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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHpoOpMaTUKE Ha YPOBHE OCHOBHOTO 0O0IEeTro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIEHHBIX
B ®I'OC 00O, a Takxke denepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS.

[Iporpamma o uHdopmaTike 1a€T NPEACTaBICHHE O 1EJISIX, 00ILIEN CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHUS, OOYyUAIOIIMUXCSA CPEACTBAMU MH(POPMATUKU Ha
0a30BOM YpOBHE, YyCTaHaBIMBaeT oOO0s3aTENbHOE MPEIMETHOE COJepKaHue,
pelycCMaTpUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TEMaM.

[Iporpamma mo undopmMatuke onpeaensieT KOJInueCTBEHHbIC U KaUeCTBEHHbIS
XapaKTePUCTUKH Y4EeOHOro Marepuaa Jyisl KakI0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL CONIEP KATeNIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEXKYTOUYHOM
aTTecTaluu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCy/1apCTBEHHON UTOTOBOM aTTECTALIMH ).

[Iporpamma no nHpOpMaTHKE SBISETCS OCHOBOM ISl COCTABJICHUSI aBTOPCKUX
y4eOHBIX TPOrpaMM, TEMATHUECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Henstmu u3ydenust uHGOpMATUKUA HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs
SBJISIIOTCSL:

dbopMHUpOBaHUE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAayKW WHOOPMATHKU, TOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAKTHKH, 3a CUET Pa3BUTHs TPEACTABICHUA 00
uHpOpMAIMK KaK O Ba)KHEHIIEM CTPaTErHYecKOM pecypce pa3BUTHS JIMYHOCTH,
rocy/iapcTBa, oOIlIecTBa, IOHUMAHUS POJIU HWH(GOPMAIIMOHHBIX IPOIIECCOB,
UH(GOPMAIIMOHHBIX PECYpCOB M HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHUSIX
1udpoBoi TpanchopMauy MHOTHX cep )KU3HU COBPEMEHHOTO O0IIECTRa;

o0OecrieyeHne YCIIOBUHM, CHOCOOCTBYIOIIUX PAa3BUTHIO aJITOPUTMHYECKOIO
MBIIIJICHUS KaK HEOOXOJMMOTO YCJIOBHUS MPOQPECCHOHAIBHON IEsSTEIHHOCTA B
COBpPEMEHHOM MH(OPMAIIMOHHOM O0IECTBE, MPEANOoaraloiero CrnocoOHOCTb
oOydaromierocsi pa30uBaTh CIOXHBIE 3aja4d Ha O0o0Jiee MPOCThIE TIOJ3a/1auH,
CpaBHUBATh HOBbBIE 3aJlauM C 33JlayaMU, PEIIEHHBIMU paHee, ONPEEsATh Waru s
JOCTH>KEHUS pe3yJIbTaTa U Tak Jaliee;

dbopMHupoBaHUE W pa3BUTHE KOMIIETEHIIMHA OOydaronmuxcs B o00Jactu
MCTIOJIb30BaHMs MHHOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, B TOM YHCIIE
3HaHUM, yMEHUW K HABBIKOB paldOThl ¢ HH(OpMalueil, mporpaMMHUpPOBaHUA,
KOMMYHHMKAIIUM B COBPEMEHHBIX IU(MPOBBIX Cpeaax B YCIOBUAX OOECICUECHHS
MH(POPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH 00y4aroerocs;

BOCITMUTAHHE OTBETCTBEHHOI'0 U M30UPATETHHOIO0 OTHOIICHUS K HH(OpMaLuu ¢
y4€TOM MPABOBBIX M 3TUUYECKUX ACHEKTOB €€ PaclpOCTpaHEHUSs, CTPEMJICHUS K
MPOJOKEHUIO o0pa3oBaHus B oOjMacTh HHGOPMAIMOHHBIX TEXHOJOTHH U



CO3UAATCIIbHON JEATEIBHOCTH C TPUMEHEHHUEM CPEACTB WH(GOPMAIIMOHHBIX
TEXHOJIOTUM.

HNupopmaTuka B OCHOBHOM 0011eM 00pa30BaHUN OTPAXKAET:

CYyITHOCTh HMH(DOpPMATUKM KaK HAYYHOW JUCHUIUIMHBI, H3yYarOIICH
3aKOHOMEPHOCTH MPOTECKAHUS ¥ BO3MOXXHOCTH aBTOMAaTH3AIMKH WH()OPMAITMOHHBIX
IPOIIECCOB B PA3IUYHBIX CHCTEMAX;

OCHOBHBIE  00JIACTM  TIPpUMCHECHHMsSI  WH()DOPMATHUKH, TPEXKAEC  BCETO
MH(POPMAIMOHHBIE TEXHOJIOTHH, YIPABICHUE U COIMABHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WH(GOPMATHKH W HWH(DOPMAIMOHHOM
JeSITeTLHOCTH.

N3yuenne wHGOpPMATHKKA  OKa3bIBaCT  CYIISCTBCHHOE  BIMSHHE  HA
dopMupoBaHUE MHPOBO33PEHHSI OO0YYAIOIIETOCs, €ro J>KU3HEHHYIO IO3HIIUIO,
3aKJIaJIBIBAET  OCHOBBI ~ NOHUMAaHWS  TPHHIMIOB  (QYHKIHMOHUPOBAHUSA |
UCIIOJIb30BaHUS MH(GOPMAIIMOHHBIX TEXHOJIOTHI Kak HeOOXOJAMMOr0 HHCTPYMCHTA
NPaKTUYECKH JIOOOW JEATEIBHOCTH M OJHOTO U3 HauOoliee 3HAYUMBIX
TEXHOJOTHYCCKUX JIOCTHYKCHUI COBPEMEHHON IUBIIIM3AIIMHA. MHOTHE TIPEIMETHBIC
3HAHUS U CIIOCOOBI JESATEILHOCTH, OCBOSHHBIC OOYYAIOIIUMHUCS TPH H3yYCHHUH
MHPOPMATHKH, HAXOAST MPUMEHEHHE KaK B paMKax o0pa30oBaTelIbHOIO IMpoliecca
Npyd M3YYEeHUW JPYrUX NPEeIMETHBIX 00JIacTeil, TaKk M B HWHBIX >KU3HCHHBIX
CUTYaIUsIX, CTAHOBSITCS 3HAYMMBIMH JJIsi (DOPMUPOBAaHHUsSI KAuyeCTB JMYHOCTHU, TO
€CTh OPHEHTHPOBAHBI Ha (OPMHPOBAHUE METANPEAMETHBIX W JHUYHOCTHBIX
pPEe3yIBTATOB O0yUCHHUS.

OcHoBHbIe 3a1aun yueOHOTO Tipeamera «Mudopmartuka» — chopMupoBaTh y
oOydJarommuxcs:

NOHMMaHUE TPUHIMUIIOB YyCTPOWCTBA W (DYHKIIMOHHPOBAHHS OOBEKTOB
U(GPOBOTO OKPY)KEHUs, MPEJCTABICHUS 00 HCTOPUM M TEHICHIUSX Pa3BUTHS
UH(POPMATUKH TIeproa UG PoBON TpaHCHOPMAIIH COBPEMEHHOTO OOIIECTBA;

3HAHWSI, YMEHHSI U HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
NPAKTUYECKON JCSATEIBHOCTH, JUIsl UX PEIICHHUS C MOMOIIbI0 MH(GOPMAIIMOHHBIX
TEXHOJIOTUW, YMEHHUS W HAaBBIKM (POPMAIU30BAHHOTO OIMHMCAHUS TOCTABICHHBIX
3amady;

0a3oBbic 3HaHHWS 00 WHGOPMAIMOHHOM MOJEIHUPOBAHWU, B TOM YHCIE O
MaTEMaTUIECKOM MOJICTUPOBAHNH,

3HAHHE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp M YMEHHE MPUMEHSATH ITH
3HAHWS JJI1 TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad M0 WX MaTeMaTHYeCKHM
MOJICIISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaAaMM IO TMOCTPOSHHOMY
ANTOPUTMY Ha OJTHOM U3 S3BIKOB TPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,



YyMEHUS W HaBbIKM S(PEPEKTUBHOIO UCIMOJIL30BaHUS OCHOBHBIX THUIIOB
MPUKIIAIHBIX MPOrpamMM (MPUIOKEHU) 001Iero Ha3HAYeHUSI U MH(OPMALIMOHHBIX
CUCTEM JUIsl PELIECHUs C MX MOMOILIBIO MPAKTUUYECKUX 3aJ]lay, BiIaJeHHe 0a30BbIMU
HOpMaMHu UWH(GOPMAIIMOHHOM S3TUKM W TIpaBa, OCHOBaMH HH(POpMALMOHHOM
0e30IacHOCTH;

YMEHUE TPaMOTHO WHTEPHPETUPOBATh PE3YJbTAThl PEIICHUS MPAKTUYECKUX
3alady C TOMOIIbI0 HH(POPMALMOHHBIX TEXHOJOTUH, MNPUMEHSTHh IOJIYYEHHBIE
PE3yNbTATHl B TPAKTUYECKOMN JAESTEIbHOCTH.

Henn u 3amaun u3ydeHUs: HUHPOPMATUKM HA YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus ONPENEIAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUs y4eOHOro npeaMera
B BUJIE CJIEIYIOUIUX YETHIPEX TEMATHUECKUX Pa3JIEIIOB:

U poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI MH(POPMATUKH;

AJITOPUTMBI U TPOTPAaMMHUPOBAHMUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzyuenune nndopmatuku Ha 6a30BoM ypoBHe oTBoauTcs 102 waca: B 7
kimacce — 34 ygaca (1 gac B Hepenmo), B 8 kimacce — 34 yaca (1 yac B Henenwo), B 9
kiacce — 34 gaca (1 gac B Henento).



COAEPXAHUE OBYUYEHUA
7 KITIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMmnbloTep — yHuBepcajJbHOe YCTPOCTBO 00pad0TKH AAHHBIX

KoMmbroTep — yHHBEpCAIbHOE BBIYUCIUTENIBHOE YCTPOUCTBO, paboTatoIIee 1o
nporpamMMe. TUIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC
KOMITBIOTEPHI, CYNIEPKOMIBIOTEPbl. MOOMIbHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTBl KOMIBIOTEpA W UX Ha3HauyeHue. I[Ipoueccop.
OnepatuBHass W JOITOBpEMEHHAas IMaMATh. YCTpPOWCTBA BBOAA M BBIBOJA.
CeHcopHbIlA BBOJ, AAaTYUKHM MOOWIIBHBIX YCTPOMCTB, CpeICTBa OMOMETPUYECKOM

ayTeHTU(UKaAIUH.

HcTopus pa3BuTHs KOMIIBIOTEPOB U MpOrpaMMHOro ooecnevenus. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHBIE TEHICHIINH pa3BUTHUsA KOMITBIOTEPOB.
CynepKoOMIbIOTEPHI.

[TapamienbHbIe BHIYACICHUS.

[lepconanpHbIil KOMIBIOTED. [Ipoleccop M ero XapakTepUCTUKH (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHass naMsiTh. JlOoAroBpeMeHHas MaMsThb.
YcrpoiictBa BBoJa M BhiBoJIa. OOBEM XpaHUMBIX JTaHHBIX (OTMEpaTUBHAS MaAMSITh
KOMIIBIOTEPA, )KECTKUHN U TBEPIOTENIbHBIN AUCK, TOCTOSIHHAS MMaMsITh cMapTdoHa) U
CKOPOCTB JAOCTYIIA JIJIsl Pa3JINYHBIX BUAOB HOCUTENEH.

Texauka 6€30MacHOCTH U IIpaBujIa pabOTH Ha KOMIIBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe oOecrniedyenue kommbtotepa. [IpukinagHoe mporpammHoe
obecricucHUE. CucreMHoe MIPOTPaMMHOE obecricucHHE. Cucrtembl
nporpammupoBanusi. [IpaBoBasi oxpaHa mporpaMM M JaHHBIX. becliaTHble H
yCIIOBHO-OecIuIaTHbIe TTporpaMMbl. CBOOOIHOE TPOTpaMMHOE 00SCIICUCHHE.

@aitnpl w1 manku (karamoru). [IpuHIMIBEI TOCTpOCHUS (PAHITOBBIX CHCTEM.
[Tonnoe wms daitma (manku). Ilyte x ¢ainy (manke). PaGora ¢ daiinamu u
KaTtajoraMu CpeJCTBaMH OMEPAIMOHHON CHUCTEMbl: CO3/JaHUE, KOIHUPOBAaHMUE,
nepeMelieHue, NepeuMeHOBaHNE U yaalieHne (pailioB u nanok (katajaoros). Tumsl
¢aiinoB. CpolicTBa (haiimoB. XapakTepHble pa3Mephl (HaiJIOB pa3TUYHBIX THUIIOB
(cTpaHuUIa TEKCTa, MNEKTPOHHAsT KHUTA, (hoTorpadus, 3amvch MECHU, BUICOKIIHII,
MOJTHOMETPAXKHBIM (QuiabM). ApxuBauusl JaHHbIX. Vcmosib30BaHHE MpOrpamMM-
apxuBaTopoB. DaitnoBsiii MeHemxkep. [louck QaiinoB cpeacTBamMu OnepalMOHHON
CUCTEMBI.

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

KoMmnbloTepHbie ceTu



OO6benunenue koMmmbioTepoB B ceTh. Cerb MuTepHeT. Beb-cTpanuna, BeO-
caiit. CtpykTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [louck
nHpopMalMK 1O KIIOYEBBIM CJIOBaM M MO H300pakeHuto. J[oCTOBEpHOCTH
uH(popMaIuu, noxyyeHHoi u3z Murepuera.

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITHH.

CereBoil 3THKET, 0a30Bble HOPMbI MH()OPMAIMOHHOW ATUKM W TpaBa NpU
pabote B UnTepuere. Ctpareruu 0e3omacHoOro rnosejacHust B IHTepHeTe.

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Nupopmanus 1 ”HPOPMALMOHHBIE NPOLECCHI

Nudopmarust — 01HO U3 OCHOBHBIX MOHATHI COBPEMEHHON HAaYKH.

Nudopmarus kak cBeeHus, NpeHa3HaYCHHBIE 711 BOCTIPUSITUS YEJIOBEKOM,
U uHQopmanus Kak  JaHHble, KOTOpble MOIryT ObITb  00pabOTaHbI
ABTOMAaTU3UPOBAHHON CHCTEMOM.

JIUCKpeTHOCTh TaHHBIX. BO3MOXXHOCTH ONKCAHUSI HETPEPHIBHBIX O0BEKTOB U
IIPOIIECCOB C TTOMOIIBIO TUCKPETHBIX JAHHBIX.

NudopmanimonHsie MpoIECChl — TMPOIIECChI, CBS3aHHBIE C XPaHEHUEM,
npeoOpa3zoBaHUEM U Tiepeiaueii JTaHHbBIX.

IIpeacraBaenue napopmanumn

CumBon. Aundasut. MomHocts andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHbIe U (hOpMalIbHBIE S3BIKH. AJ(AaBUT TEKCTOB HAa PYCCKOM
a3pike. JIBowuHblii  andaBur. KonumdyecTBO BCEBO3ZMOXKHBIX CIOB  (KOIOBBIX
KoMOUHanui) GUKCUPOBAaHHOW JIMHBI B nBondHOM andasute. [IpeobpazoBanue
moboro andaButa K 1BOUYHOMY. KoMuecTBO pa3iuyHBIX CIOB (PUKCUPOBAHHOM
JUTMHBI B al(aBUTe ONpeeIEHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
npyroMm andaBurte, KojgoBas TabIuIa, JEKOAUPOBAHUE.

JIBonunbiii koa. IIpencraBineHue MaHHBIX B KOMITBIOTEPE KaK TEKCTOB B
JTBOMYHOM ayipaBUTE.

NudopmanmorHsiii 006EM TaHHBIX. BUT — MUHUMAaIIBHAS €TMHKIIA KOJIMYECTBA
uHpOpMAIMK — JBOWYHBIA pa3psia. EnuHunbl usmepeHus HHPOPMAIMOHHOTO
00BbEMa JaHHbBIX. buT, 60aiT, kMnobOalT, MmeradaiT, ruradamT.

CkopocTb nepenaun JaHHbIX. EMUHUIBI CKOPOCTH Mepe/ladn JaHHBIX.

Komuposanue tekctoB. PaBHOMepHBIN KoA. HepaBHOMEpHBIN KOa. KOomnpoBka
ASCIl. Bocemuburabsie komupoBku. Ilorstue o xkommpoBkax UNICODE.
JlekoupoBaHre COOOIEHUM C UCTIONb30BAHUEM PABHOMEPHOI'O U HEPAaBHOMEPHOTO
koja. MupopmanimonHsiii 00bEM TEKCTA.

Nckaxenne nunpopmaluu npu nepeaave.

OO6uiee mpeacTaBieHUEe O LUPPOBOM MPEJCTABICHUU ayJIUOBU3YalIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.



KomupoBanue unBera. ILlBetoBeie ™ogenu. Mogens RGB. I'myOuna
Konuposanus. Ilanurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue uzoOpaxenuil. [lukcenb. OueHka
UH(GOPMAIIMOHHOTO 00bEéMa rpadMYECKUX JAHHBIX JIJIS1 PACTPOBOTO U300paKEHUSI.

KonupoBanue 3Byka. PazpsanHocts u yactora 3anucu. KoauuecTBo kaHaioB
3aIUCH.

OlleHKa KOJMYECTBEHHBIX MAapaMETPOB, CBI3aHHBIX C MPEICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailJioB.

NupopmManmoHHbIe TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBbIe JOKYMEHTHI U UX CTPYKTYpHBIE AJIEMEHTHI (CTpaHuIla, ab3ail,
CTpOKa, CJIOBO, CUMBON).

TekcTOBbIA TPOIECCOP — HWHCTPYMEHT CO3[laHUsl, PENaKTUPOBAHUA U
dbopmaTupoBanus TekcToB. IlpaBuna HabGopa Tekcra. PemaktupoBaHue TeEKcCTa.
CgoiictBa cumBojioB. Ilpudr. Tuner mpudtoB (pyOneHble, C 3aceuykamw,
MoHomupuHHbIe). [lomyxupHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3alleB:
IpaHulbl, a03alHbI OTCTYI, MHTEPBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CruneBoe ¢popMaTupoBaHue.

CtpykTypupoBaHue HHPOpMAlMM C TOMOMIBIO CHUCKOB U  TaOJHII.
MHuoroypoBHeBble criucku. [loO6aBiieHre TaOauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMeHThl. O0TekaHue n3o0paxeHuit
TEKCTOM. BkitoueHune B TEKCTOBBIM JOKYMEHT auarpamm, (Hopmys, HyMeparuu
CTpaHUL, KOJJOHTUTYJIOB, CCHIJIOK U JPYTUX 3JEMEHTOB.

[IpoBepka nmpaBonucanus. PacctanoBka nepeHocoB. ['010COBOM BBOJ TEKCTA.
Onrudeckoe pacrno3HaBaHue TekcTa. KoMmmbroTepHbiii mepeBoj. Mcmonb3oBaHue
cepBucoB MHTEpHETA 111 00pabOTKHU TEKCTA.

KomnbroTepHas rpaguka

3HaKOMCTBO C TpaduuecKUMU pemakTopamu. PacTpoBble PHCYHKH.
Hcnonb3oBanue rpaduueckux MPUMUTHBOB.

Omnepanuu pefakTUpoBaHUs rpaPUIECKUX OOBEKTOB, B TOM YHCIIe IU(PPOBHIX
doTorpadmii: W3MEHEHHE pa3Mmepa, OOpe3Ka, MOBOPOT, OTpaKeHHE, paboTa ¢
obOnmacTsaMu (BbIIETICHUE, KOMUPOBAHME, 3aJMBKAa IIBETOM), KOPPEKIIHMS I[BETa,
SIPKOCTU U KOHTPACTHOCTH.

BekropHass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpeACTBaMHM TEKCTOBOI'O Mpoleccopa WM JPYrux mnporpamMMm (MPUIIOKEHUR).
JloOaBieHuEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyJabTUMeIMAHBbIE IPE3eHTAIMU

[ToaroToBka MynbTUMEeAUMHBIX TIpe3eHTanui. Craiin. JloOaBneHre Ha ciaiin
TeKCcTa U n300paxeHnii. PaboTa ¢ HECKOJBKUMU ClIaiIaMHU.



JloGaBieHue Ha claii]l ayTMOBU3yaIbHBIX JaHHBIX. AHUMAIMS. [ UTIepCChUIKY.
8 KIIACC

TeopeTnueckue 0CHOBbI HHPOPMATHKH

CucreMbl CUNCTCHUS

Heno3unvonHble W  MO3ULIMOHHBIE CUCTEMbl CUHMCIEHHA. AJ]aBur.
OcuoBanue. Pa3sépuyras dopma 3anucu yucna. [lepeBos B 1€CATUUHYIO CUCTEMY
quCell, 3alMUCAaHHbIX B APYTUX CUCTEMAX CUUCIICHUSI.

PumMckas cuctema cUMCIIeHHUs.

JIBonuHas cuctema cuucienud. llepeBos uenbix yucen B npeaenax ot 0 go
1024 B nBOMUYHYIO CHCTEMY CUMCIEHMS. BocbmMepuyHas CUCTEMA CUHCIICHHS.
[TepeBos uncen 3 BOCbMEPUIHOM CUCTEMBI B IBOUYHYIO U JICCATUYHYIO CUCTEMBI U
oOpatHo. IlectHaanarepuunas cuctema cuucieHus. llepeBog wuucen wu3
MIECTHAIATEPUIHON CHUCTEMBbl B JIBOUYHYIO, BOCBMEPUUYHYIO U JICCATUYHYIO
CHUCTEMBI U 0OPATHO.

Apudmerrnyeckre onepani B AIBOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MATEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HA4Y€HUsS  BBICKA3bIBAaHUMU.
DNeMeHTapHble W COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSA, JIOTHYECKOE YMHOXEHUE), «WIn» (IU3BIOHKIUSA, JIOTHYECKOe
CJIOKEHHUE), «HEe» (Jormdyeckoe oTpullaHue). [IpuopuTeT JOTMYECKUX OIeparui.
Onpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMS, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTA BXOJSIIMX B HEr0 3JEMEHTApHBIX BbICKa3biBaHUU. Jlornueckue
BhIpakeHUs. [IpaBuna 3ammcu JOTMYECKUX BbIpakeHuid. [locTpoeHue Tadmwmi
UCTUHHOCTHU JIOTUYECKUX BBIPAKECHUM.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO € JIOTHYECKUMHU OCHOBAMH KOMITbIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTE M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKIHNH

[lonatue anroputma. HcnogHUTENW anrOpUTMOB. AJTOPUTM Kak IUIaH
yIpPaBJICHUS UCTIOTHUTEIIEM.

CaoiicTBa anroputma. CriocoObl 3aMKcH aaropuTMa (CJI0BECHBIN, B BUIE OJIOK-
CXEMBI, IPOrpamMmma).

AnroputmMudeckre KOHCTpYKUMH. KoHCTpykuust «cnenoBanue». JIMHENMHbIN
anroput™.  OrpaHU4YeHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTh
MPEAYCMOTPETh 3aBUCUMOCTH MMOCJIEAOBATEIBHOCTH BBIMOJHIEMBIX JEUCTBHI OT
HCXOJIHBIX JaHHBIX.

KoHcTpykiusi «BeTBIIeHHE»: MOJHAs W HemnoJiHas (opmbl. BeinmoaHeHue u
HEBBINIOJIHEHUE YCIOBUSI (MCTUHHOCTh U JIOXKHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIIOBHSI.



KoHCcTpyKIusi «IOBTOpPEHUs»: HUKIBI C 3aJaHHBIM YKHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBITIOTHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 111 popMalIbHOTO HWCIHOJIHUTENS aJIrOpUTMa, MPUBOSIIETO K
TpeOyeMOoMy pe3ylbTaTy IMpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCTIOIB30BAaHUEM ITUKIIOB U BETBJICHUH JJIsI YIIPABICHUSI
dbopManbHBIMU HUCTOJHUTENAMHU, TakuMu Kak PoOot, Uepenamka, UepTExHUK.
BrinonHenue anropuTMoB BpY4YHYIO M Ha KommbloTepe. CHHTaKCHYECKHE U
jgoruyeckue omuoOku. OTKa3bI.

A3BIK NpOrpaMMupoOBaHus

S3eik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoibHBbIi
AnroputmMudeckuit S3bIK).

Cuctema mnpOrpaMMUPOBAHMS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP,
OTJIATYUK.

[lepemennas: tun, uMms, 3HadyeHue. Llenbie, BelIECTBEHHbIE U CUMBOJIbHbBIC
NIepeMEHHBIC.

Onepatop mnpucBavBaHus. ApupMeTHYECKHE BBIPAKECHHS M TOPSJIOK HX
BbIuMciIeHUs. Onepanny ¢ UeIbIMU YUCIaMU: LEJTOUYUCIEHHOE IEJIEHHE, OCTATOK OT
JEIEHUS.

BerBnenusa. CocTaBHble YyCIOBHUSL (3alUCh JIOTMUECKUX BBIPAXKECHUN Ha
U3y4aeMOM SI3bIKE ITporpaMMupoBanus). Haxox1eHne MUHUMyMa 1 MaKCUMyMa U3
IBYX, TPEX W YEThIpEX uyucen. PelieHne KBagpaTHOrO YpaBHEHHS, HMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JluanoroBas oOTJIaJIKa MPOrpaMM: TMOILIArOBOE BBINOJHEHHE, MPOCMOTP
3HAUYEHUN BETUYMH, OTJIaI0YHBINA BBIBOJ, BRIOOP TOUYKH OCTAHOBA.

Hukn ¢ ycmoBueM. AnroputM EBkinma uisi HaxoXIeHUS HAWOOIBIIETO
o0Iero nenuTens ABYX HATypalbHBIX uncesl. Pa30oueHue 3amucu HATYpalbHOTO
yycia B MO3UIIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHBIIMM WU paBHbIM 10, Ha
OTIeIbHBIC IUDPHI.

Hukn ¢ nepeMeHHON. ANTOPUTMBI POBEPKU JIETMMOCTH OJTHOTO LIEJIO0r0 Yucia
Ha Jpyroe, MpOBEPKH HATYPAJIBHOTO YKCIIa HA TPOCTOTY.

O06paboTka CUMBOJIBHBIX NaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBosibHast 00paboTKa cTpoK. [10CUET YaCTOTHI MOSIBICHUSI CHMBOJIA B CTPOKE.
Berpoennsie Gynkmmm aiist 00pabOTKH CTPOK.

AHaJIn3 aJIrOpuTMOB

OrnpeneneHue BO3MOXKHBIX PE3yJbTaTOB pabOThl alropuT™Ma MPU JAHHOM
MHOXECTBE BXOJHBIX [IaHHBIX, OMNPEICIICHHE BO3MOXKHBIX BXOJHBIX JIaHHBIX,
MPUBOISIIUX K TAHHOMY PE3yJbTaTy.

9 KITIACC



IIu¢ppoBasi rpaMOTHOCTDH

I'nodanbHas cerp UHTEpHET M cTpaTernu 0€30aCHOIO MOBEICHUS B Hell

I'no6anbnas cerp UuTepuer. IP-agpeca y3noB. CeTeBoe XpaHEHHE JaHHBIX.
MeToabpl HHIUBUAYATBHOTO U KOJUIEKTUBHOTO pa3MelleHusl HOBOM MH(GOpMallUU B
WNutepuere. bonbime naHHble (MHTEpPHET-IJAaHHBIE, B YaCTHOCTH JIaHHbBIC
COITMAJIbHBIX CETeH).

[Tonsitue 06 wHOpMaMOHHON 0€30MacHOCTH. YTPO3bl MH(DOPMALMOHHON
0e3omacHOCTU Tpu paboTe B TII0O0ATBHOM CETH U METOJbI MPOTUBOACHCTBUS HM.
[IpaBuna Oe3omacHoi ayTeHTU(UKaMKU. 3amura JUYHOW UWHOpMau B
Wnrepnere. bezonacusie crpateruun noseneHuss B Unrtepuere. [lpeaynpexaenue
BOBJICUEHHUS B JICCTPYKTHBHBIE U KPUMHUHAJIbHBIC (DOPMBI CETEBOW AKTUBHOCTHU
(kuOepOyIIIUHT, PUILIKUHT U ApyTrUe GOPMBI).

PaGora B ”H)OPMALIHOHHOM NPOCTPAHCTBE

Bunpl nestenbHocTH B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIITMOHHBIC
CEpBHUCHI (MOYTOBAsI Cly»k0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYTUE), CIPABOYHBIC
CITY>OBI (KapThl, paclUCaHUs U APYTHUE), TOUCKOBBIE CIYKOBI, CITYyKObI OOHOBJICHUS
IporpaMMHOro oOecriedyeHus: U JApyrue ciyxObl. CepBHCHl TOCYIapCTBEHHBIX
ycayr. OOnaunble XpaHwidia JaHHBIX. CpefcTBa COBMECTHOW pa3pabOTKH
JTOKyMeHTOB (oHyaiiH-o¢uckl). I[IporpammHoe obecnieyeHre Kak BeO-CEpBUC:
OHJIAWHOBBIE TEKCTOBBIE U TpaUecKue peakKToOPhbl, CpeIbl pa3paboTKU IPOrpamMMm.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

MoaeaupoBaHue KaK MeTO O3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukamnmm
Mozenei. MarepuanbHble (HaTypHBIC) M HHPOpMaIIMOHHBIC MoAeH. HenpepriBHBIC
U JOucKkpeTHble Moxaenu. Mmurtauunonsnele moxenu. Urpoeie Mozenu. OueHka
aJICKBaTHOCTHU MOJICTTH MOJICTUPYEMOMY OOBEKTY H HEJISIM MOJIEITHPOBAHUS.

Tabnuansie Mogenu. Tabiuila Kak MpeacTaBlIeHUe OTHOIICHUS.

ba3er nmannHbiX. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIOIMIUX 3alaHHOMY
YCIIOBHUIO.

I'pad. Bepmmna, pebpo, mytb. OpUEHTUPOBAHHBIE W HEOPUEHTUPOBAHHBIC
rpadel. Jlnmuna (Bec) peOpa. BecoBas marpuma rpada. [nuHa myTH MexmTy
BepmmHamu Tpada. [louck ontumansHOoro mytu B rpade. Hauanpnas Bepmmna
(MCTOYHHK) ¥ KOHEYHAs BEPIIIMHA (CTOK) B OpUEHTHPOBaHHOM rpade. Beruucnenne
KOJIMYECTBA ITyTEH B HAMIPABICHHOM aIMKJIMYECKOM rpade.

Hepeso. Kopenb, Bepiuna (y3en), TUcT, pedpo (ayra) nepesa. BoicoTa nepena.
[Moanepeno. IIpumepsl ncnoap30BaHus JepeBbeB. [lepedop BapuaHTOB C TOMOIIIBIO
JepeBa.

[lonsiTHE MaTeMaTHYEeCKOW MOJEIU. 3aJadd, peIIaeMble C ITOMOIIBIO
MaTeMaTU4ecKoro (KOMIBIOTEPHOr0) MoJieaupoBanud. OTandyre MaTeMaTH4eCKOu



MOJIENIM OT HATypHOM MOJEIM U OT CJOBECHOIO (JIUTEPATypHOr0) OINUCAHUS
00BEKTa.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: ITOCTAHOBKA 3a/1a4d, MOCTPOEHUE
MaTE€MAaTHYECKON MOJIENIN, TPOTPaMMHAasl Peanu3alusi, TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, AHAJIU3 €r0 PE3YIbTATOB, YTOUHEHUE MOJEIIH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Pa3pa0orka aJiropuTMOB U IPOrpamMM

Pazouenue 3agaun Ha noxazagaur. CocTaBlieHHE AJITOPUTMOB U MPOTpamMM ¢
UCIIOJIb30BAHUEM BETBJICHHMI, LWKIOB W BCIIOMOIaTENbHBIX aJITOPUTMOB IS
yIpaBiieHUuss UCHOJIHUTENEM PoOOT WM APYrMMH HCIOJHUTENSIMHU, TaKUMU Kak
UYepenamika, YepTEXHUK U IPYTUMMU.

Tabnuunble BeanunHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocCTaBieHHE U
OTJIaJKa MPOrpaMM, PEATM3YIONINX TUIIOBBIE AITOPUTMbI 0OPAOOTKHU OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, lIkonabHBIN ANTOPUTMUYECKUN SI3BIK): 3aM10THEHHE YUCIOBOTO
MacCUBa CIIy4alHbIMU YHMCIIAMHU, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOAA
Yyuces, HaXO0XKIEHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEWHBIA IMMOWUCK 3aJaHHOTO
3HA4YEHUS B MACCHUBE, MOJICUET AIIEMEHTOB MACCUBA, YIOBIETBOPSIOIINX 3aJaHHOMY
YCIIOBHIO, HAax0XJIEHUE MHUHUMAIBHOIO (MakKCHMMalbHOTO) 3JIEMEHTAa MAacCCHBA.
CopTtupoBka Maccuba.

OO0paboTKa TMOTOKA JAHHBIX: BBIUUCIECHUE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(pMETUIECKOT0, MHUHUMAJIBHOTO M MAaKCUMAaJIbHOTO 3HAYEHUS JIIEMEHTOB
MOCJIEIOBATEIIBHOCTH, YOBIETBOPSIOIIMNX 3aJAHHOMY YCIJIOBHIO.

Yupasienue

VYupasnenne. Curnan. O6patHas cBsi3b. [lonmydeHne curaaiaoB oT HU(PPOBHIX
JATYMKOB (KacaHWsl, pAacCTOSIHUS, CBE€Ta, 3BykKa u japyroro). Ilpumepsi
UCTOJIb30BaHMsI IPUHLIUIIA 0OPATHOMN CBSI3U B CUCTEMAX yNPaBICHUS TEXHUUECKHUMHU
yCTPOWCTBAMU C TIOMOIIBIO TATYUKOB, B TOM YUCIIE B POOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CHCTEM (CHCTEMa YIPABICHUS JBUKCHUEM B
TPaHCIIOPTHOW CHUCTEME, CBAapOYHas JIMHUA AaBTO3aBOJa, ABTOMAaTHU3UPOBAHHOE
YIPaBJICHUE OTOIUIEHUEM JI0Ma, aBTOHOMHAsl CUCTEMA YIIPABICHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NupopmManuoHHbIe TEXHOJOTHH

JIEKTPOHHBbIE TA0THIbI

[TonsiTue 00 3MeKTPOHHBIX Tabnuiax. TUMBI TAHHBIX B sTYEHKAX STEKTPOHHOU
tabnuiel. PenaktupoBanue u popmatupoBanue Tadiaul. Betpoennsie GyHKIMU 17151
MIOMCKAa MaKCUMyMma, MHUHUMyMa, CYMMBbl U CPEAHEr0 apu(PpMETUUYECKOrO.
CoprupoBka [OaHHBIX B BBIIEICHHOM auana3zoHe. [locTtpoenue auarpamm



(rucTtorpamma, KpyroBas JAMarpamma, TOYe4Has Juarpamma). Beibop Ttuna
JararpamMmebl.

[IpeobpazoBanue Gpopmy:n npu konupoBaHuu. OTHOCUTETbHASI, A0COTIOTHAS U
CMelIaHHas aJpecalus.

VY cnoBHbBIE BBIYUCIIEHUS B JJIEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U MOJACUYET
3HAYCHUH, OTBEYAIOIIUX 3aJaHHOMY ycioBuio. OOpaboTka OoybIIMX HAOOPOB
naHHbIX. YucaeHHoe MOJIenMpOBaHUE B 3JIEKTPOHHBIX TaOIHUIIaX.

NudopmannoHHbIe TEXHOJIOTMHA B COBPEMEHHOM 001IeCTBE

Ponb nHpOpPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTHH SKOHOMUKH MUpA, CTPaHBbI,
perroHa. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

[Ipodeccun, cBsizannbie ¢ MHHOPMATUKON U HHOOPMAIIMOHHBIMU TEXHOJIOT USIMU :
BeO-nIM3aliHEp, MPOTrpaMMUCT,  pa3pabOTYUK  MOOWIIBHBIX  MPUIOKEHUH,
TECTUPOBILHUK, APXUTEKTOP MPOrPAMMHOTO 00ECIICYEeHHU S, CTIEIIMATIUCT 10 aHATU3Y
JTaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HAIPaBJIEHO Ha JOCTHXKECHHE OOYUYarONIMMUCS JTUYHOCTHBIX, METANpPEIMETHBIX U
IPEAMETHBIX PE3yJbTaTOB OCBOCHUS COICPKaHUS yUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATbDI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HaA pelIeHue 3ajad
BOCIIUTAHMS, PA3BUTUSA U COLMAIU3AIMUA OOYYaIOIIUXCS CPEACTBAMU Y4E€OHOTO
npeiMeTa.

B pesynbrate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIETro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHBI CIEAYIONINE JTUIYHOCTHBIC
pe3yabTaThl B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAyYHOMY HAacleJuI0, TOHUMaHUE 3HAaueHUs MH()OpPMATHUKMU KaK HAYKUA B KU3ZHU
COBPEMEHHOI'0 00I1leCTBa, BIaJeHUE IOCTOBEpPHON HHGOpMAIMEl O MepenoBbIX
MHUPOBBIX UM OTEYECTBEHHBIX JOCTIDKEHHMSIX B 00JacTH HWHOOPMATUKH W
UH(GOPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpanchopMalr COBPEMEHHOT'O O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpHUEHTAIMsI Ha MOpaJIbHbIC IICHHOCTU U HOPMBI B CUTYaIlMsX HPAaBCTBEHHOTO
BbIOOpA, TOTOBHOCTH OIICHHBATh CBOE TMOBEJICHHUE U MOCTYIIKH, a TAK)KE MOBEICHUE
U TIOCTYIIKH JAPYTUX JIFOACH C MO3UIIMU HPAaBCTBEHHBIX M MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEACTBUN TIOCTYNKOB, aKTHMBHOE HEIMPUSATHE aCOIHAIBbHBIX
MOCTYIIKOB, B TOM uucie B HTepHeTe;

3) rpaskaIaHCKOr0 BOCIIUTAHUSA:

NPEICTAaBICHUE O COIMAIBHBIX HOPMaX H TIPAaBWIIAX MEKIMIHOCTHBIX
OTHONICHHH B KOJIJIEKTUBE, B TOM YHCJIE B COIIMATIBHBIX COOOIIECTBAX, COOIIIOICHHE
TIpaBWJI O€30MACHOCTH, B TOM YHCJIC HABBIKOB 0€3011aCHOTO TIOBEICHHSI B MHTEPHET-
cpelne, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHON JEATEILHOCTH MPHU BHITTOJIHCHUH
y4eOHBIX, TTO3HABATEIBHBIX 3a/1ad, CO3JAaHUM YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOINOHMMAHHIO Y B3aMMOIIOMOILM B MPOLIECCE ITOM YUeOHOU NEeaTelbHOCTH,
TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOUX TOBAPHUILIEH C MO3UIIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HHpoOpMaIuu,
UH(OPMAITMOHHBIX mporieccax u WH(OPMAITMOHHBIX TEXHOJIOTHUSAX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAyKU U OOIIECTBEHHOMN



MPAKTUKHU U COCTABIISIIOIINX 0a30BYI0 OCHOBY JJIsl IOHUMAHUS CYUTHOCTA HAYyYHOU
KapTUHBI MUPA;

MHTEepeC K OOYy4YeHHI0 M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaNpaBIE€HHOCTH H
ypOBHSI 00y4YeHUs B JaibHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEOBATEIbCKOW J€ATEIbHOCTH,
YCTAHOBKAa Ha OCMBICJIICHHE ONBITAa, HAONIOJACHHM, MOCTYNKOB M CTPEMJICHHE
COBEpILIEHCTBOBATh MNYTH JOCTH)KEHHUS WHIUMBUIYAIBHOTO U KOJJIEKTUBHOIO
0J1aromnoayuus;

c(OpMHUPOBAHHOCTh MH(POPMALIMOHHON KYJIBTYpbl, B TOM YHCJE HAaBBIKOB
CaMOCTOATEIbHON paboThl € y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypoil,
pa3HoOOpa3HbIMU CpeACTBAaMU HMH(GOPMAIIMOHHBIX TEXHOJIOTHH, a Takke yMEHHS
CaMOCTOSATEIILHO OINPEAENSTh 1IeJIM CBOEr0 OOyYeHHUs, CTaBUTh U (HOPMYIUPOBATH
Juist ce0si HOBBIE 3ajauM B yu€0e M IM03HABATEIbHOW NEeATEIbHOCTH, PAa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN JAESATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHHE [IEHHOCTH KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO,
YCTaHOBKa Ha 3J0pOBbIM 00pa3 KU3HU, B TOM YHCJIE€ U 3a CYET OCBOCHUS U
coOmroieHust TpeboBaHUM 0€30MacHOM dKCIUTyaTaIlluu CPEACTB MUHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUIA;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEC K TMpaKTHUYECKOMY H3yudeHuto mpodeccuit u Tpyma B cdepax
npodeccroHaIbHON NeSATeITLHOCTH, CBSI3aHHBIX C HH(pOPMATHUKOM,
IpPOrpaMMHUpPOBAHUEM W WH(DOPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
TOCTIKEHUSAX HAyKU MHPOPMATUKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAHHBIK BBIOOP W  TOCTPOEHWE WHIWBHUIYAIbHOW  TPACKTOPUH
00pa30BaHus U )KU3HEHHBIX IJIAHOB C yYETOM JIMYHBIX U OOIIIECTBEHHBIX UHTEPECOB
U TOTpeOHOCTEH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH MH(DOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHIA;

8) aganTaunu odyyaronerocss K N3MeHSIIONIUMCH YCJIOBHAM COUMATBHOM
U IPUPOJIHOM CPe/bI:

OCBOCHHE OOYYAIOUIMMUCS COLMAJIBHOIO OIbITa, OCHOBHBIX COLMAIbHBIX
poJiel, COOTBETCTBYIOUIMX BEAYIIEH JEATEIbHOCTH BO3pacTa, HOPM M IPABHII
OOIIECTBEHHOT 0 MOBEJEHUS, (DOPM COLMAIBHOM )KM3HU B IPYMIAX U COOOLIECTBAX,
B TOM YHCJI€ CYIIECTBYIOUIMX B BUPTYaIbHOM MPOCTPAHCTBE.
METANPEIMETHBIE PE3YJIBTATbI



MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpaXkalOT  OBJIAJICHUE  YHHUBEPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
IT03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU, PETYJIATHBHBIMU.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHBbIE YUeOHbIE HelCTBUS

ba3oBble JiornyecKkue NecTBUA:

yMEHUE OMNpeJeNsiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUS, YCTaHaBJIMBAThH
aHaJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSATEJIBHO BEIOMPATh OCHOBAHUS U KPUTEPUH
U1 KiIaccu(UKaIMY, YCTaHABIWBATh MPUYUHHO-CJIICIACTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKHUE PACCYXKICHUS, JIeJIaTh YMO3aKIIOUeHUsI (MHIYKTUBHBIC, IETYKTUBHBIC
Y TI0 aHAJIOTHU) U BBIBO/IBI;

yMEHHE CO37]aBaTh, MPUMEHITh M MPEOOPa3OBHIBATH 3HAKM W CUMBOJIBI,
MOJICJIH Ml CXEMBI JIJIsl PEIIeHUsI YIeOHBIX U TTO3HABATEIBLHBIX 3a/1a4,

CaMOCTOSITEJILHO BBIOMpAThH CIIOCOO pelieHus yueOHOU 3aaauu (CpaBHUBATH
HECKOJIbKO BapHWAaHTOB pEIICHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUS:

dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIUE pPa3pblB MEXIY pealbHbIM U
KEJaTeTbHbIM COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOATEIbHO YCTAHABIMBATh
HUCKOMOE U TaHHOE;

OLICHMBATh HA MMPUMEHUMOCTH U JJOCTOBEPHOCTh MH(MOPMAIINIO, TIOTYUYEHHYIO
B XOJI€ UCCIIE/IOBAHMS;

IPOTHO3UPOBATH BO3MOKHOE JalbHEUIIIEE Pa3BUTHUE MPOIECCOB, COOBITUN U
UX TOCJEICTBHUS B QHAJOTMYHBIX MJIM CXOJHBIX CUTyalUsAX, & TAK)KE BBIIBUTATh
MIPENONIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

BBISBJIATh AehUIMT WHGOPMAINH, TaHHBIX, HEOOXOIUMBIX [JISi PEIICHUS
ITOCTABJICHHOM 3a]a4H;

OPUMEHATh PA3IUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MPU IMOUCKE H
orOope WH(MOpPMAIMU WIM JAHHBIX U3 HCTOYHHKOB C YUYETOM TMPEIIOKEHHOM
yaeOHOM 3a7]a4M U 33/ TaHHBIX KPUTEPHUEB;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETHPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

CaMOCTOSATETILHO  BBIOMpATh  ONTHMANBHYIO  (OpPMY  TPEACTABICHHUS
vHpOpMalMM W WJUTIOCTPUPOBATh pEIIaeMble 3aJayl HECJIOXKHBIMHU CXEMaMH,
quarpaMmMamu, HTHOUM rpadukoil U uX KOMOUHAIIUSIMU;

OLICHUMBATh HANEKHOCTh HHPOPMAIUU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yUHTelIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENIHHO;

3 PeKTUBHO 3aIOMUHAThH U CUCTEMAaTU3UPOBATH HH(OPMALIUIO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0wenue:

COMOCTABIIATH CBOM CYXKIEHHS C CYKICHUSMH APYIMX YYaCTHHUKOB JUAjora,
0OHapy’KUBATh Pa3IMYUE U CXOACTBO MMO3UIIMI;

NyOJIMYHO MPEICTABIATh PE3YJIbTaThl BHITOJIHEHHOIO ONbITa (IKCIEPUMEHTA,
UCCJIEJIOBAHUs, IPOEKTA);

CaMOCTOSITETIbHO BbIOMpaTh (oOpMaT BBICTYIJIEHUS C Y4€TOM 3ajaad
Npe3eHTalMd U OCOOCHHOCTEW ayAMTOPUU M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJUTHOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYIHHUYECTBO):

NOHUMAaTh U MCHOJIb30BaTh MPEUMYILIECTBA KOMAHJIHONW M WHIWBHUAYaJbHOU
paboThl NpHU PEUIEHUH KOHKPETHOM NpoOiemMbl, B TOM 4YHUCJIE NpPHU CO3/IaHUU
UH(GOPMAIIMOHHOTO MTPOYKTA;

NPUHUMATh 1€JIb COBMECTHOM HMH(POPMALMOHHOW AESATENBHOCTH MO CcOOpY,
oOpaboTke, mepenade, QopMaiu3anuu WHQOpPMAIMK, KOJJIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTHXKEHHUIO: PACIpEeNlesiTh POJIM, T0rOBAPUBATHCS, 00CYXKAATh
IPOLIECC U Pe3yJbTAaT COBMECTHOM padOTHI;

BBITMIOJHATH CBOIO 4acTh paboThl ¢ MHboOpMareil win uHGOPMAIIMOHHBIM
IPOJIYKTOM, JOCTHras KadeCTBEHHOI'O pE3yJibTaTa MO CBOEMY HAIMPABICHUIO U
KOOPIMHUPYS CBOM JACHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OILICHMBATh KaY€CTBO CBOETO BKJIaJla B OOIIMI HH(POPMAIIMOHHBIN MPOAYKT IO
KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS;

CpaBHUBAaTh pPE3YyJbTAaThl C HUCXOJHOW 3ajJadeld W BKIAA KaXXIOTO 4YJIeHa
KOMaHIbl B JOCTIKEHHE PEe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISATH TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEPE]T TPYIIION.

PeryjisiTUBHBIE YHHBepPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

BBISIBIIATh B JKU3HEHHBIX M YYCOHBIX CHUTYyaIlUsAX NPOOJIEMBI, TpeOyromme
peleHus;

OPHCHTHPOBATHCA B PA3IMYHBIX IMOAXO0JaX K MPHHATHIO PEIICHUI
(MHAMBUAYTFHOE IPUHATHE PEIICHUMN, TPUHATHE PEIICHUHN B TPYIIIIC);

CaMOCTOSITEILHO COCTAaBIIATh AJTOPHTM pENIeHUs 3aJaud (WM ero 4acTh),
BBIOMPATh CMOCO0 pelIeHHs] YY4eOHOHM 3aa4yu ¢ yIETOM HMEIOIIUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejiaracMble BapHAHTHI
pELICHUN;

COCTaBJIATh IUIaH JCHCTBUH (IJIaH peaau3alvi HAaMEUECHHOI'O aJrOpHTMa
pelIeHns ), KOPPEKTUPOBATH MPEIII0KEHHBIN AITOPUTM € YIETOM MOJTYICHUS HOBBIX
3HaHUM 00 U3y4aeMOM OOBEKTE;



JenaTh BBIOOp B YCJIOBHUSIX HPOTUBOpPEUYMBOM HH(poOpmauuu u Oparthb
OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMokoHTpOJIb (peduiekcus):

BJIaJIETh CIIOCO0aMU CaMOKOHTPOJISI, CAMOMOTHBAIINU U pedIeKcuu;

JaBaTh OIICHKY CUTYallUX U TpeJyiaraTh iaH e€ H3MCHEeHHS,

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opyu penieHnH Yy4eOHOW 3aJauyu, aJanTUpPOBaTh pEHICHHE K MEHSIOIIIMCS
00CTOSATCILCTBAM;

OOBSICHATH ~ TPUYUHBI  JTOCTIDKEHUS  (HEAOCTH)KCHHUsSI)  PE3yJIbTaTOB
MHPOPMAITMOHHOM JeSATeNLHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OTBITY, YMETh
HAXOJIUTh IO3UTHBHOE B TIPOU3OIICIICH CUTYalINN;

BHOCHUTHb KOPPEKTHBBI B JACSITEILHOCTH Ha OCHOBE HOBBIX OOCTOSATEIBHCTB,
M3MEHUBIIINXCS CUTYaIUH, YCTAHOBJICHHBIX OIMTUOOK, BO3HUKIINX TPYAHOCTEH;

OILIGHUBATh COOTBETCTBUE PE3YJIbTATA IICJIN U YCIIOBHUSIM.

IMONMOHAIbHBIN HHTEJIEKT:

CTaBHUTH ce0sl HA MECTO JPYroro 4ejoBeKa, MOHMMAaTh MOTHBBI M HAMEPEHHUSI
JPyTOoro.

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJHPOBATh BCE BOKPYT JaXkKe B YCIOBUSX
OTKPBITOTO JIOCTYyNA K JIIOOBIM 00BhEMaM HHGPOPMAITUH.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenus B 7 kJjacce y oOydaromerocss OyayT copMHpOBaHBI
CJIEIYIOIINE YMEHHUS:

MOSICHATH Ha IPUMEpaxX CMBICH MOHATHH «UHPOpMaLU», «MH(YOPMAITMOHHBIN
nporecc», «o0paboTka uHOpMaIUU», «XpaHeHHe WHGOPMAIHMKNY, «Iepeaada
uHGOpMAITINY;

KOAMPOBATh M JICKOJAUPOBATH COOOIIEHUS 10 3aJaHHBIM IpPaBUJIAM,
JIEMOHCTPUPOBATH MIOHMMAHUE OCHOBHBIX MPHUHIIUIIOB KOJAUPOBAHUS WH(MOpPMAITUU
Pa3TUYHON IPUPOJBI (TEKCTOBOH, TpadmuecKou, ayimo);

CpaBHUBATh JJWHBI COOOIIEHWH, 3aIMUCAaHHBIX B Pa3MYHBIX aldaBUTaX,
OTIepUpPOBATh CIMHHUIIAMH H3MEpEHUs WH(MOPMAIIMOHHOTO 00bEMa W CKOPOCTH
nepenayu JaHHbIX;

OIICHWBATh M CPAaBHUBATh pa3Mephl TEKCTOBBIX, Tpa(UUECKUX, 3BYKOBBIX
¢aiinoB u Buneodaiinos;

MPUBOUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeaadu
nH(pOpMAINH, CPABHUBATH UX KOJUYCCTBEHHBIC XapaKTePUCTUKH;

BBIJICNIATh OCHOBHBIE JTallbl B UCTOPUM W TIOHWMATh TCHACHIIMH PA3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECIICUCHUS;



MOJIy4aTh ¥ UCTIOJIb30BaTh HHPOPMAITHIO O XapaKTePUCTHUKAX IMEPCOHATBHOTO
KOMITBIOTEpAa W €ro OCHOBHBIX 3JeMeHTax (IMpoIeccop, OInepaTUBHAS IaMsTh,
JIOJITOBPEMEHHAS ITaMsITh, YCTPOWCTBA BBOIA-BBIBOIA);

COOTHOCHTh XapaKTEPUCTHUKH KOMIIBIOTEpA C 3aJad4aMH, PEIIaeMBIMH C €TO
IOMOIIIBIO;

OpUEHTUPOBATBCS B HEPApPXUUYECKON CTpyKType (aillioBoil cuCTeMbI
(3amuchiBaTh MojiHOe uMs (haitna (karanora), myTh K (aitny (katamory) mo
UMEIOIIEMYCSl OTTHCAaHUIO (PaillIoBON CTPYKTYpPHI HEKOTOPOTO HH()OPMAIMOHHOTO
HOCUTES);

pabotatb ¢ (QailloBO CHCTEMOW TMEPCOHANBFHOTO KOMIBIOTEpa C
UCIIOJIb30BaHUEeM Tpaduueckoro uHTEpdeiica, a IMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeIarh, MePeUMEHOBBIBATh, YAAISITh U apXUBUPOBATh (DaiJIbl M KaTaJoTH,
UCII0JIb30BaTh AHTHBUPYCHYIO IPOTrpamMmy;

IIPEJICTABIISATh PE3yJbTaThl CBOCH JIEITEIILHOCTH B BUJE CTPYKTYPHUPOBAHHBIX
WJLTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIHHHBIX ITPE3CHTAIIHIH;

uckatb uHpopmaruio B MIHTepHeTe (B TOM YHCIIE, MO KIIFOUEBBIM CJIOBaM, 110
U300paKEHNI0), KPUTHUECKH OTHOCUTHCS K HalAeHHOW WHGOpMAaIuu, 0CO3HaBas
OMACHOCTh JUISI JIMYHOCTM M OOIIECTBAa PACHPOCTPAHEHHS] BPEIOHOCHOM
uH(GOpPMAIINH, B TOM YHCIIe SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJApecoB BeO-PeCcypcoB;

UCIIOJIb30BaTh COBPEMEHHbIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHH;

cobmonaTh TpeboBaHUs 0€30MacHON AKCIUTyaTallUM TEXHUYECKHUX CPEICTB
UH(POPMAIIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHM, COOJI0aTh CETeBOM
ATUKET, 0a30Bble HOPMBI HMH(POPMAIIMOHHOW HTHUKM M TIpaBa NIpH padoTe C
NPWIOKEHUSIMHU Ha JIFOOBIX YCTpoicTBax W B MHTepHETEe, BHIOMpATh O€30MacHbIC
CTpaTeruu MOBEJICHHS B CETH,

NPUMEHATh METOABl MPOPUIAKTUKH HETaTHBHOTO BIHUSHUSA CPEICTB
WH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Ha 3/TOPOBbE MOIH30BATES.

K xonmy oOyuennss B 8 kiacce y oOyuaromerocss OyayT chopMHUpOBaHBI
CIEAYIOIINE YMEHUS:

MOSICHATH Ha IPUMEPAX PA3IMYUSA MEXKY ITO3ULIHOHHBIMU U HETTO3ULIMOHHBIMU
CHUCTEMaMM CUUCIICHUS;

3anuchiBaTh M cpaBHUBaTh uenble uuciaa oT 0 go 1024 B pas3muyHbIX
MO3UIIMOHHBIX CHCTEMax CYHCIeHUs (C ocHOBaHUsAMH 2, 8, 16), BBINOJHSITH
apudMeTHIEeCKUEe Onepaluy HaJl HUMU;

PacCKpbhIBaThb CMBICT TOHATHUM «BBICKA3bIBAHUE)», «IOTHYECKAS ONEpalus»,
«JIOTUYECKOE BBIPAKECHUEN;

3allAChIBaTh JIOTUYECKUE BBIPAXKEHHUS C UCIOJIb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIINM W OTPHULIAHUS, ONPENECHATh UCTHHHOCTH JIOTUYECKUX BBIPAXKECHUU,



€CJIM M3BECTHBI 3HAYEHUS MCTUHHOCTU BXOMSIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIBl HCTUHHOCTH JJIsI JIOTUYECKUX BBHIPAXKEHUI;

PacCKpbIBaTh CMBICII MOHSTUM «UCIIOTHUTEbY», «AITOPUTMY, «IIPOTpaMmay,
MOHUMAs PA3HUILY MEXKAY YIOTPEOICHUEM 3TUX TEPMUHOB B OOBIICHHOW pPEeUd U B
uH(pOpMaTHKE;

OMUCHIBAThH AJITOPUTM PEIICHUS 3a]]a4u pa3IUYHBIMU CIIOCO0AMH, B TOM YHCIIE
B BUJIC OJIOK-CXEMHEI;

COCTaBJISITh, BBITIOJHSITH BPYYHYIO U HA KOMITBIOTEPE HECJIOKHBIE aJTOPUTMBI
C UCIOJIb30BAHUEM BETBJICHUM U IIUKJIOB JIJIsl YIIPABJICHUS UCTIOJIHUTEISIMU, TAKUMHU
kak Po6ot, Uepenamika, UepTExxHUK;

UCIIOJIb30BaTh KOHCTAHTBHl U TEPEMEHHBIC DPA3TUYHBIX THUIIOB (YUCIIOBBIX,
JIOTUYECKUX, CUMBOJILHBIX), a TAK)Ke COJEpIKalllie UX BBIPAKECHUSI, UCIOIb30BaTh
oTiepaTop MPUCBANBAHUS,

UCITIOJIB30BaTh MPH pa3paboTKe MporpaMM JIOTHYECKUE 3HAUCHUS, ONlepaIliy U
BBIPKECHUS C HUMH;

aHAJIM3UPOBATH MPEJIOKESHHBIC ATOPUTMBI, B TOM YHCJIE ONIPEACIISITh, KaKue
pEe3yAbTaThl BO3MOKHBI [TPU 33ITAHHOM MHOECTBE UCXOAHBIX 3HAUEHU;

co3JaBaTb W  OTJAXUBAaThb IMpPOTpaMMbl HAa  OJHOM U3  S3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IlIkoabHbIiI
AnroputMudeckuil SI3bIk), peanu3yroniue HECIOKHBIE aJTOPUTMbI 00pabOTKH
YUCJIOBBIX JAHHBIX C HCIOJb30BAHUEM IIMKIOB W BETBICHUI, B TOM YHCIIE
peanu3yoIre TPOBEPKY AEIUMOCTH OJHOTO LEJIOT0 YUCa Ha JIPYroe, MpoBEPKY
HATypaJIbHOTO YKCiIa Ha MPOCTOTY, BhIIENIEHUS IM(P U3 HATYpaTbHOTO YHCIIA.

K xonmy oOydyenus B 9 kJjacce y oOydaromerocss OyayT c(opMHpOBaHBI
CIEAYIOIINE YMEHUS:

pa30uBaTh 3a7aydl HA MOA33Ja4M, COCTABIISITH, BHINOJIHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AIITOPUTMBI C HCHOJb30BAHUEM BETBJICHUM, LIUKIOB U
BCIIOMOTaTEbHBIX QJITOPUTMOB [JI YNPABICHUS HCHOJHUTENIAMHU, TAaKUMU KakK
Po6ot, Uepenamka, UepTéxxHUK;

COCTaBJISITh M OTJIAXUBATh MPOTPAMMBbl, PEATU3YIOIINE TUIIOBBIE aJTOPUTMBbI
00pabOTKH YHUCJIOBBIX TIOCIEAOBATEIIBHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (MIOUCK MAKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJIMYECTBA JIEMEHTOB C
3aJJaHHBIMUA CBOMCTBaMH) Ha OJTHOM M3 SI3BIKOB mporpammupoBanwus (Python, C++,
[Tackans, Java, C#, llIkonpHbIN AnroputMudeckuii SI3bIK);

PacKpbIBaTh CMBICI TOHSTUUA «MOJENbY, «MOJEIUPOBAHUEY, OMPEACIAThH
BUJIbI MOJICJICH, OLIEHMBATh AJ€KBATHOCTh MOJEIU MOJACIUPYEMOMY OOBEKTY H
LEJISIM MOJIEJIMPOBAHUS;

UCIOIb30BaTh rpadbl U JEPEBbS I MOJEIUPOBAHUS CUCTEM CETEBOU U
HepapXuuecKoi CTPYKTYpbl, HAXOIUTh KpaTyaliuil myTh B rpade;



BBIOMPATH CIIOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUU C MOCTABICHHOM
3ajayed  (TaOnMLbl, CXEMbl, TpapuKd, AUarpaMMbl) C  HCHOJIb30BAHUEM
COOTBETCTBYIOIIUX MMPOTPAMMHBIX CPEICTB 00paObOTKN JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOmMLbl 1 00paOOTKM, aHalmu3a W
BU3YQJIN3AIMH YUCIOBBIX JAHHBIX, B TOM YHCIIE C BBIICJICHHEM JAHANa30Ha TaOIHIIb]
U YIOPSIIOYMBAaHUEM (COPTUPOBKOM) €0 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHSITH B DJEKTPOHHBIX TAOIUIIAX POPMYIBI TSI PACUETOB C
UCTIOJh30BAaHMUEM BCTPOCHHBIX apUPMETHUYECKHX (QYHKIUH (CyMMHpPOBAaHUE W
NoJICYET 3HAYEHUH, OTBEUAIOIIUX 33JJaHHOMY YCJIOBHIO, CpeIHEE aprU(PMETHIYECKOE,
MIOUCK MaKCUMAJIBHOTO U MUHUMAaJIbHOTO 3HAYCHHMSI ), a0COIIOTHON, OTHOCUTEIIHHOM,
CMEUIaHHOM aJipecanuu;

UCTIOJIh30BaTh AJICKTPOHHBIC TAOMHUIIBI I YHCICHHOTO MOJIEIMPOBAHUS B
IPOCTHIX 33/1a4aX U3 pa3HbIX MPEIMETHBIX 00JIacTeH;

UCTIOJh30BaTh ~ COBPEMEHHBIE  WHTEPHET-CEPBHCHl (B TOM  4YHCIE
KOMMYHUKAIIHOHHBIE ~CEPBHUCHI, OOJAYHBIC XpaHWIWIIA JJAaHHBIX, OHJIANH-
nporpamMMBbl  (TEKCTOBBIE M TpadUUecKhe pEeAaKTOphl, Cpeabl pa3padOTKH)) B
y4eOHOU U MOBCETHEBHOM JESATEIBHOCTH;

OPUBOJIUTH TPUMEPHl HMCIOJB30BaHUS TE€OMH(POPMAIIMOHHBIX CEPBHUCOB,
CEPBHUCOB TOCYJApPCTBEHHBIX YCIyr, 00pa3oBaTelbHBIX cepBUCOB MHTepHETa B
y4eOHOU U MOBCETHEBHOU JEATEIHHOCTH;

UCIIOJIb30BaTh Pa3IMYHbIE CPEJCTBA 3AIUTHI OT BPEJIOHOCHOTO MPOTPAMMHOT0
oOecrieueHus, 3alUIIATh TEPCOHATbHYI0 HHPOPMAIIUIO OT HECAHKITUOHUPOBAHHOTO
JI0CTyIa U €ro MOCIEACTBUH (pa3riialieHus, OIMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTMYECKHMX ¥  COLMUAIBHO-TICUXOJOTHYECKUX  ACIEKTOB
ucrnonb3oBaHus cetu HTepHeT (cereBas AaHOHMMHOCTH, LU(POBON crer,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH BPEIOHOCHOTO KOJ1a);

pacrno3HaBaTh MONBITKU U MPEIyNpPekIaTh BOBICUEHNUE CE0s U OKPYKAIOIINX
B JIECTPYKTUBHbBIE M KPHUMHUHAJIbHbIE (POPMBI CETEBOM AKTUBHOCTU (B TOM YHCIE
KuOepOyIUTUHT, (PUTITIHT).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. llndpoBas rpamoTHOCTH
11 Kommnerorep — yHuBepcanbHOE YCTPOUCTBO 5 bubnuoreka [IOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6moreka [IOK
1.2 IT 4
POTPaMMEL 1 AGHHEIE https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 K 2
OMITRIOTEPHEIS CETH https://m.edsoo.ru/7f41646e
Hroro mo pazgeny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanms u uHPOpMAITMOHHEIE 5 bubnunoreka [JOK
' HPOLIECCHI https://m.edsoo.ru/7f41646e
bubnuoreka [JOK
2.2 IT 9
PCACTABICHHE HH(pOPMALHH https://m.edsoo.ru/7f41646e
Utoro no pazneny 11
Pa3nen 3. UH(popManmoOHHBIC TEXHOJIOT MU
bu6mmoreka [JOK
3.1 T 6 1
CHCTOBRIE JIOKyMOHTH https://m.edsoo.ru/7f41646e
3.2 KomnslotepHas rpaguka 4 Bubmmorexa LIOK

https://m.edsoo.ru/7f41646e
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bubmuoreka [JOK

3.3 M i 3
YAPTHMCIHHHDIC PeseHTatn https://m.edsoo.ru/7f41646e

Wroro mo pazueny 13

PezepBHoe Bpemst 2

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOTPAMME
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8 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nesn 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
bubmmoreka [{OK
11 C 6 1
HCTEMBE CHHCIICHITE https://m.edsoo.ru/7f418516
1.2 DNIeMEHTHl MaTEMaTUYECKON JIOTUKH 6 1 bubmorexa TOK
https://m.edso0.ru/7f418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl ¥ NPpOrpaMMHUpPOBaHHe
21 HcnonHuTenu u anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKUE KOHCTPYKIUU https://m.eds00.ru/7f418516
bu6mmoreka [JOK
2.2 A 9
SPIE MPOTPAMMUPOBANIA https://m.edsoo.ru/7f418516
2.3 AHau3 anropuTMOB 2 bubmorexa HOK
https://m.edsoo.ru/7f418516
Utoro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

KoiuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0e30MacHOTO OBEACHUS B HEl https://m.edsoo.ru/7f41a7d0
19 Pa6ora B nnopmanroHHOM 3 bubnuoreka [IOK
' MPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 MonennpoBaHnue Kak METO 1 O3Ha 8 1
ACIHPOBATIE KAK METOZ HOSHAHIA https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AinroputMbl 1 MpOrpaMMHUpOBaHue
bubmuoreka [JOK
3.1 P 0 6 1
SpADOTRA EITOPIIMOS 1 HPOTPaMM https://m.edsoo.ru/7f41a7d0
bubnuoreka [JOK
3.2 h% 2
HpaBIeHie https://m.edsoo.ru/7f41a7d0
Uroro mo pazneny 8
Pa3nen 4. Un(popManimoHHbIC TEXHOJIOT MU
b K
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10 nommotexa 1O

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

49 WNudopmanioHHbIE TEXHOJIOTHH B 1 bubmuorexa [IOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsbl
Kommnerorep — yHuBepcanbHOe
BBIUHUCIIUTEIBHOE YCTPOMCTBO,
1 aboTaroliee 1o nporpamme 1 bubmorexa [TOK
b o porp i https://m.edsoo.ru/8a1521d2
Texnuka 6e30MaCHOCTH U MpaBUiIa
paboThl Ha KOMITBIOTEPE
Hctopus u coBpeMeHHbIE
2 TEHJCHILIUU Pa3BUTHUS 1 Bubmmorexa [JOK
ACHIEA P https://m.edsoo.ru/8al523ee
KOMITIBIOTEPOB
[Iporpammuoe obecrnieueHne
3 koMmrptoTepa. [IpaBoBas oxpana 1 bubmmorexa [JOK
pa. 1P P https://m.eds00.ru/8a152826
MPOrpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bubnuorexa [JOK
onepanuu ¢ ailaMu 1 rmarnkamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHbBIX.
5 Hcnonb3oBanue mporpaMm- 1 Bu6mmorexa LIOK
porp https://m.edsoo.ru/8al52cfe
apX1UBaTOPOB
5 KoMnbrotepHsie BUpPYCHI U 1 bubnuoreka [IOK
AHTUBHUPYCHBIE ITPOTPaMMBI https://m.edso0.ru/8al152f74
7 Komnerorepnsie cetu. [Touck 1 bubnuorexa [IOK

uHpopmanuu B cetu MHTEpHET

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



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

CepBuchl UHTEPHET-
KOMMYHHUKaIil. CeTeBON ATUKET.

bu6mmoreka [{OK

8
Crparerun 6€301macHOTO https://m.edsoo.ru/8a153460
noseacHus B IHTepHeTe
bu6mmoreka [{OK
9 u
H(OpMAIMs 1 AAHHbIE https://m.edso0.ru/8a161966
bubmmoreka [{OK
10 u
H(OPMAIHOHHbIE IPOTIECCE! https://m.edsoo.ru/8al6le2a
Pa3nooOpasue s3b1K0B U
bu6mmoreka [IOK
11 andasutoB. EcTecTBeHHBIE 1
https://m.edsoo.ru/8al61fec
(hopmanbHBIE S3BIKU
BOWYHEIHN ai1dhaBuT.
12 ﬁ €00 aSOBaI-(IiI)/Ie JIF000Tr0 bubmorexa HOK
Peobp https://m.edso0.ru/8a162186
andaBuTa K JBOUIHOMY
[IpencraBnenune TaHHBIX B
13 KOMIIBIOTEPE KaK TEKCTOB B bubmorexa HOK
P https://m.edso0.ru/8a162316
JTBOWYHOM aipaBuTe
Enununer uamepeHus
14 MH(pOpPMAIIUU U CKOPOCTH bubmorexa HOK
pMatt p https://m.edso0.ru/8a16249c
nepeaadn JaHHbIX
KonupoBanue TEKCTOB.
15 PaBHOMeEpHEBIE U HEPABHOMEPHEBIE bubmnorexa [IOK
p p p https://m.edso0.ru/8a1625f0
KOJIBI
16 JlexonupoBaH#e COOOIIEHUH.
WNudopmanoHHbIi 00bEM TEKCTa
17 Hudposoe mpencraBieHue bubnuoreka [JOK

HCTIPCPBIBHBIX JaHHBIX

https://m.edso00.ru/8a162848



https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848

Komuposanue nsera. Ouenka
MH(POPMAIIMOHHOTO 00BbEMA

bu6mmoreka [{OK

18
rpadU4ecKuX JaHHBIX JJIs https://m.edsoo.ru/8a1629ec
pacTpoBOTO M300pAKEHUS
bu6mmoreka [{OK
19 K
OAMIPOBARHE SBYKA https://m.edso0.ru/8a162b72
PezepBHbIil ypok «KoHTpoOJIbHAS
20 abora o Teme "[pencraricaue bubmorexa HOK
P " P https://m.edsoo.ru/8a162d02
nHpopmanuu'"»
TexkcToBBIC JOKYMEHTBI, UX BBOJ H
21 eIaKTH OBJ;HI/IZI\L TEKCTOBOM " bubnmorexa [JOK
pedl P https://m.edsoo.ru/8al62e7e
mporieccope
99 dopMaTUPOBAHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 [TapameTpsl crpanuipl. CIUCKU U bubnuoreka [IOK
TaOJIUIIBI https://m.edsoo0.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bubnuoreka [JOK
TEKCTOBBIEC JOKYMEHTbI https://m.edsoo0.ru/8a1632d4
WuTennexryanbHble BO3MOXKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O000I11IeHNE U CUCTEMATH3AL S
26 3HaHuM 1o TeMe «TekcToBbIe bubmmorexa [JOK
https://m.edso0.ru/8a1635c2
JOKYMEHTBD»
97 I'paduueckuii pepakrop. bubnuoreka [IOK
PactpoBbie pucyHku https://m.edso0.ru/8a163874
08 Onepanuu peaakTUPOBaHUS bubnmoreka [JOK

rpaduueckux 0OBbEKTOB

https://m.edso00.ru/8a1639d2



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

bubmuoreka [JOK

29 B 1
eKTopHasi rpaduka https://m.edso0o.ru/8a163b30
O0001enre U CHCTEMATH3 AL
3HaHui no teme «KommbrorepHas
30 rpadukay. [IpoBepounas padora / 1 bubmorexa HOK
P - poBep P https://m.edso0.ru/8al16404e
Bcepoccuiickas npoBepoyHas
pabota
PesepBubIit ypok. O60011eHIE 1
31 CUCTEMaTH3aIus 3HAaHUH / 1 bubnuorexa [JOK
Bcepoccuiickas npoBepoyHas https://m.edso0.ru/8a164828
pabota
39 [ToaroToBka MynbTUMEIUHHBIX 1 bu6moreka [IOK
Mpe3eHTai https://m.edsoo.ru/8al1642c4
JlobaBieHre Ha crlaiiyg
33 ayIMOBU3YAILHBIX JAHHBIX 1 bubmorexa HOK
A Y A ’ https://m.edso0.ru/8a164472
aQHUMAIUU U TUIICPCCHIUIOK
O00011IeHNE U CUCTEMATH3ALUS
. bu6mmoreka [JOK
34 3HAHWUH 110 TEME 1
. https://m.edsoo.ru/8a164652
«MyJIbTUMEMIHBIC TIPE3CHTALINI
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Heno3uuumoHHbIe U TO3UITMOHHBIE 1 bu6mmoreka [{OK
CHUCTEMEI CUHUCIICHUS https://m.edsoo.ru/8a1649e0
bu6moreka [IOK
2 PasBepuyras dhopma 3ammcu ynuciaa 1
pHyTas hop https://m.edsoo.ru/8al64ba2
JIBonuHas cuctema CUMCIIEHUS.
3 Apudmernyeckue orneparyu B 1 bubmorexa LOK
p . p https://m.edsoo.ru/8a164d96
IBOMYHOM CUCTEME CUUCICHUS
4 BoceMepuunas cucteMa CUHCICHUS 1 bubmorexa [OK
P https://m.edso0.ru/8a165296
5 [llecTHaaaTepuyHas cucTeMa 1 bubnunoreka [JOK
CUHCIIEHHUSI https://m.edso0.ru/8a16549e
O0001IeHrEe U cUCTEMATU3 AL
6 3HaHUN 110 TeMe «CHucTeMBI 1 bubmmorexa [IOK
https://m.edso0.ru/8a16564c
CUHCIICHUSI
7 Jlornueckue BBICKA3bIBAHUSA 1 bubmnorexa [IOK
https://m.edsoo.ru/8al657fa
8 Jloruueckue onepanuu «mw», KAIn», 1 bu6mmoreka [JOK
«HE» https://m.edso0.ru/8a165b56
9 Onpenenenre HCTUHHOCTU 1 bu6mmoreka [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 Ta0muIbl HCTHHHOCTH 1



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

bubmuoreka [JOK

1 Jlorieckite SleMEHTEL https://m.edsoo.ru/8a165e94
KonTtposnsHas paboTa o teme
12 «DNeMEHThI MAaTEMaTHYECKOM bubmorexa HOK
https://m.edsoo.ru/8a178c38
JIOTUKH»
13 [Tonarue anroputma. Mcnonuurenu bubnnorexa [JOK
AIrOPUTMOB https://m.edso0.ru/8a17949¢
14 CaoiictBa anropurma. CriocoObl bubnuoreka [JOK
3aIUCy aIrOpuTMa https://m.edso0.ru/8a179606
AnropuTMHYECKast KOHCTPYKITHS
15 «cienoBanney. JIMHEeNHbBII
AITOPUTM
AnropurMuyeckasi KOHCTPYKIIHS
16 «BETBJICHUEY: TTOJHASI U HETIOJIHAS
hopmbl
17 AnropuTMHUUYECKas KOHCTPYKIIUS bubnunorexa [JOK
«TMOBTOPEHUE) https://m.edsoo0.ru/8a17998a
18 dopmManabHOE UCTIOJHEHUE bubnuoreka [JOK
ajaropuTMa https://m.edso0.ru/8al79aac
Pa3paboTka HeCTIOKHBIX
19 QITOPUTMOB C UCIOJIb30BAHUEM bubnnoreka [JOK
LUKIIOB JUJISl yIIPaBJICHUS https://m.edsoo.ru/8al179elc
(hopMaTbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HECTIOKHBIX
QITOPUTMOB C UCIOJIb30BAHUEM
N bubmuoreka [JOK
20 IIUKJIOB U BETBJIEHUH IS

yTipaBiieHUs] (OPMaTIbHBIMU
UCTIOJTHUTEISIMU

https://m.edsoo.ru/8al179elc



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

bubmuoreka [JOK

21 BEIMOTHEHHE arOpHTMOB https://m.edsoo.ru/8al7a06a
O06o01IeHre U CHCTeMAaTH3aIus
29 3HaHui no teme «VcnonmHuTenu u bubnuorexa [JOK
ITOPUTMBL. AITOPUTMUYECKUE https://m.edsoo.ru/8al7al8c
KOHCTPYKITUI
23 SI3BIK MPOTPaMMHPOBAHUS.
Cucrema nporpaMMUpOBaHUS
24 [Tepemennsie. Oneparop
MIPUCBaNBAHUS
o5 [IporpamMmMupoBaHre TMHENHBIX
QJIITOPUTMOB
26 Pa3zpaboTka mporpamm,
COJIEpIKalUX OTIepaTOp BETBICHUS
27 Jluanorosas oTJIajika mporpaMm
28 [ukn ¢ ycoBuem
. bu6mmoreka [JOK
29 Luien ¢ nepemettioif https://m.edsoo.ru/8al7ac4a
bubmuoreka [JOK
30 O06paboTKa CUMBOJIBHBIX JIAHHBIX httos://m.edsoo.ru/8al7ad6e
O000I11IeHNE U CUCTEMATH3ALMSI
3HAHUM 10 TeMe «SI3bIK
31 nporpamMmmupoBanus» [IpoBepounas bubmmorexa [JOK
. https://m.edsoo.ru/8al7ae8e
paborta / Beepoccuiickas
MpoBepoyHasi paboTa
PesepBHbIit ypoOK. O606i11eHHe u ) Bu6morexa [IOK
32 cUCTeMaTH3aIlus 3HaHUH U yMEeHU!

1o Kypcy uHpopmatuku § kiacca /

https://m.edsoo.ru/8al17b456



https://m.edsoo.ru/8a17a06a
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

Bcepoccuiickas npoBepoyHas
pabora

Amnanus anroputmoB. Onpenenenue
33 BO3MOXHBIX PE3YJIbTATOB paOOTHI

AJIropurMa 1npu 3alaHHOM
MHOKECTBC BXOJIHBIX JaHHBIX

bubmmorexa [{OK
https://m.edsoo.ru/8al7afab

Ananu3z anroput™MoB. Omipesienienre
34 BO3MOXXHBIX BXOJHBIX JaHHBIX,
HpI/IBO)ISIHII/IX K JIaHHOMy

pe3ynbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



https://m.edsoo.ru/8a17afa6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
1 I'moGanwnas cets UnTepuer. IP- 1 bubnuorexa [JOK
anpeca y3i10B. bosbiive 1anHbie https://m.edso00.ru/8a17b578
bu6moreka [IOK
2 HNuadopmanronHas 6€30MacHOCTh 1
bopman https://m.eds00.ru/8a17b690
Vuer noHaTusg 00
nH(pOpPMaLMOHHON OE301MaCHOCTH
bu6mmoreka [IOK
3 MIPHU CO3J]aHUU KOMIIJIEKCHBIX 1
https://m.edso0.ru/8al7b7bc
WH(POPMAITMOHHBIX 0OBEKTOB B
BHJIC BEO-CTpaHUIL
4 Bunel nearenbHOCTH B ceTH 1 bu6mmoreka [JOK
HNutepner https://m.edsoo.ru/8a17b8e8
OO061a4HbIC TEXHOJOTHH.
5 Hcnons3oBanne oHnaitH-oduca 1 bubmmorexa [TOK
https://m.edsoo.ru/8al7bale
Ui pa3paboTKU JOKYMEHTOB
O000I11IeHNE U CUCTEMATH3AL[MS
3HaHMM 1o TeMaM «I moOanpHas
5 ceTb IHTEpHET U CTpaTeruu 1 bubnuoreka [JOK
0€30I1acHOTO MMOBEACHUS B HEI, https://m.edso00.ru/8a17bb36
«Pabora B uH(popMaIMOHHOM
MIPOCTPAHCTBE»
7 Mogenu u MoJeIUpPOBaHUE. 1 bu6nmoreka [JOK

Knaccudukamum moaeneit

https://m.edsoo.ru/8a17be06



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

bubmuoreka [JOK

8 Tabmisse MozenM https://m.edsoo.ru/8al7c04a
Pa3zpaboTka oqHOTAOIUYIHON 6a3bI
9 naHHbIX. COCTaBICHHE 3aPOCOB K
0a3e TaHHBIX
I'pad. BecoBas marpuria rpada.
JIyTiHa TTyTH MEXTy BEepITUHAMU
10 rpada. Beruncnenue konudyecTsa
IIyTE€N B HAIIPABJIECHHOM
AIMKIINYECKOM Tpade
11 Hepero. [lepeGop BapuaHTOB ¢
MTOMOTIIBIO JIEpeBa
12 MareMaTtuueckoe MOJCITMPOBAHNE bubmmorexa T[OK
https://m.edsoo.ru/8a17c392
13 DTanbl KOMIBIOTEPHOTO bubnuoreka [IOK
MOJICJIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06o01eHre U cucTeMaTru3amus
14 3HaHui. KonTpoapHas pabora 1mo bubnunoreka [JOK
teme «MoJienupoBaHue KaK METO/T https://m.edsoo.ru/8a17c9c8
TTO3HAHUS
Pa3zbuenue 3amaun Ha oa3aqauu.
CocraBieHue aJropuTMoB U
15 IIPOrPaMM C UCIOJIb30BAaHUEM Bubmmorexa LIOK
. https://m.edsoo.ru/8al7cb12
BETBIICHUH, IUKIIOB U
BCIIOMOTATENbHBIX AITOPUTMOB
bu6mmoreka [JOK
16 OHOMEPHEIC MACCHBEL https://m.edsoo.ru/8al7cc3e
17 Tunossie anropuT™Mbl 00pabOTKU bubnuorexa [IOK

MaCCHUBOB

https://m.edsoo.ru/8al17cd60



https://m.edsoo.ru/8a17c04a
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

18

CopTupoBka MaccuBa

bu6mmoreka [{OK
1
o ObpaboTia noToxa AaHHbIX https://m.edsoo.ru/8al17d01c
O06o01IeHre U CHCTeMAaTH3aIus
20 3HaHui. KontpoapHas pabora mo bubnuorexa [JOK
Teme «Pa3paboTka anropuTMOB U https://m.edsoo.ru/8al7dlca
MIPOTPAMM)»
21 Vmpasnenue. Curnan. OOpaTHas bubnuoreka [JOK
CBSI3b https://m.edso0.ru/8al17d4d6
bu6moreka [IOK
22 Po0
OOOTHSHPOBAHIEIC CHETEMH https://m.eds00.ru/8a17d602
DneKTpoHHbIE TaOIUIIBI. THUITbI
23 AHHBIX B SIMEUKAX JICKTPOHHOM bubmorexa [IOK
g P https://m.eds00.ru/8a17d710
TaOJINIIBI
24 PenaktupoBanue u bubnuoreka [JOK
(dhopmaTupoBanue TaOIUIL https://m.edso0.ru/8a17d832
Bcerpoennbie KIIMH JIJIS TIOUCKA
25 MaKf:)I/IM a I\TIZ:I{I/I; afl CYMMBI U bubmmorexa [JOK
yMa, yMa, CYM https://m.edsoo.ru/8a17d990
cpenHero apupmMeTHIECKOTO
26 CoptupoBka u pUIbTpaIHs bubnnoreka [JOK
MAHHBIX B BBIICIICHHOM JHAIIa30HE https://m.edsoo.ru/8a17db70
[TocTpoenue nuarpamMm u
27 rpauKOB B ANEKTPOHHBIX Bubmmorexa LIOK
P P https://m.edsoo.ru/8al7e08e
TabIuIax
08 OTtHocuTenbHast, a0COTIOTHAS U bubnuoreka [JOK
CMEILIaHHas aJipecanus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BRIYMCIICHUS B bubmuoreka [JOK

QJICKTPOHHBIX Ta6J'II/II_[aX

https://m.edsoo.ru/8al7e6ba



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

30 O06paboTka GoNbIIX HAOOPOB 1 bubnmoreka [JOK
JAHHBIX https://m.edsoo.ru/8al7e87c
31 HucneHHOE MOJIETMPOBAHUE B 1 bubnuorexa [JOK
AIEKTPOHHBIX TAOJIHAIIAX https://m.edsoo.ru/8al7eaca
O06o01IeHre U CHCTeMAaTH3aIus
. bubnuorexa [JOK
32 3HaHUH 10 TeMe «IEKTPOHHBIE 1
https://m.edsoo.ru/8al7ec3c
TaOIUIBI
Ponb nndopmarnmoHHsix
33 TEXHOJIOTHI B pa3BUTUHU 1 bubnuoreka [IOK
SKOHOMHKH MUPa, CTPaHBI, https://m.edsoo.ru/8al7ed54
peruoHa
Peseprubrit ypok. O6001IeHNE 1
34 CI/ICTIe)MaTmZp ust HToroHﬁIoe 1 bubamorera LOK
. https://m.edsoo.ru/8al7ee6c
MMOBTOpPEHHUE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpamMmsbl OCHOBHOI'O 001mero OﬁpiBOBﬁHI/IH

1

[To reme «lludpoBas rpaMOTHOCTH»

1.1

[losicHaTs Ha mTpuMepax CMBICH TOHITUH  «uHGOpPMALIUY,
«nHPOPMAIIMOHHBIA ~ TIpoliece»,  «obpaboTka  WHGOPMAINY,

«XpaHeHue uHGOpMaLUNY, «I1epeaada HHPOPMaII»)

1.2

[IpuBoanTH mMpUMEpPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHUS U
nepenaud  uMHGOpPMalUMM, CPaBHUBAThb WX  KOJUYECTBEHHBIE

XapaKTePUCTUKHU

1.3

[TonyyaTh ¥ MCHOJB30BaTh HMHPOPMAIMIO O XapaKTEPUCTHUKAX
NEPCOHAIBHOIO  KOMIIbIOTEpA M €ro  OCHOBHBIX  JJIEMEHTaX
(mpouieccop, omepatMBHas MaMsTh, JOJTOBPEMEHHAs MaMSTh,

yCTpOICTBa BBOJIa-BHIBO/IA)

1.4

CoOTHOCHTH XapaKTCPpUCTUKHU KOMIIBIOTEpA € 3aga4aMu, p€uiacMbIMU

C €Iro IIOMOIIBIO

1.5

OpueHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (ailioBOil cucTeMBbI
(3anmuceIBaTh MOJIHOE M4 aiina (katanora), myTh K (aiiiny (kataiory)
10 HMEIOIIEMYCsl OTHMCaHUI0 (HaAJIOBOH CTPYKTYphl HEKOTOPOTO

UH()OPMAITMOHHOTO HOCUTEJIs )

1.6

Pabortath ¢ ¢ailnoBoil cucTEeMON NEPCOHATBHOIO KOMIIBIOTEpA C
UCIIOIb30BaHUEM rpau4eckoro uHTepdeiica: CO3/1aBaTh
(komupoBaTh, IepeMelniarb, NEPEUMEHOBBIBATh,  YIANATh U
apXMBHMpOBaTh (aibl M KaTaJlloTH, HCHOJb30BaTh AHTUBUPYCHYIO

IPOrpaMMmy)

1.7

Uckare unpopmanuto B MHTepHeTe (B TOM YHCIE MO KIIOYEBBIM
CJIOBaM, TI0 M300paKEHHI0), KPUTHUYECKH OTHOCUTHCS K HAMIEHHOM

I/IH(I)OpMaLII/II/I, OCO3HaBaThb OIIACHOCTHb JIsd JITUMYHOCTH H O6IJ.[€CTB3




pactpocTpaHeHusi BpPEJOHOCHOW HH(OpManmuu, B TOM YHCIE

HKCTPEMHUCTCKOTO ¥ TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHuMaTk CTPYKTYpy aipecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAITUI

1.10

Cobmronate TpeGoBaHMsI 0O€30MACHON HSKCIUTyaTallud TEXHUYECKUX
CpCaAcCTB I/IH(l)OpMaIII/IOHHI)IX U KOMMYHUKAIIMOHHBIX TCXHOJ’IOFI/If/'I,
coOnroaaTh CETeBOM ATHKET, 0a30Bble HOPMBI HH(POPMAIIMOHHOM
STHKU U MpaBa npu paboTe ¢ MPUIOKEHUSIMHU Ha JIFOObIX YCTPOHCTBAX

u B InTepHete, BoIOMpATh O€30MacHbIe CTPATETUH MTOBEJCHUS B CETU

1.11

HpI/IMeHSITI) METObI HpO(i)I/IJ'IaKTI/IKI/I HCraTUBHOT'O BJIMAHUA CPCIACTB
I/IH(i)OpMaHI/IOHHBIX 1 KOMMYHHUKalIMOHHBIX TEXHOJOTHH Ha 3J0pPOBBEC

TIOJIb30BAaTCIIA

[To Teme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

2.1

KO)II/IpOBaTB u JCKOAUPOBATH COO6HICHI/I$[ 0 3alaHHBIM IIpaBUJIaM,
JIEMOHCTPUPOBATh TIOHMMAaHWE OCHOBHBIX MPUHIMIIOB KOIMPOBAHUS
uH(OpMaIUK pa3IMYHON TPUPOIBI (TEKCTOBOM, TpadhUuecKoi, ayaro-

)

2.2

CpaBHuBaTh JJIMHBI COOOIICHH, 3amUCaHHBIX B  Pa3IUYHBIX
andaBuTax, ONEPUPOBATh SAMHUIIAMH U3MEPEHUS HH(HOPMALTMOHHOTO

00BéMa u CKOPOCTH IICpCaavr JaHHbBIX

2.3

OueHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TI'paduuecKux,

3BYKOBBIX (pailyioB 1 BHI€O(DaiiioB

ITo Teme «I/IH(I)OpMaI_[I/IOHHHC TCXHOJIOTHHN»

3.1

HpeHCTaBHHTB PE3YJIbTAThI CcBOEH JACATCIIbHOCTHU B BHUAC
CTPYKTYPUPOBAHHBIX HWIUTFOCTPUPOBAHHBIX JAOKYMCHTOB,

MYHBTI/IMCI[I/II‘/'IHLIX HpCSGHTaHI/Iﬁ

8 KUIIACC

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme «TeOpeTI/IquKI/IC OCHOBBI HH(bOpMaTI/IKI/I»




1.1

ITosicaaTe Ha npuMepax pasjiiyud MCKAYy I[MO3UIIUOHHBIMU U

HCIIO3UIIMOHHBIMHU CUCTEMaMU CUHCIICHUA

1.2

3anuceIBaTh U cpaBHMBAThH Lenble yucia ot 0 1o 1024 B pasnuuHbIx
MO3UIIMOHHBIX CHCTeMaxX CuucieHus (¢ ocHoBaHusiMu 2, 8, 16),

BBIITIOJIHATH apI/I(l)MGTI/I‘IeCKI/Ie orncpanury HaJ HUMU

1.3

PaCKpBIBaTI) CMBICH  TIOHSTHM «BBICKA3bIBAHHUC», <«JIOTHUYCCKAsA

onepanua», «JIOrH4€CKOC BLIPAKCHHUCH

1.4

3anuceIBaTh JJOTUYECKHUEC BBIPAXKCHUSA C HCIIOJIB30BaHHUEM
JU3BIOHKIMHY, KOHBIOHKIMK W OTpULAHUA, ONIPCACIIATE HCTUHHOCTD
JJOTMYCCKUX BI)Ipa)KeHI/II\/JI, €CJIn H3BCCTHBI 3HAYCHHSI HNCTHUHHOCTHU
BXOOAIIMX B HECTO NNCPEMECHHBIX, CTPOUTH Ta6J'H/IHI>I HUCTUHHOCTHU 1A

JIOTHYECKHUX BBIPAKECHUI

[To TeMe «ANTOpPUTMBI ¥ TPOTrPAMMHUPOBAHUEY

2.1

PackpeiBaTh  CMBICT  TMOHATHH  «UCIOJHUTEIbY», «AITOPUTM,
«IpoTpaMMay, TOHHMAs Pa3HUILy MEXKAY YIOTpPeOJeHUEM OTHX

TEPMHUHOB B OOBIJICHHOM peun U B HH(OPMATHKE

2.2

OnuceiBaTh aJTOPUTM pELICHUS 33Ja4dl Pa3IMYHBIMU Crioco0amu, B

TOM YHUCJIC B BUC O10K-CXEMBI

2.3

COCTaBJ'IHTB, BLBIIIOJIHATE BPYUHYIO M Ha KOMIIBIOTEPE HECIIOKHBIC
AJITOPUTMBI C HCIIOJIb30OBAHUECM BETBJICHUH M ITUKJIOB AJI YIIpaBJICHUA

HCIIOJTHUTCIIIMHU

2.4

Hcrnonn30BaTh KOHCTAaHTHI H INEPEMEHHBIC PA3JIMYHBIX THUIIOB
(‘H/ICJ'IOBLIX, JJOITNYCCKHUX, CI/IMBOJ'IBHBIX), da TaKXXC COACPIKAIHNC HX

BBIPAXXCHUA, UCIIOJIb30BATh OIICPATOP IIPHUCBANBAHNA

2.5

Hcnonn3oBars IIpu pa3pa60TKe nporpamMm JIOTHYCCKHUEC 3HAYCHUA,

OIICpallv U BbIPAXXCHUA C HUMHU

2.6

AHaHH3I/IpOBaTL NpEAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHCJIC
OonpeChACiIsATb, KaKUC  PE3YIbTAaTbl BO3MOKHBI IIpU  3aJJdHHOM

MHO’KECTBE MCXOIHBIX 3HAUCHUM

2.7

Co3naBaTh W OTJIAXHUBATh MPOrpaMMbl Ha OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, lllkosnbHbIi
AnropuTMuueckuii SI3bIK), peanusyromue HEeCIOXKHbIE alTOPUTMBI
00pabOTKM YHCIOBBIX [JaHHBIX C UCIOJB30BaHHEM IMKIOB U

BeTBHeHHﬁ, B TOM YHCJIC PCATIU3YIOIHUEC TPOBCPKY ACTIUMOCTHU OJJHOTO




LEeJOro 4uciaa Ha Jpyroe, MNPOBEPKY HATYpajbHOIO 4YHCIAa Ha

IPOCTOTY, BBIJCTICHUS TGP U3 HATYPAIILHOTO YHCIia

9 KIIACCA

Kox

pe3yJabTarta

NpoBepsieMoro

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'l])H0]71 nporpaMmbl OCHOBHOI'O 0011€ero 06p33OBaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHCIIE
KOMMYHHMKAI[MOHHBIE CEPBHUCHI, OOJayHble XpaHWIWIIA JAaHHBIX,
OHJIaH-TIPOTpamMMBbl (TEKCTOBBIE U TpadudecKre peaakTOphl, CPEIbl

pa3paboTKH) B yueOHOM M MOBCETHEBHOM IEATETLHOCTH

1.2

[IpuBoauT,  mpUMEpPHl  HCIOJB30BaHUSA  TIeOWH(OPMAIIMOHHBIX
CEpBUCOB, CEPBUCOB TOCYAApPCTBEHHBIX YCIYyr, 00pa3oBaTeIbHbIX

cepBucoB MHTEepHETA B yueOHOU M MOBCEAHEBHOM IEATEILHOCTH

1.3

Hcrnonn30BaTh Pa3iIMYHBIC CpCACTBA 3alllMTBl OT BPEAOHOCHOI'O

POrPaMMHOTO obecrniedeHus, 3alUIIATh MEPCOHANBHYIO
uHGOPMAILIMI0O OT HECAaHKIMOHMPOBAHHOTO JIOCTya M  €ro
MOCIEACTBUI (pa3rialiieHus, MOAMEHbI, YTpaThl JAHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJOTMYECKMX U  COLMAIBHO-TICUXOJIOTHYECKUX
aCIeKTOB HCMOJb30BaHUs ceTh MHTepHeT (ceTeBas aHOHHUMHOCTD,
upoBOH ciell, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh

BPEJOHOCHOTO KOJ1a)

1.4

Pacrno3naBaTte MOMNBITKU M NpeaynpeKaarb BOBJICHCHUC cebg u
OKpy:XKaromuXx B ACCTPYKTHBHBIC U KPHUMHUHAJIBbHBIC (bOprI CEeTeBOM

aKTUBHOCTH (B TOM 4YucIie KHOepOYJUIMHT, (PUIITHHT)

IIo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/II(I/I»

2.1

PaCKpHBaTL CMBIC]I  TIOHATHUH «MO LB, «MOJCIIMPOBAHUCH,
ONpCACIIATb BU/BI MO,[[CJ'ICfI, OLCHMBATh AACKBATHOCTb MOJCIIN

MOJCIINPYEMOMY O6’B€KTy " OCJIAM MOACIINPOBAHUA

2.2

Hcnons3o0BaTh l“pa(bLI H JCpCBbA Jid MOJACIINPOBAHUA CHUCTCM

CETEBOM U UEPAPXUYECKOHN CTPYKTYPBI, HAXOAUTh KpaTYaILINii ITyTh B

rpage

[lo Teme «ANropuTMBI U IPOrPAMMHUPOBAHUEY




3.1

Paz0uBaTh 3a7aum Ha M0/133]a4M, COCTABIIATH, BBITIOIHATH BPYYHYIO U
Ha KOMIIBIOTEPE HECIOKHBIE AITOPUTMBI C HCIIOJIb30BAHUEM
BETBJICHUM, LMKIOB UM  BCIOMOIAaTEJIbHBIX QJITOPUTMOB  JUIA

YIIpaBJICHHUA UCIIOJITHUTCIAMHU

3.2

CocCTaBnsTh W OTIAKUBATH IMPOTPAMMBI, PEATH3YIOIINE THIIOBBIC
QITOPUTMBI  OOpaOOTKM YHCIIOBBIX TIOCIIENOBAaTEILHOCTEH WM
ONHOMEPHBIX  YHCIOBBIX  MAacCHMBOB  (TIOMCK  MaKCHMYMOB,
MUHHMYMOB, CyMMBI HJIM KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMHU
CBOWCTBaMH) Ha OJTHOM U3 SI3bIKOB Mporpammuposanus (Python, C++,

[Mackans, Java, C#, llIkopHBIH ANTOPUTMUYECKUH SI3BIK)

[To Teme «MHbOpMAITMOHHBIE TEXHOJIOTHUN

4.1

BriOupats croco0 TpeACTaBiCHHUS JJaHHBIX B COOTBETCTBHUU C
MOCTaBJIEHHOM 3a/ayueil (TaOJUIbl, CXeMBbl, TpaduKH, AHArpaMMBbl) C
WCTIOJb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJICTB

00paboTKN JaHHBIX

4.2

Hcmons30BaTh AMEKTPOHHBIE TAOMUIBI JUIsl 00paOOTKU, aHAIHM3a U
BU3yaJM3allMd YHUCIOBBIX JAHHBIX, B TOM YHCIE C BBIIACICHHEM
JIUana3oHa TaONHIbI W YIOPSAJOYMBAHUEM (COPTHPOBKOI) €ro

9JICMCHTOB

4.3

CoznaBaTh UM MPUMEHSTHh B JIEKTPOHHBIX Tabmunax (Gopmymbl is
pacuéToB C UCIOJH30BAaHUEM BCTPOEHHBIX apU(METHUYECKHX
byHkumii (CyMMUpOBaHME M TOJACYET 3HAYCHUN, OTBEYAIOIIUX
3alaHHOMY  YyCJOBHIO,  CpefHee  apu(MeTHUecKoe,  IOHUCK
MaKCUMajJbHOTO ¥ MHUHHUMAJIBHOTO 3HaueHusi), aOCOIIOTHOM,

OTHOCHTGHBHOﬁ, CMellIaHHOH aJapecaiu

4.4

Hcnonn3oBars QJICKTPOHHLBIC Ta6J'II/II_[bI JUIA YHUCJIICHHOI'O
MOJCIMPOBAHUA B IMPOCTBIX 3aJladyaX U3 Pa3HbIX M[MPECAMCTHBIX

oOnacren




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpamoTHOCTH

1.1

KomnbroTep — yHuBepCcaabHOE BBIYMCIUTENBHOE YCTPOMCTBO, padoTaromiee o
nporpamMMe. TUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYHNEpPKOMIBIOTEPbl. MoOunbpHble ycTpoiicTBa. TexHuka

0€30MacHOCTH | TMpaBHIa pabOThl HA KOMITBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa W HMX HaszHadeHue. I[Ipomeccop.
OnepaTuBHasE W JOJTOBPEMEHHAs MaMATh. YCTPOWCTBA BBOJA WM BBIBOJA.
CeHcopHbIH BBOJI, JaTYMKU MOOMIIBHBIX YCTPOUCTB, CPECTBA OMOMETPUUECKON

ayTeHTU(PHUKAIUN

1.3

Hcrtopus pa3BuTHs KOMIIBIOTEPOB U NMPOrpaMMHOro obecrneueHus. [lokonenus
koMrbioTepoB.  CoBpeMEHHblE  TEHAEHUIUH  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. [TapannensHbie BerarcieHus. [lepconanbHbIi KOMITBIOTED.
[Ipoueccop u ero XapakTepUCTHKU (TaKTOBas 4YacTOTa, pa3psAIHOCTB).
OneparuBHas namsTh. JloiroBpeMeHHas maMsTh. Y CTpOiicTBa BBOJa U BBIBOIA.
OO0BEM XpaHUMBIX aHHBIX (ONepaTHUBHAS MaMATh KOMIBIOTEPA, KECTKUHN JUCK
U TBEPAOTEJbHBIN HAKOMUTENb, MOCTOSIHHAS MaMsITh CMapT(oHa) U CKOPOCTh

AOCTYIIa IJIs1 pa3JIMYHbIX BUAOB HOCUTENCH

1.4

[Iporpammuoe obecneueHne kommbiorepa. [lpukiagHoe mporpammHoe
obecrieuenue.  CuctremHoe  mporpaMmHoe — obecriedenue.  CucCTeMbl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm M JaHHBIX. becriaTtHbeie u

yCIOBHO-0OecTuIaTHbIe porpaMMbl. CBOOOIHOE MporpaMMHOE oOecTieueHue

1.5

@aiinbl 1 manku (karajgoru). Tumsl Qaitnos. ColicTBa ¢aitnoB. XapakTepHbie
pa3Mepbl (haiioB pa3iMYHBIX THIOB (CTpaHUIlA TEKCTA, AJIEKTPOHHAS KHUTA,

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

1.6

[punnunsl noctpoenus ¢ainoBeix cuctem. [losHoe ums ¢aitna (mankwy,

karanora). [IyTe k ¢aitny (manke, karanory)




1.7

daiinoseIii MeHekep. PaboTa ¢ ¢aitnamu 1 mankaMu (KaTtajaoraMmu): Co3aaHue,
KOIMUPOBaHUE, TIEPEMEICHUE, IEPEUMEHOBAHNE U yAajeHue (aillioB M Manok

(xartasioroB). Ilouck (aiinoB cpeacTBaMu OMEPAITUOHHON CHCTEMBI

1.8

ApxuBanus n1aHHbIX. Vcnoiap30Banne nmporpaMM-apXxuBaTopoB

1.9

KomnerorepHsie BUPYCBI U APYTHE BPEIOHOCHBIE IporpaMmsl. IIporpammer 1uist

3aIlMTHI OT BUPYCOB

1.10

O6benunenne KoMnbeloTepoB B ceTh. CeTh NHTEpHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa azapecoB BeG-pecypcoB. bpaysep. Ilouckobie cucremsl. Ilomck
nH(pOpMallUK 1O KIIOYEBBIM CJIOBaM M MO H300pakeHuio. JloCTOBEpHOCTH

nHpopmanuu, noaydyeHHon n3 Murepuera

1.11

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAINI

1.12

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMALIMOHHOM TUKH U IIpaBa Npu paboTte

B cetu UuTepHet. Ctpaterun 6e3omacHoro noseneHust B utepuere

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Nudopmanmsi — OIHO W3 OCHOBHBIX TIOHATHH COBPEMEHHOW HAyKH.
Nudopmanus kak cBeeHUs, TpeAHA3HAUCHHBIE I BOCIIPUITHS YEIIOBEKOM, U
nHpopManus  Kak  JaHHBIE, KOTOphIE  MOTYT  OBITH  00pabOTaHBI

aBTOMAaTU3UPOBAHHOW CUCTEMO

2.2

Z[I/ICerTHOCTB JaHHBIX. Bo3MoxHOCTE OnmmcaHus HEIIPECPBIBHBIX 00BEKTOB H
IIPOLECCOB C IMIOMOIIBIO NJUCKPETHBIX JTaHHBIX. I/IH(l)OpMaL[I/IOHHBIe IponueCChbl —

ITPOLECChI, CBA3aHHBIC C XPAHCHUCM, npeo6pa303aHHeM n nepeﬂaqeﬁ JaHHBIX

2.3

CumBoa. Andasut. MomHocTh andasuta. PasHooOpasue s136IKOB U ali(haBUTOB.
EcrectBennbie u (opmanbHbIe S3bIKU. AJ(aBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JIBonuHbIi andaBut. Koim4yecTBO BCEBO3MOKHBIX CJIOB (KOJIOBBIX KOMOMHAITHIA)
(buKcHpoBaHHOW JMHBI B jaBoWyHOM andasute. [IpeoOpazoBanue mr000TO
asihaBuTa K ABOMYHOMY. KOJIMYECTBO pasMuHbBIX CJIOB (PUKCHPOBAHHOM JTUHBI

B asiaBUTE ONMpPeIeIEHHON MOIITHOCTH

2.4

KO,Z[I/IpOBaHI/Ie CHUMBOJIOB OJHOI'O aﬂ(l)aBI/ITa C IIOMOIIIBKO KOJOBBIX CJIOB B

Apyrom aJ'I(I)aBI/ITe, KOoaoBas Ta6J'II/II_Ia, JACKOAUPOBAHUC

2.5

I[BOI/I‘{HLII\;I KOnA. HpeI[CTaBJ'ICHI/Ie JaHHBIX B KOMIIBIOTEPE KaK TCEKCTOB B

JABOHMYHOM aJ'I(baBI/ITC

2.6

NudopmanronHsii 005EM TaHHBIX. BUT — MUHUMaNbHAS €AMHUIIA KOTMYECTBA

uH(bOpMaIMK — TBOUYHBIHN pa3ps. baiit, kunobaiiT, Mmerabaiit, rurabait




2.7

CKOpOCTB nepcaayn JaHHBIX. EI[I/IHI/IL[BI CKOpOCTH HCp€aavu OaHHbIX.

Hckaxenue nHpopMaum rnpu nepeaaye

2.8

Konuposanue texcros. PaBHomepHslii koa. HepasHoMmepHbi koa. Koguposka
ASCIIl. Bocemubutueie xomupoBku. [lonstue o xomupoBkax UNICODE.
JlekoaupoBaHue  COOOIIEHWH €  KCHOJB30BAHMEM  PAaBHOMEPHOTO U

HepaBHOMepHOro koaa. UHdopmannonHsiii 00bEM TEKCTa

2.9

OOuiee npezncraBieHue O HUGPOBOM IPEACTABICHUU AyAUOBU3YAIbHBIX U
JIPYIMX HENpepbIBHBIX JaHHBIX. KomupoBanwe 1Bera. llBeToBrle Momenu.

Mopnens RGB. I'my6una xonuposanus. [lanurpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHHe u300pakeHud. Ilukcens. Ouenka
nHpopmMallMOHHOTO 00BEMA TrpauuecKux JaHHBIX JJIs  PacTpOBOTO

n300pakeHUs

211

KonnpoBanue 3Byka. PaspsmHocTs M 4vacrota guckpernsanuu. KommuecTBo
KaHaIoB 3amucu. OIlEHKa KOJMYECTBEHHBIX MapaMeTpOB, CBSA3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

HNudopmanrionHbie TEXHOJIOTUN

3.1

TexcToBbIE NOKYMEHTHI M HUX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, alzail,

CTPOKa, CJIOBO, CHMBOJI)

3.2

TexcToBBI mpoLeccOp — UHCTPYMEHT CO3JaHMsl, pPEJaKTUPOBAaHUA U

(dbopmatupoBanus TekctoB. [IpaBuna Habopa Texcra

3.3

PenaktupoBanume Ttekcra. CpoiictBa cumBosioB. [lpudt. Tunsr mpudToB
(pyOnenble, ¢ 3aceukamu, MOHOIIMpUHHBIE). [lomyXupHOE UM KypCHUBHOE
HauepTanue. CBoiicTBa ab3aleB: TrpaHHIbI, a03allHBII OTCTYN, WHTEpBal,

BbIpaBHUBaHME. CTuieBoe (hopMaTupoBaHue

3.4

CrpykrypupoBanue wuHGOpPMAaMU C TOMOIIbIO CIHCKOB U  TaOJHIL.

MHOFOYpOBHeBHC CIIMCKH. I[O63.BJ'I€HI/I€ Ta6J'II/II_I B TCKCTOBBIC JOKYMCHTHI

3.5

BcraBka M300pakeHu B TEKCTOBBIE JOKYMEHThl. OOTekaHue M300pakeHuit

TEKCTOM. BKiIoueHue B TEKCTOBBIM JOKYMEHT Auarpamm u (Gopmyin

3.6

[TapameTprl cTpaHulpl, Hymepanus cTpaHul. JloOaBieHue B JOKYMEHT

KOJIOHTUTYJIOB, CCBIJIIOK

3.7

IIpoBepka npasonucanus. PaccranoBka nepeHocoB. ['0J10COBOM BBOJ TEKCTA.
OnTnueckoe pacro3HaBaHUe TEKCTa. KomnbrorepHslit IIEPEBO.

Hcnonp3oBanue CCPBHUCOB CCTU I/IHTCpHCT JJIA O6pa6OTKI/I TCKCTa




3.8

3HaKOMCTBO € TpaHUUECKUMH  peAakTopamH. PacTpoBble  PHCYHKH.

Hcnonbs3oBanue rpaguueckiux MPUMUTHBOB

3.9

Onepaiun peqakTupoBaHusl rpadUuecKnX OOBEKTOB, B TOM YHCIE HU(PPOBBIX
¢dororpaduii: m3MeHeHHe pa3mepa, oOpe3Ka, NOBOPOT, OTpakeHHe, padora C
oOnactsimMu  (BBIZCTICHHE, KOMMPOBAHWE, 3aJIMBKA I[BETOM), KOPPEKIMS IIBETA,

SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB — BCTPOEHHBIMHU
CPEICTBAaMHU TEKCTOBOIO IMPOLIECCOpa WIM APYTUX HporpaMm (IPHIIOKEHUN).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

3.11

[MoaroroBka MynbTUMEMUIHBIX Tpe3eHTanuit. Cnaia. JloGaBineHue Ha Cliai

TeKCcTa 1 n300paxeHnit. PaboTa ¢ HECKOJILKUMU ClIalilaMu

3.12

JloGaBenne Ha craij ayTMoBU3yalIbHBIX JaHHBIX. AHUMAIs. [ umepcchuIkn

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

TeopeTndeckre 0CHOBBI HHPOPMATHKU

1.1

Hemno3urmonHspie ¥ MO3UIIMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHOBaHHE.
PazBépnyras ¢opma 3anmucu uucia. [lepeBon B IECATUYHYIO CUCTEMY YHCET,

3aIIMCAHHBIX B IPYIUX CUCTEMaX CHUCICHUA

1.2

Pumckas cucrema cuncieHHs

1.3

I[BOI/I‘IHaSI CHUCTEMA CUYHUCIICHUA. HepeBoz[ HOCJbIX YUCCII B IIPpEACiIax OT 0 a0
1024 B ABOWYHYIXO CUCTEMY CUHCJICHUS. BOCBMepI/I‘lHaﬂ CHUCTCMa CUHCIICHHA.
HepeBon YuCCJl U3 BOCBMCpH‘IHOﬁ CUCTCMbI B ABOHWYHYIO H ACCATUYHYIO
CHUCTCMBI H 06paTHO. I_HCCTHaI[I_[aTepI/I‘IHaH CHUCTCEMA CYHCIICHHA. HepeBoz[
YuCCJI H3 I_HCCTHaI[I_[aTepI/I‘-IHOI\/’I CUCTCMbI B JIBOMYHYHO, BOCBMCPHYHYIO U

ACCATUYIHYIO CUCTCMBI U O6paTHO

1.4

ApI/I(I)MeTI/I‘leCKI/Ie onepannu B JBOUYHON CHCTEME CUHCICHUS

1.5

Jlornueckue BbICKA3bIBaHM . Jlornueckue 3HA4YCHUA BBICKA3bIBAHUI.
3HCMCHTapHLIe U COCTaBHBIC BBICKa3bIBaHHU. Jlorndeckue Oomicpalluu: «m»
(KOH’LIOHKLII/IH, JJOTHYCCKOC yMHO)KCHI/IC), «KUIIN» (,Z[I/I3’LIOHKI_II/I$I, JJOTHYCCKOC
CJ'IO)KeHI/Ie), «HE» (HOFI/I‘{CCKOC OTpI/II_IaHI/IC). HpI/IOpI/ITeT JJOTHYCCKUX

onepam/lﬁ. OHpeI[eJ'ICHI/IC HCTUHHOCTU COCTABHOI'O0 BBICKA3bIBAHUA IIPU




HU3BCCTHBIX 3HAYCHUAX HNCTHUHHOCTH BXOAANIMX B HCTO 3JICMCHTAPHBIX

BBICKa3bIBaHUI

1.6

Jlornueckue BblpakeHus. [lpaBuna 3amMcH  JOTMYECKUMX — BBIPAXKEHUMU.

[locTpoenune Tabaul HICTUHHOCTH JIOTMYECKUX BbIPAXKEHUI

1.7

Jlornueckue 3neMeHThI. 3HAKOMCTBO € JIOTHYSCKUMH OCHOBaMM KOMIIBIOTCpa

ANropuT™MbI U IPOrpaMMHpPOBaHUE

2.1

[lonstne anropurma. McnogHuTenu aaropuTMoB. AJIFOPUTM Kak IUIaH

YIIpaBJICHUA UCITIOJTHUTCICM

2.2

CgoiictBa asiroputma. CriocoObl 3anucu aroputMa (CI0OBECHBIH, B BUe 0JIOK-

CXEMBI, porpamMmma)

2.3

AnropuTMHuuYecKue KOHCTPYKIMU. KOHCTpyKIusa «cineqoBaHuey. JIMHEHHBIN
anroput™M. OrpaHMYEHHOCTh JIMHEHMHBIX QJITOPUTMOB: HEBO3MOYKHOCTh
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEI0BATEILHOCTH BBIMOJHIEMBIX JEHCTBHI

OT UCXOOHBIX JAHHBIX

2.4

KoHcTpykiusi «BeTBieHHE»: TMOJIHAag U HemosiHas (opmbl. BeimonHeHue u
HEBBITNIOJHEHHE YCIOBUS (MCTUHHOCTh U JIOKHOCTh BbICKa3biBaHus). [IpocTeie

" COCTaBHBIC YCIIOBHA

2.5

KoHcTpykiusi «1moBTOpeHHE»: LMKIBI C 3aJaHHBIM YHCIIOM TOBTOPEHUH, C

YCIIOBHUEM BBIINIOJIHCHUA, C HCpCMCHHOfI OUKJIa

2.6

Pa3pabotka s (opMambHOrO HUCHOJHUTENS alropuTMa, MPUBOJIALIETO K
TpeOyeMoMy pe3yibTaTy MpH KOHKPETHBIX MCXOIHBIX NaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJb30BAaHUEM IIMKIOB M BETBIICHUH s
yrpaBiaeHUs (POpPMaIbHBIMH HCIOJHUTENAMU. BBINOIHEHHE alrOpUTMOB

BPYYHYIO U Ha KOMIIBXOTEPEC. CuHTakcHYecKHue U Joruyeckue omuoku. OTKa3bl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkosbHbIi
Anropurmuueckui f3pik). CucremMa mporpaMMHUpPOBAHUS: PEIAKTOpP TEKCTa

Imporpamm, TpaHCJIATOP, OTIIaAUUK

2.8

HepeMeHHaﬁ: THUII, HWMs, 3HAYCHUC. I_IGJ'ILIG, BCIICCTBCHHBIC W CHMBOJIBHBIC

TNICPEMCHHLIC

2.9

OnepaTop IpucCBarvBaHUs. ApI/I(I)MeTI/I‘ICCKI/Ie BBIPAXKCHUA MW TIOPAHOK HX
BBIYUCIICHUA. Onepaum/l C OCJIbIMHU 4YHUCJIaMHU:. NOCJIOYUCIICHHOC OCJIICHHUC,

OCTAaTOK OT JCIICHHUA. HpOBepKa ACIIMMOCTH OJHOI'O IEJIOTO YHCJia Ha APYroc

2.10

BerBaenns. CocraBHbIC YCJI0BHUA (SaHI/ICB JOTNYCCKUX BLIpa)KeHPIfI Ha

MU3y4aeMOM s3bIKE IMporpamMmupoBaHus). Haxoxxnenune MuHMMymMa U




MakCUMyMa M3 JBYX, TpEX M 4YETBIPEX uucen. PemieHue KBagpaTHOro

YpaBHCHHA, UMCIOLICTO BECIICCTBCHHBIC KOPHU
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I[I/IaHOFOBaH OoTJIagKa IIporpamm: IMOMIAroBOC€ BbIIIOJHCHUC, I[IPOCMOTP

3HAUYCHHUH BCJINYNH, OTJIEIIIO‘IHBII;'I BBIBO/, BI>I60p TOYKH OCTaHOBA

2.12

Hukn ¢ ycmoBueMm. AnroputM EBKimma Uis HAXOXICHHS HAUOOJBIIETO
00111eT0 AETUTENS IBYX HATYpPAIbHBIX ynce. Pazouenue 3anucu HaTypaJIbHOTO
YuCia B MO3UIITMOHHON CUCTEME C OCHOBaHMEM, MEHBIIIUM WK paBHBIM 10, Ha

OT/IeNbHbBIE LU PHI

2.13

[ukn ¢ nepeMeHHON. ANTOPUTMBI TPOBEPKH IETUMOCTH OJJHOTO LIEJIOTO YHCIIa

Ha JIpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA TPOCTOTY

2.14

OO6paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEpEMEHHbIE.
[TocumBonbHast 00paboTka cTpok. [oacYET YacTOTHI MOSBICHUS CHMBOJIA B

ctpoke. Berpoennsie GyHKIMN 151 00pabOTKU CTPOK

2.15

Omnpenenenre BO3MOXHBIX pPe3yJbTaTOB pabOThl aJrOpUTMa HpU 33JaHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, ONpPE/EICHNE BO3MOMKHBIX BXOAHBIX JaHHBIX,

MPUBOIALINX K TAHHOMY PE3yJIbTaTy

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Hudposas rpaMoTHOCTH

1.1

I'moGamenast cets UHTepHer. IP-aapeca y3moB. CereBoe XpaHEHHE IaHHBIX.
MeTo 1! HHIMBUAYaTIbHOTO M KOJUIEKTHBHOTO pa3MelleHusl HOBOW HH(popMaIuu
B HMHrepHere. bonpimime naHHble (MHTEPHET-IaHHBIC, B YAaCTHOCTH JIaHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsitue 06 MHPOpPMaMOHHONW Oe30macHOCTU. YTpo3bl MH(OPMAIMOHHOMN
6€3011acHOCTH MpH padoTe B TI00ATBHON CETH U METO bl TPOTHUBOACHCTBUS UM.
[IpaBuna 6e3omacHoOi ayreHTUGHUKAIMU. 3alUTa JMYHONW HH(OPMALIMK B CETH
Wntepner. be3onacHble cTpateruM moBeAeHUss B ceTH  VIHTepHerT.
[IpenynpexaeHue BOBJIEYEHUS B AECCTPYKTHBHbIE U KPUMHMHAIbHbIE (OPMBI

CEeTeBOM aKTUBHOCTHU (KUOEpOYIITMHT, (GUILUHT U Ipyrue GopMbl)

1.3

Bunel nestensHocty B MHTepHETE. MIHTEpHET-CEPBUCH: KOMMYHHUKAIIMOHHBIE
CepBUCHI (OYTOBAs CITyk0a, BUJEO-KOH(EPEHII-CBA3b U APYTHE), CIIPAaBOYHBIE

CIIy’KObI (KapThl, paclHMcaHusi U JApPYrHe), IMOUCKOBBIE CIYKOBbI, CIIyXOBbI




OOHOBIIEHHS TPOTPaMMHOTO obecneueHust U JApyrue ciayxObl. CepBHCHI
rocyqapcTBeHHbix ycuyr. OOmauynble Xxpanwimmmia JgaHHeix.  Cpexacrtsa
COBMECTHOM pa3pabOoTKu JTOKyMEHTOB (oHiaiH-oducel). IIporpammuoe
obecrieyeHne Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBBIE M TpaduuecKue

PEMAKTOPBI, CPEbl pa3pabOTKH MPOTpaMM

Teopernueckne 0CHOBBI HHOOPMATHKH

2.1

Mopens. 3amaun, pemraeMbie ¢ IOMOIIBI0 MozenupoBanus. Knaccudukarmm
Mozened. MarepuanbHble (HaTypHble) U HMH(OpPMAIMOHHBIE MOJEIH.
HenpepsiBHBIE M auckpeTHble Mojenu. MmMuranmonHele monaenu. HMrposbie
Mozenu. OneHKa COOTBETCTBHS MOJIENIN MOJEIUPYEMOMY OOBEKTY U LIENSM

MOJCINPOBAHUSA

2.2

Tabnuunbie moaenu. Tabnuia kak npeacTaBlIeHUue OTHOIIECHUS

2.3

ba3sl manHpiX. OTGOp B TabmUIE CTPOK, YIOBJIETBOPSIOMIMX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmuna, pebpo, myrb. OpueHTHPOBaHHBIE W HEOPHEHTHPOBAHHBIC
rpadsl. Jlnuna (Bec) pebpa. BecoBas marpuma rpada. J[nmuHa myTtH Mexmy
BepirHamu rpada. [Touck ontumansHoro mytu B rpade. Hauanbnas BepumHa
(MCTOYHMK) W KOHEYHash BepHiMHa (CTOK) B OPUEHTUPOBAHHOM rpade.

Brrancienue xonmyecTna HYTeﬁ B HaIllpaBJICHHOM allUKIINYCCKOM rpa(be

2.5

HepeBo. Kopens, BepmmHa (y3en), 1uct, pedpo (myra) aepeBa. BeicoTa nepesa.
[MomnepeBo. Ilpumepbl ucCHONBL30BaHUS JepeBbeB. llepeOop BapHaHTOB C

MIOMOIITBIO JIepeBa

2.6

IlonsaTue wmaTemMaTUYECKOW MOJCIH. 38.,[[8.‘11/1, pemacMbpl€ C IMOMOIIbBIO
MAaTEMAaTHYCCKOTI'O (KOMHBIOTGPHOFO) MOJCIUPOBAHUS. OTnnune
MaTeMaTU4YeCKOM MOJENIu OT HaTypHOﬁ MOACIM M OT CJIOBECHOI'O

(IuTepaTypHOTO) OMUCAHUS 0ObEKTA

2.7

OTalbl KOMIIBIOTCPHOTO MOJCIIMPOBAHUSA: TIOCTAHOBKA 3aJa4H, INOCTPOCHUC
MaTeMaTu4eCKOi MOACIIH, nporpamMMHas pcajin3anmus, TCCTUPOBAHUC,
IMPOBEACHHUEC KOMIIBIOTCPHOTO OJOKCICPUMCHTA, aHAJIU3 C€ro pe3yiibTaToB,

YTOYHCHUC MOJCIIN

AJTOPUTMBI M TPOTpAMMUPOBAHUE

3.1

Pa3buenne 3aJa4d Ha I1oa3agaydu. CocraBncHue AJITOPUTMOB U TIpOorpamm C
HUCIIOJIb30BAHHNEM BCTBHCHHﬁ, HUKIIOB U BCIIOMOTATCJIbHBIX AJITOPUTMOB JIA

YIIpaBJICHHUA UCIIOJIHUTCIICM HJIN APYTUMHA UCTIOJTHUTCIIIMU




3.2

Tabnuunbie BenmuuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBJICHHE U
OTNIaZIKa TPOrPaMM, PEATMU3YIONIUX THUIIOBBIE AJITOPUTMBI  00paOOTKH
OJIHOMEPHBIX YHCIIOBBIX MAacCCHUBOB, HA OJIHOM U3 SI3bIKOB IIPOrPAMMUPOBAHUS
(Python, C++, Ilackamb, Java, C#, IlkonbHbIN AnroputmMudeckuii SI3bIK):
3ar0JIHEHUE YHMCIOBOTO MacCHBa CIIyYalHBIMH YHCJIaMH, B COOTBETCTBHH C
(dhopMyIoi wiH ImyTéM BBOJIA YUCEII, HAX0XKJICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIA TIOWCK 3aJJaHHOTO 3HAYEHHsS B MACCHBE, IIOJCYET DIEMEHTOB
MacCHuBa,  YIOBJICTBOPSAIONIMX  3aJaHHOMY  YCJIOBHIO,  HaxOXJEHHUE

MUHUMAaJIbHOTO (MaKCUMaJIbHOT0) 3JieMeHTa MaccuBa. COpTUpPOBKA MacCHBa

3.3

OOpaboTka MOTOKAa JAHHBIX: BBIYUCIEHHWE KOJIWYECTBA, CYMMBI, CPEIHETrO
apu(METHIECKOTO, MHHUMAIIBHOTO M MAaKCHUMAaJIbHOTO 3HAYEHHS DJIEMEHTOB

MOCIEAOBATCIIBHOCTH, YAOBJIICTBOPAIONINX 3aIJaHHOMY YCIIOBHUIO

3.4

VYupasnenue. Curnan. OOpatHas cBsizb. [lonmyueHne curHaioB oT HUGPOBBIX
JaTYUKOB (KacaHus, pacCcTOSIHUS, CBeTa, 3Byka M jpyroro). [Ipumepsr
HCIIOJIb30BaHM IMPUHIOUIIA 06paTHOfI CBiA3M B CHCTCMaxX YIIPABJICHHUA
TEXHUYECKUMHU YCTPOHCTBAMM, B TOM uMcie B pobororexHuke. IIpumepst
poOOTHU3MPOBAHHBIX  CUCTEM  (cucTeMa  YINpaBJlCHUS  JBHJKEHHEM B
TPAaHCIOPTHOI cUCTEME, CBApOYHAsl JTHMHMS aBTO3aBOJA, aBTOMATU3UPOBAHHOE
yIpaBJIeHUE OTOIUIEHMEM JO0Ma, AaBTOHOMHAas CHCT€Ma  yIpaBJICHUS

TPAHCIIOPTHBIM CPEACTBOM U JAPYrHe CUCTEMBI)

NudopmanrionHbie TEXHOJIOTUN

4.1

[Tonsite 06 3meKTpOoHHBIX Tabmunax. TUMBI TaHHBIX B SYEWKaX 3JIEKTPOHHOM
Tabnuuel. PenakrupoBanue u popmatupoBanue tadbaui. Berpoennsie pyHkunu
JUIA TIOUCKa MaKCUMyMa, MHHMMYMa, CyMMBI U CpPEIHEro apu(MeTudecKkoro.
CopTtupoBKa [aHHBIX B BbIJEICHHOM auamna3zoHe. IloctpoeHue nmarpamm
(rucrorpamma, Kpyropas AMarpamMma, TodeuHas auarpamma). Beibop Tumna

JuarpaMmbl

4.2

[Ipeo6pazoBanne hopmyn npu kKomupoBaHuu. OTHOCUTENbHAsA, A0CONIOTHAS U

CMCHIaHHAaAg aaApecalus

4.3

YCca0BHBIE BBIYUCICHUS B SJICKTPOHHBIX Ta6J'II/II_IaX. CYMMI/IpOBaHI/IC U IOJICUET
3Ha‘-IeHPIfI, OTBCHAOMIUX 3aaHHOMY YCJIIOBUIO. O6pa60T1<a 0ONBIINX Ha60pOB

JaHHBIX. UHCIIeHHOE MOZCIIMPOBAHUC B SJICKTPOHHBIX Ta6J'II/II_IaX

4.4

Ponb I/IH(bOpMaI_II/IOHHBIX TEXHOJIOTHH B Pa3BUTHUHU D3KOHOMHUKHN MHUPA, CTPAHBI,
peruoHa. OTKpLITLIe 06pa3OBaTCJIBHBIC PECYPCHI. HpO(I)eCCI/II/I, CBA3aHHBIC C

nHPOPMATUKOH W WHPOPMALMOHHBIMU TEXHOJIOTHUSIMHU:  BeO-au3aiiHep,




MPOTrPAMMHUCT, pa3pabOTYUK MOOWUIBHBIX MPHIOKECHUN, TECTUPOBIIHK,
APXUTEKTOP MPOTPaMMHOTO OOECIICUEHUS, CICHUAINCT M0 aHAIN3y IAHHBIX,

CHUCTEMHBIN aJJMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3y/bTaTaM
0a30BOro YpOBHsI OCBOCHHS OCHOBHOI1 00pa3oBaTe/bHOM
NporpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBH)

1.1

BrnageHnue OCHOBHBIMM TOHATHUAMHU: HHpOpMaus, Iepenaya,
XpaHeHue 1 00paboTKa HHPOPMALIMH, AITOPUTM, MOJIENb, IU(POBOI
NPOIYKT W WX MHCIOJb30BAaHUE JJIsI peuieHus Y4eOHBIX U

MMPaKTUYCCKUX 3aaa4

1.2

BnaneHne MOHATHUAMM: BBICKA3BIBAHUC, JIOTHYECKad OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

YMmeTb

2.1

YMeHue omnepupoBaTh €IMHUIAMHU U3MEpPEHHUs MHGOPMALMOHHOTO

00BbEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.2

YMeHue 3anucbiBaTh U CpaBHHMBATh Iienble yuciaa ot 0 go 1024 B
Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMaX CUMCICHUS C OCHOBAHUSAMH 2,

8, 16, BBITIOJIHATH apUPMETHICCKUE OTICPAIIUH HAJlT HUMHU

2.3

Ymenune KOOAUPOBATH U JACKOAHUPOBATDH COO6H.I€HI/DI 110 3aJaHHBIM
npaBujaM; IIOHMMAaHHUC OCHOBHBIX IIPHUHIUIIOB KOIWPOBAaHHA

uHGOPMAIIMU Pa3IMYHON MPUPOIBI: TEKCTOBOM, rpaduecKoi, ay1uo

2.4

YMeHHe 3almuchiBaTh JIOTMYECKHUE BBIPpAXKCHHA C HCIIOJIB30BAHUCM
JU3BIOHKIKWHU, KOHbIOHKIWH U OTpULIaHus, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKUX BLIpa)KeHHfI, €CJIn HU3BCCTHBI 3HA4YCHHA HCTHHHOCTH
BXOOAIIUX B HEI'O0 MEPEMECHHBIX, CTPOUTH Ta6J'II/II_IBI HUCTUHHOCTH JIA
JOTHYCCKHUX BLIpa)KeHHfI; 3alMUCBIBAThL JIOTUYCCKUC BBIPAKCHHUA Ha

N3Yy4aCMOM SA3BIKE ITPOTPaAaMMHUPOBAHUS

2.5

YMeHHE COCTaB/ISTh, BBINOJHATH BPYYHYIO U Ha KOMIBIOTEpE
HECJIOXKHBIE  alNTOPUTMBI  JUIE  YOPAaBIEHUS  HCIIOJTHHUTEISIMU
(Yepenamika, YepTE&XHUK W Jpyrue); co3faBaTh U OTJIAKUBATH
pOTrpaMMBbI Ha OJTHOM M3 I3bIKOB IporpammupoBanus (Python, C++,

IMackanws, Java, C#, IlkoneHelii AnropuTMudeckuii SI3BIK),




peaIn3yIolMe HECIOXKHBIE AJITOPUTMbl OOpPaOOTKM  YHUCIIOBBIX
JaHHBIX C HCIIOJIb30BaHUECM ITUKJIOB U BeTBJIeHI/If/'I; YMCHHC p336I/IBaTB
3aaud Ha I0J3aJaud, KUCIO0JIb30BaTh KOHCTAHTHI, NIEPEMEHHBIE U
BBIPpAXKCHUA Pa3IIMIHBIX THUIIOB (‘-II/ICJIOBBIX, JJOTMYCCKUX,
CUMBOJIbHBIX); AQHAIIM3UPOBATh  MPEIJIOKECHHBI  AIITOPUTM,
ONpCAC/IAATb, KaKWC€ pPE3yjbTaTbl BO3MOXHBI IIpU 3aJaHHOM

MHOXECTBC HCXOJHBIX 3HAUCHUH

2.6

YMeHHe 3ammcaTh Ha HM3y4aeMOM SI3BIKE IPOIPaMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 YHUCia Ha JPYroe,
IPOBEPKU HATypaJIbHOTO YHCJIa Ha MPOCTOTY, BbIAEICHUS LUPDP U3
HaTypaJbHOTO 4YHCJIA, IOMCK MAaKCHMYMOB, MHUHHMYMOB, CYMMBbI

YHCIOBOH T10 CJI€I0BATCIIBHOCTH

2.7

Biianenne yMeHHeM OpHEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpE
daiinoBoil  cucrteMbl, pabotatb ¢  (ailloBol  cHCTEMOM
MEPCOHATIBHOTO KOMIIBIOTEPA C HCIOJIB30BAHUEM I'papruecKkoro
uHTEepdeiica, a MMEHHO: CO3/aBaTh, KOIHMPOBAThH, IEpEeMeELIaTh,

NEePEUMEHOBBIBATh, YIAISATh U apXUBUPOBATH (PAiIIbl U KaTaIoru

2.8

Bnaz[eHHe YMCHUAMU n HaBbIKaMH HCIIOJIBb30BaHUA
I/IH(i)OpMaLII/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI JJI IIOUCKa,
XpaHCHUs, O6pa6OTKI/I u 1epcaaduu MU aHajJim3a pa3jIMYHbIX BUIOB

uHhopmaruu

2.9

YMeHue BBIOUpaTh Croco0 MPeICTaBICHHsI TaHHBIX B COOTBETCTBHH
C TIOCTaBJICHHOM 3a7a4eil (TaOJIUIIbI, CXeMBbI, TPAPHUKH, JUArPaAMMBbI)
C UCIOJb30BAHUEM COOTBETCTBYIONIMX IPOTPAMMHBIX CpEJICTB

00pabOTKH JaHHBIX

2.10

YMmenue d¢opmanuzoBaTb U CTPYKTYpHUpPOBaTh HH(MOPMALIHUIO,
UCTIONIB3YSl DJIEKTPOHHBIE TaOMUIBl Ui o0pabOTKM, aHanmu3a u
BU3YyAIM3alIMM YMCIIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJCICHUEM
nUamna3oHa TaONUIbl W YIOPSAOYMBAHUEM (COPTUPOBKOI) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B ANEKTPOHHBIX TaOIUIaX (POPMYIIBI
JUIS  pacdy€TOB C HCIIOJIB30BAHMEM BCTPOEHHBIX  (DYHKIIHA,
a0COJIIOTHOM, OTHOCHUTEIIHHOMH, CMEIIaHHOM azipecanuu;
UCIIONIb30BaTh  DJEKTPOHHBIE  TAaONUIBI UL  YUCJICHHOTO
MOJICTIMPOBAaHUS. B MPOCTBIX 3aJadaX W3 pPa3HbIX IPEIMETHBIX

oOnacren




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Hudposas rpaMOTHOCTH

Qaiinel 1 manku (katasoru). [IpuHOMIBI TOCTpoeHUs: (HaMIOBBIX
cucreMm. [lonnoe ums ¢aiina (nanku). Ilyrs x ¢dainy (manke). Pabora
c (aiimamMu M KaTaJoraMM CpEJICTBAMHU ONEPALlMOHHOW CHCTEMBI:
H#HH#Par###1.1 CO3/IaHUE, KOMHpPOBAHWE, IMEpEMENICHUE, TEPEUMEHOBAHUE U
ynanenue (aitioB u mamok (kataynoros). Tumsl ¢aitnos. CBoiicTBa
¢aitioB. @aitnoBelii  MeHemkep. Ilouck gaitioB  cpencrtBamu

OIEepPalMOHHOW CHCTEMBI

O0benHeHNE KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuna,
BeO-caiiT. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. Ilonckossie
1.2 cucteMbl. [louck wHOpMaAIMM MO KIIOYEBBIM CIIOBaM U IO
n3o0pakenuto. JlocToBepHOCTh WH(MOpPMAIUK, TOJYy4YEHHOH U3

Wurepnera. IP-anpeca y3moB. CeTeBoe XpaHEeHHE JaHHBIX

2 Teoperndeckre 0CHOBBI HTHHOPMATHKU

JIuCKpeTHOCTh JTaHHBIX. BO3MOXHOCTh ONHMCAHUS HEMPEPHIBHBIX
00BEKTOB ¥ TMPOIECCOB C TIOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBon. Andasur. MomHocTh andaButa. [[BonuHbIA andaBHT.
KonnyecTBO  BCEBO3MOXKHBIX  CIIOB  (KOJOBBIX  KOMOWHAIIMIA)
(bUKCHpOBaHHOW IIMHBI B ABOMYHOM aidaBute. [IpeoOpasoBanue
moboro andaButa K ABOUYHOMY. KOJIMYECTBO pazIUYHBIX CJIOB
’1 (UKCHUPOBAHHOM JUTHMHBI B aj()aBUTE ONPEACIEHHON MOIIIHOCTH.

' KonupoBanue cUMBOJIOB OJHOrO ayidaBUTa C MOMOIIBIO KOJOBBIX
CIOB B JpyroMm andaBute, KoIOBas Tabiuia, IEKOIUPOBAHUE.
KonupoBanue TtexcroB. PaBHOMepHBI kon. HepaBHOMeEpHBI KoA.
Komupoka ASCIIl. BocbmuOutHble koaupoBku. IloHsTHe o0
KOJIMPOBKax UNICODE. JexonupoBanue COOOIIeHU c

HCIIOJIB30BAHHUEM PaBHOMCPHOT'O u HCPAaBHOMCPHOT'O KoJa.

HudopmanronHslii 006EM TekcTa

29 Nudopmanrionssiii 00b€M TaHHBIX. BUT — MUHUMAaNbHAs €IWHUIA

KOJIMYCCTBA I/IH(I)OpMaI_II/II/I — OBOWYHBIM paspsa. Enqunuist HU3MCPCHUMA




uH(GOPMAITMOHHOTO 00bEMa NaHHbIX. but, 0aiiT, KnnoOaiT, Mmeradair,
rurabaidt. CKOpOCTb Tiepefayd JaHHBIX. EJMHHUIBI CKOPOCTH

nepeaadym JaHHbIX

2.3

KomupoBanue msera. I[BeroBsie monmenu. Monens RGB. I'myOuna
KoaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpencTaBieHue u3oOpaxkeHuit. I[lukcens.
Onenka wuH(OpPMAMOHHOTO 00BEMa TrpadUYecKux MaHHBIX JUIS

pacTpoBOTo U300paKEHUS
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Konnposanne 3Byka. Pa3psgHocTs M 4dacroTa 3anucu. KommyecTBo
KaHaJIOB 3aIlKCH.
OHGHKa KOJIMYECCTBCHHBIX nmapamMeTpoB, CBs3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

2.5

HeHO3I/IHI/IOHHBIe U IIO3MIIMOHHBIE CHUCTEMbI CUMCIICHU. AJ'I(l)aBI/IT.
OcHoBanme. Paspépryras ¢opma 3amucu uuncina. IlepeBog B
JACCATUYHYIO CHUCTEMY UYHUCCII, 3allMCAHHBIX B APYIrUX CUCTEMAax
CUMCTICHUSI.

Pumckas cucrema cuucieHus

2.6

JIBonuHas cucteMa cuucienus. [lepeBo 1enbix unces B mpeaenax oT
0 no 1024 B 1BOMYHYIO cUCTEeMY cuuciieHus. BocbMepuuHas cuctema
cuncnenus. [lepeBos uncen U3 BOCbMEPUYHOMN CHCTEMBI B IBOUYHYIO
U JIeCATUYHYIO cucTeMbl U o6paTHo. lllectHaamarepuunas cucrema
cuncnenus. IlepeBoa uyucen M3 IMIECTHAALIATEPUYHOM CHCTEMBI B
JBOMYHYIO, BOCBMEPHUHYI0 U ACCATUYHYIO CHUCTEMBI U OOpAaTHO.

ApI/I(i)MeTI/I‘ICCKI/IC OoII¢pa B ,HBOH‘IHOﬁ CHUCTCMC CUUCICHUA

2.7

Jlornueckue BbICKa3bIBaHMs. JIornyeckre 3HaYCHUS BBICKA3bIBAHHMH.
:‘)HeMeHTapHLIC M COCTaBHBIE BBICKa3bIBaHUs. Jlornueckue OIICpanum:
«» (KOHLIOHKI_H/IH, JJOTHYCCKOC YMHO)KCHI/IG), «UIN» (,Z[I/ISLIOHKI_II/IH,
JOTHYCCKOC CJ'IO)I(GHI/IG), KHE» (JIOFI/I‘IeCKOC OTpI/II_IaHI/IC). HpI/IOpI/ITeT
JOTHYCCKUX onepaunﬁ. Onpe,ueﬂeHI/Ie HUCTUHHOCTH COCTaBHOI'O
BbICKa3bIBaHUs, €CJIM M3BCCTHBI 3HAYCHUA HNCTHMHHOCTH BXOJAIINX B
HCro 3JICMCHTAPHBIX BBICKa3bIBaHUM. Jlormdeckue BBIPAKCHUA.
HpaBI/ma 3alluCu JIOTHYCCKHUX BBIpa)KeHHﬁ. HOCTpOeHI/IC Ta6J'II/II_I

HNCTUHHOCTH JIOTUYCCKUX BLIpa)KCHI/Iﬁ

2.8

Jlornueckne »iaeMeHTBHI. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMU

KOMIIbIOTEpA




2.9

HenpepeiBHBIE M JuCKpeTHblE MoJenu. VMUTallMOHHBIE MOJAEIH.
Urposbie Mozenu. OneHka aJeKBaTHOCTH MOJENIN MOJEIUPYEMOMY

00BEKTY H LIEJISIM MOJICIIMPOBAHUS

2.10

Tabmuunbie monenu. Tabnuia kak nmpeacTaBiIeHUue OTHOICHUS. ba3sl
naHHbIX. OTOOp B TAaONWIE CTPOK, YIOBJICTBOPSIONIMX 33JaHHOMY

YCIIOBUIO
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I'pap. Bepmmna, pebpo, myrs.  OpHEHTUpOBaHHBIE U
HeopueHTHpoBaHHbIe Tpadbl. [InnuHa (Bec) pedbpa. Becosas marpuia
rpada. JnuHa myti Mexay BepiinHamu rpaga. [louck ontumansHOTO
nytu B rpade. HauanbHast BepiirHa (MCTOUYHUK) U KOHEUHAs BEpIIMHA
(cToK) B OpreHTHPOBAaHHOM Tpade. Brruucienune koimyuecTsa myrei B

HaIpaBJIEHHOM aIllUKJINYECKOM Tpade

2.12

Hepeo. Kopens, Bepmmna (y3em), amct, pebpo (myra) aepesa.
Bricota nmepepa. IlomgnepeBo. IIpumepsl MCMONB30BaHUS JI€PEBBEB.

[TepeGop BapraHTOB € MOMOIIBIO JiepeBa

AJNTOPUTMBI ¥ IPOTrPAMMHPOBAHHE

3.1

CaoiictBa anroput™ma. CriocoObl 3amUCH aJropuT™Ma (CIOBECHBIN, B
BHJIe OJIOK-CXEMBI, POTPaMMa).

CocraBieHue ajaropuTMOB H MPOrpaMM C  HCIOJIb30BAHHEM
BETBJICHUI, LMKIOB M BCIOMOTATEIbHBIX aJITOPUTMOB  JJIsi
ynpasienus ucnoiaautenem (Pobot, UYepemamka, YepT&xHUK u

npyrue). BelnoiaHeHne anropuTMOB BPYUHYIO M Ha KOMITBIOTEpE

3.2

S3eik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[koJIBbHBIA ANTOPUTMUYECKUN SI3BIK).

Cucrema mpOrpaMMHUpPOBAHUS: PENAKTOp TEKCTa  IPOTPaMM,
TPAHCIATOP, OTIATUUK.

[lepemennas: Tun, ums, 3HauyeHWe. llenmble, BelIeCTBEHHBIE U
CUMBOJIbHBIE TIEpEMEHHBIE.

Omneparop npucBanBanus. ApudMeTHdecKre BhIPAKEHUS U TOPSIA0K
ux BbluHMcieHus. Omepanuu C HEeTbIMH YUCIAMHU: IEI0YHCIEHHOE
NeNieHrue, OCTaTOK OT jeneHus. BerBienus. CocTaBHBIE YCIOBHS
(3amuch  JOTMYECKUX  BBIPAXKEHUH HAa  HM3y4aeMOM  sI3BIKE
nporpaMMmupoBanusi). HaxoxxieHue MUHIMYyMa

U MaKCHMYyMa U3 JBYX, TPEX U 4eThIPEX uncel. Pemenue kBaapaTHOTO

YpaBHCHHA, MUMCIOHUICTIO BCIICCTBCHHBLIC KOPHH. HI/IKJI C YCJIOBUCM.




Anroput™v  EBKimza ans  HaXOXICHHS HaWOOJBLIETO0 OOIIEro
JEeNuTeNsl  IBYX  HaTrypalbHbIX uucen. Pa3OueHue  3amucu
HaTypaJlbHOTO 4YHUCJIa B IO3UI[MOHHOM CHCTEME C OCHOBAHHUEM,
MeHbIIMM wiu paBHbIM 10, Ha otaenbHble mHdpe. [ukmr ¢
IIEPEMEHHON. AJNTOPUTMBI IIPOBEPKU JEIUMOCTH OJHOIO LEJIOr0

qucia Ha APYyroe, IPpOBEpKU HaTYpaabHOIO YHUCJIA HA IPOCTOTY

3.3

OOpaboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE)
nepemenHble. [locumBonbpHas oO6paboTka cTpok. [loacuér yacToTh

NOSIBJICHUS CUMBOJIA B CTpOKe. BcTpoeHHsle pyHKIIMU 17151 00paboTKu

CTPOK

3.4

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB padOThl alIropuTMa IpH
JTAHHOM MHOKECTBE BXOJHBIX JaHHBIX, ONpPEJEICHHE BO3MOKHBIX

BXOOHBIX TaHHBIX, IPUBOJAIINX K JAHHOMY PE3YIIbTATy

3.5

Tabnuunble BenmuuuHbl  (MaccuBbl). (OJHOMEpPHBIE  MAaCCHBBI
CocraBieHre M OTJaJKa MpPOTpaMM, PpEATU3YIOIMIUX TUIIOBbIE
ITOPUTMBI 00paOOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB, HA OJTHOM
u3 s3b1k0B mporpammupoBanus (Python, C++, ITackans, Java, C#,
[xonbHBIA ANTOPUTMHYECKUN SI3BIK): 3aIlOJIHEHWE YHCIOBOTO
MaccuBa CIy4ailHBIMHU YHCIIaMH, B COOTBETCTBHM C (POPMYION WU
nyréM BBOJA YHUCEN, HAXOXKJEHUE CYMMBI 3JIEMEHTOB MAacCHBa,
JUHEHHBIA TMOMCK 3aJaHHOTO 3HAUYEHUS B MACCHUBE, MOJACYET
JJIEMEHTOB MAacCHBa, YIOBJIETBOPSIOLIUX 3aJJaHHOMY YCJIOBHIO,
HAX0/IeHHEe MUHUMAJIbHOTO (MaKCUMAalIbHOTO) 3JIEMEHTa MAacCHBa.
CoptupoBka MmaccuBa. OOpaboTka MOTOKA JaHHBIX: BBIYHCICHUE
KOJIMYECTBA, CyMMBI, CPETHETO apu(PMETHUECKOT0, MUHUMAIBHOTO U
MaKCHMaJbHOTO  3HAUEHUS  BJEMEHTOB  IOCJEI0BaTEIbHOCTH,

YAOBJICTBOPAIOMIUX 3aJaHHOMY YCJIOBHIO

3.6

VYnpasnenue. Curnan. OOpatHas cBs3b. [loslydeHue CUTHaANOB OT
IUPPOBBIX JATYMKOB (HAmpUMeEp, KacaHUs, pPAcCTOSHUS, CBeTa,
3ByKa). [Ipumepsl HCHONb30BaHUS NPUHIMIIA OOpaTHOM CBS3U B
CUCTEMAaxX YIPABJIEHUS TEXHUYECKUMHU YCTPONHCTBAMHU C IMOMOUIBIO

JaTYUKOB, B TOM YHCJIC B pO60TOTCXHI/IKC

WndpopmalioHHbIE TEXHOJIOTHH

4.1

TexkcToBbIe JAOKYMCHTBI U HUX CTPYKTYPHBLIC 3JICMCHTBI (CTpaHI/II_Ia,

ab3aI1, cTpoka, CJI0BO, CHMBOI).




TekcToBbIN MPOLIECCOP — MHCTPYMEHT CO3/IaHUs, PETaKTUPOBAHUS U
dbopmaTupoBaHus TEKCTOB. [IpaBuna Habopa TEKCTa.
PenaktupoBanue Tekcra. CBoiictBa cumBoiioB. Ilpudt. Tumsr
mpudToB (pyOJsieHbIC, C 3aceUyKaMu, MOHOIIMPHUHHBIE). [loiry:kupHOE
U KypcuBHOe HauepTanue. CBOMCTBa ab3aleB: TPaHMIIBI, a03aIHBIN
OTCTYII, MUHTEPBa, BeipaBHUBaHuE. [lapamerpsl ctpanuilsl. CTuiieBoe
dopmarupoBanue. CTpykTypupoBaHHe HH(DOPMANHUHA C TOMOIIBIO
CIIUCKOB U Tabnuil. MHOTOypoBHEBBIE crTuckU. JloOaBieHue TabauIl B
TEKCTOBBIE JOKYMEHTHI. BcTaBka u300pakeHHI B TEKCTOBBIC
nokymeHThl. OOTekaHne u300pakeHHil TeKcToM. BriroueHue B
TEKCTOBBI JIOKYMEHT Juarpamm, (opmysi, HyMepalud CTPaHMUII,

KOJIOHTUTYJIOB, CCBIJIOK U APYTUX 3JICMCHTOB

4.2

Pacrposbie pucynku. Mcnonb3oBanue rpaguueckux NpUMUTHBOB.

Omnepanyu pepakTUpoBaHUs rpadudeckux O0OBEKTOB, B TOM YHCIE
uudpoBeix ¢GoTorpaduii: W3MEHEHHE pa3Mmepa, 00pe3ka, MOBOPOT,
OTpakeHHE, paboTa c 00JacTAMH (BBIICTICHUE, KOTMPOBAHUE, 3AJTUBKA
I[BETOM), KOPPEKIIUs LIBETa, SPKOCTH M KOHTPACTHOCTHU. BekTopHas
rpaduka. Co3zaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEJCTBAMH
TEKCTOBOTO TIPOIECCOpAa WM APYTUX Nporpamm (TIPHIIOKECHHI).

JloGaBneHne BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

4.3

[ToaroroBka MyapTUMEIUUHBIX Tpe3eHTanuii. Cnaiin. JloGaBieHue
Ha cjaij TekcTa U n300pakeHuil. PaboTa ¢ HECKOIBKUMH CITaliIaMH.
JloGaBneHre Ha cilaia ayaIuoOBHU3yaldbHBIX JaHHBIX. AHUMAaIIUSA.

I'nnepcepinku

4.4

Turel JTaHHBIX B sUEHKaX IEKTPOHHOM Tabnuibl. PenakrupoBanue u
dopmarupoBanue Tabmun. BerpoeHHble (QYHKIMH IS TIOHMCKa
MaKCUMyMa, MHUHHMYMa, CYMMBI M CpPEIHEro apu(MeTHYecKoro.
CopTupoBKa JaHHBIX B BBIJCIEHHOM Juana3oHe. IlocTpoenue
quarpamMM  (THCTOrpamMMa, KpyroBas — auarpaMma, TO4Y€YHas
nuarpamma). Beibop tuma auarpammsl. I[IpeoGpazoBanue (opmyn
npu KomupoBaHuM. OTHOCHTENbHas, aOCONIOTHAs M CMeIlaHHas

aipecanus

4.5

Yca0BHBIE BEIUHUCICHUS B QJICKTPOHHBIX Ta6J'II/II_[aX. CYMMI/IpOBaHI/IC n

NOJICUET 3HAaYCHUH, OTBEYAIOLINX 3aJlaHHOMY ycinoBuio. O6paboTka




O0onpmmx HAOOPOB JaHHBIX. YHWCIEHHOE MOJEIUPOBAaHHE B

AIIEKTPOHHBIX TAOIHIIAX




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






