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Pabouas nmporpamma no ydyebHomy npeamery «HHpopmaTrnka» Ha ypoBeHb OCHOBHOT'O OOIIEro oOpa30BaHMs COCTABICHA C YYeTOM paboueit

MporpaMMbl BOcIuTaHUs. BocnuTaTenbHbl MOTEHLIMAA JAHHOTO y4eOHOro mpeaMeTra OOECHeuMBaeT pealu3aluio OJaronpUsTHBIX YCIOBHM JUIs
Pa3BUTHSI COLIMATBHO 3HAUMMBIX OTHOIIEHUH 00y4JaroLINXCs U MIPEXkK/IE BCETO LIEHHOCTHBIX OPUEHTHUPOB (1IEJIEBBIX IPUOPUTETOB):

MpUBJICUEHNE BHUMAHHSI 00yYaIOIIMXCs K IEGHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha YPOKax MPEeIMETOB U SBICHUNA, MHULIMUPOBAHUE O0CYKICHUH,
BBICKa3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKU CBOETO JINYHOCTHOTO OTHOLIEHUS K M3y4aeMbIM COOBITHSM, SIBJICHUSAM, JIMLIAM;
MPUMEHEHHE UHTEPAKTHBHBIX (POPM yueOHOH pabOTHI:

O HUHTEJUIEKTyaJIbHbIX, CTUMYJIMPYIOIIHUX MO3HABATEIbHYI0 MOTUBALUIO;

O JHUCKYCCHM, JAarOIIHUX BO3MOKHOCTb IPUOOPECTHU OMBIT BEI€HNSI KOHCTPYKTUBHOTO 1Majiora; rpyIinoBoi paboThl, KOTOpasi y4uT

KOMaHJIHOH paboTe U B3aUMOJIEHCTBUIO € APYTUMH 00yUarOIIUMUCS, UTPOBBIX METOMK;

JIEMOHCTPAIHIO 00yUYaIOMIMMCS IPUMEPOB OTBETCTBEHHOT'O, IPAXKIAHCKOTO MOBEICHHS, IPOSBICHHUS YEIOBEKOIIO0U U JOOPOCEPICYHOCTH,
yepes 10A00p COOTBETCTBYIOIIMX TEKCTOB JUIsSl YTEHMUSI, 3a/1a4 JUIsl peLIeHMs], TPOOJIEMHBIX CUTyalui A1 00Cy>KJIeHUs B Kjlacce;
o0y KaeHne 00yJaromuxcsi cCo0I0JaTh Ha YPOKE HOPMBI ITOBE/ICHUS, ITpaBUiIa OOLIEHHUS CO CBEPCTHUKAMHU U IIelaroraMu, COOTBETCTBYIOIINE
YKJIa/ly HIKOJIbI, yCTAHOBJICHHUE U MOJIEPAKKA JOOpOKETaTeIbHON aTMOC(EpHI;
opraHu3zanys megcrsa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX 00YYaIOIUXCs HaJl HEYCIEBAIOIIMMHE O/THOKJIACCHUKAMH, JAOIIET0
00yYaromuMCcs COIMAIbHO 3HAYUMBIN OIBIT COTPYAHUYECTBA M B3aUMHOM ITOMOIIIH;
MHUIMAPOBAHUE U TOJIEPKKY MCCIIE0BATENbCKOM IEATETbHOCTH 00yYaloLINXCsl B paMKaxX pealu3alii MU WHAWBUIYAIbHBIX U IPYMIOBBIX
HCCIIEI0BATENLCKUX MPOEKTOB, UTO JaCT 00YYarOIUMCS BO3MOKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUS] TEOPETHUECKOM
po0JIeMbl, HaBbIK TEHEPUPOBAHUS U O(hOPMIIEHHUSI COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIHLHOIO OTHOLICHHUS K Uy KUM UIesIM, 0(DOPMIIEHHBIM B
paboTax Ipyrux UCCieoBaTeNel, HaBbIK MMyOJIMYHOTO BEICTYIICHHUS TIEPE] ay IMTOPHEN, apryMEHTUPOBAHHS U OTCTAMBAHUS CBOEH TOUKH
3peHus,;
o0y KAeHNEe 00yJaroIuMXcsi COOM0IaTh Ha YPOKEe OOIENPUHATHIE HOPMBI ITOBEIEHHs, TPaBUiIa OOLIEHHS CO CTAPIIUMHU (II€AarorHueCKUMHU
pabOTHHKAaMM) U CBEPCTHUKAMHU (00YHArOIIUMHUCS ), IPUHIIUIIBI y4eOHOH TUCIMIUIMHBI U CAMOOPTaHU3aIHH;
BKJIIOYEHHE B YPOK UTPOBBIX MPOLELYP, KOTOPBIE IOMOTal0T MOJAEP)KaTh MOTHBALIMIO 00YUaIOIIMXCS K MOJTyUYEHHUIO 3HAHUH, HaTa)KUBaAHHIO
MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOLIICHUN B KJIacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOIKENaTEIbHOM aTMOC(hEPhI BO BpeMs YPOKa.

Conep:xxanue yueOHoro npeamera « Mapopmarnka
YPOBEHb - YIJIyOJICHHBIH
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Hudgposast rpaMOTHOCTS.

Komnbrotep — yHUBEpCaIbHOE BHIYUCIUTENIBHOE YCTPOHCTBO, paboTatoliee 1o nporpamme. THUITBI KOMIIBIOTEPOB: EPCOHAIBHBIE KOMIIBIOTEPHI,
BCTPOCHHBIE KOMIIBIOTEPHI, CYNIEPKOMIBIOTEPBl. MOOUIIbHBIE yCTpoiicTBa. TexHuKa 6€30MaCHOCTH U MpaBHiia pabOThl HA KOMIIBIOTEPE.

OcHOBHbIE KOMITIOHEHTHI KOMIIbIOTEpa U WX HazHadeHue. [Iponeccop. OnepaTuBHas U 10JIrOBpEMEHHAs MaMATh. Y CTPOMCTBA BBOJA U BBIBOJA.
CeHcopHBIil BBOJ, JATYMKH MOOUIIBHBIX YCTPOHCTB, CpeACTBa OMOMETPHUECKON ayTeHTU(UKALIUY.

Hcrtopust pa3BUTHs KOMIBIOTEPOB U IporpamMMmHoro obecrneudenus. llokonenust kommbiorepoB. CoOBpeMEHHbIE TEHICHIMH DPa3BUTHS
komnbioTepoB. Cynepkommnbiorepsl. [lapamiensasie Brunciaenus. [lepconanbublii koMmmneiotep. Ilponeccop u ero xapakTepuCTHKH (TaKTOBAask 4YacToTa,
paspsanHocTh). OneparuBHas maMmsaTh. JloaroBpeMeHHasi mamsaTh. Y CTpPOMCTBa BBOJA M BbIBOJA. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHBHAS MaMAThH
KOMIIbIOTEpA, KECTKUN AUCK U TBEPAOTEIbHBIN HAKOIUTEb, IOCTOSIHHAS IaMTh CMapT(POHA) U CKOPOCTh AOCTYyTA /Ui PA3IUUHBIX BUJIOB HOCUTENEH.

[Iporpammuoe oOecrieuenune kommbioTepa. [lpukinannoe nmporpammHoe oOecnedeHue. CucteMHoe mporpaMMHoe oOecniedeHue. CHCTEMBbI
nporpammupoBanus. IIpaBoBas oxpaHa mporpaMM M JaHHBIX. becruiaTHele M yclIOBHO-OecryiaTHble mporpaMMbl. CB0OOJHOE MpPOrpaMMHOE
obecrieueHue.

@aiinel 1 manku (katanmoru). Tumel ¢aiinoB. CpoiicTBa daitnoB. XapakTepHble pa3Mmepbl (PaijioB pa3lWYHBIX THUIOB (CTpaHMIA TEKCTa,
AJIEKTPOHHAS KHUTA, GoTOrpadusi, 3aUCh MECHH, BUICOKIIUI, TTOJTHOMETPAXKHBIA (PHITBM).

[Tpuniuns! nocTpoenus ¢aitnossix cucreM. [lonHoe ums gaiina (manku, karanora). [IyTs k ¢aiuny (mamnke, katanory).

@aiinoBelii MeHekep. PaboTa ¢ QaitnamMu n nankamu (KaTajoramu): co3faHue, KOIMMPOBaHUE, NIEpeMelIeHNe, TEPEUMEHOBAaHNE U yIaJleHHue
¢aiinos u manok (karangoros). [louck daiinos.

ApxuBanus TaHHbIX. Mcob30BaHre MpOrpaMM-apXUBaTOPOB.

KomMm1broTepHbie BUPYCHI U APyTHE BPELOHOCHBIE MporpaMmsl. [IporpamMmsl 11 3a1IUTEI OT BUPYCOB.

O6benuHenne kKomnbioTepoB B ceTb. Cetb MHTepHeT. Beb-ctpanuna, Beb-caiit. CTtpykrypa anpecoB Bed-pecypcoB. bpaysep. IlouckoBeie
cucteMsl. [lonck nHGOpPMALIUK 10 KIIIOYEBBIM CIIOBAM U 1O U300paxeHuto. JlocToBepHOCTh HHPOpPMALIUK, TOTy4yeHHOH u3 MHTepHeTa.

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKAIUH.

CereBoii 3THKeT, 0a30BbIE HOPMbI MH()OPMAIMOHHOW 3THKM U mpaBa mnpu padore B MuTepHere. CTpaTeruu 0€30MacHOro IMOBEICHHS B
Hutepnere.

TeopeTnueckune 0oCHOBbI HHPOPMATHKH.

Wudopmanus — OIHO U3 OCHOBHBIX TNOHSATHHA COBpEeMEHHOW Hayku. MHopmanus kak cBeleHHs, NpeIHAa3HAYCHHbIC I BOCIPHUATHUS
YEeJIOBEKOM, M HH(POPMAIHsI KaK JJaHHbBIE, KOTOPHIE MOTYT ObITh 00paboTaHbl aBTOMATHU3UPOBAHHON CHCTEMOM.

I[I/ICerTHOCTB JaHHBbIX. Bo3MokHOCTE OnIMCaHUS HCTIPCPBIBHBIX OGT:GKTOB H IpOoHCCCOB C MOMOIIBIO TUCKPCTHBIX NAHHBIX. I/IH(bOpMaI_[I/IOHHBIe
MIPOIIECCHI — MPOLIECCHI, CBSI3aHHBIC C XpaHEHUEM, TpeoOpa30oBaHUEM U TIepeaadueii JaHHbIX.
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CumBon. Andasut. MomHocTs andasura. PazHooOpasue s3bIk0B U andaBUTOB. EcTecTBeHHBIE U (OopMaibHbIE S3bIKH. AJ(aBUT TEKCTOB Ha
pycckoMm si3bike. JlBomuHsblid andaBur. KommdecTBO pa3iWYHBIX CIOB (KOJOBBIX KOMOWHAIWi) (PUKCUPOBAHHOW [UIMHBI B JBOMYHOM ayihaBUTE.
[IpeobpazoBanue m0doro andasura kK JBoMYHOMY. KoJIn4ecTBO pa3nuyHbIX CIOB (UKCUPOBAHHON JJIMHBI B alihaBUTE ONpPEAEAEHHON MOIITHOCTH.

KoaupoBanue cuMBOI0B 0AHOTO andaBuTa ¢ HOMOLIbIO KOJOBBIX CJIOB B JApyroM ajidasure, KojoBas Tadbauua, 1eKoAUpOBaHHE.

JiBonuHsIif koa. [IpencraBnenne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ai(haBUTE.

NudopmanionHsii 00bEM TaHHBIX. BUT — MUHUMAaNbHASI €IMHULIA KOJIMYECTBAa UH(OpMalMK — IBOMYHBIN pa3psia. baiit, kuinobaiit, Meradair,
rurabaiT.

CkopocTb nepesauu JaHHbIX. EQMHUIIBI CKOPOCTH Nepeiaun JaHHBIX. VIckaxkeHne JaHHbBIX [PH Iepeaaye.

KonupoBanue texctoB. PaBHoMepHsbIil kon. HepaBnomepnsiit koa. Koguposka ASCII. BoceMubutHble koaupoBku. [IoHsATHE 0 KOAMPOBKaxX
UNICODE. JlekoaupoBanue cOOOIIEHUH ¢ NCII0Ib30BaHUEM PABHOMEPHOI'O U HEpaBHOMEPHOTo Koja. MHpopMalimoHHbIN 00BEM TEKCTA.

Koauposanue 1sera. L{BetoBbie Monenu. Moaenun RGB, CMYK, HSL. I'nyOuna koauposanus. [Tanurpa.

PactpoBoe u BekTopHOE mpeacraBieHue nzodpaxenuil. [lukcens. OneHka HHPOPMAIIMOHHOTO 00bEMa TpaduuecKUX JaHHBIX AJI pacTPOBOTO
n300paKeHMsL.

KomupoBanue 3Byka. PaspsigHocTs u wactora auckperusanuu. KomudyectBo xaHanmoB 3amucu. OreHka nHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX
Gaiinos.

AJITOPUTMBI U IPOTPAMMHPOBaHHUeE.

[Tonstue anropurMa. McnoaHurenu alropuTMoB. AJITOpPUTM Kak IJIaH YIIPaBJICHUS UCIIOTHUTEIIEM.

CoiictBa anropur™Ma. Crioco0bl 3aIIMCH AITOPUTMA (CIIOBECHBIN, B BUJIE OJIOK-CXEMBI, IPOTPaMMa).

Anroputmuyeckue KOHCTpyKUMH. KoHCTpykuus «cienoBaHuey». JIuHelHbln anroputM. OrpaHMYEHHOCTh JIMHEMHBIX —aJITOPUTMOB:
HEBO3MO>KHOCTh MPEAYCMOTPETh 3aBUCHUMOCTb I10CIIEI0BATEIEHOCTH BBIIIOJIHAEMBIX AEUCTBUN OT HCXOJHBIX IaHHBIX.

KoHcTpykuus «BeTBiieHHE): MOJIHASL U HenoJiHas popMbl. BrinonHeHrne 1 HEBBIMOIHEHUE YCIOBHSI (MICTUHHOCTD U JIOXKHOCTh BBICKA3bIBAHUA).
IIpocTeie 1 cOCTaBHBIE YCIOBHS.

KoHcTpyKnns «ITOBTOpEHHE»: UKIIBI C 3aJaHHBIM YHCIIOM IIOBTOPEHUH, C YCIIOBUEM BBIITOJIHEHMS, C IEPEMEHHON [IUKJIA.

BcnomorarenbHbie anroput™Mel. Mcnonb3oBanue napaMeTpoB sl U3MEHEHUs pe3yJIbTaTOB pabOThl BCIOMOTATEIbHBIX aITOPUTMOB.

AHanu3 anropuTMOB JUISI HCTIOJTHUTENEH.

BrinonHenue aaropuTMoB Bpy4HYIO U Ha KOMIbloTepe. CHHTaKCHYeCKHUE U JIOTHUECKUe OMmUOKU. OTKa3bI.

Cucrema KOOpAMHAT B KOMITBIOTEpHOU Tpaduke. 3MeHeHne 11BeTa MuKCes.

I'paduueckue MPUMUTHBBL OTPE30K, MPSIMOYTOJbHHK, OKpPYXKHOCTh (Kpyr). CBolicTBa KOHTypa (LIBET, TOJIIMHA JMHHUW) W 3aJUBKH.
[TocTpoenne nzobOpakeHuit U3 rpa@UIECKUX MPUMHTHBOB.

Hcnonp30BaHue HUKIIOB Uil TOCTpOeHUsT n3o0paxeHuid. LlITpuxoBka 3aMKHYTONH 00sacTH IPOCTOi (POpMBI (TIPSIMOYTONBHUK, TPEYTOIBHUK C
OCHOBAHHUEM, NApAJUIEIBHBIM OCH KOOPAMHAT).

[Tpuniune! annManuu. Mcrnonb3oBanue aHuManuy A1 IMATAIMK ABMKEHUS 00beKTa. YIPaBIeHUs aHUMAaLMEH ¢ TOMOIIBIO KIIaBUATYPBI.



NHpopmManHOHHBbIE TEXHOJIOTHH.

TexcToBblE JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHM1Ia, ad3al], CTPOKa, CJI0BO, CHMBOJM).

TexcToBbIil poliecCOp — MHCTPYMEHT CO3/1aHusl, pelaKTUpOBaHUs U popMaTupoBaHus TekcToB. [IpaBuina Habopa Tekcra.

PenaktupoBanue tekcta. ColictBa cumBojioB. Ilpudt. Tunel mpudro (pyOneHsle, ¢ 3aceukaMu, MOHOWIMpUHHBIE). llomykupHoe u
KypcuBHOe HauepTanue. CBoiicTBa ab3alieB: rpaHUIbl, A03alHbII OTCTYI, HHTEPBaJIbl, BelpaBHUBaHUE. CTUIIEBOE (hOpMATUPOBAHUE.

CrpykTypupoBaHue HH(POPMAIIUU C TTOMOIIBIO CIUCKOB U Ta0ywmil. MHOTOypoBHEBbIE cICKU. JloOaBieHre TaOIHI] B TEKCTOBBIC IOKYMEHTHI.

BceraBka n3o0paxeHUi B TEKCTOBBbIE TOKYMEHThl. OOTekaHue H300pakeHHH TEKCTOM. BKIlOYeHHe B TEKCTOBBIM JOKYMEHT AMarpamm U
dhopmy.

[TapameTpsl cTpaHulbl, HymMepanus ctpanui. Jlo6aBieHue B JOKyMEHT KOJOHTUTYJIOB, CCHIJIOK.

[IpoBepka npaBomnucanusi. PaccranoBka nepenocos. ['onocoBoii BBoJ TekcTa. OnTHUecKkoe pacrio3HaBaHue TekcTa. KoMIbloTepHbI nepeBo/.
Hcnonb3oBanue cepBucoB MHTepHeTe 17151 00pabOTKH TEKCTA.

3HAKOMCTBO C rpapuueckuMu peaakTopamu. Pactposbie pucyHnku. VMcnonb3oBanue rpaguueckux NpUMUTHBOB.

Omnepanuu penakTUpoOBaHUsA TpadUuecKuX OOBEKTOB, B TOM 4Hcie LUGPOBBIX ¢ororpaduil: u3MeHeHHE pa3Mmepa, oOpes3Ka, MOBOpPOT,
oTpakeHue, pabota ¢ o0nacTaMHu (BblIeJICHHE, KONUPOBAaHUE, 3AJIMBKA [IBETOM), KOPPEKIIHS LIBETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMH CpPEACTBAMH TEKCTOBOIO Ipolieccopa MM JAPYyTUX Mporpamm
(mpunoxenwuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

[TonroroBka MynpTUMEIUHHBIX Tpe3eHTanuid. Crnaiia. JlobaBneHue Ha ciaii Tekcta 1 n3oopaxkeHuil. PaboTta ¢ HECKOIBKUMHU CIaliJaMH.

JloGaBieHue Ha ciaii]] ay JMOBU3YyaJbHBIX JaHHBIX. AHUMaIMs. ['unepccpuiky.
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TeopeTnueckue ocHOBbI HHPOPMATHKH.

[To3urnoHHbIE U HEMO3UIIMOHHBIE cUCTeMbI cuncieHus. Andasut. OcHoBanue. Pa3BéprayTas dopma 3amucu uncia. [lepeBon B AeCATUYHYIO
CUCTEMY YHCEJI, 3alICAHHBIX B JPYTHX CUCTEMAaX CUHCIICHHS.

PumMckast cuctema cuncieHus.

JlBonuHas cuctema cuucieHnus. [lepeBoJ1 HaTypaIbHBIX YUCEIT B IBOMYHYIO CUCTEMY CUHMCIICHUs. BochMeprnyHas cuctema cuuciienus. [lepeBo
YHcesl U3 BOCBMEPHYHON CHCTEMBI B JBOUYHYIO M JIECATUYHYIO CUCTEMBI U oOpaTHO. lllecTHaamatupuuHas cuctema cuucienus. [lepeBon ducen u3
HIECTHAUATUPUYHON CUCTEMBI B ABOUYHYIO, BOCBMEPUUHYIO U JIECATUUHYIO CUCTEMBI M O0paTHO.

ApudmeTndeckre onepanuy B JBOUYHONW CUCTEME CUUCIICHUS.

[IpencraBnenue uembix yncen B P-naHbIX cucreMax cuucienus. Apudmernyeckue onepanuu B P-naHbIX cucTeMax CUUCIIECHUS.

Jlorndeckue BeICKa3bIBaHMs. JlIorndeckue 3HaYCHUS BhICKa3bIBAaHUI. DJIIEMEHTApPHBIC U COCTABHBIC BhICKA3bIBaHUS. JIOTHUECKUE OTIEPAITUU: «IFD)
(KOHBIOHKITUS, JIOTHYECKOE YMHOXKCHHE), «UJIW» (IU3BIOHKITUS, JOTHYECKOE CIOKEHHE), «HE» (JIOTHYECKOE OTPHUIIAHUE), «UCKIIOUYAIOIIee W
(cnoxeHue Mo MOAYJIO 2), «UMIUIMKAIUsA» (CIEIOBAHUE), «IKBUBAJICHIMS) (JIOTMYECKash PaBHO3HAYHOCTH). [IpUOPUTET JIOTMYECKUX OIepaluid.
OnpeneneHre HCTUHHOCTU COCTaBHOTO BBICKA3bIBAHUS IIPU U3BECTHBIX 3HAUCHUSX UCTUHHOCTH BXOJSIIUX B HETO AJIEMEHTAPHbBIX BHICKAa3bIBAHUM.



Jlornueckue Bolpakenus. [IpaBuna 3anucu norndyeckux BbipaxeHuil. [TocTpoeHue TabnuIl MCTUHHOCTH JIOTHYECKUX BBIpAXKEHUH. YTpoleHue
JIOTHYECKUX BbIpaXeHUH. 3aK0oHbI aJireOphl Joruku. [locTpoeHue 1ornyeckux BoIpakeHU 10 TabJInIe HCTUHHOCTH.
Jlormueckue 31€MEHTHI. 3HAKOMCTBO € JIOTMYECKMMH OCHOBaMHU KoMIibrotepa. CyMMarop.

AJITOPUTMBI U IPOTPAMMHPOBaHHUeE.

A3k nporpammupoBanus (Python, C++, Java, C#). Cuctema nporpaMMHpOBaHUs: peJaKTOp TEKCTa MPOrpamMmm, TPaHCIATOp, OTIa UK.

IlepemenHas: tur, umsi, 3HaueHue. Llenple, BEIIECTBEHHBIE U CUMBOJIbHBIE [IEPEMEHHBIE.

Oneparop npucBauBaHus. ApU(PMETHUECKHE BBIPAKEHHUS M HOPSAIAOK MX BbIYMCIEHHA. Onepaluu C LEJbIMU YHCIAMU: LEJI0YHCIEHHOE
NIEJIEHNE, OCTAaTOK OT aeneHus. [IpoBepka 1enMMOCTH OJHOTO LENOro YKcia Ha Ipyroe.

Onepanuu ¢ BeIECTBEHHBIMU YyuciIaMu. BerpoeHnnblie GyHKIMU.

Cayuaiinsle (mceBIOCTy4aiHbIE) YUCIA.

BerBnenus. CoctaBHble ycia0BUs (3allUCh JIOTMYECKUX BBIPAXKEHUN HAa M3Yy4aeMOM S3bIKE IMporpaMMupoBaHus). HaxoxneHue MUHMMyMa U
MaKCHUMyMa U3 JABYX, TPEX U YETHIPEX uucell. Perenne kBapaTHOrO ypaBHEHUS, UMEIOIIETO BELIECTBEHHbIE KOPHU. JIornueckne nepeMeHHBIE.

JluanoroBas oTja/iKa porpaMm: MOIIaroBo€ BHIIOJHEHHUE, IPOCMOTP 3HAYEHHUM BETMYMH, OTIaJ0YHbIN BBIBOJ, BBIOOP TOYKH OCTAHOBA.

[Mukn ¢ ycmoBueM. AnroputM EBKima A HaxoXAeHUS HauOOJbIIEro oOIIero AETUTENs JABYX HaTypalbHBIX uucen. Pa3Ouenue 3ammcu
HaTypaJbHOIO YKCiia B MO3UIIMOHHOM cHCcTeMe ¢ OCHOBaHMEM, MEHBIIIUM WK paBHbIM 10, Ha oTAenbHbIe HU(pEL. Pa3nojkeHne HaTypalbHOTO YKcia Ha
IIPOCTHIE COMHOKHUTEIIN.

[ukn ¢ nepemMeHHON. AJITOPUTM MPOBEPKH HATYPAJIHLHOTO YKCIIAa HA MPOCTOTY.

Amnanuz anroputmoB. OmnpenienieHne BO3MOXKHBIX Pe3yIbTaTOB pabOThl aJrOpuTMa IpH 3a/laHHOM MHOKECTBE BXOIHBIX JIAHHBIX, ONpeeTIeHIe
BO3MOKHBIX BXOJIHBIX JJAHHBIX, IPUBOIALINX K JAHHOMY pe3yjbTary.

OOpaboTka MOTOKA JAaHHBIX: BBIYMCICHHUE KOJIMYECTBA, CyMMBbI, CPEIHETO apU(PMETHYECKOro, MUHUMAJIBHOTO U MaKCHUMAaJbHOTO 3HA4YEHUI
3JIEMEHTOB MOCJIEI0BAaTEIbHOCTH, YI0BIETBOPSIOLINX 3aJaHHOMY YCIIOBHIO.

O06paboTka cUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MepeMeHHble. [locumBonbHas 00paboTka cTpok. [1ogcuér 4acTOThl MOSsIBICHUS
CUMBOJIA B cTpoke. BecTpoeHnnbie hyHKIMH 17151 00paOOTKHU CTPOK.

TabGnuunble BenuuuHbl (MaccuBbl). OaHOMepHBIe MaccuBbl. CocTaBieHHE M OTJIAJKa HPOTpaMM, PEATM3YIOLUIMX THIIOBBIE aJITOPUTMbI
00pabOTKH OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, Java, C#): 3anosHeHrne 4MCIOBOTO MacCHBa
CJIy4aifHBIMHU YUCJIaMH, B COOTBETCTBHHU € (POPMYJION MK MyTEM BBOJIA YHCEI, HAXOXKJCHUE CYMMBI 3JIEMEHTOB MAaCCHBA; IMHEHHBIN MOUCK 3alaHHOTO
3Ha4eHUs B MAaccHBe, MOJACYET 3JIEMEHTOB MAacCHBa, YAOBJIETBOPSIONIMX 33aJaHHOMY YCJIOBHUIO, HaXOXXICHHE MHMHUMAJIBHOTO (MaKCHMaJIbHOIO)
3JIEMEHTa MacCHBa.

[ToHsATHE O CIIOKHOCTH aJITOPUTMOB.

HNHpopManuOHHbIE TEXHOJIOTHH.



[TonsaTHe 00 3JCKTPOHHBIX TaOnuiax. TWIBI NaHHBIX B sYCHKAX AJIEKTPOHHOW Tabnuibl. PemakTupoBanue u (popmaTupoBaHHE TaOJIHII.
Berpoennbie  GyHKOMHM A7 MOMCKAa MakKCMMyMa, MUHHUMyMa, CyMMBI W cpenHero apudmerndeckoro. CopTUpoBKa W (WIBTpanus IaHHBIX B
BbIIeTIeHHOM Juana3one. [loctpoenue auarpamm (rucrorpamma, Kpyropas guarpamma, TouedHas 1uarpamma). Beibop Tuma quarpamMmmei.

[IpeoOpazoBanne GpopmMyi npu KonupoBaHuu. OTHOCUTENIbHAS, A0COTIOTHAS U CMEIIaHHAs aJpecarus.

9 KJIACC

n¢ppoBas rpaMOTHOCTD.

I'moGanbHas cetb MuTepHert. IP-agpeca y3noB. CeteBoe XpaHeHHE JaHHBIX. MeTOAbl HHANBUAYAIBHOTO M KOJUIEKTUBHOTO pa3MELICHUs HOBOH
nHpopmanuu B UaTepuere. bonpiine nanHble (MHTEpHET-JaHHbIE, B YACTHOCTU JJaHHBIE COLIMAIBHBIX CETEN).

Pazpabotka BeO-cTpanuu. A3k HTML. CtpykTypa BeO-cTpaHullbl. 3arojoBOK U TeNO cTpaHullbl. Jlorndyeckas pa3MeTka: 3arojoBKH, a03allbl.
Pa3pabotka cTpanuil, coepKaluux pUCYHKH, CIMCKU U TUIIEPCCHUIKH.

[Tonatue 006 wHPOPMALMOHHOM Oe30macHOCTH. YTpo3bl HH(MOPMAIMOHHON Oe30macHOCTH MpU paboTe B TI00AIBHOW CETH M METOJbl
nporuBoaelictBua uM. [IpaBuna 6e3omacHoil ayTeHTudukanuu. 3ammTa JIM4Hoi nHpopmanuu B MHTepHeTe. besonacHble cTpaTeruu MOBEIEHUS B
Wntepnere. IlpenynpexeHre BOBIECUEHUs B JECTPYKTHUBHbIE U KPUMMHAIbHbIE (DOPMBI CETEBOM aKTUBHOCTU (KHOEpOYJUIMHT, (UIIMHT U JIpyrue
(hopMBI ceTeBOM aKTUBHOCTH).

Bunsl nesrensHoctn B MHTepHeTe. MIHTEpHET-CepBUCH: KOMMYHHUKAIIMOHHBIE CEpBUCHI (IOYTOBAs Ciyk0a, BHJICOKOH(PEPEHIMH U JIpyrue
CEPBUCHI), CITPABOYHBIC CITYXKOBI (KapThl, paClMCaHUs U JPYTHUE), TIOUCKOBBIC CIY>KOBI, CITy>KObI OOHOBJICHHUS TIPOrpaMMHOT0 obecriedeHust. CepBUCHI
rOCyAapCTBEHHBIX YCIYT.

Ob6naynble xpaHwiuma JaHHbIX. CpencTBa COBMECTHOM pa3pabOTKHU TOKyMEHTOB (OoHyaiH-oduchl). IIporpammHoe obecrneuenue kak BeO-
CEepBUC: OHJIAHHOBBIE TEKCTOBBIE U IpaUueCcKue peAaKTOPbl, CPebl pa3paboTKH MPOrpamMM.

Teopernyeckue 0CHOBbI HH(OPMATHKH.

Monens. 3anauym, pemaeMble ¢ MOMOIIbIO MozaenupoBanus. Krnaccuduxamum mozaenei. MarepuanbHble (HaTypHblE) U MH(POPMAIMOHHBIE
Mojienu. HenpepriBHbIE U AucKpeTHbIE Moaenu. VimuTtaunonnsie Mosenu. rposeie Mozenu. OnieHKa COOTBETCTBHE MOJIENIN MOJEIIUPYEMOMY OOBEKTY
1 TIETISIM MOJICTTPOBAHMSI.

Tabnuanbie mogenu. Tabnwia Kak MpeCcTaBIeHNE OTHOIICHUSI.

ba3br manabIx. OTOOP B TAOGIMIE CTPOK, YIOBICTBOPSIONINX 3aJaHHOMY yciIoBHIO. Pa3paboTka ogHoTaOaMuHONM 0a3bl JaHHBIX. COCTaBIICHHE
3arpocoB K 0a3e TaHHBIX C TTOMOIIBIO BU3YaJIbHOTO PEAAKTOPA.

I'pad. Bepmuna, pedpo, myts. OpueHTUPOBaHHBIC U HEOpUEHTHpOBaHHBIC Tpadnl. JnnHa (Bec) pedpa. BecoBas marpunia rpada. Jnvna myTtu
Mexay BepinuHamu rpada. [Touck ontumanbHoro mytu B rpade. HaganbHas BepuimHa (MCTOYHHK) U KOHEYHAs! BEPIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Berancienue koauuecTBa MyTel B HAIIPAaBJIEHHOM allMKINYECKOM rpade.

JlepeBo. Kopenb, BepmmHa (y3en), iuct, pedbpo (myra) nepera. Beicota aepesa. IlomgnepeBo. I[Ipumepsl ucnonb3oBanus aepeBbeB. [lepedop
BapUaHTOB C TIOMOIIIBIO JIepeBa.



[TonsTe MmaTemaTuyeckoil Monenu. 3agaud, pelraeMble C TMOMOIIBI0 MaTeMaTHUYeCKOTro (KOMIBIOTEPHOro) MojaenupoBaHus. OTianuue
MaTeMaTH4YeCKOM MOJIEIHN OT HATyPHON MOJICNIU U OT CJIIOBECHOTO (JIMTEpAaTypHOI0) OMUCAHUs 00BEKTa.

Ortanbl KOMIBIOTEPHOTO MOJICIMPOBAHUS: TOCTAHOBKA 3a/layd, IOCTPOCHHE MAaTEeMAaTHYeCKOHM MOJeNu, MporpaMMHasl pealn3aims,
TECTHUPOBAHUE, MPOBEICHNE KOMIIBIOTEPHOTO YKCIICPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOYHCHNUE MOJICIIH.

AJITOPUTMBI H IPOTPAaMMHPOBAaHHeE.

Pazbuenue 3amauM Ha mnoj3ajadd. BcmomoratenbHble anropuTMbl (MOANPOrpaMMbl, Mpoueaypsl, QyHkuuu). [lapamerpbl Kak CpeicTBO
W3MEHEHHUs Pe3yJIbTaTOB pabOThI oAnporpaMmbl. Pesynbrat ¢pynkiuu. Jlornueckue GyHKInu.

Pekypcus. PexypcuBHble moanporpamMmsl (mpouenypsl, GyHKIMH). Y ClIOBHE OKOHUAHUS peKypcuu (6a3oBble citydau). [Ipumenenue pekypcun
JUTs Iepebopa BapHaHTOB.

CoptupoBka MaccuBOB. BcTpoeHHbIE BO3MOXHOCTH COPTHPOBKHM BBIOPAHHOTO s3bIKa INporpamMmmupoBaHus. COPTUPOBKA IO HECKOJIbKUM
KpUTEpUsSM (YPOBHSM).

JIBOMUHBIN [TOMCK B YIIOPSAIOYEHHOM MACCHBE.

JIBymepHble MaccuBbl (MaTpullbl). OCHOBHBIE aNTOPUTMbI 00PAaOOTKU JIBYMEPHBIX MAacCHBOB (MaTpHII): 3alOJHEHHE JBYMEPHOI'O MaccHUBa
CJIy4aifHBIMHU YHCJIaMHU U C HCTIOJIb30BaHUEM (pOpMyJI, BEIYMCICHUE CYyMMBbI 3JIEMEHTOB, MUHUMYMa U MaKCUMyMa CTPOKH, CTOJIOIA, TUara3oHa, MOucK
3alaHHOro 3HaueHus. COpTUpOBKa 10 HECKOJIBKUM KPUTEPUSIM (YPOBHSIM).

JluHaMu4eckoe MporpaMMUpOBaHKe. 3a/1auH, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO POTPaMMUPOBAHUS: BbIUUCIIEHNE (QYHKIUHN, 3aJaHHBIX
pexyppeHTHOI (hopMyIIoH, MOACUET KOJMYECTBA BAPUAHTOB, BEIOOP ONTHUMAJILHOTO PEIICHHUS.

Vnpasnenue. Curnan. O6patHast cBs3b. IlomydeHue curHaiaoB oT HM(POBBIX TATUYMKOB (KacaHWs, PACCTOSHUS, CBETa, 3ByKa U JPYroro).
[Ipumepsl KcnoNb30BaHMs MPUHLKIIA OOpaTHOM CBA3M B CUCTEMaX YIPaBJICHHUS TEXHUYECKUMHU YCTPONCTBAMHU, B TOM 4HCIE B POOOTOTEXHHUKE.
[Ipumepsl pOOOTHU3MPOBAHHBIX CHCTEM (CHCTEMa YNpaBlIEHUS JB)KEHHEM B TPAHCIOPTHOM CHUCTEMe, CBapoO4Has JIMHUS aBTO3aBOAA,
aBTOMATHU3MPOBAHHOE yNpaBJICHHE OTOIJICHUEM IOMa, aBTOHOMHAsl CUCTEMa YIPaBJIE€HUS! TPAHCIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI).

HNudpopmManuOHHbIE TEXHOJIOIHH.

VYcioBHBIE BBIYMCICHUS B AJIEKTPOHHBIX Tabnumax. CyMMUpOBaHHE M MOJCUET 3HAUEHUM, OTBEYAIOIIMX 3aJaHHOMY ycioBHio. OOpaboTka
00JbIIMX HAOOPOB JAHHBIX.

JlnHaMu4ecKoe MporpaMMHPOBAHUE B 3JIEKTPOHHBIX TaOJIUIIaX.

UucneHHoe MOACIUPOBAHWE B JJICKTPOHHBIX Tabnuiax. UuWciIeHHOe pelnieHre YpPaBHEHHM ¢ TMOMOINbI0 Tombopa mapamerpa. [lomck
ONITUMAJILHOTO PEIICHUSI.

Ponb nHGOPMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTUN SKOHOMUKH MHPA, CTPAHBI, pETHOHA.

OTkpeiThie 0Opa3oBarenbHble pecypchl. Ilpodeccuu, cBa3anHple ¢ MHGOPMATHKOW M HMH(GOPMAIIMOHHBIMH TEXHOJIOTHUSIMH: BeO-aAu3alHep,
MPOTPaMMHUCT, pa3padOTIYNK MOOHMIBHBIX HNPWIIOKCHHH, TECTHPOBIIMK, aPXUTEKTOP MPOrPaMMHOTO 00ECIIeUeH s, CHENUAIUCT 10 aHAIN3Y JIaHHBIX,
CHCTEMHBIN aIMUHHCTPATOP.



3HAKOMCTBO C MEPCHEKTUBHBIMU HAMPABICHUSIMH Pa3BUTHS WH(OOPMALIMOHHBIX TEXHOJIOTHI (Ha MPUMEpPE UCKYCCTBEHHOTO MHTEIIEKTA U MAITUHHOTO
0o0ydenwust). CucteMbl YMHOTO Topojia (KOMIBIOTEPHOE 3PEHUE M aHAIU3 OOJIBIINX JaHHBIX).



HﬂaanyeMble PE3YJAbTATbI OCBOCHUSA y‘I66HOF0 npeamerTa ((I/IH(l)OpMaTI/IKa»

N3yuenne wuHpOpMAaTHKM Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHWs HAMPABICHO HA JOCTHXKCHHE OOYYAONIMMUCS JUYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX PEe3yJIbTaTOB OCBOCHUS COACPIKAHUS YIeOHOTO MPEAMETA.

JIMHHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yJbTaThl UMEIOT HAINPABICHHOCTh HA pEIEHHE 3a/ad BOCIUTAHUS, PA3BUTUSA U COLMANM3ALUU OOYYarOIIUXCS CPeICTBAMU
y4eOHOTr0 MpeaMeTa.

B pesynbrate usydenus MH(GOpPMATHKH HAa YPOBHE OCHOBHOIO oOuiero odpaszoBaHus y oOyuarouierocs OynyT cOpMUpPOBaHBI CIEIYOLIUE
JMYHOCTHBIE PE3yJIbTAThl B YACTH:

1) naTpMoOTHYECKOro BOCIUTAHMA:

[IEHHOCTHOE OTHOIIEHHE K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY M HAYYHOMY HACJIEIUIO, TOHWMMaHKE 3HAUYeHUS WHPOPMATHKH KaK
HayKH B KH3HH COBPEMEHHOT'O OOIECTBa, BIIaJICHUE JOCTOBEPHOI MH(pOpMalneil 0 Mepe1oBbIX MUPOBBIX M OTEUECTBEHHBIX TOCTHKEHHUSAX B 00JIaCTH
nH(OPMATUKH U MHPOPMALIMOHHBIX TEXHOJIOT U, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O LHU(POBON TpaHCchHOpMaLIMKU COBPEMEHHOTO O0IIECTBa;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpHMEHTAIHsI HA MOpaJIbHBIC IIEHHOCTH ¥ HOPMBI B CHTYaIllMsX HPaBCTBEHHOTO BHIOOpPA, TOTOBHOCTH OIIEHHBATH CBOE MOBEJCHHUE W TIOCTYIIKH, a
TaKXKe MOBEJCHUE U MOCTYNKHU APYTUX JIOJEH C MO3UIUN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUIN MOCTYNKOB, aKTUBHOE
HETPUSTHE aCOLMAIBHBIX IMIOCTYIIKOB, B TOM umncie B IHTepHeTe;

3) rpa’*KIaHCKOI0 BOCIIUTAHMS:

MIpPEJICTaBICHUE O COLMAIbHBIX HOPMaX M MPaBHJIAX MEXKJIMYHOCTHBIX OTHOLIEHUH B KOJJIEKTHMBE, B TOM YHUCIIE B COI[MAIIBHBIX COOOIIECTBAX,
coOuroieHre MpaBuil 0€30MacHOCTH, B TOM YHCIIe HaBBIKOB 0e30I1acHOro moBejieHus B VIHTepHeT-cpene, TOTOBHOCTh K pa3HOOOpa3HOW COBMECTHON
NeSITEIPHOCTH TIPU  BBITIOJIHEHUHM Y4YeOHBIX, MO3HABATENBHBIX 3a/la4, CO3JaHWW YYEOHBIX TPOCKTOB, CTPEMJICHHE K B3aWMOIIOHHMAHUIO U
B3aMMOIIOMOIIM B TIpolecce 3TOH y4eOHOH NesSTeNbHOCTH, TOTOBHOCTh OILEHMBATh CBOE IOBEAECHHUE U MOCTYNKHM CBOMX TOBapHIIEH C MO3UIMU
HPAaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN TTOCTYTKOB;

4) HeHHOCTeil HAY4YHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECCKUX MPEACTaBIeHUN 00 nHpopManuu, HHHOPMAIIMOHHBIX MpoIeccax U MHPOPMAITMOHHBIX TEXHOJIOTHUSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M OOIIECTBEHHOM NPAKTHUKH M COCTABIISIOUIMX 0a30BYI0 OCHOBY Ui TOHHMAaHUS
CYILIHOCTH HAyYHOU KapTUHBI MUDA;

UHTEpEeC K OOYYCHHIO W TMO3HAHUWIO, I0003HATENLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K C€aMOOOPa30BaHHIO, OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHeHIIeM;

OBJIa/ICHUE OCHOBHBIMH HAaBBIKAMM HCCIIEIOBATEIbCKOW JIEATEIIbHOCTH, YCTAaHOBKAa HA OCMBICIICHHE OIbITa, HAONIOJCHHUN, MOCTYIKOB U
CTpeMJICHHE COBEPILIEHCTBOBATH IyTH TOCTHKEHUS UHAUBUIYAIBHOTO M KOJUIEKTUBHOTO OJIaromnoiryqus;
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c(OpMHPOBAHHOCTh MH(POPMALIMOHHON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB CaMOCTOSATEJIbHOM pabOThl ¢ y4yeOHBIMHM TEKCTaMH, CIIPABOYHOI
JUTEPATYPOid, pa3HOOOPA3HBIMU CPEIICTBAMH MH(POPMALMOHHBIX TEXHOJIOTHH, @ TAKXKEe YMEHHUSI CaMOCTOSITEIbHO ONPEACIATh eI CBOET0 00ydYeHUs,
CTaBUTh U (POPMYJIUPOBATH JUIsl ce0sl HOBBIE 337a4il B yu€0e U O3HABATEIbHOM NesTEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH 1M03HaBaTEIbHON
NeSITeNIbHOCTH;

5) popMupoBaHus KYJbTYpPhI 310POBbS:

OCO3HaHUE LIEHHOCTH U3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbIO, YCTAaHOBKA Ha 3/10pOBbI 00pa3 >KU3HU, B TOM YHUCIIE U 3a CUET
OCBOCHHMS U COOJIOICHUs TpeOOBaHUM Oe30MacHOM 3KCIUTyaTallui CPECTB HH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

6) TPy10BOT0 BOCIUTAHUS

MHTEpEeC K IMPAaKTHMYECKOMY M3Y4EHHUIO mpodeccuil u TpyAa B cdepax MpodecCHOHATBHOU AEATENbHOCTH, CBSI3aHHBIX C HMH()OPMATHKOH,
MIPOrpaMMUPOBaHUEM M HH(GOPMALMOHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTH)KEHHUAX HAayKU HHMOPMATHKUM U HAyYHO-TEXHHUYECKOTO
mporpecca;

OCO3HaHHBIM BHIOOP M MOCTPOCHHUE MHJMBUIYAJIBHOW TPAaeKTOpPUMU OOPAa30BAHMS M KU3HEHHBIX IJIAHOB C Y4ETOM JMUYHBIX M OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH;

7) 9KOJIOTHYECKOT0 BOCTIUTAHUS

0CO3HaHME III00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOoOIeM U IMyTeH UX pelIeHHs, B TOM YHCie C YYETOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX
1 KOMMYHUKAIIHOHHBIX TEXHOJIOTUH;

8) amanTanmuu K H3MEHS IOIHMCSI YCJIOBHSIM CONMATBbHOM Cpe/bl:

OCBOEHHE O0YYaIOIUMUCS COLMATIBHOIO OMbITA, OCHOBHBIX COLHUAIBHBIX POJIEH, COOTBETCTBYIOIIUX JIEATEIBHOCTH BO3pacTa, HOPM M MpaBUII
0O0IIIECTBEHHOTO MOBEACHUS, (POPM COLMAIBHON KHU3HM B TPYIIAX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIONMX B BUPTYaIbHOM IPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIBTATbBI

MCTaHpCZ[MeTHLIe pPE3yJIbTaTbhl OCBOCHUSA HNPOTpaAMMEI I10 I/IH(bOpMaTI/IKC OTpaXar0T OBJAACHUC YHUBCPCAJIbHBIMHU y‘-IC6HBIMI/I HeﬁCTBHHMH —
IMO3HaBaTCJIbHBIMHA, KOMMYHHWKATUBHBIMHU, PETYJIATHBHBIMU.

Ilo3HaBaTeIbHbIE YHHBEPCATIbHbIE YUeOHbIE TelCTBUS
Ba3oBble jlornueckue AeicTBUA:
yMEHHE OIpeNessaTh MOHATHUS, CO3/1aBaTh 0000IIEHNS, YyCTaHABINBATh aHAJIOTUH, KJIACCU(PUIIMPOBATh, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS U
KPUTEPHH Ui KiIacCU(UKAIMK, yCTaHABIUBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKUE PACCYXKIEHHs, MPOBOIUTH YMO3AKIIOUCHHUS
(MHIyKTUBHBIE, IeTyKTUBHBIE U 110 aHAJIOTUH) U BBIBOJIBI,
YMCHUC CO31aBaTh, IPUMCHATL U HpCO6pa3OBBIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXCMBbI JJI1 PCUICHU A y‘IGGHLIX U IIO3HaBAaTCJIbHBIX 3a/a4,
CaMOCTOSITEIIbHO BBIOUPATh CIIOCO0 pelieHus y4eOHOU 3aa4u (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEIICHMs, BRIOMPATh HanboJiee TOIX0 AN
C YYETOM CaMOCTOSITENIHO BBIJIEIIEHHBIX KPUTEPUEB).
ba3soBble ucciieoBare/ibCKie 1eHCTBUSA:
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(bopMyIMpOBaTh BONPOCH], (PUKCUPYIOIIME PAa3phlB MEXAY PEANbHbIM U KeIaTeIbHBbIM COCTOSHUEM CHUTYyallud, 00bEKTa, U CaMOCTOSTEIbHO
YCTaHABJIMBAaTh UCKOMOE U JIaHHOE;
OLIEHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIHIO, TOJYUYEHHYIO B X0J1€ HCCIIEIOBAHUS;
IIPOrHO3MPOBATh BO3MOXKHOE JlajibHEIIee pa3BUTHE IPOLECCOB, COOBITUI U MX MOCJIEICTBUS B aHAJOTUYHBIX UM CXOAHBIX CUTYalUsIX, a TAK¥Ke
BBIJIBUT'aTh MPEATNOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.
Padorta ¢ unpopmanmeii:
BBISIBIIATH 1e(pUIUT HH(POPMALIUH, TAaHHBIX, HEOOXOIUMBIX ISl PELICHUs IOCTABICHHOM 3a/1a4H;
MPUMEHSTH Pa3IMYHble METO/AbI 1 HHCTPYMEHTHI IIPH MOUCKE U 0TOOpE HHPOPMAIMHN U3 HCTOYHUKOB C YUYETOM MPEAJIOKEHHON yueOHOM 3a1aun
U 3aJJaHHBIX KPUTEPUEB;
BbIOMpATh, aHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB U (OPM HPECTABICHUS;
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAlbHYI (OpMY MpencTaBlIeHUs] HMHPOPMALUMU M WUIIOCTPUPOBATH pellacMble 3a7auyd HECIOKHBIMHU
CXeMaMH, AMarpaMMaMH, UHbIMU IpaUuecKuMu 00BEKTaMU U UX KOMOUHALUSAMU;
OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUU IO KPUTEPUSIM, IPEATIOKEHHBIM YUUTENIEM WU c(hOPMYITMPOBAHHBIM CAMOCTOSITENbHO;
3¢ (HeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh MH(POPMALIHIO.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1elCTBHA

Oo6uenne:

COIIOCTABJIAATh CBOU CYXICHHA C CYKACHUAMU APYTHUX YHAaCTHUKOB JUajiora, O6H3py>KI/IBaTB pasiiniue U CXoaCTBO HOSPIIII/II;'I;

myOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMIOTHEHHOTO OMBITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TTPOEKTA);

CaMOCTOSITEIbHO BBIOMpaTh (OpMaT BBICTYIUIGHHUS C Y4YETOM 3a/ad MPE3CHTAIMH M OCOOEHHOCTEH ayJAWTOPUU U B COOTBETCTBHU C HUM
COCTaBJISITh YCTHBIE U TUCBMEHHBIE TEKCTHI C UCTIOJIb30BAaHUEM MILTIOCTPATUBHBIX MAaTEPHAJIOB.

CoBMecTHas1 1eSITeJILHOCTb (COTPYIHUYECTBO):

MOHUMATh U HMCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW M MHAWBHUIYATbHON paOOTHI MPHU PEIICHHH KOHKPETHON MpPOOJIEeMbI, B TOM YHCIE MPH
co371aHUU WH(HOPMAITMOHHOTO MPOIYKTA;

NPUHUMATH 11€Jb COBMECTHON MH(POPMAIMOHHOHN AESITeNLHOCTH MO cOopy, 0OpaboTke, mepenave, Gpopmanuzanud WHOOPMALIUY, KOJIIEKTUBHO
CTPOUTD JEHUCTBHUS 1O €€ JOCTIKEHUIO: PaCTIPEIEATh POJIH, TI0TOBAPUBATHCS, 00CYKIATh MPOIIECC M Pe3yJIbTaT COBMECTHON pabOTHI,

BBINOJIHATH CBOIO 4YacTh paboOThl ¢ MH(popMmanmend Wi MHOOPMAIMOHHBIM MPOAYKTOM, JOCTHras KayeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYSI CBOU ACUCTBUA C APYTUMHU WICHAMU KOMAaH/IbI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaAa B OOIIMK MH()OPMAITMOHHBIN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO C(OPMYIHMPOBAHHBIM YYaCTHUKAMHU
B3aHMOJICHCTBUS;

CpaBHHMBATh pE3yJIbTaThl C HCXOJHOW 3aJadeid W BKJIQJ KaXJAOro 4YjIeHa KOMaHIbl B JIOCTIDKEHHE pE3yJIbTAaTOB, pa3leliarh cdepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTH K MPEIOCTABIECHUIO OTYETA MEepe/] IPYIIOH.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUS
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Camoopranu3anusi:
BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX NPoOIeMBbl, TpeOyOIINe peleHUS;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJX0/1aX K IPUHATHUIO pelIeHUH (MHAUBUYaTbHOE IPUHATUE PEIICHUH, IPUHATHE PELICHUN B TPYIIIE);
CaMOCTOSITEJIbHO COCTABJIATH AITOPUTM pELICHUs 3aJlaul (WM €ro 4acTh), BEIOUpATh CIIOCO0 perieHus yueOHO! 3ajaui ¢ y4ETOM HMEIOIINXCS
pecypcoB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe laraeMble BAPUAHTHI PELLICHUH;
COCTaBJIATh IUIAH JEHCTBUHM (IUIaH peaju3allid HaMEUEHHOrO aJIrOpuTMa pPEIICHHs), KOPPEKTHPOBATh MPEIIOKEHHBIH allfOPUTM C YUYETOM
MIOJIyYeHHS HOBBIX 3HAHUI 00 U3yyaeMoOM O0bEKTE;
IIPOBOAUTH BHIOOD B YCIOBUAX MPOTUBOPEUYUBON MHPOPMALIUU U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.
CaMoOKOHTPOJIb (pediekcusi):
BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISl, CAMOMOTHBAIMH U PEQIIEKCHH;
JlaBaTh OLEHKY CUTyallMH U IIpesiaraTh IUlaH €€ U3MEHEHUS;
YUHUTHIBATh KOHTEKCT M NPEIBUIECTb TPYIAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPHU pPELICHUH y4yeOHOW 3ahauu, aJanTHUpOBaTh PELIEHUE K
MEHSIOIIHUMCS 00CTOSTEIBCTBAM;
OOBSACHATh NPUYUHBI JOCTHKEHUS (HEJOCTUKEHHSI) Pe3yJIbTaTOB MHPOPMAILIMOHHOMN /1€ATEIbHOCTH, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY,
YMETb HaXxOJUTh MO3UTUBHOE B IIPOU3OIIEIIIEH CUTYALINN;
BHOCUTb KOPPEKTHBBI B JESTEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCS CUTYyallMi, YCTaHOBJIEHHBIX OIINOOK, BO3HMKIINX
TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.
OMOIMOHAJLHLIA MHTEJIEKT:
CTaBUTh ce0s1 HA MECTO JIPYTOro 4eiloBeKa, MOHUMAaTh MOTHBBI U HAMEPEHUS APYToro;
Ilpunsitue cedst U APyrux:
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT JIaXe B YCIOBUAX OTKPBITOTO JIOCTYIIA K JTI0OBIM 00BbEMaM HHPOPMAIIUH.

HNPEIMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kijiacce y o0ydaromnierocst 0ytyT copMHUpPOBAHBI CIICTYIONTNE YMEHUS:

JI€MOHCTPUPOBATH BJIaJICHHE OCHOBHBIMH MOHATUAMU: HHPOPMaLKs, TTepeiada, XxpaHeHue 1 00padoTka nHpopMaLuu, aropuTM, UCIOIb30BATh
WX JUIS PeUICHUsT YU4eOHBIX W MTPAKTUYCCKHX 3a/1a4;

KOOAUpOBAaThL MU JCKOAUPOBATH COOGH_ICHI/ISI o 3aJaHHBIM TIIpaBHJIaM, JICMOHCTPUPOBATH ITOHHMAHUC (HOHCH}ITB CyH_IHOCTI:) OCHOBHBIX
MPUHITUIIOB KOAMPOBAaHUS MWH()OPMAIUM pa3IMYHONW TPUPOMIBI: YUCIOBOW, TEKCTOBOW (B pa3iMYHBIX COBPEMEHHBIX KOAHMPOBKax), rpaduveckoil (B
pacTpoBOM U BEKTOPHOM IIPEJICTaBIEHNUH), AyAHO, BUAEO;

CpaBHUBATh JJIMHBI COOOIICHUH, 3aNIMCAaHHBIX B PA3JIMYHBIX an(aBHTaX, ONMEPUPOBATH COUHHUIIAMH MU3MEPEHUS MHPOPMALMOHHOTO 00bEMa U
CKOpPOCTH NI€peaavu JaHHBIX,

OLICHUBATh U CPAaBHUBATH Pa3Mephl TEKCTOBBIX, IPa(UIeCKHX, 3BYKOBBIX (ailJIoB U BUICO(AIIIOB;
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IPUBOAUTH IIPUMEPBI COBPEMEHHBIX YCTPOICTB XpaHEHHUs U Mepe/laul JaHHBIX, CPABHUBATh UX KOJMUECTBEHHbIE XapaKTePUCTHKH;

MOJy4YaTh W WCIIOJNB30BaTh HMH(OPMAIUMIO O XapaKTEPUCTHKAX IEPCOHAIBHOTO KOMIIBIOTEpAa M €ro OCHOBHBIX JJIEMEHTax (Iporeccop,
olepaTHBHAs MaMsTh, JOJrOBPEMEHHAS IaMSTh, yCTPOMCTBA BBOJA U BBIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKH KOMIIbIOTEPA C 33/1a4aMU, PEIIAEMbIMU C €0 TOMOLIBIO;

BBIJICJIATH OCHOBHBIE ATAIlbl B UICTOPUH PA3BUTHUSI KOMIIbIOTEPOB, OCHOBHbIE TEHACHLIUHU PAa3BUTUS HH(POPMALIMOHHBIX TEXHOJOTH, B TOM YHUCIIe
I7100aJbHBIX CETCH;

OPHEHTUPOBATHCS B HEPAPXUUECKOHN CTPYKType (ailioBoit cucTeMbl (3amMchIBaTh MOJHOE UM (paiiia (mamnku, karanora), myTh K (ailiny (mamnke,
KaTaJory) 1o UMEIoIEeMyCsl ONUCAHUIO (aillIoBOM CTPYKTYpbl HEKOTOPOI0 HH(OPMALIMOHHOI'O HOCUTEJS);

pabotath ¢ (aiioBOil cUCTEMOI MEPCOHAILHOTO KOMIIbIOTEpa M 00JauHBIMU XPaHUJIMILAMH C UCIOJIb30BaHUEM rpaduyeckoro uHrepdeiica:
CO03/1aBaTh, KONIMPOBATh, IEpEMENIATh, IEPEUMEHOBBIBATb, YAAJIATh U apXUBUPOBATH (Paillibl U KaTaJaory;

cobuoath TpeOoBaHUsl Oe30macHON sKcIuTyataiuu Texuuyeckux cpeacts MKT, umers npencraBieHue o BIMSHUM HUCHOJIb30BAHUS CPEJCTB
UKT Hna 310poBbE MOIB30BATENSA, YMETh IPUMEHATH METO bl MPOPHIIAKTUKH 3a00JI€BaHHM, CBA3aHHBIX C HCIOJB30BaHUEM LIU(PPOBBIX YCTPOUCTB;

coOJII0IaTh CETEeBOM ITHKET, 0a30BbIe HOPMBI MH(POPMALIMOHHOMN 3TUKU U MpaBa MpH paboTe C MPUIOKEHUSIMH Ha JIIOOBIX YCTPOMCTBaxX W B
WuTepHere, BBIOUpaTh O€30MacHbIE CTPATETUU IIOBE/ICHUS B CETH;

UCMOJIb30BaTh PA3IMUHBIE CPEJCTBA 3aLIUTHI OT BPEAOHOCHOTO MPOrPaMMHOT0 obOecredeHusi, obecrneunBaTh JUYHYI O€30MacHOCTh HpHU
WCIIOJIb30BAaHUU PECYpPCOB ceTH VHTepHEeT, B TOM YHuCle 3allMIaTh NEPCOHAIbHYI0 HH(OpPMAlMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYNa U €ro
MOCTIeICTBUM (pa3rialieHusi, MOJMEHbI, YTpaThl JIaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKMX U COIMAIbHO-TICUXOJIOTHYECKHX AaCHEeKTOB
WCIOJIb30BaHus ceTH VIHTepHeT (ceTeBasi aHOHUMHOCTb, IU(POBOH Clie]], ayTEHTUYHOCTh CyOBEKTOB M PECYpPCOB, OACHOCTH BPEIOHOCHOTO KO/1a);

uckaTh uHpopmaimio B VHTepHeTe (B TOM 4YHCIE MO KJIIOYEBBIM CIIOBaM U MO H300PaKEHMIO), KPUTHUYECKH OTHOCUTHCS K HalJeHHOU
nH(pOpMaluK, 0CO3HABas OMACHOCTh JJISl JINYHOCTU M OOILECTBa paclpocTpaHeHHs] BPEJOHOCHOW MH(pOpMalMU, B TOM YHCIE 3KCTPEMHUCTCKOTO H
TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATb CTPYKTYPY a/IpECOB BEO-PECYPCOB;

UCIOJIb30BAaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAIUN, U(POBBIE CEPBUCHI FOCYIapPCTBEHHBIX YCIYT, [IM(poBbIe 00pa3oBaTeIbHbIE
CEPBHUCHI;

PacKpbIBaTh CMBICI TOHSATHH «HUCHOJHHUTENbY», «AJITOPUTM», «IIPOrpamMMay, MOHHUMAs Pas3HUIy MEXAy YHOTpeOJieHMeM 3THX TEPMUHOB B
0OBIJIEHHOM peun U B UHPOPMATHUKE;

OIMCBIBATH AJITOPUTM PEIICHUS 3a/1a4M Pa3InYHBIMHU CIOCOOAMH, B TOM YHCJIE B BUAE OJIOK-CXEMBI;

pa3duBaTh 3aJauu Ha MOA3a/a4M, COCTaBIIATh, BBINOJIHATh BPYUYHYIO M HA KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C UCIIOIb30BAHUEM BETBIICHUH,
LIUKJIOB ¥ BCTIOMOTaTEIbHBIX AITOPUTMOB IS YIIPABJICHUS UCTIOTHUTEISIMU, TAKMMHU Kak Pobot, Yepenaiika, YepTExXHUK;

NPEACTaBIATh PE3yibTaThl CBOEH JEATEIBHOCTH B BHUJAE CTPYKTYPUPOBAaHHBIX M/UIFOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTUMEIUIHBIX
MIPE3CHTAIH, IEMOHCTPUPYS BiaJleHUE YMEHUSIMH M HaBBIKAMU HUCIOJIB30BaHUS MH()OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN I TIOMCKa,
XpaHeHHs1, 00pabOTKH U Mepeavurl ¥ aHaJIn3a Pa3INuHbIX BUI0B HH(OpMaIuu, (GOpMUPOBATH TUIHOE HHPOPMAIIMOHHOE TIPOCTPAHCTRO.

K xonIty o0yuenus B 8 ki1acce y oOydaromierocst 0y1yT cOpMHUpPOBAHBI CJICTYIONTNE YMEHUS:
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MOSICHSTB Pa3IMYHs MEKIY MO3UIMOHHBIMHU U HENO3UITMOHHBIMUA CHCTEMaMH CUHCIICHHS;

3aIMCBIBAaTh, CPABHUBATH M MPOU3BOINUTH apU(PMETHIESCKIE OTEPANy HaJl IIETTBIMU YHUCIIaMH B TIO3UIIMOHHBIX CUCTEMaX CUHCIICHHUS;

OIIEPUPOBATH MOHATUAMHU «BBICKA3bIBAHUEY, «JIOTHUECKAs ONEPALUS, «JTOTMYECKOE BBIPAKEHHEN;

3aIMCBIBATh JIOTHYECKUE BBIPAKEHHS C MCIIOJIb30BAaHUEM ITU3BIOHKIINHN, KOHBIOHKIINH, OTPULIAHHS, MMIUTHKAIIMY U SKBUBAJICHIIUH, OTIPENIEIIAThH
HCTHUHHOCTD JIOTHYECKHUX BBIPAKCHUN PU U3BECTHBIX 3HAUEHUSAX UCTUHHOCTU BXOJASAIINX B HETO NEPEMEHHBIX;

CTPOUTH TAOJIUIBI UCTHHHOCTH IS IOTHYECKUX BBIPAKEHUH, CTPOHUTD JIOTUIECKHE BRIPAKEHUS 110 TaOJIMI[aM UCTHHHOCTH;

yIpOLIaTh JOIMYECKHE BBIPAXKEHUS, UCIIOIIb3Ysl 3aKOHBI alIreOphl JIOTUKH;

MIPUBO/IUTH TIPUMEPHI JIOTHYECKUX 3JIEMEHTOB KOMITBIOTEPA;

BBIOMPATh MOAXOIAIINN AITOPUTM JIJIsl pEILICHUS 3a/1a4H;

ONEpPUPOBATh TOHATHSIMH: IEPEMEHHAas, TUI [aHHBIX, ONEpalys NPUCBAUBAHHS, apu()METHUECKHE M JIOTHUECKHE OIEpaIuy, BKIIIOYAs
OIepalLuy LETOYUCICHHOTO JICJIEHUS] U OCTAaTKa OT JICJICHUS;

WCTIOJIF30BaTh KOHCTAHTHl M TIEPEMEHHBIC PAa3JIMYHBIX THUIOB (YHCIOBBIX — IENBIX W BEIIECTBEHHBIX, JIOTUYECKUX, CUMBOJIGHBIX), a TaKkKe
coJiep Kallie UX BbIPaXKEHUs, UCIIOIb30BaTh ONEPaTOp NPUCBAaUBAHMUS;

3aIMCHIBATh JIOTHYECKUE BHIPAKCHHS HA H3Yy4aeMOM SI3bIKE TIPOTPAMMHUPOBAHHS,

aHAJM3UPOBATh MPEAJIOKEHHbIE aJITOPUTMBI, B TOM YHUCIIE ONPEAENATh, KAKHe Pe3yIbTaThl BO3MOXHBI MPU 33JJaHHOM MHOXECTBE HCXOIHBIX
3HAYCHUH, ONPEICTISITh BOZMOKHBIC BXOIHBIE JJAHHBIC, TIPUBOISIINE K ONPEIEIEHHOMY pe3yIbTary;

co3/laBaTh W OTJIQXXMBATh IPOrpaMMbl Ha COBPEMEHHOM S3bIKE IporpamMmupoBaHusi obOmero HaszHaueHus (Python, C++, Java, C#),
peau3yroIune aNropuT™Mbl 00pabOTKHA YMCIIOBBIX JaHHBIX C WCIOJIH30BAHWEM BETBJICHUH (HaXOXXIACHHWE MUHHUMyMa W MakCUMyMa W3 JIBYX, TPEX H
YeThIpEX YHCe, PelIeHne KBAaJPaTHOIO YPABHEHUS, UMEIOIIETO BEIIeCTBEHHbIE KOPHH);

co3llaBaTh M OTJQXXKWBATh MPOTPAMMBI HA COBPEMEHHOM SI3BIKE NPOTPAMMHUPOBAHUs OOINEro Ha3HAYCHHs W3 MPHUBEIEHHOTO BBINIE CITMCKA,
peanu3yomue aropuT™Mbl 00padOTKH YMCIOBBIX JaHHBIX C MCIIOJIB30BaHUEM LIMKJIOB C MIEPEMEHHOM, IUKJIOB C YCIOBUSAMH (aJTOPUTMBI HAXO0XKICHHS
HaMOOIBIIIETO OOIIET0 NENHTENS JIByX HATYpaJbHBIX YHCEN, MPOBEPKH HATYPaJbHOTO YHCJIAa Ha MPOCTOTY, PA3IOKEHUS HATYpaJbHOTO YHCIa Ha
MIPOCTHIE COMHOXKUTEINH, BBIACTCHHUS LGP U3 HATYPAJIHHOIO YUCIIA);

CO3llaBaTh M OTJQXXHWBaTh MPOTPAMMBI Ha COBPEMEHHOM SI3bIKE€ MPOTPAMMHPOBAHUS OOIIEro Ha3HAYCHHs W3 MPHUBEIEHHOTO BBINIE CIHCKA,
peanu3yromue anropuTMbl 00pabOTKM MOTOKA JAaHHBIX (BBIYUCIEHHE KOJIMYECTBA, CYMMBI, CpPEAHEro apu(METHYECKOro, MHUHHUMAIBHOTO H
MaKCHMAJIFHOTO 3HAYCHUH 3JIEMEHTOB YHCIIOBOH MTOCIIEI0BATEILHOCTH, yIOBIETBOPSIOMINX 33JaHHOMY YCIIOBHIO);

co3/laBaTh M OTJAXKMBATh MPOTPaMMbl HA COBPEMEHHOM S3bIKE HMPOTPAMMHUpPOBAHUs OOILIEro Ha3HAYCHHs W3 MPHUBEIEHHOTO BBILIE CIIMCKA,
peaTn3ylomue aaropuTMbl 00pabOTKH CHMBOJBHBIX JAQHHBIX (ITOCHMBOJBHAS 00pabOTKa CTPOK, MOJCYET YacTOTHI MOSBICHHS CHMBOJIA B CTPOKE,
UCIIOJIb30BAHNE BCTPOCHHBIX (DYHKIHMI 111 00pabOTKU CTPOK);

CO371aBaTh M OTIAXHMBATH MPOTPAMMBI, PEATU3YIONINE TUIOBBIC ANTOPUTMBI OOPAaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM H3
S3BIKOB MPOTPAMMHUPOBAHUS M3 NMPHUBEIEHHOTO BBIIIE CIIMCKA: 3alIOJHEHNE YUCIOBOIO MAaCCHBA CIy4YalHBIMU YMCIIAMH, B COOTBETCTBHH C (popmMyIioit
WM ITyTEM BBOJA YHCEIl, TMHEHHBINA IMONCK 3aJaHHOTO 3HAUYCHHS B MAcCHUBE, IOACYET HIIEMEHTOB MACCHBA, yIOBICTBOPSIOMINX 3alaHHOMY YCJIOBHIO,
HaXO0XXJCHUE CYMMBbI, MUHUMAJIBHOTO ¥ MaKCUMAaJIbHOTO 3HAUYE€HHUH 3]IEeMEHTOB MacCHBa;
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UCIOJIb30BaTh 3JEKTPOHHbIE TAOIUIBI IIs1 00pabOTKH, aHATN3a M BU3YyalIU3allMU YUCIIOBBIX JaHHBIX, B TOM YHUCJIE C BBIIEJICHHUEM JUaNa3oHa
TaOJIMIBI U YIOPSI0YMBAHUEM (COPTUPOBKOM) €TO 3JIEMEHTOB;
CO3/1aBaTh U NPUMEHATHh B AJIEKTPOHHBIX TaOIMIax (GopMysbl Uis pacd€ToB C HCHOJIb30BAHUMEM BCTPOEHHBIX apudmMeTnueckux (QyHKIHMA
(cyMMUupoBaHUE, BBIUUCIEHHE CPEIHEro apu(pMETHYECKOro, MOUCK MAaKCUMaJbHOTO M MHUHHUMAJIbHOI'O 3HAYEHUI), aOCOJIIOTHOW, OTHOCUTEIBLHON U
CMEIIaHHOM aJIpeCallH.

K koniy o0yuyenus B 9 kiacce y oOyuatorierocst OyayT c(hOpMUpPOBaHbI CIEIYIOIINE YMEHHS:

JIEMOHCTPHPOBATH BJIAJICHHE MOHATHSIMH «MOJIEIbY, «MOJCIHPOBAHUE»: PACKPBIBATH MX CMBICI, OINPEIENATh BUABI MOJEJICH, OLECHHBATH
COOTBETCTBUE MOJIEIH MOJIEIUPYEMOMY OOBEKTY U LIETSIM MOJEIMPOBAHUS, UCIOIB30BATh MOJCIMPOBAHHUE Ul PELICHUs] YYEOHBIX U MPAKTUYECKUX
3azay;

CO3/1aBaTh OIHOTA0JIMYHYIO 0a3y NaHHBIX, COCTABIIATH 3aIPOCHI K 0a3e JaHHBIX C IOMOIBIO BU3yalIbHOI'O PEIAKTOPA;

J€MOHCTPUPOBATh BJIaJICHUE TEPMUHOJIOTHEHN, CBA3aHHON ¢ rpadamu (BepluirHa, pedpo, MyTh, JUIMHA pedpa U MyTH) U JEPEBbIMU (KOPEHD,
JIMCT, BBICOTA JIEPEBA);

WCTIOJIB30BATh Tpadbl U AEPEBBS IS MOJICIUPOBAHMS CHCTEM CETEBOM M HePApXUIECKON CTPYKTYPHI, HAXOIUTh KpaTYaUIINK MyTh B 3alaHHOM
rpade, BHIYUCIATH KOJIMYECTBO MyTel MEXAY ABYMS BEpIIMHAMH B HAIIPABJICHHOM alMKIMYECKOM rpade, BHIIOIHATH Iepebop BApUaHTOB € TIOMOIIBIO
NIepeBa;

CTPOUTH HECJIOXKHBIE MAaTeMaTUYeCKHE MOJEIM M HCIOJIb30BaTh MX JUIS PEIIEHUs 3a/ad ¢ MOMOIIBI0 MaTEeMAaTH4YEeCKOTO (KOMIBIOTEPHOIO)
MOJICIUPOBaHUS, MMOHMMATh CYIIHOCTH ATAllOB KOMITBIOTEPHOTO MOJCIHPOBAaHUS (IMIOCTAHOBKA 3a/a4H, MOCTPOCHHE MAaTeMaTHYeCKOH MOJIEIH,
IporpaMMHasi peajausalus, TeCTUPOBaHKE, POBEICHUE KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €r0 pe3yIbTaToOB, YTOYHEHUE MOJEIIH);

pa3dmBaTh 3aJa4M Ha IMO/A33/Ia4M; CO3/IaBaTh W OTIAXKUBATh MPOTPAMMBI Ha COBPEMEHHOM S3bIKE MPOrPAaMMHPOBAHUS OOIIET0 Ha3HAYCHUS
(Python, C++, Java, C#), peasinzytormiye alroputMbl 00pabOTKH YHCIOBBIX IaHHBIX C UCIIOJIb30BaHUEM MOIpOrpaMM (Tpoueayp, GyHKIHiA);

COCTABIIATh M OTJIAXUBATh MPOTPAMMBI HA COBPEMEHHOM SI3bIKE NMPOTPaMMHUPOBAHHS OOIIEr0 HAa3HAYCHHs W3 MPHUBEIEHHOTO BBHINIE CIHCKA,
peanu3yolue HeCI0KHbIE PEKYPCUBHBIE aITOPUTMBI,

COCTABIIATh M OTJIAXKUBATh MPOTPAMMBI HAa COBPEMEHHOM SI3bIKE MPOTPaMMHUPOBAHMS OOINEro HAa3HAYCHHs M3 MPHUBEIEHHOTO BHIIIE CIHCKA,
peanu3youe aaropuTMbl COPTHPOBKHA MacCHBOB, IBOMYHOTO TIOMCKA B YIOPSI0YEHHOM MacCHBE;

COCTABIIATh M OTJIAXKUBATh MPOTPAMMBI HA COBPEMEHHOM SI3bIKE MPOTPaMMHUPOBAHHS OOIIEr0 HAa3HAYCHHs W3 NMPHUBEIEHHOTO BBHINIE CIHCKA,
peanu3yomue OCHOBHBIE aJIrOPUTMbI OOpaOOTKH JBYMEPHBIX MACCHMBOB (MAaTpHI]): 3allOJIHEHHE IBYMEPHOIO MAacCHBa CIlyYalHBIMH YHUCIIAaMH H C
HCIOJIb30BaHUEM (OPMYJI, BHIUHUCICHHE CYMMBI JIEMEHTOB, MAaKCUMAaJIbHOTO M MUHUMAJIBHOIO 3HAUYEHUN 3JE€MEHTOB CTPOKH, CTOJOLA, Juama3oHa,
MOUCK 33JaHHOTO 3HAYCHHUS;

COCTaBJISITh U OTJAXXHUBATh MPOTPAaMMbI Ha COBPEMEHHOM $3bIKE MPOrpaMMHUPOBAaHUS OOLIET0 Ha3HAUEHUS U3 MPUBEAEHHOIO BHINIE CIHCKA,
peanu3yoIue NpocThie MPUEMBI IMHAMHYECKOTO MTPOrPaMMHUPOBAHUS;

BBIOMPATh CMOCOO TPENCTaBICHUS JaHHBIX B COOTBETCTBHHM C TIOCTABJICHHOW 3amadedd (TaONMIbl, CXEeMbl, TpauKd, IuUarpaMMmbl) C
UCIOJIb30BAHUEM COOTBETCTBYIOIIMX NMPOrPAMMHBIX CPEICTB 00pabOTKH JaHHBIX;
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UCIIONIL30BATh JUIsl 00pabOTKM JaHHBIX B AJIEKTPOHHBIX TaONHIIaX BCTPOCHHBIE (PYHKIMU (CYMMHPOBAaHHUE U MOJCYET 3HAUCHH, OTBEYAIOLIHX
3a/IaHHOMY YCJIOBHIO);

UCTOJb30BAaTh YHCICHHbIE METOAbl B 3JEKTPOHHBIX TaOMMIAX Ui peIleHUs 3ajady M3 Pa3HbIX MPEIMETHBIX o00JacTel: YUCIECHHOIO
MOJICIIUPOBAHUS, PEIICHHS yPAaBHEHHUI U TIOMCKA ONTUMAIBHBIX PEIICHUH;

pa3pabarbIBaTh BeO-CTpaHUIIbI, COIEPIKAIINE PUCYHKH, CIIUCKU U TUIIEPCCHUIKH;

NPUBOJNUTE TpuUMeEpHl cep mpodeccHoHaNbHON NeATENbHOCTH, CBS3aHHBIX C HH()OPMATHKOW, MPOTPaMMHUPOBAHHEM W COBPEMEHHBIMU
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIMU TE€XHOJIOTHSIMU;

MIPUBOIUTH TIPUMEPHI TIEPCTIEKTUBHBIX HANpaBICHUH pa3BUTHS WHPOPMANMOHHBIX TEXHOJOTHHA, B TOM YHCIIE UCKYCCTBEHHOTO MHTEIUICKTa U
MAaIIUHHOTO O0YUYEeHHUS;

pacrio3HaBaTh MOMBITKH U MPEIYTNPEKIATh BOBICUCHHE Ce0S U OKPYKAIONINX B ICCTPYKTUBHBIE I KPUMUHAIBHBIE ()OPMBI CETEBOI aKTHBHOCTH
(B ToM ymcne kuOepOyJUIMHT, (DUILNHT).
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TemaTnyeckoe miianuposanue no npeamery « Magopmaruka»

7 KJIACC
Oowee KonTpoJbubie
Ne o/ HaumeHoBaHue pa3jaesia, TeMbl KOJIN4€eCTBO /MpaKkTHYecKue JJICKTPOHHbIE (1HPPOBHIC)
qACOB paGoTbI odpa3oBaTebHbIE PecypChl

Pa3nea 1. IludpoBasi rpaMoOTHOCTH 14 1/1

11 KomrbtoTep - yHUBEpCaIbHOE YCTPOUCTBO 00pabOTKU 5 0/0 https://lesson.edu.ru/05/07
JaHHBIX
1.2 [TporpaMmbl 1 JaHHBIE 6 1/0 https://lesson.edu.ru/05/07
1.3 KomnbroTepHsle cetu 3 0/1 https://lesson.edu.ru/05/07
Pasnea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH 11 1/0
2.1 Wudopmarus 1 nHPOPMAIIHOHHBIE TIPOLIECCHI 2 0/0 https://lesson.edu.ru/05/07
2.2 [MpencraBnenne nHGOPMALUH 9 1/0 https://lesson.edu.ru/05/07
Pa3jnen 3. AnroputMbl 1 IpOorpaMMHUpOBaHHe 23 1/2
31 Hcronuteny 1 anropuTMbl. AITOpUTMHYECKHES 16 1 https://lesson.edu.ru/05/07
KOHCTPYKIHU
3.2 KomnbrotepHast rpadka U aHuMaIys 7 0/1 https://lesson.edu.ru/05/07
Pa3nen 4. UndopmanmoHHbIe TEXHOJIOTUH 16 1/4
4.1 TekcToBbIe JOKYMEHTHI 8 1/2 https://lesson.edu.ru/05/07
4.2 KommnerorepHas rpaduka 4 0/1 https://lesson.edu.ru/05/07
4.3 MynbTHMEUIHBIC TTPE3CHTAIH 4 0/1 https://lesson.edu.ru/05/07
Pa3nea 4. O0001eHne 1 cucTeMaTH3aus 3HAHAH 4 1/0
OBIIEE KOJTMYECTBO YACOB 1O TIPOI'PAMME 68 5/7

8 KIIACC
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Oo0wmee KonTpoJabusbie
daexkTpoHHbIe (L(pPOBbHIE)
Ne n/m HaumeHnoBaHue pa3nesia, TeMbl KOJINYeCTBO /mpakTHYecKue
o0pa3oBaTe/ibHbIE pecypchl
4acos padoTbI
Pasnea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH 23 3/3
11 CucreMbl CUYUCIICHUS 11 2/1 https://lesson.edu.ru/05/07
1.2 DJIeMEHTBI MATEMaTHYECKOM JIOTHKH 12 1/2 https://lesson.edu.ru/05/07
Pasnea 2. AlropuT™Mbl M IPOrpaMMHpPOBaHHue 31 1/0
2.1 | SI3bik nporpaMMupoBaHKs 31 1/0 https://lesson.edu.ru/05/07
Pa3pnen 3. UndopmannoHHbIE TEXHOJIOTHHA 10 0/0
3.1 ‘ DJIEKTPOHHBIE TAOIHIIBI 10 0/0 https://lesson.edu.ru/05/07
Paznen 5. O0o01enne U cucTeMaTH3alus 3HAHUI 4 1/0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5/3
9 KJIACC
Oo6mmee KonTpoabhbie
duexkTpoHHbIe (L(pPOBbHIE)
Ne i/ HaumeHoBaHue pa3jaesia, TeMbl KOJIN4€eCTBO /MpaKkTHYecKue
o0pa3oBaTe/IbHbIC PeCypChI
4acoB padoTbI
Pazpnen 1. llndposasi rpamoTHOCTH 14 2/1
11 I'moGanbHas cets HTEpHET M cTpaTeruu 06€30MacHOro 10 11 https://lesson.edu.ru/05/07
' [IOBEIECHNSA B HEN
1.2 Pabota B ”HPOPMAIIHOHHOM MPOCTPAHCTBE 4 1/0 https://lesson.edu.ru/05/07
Pasnea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH 12 1/1
2.1 MozenupoBaHie KaKk METO/I MO3HAHHSI 12 1/1 https://lesson.edu.ru/05/07
Pa3nen 3. AnropuT™Mbl M1 MPOrpaMMIpoOBaHue 28 1/0
3.1 Pa3paboTka anropuTMoB U POrpaMmm 24 1/0 https://lesson.edu.ru/05/07
3.2 VYupasienue 4 0/0 https://lesson.edu.ru/05/07
Pa3gen 4. Un¢opManmoHHbIe TEXHOJIOTHH 10 0/1
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4.1

DJIEKTPOHHBIE TAOIUIIBI 8 0/1 https://lesson.edu.ru/05/07

4.2 WHbopMannoHHbIE TEXHOJOTHH B COBPEMEHHOM OOIICCTBE 2 0/0 https://lesson.edu.ru/05/07
Paznen 4. O0001eHNe M CHCTEMATH3AUS 3HAHUH 4 1/0
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5/3
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