOM MOACIH, InporpamMmmHas pcanunsanus, TECTUPOBAHHC,
MNPOBCACHNUEC KOMIIBIOTCPHOI'O SKCICPUMCHTA, AaHAJIM3 C€ro pe3yJbTaToB,

YTOUYHEHHE MOJEIIH
ANTOpPUTMBI U IPOTPAMMUPOBAHHE

Pa3zbuenne 3amaun Ha noazagaun. CocCTaBlI€HHME AJITOPUTMOB M IPOTpaMM C
UCIOJIb30BAaHUEM BETBJIICHUH, LUKIOB M BCIOMOTATENbHBIX aJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJIHUTEIIEM UJIW APYTUMU UCIIOJIHUTCIIAMU

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTJIaIKa TPOTpamMM, pPEATM3YIONIMX THUIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB IPOrPAMMHUPOBAHMS
(Python, C++, Ilackanmp, Java, C#, lllkombHblii Anropurmudeckuii SI3bIK):
3al0JIHEHUE YHCJIOBOIO MAacCHBa CIIy4allHBIMM YHCJIaMH, B COOTBETCTBUU C
dbopmysoi WK MyTéM BBOJA YUCEN, HAXOXICHUE CYMMBI DJICMEHTOB MAacCHBa,
JIMHEWHBIN TTOMCK 3aJIaHHOTO 3HAYEHUSI B MACCUBE, TTOJICUET 3JIEMEHTOB MaCCHUBA,

YAOBJICTBOPAIOIINX 3aJaHHOMY  YCJIOBHIO, HaXO0XJICHUC MHHHMAaJIbHOI'O




(MakcUMabHOTO) AeMeHTa MaccuBa. COPTUPOBKA MacCHBa

33

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHUC KOJIHNYECTBA, CYMMBI, CPECAHETO
apI/I(I)MeTI/I‘-IeCKOFO, MUHHMAJIBHOI'O M MAaKCHMaJIbHOI'O 3Ha4CHHUA 3JICMCHTOB

IMOCJICA0BATCIIbHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

4.2

VYmupasnenue. Curnan. O6parHast cBs3b. [lonmydeHne CUTHAJIOB OT HU(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3Byka M jpyroro). Ilpumepst
UCIIONIb30BAaHUsl IPHUHIMIA OOpaTHOM CBA3M B CHUCTeMax YIpaBIEHUS
TEXHUYECKUMHU YCTPOWCTBAMH, B TOM 4YHCIE B poOoToTexHHKE. llpumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPAaBICHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapOyHas JIMHMUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIPaBJICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAas CHCTEMa YIpaBJICHHUsS TPAHCIOPTHBIM

CPEJICTBOM U JPYTHE CUCTEMBI)
HNudopmaninoHHbie TEXHOIOTUU

[TonsiTe 00 PNMEKTPOHHBIX TaOuuIax. THIBI JaHHBIX B SYEHKaX JICKTPOHHON
tabmupl. PenaktupoBanue u popmatupoBanue tabmun. BerpoeHHsle GpyHKIUM
JUIsl TIOMCKa MaKCMMyMa, MHHHMYyMa, CYMMBI U CPEIHEro apu(MeTH4ecKoro.
CopTupoBKa MJaHHBIX B BBIICJICHHOM 1uana3oHe. l[loctpoeHue muarpamm
(rucrorpamMma, KpyroBas JIuarpaMma, TOde4Has auarpamma). BpiOop Tuma

AuarpaMMbl

[IpeobpazoBanue dhopmyn npu konupoBaHuu. OTHOCUTEIbHAS, a0COJMIOTHAS U

CMCHIaHHasg aapecalunst

4.3

VYcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nuiax. CyMMHUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONIUX 3aJlaHHOMY yclioBUIO. OOpaboTka OOJbIIUX HAOOpPOB

JaHHBIX. YncIeHHOoe MOJCIINPOBAHUC B DJICKTPOHHLIX Ta6J'II/II_I8.X

4.4

Posib MH(OPMAIIMOHHBIX TEXHOJOTMHA B Pa3BUTHM SKOHOMUKH MHpa, CTPaHBI,
pernoHa. OTKpeIThIe OOpa3oBarenbHble pecypcebl. llpodeccun, cBs3aHHBIE C
uHpopMaTUKOi W  MHGOPMAIMOHHBIMH  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPWIOKEHUH, TECTUPOBLIUK,
ApPXUTEKTOp TMPOrPaMMHOI0 OOECHeYeHMs, CHEIHUAIUCT 0 aHAIU3y JaHHbBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UHOPOPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMHM  TOHSATHUSIMHU: HH(pOpMAIHs, Iepeaaya,
XpaHEeHHe U 00paboTKa MH(POPMALIMH, aAJITOPUTM, MOCIb, ITUPPOBOM
NPOAYKT ¥ WX WCIONB30BAHUE IS pEHICHUS YYeOHBIX H

MMPAaKTUYCCKUX 3aaq

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTHYCCKas  OIliCpalu:d,

JIOTUYCCKOC BBIPAXKCHUC

YmeTh

2.1

2.2

2.3

2.4

2.5

YMeHue OIICPUPOBATL CAWHUIAMHU H3MCPCHUA I/IH(i)OpMaI_II/IOHHOFO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

YMeHne 3anuchiBaTh UM CpaBHHBATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIIEHHUS C OCHOBaHUsIMHU 2, §,

16, BBINOJIHATH apUPMETHUECKHUE OTIEpALIUU HAJl HUMHU

YMeHue KoaupoBaTh M JAEKOJIUPOBATH COOOILIEHUS IO 33JaHHBIM
IIpaBWJIaM; IOHUMAaHWE OCHOBHBIX IPUHLUIIOB  KOJWPOBAHHUS
nH(pOpMaLUU Pa3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHue 3anuchbiBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAaHUEM
JU3BIOHKINY, KOHBIOHKIMU M OTPULAHMS, ONPEAENATh NCTHUHHOCTb
JIOTUYECKUX BBIPAKEHUM, €CIU W3BECTHbl 3HAUYEHHUS HCTHHHOCTH
BXOJILINX B HETr0 MEPEMEHHBIX, CTPOUTH TAOIHIIBI UICTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUI; 3alUCBIBATh JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPaMMHUPOBAHUS

YMeHHe COCTaBISTh, BBHIMOJNHATH BPYYHYIO M Ha KOMITBIOTEpE
HECJIOKHBIE  aJNTOPUTMBI  JUIS  YIpPaBIEHHS  UCIOJHUTENISMHU
(Uepenamka, YepT&KHWUK u Jpyrue); co3daBaTh M OTJIAXKHBATH
IIPOrpaMMbl Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlxonpHBIH AJTOPUTMHYECKUN  SI3BIK),




pean3yIonire HeCI0KHbIE aAITOPUTMBI 00paOOTKH YHCIOBBIX JaHHBIX
C WCIIOJIb30BAaHHUEM IIMKJIOB W BETBJICHUI; YMEHHUE Pa30HWBaTh 3a71a4u
Ha MOA33aJa4uu, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AQHAIM3UPOBATh TPEAJIOKEHHBIM  alroOpuT™M, ONpPENeNsITh, KaKue
pe3ynbTaThl BO3MOXHBI IPU 33JJAHHOM MHOXECTBE HCXOJHBIX

3HAa4YCHUH

2.6

VMeHue 3amnucaTh Ha U3y4acMOM  A3BIKE IIPOrpaMMHPOBAHUIA
AJITOPUTMBI MMPOBEPKU ACIUMOCTU OJHOI'0 HICJIOro 4uciia Ha APYToc,
IMPOBCPKHU HATYPAJIBHOI'O 4YHCJIAa HA IPOCTOTY, BBIACICHUA I_[I/I(bp u3
HaTypajJbHOTO 4YuCjia, IIOUCK MAaKCUMYMOB, MHHHUMYMOB, CYMMbI

YHUCIO0BOM oCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
GaitnoBoii cuctemsl, padboTaTh ¢ QailyIoBO CHCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIOJIb30BaHHEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO3aaBaTb, KOIIHUPOBATb, IEpEMCHIATh, ICPECUMCHOBLIBATD,

yJanATh ¥ apXUBHUPOBATh (Paiiiibl U KaTalIoru

2.8

BJ'IaI[eHI/Ie YMCHUSAMHU U HABBIKAMU UCITOJIB30BaAHUS I/IH(pOpMaI_[I/IOHHBIX
N KOMMYHHUKAIIMOHHBIX TEXHOJIOT Uit AJig  TIOUCKA, XPAaHCHUA,

06pa6OTKI/I " nepeaaviu U aHajin3a pas3IMYHbIX BUIOB HH(bOpMaL[HH
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YMeHnue BbIOMpaTh CIIOCO0 MpeICTaBICHHs JaHHBIX B COOTBETCTBUH C
MOCTaBJIEHHON 3ajaueil (Tabmuipbl, cXeMbl, rpaduKH, JUarpaMmbl) C
UCTIONIB30BAHUEM  COOTBETCTBYIOUIMX  IMPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

2.10

Ymenue ¢GopmMannzoBaTh M CTPYKTYpPUpPOBaTh  MH(OPMALHIO,
WCIIONB3Ysl DJCKTPOHHBIE TAOMUIBI 1T OO0paOOTKM, aHaiIM3a u
BU3YyaJM3allMy YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
quana3zoHa TaONMLbl U YIHOPSJAOYMBaHHEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHATH B 3JEKTPOHHBIX TaOnuuax (Gpopmyisl
JUIsl  pacy€ToB €  HCIOJIb30BAHMEM  BCTPOEHHBIX  (DYHKIHH,
a0COIIIOTHON, OTHOCUTENBHOM, CMEIIAHHOW aJipecaliiy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOJUIBI JJISl YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX

3aJa4ax U3 pasHbIX MPEIMETHBIX o0nacTen




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Kox

#HHPart##1.1

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

Hudposas rpaMOTHOCTH

@aiinel 1 manku (katasmoru). [IpuHIMIBI TOCTpoeHUs (anIoBBIX
cuctem. [lomHoe ums (aiina (manku). [Tyte k daiiny (manke). Pabota c
¢daiimaMu W KaTaJoraMd CpPEICTBAMHU  OMNEPALMOHHOW CHCTEMBbI:
CO3/1aHHE, KOIIMPOBAaHUE, NIEPEMEILIEHUE, IEPEUMEHOBAHUE U YAaJICHUE
¢daiinoB u manok (karaioroB). Tumbl (aitnoB. CBoiicTBa (aitios.
@aiinoBerii MeHemxkep. [lowck (aiaoB cpeacTBaMu ONEPAMOHHON

CHUCTCMBbI

1.2

O6benunenne koMmmneioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna,
BeO-caiiT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckobie
cuctembl. [louck wuHboOpManmuu 0O KIOYEBBIM CJIOBaM M IO
n3o0paxkeHuto. JloCTOBEpHOCTh MH(OpPMALMHM, MOJYYCHHOW U3

Wurepuera. IP-anpeca y3noB. CereBoe XpaHEeHHE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIUCKpPETHOCTh TaHHBIX. BO3MOXHOCTH ONUCaHUS HENPEPHIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BoMuHBIA andaBuT.
KonnuectBO ~ BCEBO3MOXHBIX ~ CIIOB  (KOJOBBIX  KOMOWHAI[MN)
¢ukcupoBaHHON [IMHBI B JABOMYHOM aidasure. I[IpeobpaszoBanue
moboro andaButa K JABOMYHOMY. KoOJIHMYECTBO pa3IMYHBIX CIIOB
(uKCUPOBaHHOH JUTHHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoaupoBanue cuMB0JIOB 01HOTO aji¢aBUTa C MOMOUILIO KOJIOBBIX CJIOB
B Ipyrom andasuTte, KogoBas Tabiuua, aekoauposanue. Konupoanue
TekcToB. PaBHOMepHBIN Koa1. HepaBHomepHsIl kox. Koguposka ASCIIL.
Bocbmubuthabie konupoBku. Ilonarue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIOIb30BAaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MH(popMaoHHbIi 00bEM TeKcTa
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Nudopmanmonnbiii 00bEM naHHBIX. BUT — MUHMMallbHAs €IWHUIIA
KoJM4ecTBa WH(pOpMaMKu — ABOWYHBINA pa3psa. EnuHUIBl u3MepeHus

nHpOpManMoOHHOTO 00bEéMa MaHHBIX. but, OaifT, kKMI0O6alT, Meradaur,
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rurabaiit. CKOpocTh niepeauu JaHHbIX. EMUHUAIBI CKOPOCTH TIepeaaun

JaHHBIX

KomupoBanue mBera. llBeroBeie mozenu. Mogens RGB. I'mybuna
koaupoBanus. [lanutpa.

PactpoBoe u BEKTOpHOE TpeACTaBIeHHE W300pakeHUi. [lukcenb.
Onenka wuHopManuoHHOrO 00bEMa TrpaduuecKux JaHHBIX IS

pacTpoBOro u300paxeHus

Konuposanue 3Byka. PaspsgHocTes M yacrora 3amucu. KomudecTtBo
KAaHAJIOB 3aIMCH.
OneHka KOJIMYECTBEHHBIX [1aPAMETPOB, CBA3AHHBIX C MPEACTABICHUEM

U XpaHEHHEM 3BYKOBBIX (paiioB

2.5

Heno3unuonHble U TMO3UIMOHHBIE CUCTEMBl CUYUCIEHUA. AnaBuUT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBon B
JNECSATUUHYIO CHUCTEMYy 4YHCell, 3allCaHHbIX B JPYTrUX CHUCTeMax
CUHCIICHUSI.

PumMmckas cucrema cuucieHus

2.6

2.7

2.8

JIBonuHas cucrteMa cuuciieHus. [lepeBo uenpix yucen B npeaenax ot
0 nmo 1024 B nBOMYHYIO cUCTEMY cuMciieHus. BocbmepuuHas cuctema
cunciienus. [lepeBo uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMYHYIO U
NecSITUUHYI0 cucTteMbl u oOpatHo. lllecTHaamarepuuHas cucrema
cunciienus. IlepeBox wymcen W3 MISCTHAAIATEPUYHON CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMBI U 0OpaTHO.

ApudmeTrrueckue onepanuy B IBOMYHON CUCTEME CUUCIICHUS

Jlornueckue BBICKa3bpIBaHUA. JlorMueckue 3HA4YEHMsI BBICKA3bIBAHUI.
DOneMeHTapHbIE U COCTAaBHbIE BbICKa3blBaHUs. Jlormueckue onepanuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOMKEHUE), «WIN» (IAU3bIOHKIUSA,
JIOTHYECKOE CIIOKEHHE), «He» (jJoruyeckoe orpuuanue). [Ipuopurer
Joruyeckux omnepauuid. OmnpeneneHue HCTUHHOCTH — COCTaBHOIO
BBICKA3bIBAHUA, €CJIIM W3BECTHBI 3HAYEHUs HMCTHUHHOCTU BXOISIIMUX B
HErO0 JJIEMEHTapHBIX BbICKa3bIBaHWW. Jlormdeckue BBIpaKEHUS.
[IpaBuna 3amucu Jorudeckux BelpakeHuil. IlocTpoenue Tabmui

HUCTHUHHOCTH JIOTUYECCKHUX BI)Ipa)KeHI/Iﬁ

Jlormyeckne »3IEMEHTHI. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBaMH

KOMIIBIOTEpa
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HenpepsiBHBIE M OHUCKpeTHbIE MOAEIU. VIMUTaLMOHHBIE MOJEIH.




2.10

2.11

Urpossie momenu. OreHKa afeKBaTHOCTH MOJEIH MOJCITUPYEMOMY

00BEKTY U LEJSIM MOJCIUPOBAHUS

Tabnuunsie Mogenu. Tabnuua kKak mpeacTaBieHue OoTHOIIEHHUS. bas3bl
naHHpIX. OTOOp B Tabuuue CTPOK, YIOBIETBOPSIOIIMX 3aJaHHOMY

YCIIOBUIO

I'pad. BepunHa, peodpo, IIyTh. OpueHTHpOBaHHbIE 51
HeopueHTUpoBaHHbIe rpadbl. JymHa (Bec) pedpa. BecoBas marpuia
rpada. JInuHa myTy Mexay BepmuHamu rpada. [Touck ontuMaibHOTO
nytu B rpade. HayanpHas BepuimHa (MCTOYHUK) U KOHEYHAs BEpILKHA
(cTOK) B OpueHTHpPOBAaHHOM Tpade. Briuncienue koauyecTBa myTei B

HaIllpaBJICHHOM alTUKJIMYCCKOM rpa(be

2.12

Hepeso. Kopenb, BepiunHa (y3ein), muct, pedpo (ayra) nepesa. Beicota
nepesa. Ilogmepero. Ilpumepsl ucmonb30BaHUS nepeBbeB. [lepebop

BaprUaHTOB C IIOMOIIIBIO ACPCBA

3.1

AJNTrOpUTMBI M IPOIPaMMHUPOBAHKE

CpoiictBa anroputma. CrocoObl 3alucH alropuTMa (CIOBECHBIH, B
BHJIE OITOK-CXEMBI, TPOrpaMMma).

CocTaBJieHHEe aITOPUTMOB U TIPOTPAMM C UCITOJIb30BAHUEM BETBIICHUH,
IUKIOB W  BCIIOMOTATE€NbHBIX  QJITOPUTMOB  JJIs  YIpaBIEHUS
ucnionautenem (Pobor, UYepenamka, UYepté&xHuk u apyrue).

Brinmonnenue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPC
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S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
konpHBIN ANTOPUTMUYECKUH S3BIK).

Cucrema  mporpaMMHUpPOBaHHSA:  pPENAKTOpP  TEKCTa  IPOrpamw,
TPAHCJIATOP, OTJIAAUUK.

Ilepemennasa: tun, wums, 3HadyeHue. llenble, BelleCTBEHHBIE U
CUMBOJIbHBIE ITIEPEMEHHBIE.

Omneparop npucBauBaHus. ApudMeTHUECKUE BBIPAKEHHUS U MOPSI0K
ux BbluMciaeHus. Onepaluy C UENbIMH YHUCIAMU: I[EJIOUHUCIICHHOE
JieJIeHne, OcTaToK oT aeneHus. Bersnenus. CocTaBHbIE YCIIOBUS
(3amuch ~ JIOTMYECKMX  BBIPAKEHWH  HA  HM3Yy4aeMOM  SI3bIKE
nporpaMMmupoBanus). Haxoxaenne MUHUMyMa

U MakCUMyMa U3 JIBYX, TpEX U 4eThIpEX uucell. PereHne kBaapaTHOro
YPaBHEHUs, UMEIOLIETO BELIECTBEHHbIE KOpHU. Llukin c ycrnoBuewm.

Anroput™m EBKkiuaa 11t HaX0KIeHUST HAHOOIBIIET0 00IIero AeTUTeNs




JBYX HaTypaJIbHBIX uucen. PazOueHne 3amucu HaTypajdbHOTO 4YHCiIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
ornenbHble 1MUGPeL. LUk ¢ mepeMeHHOH. ANTOpPUTMBI TPOBEPKHU
JETMMOCTH OJIHOTO IIEJIOr0 YKCIIa Ha JPYroe, MPOBEPKH HATYPaTbHOTO

Yuciia Ha IIpOCTOTY

33

34

3.5

3.6

4.1

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIC)
nepemennble. [locumBobHAsE 00paboTka cTpok. [lofacuér vacToTsl
MIOSIBJICHHSI CUMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU 17151 00paboTKH
CTPOK

OmnpeneneHre BO3MOXHBIX pE3yJAbTATOB PaOOTHl AITOPHUTMA MpHU
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, OMPEICICHHE BO3MOMXHBIX

BXOJAHBIX JAaHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTaTy

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBneHue U OTIaAKa NPOrpamMM, pealu3yroUMX TUIIOBbIE
QITOPUTMBI 00PaOOTKM OJHOMEPHBIX YMCIIOBBIX MAacCHBOB, Ha OJHOM
u3 s3bIkOB mporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
konpHBIH ~ ANropuTMUYecKHi SI3bIK): 3amOJHEHHE YHUCIOBOTO
MaccuBa CIy4YalHBIMU YHCIIAMH, B COOTBETCTBHM C (HOpPMYION wiIn
NyTéM BBOJA YHCEN, HAaXO0XKJIEHUE CYMMbl D3JIEMEHTOB MAacCUBa,
JIMHEWHBIN MTOUCK 33JJaHHOTO 3HAaYEHUsI B MACCUBE, MOJCYET SJIEMEHTOB
MaccuBa, YJOBJIETBOPSIOIIMX 3a/JlaHHOMY YCIIOBUIO, HaXOXJIECHUE
MUHUMAIBHOTO (MaKCHUMAallbHOTO) dieMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpa0oTKa TMOTOKAa JaHHBIX: BBIYHMCIEHHWE KOJMYECTBA,
CYMMBHI, CpeIHEro apudmMeTuyecKoro, MHUHHUMAJIBHOTO u
MaKCUMaJbHOTO  3HAUEHHUsI  DJIEMEHTOB  IOCJIENOBATEIbHOCTH,

YIOBJIETBOPSIOLINX 3a/laHHOMY YCJIOBHIO

Vupasnenue. Curnan. OOpatnHast cBsizb. [lomydeHue CHTHAIOB OT
M(POBBIX JATYUKOB (HAIPUMEP, KacaHUsl, paCCTOSHUS, CBETa, 3BYKA).
[Ipumepsl HcroNb30BaHUS MPHUHIMIA OOpPaTHOM CBSI3M B CUCTEMax
YIOPABJICHUS TEXHUYECKUMHU YCTPOMCTBAMHM C MOMOIIBIO JAaTYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE
NudopmaninoHHbIe TEXHOIOTHH

TexcToBble JOKYMEHTHI M HUX CTPYKTYpHBIE B3JEMEHTHI (CTpaHulIa,
a03ar1, cTpoka, CII0BO, CUMBOI).

TexcToBbIN MpolieccOp — MHCTPYMEHT CO3JaHUSA, PEAAKTHUPOBAHUS U




dbopmaTtupoBanus TekctoB. [IpaBuina Habopa TekcTa. PegaktupoBanue
tekcra. CoiictBa cumBoiioB. [lpudt. Tunsl mpudtos (pydneHsie, ¢
3aceykaMu, MOHOIIMPUHHBIE). [TonykupHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a03ameB: TpaHHIb], a03alHBIA  OTCTYIN, WHTEpBA,
BbIpaBHUBaHMe. [lapameTpsl cTpanunel. CtriieBoe (hopMaTupOBaHUE.
CrpykTypupoBanue HH(OPMAIMM C IOMOIIBIO CIMCKOB M TaOJIMII.
MmuoroypoBHeBble crnucku. JloOaBneHue Tabnuil B TEKCTOBBIE
JOKyMEHThl. BcraBka u300pakeHMI B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wn300paKeHUH TEKCTOM. BkitoueHHe B TEKCTOBBIN
JTOKYMEHT Juarpamm, (GopMmys, HyMEpalud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U APYI'UX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu penakTUpoBaHUsS TpadUUecKUX OOBEKTOB, B TOM YHCIIE
nudpoBeXx doTorpaduii: HM3MEHEHHWE pa3Mmepa, 0O0pe3Ka, IOBOPOT,
oTpakeHHe, pabora ¢ obnacTsMu (BbIICICHHE, KOMTUPOBAaHUE, 3JIMBKA
I[BETOM), KOPPEKIUs I[BeTa, SPKOCTH M KOHTPACTHOCTU. BekTopHas
rpaduka. Co3qaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO TMpolleccopa WM JAPYTUX MporpaMM (TMPUITOKEHHH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

[ToaroroBka MynbTUMeIUNHBIX Npe3eHTaunid. Cnaiin. Jlo6aBieHue Ha
claij Tekcta M m300pakeHwil. PaboTa ¢ HECKOIbKMMH craiiiaMu.
JloGaBrieHne Ha CclIaiJl ayauoOBU3YyaJbHBIX JaHHBIX. AHUMAaIUA.

I'mnepcceslinku

4.4

4.5

Tunsl TaHHBIX B slUEHKax AIEKTPOHHOW Tabnuibl. PenakTupoBaHue u
dbopmaTtupoBanre Tabimi. BcerpoeHHble (QYHKIIMKA IS TOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI W CpPEIHEr0 apu(pMETHYECKOTO.
CopTupoBKa JaHHBIX B BbIJCICHHOM jauanaszoHe. lloctpoenue
auarpaMMm  (THCTOrpamMma,  KpyroBas — JuarpaMma,  ToudeyHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn mnpu

konupoBaHuu. OTHOCUTENbHAS, A0COMIOTHAS U CMEIIaHHAs aJpecaltus

VYcoBHBIE BBIUUCIECHUS B AJIEKTPOHHBIX Tabnumax. CymMMUpoBaHUE U
MOACYET 3HAYEHHH, OTBEYAIOIIMX 3aJlaHHOMY YycioBuio. OOpaboTka
OonpIUX  HAOOpOB  JaHHBIX. UYHWCICHHOE MOJACIMpPOBAHUE B

ANEKTPOHHBIX TAOIHIIAX




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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