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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpOpMaTUKE Ha YpPOBHE OCHOBHOTO 0O0IEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00ILIEr0 00pa30oBaHusl, IPEACTABICHHbBIX
B ®I'OC OOOQ, a takxe (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

PabGouas nporpamma mno uH(pOpPMATHKE HA YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus COCTaBjI€Ha Ha OCHOBe TpebOoBaHUI K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBaTeiabHON MpOorpaMMbl OCHOBHOTI'O 00IIero o0Opa3oBaHus,
npescTaBieHHbIX B DefepabHOM rocyapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
ocHOoBHOro ob6miero oOpa3zoBanusi ([Ipukaz MunnpocBemenuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM KOCTULIMU Poccuiickoi
®deneparuu 05.07.2021 r., per. Homep — 64101) (manee — ®I'OC OOO0), a Takxke
denepanbHOil  paboueill mporpamMmbl  BocnuTaHus, ¢ yuétom Konuenuuu
npenonaBanus uHpopMmaTuku B Poccuiickoit ®enepanuu  (yTBEpKAEHHOMN
pacnopspkenueM IIpaButensctBa Poccuiickoit deaepanun ot 9 anpens 2016 r. No
637-p).

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA
«HUHDPOPMATUKA»

[Iporpamma 1o wuHboOpMaTHKe [Ma€T MpeACcTaBICHHE O IENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTUKH Ha 0a30BOM YpOBHE, YCTaHABIWBAaET 0053aTelIbHOEC IMPEIAMETHOE
coliepKaHue, MPEyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE TIO pa3iesiaM U TeMaM.

[Iporpamma o nHbOpMATUKE OMPEAESET KOJTUIECTBEHHbIC U KAUYECTBEHHBIE
XapaKTepUCTUKHN Y4eOHOro MaTepHuaia JUisi KaKI0ro Tojja U3yuYeHUs, B TOM YHUCIIe
JUTSL CONIEPIKATENIbHOTO HAMOJIHEHUS PAa3HOTO BUJA KOHTPOIA (MPOMEKYTOUHOU
aTTeCTalnH o0y4arommxcs, BCEPOCCHUIMCKUX MIPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTECTALINM ).

[Iporpamma 1o wuHGMOpPMATHKE SABISETCS OCHOBOM IS COCTABJICHHS
aBTOPCKUX YYEOHBIX MPOTPaMM, TEMATHIECKOTO TUTAHUPOBAHUS Kypca yUUTEIIEM.

HEJN N3YYEHUSA YYEBHOI'O ITIPEAMETA «MH®OPMATHUKA»

Hensmu wu3yueHuss UWHOOPMATUKM HAa YpPOBHE OCHOBHOIO  OOIIETo
00pa3oBaHUs SIBISIOTCS:

dbopMHUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd HHOOPMATHUKH, JOCTHIKCHHSM HAYYHO-TEXHHUYECKOTO
nmporpecca u OOIIECTBEHHON MPAKTHKH, 3a CYET pa3BUTHUSA MPEACTABICHUM 00



nHpopMalMK KaKk O Ba)KHEHIIEM CTPATETHMUYECKOM PECypce pPa3BUTHUS JIMUHOCTH,
rocy/1apcTBa, o0OIIEeCTBa, IMOHUMAHUSA POJU HMH(OPMAIMOHHBIX IPOIECCOB,
MH(QOPMAIIMOHHBIX PECYPCOB U HHQPOPMAIMOHHBIX TEXHOJOTUH B YCIOBUSX
uuppoBoii TpaHC(hOpPMAIII MHOTUX CEp KU3HU COBPEMEHHOTO 00IECTBA;

oOecrieyeHue YCJIOBHM, CHOCOOCTBYIOIIMX Pa3BUTHIO aJTOPUTMHYECKOTO
MBIIJIEHUS KaK HEOOXOAMMOTro YCJIOBHUS NMPOPECCHOHAIBHON IEsATENbHOCTU B
COBPEMEHHOM HMH(pOPMALIMOHHOM OOILECTBE, MPEAINOIaAralpero CcnocoOHOCTh
oOyyaroierocsi pa3OMBaTh CJIOXKHBIE 3aJadyd Ha O0oJyiee MpPOCThIE MO/A3aJ]ayH,
CpaBHUBATh HOBBIC 3aJlauU C 33JlayaMU, PeIIEHHBIMUA paHee, ONPeesaTh Maru s
JOCTHXKEHUS PE3yNbTaTa U TaK JIajee;

dopMHUpOBaHUE W pa3BUTHE KOMIETEHUMH oOywarouuxcs B 00JacTu
UCIIOJIH30BaHUST WH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TE€XHOJOTUM, B TOM YUCIIC
3HaHUW, yYMEHUM M HABBIKOB palboThl ¢ uWH(OpMaimeil, mporpaMMHUpPOBaHMUS,
KOMMYHHMKAIIMK B COBPEMEHHBIX ITU(POBBIX Cpelax B YCIOBHUSAX OOECICUCHMUsI
MH(GOPMAIIMOHHON 6€30MaCHOCTH JUYHOCTH 00YyYaIOIerocs;

BOCITUTAHHE OTBETCTBEHHOTO M M30UPATEIHLHOTO OTHOIICHUS K MHGOpMAIUU
C Y4ETOM MPaBOBBIX M ATUYECKHUX ACIEKTOB €€ pacrpOCTpaHCHUSs, CTPEMJICHUS K
NPOJOJKEHUI0 00pa3oBaHusi B 00JacTH WHGOPMAIMOHHBIX TEXHOJOTHH W
CO3UJATENIbHON JESATENbHOCTH C MPUMEHEHUEM CpEeACTB HMHGOPMAIIMOHHBIX
TE€XHOJIOTHUM.

NudopmaTtika B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OpPMATUKM KAaK HAYYHOM JUCHUIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOXXHOCTH aBTOMAaTH3AIMKH WH()OPMAITMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIC  00JaCTH  NpPUMEHEHHUS  HUHPOPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLMAIIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHGOpPMATHKM U HUHPOPMAIMOHHOM
NEeATEITbHOCTH.

N3yuenne wHOOpPMATHKM  OKa3bIBaeT  CYIIECTBEHHOE  BIWSHHUE  HA
(GopMupoBaHHE MHPOBO33PEHHSI OO0YYAIOUIErocsi, €ro >KU3HEHHYIO IO3ULHIO,
3aKJIabIBAET  OCHOBBI ~ MOHUMAHUSA  NPUHIMUIOB  (QYHKIIMOHMPOBAHUA U
MCITOJIb30BaHUST WH(HOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJAMMOT0 HMHCTPYMEHTA
MPAaKTUYECKU JII0OOM JEATeIbHOCTM W OJHOr0 W3 Haubojiee 3HAYUMBIX
TEXHOJOTHYECKUX  JOCTHKEHUM  COBPEMEHHOM  IUBWIM3aluMu.  MHorue
MPEeIMETHBIC 3HAHUS U CIIOCOOBI JEATEIHHOCTHA, OCBOCHHBIC O0yYAIOIIUMHUCS TIPH
M3ydeHUH WHPOPMATHKH, HAXOSAT MPUMEHEHHE KaK B paMKax 00pa3oBaTebHOTO
mpoiiecca MNpU M3YYEHUH JPYrUX MPEIMETHBIX oOJlacTeil, Tak M B HHBIX
KU3HCHHBIX CHUTYyaIlUsIX, CTAHOBSTCS 3HAYUMBIMH ISl (POPMUPOBAHHS KAYECTB



JUYHOCTH, TO €CThb OPHEHTHUPOBAaHbI Ha (OPMHPOBAHUE METANPEAMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB O0yUYEHUS.

OcHoBHbIE 3a1aun yuyeOHoro npenmera «Mupopmaruka» — chopmupoBatsh y
oOyyJaromumxcs:

NOHMMAaHWE NPHUHIMIOB YCTPONCTBA U (PYHKIMOHHPOBAHUA OOBEKTOB
HU(POBOr0 OKPYKEHHUS, NPEICTAaBICHUS 00 HMCTOPUM U TEHICHUUSX Pa3BUTHS
uH(popMaTHKHU neprojia nudpoBoil TpaHchoOpMaIM COBPEMEHHOTO 00IIECTBA;

3HAHMSI, YMEHHSI U HaBBIKM I'PAaMOTHOM MOCTAaHOBKHM 3a/a4, BOSHUKAIOIIHUX B
NPAKTUYECKON AESTENbHOCTH, JUIsl UX PEIICHHUS C MOMOIIbI0 MH(GOPMAIIMOHHBIX
TEXHOJOTUW, YMEHHUS W HaBBIKM (POPMAJIM30BAHHOTO OINHUCAHUS TMOCTABICHHBIX
3azay;

0a3oBble 3HaHUS 00 MHGPOPMAIMOHHOM MOJEIMPOBAHUU, B TOM 4YHUCIE O
MaTEMaTUYECKOM MOJIETUPOBAHNH;

3HAHHE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSTH ITH
3HAHMS NI TIOCTPOCHHSI aJTOPUTMOB PEIICHUS 3a7ad M0 UX MaTeMaTUYeCKUM
MOJIETISIM;

YMEHHUS W HaBBIKM COCTaBIICHHMSI TPOCTHIX MPOTrpaMM IO MOCTPOEHHOMY
QJITOPUTMY Ha OJJHOM U3 SI3bIKOB ITPOIPaMMUPOBAHUS BBICOKOTO YPOBHS;

YMEHHS M HaBbIKM J(P(GEKTUBHOTO HCIHOJIb30BAaHUS OCHOBHBIX THIIOB
NPUKIAAHBIX IpOorpaMM (TMPUIOKEHH) OOIIero Ha3HauYeHUs] U UH(POPMALMOHHBIX
CUCTEM JUJISl PELIEHUS C UX MOMOUIbIO MPAKTHUECKUX 3aj]1ad, BilaJieHue 0a30BbIMU
HOpMamMu HMHGOPMALlMOHHOM STUKM U TpaBa, OCHOBAaMHU HH(POPMALIMOHHON
0€30IMacHOCTH;

YMEHUE T'PaMOTHO MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS MPAKTUYECKUX
3aJa4 C TOMOIIBI0 HH(POPMAIMOHHBIX TEXHOJOTUN, NPUMEHSATH MOJyUYEHHBIE
pe3yabTaThl B IPAKTUUECKOHN €ITEIbHOCTH.

Henn u 3amaun u3ydyeHuss MHPOPMATUKU Ha YPOBHE OCHOBHOI'O OOIIETO
0o0pa3oBaHUsA ONPEHENSIIOT CTPYKTYPY OCHOBHOTO COJIEp)KaHUS  yueOHOro
IIPEIMETA B BUJIE CIACAYIOIINUX YETHIPEX TEMATHUECKHUX PA3IEIIOB:

1udpoBasi TpPaMOTHOCTb;

TEOPETUUECKHUE OCHOBBI MH(POPMATUKH;

JITOPUTMBI U IPOTPAMMHUPOBAHHUE;

MH(POPMAIMOHHbIE TEXHOJIOTHH.

MECTO YYEBHOT'O IPEJIMETA «MH®OPMATHUKA» B YHEBHOM
IIJTAHE

Ha wusyuenne nndopmatukun Ha 06a30BOM ypoBHe oTBojautcs 102 uaca: B 7
kiacce — 34 ygaca (1 yac B Henento), B 8 kinacce — 34 yaca (1 gac B Hepento), B 9
kiacce — 34 gaca (1 yac B Henento).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMmnbloTep — yHuBepcaJbHOE YCTPOCTBO 00pad0TKH JAHHBIX

KoMmnbioTep — yHUBepcaabHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, paboTaroliee
o mporpamme. THIBI KOMITBIOTEPOB: MEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYIEPKOMIBIOTEPHl. MOOUIIBLHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W HX Ha3HadeHue. I[Ipoueccop.
OneparvBHasT W JOJTOBPEMEHHAs MaMsTh. YCTPOWCTBAa BBOJA U BBIBOJA.
CeHCOpHBIN BBOJ, aTYUKU MOOHUJIBHBIX YCTPOMCTB, CpelICTBA OMOMETPUUYECKOM
ayTeHTU(UKAIUH.

Hctopuss pa3BuUTHST KOMIIBIOTEPOB W IPOTPAMMHOIO  OOECIICUeHUS.
[Toxkonenus kommbioTepoB. COBpPEMEHHBIC TEHACHIIMU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbloTepHI.

[TapaynenbHbie BHIYUCICHHUS.

[lepconanbHblil KOMIbIOTED. [Iporeccop U ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHas maMiATh. JlONroBpeMeHHas MaMsTh.
VYcrpoiictBa BBoJa U BbiBOJA. OOBEM XpaHUMBIX NAHHBIX (OlEpaTHBHAS MAMAThH
KOMIIBIOTEpA, KECTKUNA U TBEPAOTENbHBIN AUCK, MMOCTOSHHAS MaMsITh CMapTQoHA)
U CKOPOCTb JOCTYIIA JJISl Pa3JINYHBIX BUJOB HOCUTEIECH.

Texauka 6e30mMacHOCTH U IIpaBujIa PabOTHl Ha KOMITBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe oOecrnieyenne Kommbiotepa. [lpukiaaHoe mporpamMmmHoOe
oOecrieueHue. Cucremnoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becliaTHble H
yCIOBHO-OecTuraTHbIe mporpaMmbl. CBOOOHOE IIPOrpaMMHOE 0OeCIIeueHHe.

@aitnpl w1 manku (karamoru). [IpuHIMIBI MOCTpoeHUST (HANITOBBIX CHCTEM.
[Tonnoe wms daitma (manku). Ilyte x dainy (manke). Pabota ¢ daiinamu u
KaTaJloraMyd CpEJICTBAMHU OIEPAMOHHON CHUCTEMBI: CO3JaHUE, KOMHPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHe 1 yaajaeHue (paiioB u manok (karaaoros). TUITbI
daiinoB. CoiicTBa ¢aiinoB. XapakTepHbie pa3Mephl (HaljiOB pa3IUYHBIX THUIIOB
(cTpaHuIa TEKCTa, IEKTPOHHAs KHUTA, (poTorpadus, 3amvch NMECHU, BUICOKIIHII,
MOJTHOMETPAXKHBIA (QuiabM). ApxuBauus JaHHBIX. Vcnosib30BaHHE MpPOrpamMM-
apxuBaropoB. DaitnoBerii Menexep. [lonck ¢aimoB cpencTBaMu OMeparuoOHHON
CUCTEMBI.

KomnbroTepHbie BUPYCHI U Apyrue BPeAOHOCHBIE MporpaMmbl. [IporpamMmbl
JUIS 3aIIUTHI OT BUPYCOB.

KoMmnbioTepHbie ceTn



OO6benunenue koMmmbioTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuna, BeO-
caiit. CtpykTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilouck
nHpopMalMK TO KIIOYEBBIM CJIOBaM M MO u300paxkeHuto. J[oCTOBEpHOCTH
uH(popmaImm, noiaydyeHHoi u3z Murepuera.

CoBpeMeHHBIE CEPBUCHI THTEPHET-KOMMYHUKAITUH.

CereBoii 3THKET, 0a30Bble HOPMbI MH(DOPMALMOHHOW ATUKA W TIpaBa NpHU
pabote B UnTepuere. Ctpareruu 0e3omnacHoro noseenus B Uutepuere.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Nupopmanus 1 ”HPOPMALMOHHBIE NPOLECCHI

Nudopmarius — 01HO U3 OCHOBHBIX MOHSATHI COBPEMEHHON HAYKH.

Nudopmarus kak cBeeHus, NpeHa3HaYeHHBIC IS BOCTIPUSITUS YEJIOBEKOM,
U uHpopmanus Kak  JaHHble, KOTOpble MOTryT ObITb  00paboTaHBI
aBTOMATU3UPOBAHHON CHCTEMOM.

JIUCKpeTHOCTh TaHHBIX. BO3MOXXHOCTh ONKCAHUSI HEMPEPHIBHBIX O0BEKTOB U
IIPOIIECCOB C TTOMOIIBIO JUCKPETHBIX JaHHBIX.

NudopmanimonHsie MpoIEcCChl — TMPOIIECChI, CBS3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U Nepeiaueii JTaHHbIX.

IIpeacraBaenune napopManuun

CumBon. Aundasut. MomHocts andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHbIe U (hOpMaNIbHBIE S3BbIKH. AJI(aBUT TEKCTOB HAa PYCCKOM
a3pike. JIBowuHblii andaBut. KoaudyecTBO BCEBO3ZMOMXKHBIX CIOB (KOIOBBIX
KOMOMHAIM) (UKCUPOBAHHOM JJIMHBI B JBOMYHOM aidasute. [IpeobpazoBanue
moboro andapuTa K IBOMYHOMY. KONMMYECTBO paslIUYHBIX CIIOB (DUKCHPOBAHHOMU
JUTMHBI B al(aBuTe onpeaeaéHHON MOITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
npyrom andaBuTe, KoJoBas TabIHIa, JEKOAUPOBAHHE.

JIBonunbiii kon. IIpencraBineHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ayipaBUTE.

NudpopmanmonHeiii  00bEM  JaHHBIX. bUT — MUHUMaNbHAs €IWHHUIA
KoJaudecTBa WHGOpPMAIMM — JIBOMYHBIA  paspsan. EauHunel  u3MepeHus
nHpopManmoHHOro 00bEéMa naHHBIX. buT, OaiT, KunobaiT, MmeradbaiT, ruradamT.

CkopocTb nepeiauv JaHHbIX. ENIMHUIBI CKOPOCTH MEPEIaun TaHHbIX.

KomupoBanne texcroB. PaBHOmMepHbId koA. HepaBHOMEpHBI KO
KomupoBka ASCIl. BocemuOuthbie koaupoBku. [loHsSITHE O KOIMPOBKAx
UNICODE. J[lekomupoBaHue COOOIICHUN C HCIOJb30BAaHUEM PAaBHOMEPHOTO H
HEpaBHOMEPHOTO Kojia. MHbopManoHHBI 00BEM TEKCTA.

Hckaxenne nunpopmaluu npu nepeaaye.

OO6uiee mpeacTaBieHUEe O LUPPOBOM MPEJCTABICHUU ayJIUOBU3YalIbHBIX U
JIPYTHX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanne unBera. ILlBetoBeie ™ogenu. Mogens RGB. I'myOuna
Konuposanus. ITanutpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue uzoOpaxeHuil. IIukcens. Ouenka
MH(OPMAIMOHHOTO 00bEMa rpa)uECKUX JAHHBIX JIJIS1 PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. PazpsaHocTs u yactora 3anucu. KoaudecTBo kaHaioB
3aIHCH.

OueHka KOJMYECTBEHHBIX MMapaMEeTPOB, CBSI3aHHBIX C MPEACTABICHUEM MU
XpaHEHHUEM 3BYKOBBIX (pailsioB.

NupopmManmoHHbIE TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBblE AOKYMEHTBHI U HMX CTPYKTYpHbIE 3JIeMEHTHI (CcTpaHuua, ad3arl,
CTpOKa, CJIOBO, CUMBON).

TexcToBBIM TpoLeCCOp — MHCTPYMEHT CO3JaHUsS, PENAKTUPOBAHUSA M
dopmatupoBanusi TexctoB. llpaBuia Habopa Tekcra. PemakTupoBaHMEe TeKCTa.
CpotictBa cumBoiioB. [Hpudt. Tunsr mpudrtoB (pyOsieHble, C 3aceuKkami,
MoHomupuHHbIe). [lonmyxupHoe m KypcuBHOe Hauepranue. CBoiicTBa ab3aleB:
rpaHullbl, a03alHbI OTCTYI, WHTEpBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CrtuneBoe ¢popMaTupoBaHueE.

CtpykTypupoBaHue HHPOPMAlUM C TIOMOUIIBIO CHUCKOB U  TaOJMII.
MHuoroypoBHeBble criucku. [lo0aBiieHrne TaGiauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMeHThl. O0TekaHue n3o0pakeHuit
TEKCTOM. BkitoueHune B TEKCTOBBIM JOKYMEHT auarpamm, (Hopmys, HyMepaiuu
CTpaHUL, KOJOHTUTYJIOB, CCHIJIOK U JPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['010COBOM BBOJ TEKCTA.
Onrudeckoe pacrno3HaBaHue TekcTa. KommbroTepHblil mepeBoi. Mcnonab3oBaHue
cepBucoB MHTEepHETA 111 00pabOTKHU TEKCTA.

KomnbrorepHas rpadpuka

3HaKOMCTBO C TrpauuecKuMH peaakTopamu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpaduueckux MpUMUTHBOB.

Omnepanuu pefakTUpoBaHUs rpaPUIECKUX OOBEKTOB, B TOM YHCIIe IU(PPOBHIX
doTorpadmii: W3MEHEHHE pa3Mmepa, oOpe3Ka, MOBOPOT, OTpakeHHE, paboTa ¢
obOnacTsaMu (BbIIETICHUE, KOMUPOBAHHE, 3aJIMBKA I[BETOM), KOPPEKIUS I[BETa,
SAPKOCTU U KOHTPACTHOCTH.

BekropHass rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpeICTBaMM TEKCTOBOI'O IpoIeccopa WIM JPYyTrux MNporpaMM (IPHIIOKEHU).
JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyabTUMeIUAHBbIE NIPE3eHTAIMA

[ToaroToBka MynpTUMEIUNUHBIX TIpe3eHTanuid. Cnaiin. JloOaBieHrue Ha ciaiina
TEeKCTa M n300pakeHuii. Pabota ¢ HECKOJIBKUMU ClIaiiJaMH.



JloGaBneHne Ha  clai  ayAMOBHM3yaJIbHbIX  JAaHHBIX.  AHHUMAaLMSL.
I'nnepcceslikm.

8 KUIIACC

TeopeTnueckue 0CHOBbI HHPOPMATHKH

CucreMbl CUNCTCHUS

Hemno3unmonuble ¥ MO3UIIMOHHBIE CHCTEMBbI  cuucieHus. AJjdaBur.
OcHoBanue. Pa3zépuyras popma 3anucu uucina. [lepeBoa B JeCATUUHYIO CUCTEMY
quceJl, 3aMUCaHHBIX B IPYTUX CUCTEMaX CUMCIICHHUS.

Pumckast cuctema cuucneHus.

JlBonuHasi cuctema cuuciienus. [lepeBos menbix yucen B npenenax ot 0 mo
1024 B nBOMYHYIO CHCTEMY cuucleHus. BocbMepuuHas cucreMa CUYHUCIICHUS.
[TepeBos uncen U3 BOCBMEPUYHONW CUCTEMBI B JIBOMYHYIO U JIECATHUYHYIO CUCTEMBI
u oOparHo. IllectHamuarepuynas cucteMa cuucieHus. IlepeBony uyucen wu3
MIECTHAIIATEPUIHON CHUCTEMBbI B JIBOUYHYIO, BOCBMEPUUYHYIO U JECATUUHYIO
CHUCTEMBI U 0OPATHO.

ApudmeTrndeckue ornepair B JBONYHON CUCTEME CUMCIICHHUS.

JJIeMeHThl MATEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HAaY€HUsS  BBICKA3bIBAaHUM.
DNeMEeHTapHbIE W COCTaBHbIE BbICKa3bIBaHUA. Jlornueckue omnepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHE), «WIN» (IU3bIOHKIHS, JOTHYECKOEe
CJIOKEHHUE), «HEe» (JoTu4yecKkoe oTpuliaHue). [IpuopuTeT JOTMYECKUX OIeparui.
Onpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMSI, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTHA BXOJSIIMX B HEro JJEMEHTAPHBIX BbICKa3biBaHUU. Jlormueckue
BhIpakeHUs. [IpaBuna 3ammcu JOTMYECKUX BbIpakeHui. [locTpoeHune Tabmm
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMeHThl. 3HAKOMCTBO € JIOTHYECKUMHU OCHOBAMH KOMIIbIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTE M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKIHNH

[lonsitTue anroputMa. HcnoaHUTENW airopuTMoB. AJNTOPUTM Kak IUIaH
yIpaBJEHUS UCTIOJHUTEIIEM.

CaoiictBa anroputma. CrnocoObl 3amucu airoputma (CIOBECHBIA, B BHUJE
OJIOK-CXEMBI, IPOTpamMma).

AnroputmMuueckne KOHCTpYKUMH. KoHCTpykuus «cnenoBanue». JIMHENMHbIN
anroput™.  OrpaHMYeHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEAYCMOTPETh 3aBUCUMOCTh IMOCIEAOBATEILHOCTH BBIMOJHIEMBIX JEUCTBHI OT
HCXOJIHBIX JTaHHBIX.



KoHcTpykiusi «BeTBIIeHHE»: MOJHAs W HemoJiHas (opmbl. BeinmoaHeHue u
HEBBINIOJTHEHUE YCNOBUSI (MCTUHHOCTh U JIOXKHOCTH BbICKa3biBaHUs). [IpocTeie u
COCTaBHbIE YCIIOBHS.

KoHCcTpyKIust «IMOBTOpEHUs»: HUKIBI C 3aJaHHBIM YKHCJIOM TMOBTOPEHUH, C
YCIIOBUEM BBITIOJIHEHHUS, C IEPEMEHHOM LMKIIA.

Pazpabotka 1y popMalIbHOTO HWCIOIHUTENS aJIrOpUTMa, MPUBOAIIETO K
TpeOyeMoMy pe3ylbTaTy IpU KOHKPETHBIX HMCXOAHBIX JMJaHHBIX. Pa3paborka
HECJOXKHBIX aJTOPUTMOB C HCMOJIB30BAHMEM IIMKJIOB U BETBICHUW IS
ynpasiaeHuss (GopMaIbHBIMU HCIOJHUTEISIMU, TakuMu kKak Po6ot, Yepemaika,
YepréxHuk. BblnonHeHne aJlropuTMOB BpPYYHYI0O W Ha  KOMIIBIOTEpE.
CuHTakcuueckue u Jorudeckue omuoku. OTKasbl.

A3BIK NpOorpaMMupoOBaHus

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoibHBI#
AnroputMudeckuit S3bIK).

Cucrema mnporpaMMHUpPOBAaHMS: PEAAKTOP TEKCTa MPOTpaMM, TPAHCISATOP,
OTJIAYHUK.

[lepemennasi: tum, ums, 3HaueHue. Llenbie, BelIeCTBEHHbIE U CUMBOJIBHBIC
nepeMeHHbIE.

Omneparop mnpucBauBaHus. ApUPMETUYECKHE BBIPAKEHUS M TOPAIOK HX
BeIuncaeHuss. Onepanuu ¢ HeNbIMA YUCIAMU: [EJIOYUCICHHOE JeJIeHUe, OCTaTOK
OT JICJICHHUS.

BerBnenus. CoctaBHble YCIOBUA (3alMCh JIOTMYECKUX BBIPAKEHUM Ha
U3y4aeMOM sI3bIKe MporpamMmupoBanus). HaxoxxaeHne MUHMMyMa W MaKCUMyMa
U3 JBYX, TpEX U 4YETHIpEX uuncel. Pemenne KBagpaTHOro ypaBHEHHsSI, UMEIOIIETO
BEIIECTBEHHBIE KOPHHU.

HuanoroBast oOTJagka MpPOTpaMM: TIOIIArOBOE BBIMOJHEHUE, MPOCMOTP
3HAUYEHUN BETUYHH, OTJIAIOYHBINA BHIBOJ, BHIOOP TOUKH OCTAHOBA.

[Hukn ¢ ycmoBueM. AnroputM EBKiInma s HaXOoXKICHHUS HAMOOIBIIETO
o0IIero nenuTens ABYX HATypalbHBIX unces. Pa3OueHue 3amucu HATYpalbHOTO
yycia B MO3UIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WUIU paBHbIM 10, Ha
oTIeIbHbIC UDPHI.

Hukn ¢ nmepeMeHHOW. AJNTOPUTMBI MPOBEPKU JEIHUMOCTH OIHOTO IIEJOr0
yucia Ha APyroe, MpoBEPKH HATYpaJbHOTO YKCIIa HAa MPOCTOTY.

O06paboTka CUMBOJIBHBIX NaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBosibHast 00paGoTka cTpok. Ilomcu€r YacTOThl MOSABIEHUS CHUMBOJIA B
ctpoke. Berpoennsie GpyHKImm s 00paboOTKH CTPOK.

AHaJIU3 aJITOPUTMOB



OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOTHl aNropuTMa IMpU JAHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIPEAEJIEHUE BO3MOXKHBIX BXOAHBIX JaHHBIX,
MPUBOJAIIMX K JAHHOMY PE3YJbTaTy.

9 KUIIACC

IIu¢ppoBasi rpaMOTHOCTDH

I'no6anbHas cetb UHTEpHET U cTpaTeru 0€30MaCHOIO MOBEJACHUSA B Hell

I'mo6anbnas cers UuTepuer. IP-agpeca y3noB. CeTeBoe XxpaHeHHE AaHHBIX.
MeTo1bl MHIMBHIYAJIBHOTO ¥ KOJUICKTUBHOT'O Pa3MeEIIeHUsI HOBOH MH(pOpMAIUU B
WNutepHere. bonbmue naHHbIC (MHTEPHET-JAHHBIC, B YaCTHOCTH JIaHHBIC
COITMAJIbHBIX CETEH).

[TonsitTue 06 wHOpMaIMOHHONW 0€30MacHOCTU. YTPO3bl WH(POPMAIIMOHHOM
0e30MacHOCTU TIpU paboTe B TJI00ATBHOM CETH U METOIbI NMPOTHUBOACHCTBUS M.
[IpaBuna Oe3omnacHoi ayTeHTU(UKanMU. 3amura JUYHOW UWHOpMauu B
WNurteprere. bezonacHbie crpaterun noseneHus B MutepHete. [IpeaynpexacHue
BOBJICUCHHS B JICCTPYKTHBHBIC M KPUMHUHAJIbHBIC (POPMBI CETEBOW aKTHBHOCTH
(xuOepOyIITUHT, PUIIHHT U ApyTrre GOpMbI).

Pa6ora B uH(OPMALIMOHHOM NMPOCTPAHCTBE

Buner nestensHocTu B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBAsI CiIy»k0a, BUIEO-KOH(EPEHI-CBS3b U JIPYTue), CIPaBOYHBIE
CIYObl (KapThl, paclucaHusi W JPYrue), TOWCKOBBIE CIYKObI, CITYXKOBI
OOHOBJICHHSI TIPOrPpaMMHOT0 oOecreueHuss W apyrue ciaykObl. CepBHUCHI
roCcy/IapCTBEHHBIX ycayr. O6naunble XpaHwinia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku AOKyMEHTOB (oHJaiH-oduck). [IporpammHoe obecrieueHrne Kak BeO-
CEPBHC: OHJIAITHOBBIE TEKCTOBBIE M I'paQUUYECKUE PEIAKTOPbI, CPeabl pa3padOTKH
IPOrpaMM.

TeopeTuueckue 0CHOBBI HHPOPMATUKHI

MopeaupoBaHue Kak MeTo/l MO3HAHUS

Mopenb. 3amauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukamnmm
Mozeneld.  MarepuanbHple  (HaTypHble) ©  WHGOPMAIMOHHBIE  MOJEIH.
HenpepriBHble U nuckperHeie moxaenu. Mmurammonusle Mogenu. Wrposeie
mozaenu. OreHKa aJeKBaTHOCTH MOJIETTH MOJEIUPYEeMOMY OOBEKTY U IENsIM
MOJICIIUPOBAHUSI.

Tabnuansie Mogenu. Tabiuila Kak MpeICcTaBICHUE OTHOIICHUS.

ba3zpl manubix. OTOOp B TaOMMIIE CTPOK, YAOBJIETBOPSIONIMX 3aJaHHOMY
YCIIOBHUIO.

I'pad. Bepmuna, pedpo, myts. OpUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadel. [nuna (Bec) peOpa. BecoBas matpuma rpada. InuHa nytu Mexay
BepmmmHamMu rpada. [lowck onmrtumansHOTO MyTH B Tpade. HavampHas BeprimHa



(MCTOYHMK) ¥ KOHEUYHas BepIIHa (CTOK) B OpUEHTUPOBAHHOM rpade. Briuncnenue
KOJIMYECTBA IMyTEH B HAIIPaBICHHOM ALIMKIMYECKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JucT, peOpo (ayra) nepeBa. Bricorta
nepesa. [lognepeo. IlpumMepsl ncnonb3oBanus AepeBbeB. llepebop BapuaHTOB C
MOMOILBIO JIEpEBA.

[TonsaTHEe MaTeMaTHYECKOM MOJENH. 3aJadyd, pEllaeMble C TMOMOIIbIO
MaTeMaTUYeCcKOro (KOMIBIOTEPHOT0) MoJieaupoBanud. OTandyre MaTeMaTH4ecKou
MOJIENIM OT HATypHOM MOJENIM U OT CJIOBECHOIO (JIUTEPAaTypHOr0) OIMUCAHUS
00BbeKTA.

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: MOCTAHOBKA 3a/1ayd, MOCTPOECHHE
MaTEeMaTUYECKON MOJENH, TPOrpaMMHasi peaau3alus, TeCTUPOBaHKE, MTPOBEICHNE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAIM3 €r0 PE3yJIbTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI U TPOTPAMMHPOBaHHE

Pa3pa0orTka aJiropuTMOB U IPOrpamMM

Pazbuenne 3amaun Ha noazanayn. CocTaBieHHE aITOPUTMOB U MPOTPAMM C
UCIIOJIb30BAaHUEM BETBJICHHM, IUKJIOB W BCIIOMOTATEIbHBIX aJITOPUTMOB ISl
yIpaBjeHUsT UCMOMHUTEIeM POOOT MM APYyrUMU HCIOTHUTEISMH, TaKUMU Kak
UYepenamika, YepTEKHUK U IPYTUMU.

Tabnuunble BeanuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBIeHUE U
OTJIaJIKa MPOTPaMM, PEaTU3YIOIIUX TUIIOBBIE allTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YHUCIIOBBIX MAcCCHBOB, Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonpHbIN AnroputMuueckuii SI3bIK): 3aMI0JTHEHUE YUCIIOBOTO
MacCHBa CIy4allHBIMU YHCIIAMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJA
qucell, HAXOXICHUE CYMMBbl JJIEMEHTOB MAcCHBA, JIMHEWHBIN MOUCK 3aJaHHOTO
3HaUEHUsS B MAacCUBe, TMOJCYET DJJIEMEHTOB MAaCCHBA, YAOBICTBOPSIOIIUX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHE MHHHUMAJIBHOTO (MaKCHUMAaJbHOT'O) AJIEMEHTa
maccuBa. COpTUPOBKA MacCHUBa.

OO0paboTKa MOTOKA JAHHBIX: BBIUUCIECHUE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOT0, MHUHHUMAIBHOTO ¥ MAaKCUMAaJIbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIEI0BATENbHOCTH, YIOBIETBOPSIOIINX 3aJAHHOMY YCIJIOBHIO.

Yupasienue

VYmupasneane. Curnan. O6patHas cBsi3b. [lomyuenne curaamoB ot MU pPOBBIX
JAaTYMKOB (KacaHWs, pAcCTOSIHUSI, CBeTa, 3Byka u Jpyroro). Ilpumepsl
UCIOJb30BaHUsl MPUHIMNA OOpaTHOM CBSA3M B CUCTEMax  YIpaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMM C TMOMOIIBIO JAaTYMKOB, B TOM YHCIE B
POOOTOTEXHUKE.

[IpumMepbl poOOTU3UPOBAHHBIX CUCTEM (CHUCTEMa YMpPAaBJICHUS JABUKECHUEM B
TPAHCIIOPTHOM cHUCTEME, CBapOYHasi JIMHUS AaBTO3aBOJIa, ABTOMATU3WPOBAHHOE



yIIpaBJICHUE OTOIUIEHUEM JOMa, aBTOHOMHAs CUCTEMa YIIPaBICHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTHUE CUCTEMBI).

NupopmManuoHHbIe TEXHOJIOIHH

JJIeKTPOHHbIE TA0JIUIIbI

[Tonsitue 00 3neKTPOHHBIX Tabauuax. TUIIBI JaHHBIX B sTYEUKAX 3JIEKTPOHHOM
tabiuubl. PenakrupoBanue u ¢opmatupoBanue Tabmuu. BcTpoeHHble (QyHKIMM
JUIsE TIOMCKAa MAaKCUMyMa, MHHMMYMa, CYMMbl M CpPEIHEr0 apu(MEeTHYECKOro.
CopTupoBka [aHHBIX B BBIIEJIECHHOM jauana3zoHe. [locTtpoenne auarpamm
(rucrorpamma, KpyroBasi JAuarpamma, TOYedHas auarpamma). Bpeibop Ttuma
IarpamMMel.

[IpeoGpazoBanue Gopmyn npu KonupoBaHuu. OTHOCUTENbHAS, a0CONIOTHAS
Y CMELIaHHAs aJapecalus.

VYcnoBHbIE BBIYMCIECHHS B JJEKTPOHHBIX Tabnunax. CymMMUpOBaHHE W
NoJICYET 3HAaYEHUM, OTBEYAIOMIMX 3aJaHHOMY YycioBuio. OO6paboTka OONBLINX
HAaOOpOB JaHHBIX. UNCIIEHHOE MO/IETMPOBAHUE B JIEKTPOHHBIX TAOJIHIIAX.

NudopmannoHHbIe TEXHOJOTMHA B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMaIIMOHHBIX TEXHOJIOTHI B Pa3BUTUU IKOHOMHUKH MHPA, CTPAHBI,
pernona. OTKpbITbIE 00pa30BaTENIbHbBIE PECYPCHI.

[Tpodeccun, cBsizanHble ¢ UHPOPMATUKON U HH(OOPMALIMOHHBIMU TEXHOJIOTHSMMU:
BeO-au3aliHEp, NPOrpaMMUCT,  pa3pabOTUYMK  MOOWIBHBIX  HPHJIOKEHUH,
TECTUPOBILUK, aPXUTEKTOP MPOrPaMMHOr0 0O€CleyeHMs], CHEUaINUCT 10
aHaJIU3y JaHHBIX, CUICTEMHBIN aJJMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HaIpaBJICHO Ha JOCTH)KEHUE O0YYarOUIMMHCS JIMYHOCTHBIX, METANpEeAMETHBIX U
MIPEMETHBIX PE3yJIbTATOB OCBOCHUS COJIEpKaHuUsl yueOHOTO MpeaMeTa.
JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUSA U COLMAIU3AIMUA OOYYaloOlUXCs CPEeJACTBAMU Y4E€OHOTO
npeaMeTa.

B pesynbrate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanus y oOyuaromierocss OyayT copMHUpOBaHbI CIAEAYIONIUE JTUYHOCTHBIC
pe3yIbTaThI B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAy4YHOMY HaCIIeJIMI0, TOHUMaHUe 3HaueHUuss MHPOPMATUKH KaK HAYKU B >KU3HH
COBPEMEHHOI'0 OOIIECTBa, BJIAJICHUE JOCTOBEpHOW HH(OpMarueidr o mepeaoBBIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKEHHMSIX B 0O0JacTH HWHOOPMATHUKU H
MH(GOPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpaHchopMaIi COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpHUEHTAIUsl Ha MOpajbHbIe IIEHHOCTH M HOPMBI B CHUTYaIlMsIX HPAaBCTBEHHOTO
BbIOOPA, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
¥ TIOCTYIIKH JAPYTUX JIIOACH C MO3UIIMU HPAaBCTBEHHBIX M MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEACTBUH TIOCTYNKOB, aKTHMBHOE HEMNPUATHE aCOIUATBHBIX
MOCTYIIKOB, B TOM umnciie B IHTepHeTe;

3) rpaskaIaHCKOr0 BOCIIUTAHUSA:

IPEACTaBICHUE O COIMAIbHBIX HOpPMaxX MW MpaBWIaX MEKINYHOCTHBIX
OTHONIICHWH B KOJUJICKTHBE, B TOM 4HCIE€ B COIHUAIBHBIX COOOIIECTBAX,
coOmoieHne TpaBWiI OE30MaCHOCTH, B TOM YHCIE HaBBIKOB 0€30MaCHOTO
MOBEJICHUSI B MHTEPHET-Cpele, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JESTENHPHOCTA TPU BBIMOJHEHUW YUYEOHBIX, MO3HABATEIBHBIX 3a/a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHUMAHHWIO W B3aWMOIIOMOIIA B
MpoIecce dTOM yueOHOM MesITeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEJICHUE U
MOCTYNKH CBOUX TOBApPHUILEH C MO3UWLUMUM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS OCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HMHpoOpMaIuu,
MH()OPMAITMOHHBIX npoiieccax u MH()OPMALIMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOLLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMU
MPAKTUKHU U COCTABIISIIOIINX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYITHOCTA HAYYHOU
KapTUHBI MUPA;

MHTEepeC K OOYy4YeHHI0 M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOPY HAaNpaBIE€HHOCTH U
yYpOBHsI 00y4YeHUs B JaibHEHNIIEM;

OBJIaJICHHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEOBATEIbCKOW J€ATEIbHOCTH,
YCTAHOBKAa Ha OCMBICJIICHHE ONBITa, HAONIOACHHM, IMOCTYNKOB M CTpPEMJICHHUE
COBEpIIEHCTBOBATh NYTH JOCTHXKEHUS WHIUBUIYAIBHOIO U KOJUJIEKTUBHOTO
0J1aronoayyus;

c(hOpMHPOBAHHOCTh MH(DPOPMAIMOHHOM KYJIBTYPhl, B TOM YHUCJIE HABHIKOB
CaMOCTOSATEIIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoil,
pa3HooOpa3HbIMU CpeACTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHH, a TaKkKe yMEHHS
CaMOCTOSITEIILHO OINPEENSITh eI CBOETO 00y4eHHUs, CTaBUTh U (HOPMYITUPOBATH
Juist ce0si HOBBIE 3ajjaud B yu€0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN A TEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0pOBbIO, yCTAaHOBKA Ha 3J0pOBbIM 00pa3 >XKM3HM, B TOM 4YHUCIE M 3a CYET
OCBOGHHUS U cOOMIOfeHUsT TpeOOBaHMIT O€30MacHOM JKCIUTyaTallud CpPENCTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIOTHH;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEC K TMpaKTHUYECKOMY H3yudeHuto mpodeccuit m Tpyna B chepax
npodeccroHaIbHON NeSATEeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
IpOrpaMMHUpPOBAaHUEM M WH()OPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
TOCTIKEHUSAX HAyKH MHPOPMATUKU U HAYYHO-TEXHHUYECKOTO MPOTpecca;

OCO3HAHHBIH BBHIOOP W  TOCTPOCHUE HWHIWBUIYAIBHONW  TPACKTOPUH
oOpa3oBaHHsA U JKU3HCHHBIX IUIAHOB C YYETOM JHMYHBIX W OOIIECTBEHHBIX
HMHTEPECOB U NMOTPEOHOCTEN;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHME IJI00AJIBHOrO XapakTepa 3KOJOTMYECKMX IpoOJeM M IyTed HX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH WH(DOPMALMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

8) apanTannu ody4aronerocsi K N3MeHSIIOIIUMCS YCJIOBHAM COUMATBHOM
U IPUPOJIHOM CPe/bI:

OCBOCHHE OOYYAarOUIMMUCS COLMAIBHOIO OIbITAa, OCHOBHBIX COLMAJIBHBIX
poJiel, COOTBETCTBYIOUIMX BEAYIIEH JEATEIbHOCTH BO3pacTa, HOPM MU IPaBHII
OOLIECTBEHHOT' 0 MOBEAEHUS, (POPM COLMAIBHOM )KM3HU B IPYMIAX U COOOLIECTBAX,
B TOM YHCJI€ CYLIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
ITO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aeicTBU:

yMEHUE OMNpeJeNsiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUs, YCTaHaBJIMBATH
aHaJoTuM, KIacCUPUIUPOBATH, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUU sl KiacCUUKAIMK, YCTaHABIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTHh JIOTMUECKUE PACCYXKACHUSA, JelaTh YMO3AKIIOUeHUs (MHIYKTUBHBIC,
JIETyKTUBHBIC U 110 aHAJIOTHH) U BBIBOJIBL;

yMEHUE CO37]aBaTh, MPUMEHITh M IPEOOPa3OBHIBATH 3HAKHM W CHUMBOJIBI,
MOJICJIM ¥ CXEMBI JIJISl pEIIeHUsI YIeOHBIX U MMO3HABATEIbHBIX 3a]1ay;

CaMOCTOSITEJILHO BBIOMPATH CIOCOO pelieHus yueOHOW 3ajauu (CpaBHUBATH
HECKOJIbKO BAapHMAaHTOB peEIICHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue JeCTBUS:

dbopMyTUpOBaTh BOMPOCH], (DUKCUPYIOUIUE pa3pblB MEXKAY peaabHbIM U
KeIaTeIbHBIM COCTOSTHUEM CUTYaAIlUH, 00BEKTa, ¥ CAMOCTOSITEILHO YCTaHABINBATh
HCKOMOE M JJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHUIO, TIOJTYICHHYIO
B XOJI€ UCCJICJOBaHUS;

IIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIEe Pa3BUTHE MPOIECCOB, COOBITHI U
WX TIOCJEJCTBUSl B aHAJOTUYHBIX WJIM CXOJHBIX CUTYyallUsiX, a TaKKE€ BbIJBUTaTh
IIPEATIONOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

BBIBIIATE JAchUIAT WHGOPMAIMH, TAHHBIX, HEOOXOJIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JUYHbIE METOJbl, MHCTPYMEHTBI W 3aIlpOChl IPHU IOHUCKE U
orbope mHGOpPMAlIUM WM JAHHBIX M3 HMCTOYHHUKOB C YYETOM IMPEI0KCHHOM
y4eOHOM 3a7]a4 U 33ITaHHBIX KPUTEPHCB;

BBIOMpATh, aHAJIW3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH
MH(pOpMAIHIO Pa3IMYHBIX BUJIOB U (POPM IpE/ICTABIICHHS;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHMaNbHYIO  (OpPMY  NPEICTABICHUS
“HpOpPMALIMKM W WUIIOCTPUPOBATH pEIIaeMble 3aJadyd HECJIOXHBIMH CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHALUSAMU;

OIIEHUBATh HAACKHOCTh HMHOOPMAIIUU 10 KPUTEPHUAM, IPEITI0KEHHBIM
y4IuTeIeM WIH CHOPMYITUPOBAHHBIM CAMOCTOSATEIIBHO;



3¢ (PEKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUCOHbIE 1eHCTBUSA

Oo0wenue:

COIOCTABJISITh CBOU CYXKJEHHS C CYKICHUSMH JAPYTMX YYaCTHHUKOB JUAjora,
O0OHapy’KMUBATh Pa3JIMYUE U CXOACTBO MO3UIUH;

nyOJMYHO MPEICTABISITh PE3yJIbTaThl BHITTOIHEHHOTO OMBITA (IKCIIEPUMEHTA,
HCCIIeIOBaHUs, TIPOEKTA);

CaMOCTOSITETIbHO BbIOMpaTh (GopMaT BBICTYIJIEHUST C Yy4€ToM 3ajad
Ope3eHTalMd U OCOOCHHOCTEHW ayJAMTOPUU M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE€ U MUCbMEHHBIE TEKCTHI C UCIOIB30BAHUEM WILTIOCTPATUBHBIX MAaTepHUAIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAIbHOU
paboThl MpPU PEIICHHH KOHKPETHOW NpOOJeMbl, B TOM YHCJIC€ TPH CO3JaHUU
UH()OPMAIIMOHHOTO TPOYKTA;

NPUHUMATh 1€ COBMECTHOW HH(POPMAIMOHHON NEATEILHOCTH MO cOOpYy,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALMK, KOJUJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTIKEHHUIO: PACIpeNlesiTh POJIM, I0rOBAPUBATHCS, 00CYKAATh
IIPOLIECC U PE3YJbTAT COBMECTHOM paboTHhI;

BBITMIOJHATh CBOIO 4acTh paboThl ¢ WHGMOpMalued Wi HHOOPMAIMOHHBIM
OPOJIYKTOM, JOCTHUras KadyeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPABICHUIO H
KOOPIMHUPYS CBOM JEHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OIICHMBATh KaY€CTBO CBOETO BKJIaJla B OOIIMI HHPOPMAIIMOHHBIN MPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEJIbHO c(hopmMyTUpOBaHHBIM YYaCTHUKAMU
B3aUMOJICHCTBUS;

CpaBHUBAaTh PE3YJbTAaThl C MCXOJHOW 3aJayell W BKJIAJ KaXJOro 4YieHa
KOMaHJbl B JOCTIKCHHE PEe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
MPOSIBJISITh TOTOBHOCTH K MPENOCTABICHUIO OTUETA MEPE TPYIIION.

PeryjasiTuBHbIE YHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUA

Camoopranusanus:

BBISIBIIATh B JKU3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX MPOOJIEMBI, TpeOyromue
pelIeHUS;

OPUEHTHUPOBATHCSA B  PA3IUMYHBIX TMOJXOJAaX K MPUHATHIO pEHICHUH
(MHIUBUAYaTbHOE IPUHATHUE PEIICHUN, MPUHSATHE PEIICHUN B TPYIINE);

CaMOCTOSITEILHO COCTAaBIISITh QJITOPUTM PEIIeHUs 3aaud (WM €ro 4acTh),
BBIOUpATh CHIOCO0 perieHuss yueOHOM 3ajjaud ¢ y4€TOM MMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBATh IIpeJjaraeMbleé BapHaHTHI
pELICHU;



COCTaBJIATh IUIAH JCHUCTBUHM (IUIaH peanu3aldd HAaMEUYEHHOrO alrOpuTMa
pelIeHMs), KOPPEKTUPOBATh MPEIJIOKEHHBIM aNrOpuT™M C YYETOM MOJIYYEHHS
HOBBIX 3HAHUM 00 M3y4yaeMOM OOBEKTE;

Jenath BBIOOpP B YCJIOBHUSX HPOTUBOpPEUYMBOM HH(poOpmMauuu u Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMmokoHTpOJIb (peduiekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIICKCUY;

JaBaTh OLICHKY CUTYallMu U Ipejiarath miaH €€ u3MeHEeHUs;

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh
Opv pelleHud y4eOHOM 3ajaud, aJanTUpOBaTh pEIICHHWE K MEHSIOMUMCS
00CTOSATCILCTBAM;

OOBSICHATH ~ TPUYUHBI  JTOCTIDKEHUS  (HEAOCTH)KCHHsSI)  PE3yNIbTaTOB
MH(GOPMAIIMOHHOMN J1eITebHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY, YMETh
HaXOAUTh MO3UTUBHOE B IPOU3OIIEIIICH CUTYyaIUu;

BHOCUTh KOPPEKTUBBI B JESATENIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBIIMXCS CUTYAIMH, YCTAHOBJICHHBIX OITHOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yibTaTa IeJIU U YCIOBUSM.

IMOIMOHAIbHBIA MHTEJIEKT:

CTaBUTH ceOs1 HA MECTO APYroro 4eioBeKka, MOHUMAaTh MOTHUBBI U HAMEPEHUS
IPyTOoro.

IIpunsiTHe cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJUPOBATh BCE BOKPYT JakKe B YCIOBUSX
OTKPBITOT'O JIOCTYyNA K JIFOOBIM 00BEMaM HHGOPMAITUH.

INPEAMETHBIE PE3YJIBTATBI

K xonimy oOyuenuss B 7 kJjacce y oOygaromerocs OyayT chOpMHUpPOBaHBI
CJIEIYIOIINE YMEHHUS:

MOSICHSITh Ha npuMepax CMBICTT TOHSITHIA «uHpOopManus,
«MHQOPMAIIMOHHBIM  TIporecc»,  «oOpaboTka  uWHOpMAIUUY»,  «XpAHECHHE
uHbopMaINy, «repenada nHhHOpMaIm;

KOAMPOBATh M JICKOJAUPOBATh COOOIIEHUS IO 3aJlaHHBIM I[IpaBUJIaM,
JEMOHCTPUPOBATH MIOHWUMAHUE OCHOBHBIX MPHUHIIUIIOB KOJAUPOBAHUS WH(MOPMAITUU
Pa3sTUYHON IPUPOBI (TEKCTOBOH, TpadUuecKou, ayino);

CpaBHUBATh JJWHBI COOOIIEHWH, 3aMUCAaHHBIX B Pa3UYHBIX al(aBUTaXx,
OTIEpUPOBATh CIMHHUIIAMH H3MEpPEHUs WH(OOPMAIIMOHHOTO 00bEMa W CKOPOCTH
nepeaaun JaHHBIX;

OIICHWBATh M CPAaBHUBATH pa3Mephl TEKCTOBBIX, Tpa(UUECKUX, 3BYKOBBIX
¢aiinoB u Busneodaiinos;



MPUBOIUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS U Tepeaadu
nH(OpMAaINH, CPABHUBATh WX KOJUYCCTBEHHBIC XapaKTePUCTUKU;

BBIJICNIATh OCHOBHBIE JTallbl B UCTOPUU M TMOHUMATh TCHICHIIMH DPa3BUTHS
KOMITBIOTEPOB 1 ITPOTPAMMHOTO 00ECTICUCHUS;

MOJTyYaTh M MCIOJb30BaTh MHPOPMAIIMIO O XapaKTePUCTHUKAX IMEPCOHATBHOTO
KOMITBIOTEpAa M €ro OCHOBHBIX 3JeMeHTaxX (IMpoIeccop, ONepaTHBHAs TaMSITh,
JIOJITOBPEMEHHAS IMaMsTh, YCTPOKWCTBA BBOIa-BBIBOJIA);

COOTHOCHTh XapaKTEPUCTHUKH KOMIIBIOTEpA C 3aJadaMH, PEIIaeMBIMH C €T0
MIOMOIIIBIO;

OPUEHTUPOBATBCA B HEPAPXUYCCKON CTPYKType (aillloBoil  CHUCTEMBI
(3anmuchiBaTh mosiHOe UM (aitma (karanora), myTh K (ainy (kartajory) Mo
UMEIOIIEMYCSl OTTMCAaHUIO (PailIoOBON CTPYKTYPBI HEKOTOPOTO WH(GOPMAIIMOHHOTO
HOCUTES);

paborate ¢ (alIoBOM CHCTEMOW TIEPCOHAJIBLHOTO KOMITBIOTEpA C
UCII0JIb30BaHUEeM Tpaduueckoro uHTEepdelica, a IMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeInarb, MepeMMEHOBBIBATh, YAAIATh M apXUBHPOBATh (Daillibl U KaTaJlorH,
UCII0JIb30BaTh AHTHBUPYCHYIO MTPOTPamMmy;

NPENICTABIISATh PE3yJIbTaThl CBOEH NESITENIbHOCTH B BUJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUMHBIX PE3CHTALINH;

uckatb uHpopmanuio B IHTepHeTe (B TOM 4yuCIe, O KIFOYEBBIM CIIOBAM, IO
N300paKEHNI0), KPUTHUECKH OTHOCUTHCS K HaWAeHHOW WHGOpMAaIMU, OCO3HABAS
OMACHOCTh JUISl JIMYHOCTM M OOIIECTBAa PACIPOCTPAHEHHS] BPEIOHOCHOM
UH(GOpPMAIINH, B TOM YHCIIe SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

OHUMATh CTPYKTYPY aJApecoB BeO-PeCypcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHI;

cobmonaTh TpeboBaHUs 0€30MacHOM AKCIUTyaTallud TEXHHYECKHUX CPEACTB
MHPOPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHM, COOII0aTh CETeBOM
ATUKET, 0a30Bble HOPMBI WH(MOPMAIIMOHHOW OSTUKH M TIpaBa TpH paboTe C
MPUIOKECHUSIMU Ha JIOOBIX yCTpoicTBax W B MHTepHeTe, BHIOMpaTh O€30IMacHbIe
CTpaTeruu MOBEJICHUS B CETH;

NPUMEHATh METOABl MNPOPUIAKTUKH HETaTHBHOTO BIUSHUSA CPEICTB
WHOOPMAITMOHHBIX M KOMMYHHKAIlMOHHBIX  TEXHOJOTHW Ha  3J0POBHE
MOJIb30BATEIIA.

K konmy oOyuenus B 8 kiacce y oOydaromerocss OyayT chOpMHUPOBaHBI
CJIETYIOIINE YMEHHUS:

MOSICHAT, HAa  TPUMEPaxX  pasiIuyus  MEXAYy  IO3WIMOHHBIMU |
HETMO3UITMOHHBIMHU CHCTEMAaMH CUHUCIICHUS;



3amuChiBaTh W cpaBHUBaTh Henble uucaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX cyucieHus (¢ ocHoBaHusiMu 2, 8, 16), BBINOJHSITH
apu(pMeTHUYeCcKue onepalruy HaJl HUMU;

pPacKpbIBaTh CMBICT TOHATHUN «BBICKA3bIBAHUE)», IOTHYECKAS OMEpalus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aIMCHIBATh JIOTMYECKWE BBIPAXKEHHMS C HCIOJIb30BAaHUEM JU3BIOHKIINM,
KOHBIOHKIIMM WU OTPHUIIAHUS, ONPEAECIATh UCTUHHOCTH JIOTUYECKUX BBIPAXKECHUU,
€CIIM U3BECTHBI 3HAYEHUS MCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIbI HCTUHHOCTH JJIsI JIOTUYECKUX BBIPAKEHUI;

PACKpbIBATh CMBICII MOHATHM «UCIIOJHUTEIDY», «AITOPUTM», «IIPOrpaMma,
NOHMMas Pa3HULly MEXKIY yNoTpeOJeHneM 3TUX TEPMUHOB B OOBIICHHON peYH U B
uH(pOpMaTHKE;

ONMKCHIBATh ANTOPUTM PEILICHUS 3aJaud PA3IMYHBIMU CIOcO0amMu, B TOM
quclie B BUJI€ 0J0K-CXEMBI;

COCTaBJISITh, BBIMOJHATh BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBI
C HCIIOJb30BAHUEM BETBJICHUW W LMKIOB JUIsl YNPABJICHUS HCIOJHUTEISMH,
TakuMu Kak Po6oT, Uepenaika, UepTEKHUK;

UCIIOJI30BATh KOHCTAHTHl W TEPEMEHHBIE PA3JIUYHBIX THUIIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COAEPIKAIINE UX BBIPAXKEHUS, HUCIOJIb30BaTh
omnepaTop NpUCBauBAHUS,

UCIIOJIb30BaTh MpHU pa3paboTKe MPOorpaMMm JIOTUYECKHUE 3HAYEHUS, ONeparuu
Y BBIPQKCHUS C HUMU,

AHAJIU3UPOBATH NPEIOKECHHBIE AITOPUTMBIL, B TOM YHUCJIE ONPEAEIATh, KaKue
pe3yJIbTaThl BO3MOXHBI ITPY 3aJJaHHOM MHOKECTBE UCXOIHbIX 3HAYCHUM;

co3laBaTb M  OTJIAXUBATh NPOTPaMMbl HAa  OJHOM U3  S3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IllkonbHbIi
Anroputmudeckuil SI3bIk), pearu3yroluMe HECI0XKHBIE alrOPUTMbI 00pabOTKHU
YUCJIOBBIX JAHHBIX C HCHOJIb30BAHUEM LMKIOB W BETBJICHUW, B TOM YHUCIIE
peanu3yoImme IpoBEPKY AEIMMOCTH OJHOTO LEJIOT0 YUCia Ha JIPYyroe, MpoBEPKY
HATypaJIbHOTO YKCIIa Ha TIPOCTOTY, BhIAENEHUS (P U3 HATYpaTbHOTO YHCIIA.

K konmy oOydenns B 9 kiacce y oOydaromerocss OyayT chOpMHpPOBaHBI
CIEeAYIOIINE YMEHUS:

pa30uBaTh 3a7a4Ml HA TMOA33Ja4H, COCTABIISITH, BHINOJIHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECJIOKHBIE AJITOPUTMBI C UCIOJIb30BAHHEM BETBJICHUMN, IIUKIOB U
BCIIOMOTATEIBHBIX aJTOPUTMOB JUIsl yNPABICHUS HMCTIOTHUTEISIMUA, TaKUMHU Kak
PoGot, Yepenaiika, YepTEKHUK;

COCTaBJISITh U OTJIAXUBATh MPOTPAMMBbl, PEATU3YIOIINE TUIIOBBIE aJTOPUTMBbI
00pabOTKH YHMCIOBBIX TOCIEIOBATEIIbBHOCTE WJIM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (IIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJIMUECTBA 3JIEMEHTOB



C 3aJaHHBIMHM CBOWCTBAaMH) Ha OJHOM W3 SI3BIKOB mporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonbpHbI AnroputmMuyeckuit A3bIk);

PacKpbIBaTh CMBICI TOHSTUU «MOJECNbY, «MOJCIUPOBAHUEY, OMPEACIAThH
BUJIBI MOJIEJICH, OLICHMBATh aJIeKBATHOCTb MOJIENM MOJEIUPYEMOMY OOBEKTY M
LEJISIM MOJICJIUPOBAHUS;

UCIIOJIK30BaTh Tpadbl U JIEPEBbs JJIsi MOJEIUPOBAHUS CUCTEM CETEBOU U
HepapXuvecKoil CTPYKTYpbl, HAXOAUTh KpaT4allliuii myTh B rpade;

BBIOMpPATh CIIOCOO MPECTaBICHUSI JAHHBIX B COOTBETCTBUM C MOCTaBICHHOU
3ajadyet  (TaOnMIBl, CXeMbl, Tpaduku, JOUarpaMMbl) C  HCIOJIb30BaHUEM
COOTBETCTBYIOIIHUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;

UCIIOJIB30BaTh  DJIEKTPOHHBIE TaOMUIbl st  0O0paOOTKHM, aHamu3a U
BU3yaJIU3allUM YUCIIOBBIX JaHHBIX, B TOM YHCJI€ C BBIJCICHUEM JHama3oHa
TaOIUIIBI U YIIOPSJ0UYUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JICKTPOHHBIX TaOJIUIIax (POPMYIIBI I PACUETOB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apu(MeTHYecKnX (PYyHKIUH (CyMMUpOBaHUE H
MoICU€T 3HAYCHUH, OTBEUAIOIINX 33JaHHOMY YCIIOBUIO, CpeIHEe apuMETHIECKOE,
MOMCK  MAaKCUMQJIBHOTO W  MUHHMMAJIBHOTO  3HA4YCeHUs),  aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIaHHOM ajpecaluu;

UCIIOJIB30BaTh JJICKTPOHHBIC TAOJWIIBI JJIS YHCJICHHOTO MOJCIMPOBAHUS B
IPOCTHIX 3aJlauax U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

UCIIOJIb30BaTh ~ COBPEMEHHBIC  MHTEPHET-CEPBUCHI (B TOM  YHCIIC
KOMMYHHMKAIIHOHHBIE ~CEPBUCHI, OOJaYHbIE XpAHWIHINA JAHHBIX, OHJIAWH-
nporpaMMbl (TEKCTOBBIE W TpadUyecKHEe PEIaKTOPhl, Cpeabl pa3pabOTKH)) B
y4eOHOMU U MMOBCETHEBHOM JEATEIILHOCTH;

IPUBOJAUTL TPUMEPHl HMCIOJB30BAaHUS T€OMH(POPMAIIMOHHBIX CEPBHUCOB,
CEpPBHCOB TOCYJIapCTBEHHBIX YCIYyr, 00pa3oBaTelIbHBIX cepBUCOB HMHTepHeTa B
y4eOHOMU U MMOBCETHEBHOMU JICITEIIBHOCTH;

UCIIOJIb30BaTh  Pa3JIMUYHBIE  CPEJCTBA  3alUTBl  OT  BPEJIOHOCHOTO
MPOrpaMMHOr0  OOeCTICUeHHsI, 3alluIIaTh IMEPCOHAIBHYIO HWH(OpMAIUIO OT
HECAHKIMOHWPOBAHHOTO JOCTyIa M €ro MOCJIEACTBUI (pa3rialieHus, MOJMEHBI,
yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHUYECKUX M COLHUAIBHO-
MICUXOJIOTMYECKUX  aCTEKTOB  HCIOJIb30BaHUs  cetu  MHTepHer  (ceTeBas
QHOHUMHOCTb, ITU(DPOBOM CJIe/l, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BpPEJIOHOCHOTO KOJIa);

pacrno3HaBaTh MOMBITKU U MIPEIYIIPEkKIATh BOBJICUCHHE CE0S U OKPYKAIOIINX
B JICCTPYKTHBHBIC M KPUMHHAIbHBIC (DOPMBI CETEBON aKTHBHOCTH (B TOM YHCJIE
KUOEepOyIUTUHT, (PUIIUHT).
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Paznen 3. UndopmanmoHHbie TEXHOJIOTHH
bubnuoreka [JOK
3.1 T 6 1
CHCTOBBIC AOKYMEHTET https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
3.2 K 4
OMmbiOTepHaA rpaduKa https://m.edsoo.ru/7f41646e
3.3 MynsTUMEIUNHHBIE IPE3EHTALNN 3 1 bubnuorexa LIOK



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

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

Wroro mo paznueny 13
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

8 KUIIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
bubmmoreka [{OK
11 1
CHCTeMBI CaHCIICHIS 6 https://m.edsoo.ru/7f418516
. bubmuorexa [JOK
1.2 1
OJIeMEHTHI MaTEMAaTHUECKON JTOTUKH 6 https://m.edsoo.ru/7f418516
Hroro mo pazgeny 12
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
21 HcnonHuTenu u anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.2 | 9
SPIK HPOTpaMMUpOBaHHA https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HELTHS EOpHINOB https://m.edsoo.ru/7f418516
Hroro mo pazgeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KUIIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€30M1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6moreka [IOK
1.2 PaboTa B nH(OpPMAIIMOHHOM TPOCTPAHCTBE 3 httos://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 8 1 httos://m. edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1
A3PabOTRa QUTOPIIMOB H POTPanMM https://m.edsoo.ru/7f41a7d0
bubnuoreka [JOK
3.2 2
Ympaserine https://m.edsoo.ru/7f41a7d0
Utoro mno pazneny 8
Pa3nen 4. Un(popManimoHHbIEC TEXHOJIOTHHU
bu6mmoreka [JOK
4.1 10
DIICKTPORHbIC TAOHILE! https://m.edsoo.ru/7f41a7d0
4.2 WHupopmanoHHbIE TEXHOJIOTHH B 1 bubnuorexa LIOK



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

COBPEMEHHOM OOIIIECTBE

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

Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
Kommnerorep — yHuBepcanbHOE
BBIUHCIIUTEIBHOE YCTPOMCTBO,
1 aboTaroliee 1o nporpamme 1 bubmorexa HOK
P o porp i https://m.edsoo.ru/8a1521d2
Texnuka 6e301aCHOCTH U MpaBUiIa
paboThl Ha KOMITBIOTEPE
9 Hcropus u coBpeMeHHBbIE 1 bubnuoreka [IOK
TEHJICHIIUU Pa3BUTHUS KOMIIBIOTEPOB https://m.edsoo0.ru/8a1523ee
[IporpammHOe obecrieueHue
3 koMmriptoTepa. [IpaBoBas oxpana 1 Bubmmorexa [JOK
pa.=’p P https://m.edso0.ru/8a152826
MPOrpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bubmuorexka [JOK
omnepanuu ¢ ¢gailaMu u rmarnkamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHbBIX.
5 Hcnonb3oBanue mporpaMm- 1 bubmmorexa [TOK
porp https://m.edsoo.ru/8al52cfe
apX1UBaTOPOB
5 KomnerotrepHbie BUPYCHI U 1 bubnunoreka [JOK
AHTUBHUPYCHBIE TPOTPAMMBI https://m.edsoo.ru/8a152f74
7 Komnsrorepnsie cetu. [louck 1 bubnuoreka [IOK
uHpopmanuu B cetu MHTEpHET https://m.edso0.ru/8a153244
3 CepBHCHI HHTEPHET-KOMMYHHUKALIAMN. 1 bubnunoreka [JOK
Ceresoii aTuker. Ctparerun https://m.edso00.ru/8a153460



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
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

0€3011aCHOTO [MOBEICHUS B

HNurepnere
bubmmoreka [{OK
9 Mnopmarms u nannic https.//m.eds00.ru/8a161966
bubmmoreka [{OK
1 u
0 HpOPMAIHOHHEIE POTIECCEL https://m.edsoo.ru/8al61e2a
PasnooOpa3sue s351K0B U andaBUTOB.
11 ECTGCTB:HHI)IG u ¢o MaJ'II)H?)Ie bubnuorexa LIOK
p https://m.edsoo.ru/8al61fec
SI3BIKA
JIBOMUHBIH angaBut.
12 [IpeobpazoBanue mr060T0 andaputa bubmmorexa [JOK
peobp https://m.edso0.ru/8a162186
K IBOUIHOMY
[IpencraBnenue qaHHBIX B
13 KOMIIBIOTEPE KaK TEKCTOB B bubmmorexa [OK
P https://m.eds00.ru/8a162316
JTBOUYHOM ayipaBuTe
14 Enununer usmepenus nadopmauu bubmuorexa [JOK
U CKOPOCTH Nepeaadyu JaHHBIX https://m.edso0.ru/8a16249c
KonupoBanue T€KCTOB.
15 PaBHOMepHEBIE 1 HEPABHOMEPHEBIE bubmorexa LOK
p p p https://m.edsoo.ru/8a1625f0
KOJIBI
16 JlexoupoBaHue COOOIICHUIA.
NudopmanmoHHbIil 00BEM TEKCTa
17 udpooe nmpeacrabieHne bubnunoreka [JOK
HEMPEPbIBHBIX JAHHBIX https://m.edso0.ru/8a162848
Konuposanue nsera. Ouenka
18 MH(POPMAIIMOHHOTO 00BbEMA bubnuoreka [IOK

rpaduyecKux JaHHBIX TS
pacTpoBOro M300paKEHUS

https://m.edsoo.ru/8a1629ec



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
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

bubmuoreka [JOK

1 K
o OAHpOBAHHE SByKd https://m.edso0.ru/8a162b72
PesepBHbIi ypok «KoHTpoapHas
20 abora o Teme "[Ipencrasinenue bubmorexa LHOK
P " P https://m.edsoo.ru/8a162d02
nHpopmanuu'"»
TekcToBbIEe JOKYMEHTHI, UX BBOJ U
21 eIaKTH OBEHI/IZi TEKCTOBOM " bubmorexa HOK
pelt P https://m.edsoo.ru/8al62e7e
rporieccope
29 @opMaTHUpPOBAHNE TEKCTOBBIX bubnuorexa [JOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 [Tapametps! crpannnbl. CiuCKU U bubnuoreka [IOK
TaOJIHIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6moreka [IOK
TEKCTOBBIE JOKYMEHTHI https://m.edso0.ru/8a1632d4
HHTennexTyaibHble BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O0001IeHne U cUcTEMAaTU3ALIHS
26 3HaHUH 1o TeMe «TeKkcToBbIe bubmorexa HOK
https://m.edso0.ru/8a1635c2
JTIOKYMEHTBI»
97 I'paduueckuii penakrop. Pactpossie bubnuoreka [JOK
PUCYHKH https://m.edsoo.ru/8a163874
08 Onepanuu pegaKkTUpOBaHUS bubnnoreka [JOK
rpadu4ecKux 0OBEKTOB https://m.edso0.ru/8a1639d2
bu6mmoreka [JOK
29 Bexropras rpagua https://m.edso0.ru/8a163b30
30 O06o01eHre 1 cucTeMaTHU3aIus bubnmuoreka [JOK

3HAHMUH IO TEME ((KOMHBI-OTepHaSI

https://m.edsoo.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpaduka». [IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
pabota

PesepBHeIit ypok. O600IICHNE 1

31 cucTeMaTH3alus 3HaHUH / 1 bubnuorexa [JOK
Bcepocculickas npoBepoyHast https://m.edso00.ru/8a164828
pabota

32 [ToaroToBka MynbTUMEIUNHBIX 1 bubmmoreka [{OK
MpEe3EHTALNI https://m.edso0.ru/8a1642c4
JloGaBrenne Ha ciai

33 ayIMOBU3YAIBHBIX JaHHBIX 1 bubmorexa HOK

Y Y ’ https://m.edso0.ru/8a164472
aQHUMAITUHU U TUTIEPCCHLIOK
O00011IeH1E U CUCTEMATHU3AIIUS
34 3HaHui o TeMe «MyJIbTUMEIUHHBIE 1 bubmmorexa [OK
Y a https://m.edso0.ru/8a164652
MIPE3CHTALIAI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIIACC

KoanyecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Heno3uuumoHHbIe ¥ TO3UITMOHHBIE 1 bubmmoreka [{OK
CHUCTEMEI CUHUCIICHUS https://m.edsoo.ru/8a1649e0
bubmmoreka [{OK
2 Passe ast (hopMa 3armc cia 1
BEpHYTas opma sanucH amcn https://m.edsoo.ru/8al64ba2
JIBonuHas cuctemMa CUMCIICHUS.
3 Apudmernyeckue orneparuu B 1 bubmorexa LOK
P . P https://m.edso0.ru/8a164d96
JIIBOMYHOM CUCTEME CUMCIIEHUSI
4 BocbMeprnunast cuctemMa CUHCIIEHUS 1 bubmorexa [OK
P https://m.edso0.ru/8a165296
5 [llecTHaaaTepuyHas cucTeMa 1 bubnuoreka [IOK
CUHCIICHHUSI https://m.edso0.ru/8a16549e
O0001IeHre U cucTEMAaTU3ALIH
6 3HaHUN 110 TeMe «CucremMsbl 1 bubmorexa [JOK
https://m.edso0.ru/8al6564c
CUHCIICHUSI
7 Jlornueckue BBICKA3bIBAHUSA 1 bubmmorexa [JOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepamnuu «ny», «UIn», 1 bubnunoreka [JOK
«HEY https://m.edso0.ru/8a165b56
9 OnpeneneHre UICTUHHOCTH 1 bu6mmoreka [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 TaOnuIbl HCTHHHOCTH
11 Jlornueckue 3neMeHTHI bu6mmoreka [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

https://m.edsoo.ru/8a165e94

KontponsHas pabota o Teme

bubmmoreka [{OK

12 «INeMEHThI MAaTEMaTHIECKOM httos://m.edsoo.ru/8a178c38
JIOTUKUY

13 [Tonatue anroputma. Mcnosaurenn bubnuorexa [JOK
AITOPUTMOB https://m.edso0.ru/8a17949¢

14 CgoiicTtBa anroputrma. CriocoOsl bubnuoreka [JOK
3allMCH AJITOPUTMA https://m.eds00.ru/8a179606

15 AnropuTMHUYecKast KOHCTPYKITUS
«cienoBaHue». JIMHEMHBIN AIrOPUTM
AnropuTMuYecKast KOHCTPYKITUS

16 «BETBJICHUE: TOJIHAS U HETIOJTHASI
dhopmbl

17 AnropuTMHUYECKass KOHCTPYKIIUS bubnuoreka [IOK
«TMOBTOPEHUE) https://m.edso0.ru/8a17998a

18 dopmanabHOE UCTIOJHEHUE bubnuoreka [IOK
anropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTIOKHBIX AITOPUTMOB

19 C MCIOJIb30BaHUEM ITUKIIOB IS bubnmuoreka [JOK
yIpaBJeHus GopMaIbHBIMU https://m.edsoo.ru/8al79elc
HCIIOJIHUTEIISIMU
Pa3paboTka HECTIOKHBIX aITOPUTMOB

20 C UCMOJIb30BaHUEM LIUKIJIOB U bubnnoreka [JOK
BETBJICHUH J1JIs1 YIIPABIICHUS https://m.edsoo.ru/8al79elc
(hopManTbHBIMU UCTIOTHUTEISAMU

21 BeinosiHeHue anropurMoB Bu6mmorexa LIOK

https://m.edsoo.ru/8al7a06a
22 O06o01IeHre U cucTeMaTrU3aIus bubnmuoreka [JOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHui 110 TeMe «/IcnoJaHuTenu u
QITOPUTMBL. AJTOPUTMUYECKUE
KOHCTPYKIUW

https://m.edsoo.ru/8al7al8c

A3k nporpammupoBanus. Cucrema

23
MIPOrPAMMHUPOBAHHS
24 [Tepemennsie. Oneparop
MIPUCBAaBAHUS
o5 [IporpamMmMupoBaHre TMHENHBIX
AJITOPUTMOB
26 PazpaboTka mporpamm, coaepxaniux
oTIepaTop BETBIICHUS
27 JlnanoroBas oTiajKa nporpamm
28 [ukn ¢ ycrioBueM
. bu6mmoreka [IOK
29 L ¢ nepemetHoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O06paboTKa CUMBOJIBHBIX JTAHHBIX httos://m.edsoo.ru/8al7ad6e
O0001IeHre U cUCTEMATU3ALIHS
3HaHUM 1O TeMe «SI3bIK
31 nporpamMmmupoBanus» [IpoBepounas Bubmmorexa LIOK
. https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
poBepouHasi paboTa
PesepBuslit ypok. O6001IeHE U
32 CUCTeMAaTH3alus 3HaHUM U yMEHUI bubnuoreka [IOK
1o Kypcy uHpopmaTuku 8 Kiacca / https://m.edso0.ru/8al7b456
Bceepoccuiickas npoBepouHas paboTa
33 Amnanus anroputmoB. Onpenenenue bubnuoreka [IOK

BO3MOJKHBIX PE3YyJIbTATOB pa6OTBI

https://m.edsoo.ru/8al7afab



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

AJIropurMa 1npu 3alaiHHOM
MHOXKECTBC BXOAHBIX JaHHBIX

Amnanus anroputmoB. Onpenenenue

34 BO3MOJKHBIX BXOJHBIX JTaHHBIX, 1
MIPUBOSIINX K TaHHOMY pe3yibTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KUIIACC

KoaundyecTBO 9acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue A bp
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 I'moGanwnas cets UnTepuer. IP- 1 bubnuoreka [JOK
anpeca y3i10B. bousbiive 1anHbie https://m.edso00.ru/8a17b578

bubmmoreka [{OK

2 Nudopmanunontas 6€30macHOCTD 1

(popwar https://m.edso0.ru/8a17b690
VYyer noHsATHS 00 UHPOPMAITIOHHOM

3 0€301MacHOCTH MPH CO3/IaHUU 1 bubmuorexa [JOK
KOMIUIEKCHBIX HH(POPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHMI]

4 Bunel nearenbHOCTH B CETH 1 bu6mmoreka [IOK
WNurtepHer https://m.edsoo.ru/8al7b8e8
O0ayHble TEXHOIOTHH.

5 Hcnons3oBanue onnaitH-oduca 1is 1 Bubnmorexa [JOK

a https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O0001IeHne U cUcTEMAaTU3ALIHS
3HaHuil o TeMaM «l J1o0anbHas ceTh
6 HNurepHer u ctparerun 0€30macHOro 1 bubmorexa [IOK

p pv https://m.edso0.ru/8a17bb36
MOBEIECHHS B Hel», «PaboTa B
MH(POPMAITMOHHOM ITPOCTPAHCTBE)»

7 Moaenu 1 MOIETMPOBAHUE. 1 bubnunoreka [JOK
Knaccudukanuu moaeneit https://m.edso0.ru/8al7be06

b K
8 Tabnuunsie MOETH 1 nomoreka O

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



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3zpaboTka ogHOTAOMUYHOM 6a3bI

9 naaHbIX. COCTaBICHHE 3aPOCOB K
0a3e TaHHBIX
I'pad. Becoras matpuna rpada.
JIyiiHa TTyTH MEXTy BEepIIUHAMU
10 rpada. Berancienne koam4ecTBa
IIyTE€N B HAIIPABJICHHOM
AIMKIINYECKOM Tpade
11 Hepero. [lepeGop BapuaHTOB ¢
MTOMOIIBIO JIepeBa
12 MatemaTraeckoe MOJISITHPOBAHHE bubmorexa TOK
https://m.edsoo.ru/8al17c392
13 DTanbl KOMIBIOTEPHOTO bubmuorexa [JOK
MOJIEJTUPOBAHUS https://m.edsoo.ru/8al7c4aa
O0001IeHne U cUCTEMATU3AIIHS
14 3HaHui. KonTpoapHas pabora mo bubnuoreka [IOK
teme «MoJienupoBaHue KaK METO/T https://m.edso0.ru/8al7c9c8
MTO3HAHUS
Pa3buenue 3amaun Ha Moa3a1auu.
CocraBieHue aJropuTMoB U
15 MPOTpaMM C UCITOJIb30BaHUEM bubmorexa HOK
B https://m.edsoo.ru/8al7cb12
BETBIICHUH, IUKIIOB U
BCIIOMOTATENbHBIX AITOPUTMOB
bubnuoreka [JOK
16 OHOMEPIHbIE MACCHBEL https://m.edsoo.ru/8al7cc3e
17 Tunossle anropuT™Mbl 00pabOTKU bubnuoreka [IOK
MAacCUBOB https://m.edsoo.ru/8al17cd60
18 CoptupoBka maccusa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

bubmuoreka [JOK

1
3 Obpaboria NoTOKa AAHHLIX htps://m.edso0.ru/8a17d01c
O06o01IeHre U CHCTeMaTH3aIus
20 3HaHui. KontpoapHas pabora mo bubnuorexa [JOK
teme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7dlca
MIPOTPAMM)»
21 VYmpasnenue. Curnan. OOpaTHas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/8a17d4d6
bubmmoreka [{OK
22 PoGoTuznpoBaHHbIE CUCTEMBI https://m. edsoo.ru/8al7d602
DOneKTpoHHbIE TaOIUIIEI. THITbI
23 AQHHBIX B SYCHKAX DIICKTPOHHON bubmorexa TOK
a1 p https://m.edso00.ru/8a17d710
TaOJTUIIBI
24 PenaktupoBanue u bubnuoreka [IOK
(dhopmaTupoBaHue TaOIUIT https://m.edsoo0.ru/8a17d832
Bcerpoennrie KITMH JIJIs1 TIOUCKA
25 MaK](;:)I/IM a I\(fIZ:III/I; :f CYMMBI U bubmorexa [IOK
yMa, yMa, EyM https://m.edsoo.ru/8a17d990
cpenHero apupmMeTHIECKOTO
26 CopTtupoBka u (GpuUIbTparus JaHHBIX bubnuoreka [JOK
B BBIJICJIICHHOM JHAIIa30HE https://m.edsoo.ru/8al7db70
97 [TocTpoenne nuarpamm u rpa)vKkoB bubmuorexka [JOK
B 3JIEKTPOHHBIX Ta0JIUIIAX https://m.edsoo.ru/8al7e08e
08 OTtHocurenbHast, a0COTIOTHAS U bubnunoreka [JOK
CMeEIIIaHHas aJipecarus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BBIUUCIIEHUS B bubnunoreka [JOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka GonbIIMX HAOOPOB bubnunoreka [JOK

JaHHBIX

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



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
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

31 YucnenHoe MOJCIIMPOBAHUE B 1 bubnmoreka [JOK
ANIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7eaca
O00011IeHNE ¥ CUCTEMATH3AIMS

32 3HAHUU 110 TeMe «DJIEKTPOHHBIE 1 bubmorexa [JOK

P https://m.edsoo.ru/8al7ec3c
TAOJIULIBIY»
Ponp nHGOpMAITMOHHBIX
. bubnuoreka [JOK
33 TEXHOJIOTUH B Pa3BUTHH YIKOHOMHKH 1
https://m.edsoo.ru/8al7ed54
MUpa, CTPaHbI, pErHOHa
PesepBusblii ypok. O000IIIEHNE U
34 CHCTIe)MaTmZEHs[ Hrtorosoe 1 bubmorexa [IOK
’ https://m.edsoo.ru/8al7ee6c
MTOBTOpPEHUE
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpamMmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

[To Teme «IludpoBasi rpaMOTHOCTHY

1.1

[losicaTe Ha  mpuMepax CMBICH  TOHATUH  «UHpOpPMaLUL»,
«HGOPMAITMOHHBIN MPOIIECC, «00paboTKa HHDOPMAITUNY, «XpPAHCHUE

nHpopmanuny, «nepeaada HHGOpMaLUn»

1.2

[IpuBOIUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U NEeperadu

nH(pOopMalUY, CPAaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKHI

1.3

[lomyuats ¥ HCNONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEePCOHAIBHOTO KOMIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (Ipolieccop,
oTiepaTUBHAs MaMsTh, JOJTOBPEMEHHAas IaMATh, YCTPOWCTBAa BBOJIA-

BBIBO/JIA)

1.4

COOTHOCHTH XapaKTCPUCTUKHU KOMIIBIOTEPA C 3aga4aMH, P€IIaCMbIMU C

€ro NoOMoImbrO

1.5

OpueHTHPOBaThCS B HEPAPXUUYCCKON CTPYKType (aillioBOM CHCTEMBI
(3armuchIBaTh MOJIHOE MM (aiina (karajora), myTh K ¢airy (karaaory)
N0 HMEKIIEeMYyCcs OMNUCAaHUI0 (DalIOBON CTPYKTYphl HEKOTOPOTO

UH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PaGorate c (paiinoBoil cucTeMoil TEPCOHATBLHOTO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aaBarh (KOMUPOBATH,
nepeMeniaTh, MepPEeUMEHOBBIBATh, YIANATh U apXUBUPOBAThH (ailibl U

KaTaJloTH, UCIOJIb30BaTh AaHTUBUPYCHYIO IPOTPaMMY)

1.7

Uckate undopmanuio B MHTEepHETe (B TOM YHCIEe MO KIHOYEBBIM
CIIOBaM, IO H300paKE€HHUI0), KPUTHUECKH OTHOCUTHCA K HaWICHHOUN
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTh [UIS JUYHOCTH U 0OIIecTBa
pacmpoCcTpaHeHUsT BpPEJOHOCHOW wWH(OpManuu, B TOM  YHUCIE

OKCTPEMHUCTCKOI'0 U TCPPOPUCTUICCKOT'O XapaKTepa




1.8

[ToHUMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALUN

1.10

Cobnronate TpeOoBaHMs 0€30MAaCHON AKCIUTyaTallud TEXHHUYECKHX
CpCaACTB I/IH(bOpMaHI/IOHHI)IX H KOMMYHUKAIIMOHHBIX TeXHOJ’IOFHﬁ,
COOMIONIATh CETEeBOM ATUKET, Oa30BbIe HOPMBI HHPOPMAIIMOHHON ATUKH
U TpaBa mpu paboTe C MPUIOKCHHUSIMH HA JIOOBIX YCTPOWCTBaX W B

WuTepHere, BHIOHpaTh O€30MacCHBIE CTPATET MU MOBEACHUS B CETH

1.11

HpI/IMeHHTI) METO/IbI HpO(l)I/IJ'IaKTI/IKI/I HETaTUBHOTO BJIMUAHUA CPCIACTB
I/IH(bOpMaIII/IOHHI)IX U KOMMYHUKAIIHOHHBIX TEXHOJIOTMHA Ha 310pPOBEC

TIO0JIb30BAaTCIIA

[To reme «Teopernueckue 0CHOBBI HHOOPMATUKI

2.1

KonmupoBaTe u neKoaupoBaTh COOOIIEHUS IO 3aJaHHBIM IPaBHIIAM,
JEMOHCTPUPOBATh MOHUMAHWE OCHOBHBIX MPUHIIMIIOB KOJAUPOBAHUSA

UHPOPMAIMU PA3TUIHON TPUPOJIBI (TEKCTOBOM, rpadudecKkoii, ayano-)

2.2

CpaBHI/IBaTB JJIMHBI COO6IIICHHI>'I, 3aIlIMCaHHBIX B Pa3IMIHBIX

andaBuTax, ONEpUpPOBaTh €AMHUIIAMU HU3MEpEHUs] MH(GOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIauil JaHHBIX

2.3

OneHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpadUUecKUX,

3BYKOBBIX (pailyioB 1 BHeO(DaiiyioB

[To reme «MHPpOpPMAITMOHHBIE TEXHOJIOTHID)

3.1

Hpe,Z[CTaBJ'IﬂTB PE3YJIbTAThI cBoeit JCATCIIBHOCTH B BUJC

CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUINHBIX MPEe3CHTAIUI

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme «TeOpeTI/I‘-ICCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

IloscHaTe Ha npuMepax pas3jayud MEKAY MNO3UIUOHHBIMH U

HCIMMO3MIITMOHHBIMHU CUCTEMaMU CUHCIICHUA

1.2

3anuchIBaTh U CpaBHMBATH Lenble yncia oT 0 no 1024 B paznuyHbIX

MO3MIIMOHHBIX CHCTEMax CYUCIeHUs (¢ OoCHoBaHmsamMu 2, 8, 16),




BBITIOJTHATH apu(METHUECKUE OTIepaliy HaJl HUIMU

1.3

PaCKpBIBaTB CMBICJI MOHATHH «BBICKA3bIBAHHUC), «Ioruyecckas

onecpanusa», «JIOrH4€CKOC BbIPAKCHHUCH

1.4

3aIuCchIBaTh JJIOTHYSCKUE BBIPpAXKCHUS C UCIIOJIB30BAHUEM JU3BIOHKIIUHA,
KOHBIOHKIIMM W OTpHUAHUA, OIIPCACIIATL HCTHHHOCTH JIOTUYCCKUX
BI)Ipa)KeHI/H\/JI, €CJIM U3BCCTHBI 3HAUYCHUA HCTHHHOCTHU BXOJAIIHUX B HETO
INEPEMCHHBIX, CTPOUTH Ta6J'II/IIIBI UCTUHHOCTH JIA JIOT'HMYCCKUX

BBIPAXKEHUI

[To Teme «ANropUTMBI U TPOrPAMMUPOBAHUE

2.1

PackpeiBaTh  CMBICT  TOHATHI  «UCIOJHUTENB»,  «AJITOPUTMY,
«rporpamMma», IOHHMMas pPasHUIly MEXAY YIOTpeOJeHHUEM ATHUX

TEPMHHOB B OOBIIEHHOH peur U B HH(GOpMaTUKe

2.2

OmmceIBaTh AJITOPUTM PCIICHUA 3aJa4du pa3IMUYHbIMU CHOCO6aMI/I, B

TOM YHUCJIEC B BUAC OJI0K-CXEMBI

2.3

COCTaBJ'ISITB, BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BaAHUEM BETBJICHUU U IUKJIIOB JJId YIIPABJICHHA

HUCITOJIHUTCIIAMU

2.4

HUcnons30BaTh KOHCTAaHTHI H NEPEMEHHBIC  pa3IMYHBIX THIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKkKE cCoAcpKalue HX

BBIPAXCHUA, UCIIOJIB30BATh OIICPATOP IIPpHCBaAaBAHUA

2.5

Hcnons30BaTh IIpu pa3pa60TI<e nporpamMm JIOTHYECKHUE 3HAUYCHUS,

oIepalnru U BBIPAXKCHNA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MMPECAJIOKEHHBIC AJITOPUTMBI, B TOM YHCJIC OINPECACIIATD,
KaKHC€ PE3YyJIbTAThl BO3MOXKHBI IIPpHU 3aJdHHOM MHOXKCECTBC HCXOIHBIX

3HAYECHUH

2.7

Co3nmaBaTh ¥ OTH@XHUBATh MPOTPAaMMBI Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbII
AnroputMuueckuit S3bIK), peamu3yroliue HECIOKHbIE aITrOPUTMBI
00pabOTKM YHWCIOBBIX JIAHHBIX C HCIOJB30BAHUEM IMKIOB H
BETBIICHUI, B TOM UYHKCJIE€ PEaTHU3YIOUINe MPOBEPKY NEIUMOCTH OJHOTO
IEJIOT0 YKClia Ha APYroe, MPoBEepKy HATYpaTbHOTO YKCIa Ha MPOCTOTY,

BBIJACIICHUA I_II/I(I)p N3 HATYPAJIBHOTI'O YUCJIa

9 KIIACCA




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh COBpEMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4HCIIE
KOMMYHUKAIIUOHHBIE  CEPBHUCHI, OOJIaYHbIE XPAHWJIUIIA JAHHBIX,
OHJIAH-TIpOrpamMMbl (TEKCTOBbIE M TpaHUuecKue PelaKkToOpbl, CpPeibl

pa3paboTKK) B yueOHOU U MOBCETHEBHOM JIEATETLHOCTH

1.2

[IpuBoauTs  TpUMEPBHI  HWCIOJB30BAaHUA  T'€OMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, 00pa30BaTEIbHbIX

cepBucoB HTepHETa B yueOHOU U MOBCEAHEBHOM JIEATETLHOCTH

1.3

Hcnonb3oBaTh pa3nuyHble CpeICTBAa 3allUThl OT BPEJOHOCHOTO
MIPOTPAMMHOTO 00ECTICUCHHMSI, 3alTUIIATh TIEPCOHATHHYIO HH()OPMAITHIO
OT  HECAHKIIMOHMPOBAHHOTO  JIOCTyla W  €ro  MOCIEeACTBUH
(paszriamienus, TOJIMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMYECKMX U COIMAIbHO-TICUXOJIOTHYECKMX  acIeKTOB
WCIONIb30BaHUs ceTu VIHTepHeT (ceTeBass aHOHUMHOCTb, LHU(PPOBOI
clell, AayTeHTUYHOCTh CYOBEKTOB M  PECcypcoB,  OIACHOCTb

BPEIOHOCHOTO KOJ1a)

1.4

PacriozHaBaTh MONBITKM W TNpEeAyNpexaaTh BOBJeueHUE ceds u
OKPY)KAIOIIUX B JECTPYKTHBHbIE U KPUMHUHAIbHBIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UTMHT, (DUIIIUHT)

[To reme «Teopernueckue 0OCHOBBI HH(POPMATUKID

2.1

P ACKPbIBATb CMBICJI MMOHATHH «MOICIIb, «MOACIUPOBAHUCH),
OIIPCACIIATh BHUIBI MOI[@J'ICI‘/'I, OOCHUBAaTh AaJACKBATHOCTbL MOACIN

MOJCIINPYEMOMY O6L€KTy " ICJsIM MO ACIIMPOBAHUA

2.2

Hcnonn3oBarh Fpa(bbl U JCPCBbA AJIA MOACIIUPOBAHUSA CUCTEM CETeBOM

U MepapXudecKoi CTPYKTYphbl, HAXOUTh KpaTuailiiuii myTs B rpage

ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUE

3.1

Pa30uBath 3alau¥ Ha noa3aaavui, COCTaBJIATh, BBIIIOJHATH BPYYHYIO U
Ha  KOMIIBIOTEPEC  HECJIOXHBIC  aJITOPUTMBI C  HUCIOJB30BAHUCM
BeTBJ’IeHHfI, [MUKJIOB U BCIIOMOT'aTCJIBHBIX AJITOPUTMOB JIs1 YIIPABJICHUA

HUCIIOJIHUTCIIAMHA

3.2

CocTaBiATh M OTJIAXKHUBAThH nporpamMmbl, peajiu3yromuec TUIIOBLIC




QITOPUTMBI  00paOOTKM  YHCIOBBIX  IOCJICOBATEILHOCTEH WM
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CYMMBI WJIHM KOJHMYECTBA DJIEMEHTOB C 3a/JIaHHBIMH CBONCTBaMH) Ha
OJTHOM W3 s3bIKOB mporpammupoanus (Python, C++, ITackans, Java,

C#, llIxoybHBINA ANTOPUTMUYECKUH SI3BIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID

4.1

BreiOupats crmoco0® mpeacTaBiICHHWS JaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOM 3ajaudel (TaOJUIlbl, CXeMbl, TpaduKu, AUArpaMMBbl) C
WCIIOJb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJCTB

00paboOTKH JaHHBIX

4.2

Hcnonb3oBaTh 37€KTpOHHBIE TaOMULBI A 00paOOTKM, aHanu3a |
BHU3YyalIM3alliM YHCIOBHIX JAaHHBIX, B TOM WYHCIIE C BBIICJICHUEM
nyarna3oHa TaOMUIBl W YHOpSAAOYMBAHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

4.3

CoznaBaTh M NPUMEHATH B AJIEKTPOHHBIX TaOiauIax (Gopmysasl ams
pacy€ToB C MCIOJIb30BAaHUEM BCTPOCHHBIX apH(PMETHICCKUX (PYHKITUN
(cyMMHpOBaHWE H TOACYET 3HAYCHHUH, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apu(MeTHdecKoe, IMOMCK MaKCHMaJIbHOTO H
MHHUMAJIBHOTO 3HAYEHMsI), AOCOTIOTHON, OTHOCUTEIILHON, CMEIIaHHOM

aJipecaryu

4.4

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/IHBI JJIA YHUCJIICHHOTI'O

MOJCIIMPOBAHUA B IIPOCTHIX 3a/ladyax U3 pa3HbIX NPCIMETHBIX obnacrei




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

1.1

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEIBHOE YCTPOMCTBO, paboTaroiiee Mo
nporpaMMe. THUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNEepKOMIbIOTEpbl.  MoOuibHbIe — ycTpoiicTBa.  TexHuKa

0€30MacHOCTH | MpaBHiia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa MW WX HasHadeHwe. IIpomeccop.
OnepaTuBHasE W JOJITOBPEMEHHAas NaMATb. YCTPOWCTBA BBOJA MW BBIBOJA.
CeHcopHbIN BBOJ, TaTYMKU MOOWJIBHBIX YCTPOMCTB, CpeAcTBa OMOMETPUUYECKON

ayTeHTU(PUKAIUN

1.3

Ucrtopus pa3BuTHS KOMIIBIOTEPOB M IporpammHoro obecrneueHus. [lokoneHus
KoMrbioTepoB.  COBpeMEeHHbIE  TEHICHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnbiorepsl. [lapamnenbHbie BeuuciaeHUs. [lepcoHaNbHBIA KOMITBIOTED.
[Ipoueccop u ero xapakTepuCTUKH (TaKTOBasi YacTOTa, pPa3psAIHOCTD).
OneparuBHasg naMsth. JlonroBpeMeHHasi maMsTh. Y CTPONCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX IaHHBIX (OTepaTHUBHAS MaMSATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPAOTENbHBIN HAKOIMUTENb, MOCTOSHHAS MaMsiTh CMapTPoHa) U CKOPOCTh

J0CTYyIla I pa3/IMYHbIX BUIOB HOCHUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. llpukiagHoe  mporpaMMHOE
obecrnieueHue. Cucremnoe MPOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm U JaHHbBIX. becrnaTHbie u

YCJ'IOBHO-6CCHJ'I3THLIG IIporpaMMal. CBO60I[HOC IMporpaMMHOC obecnieyeHne

1.5

@aiinel ¥ manku (karanoru). Tumsl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble
pa3mepsl (aiiIoB pa3nUYHBIX THUIOB (CTpaHUIA TEKCTa, JIEKTPOHHAs KHUTA,

(doTorpadusi, 3anuck MECHU, BUICOKIHII, TOTHOMETPAKHBINA (HUITHM)

1.6

[Mpunuunsl noctpoeHust ¢aitnosbix cucteM. [lonmHoe umMsa Qaiina (mamku,

katanora). [Iyre k ¢aiiny (manke, kaTaaory)

1.7

daiinoBeii MeHekep. Pabora ¢ Qaiinamu u nmankamu (KaTajgoramu): CO3JaHHUE,

KOIIMPOBAHUC, TIEPCMCIICHUEC, NCPCUMCHOBAHUC U YHAJICHUC (baﬁHOB n I1arokK




(xartasioroB). Ilouck (aiinoB cpeacTBaMu OMEPAITUOHHON CHCTEMBI

1.8

ApxuBanus nJaHHbIX. Vcnoiap30Banne nporpaMM-apxXxuBaTopoB

1.9

KomnerotepHbie BUPYCHI U APYTHE BPEAOHOCHBIE MporpaMmsl. [IporpaMmel s

3aILMTHI OT BUPYCOB

1.10

O0benuHeHMEe KOMIBIOTEpOB B ceTh. Cerh MHTepHET. BeO-cTpanuna, BeO-caiT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cucremsl. Ilomck
MHPOpPMALMK IO KIIOYEBBIM CJIOBaM H 1O u300paxeHuio. JloCTOBEpHOCTH

nHpopmanuy, noaydyeHHon n3 Murepuera

1.11

CoBpeMeHHbIE CEepBUCHI HHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil aTHKET, 6a30BbIe HOPMBI HHPOPMALIMOHHOM 3TUKH U TNpaBa MpH padoTe

B cetu UuTepHet. CtpaTerun 6e3omnacHoro noseneHust B Mutepuere

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Nudopmanust — 0HO U3 OCHOBHBIX MOHATUN COBpeMEHHOM Hayku. MHpopmarus
KaK CBeJIeHUS, MpeJHa3HAUYEHHbIE JJIS1 BOCIPHUATHS YEIIOBEKOM, U MH(OpMAIIHs

KaK JJaHHbIE, KOTOpPbIE MOTYT OBITh 00pabOTaHbl AaBTOMATU3UPOBAHHON CUCTEMOM

2.2

JIMCKpEeTHOCTh JaHHBIX. BO3MOKHOCTH OMMCAHUS HENPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MHpOpMaIMoHHbBIE MPOLECChl —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, TpeoOpa3oBaHUEM U Nepeaduel JaHHbIX

2.3

CumBon. Andasur. MomHocts andaButa. PazHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHble u QopMaiibHble S3bIKA. AJ(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWH)
(uKCHpOBaHHOW JUIMHBI B JBOMYHOM aidaBute. IIpeoOpazoBanue r000TO
anaBuTa K JBOMYHOMY. KONMYeCTBO pa3invHBIX CIIOB (DUKCHPOBAHHOM JUTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH

2.4

KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(baBI/ITa C MIOMOIIIBIO KOJOBBIX CJIOB B IPYIroM

andaBuTe, KOJ0Bas TaOJINIIA, TEKOTUPOBAHUE

2.5

I[BOH‘IHLIﬁ KO. HpeI[CTaBJICHI/Ie JaHHBIX B KOMIIBKOTCPE KdaK TCKCTOB B

JABOHMYHOM aJI(baBI/ITe

2.6

NudopmanronHsiii 00b€M TaHHBIX. BUT — MUHMMaIbHas €IUHHIA KOJIMYECTBA

UH(pOpMaLUU — ABOWYHBIN pa3psz. baiit, kunobaiit, merabaiT, ruradbai

2.7

CKOpOCTL nepeaayn  OaHHBIX. | 2910705050013 CKOpPOCTH IIep€aavyu  JaHHbIX.

Hckaxenue HH(bOpMaIlHH Ipu nepeaadc

2.8

Koauposanue texcroB. PaBHoMmepHbIli koa. HepaBHomepHsblii koa. KoaupoBka

ASCIl. Bocemubutaeie koaupoBku. Ilonste o xkomumpoBkax UNICODE.




JlekoqupoBaHue  COOOIIEHMI € HWCHOJB30BAHMEM  PABHOMEPHOTO  H

HEpaBHOMEPHOTo Koja. MHpopMaIoHHbIi 00bEM TekcTa

OOmiee mnpencraBieHHe O LUGPPOBOM IMPEACTABICHUM ayJHOBHU3YAJIbHBIX |

2.9 JIpyrux HenpepbiBHbIX JaHHbIX. KonupoBanue nBera. llBeroBble Mozenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpencTaBiieHue uzodpaxenuil. Ilukcens. Ornenka
2.10 UHPOpPMAMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX Ui PacTPOBOTO
n300pakeHUs
KonnpoBanne 3Byka. PaspsnHocTe M yactota auckpermsanuu. KommyecTBo
211 kaHaioB 3amucu. OIleHKa KOJMYECTBEHHBIX IMapaMeTpPOB, CBS3aHHBIX C
MIpE/ICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB
3 NudopmanronHble TEXHOJIOTUN
31 TexkcToBbIE TOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIa, ab3all, CTpoka,
' CJIOBO, CUMBOJT)
39 TexcToBbIi TpollecCOp — HMHCTPYMEHT CO3/aHus, PpPEJaKTUPOBAHUS U
' dhopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra
PenaktupoBanme tekcta. CpoiictBa cumBosioB. Ilpudrt. Tumsr mpudros
33 (pyOnenble, ¢ 3acedykamMd, MOHOIIMPUHHBIE). [lomyXupHOE H KypCHBHOE
' Hauepranue. CBoiicTBa ab3aleB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBal,
BbIpaBHUBaHME. CTuieBoe (hopMaTupoOBaHUE
34 CrpykrypupoBanue uHboOpManuu C TOMOIIbIO CHOUCKOB U TaOIuIl.
' MHuoroypoBHeBble cTUCKU. JJoOaBieHue TabiIuIl B TEKCTOBBIE JJOKYMEHTBI
35 BcraBka m300pakeHHMI B TEKCTOBBIE JTOKYMEHTHL. (OO0TekaHue u300pakeHui
' TeKCTOM. BKiIroueHre B TEKCTOBBINM JOKYMEHT IuarpaMm u Gopmyi
" [Tapametpsl cTpaHuibl, HyMmepanus crpanuil. JloGaBieHne B JAOKYMEHT
' KOJIOHTHUTYJIOB, CCBLIOK
[IpoBepka mpaBommcanusa. PacctanoBka mepeHocoB. ['0j0coBoil BBOJ TEKCTa.
3.7 OnTnueckoe pacno3HaBaHue Tekcra. KommnbroTepHslil nepesoa. McnonszoBanue
cepBucoB ceTH HTepHeT 11 00paboTKU TeKcTa
38 3HaKOMCTBO C  rpaduyeckMMH  peJakTopamMu.  PacTpoBble  pHUCYHKH.
' Hcnonbs3oBanue rpaguueckux NpUMUTHBOB
Onepanyu peakTUpOBaHUs TpadHUECKUX OOBEKTOB, B TOM 4HMCIE IH(POBBIX
3.9 ¢dotorpaduii: m3MeHeHue pazmepa, OOpe3Ka, IMOBOPOT, OTpaKeHHE, padora c

obOnacTsIMu (BLI,I[eJ'IeHI/Ie, KOIIMPOBAHUC, 3aJIMBKa I_IBeTOM), KOppPCKIKUA IBCTA,




SIPKOCTU ¥ KOHTPACTHOCTH
Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB  BCTPOCHHBIMU
3.10 CpelICTBAaMHU TEKCTOBOTO MPOIECCOpa WM JIPYrUX MporpaMm (TPHUIIOKEHHI).
Jlo6aBiieHrEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [MoaroroBka MynbTUMenuiHBIX Tpe3eHTanuii. Crmaiia. JloOaBnenue Ha crnaiin
' TEKCTa U n300pakeHnid. PaboTa ¢ HECKOJIIBKMMH CllaiiiaMu
3.12 JloGaBiienne Ha claii] ayTMoBU3yalbHBIX JaHHBIX. AHUMaIUs. [ unepcchuIKu
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopernueckre 0CHOBBI HHHOPMATHKU
Hemno3ummonHple U MO3UIIMOHHBIE CUCTEMBI cuncieHus. Andasur. OCHOBaHHE.
1.1 Pazsépuyras dopma 3ammcu yucia. [lepeBon B NECATUYHYIO CHCTEMY YHCEN,
3aMMCaHHBIX B JIPYTUX CUCTEMAaX CUUCIICHHS
1.2 PumMckast cuctema cunciieHus
JIBonunas cuctema cuucienusd. [lepeBon nensix yncen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cunclieHusl. BocekMepuuHas cuctema cuucienus. [lepeson
13 Yycesl U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JECATUYHYIO CHCTEMBI U
' oOparno. IllectHammarepuyHass cuctema cuuciaeHus. IlepeBox uwcen wu3
IIECTHAAATEPUYHON CHUCTEMbl B JBOWYHYIO, BOCBMEPUYHYIO U JIECITUYHYIO
CUCTEMBI U 00paTHO
14 ApubdmMeTrnueckue ornepanyy B IBOMYHON CUCTEME CUUCIICHUS
Jlornueckne  BbICKa3bIBaHUA.  Jlormdyeckue  3HAYCHHMS  BBICKA3bIBAHUM.
DJIeMEHTapHbIE W COCTaBHBbIC BbICKa3blBaHUs. Jlornmueckue ornepamuu: «u»
15 (KOHBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (IAU3BIOHKIUS, JOTHYECKOe
' CIIOKEHHUE), «He» (JIoOTHYecKoe oTpHullaHue). [IpHuopuTeT JOruH4ecKux omneparui.
OnpeneneHre HCTUHHOCTU COCTAaBHOTO  BBICKA3bIBaHUS IIPU  HM3BECTHBIX
3HAQUYEHMSIX UCTUHHOCTU BXOJSIINX B HETO AJIEMEHTAPHBIX BBICKA3bIBAHUM
16 Jlornueckue BoipaxkeHus. [IpaBuma 3anucu nornueckux BolpakeHuil. [locrpoenune
' TaOIUIl HCTUHHOCTH JIOTUYECKUX BBIPKEHHUHA
1.7 Jloruueckue 31€MEHThI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBaMH KOMIIbIOTEpA
2 AJTOpPUTMBI U IPOTPaMMHUPOBAHHE
2.1 [lonarue anropurma. WcnonHuTend aaropuTMoB. AJNTOPUTM Kak IUIaH




YIIPpaBJICHUA UCIIOJIHUTCIICM

2.2

CaoiictBa anropurma. CrnocoObl 3amucH anropuT™a (CIOBECHBIH, B BUAE OJOK-

CXEMBI, IIporpamMmma)

2.3

Anroput™Muueckre KOHCTpYKUHMH. KoHCTpykums «ciemoBanue». JIMHEHHBIM
anroput™M.  OrpaHU4YeHHOCTh  JMHEHHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTH
MPENYCMOTPETH 3aBUCUMOCTD MOCIIEIOBATEILHOCTH BBIINOJHIEMBIX ICUCTBUAN OT

HCXOJHBIX JaHHBIX

24

KOHCTPYKIII/H[ «BCTBJICHHUC): IIOJIHAsA W HCIIOJIHasA (1)0pMI)I. Bremonnenue u
HECBLBIINNOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTI) " JIOXKHOCTDH BI)ICKa3BIBaHI/I$I). HpOCTBIe u

COCTaBHBIC YCIIOBHUSA

2.5

KOHCTPYKIII/H[ (MMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpCHHfI, C

YCIIOBUEM BBITIOJIHEHM S, C nepeMeHHoﬁ OUKJIIa

2.6

Pazpabotka miis GOpMaTbHOTO MCHOJHUTENIS aIrOpUTMa, MPUBOMISIIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HCECJIOXKXHBIX aJITrOPpUTMOB C HCIOJB30BAHUEM 1HKIOB H BETBJIEHUI JJIA
yrpaBiieHUus (OpPMaTbHBIMH ~ HCIOJHHUTEISIMA.  BBITIOTHEHHE  alTOPUTMOB

BPYUYHYIO U Ha KOMITbloTepe. CHHTaKCHUYECKUE U JIOTUYecKue omuoKu. OTKa3bl

2.7

S3sik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuuecknii  SI3p1k). CucremMa mpoOrpaMMHUpPOBAaHMS: PEIAKTOP TEKCTa

IIporpamMmm, TpaHCJIAATOpP, OTJIIaJYHUK

2.8

HepeMeHHaﬂ: THUII, WM, 3HaA4YCHHC. HCJ'IBIC, BCHICCTBCHHBIE W CHMBOJIbHBIC

IIEPEMCHHBIC

2.9

Oneparop mnpucBauBaHus. ApU(PMETHYECKHE BBIPAKEHHS U MOPAIOK HUX
BbruncieHus. Onepamnuu ¢ UeIbIMU YUCIaMU: [IEIOUUCIICHHOE JelIeHUE, OCTaTOK

OT OCJICHHUA. HpOBepKa ACIIMMOCTH OJHOI'O IEJIOTO YrcCiia Ha ApYroe

2.10

BerBnenus. CocraBHble YyciaoBHs (3alMCh JIOTUYECKUX BBIPQKEHUH Ha
U3y4aeMOoM S3bIKe MporpamMmmupoBanus). HaxoxeHrne MUHUMyMa U MakcUMyMa
U3 JIBYX, TPEX U YETBIPEX umncell. PelieHne KBagpaTHOrO ypaBHEHUS, UMEIOIIETO

BCIICCTBCHHBIC KOPHU

211

I[I/IaJ'IOl"OBaSI OTJIalKa MporpaMm: IMouraroBo€ BBIINIOJIHEHUE, ITIPOCMOTP 3HAYEHUI

BCJIIMYHH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

212

]_II/IKJ'I C YCJIOBUCM. AJIFOpI/ITM EBkiupa a1 HaXoKaeHUs HaMOOJIBIIETO O6H_ICFO
ACIIUTECIIA ABYX HATYPAJIbHBIX YHUCCIIL. Pa30Ouenue 3amnucu HaTypaJIbHOT'O YUCJia B

MO3ULIMOHHON CHCTEME C OCHOBAaHHWECM, MCHBIIMM WJIHW PaBHBIM 10, Ha




OTJeNbHBIC IIU(PBI

2.13

Hukn ¢ nepemeHHONW. AJITOPUTMBI IPOBEPKU ACITUMOCTH OJIHOTO LIEJIOT0 YHUCIIa

Ha Jpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA IPOCTOTY

2.14

OO0paboTka CHMBOJBHBIX AAaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [ToAcu€T 9acTOTHl TMOSIBICHHS CHMBOJA B

cTpoke. Berpoennsie GyHKIMY 1151 00pabOTKU CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB pabOThl alropuTMa IpU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONpPEJEICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,

MPUBOISIINX K JAHHOMY PE3yJIbTaTy

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Hudposas rpaMmoTHOCTH

1.1

I'mobGanbhass cerp Wutepner. |P-agpeca y3noB. CereBoe XpaHEHHE JAaHHBIX.
MeTo /11 MHIMBHYaIBHOTO M KOJUICKTUBHOTO Pa3MeIIeHHsT HOBOH HH(pOpMAaLH B
Wnrepnere. bonpmne maHHBIE (MHTEpHET-JAHHBIE, B YAaCTHOCTH JaHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsatue 006 wuHpOpManUOHHOW O€30mMacHOCTH. YTPo3bl HHGOPMAIMOHHOMN
0€30MacHOCTH IpH paboTe B III00ATBHOM CETH U METOAbI MPOTUBOACHCTBUS UM.
[IpaBuna Ge3omacHO ayTeHTH(UKAMK. 3aliuTa JUYHOW WH(OpPMAIMU B CETH
WNurepuer. besomacHble  cTpareruu moBedeHHss B ceth  VHTepHeT.
[IpenynpexaeHue BOBIEUYEHUS] B JECTPYKTUBHBIE M KPUMHHAJIBHBIE (DOPMBI

CETEeBOM aKTUBHOCTH (KHOepOyIIMHT, (GUIIMHT U Ipyrue Gopmbl)

1.3

Bunpl nestensHoctn B MHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHUKAIMOHHBIC
CepBHUCHI (IOYTOBAs CIIY)KOa, BUICO-KOH(DEPEHII-CBSI3b U APYIHE), CIIPABOYHBIC
CIyXObl (KapTbl, paclucaHus U JPYrHe), IOUCKOBBIE CIYXKObI, CIYXKObI
OOHOBJIEHHMSI TPOrpPaMMHOr0 obecredeHust M Jpyrue ciayxObl. CepBUCHI
rocyqapcTBeHHbIX  ycnyr. OOmaynble XpaHuiauina JgaHHbIX.  Cpernctsa
COBMECTHOM  pa3paloTku J0KyMeHTOB (oHmaitH-o¢ucsl). IIporpammuoe
o0ecrieyeHMe Kak BeO-CcepBHMC: OHJIAHHOBbIE TEKCTOBbIE M Tpaduueckue

PEAAKTOPHBI, CPECAbL pa3pa60TKH nporpamm

Teopernueckre 0CHOBBI HH()OPMATHKH

2.1

Mogensb. 33[[&111/1, pemacMbIC € TTOMOMIBIO MOACIUPOBAHUA. Knaccmbmcaunn




Mojeneld. MatepuanbHple  (HaTypHble) W HMH()OPMAIIMOHHBIE  MOJEIIH.
HenpepeiBHble M guckperHeie monend. Mmuranumonnsle Mopenu. Hrpossie
mojenu. OLeHKa COOTBETCTBHS MOJIEIU MOJIEIMPYEMOMY OOBEKTY U LM

MOJACIIMPOBAHUA

2.2

Tabnuunbie moaenu. Tabnuma Kak NpeacTaBiIeHUue OTHOIIEHUS

2.3

ba3pl nmanHbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOUIMX 33aJaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebGpo, myrb. OpHEHTHpOBAHHBIE W HEOPUEHTHUPOBAHHBIE
rpadsl. Jnuna (Bec) peOpa. BecoBas marpuma rpada. JnuHa myTH Mexay
BepmrHaMmu rpada. Ilouck ontumanbHoro nytu B rpade. HauanpHas BepminHa
(MCTOYHMK) ¥ KOHEYHas BepliMHa (CTOK) B OpPUEHTHUPOBAHHOM rpade.

Brruncnenue konamdecTBa myTeil B HaPaBICHHOM allMKINYECKOM Tpade

2.5

HepeBo. Kopens, Bepmmna (y3en), quct, pedpo (mayra) aepeBa. Beicota aepesa.
IomnepeBo. Ilpumepsr wucnonb3oBaHUs JAepeBbeB. llepebop BapwaHTOB C

MTOMOIIBIO JIepeBa

2.6

[TonsiTue MaremaTH4ecKOoW MoOJEnW. 3aJaud, penaeMble C  MOMOIIBIO
MaTeMaTUYECKOTO (KOMITBIOTEPHOTO) MOJICITUPOBAHUSL. OTtnnune
MaTeMaTHYEeCKOM MOJENIM OT HAaTypHOM MOJAE€IM W OT  CIIOBECHOTO

(muTepaTypHOTO) OTIMCaHUs 0ObEKTa

2.7

OTansl KOMIIBIOTCPHOTO MOJCIHNPOBAHHA: IIOCTaAaHOBKA 3aJadd, IIOCTPOCHHUC
MaTeMaTH4eCKOM MOACIH, ImporpaMmMHas pcanunsanus, TECTUPOBAHUC,
IIPOBECACHUEC KOMIIBIOTCPHOI'0 OJKCICpHMMCHTA, aHallu3 €ro pe3yjlabTaToB,

YTOYHCHUEC MOJACIIN

AJNTOpPUTMBI U IPOTrPAMMHPOBAHHE

3.1

Paz0uenne 3aJa4d Ha I1oA3aaadH. CocraBnenue AJIrOpUuTMOB M IIpOrpaMm C
HCIIOJIBb30BaHHCM BeTBJ'IeHHfI, OUKIJIIOB MW BCIIOMOI'aTCJIbHBIX AJI'OPHUTMOB JIA

YIIpaBJICHUA UCIIOJIHUTCICM HIIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OmHOMepHble MaccuBbl. (CocCTaBlieHHE U
OTNaJKa TMPOrpaMM, pEau3yIOIIUX THUIOBBIE aNTOPUTMBI  0OpPabOTKHU
OJIHOMEPHBIX YHUCIIOBBIX MAaCCHBOB, Ha OJIHOM M3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Tlackams, Java, C#, IllkombHbBIH AJrOPUTMUYECKHH SI3BIK):
3alMoJHEHHE YHCIOBOTO MAacCHBa CIy4yallHBIMH YHCIaMH, B COOTBETCTBUU C
dbopmynoit wian myTéM BBOJA YHCEN, HAXOXKJIECHUE CYMMBI DJIEMEHTOB MAacCHBa,
JTUHEHHBIN MOUCK 33JAHHOTO 3HAYCHUS B MACCHBE, ITOJICYET PJICMEHTOB MaCCHBA,

YAOBJICTBOPATOIIUX 3aaHHOMY  YCJIOBUIO, HaXOXIACHUC MHWHHMAJIBHOI'O




(MakcuMmanbHOrO) 3nemMeHTa MaccuBa. CopTHpoBKa MaccuBa

3.3

O0paboTka TOTOKAa JAHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CPEIHETrO
apu(METHYECKOTO0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO 3HAYCHHUS 3JIEMEHTOB

MMOCICA0BATCIIBHOCTHU, YAOBJICTBOPAIOMIUX 3aJaHHOMY YCIIOBHUIO

3.4

VYnpasnenue. Curnan. OOpatHas cBsi3b. [lomydeHune curHamoB oT IM(POBBIX
JAaTYUKOB (KacaHWs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepsl
HCIIOJIb30BaHUs  IIPUHIHUIIA O6paTHOfI CBjA3M B CHCTCMAX  YyHpaBJICHUA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcie B poboToTexHuke. [Ipumepsl
POOOTH3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABIIEHUS JIBUKEHUEM B TPAHCIOPTHOMU
CHCTeMe, CBapOyYHas JIMHUS aBTO3aBOJia, ABTOMATH3MPOBAHHOE YIIPABJICHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAsi CHCTeMa YIpPaBICHHS TPaHCHIOPTHBIM

CPEICTBOM U JPYTrue€ CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[Tonsite 06 31eKkTpOHHBIX TaOnuuax. TUIbl TaHHBIX B sSYEWKaX DJIEKTPOHHOMN
Tabnuupl. PenaktupoBanue u ¢popmatrpoBaHue tadbnuil. Berpoennsle QyHKIMN
IVl TIOMCKAa MAaKCHMyMa, MUHUMYMa, CyMMBbl U CPEIHEro apu(pMeTH4ecKoro.
CoprupoBKa [JaHHBIX B BBIIEICHHOM JuanasoHe. Iloctpoenme nuarpamm
(ructorpamma, Kpyromas auarpamMma, ToudedHas AuarpamMmma). Beibop Tuma

AuarpaMMbl

4.2

[IpeobOpazoBanue opmyn mpu konupoBaHuu. OTHOCUTENBbHAs, a0CONIOTHAS U

CMCIIaHHas aapecalus

4.3

YcinoBHBIE BBIUUCIICHUS B JCKTPOHHBIX TabOiumax. CyMMHpPOBAaHHE M TOACYET
3HAYCHHH, OTBEYAIOIIUX 3aJaHHOMY yciaoBUIO. OOpaboTka OOJBIIMX HAOOPOB

JaHHBbIX. YwuciaeHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_[aX

4.4

Ponp mHMOpPMALMOHHBIX TEXHOJOTHH B Pa3BUTHHM dKOHOMUKHA MHpA, CTpPaHBbI,
peruoHa. OTKpbIThIe OOpa3oBarenbHbIe pecypchl. llpodeccun, cBsi3aHHbIE C
uHbpOpMaTUKOH ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-Au3aiiHep,
OPOrpaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIIOKEHUH, TECTUPOBIIHK,
aApPXUTEKTOpP MPOTPAMMHOTO OOecreueHus, CHEIHATUCT M0 aHAIU3y JaHHBIX,

CHCTEMHBIN AIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O HHO®POPMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (HOHUMATB)

1.1

BnageHnne OCHOBHBIMM MOHATUSAMHU: HHpOpMalus, Iepeaaya,
XpaHeHue U 00paboTka MH(OpPMAINH, aNTOPUTM, MOJEIH, TUPPOBOI
NPOIYKT M HUX UCHOJB30BaHUE U1 pelIeHHs Y4eOHBIX W

MMPAKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTHYECKAsd  OIICpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEeHHs HWH(OPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavil JaHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Lejbie yuciaa ot 0 go 1024 B
Pa3IUYHBIX TTO3UIMOHHBIX CUCTEMAaX CUUCIICHHS C OCHOBAaHUAMH 2, &,

16, BBIMOJHATH apuUPpMETHUECKHE OTIepALli HaJl HUMU

2.3

YMeHHe KOJIUpOBaTh M JEKOJUPOBATH COOOIIECHUS IO 3aJaHHBIM
npaBujaM; TOHMMAaHHE OCHOBHBIX IPHUHIIUIIOB  KOJUPOBAHUS

uHGOPMAIIUU PA3IMYHON IPUPOIBI: TEKCTOBOI, rpaduyeckoit, ayimo

2.4

YMeHHe 3amuchiBaTh JIOTHUECKHE BBIPpAXKCHHA C HMCIIOJIb30BAHUCM
JAU3BIOHKIKWHU, KOHBIOHKIWU W OTPULAHUA, OIPCACIIATL HMCTHHHOCTDb
JOTNYCCKHUX BLIpa)KeHHfI, C€CJIM HU3BCCTHBI 3HAYCHHUA HMCTHHHOCTHU
BXOJAIIHUX B HCIro MEPEMCHHLBIX, CTPOUTH Ta6J'II/ILILI HCTUHHOCTH IJIA
JOTHYCCKUX BLIpa)KeHHfI; 3alMUCBIBATL JIOTUYCCKHUEC BBLIPAKCHUSA Ha

HN3y4aCMOM A3BIKE ITPOTPaAMMHUPOBAHUSA

2.5

YMeHHe COCTaBIIATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEpPE
HECIIOKHBIE  QTOPUTMBI  JJIsi  YIOPaBJICHUS  UCIOJHUTEISIMHU
(Uepemamika, YepTéXHUK W JApPYyrue); co3gaBaTh M OTIAKUBATH
MpOrpamMMbl Ha OJTHOM M3 SI3bIKOB TporpammupoBanus (Python, C++,

IMackans, Java, C#, IkonpHBI AnTOpUTMHYECKUN  SI3BIK),




peanu3yrouue HeCIOKHbIE AITOPUTMbI 00Pa0OTKH YMCIOBBIX JaHHBIX
C UCTOJIB30BAaHUEM IMKJIOB M BETBJICHUI, yMEHHE pa3OMBaTh 3a/a4u
Ha moasaaavu, UCIOJIb30BATh KOHCTAHTHI, ICPCMCHHBIC U BBIPAXKCHUA
Pa3IIMIHBIX THUIIOB (‘II/ICJ'IOBBIX, JIOTUYECKHUX, CI/IMBOJII)HI)IX);
AHAJIIM3UPOBATH HpCIIJIO)KeHHI)If/'I AITrOpUT™M, OHOpeACIATbL, KaKue
PE3yiabTaTbl BO3MOXKHBI IIpPpU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHne 3ammcatb Ha H3y4aeéMOM  SI3BIKE IPOTPaMMHMPOBAHMS
QITOPUTMBI ITPOBEPKH ACIUMOCTH OJHOTO LEJOr0 YHCia Ha APYroe,
MIPOBEPKU HATYpaJbHOTO YHUCJIa HA MPOCTOTY, BBIJIENEHUS LUIp U3
HaTypaJbHOIO 4YHUCJA, IOUCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBI

YHCI0BOM MOCJIEIOBATCILHOCTH

2.7

Bianenne ymeHHeM OpHEHTHpPOBATBCA B HEPAPXUUYECKON CTPYKType
(haiimoBo¥ cucTeMbl, paboTaTh ¢ (haitIOBOM CUCTEMON MEPCOHAIBHOTO
KOMIIBIOTEpAa C MCHOJIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
HMCHHO: CO3JaBaTb, KOIIMPOBATh, NEpEMEIIaThb, INEPCUMCHOBBIBATD,

yIaJsaTh U apXUBUPOBATH (Paiilyibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMU U HaBbIKaMU HCITIO0JIb30BaHUA I/IH(bOpMaHI/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI g IIOUCKa, XpaHCHHA,

00paboTKH U TIepeiayil ¥ aHAIM3a PA3INYHBIX BUIOB HHGOPMAITHHI

2.9

YMeHue BbIOHpaTh CIIOCO0 MPEICTABICHUS TAHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajaveil (TaOauIlbl, CXeMbl, IpadHKH, ITUarpamMMbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh U CTPYKTYpUPOBaTh  HMH(OPMAIIHIO,
UCIIONIB3YSl DJIEKTPOHHBIE TaOMULBI Ui OOpabOTKH, aHanu3a W
BU3YyaJIM3allMM YHUCJIOBBIX JAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
nuamna3oHa TaOMUIbl U YOOPsJAOYMBaHHEM (COPTHUPOBKOH) €ro
JJIEMEHTOB; YMEHHE MPUMEHATH B 3JIEKTPOHHBIX Tabmunax (Gpopmyssi
JUIs  pacu€ToB C  HUCIOJB30BAHWEM  BCTPOEHHBIX  (YHKIIHIA,
a0COMIOTHON, OTHOCUTENBHOM, CMEIIAHHOH ajjpecaliuy; UCI0JIb30BaTh
ANIEKTPOHHBIC TAONHUIIBI JJI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3aladyax U3 pa3HbIX MPECAMCTHBIX obnacreit




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D
HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

#H##Par###1.1

Qaiinel w manku (katanoru). llpuHImNIBEl moctpoeHus (palIoBBIX
cuctem. [lonHoe nms daiina (manku). [Tyte k ¢aitny (manke). Padora ¢
(daiimaMu W KaTtaJoraMH CpEJACTBAMHU OIEPAIIMOHHOW CHCTEMBI:
CO3/[aHKe, KOTIMPOBaHKE, NIepEMEIlIEHNE, IEPEUMEHOBAHUE U yIaJIeHHE
¢dainoB u manok (karajoros). Tumbl QaitnoB. CBoiicTBa (ailyios.
@aitnoBelii MeHemkep. Ilouck ¢aiinoB cpeacTBaMu onepalOHHON

CHUCTEMBI

1.2

O6bemunaeHre KoMnbloTepoB B ceTb. Cetb NHTEpHET. Beb-cTpanuia,
BeO-caiit. Ctpykrypa ampecoB BeO-pecypcoB. bpayzep. Ilomckoswie
cuctembl. [lomck wH(pOpManUU 1O KIIOYEBBIM CJIOBaM U IO
m3o0paxkeHuto. JloctoBepHocTh MH(OpPMANMK, TONYYCHHOW U3

Hurepuera. IP-aapeca y310B. CeTeBoe XpaHeHHE JaHHBIX

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JINCKPETHOCTh JaHHBIX. BO3MOXXHOCTH ONHMCAaHWA HENPEPHIBHBIX
00BEKTOB U MPOIIECCOB C IIOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. AndaBur. MomHocTh andaButa. JIBOMYHBIA andaBur.
KommdecTBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHAITHIA)
¢UKCUpOBaHHOW IIMHBI B JBoW4YHOM andasure. [IpeoOpaszoBanue
ao0oro andaButa K JIBOMYHOMY. KOJIMYECTBO pa3iMYHBIX CIIOB
(UKCUPOBAHHOM JUTMHBI B aJi(haBUTE ONPEICIEHHON MOIITHOCTH.
KonupoBaHue cHMBOJIOB 0JTHOTO ayi(haBUTa C IIOMOIIBIO KOJIOBBIX CIIOB
B Ipyrom andaBure, KOJ0oBas Tadbiua, aekoauposanue. Koxuposanue
TekcToB. PaBHOMepHbIii koa. HepaBHomepHsbIit ko, Koauposka ASCII.
BocemuoutHele komupoBku. Ilonarue o xomupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUH € MCIOJIb30BAHHMEM PAaBHOMEPHOTO H

HepaBHOMEpHOTO KoJa. H(popMalMoHHbIH 00bEM TeKcTa

2.2

Nudopmanronnslii 00bEM MaHHBIX. BUT — MHUHUManIbHas €IUHUIIA
KoJM4ecTBa MHPOpPMAIMK — JABOUYHBIA paspsa. EnuHUIBl u3mMepeHus

nH(opMaIMOHHOTO 00bEMa MaHHBIX. but, OaifT, KunobaiT, Merabair,




rurabait. CKopocTb nepegauu JaHHBIX. EMMHHUIBI CKOpOCTH niepeaadn

JaHHBIX

2.3

KomupoBanue mBera. LlBetoBbie monenmu. Monens RGB. T'mybuna
KoaupoBaHus. [lanutpa.

PactpoBoe u BekTOpHOE mpencTaBicHUE u300pakeHuit. [lukcens.
Onenka wuHMOPMAIMOHHOTO 00BEMa TpadUUECKUX TaHHBIX IS

pacTpoBOTO M300pAKEHUS

24

Konnposanne 3Byka. PaspsgHocTs M yactora 3anucu. KosmmuecTBo
KAaHAJIOB 3aIIUCH.
OHGHKa KOJIMYCCTBCHHBIX MapaMETPOB, CBA3AHHBIX C NPCACTABJICHUCM

U XpaHEHHEM 3BYKOBBIX (ailioB

2.5

HeHO3I/IHHOHHBIe U IIO3UIIMOHHBIEC CHUCTEMBI CYUMCIICHU. AJ'ICbaBI/IT.
OcHoBanue. Pa3sépuyras ¢opma 3anucu uymcna. IlepeBog B
ACCATUYHYKO CHUCTEMY UYHCCII, 3allMCaHHBIX B JOPYrux CHUCTEMax
CUMCTICHUSI.

PumMmckag cucrema cumcieHus

2.6

JIBonuHas cucrema cuucieHus. [lepeBon 1ensix uncen B mpenaenax otT
0 no 1024 B nBOMYHYIO cUCTeMY cuuclieHHsl. BocbMepuuHas cucrema
cuncnenus. [lepeBos uncen U3 BOCbMEPUYHON CUCTEMBI B JBOMUHYIO U
JnecsITUUHyl0 cucteMbl U oOparHo. lllectHamuarepuuHas cuctema
cuncnenus. IlepeBon umcen M3 NIECTHAIUATEPUYHONW CHCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JIECATUUYHYIO CHUCTEMBI U 0OpaTHO.

ApI/I(bMeTI/ILIeCKI/Ie orcpanvu B ,I[BOH‘IHOﬁ CHUCTEME CUUCIICHUA

2.7

Jlormueckue BbICKa3biBaHUS. Jlormueckue 3HAUYEHUS BBICKA3bIBAHUU.
DneMeHTapHble U COCTaBHbIC BBICKa3bIBaHUA. Jlormyeckue omepanuu:
«» (KOHBIOHKIUS, JIOTMYECKOE YMHOXKEHHUE), «WIN» (JIU3bIOHKIIHS,
JIOTHYECKOE CIIOKEHHE), «He» (Jorudyeckoe oTpuuanue). [Ipuopurer
jgorudeckux omnepauuid. OmnpeneneHre HMCTUHHOCTH — COCTaBHOIO
BBICKA3bIBaHUS, €CIU HM3BECTHBl 3HAYCHMS] MCTUHHOCTU BXOJSIIMX B
HEro JJIEMEHTapHbIX BbICKa3blBaHWW. Jlormdeckue BBIpAXKEHUS.
[IpaBuna 3amucu Jnorudeckux BeIpaxkeHwid. [locTpoeHue TabmuUIl

HCTUHHOCTH JIOTUYCCKUX BBIpa)KeHI/Iﬁ

2.8

Jlorndeckne »oiIeMeHTH.. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBAMU

KOMIIBKOTCPA

2.9

HerepLIBHLIe U JOUCKPCTHBIC MOICIIH. MMuTanmioHHble MOJCIH.




Urposbie monenu. OneHka afeKBaTHOCTH MOJEIU MOJEIUPYEMOMY

00BEKTY M LIEJISIM MOJICITUPOBAHUS

2.10

Tabmuunsie mogenu. Tabnuua kak NpeAcTaBiICHUE OTHOIIEHUS. basbl
naHablX. OTOOp B TaONHIE CTPOK, YIOBJICTBOPSIONIMX 33aJaHHOMY

YCIIOBUIO

2.11

I'pad. BepmuHa, pebpo, IIyTh. OpueHTUPOBaHHBIE "
HeopueHTHpoBaHHble rpadwl. nuHa (Bec) pebpa. BecoBas marpuia
rpada. JlnuHa nmytu Mexay BepimmHamu rpada. [louck ontumanbHOTO
nytu B rpade. HauanbHas BepiivHa (MCTOUYHUK) M KOHEYHAsl BEpIIMHA
(cTOK) B OpHEeHTHpPOBAHHOM Tpade. Brruncienne KoJuyecTBa myTei B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

2.12

Hepero. Kopens, BepmmHa (y3en), TucT, pedpo (myra) nepeBa. Beicora
nepeBa. IlomnepeBo. Ilpumepsl ucnonb3oBaHUs nepeBbeB. llepedop

BAapHWaHTOB C IIOMOLIBIO JCPEBa

ANTOpPUTMBI U IPOTPaMMHUPOBAHKE

3.1

CpoiictBa anmroputma. CrocoObl 3ammcu anroputMa (CIOBECHBIA, B
BHJI€ OJIOK-CXEMBI, TPOrpaMma).

CocraBneHne alropuTMOB U TIPOTPAMM C UCTIOIh30BAHUEM BETBIICHHIH,
OUKIOB W BCIOMOTATENbHBIX ~ ITOPUTMOB  JUISL  YIPABJICHUS
ucnionautenem  (Pobor, Uepemamika, UYepT&kHUK ©  Apyrue).

BrinosnHenue alropuTMOB BpYYHYIO U Ha KOMIIBIOTEpE

3.2

S3pik  mporpammupoBanus  (Python, C++, Ilackans, Java, CH#,
[xoIbHBIA ANTOPUTMUYECKUN SI3BIK).

Cucrema  mpoOrpaMMHUPOBAHUSA:  PEJAKTOP  TEKCTa  IPOrpam,
TPAHCIATOP, OTIATUHUK.

[lepemennas: tum, wumsi, 3HaueHue. Llenble, BemlecTBEHHbIE U
CUMBOJIbHBIE TIEpEMEHHBIE.

Oneparop npucBauBaHus. ApupMETHUYECKHE BBIPAKEHUS U MOPSI0K
uxX BbluucieHus. Onepanuyd C UENBIMH YHUCIaMU: IIEJIOUYUCIICHHOE
JeneHue, OocTatok OT JeneHus. BerBnenus. CocTaBHBIE YCIOBUS
(3amuch  JOTMYECKMX  BBIPAKEHHM  HA  W3y4aeMOM  SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHUMyMa

¥ MakCUMyMa M3 JIBYX, TPEX W 4eThIPEX umnceln. PerieHne kBaJpaTHOrO
ypaBHEHHUs, UMEIOIIET0 BEIIeCTBEHHbIE KOpHH. L[ukin ¢ ycrioBuem.

AHFOpI/ITM EBknnaa ajsa HaxX0XKASHUS HarOOJIBIIIEIO O6H.[€FO ACITUTCIIA




JBYX HaTypalbHbIX uncel. Paz0ueHue 3anmucu HaTypajabHOTO 4HCia B
MO3UIIMOHHON CHCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, Ha
ornenbHble mUppel. Lukn ¢ mepeMeHHOR. ANTOPUTMBI TPOBEPKU
JEIMMOCTH OJHOTO LIEJIOr0 YMCJIa Ha APYTroe, MPOBEPKHA HATYpPaIbHOTO

4uclia Ha IPOCTOTY

3.3

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE)
nepemennbie. [locumBonbHas 00paboTka cTpok. Iloacuér wacToTh
MOSIBJIEHUSI CUMBOJIa B cTpoke. BeTpoennble pyHKkuuu s 06paboTku

CTPOK

3.4

Omnpenenenre BO3MOXHBIX Ppe3ylIbTaTOB padOThl alropuT™Ma Mpu
JAHHOM MHOXKECTBE BXOJIHBIX JAHHBIX, OINpEAENeHUE BO3MOXKHBIX

BXOJHBIX JAHHBIX, MPHUBOJAIINX K TAHHOMY PE3YyJIbTAaTy

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl). OJHOMEpPHbIE  MAacCCHBBI.
CocraBieHue ¥ OTHaJKa MPOrpaMM, PpEANTU3YIOUIUX THUIIOBbHIE
IrOPUTMBI 0OOPaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM
u3 s3bIkoB mporpammupoBanust (Python, C++, Tlackams, Java, CH#,
[xonbHBIA ~ ANTOPUTMUYECKUA  SI3BIK): 3allOJIHEHHE YHCIIOBOTO
MaccuBa CIy4allHbIMH YHCJIAMH, B COOTBETCTBHU C (DOPMyJOH WiIH
nyréM BBOJA YHUCEN, HAXOXAEHUE CYMMBI DJIEMEHTOB MAaCCHUBA,
JTUHENHBIN NOUCK 3aJaHHOTO 3HaY€HHs B MAcCUBE, MOACUYET FIEMEHTOB
MacCHBa, YIOBJIETBOPSIOIIUX 3aJaHHOMY YCJIOBHMIO, HAaxOXJIECHHUE
MUHHMAJIBHOTO (MakCUMaJbHOI0) 3JieMeHTa MaccuBa. CopTuUpOBKa
maccuBa. OOpa0oTKa IOTOKa JaHHBIX: BBIYHCIEHUE KOJIMYECTBA,
CYMMBI, CpeaHero apu(pMETHYECKOrO, MUHHMAJIbHOTO u
MaKCHUMaJbHOIO  3HAU€HHs  DJIEMEHTOB  IOCIEA0BaTEIbHOCTH,

YAOBJICTBOPAIOMIUX 3aJaHHOMY YCIIOBHUIO

3.6

VYupasnenue. Curnan. OOpatHast cBs3b. [lonydyeHue curHaioB OT
U(GPOBBIX NaTYMKOB (HAIIPUMeEp, KacaHUsl, PacCCTOSHUS, CBETA, 3BYKaA).
[Ipumepbl HcmoNb30BaHMUS MPHUHIMIA OOpPaTHON CBSI3M B CHUCTEMax
YIOPABIECHUS] TEXHUYECKUMHU YCTPOWCTBAMHU C MOMOILIBIO JaTYUKOB, B

TOM 4YUCJIC B pO6OTOTeXHI/IKC

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

TekcToBble JTOKYMEHTHl M HMX CTPYKTYpHbIE 3JIEMEHTHI (CTpaHHIIa,
ab3ar1, cTpoka, cJI0BO, CHMBOIM).

TekcToBBI npoueccop — MHCTPYMCHT CO3daHHA, PCHAKTUPOBAHHUA U




dopmarupoBanus TekctoB. [IpaBuina Habopa Tekcra. PemaktupoBanue
tekcTta. CoiictBa cumBonoB. Ilpudt. Tuner mpudros (pydnensie, ¢
3aceykaMu, MOHOIIMPUHHBIE). [losy’)KupHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a0zameB: TpaHHUIbI, a03alHBIA  OTCTYN, HWHTEPBA,
BeIpaBHUBaHue. [lapameTprr crpanuiel. CtuieBoe (GopmaTupoBaHHE.
CrpykrypupoBaHue HMH(OpPMAIMU C MOMOILIBIO CHUCKOB M TaOJHLI.
MHoroypoBHeBble cHUCKU. JloOaBieHue Tabiull B TEKCTOBBIE
JNOKyMEHThl. BcTaBka u300paxeHHii B TEKCTOBbIE JOKYMEHTBHI.
OOtexanue w300pakeHUH TEKCTOM. BkitoueHne B TEKCTOBBIN
JOKYMEHT Jauarpamm, (GopMmys, HyMepaluH CTPaHUL, KOJOHTHUTYJIOB,

CCBIJIOK M APYTUX 3JICMCHTOB

4.2

Pacrpossle pucynku. Mcnonb3oBanue rpaguueckux NpUMUTHBOB.

Onepanuu  peIakTUPOBaHUS TpapuuecKux OOBEKTOB, B TOM YHCIE
uudpoBeix ¢oTorpaduii: HU3MEHEHHE pa3Mmepa, 0Ope3Kka, IMOBOPOT,
oTpakeHue, pabora ¢ obiacTaMu (BblAeIeHNE, KOUPOBAHUE, 3aJTUBKa
LIBETOM), KOPpPEKIHMs IBETa, SAPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3znaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO TPOIECCOpa WM APYrUX MporpamMm (MPUIIOKESHUMN).

JloGaBneHne BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

4.3

[ToaroroBka MynbTUMETUHHBIX Npe3eHTanuii. Cnaiin. Jlo6aBieHue Ha
claia Tekcta W m300paxkeHud. PaboTa ¢ HECKOJBKUMH ClIaliJIaMU.
JloGaByeHrie Ha Cllaiil ayauOBU3YalIbHBIX JIAHHBIX. AHHMAITHSL.

INunepceblnku

4.4

Tumnbl JaHHBIX B sYelKax 3JIEKTPOHHOUW TaOmuIbl. PemakTupoBanue u
¢bopmarupoBanue Tabnuu. BcerpoenHble GyHKIMH A0S [TOMCKA
MakCMMyMa, MHUHHMYMa, CYMMBI U CpeIHero apupmMeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIJCJICHHOM Juana3oHe. IloctpoeHue
nuarpamMMm  (TUcTorpamMma, — KpyroBas — JauarpaMma, — TO4eudHas
nuarpamma). Beibop tuna auarpammel. [IpeoGpasoBanue dopmyn npu

KOIIMPOBAHUH. OTHOCI/ITCJ'IBHaH, a0COIIOTHAS U CMEIIIaHHAas apecanus

4.5

VYcnoBHbIE BBIUUCIEHHS B AJIEKTPOHHBIX Tabiuuax. CyMMHpOBaHHE U
NOJICUET 3HAYEHUH, OTBEYAIOIIMX 3aJaHHOMY ycioBHio. OO6paboTka
OonpmMX  HAOOpPOB  JaHHBIX. UYHMCIEHHOE  MOJEIUMPOBAaHHE B

OJICKTPOHHBIX Ta6J'II/II_[aX
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