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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 (CTpaHU1Ia, ab3all, CTPOKa, CI0BO, CHUMBOJI).

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



CrpykTypupoBanue HH(pOpPMAIMM C MOMOLIbIO 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 mnpaBonucanusi. PaccrtanoBka mnepeHocoB. ['omocoBoit BBoa TekcTa. OnNTUYecKOe pacrno3HaBaHWE 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 uucie HU(GPOBBIX (oTorpaduil: n3MeHeHHe pa3Mepa, oO0peska, 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 JOKYMEHTBI.

MyJabTHMeIUIHBIE TIPe3eHTALMU

[ToaroroBka MynbTUMEIUITHBIX npe3eHTanuil. Crnaiif. /lo0aBineHue Ha ciaii]l TekcTa U u300paxeHuil. PaboTta ¢ HECKONbKUMU CcllaliJaMH.

JloGaBieHue Ha clail] ayJJMOoBU3yalbHBIX JaHHBIX. AHUManMs. [ unepcehuKy.

8 KJIACC

TeopeTnueckne 0ocHOBbI MHGOPMATHKHU

Cucrembl cuucjIeHust

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

Pumckas cucrema cuncieHus.

JIBonunas cucrema cunciienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024 B qondHyro cucremy cuucieHus. BoceMepnuHnas cucrema
cuncienus. [lepeBoa umcen M3 BOCBMEPHUUYHOW CHCTEMBI B JIBOMUHYIO U JIECATHUHYIO cHUCTeMbl UM oOpaTHo. lllecTHamnarepuuHas cuctema
cuucnenus. [lepeBoa uncen U3 mecTHaALATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U AECATUUHYIO CUCTEMBI U 00paTHO.

ApudmeTrnueckue onepanuy B IBOUYHON CUCTEME CUHCIICHUSI.

JIeMEHTBhI MATEeMAaTH4YECKOM JIOTUKHU

Jlornueckue BbIcKa3biBaHUs. Jlornueckue 3Ha4eHMs BBICKA3bIBAHUI. DJIEMEHTAPHBIE U COCTABHBIE BBICKAa3bIBaHMsI. Jlornueckue onepanuu:
«» (KOHBIOHKLHUS, JIOTHYECKOE YMHOXXCHME), «HMIN» (IU3IBIOHKIMS, JOTMYECKOe CIOXKEHHE), «He» (Jlorudeckoe oTpuianue). [Ipuopurer
jJoruyeckux ornepauuil. OnpeneneHue HCTUHHOCTU COCTaBHOTO BBICKA3bIBaHMS, €CJIM M3BECTHBI 3HAYEHMsS] MCTUHHOCTH BXOJALIMX B HETO
JJIEMEHTApHBIX BbICKa3biBaHWi. Jlormdeckue BbIpakeHus. [IpaBuiia 3amucu JIOTHYECKUX BhIpakeHWU. [locTpoeHne TabmMIl 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 JICJICHHUS.

BerBnenus. CoctaBHbIE YCIOBHS (3aMMCh TOTUYECKUX BBIPAKEHUM HA M3Y4aeMOM S3bIKEe MpOorpaMMUpoBanHus). HaxoxaeHrne MUHIMYMa U
MaKCcUMyMa M3 JBYX, TPEX U YETBHIPEX uncen. Perenne KBaipaTHOTO ypaBHEHUS], UMEIOLIErO BEIIECTBEHHbIE KOPHHU.

Juanorosas oTja/iKa porpaMm: MoOIIaroBO€ BHIIOJHEHHUE, IPOCMOTP 3HAYEHUM BETMYMH, OTIaJ0YHbIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[Hukn ¢ ycnoBuem. Anroput™ EBkinia nis HaxokJeHUS HaMOOJbIIEro oOIIero NeauTeNs ABYX HaTypalbHBIX 4ucelsl. Pazouenue 3amucu
HATYpaJIbLHOTO YHCTIa B MO3UIIMOHHOW CUCTEME C OCHOBaHHEM, MEHBIIIUM WK paBHBIM 10, Ha OTAETBHBIC TUPHL.

Hukn ¢ nepeMeHHON. ANTOpUTMBI TPOBEPKH JACIUMOCTH OJHOIO LIEJIOTO YKCiia Ha APYroe, IPOBEPKH HATYypalbHOTO YKCIia HAa IPOCTOTY.

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) TmepeMeHHble. [locumBombHast oOpaboTka cTpok. I[logacuér yacToTh
MOSIBJICHUSI CUMBOJIA B CTpOKe. BecTpoeHnspie GyHKIMM 171 00pabOTKH CTPOK.

AHaJM3 AJITOPUTMOB

OmnpeneneHre BO3MOXKHBIX pPe3ylIbTaTOB padOTHI ajlropuTMa MpPU JaHHOM MHOXKECTBE BXOJHBIX JaHHBIX, OMpPEIEIeHHE BO3MOXKHBIX
BXOJHBIX JAHHBIX, MPUBOAIINX K JAHHOMY PE3yJIbTaTy.



9 KJIACC

IHu¢posas rpaMOTHOCTH

I'no6anbHas cerb UHTEpHET M cTPpaTerun 0e30MacHOro NOBeJAeHUA 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).

[TonstTre 006 wMHGOPMAIMOHHON 0e30macHOCTH. YTPo3bl WH(GOPMAIMOHHON 0€30MacHOCTH MpU padoTe B TIOOATBHON CETH M METOJIBI
npotuBojeiicTBus uM. IIpaBuina 6ezonacHoi ayreHTHGUKanuu. 3amura Ju4Hoi nHpopmarnu B HTepHeTe. be3zonacHble cTpaTeruu noBeieHus B
Wntepnere. [Ipenynpexaenue BoBI€UEHUS B IECTPYKTUBHBIE U KPUMHUHAIIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KMOEpOYyUIMHT, (PUILHMHT U Apyrue
bopmsr).

Pabora B uH(OpMaLIMOHHOM IPOCTPAHCTBE

Bunsl nestenbHocTH B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE CEPBUCHI (IIOYTOBas Cilyxk0a, BUIEO-KOH(EPEHI-CBA3b U
ApyTHUE), CIIPaBOYHbIE CIYXKObI (KapThl, paCUCaHUs U JPYTUE), TOUCKOBBIE CIYXKOBbI, CITy>kObl 0OHOBIIEHHS IPOIrPAMMHOI0 00eCIIeYeHus U Ipyrue
ciryk0b1. CepBHCHI TOCYIapCTBEHHBIX yciyr. O0naunbie XpaHuiuiia faHHbX. CpeacTBa COBMECTHOM pa3pabOTKH TOKYMEHTOB (OHJIANH-0(UCHI).
[Tporpammuoe oOecrieueHne Kak BeO-CEpBHUC: OHJIATHOBBIE TEKCTOBBIEC U rpaduuecKue peaakTopsl, Cpebl pa3padOTKU IPOTPaMM.

Teopernueckue 0CHOBbI HH(POPMATHKH

MoaeaupoBaHue Kak MeTOJ MO3HAHUS

Mopnens. 3agauu, pemaeMble ¢ IOMOIIbI0 MojenupoBanus. Knaccudukanuu Moneneil. MarepuanbHble (HaTypHbIE) U UHGOPMAMOHHbBIE
Mojiend. HenpepbIBHBIE U TUCKpeTHBIE Mojaenn. MMurtanmonusie moaenu. Urposeie Moaenu. OneHKa aJeKBaTHOCTH MOJICITH MOICITUPYEMOMY
O00BEKTY U LEJISIM MOJIETUPOBAHMSL.

Tabnuunsie Mozenu. Tabnuua kak npeacTaBlIeHUEe OTHOIICHUS.

baser nannbrx. OT60p B TaOMUIIE CTPOK, YAOBIETBOPSIONINX 33IaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pedbpo, nyts. OpreHTHpOBaHHbIE U HEOpUEHTUpOBaHHbIE rpadsl. [lnHa (Bec) peOpa. BecoBas matpuua rpada. JnuHa
NyTH MeXAy BepuHamu rpada. [lowck ontumanbHoro mytu B rpade. HawanmpHast BepiminHa (MCTOYHMK) M KOHEYHAs BepUIMHA (CTOK) B
OpPHEHTUPOBAHHOM rpade. BrruricieHne koim4ecTBa myTel B HaIpaBJIEHHOM allMKJINYeCKOM rpade.

Hepero. Kopens, BepmmHa (y3ein), 1uct, pedpo (ayra) aepesa. Beicora maepea. [lomnepeso. [Ipumeps! ucnons3oBanus nepesbeB. [lepedop
BapHaHTOB C TIOMOIIIbIO JIepeBa.

[Tonatne MatemaTuyeckoi Mojenu. 3aaayd, pellaeMble C MOMOIIbI0 MaTEeMAaTH4YEeCKOTro (KOMIBIOTEPHOIro) MojenupoBanus. Orinyue
MaTeMaTHYeCKOM MOJIeNN OT HATYPHOU MOJIENIU M OT CJIOBECHOT'O (JIUTEPATypHOTr0) ONMUCAHUS 00BEKTA.

Ortanbl KOMITBIOTEPHOTO MOJENUPOBAHUS: IIOCTAHOBKA 3a/ayd, IOCTPOCHHE MaTeMaTH4YeCKOW MOJENH, MpOrpaMMHas pean3alus,
TECTUPOBAHUE, MPOBEICHNE KOMIIBIOTEPHOTO AKCIIEPUMEHTA, aHAJIU3 €r0 Pe3y/IbTaTOB, YTOUHEHUE MOJIEIH.



AJITOPUTMBI H IPOTPAMMHPOBaHHe

Pa3paboTrka ajiropuTmMoB M NporpamMm

Paz6buenue 3amaun Ha noxazagauu. CocTaBieHHE AJITOPUTMOB U MPOTPaMM C HMCIIOJIb30BAaHHEM BETBIIEHHM, LIMKIOB U BCIIOMOIaTEIbHbBIX
aJITOPUTMOB IS yIIpaBJIEHUs HcIloNHUTENeM PoOOT nim ApyrumMu HCIOTHUTENSAMHU, TAKUMHU Kak Yepenaiika, YepTEXHUK U IpYTUMHU.

TaOnuunble BenmuuuHbI (MaccuBbl). OngHOMepHble MaccuBbl. COCTaBlI€HHME M OTJIA[Ka MPOrpamMM, PEAM3YIOLIUX THUIIOBBIE AJTOPUTMBI
00pabOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM M3 53bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlxonbHbIi
AnroputMudeckuil SI3bIK): 3allOJIHEHME YKMCIOBOTO MACcCHBA CIy4YailHBIMM YMCIAMH, B COOTBETCTBUHM C (POPMYJION MM IyTEM BBOAA YMCEI,
HaXO0XKJICHUE CYMMBbI 3JIEMEHTOB MaCCHBA, JMHEHHBIN MOUCK 33/laHHOIO 3HAUYEHUS B MACCHBE, IOJCUET 3JIEMEHTOB MAacCHUBA, YJOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBMIO, HaXOKJE€HHE MUHUMAJIbHOIO (MAKCUMAJIbHOT0) 311eMeHTa MaccuBa. CopTHpOBKa MaccuBa.

O0paboTka NOTOKA JAHHBIX: BBIUMCIEHUE KOJIMYECTBA, CyMMBbI, CPEAHET0 apu(PMETUUECKOT0, MUHUMAJIbHOIO U MAKCUMAaJIbHOTO 3HAUEHUS
3JIEMEHTOB MOCJIE0BATEIbHOCTH, YIOBJIETBOPSIOLINX 33/1aHHOMY YCIOBHIO.

Yunpagsiaenue

VYnpasnenue. Curnan. O6paTtHas cBs3b. [lonydueHue cUrHaIOB OT HU(POBBIX TATUYMKOB (KacaHUs, paCCTOSHHS, CBETa, 3ByKa M JIPYToro).
[Ipumeps! Hcrionb30BaHUs MPUHIMIA OOpAaTHOM CBS3U B CHUCTEMax YIPaBJIEHUS TEXHUYECKHMHU YCTPOWCTBAMU C IMOMOUIbIO JAATYUKOB, B TOM
qucie B pOOOTOTEXHHUKE.

[Tpumepsl poOOTH3MPOBAHHBIX CHUCTEM (CHCTEMa YIpPABICHMs [BUKEHHEM B TPAaHCIOPTHOM cHUCTeMe, CBapoudHas JIMHUSA aBTO3aBOJA,
aBTOMaTU3MPOBAHHOE YIpPaBJIEHUE OTOIUIEHUEM JIOMa, aBTOHOMHAsl CUCTEMa YIIPABICHHSI TPAHCIOPTHBIM CPEJCTBOM M JIPYTUE CUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIIBI

[Tonatue 00 37EeKTPOHHBIX TabMUIAax. TUMBI TaHHBIX B SUelKax 3JeKTPOHHOW TaOnuibl. PenakTupoBaHue u (GopmaTtupoBaHHe TaOJIMII.
Berpoennble QyHKIMM Ul MOMCKAa MakCUMyMa, MHHMMYMa, CyMMBI U cpeaHero apugmernyeckoro. COpTHPOBKA JaHHBIX B BbIIEIEHHOM
nuanasone. [loctpoenue quarpamMm (TUCTOrpamMma, KpyroBas JuarpaMmma, ToUedHas fuarpamma). Beibop tumna nuarpammsl.

[TpeobpazoBanue GpopmMy: npu kKonupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS U CMEIIaHHAas aJpecalius.

VY CIIOBHBIE BBIUMCIIEHUS B AJIEKTPOHHBIX Tabmumax. CyMMHUpOBaHUE U MOACUYET 3HAYCHUH, OTBEUAIOIIMX 33JaHHOMY ycioBuio. O6paboTka
6onbIIMX HAOOPOB JaHHBIX. YHCIEHHOE MOJIETUPOBAHUE B AJIEKTPOHHBIX TaOIUIaX.

HNHpopManMOHHBIE TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

Ponb nHOpMaLIMOHHBIX TEXHOJIOTUH B pa3BUTHH SKOHOMHMKH MHpPA, CTpaHbl, peruoHa. OTKpbIThie 00pa3oBaTebHbIE PECYPCHI.

ITpodeccun, cps3aHHble ¢ MHPOPMATUKOM W MHMOPMALMOHHBIMU TEXHOJOTMAMHU: BeO-Tu3aiiHep, MpOrpaMMHCT, pa3pabOTUMK MOOUIIBHBIX
NPUIIOKEHUH, TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOT0 0OeCIIeueH s, CIISIUATUCT M0 aHATU3Y JaHHbIX, CHCTEMHBIN a]MUHUCTPATOP.



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 00I1ero oopazoBaHus y o0yvaromerocss OyayT copMUpOBaHbl 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'O OOIIeCcTBa, BlaJicHUE JOCTOBEPHOM MH(pOpMaLel 0 NepeoBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHUSX B
obnacti HMHGOPMATUKM M HUHPOPMALMOHHBIX TEXHOJOIMH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSAX O LU(POBOH TpaHchopManuu
COBPEMEHHOI'0 00I11eCTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OpHEHTAIMs] Ha MOpaJIbHbIE [ICHHOCTU M HOPMBI B CUTYAIMsIX HPAaBCTBEHHOTO BBIOOPA, TOTOBHOCTh OLIEHUBATh CBOE MMOBEIEHUE U MOCTYIIKH,
a TaKKe MOBEIEHUE M MOCTYNKU JIPYTUX JIIOJIeH ¢ MO3MIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS IMOCIEACTBUI MOCTYIIKOB,
aKTHBHOE HETIPUSITHE aCOIMAIBHBIX MOCTYIKOB, B TOM 4rcie B IHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTAaBICHUE O COLMAIBHBIX HOPMAX M MPaBUIIaX MEKIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE, B TOM YHCJIE€ B COLIMAIBHBIX COOOIIECTBAX,
coOto/IeHre MpaBUi O€30MacHOCTH, B TOM YHCIE HaBBIKOB OE€30MAaCHOrO IMOBEJIEHUs B MHTEPHET-Cpelle, TOTOBHOCTh K Pa3HOOOpPa3HOIl
COBMECTHON JESTEIbHOCTH IIPU BBINOJIHEHWU Y4YEOHBIX, [I0O3HABATEIbHBIX 3aJad, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHHE K
B3alMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B IpOLIECCE 3TOM yueOHOW AESITeNbHOCTH, TOTOBHOCTh OLIEHHWBATH CBOE MOBEACHHUE U MOCTYIKH CBOUX
TOBApHILEH C MO3UIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUIN MOCTYIIKOB,;

4) HeHHOCTell HAYYHOI0 MO3HAHUA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUYECKUX MpeJICTaBlIeHUid 00 wuHopManuu, HHPOPMAIMOHHBIX Mpoleccax U HH(OPMALHOHHBIX
TEXHOJIOTUSX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKU U COCTABJISIONIMX 0Aa30BYIO OCHOBY JIs
MOHUMAaHMSI CYITHOCTH HAyYHOH KapTUHBI MHpA;

UHTEpeC K OOYYEHHUIO U TO3HAHUIO, JIHOOO03HATENBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K €aMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH ¥ YPOBHS 00yYEHUS B JAIbHEHIIEM;

OBJIaJICHHE OCHOBHBIMHU HaBBIKAMU MCCIIEIOBATEIbCKOW NEATEIbHOCTH, YCTAHOBKA HAa OCMBICIEHHE OIbITa, HAaONIOJAEHUN, MOCTYIKOB U
CTpEMJICHHE COBEPIIEHCTBOBATH IMTYTH JOCTHXKEHUS MHIMBHUIYaIbHOTO ¥ 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 NpaBUJI OOIIECTBEHHOTO MOBEAEHU, (POPM COLMaIbHON KU3HU B TPYIINAaX U COOOIIECTBAX, B TOM YUCIIE CYIIECTBYIOIUX B BUPTYaIbHOM
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 —
MMO3HAaBATCIIbHBIMHA, KOMMYHUKATHBHBIMHU, PCTYJIATHBHBIMU.

Ilo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornueckue AeHcTBHSA:

YMEHUE ONpPENeNaTh TOHATHS, CO3JaBaTh OOOOIICHHS, yCTaHABJIMBATh aHAJOTHHU, KIACCU(PHUIIMPOBATH, CAMOCTOSTEIHLHO BHIOMpATH
OCHOBaHUSI U KPUTEPUU ISl KIACCHU(PUKALUU, YCTAaHABIMBATh MPUYMHHO-CIEICTBEHHBIC CBS3M, CTPOUTH JIOTHYECKHE PACCYXKACHHS, 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 TTO3HABATEIHHBIX 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 Mpejiararh miaH €€ U3BMEHEHUS;

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

OOBSICHATh MPUUYUHBI JIOCTIKEHUS (HEAOCTIXKEHUS) Pe3yNbTaTOB HHGOPMAIMOHHOW JESATENbHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY
OMBITY, YMETh HaXOJAUTh MMO3UTUBHOE B IPOU3OLIEAIICH CUTYyalluH;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHUSAM.

IMOLUMOHATbHBIN HHTEJJIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4eJoBeKa, IOHUMATh MOTHBBI U HAMEPEHUS IPYTOro.

IIpunsTue cedst m APpyrux:

OCO3HABaTh HEBO3MOXKHOCTh KOHTPOIUPOBATH BCE BOKPYT JaK€ B YCIOBUSAX OTKPBITOTO JOCTYIA K JTFOOBIM 00BEMaM HHPOPMAITHH.



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, «TIepeada HHPOPMALIUN,;

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

CpaBHUBATh JUIMHBI COOOIICHHMI, 3aTTMCAHHBIX B Pa3IMYHBIX aj(aBUTaxX, ONEPUPOBATh CAMHUIIAMH U3MEPEHUS HHPOPMAIIMOHHOTO 00bEMa U
CKOPOCTH Tepe/lau JaHHBIX;

OLICHMBATh U CPABHUBATH Pa3MepPhl TEKCTOBBIX, IPa)UuECKHX, 3BYKOBBIX (hailioB U BUIe0(DaiioB;

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 CIEAYIOIINE YMCHHUS:

MOSICHATH HA MIPUMEpaXxX pazInyus MEXy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

3amuChIBaTh W cpaBHUBATh Ienble yucia or 0 m1o 1024 B pa3auyHBIX MO3MIIMOHHBIX CHCTEMaxX CUMCIEHUs (¢ ocHOBaHUAMH 2, 8, 16),
BBITNIOJHATH apu(MeTHYECKUE ONepaluy HaJl HUMU;

PacCKpbIBAaTh CMBICII MIOHATUI «BBICKA3bIBAHUEY, «JIOTHUYECKAsL ONEPALUs», «IOTHYECKOE BBIPAXKECHUEY;

3aMUChIBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM JU3IBIOHKIIMU, KOHBIOHKIIUN U OTPULIAHUSA, ONPEAENATh UCTUHHOCTh JIOTUYECKUX
BBIPQXEHUH, €CIIM U3BECTHBI 3HAYEHUSI HCTUHHOCTH BXOJAIIMX B HErO EPEMEHHBIX, CTPOUTH TaOJIMIbI UICTUHHOCTHU AJIS1 JIOTHUYECKUX BBIPAKECHUIA;

PacKpbIBaTh CMBICI MOHATUN «UCIOTHUTEINbY, «aJrOPUTM», «IIpOrpamMmay, MOHUMas PasHUIly MEXIY YIOTpeOIeHHeM 3TUX TEPMUHOB B
OOBIICHHOW peur U B MHPOPMATHKE;

OMUCHIBATh AITOPUTM PEIICHUS 33/1a4l PA3TMYHBIMU CIIOCOOAMH, B TOM YHCIIE B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO M HAa KOMIIBIOTEPE HECIIOKHBIE aTOPUTMBI C MCIOJIH30BAHUEM BETBJICHHI U IUKIIOB AJIS YIpPaBICHUS
HCIIOTHUTEIISIMH, TAKUMU Kak Pobot, Uepenarmika, YepTEXHUK;

WCIIO0JIb30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3TUYHBIX TUIIOB (YHCIOBBIX, JOTUYECKUX, CHMBOJIBHBIX), @ TAKXKE COACPIKAIIUE UX BBIPAKEHUS,
KCII0JIb30BaTh ONEpaTop MPUCBAaUBAHMUS;

UCIOJIb30BaTh MPU pa3zpaboTKe MporpamMM JIOTUYECKUE 3HAYCHHUS, OTIEPAlU U BBIPAXKEHUS C HUMU;

AQHAIM3UPOBATH MPEAJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE€ ONPEAEIIATh, KAKHE Pe3yabTaThl BO3MOXKHBI IPH 33JaHHOM MHO>KECTBE UCXOIHBIX
3HAYCHUI;

CO3/1aBaTh M OTJIAXKMBATh IPOrpaMMbl Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#, lllkonbHblil
AnropuTMUYeCKUi SI3BIK), pean3yrolre HeCI0KHbIE aITOPUTMBI 00paOOTKH YUCIOBBIX JAHHBIX C HCTIOJIB30BAHUEM ITUKIIOB U BETBJICHHI, B TOM
qHCclie pealu3yIolue MPOBEPKY JEIMMOCTH OJHOTO LIEJO0r0 YKcia Ha APYroe, MpoBEepKy HATYpaIbHOTO YKCIA Ha IPOCTOTY, BbIIEICHUS IUdp U3
HaTypaJbHOT'O YUCIA.

K xonity o0yuenus B 9 kiiacce y o0ydaromnierocst 0yayr copMUpOBaHbI CICIYIONTUE YMEHHUS:

pa3duBaTh 3ajauyd Ha I0J33Ja4d, COCTABIATH, BBINOJHATH BPYUYHYIO M Ha KOMIIBIOTEpE HECJIOXKHBIE aJTOPUTMBI C HCIIOJIb30BAaHHEM
BETBJICHUH, IMKJIOB U BCIIOMOTaTEJIbHBIX AJITOPUTMOB JUIs YIIPABIECHUS HUCIIOIHUTEIIMH, TaKUMH Kak Po6oT, Uepenarka, YepTéxXHUK;

COCTaBJIATh M OTJIAXKUBATh MPOrPaMMBbl, pEaM3YIOLUIUEe TUIIOBbIE AaITOPUTMbI OOPAOOTKM UHCIIOBBIX IOCJIEOBATEIbHOCTEH WIIN
OJTHOMEPHBIX YHCIIOBBIX MACCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CyMMbI MJIM KOJMYECTBA 3JIEMEHTOB C 3a/laHHBIMH CBOMCTBAMHU) Ha OJHOM
n3 A3bIKOB IporpamMMmupoBanus (Python, C++, Ilackains, Java, C#, llIkonbHbIN AroputMudeckuil S3pIk);

pacKpbIBaTb CMBICI TOHATHH «MOJENbY», «MOJEIMPOBAHUE», OMNPEIENATh BUABl MOJENEH, OLCHMBATh aJE€KBAaTHOCTb MOZEIU
MOJIETTUPYEMOMY OOBEKTY U LEJISIM MOAECITUPOBAHNUS;

MCIO0JIb30BaTh Ipadbl U JepeBbs ISl MOAECIUPOBAHUS CUCTEM CETEBOM M MEPAPXUUECKON CTPYKTYphI, HAXOUTh KpaTyailiuii myTh B rpade;



BEIOMpATh CIOCOO MPEACTABICHUS JTaHHBIX B COOTBETCTBHM C IIOCTABJIICHHOHW 3amadeid (TaOnuIbl, CXEMBbI, rpaduKd, TUarpaMmbl) C
HCIOJIb30BAaHUEM COOTBETCTBYIONIUX IMPOTPAMMHBIX 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 M MPUMEHSAThH B AJICKTPOHHBIX TabMUIax GopMysbl Uisi pacdETOB C MCIIOJIB30BAHUEM BCTPOCHHBIX apu(pMeTH4ecKuX (PpyHKIni
(cymmupoBaHUE U MOJCYET 3HAYCHHM, OTBEYAIONIUX 33IaHHOMY YCIIOBHIO, CPEAHEE apru(PMETHIECKOE, MOUCK MAKCHUMAaIbHOTO U MUHUMAIIBHOTO
3HAauYEeHUSs ), A0COTIOTHOM, OTHOCUTENIbHO, CMEIIIaHHOHN aJIpecalluy;

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

WCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM UYHMCJIE€ KOMMYHUKAIIMOHHBIE CEPBHCHI, OOJAaYHbIC XPAaHUJIUIIA JTAHHBIX, OHJIAWH-
MIPOrpaMMBbI (TEKCTOBBIC U TpaUISCKUE PEIAKTOPBI, CPEIbl pa3paboTKH)) B y4eOHOM U TOBCEIHEBHOM EATEIHHOCTH;

MPUBOJIUTH MPUMEPHI HCIOIb30BAHUS T€OMH()OPMAILIMOHHBIX CEPBUCOB, CEPBUCOB IOCYAAPCTBEHHBIX YCIYT, 00pa30BaTENIbHBIX CEPBHCOB
WuTepHera B yueOHOM U MOBCEAHEBHOM IESTEILHOCTH;

WCIIOJIb30BaTh PA3JIMYHBIC CPEICTBA 3aIMTHI OT BPEIOHOCHOTO MPOTPAMMHOI0 00ECIIeUCHHSI, 3alUIIATh MePCOHATBHYI0 HH()OPMALIUIO OT
HECaHKI[MOHUPOBAHHOTO JOCTyNa U €ro MOCIHEACTBUN (pa3riamieHus, MOAMEHBI, yTPaThl JAHHBIX) C y4ETOM OCHOBHBIX TEXHOJOTUYECKHX H
COLIMAJILHO-TICUXOJIOTHYECKUX aCIEeKTOB HCIOIb30BaHus ceTu MHTepHeT (ceTeBas aHOHUMHOCTD, IU(PPOBOI clie/l, ayTeHTUYHOCTh CyOBEKTOB U
PECYPCOB, OMTACHOCTH BPEJOHOCHOTO KOJ1a);

pacmo3HaBaTh MOMBITKH U TPEIyNpeXIaTh BOBJIEUEHHE CeOsl M OKPYKAIOIIUX B JECTPYKTUBHBIE M KPUMHHAJIbHBIE (DOPMBI CETEBOM
AKTUBHOCTH (B TOM YHCJIe KUOSPOYJITUHT, (PUIIUHT).



TEMATHYECKOE IIVTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAIZEMHNYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAKJIOW TEMbI YYEBHOI'O ITIPEIMETA, 1 BO3SMOKHOCTH
HCIIOJIb30OBAHMSI 110 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
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 ITPOTPAMME 34 1 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
Paznea 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 AJrOPHTMOB H MPOTpaMM 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




[Tpunoxenue 1 k paboueii mporpamme

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No KounuecTBo yacos DJIeKTpOHHbIe NN (ppoBbIE Hara
Tema ypoka
n/n B Kourp. IIpakr. o0pa3oBaTe/ibHbIE nnaH dakT
cero
padoTbl  padoThI pecypchl
Komnbprotep — yHuBepcanbHOe 5.09
BBIYMCIIUTEIIBHOE YCTPOMCTBO,
1 aboraromiee 1o nmporpamme. TexHuka 1 bubmmorexa [IOK
P R poTpavive. https://m.edsoo.ru/8al521d2
0€30MacHOCTH U MpaBuiia pabOTHI Ha
KOMIIBIOTEpE
Hcropus u coBpeMeHHbIE TEHIECHIIUN 12.09
2 asBIme[ KOMHII))IOTG OB 1 bubmmorexa [IOK
p P https://m.edsoo.ru/8al523ee
Bxoonaa konmponvnan
[IporpammHoe obecnieuenue 19.09
3 komneroTepa. [IpaBoBas oxpana 1 bubmmorexa [TOK
pa. 1ip P https://m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
4 daiinel 1 manku. OCHOBHBIE OTEPAIMHU C ! bubaunorexa [IOK 26.09
daitnamMu 1 mankamu https://m.edsoo.ru/8al52a74
5 ApxuBanus nansbeix. Mcnons3oBanue | bu6mmoreka [IOK 3.10
[IpOrpaMM-apXUBaTOPOB https://m.edsoo.ru/8al52cfe
6 KommbroTrepasie BUpYCHI U 1 bubnmoreka [JOK 10.10
AHTUBUPYCHBIE IPOrPaAMMBI https://m.edsoo.ru/8al152f74
7 Komnerorepnsie cetu. [Tonck | bubmuorexa [IOK 17.10
uHpopmanuu B ceTd MHTepHET https://m.edsoo.ru/8a153244
CepBHUCH HHTEPHET-KOMMYHHUKAITHH. 24.10//
8 Cei)eBoﬁ 3TI/IKCI’)F Cr aTerZZ 6e301acHOro 1 Bubnrorexa LIOK
P https://m_edsoo.ru/8al 53460
noseneHus B Iarepuere
9 Nudopmanus u nanubie 1 bu6mmoreka [IOK 7.11




https://m.edsoo.ru/8a161966

10 NHudopmanimoHHbIE MPOIECCHI bubmmorera [JOK 14.11
pmatt pott https://m.edsoo.ru/8al6le2a
1 Pa3znooOpa3zue S3b1K0B U anaBUTOB. bubnmoreka [JOK 21.11
EcrecTBenHbIe 1 hOpMaTIbHBIE S3BIKH https://m.edsoo.ru/8al61fec
17 JiBonunslii andasut. [IpeobpaszoBanue Bubarorexa [IOK 28.11
Tr000ro angaBuTa K JBOUYHOMY https://m.edsoo.ru/8a162186
13 [IpencraBienue JaHHBIX B KOMIIbIOTEpE bubnunoreka [JOK 5.12
KaK TEKCTOB B JJBOMYHOM aji(aBUTE https://m.edsoo.ru/8a162316
14 Enuauier usmepeHus: nuadopmauu u bubmuoreka [JOK 12.12
CKOPOCTH NEpeIauu JaHHbIX https://m.edsoo.ru/8a16249c¢
15 Koauposanue TekcToB. PaBHOMEPHBIE U bubmmoreka [IOK 19.12
HEPABHOMEPHBIE KOJbI https://m.edsoo.ru/8a1625f0
16 JlexonupoBaH#e COOOIICHU. 26.12//
Nudopmannonnbrit 00bEM TEKCTa
17 [{udpoBoe npeacTaBieHrne HEMPEPHIBHBIX bubnuotexa [JOK 16.01
JaHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Onenka 23.01
18 nH(popMaIrmoHHOT0 00BEMA TpaduuecKuX bubmorera [JOK
pMatt P https://m.edsoo.ru/8al1629ec
JAHHBIX JIJIS1 paCTPOBOTO M300paKEHUS
19 KomihoBaIe 3BVKA bu6mmorexa [IOK 30.01
AP ye https://m.edsoo.ru/8al 62072
20 Peseprubiit ypok «KonTponasHas pabora bubnmoreka [JOK 6.02
no teme "[Ipeacrasnenue nabopmaru' https://m.edsoo.ru/8a162d02
TeKkcToBBIE JOKYMEHTBI, UX BBOJ U 13.02
21 €JaKTUPOBAHHUE B TEKCTOBOM bubmmorexa [IOK
el p https://m.edsoo.ru/8al62e7e
nporeccope
” DopMaTUPOBAHUE TEKCTOBBIX bubnuoteka [JOK 20.02
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
23 [TapameTpsl cTpanuipl. CHIUCKA U bubnuorexa [JOK 27.02




TaOJIULIBI

https://m.edsoo.ru/8a1632d4

24 BcTaBka HETEKCTOBBIX 0OBEKTOB B | bubmuorexka [JOK 6.03
TEKCTOBBIE JIOKYMEHTHI https://m.edsoo.ru/8al632d4
NHuTtemiekTyanbHble BO3MOKHOCTH 13.03

25 COBPEMEHHBIX CHCTEM 00pabOTKH 1
TEKCTOB

26 O06o001menne 1 cucTeMaTu3alys 3HaHuH | bubnmnorexa LIOK 20.03
110 TeMe «TeKCTOBBIE JOKYMEHTHD) https://m.edsoo.ru/8al635¢c2

7 I'paduueckuii penakrop. PactpoBsie | bubnunoreka [JOK 27.03//
pUCYHKH https://m.edsoo.ru/8a163874

’8 Onepaiuu peIaKTHPOBAHUS ! bubaunorexa [IOK 10.04
rpagudecKkux 00bEKTOB https://m.edsoo.ru/8a1639d2

29 Bexropias rpaduxa 1 bubmuoreka [JOK 17.04

https://m.edsoo.ru/8a163b30

30 O06o0011eHe U cUCcTeMaTU3alus 3HaHUN | bubmmorexa [IOK 24.04
no teme «KomnbrotepHas rpadukay. https://m.edsoo.ru/8a16404e

31 PeseprHbiit ypok. O600IIEHNE ! bubmmoreka [IOK 1.05
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/8a164828

3 [TonroroBka MyJIbTUMEANITHBIX | bu6nuorexa [IOK 8.05
IIPE3EeHTalNuN https://m.edsoo.ru/8a1642c4

13 JloGaBieHne Ha claii] ay JMOBU3yaTbHBIX | bubnuorexa [JOK 15.05
JaHHBIX, aHUMalUU U TUIIEPCCHUIOK https://m.edsoo.ru/8a164472
O00011eHne 1 cucTEMaTU3aINs 3HAHUI 22.05

. bubnuorexa [JOK
34 1o reme «MyJbTUMEANITHBIE 1
https://m.edsoo.ru/8a164652
Mpe3eHTaI
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




8 KUIACC

DJIeKTPOHHbIE U(POBLIE Hara
No KoaudecTBo 4acoB o0pa3oBaTe/ibHbIE
Tema ypoka
n/n pecypcsl
Kontp. IIpakr. naaH aKT
Bcero P paKt ¢
padoThl  padoThI
| Heno3unuoHHbIE U TO3ULIMOHHBIE 1 Bu6mumoteka [JOK 2.09
CHUCTEMBI CUUCIICHUSA https://m.edsoo.ru/8al1649e0
2 PasBepnytas popma 3amucu yncia 1 bubmorexa LIOK 0.02
pHYT p https://m.edsoo.ru/8al64ba2
JIBon4Hasi cucTeMa CUMCIICHHUS. 16.09
3 ApudmeTrdeckue ornepanuu B 1 buGnuorexa [IOK
proMeED P hitps://m.edsoo.ru/3a164d96
JIBOUYHOM CUCTEME CUHCIICHUS
4 BoceMepuunas cucreMa CUHCIEHUS 1 buGnuorexa [IOK 23.00
p hitps://m.eds0o.ru/3a165296
5 [llectHanmarepuynas cucteMa | bu6nmorexa LIOK 30.09
CUMCJICHUS https://m.edsoo.ru/8al6549¢
6 O06o011eHre U cucTeMaTu3alus 3HaHu| | bubmuoteka [IOK 7.10
1o TeMe «CHUCTEMBI CUUCIIEHUS https://m.edsoo.ru/8al6564c
7 Jlornueckue BBICKa3bIBaHUS 1 Bubmiorexa IIOK 14.10
https://m.edsoo.ru/8al657fa
2 Jlormueckue onepanuu «u», «AINA», | but6mmorekxa [IOK 21.10//
«HEe» https://m.edsoo.ru/8al65b56
9 OrmpezierneHre HCTHHHOCTH COCTaBHOTO : bubmorexa LIOK 11.11
BBICKa3bIBaHUA https://m.edsoo.ru/8al65¢f0
10 Ta0nuIbl HCTHHHOCTH 1 18.11
11 Jlornueckue >JI€EMEHTHI 1 buGnnorexa [IOK 25.11
https://m.edsoo.ru/8al65¢94
12 Konmponvnasa paboma 1o teme 1 1 bubmuotexa [JOK 2.12




«DJIeMEHTBI MaTEMaTHISCKOM JIOTUKH

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

13 [Tonstue anropurma. Mcnonnurenu Bu6muoteka [JOK 9.12
AJITOPUTMOB https://m.edsoo.ru/8a17949¢
14 CoiictBa anroput™a. CriocoObI 3aucH bubnuoreka [JOK 16.12
anropuTMa https://m.edsoo.ru/8a179606
15 AJIrOpUTMUYECKasi KOHCTPYKIUS 23.12//
«cienoBanuey. JINHEUHBIA AITOPUTM
AnroputMuyeckas KOHCTPYKLHS 13.01
16 «BETBJICHUE»: ITOJIHAS U HETOJIHAsS
hopmbI
17 ANTOpUTMUYECKAsT KOHCTPYKIIUS bubnnoreka [JOK 20.01
«IIOBTOPEHUEY https://m.edsoo.ru/8a17998a
18 ®opmalibHOE UCTIOIHEHNUE AITOPUTMA bubmrorexa LIOK 27.01
https://m.edsoo.ru/8al79aac
Pa3zpaboTka HECTTOKHBIX AITOPUTMOB C 3.02
19 HCIIOIL30BAHUEM IIUKJIOB JIJIs bubnmorexa LIOK
ynpasieHus: GopMaabHbIMU https://m.edsoo.ru/8al79¢1c
UCIIOJIHUTENISIMU
Pazpa0boTka HECII0KHBIX aJTOPUTMOB C 10.02
20 HCTIOJIb30BAHHMEM ITUKJIOB ¥ BETBJIICHUU bubnuoreka [{OK
U1 yrpaBiaeHUs: GopManbHBIMU https://m.edsoo.ru/8al79¢1c
UCIIOJTHUTENISIMU
21 Brinonnenue anroputMoB bubmmorexa LIOK 17.02
https://m.edsoo.ru/8al7a06a
O06o0011IeHne 1 cucTeMaTu3alys 3HaHu| 24.02
22 1o Teme «VICIoaTHUTENN U arOPUTMBI. bubmmorexa LIOK
https://m.edsoo.ru/8al7al8c
AJTOpUTMUYECKUE KOHCTPYKIIUH
23 SA3p1k nporpammupoBanus. Cucrema 3.03

[IPOrpaMMHUPOBAHUS




24 [Tepemennbie. Oniepatop nNpucBauBaHUs 1 10.03
75 [IporpammupoBaHue JIMHENHBIX | 17.03
AJIITOPUTMOB
26 Pa3paboTtka nmporpamm, coiepkaniiux 1 24.03//
OIepaTop BETBJICHUS
27 JuanoroBasi oTjiaJKa nporpamm 1 7.04
28 Huxn ¢ ycnoBuem 1 14.04
29 LUKt ¢ MepeMeHHoii 1 bubnuoreka [{OK 21.04
https://m.edsoo.ru/8al7ac4a
30 OO0paboTKa CHMBOJIBHBIX JTAHHBIX 1 Bubmiorexa OK 28.04
https://m.edsoo.ru/8al7ad6c
O06o0muieHne 1 cucTeMaTu3amys 3HaHUH 5.05
bubnuoreka [{OK
31 10 TeMeE «SI3bIK TPOrpaMMHUPOBAHUSD) 1
https://m.edsoo.ru/8al7ae8e
[IpoBepounas pabota
PezepBHblit ypok. O6o011eHNE U 12.05
P P . . bubnuoreka [{OK
32 CUCTeMaTH3alusl 3HaHUH U yMEHUH 110 1
https://m.edsoo.ru/8al7b456
Kypcy HHpOpMaTHKHU 8 Kilacca
Ananus anroputmoB. OmnpeneneHue 19.05
33 BO3MOJKHBIX PE3yJIbTaTOB pabOThI 1 bubmuoreka [IOK
aJropuTMa IIpHu 3aJaHHOM MHOXKECTBE https://m.edsoo.ru/8al7afa6
BXOJIHBIX JAHHBIX
AHanu3 anroputmoB. OmnpeneneHue 26.05
34 BO3MOKHBIX BXOOHBIX JTaHHBIX, 1
MIPUBOIAINX K TAHHOMY Pe3ybTaTy
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




9 KUIIACC

DJIeKTpOoHHbIe HU(pPOBbIE

Jara usyyenus

No KoanuyecTBO YacoB o0pa3oBaTte/ibHbIE
Tema ypoka
n/n pecypcsl
Kontp. IIpakr. nnaH aKT
Bcero P paKt ¢
padorbl  padoThI
1 I'mo6anbHas cetb UnTepHer. IP- | bubmmnorexa LIOK 3.09
azpeca y310B. bosbiive nansbie https://m.edsoo.ru/8al7b578
bubnuorexa [JOK 10.09
2 u 0 1
HopMaIonHas 6e30nacHoCTE https://m.edsoo.ru/8al7b690
VYder nousTHS 00 HHPOPMALMOHHOM 17.09
3 0€30IMaCHOCTH MPH CO3JIaHUU | bubmmoreka [JOK
KOMILIEKCHBIX WH()OPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHHII
bubnuotexa [JOK 24.09
4 B n 1
AR AICATEIBHOCTH B CETH VIHTEPHET https://m.edsoo.ru/8al7b8e8
O01ayHbIE TEXHOIOTUH. 1.10
5 Hcnons3zoBanue onmnaitH-oduca mms 1 bubmorexa HOK
A https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O000I11IeHNE U CUCTEMATHU3aIUs 8.10
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 15.10
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06
bubmuorexa [JOK 22.10//
8 Tab € MoJie 1
JITHHRIC MOACITH https://m.edsoo.ru/8al7c04a




PazpaboTka ogHOTAOIMYHOM Oa3bl 5.11
9 naHHbIX. CoCTaBIEHHE 3aIIPOCOB K
0a3e TaHHBIX
I'pad. Becoras maTpuna rpada. 12.11
JlyiviHa yTH MEX]ly BEepIIUHAMU
10 rpada. Beraucnenue koaudyecTra
IyTEl B HAIIPABJICHHOM
AIMKIMYeCKOM Tpade
1 Iepero. [Tlepebop BapruaHTOB ¢ 19.11
MIOMOIIIBIO JiepeBa
bubnuorexa [JOK 26.11
12 MatemaTtuueckoe MOJEIUPOBAHHE
https://m.edsoo.ru/8al7¢c392
13 OTansl KOMIIBIOTEPHOTO bubimmoreka [JOK 3.12
MOJEITUPOBAHUSL https://m.edsoo.ru/8al7c4aa
O06001IeHre U CUCTEMATU3AIIHS 10.12
14 3HaHuil. KonTponpHas pabota o teme bubnuoteka [JOK
«MonenupoBaHue Kak METO]I https://m.edsoo.ru/8al7c¢9c8
MTO3HAHUS
Pa3Ouenune 3amaun Ha 11oa3aaqu. 17.12
CocraBieHre alropuTMOoB U
bu6mmoreka [JOK
15 MPOTrPAMM C UCIOJIb30BaHUEM
. https://m.edsoo.ru/8al7cb12
BETBJICHHH, IIUKJIOB 1
BCIIOMOTaTeJIbHbIX AJITOPUTMOB
bubmuorexa [JOK 24.12//
16 OnHOMEpPHBIE MAaCCHUBBI
https://m.edsoo.ru/8al7cc3e
17 Tumossle anropuT™Mbl 00pabOTKH bubmmoreka [JOK 14.01
MacCHUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuBa 21.01




bu6mmoreka [IOK 28.01
19 O6pab
paboTKa TOTOKA AaHibix https://m.edsoo.ru/8al7d01c
O06o01IeHrne U cUCTeMaTU3AIUS 4.02
20 sHanuid. KoHTposibHas paboTa mo Teme bubnunoreka [JOK
«Pa3paboTka anropuT™MOB U https://m.edsoo.ru/8al7dl1ca
IPOrpaMMm»
91 Vupasnenne. Curnan. O6paTHas bubaunorexa [IOK 11.02
CBSI3b https://m.edsoo.ru/8al7d4d6
22 PoGotu3npoBaHHBIE CHCTEMBI bubmorexa HOK 18.02
https://m.edsoo.ru/8al7d602
DneKTpOHHBIC TaOIUIIBI. THITBI 25.02
. . bubmuorexa [JOK
23 JAHHBIX B sTYEHKAX DIEKTPOHHOM
https://m.edsoo.ru/8al7d710
TaOJIALBI
24 PenaktupoBanue u ¢popmaTupoBaHUE bubnuorexa [JOK 4.03
TaOJINILL https://m.edsoo.ru/8al7d832
Bcerpoennsie KITUH JIJTSI TIOUCKA 11.03
25 MaKEHM a I\TIZITI/I; :[ CYMMBI U bubmorera [JOK
T TMa, EYM https://m.edsoo.ru/8a17d990
CpenHero apupMeTHIecKoro
26 CoptupoBka 1 (pUIbTpanyus JaHHBIX B bubnuoreka [IOK 18.03
BBIJICICHHOM JHama3oHe https://m.edsoo.ru/8al17db70
7 [Toctpoenue auarpamm u rpauKkoB B bubnuoteka [JOK 25.03//
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTeNnbHAsA, a0COIIOTHAS U bubmmoreka [IOK 8.04
CMeELIaHHas aapecauus https://m.edsoo.ru/8al7e2b4
79 VY CIi10BHBIE BBIYHCIICHUS B bubmmnorexa LIOK 15.04
AJIEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al 7e6ba
30 O6paboTka 6onpIIX HAOOPOB bubnmuorexa [JOK 22.04

JaHHBIX

https://m.edsoo.ru/8al7e87c




31 YuclieHHOE MOJEIUPOBAHKE B ! bubaunorexa [IOK 29.04
ANEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATU3AIUS 6.05

. bubnmoreka [JOK
32 3HAHUM MO TeMe «IIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBDY
Poine mHPOPMAITMOHHBIX TEXHOJIOTUI 13.05
33 B Pa3BUTHH YKOHOMUKHM MHPa, CTPaHbI 1 bubmorexa LOK
p pa, CTpatsl, https://m.edsoo.ru/8al7ed54
peruona
Pesepsubiil ypok. O000IIEHNE T 20.05
34 CI/ICTEMaTI/I?,Zp nst HTorc:IﬁIoe 1 bubmorexa LIOK
HL https://m.edsoo.ru/8al7eebc
MTOBTOPCHHE
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME




[punoxenne 2 k pabodei mporpaMme

IHPAKTHYECKASA YACTD 11O NIPEJIMETY «MHO®OPMATHUKA»

7 KIIACC
Ne ni/m Tema npoBepo4HbIX padoT Jara
1 [Ipencrasnenne naGopmanmm 6.02
2
8 KIIACC
Ne ni/m Tema npoBepo4yHbIX padoT Hara
1 DJIeMEHTHI MaTEMaTHYECKON JIOTUKH 2.12
9 KUJIACC
Ne ni/m Tema npoBepo4HbIX padoT Hara
1 MOJIGJ'II/IpOBaHI/Ie KakK METOJI ITO3HAHUI 10.12

2 Pa3paboTka anropuTMoB u nporpamm 4.02




[punoxenne 3 k pabodeir mporpaMme

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
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.: IIpocsemnienne, 2024
3. Hudopmaruka. 9 xnacc: yueonuk / JIJI. bocoBa, A.}O. Bocoa A.1O. — 4-¢. uza.crepeotun.M. : — M.: IIpocsemenue, 2021

METOAUYECKHUE MATEPHUAJIbBI 1JISA 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 KOHTpOoIbHBIE paboTel / JI. JI. Bocora, A. 0. bocoBa u ap. — 4-e. usn., crepeotun.— M.:
[Ipoceemenue, 2021.

3. Uudopmatuka. 8 kiacc : caMmocToATeIbHbIe U KOHTponbHBIe paboTsl / JI. JI. bocoBa, A. FO. bocoBa u ap. — 4-e. u3n., crepeoTun.— M.:
IIpocsemenue, 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
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

IHPOI'PAMMBI
7 KIIACC
Kon
NpoBep-ro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHuA
pe3yJbTara
1 ITo Teme «l{udpoBasi rpaMOTHOCTHY
. [losicHAT, Ha mNpUMeEpax CMBICH MOHATUH «WHpOpPManUs», «MHOOPMAIMOHHBIA Tpormecc», «o0paboTka wuHOpMaIM», «XpaHEHUE
' nH(popMaLuny, «repeaada nHHOpMaLUm»
1.2 [IpuBOIUTE MpUMEPHI COBPEMEHHBIX YCTPOMUCTB XpaHEHUS U Nepeiadl MH(pOpMaliK, CPABHUBATH UX KOJIMYECTBEHHbBIE XaPAKTEPUCTUKU
13 [Tonyyats W uCHONb30BaTh MH(OPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO KOMIIBIOTEpAa M €ro OCHOBHBIX 3JIeMEHTax (mpoleccop,
' orepaTHBHAs MaMsITh, JOJITOBPEMEHHAsI TaMATh, yCTPONWCTBA BBOAA-BHIBO/A)
1.4 CoOTHOCHUTH XapaKTEPUCTUKN KOMIIBIOTEPA € 3aJ]Ja4aMi, PEIIaeMbIMU C €T0 MIOMOILBIO
Ls OpueHTHPOBATbCA B HEPAPXUUECKON CTPYKType (aitioBoil cucTeMbl (3aMUChIBaTh MOJIHOE UMs daiina (karanora), myTh K (aiiny (kaTanory)
' 10 UMEIOIEMYCs OUCaHUI0 (aiIoBOI CTPYKTYPbl HEKOTOPOr0 HH(OPMALIMOHHOTO HOCUTEJIS)
L6 Pabotats ¢ daitioBoii cucTeMol MEPCOHATBHOTO KOMITBIOTEPA C UCIOJIb30BaHUWEM rpaduyeckoro mHTepdeiica: co3naBarh (KOMHUPOBATH,
' nepeMeniaTh, IepeMMEHOBBIBATh, YAAIATh U apXUBUPOBATH (haiiiibl M KATAJIOTH, UCTIOJIh30BaTh AHTUBUPYCHYIO IPOTPaMMY)
Hckats unHpopmanuio B MHTepHeTe (B TOM 4YHcie MO KJIIOYEBBIM CIIOBaM, MO HM300pa)XEHUIO), KPUTUYECKH OTHOCHUTBHCS K HailleHHOH
1.7 nHpoOpManuy, OCO3HABaTh OMACHOCTh JUIA JUYHOCTH M OOIIECTBA PACIPOCTPAHECHHS BPEAOHOCHOW WH(POPMAIMK, B TOM YHCIIE
9KCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa
1.8 [ToHUMAaTB CTPYKTYpPY aipecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUH

1.10 CobOmronate TpeOoOBaHUsA OE30MACHON HSKCIUTyaTallMd TEXHUYECKHUX CPEACTB WH(OOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHMA,




cOOJII0IaTh CETEBOM STHKET, 6a30Bble HOPMBI HH(OPMAIIMOHHON 3TUKU M IpaBa MpHu padoTe ¢ NPUIOKEHUSIMHU Ha JIIOOBIX YCTPOMCTBAX U B

WuTepHere, BHIOMpaATh O€30MacHbIEe CTPATErHH MTOBEJCHUS B CETH

[TpumeHsATH METOABI MPOMUIAKTUKA HETATHUBHOTO BIHMSHUS CPEACTB MHOOPMAIIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHH Ha 37J0POBBE

1.11
10JIb30BATENS
2 ITo Teme «TeopeTrueckue 0CHOBBI HH(DOPMATUKID
51 KoaupoBate u aekonupoBaTh COOOIIECHUS MO 33aJaHHBIM IpaBWJIaM, JEMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB KOAUPOBAHUS
. nHpOpPMAINY Pa3TMYHON IPUPOABI (TEKCTOBOM, rpadUuecKoi, ayano-)
> CpaBHHBATH JUIMHBI COOOIICHMIA, 3aITMCAHHBIX B Pa3IMYHBIX aj(aBUTAX, ONEPUPOBATH CIUHUIIAMU W3MEPEHUSI HHPOPMALIMOHHOTO 00BEMA 1
' CKOPOCTH IepeauM TaHHbIX
2.3 OneHuBaTh ¥ CPaBHUBATH pa3Mephbl TEKCTOBBIX, TpapUUeCKuX, 3BYKOBBIX (hailioB U Buaeodaiiaon
3 [To Teme «MHpOpPMAITMOHHBIE TEXHOIOTHI
31 [IpencraBisTh pe3ynbTaThl CBOEH JEATENBHOCTH B BHJIE CTPYKTYPHUPOBAaHHBIX WJUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIBTUMEIUNHBIX
. MpEe3EHTALNI
8 KIIACC
Kon
MpoBep-Io IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo Teme «TeopeTrdeckue 0CHOBBI HH(DOPMATUKID
1.1 [TosicHATh Ha IpUMepax pa3Inyurs MEX1y MO3UIIMOHHBIMU U HETIO3UIIMOHHBIMU CUCTEMAaMU CUUCIIEHUS
15 3anuchiBaTh U cpaBHUBAThH 1Henble ynciaa or 0 no 1024 B pa3iauuHbIX MO3ULHMOHHBIX CHUCTEMAax CYHCIEHHUs (¢ ocHOBaHMsMH 2, 8, 16),
' BBINOJIHATE apu(pMETUYECKHE ONepaluy HaJl HUIMU
1.3 PackpsIBaTh CMBICT IOHATUI «BBICKA3bIBAHUEY, «JIOTHUECKAS ONEpALIU», «JIOTHYECKOE BBIPAXKECHHUE




3amuceBaTh JTOTHYCCKHUE BBIPpAXKCHUA C HUCIOJB30BAHHUEM JU3BIOHKIWH, KOHBIOHKIUWA U OTpHULAHUA, OIMPECACIIAThE UCTUHHOCTD JIOTUYCCKUX

1.4 BBIPQ)KCHUH, €CIIM W3BECTHHI 3HAUCHHS] WCTHHHOCTU BXOAAIIMX B HETO IMEPEMEHHBIX, CTPOUTH TAOJHUIBI UCTUHHOCTH JUISL JIOTHUECKUX
BBIPAYKECHU I
2 [To Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHUECY
51 PackpbIBaTh CMBICIT MOHITHH «HCIIOTHUTENbY, «AJITOPUTM», «IIPOrpaMMay, IMOHUMAas pa3HUIy MEXKIY YHOoTpeOJIeHHEeM STUX TEPMHHOB B
' OOBIJICHHOH peun U B UHPOPMATUKE
2.2 OrnuchIBaTh aJITOPUTM PELICHUS 3aa4d Pa3IUYHBIMU CIIOCOOAMH, B TOM YHUCJIE€ B BUE OJIOK-CXEMBI
53 CocTaBidTh, BBINOIHITh BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJTOPUTMBI C MCIOJIb30BAHUEM BETBJICHUI U IMKJIOB JJIS YIpaBJICHUS
' UCIIOJTHUTENAMU
y Hcnonb30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3TUYHBIX THIIOB (YUCIIOBBIX, JOTMYECKUX, CHMBOJIBHBIX), & TAKXKE COJIEPIKAIIUE UX BBIPAKCHHUS,
. HCII0JIb30BaTh ONEpaTOp NPUCBAUBAHUS
2.5 Hcnonb3oBate mpu pazpaboTke MporpamMM JIOTUYECKUE 3HAYCHHUS, OTIEPAIlUN U BBIPAKEHUS C HUMH
Y AHanM3UpoOBaATh NPEATOKEHHBIE AITOPUTMBI, B TOM UHCJIE ONPEAEIATh, KAKHE PE3yJIbTaThl BO3MOXKHBI IPU 33JaHHOM MHO>KECTBE MCXOJIHBIX
' 3HA4YCHUI
CozpaBaTh M OTJIAKMBATh MpOrpaMMbl Ha OJHOM M3 s3bIKOB HporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlkonbHbIi
57 AnroputMudeckuit SI3bIK), peaqn3yrolne HeCI0XKHbIe aTOPUTMbI 00paOOTKH YUCIOBBIX JAHHBIX C UCMOJIB30BaHNEM IIUKIIOB U BETBICHUH, B

TOM YHCJIC pCATN3YIONUE MPOBEPKY ACIMMOCTU OAHOI'0O LEJIO0T0 YUCiIia Ha APYroe€, MPOBEPKY HATYPAJIbHOI'0 4MCjia Ha IIPOCTOTY, BBIACICHUA

udp U3 HATYpaIbHOTO YHCIa




9 KIIACCA

Kon
NPoBepP-Io IIpoBepsiemble npeaMeTHBbIE Pe3yJibTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo Teme «lludpoBas TpaMOTHOCTH
1 Hcnonb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHMCII€ KOMMYHHUKAIMOHHBIE CEPBHCHI, OOJIaYyHbIe XPAaHWJIMINA JAHHBIX, OHJIAWH-
' MIPOTrpaMMBbI (TEKCTOBBIEC U TpaduUecKhe pelakToOphl, CPEIbl pa3padOTKN) B yU€OHOH U MOBCETHEBHOM EATETLHOCTH
- [TpuBOANTH TIPUMEpPHI HCIIOJIb30BAaHUS T€OMH(OPMAIIMOHHBIX CEPBHCOB, CEPBHCOB T'OCYJApCTBEHHBIX YCIYT, 00pa30BaTeIbHBIX CEPBHUCOB
' WuTepHera B yueOHOM U MOBCEAHEBHOU JESTENLHOCTU
Hcnonp30BaTh pa3inyHbIE CPENCTBA 3AIMUTHI OT BPEAOHOCHOTO MPOrPAMMHOIO OOECIIEYCHHs, 3alIUIIATh MEPCOHATFHYI0 HH()OPMAIHIO OT
13 HECaHKLIMOHUPOBAHHOTO JOCTYIA U €ro MOCIEACTBUN (pa3riialleHus], TOJAMEHBI, yTPaThl JAaHHBIX) C YIETOM OCHOBHBIX TEXHOJOTUYECKUX U
' COLIMAJIbHO-TICUXOJIOTMYECKHUX aCleKTOB UCII0JIb30BaHUs ceTu MHTepHeT (ceTeBasi aHOHUMHOCTbD, IU(POBOH ciell, ayTeHTUYHOCTh CYObEKTOB
U PECypcoB, OACHOCTb BPEIOHOCHOT'O KOJ1a)
14 Pacrio3HaBaTh MOMBITKM U MPEIYNpPEXJaTh BOBJIEUEHHE ce0sS M OKpYXKAlOIIUX B JIECTPYKTUBHBIE M KPUMMHAIbHbIE (OPMBI CETEBOM
' aKTUBHOCTH (B TOM 4HCJIe KHOEpOYJUIMHT, (PUILINHT)
2 ITo reme «Teopernyeckne 0OCHOBBI UH(HOPMATUKI»
51 PackpbIBaTh CMBICI MOHATUH «MOJEIIBY, «MOJEIMPOBAHUE, ONIPEAEIATH BUIbI MOJIENIEH, OLIEHUBATh aJJIeKBATHOCTh MOJIENIN MOJIETUPYEMOMY
' O00BEKTY U LEJIIM MOJICTUPOBAHUS
22 Hcnonb3oBath rpadbl 1 JepeBbs sl MOACIMPOBAHUS CUCTEM CETEBOM M HEPAPXUUIECKOU CTPYKTYPhI, HAXOIUTh KpaTyaliuii myTh B rpade
3 ITo Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHUEY
31 Pa3OuBarh 3amaun Ha MOJ3a/ayH, COCTaBJAThb, BBIMNOJHATH BPYYHYI0 U HA KOMIIBIOTEPE HECJIOXKHBIE aJTOPUTMBI C HCIOIb30BAaHUEM
. BETBJICHU, LIUKJIOB M BCIOMOTaTEIbHBIX QITOPUTMOB JIJISl YIIPABIECHUS UCTIOTHUTEISIMU
32 CocTaBisTh U OTIAXKUBATh MPOTPAMMBI, PEANTHU3YIOLINE TUIIOBbIE aITOPUTMBI 00PaOOTKN YHCIOBBIX MOCIEI0BATEIBHOCTEN MIIM OJTHOMEPHBIX




YHUCJIOBBIX MAaCCHUBOB (HOI/ICK MAaKCUMYMOB, MUHUMYMOB, CYMMbI UJIM KOJHUYCCTBA 3JICMCHTOB C 3aJaHHBIMH CBOﬁCTBaMH) Ha OJHOM U3

s136IKOB TIporpammupoBanust (Python, C++, Ilackans, Java, C#, llIkonapHBIM ANTOpUTMUYECKHN SI3BIK)

4 [To reme «MHPOpPMAIOHHBIE TEXHOTOTHI)
il Breibupath crioco® mpencTaBieHHs] NaHHBIX B COOTBETCTBHHM C IIOCTABJIICHHOM 3amadeil (TaOiuIbl, CXeMbl, TpaduKH, JAHATPAMMEI) C
' HCIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKU JaHHBIX
42 Hcnonb30Bath 371€KTPOHHBIE TAOMUIIBI 7151 00pabOTKH, aHANIM3a U BU3yaIu3alliy YHCIOBBIX JAHHBIX, B TOM YHCJE C BBIACICHUEM JUana3oHa
. TaOJUIIBI M YIIOPSIOUYMBAHHEM (COPTUPOBKOI) €0 3JIEMEHTOB
Co3znaBaTh W MPUMEHSTH B AJIEKTPOHHBIX TAOMUIIAX (OPMYIBI I PACUETOB C MCIIOIH30BAHUEM BCTPOSHHBIX apU(PMETHUYCCKUX () YHKIUI
43 (cymmupoBaHWe M TOJICYET 3HAYCHHM, OTBEYAIONIMX 33JaHHOMY YCIOBHIO, cpelHee apupMeTH4ecKoe, IMOUCK MAaKCUMAJIbHOTO U
MUHUMAJIBHOTO 3HAYCHHUSI ), A0COFOTHON, OTHOCHTEILHOM, CMEIIIaHHOM aipecaliuu
4.4 Hcnonbs30Bath 37€KTPOHHBIC TAOIHIIBI ISl YUCIEHHOTO MOICIIMPOBAHUS B MPOCTHIX 3a/la4axX U3 Pa3HBIX MPEAMETHBIX 00JacTei




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 [udposas rpaMOTHOCTH
. Kommbrotep — yHMBEpcaabHOE BBIUHMCIUTEIBHOE YCTPOMCTBO, paboTaroliee no nporpaMMe. TUIbl KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHIL,
' BCTPOEHHbIE KOMIIBIOTEPHI, CYIIEPKOMIIbIOTEPBl. MOOUIIbHBIE YyCTpOHCTBA. TexHUKa 0€30acHOCTHU U IpaBuiia paboThl Ha KOMIIBIOTEPE
15 OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEPA U UX HaszHaueHue. IIponeccop. OnepaTtuBHas U NOArOBpEMEHHAs MaMsTh. Y CTPOMCTBAa BBOJA U BBIBOJA.
' CeHCOpHBII BBOJ, JATYMKN MOOUJIBHBIX YCTPOMCTB, CpeACTBA OMOMETPHUYECKON ayTeHTH(DUKAIUN
Hcropus pa3BUTUS KOMIBIOTEpPOB U MporpaMMHOro ooOecrneyeHus. I[loxoneHuss kommbioTepoB. COBpeMEHHbIE TEHAECHUUH DPa3BUTHUSA
koMIbtoTepoB. CynepkommnbroTepbl. [lapannenbubie Beiuucienus. [lepconanbublil komnbroTep. [Iponeccop u ero xapakTepuCTUKU (TaKTOBas
1.3 4acToTa, pa3psaaHocTh). OnepaTuBHas naMsATh. JloIroBpeMeHHas NaMATh. Y CTpOHCTBa BBO/A U BbIBO/Ia. O0BEM XpaHUMBIX JAHHBIX (OIepaTUBHAs
naMsATh KOMIBIOTEpa, KECTKUN AMCK M TBEPAOTEIbHBIH HAKOMHUTENb, MOCTOSIHHAS MaMATh cMapT(OHA) U CKOPOCTh JOCTyMa JUIsl pa3IMyHbIX
BHJIOB HOCUTEJIEH
IIporpammHoe obGecniedeHne kommbioTepa. Ilpuknannoe mnporpamMmHoe obecneueHue. CucreMHoe mnporpamMmmHoe oOecrneueHue. CHcTEMbI
1.4 nporpamMMmupoBanus. [IpaBoBas oxpaHa mporpaMMm U JaHHBIX. becruiatHele W ycinoBHO-OecriaTHble Hporpammbl. CBOOOJHOE HpPOrpaMMHOE
obecnieucHue
{5 @aiinel 1 manku (katamoru). Tumel ¢aitnoB. CoiicTBa ¢aitnoB. XapakTepHble pa3Mmepbl (ailjioB pa3lMYHBIX TUIIOB (CTpaHMLA TEKCTa,
' AJIEKTPOHHAS KHUTA, GoTorpadusi, 3aMuch MECHHU, BUICOKIIUII, TTOJITHOMETPAXKHBIA (DHITEM)
1.6 [TpunHnmne! noctpoenus gaitnoseix cuctem. [lonnoe nms daiina (manku, karanora). [TyTs k Qaitny (manke, katanory)
17 QaitnoBelii MeHemkep. Pabora ¢ ¢aitnamu W nmankamu (KaTajJoramu): CO3/laHue, KONHMpPOBaHHE, NEpeMelIeHe, TEpeUMEHOBaHNE U yAaJeHUe
' ¢aitnos u nanok (karanoros). [Touck (aiiaoB cpeacTBaMu ONEPAUOHHON CHCTEMBI
1.8 ApxuBanys 1aHHbIX. Vcronap30BaHne MpOrpaMM-apXuBaTOPOB
1.9 KomnbroTepHbie BUPYCHI M APYTUE BPEOHOCHBIE TPpOrpaMMbl. [IporpaMMsbl Jj1s1 3aIIMTHL OT BUPYCOB




O0benunenne kommbioTepoB B ceTh. Cerh WuTepHer. Beb-cTpanuna, BeO-caiit. CTpykrypa ampecoB BeO-pecypcoB. bpaysep. Ilowmckobie

110 cucrembl. [Touck nHPOPMAINH 110 KIIFOYEBBIM CJIOBaM U 110 H300paxeHuto. JlocToBepHOCTh HHPOPMAIIUH, OTydeHHOH n3 HTepHeTa

1.11 CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKALUI

12 CereBoii »THKET, 0a30Bble HOPMBI MH(POPMALMOHHOM 3THUKM W TpaBa npu padore B cetn WMuTepHer. CTpaTeruu 0e30macHOTO TOBEACHHUS B
. HNutepnere
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

)1 WNudopmanus — 01HO U3 OCHOBHBIX MOHATUHA COBpeMEHHOHN Hayku. MHbopMmanus Kak cBeJeHUs, IpeJHa3HaAuCHHbIE JJI1 BOCIIPUSATHS YEIOBEKOM,
' 1 nH(pOpMAaIs KaK JaHHbIE, KOTOPBIE MOTYT OBITH 00pabOTaHbl ABTOMATU3UPOBAHHON CHCTEMOMN

59 JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTH OMHMCaHUs HEMPEPBHIBHBIX 00BEKTOB M MPOIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. H(pOpMannoHHbIe
' IIPOLIECCHI — TPOLIECCHI, CBA3AHHBIE C XpaHEHHEM, IIPeoOpa30BaHUEM U Mepeadyeil JaHHbIX

CumBon. Andasut. MomHocts andasuta. PasHooOpasue s3p1koB U andaButoB. EctecTBeHHBIE W (hopManbHBIE S3BIKUA. AJI)aBUT TEKCTOB Ha
2.3 pycckoM si3bike. J[BonuHbIi andaBut. KoamuecTBO BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX KOMOMHAIMI) (UKCUPOBAHHOW JUTMHBI B IBOUYHOM ali(haBUTE.
[Ipeo6pazoBanue nr060r0 andasuta K IBOMIHOMY. KomnudecTBO pa3nmuyHbIX CJI0B (PUKCUPOBAHHOM JTMHBI B alipaBUTE OMPEISIIEHHON MOIITHOCTH

24 KoaupoBanue cuMBOI0B OAHOTO andaBuTa ¢ MOMOLIbIO KOJAOBBIX CJIOB B JpyroM aidasure, KogoBas TabIuLa, 1eKOIUPOBAHUE

2.5 JIBonunslii koJ. [IpeacTraBnenue 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE

0 6 Nupopmanvonnsiii 00bEM AaHHBIX. BUT — MUHUMaNlbHAs €UHUIA KOJMYecTBa MH(OpMaUU — JBOMYHBIA paspsa. bailt, kumoOaiiT, merabaiir,
' rurabaiT

2.7 CkopocTb nepesauu JaHHbIX. ENMHUIBI CKOpOCTH Nepeaayu JaHHbIX. Vckaxkenue nHdopMauy npu nepeaaye

’3 KoaupoBanue texcroB. PaBHomepHbiii koa. HepaBHomepnsbiii kon. KomupoBka ASCIIL. Bocbmubuthbeie koaupoBku. [loHsTHE O KOIMpOBKax
' UNICODE. /IexonupoBaHue COOOIEHUI ¢ UCIIOIB30BaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOT0 koja. HpopMannoHHbIH 00bEM TekcTa

50 OOmiee mpencraBieHue 0 IU(PPOBOM MPEACTABICHUM ayAWOBH3YalbHBIX M JIPYTMX HENpepbIBHBIX JaHHBIX. KomupoBanue msera. L[BeToBbIE
' mozenu. Moaens RGB. I'myOuna xoauposanus. [lanurpa

510 PactpoBoe u BekTOopHOE mpencTaBieHue uzolOpakeHuil. [lukcens. Ouenka HHPOPMAIIMOHHOTO 00BEMA rpadUUECKUX TaHHBIX AJI PacTPOBOTO

M300paXeHUs




KonupoBanue 3Byka. PazpsanocTts u yactora nuckperusanuu. KomnuectBo kaHanoB 3amuc. OLieHKa KOJUYECTBEHHBIX MapaMeTPOB, CBA3AHHBIX

1 C MpEeJICTaBICHUEM U XPaHEHUEM 3BYKOBBIX (DaiiioB
3 NudopmannoHHbIe TEXHOIOTUN

3.1 TekcToBbIe TOKYMEHTHI U HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa, ad3all, CTPOKa, CJI0BO, CUMBOJ)

3.2 TekcToBBIi poLIECCOpP — HHCTPYMEHT CO3JIaHMsl, PeJaKTHpoBaHus U popMaTupoBanus TeKcToB. [IpaBuia Habopa Tekcta

13 PenaktupoBanue Tekcra. CoiictBa cumBoinoB. Lpudt. Tuns! mpudTos (pydiaeHsle, ¢ 3acedKkaMu, MOHOIIMPHHHEIE). [lomykupHOE 1 KypCUBHOE
' Hayepranue. CBoiicTBa ab3aleB: IpaHuUllbl, A03aI[HBIA OTCTYII, UHTEPBaJ, BeIpaBHUBaHUE. CTuieBoe (hopMaTHpoOBaHUE

34 CrtpykrypupoBaHue HH(POPMALIMH ¢ TOMOIIBIO CIIUCKOB U TabNull. MHOrOypoBHEBBIE criucKU. JloOaBieHne Tabaul] B TEKCTOBBIE TOKYMEHTHI

3.5 BcraBka n3o0OpakeHuil B TEKCTOBbIE TOKYMEHTbl. OOTekaHue n300paxeHuii TekcToM. BritoueHne B TEKCTOBBIA JOKYMEHT AUarpaMM U GopMyi

3.6 [TapameTpsl cTpaHuIbl, HyMepanus cTpanui. Jlo6aBiaeHne B TOKyMEHT KOJIOHTHTYJIOB, CCHUIOK

3.7 [TpoBepka mpaBonucanusi. PacctanoBka nepeHocoB. ['oiocoBoit BBoA TekcTa. OnTHYECKOE pacno3HaBaHUE TEKCTa. KOMIBIOTEPHBIN MEPEBO/I.
' Hcnonb3oBanue cepBucoB cetu MHTepHET a1 00paboTKu TeKkcTa

3.8 3HaKOMCTBO C rpauyeckuMu peakTopamu. PactpoBsie pucynku. Mcnonb3oBanue rpaduyeckux NpUMHUTHBOB

3.9 Oneparmu pefakTupoBaHHs TpadUuecKuXx OOBEKTOB, B TOM uucie IU(POBBIX (GoTorpaduii: M3MeHeHUe pazMmepa, oOpe3Ka, MOBOPOT, OTPaKeHHUE,
' paborta ¢ obnacTsmMu (BbLAEIEHUE, KOTMPOBAHUE, 3JIMBKA 1IBETOM), KOPPEKIHSI IIBETA, IPKOCTU U KOHTPACTHOCTU

310 Bekrophas rpaduka. Co3ganue BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEACTBAMH TEKCTOBOI'O MPOLIECCOpa WK JPYTUX MporpamMm (IpUII0KEHUH ).
' JloGaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11 [ToaroroBka MynbTUMEUHHBIX TTpe3eHTanmii. Cnaiin. JloOaBneHue Ha ciaii TekcTa u n3o0paxeHuii. PaboTa ¢ HECKOJIBKUMU ClaiigaMu

3.12 JloGaBrieHne Ha ciaii ayInoBU3yalbHbBIX JaHHBIX. AHUMAIUS. | UIIepCChUTKN




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Teopernueckue OCHOBBI HH()OPMATHKH
. Heno3unmonnesie ¥ MO3UIMOHHBIE CUCTEMBI cuncieHus. Andasut. OcHoBanue. Pa3sépuyrtas ¢opma 3amucu yucna. IlepeBon B necsaTuuHyio
' CUCTEMY YHCEJ, 3alIMCAHHBIX B JPYTUX CUCTEMAaxX CUUCIICHUS
1.2 Pumckas cucrema cuucinenus
JlBouuHas cuctema cuucienus. IlepeBon nenbix uncen B npenenax ot 0 go 1024 B nBonuHyio cuctemy cuucieHusa. BocbMmepuuHas cucrema
1.3 cuucienus. IlepeBon uucen M3 BOCBMEPUYHON CHUCTEMBbI B JBOMYHYIO M JAECATHUHYIO cucTeMbl M oOparHo. lllecTHanuarepuuHas cucrema
cuncnenus. [lepeBo uncen U3 meCTHAALATEPUYHON CUCTEMBI B IBONYHYIO, BOCBbMEPUYHYIO U IECATUYHYIO CUCTEMBI U 0OpaTHO
1.4 Apudmernaeckue onepaniy B JBOUYHON CUCTEME CUMCICHUS
Jlornueckue BbICKa3blBaHUs. Jlornueckue 3Ha4eHMs BHICKA3bIBAHUN. DJIEMEHTAapHbIE U COCTaBHbIE BbICKa3bIBaHUS. Jlornyeckue onepamuu: «u»
15 (KOH'BIOHKIIHS, IOTHYECKOE YMHOXKEHUE), «UIN» (IU3BIOHKIUS, IOTHYECKOE CI0XKEHUE), «He» (Joruyeckoe orpuuanue). [Ipuopurer moruueckux
' oneparuil. OnpeneneHre UCTUHHOCTH COCTABHOI'O BBICKA3bIBaHUS MPH HM3BECTHBIX 3HAUEHHUSX UCTUHHOCTH BXOJSIIUX B HETO 3JEMEHTapPHBIX
BBICKA3bIBaHUI
1.6 Jlornueckue BoipaxkeHus. [IpaBuia 3anucu joruueckux BeipaskeHuil. Iloctpoenne Tabnuiy HCTHHHOCTH JIOTHYECKUX BBIPKEHUN
1.7 Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA
2 AJTOpUTMBI U IPOTPAMMUPOBAHKE
2.1 [TonsTre anroputma. McnomHurenu aropuTMoB. AJITOPUTM KaK IUTAH YIPAaBJICHUS UCIIOJHATEIEM
2.2 CgoiicTBa anroputma. CriocoObl 3aIIMCH aaTropuT™Ma (CIOBECHBIN, B BUIE€ OJIOK-CXEMBI, IporpamMma)
53 AnroputmMuyeckue KOHCTpyKuuu. KoHceTpykuus «cnepoBaHue». JImHedHbIi anroput™M. OTpaHWYEHHOCTh JIMHEMHBIX  AJITOPUTMOB:
' HEBO3MO>KHOCTb MPEAYCMOTPETH 3aBUCUMOCTD IIOCJIE0BATEILHOCTHU BBIMOIHAEMBIX IEHCTBUI OT UCXOAHBIX JaHHBIX
)4 KoHcTpykinst «BeTBICHHE»: MONHAsA U HEemosHas (opMbl. BbinmonHeHne U HEBBINOIHEHHE YCIOBHs (MCTHHHOCTD U JIO)KHOCTb BBICKA3bIBAHUA).
' IIpocTeie 1 COCTaBHBIE YCIOBHS




2.5

KOHCprKI_[I/ISI ITOBTOPCHUCH): TUKIIbI C 3aJaHHBbIM YHUCJIOM HOBTOpeHHﬁ, C YCJIOBUECM BLIIIOJIHCHUS, C HepeMeHHOﬁ UKJIIa

Pa3zpabotka 11 GopManbHOrO HCHOJHUTENS alrOpUTMa, MPUBOJSIIETO K TpeOyeMoMy pe3yJbTaTy MPU KOHKPETHBIX HCXOJHBIX JAaHHBIX.

2.6 Pa3paboTka HECIOKHBIX aNTOPUTMOB C WCIIOIH30BAHMEM IIUKIIOB M BETBICHUU N7 yIpaBlieHUs (OpMaIbHBIMUA UCTIOJHUTEISIMU. BhImonHeHHe
QJIITOPUTMOB BPYUHYIO U Ha KoMITbloTepe. CUHTaKCUYECKHE U JIorHueckue omuoku. OTKasbl

57 A3pik mporpammupoBanus (Python, C++, Java, C#, lllkonpHbiii Anropurmudeckuii SI3pik). CuctemMa mporpaMMHUPOBAHUS: PEIAKTOP TEKCTa
' MporpamM, TPAHCIATOP, OTIATUUK

2.8 [lepemennas: Tun, ums, 3HaueHue. Llenpie, BeleCTBEHHBIE U CHMBOJILHBIEC TIEPEMEHHBIE

-0 Omnepatop npucBanBaHusi. ApuMeTrndeckue BIpaXXCHUS U TOPSAI0K UX BhIYUCICHUS. Onepanuu ¢ [eJIbIMUA YUCTIaMU: IIEJIOYUCIICHHOE JIeJICHUE,
' ocTaToK Ot AeneHus. [IpoBepka 1e1MMOCTH OJJHOTO LIEJOr0 YKCIia Ha IPyroe

510 BerBnenusi. CoctaBHbIe YCIOBHS (3aIUCh JIOTUYECKMX BBIPRKEHUN HA M3ydaeMOM S3bIKE MporpamMMmupoBaHusi). HaxoxaeHue MHUHMMyMa U
' MaKCUMyMa U3 JIBYX, TPEX U YETHIPEX uncen. Perenue KBajpaTHOTO ypaBHEHUS, UMEIOIIET0 BEeIIECTBEHHbIE KOPHU

2.11 JluanoroBasi oTjajika MpOrpaMM: MOIIAr0OBOE BHIOTHEHHUE, TPOCMOTP 3HAYSHHUM BETMYHH, OTIAJ0YHBINA BBIBOI, BBIOOpP TOYKH OCTaHOBA

512 Hukn ¢ ycmoBuem. Anroput™m EBKkInaa Ans HaxokIeHUs HauOOJNBIIEro OOIIero AeTUTeNs ABYX HaTypaibHBIX uucen. PazOueHue 3amucu
' HaTypaJIbHOT'O YUCJIA B MO3UIIMOHHOM CUCTEME C OCHOBAaHHWEM, MEHBIIIUM WU paBHBIM 10, Ha OTAENIbHBIC TU(PHI

2.13 [uxn ¢ mepeMeHHON. ANTOPUTMBI TPOBEPKHU ACIIUMOCTH OJHOTO LIEJIOTO YKCIIa Ha APYroe, MPOBEPKH HATYpPAIbHOTO YHCIIa Ha TPOCTOTY

514 O6paboTka CHUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) TepeMeHHbIe. [locuMBoIbHAsS 00paboTka CTpok. [1oacuér yacTOTHl MOSIBICHUS
' CHUMBOJIIa B CTpoKe. BcTpoenHbie GyHKIMU A7t 00pabOTKU CTPOK

515 Omnpenenenre BO3MOXKHBIX PE3yIbTAaTOB PaObOTHI alropuT™Ma MpPU 3aJaHHOM MHOKECTBE BXOJHBIX JaHHBIX, ONMPEEICHNE BO3MOKHBIX BXOIHBIX

JAHHBIX, IPUBOAAIINX K TAHHOMY pe3yJbTaTy




9 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 [udposas rpaMOTHOCTH

1 I'mobanbhas cerb UntepHer. IP-agpeca y3moB. CereBoe XpaHeHHE NaHHBIX. MeTOoAbl MHAMBUAYAIBHOTO M KOJUIEKTUBHOIO PAa3MELIECHHs] HOBOU
uHpopmaruu B IuTepHere. bombine qaHHbIe (MHTEPHET-AaHHbIE, B YACTHOCTH JAHHBIE COLIUANIBHBIX CEeTell)

[lonatue 00 uHPOpPMaLMOHHOW Oe30macHOCTU. YTrpo3bl HMH(OpPMAIMOHHOW Oe3omacHOCTH MpH paboTe B INIOOANBHOM CEeTM U MEeTO[bl
1o npoTtuBojeiicTBuss uM. IlpaBuna Ge3zomacHoil ayreHTHUKanuu. 3amura JUYHOH uHpopmanuu B cetn MuHtepHer. besomacHble crpareruu
. noseneHus B cetu Murepuer. [IpenynpexkaeHue BOBICUEHHs B IECTPYKTHBHbBIE U KPUMUHAIbHBIE (POPMBI CETEBOM aKTMBHOCTHU (KHMOEpOYJUIMHT,
¢bummHT U apyrue Gopmbl)

Bunsl nesrensnoctu B MHTEpHETE. IHTEpHET-CEPBUCH: KOMMYHUKAIIMOHHBIE CEPBHUCHI (ITOYTOBAs CIIy)K0a, BUICO-KOH(EPEHII-CBA3b U JIpYyTHe),
13 CIpaBOYHBIE CITYXObI (KapThl, pacUCaHUsl U APYTHE), TOMCKOBBIE CITY>KOBbI, CITy>KObI OOHOBJIEHHUSI IPOTPAMMHOTO 00ECTIEYEHHSI U APYTHE CITY>KOBI.
. CepBucel rocynapcTBeHHbIX yciayr. OOnauHble XpaHuiuiia AaHHbIX. CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIaH-O(HCHI).

IIporpammHoOe oOecnieueHre Kak BeO-CepBUC: OHJIAHOBBIE TEKCTOBbIE U IpaduuecKre pelakTopbl, Cpeibl pa3paboTKU MpOorpaMM

2 Teopernueckue 0OCHOBBI HH(OPMATUKH

Monens. 3agauu, pemaemMsle ¢ MOMOLIBI0 MoaenupoBanus. Knaccudukanuu moneneil. MatepuanbHble (HaTypHbIE) M HHPOPMAIIMOHHbBIE MOJIEIIH.
2.1 HenpepriBable u quckpeTHbie Moaenu. Mmutannonusie monaenu. Urposeie Moaenu. OlieHKa COOTBETCTBUSL MOJIEIH MOJECTUPYEMOMY OOBEKTY U
LEeJISIM MOJIEJIMPOBAHUS

2.2 Tabmuunbie mogenu. Tabmuia Kak mpeacTaBIeHne OTHOIICHUS

2.3 ba3br nannbpx. OTOOp B TAOIUIIE CTPOK, YAOBJIETBOPSIONINX 3aIaHHOMY YCIIOBHIO

I'pad. Bepmmna, pedbpo, nyts. OpueHTHpOBaHHBIE U HEOpUEHTHUpOBaHHBIC rpadbl. [mHa (Bec) pebpa. Becomas matpuma rpada. Jnuna mytu
2.4 Mexnay BepmuHamMu rTpada. [louck ontumanesHOoro mytd B Tpade. HauanpHas BepmvHa (MCTOYHWK) M KOHEYHAs BepIIMHA (CTOK) B

OpUEHTHPOBaHHOM Ipade. Bpruncienne koauuecTa nyTei B HalpaBJI€HHOM allMKINYecKoM rpade

2.5 HepeBo. Kopenb, Bepmmna (y3en), Juct, pedpo (myra) aepeBa. Bricora nepeBa. IlommepeBo. Ilpumepbl ucmonb3oBaHusi aepeBbeB. [lepedop




BAapUAaHTOB C IIOMOUIBIO ACPCBa

2.6

2.7

[lonsTe MaTemaruueckoil Mojenu. 3ajayd, pelIaeMble C MOMOUIIBI0 MaTeMaTH4eckoro (KOMIBIOTEPHOro) MojaenupoBanus. Otiauune
MaTEeMaTHYECKON MOJIEIH OT HATYPHOW MOJEIH M OT CIIOBECHOTO (JINTEPATYPHOTO) OMUCAHUS 00BEKTa
DTarnbl KOMIBIOTEPHOTO MOACIUPOBAHHUS: TOCTAHOBKA 33J]a4M, TOCTPOCHUE MAaTEMAaTUUECKOW MOJIETH, TpOorpaMMHasi peaau3aliusi, TECTUPOBAHKE,

IMPOBCACHUEC KOMIIBIOTCPHOI'O 3KCIICPUMCHTA, aHAJIN3 €I'0 PE3YJIbTAaTOB, YTOUHCHHUE MOJICINU

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

3.3

3.4

Paz0uenue 3aJa4yyd Ha I1043aJa4dH. Cocrasiienne aJIr'OpUTMOB " IIporpaMm C HCIIO0JIb30BAHUCM BCTBHCHHﬁ, IOUKJIOB H BCIIOMOI'aTCIbHBIX

AJITOPUTMOB UIA YIIPABJICHUA UCITOJTHUTCIICM WM APYTUMHA UCIIOJIHHUTCIAMU

Tabnuunbie BenmnunHbl (MaccuBbl). OqHOMEpHBIE MacCUBBL. COCTaBIIEHHE M OTJIA/IKA TPOTPAMM, PEATH3YIONIMX TUIIOBBIE AJITOPUTMBI 00pabOTKH
OJTHOMEPHBIX YUCIIOBBIX MAaCCHBOB, Ha OJJHOM M3 s3bIKOB IporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBIN AJIrOpUTMHYECKHIA
SI3BIK): 3alOJHEHUE YHCIOBOTO MAacCHBa CIyYalHBIMH YHCIAMH, B COOTBETCTBHH C (DOPMYJOWH MM MyTEM BBOJAA YHCEIN, HAXOXKIECHUE CYMMBI
2JIEMEHTOB MacCUBa, JTUHENHBIN ITOMCK 3aJ]aHHOTO 3HAUYEHUS B MAaCCHUBE, MOJCUYET DJIEMEHTOB MacCUBA, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO,

HaXO0XEHHEe MUHUMAJIBHOTO (MaKCUMaJIbHOT0) 3JieMeHTa MaccuBa. COpTUpOBKAa MaccuBa

O6pa60TI<a IMOTOKa HAHHBIX: BBIYHUCJICHUC KOJIUYCCTBA, CYMMBbI, CPCAHCTO apI/I(bMeTI/I‘-IeCKOl"O, MHHHMAJIBHOI'O M MAaKCHUMAaJIbHOI'O 3HA4YCHUA

OJICMCHTOB ITOCJICA0OBATCILHOCTH, YAOBJICTBOPAIOIINX 3aJTaHHOMY YCIIOBUIO

Vupasnenue. Curnan. OOparHas cBs3b. [lomyuenue curHamoB OT HU(POBBIX NATYMKOB (KacaHHUs, PACCTOSIHUS, CBETa, 3ByKa M JIPyroro).
[Ipumeps! HcoONb30BaHUS MPUHIIKIIA OOPATHON CBS3M B CHCTEMax YIpPaBICHHUS TEXHUYECKUMH yCTPOWCTBAMH, B TOM YHCJIE B POOOTOTEXHUKE.
[Ipumepsr poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpPaBJICHHUS JABHKEHHEM B TPAHCIOPTHOW CHCTEME, CBapouyHas JIMHUS aBTO3aBOJA,

ABTOMATU3UPOBAHHOC YIIPABJIICHUC OTOIIJICHUCM IOMA, aBTOHOMHAA CUCTEMA YIIPABJICHUA TPAHCIIOPTHBIM CPCACTBOM U APYTUc CI/ICTCMLI)

WHudopmaninoHHbIe TEXHOIOTHH

4.1

[lonatue 00 3MEKTPOHHBIX Tabiunax. TWUObl AAHHBIX B siueiikaXx AJIEKTPOHHOM Tabuuibl. PenaktupoBanue u ¢opmatupoBaHue TaOIUII.
Berpoennble GyHKIMM Uil TIOMCKa MakCHUMyMma, MUHHMYyMa, CyMMBbI U cpenHero apudmernyeckoro. CopTUpOBKa JaHHBIX B BbIIEJICHHOM

JAHara3oHe. HOCTpOeHI/Ie AuarpaMmm (FHCTOFpaMMa, KpyroBas JuarpamMma, To4cuHasd I[I/Ial"paMMa). BLI60p TUIIAa JUarpaMMbl

4.2

[IpeobpazoBanue hopmy rpu KomupoBaHuu. OTHOCUTEIbHAS, A0COTIOTHAS M CMEIIAHHAS apecalus




4.3

4.4

VYClIOBHBIE BBIYMCICHUS B AJIEKTPOHHBIX Tabmumax. CymMMHpOBaHHWE W TMOACYET 3HAYCHUH, OTBEUAIOMIMX 33JaHHOMY ycioBuio. OOpaboTka

OosbIIX HAO0OPOB JaHHBIX. YHCICHHOE MOJICTUPOBAHUE B AIIEKTPOHHBIX TaOIUIaX

Ponp nHGOpPMAIMOHHBIX TEXHOJIOTUH B Pa3BUTHH SKOHOMHKM MUpA, CTpaHbl, pernoHa. OTKpbIThIe oOpa3oBatenbHble pecypchl. [Ipodeccun,
CBSI3aHHBIE C MH(OPMATUKOW M HHPOPMAIMOHHBIMH TEXHOJOTHSAMU: BeO-Iu3aiiHEp, MPOrPAMMUCT, pa3pabOTUMK MOOMIBHBIX MPHIOKEHUH,

TCCTUPOBIIUK, APXUTCKTOP NPOIrpaMMHOI'O 06CCHC‘-ICHI/I$I, CIICHUAIMCT IO aHAJIN3Y JAHHBIX, CHCTEMHBII AIMUHUCTPATOP




IHPOBEPSAEMBIE HA OI'D 110 UH®OPMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbI OCHOBHOI'O OBIIET'O OBPA30OBAHUA

Kox IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
1poBep-ro OCHOBHOTI0 0011ero oopaszopanus Ha ocHoBe PI'OC
TpedoBaHUs
1 3Hath (HOHUMATBh)
. Brnanenne OCHOBHBIMU MOHATHSAMU: HHPOpPMALUS, Iepeaada, XpaHeHHe U 00paboTka HHpOpMAIUK, alrOpUTM, MOJIENb, HU(PPOBOM MPOIYKT
. Y UX UCHOJIb30BaHUE JJIsl pelIeHHs Y4eOHbIX U MPAKTUYECKUX 3a/1a4
1.2 Bnagenue noHsATUAMU: BbICKa3bIBAHUE, JJOTUYECKAs ONEpalysl, JJOTHYECKOE BhIPAXKEHUE
2 YMmeTb
2.1 YMeHue onepupoBaTh IMHUIIAMU H3MEPEHUS HH(OPMAIIMOHHOTO 00BEMA M CKOPOCTHU TIEpeIaun JaHHBIX
55 YMeHue 3anuchiBaTh U CpaBHUBATH 1eibie yucia oT 0 1o 1024 B pa3nuyuHbIX MO3UIIMOHHBIX CUCTEMAX CYUCIICHHS C OCHOBaHMSIMU 2, 8, 16,
. BBHITIONHSATH apu(MeTHYeCKUe Onepaluy HaJ HUMU
53 YMeHue KoaupoBaTh U AEKOIUPOBATH COOOIICHUS 110 3a/IaHHBIM MPaBUiaM; TOHUMaHHWE OCHOBHBIX MPUHITUIIOB KOJAUPOBAHUS HHPOPMAIHH
' Pa3IUYHON MPUPOJIBI: TEKCTOBOM, Tpadrueckoit, ayamno
YMeHHe 3amuchiBaTh JIOTMUECKUE BBIPAKEHHUS C HMCIOJIb30BAaHUEM JIU3BIOHKIIUU, KOHBIOHKIIMH U OTPUIIAHMS, OMPENEISATh UCTHHHOCTD
2.4 JOTUYECKUX BBIPAKECHH, €CITM M3BECTHBI 3HAYCHHS] MCTUHHOCTH BXOMSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIIBI MCTUHHOCTH IS
JIOTUYECKHUX BBIPAKCHHI; 3aIMUCHIBATh JIOTHYECKHUE BHIPAKCHHS HA N3YYa€MOM SI3bIKE TPOTPaMMHUPOBAHUS
YMEHHE COCTaBJISTh, BBHITIOJHITH BPYYHYIO M Ha KOMIBIOTEPE HECIIOXKHBIC AJTOPUTMBI JIJIs yIpaBieHus: ucnoidHutensmu (Yepemnamika,
UepT&XKHUK U APYTUE); CO3AaBaTh U OTJIAKUBATH MPOTPAMMBI Ha OJJTHOM U3 SI3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#,
2.5 HIkonpHBIN ATTOpUTMUYECKUH SI3BIK), pealn3yIONIUe HECIOKHbIE aITOPUTMbI 0OPa0OTKH YHCIOBBIX JAHHBIX C UCIIOIb30BAaHUEM IIUKJIOB U

BeTBJ'IeHHfI; YMCHUC pa36I/IBaTL 3a1a4i Ha noA3aaavu, UCIOJIb30BaTh KOHCTAHTBI, ICPCMCHHBIC U BBIPA’KCHUA PA3JIMYHBIX TUIIOB (‘-II/ICJ'IOBBIX,

JIOTUYECKUX, CHMBOJBHBIX); aHAJIMW3UPOBATh NPEUIOKEHHBINH alrOpUTM, ONpPENENSITh, KaKhe pe3yJbTaThl BO3MOXHBI TpPU 33JaHHOM




MHOKECTBE HCXOAHBIX 3HAYCHUHN

2.6

VMenune 3anucaTh Ha HN3Yy4a€MOM A3BIKC IIPOIrpaMMHUPOBAHUA AJITOPUTMBI IIPOBEPKU ACIMMOCTU OJHOI'O LEJIOI0 YUCJia Ha APYTOEC, IMIPOBEPKU
HaTypaJIbHOTO 4YHCJIa Ha MPOCTOTY, BBIACIICHHUA I_II/I(bp U3 HATypaJIbHOI0 4ucCjia, MOUCK MAaKCUMyMOB, MUHHUMYMOB, CYMMBbI YHCIOBOM

IIOCICI0BATCIbHOCTHU

2.7

Bragenue ymMmeHrEM OpUEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (HalsioBOM CHCTEMBI, paboTaTh ¢ (hailJIoBOM CHCTEMON MEPCOHAIBHOTO
KOMITBIOTEpA C UCIOIh30BaHUEM Tpadudeckoro naTepdelica, a UMEHHO: CO3/1aBaTh, KOTUPOBATh, IIEPEMENIaTh, IEPEUMCHOBBIBATD, yIAISThH

Y apXUBUPOBATH (halijIbl U KaTaJIOTH

2.8

29

Brnanenne yMmeHMsMH W HaBBIKAMH HCIIOJIB30BaHUS WH(QOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH ISl MOWCKA, XPaHCHWS,
00pabOTKH ¥ Mepeaun 1 aHAJIN3a PAa3InIHbIX BUI0B HH(OpMaIim
YMeHue BeIOMpATh COCO0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C TIOCTABJIICHHOW 3a/a4eld (TaOIUIbl, CXeMBbI, TpaQuKH, AUarpaMMbl) C

HCIIOJIb30BAHHUEM COOTBCTCTBYIOIIUX MPOTPAMMHBIX CPCIACTB O6pa6OTKI/I JaHHBIX

2.10

YMmenue GopmanuzoBath U CTPYKTYPHPOBATh HHPOPMAIIHIO, UCIIONb3Ys AJIEKTPOHHBIE TAOIHIIBI 17151 00paOOTKH, aHAIN3a U BU3YallU3allluu
YUCJIOBBIX JaHHBIX, B TOM YHCJI€ C BBIJICJICHHEM JMarna3zoHa TaOJMIBl U YHOpSAI0YMBAaHUEM (COPTUPOBKOW) €ro 3JIEMEHTOB;, YMEHHE
MIPUMEHSTh B AJIEKTPOHHBIX TaONHIax (HOPMYIbI A pAcY€TOB C HCIOJIB30BAHUEM BCTPOCHHBIX (PYHKIIUN, aOCOTIOTHOM, OTHOCHUTEIBHOM,
CMEIIIaHHOM ajpecaliy; HCIOJIb30BaTh DJJEKTPOHHBIE TAOMUIBl AN YHCIEHHOTO MOJETHPOBAHUS B MPOCTHIX 3a/layax M3 pa3HBIX

MPeAMETHBIX 0bOJacTei




HNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA OI'D IO UHO®OPMATUKE

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

[Mudposasi rpaMOTHOCTH

@aiinel 1 manku (karajaoru). [IpuaImne moctpoeHus ¢ainoBeix cuctem. [lonmHoe ums daina (manku). [TyTs x ¢daiiny (manke). Padora ¢ daiinamu
W KarajoraMu CpeICTBaMH OINEPALMOHHOW CHCTEMBI: CO3JaHUE, KOIMPOBAHUE, NIEpEMEICHIE, IEPCUMEHOBAHUE U yAajcHUe (aiijioB M TAroK

(xaranoroB). Tunsl ¢aiinos. CBoiicTBa ¢aitnos. Daitnossiit Mmenemkep. [lonck ¢aitios cpencTBaMu onepanmoHHON CHCTEMBI

OO0benuHenne komnbloTepoB B ceTb. Cerb MHTepHeT. Beb-crpanuma, BeO-caiiT. CTpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckossie
cucremsbl. [Tonck nH(poOpManyy Mo KIFOYEBBIM CI0BaM H 10 U300pakeHuto. JloctoBepHocTh HHMOpManuy, moiaydeHHoi u3 Muarepuera. [P-angpeca

y310B. CeTeBoe XpaHEHHUE JTAHHBIX

Teoperuueckrue 0CHOBBI UHPOPMATUKHI

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTH ONMMCaHUs HENPEPHIBHBIX 0OBEKTOB U MPOILIECCOB € TTOMOIIBIO IUCKPETHBIX TaHHBIX.

CumBon. Ancdasut. MomtHocTs andaButa. J[Bonunsiii andasut. KomuuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHAIMI) (pUKCHpOBaHHON
JUIMHBL B 7Bon4yHOM angasute. [IpeoOpasoBanue moboro andasura K ABoMyHOMY. Koln4ecTBO pa3invyHBIX CIOB (PUKCHPOBAHHOW JJIUHBI B
asi(haBUTE ONpPEAEIEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OJJHOTO ajihaBUTa C MMOMOIIBIO KOJOBBIX CJIOB B ApyroM andasure, KojgoBas Tabiuua, nekonupoBanue. KoaupoBanue
tekcToB. PaBHOMepHbIil koa. HepaBHomephblii kon. KoaupoBka ASCIL. BocbmuOutHble komupoBku. Ilonstue o xoaumpokax UNICODE.

I[CKOI[I/IpOBaHI/IC COO6II.ICHI/II>'I C UCITIOJIB30BAHUCM PAaBHOMCPHOTO U HECPABHOMCPHOTO KOAA. I/IH(I)OpMaLII/IOHHHﬁ 00BEM TEKCTa

2.2

Nudopmannonusiii 00bEM TaHHBIX. BUT — MUHUMAalbHAs €IWHUIA KOJIMYECTBA WH(GOPMAIMM — IBOMYHBIA pa3psn. EIWHUIBI W3MEpeHus
nH(pOpMaMOHHOTO 00BhEMa MaHHBIX. but, Oaift, kumobaiit, meradaiT, ruradbaiit. CKOpoCTh Tiepeaaun JaHHBIX. EXUHUIEI CKOPOCTH Tiepeaadn

JaHHBIX

2.3

Konuposanue 1sera. L{BetoBbie Mosenu. Moaens RGB. I'nyOuna kogupoBanus. [lanutpa.
PactpoBoe u BekTopHOe mpezacTaBieHue n3obpaxeHuit. [lukcens. Onenka mHGOPMAITMOHHOTO 00bEMa TpaUUeCKUX MAaHHBIX JJISI PaACTPOBOTO

M300paxeHUs




KonupoBanue 3Byka. PaszpsnHocTs 1 yactora 3anucy. KoimdecTBo KaHaNIoB 3aIKCH.

24 OreHKa KOIMYECTBEHHBIX MTaPAMETPOB, CBA3AHHBIX C MPEICTABICHUEM M XpaHEHHEM 3BYKOBBIX (DaillioB
Heno3unmonnele W MO3ULIMOHHBIE cUCTeMBl cuucieHus. Andasut. OcHoBanue. Pa3sépuyras dopma 3ammcu ymcna. [lepeBon B AeCATHUHYIO
2.5 CUCTEMY YHCEJI, 3alUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.
Pumckas cucrema cuucieHust
JBonunas cucrema cuucienus. IlepeBon menbix yucen B npenenax ot 0 mo 1024 B nBouuHyro cucteMy cuucieHus. BocbmepuuHas cucrema
Y cuncnenus. [lepeBon umcen W3 BOCBMEPUYHOW CHCTEMBI B JIBOMYHYIO U JCCATUYHYIO cuUcTeMbl U oOpatHo. lllectHamnatepuynas cucrema
' cuncnenus. [lepeBon uMcen H3 IIECTHAALATEPUYHONM CHCTEMbl B JIBOMYHYIO, BOCBMEPUYHYIO U JAECSITHUYHYIO CHUCTEMbl U 0OOpaTHO.
ApudmeTrueckue onepanuu B IBONYHONH CUCTEME CUUCTICHUS
Jlornueckue BbICKa3biBaHMs. Jlornueckne 3Ha4eHUs! BbICKA3bIBAHUW. DJIIEMEHTAPHBIE U COCTaBHBIE BbICKAa3bIBaHUsA. Jlornyeckue onepanuu: «u»
57 (KOHBIOHKITHS, IOTUYECKOE YMHOKEHUE), «MJIN» (TU3BIOHKIINS, JIOTHYECKOE CIOXKEHHUE), «He» (Jlorudeckoe oTpuiianue). [[puopuTeT Jorudeckux
' onepauuii. OnpeneneHne UCTUHHOCTH COCTAaBHOTO BBICKA3bIBaHUS, €CIM HM3BECTHBI 3HAUEHHUS MCTUHHOCTH BXOSUIMX B HErO 3JIEMEHTAPHBIX
BbICKa3bIBaHUH. Jlornueckue Beipakenus. [IpaBuia 3anucu jornueckux BolpakeHui. [locTpoenue Tabnnil HCTUHHOCTH JIOTHYECKUX BBIPaKEHUHN
2.8 Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMHU KOMIThIOTEPA
” 0 HenpepsiBHble U auckpeTHble Mojenu. MuTtannonnsie Mojienu. Mrpossie Mosenu. OnieHKa aIeKBaTHOCTH MOJIEIH MOJECIUPYEMOMY OOBEKTY U
' LEJISIM MOJIEJIMPOBAHUS
2.1
0 Tabnuunsie Moenu. Tabnuua kak npeacTaBieHne oTHoUeHUs. ba3pl qaHHBIX. OTOOD B TalJMIlEe CTPOK, YIOBIETBOPSIOIINX 3aJaHHOMY YCIOBHIO
51 I'pad. Bepumna, pedpo, myts. OpueHTHpOBaHHBIE U HEOpHEHTUpOBaHHbIe rpadel. J{nuHa (Bec) pebpa. BecoBas matpuna rpada. [nuna mytu
i Mexnay BepmmHamu rpada. I[louck ontumanbHoro mytd B rTpade. HauanbHas BepminHa (MCTOYHMK) M KOHEYHas BeplIMHA (CTOK) B
OpPHEHTHUPOBAHHOM rpade. Brruncnenne koinyecTBa MmyTei B HapaBIEHHOM allMKJINYeCKOM rpade
2.1 HepeBo. Kopens, BepmmHa (y3en), auct, pedpo (ayra) aepea. Bricora aepesa. IloanepeBo. IIpumeps! mcrnosnb3oBaHus aepeBbeB. Ilepebop
2 BapUaHTOB C MIOMOIIBIO JEPEBA
3 AJITOPUTMBI U TPOTPAMMHUPOBAHUE




3.1

CoiictBa anropurMa. CriocoObl 3aICH aNTOPUTMA (CIOBECHBIH, B BUZIE OJIOK-CXEMBI, IPOTpaMMa).
Cocrasienue AJITOPUTMOB U ITpOTrpaMMm € UCITI0JIb30BaAHHUEM BeTBHeHHﬁ, HUKJIOB U BCIIOMOTAaTCJIbHBIX AJITOPUTMOB JIAA YIIPABJICHUA UCIIOJIHUTCIICM

(Pobot, Yepenamika, YepT&xHUK U ApyrHe). BoiloaHeHNE arOpUTMOB BPYYHYIO M HA KOMITBIOTEPE

3.2

3.3

S3pik nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIi ANTOpUTMHYECKUA SI3BIK).

Cucrema nporpaMMHUpPOBaHUS: PETAKTOP TEKCTa MPOrpamMm, TPAHCISATOP, OTIIATUUK.

[lepemennas: tur, umsi, 3HaueHue. Llenpie, BeniecTBEHHbIE U CHUMBOJIbHbBIE TIEpEMEHHBIE.

Omnepatop npucBauBanus. ApupMeTUUeCKUE BBIPAKEHUS U MOPSAAOK UX BbuucieHus. Onepauu ¢ UeIbIMH YUCIaMU: IIEJIOYUCIICHHOE JIeJICHUE,
ocTaToK oT AeneHus. BerBnenus. CocTaBHbIC yCIOBUS (3aMUCh IOTHYECKUX BBHIPAKEHUI Ha U3y4aeMOM SI3bIKe MporpaMMmupoBanus). Haxoxnenue
MUHHMYMa

U MakCcUMyMa M3 JBYX, TPEX M 4YeThIpEX dyuces. PemieHue KBaIpaTHOrO ypaBHEHHMs, MMEIOIIETO BEIIECTBEHHbIE KOpHH. LIuKia ¢ ycroBuewm.
AnroputMm EBKIMma aJisi HAXOXKIEHUS HAWOOJBINIEro OOMIETO JMENMHUTENs JBYX HATypalbHBIX Yncel. Pa3OueHue 3amucu HaTypaJbHOTO 4YMCiIa B
MO3UIMOHHON CUCTEME C OCHOBaHHEM, MEHbIIMM uiu paBHbIM 10, Ha oraenbHble 1UGPHL. Lukn ¢ nepeMeHHON. ANTOPUTMBI MPOBEPKHU

ACTIUMOCTH OJHOI'O TEJIO0I0 Yrciia Ha APYTroc, MPOBCPKU HATYPAJIbHOTO YHCJIa HA IPOCTOTY

O6paboTka cUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) mepeMmeHHbie. [locuMBonbHas oOpaboTka cTpok. [loacy€T 4acTOThl MOSIBICHUS

CHMBOJIA B CTpoke. BerpoeHnble pyHKIMM 11 00pabOTKH CTPOK
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3.5

OHpe,[[eJ'ICHI/Ie BO3MOJHBIX PE3YJIbTATOB pa6OTBI AJIropuTMa IMpu JaHHOM MHOXKCECTBC BXOIHBIX HAHHBIX, OMPCACICHUC BO3MOKHBIX BXOIHBIX

JAHHBIX, IPUBOAAIINX K TAHHOMY pe3yJIbTaTy

TaOnuunble BennunHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHHE U OTJIaJKa MPOTrpamMM, PeaIu3yIoIIUX TUIIOBbIE AJITOPUTMBI 0OpabOTKH
OJIHOMEPHBIX YHCJIOBBIX MacCHBOB, Ha OJIHOM U3 s3bIKOB IporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIN AITOPUTMHUYECKUN
SI3bIK): 3amoJHEeHHe YHMCIOBOIO MaccuBa CIy4YallHBIMU YHCJIaMH, B COOTBETCTBUU C (POPMYJION WM MYTEM BBOJA YHMCEN, HAXOXKJIEHUE CYMMBbI
2JIEMEHTOB MaCCUBa, JTUHEIHBIN IMOUCK 33aHHOTO 3HAUYEHUS B MAaCCHUBE, MTOACUYET IEMEHTOB MACCHUBA, YOBJIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO,
HaX0XJeHHEe MUHUMAIBHOTO (MaKCUMaJIbHOI0) 3yieMeHTa MaccuBa. CopTupoBka MaccuBa. OOpab0TKa MOTOKA JaHHBIX: BEIUMCIIEHUE KOJIMYECTBA,
CYMMBI, CPEIHEro apu(pMeTH4ecKoro, MHUHMMAJIbHOIO M MAaKCHUMAaJbHOTO 3HAYEHUs 3JIEMEHTOB I1OCIEI0BATEIbHOCTH, YIOBIETBOPSIOIINX

3aJIaHHOMY YCJIOBHIO

3.6

VYnpasnenune. Curnan. OOpatHast cBs3b. [lomyueHne CUTHanIOB OT LUGPOBBIX AATYMKOB (HAmpUMep, KacaHUs, PACCTOSHUS, CBETAa, 3BYKa).




4.1

4.2

4.3

[TpumMepsl HCIONB30BAaHMS MPUHILIMIIA OOPAaTHOM CBSI3M B CHCTEMAax YIPABJICHUS TEXHHUYECKUMH YCTPOWCTBAMH C MOMOIIBIO JaTYUKOB, B TOM

YHUCJIe B pOOOTOTEXHHUKE
NudopmannoHHbIe TEXHOIOTUN

TekcToBbIC TOKYMEHTHI U HX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuLa, ad3al], CTPOKa, CJI0BO, CUMBOJN).

TexcToBbIN MpoliecCOp — MHCTPYMEHT CO3/aHUs, peldakTupoBaHus U (opmarupoBanus TekcToB. [IpaBuna Habopa Tekcta. PenaktupoBanue
tekcra. CpoiictBa cumBojoB. lpudT. Tunsl mpudros (pybdneHsie, ¢ 3acedkamu, MOHOMUpPUHHBIE). [lomyXHpHOE M KYpCHBHOE HadepTaHUE.
CpoiicTBa a03aleB: TpaHHIIbl, a03alHBIA OTCTYI, WHTEpBal, BbipaBHUBaHHe. I[lapamerpsl crpanunbl. CTuieBoe (opMaTupoBaHUE.
CrpykTyprpoBanrue HH(GOPMAIMHA C TOMOIIBIO CIIUCKOB W TaOmuIl. MHOroypoBHEBbIe cIMCKU. JloOaBieHHe TaOIUIl B TEKCTOBBIE JTOKYMEHTHI.
BcraBka n3o0pakeHuil B TEKCTOBbIE JOKYMEHThl. O0TekaHne u300pakeHui TeKCTOM. BriltoueHue B TEKCTOBBIM JOKYMEHT aAuarpamm, Gpopmys,

HyMCpaluuu CTpaHul, KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

PactpoBsie pucynku. Ucnonap3oBanue rpadudecKux IpUMUTHBOB.

Onepanuu peaakTUpoBaHus rpaduyecKkux 00BEKTOB, B TOM uncie uppoBbix ¢otorpaduil: USMEeHEeHHE pa3zMepa, o0pe3Ka, MOBOPOT, OTPAKEHHE,
pabota c obnacTsaMu (BblJIEIEHNE, KONUPOBAaHUE, 3aJIMBKa [[BETOM), KOPPEKLIUS [IBETA, IPKOCTU U KOHTpacTHOCTU. BekropHas rpaduka. Co3nanue
BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEACTBAMHU TEKCTOBOTO MpOIleCCOpa WIM JPYTUX Mporpamm (mpuiioxkenuii). JloGaBieHHe BEKTOPHBIX

PUCYHKOB B JOKYMCHTBI

[loaroroBka MynbTUMeIUHHBIX mNpe3eHTanmi. Cnaiin. JloOaBneHue Ha ciaidq TekcTta UM u300paxeHuil. PaboTa ¢ HeECKOIbKMMHU crlaiiiaMu.

Z[O63.BJ'ICHI/I€ Ha claijg AYJANOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/IH. FI/IHepCCHJ’IKI/I

4.4

Tunsl JaHHBIX B sluelKax AMEKTPOHHOU TaOnuubl. PenakTupoBanue u popmarupoBanue tadnui. Berpoennbie GyHKIUM Ui TOMCKAa MAKCUMYMa,
MUHHMYMa, CyMMbI U cpenHero apugmernyeckoro. CopTUpOBKa JAaHHBIX B BBIAEIEHHOM auamna3zoHe. IloctpoeHue auarpamm (TUCTOrpamma,
KpyroBasi Juarpamma, TodeuHas Juarpamma). BeiOop tuma nuarpammel. [IpeoOpazoBanue ¢opmyn npu konupoBaHuu. OTHOcHUTENbHas,

a0COJIFOTHAS U CMEIIIaHHAas aapecanunsa

4.5

VYCaoBHBIE BBIYUCICHUS B SJICKTPOHHBIX Ta6nnuax. CYMMI/IpOBaHI/IC U IIOJCYET 3Ha‘{eHHf/'I, OTBCHAKOINX 3aJaHHOMY YCJIOBHIO. O6pa60T1<a

00J1bIIMX HAOOPOB JAaHHBIX. YHUCIIEHHOE MOJIEIMPOBAHNE B AJIEKTPOHHBIX TaOJIMLIaX
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