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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1o wH(pOpMAaTHKE HA YPOBHE OCHOBHOTO OOIINEro oOpa3oBaHHs COCTaBlIeHa Ha
OCHOBE TpeOOBAaHMU K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOrpaMMbl OCHOBHOTO
obmrero oopazoBanus, npeacrasieHHbx B PI'OC OO0, a takxe (enepanbHOil paboueil mporpamMmbl
BOCIIUTAHMS.

[Tporpamma mo wH(poOpMaTHKe MaET MPEICTaBICHHE O MEJsAX, oOmel cTpareruu oO0ydeHus,
BOCIIUTAaHHUSI W Pa3BUTUS OOYYalOIIUXCS CpeACTBaMU HH(POpPMAaTHKM Ha 0a30BOM YpOBHE,
yCTaHaBJIMBACT 00s13aTEILHOE IPEMETHOE COJIEPKAHNE, TIPEAYCMATPUBACT €TI0 CTPYKTYPUPOBAHUE 110
pasjienaM U TeMaMm.

[Tporpamma 1o uH(OPMATHKE OIMpPEENseT KOJUYECTBEHHbIE U KaUeCTBEHHbIE XapaKTEPUCTUKU
y4eOHOTO MaTepualia Jijisl KaKJ0ro To/ia U3ydeHHsI, B TOM YUCIIC JIJIS COJACPIKATEIILHOTO HAIOJTHEHUS
pasHOro BHJA KOHTPOJIS (TPOMEKYTOUHOM aTTECTAIlMM O0YJarOIIUXCsl, BCEPOCCHICKHUX MPOBEPOYHBIX
paboT, TOCY1apCTBEHHOW UTOTOBOM aTTECTAIIHH).

[IporpamMa 1o HH(pOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Y4YeOHBIX
pOTrpaMM, TEMaTHYECKOTO IIAHUPOBAHUS Kypca YUUTEIICM.

Lemsimu n3ydeHuss HHPOPMATHKU HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs SBIISIOTCS:

(dbopMHpOBaHHE OCHOB MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH UHPOPMATUKHU, TOCTHKECHUSIM HAYIHO-TEXHHYECKOTO IIpOorpecca M 00IeCTBEHHOW MPAKTUKH, 32
cu€T pa3BUTHS NPEIACTABICHUNA 00 HWHPOPMALMM KaK O BAKHEHIIEM CTPAaTETHYECKOM pecypce
pa3BUTHS JIMYHOCTH, TOCYAapcTBa, OOMIECTBA, MOHMMAHUS POJIM HH(OPMAIMOHHBIX IPOIECCOB,
WHPOPMALIMOHHBIX ~ PECYpcOB W  WH(POPMALMOHHBIX TEXHOJOTMA B  YCIOBHUAX  IH(POBOI
TpaHchopMauyu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

— o0ecrieueHue YyCJIOBUH, CIHOCOOCTBYIONIMX Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS Kak
HEOOXOUMOTO YCIIOBHSI TMPOPECCUOHATBHON JESITEIPHOCTH B COBPEMEHHOM HH()OPMAIMOHHOM
o0mIecTBe, MPEANOIAraoero CocCOOHOCTh 00yUaIOIIErocs: pa30UBaTh CIOKHBIC 33/1a4U Ha Ooee
MPOCThIE TOJ3aJa4l, CPAaBHHUBATh HOBBIE 3a/laydl C 3a/JadyaMH, PEIIEHHBIMU paHee, OMpeeNiTh
Iary JUTS JOCTYOKEHHSI pe3ysIbTaTa u Tak Jajee;

— (¢opMupOBaHME€ U pa3BUTHE KOMIIETEHIMI oOOy4arommxcs B OO0JAacTH  HCIOJB30BaHUSA
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, B TOM 4YHCIEe 3HaHW, YMEHUN U HaBBIKOB
paboTsl ¢ nHpOpMaIHed, TIPOrpaMMHUPOBAHIS, KOMMYHUKAITUN B COBPEMEHHBIX U(POBBIX Cpeaax
B YCJIOBUSX oOecrieueHust HH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH 00Yy4aroerocs;

— BOCHHUTAaHHE OTBETCTBEHHOTO M M30MPATENFHOTO OTHOUICHHS K MH(POPMAIUH ¢ YIETOM MPABOBBIX
U DTUYECKHX AaclleKTOB €€ pPacIpOCTpPaHEHHUs, CTPEMJICHHS K IPOJODKEHHIO OOpa3oBaHHS B
obnacTu HH()OPMALIMOHHBIX TEXHOJIOTUH U CO3UIATENILHOM NEeATEeIHbHOCTH C IPUMEHEHHEM CPEJICTB
WH(OPMAITMOHHBIX TEXHOJIOTHH.

HNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

— CyIIHOCTh WH(POPMATHKH KaK HAYYHOH NUCIUILTUHBI, H3yJaroleil 3aKOHOMEPHOCTH TIPOTEKAHUS U
BO3MOXXHOCTH aBTOMAaTHU3aIlMX HH(POPMAITMOHHBIX MTPOIECCOB B PA3JIMYHBIX CUCTEMAX;

— OCHOBHBIE 00JaCTH TPUMEHEHUS MH()OPMATHKH, MPEKAEC BCEro MH(POPMAIMOHHBIC TEXHOJOTHH,
VIpaBJICHUE U COIUATBLHYIO chepy;

—  MEXIUCHUIUTMHAPHBINA XapakTep HHPOpPMATUKN 1 HHDOPMAIIMOHHON AESITETLHOCTH.

W3ydyenne wuHPOpPMATHKM  OKa3blBa€T  CYIIECTBEHHOE BIHMSIHHE Ha  (QOpPMHUpPOBaHUE
MHUPOBO33PEHUST O00YYarOIIErocsi, €ro >KU3HCHHYIO IIO3WIMI0, 3aKJIaIbIBACT OCHOBBI TTOHHMAaHUS
OPUHIUIIOB  (DYHKIIMOHHPOBAHUS W HUCIOJB30BaHUS  HMH(OPMAIMOHHBIX  TEXHOJOTHH  Kak
HEOOXOIMMOTO MHCTPYMEHTA MPAaKTUYECKH JIIO00H AEATETBHOCTH W OJHOTO M3 Hamboliee 3HAYUMBIX
TEXHOJIOTUYECKUX JTOCTH)KEHUI COBPEMEHHOM [IMBUIM3AIMU. MHOTHE PeIMETHBIE 3HAHUS U CTIOCOObI
NeSITeTbHOCTH, OCBOCHHBIE 00yJaIOIIUMUCS TPH U3YIeHUU HH()OPMATHKH, HAXOSIT MPUMEHEHHE KaK B
pamMkax 00pa3oBaTENLHOTO MpoIlecca MPU MU3YUYEHUU APYTrUX MPEIMETHBIX 00JIacTeil, Tak U B WHBIX
KHU3HCHHBIX CHUTYAIMsIX, CTAHOBSTCS 3HAYUMBIMH JUISI (DOPMHUPOBAHHS KAYeCTB JHMYHOCTH, TO €CTh
OpPUEHTUPOBaHbI Ha (HOPMUPOBAHHUE METATIPEIMETHBIX M JTMYHOCTHBIX PE3yJIbTaTOB O0yUEHUSI.

OcHoBHBbIE 3a71a4K yueOHoro npeamera «MHbopmaTika» — chopMupoBaTh y 00yUdarOIMIUXCS:



— TIOHMMAaHHUE IMPHHLUIIOB YCTPOHCTBa M (DYHKIIMOHHUPOBaHHUS OOBEKTOB HHU(PPOBOTO OKPYKEHUS,
npeacTaBieHus o0 HMCTOPUM M TEHACHUMAX pa3BUTHS WHPOpPMATUKU Tiepuoja uuppoBoi
TpanchopMaIu COBPEMEHHOTO OOIIECTBA;

— 3HaHWA, YMEHHUS M HAaBBIKM TPAMOTHOH IIOCTAaHOBKHM 33734, BO3HUKAIOUIMX B MPAKTUYECKON
NESTEeNbHOCTH, AJI MX PEUICHUs C IOMOIIbI0 MHPOPMALMOHHBIX TEXHOJIOIUH, YMEHHSI U HaBBIKU
(hopManTu30BaHHOTO ONMCAHUS IOCTABICHHBIX 33/a4;

— 0a3oBble 3HaHUSA 00 HMH(OPMAIMOHHOM MOJEIMPOBAHWU, B TOM YHCIE O MaTEeMAaTUYECKOM
MO/JICJINPOBAHUY;

— 3HaHHE OCHOBHBIX AJITOPUTMHUUYECKHX CTPYKTYp U YMEHUE MPUMEHSTh 3TH 3HAHUS [ TOCTPOCHUS
JITOPUTMOB PEIICHHS 3a/1a4 [0 X MAaTEeMaTHYECKUM MOJIEIISIM;

— YMEHHS U HaBBIKM COCTABJIECHHUS HPOCTHIX MPOrpamMM IO MOCTPOEHHOMY AJITOPUTMY Ha OJAHOM M3
A3BIKOB IIPOTrPAMMHUPOBAHMSI BEICOKOTO YPOBHS;

— yMEHHSA M HaBBIKH 3(P(PEKTHBHOTO HUCMOIB30BAaHUS OCHOBHBIX THIIOB IMPHKIAAHBIX MPOTPAMM
(mputo>keHmit) o0mero HazHaueHUs] ¥ UHGOPMAIIMOHHBIX CHCTEM Il PEIICHHS C WX MOMOIIBIO
IIPAKTUYECKHX 3ajiay, BiIaZieHne 6a30BbIMM HOpMaMH MH()OPMAIIMOHHON 3TUKH U IIpaBa, OCHOBAaMU
MH()OPMAIMOHHON 0E30MaCHOCTH;

— YMEHHME IPaMOTHO HHTEPIPETHPOBATH PE3YyJbTAThl PEIICHUS MPAKTUYECKHX 3a]ad C IOMOIUIbIO
UHPOPMALIMOHHBIX TEXHOJIOTUH, NPUMEHATh IOJIY4YEHHBbIE pe3yJabTaTbl B IMPAKTHUECKOH
JeSITEIIbHOCTH.

Ilenu u 3amaun u3ydyeHHss UHPOPMATUKM HAa YPOBHE OCHOBHOIO 00LIeEro oOpa3oBaHUs
ONPEAEIAIOT CTPYKTYPY OCHOBHOI'O COJIEp’KaHUsl y4eOHOIro IpeaMeTa B BHJIE CIEAYIOLIUX YETBIPEX
TEMaTUYECKHUX Pa3/IeIOB:

— 1udpoBas rpaMOTHOCTb;

— TEOpPETHYECKUE OCHOBBI HH(OPMATHKH;

— QIrOpUTMBI U IPOrPaMMHUPOBAHUE;

— MH(OPMAIMOHHBIE TEXHOJIOTHUH.

Ha n3ydenue nnpopmaruku Ha 6a3oBoM ypoBHe orBoauTcs 102 yaca: B 7 kiacce — 34 yaca (1
yac B HeZIeN0), B 8 kitacce — 34 vaca (1 gac B Heneno), B 9 kinacce — 34 yaca (1 gac B HeACIO).

COIEPKAHUE OBYYEHUSA
7 KUIIACC

Hudposas rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

KomneioTep — yHUBEpcaabHOE BBIUMCIMTEIBHOE YCTPOWCTBO, paloTaroliee MO Iporpamme.
THUIBl KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
MoObubHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpa M UuX HasHaueHue. IIpoueccop. OmnepatuBHas u
JIOJITOBPEMEHHAsI TaMsATh. Y CTPOICTBAa BBOJa W BbIBOAA. CEHCOPHBIA BBOJ, JATYMKW MOOWIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOM ayTeHTU(DHKAINH.

HcTtopust pa3BUTHS KOMIIBIOTEPOB U MporpaMMHoOro obecredyeHus. [TokoneHuss KOMIbIOTEPOB.
CoBpeMeHHbIE TEHIEHIIMHN PAa3BUTHSI KOMIIBIOTEPOB. CyNepKOMITBIOTEPHI.

[TapanienbHble BEIYUCICHUS.

[Tepconanbubiii  koMmmbioTep. Ilpomeccop # ero XapakTepuCTHKH (TakToBas dYacToTa,
paspsaaHocTh). OneparuBHas maMsaTh. JlonroBpeMeHHas maMsTh. Y CTpOHCTBA BBOJA U BhIBOJA. O0BEM
XpaHUMBIX JaHHBIX (OmepaTWBHAas NaMATh KOMIbIOTEpPA, XECTKUW U TBEPAOTENbHBINA JIHCK,
MOCTOSTHHAS TaMsITh CMapT(POHA) U CKOPOCTb JOCTYIIA JUIS Pa3IMYHbIX BUJOB HOCUTENEH.

TexHuKa 0€30MaCHOCTH | MpaBuiIa paboThl HAa KOMITBIOTEPE.

IIporpamMmsI U 1aHHBIE

[IporpamMuoe  obecrieuenue KommbloTepa. IlpukimagHoe mporpamMmHOoe — oOecreyeHHe.
CuctemHoe mporpamMmmHoe obecrnieuenune. Cuctemsl mporpammupoBanus. [IpaBoBas oxpaHa mporpamMm
U aHHBIX. becraTHbie U yciaoBHO-0ecmiaTHble porpamMbl. CBOOOHOE MpOorpaMMHOe 0OecTiedeHHe.

®aiinel 1 manku (katanoru). [IpuHiuner nmoctpoenus ¢aiinoBeix cuctem. [lomHoe ums daiina
(mankn). Ilyte k ¢aiiny (manke). Pabora ¢ ¢aiinaMmm u kaTtamoramMu CpeiCcTBaMU OINEPALMOHHOM
CUCTEMBI: CO3J[aHHe, KOIHUPOBAaHUE, MEpeMEelIeHIE, MepeuMEHOBaHNE U yaajieHue (aiioB U Marok



(xaranoroB). Tumnsl QaiioB. CoiicTBa (aiinoB. XapakTepHble pa3Mepbl (aiaoB Pa3IUUYHBIX THUIIOB
(cTpaHuIa TEKCTa, IEKTPOHHAs KHUTra, (hoTorpadus, 3anuch MECHU, BUACOKIUI, NOJTHOMETPAKHBIN
¢wibM). ApxuBanys JaHHBIX. lcnoibp3oBaHHME NpOrpaMM-apxuBaTopoB. DailnoBeli MeHemxKep.
[Touck aityioB cpeacTBaMU ONIEPAITMOHHON CHCTEMBI.

KomnbloTepHble BUPYChl U JIpyrM€ BpPEAOHOCHbIE Nporpammbl. IIporpammsl A 3aliuThl OT
BUPYCOB.

KomnbrorepHsbie ceTn

OO0benuHeHue KoMibioTepoB B ceTh. Cerhb MHTepHeT. BeG-cTpanuia, BeO-caiit. CTpykTypa
azpecoB BeO-pecypcoB. bpaysep. [lonckoBeie cuctemsl. [louck nHpopmManmu 1o KIrOUYEBbIM CJI0BaM U
1o u300pakeHuto. JlocCTOBEpHOCTh HH(POPMALIUY, [TOJTy4yeHHOH U3 MHTepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoii 3THKeT, 0a30BbIe HOPMbI HH(OPMALIMOHHON 3TUKU M IpaBa npu padbote B MHTEepHeTe.
Crpareruu 6e30nmacHoro noBeaeHus B MiHTepHeTe.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

HNudpopmanus u uHGOPMALHOHHbIE IIPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX OHATUI COBPEMEHHOHN HAayKH.

Wndopmanusa Kak CBEACHUs, MPEIHA3HAYEHHBIE U1 BOCHPUSTHUS YEIOBEKOM, U MH(POpMAIUL
KaK JJaHHbIE, KOTOPbIe MOT'YT ObITh 00pa00TaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONHUCAHUS HENPEPHIBHBIX OOBEKTOB M MPOIECCOB C
HOMOILBIO JUCKPETHBIX JaHHBIX.

WNHdpopManmoHHbIE TPOLECCHl — IPOILECCHl, CBA3aHHBIE C XpaHEHHWEM, NpeoOpa3oBaHUEM U
nepeaayei JaHHbIX.

IIpencrasienue uHpopManu

CumBoi. Andasut. Momsocts andasura. Pasnoobpasue s13b1k0B 1 anpaBuToB. EcTecTBeHHBIE 1
¢dopmanbHble S3BIKH. AJ(paBUT TEKCTOB Ha pyccKoM s3bike. J[Bomunswiii andasut. KommuecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHanuil) (UKCHUPOBAHHOM MAJMHBI B JIBOMYHOM ajdaBuTE.
[IpeoOpazoBanue noboro andaBura K JBOMYHOMY. KoIHM4YecTBO pazNUYHBIX CIOB (PUKCUPOBAHHOM
JUIMHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.

KomupoBanue cuMBOJIOB OJHOTO aydaBuTa C MOMOIIBIO KOJOBBIX CJIOB B APyroM aidasure,
KO/10Basi TabyuIa, 1eKoJMpOBaHUE.

JIBonunslii kof. [IpeacraBnenue N1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM aji(haBUTE.

NudopmannoHHblii 00bEM TaHHBIX. BUT — MUHMManbHas eIWHUIA KOJIMYeCTBa UHPOPMALUU —
JBOMYHBIN pa3psa. Equauinsl uamepenust nHGopMannoHHOro oobéMa AaHHbIX. but, 6aiT, Kuaobailr,
MerabauT, rura0air.

CxopocTb nepenayu JaHHbIX. EMUHUIBI CKOPOCTH NEepeIayul TaHHBIX.

KonupoBanue TtekctoB. PaBHOmepHbIlt kon. HepaBHomepubiii koa. Koxuposka ASCII.
Bocemubutabie komupoBku. Ilomsrne o xomupoBkax UNICODE. JlekogmpoBaHue cooOmeHHN ¢
UCIIOJIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOT0 koja. MHpopMannoHHblil 00bEM TeKCTa.

Hckaxenne nHGpopmaliu rnpu nepeaaye.

OOmee nmpencraBieHHe O IUPPOBOM MPEJACTABICHUU AyJUOBU3YAIBHBIX M JIPYTHX
HENPEPHIBHBIX JTAHHBIX.

Konuposanue 1sera. [[BeToBbie Monenu. Moaens RGB. I'nyOuna koauposanus. [lanutpa.

PactpoBoe n BekTOpHOE mpeacTaBieHue nzoopaxenuid. [Tukcens. Onenka WHPOPMAIMOHHOTO
00BbEMa rpauecKuX JaHHBIX JJIS1 pACTPOBOT0 M300paKEeHUSI.

Koaunposanue 3Byka. Pa3psinHocTs 1 yactoTa 3anucu. KojanuecTBo kaHAJIOB 3aIlUCH.

OneHka KOJIMUYECTBEHHBIX MAapaMETPOB, CBA3AHHBIX C MPEICTABICHUEM U XPaHEHUEM 3BYKOBBIX
daiinos.

HNupopManoHHBIE TEXHOJIOTHH

TekcTOBbIE JOKYMEHTBI

TekcToBble JOKYMEHTBI M HMX CTPYKTYPHbIE 3JI€MEHTHI (CTpaHMIa, ab3al, CTpOKa, CIOBO,
CHUMBOJ).

TeKCTOBBII MPOLIECCOP — MHCTPYMEHT CO3/aHHUs, PEIaKTUPOBAaHUS M (POPMATUPOBAHUS TEKCTOB.
[IpaBuna HabGopa Tekcra. PemakTupoBanme Tekcra. CoiictBa cumBoioB. [lpudt. Tunsr mpudros
(pyOsiensle, ¢ 3aceukamu, MoHoIUpuHHBIE). llomyxupHoe M KypcuBHOe HauepraHue. CBOHCTBa



ab3areB: rpaHMIlbl, a03aI[HBIA OTCTYI, MHTEpPBa, BeIpaBHUBaHUE. [lapamerprr cTpanunbl. CTtuieBoe
dbopmaTtupoBaHue.

CrpykrypupoBaHue WHOOPMALUKA C TMTOMOIIBIO CIIHUCKOB U Ta0yuil. MHOTOYpOBHEBBIC CIHCKHU.
JloGaBienue TabIuIl B TEKCTOBBIC TOKYMEHTHI.

BeraBka wu300pakeHMI B TEKCTOBBIE JOKyMEHTHL. OOTekaHWMe H300paKEHUH TEKCTOM.
BxitoueHne B TEKCTOBBIM JOKYMEHT aAuarpamm, (Gopmyi, HyMepaluu CTpPaHUll, KOJOHTHUTYJIOB,
CCBIJIOK M IPYTHX DJIEMEHTOB.

IIpoBepka mnpaBonucanusa. PaccranoBka mnepeHocoB. I'onocoBoil BBoa Tekcra. Onruyeckoe
pacrio3HaBanue Tekcra. KommbrorepHblii nepeBoia. lcmonb3oBanue cepBucoB MHTepHera miis
00pabOTKH TEKCTA.

KoMmnblorepuas rpagpuka

3HakoMCTBO ¢ TrpaduyeckuMu penakropamu. PactpoBbie pucyHku. Hcnons3oBanue
rpaduuecKux MPUMHUTUBOB.

Onepanuy peTakTUpPOBaHUS TpadhUUEeCKHMX OOBEKTOB, B TOM 4YHCIEe HU(PPOBBIX (oTorpadmuii:
U3MEHEeHHEe pa3Mmepa, 00pesKa, MOBOPOT, OTpaKeHHe, padoTa ¢ 06IacTaMu (BbIJIEICHUE, KOTMPOBAHHE,
3aJIMBKa [IBETOM ), KOPPEKIIUS 1[BETA, SIPKOCTU ¥ KOHTPACTHOCTH.

BekropHas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU CPEICTBAMH TEKCTOBOTO
mpoleccopa Wiu APyrux nporpamm (mpuiioskenuit). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B TJOKYMEHTHI.

MyJabsTHMeIMHHbIE IPe3eHTANU

[TonroroBka MynbTUMEAMHHBIX mpe3eHTanmil. Craiin. JloOaBneHue Ha criaiin Tekcrta U
n3o0paxxenuil. Pabora ¢ HECKOIBKUMH CIIaliIaMU.

JloGaBienue Ha ciail]] ay JMOBU3yaIbHBIX JaHHBIX. AHUMaIMs. [ unepcchuiKy.

8 KUIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

CucreMbl cCHHCIEeHHUS

Hemno3umnmonnsie U MO3UIIMOHHBIE CUCTEMBbI cuncieHus. Andasut. OcHoBanue. PaszBépuyras
dopma 3anucu uymcna. [lepeBon B OECATHUHYIO CHCTEMY YHCEN, 3alMCAHHBIX B JIPYTHX CHCTEMax
CUHCJICHHUS.

Pumckas cucrema cuucienus.

JBonunas cuctema cuucienus. [lepeBoa menbix uncen B npeaenax ot 0 1o 1024 B nBouyHyo
cucreMy cuucieHus. BoceMepuuHas cucreMa cuncnenusd. [lepeBo unucen u3 BOCbMEPUYHON CUCTEMBI
B JIBOUYHYIO U JIECATHYHYIO CHCTeMBI B oOpaTHoO. [llecTHaanaTepuunas cuctema cuucienus. [lepeox
YyCcesl U3 IIECTHAILUATePUYHON CHUCTEMBbI B JBOMYHYIO, BOCBMEPUYHYIO U JECATUYHYIO CHCTEMBI U
obpatHo.

ApudmeTndeckue onepanuy B ABONYHON CUCTEME CUUCTICHUS.

DJieMeHThl MATEeMATHYECKOM JTOTUKHU

Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HA4YEHUS BBICKA3bIBaHUH. OJIEMEHTapHble U
COCTaBHBIC BBICKa3bIBaHUs. Jlornueckue omnepanuu: «u» (KOHBIOHKIIHS, JIOTHYECKOE YMHOXEHUE),
«unu» (AU3BIOHKINA, JIOTHYECKOE CIOKEHHUE), «He» (Jormueckoe otpuianue). Ilpuopurer
Joruyueckux omepanuii. OmnpeneneHne HCTHHHOCTA COCTaBHOTO BBICKA3bIBAaHUS, €CIIM W3BECTHBI
3HAQYEHUS] UCTUHHOCTH BXOJSIIUX B HEro 3JIEMEHTAPHBIX BbICKa3bIBaHUU. Jlormueckue BbIpaKEHUSI.
[IpaBuna 3anucu morudeckux BeipakeHui. [locTpoenue TabauI] ICTUHHOCTH JIOTHYECKUX BBIPAKCHUH.

Jlornueckuie 3eMeHThbl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M TIPOTPaMMUPOBaHKeE

HcnoiHUTEIN U AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIHMHU

ITonsitme anropurma. McenomHuTenw anropuTMOB. AJITOPUTM Kak IUIaH — yIpaBJiICHUS
HCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrmocoObl 3amucu  aiaropuTMma (CIOBECHBIH, B BHJE OJOK-CXEMBI,
IporpaMma).

AnropuT™MHUYeCcKHME KOHCTpPYKUMH. KOHCTpyKIusi «cienoBaHue». JIMHEHHBIA — alTOPUTM.
OrpaH4eHHOCTh  JIMHEWHBIX  QJITOPUTMOB: HEBO3MOXHOCTh  MPEAYCMOTPETh  3aBHCHUMOCTD
MOCJIEIOBATEIbHOCTH BBIMOJIHAEMBIX I€UCTBUM OT UCXOIHBIX JAHHBIX.

KoHCTpyKIus «BETBICHHME»: TONHAs W HemoiHas (OpMbl. BBIMOTHEHHE W HEBBIIOTHEHUE
ycioBus (MICTUHHOCTD U JIOXKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.



KoHCTpyKIMst «IIOBTOpEHUs»: LMKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHH, C YCJIOBHEM
BBITIOJTHEHMS, C IEPEMEHHOM LUKIIa.

PazpaboTka mans (opMambHOTO HCHOMHHUTENS alroOpuTMa, NPUBOIAIIETO K Tpedyemomy
pe3ynbTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOpUTMOB C
UCTIOJIb30BAaHUEM IMKJIOB U BETBJIICHUH ISl yIIpaBieHus: (popManbHBIMU HCIIOTHUTEISIMH, TAKUMHU KaK
Po6or, Yepenamka, YepréxHuk. BpInmogHeHHe alropuTMOB BpPYUYHYIO M Ha KOMIIBIOTEpE.
CuHTaKCHUYECKHUE U JIOTUYeCKHe OmMOKH. OTKa3bI.

SI3bIK MporpaMMupoOBaHus

SI3b1k nporpammupoBanus (Python).

CucreMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIAAUHUK.

[lepemennas: Tum, umsi, 3HaueHue. Llenble, BerecTBEHHBIE U CUMBOJIBHBIC IEPEMEHHBIE.

Omneparop npucBanBaHus. ApupMeTndeckie BIpaXXeHUs U MOPAIOK UX BeIUUCIeHud. Onepanun
C LIETIBIMHU YUCIIAMH: LIEJIOYUCICHHOE JeTICHHE, OCTATOK OT JICJICHUS.

BerBnenus. CoctaBHble ycCiOBHs (3alUCh JIOTUYECKMX BBIPAKEHHH Ha H3y4aeMOM f3bIKE
nporpaMMupoBanusi). HaxoxneHne MHHMMyMa M MaKCHMyMma M3 JBYX, TPEX W YETHIPEX UHCEIL.
Pemennie kBaipaTHOTO ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHbIC KOPHHU.

JuanoroBasi OTiazka MPOrpaMM: TIONIATOBOE BBIIOJHEHHE, MPOCMOTP 3HAYCHWN BEIHYHH,
OTJIQJI0YHBIN BBIBOJI, BBLIOOP TOYKU OCTAHOBA.

[{uxn ¢ ycnoBuem. AnroputM EBkinaa 1uist HaXoKACHUST HAUMOOIBIEro OOIIETO ETUTENS IBYX
HaTypaJibHbIX uucen. Pa3OueHue 3amucu HATypaJlbHOTO YHWCIa B TO3UIIMOHHOM CHCTEME C
OCHOBaHHMEM, MEHBIIIUM WX paBHBIM 10, Ha OTAETBHBIE TUDPHI.

[ukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH JEIMMOCTH OJHOTO IIEJOro 4YHcia Ha Jpyroe,
IPOBEPKH HATYPAIBHOTO YUCIIA HA IPOCTOTY.

OOpaboTka CUMBOJIbHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) mMepeMeHHble. [locuMBobHAS
o0paborka cTpok. Ilogacu€r yacToThl NOSBIEHHS CHMBOJIAa B CTpOKe. BcTpoeHHBIE (QYHKIMU ISt
00pabOTKH CTPOK.

AHaJM3 aJITOPUTMOB

OmnpezneneHne BO3MOXKHBIX PE3yIbTaTOB PaOOTHl aIrOpUTMa MPU JAaHHOM MHOXKECTBE BXOJIHBIX
JTAHHBIX, ONPEIeNICHIE BO3MOXKHBIX BXOTHBIX JAHHBIX, PUBO/SAIINX K JAHHOMY PE3yIIbTaTy.

9 KUIACC

HudpoBasg rpaMOTHOCTD

I'no6anbHas cetb UHTEepHeT U cTpaTernu 0e30MacHOrO NMOBeeHUs B Hell

I'mobaneHast cetb HMurepuer. IP-agpeca y3noB. CereBoe XpaHeHHE JaHHBIX. MeTOJbI
WHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO pa3MelleHus HoBOM HHGpopMmanuu B MuHTepHere. bombiume
JlaHHbIE (MIHTEPHET-JaHHbIE, B YACTHOCTHU JAHHBIE COLMAJIBHBIX CETEN).

[Tonsitue 00 mHpOpMaIMOHHON Oe30MmacHOCTU. YTpo3bl MHPOPMAIIMOHHOW 0€30MacHOCTH MpHU
pabote B r1100aJIbHOM CETH W METOJIbI MpoTUBOAeiicTBUA M. [IpaBuia Ge30macHoOi ayTeHTH(PHUKAIUH.
3amura auyHOoM MHGpopmauuu B MHrepHere. be3omacHbie crpareruum mnoBeneHuss B VHTepHere.
[IpenynpexaeHue BOBICUEHUS B JECTPYKTHUBHBIE M KpPUMHHAIbHBIE (DOPMBI CETEBOW AaKTUBHOCTHU
(xubepOyIITUHT, (GUITUHT U APYTUE POPMBI).

Pabora B uH(pOPMAaLIMOHHOM NIPOCTPAHCTBE

Buner pesrensHocT B MHTepHeTe, HMHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBHUCHI
(mouTtoBas ciyx0a, BUAE0-KOH(EPEHII-CBSI3b U JIPYTHE), CIPABOYHBIE CIY>KOBI (KapThbl, paCUCAHUS U
JIpYTHe), TOUCKOBBIE CITYXObI, CITyKObl OOHOBIIEHUS MTPOrPaMMHOT0 0OECTIEYeHHs U APYTrue CIyKOBbI.
CepBuchl rocynapcTBeHHBIX ycnyr. OOnayHble XpaHuwiuiia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKyMeHTOB (oHJaiH-o¢uckl). [I[porpaMMmHOe oOecrnieueHre Kak BeO-CEPBUC: OHIAHOBBIC
TEKCTOBbIE U TpaUuecKue pelakToOphl, Cpebl pa3paboTKH MIPOrPaMM.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

MopennpoBaHnue Kak MeTO/l NO3HAHUS

Mopenb. 3amaum, pemiaeMbie € TIOMOIIBIO MozenupoBaHus. Kiaccudukanum wmomaenei.
MarepuansHble (HaTypHble) U MH(pOpMaIMOHHBIE MoOjeIH. HerpepbiBHbIE M JUCKPETHBIE MOMIEIH.
Nmuranmonnsle Mojenu. Mrposeie Mosenu. OnieHKa aJeKBaTHOCTH MOJIEIN MOJEIUPYEMOMY OOBEKTY
U LIEJIIM MOJIETIMPOBAHUS.

Tabnmuunsle Moaenu. Tabnuua Kak NpeacTaBIeHNE OTHOUICHHUS.



ba3bl nannbix. OTOOp B TAONIUIE CTPOK, YAOBIETBOPSIOMIUX 33JAHHOMY YCJIOBHIO.

I'pad. Bepmuna, pedpo, myts. OpueHTHPOBAHHBIE M HEOPUEHTHPOBaHHBIC Tpadsl. JnnHa (Bec)
pebpa. BecoBas matpuna rpada. [Inuna mytu mexny BepurHaMu rpada. [lonck onTuMaabHOTO MyTH
B rpade. HavanbHas BepmmHa (MCTOYHUK) U KOHEUYHAs BeplInHA (CTOK) B OPHUEHTHPOBAHHOM rpade.
Brruncnenue koanuecTBa myTeil B HAPaBICHHOM allUKIMYECKOM Tpade.

HepeBo. Kopenb, BepmmHa (y3en), aucT, pedpo (myra) mepesa. Bricora nepesa. Ilommepeso.
[Tpumeps! ncnonb30BaHus AepeBbeB. [lepedop BapHaHTOB ¢ TOMOIIBIO AEPEBa.

[TonsTe MmareMaTH4eCcKOW MOJAENU. 3aJaud, pellaeMble C IOMOIIBI0 MaTeMaTH4YeCKOro
(KOMIIBIOTEPHOT0) MOAenupoBaHus. OTIMYME MaTeMaTHYecKOW MOJEeNU OT HAaTypHOW MOJENU M OT
CJIOBECHOTO (JIUTEPATYpPHOTO) ONMHUCAHKS OOBEKTA.

Oranbl KOMIBIOTEPHOTO MOJCTUPOBAHMS: MOCTAHOBKA 33/Ja4H, MOCTPOCHHE MaTEeMaTUYEeCKOMH
MOJIeIM, MpOrpaMMHas peaju3alus, TEeCTUPOBaHHE, MPOBEICHHE KOMIIBIOTEPHOTO SKCIIEPUMEHTA,
AQHAJIN3 €T0 PE3yJIbTaTOB, YTOUHEHUE MOJEIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa6oTka aJropuTMoB U NporpamMm

PazOuenue 3amaun Ha nonzanaun. CocTaBlieHHE aNTOPUTMOB U MPOTPAMM C HCIOIb30BaHUEM
BETBJICHUH, IIMKJIOB M BCIIOMOTATEIbHBIX AJTOPUTMOB JUIS YIPABJICHUS WCHOJIHHUTENEeM PoboT wmimm
JIPYTMMHU UCTIOJIHUTENSIMH, TaKUMU Kak Uepenarika, UepTEXHUK U IPYTHUMH.

Tabnmuunble BenmnunHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBICHNE U OTJIAZKA IPOTPaMM,
peaTM3yIONINX THUIOBBIE AITOPUTMBI OOPaOOTKM OJHOMEPHBIX UYMCIOBBIX MAaCCHBOB, Ha OJHOM U3
s3bIKOB TporpammupoBanus (Python, IllkonbHbiii AJropuTMuueckuii SI3bIK): 3aM0JHEHUE YHCIOBOTO
MaccHBa CIy4yallHBIMU YHCIIAMH, B COOTBETCTBUU ¢ (OPMYIION UM MyTEM BBOJA YMCEIN, HAXOXKICHUE
CYMMBI 3JIEMEHTOB MAacCHBa, JHHEHHBIA TOMCK 3aJaHHOTO 3HAUCHHS B MACCHBE, MOJICUYET AIIEMEHTOB
MacCHBa, yJOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO, HaXOXKJIEHUE MUHUMAIBHOTO (MaKCHMaIbHOIO)
anieMeHTa MaccuBa. COpTHpOBKA MaccHBa.

OOpaboTka MOTOKa JAHHBIX: BBHIYMCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO apu(pMETHYECKOro,
MUHHMAaJIbHOTO M MaKCHMAaJbHOTO 3HAUEHHS SJIEMEHTOB IIOCIIEOBATEIIEHOCTH, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO.

Yupasienue

Vnpasnenune. Curnan. OOparHas cBs3b. [lomydeHwe CHUTHaIOB OT HUGPOBBIX JaTYUKOB
(kacaHus, pacCTOSIHHSA, CBETa, 3ByKa W Apyroro). [IpuMepsl MCTONB30BaHUS TPUHIMIIA OOpaTHOMH
CBSI3U B CHCTEMax YIpaBJIEHUS] TEXHUYECKHMMH YCTPOMCTBAMHU C IMOMOUIbIO TATYMKOB, B TOM YHCIE B
pOOOTOTEXHUKE.

[Tpumepbl pOOOTH3UPOBAHHBIX CHUCTEM (CHCTEMa YIpaBlIEHHs ABM)KEHHEM B TPaHCHOPTHOM
CHCTEMe, CBapodYHas JIMHUS aBTO3aBOJA, ABTOMAaTHU3MPOBAHHOE YIPABJICHHWE OTOIUICHHEM JIOMa,
aBTOHOMHAs CHCTeMa YIPaBJICHUs TPAHCIIOPTHBIM CPEACTBOM U APYTHE CUCTEMBI).

HNHpopManOHHBIE TEXHOJIO0THH

DJIEKTPOHHbIE TAOJIHMIbI

[TonsitTue 00 SMEKTPOHHBIX Tabmuax. THIBI JAHHBIX B SYEHKax SJIEKTPOHHOM TaOJIUIIBI.
PenaktupoBanue u ¢dopmarupoBanue Tabnuu. BceTpoeHHble (QYHKIMU Ui MOMCKA MaKCHMyMa,
MUHHMYMa, CyMMBI U cpefHero apudmerndeckoro. COpTUPOBKA JaHHBIX B BBIACICHHOM JHANa30HE.
[Toctpoenue nuarpamMm (rucrorpaMma, Kpyropas quarpaMma, TodeuyHas auarpamma). Beibop Tuma
JTarpaMMBl.

[IpeoOpa3oBanue Qopmyn npu KonupoBaHuU. OTHOCUTENbHas, aOCONIOTHAs M CMeEIIaHHas
aapecarusi.

VYciioBHBIE BBIYMCICHUS B JJEKTPOHHBIX Tabiuuax. CyMMHpOBaHHME M MOJCYET 3HAUCHUH,
OTBEUAIOLIMX 3a7aHHOMYy ycijoBuio. (OOpaboTka Oonbminx HAOOpPOB JaHHBIX. YucIeHHOE
MOJICIIUPOBAHKE B AJIEKTPOHHBIX TAOIHUIIAX.

NudopmaninoHHbIe TEXHOJIOTMHA B COBPEMEHHOM 00111eCTBe

Posnp mH(OPMAITMOHHBIX TEXHOJOTHH B Ppa3BUTUM HSKOHOMHKH MHUpPA, CTPaHBl, PErHOHA.
OTKpBITBIE 00pa3oBaTEIbHBIE PECYPCHI.

[TIpodeccun, cBsa3aHHble C WHPOPMATUKOH M HMHPOPMALMOHHBIMU TEXHOJOTHUSMHU: BeO-
Iu3aiiHep, TPOrpaMMUCT, pa3pabOTUMK MOOWIIBHBIX MPHIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
IPOTPaMMHOT0 00eCTeueHHs, CIEIUATHCT 110 aHATU3Y JAaHHBIX, CHCTEMHBINA aIMUHUCTPATOP.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 10 TH®OPMATHUKE HA
YPOBHE OCHOBHOTI'O OBILIET'O OBPA30OBAHMUSA

N3yuenne wuH(GOPMATUKM Ha YPOBHE OCHOBHOTO 0OLIero oO0pa3oBaHHs HAalpaBIeHO Ha
JOCTH)KEHUE OOYYarOIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS
coJiepKaHusl y4eOHOTo IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl UMEIOT HAPaBIECHHOCTh HAa PELICHUE 3a]a4 BOCIMTAHUS, Pa3BUTHS U
COLMAJIN3ALMU 00Y4arOUINXCs CPEACTBAMH YU€OHOI 0 IpeIMeTa.

B pesynbrare wu3ydeHus HMHGOPMATHKH Ha YPOBHE OCHOBHOTO 0OLIEr0 0OOpa3oBaHHSA Y
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEIYIOIIME JUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpMOTHYECKOro BOCIMTAHUSA: [ICHHOCTHOE OTHOLIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0, IOHMMaHUE 3HaueHHs MH(POPMATUKH KAaK HAyKH B KU3HU
COBPEMEHHOT0 OOIECTBa, BJAJEHHE JIOCTOBEpHOW HH(pOpMamMell O TMepeJoBBIX MHUPOBBIX U
OTEYECTBEHHBIX JIOCTH)KEHUAX B 001acTH HMHPOPMATUKM U HUHPOPMALMOHHBIX TEXHOJOIHH,
3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX O HU(POBOM TpaHChOpMAIMKU COBPEMEHHOTO O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI0 BOCHUTAHMA: OPUEHTALMS HAa MOpAJIbHbIE LIEGHHOCTH M HOPMBI B
CUTYallMsIX HPABCTBEHHOTO BHIOOpA, TOTOBHOCTH OIEHHMBATH CBOE TMOBEACHHUE M IMOCTYIKH, a TAKKe
NOBEJCHUE U TOCTYNKU JAPYIMX JIOJEH C IMO3ULMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM
OCO3HAHHUS IOCJIEJCTBUI MOCTYNKOB, aKTUBHOE HENPUATHE aCOLMAJIbHBIX MOCTYIKOB, B TOM YUCJE B
HNnTepHere;

3) rpaxkIaHCKOr0 BOCHUTAHHUS. T[IPEACTABIECHUE O COLMAIBHBIX HOPMax U IpaBUiIax
MEXJIMYHOCTHBIX OTHOILEHHUH B KOJUIEKTUBE, B TOM YMCJE B COLMAIBHBIX COOOIIECTBAX, COOIOACHNE
paBUJI 0€30IIaCHOCTH, B TOM YHCJI€ HABBIKOB O€30MaCHOT0 MOBE/IEHUS B UHTEPHET-CPEIE, FTOTOBHOCTD
K pa3HoOoOpa3HOW COBMECTHOW NESTEIbHOCTH NP BBINOJHEHUM Y4eOHBIX, [TO3HABATENbHBIX 3ajad,
CO31aHUU YYEOHBIX IIPOEKTOB, CTPEMJICHHE K B3aUMOIOHMMAHUIO ¥ B3aMMOIIOMOLIH B IIPOLECCE ATOU
y4eOHOI N1esATebHOCTH, TOTOBHOCTh OLICHMBATh CBOE IOBEJCHHUE U MOCTYIKH CBOUX TOBapuIlel c
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

4) neHHOCTeH HAYYHOTI0 IIO3HAHMA:

— c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEICTaBICHUN 00 HHpOpMaIu, MHPOPMAIIMOHHBIX
npoueccax M HMHQPOPMAIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOLIUX COBPEMEHHOMY YpPOBHIO
pa3sBUTHS HAyKU U OOIIECTBEHHOM MPAaKTHKH U COCTABIIAIOUIMX 0a30BYI0O OCHOBY Ul MOHUMAaHHUS
CYILIIHOCTU HAyYHOW KapTHUHBI MUDA;

— MHTepec K OOY4YeHHI0O M T[O3HAHHIO, JII0OOO3HATENBHOCTh, TOTOBHOCTH U CIHOCOOHOCTH K
camM000pa30BaHII0, OCOZHAHHOMY BbIOOpPY HAlpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJibHEHIIEM,;

— OBJIaJICHHE OCHOBHBIMU HAaBBIKAMHU HUCCJIEI0BATENIbCKON JIEATENbHOCTH, YCTAHOBKA HA OCMBICIICHHE
OnbITa, HAONIONEHUH, TIOCTYIIKOB M CTPEMJICHHE COBEpIIEHCTBOBAaTh IYTH JIOCTHIKEHUS
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO OJIaronoyqus;

— chOpMHUPOBAHHOCTh HH(GOPMALMOHHONW KYyJIbTYphl, B TOM YHCJI€ HaBBIKOB CaMOCTOSITENbHOM
paboThl C y4yeOHBIMM TEKCTaMH, CIPAaBOYHON JUTEpaTypoil, pa3HOOOpa3HBIMU CpEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHM, a TaK)Ke€ YMEHHUS CAMOCTOSATEIbHO OINpEAENsATh eI CBOETro
o0yuyeHHsl, CTaBUTh M (OpPMYIMpPOBATh uId ceOs HOBBIE 3a7ayd B yu€Oe M IO3HaBaTEIbHOMH
JeSITeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MMO3HABATEIBHOMN JESITEIbHOCTH;

5) dopmupoBaHMs KYJIbTYPbl 310POBbSI: OCO3HAHME ILIEHHOCTH JKHU3HHM, OTBETCTBEHHOE
OTHOLIEHHE K CBOEMY 3/J0pPOBbIO, YCTAaHOBKA Ha 3/J0pOBbIii 00pa3 »KU3HU, B TOM 4YHCIE U 3a CUET
OCBOCHMS U cOOIIofeHUs] TpeOOBaHMM O€30MacHON S3KCIUTyaTallud CPelCTB HMH(OPMAIIMOHHBIX M
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

— WUHTepec K MpakTHUYEeCKOMY H3y4deHHI0 npodeccuii u Tpyaa B cdepax mnpodeccHoHaTbHON
NESTEIbHOCTH, CBSI3aHHBIX C HWH(POPMATHUKOH, MPOrpaMMHpPOBAHMEM M HH()OPMAIMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKECHUAX HAYKH WH(POPMATUKM U HAYyYHO-TEXHUYECKOTO
nporpecca;

— OCO3HAHHBIA BBIOOP M TOCTPOCHUE WHIAMBHIYaTbHON TPAEKTOPUU OOpa30BAHUS M KU3HEHHBIX
IUTAaHOB C YYETOM JIMUHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;



7) 3KOJOrHYecKOro BOCIHHMTAHHWSA: OCO3HaHHE TIJIOOATBHOTO XapakTepa 3KOJOTHMYECKUX
npobieM M ImyTell MX peLIeHHs, B TOM YHUCIe € Y4ETOM BO3MOXKHOCTEH HH(MOPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTH;

8) agantanmu oO0yyawierocss K U3MEHSIOIUMCH YCJIOBHUSIM COUMAJIBLHON W NPUPOJIHOMN
cpelbl: OCBOGHHE OOYYAIONIMMHUCS COLHUAIBHOTO ONbITA, OCHOBHBIX COIMAJBHBIX POJIEH,
COOTBETCTBYIOLMX BEAyLIEH IESITeNbHOCTH BO3pacTa, HOPM M IMpaBHJ OOIIECTBEHHOIO MOBEACHUS,
¢dopM colMambHOM JKM3HU B TPYNIaxX U COOOIIECTBAX, B TOM YHUCIIE CYHIECTBYIOIIUX B BUPTYaJIbHOM
IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaTbl OCBOEHHs IPOrpaMMbl MO0 MH(OPMATHKE OTpa)karoT OBJIAZCHUE
YHUBEPCAJIbHBIMU  Y4€OHBIMM  JEHCTBUSMU  —  IIO3HABaTEJIbHBIMM,  KOMMYHUKaTHBHBIMH,
PETYJIATUBHBIMHU.

ITo3HaBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble JJornueckue aeiicTBuA:

— YMEHHE OIpeneisaTb  MOHATHs, Cco3AaBaTb  OOOOILIEHMs,  yCTaHAaBIMBaThb  AHAJOTHH,
KJIacCu(UIIUPOBaTh, CAMOCTOSTEIFHO BHIOMPATh OCHOBAaHUS M KPUTEPUH Ui KiaccH(UKALUH,
YCTaHABJIMBATh IPUYUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKHE DPACCYXIECHHs, AENaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BBIBOJIBI;

— YMEHME cO03/aBaTh, IPUMEHATh U MPEeoOpa3OBHIBATh 3HAKUM M CUMBOJIBI, MOJEIU U CXEMbI JIS
peleHus yueOHbIX U T03HaBaTeIbHbIX 3a71ay;

— CaMOCTOSITEJILHO BbIOMpaTh CIOCcO0 penieHust yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIOUpaTh Hanbo1ee NOAXOAAIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

— (opmynupoBaTh BOIPOCH!, PUKCUPYIOLIHE Pa3pbiB MEXK/1Y pPEaJIbHBIM U JK€JIaTeIbHbIM COCTOSIHUEM
CUTYyalluH, 00bEKTa, U CAMOCTOSATENILHO YCTaHABIMBATh HICKOMOE U JIaHHOE;

— OILIGHMBAaThb Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HWH(POpPMAIMIO, IOJIYYEHHYI0O B XOJe
UCCJIEJIOBAHUS;

— TPOTHO3MPOBATh BO3MOXKHOE JlalbHEHINEe pa3BUTHE MPOLIECCOB, COOBITUM M UX IMOCIEACTBUS B
AQHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUsX, & TaK)XK€ BBIJIBUTaTh MPEINOJI0KEHNUs 00 UX pa3BUTHU B
HOBBIX YCJIOBUSIX M KOHTEKCTaXx.

Pabora ¢ nnopmanmeii:

—  BBIIBJISITH Je(UIUT UHPOPMALMH, JaHHBIX, HEOOXOIUMBIX JJIsl PELIEHUS IOCTaBICHHOH 3a7auu;

— TPUMEHATH pa3IMYHble METOJbl, MHCTPYMEHTBI U 3alpOChl MPHU MOMCKE M O0TOOpe MH(pOopManuu
WIM JAHHBIX U3 UCTOYHUKOB C YYETOM MPEII0KEHHON yueOHO! 3a1aul U 3aJaHHBIX KPUTEPHEB;

— BBIOMpaTh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh M WHTEPHPETUPOBATh MHPOPMALHUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/IcTaBICHMUS;

— CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMaJbHYIO  (opMy  MpeacTaBieHUs  HHPOpMaALMH U
WITIOCTPUPOBATh pelllaeMble 3a7auyil HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOH rpadukoi u ux
KOMOWHAIIASIMHU;

— OLEHMBAaTh HAAEKHOCT HWHPOPMALMU MO KPUTEPUSM, NPEIJIOKEHHBIM y4YUTEIeM WU
c(OpPMYITMPOBAHHBIM CAMOCTOSITENILHO;

— 3¢ ¢eKTUBHO 3alIOMUHATH U CUCTEMAaTU3UPOBAaTh MHPOPMAIIHIO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

— COIOCTaBJIATH CBOM CYXKICHHS C CYXIEHUSMHU APYTUX YYaCTHMKOB Juajora, OOHapy>KuUBaTh
pa3JIM4MEe U CXOJICTBO MO3UILINIA;

— nyOJMYHO TPEACTABIATH PE3yJAbTaThl BBIMOJHEHHOIO OMNbITa (IKCIEPHUMEHTA, HCCIIEAO0BaHMUS,
IIPOEKTA);

—  CaMOCTOSITEIbHO BBIOMpATh (hOpMAT BHICTYIJIEHUS C YYETOM 3a/1a4 MPE3eHTAMM U 0COOEHHOCTEN
ayIUTOPUM U B COOTBETCTBUM C HUM COCTaBIATh YCTHbIE M IHUCBMEHHBIE TEKCTHI C
MCII0JIb30BaHNUEM WIITIIOCTPATUBHBIX MAaTEPHUATIOB.

CoBMecTHas1 1eITEJIBHOCTD (COTPYIHHUYECTBO):

— TOHHUMATh U UCIOJB30BATh MPEUMYILECTBA KOMAHIHON U WHAMBUIYAIbHON pabOThI PH PELICHUN
KOHKPETHOM! Mpo0JIeMbl, B TOM YHUCIIE IIPU CO3JaHUU UHPOPMALMOHHOTO IPOAYKTa;



— TPUHUMATH IEJIb COBMECTHOW MH(MOPMAIMOHHOW AESITETLHOCTH MO cOopy, 00paboTke, mepenayde,
dopmanuzanuu HHGOPMAIMH, KOJJIEKTUBHO CTPOUTH ACUCTBUS MO €€ TOCTUKEHUIO: paclpe/ieNiaTh
pOJIH, IOTOBAapUBAThCsl, 00CYKIaTh MPOIIECC U PE3YIbTAT COBMECTHOM pabOThI;

— BBIIOJHATH CBOIO YacTh pabOThl ¢ MH(POpManue min WHPOPMAIMOHHBIM MPOAYKTOM, JOCTHIrast
KaueCTBEHHOI'O pe3yJibTaTa M0 CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOU JNCHCTBUS C IPYTUMHU
YJIeHAMUA KOMaH/Ibl;

— OILICHMBAaTh KAayeCTBO CBOETr0 BKJIaga B OOIMMA HH(POPMAIMOHHBIM MHPOAYKT IO KpPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHUMO/JICICTBHS;

— CpaBHHMBATh PE3yJbTAaThl C UCXOJHOM 3a/Jadell M BKJIAJ KaKIOrO 4WieHa KOMaH[bl B JOCTHKCHHE
pe3yJbTaTOB, pa3AeisaTh chepy OTBETCTBEHHOCTH M MPOSBIATH FOTOBHOCTH K IPEIOCTABICHHIO
oTuéTa rnepej rpymnmnou.

PeryisiTuBHBIEe yHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranu3anus:

— BBIBJIATH B )KM3HEHHBIX M YUYEOHBIX CUTYalUsAX MPOOJIEMBI, TPEOYIOIINE peIICHUS;

— OpHEHTHPOBATHCSA B PA3NIUYHBIX IMMOAXOJAaX K MPHHATUIO PEIICHUH (MHIMBUAYAJIbHOE MPHHATHE
peLIeHNH, IPUHATHE PELICHUH B TpyNIIe);

— CaMOCTOSITENILHO COCTAaBJISATh AJITOPUTM pELIEHUS 3aqauyd (WM ero 4acTh), BBIOMpATh CIoco0
pemieHus y4eOHOUM 3amaund ¢ y4ETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH MpeAiaracMble BApHAHTHI PEILICHUIA;

— COCTaBIATh IUIaH JEWUCTBUH (IJIaH pealu3allMd HAMEUYEHHOTO alropuTMa  pPeIlieHus),
KOPPEKTUPOBATh MPEIOKEHHBIN aJrOpUTM C y4ETOM MOJYYEHHS HOBBIX 3HaHHM 00 M3ydaeMoM
00BEKTE;

— JenaTh BBIOOP B YCIOBHSX MPOTUBOPEUNBOM MH(OpMaLIUK U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CamokoHTpoJIb (pediekcus):

— BJaJeTh COCOOAMU CAMOKOHTPOJIS, CAMOMOTHBAIIH U PEIICKCHH;

— JlaBaTh OLIEHKY CUTYyallUu U MpejaraTh I1aH e€ n3MEeHEeHMs,

— YYUTBHIBaTh KOHTEKCT U MPEABHJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPH DPELICHUU
y4eOHOIl 3a/1au, aJaiTUPOBATh PEIIEHUE K MEHSIOLUIMMCS 00CTOSATENILCTBAM;

— OOBSACHATH  MPUYMHBI  JOCTM)KEHUS  (HEJOCTHMXKEHMs])  pe3ylbTaroB  HMH(OPMAalMOHHON
NeSITeIbHOCTH, J/1aBaTh OIEHKY NpPUOOPETEHHOMY OIBITY, YMETh HaXOIUTh ITO3UTHBHOE B
POM30LIEIIIeH CUTYalUH;

— BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HM3MEHUBIIMXCS
CUTYaIlMid, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBHUE PE3yJIbTATa LIETIH U YCIOBUSM.

OMOUMOHAIbHbI MHTEJIEKT:
— CTaBUTh ce0sl Ha MECTO JPYroro yesoBeka, MOHUMaTh MOTHBBI M HAMEPEHHSI JPYroro.
IpunsiTue ceds U APyrux:

— OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIHMPOBATH BCE BOKPYT AK€ B YCIOBHIX OTKPBITOTO AOCTYIA K

T00bIM 00BEMaM HHpOPMAIUH.
MNPEIMETHBIE PE3YJIBTATHBI
K xoniy o0yduenus B 7 kjacce y o0ydaromierocs: 0yayT copMUpOBaHBI CIETYIOIINE YMEHHUS:

— TMOSCHATh Ha MpPHUMEpax CMBICI MOHATUH «WHGpOpMAIMs», «UMHPOPMALMOHHBIA IpoIEeccy,
«006paboTka nH(pOpMALNY», «XpaHEHHE HH(POPMALIUNY, «IIepeJadya HHPOPMALIUN;

— KOJIUPOBATh M JCKOAMPOBATH COOOIICHHS 110 33JaHHBIM NPaBUIIaM, JIEMOHCTPUPOBATH TIOHMMAaHUE
OCHOBHBIX TPHHIMUIIOB KOAMPOBAaHUS HMH(POpPMAIMM  pa3IMYHOW TPUPOABI  (TEKCTOBOM,
rpadu4ecKoii, ayamo);

— CpaBHHBATH JIJIMHBI COOOIICHHIA, 3aMMCAaHHBIX B PA3INYHBIX al()aBUTaX, OMIEPHPOBATH CITUHHUIIAMHU
U3MepeHus] HHPOPMAIIMOHHOTO 00bEMA U CKOPOCTH MEepeIayi TaHHBIX;

— OLICHMBATh M CPABHUBATH pPa3Mephl TEKCTOBBIX, TPaMUECKUX, 3BYKOBBIX (DailioB 1 BUEO(DaIIIOB;

— TPUBOJUTH MPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U mepeaadyu MHGopMaluu, CpaBHUBAThH
UX KOJIMYECTBEHHBIE XapaKTEPUCTUKU;

— BBIACTATH OCHOBHBIC 3Tambl B HCTOPUM M TOHMMAaTh TEHACHIMHM DPa3BUTHUA KOMIIBIOTEPOB U
IPOTPaMMHOTO 0OecrieueHus;



NOJy4aTh U HCIIOJIb30BaTh UH(OPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBFHOIO KOMITBIOTEpA U €ro
OCHOBHBIX 3JIEMEHTax (IpOIeccCop, ONepaThBHAs MaMATh, OJTOBpPEMEHHasl MaMsTh, YCTPOCTBa
BBO/Ia-BbIBOJIA);
COOTHOCHUTD XapaKTEPUCTUKHU KOMIIBIOTEPA C 33/1a4aMH, PEIIAEMbIMH C €r0 IOMOUIBIO;
OpPUEHTUPOBATHCS B HUEPAPXUUECKON CTPYKType (hailjloBOM CHCTEMbI (3alMCHIBATH MOJTHOE MM
daiina (karamgora), myTh K ¢aiiay (KaTajory) mo MMEIIEMYCs ONMUCcCaHuI0 (alIoBOM CTPYKTYPHI
HEKOTOPOT0 WH(POPMALIMOHHOTO HOCHUTEIIS);
paboTath ¢ (ailioBoi cUCTEMOI MEPCOHATBFHOTO KOMIbIOTEPA C UCIOJIB30BaHUEM TpaduyecKoro
uHTepdeiica, a UMEHHO: CO37aBaTh, KOMHPOBATh, MEpPEMEIlaTh, MEPEUMEHOBBIBATh, YIAISTh U
apXUBHUPOBATH (AIIIbI U KaTaJIOTH, UCIIOIH30BATh AHTUBUPYCHYIO IIPOTPAMMY;
MPEJICTABIIATh PE3YyIbTaThl CBOCH AESITEILHOCTU B BUJE CTPYKTYPUPOBAHHBIX HILTIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMEIUNHBIX MPE3CHTALINI;
uckath MH(pOpManuio B MHTepHETe (B TOM YHMCIE, MO KIIOYEBBIM CJIOBaM, IO H300pakeHUIO),
KPUTUYECKH OTHOCUTBCA K HaWJEHHOW HH(OpMAIMH, OCO3HABas OMACHOCTh JJIS JIMYHOCTH U
oOmiecTBa pacnpoCTpaHeHHs] BPEIOHOCHON HHGOpPMALMKU, B TOM YHUCIE AKCTPEMUCTCKOTO H
TEPPOPUCTUYECKOTO XapaKTepa;
MOHUMATh CTPYKTYPY aJpeCcOB BeO-pecypcoB;
MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIHIA;
coOmronarh TpeOoBaHUsI OE30MACHOM SKCIUTyaTallud TEXHUYECKUX CPEACTB MH(DOPMALMOHHBIX U
KOMMYHMKAI[UOHHBIX ~ TEXHOJIOTWH,  COONIOaTh  CETEBOM  JTUKET, 0a30Bble  HOPMBI
MH(GOPMALIMOHHON STHKU U TpaBa MpU padoTe ¢ MPUIIOKEHUSMHU Ha JIOOBIX YCTPOHCTBaX M B
WnTepHere, BBIOUpATh O€30MacHbIE CTPATETUHU TIOBEJICHUS B CETH;
OPUMEHSTh METOAbl MPOQPIIAKTUKHA HEraTUBHOTO BIUSHUSA CPEACTB HMHGOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTUNA Ha 3JJ0POBBE MOIH30BATES.
K koHIty 00y4enus B 8 kj1acce y o0yqaromnierocsi OyayT cOopMUpPOBaHBI CICAYIONINE YMCHHUS:
HOSACHATh Ha TNpUMepax pasziuuusi MEXAy MO3UIMOHHBIMH W HEMO3UIMOHHBIMH CHUCTEMaMHU
CUHCIICHUS;
3alUCHIBaTh M CpaBHUBATH Iienbie yncia oT 0 g0 1024 B pa3iuyHBIX MO3UIIMOHHBIX CHUCTEMax
cuMcieHus (C OCHOBaHUSAMU 2, 8, 16), BBIIOJIHATH apu(PMETUYECKUE ONepaliiy HaJl HUMU;
pacKpbIBaTh CMBICT TOHSATHH «BBICKAa3bIBAaHUE», «JIOTMYECKas OIepalusy, <«IOTH4ecKoe
BBIpa)KEHUEY;
3alMChIBaTh JIOTUYECKUE BBIPAKEHUS C HCIIOJIb30BAHMEM JW3BIOHKLMN, KOHBIOHKIUH U
OTPULIAHUS, ONPEIENATh HCTUHHOCTb JIOTMYECKUX BBIPDAKEHUHM, €CIM HW3BECTHbI 3HAYCHUS
UCTMHHOCTH BXOJSIIMX B HEro MEPEeMEHHBIX, CTPOUTh TAOJMIBI MCTUHHOCTU JISl JIOTHYECKUX
BBIPAKECHMI;
PacKpbIBaTh CMBICI TOHATUN «UCHOIHUTENDY, «AITOPUTMY, «IporpaMMay, MOHHUMAas pPa3HUILY
MEXly YHOTpeOJIEHUEM 3TUX TEPMUHOB B OOBIICHHON peuu U B MHPOPMATHUKE;
OIKCHIBATh AITOPUTM PELICHMs 3a/a4d Pa3IMYHBIMH CIIOCOOaMH, B TOM 4YHCIE B BUAE OJIOK-
CXEMBI;
COCTaBJISITh, BBINIOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECTIOKHBIE AITOPUTMBI C UCIOIb30BAaHUEM
BETBJICHUI W LUKIOB Ul YIpaBJiCHUsS HCIOIHUTENSMHU, TakuMu Kak PoOot, Yepemamika,
YepTréxHUK;
UCIIOJIb30BAaTh KOHCTAHThl M TEPEMEHHbIE pPA3JIMYHBIX THUIOB (YHMCIOBBIX, JIOTHYECKHUX,
CHUMBOJIbHBIX), @ TAK)KE COJIEprKaIllle X BBIPAXKEHHUS, UCIIOJIb30BaTh ONEepaTop NPUCBAUBAHUS;
UCITOJIb30BaTh NMPH pa3paboTKe MpOorpaMM JIOTHYECKHE 3HAUCHHsI, ONEPallMd U BBIPAKEHHS C
HUMU;
AQHAIN3UPOBATh MPENJIOKEHHBIE aJTOPUTMbBI, B TOM 4YHCIIE€ OIpPENEIsITh, KaKhe pPe3ylbTaThbl
BO3MOJXKHBI TPU 3aJJaHHOM MHO>KECTBE HCXO/IHbBIX 3HAYEHU;
CO3[aBaTh M OTJIAKUBATh MPOrpaMMbl Ha OJHOM W3 S3BIKOB mporpammupoBanus (Python),
peau3yIonie HECIOXKHbIE alrOpUTMbl O00pabOTKM YHCIOBBIX JaHHBIX C HCIOJIb30BAHUEM
LUKJIOB M BETBJICHUH, B TOM YHCJIE€ PEATU3YIOIIHe MPOBEPKY JEIMMOCTH OAHOIO LEJIO0ro YKiciia Ha
Jpyroe, MPOBEPKY HATypaJIbHOTO YHCIIa Ha MPOCTOTY, BhIJICIEHUS (P U3 HATYypaTbHOTO YHCIIA.



K koHIty 00y4enus B 9 kjacce y o0yuaromierocst OynyT cOopMUpPOBaHBI CIACAYIONINE YMEHHUS:
pa30uBaTh 3a7]auu Ha MOJ3a7aud, COCTABISATh, BHITOJIHATH BPYYHYIO U Ha KOMITBIOTEPE HECTIOKHBIE
QITOPUTMBI C HCIIOJIb30BAHMEM BETBJICHUH, IIMKJIOB M BCIIOMOTATENbHBIX AaJITOPUTMOB IS
yIIpaBJICHUS UCTIOTHUTENSAMH, TaKUMH Kak Po6oT, Uepenarka, YepTéXHUK;

COCTaBJISITh U OTJIAXKHUBATh MPOTPAMMBbI, PeaTH3yIOIIUe TUIIOBbIE AITOPUTMBI 00PaOOTKH YHCIOBBIX
NIOCJIEI0BATENBHOCTEN UM OAHOMEPHBIX YHMCIOBBIX MAaCCUBOB (ITIOMCK MAKCUMYMOB, MUHUMYMOB,
CyMMBl WM KOJMYECTBA DJJIEMEHTOB C 3aJaHHBIMM CBOWCTBaMH) Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python);

pacKpbIBaTh CMBICII TOHATUH «MOJIENbY», «MOJCIHPOBAHUE», OMNPENENITh BUIBI MOJEIEH,
OILICHUBATh aJIEKBATHOCTb MOJIEITU MOJEIUPYEMOMY OOBEKTY U LIETISIM MOJICTUPOBAHUS;
UCTIONB30BaTh Tpadbl M JEpeBbs Ui MOJEIMPOBAHUS CHCTEM CETEBOM M HEPapXUUECKOH
CTPYKTYPBbI, HAXOAUTh KpaTYalInii myTh B rpade;

BbIOHMpaTh CIOCOO MPENCTABJICHUS JaHHBIX B COOTBETCTBHH C IOCTABJICHHOM 3ajauell (TaOIUIIbI,
cxeMmbl, rpaduKu, JuUarpamMmbl) C HCHOJB30BAHHEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEICTB
00paboTKN JaHHBIX;

UCIIONIb30BaTh JJIEKTPOHHBIE TaOMUIbBI A7 00pabOTKM, aHanmM3a M BU3YAIM3allMM YHUCIOBBIX
TAHHBIX, B TOM YKCJE C BbIICJICHUEM Juana3oHa TaOJUIIbl U YIOPSA0YHBaHHEM (COPTUPOBKOM) €To
AJIEMEHTOB;

CO3/aBaTh U NPUMEHATH B DJIEKTPOHHBIX Tabmunax (hopMmyInbl s pacy€TOB C HCMOIb30BAHUEM
BCTPOCHHBIX apU(pMETHUYeCKUX (PYHKIMHA (CyMMHUpPOBaHHWE U TMOJACYET 3HAUEHUH, OTBEUAIOILIUX
3alaHHOMY YCJIOBHUIO, CpeaHee apu(pMeTHyYecKoe, MOUCK MAaKCHUMaJbHOTO M MHMHHMMAJIBHOTO
3HAa4YeHUs ), A0COTIOTHON, OTHOCUTEIHLHOM, CMEIIaHHOM apecaluu;

UCIIOJIb30BaTh 3JIEKTPOHHbIE TAOIMIIBI AJIl YMCICHHOTO MOJEIUPOBAaHUS B IPOCTHIX 3aJayax U3
Pa3HbIX MIPEIMETHBIX 00J1acTell;

UCIIOJIb30BAaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHUCII€ KOMMYHHUKAIIMOHHBIE CEPBHUCHI,
oOJyauHble XpaHWINIIA JaHHBIX, OHJIAH-TIpOrpamMMbl (TEKCTOBBIE U TpadUUecKHe pPelaKTOphl,
cpensl pa3paboTKH)) B yueOHOM 1 TOBCETHEBHOM JIEATENBHOCTH;

OPUBOJIUTH  TNPUMEPHl  MCIOJNB30BaHMS ~ TEOMH(OPMALIMOHHBIX  CEPBUCOB,  CEPBHCOB
TOCYJApCTBEHHBIX YCIyT, 00pa3oBaTeIbHbIX cepBHCOB WHTepHEeTa B y4eOHOW M TOBCEIHEBHOM
JESTEIILHOCTH;

MCIIOJIb30BaTh Pa3/IMYHbIE CPEACTBA 3allUThl OT BPEAOHOCHOIO IPOrpaMMHOrO 0OecredeHwUs,
3alMIIaTh NIePCOHATBHYIO HH(OPMALIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYIIAa U €r0 MOCIEACTBHM
(pasrnaimeHusi, MOJMEHbI, YyTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKUX U COLHAIIBHO-
NICUXOJIOTHYECKUX acleKTOB MCIOJb30BaHUs ceTH VHTepHeT (cereBasi aHOHUMHOCTh, LIU(PPOBOIA
cllefl, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEIOHOCHOTO KOJ1a);

pacrno3HaBaTh MOMBITKA U MPEAYNPEXKAATh BOBICUEHUE Ce0s1 U OKPYKAIOIIUX B JECTPYKTUBHBIE U
KpUMUHAJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM 4YHUCIlIe KUOEPOYITUHT, (DUIITUHT).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIACC
KomnnuectBo yacos
Ne /i HaumenoBanue pa3zienoB U TeM IpOrpamMMbl KOHTPOJIBHBIE TTpakTHYeCKHE ONEeKTPOHHbIC
Bcero o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 KomnbroTep — yHuBepcanbHOE YCTPOHCTBO 3 1
00pabOTKH JaHHBIX Bu6muorexa [IOK
1.2 [IporpaMmsbl 1 JaHHBIE 4 1 https://m.edsoo.ru/7f41646e
1.3 KomnbrotrepHsie cetu 1
Hroro mo pazmeny 8
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 Nudopmanus u nHMOPMAITMOHHBIE TPOIIECCHI 8 1 bubnmorexa LIOK
2.2 [Tpencraienue nHGOpPMALUN 9 1 0,5 https://m.edsoo.ru/7f41646e
Hroro no pazneny 17
Pasznean 3. UndopMaumoHHble TEXHOJIOTUH
3.1 TekcToBBIC TOKYMEHTHI 2 1
3.2 KomnbrotepHas rpadpuka 3 2 BH@?HOTeKa 0K
https://m.edsoo.ru/7f41646e
3.3 MynbTUMEANITHBIE TPE3EHTALIMI 3 15
Hroro mo pazueny 8
Pe3epBHOE Bpems 1
OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 34 3 6
8 KJIACC
KommyectBo yacos DNEKTPOHHBIC
Ne /m HaumeHnoBanue pa3enoB U TeM MPOrpaMMBI Beero KoHTpobHEIE IIpakTHuecKHe oOpa3oBaTenbHbIe
paboThI paboThI peCypcChl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 CucTeMbl CYNCIICHHS 6 0,5 Bubmmoreka LIOK
1.2 DIeMEHTBl MaTEMATHYECKOM JIOTUKH 6 1 0,5 https://m.eds00.ru/7f418516
Wroro no pazueny 12
Pa3zpnen 2. AllropuTMbI M IPOrpaMMHUPOBAHKE
21 HcnionHuTEeNM U aNTOPUTMBI. 9 1 3 bubnmoreka [JOK

ANTopUTMHUYECKHE KOHCTPYKIIMH

https://m.edsoo.ru/7f418516
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2.2 SI3BIK IpOTpaMMHUPOBAHUS 10 1 5,5
2.3 AHaM3 airOpUuTMOB 2
Hroro no pazueny 21
PesepBHOE Bpems 1
OBULIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 34 3 9,5
9 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Konrpoubusie Ilpakrnyeckune  00pa3oBaTe/IbHbIe
MPOrpaMMbl Bcero
padoTbI padoThI pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 I'mo6anpHas cetb UHTEpHET U cTpaTerun 3 1
' 0€30I1aCHOr0 IIOBEAECHUS B HEN bubmuorexa TIOK
https://m.edsoo.ru/7f41a7d0
1.2 Pabota B nH()OpMaIIMOHHOM MPOCTPAHCTBE 3 1
Wroro mo pazueny 6
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 8 1 0,5 bubmorexa LOK
' ' https://m.edsoo.ru/7f41a7do0
Htoro no pazneny 8
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 Pa3zpaboTka anropuTMoB U porpamm 7 1 3 Bu6morexa [IOK
3.2 VYnpasieHue 1 https://m.edsoo.ru/7f41a7do0
Htoro no pazneny 8
Pa3nen 4. UndopmanmoHHbIe TEXHOJIOTUHN
4.1 ONEeKTPOHHBIE TaOJIUIIBI 10 1 4
" bubnmoreka [JOK
42 H(pOPMAIMOHHBIE TEXHOIOTHH B 1 https://m.eds00.ru/7f41a7d0
COBPEMEHHOM OO0IIIECTBE
Hroro no pazgeny 11
PeszepBHoe Bpemst 1
OBHIEE KOJIMYECTBO YACOB 11O MPOTPAMME 34 3 9,5
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KonngectBo yacoB
N Tema ypoxa Konrtponbnsie | [IpakTuueckue DJICKTPOHHEIC LHPPOBEIC
n/m Bcero o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
1 WNudopmanus u nannsle. TexHuka 6€300aCHOCTH U MpaBHiIa 1 Bu6muoteka [JOK
paboTHI Ha KOMITBIOTEPE. https://m.eds00.ru/8a161966
bubnmnoreka HOK
2 HMopmatonKBIe Mpouecce. . https://m.edS(IJlo.ru/8a161e2a
3 [IpencraBnenue nadopmaruu. PazHooOpasue sI36IKOB 1 1 bubmuorexa [IOK
a(haBUTOB. https://m.edsoo.ru/8al61fec
4 Konuposanue. PaBHOMEpHBIE 1 HEPaBHOMEPHBIE KObI 1 EH6H_HOTeKa LIOK
https://m.edso0.ru/8al625f0
5 JIBouuHBIif andaBuT. Y HUBEPCATBHOCTH IBOUYHOTO 1 bubnnorexa [JOK
KOJIMPOBAHHUSI. https://m.edso0.ru/8a162186
6 Enuaue u3mepeHus uHPOpMaIuu. 1 bubnunoreka LIOK
7 [Mepenava uadopmarun. CKOpOCTh Mepeiavn JaHHbIX 1 https://m.edsoo.ru/8a16249¢c
8 O06o0uieHue 1 cucteMaTu3anys 3Hanui no reme «Mudpopmanus 1 1 hitps://bosova.ru/
u uHpopMalmoHHbIe npoueccb». KonTposbHas padboTa
9 Komnbrotep — yHHBepcanbHOE YCTPOHCTBO 00paOOTKH JTaHHBIX. 1 BH6H_HOTeKa LOK
https://m.edso0.ru/8a1521d2
10 Hcropus u TeHIEHIIMHN pa3BUTHsI KOMIIBIOTEPOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al523ee
11 [IporpamMmmMHoe obecnieuenue komnbroTepa. [IpaBoBas oxpana 1 bubmmnoreka [HOK
pOrpamMM U JTaHHBIX. https://m.edsoo.ru/8a152826
12 ApxuBanus JaHHbIX. Vcnonb3oBaHue MporpaMM-apXuBaTopoB 1 0,5 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al52cfe
13 KommnbrorepHble BUPYChl M aHTUBUPYCHBIE IIPOIPaMMBbI 1 but6mmorexa [IOK
14 ®aiinel 1 nanku. OCHOBHBIE Onepalyy ¢ GailiaMu U ManKamHu. 1 0,5 https://m.eds00.ru/8a152f74
15 Komnsrotepnsie cetn. CTpykTypa aapeca BeO-pecypca. 1 bubmuorexa [IOK
bezonacuocts B HTEpHETE. https://m.edsoo.ru/8a153244
16 O600mmenue 1'/'1 cucTeMaTu3aIys 3HaHui 1o pazaeny "Ludposas 1 1 hitps://bosova.ru/
rpamoTHOCTh". KoHTpOsbHAs paboTa
17 TexkcToBbIE TOKYMEHTBI M TEXHOJIOTUU UX CO3IAHMS. 1 05 bubmuoteka [IOK

dopmaTHpoBaHUE TEKCTOBBIX JOKYMEHTOB.

https://m.edso0.ru/8al62e7e



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a16249c
https://bosova.ru/
https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
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[IpencraBienue TekCTOBOM HH(pOPMALIMK B TaMSATH KOMIIBIOTEPA.

18 WNudopmanoHHbII 00beM cOOOIIECHHS. . bubmuorexa [JOK
19 Penrenue 3a1a4 Ha BBIYUCIEHHE HH(POPMALIMOHHOIO 00beMa 1 https://m.edsoo0.ru/8a162316
TEKCTOBBIX JaHHBIX
20 WuTemnekTyanbHble BO3SMOXKHOCTH COBPEMEHHBIX CUCTEM 1 05 https://bosova.ru/
00pabOTKH TEKCTOB
21 PactpoBast komnbroTepHas rpaduxa. Koguposanue 1era. 1
qbopﬁaTH paCTpOBLIXI;)aﬁJIoI;.qde(bOpMiL{EOHHHﬁ :6’56M BH6H.HOTeKa HOK
22 9 1 05 https://m.eds00.ru/8a163874
rpaduueckux (aiiaon ’
23 Pemenue 3aa4 Ha BeIYMCICHUE HHPOPMALTMOHHOTO 00BEMa 1 Bbu6mmoteka [JOK
rpadUYeCcKuX JaHHbIX. https://m.edsoo.ru/8al629ec
24 PactpoBeiit pegaktop GIMP. PenaktupoBanue pacTpoBoro 1 1 bubnnorexa [JOK
U300paKeHUsL. https://m.edso0.ru/8a1639d2
25 TexHosnorus MyabTHMeEHA. AyIHO-BU3yaIbHbBIC TaHHBIC. 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/8al642c4
26 Koauposanue 3Byka. IHpopmaiimoHHblii 00beM aynuo Qaiinos. 1 bubnmoreka [JOK
o7  PelleHne 3a1a4 Ha BhIMHCICHHE HH(OPMALIMOHHOIO 00beMa 1 https://m.eds00.ru/8a162b72
3BYKOBBIX (haiiJIOB. https://m.edsoo.ru/8a162848
28 KomnbroTepHsle npeseHtanuu. Jlo6aBneHne ay JMOBU3yalbHbIX 1 05 bubmuoteka [IOK
JaHHBIX. ' https://m.edso0.ru/8al64472
29 Pemenue 3aa4 Ha BeIYHCICHUE HHPOPMAITHOHHOTO 00BEMa 1
AHHBIX PAa3HOTO THIIA.
g606ﬂleil/le W CHUCTEMATHU3AlMs 3HAHUH 110 TEME BH6H.HOTeKa HOK
https://m.edso0.ru/8a162d02
30 "IIpencraBnenue napopmamuu". KonrponsHas padora/ 1
Bcepoccuiickas npoBepouHas pabota
31 Co3naHue Mpe3eHTalnu ¢ THIEPCChUTKaMU 1 1 bubmorexa [IOK
https://m.eds00.ru/8a164652
32 BexTopHas komnbioTepHas rpaduka. @opmMaTsl BEKTOPHBIX 1 bu6muoreka [JOK
¢aiinos. https://m.edso0.ru/8a163b30
33 Bekropusrit pegaktop Inkscape. Co3maHie BEKTOPHOTO 1 1 hitps://bosova.ru/
U300paKeHHsL.
34 O06o011eHne 1 cucTeMaTH3alus 3HaHUH 110 Kypcy HH(POPMAaTHUKU 1 bubmuoteka [IOK
7 Kmacca https://m.edso0.ru/8a164828
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 6
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8 KJIACC

KoanuectBo yacos

Ne Tema vDoKa K I DNEeKTPOHHBIE
/11 P Bcero OHTPOIIBHBIC | LIPAKTHICCKUC 00pasoBaTebHBIC PECYPCHI
paboThl paboThI
1  Henu uzydyenus npeamera «Mudopmarukay. Texnunka 1 bubmuorexa [JOK
0€301aCHOCTH U MpaBuiia paboThl Ha KommbioTepe. [IpaBuia https://m.edso0.ru/8a153460
nH(pOpMaITMOHHOM 0€301MacCHOCTH.
2  Jlornueckue BhICKa3bIBAaHUS 1 bu6nmoreka [IOK
https://m.edsoo.ru/8al657fa
3 Jlorndeckue onepamnuu «u», «uin», «aey. OnpeaeneHue 1 bu6nmoreka [IOK
HUCTHHHOCTH COCTABHOI'O BBHICKA3bIBAHUSI. https://m.edsoo.ru/8a165b56
https://m.edso0.ru/8a165cf0
4 Ta0au1el UICTUHHOCTH 1 bu6nmoreka LIOK
https://m.edsoo.ru/8a165e94
5  Jlorudeckue 3JIEMEHTHI 1 0,5 bubnuorexa [IOK
https://lesson.edu.ru/lesson/7f
2b890f-ad2a-41c4-bed2-
ba862f14b8bf
6  Pemrenwue Toruyeckux 3agad 1 bu6nmorexa LIOK
https://m.edsoo.ru/8a165b56
7 OO0oO0IIeHne 1 cUCTeMaTH3alMs 3HAaHUH TI0 TeMe « DJIEMEHTHI 1 1 bubmuoreka [IOK
MaTEeMaTHUECKOH JIOTHKI. https://m.edsoo.ru/8a178c38
8  TlonsTue anropurma. Mcnomaurenu anroputMoB. GopmansHoe 1 bubnmnoreka HOK
UCIIOJTHEHUE aITOPUTMA https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8al79aac
9  CgotictBa asroputMa. CriocoOBI 3aITUCH AJITOPUTMA 1 bubmuoreka [IOK
https://m.edso0.ru/8a179606
10  Anropurmuyeckuii si3pik KyMup. KoHeTpyKius «cienoBaHue» 1 0,5 bubmuorexa [IOK
https://lesson.edu.ru/lesson/6
b5a325d-a5f7-43de-8a6c-
5b701d8b2fad
11  Anroputmuueckas KOHCTPYKLHS «BETBJICHUE»: MOJTHAS U 1 0,5 bu6muoreka [JOK

HenoyHas GopMbl

https://lesson.edu.ru/lesson/ee
5ef29b-f0c2-4184-8195-
ff72684e3fea
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12 | AaropuTMuyecKkas KOHCTPYKIHSI «ITOBTOpeHHe». L{uki ¢ 0,5
3aJJaHHBIM YHCJIOM TIOBTOPEHHM Bu6morexa LIOK
13 Iluki ¢ 3alaHHBIM YCIOBHEM IPOJIOIDKEHUS paOOThI 0,5 https://m.edsoo.ru/8a17998a
14  Iluki ¢ 3agaHHBIM YCJIOBHEM OKOHYAHUS paboThI 0,5
15 | OO6oOmeHue u cucTeMaTu3alus o TeMe «VCIoIHUTEIN 1 0,5 bubnnorexa [{OK
AITOPUTMBL. AJITOPUTMUYECKHE KOHCTPYKIHK». KOHTpobHAsS https://lesson.academy-
pabota content.myschool.edu.ru/less
0n/10dd90c4-666f-445a-
8e31-cadbel0b4dbl
16 = AHanu3 aNrOpUTMOB, 3aIMMMCAHHBIX HA AJITOPUTMHYECKOM SI3bIKE bubmuorexa [IOK
https://m.edsoo.ru/8al7al8c
17  S3b1ku porpaMMUpPOBAHUS. BuGmiorexa LIOK
18 3wk mporpammupoBanus Python. Opranuzanus BBoaa 1 0,5 https://m.edso0.ru/8al7a06a
BBIBOJIA JIAHHBIX
19  Ilepemennsie. Tumbl qanHbIX. Aprdmernka B Python. 0,5 bubnnorexa [JOK
https://lesson.edu.ru/lesson/4
ae6993c-d645-4577-a294-
bda53801f3dc
20  IIporpammupoBaHWE JTUHEHHBIX AITOPUTMOB 0,5 bubmmnoreka HOK
https://lesson.edu.ru/lesson/c
07f83e9-5223-4e03-955a-
7d2f6eelf619
21  Ycnorusli onepatop. [IporpamMmmupoBaHue aaropuTMOB C 0,5 bubnmnoreka HOK
BETBJICHHEM https://lesson.edu.ru/lesson/8f
aeceb4-f75b-4df9-b60e-
9a663512d6b4
22  IlporpamMmmHpoBaHuE IIUKIOB C TApaMETPOM 0,5 bubmuoreka [IOK
https://m.edsoo.ru/8al7ac4a
23  [IporpammupoBaHWE IUKIIOB C YCIOBUEM 0,5 bu6muoreka [JOK
https://lesson.edu.ru/lesson/7
2af3859-bb89-4b73-9c3c-
1a9a47f9b5a0
24 OO6paboTKa CUMBOJIBHBIX JTAHHBIX 0,5 bubmuotexa [IOK

https://m.edso0.ru/8al7ad6c
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https://lesson.edu.ru/lesson/8faeceb4-f75b-4df9-b60e-9a663512d6b4
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25  Pazpabotka, TecTUpOBaHHE U OTJIAJKA MPOTPAMM Ha SI3BIKE 1 1 bubnuoreka [JOK

Python . https://lesson.academy-
content.myschool.edu.ru/less
on/f576942e-1137-4296-
9c3b-1be4ab01aed9

26  OOoOIIeHHe U CUCTeMAaTH3allWs 3HAHUH TI0 pa3neny «S3bIk 1 0,5 bu6nmmoreka [IOK
nporpammupoBanus Pythony. KonrponbsHas https://m.edsoo.ru/8al7ae8e
pabota/Bcepoccuiickas nmpoBepoyHas padbora

27  Ananus anroputmoB. OmpesesieHne pe3yaIbTaTOB pabOThI 1 bubmuorexa [IOK
POrpPaMMBl. https://m.edsoo.ru/8al7afa6

28  TumoBble aropuTMbI 00PAOOTKH YUCIOBOM 1 0,5
MOCJICIOBATEIILHOCTH.

29  Hemno3unuoOHHBIE U MMO3UIMOHHBIE CHCTEMbI CUMCIICHUS. 1 bubnunoreka LIOK
Pa3sepuyrast hopma 3amucH Yncia B MO3MIIHOHHBIX CHCTEMaX https://m.edsoo.ru/8a1649e0
CUHCTICHUS

30  JIBowuHas cucTeMa CUMCICHHS. ApUPMETHICCKHIE OTICPAIlUU B 1 bubmmoreka [JOK
JIBOMYHOU CUCTEME CUUCIICHUS https://m.edso0.ru/8al64ba2

https://m.edsoo.ru/8a164d96

31  BoceMmepuuHasi cucTeMa CYHCICHUS 1 bubmmnoreka HOK

https://m.edso0.ru/8a165296

32  UlectHanuarepuyHasi CUCTEMa CYHCICHUS 1 0,5 bu6nunorexa LIOK

https://m.edsoo.ru/8a16549¢

33 O0oO0meHne u cucTeMaTu3amus 3HaHuH 110 TeMe «CHCTeMBI 1 bubnmoreka [JOK
CUUCIICHHUS». https://m.edsoo.ru/8a16564c

34  O0oO0IeHre U cHCTeMaTU3alus 3HAaHUH 110 Kypcy HH(POPMAaTUKH 1 bubmuoreka [IOK
8 xiacca https://m.edsoo.ru/8al17b456

OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 34 9
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9 KJIACC

KoanuectBo yacos

Ne Tema vboKa K 1 ONEKTPOHHBIE
/11 yp Bcero OHTPOIIBHBIC | LIPAKTHHUCCKIC 00pasoBaTeNbHBIC PECYPCHI
paboThI paboThl
Henu uzydyenus npeamera «Mudopmarukay. Texnuka bubmuorexa [{OK
1  Oe3omacHOCTH ¥ IpaBuiia pabOThI HA KOMITBIOTEPE. 1 https://m.edsoo.ru/8a17b690
Nudopmanronnas 6€301macHOCTh
bu6nuoreka [IOK
2  T'mobanbhas cetb UuTepHer. IP-anpeca y3ioB. bonbiiue qaHHbIC 1 https://m.edsoo0.ru/8al17b578
. bu6nuoreka [IOK
3  JlomenHas cucrema nuMmeH. Co3aHue OJTHOCTPAHUYHOIO CalTa 1 0,5 hitps://m.eds00.ru/8al7b7be
4 Bunst nestensnoctu B cetu MuTteprer. [lonck napopmanuu B 1 05 Bbu6mmoreka [JOK
cetu HTEpHET ’ https://m.edsoo.ru/8al7b8e8
O6naynble TexHonoruy. Mcnonp3oBanue oHnaiiH-oduca 1 bubmmorexa LIOK
5) 1 1 .
pa3pabOTKH JOKYMEHTOB https://m.edsoo.ru/8al7bale
6 O06o061IeHre U crucTeMaTu3anus 3HaHui 1o pasneny «lludpoas 1 bubmmoreka [JOK
IPaMOTHOCTB https://m.edsoo.ru/8al7bb36

7 Mogenu u moaenupoBanue. Kiaccudukanuu moseneit 1 ﬁgg;?/(gée%ascﬁ)(?rﬁl%ﬂbe%

8 | Drambl KOMIIBIOTEPHOTO MOAECTUPOBAHUS 1 bubmorexa HOK
https://m.edsoo.ru/8al7c4aa
bu6mmoteka IIOK

9 EPZEI/;‘;ZCIIng ronenn. I'pader. BecoBas matpuia rpada. [Touck 1 Q(t)tr?:eé/tlirsli/zghaggld ggLYru /less

P yi on/0f95faf0-4bd2-4813-87h9-
4eab2elc7478
but6mmoreka [IOK
https://lesson.academy-

10  [epeso. Ilepebop BapuaHTOB ¢ MOMOIIIBIO JIepeBa 1 content.myschool.edu.ru/less
on/f555dfcf-46de-4fab-9f92-
71485d48ddd3
bu6mmorekxa [IOK

Brruncienne koauyecTBa myTeil B HAMPABIECHHOM hitps://lesson.academy-
11 1 content.myschool.edu.ru/less

aIMKINYecKoM Tpade

on/0f95faf0-4bd2-4813-87b9-
4eab2elc7478
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but6mmoreka [IOK

12  MareMatuyeckoe MOJICITUPOBAHNE 0,5 https://m.eds00.ru/8a17c392
bubnunorexa LIOK
13 | TaGmmunbie monenu. Tabnuiia kak MpPeaCTaBICHHE OTHOIICHHS hitps://m.edsoo.ru/8al7c04a
14 O06001IeHre 1 cucTeMaTU3alMs 3HAHUI 10 TEME bubnmoreka [IOK
«MogenupoBaHHe Kak MeToJI mo3HaHus». KonrposbeHas padorta https://m.edsoo.ru/8al7c9c8
15 OnexkTpoHHbIe Ta0HIbl. THUITBI JTAaHHBIX B TYEHKAX JIEKTPOHHON Bu6muoteka [JOK
TaOJIUIIBI https://m.edsoo.ru/8al17d710
bubnunoreka LIOK
16  PenmaktmpoBanue u HOpMATUPOBAHHUE TAOIHIT 1 hitps://m.eds00.ru/8al7d832
17  OtHocuTenbHas, a0COOTHASI U CMELIAHHAS aJipecalus
A oeob bubmuoreka [{OK
18 BTOMAaTHUYECKOE 3aIoJIHEHHE U KomupoBanue. [IpeoOpa3oBanue 1 hitps://m.edso0.ru/8al7e2b4
(dbopMyI1 Ipu KOMUPOBAHUH.
bubnunoreka LIOK
19  Bctpoennsie GyHKIIMHU B 3JIEKTPOHHBIX TaOIUIIAX 0,5 hitps://m.eds0o.ru/8a17d990
bubnuoreka [{OK
20  YcioBHBIE BBIYHCICHHUS B DJICKTPOHHBIX Ta0IHIIaX 0,5 https://m.edsoo.ru/8al7e6ba
bubnuoreka [{OK
21 ggpsfogszonbmnx Ha0opoB JaHHbIX. COPTUPOBKA U 0.5 https://m.edsoo.ru/8al7db70
AIbTPAIIsL. https://m.edsoo.ru/8al7e87c
bu6nmorexa LIOK
22 Tloctpoenue quarpaMm u rpaukoB B 3JEKTPOHHBIX TabsuIax 0,5 hitps://m.edsoo.ru/8al7e08e
23 YwucneHHOE MOJICIIMPOBAHHUE B AIEKTPOHHBIX TAOIUIIAX bubmorexa OK
AICIHD P H https://m.edsoo.ru/8al7eaca
24 O060061eHre U crucTeMaTu3alvs 3HaHU| 10 TeMe «DIEKTPOHHBIE bubnmnorexa [JOK
ta0Ouiby. KoHTponbHas padota https://m.edsoo.ru/8al7ec3c
but6mmoreka [IOK
25 | Drambl peuieHus 3a7a4y Ha KOMITbIOTepe. https://resh.edu.ru/subject/less
on/3057/start/
bubnunorexa LIOK
26 | Pas0Ouenue 3amaun Ha moA3agadn 0,5 hitps://m.eds0o.ru/8al7ch12
TabnuuHble BETMYUHBI B IporpaMMupoBaHuu. O qHOMEpHBIE bubnuotexa [JOK
27 )
MacCHUBBI https://m.edsoo.ru/8al7cc3e
28  TumnoBble aNropuT™MbI 00pabOTKH MAaCCHBOB 0,5 bubmmorexa [IOK

https://m.edso0.ru/8al7cd60
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but6mmoreka [IOK
https://lesson.academy-

1 0,5 content.myschool.edu.ru/less
on/bc331eee-a5fa-4cb5-bb4a-
a1420e09fb18

O0pabotka nmoroka naHHbIX. CTaHIapTHBIC AITOPUTMBI
29 00pabOTKH YHCTIOBBIX MMOCIIEIOBATETLHOCTEH. 1 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/8al17d01c
30  PaspaboTka, TECTUpOBAHHE U OTIAJIKA IPOTPaAMM 1 1
O06o061IeHre U crucTeMaTu3anus 3HaHui o Teme «Paspaborka bubmmoreka [JOK
31 1 )
aIITOPUTMOB M IIporpamMm». KoHTpossHast pabora https://m.edsoo.ru/8al7d1ca
bubnunoreka LIOK
32 z;rg;aeiilbelﬂne. Curnan. O6parnas cBsi3p PoOoTH3MpOBaHHBIE 1 hitps://m.eds0o.ru/8al7d4d6
https://m.edsoo.ru/8a17d602
33 Poie mHPOPMAITMOHHBIX TEXHOJIOTUI B Pa3BUTHH YKOHOMHUKH 1 Bbu6mmoteka [JOK
MUpAa, CTPaHbI, PETHOHA https://m.edsoo.ru/8al7ed54
34  O06o06meHue u cucreMatusanus. MIToroBoe moBTopeHue 1 bubmorexa [OK
' https://m.edsoo.ru/8al7ee6c
OBHIEE KOJIMYECTBO YACOB 110 MIPOT'PAMME 34 9,5
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOH ITPOI'PAMMBI

7 KUIIACC
Kon . .
DOBEDSIEMOLD IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
posep NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuUs
pe3yJbTara
1 [To reme «l{udpoBasi rpaMOTHOCTHY
11 [TosicHATH Ha TpUMeEpax CMBICI NOHATHH «HH(OpMAIULY, «MHPOPMALMOHHBIA TPOIIECCH,
' «00paboTka HHpOpMALKNY, «XpaHEHUE HH(DOPMAITUNY, «TIepenada HHHOpMaIUn»
19 [IpuBOIUTE NpUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHHs] U Iepeaayd uHbopMaluu,

CpaBHHUBATb UX KOJIMYCCTBCHHBIC XapPaAKTCPUCTHKU

[lonmygars u  Hcnonp30BaTh HMH(POpPMALMIO O  XapaKTEPUCTUKAX IE€PCOHAIBHOIO
1.3 KOMIIBIOTEpPAa M €ro OCHOBHBIX JJIEMEHTax (IpoLeccop, OIepaTUBHAas IaMsATh,
J0JITOBpEMEHHas NaMATh, YCTPOWCTBA BBOa-BbIBOJIA)

1.4 CoOOTHOCHTH XapaKTCPUCTHKU KOMIIBIOTEpPA C 3aa4aMi, p€la€MbIMU C €T0 ITIOMOIBIO

OpueHTHPOBATbCA B HEPAPXUUECKON CTPYKTYpe (aillioBOil CUCTEMBI (3alKChIBaTh MOTHOE
1.5 uMs ¢aina (kataiora), myTh K ¢ailry (kartanaory) mo UMEIOIIeMycsl ONMCaHUI0 (aiIoBoi
CTPYKTYPbI HEKOTOPOT'O HH(POPMAITMOHHOTO HOCUTEIIs )

Pabortars ¢ (ailioBoii CHUCTEMON NEPCOHAIBHOIO KOMIIBIOTEPA C MCIIOJIBb30BaHHEM
1.6 rpaduueckoro uHTepdeiica: coznaBaTh (KONMPOBaTh, MEpEMEIIATh, EPEUMEHOBBHIBATD,
YIQJIATh U apXUBUPOBATh (DaidjIbl M KaTaloOI'y, UCII0JIb30BaTh aH TUBUPYCHYIO IIPOTrPaMMy)

Hckatp uHpopmanuio B HMHTepHeTe (B TOM YHCIE [0 KIIOYEBBIM CJOBaM, IO
M300paKEHUI0), KPUTHYECKH OTHOCHTHCS K HaWICHHOH WHQOpPMAaluu, OCO3HABATh

L7 OMAaCHOCTh JJISl JIMYHOCTH M OOIIECTBA PacIpOCTPAHCHHS BPEIOHOCHOW MH(OpMaluu, B
TOM YHCJI€ SKCTPEMUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa

1.8 [ToHnMath CTPYKTYpY aIpecoB BeO-pecypcoB

1.9 Hcnonb30BaTh COBpeMEHHBIE CEPBUCH] HHTEPHET-KOMMYHUKAIIHHA
Cobmomate  TpeOoBaHusi ~ 0Oe30MacHOM  OKCITyaTalldd  TEXHUYECKUX  CPEJCTB

110 MH(QOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, COOIIOJAaTh CETEBOW OSTHKET,
0a3oBble HOPMBI WH(OPMALMOHHOW ATHKU M IpaBa MpU padoTe ¢ MPUIOKEHUSMHU Ha
TOOBIX yCTpoicTBax U B IHTepHEeTE, BRIOUPATh OC30MACHBIC CTPATETHH TIOBEJCHUS B CETH

111 [TpuMeHsITh METOIbI HpO(bPIJ‘I&KTI:IKH HETaTUBHOTO BJIMSIHHUS CPEJICTB WH()OPMAIIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHI Ha 3[JOPOBBE MOIH30BATENS

2 ITo reme «TeopeTrndeckne OCHOBBI HHHOPMATUKI»

KOI[I/IpOBaTI) U ACKOAUPOBATH COO6HI€HI/I$I M0 3aaHHBIM ITpaBHJIaM, ACMOHCTPHUPOBATH
2.1 MNOHMMAHUE OCHOBHBIX MPHHIMIIOB KOIUPOBaHUS HHGOPMALUK PAa3THIHONW IPUPOIBI
(TekCcTOBOM, rpadMueCcKOM, ayIHo-)
CpaBHUBaTh JJIMHBI COOOIIEHUMH, 3allMCAaHHBIX B Pa3MYHBIX ali(aBUTaX, ONEPUPOBATH

22 eIMHUIIAMU U3MEPEHUs] MH)OPMAIIMOHHOTO 00bEMa M CKOPOCTHU epeiadt JaHHbIX
23 OneHuBaTh M CpaBHHMBATh pa3Mephbl TEKCTOBBIX, I'papUUeCKUX, 3BYKOBBIX (ailloB H
BH1e0(haNITIOB
3 ITo reme «MIHpOpMALIIOHHBIE TEXHOTOTHI
31 [IpencraBisTh pe3ynbTaThl  CBOEH JEATENbHOCTH B BHAE  CTPYKTYPHPOBAHHBIX
WJUIIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEIUUHBIX ITPE3CHTALIMN
8 KUIACC
Kon . .
HpoBepsieMOro IIpoBepsiemble nMpeaMeTHbIE pPe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
pesyasTaTa NporpaMmMbl OCHOBHOI0 0011ero 00pa3oBaHus
1 I[To Teme «TeopeTnueckre OCHOBHI HHPOPMATHKI
11 [ToscHAT, Ha mOpHUMEpax pa3Iuuus MEXAYy IO3ULIUOHHBIMH M HENO3MLUOHHBIMU
CUCTEMAMHM CUHMCIICHUS




1.2

3anuchiBaTh M CpaBHUBATH Ienble yuciaa or 0 mo 1024 B pa3iuyHBIX MO3UIIMOHHBIX
cUcTeMax CUMCIICHUs (C OCHOBaHUAMH 2, 8, 16), BBINOIHATH apu(pMETUIECKHE OTepauu
HaJ HUMH

1.3

1.4

PaCKpI)IBaTI) CMBICTT TIOHATHI «BBICKA3bIBAHUEC), «JIOrHYCCKas orcpanusay, «JIOrm4eCcKoc
BBIPAXKCHUCH

3anuCchIBaTh JOTHYSCKUE BBIPpAXKXCHUSA C HUCIIOJIb30BAHUCM JHU3BIOHKIUHW, KOHBIOHKIIUA U
OTpulaHus, OIPCACIATh HCTUHHOCTD JIOTHYCCKUX BLIpa)KeHPIﬁ, €CJIM U3BECTHBI 3HAYCHUA
HCTUHHOCTH BXOJJAIIHUX B HCro INCPEMCHHLIX, CTPOUTH TaGJII/ILIBI HNCTUHHOCTH OJIA
JJOT'MYCCKUX BBIpa)KCHI/Iﬁ

2.1

[To TeMe «ANTOPUTMBI M IPOTPAMMHPOBAHUE

PackpbiBaTh CMBICIT HOHSTHH «HMCIOJHUTEIbY, «AITOPUTM», «IIporpaMMay, MOHUMAs
pasHUIly MEXAY yIoTpeOJIeHHeM dTHX TEPMUHOB B OOBIIEHHOM peur U B MHPOpMATHKE

2.2

2.3

OnuceIBaTh AJITOPUTM PEIICHUS 3a7a4d Pa3IMYHBIMU CIIOCOOAMH, B TOM YHUCIIC B BHUJIC
0JIOK-CXEMBI

CocTaBisiTh, BBIIOJHATE BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE aJIlOPUTMBI C
UCIIOJIb30BAHUEM BETBJIICHUN M IUKJIOB JJIsl YIIPABJICHHS UCTIOJHUTEIISIMU

2.4

HMcnonb3oBaTh KOHCTAHTHI U MNEPEMCHHBIC PAa3JIMYHBIX THUIIOB (‘II/ICHOBHX, JJOIT'M4YCCKUX,
CI/IMBOJII)HBIX), a TakKXKC COACpKAIIMC HX BbBIPpAKCHHA, HCIIOJIB30BaTh OICPATOP
IIprCBaBAHUA

2.5

2.6

2.7

9 KUIACC

Hcnonp3oBaTh IIpu pa3pa60TI<e nporpamMm JIOTHYCCKUC 3HAYCHUSA, OIICpalluud M
BBIPpAXKXCHUSA C HUMU

AHaJ'II/IBI/II)OBaTb NpCAJIOKCHHBIC aJITOPUTMbI, B TOM YHCIC OIPCACIIATH, KaKUC
PE3YJIbTAThl BO3MOXKHBI ITPU 3aJaHHOM MHOKCCTBC UCXOAHBIX 3HAYCHUN

Co3nmaBaTh W OTJI&XHUBATh IMPOTPAMMBl HA OJHOM H3 SI3BIKOB IPOTPAMMHUPOBAHHUS
(Python, C++, TTackais, Java, C#, IlIkonbHBIH AJTrOpUTMHYECKHN SI3bIK), peaTr3yIoIne
HECJIO)KHBIE AITOPUTMBI OOPAOOTKU YHCIIOBBIX JAHHBIX C HCIOIH30BAHHEM ITUKJIOB H
BETBJICHUH, B TOM YHCJIC PEATH3YIOUIHE TIPOBEPKY JEIMMOCTH OJHOTO IENIOT0 YHCia Ha
JIpyroe, TPOBEPKY HATYypaJbHOTO 4YHCIAa HA TMPOCTOTY, BBIACICHUS 1TUdp u3
HATYpaJIbHOTO YKCia

Kon
MpoBepsAEMOro
pe3yJabTrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

ITo Teme «{upoBast rpaMOTHOCTH

11

1.2

Hcnonb30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM 4YHCIE KOMMYHUKALMOHHBIE
CEpBHCHI, O0OJIAYHBbIE XpAHWIWIIA JIAHHBIX, OHJIAWH-TIPOrPaMMBbl (TEKCTOBBIE U
rpa¢puyeckue pemdaKToOpbl, Ccpeasl pa3paboTKM) B yueOHOM U IMOBCETHEBHOM
JeSITEIIbBHOCTH

[IpuBoaMTH mHpHUMEPHI MCIOJIB30BAaHUS TEOMH()OPMAIIMOHHBIX CEPBHCOB, CEPBUCOB
rOCy/IapCTBEHHBIX YyCIYyT, OOpa3oBaTelbHBIX cepBHCOB HHTepHera B y4yeOHOU U
IIOBCEIHEBHOM J1€ATENbHOCTH

1.3

14

Hcnonp3oBaTh pa3nuyHble CpPEACTBA 3alIUThl OT BPEIOHOCHOTO IPOrpPaMMHOIO
o0ecrieyeHns, 3alInaTh NEPCOHATBHYI0 WH(POPMANUI0 OT HECAHKIIMOHUPOBAHHOTO
JIOCTYNIa M €ro MOCJEJICTBHM (pas3riamieHus, MOAMEHbI, yTpaTbl JaHHBIX) C Y4ETOM
OCHOBHBIX TE€XHOJIOTHUECKUX M COMUAITBHO-TICUXOJIOTHIECKUX aACTIEKTOB MCITOJIb30BAHMS
cetu VMHTepHeT (ceTeBas aHOHMMHOCTB, ITU(PPOBON cJell, ayTeHTUYHOCTh CYObEKTOB U
pECypCoB, OIMACHOCTh BPEIOHOCHOTO KOa)

Pacrio3HaBaTh TOMNBITKM W TPERYNPEKIATh BOBJICUEHHE ce0S W OKPYKAIOIIMX B
JECTPYKTUBHBIE U KPUMHHAJbHBIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM YHCIE
K1OepOyJUTHHT, (UIIHMHT)

[To Teme «Teopernueckre OCHOBBI HHOOPMATHKI»




2.1

PackppIBaTh CMBICTT TIOHATHI «MOJENbBY, «MOJICTUPOBAHUEY, OTIPEICIIATh BUIBI MOJICIICH,
OIICHUBATh aJICKBATHOCTHh MOJIEITU MOJEIIUPYEMOMY OOBEKTY H LEIISIM MOJICTTHPOBAHUS

2.2

Hcnonb3oBathk rpadsl ¥ 1epeBbs A MOACTUPOBAHHS CUCTEM CETEBOM U HEPAPXUUECKOM
CTPYKTYPBI, HAXOJAUTh KpaTuyauuii myTh B rpade

[To TeMe «ANTOPUTMBI U IPOTPAMMHPOBAHHE

Pa3zbuBatn 3aaa4d Ha ImoJa3ajgavdu, COCTABJIATH, BBIIIOJHATH BPYYHYIHO U Ha KOMIIBIOTEPEC

3.1 HCCJIOKHBIC AJITOPUTMbI C HCIIOJIB30BAHUCM BCTBHGHI/Iﬁ, IOUKJIOB N BCIIOMOI'aTCJIIBHBIX

AJIT'OPUTMOB IJId YIIpaBJICHUSA UCIIOJTHUTCIIAMHA

4.4

CoCTaBIATh M OTJIAXHUBATH MIPOrPAMMBI, PEAIU3YIOIINE TUIIOBBIE aJTOPUTMBI 00pabOTKH
YHCJIOBBIX IIOCJIEIOBATENIBHOCTE WM OIHOMEPHBIX YHCIOBBIX MAacCHBOB (IIOMCK

3.2 MAaKCUMYMOB, MHUHHMYMOB, CYMMbl HJIM KOJHUYCCTBA JJICMCHTOB C 3aJaHHBIMU

CBOMCTBAMH) Ha OJHOM H3 SA3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java,
C#, llIkonpHBINA ANTOPUTMUYECKUN SI3BIK)

[To reme «MHPOPMAITOHHBIE TEXHOJIOTHI
Bri0upats crioco® mpencTraBIeHUsS NaHHBIX B COOTBETCTBUU C IMOCTABJIICHHOH 3ajaucit

4.1 (Tabnuupl, cxembl, rpaduKd, AUArPaMMbI) C MCIOJIH30BAHUEM COOTBETCTBYIOIIMX

IPOTPAMMHBIX CPEJICTB O0OPaOOTKHU TaHHBIX
Hcnonp30BaTh AIIEKTPOHHBIE TaOMUIBl At OOpaOOTKH, aHaIM3a W BU3YaTU3aIUH

4.2 YHUCJIIOBBIX HOAaHHBIX, B TOM 4YHCJIC C BBIACICHHUCM [AHalla30Ha Ta6J'II/II_IbI n

YIOPSAIOYMBAHUEM (COPTUPOBKOM) €TI0 JJIIEMEHTOB

Co3ngaBaTh W TPUMEHATH B DIEKTPOHHBIX TaOuunax QOpMynbl Jisi pacu€roB ¢
UCIIOJIb30BaHUEM BCTPOCHHBIX apU(pMETHUEeCKUX (YHKIHH (CyMMHUpPOBAHHE U MOJACYET

4.3 3HAUYEHHUH, OTBEYAIOUIMX 3aJaHHOMY YCIIOBHIO, CpeqHee apu(MeTHdyeckoe, IOHCK

MakCUMaJbHOIO M  MHMHUMAQJIBHOTO  3HAu€HMs), aOCOJIIOTHOM, OTHOCHTEIBbHOM,
CMELIaHHOM apecanuu

Mcnonb30BaTh 3JIEKTPOHHbIE TAOJUIBI U1 YMCICHHOTO MOJEIMPOBAHUSA B IPOCTHIX
3a/1a4ax U3 pa3HbIX IPEIMETHBIX o0sacTeil

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon

ITpoBepsieMblii JJIEMEHT COJePKAHUSA

[{udpoBast rpaMOTHOCTh

11

KomnbroTep — yHHBEpCalbHOE BBIYUCIUTENBHOE YCTPOHCTBO, padoTaroliee o nporpaMmme. THIbI
KOMIIBIOTEPOB: TE€PCOHANbHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
MobuibHbIe yeTpoiicTBa. TexHHuKa 6€301MacHOCTH U IpaBuiia paboThl HA KOMITBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTBHl KOMIIbIOTEpa M HX Ha3zHaueHue. IIponeccop. OmnepatuBHas U
JOJITOBPEMEHHAsI TaMATh. Y CTPOMCTBA BBOJIa U BbIBOJA. CEHCOPHBIN BBOJ, MaTYMKU MOOMIIBHBIX
YCTPOMCTB, CpPe/ICTBA OMOMETPUUYECKOMN ayTeHTH(PHKAIIUU

13

1.4

HcTtopusi pa3BUTHS KOMIIBIOTEPOB M MporpammHoro obecrneuyeHus. [IoKoIeHUs KOMIBbIOTEPOB.
CoBpeMeHHbIE TEHACHIIMU pa3BUTHUA KommbioTepoB. CynepkommbioTepsl. [lapamnensHbie
Beruncienus. [lepconanbubpiil KoMmbroTEp. [Iporieccop u ero xapakTepucTUku (TaKTOBas 4acToTa,
paspsanHocTh). OnepaTuBHas namATh. JlonroBpeMeHHasl MaMsTh. Y CTpPOWCTBa BBOJA M BBIBOJA.
OO6bEM XpaHUMBIX JTaHHBIX (ONEepaTUBHAs MaMsITh KOMIIbIOTEPA, KECTKUI JUCK M TBEPAOTEIbHBII
HAKOMUTENb, TMOCTOSHHAS MaMATh CcMapT(oHa) M CKOPOCTh JAOCTYyHAa s Pa3IUYHBIX BHJIOB
HocHTeNneH

[TporpammHuOe obecrieuenne KoMmbroTepa. [IpukiaaHoe mporpaMmmuoe obecreuenne. CHCTEMHOE
nporpaMMmHoOe obOecriedeHue. CHcTeMbl MporpamMmupoBaHus. I[IpaBoBas oxpaHa Mporpamm u
JTaHHBIX. becrmaTHele ¥ ycloBHO-OecruiaTHble mporpammbl.  CBOOOJHOE — MPOrpaMMHOE
obecrieuenue

1.5

@aiinsl 1 nanku (karaigoru). Tumsl ¢aitnos. ColicTBa ¢aiinoB. XapakTepHble pa3Mepsl (ailioB
pa3IMYHBIX THUIIOB (CTpaHMIIA TEKCTa, DSJEKTPOHHAs KHUTra, Qororpadus, 3anuch IMECHHU,
BUJICOKJIHII, TIOJTHOMETPAKHBINA (PUIIEM)




1.6

[Tpunnumne! noctpoenus daitnoBeix cucteM. [lomHoe ums ¢aiina (manku, katanora). [1yTe k dainy
(mamke, KaTanory)

1.7

1.8
1.9

@aiinoBelii MeHemkep. PaboTa ¢ ¢daitmamMu M mankamu (KaTajoramm): CO3JlaHHe, KOINHPOBAHUE,
nepeMenieHue, MepeMMeHOBaHle M yaaineHue (aitmoB u mamnok (kataioroB). I[lowck daitnos
CPEICTBaMH OIEPALIMOHHON CUCTEMBI

ApxuBanys JaHHBIX. Mcrionb3oBaHue porpaMM-apXruBaTopoB

KomMmmblotepHsle BUPYChl U JIpYrMe€ BpEAOHOCHbIE Iporpammbl. [Iporpammbl ais 3aliUTBl OT
BHPYCOB

1.10

1.11
1.12

OObenunenne kommnbioTepoB B ceTh. Cerb MHTepuer. BeO-ctpanmma, Beb-caiit. CtpykTypa
anpecoB BeO-pecypcoB. bpaysep. Ilouckobie cuctemsl. Ilonck uHQOpManuu 1Mo KIOYEBBIM
CJIOBaM U 1O n300paxkeHnto. JlocToBepHOCTh MHPOPMALIUK, TOTy4eHHON 13 MIHTepHeTa
CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

CerteBoii 3THKeT, 6a30BbIe HOPMBI HH(POPMAIITMOHHON STHKH U TIpaBa npu padote B ceTu MHTEpHET.
Crpareruu 6e3onacHoro nosejeHus B lntepHere

Teopernueckrne 0CHOBbI UHPOPMATUKHI

2.1

Wudopmanus — 0THO U3 OCHOBHBIX MOHATHI COBpeMeHHOW Hayku. MHdopMamus kak cBeIcHHUS,
MpeIHa3HAYCHHBIC IS BOCIPHUATHS YEIOBEKOM, W WH(POpMAIUs Kak ITaHHBIC, KOTOPHIE MOTYT
OBITH 00pabOTaHBI ABTOMATU3UPOBAHHOM CHCTEMOM

2.2

2.3

2.4

JIuCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONHMCAHUS HENPEPBIBHBIX OOBEKTOB M TIPOLIECCOB C
MOMOUIBIO0 JUCKPETHBIX HaHHBbIX. WH(OpManuoHHBIE MPOIECChl — MPOILECCHl, CBS3aHHBIE C
XpaHEeHHEM, MPeoOpa3oBaHUEM U TIEpeiaueii JaHHBIX

CumBon. Andasut. MomHocts andasuta. PaznooOpaszue s3p1k0B U andasutoB. EcrecTBeHHBIE U
¢dopmanbHble A3bIKH. AJIpaBUT TEKCTOB Ha PYCCKOM si3bike. JIBomunslii andasut. KonmuectBo
BCEBO3MOJKHBIX CJIOB (KOJOBBIX KOMOWHanWi) (pUKCHpOBAHHOW JJIMHBI B JIBOWYHOM aidaBuTe.
IIpeoGpazoBanue aro6oro andasura K ABOMUHOMY. KOIMUYeCcTBO pa3iaMuHBIX CIOB (PUKCHPOBAHHON
JUIMHBI B alipaBUTE ONpeeaEHHON MOIITHOCTH

KoaupoBanue CHUMBOJIOB OJHOTO ayipaBHTa C TMOMOIIBIO KOJOBBIX CJIOB B JPyrom andaBuTe,
KOJIOBast Ta0JInIIa, TE€KOTUPOBAHUE

2.5

Z[BOPI‘IHBIIZ KOI. Hpe)ICTaBJ'IeHI/Ie JAaHHBIX B KOMIIBIOTCPE KAK TCKCTOB B IBOMYHOM aJ'I(l)aBI/ITe

2.6

2.7

2.8

2.9

2.10

Nudopmannonnsiii 00bEM NaHHBIX. BUT — MUHMMaIbHas €IWHUIA KOJIWYECTBAa MH(OpPMAIUH —
JTBOWYHBIN pa3ps. bait, kumobaiT, meradaiT, ruradait

CkopocTb mepenauu JaHHBIX. EJUHMIBI CKOPOCTH Tepenadyu JaHHbIX. VckaxeHue MHpopManuu
IIpH nepeaaye

KommpoBanue tekcroB. PaBHomepnbiii kon. HepaBHomepnsiii kox. Komuposka ASCII.
Bocsmubutasie konupoBku. Ilonstue o kogupokax UNICODE. JlekonupoBanue cooOuieHuii ¢
HCII0JIb30BAaHUEM PABHOMEPHOI'O U HEpaBHOMEPHOTO Koja. THpopMalimoHHbIi 00bEM TEKCTa
O61iee npeacrabiieHne o HU(POBOM MPEICTABICHUH ayIMOBU3YAIbHBIX U APYTUX HENPEPHIBHBIX
nanHbiXx. KomupoBanue mnsera. l[BeroBsle Mozpenu. Mogens RGB. I'myOuna koaupoBaHus.
[Tanmutpa

PactpoBoe m BekTtopHOE mpencrtaBieHue uzoOpaxkenwit. [lukcens. Onenka MHPOPMAIIMOHHOTO
00bEéMa rpauueCcKUX JAHHBIX JUIsl pACTPOBOTO M300paKeHUs

2.11

KonupoBanue 3Byka. PaspsaHocTsh M yacToTa auckperu3anuu. KolndecTBO KaHAJOB 3allkCH.
OmneHKa KOJIMYECTBEHHBIX ITapaMETPOB, CBSI3aHHBIX C TPEACTABICHHEM M XpaHEHHEM 3BYKOBBIX
¢aitnos

WHdopmannoHHbIe TEXHOIOTHH

3.1
3.2

TexcToBble TOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIla, ab3al], CTPOKa, CII0BO, CHMBOJ)

TexcToBbIN Mpolieccop — MHCTPYMEHT CO3JaHMsI, PEJAKTUPOBAHUS U (POPMATUPOBAHMS TEKCTOB.
ITpaBuia Habopa Tekcra

3.3

PenaxktupoBanue Tekcra. CoiictBa cuMBooB. [lpudt. Tuns! mpudToB (pydieHsle, ¢ 3aceukamu,
MoHoupuHHble). [lomyxkupHoe u KypcuBHOe Hadepranue. CBoiicTBa a03aleB: TpaHMIIbI,
a03alHbIi OTCTYI, MHTEpBaJ, BelpaBHUBaHKHE. CTHiIeBOE (hopMaTHpPOBAHUE




CrpykrypupoBaHue MH(OpPMALMU C TOMOIIBIO CHUCKOB M Tabmull. MHOTroypoBHEBBIE CIHCKHU.

34 Jlo6aBneHne TabauIl B TEKCTOBBIE JOKYMEHTBI

35 BcraBka nzobpakeHuil B TEKCTOBbIE TOKyMeHTHI. O0TekaHne n300paxxeHnit TeKCToM. Bitouenune
B TEKCTOBBIH JOKYMEHT AMarpaMm u Gopmyi

3.6 [TapameTpsl cTpaHuIlBl, HyMeparus cTpanul. /lo6aBieHue B JOKyMEHT KOJOHTHTYJIOB, CCBUIOK

[IpoBepka mnpaBonucanusi. PaccranoBka mnepeHocoB. [oyocoBoid BBoa TekcTa. Onruueckoe
3.7 pacniozHaBanue Tekcra. KomnbrorepHslil nepesos. Mcnons3oBanue cepBucoB cetu MHTEpHET miis
00paboTKHU TEKCTa

3HAaKOMCTBO C rpadudyeckuMu peakTopamu. PactpoBeie pucynku. Vcnonbs3zoBanue rpaguueckux
IIPUMUTHBOB

3.8

Onepanu  peakTUpOBaHMs TpapuuecKuX OOBEKTOB, B TOM 4HCIE IU(GPOBLIX QoTorpaduii:
3.9 M3MEHEHHUE pa3Mepa, 00pe3ka, MOBOPOT, OTpaXKeHue, paboTta ¢ obmacTsmMu (BbIICICHNE, KOTUPOBAHUE,
3aJIMBKA [[BETOM), KOPPEKIIHSI I[BETA, IPKOCTU U KOHTPACTHOCTH

Bektopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO
3.10  mpomeccopa WM APYyrux mporpamm (mpuiiokeHuid). JloOaBieHHE BEKTOPHBIX PHUCYHKOB B
JTIOKYMEHTBI

[TonroroBka MynbTUMeOuNHBIX Tnpe3eHTauud. Cnaiin. JloGaBineHue Ha ciaiig TekcTa U

3.11 . N
n300paxeHuii. Pabora ¢ HECKOJIBLKUMH Clai1aMu

3.12 | JloGaBiieHHWe Ha Claiil ayJMOBU3YaJIbHBIX TAaHHBIX. AHMMaIus. [ urnepcchuiku

8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Teopernueckrue 0CHOBBI HH(POPMATHKH
Heno3unmonnsle U MO3UIMOHHBIE cucTeMbl cuucieHus. Andasur. OcHoBanue. Pa3pépHyras
11 ¢dbopma 3ammcu umcina. [lepeBoa B JECATUUHYIO CUCTEMY YHCEN, 3alIMCAHHBIX B JIPYTHX CHUCTEMax
CUYHCIIEHUS
1.2 PumMckas cucteMa CUHCIEHUS

JlBonuHas cucrema cuucienus. IlepeBon nensix uucen B npeaenax ot 0 no 1024 B nBomyHyro
cucrteMy cuucieHus. BocemepruHas cucrema cuucieHus. [lepeBon uucen u3 BOCBMEpPUYHOU

1.3 CHCTEMbl B JIBOMYHYIO M JIECATUYHYIO cUCTeMbl M oOparHo. lllecTHanuaTepuuHas cucrema
cuncnenus. IlepeBoa umcen U3 HIECTHAAUATEPUYHOW CHUCTEMBI B JABOWYHYIO, BOCBMEPHUYHYIO U
JECATUYHYIO CUCTEMbI U 00paTHO

1.4 ApudmeTrrueckue onepanuu B IBOMYHON CUCTEME CUUCTICHUS

Jlornueckue BbIcKa3biBaHUs. Jlornueckre 3HaU€HUs BbICKa3bIBaHUM. DJI€MEHTapHbIE U COCTaBHBIE
BbICKa3bIBaHUs. Jlormueckue omepanuu: «u» (KOHBIOHKIHS, JIOTMUECKOE YMHOXKEHHUE), «HIIN

1.5 (IM3BIOHKIMS, JIOTUYECKOE CIIOKEHHUE), «He» (Jormyeckoe orpuiianue). [Ipuopurer Jormdeckux
onepaunuil. OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKa3bIBaHMS IIPU HM3BECTHBIX 3HAYCHMSX
HMCTUHHOCTHU BXOJSIIUX B HETO 3JIEMEHTAPHBIX BbICKA3bIBAHUN

Jlornyeckue BolpakeHus. IlpaBuma 3ammcu sormdeckux BbIpakeHuil. IlocTtpoenue Tabmui

16 VCTUHHOCTH JIOTHYECKUX BBIPAKEHUN
1.7 Jlormueckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA
2 AJTOpUTMBI M TPOrpaMMHUPOBAHNE
21 [lonatue anroputma. VCHOMHUTENM AJITOPUTMOB. AJITOPUTM Kak IJIaH  YIpPaBJIeHUA
UCIIOJHUTENIEM
29 CpoiictBa anroputrMa. CrnocoObl 3amUCH aIropuT™Ma (CIOBECHBIH, B BHJE OJOK-CXEMBI,

IporpaMma)
AnroputmMuyeckue  KOHCTpyKIuM. KoOHCTpykums  «cnenoBaHue». JIMHEWHBIM — alITOPHUTM.

2.3 OrpaHvy4eHHOCTh JIMHEMHBIX AaJTOPUTMOB: HEBO3MOXHOCTh MPEIYCMOTPETh 3aBHCHUMOCTD
MOCJIEOBATEIHHOCTH BEITIOMHIEMBIX JEUCTBHUIH OT MCXOIHBIX TaHHBIX

KOHCTPYKHI/IH «BCTBJICHHUC): ITOJIHASA U HCIIOJIHAsA (bOpMI)I. Brmmonsenne 1 HEBHITIOIHEHUE YyC10BUsA
(I/ICTI/IHHOCTB U JIOXKHOCTDb BI:ICKa?)LIBaHI/I}I). HpOCTLIe 1 COCTAaBHBIC YCJIOBHA

2.4




2.5

KoHcTpykius «10OBTOpEeHHE»: HUKIIBI C 33JaHHBIM YUCJIOM [TIOBTOPEHUH, C YCIIOBUEM BBIIIOJIHEHHUS,
C IEPEMEHHOM IIUKJIA

2.6

Pazpabotka 11 (popMabHOTO UCTIOIHUTEIIS AITOPUTMA, IPUBOIAILIETO K TpeOyeMoMy pe3ynbTaTy
NP KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aJrOPUTMOB C HMCIIOJIb30BaHUEM
[IUKJIOB U BETBJICHUH 1715 ynpaBieHus (popMaibHBIMHU UCIIOTHUTEISIMH. BBIONIHEHHE aNropuTMOB
BPYYHYIO M Ha KoMIbtoTepe. CHHTakcHYecKHe U Jloruyeckue ommoku. OTkassl

2.7
2.8

2.9

S3eik mporpammupoBanus (Python, C++, Java, C#, IllkoapHblii AnropurmMudeckuii SI3bIK).
Cucrema mporpaMMHUPOBAHUS: PEIAKTOP TEKCTa POTPaMM, TPAHCIISATOP, OTIATUUK

[lepemennas: v, uMsi, 3Ha4eHue. Llemnpie, BEeCTBEHHBIE U CHMBOJIBHBIC TICPEMEHHBIE

Omneparop npucBauBaHus. ApudmMeTndecKknue BRIPAKSHHS U TIOPSIOK X BhIUUCIeHUs . Onepanuu ¢
LEJBIMA YUCIAMU: IEJIOYUCIICHHOE JIeNIEHUE, OCTaTOK OT AeneHus. [IpoBepka AeIMMOCTH OHOTO
IIEJIOTO YKCIia Ha IPYroe

2.10

BerBnenus. CocraBHble YCIOBUS (3aIUCh JIOTMYECKMX BBIPQKEHUH Ha H3y4aeMOM s3bIKE
nporpaMMupoBanus). Haxoxxaenue MMUHMMymMa U MakCUMyMa M3 JIBYX, TPEX M YETBIPEX YUCEIN.
Pemenne KBaapaTHOrO ypaBHEHHsI, UMEIOLIETO BEILIECTBEHHBIE KOPHU

211

2.12

2.13

HI/IaJ'IOFOBaH OTJIaJlIKa IIporpaMM: IIOIIAroBOC BbLIIIOJHCHUEC, IIPOCMOTP 3HaYCHUH BCJINYHH,
OTJIaI[OLIHHﬁ BBIBO/, BI)I60p TOYKH OCTaHOBA

[ukn ¢ ycioBuem. AnroputMm EBkimma Juisi HaX0KJIEHUS HaWOOJBIIET0 OOIIETO JEIUTENs BYX
HaTypaJbHbIX uuces. Pa3OueHue 3amucu HATypaJlbHOTO 4YKCIAa B IMO3UIMOHHOM CHUCTEME ¢
OCHOBAaHHEM, MEHBIIIUM M paBHBIM 10, Ha OT/AEIBHBIE U PHI

[Mukn ¢ nepemMeHHON. ANTrOpUTMBI IPOBEPKH ACIMMOCTH OJHOIO LEJIOr0 4YHCla Ha JpYyroe,
IIPOBEPKH HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

2.15

OO6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IepeMeHHbIe. [locuMBOIBHAS
o0paboTka cTpok. IToncuéT yacToThl MOSABICHUS CUMBOJA B CTpoKe. BeTpoeHHble GyHKUIMU 1Uis
00pabOTKH CTPOK

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB padOThI aJlfOPUTMa MPU 33JJaHHOM MHOKECTBE BXOJIHBIX
JAHHBIX, OIPEeICHUE BO3MOXHBIX BXOJHbBIX JAHHBIX, IPUBOAIIUX K JAHHOMY pe3yJbTaTy

9 KUIACC

Kon

ITpoBepsieMblii JJIEMEHT COJePKAHUS

[{udpoBast rpaMOTHOCTh

11

I'mo6anbHas cerb Wutepuer. IP-agpeca y3noB. CereBoe XpaHeHHME JaHHBIX. MeTojbl
MHAMBUYaTbHOTO U KOJJIEKTMBHOIO pa3MelleHuss HoBoM mHpopmanmu B Murepnere. Bonibiiue
JIaHHBIE (MHTEPHET-AaHHbIC, B YACTHOCTH JJAHHBIE COLIMANIBHBIX ceTell)

1.2

1.3

[Tonste 06 wmHGpOpMaMOHHON 0€30MacHOCTH. YTpO3bl MH(OPMALMOHHONW O€301acCHOCTH IpH
pabore B TJ00aJbHOW CETM W MeTOAbl MNpoTuBOAeHCTBHS uM. [IpaBuna Oe3zomacHOi
ayreHTUUKauuy. 3amuTra JU4HOM uHpopmanmuu B cetu WHTepHer. besomacHele crpareruu
noseeHus B cetu MHTepHet. [IpenynpexxaeHue BoBiae4YeHNs B AECTPYKTUBHBIE U KPUMUHAJIbHBIE
(bopMbI ceTeBOi aKTUBHOCTHU (KHOEpOYUIMHT, PUILKHT U Apyrue GopMbl)

Bunsr nestensHOCTH B MHTEpHETE. IHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI (TTOYTOBAS
ciy’k0a, BUACO-KOH(EPEHI-CBSI3b M JPYrue), CIpaBOYHBbIE CIYXKObl (KapThl, paclucaHus u
JPYTHE), TIOUCKOBBIE CIIYXKOBI, CIyKObl OOHOBJIEHHS TPOTPAMMHOTO OOeCreueHus W ApyTrHe
ciyk0bl. CepBUCBHl TOCYAAapCTBEHHBIX yciyr. OOmaynble XpaHwiuima pgaHHelXx. CpexacrtBa
COBMECTHOI pa3paboTKH NTOKyMEHTOB (oHjaiiH-oducel). [IporpamMHoe oOecnedyeHne Kak BeO-
CEepBUC: OHJIAfHOBBIE TEKCTOBbIE U TpapHUECKUE PEIAKTOPBI, CPebl pa3paboTKH MPOrpamMm

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

2.2

Mogens. 3amaum, pemiaeMble C MOMOIIbIO MojenupoBaHus. Kiaccudukanmum wmozeneil.
MarepuanbHble (HaTypHBIC) 1 HHPOPMAIMOHHBIE MOAETH. HenpephiBHBIE U TUCKPETHBIC MOIEIIH.
Wmuranmonnsie mozaenu. Urposble Mozenu. OIEHKa COOTBETCTBHSL MOJEIHM MOJECITUPYEMOMY
O0BEKTY U LENSIM MOAECITUPOBAHHUS

Tabmuunbie mogenu. Tabauia Kak mpeacTaBIeHne OTHOIICHUS

2.3

ba3bl nanabx. OTOOp B TAONIUIE CTPOK, YAOBIETBOPSIONIUX 33JAHHOMY YCIOBHUIO




2.4

I'pad. Bepmmna, pedbpo, myrs. OpueHTHUpPOBAHHBIE W HEOPUEHTHUpOBaHHBIC rpadnl. [[nuHa (Bec)
pebpa. BecoBas marpuia rpada. yimHa nytd Mexnay BepmuHamu rpada. [Toumck ontumanbsHOTO
nytH B rpade. HauanpHas BepmnHa (MCTOYHUK) U KOHEYHAs BEPIIMHA (CTOK) B OPUECHTUPOBAHHOM
rpade. Beanciaenrne KoaudecTBa MyTel B HalpaBlIeHHOM alluKInYeckoM rpade

2.5

Hepeso. Kopenn, BepmmHa (y3en), auct, pedpo (myra) nmepea. Beicota nepesa. Ilommepeso.
[Tpumeps! uctonbp3oBaHus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIBIO JIepeBa

2.6

[lonaTne wMaTeMaTHUeCKOW MOJeNnu. 3ajadd, penraeMble C I[OMOIIBID MaTeMaTHYECKOTO
(KOMIIBIOTEPHOTO) MoaeupoBanus. OTINYre MaTEMaTHYEeCKONH MOJICTH OT HATYPHOW MOJIEIH H OT
CJIOBECHOTO (JIUTEPATYPHOTO) ONMKUCAHUS OOBEKTa

2.7

3.1

3.2

3.3

3.4

4.1

4.2

OTansl KOMIIBIOTCPHOI'O MOACIUPOBAaHUA: IMOCTAHOBKA 3aJadu, ITOCTPOCHUE MaTeMaTHYeCKOM
MOZCIIH, IIporpaMMHas p€ajin3anus, TCCTUPOBAHUC, IIPOBCACHUC KOMIIBIOTCPHOI'O SKCIICPUMEHTA,
AHAJIN3 CT0 PC3YJIbTATOB, YTOUHCHUC MOJICIIN

AJTrOpUTMBI U IPOTPAMMUPOBAHKE

Pa3buenue 3amaun Ha noxzagaud. COCTAaBICHUE AITOPUTMOB M IPOrpaMM C HCIIOJIB30BAHUEM
BETBJICHUH, IMKJIOB U BCIOMOTraTeNIbHBIX AJITOPUTMOB JJIsl YIPaBJICHUS HUCIOJHUTENIEM WIH
JPYTUMHU UCHIOJIHUTENSIMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. COCTaBIEHHE U OTJa/JKa MPOrpaMM,
PeaATU3yIOLMX TUIIOBbIE AITOPUTMbI 00paOOTKH OJHOMEPHBIX YMCIOBBIX MAaCCHBOB, Ha OJHOM U3
s136IKOB TiporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHBIH AJTOpUTMHYCCKUIT
SI3BIK): 3aMoJIHEHHE YUCIOBOIO MacCUBA CIyYalHBIMU YMCIAMH, B COOTBETCTBUHU € (HOPMYIION MU
nyTéM BBOJA YHMCEN, HAXOXKJIEHUE CYMMbl 3JIEMEHTOB MACCHBA, JIMHEHHBIM MOMCK 3aJlaHHOTO
3HA4YEeHUs B MACCUBE, IMOJCYET 3JIEMEHTOB MAacCCHBA, YJIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO,
HaXO0XEHHE MUHUMAJIBHOTO (MaKCUMaJIbHOT0) 3j1eMeHTa MaccuBa. COpTUPOBKA MaccuBa

OOpaboTka TMOTOKA JAHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CPEIHEr0 apu(pMETHYECKOro,
MHHHAMAJIFHOTO ¥ MAaKCUMAaJIbHOTO 3HAYEHHSI SJIEMEHTOB ITOCIIEJ0BATEIBHOCTH, YIOBICTBOPSIOINX
3aJJaHHOMY YCJIOBHIO

VYnpasnenue. Curnan. O0paTtHast cBsi3b. [lodydeHne cUrHaaoB OT MUQPPOBBIX JAaTYMKOB (KacaHWUs,
paccTosiHUs, CBeTa, 3ByKa M Apyroro). Ilpumepsl ncnonb3oBaHusS MPHUHLUIA OOpaTHOM CBSI3M B
cucTeMax YNpaBJIeHUs TEXHUYECKHMHU yCTpPOHCTBaMH, B TOM yHciie B poboroTrexHuke. [Ipumepsl
pPOOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIPABICHUS JBUKCHHEM B TPAHCIIOPTHOW CHCTEME,
CBapoOYHas JIMHUS aBTO3aBOJa, aBTOMATU3MPOBAHHOE YIIPABJICHHUE OTOIJICHUEM JIOMa, aBTOHOMHas
cHCcTeMa YIPaBJICHUsS TPAHCTIOPTHBIM CPEICTBOM H JAPYTHE CUCTEMBI)

WNHupopmalinoHHbIE TEXHOJIOTUN

[Tonsitue 00 »SNEKTPOHHBIX TaOJUIAX. THUMBI JAaHHBIX B sSUYEHKaX OJJIEKTPOHHOW TaOJHUIIBI.
PenaktupoBanue u ¢opmatupoBanue Tabmuil. BerpoeHHble GYHKIUM i1 TOMCKA MaKCUMyMa,
MUHHMYMa, CYMMBI H cpenHero apudmerudeckoro. CopTHpoBKa JJaHHBIX B BBIJICICHHOM
nuanazone. [locTpoeHune nuarpamMm (THCTOrpaMMa, KpyroBasl Auarpamma, TOYeuHas Juarpamma).
Br160p Tumna auarpamMmbl

[IpeoOpazoBanne Qopmyn mnpu komupoBanuu. OTHOCUTENbHAs, aOCONIOTHAs M CMEIIAHHAS
azpecarus

4.3

VYCOBHBIE BBIYUCICHUS B OJJEKTPOHHBIX Tabmumax. CyMMUpOBaHWE U TMOACUET 3HAYCHUH,
OTBEYAIOIINX 3aJaHHOMY YycioButo. OOpaboTka OoipIIMX HAOOPOB JaHHBIX. YHWCIECHHOE
MOJICTTUPOBAHUE B DJIEKTPOHHBIX TaOIHUIAX

4.4

Ponp nHGOpMAITMOHHBIX TEXHOJIIOTUN B PA3BUTUH SKOHOMHUKH MHpPA, CTPaHbI, peruoHa. OTKPHIThIC
oOpazoBarenbHbie pecypchbl. [Ipodeccuu, cBszanHble ¢ MHGOPMATUKOW W WHOOPMAITMOHHBIMH
TEXHOJOTHSIMHU:  BeO-Tu3aiiHep, MPOrPaMMUCT, pa3padOTYMK MOOUIIBHBIX  MPUIIOKEHUH,
TECTHUPOBIINK, APXUTEKTOP MPOTPAMMHOIO OOECHEeYeHHUs, CHEIHATUCT MO0 aHaIW3y JaHHBIX,
CHUCTEMHBIN aIMUHHUCTPATOP




ITPOBEPAEMBIE HA OI'D 10 HTHOOPMATUKE TPEBOBAHUA

K PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHON ITPOTPAMMABI

OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

1

11

2.1

2.2

2.3

2.4

2.5

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0 YPOBHS OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHMsl HA OCHOBE
dIrocC

3Harh (MOHUMAaTH). BinajeHne OCHOBHBIMU MOHATHIME: WH(GOpMAITUs, ITepeiada, XpaHCHHE
u 00paboTka nH(MOpPMALIUU, aITOPUTM, MOJIEIb, IUPPOBOM MPOAYKT U UX HCIOIH30BAHHE
JUTSL pEIIeHUsT y4eOHBIX U MTPAKTUICCKHX 331249

Branenue noHsATUAMY: BBICKA3bIBAHHE, TIOTUYECKAs! ONepaIis, JOTHYECKOE BIPAKEHUE
YMmern

YMeHue ornepupoBaTh €AMHULIAMH W3MEpeHUs MHPOPMAIMOHHOTO 00BbEMa M CKOPOCTU
nepeaadn JaHHbIX

YMeHue 3anuchIBaTh U CpaBHUBATH Lieble yncia oT 0 1o 1024 B pa3iauyuHbIX O3UIUOHHBIX
crCcTeMax CUUCIICHUs C OCHOBAHUAMHU 2, 8, 16, BBIIOIHATH apu(pMeTHUECKUE Ollepalluy HaJ
HUMH

YMeHue KoIupoBaTh U JACKOAUPOBATH COOOIIEHHUS IO 3aJlaHHBIM IpaBUiIaM; MOHUMaHUE
OCHOBHBIX TIPHHITUIIOB KOAMPOBAHMS HH(POPMAIMHM PA3JIMYHON TPHUPOJBI: TEKCTOBOM,
rpagu4eckoil, ayamno

YMeHHe 3amuchiBaTh JIOTHYECKHE BBIPAKEHUS C HUCIOJIB30BAHUEM JU3BIOHKIIHH,
KOHBIOHKIIMM W OTPHUIAHUSA, OINPEICISITh MCTHHHOCTh JIOTHYCCKHUX BBIPAKCHUH, €CIU
W3BECTHBI 3HAYEHUS HCTUHHOCTH BXOJIAIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOJIMIIBI
WCTUHHOCTH JUISl JIOTMYECKHUX BBIPAKCHUH; 3alMChIBATh JIOTMYECKUE BBIPAKCHUS Ha
M3y4aeMOM SI3bIKE MPOTPAMMHUPOBAHUS

YMeHue COCTaBIIATh, BHIMOJHATh BPYUYHYIO U HA KOMITBIOTEPE HECIOKHBIE aJITOPUTMBI JIJIS
ynpaBieHus ucnonnutensimu  (Yepenamka, UYepTéxHUK U Jpyrue); co3gaBaTh H
OTJI@XUBaTh TMPOrpaMMbl Ha OJHOM H3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, lllkonbHbIi AnropuTMuYeckuil SI3bIK), peamu3yroIre HECIOKHBIE
QITOPUTMBI 0OPaOOTKM YHCIIOBBIX JAHHBIX C HCIOJIb30BAaHHWEM IIMKJIOB U BETBJICHHIA;
yMeHHE pa30MBaTh 3aqaud Ha TMOJ3aJa4yM, HCIOJIb30BaTh KOHCTAHTHI, MEpEMEHHbIC U
BBIPOKECHHS DPA3JTUYHBIX THUIOB (YUCIOBBIX, JIOTUYECKUX, CHMBOJBHBIX); aHAJTU3UPOBATH
MPEJIOKEHHBIA aJITOPUTM, OMNPEACINISTh, KAKUE PE3yIbTaThl BO3MOMKHBI MPU 3aJaHHOM
MHOKECTBE HCXOHBIX 3HAUYCHUMN

2.6

2.7

YMeHue 3ammcaTh Ha HU3y4aeMOM S3bIKE€ IPOTPAMMHPOBAHMS AJITOPUTMBI IMPOBEPKH
JEeTUMOCTH OJHOTIO 1IEJIOr0 YKcia Ha APYyroe, IpOBEpKHU HATYpaIbHOIO YHUCIIA Ha IPOCTOTY,
BbIJIEIEHUST LUGP M3 HATypaJIbHOTO YHCIA, MOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBbI
YHCII0BOM MOCIEN0BATEIHOCTH

Bnagenue yMeHneM OpHEHTHPOBATHCS B MEPApPXUUECKOW CTPYKType (halijioBON CHCTEMBI,
pabotate C (ailloBOl CHCTEMON NEpPCOHANIBHOTO KOMIIBIOTEPA C HCIIOJIb30BAaHHEM
rpadpuueckoro uHTepdelica, a UMEHHO: CcO3/aBaTh, KONUPOBaTh, I€peMellaTh,
NIEPEUMEHOBBIBATH, YAAIATh U apXUBUPOBATH (hailsibl U KaTaJIOTH

2.8

BJ'Ia,Z[CHI/IC YMCHUAMU n HaBbIKaMH HUCIIOJIBb30BaHUA I/IH(I)OpMaI_II/IOHHBIX n
KOMMYHHKAIITUOHHBIX TEXHOJIOT Uit IJI1 TIOHUCKa, XpPaHCHUA, O6pa6OTKI/I H Inepeaadyu u
AHaJIN3a PA3JIMYHBIX BUIOB I/IH(I)OpMaLII/II/I

2.9

YMeHue BBIOWpATh CIOCOO TMPEACTAaBIEHUS NaHHBIX B COOTBETCTBUU C IOCTABICHHOM
3amaueit (TaOJUIbl, CXEMBI, TPaQUKH, TUarpaMMbl) C UCIIOJIH30BAHHEM COOTBETCTBYIOIINX
MIPOrPaMMHBIX CPEJICTB 00pabOTKH JaHHBIX

2.10

YMmenue ¢opManu3oBaTh U CTPYKTYPUPOBATh HH(POPMAIUIO, HCIOIB3YS SJIEKTPOHHBIC
TaOIUIBl 1711 00paOOTKU, aHaIW3a M BU3YyaJU3allMM YHCIOBBIX JIaHHBIX, B TOM YHCIE C
BBIJICJICHUEM JMama30Ha TaOMUIBl M YIOPSIOYMBAHHEM (COPTHUPOBKOM) €ro 3JEMEHTOB;
YMEHHE TPUMEHSAThH B JIEKTPOHHBIX TaOnuax (GopMyIbl Uit pacu€TOB C MCIOIb30BAHHEM
BCTPOCHHBIX  (PYHKIMH, aOCOJNIOTHOM, OTHOCHUTEIBHOW, CMEIIAHHOW  aJipecaluu;
WCIIOJIb30BaTh JJICKTPOHHBIC TAOMUIBI ISl YHCICHHOTO MOJCIUPOBAHUS B IPOCTHIX
3aJlayax U3 Pa3HbIX MPEIMETHBIX 00JIacTeH




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUAA,
ITPOBEPAEMBIX HA OI'9 IO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

udposasi rpaMOTHOCTH

1.1

@aiinel 1 manku (katanoru). [lpuHnumel moctpoenus (aiinoBeix cucteM. llomHoe mMms daiina
(mankn). Ilyte k aitny (manke). Pabora ¢ QaiinaMu M Katajoramu CpeiCTBaMH ONEPAI[HOHHON
CUCTEMBI: CO3/IaHHe, KONTUPOBaHUE, TIepeMelleHNe, IEpEeUMEHOBAaHUE U yJaneHue (aiaoB U Mmanok
(xatasioroB). Tunsl ¢aitioB. CroiicTBa ¢aitnoB. DaiinoBeiit MeHemkep. [louck QaitioB cpeacTBamu
OTIEePaIIMOHHOM CHCTEMBI

1.2

OO6bennHeHNEe KOMITBIOTEPOB B ceTh. CeTh HTEpHET. BeO-cTpanuna, Bed-caidiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. [louckossie cuctemsl. Ilonck nHboOpManuu Mo KItOYEBHIM CIOBaM U IO
nzo0paxenuto. JloctoBepHocTh wuH(MOpManuu, mnoinydeHHoW wu3 HMHTepHera. |P-agpeca y3moB.
CereBoe XxpaHEeHHE JaHHBIX

Teopernueckrue 0CHOBbI UHPOPMATUKHI

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOXXHOCTH ONHCAHMS HENPEPHIBHBIX OOBEKTOB M IPOLIECCOB C
MTOMOIIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MourHocTs andasuta. JBonunslii andaput. KonnuecTBo BCEBO3MOXKHBIX CIOB
(K0TOBBIX KOMOMHAITMH) (PUKCHPOBAHHOMW JITMHBI B TIBOUYHOM alidaBute. [IpeoOpa3oBanue 10000
andasuta Kk aBOMYHOMY. KoOnHuecTBO pa3lWyHBIX CJIOB (PUKCUPOBAHHOW ANUHBI B andaBute
OnpeAcIEHHON MOUTHOCTH.

KoaupoBanue cuMBOJIOB OAHOrO andaBUTa C TMOMOINBIO KOJOBBIX CIOB B JIPYroM andaBuTe,
KozjoBasi Tabnuua, nexkoaupoBanue. KoampoBanue tekcroB. PaBHomepHbIi kon. HepaBHOMEpHBIi
kon. KomupoBka ASCIl. BocemubOutHbie komupoBku. [lonstue o xomupoBkax UNICODE.
JlekonmupoBaHHe COOOIIEHUH C WCIIOJIE30BAHHEM pPAaBHOMEPHOTO U HEPABHOMEPHOTO KOJa.
NudopmannoHHbIii 00bEM TEKCTa

2.2

2.3

2.4

Nudpopmannonsbsiii 00béM AaHHBIX. BUT — MUHMManbHas eAMHUIA KoJWdecTBa MH(opManuu —
IBOWYHBIN pa3psn. Enuanner m3Mepenuss uHopMammoHHoro oObEMa maHHBIX. bur, OaWrT,
Kuao0aiiT, merabaiT, rurabaiir. CKOpocTh Hepelauyd JaHHbIX. ENMHHUIBI CKOpOCTH THepenadyu
JAHHBIX

Konuposanue mnBera. [{BeroBsie monmenu. Monens RGB. I'myouna xoguposanus. [Tamutpa.
PactpoBoe u BekTOpHOE mpencTaBieHHe u3o0pakeHui. Ilukcens. OueHka HHGPOPMALMOHHOTO
00BbEMa rpauuecKkux JaHHBIX I pacCTPOBOrO N300paxeHUs

Konuposanue 3Byka. PaspsinHocTs 1 yactoTa 3anucu. KoiandecTBo kaHaJIOB 3alIUCH.

OneHka KOJMMYECTBEHHBIX MapaMEeTpOB, CBSA3AHHBIX C MPEJCTaBICHUEM U XPAHEHHUEM 3BYKOBBIX
¢aitnos

2.5

2.6

2.7

Heno3surmonHeie 1 MO3UIIMOHHBIE cucTeMbl cuncieHus. Andasur. OcnoBanue. Pazsépuyras popma
3anucu yucna. llepeBoag B JAECATUYHYIO CHUCTEMY 4YHUCEN, 3alUCAHHBIX B JAPYIUX CHCTEMax
CUMCIICHUS.

PumMmckas cucreMa caucieHus

JBonuHas cucrema cumcieHus. llepeBon mensix uucen B mpexaenax or 0 mo 1024 B aBOMYHYIO
cucreMy cuucieHus. BoceMepuuHas cucrema cuucieHusd. llepeBon uucen W3 BOCBMEPUYHOU
CHUCTEMBl B JIBOMYHYIO H JCCATHYHYIO CcUCTeMbl W oOparHo. lllectHaamarepuunas cucrtema
cuucinenus. llepeBox uMcen U3 IMIECTHAAUATEPUYHOW CUCTEMBI B JBOWYHYIO, BOCBMEPHUYHYIO M
JECATUYHYIO CUCTEMBI U 00paTHO. ApudMETUUECKHE OTIepaIliy B IBOUMYHON CHUCTEME CUNCIICHHS

Jlorndeckue BbICKa3bIBaHMS. JIOTHYECKHE 3HAUYECHUS! BBICKA3bIBAHUW. DJIEMEHTapHBIE U COCTABHBIE
BbICKa3bIBaHUs. Jlormdeckue omepanuu: «u» (KOHBIOHKIUS, JOTHYECKOE YMHOMKEHUE), «HITN
(MM3BIOHKITNS, JIOTHYECKOE CIIOKEHHE), «He» (Jorhueckoe oTpuiianue). [Ipuopurer jgormyeckux
onepauuii. OmnpenereHue UCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CIM W3BECTHBI 3HAUCHUS
HWCTUHHOCTH BXOJIAIIMX B HErO AJIEMEHTAPHBIX BbICKa3biBaHUM. Jlornueckue Boipaxkenus. [IpaBuia
3aMMcH JOTHYECKUX BhIpakeHuid. [locTpoeHre TabauI] HCTUHHOCTH JIOTUYECKHUX BBIPAKESHHMA

2.8

Jlornueckue 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMHU OCHOBaMH KOMIIBIOTCPA

2.9

HenpepoiBHble 1M nucKkpeTHble Moaenu. MMutanuonHble Moaenu. Wrposesie moxaenu. OrieHka
aJICKBaTHOCTU MOJEITH MOJICTHUPYEMOMY OOBEKTY U LENISIM MOJICTUPOBAHHUS




2.10

Tabmuunbie Monenu. Tabiuia Kak mpeacTaBlieHHe OTHomieHus. basel maHHbIX. OTOOp B TabmuIe
CTPOK, YIOBJIETBOPSIOIINX 3aJaHHOMY YCIOBUIO
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I'pad. Bepmmna, pebpo, nyrs. OpHeHTHpOBAaHHbIE U HEOPUEHTHUpOBaHHbIE Tpadsl. [lnnHa (Bec)
pebpa. BecoBas marpunia rpada. JnmHa myta mexay BepmuHamu rpada. [louck ontumambHOTO
nytu B rpade. HauanpHas BepimHa (MCTOYHUK) M KOHEYHAs] BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Beluncienue koaudecTBa NyTel B HAaPaBJIEHHOM allMKINYecKoM rpade

2.12

3.1

3.2

3.3

3.4

HepeBo. Kopenb, BepmmHa (y3en), yimct, pedpo (myra) nepesa. Breicota nmepesa. Ilommepeso.
[Tpumeps! ucnonp3oBanus AepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO JiepeBa

AJTOpUTMBI U IPOTPAMMUPOBAHKE

CgoiicTBa anroputma. CriocoObl 3aIIUCH aNTropUTMa (CIOBECHBIN, B BUAE 0J0K-CXEMBI, IPOrpaMMa).
CocraBiieHHe alNropuTMOB U IIPOrPaMM C UCHOIb30BaHUEM BETBJIEHUH, IUKJIOB M BCIIOMOTaTEIbHbBIX
aITOPUTMOB /11 yrpaBiieHuss wucnoiautenaeMm (Pobor, Yepenamika, YepTéxHUK U ApYrue).
Brlinonnenue alnroputMoB Bpy4HYIO U Ha KOMIIBIOTEpE

SI3bik porpammupoBanus (Python, C++, [lackans, Java, C#, I1IkonbHbIi ATrOpUTMUYECKHIA SI3BIK).
Cucrtema nporpaMMUpOBaHUS: PEAAKTOP TEKCTAa IPOTrpaMM, TPAHCISATOP, OTIaIUHK.

[lepemenHnas: turm, umsi, 3HaueHue. Llenbie, BEIIECTBEHHbBIE U CUMBOJIbHbBIE TIEPEMEHHBIE.

Omneparop npucBauBanus. ApudMeTHuecKue BbIPAKEHUS U MOPSJIOK UX BbluucieHus. Onepanuu ¢
LEJIBIMU YUCIIAMU: LIEJIOYMCICHHOE JI€JICHNE, OCTAaTOK OT JeneHus. Berienus. CocraBHbIE yCIOBUSA
(3amMch JIOTMYECKMX BBIPDAXEHMH Ha H3yd4aeMOM s3blKe MporpammupoBaHus). HaxoxneHue
MUHUMYyMa

U MakCUMyMa U3 JIBYX, TPEX U 4YeThIpéX uucesn. PelieHue KBaJpaTHOIO ypaBHEHMS, HMEIOIIErO
BellecTBeHHble KOpHU. Llukn ¢ ycnoBueM. Anroput™m EBknmpna nns HaxoxIeHUs HauOOJIBLIETO
o0liero JAenuTenst JBYX HaTypajbHbIX uucen. Pa3OueHue 3amucu HaTypalbHOIO YHCIAa B
MO3UIIMOHHON CHCTEME ¢ OCHOBaHHMEM, MEHbIIMM WM paBHbIM 10, Ha oraensHbIe HQpHL. Llukm ¢
NEepPEMEHHON. AJNTOPUTMBI HPOBEPKHM AETMMOCTH OJHOIO ILIEJOr0 YHMCla Ha JIPYroe, HpOBEpKH
HaTypaJIbHOT'O YKCiIa Ha IPOCTOTY

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBbIE) mepeMeHHble. [locumBosbHAs
obpaboTtka cTpok. Ilogcuér yacToThl MOSABICHUS CUMBOJIA B CTpoKe. BcTpoeHHble (QyHKIMM JUIs
00pabOTKHU CTPOK

OnpeneneHre BO3MOXKHBIX PE3YyJIbTaTOB pabOThl aNrOpUTMa IMPU JAaHHOM MHOXKECTBE BXOIHBIX
JAHHBIX, OIPEJEIICHNE BO3MOKHBIX BXOJIHBIX IaHHBIX, IPUBOISAIINX K JaHHOMY PE3yJIbTaTy

3.5

TaGnuunble BennmuuHbl (MaccuBbl). OgHOMepHBbIE MaccuBbl. COCTaBI€HHE U OTJIaJKa MpPOrpamm,
peaTu3yoUMX TUIIOBbIE aJrOPUTMBI 00paOOTKH OJHOMEPHBIX YHCIOBBIX MAacCCHBOB, Ha OJHOM H3
s1361K0B TiporpammupoBanust (Python, C++, Tlackans, Java, C#, IlIkombHBIH AJNTOPUTMHYECKUN
SI3BIK): 3allOJTHEHHE YMCJIOBOIO MaccHBa CIyyailHBIMH YHCIaMH, B COOTBETCTBHM € (GOPMYIJION WM
nyTéM BBOJIa YHCEJ, HAXO0XJIEHUE CYMMBbI JJIEMEHTOB MAacCHBa, JIMHEHHBIM IOUCK 3aJlaHHOTO
3HAUEHUSI B MACCHUBE, IOJCYET DJIEMEHTOB MAaCCHBA, YAOBIETBOPSAMOIIMUX 3aJaHHOMY YCIOBHIO,
HaXO0XJEHHE MHUHUMAJIbHOTO (MakCHMaJbHOTO) »3JeMeHTa MaccuBa. COpTHUpOBKa MaccHBa.
OOpaboTka NOTOKa JaHHBIX: BBIYMCICHHME KOJMYECTBA, CYMMBI, CpEIHEro apu(pMeTrudeckoro,
MUHUMAaJIbHOTO U MAaKCHUMaJIbHOTO 3HAYEHUS AJIEMEHTOB IOCIEI0BAaTEIbHOCTH, YJOBIETBOPSIOMINX
3aJIaHHOMY YCJIOBHIO

3.6

41

VYnpasnenue. Curnan. O6patHas cBs3b. [lonydeHne cUrHanOB OT MU(PPOBLIX AATYMKOB (HATIPUMED,
KacaHHus, pacCTOSHUS, CBeTa, 3ByKa). [Ipumepbl HCMONb30BaHMS MPHUHIMIA OOpPaTHON CBSI3U B
CUCTeMax YIPaBJICHUS TEXHHUYECKUMHU YCTPOWCTBAMH C TOMOINBIO JAaTYMKOB, B TOM 4YHUCIIEC B
pPOOOTOTEXHUKE

NudopmaninoHHbIe TEXHOJIOTUN

TexcToBble TOKYMEHTHI U UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHuLa, ad3all, CTpoKa, CIIOBO, CUMBOJI).

TexcToBbIil MpolecCOp — MHCTPYMEHT CO3aHUs, PElaKTUPOBAaHUS U (HOpPMATHPOBAHUS TEKCTOB.
[IpaBuia Habopa Tekcra. PenaktupoBanue Tekcta. CBoiictBa cumBosoB. lpudr. Tunsl mpudTos
(pyOsiensle, ¢ 3aceukaMu, MOHOIIMpHHHBIE). [lomyxupHoe M KypcuBHOe HauepraHue. CBoiicTBa
a03a1ieB: rpaHullbl, a03alHBIN OTCTYI, UHTEpPBal, BhlpaBHUBaHUE. [lapamerprl crpanuibl. CtuneBoe
¢dopmarupoBanue. CTpykTypupoBaHue uWHGPOpPMAIMM C TIOMOLIBIO CIUCKOB W  TaOJMII.
MHoroypoBHeBbIe cniucku. JloOaBaeHue TabauI] B TEKCTOBBIC JOKYMEHTHI. BcTaBka n300pakeHUil B
TEKCTOBbIE JJOKYMEHTbl. O0TekaHne M300paKeHUH TEKCTOM. BkitoueHHe B TEKCTOBBIH JOKYMEHT




nuarpamm, Gopmys, HyMepaluu CTpaHull, KOJIOHTUTYJIOB, CCBUIOK U APYTUX 3JIEMEHTOB

4.2

4.3

4.4

PactpoBslie pucynku. HMcmnons3oBanue rpaduaecKuX MPHUMUATHBOB.

Omnepanuu pegakTHpOBaHUS Tpaduyeckux OOBEKTOB, B TOM uuciie HU(POBBIX (HoTorpaduii:
W3MEHEHHEe pa3Mepa, O0Ope3Ka, TOBOpPOT, OTpakeHuWe, paboTa ¢ obmacTsMu (BbIACICHUE,
KOIIMPOBAHNUE, 3aJIUBKA [[BETOM), KOPPEKIHA [[BETA, IPKOCTH U KOHTpacTHOCTU. BekTopHas rpaduka.
Co3naHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEICTBAMU TEKCTOBOTO TpPOIlECCOpa WIIH APYTHX
nporpamm (npuinokenuit). JlobaBiaeHrne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[TonrotroBka MynbTUMEOUHHBIX npe3eHTaunid. Craiin. JlobaBieHue Ha cimaidg Tekcra H
n3o0paxkeHuii. Pabora ¢ HeckoibkuMu criaiiigamu. JloOaBiieHMe Ha Cilaia ayauoOBU3YyaIbHBIX
NaHHBIX. AHUManUs. [ unepcchliku

Tunsl JaHHBIX B sSUeiKax SJIEKTPOHHOW Tabmuubl. PenaktupoBanue u gopmarupoBaHue TaOIHII.
Berpoennble pyHKIUY 1715 TOMCKA MAaKCUMyMa, MUHUMYMa, CYMMBI U CPEIHEr0 apu(pMeTHIeCKOoro.
CoptupoBKa JaHHBIX B BblIEIECHHOM auamna3zoHe. [loctpoenue auarpamm (ructorpamma, Kpyroas
auarpamma, TouedHas auarpamma). Beibop Tuma guarpammel. I[IpeoOpasoBanue ¢opmyn mpu
konupoBaHuu. OTHOCUTENbHAsA, a0COIIOTHASI U CMEIIaHHAs ajpecanus

4.5

VYcnoBHBIE BBIUMCICHHS B OJIEKTPOHHBIX Tabmunax. CyMMHpoBaHME M TOJACYET 3HAYCHUH,
OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka Oompmmx HaOOpOB JaHHBIX. YwcieHHOE
MOJICTTIPOBaHKE B 3JEKTPOHHBIX TaOIHMIIAX




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBSI3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

— MWudopmaruka, 7 kinacc/ bocosa JI.JI., bocoa A.1O., Akimonepaoe o0riectBo «M31aTenbcTBoO
«IIpocsemenune»

— MHudopmaruka, 8 kiacc/ bocosa JI.JI., bocoa A.1O., Akinoneprnoe obmectBo «M31aTenbcTBO
«IIpocserenune»

— MHudopmaruka, 9 kiacc/ bocosa JI.JI., bocoa A.1O., Akimoneprnoe obmectBo «M31aTenbcTBO
«IIpocsemeHue»

METOANYECKHUE MATEPUAJIBI IJISI YYUTEJIA
HNudopmaruka (6a30BbIii ypoBeHb). Peanmusanus tpedoBanuiit @®I'OC ocHOBHOTO 0011eT0 00pa30BaHHUS.
Meroaudeckoe mocobue mis yuutens./MunucrepctBo npocBemenus P®D. OI'BHY «uctutyt
cTpareruu pa3Butus obpasBanus Poccuiickoii akagemun o0pa3oBanus», Mocksa, 2022

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
—  https://m.eds00.ru bu6mmoreka IIOK
—  https://bosova.ru/ DnexrponHoe npmioxkenue k yaeonuky (YMK bocoga JI.JI., Bocosa A.10.)
— https://resh.edu.ru Poccuiickas 37eKTpOHHAs IIKOJIA: HHTEPAKTHBHBIC YPOKH 10 KYpCy
uHpopMaTHKH



https://m.edsoo.ru/
https://bosova.ru/
https://resh.edu.ru/

