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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHpoOpMaTUKE HAa YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMsSI COCTaBJIE€HA HAa OCHOBE TPEOOBaHUN K
pe3ynbpTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOW MPOTrpaMMbl OCHOBHOTO OOIIET0 OOpa30oBaHWs, MPEIACTABICHHBIX B
OI'OC 000, a Takxke denepanbHON pabodeit mporpaMMbl BOCITUTaAHUSI.

[IporpamMma mo mH(popMaTHKe Ma€T MpEACTaBICHUE O IENAX, O0Imel cTpaTernu oOydeHHs, BOCIIUTAHUS M Pa3BUTHUSA
oOydaromuxcsi cpeJcTBaMu WHGOpMAaTUKA Ha 0a30BOM ypOBHE, YCTaHABIMBAET 00s3aTeIbHOE MPEAMETHOE COJNEpiKaHue,
IpeIyCMaTPUBAET €r0 CTPYKTYPUPOBAHHE TTO pa3ieinaM H TeMaM.

[Iporpamma mo mHbOpPMATHKE ONMpEAENsieT KOJTUYSCTBEHHBIE U KaYyeCTBEHHBIE XapaKTEPUCTUKU y4eOHOTO MaTepuasa
JUTSL KKJIOTO TOJla M3YUYEHUs, B TOM YMCIIE ISl COAEPKATEIHHOTO HAMOJHEHUS Pa3HOTO BUIA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTaluu 00yJaroluXcs, BCEPOCCUHUCKUX MPOBEPOYHBIX PabOT, TOCYAapCTBEHHOM NTOTOBOM aTTECTAIINHN).

[Iporpamma 1o WHpOpPMATHUKE SBISETCS OCHOBOW JJISI COCTABIICHHUS aBTOPCKHX yYEOHBIX MPOTpamMM, TEMATHYECKOTO
TUTAHUPOBAHUS KypCa YUUTEIIEM.

Hensmu n3yuenus: nHOOPMATUKHA Ha yPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMS SIBISIOTCS:

(dbopMupOBaHHE OCHOB MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH MHPOPMATHKH,
JOCTIKCHHUSIM HAayYHO-TEXHHUYECKOTO Iporpecca M OOIIECTBEHHOW MPaKTUKH, 3a CYET pa3BUTHSA TPEJICTaBICHUNA 00
uH(OPMAITMN KaK O BOXKHEUIIIEM CTPaTETMUECKOM PECypCe Pa3BUTHS JIMYHOCTH, TOCYIapCTBA, OOIIECTBA, TOHUMAHUS POJIU
WH(OPMAITMOHHBIX TPOIECCOB, MH(MOPMAIIMOHHBIX PECYpCOB W WH(OOPMAITMOHHBIX TEXHOJOTHA B YCIOBUSAX HHU(PPOBOI
TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOT'O 00I11eCTBa;

o0ecrieueHrne YCIOBUM, CIIOCOOCTBYIOIIUX PAa3BUTHIO AITOPUTMHYECKOTO MBIIUICHUS KaK HEOOXOIUMOTO YCIIOBUS
po(heCCUOHATTLHON JIEATEIHPHOCTH B COBPEMEHHOM HWH(GOPMAIMOHHOM OOIIECTBE, MPEANOIaraliero CcrnocoOHOCTh
oOyuJaromerocsi pa3OuBaTh CIIOKHBIE 3a/ladyd Ha Ooyiee TPOCTHIE MOA3aJaud, CPaBHMUBATh HOBBIE 3a/addl C 3a7adyaMu,
PEIIEHHBIMU paHee, ONPECIISITh MMIaru I JOCTIKECHUS pe3ysIbTaTa U TaK Jaliee;

dbopMupoBaHWEe ¥ pa3BUTHE KOMIIETEHIMHA OOydalIMXcsa B O0JaCTH UCIOJIb30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, B TOM YMCJIe 3HAHWW, YMEHUI U HaBBIKOB pa0OTHI ¢ HHPOPMAIIHEH, TIPOTpaMMHUPOBAHUS,
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KOMMYHUKAIIMM B COBPEMEHHBIX ITU(MPOBBIX cpeflaXx B YCIOBHUSAX oOecreueHuss HHPOPMAIMOHHON 0€30MacHOCTH JTUYHOCTH
oOyuJarorerocs;

BOCITUTAHUE OTBETCTBEHHOTO WM HM30MPATEIHLHOTO OTHONICHUS K WHOOpPMAIMU C YYETOM IMPABOBBIX M ITHYCCKUX
aCIIeKTOB €€ pacHpoCTpaHEHUs, CTPEMJICHUS K MPOJIOHKEHUIO 00pa3oBaHUs B 00JacTH MH(MOPMAIIMOHHBIX TEXHOJIOTUUA U
CO3UATEIIBHON JEATENHHOCTH C IPUMEHEHNUEM CPEICTB HH(POPMAIIMOHHBIX TEXHOJIOTHA.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUH OTPAKAECT:

CYIIHOCTh MH(MOPMATUKH KAaK HAYYHOW MHUCIMIUIMHBI, U3yYarouleldl 3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXKHOCTH
aBTOMaTHU3AIMK HHPOPMAIIMOHHBIX MTPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIC O00JaCTH TNPUMEHECHHS WH()OPMATHKH, TPEKIe BCero WH()OpPMAIMOHHBIC TEXHOJOTHH, YIPABICHUE W
CoIMaIbHYI0 cdepy;

MEXIUCIUTUIMHAPHBIN XapakTep HHHOPMATHKU U HH(OOPMAITMOHHON JESTEIHHOCTH.

N3yuenne nHpopmMaTUKHU OKa3bIBAET CYIIECTBEHHOE BIIMSHHE Ha (OPMHUPOBAHKWE MHUPOBO33PEHUS O0YUaIOIIETocs, ero
KU3HCHHYIO TIO3WIIMIO, 3aKJIaJblBaCT OCHOBBI IMOHUMAHWs TPUHINANOB (QYHKIIMOHUPOBAHHMS W  HWCIIOJIB30BAHUS
MH(GOPMAITMOHHBIX TEXHOJIOTHH KaK HE00OX0JUMOTO0 HHCTPYMEHTA MPAKTUYECKH JTI000H AeITeTbHOCTH U OJJHOTO U3 Hauboiee
3HAYUMBIX TEXHOJIOTHUYECKUX JOCTIKCHHM COBPEMEHHOW NMBWIM3AIMKA. MHOTHE TpPEIMETHbIE 3HAHUS U CIOCOOBI
NESITeTbHOCTH, OCBOCHHBIE OOYYalOIMMUCS TPU HW3YYEHUHM HHQPOPMATUKH, HAXOIAT NPHUMEHEHHE KaKk B paMKax
o0pa3oBaTeapHOTO TIpollecca NPH HM3YYCHWH APYTHX MPEAMETHBIX 00JacTe, Tak W B HWHBIX JXKU3HCHHBIX CHTYaIlUsX,
CTaHOBSTCSA 3HAYUMBIMH IS  (OPMHPOBAHMUS KadeCTB JIMYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (OPMUPOBAHUE
METANpPEeIMETHBIX 1 JIMIHOCTHBIX PE3YJIbTATOB OOYUCHHSI.

OcHoBHbIe 3a7aun yueOHoro npeameta « Mapopmatrka» — chopMuUpoBaTh y 00yUaIOIIUXCS:

NOHUMaHUE TPHUHIMIIOB YCTpOMCTBA M (YHKIHMOHUPOBAHUS OOBEKTOB LHU(PPOBOrO OKPYKEHHS, MPEJCTaBIEHUS 00
UCTOPUU U TEHACHIUAX pa3BUTHUS UH(OPMATUKHU Neproia HudpoBoil TpaHchopMauyu COBPEMEHHOTO OOIIECTBA;

3HAHWS, YMEHUS W HABBIKM TPAMOTHOW TMOCTAHOBKHM 3ajad, BO3HUKAIONIMX B MPAKTHYECCKOW ACATEIHHOCTH, IS HX
pEIIeHHs] C MOMOIIbI0 WH()OPMAIMOHHBIX TEXHOJOTUM, YMEHUS W HaBBIKA (POPMaIM30BAHHOTO OIMUCAHUS TMOCTABIICHHBIX
3azay;



6a30Bble 3HaHUS 00 UHPOPMAITMOHHOM MOJIEIUPOBAHUH, B TOM YUCIIE O MATEMAaTHYECKOM MOJIETUPOBAHUY;

3HaHHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYpP W YMEHHE MNPHUMEHSTh 3TH 3HAHUS JUIsl NOCTPOEHUS aJrOPUTMOB
pelIeHus 3a7a4 10 UX MaTeMaTHYeCKUM MOJIETISIM;

YMEHUSI W HAaBbIKM COCTAaBJIEHUS NPOCTBIX MpPOrpaMM IO MOCTPOCHHOMY QJIrOPUTMY HA OJHOM U3 SA3BIKOB
IPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS;

YMEHHSI U HaBBIKU 3(P(HEKTUBHOTO HCIIOJIB30BAHMUS OCHOBHBIX THUIIOB MPUKIAAHBIX MPOrpaMM (MPHIIOKEHMI) 00IIero
Ha3HAYeHMsI U UH(POPMALIMOHHBIX CUCTEM JIJISl PELLIEHUS C UX ITOMOILBIO IPAKTUYECKUX 3a/1a4, BiIaJIeHUE 0a30BIMU HOpMaMu
UH(OPMAIMOHHON ATUKU U MTpaBa, OCHOBAMHU MH(POPMALIMOHHOMN 0€30MacHOCTH;

YMEHUE TPaMOTHO HMHTEPIPETUPOBATH PE3YyJbTaThl PELICHUS MPAKTUYECKUX 3aJad C MOMOUIbI0 HMH()OPMALMOHHBIX
TEXHOJIOTH{, TPUMEHSTD MOJIyY€HHbIE PE3YJIbTAThl B IPAKTUUECKON eI TEIbHOCTH.

Henn u 3amaum u3ydeHuss MHGOPMATUKU Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS ONPEIENSIOT CTPYKTYpY
OCHOBHOTO COZIEpaHUs y4eOHOTO MPEMETA B BUJIE CIETYIOIINX YEThIPEX TEMAaTUYECKUX Pa3AEIIOB:

nupoBasi TpaMOTHOCTb;

TEOPETUUECKHE OCHOBBI HH(POPMATHKHU;

QJITOPUTMBI U IPOTPAMMUPOBAHUE;

MH(POPMALIMOHHBIE TEXHOJIOTUU.

Ha uzydenne unpopmarrku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7 knacce — 34 yvaca (1 yac B Hepenio), B 8
kiacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 gaca (1 yac B Hezeno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

IIn¢dposast rpaMoTHOCTDH

KoMmnbroTep — yHuBepcajibHOe YCTPOHCTBO 00pad0TKH JaAHHBIX

KomneioTep — yHHBEpCalbHOE BBIYMCIUTENBHOE YCTPOWCTBO, paloTaroliee Mo IMporpaMMe. TUIBl KOMIBIOTEPOB:
NEPCOHATbHBIE KOMIBIOTEPHI, BCTPOEHHBIE KOMITBIOTEPHI, CYNEPKOMIBbIOTEPhl. MOOUIIbHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa M UX Ha3zHadeHue. [Ipomeccop. OmepartuBHasi W JOJTOBpEeMEHHas MaMsTh.
VYerpoiictBa BBOAa U BbIBOJA. CEHCOpHBIM BBOJ, JAaTYUKM MOOWJIBHBIX YCTPOMCTB, CpEICTBA OMOMETPUYECKOU
ayTCHTH(UKAIIIH.

HcTtopust pa3BuUTUS KOMIBIOTEPOB U IporpaMMHoro ooOecnedeHus. [lokonenuss kommbrorepoB. CoBpeMEHHBIE
TEHJICHLINY Pa3BUTHUSI KOMIBIOTEPOB. CyNEpPKOMITBIOTEPHI.

[TapannenbHpIE BBIYUCIICHUA.

[Tepconanbubiii KoMmmbioTep. [Iporieccop M ero XapakTepUCTUKH (TaKTOBas 4acToTa, pa3psAnHOcTb). OnepaTuBHas
namsaTh. JlonroBpeMeHHas mamsATh. YCTpoWicTBa BBOAa M BbIBoAa. OOBEM XpaHMMBIX JaHHBIX (OMEpaTUBHAS MaMSTh
KOMITbIOTEPA, KECTKUN U TBEPAOTEIbHBIN IUCK, MOCTOSHHAS MaMITh cMapT(OoHa) U CKOPOCTh JOCTYIA I PA3IMYHBIX BUIOB
HOCHUTEJIEH.

TexHuka 6€30MaCHOCTH U MpaBuja padOThl HA KOMIIBIOTEPE.

IIporpammbl U J1aHHBbIE

[IporpamMmMHoe obGecnieuenne komnbioTepa. [lpukinannoe nporpammHoe obecnedeHue. CHCTEMHOE MPOTpaMMHOE
obecrnieuenue. CucreMsl nporpamMMmupoBanus. [IpaBoBasi oxpaHa nporpaMMm U JaHHbIX. becruiatHbie U yCIOBHO-OeCIUIaTHBIE
nporpamMmmbl. CBOOOAHOE MPOrpaMMHOE OOeCIieUeHHE.

@aiinel u nmanku (katanoru). [IpuHiuner noctpoenus ¢annoBeix cucteM. [lonHoe ums ¢aiina (manku). [Iyts k daiiny
(mamike). Pabota ¢ ¢aiimamu u KaTanoramu CpeACcTBaMH ONEPALMOHHONW CHCTEMBI: CO3/IaHUE, KOMMPOBAHHE, NEePEMEICHNUE,
neperMMeHOBaHUE W yAalieHue (¢aiioB M manok (karamoros). Tumbl ¢aiinoB. CpoiicTBa (aiiaoB. XapakTepHbIe pa3Mepbl



(GaiyioB  pa3NuMYHBIX TUNOB (CTpPaHMLA TEKCTa, OJJIGKTPOHHAs KHWra, Qortorpadus, 3amuch IECHH, BUICOKIIUII,
NOJIHOMETPaXXKHbI (UIbM). ApxuBauus JaHHbIX. Mcronb3oBaHue mporpamMm-apxuBaTopoB. Daitnosbiii MmeHemkep. [lonck
(aiiioB cpeacTBaMU ONEPALIMOHHON CUCTEMBI.

KomnreroTepHsie BUPYCHI U APYTHE BPEIOHOCHBIE IPOrpaMMBl. [IporpaMmsl 1S 3aIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu

O6benuHeHne koMmmnbroTepoB B ceTb. Cerhb MHTEpHET. Beb-cTpanuua, Beb-caiir. CTpykTypa aipecoB BeO-pecypcoB.
bpay3zep. IlouckoBeie cucremsl. llonck uH(pOpMalMM MO KIIOYEBBIM CJIOBAaM M MO H300pakeHHio. J{OCTOBEpPHOCTH
uH(popmMalmu, noiaydyeHHoi u3 Murepuera.

CoBpeMeHHBIE CEPBUCHI NHTEPHET-KOMMYHHUKALIAH.

CereBoil 3THKET, 6a30BbIe HOPMbI HHPOPMAIIMOHHON 3TUKU U IIpaBa npu padote B MHTepHeTe. CtpaTerun 6€30macHOro
noBeneHus B IHTepHeTe.

Teopernuyeckne 0CHOBbI HHPOPMATHKHU

Nudpopmanus u uHGOpMALMOHHBIE NPOLECCHI

Nudopmarus — 0JHO U3 OCHOBHBIX MIOHATHM COBPEMEHHOMN HAYKH.

WNHupopmanins Kak CBEAEHUS, NPEIHA3HAUYEHHBIE IJIs1 BOCIPHUATHS YEJIOBEKOM, U MH(POpMAlLUs Kak JAaHHbIE, KOTOpBIE
MOTYT ObITh 00pabOTaHbl aBTOMaTU3UPOBAHHON CHCTEMOM.

JIUCKpETHOCTh JaHHBIX. BO3MOXKHOCTh ONUCAaHUSA HENPEPHIBHBIX OOBEKTOB M IMPOLIECCOB C MOMOUIBIO JUCKPETHBIX
JAHHBIX.

NHupopmalinoHHbIE TPOLECCHI — TPOLIECCHI, CBA3aHHbBIE C XPAHEHHUEM, IIPE0Opa30BaHUEM U Nepeiayeii TaHHBIX.

IpeacraBiaenne nHpopMauumn

CumBoi. Andasut. MomiHocts angasura. PazHooOpasue s3bIK0B U andaBuToB. EcrecTBeHHbIE U POpMaIbHBIE S3BIKH.
AndaBuT TEKCTOB Ha PYCCKOM si3bike. J[BomuHbi andaBut. KommuecTBO BCEBO3ZMOXHBIX CJIOB (KOJOBBIX KOMOWHAIIHIA)
¢dbukcrupoBaHHON JUTHHBI B ABOMYHOM andasute. [IpeobpazoBanue modoro andabuta K 1BondHOMY. KOomr4uecTBO pa3andHbIX
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE ONpeIeIEHHON MOLTHOCTH.

KoaupoBanue cuMBOJIOB OfHOrO ajgaBUTa C IMOMOIIbIO KOJOBBIX CJIOB B JpyroM aidaBute, KoaoBas TaliuIa,
JNEKOJINPOBAHHUE.



JBonunblii kof. [IpencraBieHue JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM ajihaBUTE.

Nudopmarmonnsiii 006EM NaHHBIX. BUT — MUHUMalIbHAs €IUHMIIA KOJUYECTBAa MH(pOpMAIUU — JBOUYHBIA pa3psl.
Enunune! usmepenus THGOPMAIMOHHOTO 00bE€Ma TaHHbIX. but, 6alT, KnuinoOalT, MmerabanT, rurabaiT.

CkopocTh nepenauu JaHHbIX. EAMHUIBI CKOPOCTH MEpEeIaun TaHHbIX.

KonupoBanue tekcroB. PaBHomepHbiii k0. HepaBuomepusiii koa. Koaupoka ASCII. BocbMuOUTHBIE KOIUPOBKHU.
[Tonsarue o xomupoBkax UNICODE. JlekogupoBaHue COOOIIEHUN C HMCIOJIb30BAHHEM PAaBHOMEPHOTO M HEPAaBHOMEPHOIO
koaa. HpopMalMoHHbII 00BEM TEKCTA.

Hckaxxenue nHpOpMAaINK MIPH TIepeaaye.

Ob6miee npeacTaBiaeHUE O U(PPOBOM MPEICTABIICHUN Ay IMOBU3YAIbHBIX U IPYTUX HETPEPHIBHBIX JAaHHBIX.

Konuposanwue 1nera. [{peToBbie Mmoaenu. Monens RGB. I'nybuna koguposanus. [Tanurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue n3oo0paxeHuil. [lukcens. OueHka MHPOPMALMOHHOTO 00BbEMA rpaduyecKux
JAHHBIX JIJI1 paCTPOBOTO U300paKEeHHUSI.

Konnposanue 3Byka. Pa3psigHocTs 1 yacTora 3anucu. KoindecTBo KaHAIIOB 3aIIUCH.

Or1eHKa KOJIMYECTBEHHBIX IMapaMEeTPOB, CBSI3aHHBIX C MPECTaBICHUEM U XPaHEHHUEM 3BYKOBBIX (halJIoB.

HNudopManuoHHbIE TEXHOJIOTHH

TexkcToBBIE JOKYMEHTHI

TekcToBbIE TOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuLa, ad3all, CTpOKa, CII0BO, CAMBOJI).

TexcToBbIN TpoIlecCOp — WHCTPYMEHT CO3JaHUs, PEIaKTUpOBaHHS W (GopMaTtupoBaHus TekcTtoB. [IpaBunma nabopa
Tekcta. PenaktupoBanue tekcta. CoiictBa cuMBoioB. Ipudt. Tuns! mpudToB (pydieHsie, ¢ 3aceuKkaMu, MOHOIIUPUHHBIE).
[TonyxupHoe u KypcuBHOe HauepTaHue. CBoHCTBa ab3alleB: TpaHUIbI, a03alHBIA OTCTYI, WHTEPBaJl, BbIPABHUBAHUE.
[TapameTpsl cTpanuisl. CtuneBoe GopMaTHpOBaHUE.

CrpykTypupoBanue WH(GpOpPMAIIUK ¢ TTOMOIIBIO CIIMCKOB W Tabmwi. MHOroypoBHEBbIE criucku. J[oOaBneHue Tabauil B
TEKCTOBBIE JJOKYMEHTBI.

BceraBka m300pakeHHit B TEKCTOBbIE JOKYMEHTHl. OOTekaHue H300pa)keHUW TEKCTOM. BKitoueHHe B TEKCTOBBIN
JOKYMEHT uarpamm, GopMyJi, HyMepaliuu CTPaHull, KOJOHTUTYJIOB, CCbUIOK U IPYTUX 3JIEMEHTOB.



[IpoBepka mnpaBonucanus. PaccranoBka mepeHocoB. ['0ocoBoil BBOA TekcTa. ONTUYECKOE pAclo3HaBaHUE TEKCTA.
KomnrwroTepnsiii nepeoa. Mcnonb3oBanue ceppucoB HTepHeTa 1711 00pabOTKH TEKCTA.

Komnbrorepuast rpaguka

3HaKOMCTBO ¢ rpadudeckuMu pegakropamu. Pactposeie pucynku. Mcnonp3oBanue rpa@uuecKux MPUMHUTHBOB.

Omnepanuu penakTupoBaHusi rpaduyeckux OOBEKTOB, B TOM uucie IUpoBbix (oTorpaduii: U3MEHEHUE pa3Mepa,
o0Ope3ka, MOBOPOT, OTpakeHHe, pabora ¢ obnacTsMu (BblAENIEHUE, KOMMPOBAHUE, 3ajJUMBKa I[BETOM), KOPPEKIIMS IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH.

Bexropnas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEJICTBAMH TEKCTOBOTO TMPOIECCOPA WIIH APYTHX
nporpamm (mpusioxkenuit). JlobaBiaeHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyJabTUMEIMHHBIE NIPE3eHTALMHA

[ToaroroBka MynbTUMEIUMHBIX Tpe3eHTanui. Crnaiin. JloOaBieHue Ha ciaiig Tekcrta W u3oOpaxeHuil. Padora c
HECKOJIBKUMH CJIalIaMH.

JloGaBneHre Ha Clail ayAMOBU3yIbHBIX TAHHBIX. AHUMAIHS. [ HTIePCChUTKH.

8 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

CucreMbl CUUCTCHUS

Heno3unnonubie U MO3ULMOHHBIE CUCTEMBI cuucieHusa. Andasutr. OcHoBanue. Pa3BépHyTas ¢opma 3amucu yucha.
[IepeBon B IECATUUHYIO CUCTEMY YUCEI, 3alIUCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHHUS.

PumMmckas cucrema cuuciieHusl.

JIBonuHasa cucrema cuucienus. [lepeBon nensix uncen B npenenax or 0 go 1024 B JBOMYHYIO CUCTEMY CUMCIICHUSI.
Bocemepuunasa cucreMa cuuciienus. [lepeBoa uncen U3 BOCBMEPUYHOW CHUCTEMBI B JIBOMYHYIO U JIECSITUYHYIO CUCTEMBI U
obpatno. IllectHaamarepuyHasi cucrema cuuciieHus. llepeBoj umcen W3 MIECTHAAATEPUYHON CHUCTEMBI B JIBOMYHYIO,
BOCBMEPUYHYIO U JIECATUYHYIO CUCTEMBI B OOPATHO.

ApudmMernueckue onepauu B JBOMYHON CUCTEME CUUCIICHHUS.



JIeMEeHThI MaTeMAaTH4YeCKOM JIOTUKH

Jlornyeckue BbICKa3bIBaHUA. Jlormueckue 3HAaY€HUs BBICKA3bIBAHWN. DJIEMEHTApHBIE M COCTaBHBIE BBICKA3bIBAHUSI.
Jlornyeckue onepanuu: «u» (KOHBIOHKIIHS, JIOTHYECKOE YMHOXEHUE), «MIN» (AU3BIOHKIIMUS, JOTUHYECKOE CIOXKEHUE), «HE»
(;rornueckoe otpunanue). [Ipuopurer normueckux omnepanuil. OnpeneneHue UCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHUS, €CIIH
U3BECTHBI 3HAYEHHS HMCTHHHOCTH BXOJSIIMX B HErO 3JEMEHTapHBIX BbICKa3blBaHM. Jlormueckue BoipakeHus. [IpaBuiia
3aIKCH JIOTUYECKUX BbIpakeHU. [locTpoeHne Tabaui MICTUHHOCTH JIOTMYECKHUX BBIPAKEHUH.

Jlornueckue 31EMEHTHI. 3HAKOMCTBO € JIOTUMECKHUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBaHHUE

HcnosHuTe M ¥ JITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIMHA

ITonsTue anropurma. McnmoaHUTENN anropuTMoB. AJITOPUTM Kak IJIaH YIIPABICHUS UCIIOJHUTEIIEM.

CgoiictBa anroputMa. CriocoObl 3aucH anropuTMa (CIOBECHbIHN, B BUIE OJIOK-CXEMbI, TpOrpamMma).

AnroputMudeckue KOHCTpyKuuu. KoHCTpykuusa «cienoBanuey. JImnenHsli anroputM. OrpaHHYEHHOCTH JTMHEWHBIX
AITOPUTMOB: HEBO3MOXXHOCTh MPEAYCMOTPETh 3aBHCHMOCTH IOCJIEN0BATEIBHOCTH BBINOJIHAEMBIX JEHCTBHA OT MCXOJHBIX
JAHHBIX.

KoHcTpyKkLusl «BETBIEHUE»: MOJHAsE M HEMoJiHas (QopMbl. BhiloNHEHNWE U HEBBINIOJHEHUE YCIIOBUS (MCTUHHOCTh U
JIO’KHOCTH BbICKa3biBaHusl). [IpocThie U COCTaBHBIE YCIOBHSL.

KoHcTpykust «IOBTOpPEHUS»: LHUKIBI C 33JJaHHBIM YUCJIOM MOBTOPEHUMW, C YCIOBHEM BBINIOJHEHHUS, C MEPEMEHHON
LUKJIA.

Pa3paboTtka a1 GpopMalbHOTO KCIIOJHUTEINS aJIrOPUTMa, MPUBOSIIETO K TpeOyeMOMY pe3ynbTaTy MpH KOHKPETHBIX
UCXOAHBIX JaHHbIX. Pa3paboTka HECIOXKHBIX aJTOPUTMOB C HCIIOJIB30BAHMEM LUKIOB M BETBICHUM [UIsl yIpaBlICHUS
(opMaNbHBIMU UCIOJIHUTENSAMU, TaKUMHU Kak PoOot, Uepenamika, YepTéxHUK. BpInoiHeHnEe aaropuTMOB BPYYHYIO U Ha
KoMIibtoTepe. CHHTaKCUYECKUE U JIOrnYecKre omnOKHU. OTKa3bl.

A3bIK NPOrpaMMHUPOBAHUSA

S3p1k porpammupoBanus (Python, C++, [lackans, Java, C#, llkonpHbIN AropuTMUYecKuil S3bIK).

Cucrema nporpaMMUpOBAHUS: PEAAKTOP TEKCTA MPOTrpaMM, TPAHCIATOP, OTIIATUHUK.

IlepemenHas: tum, uMms, 3HaueHue. L{enbie, BEECTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.
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Omnepatop npucBauBanusg. ApudpMeTUuecKre BhIpAKEHUS U MOPSAIOK MX BblUUCIeHHs. Onepanuu ¢ UeIbIMA YUCITaMU:
LEJIOYUCIEHHOE JIETIEHUE, OCTATOK OT JEICHHUS.

BerBnenus. CocraBHblE YCIOBHUS (3aIUCh JIOTMYECKUX BBIPAKEHUU Ha H3Yy4YaeMOM SI3bIKE€ MPOrpPaMMHPOBAHUSA).
HaxoxneHnne MUHUMyMa U MakCUMyMa U3 JBYX, TPEX W 4YETHIpEX yucell. PelieHne KBagpaTHOTO ypaBHEHHs, HUMEIOILIETO
BELIECTBEHHBIE KOPHH.

JuanoroBas oTiaaKa MporpaMM: IMOIIArOBOE BBIMOIHEHHUE, IPOCMOTP 3HAYEHUI BEJIMYWH, OTIaJ0YHBIA BBIBO, BHIOOD
TOYKH OCTAHOBA.

Hukn ¢ ycnouem. Anroput™ EBknmzaa st HaX0XKACHUS HAUOOJIBIIEro OOLIEro JAEIUTENs JBYX HATypalbHBIX YHCEIL.
Pa30Ouenue 3anucu HaTypaabHOTO YKCIA B MO3UIIMOHHONW CHCTEME C OCHOBaHMEM, MEHBIIUM WM paBHBIM 10, Ha OT/ENbHbBIE
1 dpeI.

Hukn ¢ mepeMeHHON. AJNTOPUTMBI MPOBEPKHU JEIMMOCTH OJHOTO IIEJIOr0 YKCIa Ha JPYroe, MPOBEPKH HATYpPaJIbHOTO
YKCIIa Ha IPOCTOTY.

O06paboTka cUMBOJIBHBIX TaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) mepeMeHHbIe. [locuMBoIbHAs 06paboTka cTpok. [loacuér
YaCTOTHI TOSIBJICHHS] CUMBOJIA B CTpoKe. BeTpoennsie hyHKIuH 17151 00padOTKH CTPOK.

AHaJu3 aJropuTMoB

OmnpeneneHre BO3BMOXHBIX PE3yJbTaTOB PaOOTHI AJITOPUTMA MPHU TAHHOM MHOKECTBE BXOJIHBIX JAHHBIX, ONpEIEICHHUE
BO3MOJKHBIX BXOJIHBIX JaHHBIX, TIPUBOSIIINX K JAHHOMY PE3yJIbTaTy.

9 KUIIACC

udposasi rpaMoTHOCTDH

I'no6anbHas cetb UHTEpHeET U cTpaTeruu 0€30MacHOro NOBeACHUS B Hel

I'moGanwnass cerb HWutepner. I[P-ampeca y3moB. CereBoe XpaHeHHUE JaHHBIX. MeETOIbl HMHAUBUIYATBHOTO U
KOJUIEKTUBHOTO pa3MelieHust HoBoi nH@gopmaiuu B Uutepuere. bonbiime nanHbie (MHTEpHET-/IaHHbIC, B YACTHOCTHU JIAHHbIC
COIIMAJIBHBIX CETEM).
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[Tonsarue 06 mHDOpPMAIMOHHON O€30MacCHOCTH. YTPo3bl HMHGOPMAIMOHHON 0€30MacHOCTU TMpU paboTe B TII00ATLHOMN
CETH U METOJblI IpOoTUBOACHCTBUA M. [IpaBuia 6e3onacHoi ayTeHTUPUKaLUU. 3anuTa JM4HOM nHpopManuu B HTEepHEeTe.
besomnacueie ctparerun noseneHus B Miarepuerte. [Ipenynpexaenne BoBiaeueHus B AECTPYKTUBHBIC U KPUMHUHAIBHBIE (DOPMBI
CETEBOM aKTUBHOCTHU (KUOEpOy UMHT, GUITUHT U Jpyrue GOpMBbI).

PaGora B MH(OPMAIIHOHHOM NPOCTPAHCTBE

Bunbsl pestensHocti B MHTEepHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIE CEpPBUCHI (MOYTOBAsl Ciyx0a, BHUEO-
KOH(EpEeHI-CBA3b M JPYTUE), CIpaBOYHbIE CIIYKObl (KapThl, paclUCaHus W JPYrue), MOUCKOBBIE CIIYXObl, CIIyKObI
OOHOBJICHHSI TTPOrPaMMHOTO obOecrieueHus: u Apyrue ciayxkO0bl. CepBHUCH roCyAapCTBEHHBIX yciayr. OOmayHble XpaHUIHINA
naHHbIX. CpeacTBa COBMECTHOM pa3pabOTKH TOKYMEHTOB (OHIaiH-oduchl). [Iporpammuoe obecrieueHne Kak BeO-CEpBUC:
OHJIAHOBBIE TEKCTOBBIE U IpauIeCKre PEAAKTOPHI, CPEIbl Pa3padOTKH MPOrPaMM.

TeopeTnueckune ocHOBbI HHPOPMATHKH

MopeanpoBaHue KaKk MeTO/l O3HAHUS

Monens. 3agauu, pemaemMbie ¢ MOMoIIbI0 MoAenupoBanusa. Knaccupukanuu moaeneit. MarepuaibHble (HaTypHbIE) U
uHpopMalmoHHble Mojenu. HempepbiBHble U AuckpeTHble moaenu. Vmurtanumonnsie moaenu. Urposeie moaenu. OreHka
aJICKBATHOCTU MOJIENTU MOJICIUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMS.

Tabnuunsie Moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIIECHHUS.

ba3el nanubix. OT0Op B TaONMIIE CTPOK, YIOBIETBOPSIIONINX 3aJAHHOMY YCIIOBUIO.

I'pad. Bepmmna, pebpo, mytb. OpueHTHpOBaHHBIE W HeopueHTHpoBaHHBIC Tpadbl. [lniuHa (Bec) pebpa. Becoras
matpuna rpada. JnuHa mytu mexay BepmumHamu rpada. [louck ontumansHoro mytd B rpade. HauanpHas BepiimHa
(MCTOYHMK) M KOHEYHas BepuIMHa (CTOK) B OpHEHTHUpOBaHHOM rpade. Brruncienne kojinyecTBa MyTell B HaINpaBICHHOM
AIMKJIMYECKOM Tpade.

Hepeso. Kopenn, Bepiuna (y3en), 1uct, pedpo (ayra) nepesa. Boicota nepea. [Tognepeso. [Ipumepsl ucnosib30BaHus
nepesbeB. [lepedop BapuaHTOB € MOMOILBIO AEPEBA.

[lonsiTue MmaTemMaTH4YeCKOM Mojenu. 3afadd, pellaeMble C TOMOIIbI0 MaTEeMaTUYECKOro (KOMIBIOTEPHOTO)
MozenupoBaHus. OTIMYMEe MaTeMaTUYECKOM MOJENM OT HATYPHOM MOJENH U OT CJIOBECHOTIO (JIMTEPAaTypHOI0) OMHCAHUS
00BEKTAa.
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OTanbl KOMIOBIOTEPHOTO MOJEIMPOBAHUSA: MTOCTAHOBKA 33/1a4d, MOCTPOCHUE MATEMATHYECKOM MOJENIH, MPOrpaMMHast
peanuzanus, TECTUPOBAHKE, IPOBEIECHUE KOMITBIOTEPHOI'O SKCIIEPUMEHTA, AaHAJIN3 €r0 PE3YyJIbTATOB, YTOUYHEHNE MOJEIH.

AJITOPUTMBI M IPOrPAaMMMPOBaAHKE

Pa3pa0oTka aJropuTMoB U IPOrPamMM

Pazbuenne 3amaun Ha moazamaun. CocTaBlieHHE aITOPUTMOB M MPOTPaMM C MCIOJIb30BAaHUEM BETBJICHUH, LIUKIOB U
BCIIOMOTATENbHBIX QJITOPUTMOB I YINpaBieHUs HcHojJHUTeaeM PoOOT WM JApyruMU HMCHOJHUTENSIMH, TaKUMH Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabmuunple BenuunHbl (MaccuBbl). OnHOMEpHbIE MaccuBbl. CoOCTaBi€HHME M OTIAJKa MPOrpaMM, PEaTU3yIOLIUX
TUTIOBBIE QJITOPUTMBI O0OPaOOTKM OJHOMEPHBIX UYMCIOBBIX MAacCCHBOB, Ha OJIHOM W3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackansb, Java, C#, [lIkonpHBIN ANTOpUTMUYECKHIN S3BIK): 3aMIOJTHEHHE YMCIOBOTO MAacCHUBA CIyYalHBIMHU YHCIIaMH, B
COOTBETCTBHUH C (DOPMYJION MM MyTEM BBOJA YUCEN, HAXOKIEHUE CYMMbI 3JIEMEHTOB MAacCHUBa, JIMHEHHBIN MOUCK 3aJaHHOTO
3HA4YEHUSI B MACCUBE, IMOJCYET IEMEHTOB MACCUBA, YAOBIETBOPSIOIINX 3aJAHHOMY YCJIOBHUIO, HAXOKIECHUE MUHUMAIIBHOTO
(MakcuMaIbHOrO) AeMeHTa MaccuBa. COpTUPOBKA MAacCHBA.

O0paboTka MOTOKAa JAHHBIX: BBIYUCIICHHE KOJMYECTBA, CYMMBI, CPEIHEro apu(METHYECKOTO, MUHUMAIBHOTO H
MaKCUMAJIbHOT'O 3HaYEHHUSI DJIEMEHTOB MOCJIEA0BATENBHOCTH, YIOBJIETBOPAIOLIMX 38 JaHHOMY YCJIOBHIO.

Yupasienue

VYupasnenue. Curnan. O0paTtHas cBs3b. [lonydeHue curHaioB oT HU(POBHIX JATYMKOB (KacaHMsI, pAaCCTOSIHUS, CBETA,
3Byka W Jpyroro). llpumepbl HCHoONb30BaHUS TPHHIMIA OOpPAaTHOW CBSI3M B CHUCTEMax YMPaBICHUS TEXHUYECKUMU
yCTPOMCTBAMHU € IOMOIIIbIO TATYMKOB, B TOM UHCJIE B pOOOTOTEXHHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CUCTEMA YNPABICHHUS ABM)KEHUEM B TPAHCIIOPTHOM CUCTEME, CBAPOYHAS JTUHUS
aBTO3aBOJa, ABTOMATU3UPOBAHHOE YINPABJICHUE OTOIUIEHUEM JIOMA, ABTOHOMHAs CHUCTEMA YNPABIECHUS TPaHCIOPTHBIM
CPEZICTBOM U JAPYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTUU

JJIeKTPOHHBIE TA0JIUIIBI

[Tonsitue 00 5JIEKTPOHHBIX TaOnumax. TUIBl AaHHBIX B sUEWKax HSJIEKTPOHHOW Tabmuubl. PepgaktupoBaHue u
dopmarupoBanue Tabnul. BcTpoeHHble (YHKIMM A8 [IOMCKAa MaKCHUMyMa, MHUHHMYMa, CYMMBI M CPEIHEro
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apudmernyeckoro. CopTHpOBKa NaHHBIX B BBIACIEHHOM aAuama3oHe. [locTpoeHuwe auarpamm (THCTOTpamMma, Kpyromas
auarpaMMa, TodeyHas quarpaMmma). Beroop Tumna amarpamMmel.
[IpeobpazoBanue Gpopmyi rpu KonupoBaHuu. OTHOCUTENbHASI, A0COTIOTHAS U CMEILIaHHAs ajpecaliusi.
YciaoBHBIC BBIYUCIICHHUS B AJICKTPOHHBIX Tabnuiax. CyMMUpOBaHUE M TOJCYET 3HAYEHUN, OTBEYAIONINX 3aJaHHOMY
ycioBuro. O6paboTka 60IbIIMX HAOOPOB AaHHBIX. YHUCIEHHOE MOJICTMPOBAHKE B AJICKTPOHHBIX TaOIUIaX.
NudopmanuoHHbIe TEXHOJOTHU B COBPEMEHHOM 00111eCTBE
Ponps nHpOpPMAITMOHHBIX TEXHOJIOTHI B Pa3BUTHH YKOHOMHMKH MHpA, CTpaHbI, permoHa. OTKPBIThIE 00pa3oBaTeIbHBIC
peCypCBhl.
[Ipodeccun, cmszanHbie ¢ uHPOpMATUKOW W WHOOPMAIMOHHBIMU TEXHOJIOTHSIMHU: BeO-AM3aiiHEp, MPOTPAMMUCT,
pa3paboTYnK MOOUIIBHBIX MPHIOKECHUN, TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOTO 00€CIICUCHHSI, CIICIIHAIUCT 10 aHATH3Y
JTAHHBIX, CACTEMHBIN aIMHHHCTPATOP.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOTPAMMBLI 110 UH®OPMATHUKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne mHboOpMaTHKK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPaBICHO HA JOCTHKEHHE OO0YYarOIIMMUCS

JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS COJIEPIKaHUs yIeOHOTO MpeIMeTa.
JIMUHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pE3yJbTaThl WMEIOT HAMPABICHHOCTh HA pEIICHUE 3a1ad BOCIUTAHUS, PA3BUTHS W COIHMATA3AIUU
o0ydJarouxcsi cpeJicCTBaMu y4eOHOTO TIpeIMeTa.

B pesynprate u3ydeHus WHPOPMATUKM Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs y oOydaromierocs OymyT
c(hOpMHPOBAHKI CJICTYIONTUE JIMYHOCTHBIC PE3YIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

IIEHHOCTHOE OTHOIIEHUE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIEINIO, TTOHHMMAaHHE
3HaueHUs MTHHOPMATUKHU KaK HayKHU B dKU3HU COBPEMEHHOT'O OOIIECTBa, BIaJCHHUE JOCTOBEPHOU HHGPOPMAIIMEH O MepeIOBBIX
MUPOBBIX U OTEUECTBEHHBIX JOCTI)KCHHUAX B 00JaCTH HHPOPMATHKU U MHPOPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAaHHOCTh
B HAyYHbIX 3HAHUAX O HU(PPOBOH TpaHCcHOopMaLUU COBPEMEHHOTO OOLIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OpHEHTAllUS Ha MOPAJbHBIC IIEHHOCTH U HOPMBI B CHUTYaIlUsSX HPABCTBEHHOTO BHIOOPA, TOTOBHOCTH OIICHHBATH CBOE
NIOBEJICHUE M TIOCTYTKH, & TaK)KE€ MOBEICHUE M TIOCTYNKH JIPYTHX JIFOJCH C TO3UIIMH HPABCTBEHHBIX W IMPABOBBIX HOPM C
y4ETOM OCO3HAHWMSI MOCJIEICTBUI TIOCTYNKOB, aKTHBHOE HEMPUATHE aCOLMATBHBIX MIOCTYIIKOB, B TOM 4Hciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEICTABIICHUE O COIMATBHBIX HOPMAaX W TMPABWIAX MEXIMYHOCTHBIX OTHOINICHWUN B KOJUIGKTHBE, B TOM YHUCJIEC B
COIMAJIBHBIX CO00IIeCcTBaX, COOII0IEHNE MTPaBUil O€30MaCHOCTH, B TOM YHCIIe HAaBBIKOB 0€30MMaCHOTO MOBE/ICHUS B HHTEPHET-
cpelie, TOTOBHOCTh K pPa3sHOOOpa3HOW COBMECTHOH JEATEIbHOCTH IPH BBHIMOJTHCHHHM YYEOHBIX, MO3HABATEIBHBIX 3ajad,
CO3JaHUU YYEOHBIX IIPOCKTOB, CTPEMJICHHE K B3aMMOINOHMMAHHWIO W B3aMMOIIOMOINM B TpOIecCe ITOW y4eOHOH
NESTETPHOCTH, TOTOBHOCTh OIIEHWBATh CBOE TIOBEACHWE W TIOCTYNKM CBOWX TOBAPHUINEH C TO3WIIMA HPABCTBEHHBIX W
IIPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIECTBUN MTOCTYIIKOB;
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4) HeHHOCTEeH HAYYHOI0 MO3HAHMSL:

c(OPMHUPOBAHHOCTh MHMPOBO33PEHUECKUX MpeAcTaBleHud 00 wuHdopmanuu, HWHDOPMAUMOHHBIX Mpoleccax M
WH(OPMAITMOHHBIX TEXHOJIOTHAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKHU U
COCTABJISIFOITNX 0a30BYI0 OCHOBY JIJIsl TOHUMAHUS CYIIIHOCTH HAyYHON KapTUHBI MHUPA;

UHTEpPEC K OOyYEeHHMIO W TO3HAHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CaMOOOpa30BaHMIO,
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00y4YeHUS B JaJIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HABBIKAMHM HCCJICJOBATEIbCKOM JIEATEIIbHOCTH, YCTaHOBKa Ha OCMBICICHHUE OIbITA,
HAOIIOJICHUM, TOCTYNKOB W CTPEMJICHUE COBEPILICHCTBOBATH MYTH JIOCTMXKECHUSI HUHIAUBUIAYAIBHOTO M KOJJIEKTHUBHOIO
OJlaromonyuus;

c(hOpMHUPOBAHHOCTh MH(OPMAIMOHHONW KYJIbTYpbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIbHOW PabOTHI C y4eOHBIMU
TEKCTaMHU, CIPABOYHOM JUTEpaTypoH, pasHOOOpPa3HBIMH CpecTBaMU HHGOPMAIMOHHBIX TEXHOJIOTHH, a TaKKe yMEHUs
CaMOCTOATENIbHO OMNpPEAENATh IEJIM CBOEro OO0ydYeHHs, CTaBUTh M (QOpMyIHpOBaTh Juisl ceOs HOBbIE 3aaud B yd€be u
M03HABATEIILHOM JIESITEIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECH! CBOEH MTO3HABATEILHOM NEITEILHOCTH;

5) gopmupoBaHus KyJbTYPHbI 310POBbS:

OCO3HaHME [IEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBbIO, YCTAHOBKA Ha 3/I0POBbIN 00pa3 »KU3HH, B
TOM 4HCI€ M 3a CUYET OCBOEHHUS U COOIIOJEHUs TpeOOBaHMI O€30MacHON 3KCIUTyaTallud CPEeACTB MH(POPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOTr0 BOCIIUTAHUS:

MHTEPEC K MPAKTHUYECKOMY U3y4deHHI0 mpodeccuil u Tpyna B chepax nmpoPpecCUOHAIBHON JAESITEIBHOCTH, CBA3AHHBIX C
uH(OPMATUKON, MPOrpaMMHUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTIXKCHHSIX HAyKH
MH(POPMATUKY U HAYYHO-TEXHUYECKOIO MPOrpecca;

OCO3HAaHHBIA BBIOOP M TMOCTPOCHUE WHIUBUAYAIBHOW TPAaeKTOPUU OOpa30BaHUS M KU3HEHHBIX IUJIAHOB C Y4ETOM
JMYHBIX W O0IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTUYECKOT0 BOCIIUTAHMSA

OCO3HaHHWE TIJI00aTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM W MyTed HMX pelIeHHs, B TOM YHUCIE C YUYETOM
BO3MOXXHOCTEH HHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,
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8) apanTanuu o0yyaroumerocsi K U3MEHAKIMMCH YCJI0BUAM COIHAJIBHOM U MPUPOJIHOM Cpeabl:
OCBOEHHE OOYYarOIIMMUCS COIIMAJIBLHOIO OIbITA, OCHOBHBIX COIIMAJBHBIX pOJIEH, COOTBETCTBYIOIIMX BEIYIIEH
NEeATEeIbHOCTU BO3pAcTa, HOPM U MPaBUJI OOIIECTBEHHOTO MOBEACHUS, (OPM COIMATBLHOM KM3HU B TPYIIax U cOOOIeCTBax,

B TOM YHUCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATBI

MeTaHpCI[MeTHBIe pE3yJIbTaThl OCBOCHHA IPOrpaMMBbI 110 I/IH(i)OpMaTI/IKe OTpaKar0T OBJIAACHUC YHHUBCPCAJIbHBIMU
y‘{e6HBIMH ,Z[GﬁCTBH?IMH — IIO3HAaBAaTCJIbHBIMH, KOMMYHUKATUBHBIMHA, PCTYJIATHBHBIMU.

ITo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble Jilornueckue aeicTBUA:

yMEHHE ONPEACNIATh MMOHIATHS, CO3/aBaTh 0000IIEHNs, YCTaHABIMBATh aHAJIOTHH, KJIACCU(PUITIPOBATh, CAMOCTOSTEILHO
BBHIOMpaTh OCHOBAHUA W KPUTEPUM I KJIAcCU(PUKAIIUU, YCTAHABIWBATH MPUUYUHHO-CIICJCTBEHHBIC CBSI3H, CTPOHUTH
JIOTUYECKUE pacCyXJACHUs, AeIaTh YMO3aKIIOUeHUs (MHIYKTUBHBIE, I€TYKTUBHbBIC U 110 aHAJIOTUH) U BHIBOJIBL;

yMEHHUE CO3/1aBaTh, MPUMEHITh W MPEOOPA30BBIBATh 3HAKW M CHUMBOJIBI, MOJICTN M CXEMBI IS PEIICHUS y4eOHBIX U
IM03HaBaTeJIbHBIX 3aJ1a4;

CaMOCTOSITEJILHO BBIOUPATh CIIOCO0 pelieHus y4eOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATH
HanOoJiee MOAXOAAIINN C YUETOM CAaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUER).

ba3oBble ucciiegoBaTe/IbCKHeE JAeiiCTBUA:

(dbopMyIHpPOBaTH BOMPOCHI, (PUKCUPYIONINE Pa3phIB MKy PEaTbHBIM U KEJIaTeTbHBIM COCTOSSHUEM CHTYaIlud, 00bEKTa,
Y CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JJAHHOE;

OIICHUBATh HA TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIUIO, TIOJIYYEHHYIO B X0 UCCIISIOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIEE pa3BUTHE MPOIECCOB, COOBITUM W MX TMOCJIEACTBUS B AHAJOTHMYHBIX WM
CXOJIHBIX CUTYyaIUsX, a TAK)KE BBIIBUTATh IPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ undgopmanmeii:

BBISBIISITH ACUIAT HHGOPMAIIUH, TAHHBIX, HECOOXOAUMBIX JIJIsI PEIICHUS ITOCTABJICHHOM 3a/1a4u;
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OPUMEHATh pa3jMyYHble METOAbl, MHCTPYMEHTHI M 3alpOChl MpPU NOHUCKE M OTOOpE MH(pOpMALUU WIM JaHHBIX M3
UCTOYHUKOB C YUETOM MPEIOKEHHON YUEeOHOM 3a/1auu U 3aJJaHHBIX KPUTEPHUEB;

BbIOMpATh, AaHAJIM3HPOBATH, CHUCTEMATU3UPOBATH M HWHTEPHPETUPOBATh MH(OPMALUIO Pa3IMYHBIX BUAOB M (HOpM
IIPEACTABIICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (POpMY NpeacTaBieHUs] HHGOPMalLlUU U WUTIOCTPUPOBATH PEIlIaeMble 3a1a4n
HECJIO)KHBIMHU CXEMaMHU, uarpaMMaMu, MHOM TpaduKoi U UX KOMOWHALUSAMU;

OLICHUBATh HAAE&KHOCTh HMHPOPMALMU 1O KPUTEPHUSAM, MPEAIOKEHHBIM YUYUTENIeM WM Cc)OpMyJIHpPOBAaHHBIM
CaMOCTOSITEIIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAITHIO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE 1eiCTBUA

Oo0menue:

COTIOCTABJISATh CBOU CYXKJICHHS C CYXJICHUSMH IPYTHX YYaCTHUKOB JHAJIora, OOHApY>KHMBaTh Pa3jIudUe M CXOJICTBO
MMO3UIIHH;

yOJIMYHO MIPEJCTABIATh PE3YyJIbTaThl BBIMOJHEHHOTO OMbITa (AKCIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

CaMOCTOSITENIbHO BBIOMpPaTh (popMaT BBICTYIUICHHS C YYETOM 3ajad MPE3eHTAUH U OCOOCHHOCTEH ayJuTOpUU U B
COOTBETCTBHH C HUM COCTaBIIATh YCTHBIC U MMChbMEHHBIC TEKCThI C MCII0JIb30BAHUEM HJLTFOCTPATHBHBIX MAaTCPHUAJIOB.

CoBMecTHas 1eSITEJIbHOCTD (COTPYIHUYECTBO):

MOHUMATh M UCIIOJb30BaTh IMPEUMYIIECTBA KOMAaHJHOW M WHIAUMBHAYaJbHOW pabOThl MPU PEIICHHH KOHKPETHOM
npoOJieMbl, B TOM YHUCJIE TP CO3JaHUU UHPOPMAITMOHHOTO MTPOIYKTa;

NPUHUMATh 1e7h COBMECTHONW HH(POPMAIMOHHOMN JesATENhbHOCTH MO cOopy, oOpaboTke, mepemade, GopMamnu3aruu
uH(popManuu, KOJUICKTUBHO CTPOHMTH JCHCTBHUS IO €€ JIOCTIKCHHIO: PACTIpPENeNaTh POJIH, JOTOBapHBATHCI, 00CYKIATh
IIPOIIECC U Pe3yIbTaT COBMECTHOM pabOTHI;

BBITIOJIHATH CBOIO YacTh paboThl ¢ mMH(pOpManuerd winm WH(OOPMAIMOHHBIM IPOJYKTOM, IOCTHTas KadeCTBECHHOTO
pe3ynbTaTa Mo CBOEMY HAMpPaBICHUIO M KOOPAUHUPYS CBOU ACHCTBUS C APYTHMH YICHAMU KOMaH/IbI,
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OLICHMBATh KA4ECTBO CBOEro BKJIaJa B OOHIMH HMHPOPMALMOHHBIN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(hopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBATh PE3YJITATHI C UCXOJHOM 3aa4€i U BKJIAJ] KaXKJIOTO YWIEHA KOMAH/Ibl B IOCTHXKEHUE PE3YJIbTATOB, PA3JICIATh
chepy OTBETCTBEHHOCTH U TIPOSBIISTH TOTOBHOCTD K MPEOCTABICHHUIO OTUETA TIEPET TPYIIIOH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA

Camoopranuszanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX MPOOJIeMbl, TpeOYyIOIIHUEe PEeIICHUS;

OpPUEHTHPOBATHCS B PA3IMUHBIX MNOAXOJaX K HNPUHATHIO pPelleHUH (MHIUBUAYAIbHOE MPUHATUE PELICHUH, NPUHATHE
pelIeHui B TpymIe);

CaMOCTOATENIbHO COCTABJISTh AITOPUTM PELICHUS 3a7a4M (MJIM €0 YacTh), BBIOUPATh CIOCOO pelIeHHs yueOHOM 3a1aun
C YYETOM MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApryMEHTHPOBATH [IPEAJIaracMble BApUAHTHI PEILICHUN;

COCTABJISATH IUIAH JEUCTBUH (IUIaH peajnu3alid HAMEYEHHOI'O0 aJITOPUTMAa PEUIEHUs ), KOPPEKTUPOBATh IPEIOKEHHBIN
QJITOPUTM C Y4ETOM MOIYUYEHHS] HOBBIX 3HaHUN 00 U3y4aeMOM OOBEKTE;

JIeN1aTh BBIOOP B YCIOBUSIX MPOTUBOPEUMBOM MH(GOPMAIIMK U OpaTh OTBETCTBEHHOCTh 3 PEILICHHUE.

CaMokOHTpPOJIb (peduiekcus):

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJIS, CAMOMOTHUBAIIUU U PEDIICKCUU;

JlaBaTh OLEHKY CUTyallMH U MIpeajiarath IiaH €€ N3MEHEHUS;

YUUTBHIBaTh KOHTEKCT W MPEABHUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pEIIEHHH Y4eOHOH 3anaud,
aJanTUPOBATh PEIICHUE K MEHSIOIUMCS OOCTOSITEIbCTBAM;

OOBSACHATH NPUYUHBI JOCTHKEHUS (HEJOCTHIKEHHS) PE3YJbTATOB WMH()POPMALMOHHOW IEATEIBHOCTH, JaBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MO3UTUBHOE B IIPOU3OLIEAIICH CUTYaINH;

BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIMXCS CUTYallUil, YCTaHOBJIEHHBIX
OIIMOOK, BO3HUKIIHNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

IMOUMOHAIbHBIH MHTE/VIEKT:
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CTaBUTH €051 HA MECTO JIPYToro 4esoBeKa, IOHUMAaTh MOTUBBI 1 HAMEPEHHUS IPYTOTO.

IIpunsiTHe cedst M APYyrux:

0CO3HaBaTh HEBO3MOXKHOCTbh KOHTPOJIMPOBATH BCE BOKPYT JIa’ke€ B YCIOBUSIX OTKPBITOrO JOCTyMa K JHOOBIM 00BEMaM
uHbOpMaITuu.

NPEAMETHBIE PE3YJIBTATDI

K xoniry 00yuenust B 7 kiaacce y odyyaromierocs 0yayT chOpMHUPOBaHBI CIETYIONTUE YMEHHUS:

HOSICHATh Ha MPUMEpaxX CMBICI MOHATUN «uHMOpMaIUs», «MHPOPMALMOHHBIN Ipouecc», «o0padoTka HHPOpMaLIUNy,
«XpaHeHue uHpopMaImny, «reperaya tHHOpMaLIN;

KOAMPOBaTh M JEKOAHWPOBATH COOOILIEHHUS IO 3aJaHHBIM IpaBUIaM, JEMOHCTPUPOBATH IMOHUMAHHE OCHOBHBIX
IPUHITMIIOB KOJAUPOBAHUS MH(POPMAIIUN Pa3IMIHON TPUPOIBI (TEKCTOBOM, rpadUyecKom, ayimo);

CpPaBHUBATh IJIMHBI COOOINEHMI, 3aNMUCAaHHBIX B PA3JIMYHbIX andaBUTaX, ONEPUPOBATH ECAUHHUIIAMHU H3MEPECHHUS
UH(OPMAIMOHHOTO 00bEMA U CKOPOCTH MEepeJauM TaHHbIX;

OLICHMBATh U CPAaBHUBATH Pa3Mephl TEKCTOBBIX, IpapuuecKux, 3ByKOBBIX (ailioB 1 BUAE0(aIOB;

IPUBOJUTH MIPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHUs U Nepenaud nH(GOpMaluu, CPaBHUBATh UX KOJIUYECTBEHHbBIE
XapaKTEePUCTUKHU;

BBIICJIATb OCHOBHBIE JTanbl B HCTOPUM M [OHUMATh TEHACHIIMM Ppa3BUTUS KOMIIBIOTEPOB W IPOrPAMMHOTO
oOecreueHus,

MOJy4aTh U UCIOJB30BaTh MH(GOPMALIMIO O XapaKTePUCTHKAX MEPCOHATBLHOTO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaX
(mpoueccop, onepaTUBHAs MaMsITh, JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJIa-BbIBOJA);

COOTHOCHUTh XapaKTEPUCTUKHN KOMIIBIOTEpA C 33aJ]a4aMU, PEIIAEMBbIMH C €T0 IIOMOIIBIO;

OPUEHTUPOBATHCSA B UEPAPXUUECKON CTPYKType (aisioBOM CUCTEMBI (3alMChIBATh MOJHOE UMs (aiina (kaTajgora), myTh
K (pailiry (KaTanory) no MMEUIEMYCs ONMUCAHUIO (PAaIOBOM CTPYKTYpPbl HEKOTOPOTO MH(OPMAIITMOHHOT'O HOCUTES);
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paboTtath ¢ (haiiJIOBOM CHCTEMOM NEPCOHAIBHOTO KOMIIBIOTEpPA C HCIOJIb30BAHHEM Tpauueckoro HMHTepdeiica, a
UMEHHO: CO3/1aBaTh, KONUPOBAThb, IEpEMeIlaTh, MEPEUMEHOBBIBATh, YIANSATh U AapXUBUPOBaTh (ailibl U KaTajorwy,
UCI0JI30BaTh aHTUBUPYCHYIO IPOTPaMMYy;

NPEICTaBIATh PE3YJIbTAThl CBOEH JEATEIBHOCTH B BHJIE CTPYKTYPHPOBAaHHBIX HWILTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUUHBIX PE3CHTALIUMN;

UCKaTh MHpopMaiuto B IHTEpHETE (B TOM UHKCIIE, IO KIFOUEBBIM CIIOBAM, 110 U300paKEHUIO ), KpUTHUECKH OTHOCUTHCS K
HalJeHHOW MH(pOpMalUK, OCO3HABAas OMACHOCTH JJIs JUYHOCTU U 00ILIECTBA pAaCIpOCTPAHEHUs BPEJOHOCHOM MH(OpMaIuu, B
TOM YHCJIE€ IKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecOB BEO-PECYpPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAIUH;

coOmro1aTh TpeOOBaHUs O€30MaCHOM PKCIUTyaTallud TEXHUYECKUX CPEACTB MH(MDOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUM, COOII0aTh CETEBOM ATUKET, 0a30Bble HOPMbI MHPOPMALIMOHHOM 3THKHU M IMpaBa Npu paboTe ¢ MPUIOKEHUIMU
Ha JIIOOBIX ycTpolicTBax u B UHTepHeTe, BRIOMpaTh 0€30MacHbIe CTPATETUy MOBEICHUS B CETH;

OPUMEHATh METOJbl MNPOQPMIAKTUKHA HETaTUBHOTO BIMSHHUS CpPEACTB HH(MOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJIOTMH Ha 3/I0pPOBBE MOJIb30BATEIIS.

K xoniy o0y4yenus B 8 kiaacce y odyuatomierocs 0yayT chhOpMHPOBAHBI CICTYIONTUE YMECHHUS:

MOSICHATH HA IPUMEPAX PA3THUUS MEKTY MO3UITMOHHBIMU U HEMTO3UIIMOHHBIMHU CUCTEMaMU CUHCIICHUS,

3anuchiBaTh M CpaBHUBATh 1enble uucia oT 0 g0 1024 B pa3nuyHBIX MO3UIMOHHBIX CHCTEMax CuYucieHus (c
OCHOBaHUAMHU 2, 8, 16), BBIOIHATH apu(PMETHUECKUE ONepallii HAJl HUMU;

PacKpbIBaTh CMBICT MOHSATUH «BBICKA3bIBAHUEY, JIOTHUYECKAs OTIEPAIUSY, «JIOTUYECKOE BHIPAKEHUEY,

3aMUChIBaTh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAHUEM JIU3bIOHKIUHM, KOHBIOHKIMM W OTPHUIAHMS, OMNPEICNATh
UCTUHHOCTh JIOTMYECKHX BBIPAKEHUM, €CIM M3BECTHHI 3HAYEHUS MCTUHHOCTH BXOJSIIMX B HEro MEPEMEHHBIX, CTPOUTh
TaOJIUIBI NICTUHHOCTH IS JIOTHYECKUX BBIPAKCHHUIA;

PacKpbIBaTh CMBICT TIOHATUN «HCIIOJIHUTENBY, «aJTOPUTM», «IIPOrpaMMay, MOHUMAas pa3HUIy MEXIY yHoTpeOIecHHueM
ATUX TEPMUHOB B OOBIJICHHOW pedn U B HHPOPMATHKE;
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OMKCHIBATH AJITOPUTM PEIICHUS 3aJa4l PA3TUYHBIMU CIIOCOOAMHU, B TOM YHCJIE€ B BUJI€ OJI0K-CXEMBI;

COCTAaBJISITh, BBINIOJIHATh BPYUYHYIO U Ha KOMITBIOTEPE HECIOXKHBIE aJTOPUTMBI C UCIOJIb30BAHUEM BETBIICHUM U LIMKJIOB
JUTSl yIIpaBJI€HUS! UCIIOJIHUTENSAMU, TaKUMH Kak Pobot, Yepenanika, YepTExHUK;

UCIIOJIb30BaTh KOHCTAHTBI M IIEPEMEHHBIE PA3JIMYHBIX THUIOB (YUCIIOBBIX, JIOTMYECKHUX, CHMBOJIBHBIX), @ TaKXKe
CoJiep Kalllfe UX BBIPAKEHHUS, UCIIOJIb30BATh ONEPATOP PUCBANBAHUS;

UCIIOJIb30BaTh MPU pa3padOTKe MPOrpaMM JIOTUYECKHE 3HAUSHUS, ONlepallii U BBIPAKEHUS C HUMU;

aHAIM3UPOBATh MPEAJIOKEHHBIE AJITOPUTMBI, B TOM YHCII€ ONpPEAENATh, KaKUEe PE3yIbTaThl BO3MOXKHBI MPHU 33JaHHOM
MHO>KECTBE UCXOHBIX 3HAYEHU;

co3/7aBaTh W OTJAXUBATh MPOTrpaMMbl Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
[konpHbIT  AnropuTMuueckuil  SI3bIK), pealu3ylolIe HECI0XHbIE aIrOPUTMbl OOpA0OTKM YMCIOBBIX JaHHBIX C
UCIIOJIb30BAaHUEM LIMKJIOB U BETBJICHHI, B TOM YHCIIE pEaTU3yIOlue MPOBEPKY JECTMMOCTH OJIHOTO IIEJIOr0 YKcia Ha JApPYyToe,
IPOBEPKY HATYPAJTLHOTO YKCIIa HAa TPOCTOTY, BBIAECIECHUS U(PP U3 HATYpPaIbHOrO YHCTA.

K xoniy obyuenus B 9 kiaacce y oOydaromierocst 0yayT chopMUpOBaHbI CIAEAYIONTNE YMEHHUS:

pa3OuBaTh 3aJaud Ha MOJ3aJlauyd, COCTAaBJSATh, BBINNOJIHATH BPYYHYIO U Ha KOMIIbIOTEPE HECJIOXKHBIC aJTOPUTMBI C
WCIIOIb30BAaHUEM BETBJICHUM, IMKIOB W BCIOMOTATENbHBIX AJITOPUTMOB [IJIsi YIPaBICHUSI UCIOJHUTEISIMUA, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHUK;

COCTaBIATh M  OTIAKHBATH MPOrPaMMBbl, PCATM3YIOIIME  THUIIOBBIE  aJTOPUTMBI  OOpPAaOOTKH  YHCIIOBBIX
MOCJICIOBATEILHOCTEN WM OJHOMEPHBIX YHUCIOBBIX MAaCCHBOB (ITOMCK MAaKCUMYyMOB, MUHUMYMOB, CYMMbI WJIM KOJTHMYECTBA
AJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha OJHOM HU3 S3bIKOB mporpammupoBaHus (Python, C++, Ilackans, Java, C#,
[IkonbHBIA ANropUTMHYECKUI S3BIK);

PACKpBIBaTh CMBICI MOHSATHN «MOJIENIbY, «MOJECIUPOBAHUE», ONMPEACISATh BHIbI MOJICJICH, OlICHUBATh aJ€KBATHOCTH
MOJIEIIH MOJICTTUPYEMOMY OOBEKTY M IEJISIM MOACITUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JEpeBbs JJISI MOJCIUPOBAHUS CHUCTEM CETEBONM M HEPAPXUUYECKOU CTPYKTYpPhl, HAXOJUTh
KpaT4aiiuii myTh B rpade;
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BbIOMpaTh CHOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBMM C IIOCTaBJICHHOM 3anayeil (TaOnuibl, CXeMbl, TpadukH,
JUarpaMMbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCII0JIb30BaTh 3JEKTPOHHBIE TAOMMLBI sl 00paOOTKU, aHAJIW3a U BU3YAJIM3ALMKH YUCIIOBBIX JAHHBIX, B TOM YHCIE C
BBIJICJICHHEM JUana3oHa TaOJMLbl U yHIOPSA0YUBaHHEM (COPTUPOBKOI) €Tr0 3JIEMEHTOB;

CO3/1aBaThb W TPUMEHATh B DSJIEKTPOHHBIX Tabmuuax (opMynbl s pacd€ToB C MCIOJIB30BAHHMEM BCTPOEHHBIX
apumernueckux (pyHKuMH (CyMMHpOBAaHHME U MOACYET 3HAYECHMN, OTBEYAIOUIMX 3aJaHHOMY YCJIOBHIO, CpelIHee
apu(pMeTHYecKoe, IMOUCK MAaKCUMaJlbHOTO M MHUHHUMAJIBHOTO 3HAa4yeHUs), aOCONIOTHOW, OTHOCHUTENbHOM, CMEIIaHHON
aJpecaluy;

UCIOJIb30BaTh AJIEKTPOHHBIE TAOIUIBI JUIsI YUCICHHOIO MOJEIMPOBAHUSA B MPOCTHIX 3ajjauax U3 pa3HbIX MPEIMETHBIX
obiacreii;

UCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHUCJIE€ KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJaUYHbIE XPAHWINIIA
JAHHBIX, OHJIAMH-MPOrpaMMBbl (TEKCTOBbIE M TpaUuecKHe PEelaKTOphl, Cpelbl pa3padOTKH)) B Y4eOHOW U MOBCEIHEBHOU
NEeSATENbHOCTH;

OPUBOJUTH TMPUMEPHl HUCIHOJIB30BAaHUS T'€OMH(GOPMALMOHHBIX CEPBUCOB, CEPBUCOB T'OCYJApPCTBEHHBIX YCIYT,
oOpa3oBaTesbHbIX cepBUCOB MIHTEpHETa B yUEOHOM U TOBCEAHEBHON JESITENbHOCTH;

UCIIOJIb30BaTh PA3JIMYHBIE CPEJICTBAa 3allUTBl OT BPEJOHOCHOTO MPOrpaMMHOr0 oOecredyeHus, 3alluiiaTh
NEPCOHAIBHYI0 MH(OPMAIMIO0 OT HECAHKIIMOHMPOBAHHOTO JOCTyNa U €ro MOCIEACTBUN (pa3rjlalieHusi, MOJMEHbI, YTPAThI
JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHUX M COLMAIBHO-IICUXOJIOTMYECKUX ACIIEKTOB MCIOJb30BaHus ceTh MHTepHeT
(cereBass aHOHUMHOCTb, IU(PPOBOH ClI€l, Ay TEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh BPEJOHOCHOIO KOJA);

pacrno3HaBaTh IOMBITKM U NPENYNPEXKIaTh BOBICYEHHE C€0s M OKPYXkAlOIIMX B JAECTPYKTHUBHBIE M KPUMHUHAJIbHBIE
(dbopMBI CETEBOM aKTUBHOCTH (B TOM 4YHUCJe KUOEPOYIUTUHT, (DUILIUHT).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos
KouunuyectBo
DJIeKTPOHHbBbIE
HaumeHnoBanue 4acoB ¢
Ne (undposbie)
pa3/1esi0B U TeM KoutposibHbie | yyeTom
n/n Bcero . o0pa3oBaTe/bHbIe
NMPorpamMMbl padoThI paboueii
pecypcsl
NpOrpamMmblI
BOCIIUTAHUS
Paznea 1. llndposasi rpaMoTHOCTH
Komnerotep —
L1 YHHUBEpPCAIbHOE 5 5 bubmuorexa [IOK
' YCTPOMCTBO 00pabOTKH https://m.edsoo.ru/7f41646¢
JAHHBIX
bu6mmorexa [JOK
1.2 IIporpa a e 4 1
POTPAMMBI H JAAHHbL https://m.edsoo.ru/7f41646¢
b K
1.3 KomneroTepHsie cetu 2 2 nomorera [O
https://m.edsoo.ru/7f41646¢
Hroro no pazneny 8
Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
Nuadopmanus u
2.1 I/IH(EO pMa VIOHHbIC 2 2 buGmotera [IOK
’ pMall https://m.edsoo.ru/7f41646e
MIPOLIECCHI
29 [IpencraBnenue 9 7 bubnuoreka [IOK
' UHPOpMALIUU https://m.edsoo.ru/7f41646e
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https://m.edsoo.ru/7f41646e

Hroro no pazneny

11

Pa3nen 3. UnpopmManmoHHbIE TEXHOJIOTHH

bubmnoreka LIOK

. 3
3.1 TexcToBIe HoKyMEHTE! 6 https://m.edsoo.ru/7f41646¢
19 KomnbrorepHas 4 3 bubnuotexa [JOK

' rpaduka https://m.edsoo.ru/7f41646e
13 MynbTuMeuiiHbIe 3 3 bubnuorexa LIOK

' MPE3CHTALNU https://m.edsoo.ru/7f41646¢

Hroro no pazneny 13

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34 3

YACOB I10 ITPOI'PAMME
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8 KVIACC

KoanuyecTBO 4acos

KouaunyecTBo
DJIeKTPOHHbIE
HaumenoBanmue 4acoB ¢
Ne (uugposbie)
pa3esioB U TeM KoutpoabHbie | yueTom
n/n Bcero . oOpa3oBaTe/ibHbIE
MPOrpaMMbl padoThI paboueii
pecypcbl
MPOrpamMMbl
BOCIIUTAHMS
Paznen 1. Teopernueckue 0CHOBBI HH(POPMATHKH
bubnunoreka [IOK
1.1 Cuctembl cuucie 6 1 4
HCTEMBI CHHCTICHIT https://m.edsoo.ru/7f418516
12 DJIEMEHTHI 6 | 4 bubnuorexa [{OK
' MaTEeMaTHYeCKON JIOTUKHU https://m.edsoo.ru/7f418516
Hroro no paszueny 12
Pa3nen 2. AroputMbl 1 IPOrpaMMHUPOBaHNeE
Hcnonaurenu u
21 aJITOPUTMBIL. 10 1 9 bubnuorexa LIOK
' AJropuTMHYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKIIUU
bu6mmoreka [IOK
2.2 S3bIK Iporpa oBa 9 6
PIK HPOTPaMMHPOBaTi https://m.edsoo.ru/7f418516
bubnunoreka [IOK
2.3 AHanu3 anro 0 2 1
HAJs aropuTMoB https://m.edsoo.ru/7f418516
Hroro no pasaeny 21
PesepBHOE Bpems 1
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OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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9 KJIACC

KoanuyecTBO 4acos

KoimuectBo
DJIeKTPOHHbIE
HanmeHnoBanue 4acoB ¢
Ne (uugpossbIe)
pa3/iesi0B U TeM KoutposibHbie | yyeTom
n/n Bcero . oOpa3oBaTe/ibHbIE
NPOrpamMmbl padoThI paboueii
pecypcsbl
NPOrpamMmsblI
BOCIIUTAHUS
Pasznea 1. llndposasi rpaMoTHOCTH
I'mobanpHas ceTh
11 WHTepHer u crpaTerun 3 3 bubnuoreka [IOK
' 0€e30IacHoro https://m.edsoo.ru/7f41a7d0
MOBEJICHUS B HEM
PaGora B Eu 10K
noIMoTeKa
1.2 nH(}OpMaAIITMOHHOM 3 3
Qopwa https://m.edsoo.ru/7f41a7d0
IIPOCTPAHCTBE
Hroro no pazaeny 6
Pa3nea 2. Teopernueckue 0CHOBbI HHPOPMATHKH
)1 MopaenupoBaHue Kak 2 1 4 bu6mmoreka [IOK
' METOJ ITO3HAHUA https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8
Pa3nes 3. AropuT™Mbl M NIpOrpaMMHpOBaHHe
Pazpabotka Eu6 OK
3.1 AJITOPUTMOB U 6 1 5 nommotera 11

nporpamm

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

. 1
32 Ynpasietine 2 https://m.edsoo.ru/7f41a7d0
Uroro no pazaeny 8
Pa3nes 4. UngopmannoHHbIe TEXHOJIOTHH
41 DIIeKTPOHHBIE 10 s bubnuotexa [JOK
' TaOIULIBI https://m.edsoo.ru/7f41a7d0
WNudopmannonnsie
49 TEXHOJIOTHH B | . bu6mmorexa [JOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOuiecTse
Hroro no pasaeny 11
Pe3epBHOE Bpemst 1
OBILEE KOJIMYECTBO 34 )
YACOB I10 [TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos D1eKTPOHHbIE
Ne Tema ypoka Konrpoabnsie | IlpakTuyeckue Aara unpposbie
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoTbI
pecypcsbl
KomneroTep —
YHUBEpCAIbHOE
BBIUHCIUTENHHOE
1 CTPOMCTBO, padoTaroIIee 1 bubmmorexa LOK
yerp > P https://m.edsoo.ru/8a1521d2
no nporpamme. TexHuka
0€30MaCHOCTH U TpaBuIIa
paboThl Ha KOMITbIOTEPE
Uctopus u coBpeMeHHbIE
2 TEHJEHLUN Pa3BUTH 1 Bubmmorexa [IOK
ACHI P https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
[Iporpammuoe
3 obecrieueHne KOMITbIOTEpa. ) bu6mmoreka [JOK
IIpaBoBas oxpana https://m.edsoo.ru/8a152826
POrpaMM U JIaHHBIX
®aitbl ¥ TanKy.
4 OCHOBHBIE OTIEpALINH C 1 bubmorexa [TOK
N patl https://m.edsoo.ru/8al52a74
daiinamMu ¥ manKaMu
ApxuBanus JaHHBIX.
5 Hcnonws3oBanue 1 Bubmmorera [JOK
https://m.edsoo.ru/8al52cfe
porpaMM-apXuBaTOpPOB
6 KommnbrorepHbie BUPYCHI U 1 bubnuorexa LIOK
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https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe

aHTUBUDPYCHEIE https://m.edsoo.ru/8al 5274
IpOrpamMMbl
KomnbrotrepHslie ceTH.
7 [ouck nudpopmanuu B bubmmorexa LHOK
pMat https://m.edsoo.ru/8al53244
cetu IHTepHeT
CepBHCHI UHTEPHET-
KoMMyHHKaiuil. CeteBoit
8 stuket. Ctparerun Bubmmorera [IOK
- 1P https://m.edsoo.ru/8a153460
0e30macHOro MOBEACHUS B
Hurepnere
bu6mmoreka [JOK
9 n
HepopMalKs 1 AaHHbE https://m.edsoo.ru/8al161966
10 WNndopmannonnsie bubnuorexa LIOK
HPOLIECCHI https://m.edsoo.ru/8al61e2a
PaznooOpa3ue s13bIKOB U
but6mmoreka [JOK
11 andaButoB. EcTecTBeHHBIE
https://m.edsoo.ru/8al61fec
u popManbHbIE S3bIKU
BOMYHBIN alipaBUT.
12 ﬁ €00 aSOBaI—(Ill)/Ie 00010 Bubmmorexa HOK
peobp https://m.edsoo.ru/8al162186
andaBuTa K IBOUYHOMY
[IpencraBnenue JaHHBIX B
13 K(?MHLIOTG € KaK TEeKCTOB bubmorexa [IOK
p https://m.edsoo.ru/8a162316
B IBONYHOM aJipaBuTE
Enununel usmepenus
14 UHpOpMALIUU Hpcxo 0CTH Bubmmorexa LHOK
pmatt P https://m.edsoo.ru/8a16249¢
nepeaadn JaHHBIX
15 KoaupoBanue TeKCTOB. bu6nuoreka [IOK

PaBHomepHbIE U

https://m.edsoo.ru/8a1625{0
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https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0

HEPAaBHOMCPHEBIC KOJAbL

JexonupoBanue
COOOIICHUH.
16 . n
WNudopmannonnslii 00bEM
TEKCTa
17 Hudposoe npencrapieHue bu6muoreka [IOK
HETIPEPLIBHBIX TaHHBIX https://m.edsoo.ru/8a162848
KoaupoBanue 1sera.
OrneHka
18 nH()OPMAITMOHHOTO bubnuotexa [JOK
00bEMa rpauuecKux https://m.edsoo.ru/8a1629ec
JAHHBIX JJIs1 paCTPOBOTO
U300paxKeHUs
but6mmoreka [JOK
19 KonupoBanue 3Byka
AMP Y https://m.edsoo.ru/8al62b72
PesepBHbIil ypok
20 «KonTponbHas paboTa 1o bubnuorexa IIOK
teme "lIpencrasnenue https://m.edsoo.ru/8a162d02
uHpopMaIuu'"»
TexcToBbIE JOKYMEHTBI, UX
21 BBO/I U PEIaKTUPOBAHHE B bubnmotexa LHOK
A P P https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOLIECCOPE
2 dopmaTrpoBaHUe bubnuoreka [IOK
TEKCTOBBIX JTOKYMEHTOB https://m.edsoo.ru/8al 62fe6
7 [TapameTpsl cTpaHHLIBL. bubnuorexa LIOK
Criicku 1 TaOITUIIBI https://m.edsoo.ru/8al632d4
24 BcraBka HETEKCTOBBIX bubnuorexa [JOK

00BEKTOB B TCKCTOBBIC

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

HNurennexryanbHbIe
5 BO3MOKHOCTH
> COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB
O6061enHue u

2% CHCTEMATH3ALMS 3HAHU N bubnuoreka [JOK
1o TeMe « TeKCTOBbIE https://m.edsoo.ru/8al1635¢2
JIOKYMEHTBI»

7 ['paduyeckuii pegaxtop. bubnuotexa [JOK
PactpoBbie pucyHKH https://m.edsoo.ru/8a163874
Oneparun

73 pez[aI;THpOBaHH;{ bu6mmoreka [JOK

https://m.edsoo.ru/8a1639d2
rpadu4ecKux 0ObEKTOB
bubnunoreka [JOK

29 Bekropnas rpaduka https://m.edsoo.ru/8a163b30
O06o06mIeHne
cHUCTeMaTU3alus 3HaHUI

30 no teme «KomnbrorepHas bu6mmoreka [{JOK
rpaduka». [Ipopepounas https://m.edsoo.ru/8al6404e
pabora / Bcepoccuiickas
npoBepoyHas pabora
Pe3epBHbIii ypok.

O000meHue u
. bubnuorexa [JOK
31 cucTeMaTu3alys 3HaHuH /
. https://m.edsoo.ru/8a164828
Bceepoccuiickas
npoBepoyHas pabora
32 IToxroroBka but6mmoreka [JOK
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MYHBTHMGHHﬁHBIX
Mpe3eHTalUIA

https://m.edsoo.ru/8al1642c4

33

JlobaBneHue Ha craiiy
ayTMOBU3YaIIbHBIX
JIAHHBIX, AaHUMAlUU U
THITEPCCHLUTOK

bubmuorexa [JOK
https://m.edsoo.ru/8a164472

34

O060061menue u
CUCTEMAaTH3aLMS 3HAHU N
10 TeMe
«MynpTHMeIUIiHbIE
MPE3EHTALHI

bubmuorexa [JOK
https://m.edsoo.ru/8a164652

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbIe
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Heno3umnmonnsie u
1 MMO3UIIMOHHBIE CUCTEMBI 1 buGnnorexa [IOK
H https://m.edsoo.ru/8a1649¢0
CUMCIICHUS
5 PasBepHyTas Gpopma 3anucu 1 bubnuoreka [IOK
qucia https://m.edsoo.ru/8al64ba2
JIBonuHas cucteMa
CUHCJICHUSL. BuG 1OK
HOINOTEKA
3 A 1
pH(I)MeTHI{eCKHe orepattitt https://m.edsoo0.ru/8a164d96
B JBOMYHOM CHCTEME
CUMCJIICHUS
4 BocbmepuuHas cucrema 1 bubnuorexa [JOK
CUHCJICHUS https://m.eds00.1ru/8a165296
5 [HecTHaauarepuyuHas | bubnuoreka [IOK
CHUCTEeMa CUHCIICHUA https://m.edsoo.ru/8a16549¢
O0001enue u
6 cUcTeMAaTH3aIys 3HaHUH 110 1 bubmorexa LHOK
H https://m.edsoo.ru/8al6564c¢
TeMe «CUCTEMBI CUUCICHUSI
7 Jlornueckue BLICKa3bIBAaHUS 1 bubnnorexa [IOK
https://m.edsoo.ru/8al657fa
2 Jlornueckue onepanuu «u», 1 bubnnorexa [JOK
CKHTIN, «HE https://m.edsoo.ru/8al165b56
9 OnpeneneHre ICTUHHOCTH 1 bu6mmoreka [IOK
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https://m.edsoo.ru/8a164d96
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COCTaBHOI'O BbICKa3bIBaAHUA

https://m.edsoo.ru/8al165¢f0

10 TaOmuIel UICTUHHOCTH
bu6mmoreka [JOK
11 Jlornueckue 31€eMeHThI
https://m.edsoo.ru/8al65¢94
KonTponbhas pabota no
12 TeMe «DJIEMEHThI bubmmorexa [TOK
. https://m.edsoo.ru/8a178c38
MaTEeMaTUYECKOW JIOTUKI
13 [TonsiTue anropurMma. bubmuorexa [IOK
Hcnonuurenu alroputMoB https://m.edsoo.ru/8a17949¢
14 CaoiicTBa anropurma. bubnunorexa [JOK
Crioco0sI 3amucu anropurMa https://m.edsoo0.ru/8a179606
AnroputMuyecKas
15 KOHCTPYKIUS «CJIEIOBAHHE.
JInHenHbIN aropuT™
AnroputMuyecKas
16 KOHCTPYKIUS «BETBJICHUE):
MOJTHAS ¥ HETIONTHAs (DOPMBI
17 AnropurMuyeckas bubnuorexa [IOK
KOHCTPYKIHS «ITOBTOPEHUE) https://m.edsoo.ru/8al17998a
13 DopMabHOE UCIIOJIHEHHE bub6nuoreka [IOK
ajropurMa https://m.edsoo.ru/8al79aac
Pa3paboTka HEeCI0KHBIX
AJITOPUTMOB C
19 HCII0JIb30BaHUEM ITUKIIOB bubmuorexa [JOK
JUId yIpaBJICHUS https://m.edsoo.ru/8al79elc
dbopmanbHBIMU
WCTIOJTHUTEIISIMU
20 Pa3paboTka HeCI0KHBIX bubmnoreka [JOK
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AITOPUTMOB C
UCTIOJIb30BaHUEM ITUKIIOB U
BETBJICHUH ISl yTIPaBJICHUS
dbopMabHBIMU
UCTIOTHUTEISIMU

https://m.edsoo.ru/8al79¢lc

21

Brimonnenue aAJIrOpUTMOB

bu6mmoreka [IOK
https://m.edsoo.ru/8al7a06a

22

O000meHue u
cucTeMaTH3alys 3HaHUH 1o
Teme «VIcronHuTenu u
QITOPUTMBI.
AnropurMuyeckue
KOHCTPYKLIUN

bu6mmoreka [IOK
https://m.edsoo.ru/8al7al 8¢

23

SI3BIK MpOTPaMMHUPOBAHUS.
Cucrema
IporpaMMHUpOBaHUS

24

ITepemennsie. Oneparop
pUCBalBaHU

25

[IporpamMmmupoBanue
JIMHEHHBIX aJrOPUTMOB

26

Pa3pabotka nporpamm,
coJiepXkKalux onepaTop
BETBIICHUS

27

JnanoroBas otiaaka
porpamMm

28

uxki ¢ ycnoBueM

29

vk ¢ nepeMeHHON

bu6mmoreka [JOK
https://m.edsoo.ru/8al7ac4a
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https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a

30

O6paboTka CUMBOJIBHBIX
JTAHHBIX

bu6morexa [JOK
https://m.edsoo.ru/8al7ad6c¢

31

O060061meHue u
CHUCTeMaTU3alus 3HaHUH 110
TeMe «S3bIK
IPOTrPaMMHUPOBAHUS
[IpoBepounas padora /
Bcepoccutiickas
npoBepoyHas paborta

bu6mmorexa [JOK
https://m.edsoo.ru/8al7ae8e

32

Pe3epBHbIii ypoK.
0O000meHue n
CHUCTEMAaTH3als 3HaHUU U
YMEHHH 1O KypCy
nHpopmaTuku 8 Kiacca /
Bceepoccuiickas
npoBepoyHasi pabora

bu6mmorexa [{OK
https://m.edsoo.ru/8al7b456

33

AHanu3 anropuTMoB.
Omnpenenenre BO3MOXKHBIX
pe3yNbTaTOB PaOOTHI
alIropuTMa Mpu 3a1aHHOM
MHO>KECTBE BXOAHBIX
JAHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/8al7afa6

34

AHanu3 anropuTMoB.
Onpenenenrie BO3MOXHBIX
BXOJIHBIX JTQHHBIX,
MPUBOJIAILINX K JAHHOMY
pe3yJsibTaTy

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasubie | IlpakTuuyeckue Aara uupposbie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
I'moGanbHas ceTh
1 Hurepner. [P-agpeca 1 bubmorexa [IOK
pHeT. P https://m.edsoo.ru/8a17b578
y3J510B. bonbiine ganHbie
) HNndopmanmonnas 1 bubnuorexa LIOK
0e301acHOCTh https://m.edsoo.ru/8a17b690
Y4yeT nousarust 06
nH()OpPMAITMOHHON
0€30I1aCHOCTH IIPU
3 CO3/JaHUU KOMILJIEKCHBIX 1 bubmorexa [OK
A https://m.edsoo.ru/8al7b7be
UH(POPMALIMOHHBIX
00BEKTOB B BUJIC BEO-
CTpaHUIL
4 Bunbl 1esTenbHOCTH B ] bubnuorexa [JOK
cetu MuTepuer https://m.edsoo.ru/8a17b8e8
OO0adHbIe TEXHOJIOTHH.
5 Hcnonb3oBaHue OHIIANH- 1 but6mmoreka [IOK
odwuca 1y pa3pabOTKH https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
0O000meHue n
6 cHUCTeMaTH3alus 3HaHUI ] bubmuoreka [JOK

no Temam «I ' nobanpHas
cetb UHTEpHET U

https://m.edsoo.ru/8al7bb36
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cTpaTterun 0e30MacHOro
ITOBEJICHHS B HEID»,
«Pabota B
nH(OpMaAITMOHHOM
MIPOCTPAHCTBEY

Mogenu u
MOJICJIUPOBAHUE.
Knaccudukanum Mmoaenei

bubmuoreka [JOK
https://m.edsoo.ru/8al7be06

TabnuuyHbIe MOIEIN

bubmmoreka [JOK
https://m.edsoo.ru/8al7c04a

Pazpabotka
OTHOTAOJIMYHOI 0a3kl
nagaeIx. CocTaBiieHue
3ampocoB K 0asze JTaHHBIX

10

I'pad. Becosas matpuna
rpada. JlnuHa myTu Mexty
BepIIuHamMu rpada.
Brrancienue konmdecTna
IyTel B HallpaBIEHHOM
AIMKIIMYECKOM rpade

11

Hepeso. [Tepebop
BapHAHTOB C TIOMOIIBIO
nepeBa

12

MaremaTtnueckoe
MOJEIUPOBAHUE

bubmuorexa [JOK
https://m.edsoo.ru/8al17¢392

13

OTalbl KOMIIBIOTCPHOI'O
MOACIINPOBAHUA

but6mmoreka [IOK
https://m.edsoo.ru/8al7c4aa

14

O000meHue n

but6mmoreka [JOK
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https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa

CHUCTeMaTU3als 3HaHHI.
KoHnTtponbHas paboTa mo
Teme «MonenupoBaHue
KaK METO/I TO3HAHUS

https://m.edsoo.ru/8al7¢9¢8

PaszOuenune 3amaun Ha
nmoasanaun. CocraBieHue
QITOPUTMOB H ITPOTPAMM C

bu6mmoreka [IOK
15 HCIIOJIb30BAaHUEM
. https://m.edsoo.ru/8al7cb12
BETBJICHU, IUKIIOB U
BCIIOMOT'aTeJIbHBIX
aIrOPUTMOB
but6mmoreka [IOK
16
OHOMEPHBIC MACCHBb! https://m.edsoo.ru/8al7cc3e
17 Tunosble aIrOPUTMBI bubnuorexa [JOK
00paboTKH MacCHBOB https://m.edsoo.ru/8al7¢d60
18 CopTupoBka MaccuBa
19 O0paboTka moToka bu6nuoreka [IOK
JaHHBIX https://m.edsoo.ru/8al7d01c
O0001eHue n
CUCTeMaTH3alusl 3HAaHHH.
but6mmoreka [JOK
20 KontponbHas padoTa mo
https://m.edsoo.ru/8al7dlca
Tteme «Pa3paboTka
AJITOPUTMOB U MPOTPAMM))
)1 VYnpasnenue. Curnasn. bu6mmoreka [JOK
OOGpartHas CBs3b https://m.edsoo.ru/8al7d4d6
2 PobGoTtusupoBanHbie bubmuoreka [IOK
CHCTEMBI https://m.edsoo.ru/8al7d602
23 OJEeKTpOHHBIE TaOIMIIBI. bubnuorexa LIOK
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https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
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https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602

Tumel TaHHBIX B TYESHKaX
3JICKTPOHHOU TAOHIIBI

https://m.edsoo.ru/8al17d710

Penaxktuposanue u

bubnuorexa [JOK

24
dbopMaTupoBaHUE TAOIHII https://m.edsoo.ru/8al7d832
Bcerpoennsie pyHKIMM 1715
MOMCKa MakCUMyMa,
25 MHUHUMYMa, CYMMBbI U bubmorexa [OK
yMma, &y https://m.edso0.ru/8a17d990
CpEeIHero
apu(METHIECKOTO
CopTtupoBka u
26 bunbTpaIus 1aHHBIX B Bubmmorexa [IOK
At 1 https://m.edsoo.ru/8al17db70
BBIJICJIEHHOM JIHara3oHe
[TocTpoenue nuarpamMm u
27 r a(bEKOB B :meKTPOHHHx bubmorexa [IOK
p p https://m.edsoo.ru/8al7e08e
TadaIuIax
OTtHOCHUTENbHAS,
28 a0COIOTHAS ¥ CMEIIIaHHAs bubmorexa HOK
https://m.edsoo.ru/8al7e2b4
azpecanus
29 VY crioBHBIE BRIYMCIICHUS B bubmuoreka [JOK
DJIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al 7e6ba
10 O06paboTtka GompIIMX bubnuorexa [JOK
HaOOPOB JaHHBIX https://m.edsoo.ru/8al7e87¢
YucneHnoe
31 MO/JICIMPOBAHUE B bubmorexa HOK
AP https://m.edsoo.ru/8al7eaca
AJICKTPOHHBIX TAOJIUIIAX
O6o0meHue u
. bubnuorexa [JOK
32 CHUCTeMaTH3aIrs 3HAHUH

1o TeMe «JIEKTPOHHbIE

https://m.edsoo.ru/8al7ec3c
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https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c

TaOIHIIBD»
Ponb naopMannoHHBIX

13 TEXHOJIOTHI B Pa3BUTHUH 1 bu6mmoreka [JOK
3KOHOMHKH MHUPA, CTPAHBI, https://m.edsoo.ru/8al7ed54
peruoHa
PesepBHbIii ypOK.

34 O6o0menue u 1 bubnuoreka [JOK
cUCTEeMaTHu3aIus. https://m.edsoo.ru/8al 7ee6e
Hrorosoe noBropenue

OBUIEE KOJIMYECTBO 14
YACOB I10 [TIPOT'PAMME
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https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM

HNPOI'PAMMBI
7 KITACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOI IPOrpaMMbl OCHOBHOI'0 00111ero
NpoBepPsieMOro oBpazoBams
pe3yJibTarTa
1 ITo teme «IludpoBas rpaMOTHOCTHY
. [TosicHATh Ha TpUMepax CMBICI MOHATHH «WH(pOpMaLU», «MHOOPMALIMOHHBIN Tpoleccy, «o0paboTka MHMOpMaLIUN,
' «XpaHeHHe HHPOPMALIUNY, «IIepeaada HHHpopMaIumy
- [TpuBOAUTH IPUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHHS U Nepenadn MH(OpMaIiK, CpaBHUBATh UX KOJUYECTBEHHbIC
' XapaKTePUCTHKU
13 [Tonydatp ¥ UCIIOJIB30BATh UH(POPMALIMIO O XapAKTEPUCTUKAX MEPCOHATILHOTO KOMIIBIOTEPA U €70 OCHOBHBIX 3JIEMEHTaX
' (mpoueccop, onepaTUBHAs NaMsATh, JOJTOBPEMEHHAs aMsITh, yCTPOMCTBAa BBOIa-BbIBO/A)
1.4 CoOTHOCHUTH XapaKTEPUCTUKN KOMIIBIOTEPA € 3aJa4aMHU, PEIIAEMBIMHU C €70 IIOMOILBIO
Ls OpueHTHPOBATbCA B HEPAPXUUECKON CTPYKType (haillIoBOM CHCTEMBI (3alHChIBATh MONMHOE UMs (Qaiina (karanora), myTh
' K (haiiiry (KaTaiory) 1o UMeroIeMycs OMMCAaHUIO (PaiIoBOM CTPYKTYPBI HEKOTOPOTO WHPOPMAIIMOHHOTO HOCHTEIIS)
PaGorats ¢ (aiiioBoii CUCTEMON TEPCOHAIBLHOTO KOMITBIOTEpA C HCIOJb30BaHWEM Tpaduueckoro uHTepdeiica:
1.6 co3/1aBaTh (KOMHUPOBaTh, EpEeMeNIaTh, IEPEUMEHOBBIBATh, YIAISITh U apXUBUPOBATh (Daiiibl M KaTajaoru, UCIOIb30BATh
AHTUBHUPYCHYIO IPOTPAMMY)
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Uckate naopmanuro B MTHTEpHETE (B TOM YHCIIE TIO KJITFOYEBBIM CIIOBAM, TTO0 H300PaKEHHUIO), KPUTHUECKA OTHOCUTHCS K

1.7 HalZieHHOW WH(pOpPMallMK, OCO3HAaBaTh OMACHOCTh [UIsl JIMYHOCTH W OOIIECTBAa pPacIpOCTpaHEHHs] BPEIOHOCHOM
“H(pOpMaIKU, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
1.8 [ToHnMaTh CTPYKTYpPY aJpecoB BeO-pecypcoB
1.9 Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIUI
Cobmonath TpeOoBaHMs 0€30MACHON IKCIUTyaTallid TEXHUYECKUX CPEACTB MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX
1.10 TEXHOJIOTHI, COONIOAaTh CETEBOM ATHUKET, 0a30BbIe HOPMBI HMH(POPMAIMOHHON JTHUKU M TMpaBa NpU padoTe ¢
MIPUIIOKEHUSMHU Ha JIF0OBIX ycTpoiicTBax U B IHTepHETe, BEIOUpaTh Oe30MacHbIe CTPATErH MOBEACHUS B CETH
1 [IpumensTh MeTOABl TPOGUIAKTUKA HETaTUBHOTO BIUSHUS CPEICTB HH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
' TEXHOJIOTHI Ha 3I0pOBbE MOJIb30BATEINS
2 ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKIDY
1 KomupoBaTe W JeKOAMPOBATH COOOINEHHWS 110 3aJlaHHBIM TIpaBHUJaM, JEMOHCTPUPOBATh TIOHMMAaHUE OCHOBHBIX
' MPUHIIMIIOB KOAUPOBAHUS HHPOPMAIIMK Pa3INUHON MPUpPOb! (TEKCTOBOM, rpapuecKoi, ayauo-)
’) CpaBHuBaTh JIMHBI COOOUICHHM, 3alMCAHHBIX B pa3IUYHbIX ajdaBuUTax, OMNEPUPOBATH EIUHHUIIAMH H3MEpPEHUs
. nH(OPMAIIMOHHOTO 00BEMA M CKOPOCTHU TIEpeIavun JaHHBIX
2.3 OrneHuBaTh ¥ CPAaBHUBATH pa3Mephbl TEKCTOBBIX, TpadUUIeCKUX, 3BYKOBBIX (haiiioB 1 Buaeodaiinos
3 [To reme «HpOpMAITMOHHBIE TEXHOIOTUN
31 [IpencraBnsaTh pe3yabTaThl CBOEH MEATENBHOCTH B BHJIE CTPYKTYPHUPOBAHHBIX WILTIOCTPHUPOBAHHBIX JOKYMEHTOB,
' MYJbTUMEAUNHBIX IPE3CHTAUN
8 KJIACC
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Koxa

HpOBepHeMble NMPEAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1 06p33OBaTeJ'II)HOﬁ nporpaMmbl OCHOBHOI'O

NpoBepsieMoro
o011ero oopazoBaHus
pe3yJibTaTa

1 ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKIDY

1.1 [TosicHAT, Ha pUMepax pa3anuydus MEXAy MO3UIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMAMH CUUCIICHUS

1o 3anuceiBaTh M cpaBHHUBaTh Lenble yuciaa oT 0 g0 1024 B pa3iauyHBIX MO3UIMOHHBIX CHUCTEMax CUYHUCIEHHs (C
' OCHOBaHUSIMHU 2, 8, 16), BHIIIOIHATH apU(PMETUUECKUE OTIepallii HaJl HUIMH

1.3 PackpbiBaTh CMBICII TOHSTHH «BBICKa3bIBAaHUE), «JIOTUUECKAS ONEPALIN», «JIOTMUYECKOE BBIPAKEHHUE»

3anuchIiBaTh JOTMYECKHE BBIPAXKEHUS C HMCIOJIb30BAHUEM JAU3BIOHKLNM, KOHBIOHKLUUU U OTPULIAHUS, ONPEHEIAThH
1.4 UCTUHHOCTh JIOTMYECKMX BBIPAQXKEHUH, €CIM WM3BECTHbI 3HAUEHHMs] MCTUHHOCTH BXOJALIMX B HEro IEPEMEHHBIX,
CTPOUTH TAOJIHUIIBI UCTUHHOCTH JIJIs IOTHUECKUX BBIPAXKEHUH

2 ITo TeMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

1 PackppiBaTh CMBICI TIOHATUH  «UCIOJHUTENDB», «AJITOPUTM», «IIPOTrpaMMa», IIOHUMAas pa3HULY MEXAY
' yHoTpeOIeHeM 3TUX TEPMUHOB B OOBIICHHOM pedH U B HH(OpMAaTHKe

2.2 OnuceIBaTh aITOPUTM PELICHUS 334a4U Pa3InYHBIMU CIOCOOAMHU, B TOM YHCIIE B BUE OJIOK-CXEMBbI

53 CocTaBnsTh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOXKHBIE AJIFOPUTMblI C UCIOJIb30BAHUEM BETBICHUU U
' LIUKJIOB JJIs1 YIPaBJI€HUs UCTIOIHUTEI MU

Y Hcnonb30BaTh KOHCTAHTHI M NEPEMEHHBIE PA3JIUYHBIX THUIIOB (YMCIIOBBIX, JIOTMYECKHX, CHMBOJIBHBIX), a TaKKe
' CoJIeprKallie UX BbIpaXKEHUs, UCIIOJIb30BaTh ONEPATOP MPUCBAUBAHUS

2.5 Hcnonb30Bath npu pazpaboTKe MPpOrpamMM JOrHYeCKHe 3HaYeHHUs, OTIEPAIlUH U BBIPAKEHUS ¢ HUMH

26 AHanu3upoBaTh MPEII0KEHHBIEC AITOPUTMBI, B TOM YHUCJIE ONPEAEIIATh, KAKME PE3YJIbTaThl BOZMOXKHBI IIPH 33 JaHHOM

MHOXECTBE HCXOJHBIX 3HAYCHWI
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Co31aBath M OTJIAXKUBATh MPOTPAMMBI Ha OJTHOM M3 A3BIKOB nporpammuposanus (Python, C++, [1ackains, Java, C#,

HIkonbHBIH ANTOPUTMHUECKUN SI3BIK), peanu3yoliue HECIOKHbIE alropuTMbl 0OpabOTKM YHCIOBBIX IAHHBIX C

27 WCII0JIb30BAaHUEM IIUKIIOB M BETBJICHHI, B TOM YHUCJIE PEAM3YIOIIUE MPOBEPKY JIETUMOCTH OJHOTO IEJIOT0 Yucia Ha
Jpyroe, MPOBEepKY HATYPaJIIbHOTO YKCiIa Ha IPOCTOTY, BbIAENIEeHUs UG U3 HATypaJIbHOTO YHCIIa
9 KITACCA
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOTO
HPOBEPHEMOTO o01ero oo0pazoBaHus
pe3yJbTara
1 [To Treme «IludpoBas rpaMOTHOCTH
Hcnonb30BaTh COBpEMEHHBIE WHTEPHET-CEPBUCH (B TOM 4YHCJIE KOMMYHHUKAIIMOHHBIE CEPBUCHI, OO0JIAYHBIC
1.1 XpaHWINIIA JAHHBIX, OHJIAHH-TIPOrPaMMbI (TEKCTOBBIE M TpaUUeCKue peaaKkTOPhl, Cpebl pa3paboTKU) B y4eOHOH 1
[MOBCEHEBHOW IESITEIBHOCTH
- [IpuBOIUTE TpUMEpHl HUCHOIB30BAaHUS TEOMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHCOB TOCYAAapCTBEHHBIX YCIYT,
' oOpa3oBartenbHbBIX cepBHCOB MIHTEpHETa B YUEOHOW 1 TOBCETHEBHOMN ACATEIHHOCTH
Hcnonw30BaTh pa3nuyHble CPEJACTBAa 3alIUTHl OT BPEIOHOCHOTO TPOTPAMMHOTO OOECICUeHUs, 3allUIIaATh
MEePCOHANBbHYI0 WH(POPMAIIMIO OT HECAaHKIIMOHHPOBAHHOTO JOCTYMA W €ro MOCIEACTBUHN (pa3riallieHus], MOJIMEHBI,
1.3 yTpaThl JaHHBIX) C YIETOM OCHOBHBIX TEXHOJOTHYECKUX M COLUATBHO-TICUXOJOTUYECKUX ACIEKTOB MCIOIH30BAHUS
cetn MHTepHeT (ceTeBass aHOHUMHOCTb, IU(GPOBON cliell, ayTeHTMYHOCTh CYOBEKTOB M PECypcoB, OMAcCHOCTh
BpPEOHOCHOT'O KO/1a)
14 Pacnio3naBaTh MOMBITKA W TPEAYNPEXKIATh BOBICUCHHUE CEOSI U OKPYKAIOIMINX B JECTPYKTHUBHBIE U KPUMHHAIbHBIC

(hopMBI ceTeBOl aKTUBHOCTH (B TOM YHCJIe KHOSPOYJIITUHT, (PUIITHHT)
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ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKIDY

PaCKpBIBaTB CMBICJT MOHSITHH «MOIACIb», «KMOACIIMPOBAHUC), ONIPCACIATE BUABI MOILCJICFI, OLCHUBATh aACKBATHOCTH

= MOJIETI MOJIEIIUPYEMOMY OOBEKTY U LIEISIM MOJCIUPOBAHMUS
55 Hcnonb3oBath rpadsl U AepeBbs sl MOJCIUPOBAHUS CHCTEM CETEBOM M HMEpapXUUeCKOW CTPYKTYpbI, HAXOAUTh
' KpaTyaiimuii myTh B rpage
3 [To TeMe «ANTOPUTMBI ¥ POTPAMMHUPOBAHUEH
31 Pa30buBath 3a7aun Ha MOJ3aJa4U, COCTABIISTH, BBINOJHATh BPYYHYIO U Ha KOMIIBIOTEPE HECJIOXKHBIC allTOPUTMBI C
' WCIIOJIb30BAHUEM BETBJICHUH, IIMKJIOB M BCIOMOTATEIBHBIX aITOPUTMOB JIJIsl YIIPABJICHUS HCTIOTHUTEISIMU
CocTaBndTh U OTJI@XKHUBATh IPOrPaMMbl, pEAJU3YIOLIUME TUIIOBBIE AJITOPUTMBI  OOpAaOOTKM  YHMCIIOBBIX
15 MOCIIE0BATEILHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAcCCHUBOB (TIOMCK MaKCUMYMOB, MUHHMYMOB, CYMMBbI HIIU
' KOJIMYECTBA JIEMEHTOB C 33JaHHBIMH CBOIMCTBaMH) Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, llIkonbHBIH ANTOpUTMUYECKUN SI3BIK)
4 ITo Teme «MHpOpMAIMIOHHBIE TEXHOIOTUM
41 BriOupath crioco0 mpencTaBiieHHs] TaHHBIX B COOTBETCTBUH C TOCTABJICHHOW 3a1aueid (TaOJUIbl, CXeMbl, Tpaduku,
' JarpamMmbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJCTB 00paOOTKH TaHHBIX
42 Hcnonb30Bath 31MEKTPOHHBIC TaOIHIIBI Isi 00pabOTKH, aHAIHM3a U BU3yalu3allii YUCIOBBIX JTAHHBIX, B TOM YHCIIE C
' BbIJIEJICHUEM JlMana3oHa TaOIUIIbl U YIOPSAA0YMBAaHUEM (COPTUPOBKOI) €r0 3JIEMEHTOB
Co3naBaTh UM NPUMEHSATh B 3JEKTPOHHBIX Tabmuuax (opMysbl JUisl pacy€TOB C HCIHOJIb30BAaHUEM BCTPOEHHBIX
43 apudmernyeckux (GyHKUUNA (CyMMHUpOBaHHE M TMOACYET 3HAUEHUH, OTBEYANOIIMX 3a/laHHOMY YCIOBHIO, CpeIHEee
' apudmeTnyeckoe, MOMCK MaKCHMaJIbHOIO U MUHUMAJIBHOIO 3HAYEHUs ), aOCOTIOTHOM, OTHOCUTENIbHOM, CMEIIaHHON
azpecaluu
4.4 Hcnonb30BaTh AJIEKTPOHHBIE TAaOMMIBI A YHMCICHHOTO MOJETUPOBAaHUS B MPOCTBIX 3aJadaX U3 Pa3HbIX
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MpeAMETHBIX obacTen
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Koxa

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

[{udposast rpaMOTHOCTH

1.1

KomnpioTep — yHUBEpCaIbHOE BBIUMCIUTEIBLHOE YCTPOUCTBO, paboTaromiee mo mporpaMmme. THITbI KOMIIBIOTEPOB: MEPCOHATbHbBIE
KOMITBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEepKOMIbIOTepbl. MoOuIbHbIE ycTpoiicTBa. TexHuka 0e30MacHOCTH W TIpaBUIiIa

paboTHl HA KOMITBIOTEPE

1.2

OcHoBHBIE KOMITIOHEHTHI KOMIIbIOTEpPA M MX HazHaueHue. [Ipomeccop. OnepaTuBHas U AOJITOBPEMEHHAs MaMsTh. Y CTpPOHCTBA

BBOJa WU BbIBOJA. CCHCOpHBIﬁ BBOJ, AATYUKHU MOOHUJIBHBIX YCTpOﬁCTB, cpeacTBa 6I/IOMCTpI/ILIeCKOI7I ayTCHTI/I(pI/IKaI_II/II/I

1.3

Hcropuss pa3BUTUS KOMIBIOTEPOB M HporpaMMHoro obGecrneuyeHus. [loxoneHuss kommbioTepoB. COBpeMEHHBbIE TEHACHIUH
pa3zButug KommbioTepoB. CynepkommnbioTepbl. IlapamiensHble BbhlunciieHus. [lepconanbblil koMmbroTep. Ilporeccop u ero
XapaKTepUCTUKH (TAaKTOBas 4acToTa, pa3pagHOCTh). OnepaTHBHas MaMsATh. JlonroBpeMeHHas MaMATh. YCTpPOMCTBa BBOJA U
BbIBosla. OOBEM XpaHMMBIX JaHHBIX (ONepaTHBHAs NaMATh KOMIIbIOTEpa, KECTKUA IUCK U TBEPAOTEIbHBIA HAKOIUTEIb,

IIOCTOsAHHAA IaMATh CMapT(l)OHa) " CKOPOCTH JOCTYIIA AJId pa3JIMYHbIX BUJOB HOCHTEIeH

1.4

[TporpamMHoe obecnieueHne komnbroTepa. [IpukiagHoe nporpamMmmHoe obecrniedyeHne. CUCTEMHOE MPOrpaMMHOE oOecreueHHe.
Cuctemsl mporpammupoBanus. [lpaBoBas oxpaHa TporpaMM M JaHHBIX. becruraTHeie W yCIIOBHO-OECIUIATHBIE HPOTPAMMBI.

CBo0Oo1HOE TTpOrpaMMHOE OOecTieueHne

1.5

@aiinel ¥ nanku (katayor). Tunsl daino. CBoicTBa (aiioB. XapakTepHbie pa3Mephl (AIOB pa3IMUHBIX THUIOB (CTpaHUIIA

TEKCTa, JIEKTPOHHAsI KHUTA, (hoTorpadus, 3aMCh ECHH, BUACOKIIHUII, IIOJTHOMETPAXKHBIN (PHIIBEM)
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1.6 [Tpuntmns! mocTpoeHus ¢aitnossix cucteM. [lonmHoe nms daiina (manku, karanora). [TyTe k ¢aiury (manke, Katauory)
17 DaiinoBsiii MeHeKep. PaboTa ¢ daitiaMu 1 mankaMu (KaTajxoramu): CO37aHue, KOIMPOBaHUE, TIEpEeMEICHIE, IEPCUMEHOBAHUE U
' ynanenue Qaiino u nanok (karanoron). [Touck ¢aitnos cpeacTBamu oneparioHHON CUCTEMBI
1.8 ApxuBanus naHHbiX. Mcnosib30BaHre IporpaMM-apXruBaTOPOB
1.9 KoMnbroTepHsle BUPYCHI U IpYTUe€ BPEAOHOCHBIE MPOrpaMMsbl. [IporpamMmel 1715 3a1MTEl OT BUPYCOB
O6benuHenne kKoMmbiOTEPoB B ceTb. Ceth MHTepHeT. Beb-cTpanuna, BeO-caiit. CTpykTypa aapecoB BebO-pecypcoB. bpaysep.
1.10 [TouckoBble cuctemsl. Ilonck MHPOpPMALUU IO KIHOYEBHIM CJIOBAaM U MO H300pakeHUto. JlOCTOBEpPHOCTH HMH(OpMaLUH,
nosrydeHHou u3 Marepuera
1.11 CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKAIUI
12 CereBoii 3THKET, 0a30BbIe HOPMBI MH()OPMAITMOHHOW 3TUKHU U TpaBa mpu padore B cetu MuTepHer. CTpaternu 0e30macHOro
' noseneHus B IHTepHere
2 Teopernueckre 0OCHOBBI HTHHOPMATHKN
51 Wudopmanus — OJHO W3 OCHOBHBIX IOHSTHI COBpeMeHHOW Hayku. MHQopmaius kak cBeleHUs, NpeJHa3HAUYECHHbIE IS
' BOCTIPHSITHS YE€TIOBEKOM, U MH(POPMAIUS KaK JaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHON CHCTEMOM
25 JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH ONMUCAHUS HENPEPBIBHBIX OOBEKTOB M IPOLIECCOB C MOMOUIbIO JUCKPETHBIX IaHHBIX.
' HNHupopmaninoHHble IPOIECCHl — MIPOLECCHI, CBA3AHHBIE C XpaHEHUEM, IpeoOpa30BaHUEM U Nepeladeil JTaHHBIX
CumBon. Andasut. MomHocTs andasuta. PazHooOpasue s3bikoB 1 andaButoB. EcrecTBeHHBIE M (OpMabHBIE S3bIKH. AsdaBuT
53 TEKCTOB Ha pPYCCKOM s3bIKe. J[BonuHblii andaBut. KonndyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHALMM) (hUKCHpPOBaHHOMN
' JUIMHBI B ABOMYHOM ajidasure. [IpeodpazoBanue aro6oro andasuta K ABOUYHOMY. KomuuecTBO pa3inyHbIX CIIOB (UKCHPOBAHHOM
JUIMHBI B ani(haBUTE ONpeAeaEHHON MOIHOCTH
24 KonupoBanue cuMBOJIOB OIHOTO andaBuTa ¢ MOMOIIBIO KOAOBBIX CJIOB B ApyroM andasure, KoAaoBas TabIuLa, 1eKOIUPOBaHHUE
2.5 JBonunsIii ko [IpecTaBienne TaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM alipaBUTE
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NudopmanmnonHeiii 00bEM JTaHHBIX. BUT — MHHMManbHas €IUHUIA KOJIWYECTBA WH(DOpMANWKM — JBOWYHBIA pas3psn. baiir,

26 KUJI00alT, MerabamT, ruradaiT
2.7 CkopocTb nepenayu JaHHbIX. EqUHUIBI CKOPOCTH Nepeiayu NaHHbIX. VMckaxkeHune nHbopMaluu npu nepegade
KomupoBanue tekctoB. PaBHOoMepHbIil kon. HepaBHOoMepHbIit kon. Komuposka ASCII. BoceMuOutHbie konupoBku. IlonsiTHe 0
2.8 kogupoBkax UNICODE. JlekonupoBanue cOOOIIEHU C HWCHOJIB30BAaHMEM pPaBHOMEPHOTO U HEPaBHOMEPHOrO KOJa.
NudopmannonHblii 006EM TeKcTa
20 O61ee npencrasienre o MUGPOBOM MPECTABICHUN ayJUOBU3YalbHBIX M IPYTHMX HEMpEepbIBHBIX AaHHbIX. KoaupoBaHue LBeTa.
. L[BeToBbie Moenu. Mozaens RGB. I'myOuna koauposanus. [Tanurpa
510 PactpoBoe u BekTOpHOE npeacTaBineHne nzodpaxenuid. [Tukcens. Onenka nHGopMaMOHHOTO 00bEMA rpadUUecKuX TaHHBIX AJIs
' pacTpoBOTo U300paKEHUs
511 KomupoBanue 3Byka. PaspsaHocts M yactota auckperusauuu. KommuecTBo kaHanoB 3anucu. OlleHKa KOJMYECTBEHHBIX
' MapaMeTpoB, CBA3AHHBIX C MIPEICTABICHUEM U XpaHEHUEM 3BYKOBBIX (ailioB
3 NudopmanimoHHbIe TEXHOIOTHU
3.1 TexkcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE 3JI€eMEHTHI (CTpaHMI1Ia, ab3all, CTpOKa, CII0BO, CHMBO)
3.2 TexcToBBIN poLECCOP — MHCTPYMEHT CO3aHMsl, pelakTUpoBaHus U (popmaTtupoBanus TeKcToB. [IpaBuna Habopa Tekcra
PenaktupoBanmne tekcra. CpoiictBa cumBosioB. pudt. Tuner mpudrtoB (pyOsieHble, ¢ 3ace€YKaMH, MOHOIIUPUHHBIC).
33 [MonyxupHoe u KypcuBHOe HauepTanue. CBONCTBA ab3aleB: IpaHUIlbl, a03allHBI OTCTYI, HUHTEpBaJ, BeipaBHUBaHUE. CTUiIEeBOE
dbopmaTupoBaHue
34 CrpykTypupoBanue nH(pOpMAIMK C IIOMONIBIO CIUCKOB U Tabnui. MHoroypoBHeBble criucku. JloOaBieHue Tabauil B TEKCTOBBIE
' JIOKYMEHTBI
35 BceraBka m3o0pakeHHld B TEKCTOBbIE JOKyMEeHTHL. OOTekaHHe H300pakeHHUH TEKCTOM. BkiioueHHe B TEKCTOBBIH JOKYMEHT

nrarpaMm 1 Gopmyn
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3.6 [TapameTpsl cTpaHullpl, Hymepanus ctpanuil. Jlo6aBieHne B JOKyMEHT KOJIOHTUTYJIOB, CCBITOK
37 [IpoBepka mpaBonucanus. PaccranoBka mnepeHocoB. ['onocoBoil BBOA Tekcta. ONTHYECKOE paclio3HABaHUE TEKCTA.
' Komnsrorepnsiit nepeso. Vcnonb3oBanue cepBrcoB ceTu MIHTepHET [ist 00pabOTKH TeKcTa
3.8 3HaKOMCTBO C TpaduueckuMu penaktopamu. PactpoBsie pucyHku. Mcnonbp3oBanue rpaguaecKux MPUMHTHBOB
19 Onepanyu perakTUpoBaHus rpaguyeckux 00bEKTOB, B TOM uuciie HU(ppoBbIX (oTorpaduil: n3MeHeHne pazmepa, o0peska, moBopoT,
' oTpakeHue, pabota ¢ 001acTaMH (BbLIEICHNE, KOMMPOBaHHUE, 3aJIMBKA LIBETOM), KOPPEKIIUS LBETA, IPKOCTH U KOHTPACTHOCTH
310 Bextopnas rpaduka. Coznanue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CPEACTBAMH TEKCTOBOTO MpOIleccopa WK APYTUX IporpamMm
' (mpunoxenuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
T [MonroroBka MynpTHMEOUIHBIX mpe3eHTanui. Cnaiin. [loGaBienue Ha ciaii Tekcrta u mM3o0paxeHuid. Pabora ¢ HECKOIBKUMHU
' ciaaugaMu
3.12 JlobGaBiieHre Ha claij ayIMOBU3YaJIbHBIX TJaHHBIX. AHUMAIMS. [ UTIepCChUIKN
8 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 TeopeTnueckne 0CHOBBI HHPOPMATUKHU
1 Heno3unuonHele ¥ mo3ulMoOHHbIE cUcTeMbl cuncieHus. Andasur. OcHoBanue. Pa3sépuyras dbopma 3anucu yncna. IlepeBoa B
' JECSTUUHYIO CUCTEMY YHCEJ, 3alIMCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JlBonuHas cucrema cuucieHus. llepeBox nensix umcen B mpenenax or 0 go 1024 B JBOMUYHYIO CUCTEMY CUMCIICHUS.
1.3 BoceMepuunas cucrema cuucienud. [lepeBon ymucen u3 BOCBMEPHUYHOW CUCTEMBI B JBOMYHYK) U JIECSITUYHYIO CHCTEMBI U
obparHo. IllectHamnmarepuuHast cucremMa cuMcieHus. [lepeBox umcen W3 IIECTHAAUATEPUYHOW CHUCTEMBI B JIBOMYHYIO,
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BOCBMEPUYHYIO U JIECITUUHYIO CUCTEMbI U 00paTHO

1.4 ApudmeTndeckne onepanyy B IBOUIHON CUCTEME CUUCIICHUS
Jlormueckue BbICKa3blBaHUA. Jlornueckue 3HauY€HUs BBICKA3bIBAaHUN. DJIEMEHTApHBIE U COCTABHBIE BbICKa3bIBaHMs. Jlornueckue
s omnepanun: «u» (KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHHUE), «HIW» (IU3BIOHKITUS, JIOTHYECKOE CIIOKEHHUE), «HEe» (JIOTHYEeCKOe
. orpunanue). Ilpuopurer normueckux onepauuid. OnpeneneHUe HCTUHHOCTU COCTaBHOIO BBICKA3bIBAHUS IPU M3BECTHBIX
3HAYEHUAX HCTUHHOCTU BXOJSIIMX B HETO DJIEMEHTAPHBIX BBICKa3bIBaHUI
1.6 Jlornueckue BelpaxkeHus. [IpaBuiia 3anvcu Joruyeckux BoipaxeHui. [locTpoeHne Tabnui HCTUHHOCTH JIOTHUECKUX BBIPAYKEHUN
1.7 Jlormueckue 31€MeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMIIbIOTEPA
2 ANTOpUTMBI U IPOrPAMMUPOBAHKE
2.1 [Tonstue anropurMa. McnoaHurenu anropuTMoB. AJITOpUTM Kak IJIaH YIPABJICHUS UCIIOJHUTEIEM
2.2 CaoiictBa anropurMa. CriocoObl 3aIIMCH aNTOPUTMA (CJIOBECHBIN, B BUJIE OJIOK-CXEMBI, IIPOrpaMma)
AnropurMmuyeckue KOHCTpyKuuu. KoHeTpykumst «cinepoBaHue». JInHedHbld  anroput™. OrpaHUYEHHOCTb JIMHEHHBIX
23 QJITOPUTMOB: HEBO3MOXKHOCTb MPEAYCMOTPETh 3aBUCHUMOCTH MOCIEAOBATEIBHOCTH BBIMNOIHAEMBIX ACHCTBUIA OT HCXOAHBIX
JAHHBIX
4 KoHcTpykuusi «BeTBI€HUE»: NMOJHAS U HenojHas (opMbl. BeiloiHeHHe W HEBBINOJHEHHUE YCIOBUS (MCTMHHOCTh M JIO)KHOCTb
' BbICKa3bIBaHus). [IpocThie U coCcTaBHbBIE YCIOBUS
2.5 KoHcTpykuys «IOBTOpEHHE»: LIUKIIBI C 3a/1aHHBIM YHCJIOM IOBTOPEHUM, C YCIOBUEM BBHIIIOJHEHUS, C IEPEMEHHOM 1IMKIIa
Pazpabotka st pOpMaIbHOTO MCIIOTHHUTENS AITOPUTMA, MIPUBOISIIETO K TpeOyeMOMy pe3yibTaTy NMpU KOHKPETHBIX MCXOHBIX
2.6 naHHbIX. Pa3pa®oTka HECIOXKHBIX AJITOPUTMOB C HCHOJIb30BAHHMEM IUKIOB M BETBICHHH A ympaBieHUs (HopMalbHBIMU
WCTIOJTHUTENSAMU. BBINOTHEHNE aNropuTMOB BPYUYHYIO M Ha KoMIibioTepe. CHHTaKCHYECKHe U JIorThdeckue omunOku. OTKas3bl
. S3pik mporpammupoBanus (Python, C++, Java, C#, LlkonbHenii Anroputmuueckuii S3pik). Cucrema HporpaMMUpPOBAHHS:

PEeAAKTOp TEKCTa MPOrpaMM, TPAHCISATOP, OTJIATUUK
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2.8 [Tepemennas: tun, umsi, 3HaueHue. Llenpie, BelecTBeHHbIE M CUMBOJILHBIC TIEPEMEHHBIE
29 Omneparop npucBauBanus. ApudMeTHuecKkne BBIPAKCHHUS W TOPSJOK WX BbUMCICHHS. Onepanuud ¢ EIbIMH  YHCIAMH:
' LEJI0YHUCIIEHHOE JIEJIEHNe, OCTAaTOK OT aeneHus. [IpoBepka qeIMMOCTH OAHOTO IEJNOT0 YHucia Ha JPyroe
510 BerBnenusi. CoctaBHble yCNOBHS (3alHUCh JIOTUYECKUX BBIPAXKEHHUH Ha M3y4aeMOM s3bIKe IporpammupoBanus). Haxoxnenue
' MHUHMMYMAa U MaKCUMyMa U3 JIBYX, TPEX U YETHIPEX uncell. PereHue KBajpaTHOTO ypaBHEHUS, UMEIOIIEr0 BEIIEeCTBEHHbIE KOPHU
511 JlnanoroBasi oTjiajka MPOrpaMM: MOIIATOBOE BBITIONHEHUE, MPOCMOTP 3HAYCHUN BEIMYWH, OTJIAJOYHBIA BBIBOJI, BHIOOP TOYKHU
' OCTaHOBA
512 Huxn ¢ ycnoBueM. Anroput™ EBKiuaa s HaX0xkACHHUS HaUOOJIbIIEro O0IIeTo JSUTEN IBYX HATypallbHbIX uncell. Pazouenue
' 3aMMcy HATYPaJIbHOTO YKCTa B MO3UIIMOHHON CUCTEME C OCHOBAaHHWEM, MEHBIIIUM WK paBHBIM 10, Ha OTAETbHBIC UGB PHI
513 Hukn ¢ mepeMeHHON. AJNTOPUTMBI IPOBEPKH JIETMMOCTH OJHOTO IEJIOr0 YHCla Ha JPyroe, MpOBEpPKU HATYpPaJIbHOTO YHCIa Ha
' MPOCTOTY
514 O0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJILHBIC (CTPOKOBBIC) MepeMeHHbIe. [locuMBobHAsE 00paboTka cTpok. [1oacuéT yacTOThI
' MOSIBJICHUSI CHMBOJIA B CTpoKe. BeTpoennblie pyHkumu a1 00paboTKu CTPOK
515 OmnpeneneHre BO3MOXKHBIX Pe3yJbTaTOB pabOThl aNropuTMa IpH 3aJaHHOM MHOXKECTBE BXOJHBIX [aHHBIX, OIpeaeeHHe
' BO3MOJKHBIX BXOJHBIX JaHHBIX, IPUBOJAAIIUX K JAHHOMY PE3yIbTaTy
9 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 [{udpoasi rpaMOTHOCTH

1.1

I'mobanbhast cerp WutepHer. [P-aapeca y3moB. CereBoe XpaHEHHE TaHHBIX. MeETOIbI WHAMBHIYATHHOTO M KOJUICKTHBHOTO

PasMCIICHUA HOBOI I/IH(bOpMaI_[I/II/I B I/IHTepHeTe. bonwmme JaHHBIC (I/IHTepHeT-I[aHHBIe, B 4aCTHOCTH JaHHBIC COLIMAJIbHBIX CeTeﬁ)
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1.2

[Tonsatne 06 mHpOpPMAIMOHHON 0€30MaCHOCTH. YTPO3bl MHPOPMALMOHHOW O€30MacHOCTH MpHU paboTe B TIO0ATBHOW CETH U
MeToJbl MpoTUBOACHCTBUs uM. [IpaBuia OezomacHol ayTeHTHGHKaluH. 3ammra JTUYHOW WH(MopMarmu B ceTn HHTEepHeT.
Bbe3zonacuele ctpaternu noseaenus B cetu MaTtepuert. [Ipenynpexaenne BOBICUEHUS B IECTPYKTHBHbBIE U KPUMUHAIBHBIE (DOPMBI

CETEeBOM aKTUBHOCTH (KHOEpOYJLTUHT, (PUIIUHT U ApyTHE POPMBI)

1.3

Bunsl nesrensHoctu B MHTepHeTe. VHTEpHET-CepBUCHI: KOMMYHHUKALIMOHHBIE CEPBHCHI (IIOYTOBAs CIyxk0a, BUAECO-KOH(pEPEHII-
CBSI3b W JIpyTHE), CIPaBOYHBIC CIIy>KOBI (KapThl, pacmucaHUsi ¥ JApYyrHe), IMOUCKOBBIE CIYXObI, CIyXObl OOHOBJICHHUS
IIpOrpaMMHOro o0ecrieueHus U apyrue ciayxObl. CepBUCH TocyJapCTBEHHbIX yciyr. O6sadyHble XpaHuauina JaHHbIX. CpeacTsa
COBMECTHOH pa3pabOTKH JOKYMEHTOB (OHIaH-0QuCH). [IporpammHoe oOecrieueHne Kak BeO-CepBUC: OHIIAHOBBIC TEKCTOBBIC H

rpaguvecKrue peaaKkTopbl, Cpe/Ibl pa3padOTKU MporpaMm

Teopetnueckre 0CHOBbI UH(POPMATUKHI

2.1

Mopnens. 3amaum, pemnraeMmble ¢ MoMoIIbl0 MojenupoBaHus. Kiaccuduxanum Moneneil. MarepuanbHble (HaTypHblE) U
uHpopMalMOHHbIE Mojenu. HemnpepbplBHbIE W JAUCKpeTHble Mojenu. Mmurtanuonusle moxaenu. Wrposeie Monenu. OueHka

COOTBETCTBUS MOJEIIN MOJECTUPYEMOMY OOBEKTY U LENISIM MOAETUPOBAHUS

2.2

Tabnuunbie mogenu. Tabnuua kak npeacTaBlieHNue OTHOIIEHUS

23

ba3zbr nannbix. OTOOp B TAOIUIIE CTPOK, YIOBIETBOPSAIONINX 3aIaHHOMY YCIIOBHUIO

24

I'pad. Bepmmna, pedpo, myts. OpueHTHpOBaHHBIE U HEOPHEHTUPOBaHHbIe Tpadsl. JlnnHa (Bec) pebpa. BecoBas matpuna rpada.
JlniHa myTtn Mexnay BepmmHamu rpada. Ilouck ontumanbsHOro mytu B rpade. HavanmpHas BepmimHa (MCTOYHMK) M KOHEYHAsS

BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Tpade. Brruncienue KoanuecTsa myTeil B HalpaBICHHOM allMKIMYECKOM rpade

2.5

Hepeso. Kopenn, Bepmmna (y3en), 1ucT, pedpo (ayra) nepesa. Bricora mepesa. [lognepeso. [Ipumeps! UCTIONB30BaHUS JIEPEBHEB.

[epe©op BapraHTOB C MTOMOIIBIO IepeBa

2.6

[TonsTe MaremMaTuueckol MOACIH. 3aJadud, PeliaeMble C TIOMOIIBI0 MAaTEeMAaTHUYECKOTO (KOMIBIOTEPHOTO) MOJEITUPOBAHMS.

Otimune MaTeMaTUYeCKOU MOACIH OT HaTypHOﬁ MOACIN U OT CJIOBCCHOI'O (JII/ITepaTypHOTO) OIHMCcaHMs 00bEKTA
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2.7

OTalbl KOMIIBIOTCPHOT'O MOJCIMPOBAHUA: IIOCTAHOBKA 3aaa4v, IMOCTPOCHUC MaTeMaTHICCKOM MOACIIN, IIporpaMmMHas

peain3anus, TCCTUPOBAHUC, IPOBCACHUC KOMIIBIOTCPHOI'O OKCIICPUMEHTA, dHAJIN3 €I'0 pE3YyJIbTATOB, YTOYHCHUC MOACIIN

AJTOpPUTMBI U IPOTrPAMMUPOBAHHE

3.1

Pa3ouenne 3amaum Ha mnonzamaun. CocCTaBlIGHHE QJITOPUTMOB M TIPOTPaMM C HCIOJIB30BAaHMEM BETBJICHUM, IMKJIOB M

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JII YIIPABJICHUA UCITOJTHUTCIIEM UJIU APYTUMU UCIIOJIHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OmHOMepHBbIEe MaccuBbl. CoOCTaBlI€HHME M OTJIAgKa MPOTPaMM, PEaTU3yIOIIUX THIIOBBIE
AITOPUTMBI 00paOOTKH OJJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJTHOM M3 fA3bIKOB mporpammupoBanus (Python, C++, Ilackans,
Java, C#, lllkonpHbIil ANropuTMHUYECKUH SI3BIK): 3alIOJHEHHE YUCIOBOI'O MACCHBA CIy4YalHBIMHM YHCJIaMH, B COOTBETCTBUU C
dbopMynoll mwnu myTéM BBOAA UMCEN, HAXOXKICHHE CYMMBbI 3JIEMEHTOB MACCHBA, JUHEHHBIM MOMCK 3aJaHHOIO 3HAYEHUS B
MaccuBe, INOJACYET DJJIEMEHTOB MAacCHBA, YJOBJICTBODPSIOIMIMX 33aJaHHOMY YCJIOBHMIO, HAaXOXKJIE€HHUE MHUHUMAJIbHOTO

(MakcuMasbHOT0) 37eMeHTa MaccuBa. COpTUpOBKa MaccHBa

33

O6pa60TKa IMMOTOKA JAaHHBIX: BBIYUCIICHUC KOJIUYCCTBA, CYMMBI, CPCIAHCTO apI/I(l)MCTI/I‘IeCKOFO, MHHHMAJIbBHOI'O 1 MaKCUMAJIBHOI'O

SHAYCHUS 3JICMCHTOB IMOCJICAOBATCIIbHOCTH, YAOBJIICTBOPAOMIUX 3aJaHHOMY YCJIIOBHUIO

34

VYnpasnenue. Curnan. O6patHas cBs3b. [lonydyeHrne curHaioB OT HU(PPOBBIX JATYUKOB (KacaHHsl, paCCTOSHUSA, CBETa, 3ByKa U
apyroro). [IpuMeps! HCIIONB30BaHMS IPUHITUIIA O0OPATHOW CBSI3M B CUCTEMax YMPaBJICHUS TEXHUYECKHMMH YCTPOHCTBaMH, B TOM
yicie B poboTorexHuke. [Iprmepsl poOOTU3NPOBAHHBIX CHCTEM (CHUCTeMa YIpaBJieHUs JBI)KEHHEM B TPAHCIOPTHOU cHCTEME,
CBapO4Hasl JIMHMSI aBTO3aBOJA, ABTOMAaTU3MPOBAHHOE YIPABIEHUE OTOIJIEHMEM JOMa, aBTOHOMHAs CHCTEMa YIIPaBJICHMS

TPAHCIIOPTHBIM CPEACTBOM U IPYTUE CHCTEMBI)

NudopmaninoHHbIe TEXHOIOTUN

4.1

[Tonsitue 00 AnEKTPOHHBIX TaOIUIAX. THIBI JaHHBIX B SUYCHKax SJEKTPOHHOU Tabmuibl. PenaktupoBanue u GopmaTupoBaHue
Tabmuu. BerpoenHble (QyHKIMM Ui NMOWCKAa MakCUMyMa, MUHHUMYMa, CyMMbl M cpenHero apudmerunueckoro. CopTupoBKa
JAaHHBIX B BblEJIEHHOM Juana3oHe. [loctpoenue auarpamMm (rucrorpaMmma, Kpyronasi Auarpamma, ToueyHas Auarpamma). Beroop

TUIIA JUarpaMmbl
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4.2

[IpeobpazoBanue Gpopmy:n npu KornupoBaHuu. OTHOCUTENIbHAS, A0COTIOTHAS U CMEIIaHHAs aJjpecarius

VY CIOBHBIC BBIUUCICHHS B JEKTPOHHBIX TaOimiax. CyMMUpOBaHUE U MOACYET 3HAUCHUH, OTBEUAIONIUX 33JJaHHOMY YCIIOBHIO.

4.3

OO6paboTka 60X HAOOPOB AAHHBIX. UHCIEHHOE MOJICIIMPOBAHUE B AIICKTPOHHBIX TaOIMIax

Ponb nH(GOPMAIIMOHHBIX TEXHOJIIOTHH B Pa3BUTHUH SKOHOMHKH MHpa, CTpaHbl, peruoHa. OTKpBITHIE 00pa30BaTeIbHBIE PECYPCHI.
a4 [Ipodeccun, cpszaHHble ¢ UHPOPMATUKON M MH(POPMAITMOHHBIMU TEXHOJOTHUAMU: BeO-AM3aiiHEp, MPOTrPAMMUCT, Pa3pabOTUUK

MOOUJIBHBIX MPHJIOKEHUH, TECTHUPOBIIUK, APXUTEKTOP MPOTrPaMMHOIO OOecleyeHus, CHEHUATUCT [0 aHAJIU3Yy JaHHBIX,

CUCTEMHBIN aIMUHUCTPATOP
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ITPOBEPAEMBIE HA OI'D 110 THOOPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJILHOM MPOT'PAMMbI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJbTaTaM 0a30BOr0 YPOBHS OCBOCHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe ®PI'OC

1

3HaTh (MIOHUMATBH)

1.1

Bnanenre ocHOBHBIMHM MOHATHAMU: WH(OpMaIWs, nepeaada, XpaHeHHe U 00paboTka MHPOPMAILINH, aJTOPUTM,

MOJIeTb, IU(PPOBOI MPOIYKT U UX MCIIOIH30BAHKE JUISI PEIICHUS yUSOHBIX U MPAKTUYCCKUX 3329

1.2 Bnanenve noHsATUsAMU: BBICKA3bIBAHHE, JJOTUYECKASI ONlepalus, JOTHYECKOE BhIpaKEHUE
2 VYMmeTs
2.1 YMeHHe onepupoBaTh eIMHULIAMHA H3MEPEHUS HHOOPMAITMOHHOTO 00BhEMA U CKOPOCTH Nepeaaun JaHHBIX
27 YMeHue 3anuchiBaTh M cpaBHUBaTh leible unciaa oT 0 mo 1024 B pa3nuyHbIX MO3WIMOHHBIX CHCTEMax
' CUHMCIJICHUS C OCHOBaHMUAMU 2, 8, 16, BBINOIHATH apUPMETUIECKHUE OTIEPALUU HAJl HUMU
53 YMeHne KoaupoBaTh U JEKOIUPOBATh COOOIIEHHUS 0 3aJJaHHBIM MPaBUiaM; TOHUMaHUE OCHOBHBIX MPUHIIUIIOB
' KOJIMPOBaHUs WH()OPMAITUU PA3TUIHON TPUPOIBI: TEKCTOBOM, TpadUIeCcKOM, ay 1o
YMeHHe 3anmuchiBaTh JOTHYECKHUE BBIPAXEHHUS C MCIOJIb30BAaHUEM IU3BIOHKIINU, KOHBIOHKIIUA W OTPUIIAHWS,
4 ONpeesATh UCTUHHOCTDh JIOTUYECKUX BBIPAKEHHMM, €CIIM WM3BECTHBI 3HAYEHUS! MCTUHHOCTU BXOJSIIHUX B HETO
' MEePEMEHHBIX, CTPOUTh TAOJNUIBI MCTUHHOCTH JUIsl JIOTUYECKHX BBIPAKCHUM, 3alUChIBaTh JIOTHUECKUE
BBIPXXEHUS HA U3y4aeMOM SI3bIKE TPOTrpaMMUPOBAHUS
5 YMeHHE COCTaBIIATh, BBINOJIHATH BPYYHYH) M HA KOMIIBIOTEPE HECJIOXKHBIE AITOPUTMbl ISl YIPABICHUS

ucnonnutenamMu (Yepenamka, YepTéxHUK M Jpyrue); co3laBaTb M OTIAKHUBATh NPOrpaMMbl HAa OJHOM U3
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s3pIKOB  TiporpammvupoBanmst (Python, C++, Ilackams, Java, C#, lllkonpHbIi AnropuTMUYecKuil S3bIK),
pean3yIolre HECI0KHbBIE aITOPUTMBI 00PAOOTKU YUCIIOBBIX JAHHBIX C MCIIOJIb30BAHUEM LIUKIIOB U BETBJICHHIA,
yMEHUE pa30uBaTh 3aJlayd Ha MOA33JauM, MCIIOJIb30BAaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKECHUS PA3TUUHBIX
TUTOB (YUCIIOBBIX, JOTHUYECKUX, CHMBOJBHBIX); aHATU3UPOBATh MPEATIOKEHHBIM aNTOpPUTM, ONPEAeNsiTh, KaKue

PE3YIbTATBI BO3MOXKHBI ITPHU 3aJTaHHOM MHOKCCTBEC NCXOAHBIX 3HAUCHUI

2.6

YMeHue 3anucath Ha U3y4aeMOM SI3bIKE MPOTPAMMUPOBAHUS AITOPUTMbI TPOBEPKH JETUMOCTH OJHOTO IEJI0TO0
yyclia Ha JIPyroe, MpPOBEPKHU HATYpalbHOIO YHCIAa HAa MPOCTOTY, BblAeNEHUs IUp U3 HATypaJlbHOTO 4HcCIia,

IMONUCK MaKCUMYMOB, MUHUMYMOB, CYMMBI YHUCIIOBOM IMOCJICA0BATCIBHOCTHU

2.7

Brnanenue ymeHreM OpUEHTHPOBATHCS B UEPAPXUUECKOH CTPYKType (hailioBoii cucTeMsbl, paboTath ¢ (aitioBoi
CHCTEMOH IIEPCOHAIBHOIO KOMIIBIOTEPA C UCIOJIb30BAHUEM Ipaduyeckoro uHTepdeiica, a UMEHHO: CO3/aBathb,

KOIIMPOBATh, IEpeMelaTh, IEPEMMEHOBBIBATH, YAAIATh U apXUBUPOBATH (hailibl U KaTaJOrH

2.8

Bnanenue YMCHUSAMHU U HABBIKAMH HCIIOJIb30BaAHUSA I/IH(I)OpMaLII/IOHHLIX U KOMMYHUKAIIMOHHBIX TECXHOJIOT Uil s

MOKCKA, XpaHEHHUs, 00pabOTKH U Mepeavu U aHajau3a pa3inyHbIX BUI0B HHPOpMaALUU

2.9

YMeHue BbIOMpaTh CHOCOO MpEACTABICHUS TAaHHBIX B COOTBETCTBHU C IIOCTABJICHHOW 3amaveid (TaOJUIIbI,
CXeMbl, rpaduku, aUarpaMmbl) C HCIIOJIB30BAHUEM COOTBETCTBYIOIIMUX MPOTPAMMHBIX CpEACTB 00paboTKH

JaHHBbIX

2.10

YMmenue popMann30BaTh U CTPYKTYPUPOBATh HH(DOPMAIIHIO, HCIIONIB3YS AJICKTPOHHBIC TAOIUIIBI TSl 00paOOTKH,
aHalM3a W BU3yaldW3allMd YHCJIOBBIX [AHHBIX, B TOM WYHCJI€ C BBIJICJICHUEM JHara3oHa TaOJHIbl W
YHOPSAA0YMBAHUEM (COPTUPOBKOIA) €T0 JIEMEHTOB; YMEHUE MPUMEHSThH B DJIGKTPOHHBIX Ta0JIUIIAX POPMYIIBI JUIs
pacu€ToB C HCIIOJIB30BAaHHEM BCTPOCHHBIX (YHKIIWH, aOCOJIFOTHOM, OTHOCHTENBHOM, CMEIIAaHHOW aJpecalum;
WCIIOJIb30BaTh JJICKTPOHHBIC TAOMUIIBI IS YUCICHHOTO MOJICIIMPOBAHMS B TPOCTHIX 3aJadaX W3 PasHbBIX

MPEAMETHBIX obJlacTei
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HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'3 ITO HH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

[udposast rpaMOTHOCTH

HHHPartH#1.1

@aitnel u nanku (katasory). [puHmuner noctpoenus ¢annoBeix cuctem. [lomHoe ums ¢aiina (manku). [lyTs k daiiry
(manke). PabGota ¢ daiimamMu M KaTajoramMu CpeACTBaMH OINEPALMOHHOM CHCTEMBI: CO3[aHHE, KOMHMPOBAHUE,
nepeMeleHne, neperuMeHoBanne U ypaaneHue ¢aiinoB u mnamnok (karaioroB). Tumbl ¢aiinos. CBoiicTBa (haiiios.

daiinosslii MeHekep. [lonck (aiinoB cpeacTBaMu onepaoHHONW CHCTEMbI

1.2

OObenuHenne kommbloTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna, Be6-caiiT. CTpyKTypa ajpecoB BeO-pecypcoB.
Bbpay3zep. IlouckoBreie cucremsl. [lonck mH(pOpManyu 1Mo KIFOYEBHIM CIOBaM M MO M300pa)keHHI0. [|0CTOBEPHOCTH

uHpopmanuu, noxyyeHHon uz Uurepuera. [P-agpeca y3nos. CeTeBoe XxpaHeHHE JaHHBIX

TeopeTnueckre OCHOBBI HHPOPMATHKU

2.1

JIMCKpPETHOCTh JaHHBIX. BO3MOXHOCTh OMUCaHUS HENPEPBIBHBIX OOBEKTOB U MPOLECCOB C MOMOMIbIO JUCKPETHBIX
JAHHBIX.

CumBoin. Andasut. MomHocTts andaburta. J[Bonunbii andaBur. KoamdecTBO BCEBO3MOXKHBIX CJIOB (KOJIOBBIX
KOMOUWHaIMii) (UKCUPOBAHHON AMUHBI B IBoMYHOM andasure. IIpeoOpasoBanue yo0oro andaBuTa K JBOUYHOMY.
KonnuecTBo paznuuHbIX €10B (GUKCHPOBAHHOW JJIMHBI B ajdaBUTE ONpeneaéHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBuTa C MOMOLIBIO KOJIOBBIX CJIOB B Jpyrom andaBuTe, KomoBas TaliMua,
nekonupoBanue. KoaupoBanue TtekctoB. PaBHoMepHbii koa. HepaBHomepnwiii koa. KomupoBka ASCIIL
Bocsmubutnbsie xkonupoBku. [lonsrue o xomupoBkax UNICODE. JlekoaupoBanue cCOOOIIEHUH C MCHOIb30BAHUEM

pPaBHOMEPHOTr0 U HepaBHOMepHOro koja. MHdopmannonusiii 00bEM TeKCTa

2.2

Nudopmannonusiii 00€M maHHBIX. BUT — MUHMMaNbHAS eAWMHUIIA KOJIMYEeCTBAa MH(GOPMAIIUU — JBOUYHBIN pa3psii.
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Enuaunel u3mepenns uwHGOpManuoHHOro o0bEMa NaHHBIX. burt, Oaiit, kmmobalT, merabait, ruradait. CKOpOCTbH

nepcaauu faHHbIX. Equnaunis: CKOpPOCTH Mepeaadn JaHHBIX

23

Komuposanue nsera. [[BetoBbie monenu. Monens RGB. I'mybuna konupoBanus. [Taautpa.
PacTpoBoe u BekTOpHOE MpenacTaBieHne n3odpaxenuil. [lukcens. Ouenka WHPOPMAIMOHHOTO 00bEMa rpauIecKux

JaHHBIX JJISI PaCTPpOBOT'O I/I306pa}KeHI/I${

24

Konunpoanue 3Byka. Pa3psanHocts u yacToTa 3anucu. KoanyecTBo KaHaOB 3aIMCH.

O1eHKa KOIMYECTBEHHBIX MTAPAMETPOB, CBA3AHHBIX C MIPEICTABICHUEM U XpaHEHHEM 3BYKOBBIX (paiijioB

2.5

HCHOBI/II_II/IOHHBIC N TIO3HMIMMOHHBIC CHUCTEMBI CUHUCIICHUA. AJ'I(I)aBI/IT. OcHoBanue. PaSBépHyTaﬂ (popMa 3alrucu 4ucia.
HCpGBOH B JCCATUYHYIO CUCTEMY YUCCJI, 3alIMCAHHBIX B IPYIrUX CUCTEMAX CUUCIICHUA.

Pumckas cuctemMa CUHCICHHS

2.6

Z[BOI/I‘lHaSI CHUCTEMa CUHUCICHUA. HCpGBOI{ LEJBbIX YHUCCII B MpCALCIaXx OT 0 a0 1024 B ABOUYHYIO CUCTEMY CHHCIICHHA.
BOCI)MCpI/I‘IHaﬂ CHUCTEMA CUHHCIICHHUA. HepeBOIl YHUCECI U3 BOCI:MGpH‘-IHOfI CHUCTCMbI B IBOMYHYIO U JCCATUIHYIO CUCTCMbI
u O6paTHO. ]_HeCTHaI[I_IaTCpI/I‘{HaSI CHUCTCMA CUHCIICHHUA. HepeBozL HYuCCI U3 I_I_ICCTHaI[I_IaTepI/ILIHOI\/'I CHUCTCMBI B IBONYHYIO,

BOCBMEPUYHYIO U JIECATUYHYIO CUCTEMBI U 00paTHO. Apr(pMETHUECKHE ONepallui B IBONYHON CUCTEME CUMCIICHUS

2.7

Jlornueckue BhICKa3bIBaHMs. Jlormueckue 3HAYEHUs BBICKA3bIBAHWUW. DJEMEHTApHBIE U COCTaBHBIC BBICKA3BIBAHMUS.
Jloruueckue omnepanuu: «u» (KOHBIOHKIIMS, JTOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIHS, JIOTUYECKOE CIIOKEHHUE),
«He» (normdeckoe otpunanue). Ilpuoputer mnoruueckux omnepanuil. OmnpeneneHUe HCTUHHOCTH COCTAaBHOTO
BBICKA3bIBaHUS, €CIIM M3BECTHBI 3HAYEHUSI HCTUHHOCTU BXOJSIIMX B HETO AJIEMEHTApPHBIX BbICKa3biBaHU. Jloruueckue

BbIpakeHus1. [IpaBuiia 3anucy JIOTH4ecKuX BeIpaxeHUi. [locTpoeHne TabiuI HICTUHHOCTH JJOTMYECKUX BBIPasKEHHH

2.8

Jlornueckue 31eMeHTEL. 3HAKOMCTBO € JIOTHYESCKHUMU OCHOBaMU KOMITIBOTCPA

2.9

HerepLIBHLIC U JUCKPCTHBIC MOJCIIH. I/IMI/ITaLII/IOHHBIe MOJCJIN. I/IFpOBbIG MOACIH. OI_IGHKa aACKBATHOCTHU MOJICIHN

MOJIETTUPYEMOMY OOBEKTY U LEJISIM MOAECITUPOBAHUS

2.10

Tabmuunbie Mozenmu. Tabnuina kak mpeacTaBieHWe OTHOIICHHWS. ba3el manHbix. OTOOp B TabmMie CTpOK,

63




YAOBJIETBOPSIOLIUX 3aJaHHOMY YCJIOBHIO

2.11

I'pad. Bepmmna, pedpo, myts. OpHEeHTUpOBaHHBIE M HEOpHEHTHpOBaHHbIE rpadsl. [nuHa (Bec) pebpa. Becomas
MmaTpua rpada. JlnuHa nmytu Mexay BepmmHaMmu rpada. Ilouck ontumansHoro mytd B rpade. HavanbHas BepiimHa
(MCTOYHHMK) M KOHEYHas BepIIMHA (CTOK) B OpPHUEHTHPOBAaHHOM rpade. Brrumcinenue konnmdectBa NyTell B

HAIPAaBIEHHOM allUKINYECKOM rpade

2.12

Hepero. Kopens, Bepmmna (y3en), muct, pedpo (ayra) aepesa. Boicota nepea. [lognepero. [lpumeps ucnonp3oBanus

nepeBbeB. [lepebop BapuaHTOB ¢ TOMOIIIBIO IepeBa

AJTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

CaoiicTBa anropur™ma. Crioco0bl 3aIIMCH AITOPUTMA (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, IPOrpaMma).
CocraBiieHre aJrOPpUTMOB U MPOTrpaMM € MCIOIb30BaHUEM BETBIIEHUH, IUKIOB U BCIIOMOTAaTEIbHBIX aJITOPUTMOB IS
ynpasieHus ucnonnurenem (Pobor, Uepenamika, YepTéxHUK U Apyrue). BolmogHeHne anropuTMOB BPYYHYIO M Ha

KOMIThIOTEPE

3.2

S3p1k iporpammupoBanus (Python, C++, ITackans, Java, C#, LlIkonbHbIH AnropurMudeckuii S3bIK).

Cucrema nporpaMMHUpPOBaHUS: PEIAKTOP TEKCTa MPOTrpamMM, TPAHCIATOpP, OTIATUHUK.

IlepemenHas: turm, umsl, 3HaueHue. Llenple, BEIIECTBEHHbBIE U CUMBOJIbHbBIE TIEPEMEHHBIE.

Omneparop npucBanBaHus. ApupMeTHYeCKUe BHIPAKEHUS U TOPSAOK UX BblunciaeHus. Onepanuu ¢ 1ebIMH YUCIaMu:
LIEJIOYHMCIIEHHOE JeJIEHUE, OCTaTOK OT jAeneHus. BerBnenus. CocTaBHble yCIIOBUS (3alMCh JOIMUECKUX BBIpAXKEHUN Ha
M3y4aeMOoM SI3bIKe IporpaMMupoBanus). HaxoxxaeHue MUHUMyMa

U MaKCUMyMa M3 JBYX, TPEX U YETHIPEX yucell. PenieHne kBapaTHOrO ypaBHEHMsI, IMEIOIIETO BEIIECTBEHHBIE KOPHHU.
[ukn ¢ ycnoBuem. Anroput™m EBknuaa ayis HaxoxkaeHUs: HAaHOOJBIIEro O0IIero AeMUTeNs ABYX HATypalbHBIX YHCEN.
Pa3buenue 3amucu HaTypaJbHOTO YHMCJIa B MO3UIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHBIIMM WU paBHbIM 10, Ha
otaenbHble UGB [luka ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKU IEIMMOCTH OJHOTO ILIEJIOTO0 YHWCia Ha JIPYyroe,

IIPOBEPKU HATYPaJIbHOTO YHCiIa Ha IPOCTOTY
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3.3

O06paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) mepeMeHHbIe. [locuMBOIbHAs 00pabOTKa CTPOK.

[Toncy€T yacTOTHI MOSBICHHS CUMBOJIA B cTpoke. BeTpoeHHble pyHKIMU 1t 00pabOTKU CTPOK

34

Onpez[eneHHe BO3MOJXHBIX PE3YJIBTATOB pa6OTBI aJIropurMa 1npmu 1aHHOM MHOXKECTBC BXOAHBIX NJAaHHBIX, OIIPEACICHUC

BO3MOJXHBIX BXOJHBIX JAHHBIX, IPUBOAAINIUX K JaHHOMY PE3YJIbTATy

3.5

Tabnuunsle BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocCTaBleHHE M OTJIaJKa HPOTPaMM, PEATH3YIOMIUX
TUIIOBBIE AJITOPUTMbI OOpPAOOTKM OJHOMEPHBIX YHUCIOBBIX MAacCHBOB, Ha OJHOM H3 S3bIKOB IIPOrpaMMMPOBAHUS
(Python, C++, Ilackams, Java, C#, IlkonpHbIi ANTOpUTMHYECKUN SI3bIK): 3alONHEHHWE YHCIOBOTO MAacCHBa
Clly4yallHBIMH YHUCJIaMH, B COOTBETCTBUU C (HOpMyJIol WM ImyTEM BBOJA YHUCEI, HAXOXAEHUE CyMMbI 3JIEMEHTOB
MacCuBa, JIMHEHHBIH IOUCK 3aJlaHHOrO 3HAYEHUS B MAacCHUBE, IMOJACYET 3JIEMEHTOB MAacCHBa, YAOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBUIO, HaXOXKJICHHE MHHHUMAJIBHOIO (MAaKCHUMaJbHOIO) 3jieMeHTa MaccuBa. COpTUpOBKAa MacCUBA.
OOpa0oTKka IMOTOKA JaHHBIX: BBIYMCICHUE KOJMYECTBA, CYMMBI, CPEIHEro apu(METHUEeCKOro, MUHMMAJIbHOTO H

MAaKCUMaJIbHOT'O 3HAYCHUA 3JIEMCHTOB MOCJICA0BATCIIBHOCTH, YAOBJICTBOPAOIINX 3aJaHHOMY YCIIOBHUIO

3.6

VYopasnenue. Curnan. OOpatHast cBsi3b. [lonmydeHue curHaaoB OT HUGPOBBIX JaTYUKOB (HalpuUMep, KacaHUs,
paccTosiHusl, CBeTa, 3Byka). [IpuMepsl HCHONIB30BaHMS MPHUHLMINA OOpPAaTHOW CBSI3M B CHUCTEMax YINpaBIICHUS

TEXHUYECCKUMU YCTpOI‘/’ICTBaMI/I C IIOMOIIIBIO JAaTYHMKOB, B TOM YHCJIC B pO6OTOT€XHI/IKC

NupopmaninoHHbIe TEXHOJIOTUN

4.1

TexcToBbIE JOKYMEHTHI U MX CTPYKTYpPHBIE DJIEMEHTHI (CTpaHHIa, ab3all, CTpOKa, CII0BO, CHMBOII).

TekcToBbI TpoIeccop — MHCTPYMEHT CO3/aHMs, PelaKTHPOBaHHA M (opMaTHpoBaHMs TEKCTOB. [IpaBmia Habopa
Tekcta. PenaktupoBanue Tekcra. CpoiictBa cumBoioB. Llpudr. Tunmsr mpudroB (pydOneHble, ¢ 3acedxkamu,
MoHommpuHHBIE). [TomykupHOe 1 KypcuBHOe HauepTanue. CBoiCTBa a03areB: rpaHUIIbl, a03aIHBIA OTCTYI, HHTEPBA,
BbIpaBHUBaHue. [lapameTpsl cTpanunbl. CtuneBoe GopmarupoBanue. CTpyKTypUpoBaHUE MHPOPMALUHU C TTOMOIIBIO
CIIMCKOB ¥ TabuuIil. MHOTOypOBHEBBIE CIMCKH. JloOaBiieHne TabIHIl B TEKCTOBBIE TOKYMEHTHI. BeTaBka m300paskeHui

B TEKCTOBbIE JOKyMeHTbl. OOTekaHne H300paXeHHH TEKCTOM. BKiIoueHHe B TEKCTOBBIM JOKYMEHT JIHarpamm,
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(dbopMyI1, HyMepaluu CTPaHuLl, KOJOHTHTYJIOB, CCHIJIOK U IPYTHX 3JIEMEHTOB

4.2

PactpoBeie pucynku. Mcnonb3oBanue rpapuueckux MpUMUTHBOB.

Onepauuu penakTupoBaHus Tpaduyeckux OOBEKTOB, B TOM 4uciie HU(PPOBBIX (ororpaduil: U3MEHEHHE pa3Mmepa,
o0pe3ka, OBOPOT, OTpakeHue, padora ¢ obnacTsIMu (BbIACICHUE, KOTUPOBaHKE, 3aJIMBKA IIBETOM), KOPPEKLUS LIBETA,
SAPKOCTH M KOHTpacTHOCTH. BekTtopHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU CpPEICTBAMHU

TEKCTOBOTO MPOIIECCOpa WK JPYTHX Iporpamm (mpuinoxeHuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

43

[ToaroroBka MynbTUMeNUWHBIX mpe3eHTanuii. Crnaiin. JloGaBinenwe Ha ciaifq Tekcta U u3oOpakeHuit. Pabora c

HECKOJIbKUMU ciaiinamu. [lo6aBienne Ha ciaij] ayTMOBU3YaJIbHBIX TAHHBIX. AHUMAIMs. | UIIepCChUIKN

4.4

Tumbl gaHHBIX B s4YEHKaX DSJIEKTPOHHOW TaOmmimpl. PemaktupoBanue u QopmatupoBanue TaOaul. BcrpoeHHbIC
GYHKIUU JUIsI TIOMCKAa MaKCUMyMa, MHHHMYMa, CYMMBI U cpeaHero apudmernueckoro. COpTHPOBKAa MAHHBIX B
BBIZICICHHOM jauana3oHe. [loctpoenue auarpamm (ructorpaMma, KpyroBasi [uarpamma, TouedHas auarpamma). Beioop
tuna auarpammbl. lIpeoOpazoBanue ¢dopMyn mnpu komupoBaHUH. OTHOCHUTENbHAs, aOCONIOTHAS M CMEUIaHHAs

ampecarus

4.5

VcaoBHEIC BEIYHUCICHHUS B OJICKTPOHHBIX Ta6n1/1uax. CYMMI/IpOBaHI/Ie u HOI[C‘IéT 3H3‘-IGHI/II>1, OTBCHAIOIIUX 3aJaHHOMY

ycnosHio. O6paboTka 00IbIINX HAOOPOB NaHHBIX. YHCIIEHHOE MOJECTUPOBAHHE B 3JIEKTPOHHBIX Ta0IHLaX
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