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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHbIX
B ®I'OC OOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma 1o wuHpoOpMaTHKe [a€T MpeACTaBICHUE O UENsIX, Oo0mel
CTpaTeruu OOy4YeHMs, BOCHUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CpeICTBaAMU
nHpOpMaTUKKM Ha 0a30BOM YPOBHE, YCTAaHABIMBAET O0SA3aTENbHOE MPEIMETHOE
coJiepKaHue, MPEeyCMAaTPUBAET €ro CTPYKTYpPUPOBAHUE IO pa3jiesiaM U TeMaM.

[Iporpamma mo undopmMatuke onpeaensieT KOJIUUeCTBEHHbIC U KaUeCTBEHHbIS
XapaKTEPUCTUKU YUeOHOr0 MaTepHaia Jjisl KaKJI0ro rojia U3yuyeHus, B TOM YUCIIe
JUISL COAEP)KATEeIbHOTO HAMOJHEHUSI Pa3HOr0 BHAA KOHTPOJS (IMIPOMEKYTOUHOU
aTTecTaluu oOy4arommxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rOCy/1apCTBEHHOM UTOIOBOM aTTECTALINH ).

[Iporpamma 1o wuHGOPMATUKE SBISCTCS OCHOBOW JUIS COCTaBJICHHS
aBTOPCKHUX YYEOHBIX TPOTrpaMM, TEMATHIECKOTO MJIAHUPOBAHUS Kypca YUUTEIIEM.

Henssmu  u3ydeHuss WHPOPMATHUKHM HA ypOBHE OCHOBHOIO  OOIIETO
00pa30oBaHUs SBIISIFOTCS:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW WHOOPMATHKH, TOCTHXKEHHUSIM HAyYHO-TEXHUYECKOTO
nporpecca ¥ OOIIECTBEHHOW MPAaKTHKH, 3a CUET Pa3BUTHs MPEACTABICHHN 00
uHPOpMAIMK KaK O Ba)KHEHIIEM CTPAaTErHYecKOM PECypce Pa3BUTHS JIMYHOCTH,
rocy/iapcTBa, oOIlIecTBa, IOHUMAHUS POJIU HWHGOPMAIIMOHHBIX IPOIIECCOB,
MH(POPMAIIMOHHBIX PECYpCOB U HH(POPMAIMOHHBIX TEXHOJOTUHA B YCIOBHUAX
nrdpoBoi TpaHchopManuu MHOTHX cep )KU3HU COBPEMEHHOTO 00IIECTBRa;

oOecrieueHue YCJIOBHM, CIMOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIJICHUS KaK HEOOXOAMMOTO YCIOBHUS MPOPECCHOHAIBHON ESTEIHHOCTA B
COBPEMEHHOM HMH(POPMAIIIOHHOM OOIIECTBE, MPEANOIaramiero CrnocoOHOCTh
oOydaromierocsi pa30MBaTh CIIOXHBIC 3a7aud Ha Oo0Jiee MPOCThIE TOJ3a/1auH,
CpaBHUBATh HOBbBIE 3aJla4M C 33J]ayaMU, PEIIEHHBIMHU paHee, ONPEAENISATh aru s
JTOCTH>KEHUS pe3ysIbTaTa U TaK Jaliee;

dbopMHupOBaHUE W pa3BUTHE KOMIIETEHIIMHA OOyYaloOmuXcs B 00JacTH
UCIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, B TOM UYHCIIE
3HAaHUM, yYMEHUW UM HaABBIKOB paldOThl ¢ HUH(OpMalMell, mporpaMMHpPOBaHMUS,
KOMMYHHMKAIIUM B COBPEMEHHBIX IU(MPOBBIX Cpelax B YCIOBUAX OOECIECUCHHS
HH(POPMAIIMOHHON 0€30MacCHOCTH JIUYHOCTH 00y4JaroIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30UPATEIHLHOTO OTHOIICHUS K MH(pOpMAIUU
C YYETOM MPaBOBBIX M 3TUYECKHUX ACIEKTOB €€ paclpOCTPaHEHUS, CTPEMIICHUS K
MPOJOKEHUIO o00pa3oBaHus B oOJacTh HWHGOPMAIMOHHBIX TEXHOJOTHH U



CO3UAATCIIbHON JEeATENBHOCTH C TIPUMEHEHHEM CPEACTB WH(GOPMAIMOHHBIX
TE€XHOJIOTHUM.

HNupopmaTika B OCHOBHOM 0011eM 00pa30BaHUU OTPAXKAET:

CYyITHOCTh HMH(DOPMATUKM KaK HAYYHOW JUCHUIUIMHBI, H3y4YaroIICH
3aKOHOMEPHOCTH MPOTEKaHUS ¥ BO3MOXXHOCTH aBTOMAaTH3AIMK WH()OPMAITMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIACTM  TPUMCHCHHS  HWH(POpPMATHUKH, TPEKIE  BCETO
MHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABICHNE U COLUANBHYIO Chepy;

MEXIUCIMIUIMHAPHBIN ~ XapakTep WHGOOPMATHKA W HH(POPMAIMOHHOM
JeSITeTbHOCTH.

N3yuenne wHGOpPMATHKKA  OKa3bIBaCT  CYIISCTBEHHOE  BIMSHHUE HA
GopMupoBaHHE MHPOBO33PEHHSI OO0YYAIOMIErocs, €ro >KU3HEHHYIO MO3MIIHIO,
3aKJIaJIBIBAET  OCHOBHI  NOHUMAaHWS  TPHHIMIOB  (QYHKIHMOHUPOBAHUSA |
MCIIOJIb30BaHMS MH(POPMAIIMOHHBIX TEXHOJOTHA KaK HEOOXOJIUMOT0 MHCTPYMEHTA
NPaKTUYECKH JIOOOW JEeATENIBHOCTH ¥ OJIHOTO W3 Hambolee 3HAYMMBIX
TEXHOJOTHYCCKUX  JIOCTHXKCHUH  COBPEMCHHOW  NMBWIM3AIMU.  MHorue
IpEeIMETHBIE 3HAHUS U CIOCOOBI JNEATENBHOCTH, OCBOCHHBIE O0YUYaIOIUMHUCS TIPH
U3y4eHUH UHPOPMATUKH, HAXOASIT MPUMEHEHHE KaK B paMKax o0pa3oBaTEIbHOTO
nporecca MpU U3YYEHHHM JAPYTUX MPEeIMETHBIX o0jacTeif, Tak M B HHBIX
KU3HEHHBIX CHUTYyaIllUsX, CTAHOBSTCA 3HAYUMBIMHU 11 (OPMUPOBAHUS KAUECTB
JUYHOCTH, TO €CThb OPHEHTHPOBAaHbI Ha (OPMHPOBAHUE METANPEAMETHBIX U
JUYHOCTHBIX PE3YNIHTATOB O0yUEHUSI.

OcHoBHbIe 3a1aun yueOHOro npeameta «Mubopmaruka» — chopMupoBaTh y
oOydJarommuxcs:

NOHMMAaHWE TPHUHIIMIOB YCTPONCTBA W (PYHKIIMOHHUPOBAHMUS OOBEKTOB
U(QPOBOTO OKPYKEHHUS, MPEICTABICHUS 00 HMCTOPUHM W TEHICHIUSX Pa3BUTHS
uHhopMaTHKHU TIepro/ia udpoBoii TpaHchHOpMAaIITU COBPEMEHHOTO 00IIeCTBa;

3HAHMS, YMEHHSI U HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JEATENBHOCTH, JJISI UX PEIICHUS C MOMOIIbI0 MH(OPMAITMOHHBIX
TEXHOJIOTUW, YMEHUS W HaBBIKM (POPMAJIM30BAHHOTO OIMCAHUS TOCTABICHHBIX
3ajady;

0a3oBbie 3HaHUS 00 WHGOPMANMOHHOM MOJEIHPOBAHUU, B TOM YHCIE O
MaTeMaTHIECKOM MOJICTUPOBAHNH,

3HAHWE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp W yYMEHHE MPUMEHATH ITHU
3HAHWS JJI1 TIOCTPOCHHS QJITOPUTMOB PEIICHHUS 3a7ad M0 WX MaTeMaTHUYeCKHM
MOJICIISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaMM II0 TMOCTPOSHHOMY
ANITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;



YyMEHUA M HaBBIKK H(PEKTUBHOTO UCIMOJB30BAHUS OCHOBHBIX THUIIOB
MPUKIIAIHBIX MPOrpamMM (MPUIIOKEHU) 00111er0o Ha3HAYeHUSI U MH(GOPMALIMOHHBIX
CUCTEM JUIsl PELIEHUsI C UX MOMOILIBIO MPAKTUUYECKUX 3aJ]1ay, BiaJeHHe 0a30BbIMU
HOpMaMH HWH(OPMAIIMOHHOM STHUKM U TIpaBa, OCHOBaMHU HH(POPMALMOHHOM
0e301acHOCTH;

yMEHUE TPaMOTHO WHTEPHPETUPOBATH PE3YJbTAThl PELICHUS] MPAKTUUYECKUX
3alady C TOMOIIbI0 HH(POPMALMOHHBIX TEXHOJOTUMH, MNPUMEHSTHh IMOJIYYEHHBIE
pE3yJIbTAaThl B IPAKTUYECKOH €SI TENIbHOCTH.

Henu u 3amaun u3ydeHUs: MHPOPMATUKH HAa YPOBHE OCHOBHOIO OOILETO
o0pa3oBaHus OMpPEACNAIOT CTPYKTYPY OCHOBHOTO COJAEpXaHusi y4eOHOro
npelMeTa B BUJIE CIACAYIOIIUX YEThIPEX TEMATUUECKUX Pa3/IeIIOB:

g poBasi TpPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATHUKH;

AJITOPUTMBI U TPOTPAaMMHUPOBAHHUE;

UH(GOPMAIIOHHBIE TEXHOJIOTHH.

Ha uzyuenune nndopmatuku Ha 6a30BoM ypoBHe oTBoauTcs 102 waca: B 7
kinacce — 34 gaca (1 gac B Hemeno), B 8 kinacce — 34 gaca (1 yac B Henenw), B 9
kiacce — 34 gaca (1 gac B Henento).



COAEPXAHUE OBYUYEHUA
7 KITIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMmnbloTep — yHuBepcajJbHOE YCTPOCTBO 00pa00TKH AAHHBIX

KoMmbioTep — yHUBEpcajabHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, padoTaroliee
mo mporpamme. THIBI KOMITBIOTEPOB: MEPCOHATBHBIE KOMITBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYNIEPKOMIBIOTEPbl. MOOMIIbHBIE YCTPONCTBRA.

OcHOBHbIE KOMIIOHEHTBI KOMIIBIOTEpa W UX Ha3HauyeHue. IIpoueccop.
OneparuBHass W JOJTOBPEMEHHAas MaMsiTh. YCTPOWCTBAa BBOJA U BBIBOJA.
CeHCOpHBIN BBOJ, aTYUKH MOOHUJIBHBIX YCTPOMCTB, CpeliCTBAa OMOMETPUUYECKOM
ayTeHTU(UKAIUH.

Hctopuss pa3BuTHS KOMIIBIOTEPOB W IPOTrPaMMHOIO  OOECIIeUeHUS.
[Toxonenus kommpioTepoB. COBpPEMEHHBIC TEHACHIIMU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbIOTepHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanpHbIil KOMIBIOTEDP. [Ipolieccop M ero XapakTepUCTUKH (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHass naMsATh. JloNroBpeMeHHas MaMsThb.
YcrpoiictBa BBoja M BbIBOJA. OOBEM XpaHUMBIX NAHHBIX (OlEepaTUBHAS MaAMAThH
KOMIIBIOTEpA, KECTKUNU U TBEPAOTENbHBIN AMCK, MOCTOSIHHAS MaMATh cMapT(doHA)
U CKOPOCTb JIOCTYIIA JJIsl Pa3JINYHBIX BUJOB HOCUTEIECH.

Texauka 6e30MacHOCTH U IIpaBujIa pabOTHl Ha KOMIIBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe oOecrnieyenne Kommbiotepa. [lpukiagHoe mporpamMmHoOe
oOecrieueHue. CucremHoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpaMMmupoBanusi. [IpaBoBasi oxpaHa mHporpaMM U JlaHHbIX. becruiatHbie U
yCIoBHO-OecTuIaTHbIe mporpaMmbl. CBOOOHOE MPOrpaMMHOE 00ecTICUCHHE.

@aitnel w1 manku (karamoru). [IpuHIMIBEI MOCTpOoeHUST (PANITOBBIX CHCTEM.
[lonnoe wms daitma (manku). Ilyte x ¢aiiny (manke). Pabora ¢ ¢aiimamu u
KaTaJloraMyd CpEJCTBAMHU ONEPAIMOHHON CHUCTEMBI: CO3JaHUE, KOMHPOBAHUE,
nepeMeInieHre, IepeuMeHOBaHNEe U yaaieHne (HaiaoB 1 mamnok (Katajaoros). THIIBI
¢aiinoB. CoiicTBa ¢aiinoB. XapakTepHbie pa3Mephl (HaljioB pa3IUYHBIX THUIIOB
(cTpaHuIa TEKCTa, ANEKTPOHHAs KHUTA, (poTorpadwusi, 3amuch MECHU, BUICOKIIUII,
MOJTHOMETPAXKHBIA QuiabM). ApxuBauus AaHHbIX. Vcrmosib30BaHHE MPOrpamm-
apxuBaTopoB. DaitnoBsiii MeHemkep. [louck daitnoB cpeacTBaMu onepariOHHON
CUCTEMBI.

KomnbrotepHbie BUPYCHI U Apyrue BPeAOHOCHBIE MporpaMmbl. [IporpamMmbl
JUTSL 3aIIUTHl OT BUPYCOB.

KoMmnbloTepHbie ceTn



O6benunenne kommbloTepoB B ceTh. CeTh UHTepHeT. BeO-cTpanuia, BeO-
caiit. CtpykTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsbl. [lonck
nHpopMalMK MO KIIOYEBBIM CJIOBaM M MO H300paxkeHuto. J[oCcTOBEpHOCTH
uH(popmalmm, noiaydyeHHoi u3z Murepuera.

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAITHH.

CereBoil 3THKET, 0a30Bble HOPMbI MH()OPMAIMOHHOW ATHUKM W TpaBa NpU
pabote B UnTepuere. Ctpareruu 0e3omacHoro rnoseenus B Uutepuere.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Nupopmanus 1 MHPOPMALMOHHBIE NIPOLECCHI

Nudopmariust — 01HO U3 OCHOBHBIX MOHATHI COBPEMEHHON HAaYKH.

Nudopmarus kak cBeieHus, MpeIHa3HAYCHHBIC JJIs1 BOCTIPUSITUS YETIOBEKOM,
U uHpopmanus Kak  JaHHble, KOTOpble MOTryT ObITb  00pabOTaHBI
aBTOMAaTU3UPOBAHHON CHCTEMOM.

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

NudopmanimoHHsie MPOIECCHl — TPOIIECChI, CBS3aHHBIE C XPaHEHUEM,
npeoOpa3zoBaHUEM U Tepelaueii TaHHbIX.

IIpeacraBaenune napopmanuun

CumBon. Aundasut. MomHocts andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHBIC U (hOpMATIbHBIE A3BIKU. AJ(ABUT TEKCTOB Ha PYCCKOM
s3bike.  JIBowuHbll  andaBur. KoOIMYeCcTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KOMOWHaNMi) GUKCUPOBAaHHOW JIMHBI B J1BoMuHOM ajdasute. [IpeobpazoBanue
moboro andaBuTa K IBOMYHOMY. KONMMYeCTBO paslIUUYHBIX CIIOB (DUKCHPOBAHHOMU
JUTMHBI B al(aBUTe ONpeeIEHHON MOIITHOCTH.

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

JIBomunblii kox. IIpeacraBieHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ayipaBUTE.

NudopmanmonHsiii  00bEM JaHHBIX. bUT — MHHUMaIbHAs €IMHHIA
KojaudecTBa WHGOpPMAIMM — JIBOMYHBIA  pa3psan. EauHunel  u3MepeHus
nHpopManmoHHOro 00bEéMa n1aHHBIX. buT, OaiT, KunobaiT, MmeradbaiT, ruradamT.

CkopocTb nepenaun JaHHbIX. EMUHUIBI CKOPOCTU NEepelavn JaHHBIX.

KomupoBanne texcroB. PaBHOmMepHbIM KkoA. HepaBHOMEpHBI  KOJI.
KomupoBka ASCII. BocemMuOutHbie koaupoBku. [loHSITHE O KOIMPOBKAx
UNICODE. JlekoaupoBaHu€ COOOIIEHUN C HCIOJIB30BAaHUEM PAaBHOMEPHOIO M
HepaBHOMEpHOro kojaa. HpopmanmoHHbIit 00bEM TEKCTA.

Hckaxenne nunpopmaluu npu nepeaave.

OO6uiee mpexacTtaBieHue O UUPPOBOM MPEJICTABICHUN ayAHOBU3YaJIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.



KomupoBanue 1Bera. llBetoBeie Mogenn. Mogens RGB. I'nmyOuna
Konuposanus. Ilanurpa.

PactpoBoe u BeKkTOpHOE mpejacTaBiieHue M300pakeHuid. [lukcenb. Ouenka
MH(OPMAIIMOHHOTO 00bEMa rpaduECKUX JAHHBIX JIJISI PACTPOBOTO M300paKEHHsl.

KonupoBanue 3Byka. Pa3pspHocTs n wactora 3anucu. KoinuecTBo kaHaimoB
3aIUCH.

OneHka KOJMYECTBEHHBIX IMapAMETPOB, CBSI3aHHBIX C MPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (pailsioB.

NupopmManoHHbIE TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBblE AOKYMEHTBHI U HMX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, abd3arl,
CTpOKa, CJIOBO, CUMBON).

TekcToBBI TpOLIECCOP — MHCTPYMEHT CO3/1aHUs, PEAAKTUPOBAHUS U
dopmatupoBanusi TexctoB. IlpaBuia Habopa Tekcra. PemakTtupoBaHHe TeKCTa.
CpoiictBa cumBosioB. [Hpudt. Tuner mpudrtoB (pyOseHble, C 3aceukami,
MoHomupuHHbIe). [lomyxupHoe W KypcuBHOe Hadepranue. CBoiicTBa ab3aleB:
IpaHullbl, a03alHbI OTCTYI, WHTEpBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CrtuneBoe ¢popMaTupoBaHue.

CtpykTypupoBaHue HHQOpMAlMU C TOMOIIBIO CHUCKOB M  TaOJHII.
MHuoroypoBHeBble criucku. [lo0aBrieHre TaGiuil B TEKCTOBbIE TOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMEHThl. O0TekaHue n3o0pakxeHHit
TEKCTOM. BkitoueHne B TEKCTOBBIM JOKYMEHT auarpamm, (Hhopmys, HyMepaiuu
CTpaHUL, KOJOHTUTYJIOB, CCHUJIOK U APYTUX AJIEMEHTOB.

[IpoBepka nmpaBonucanus. PacctanHoBka nepeHocoB. I'010COBOM BBOJI TEKCTA.
Onrudeckoe pacrno3HaBaHue TekcTa. KoMmmbroTepHblil mepeBoi. Mcnonab3oBaHue
cepBucoB MHTEpHETA 111 00pabOTKHU TEKCTA.

KomnbrorTepHas rpaguka

3HaKOMCTBO C Trpa@uuecKUMU penakTopamu. PacTpoBble pUCYHKH.
Hcnonp3oBanue rpaguueckux NPUMUTHBOB.

Omnepanuu per1akTUpOBaHUS rpa@UUecKuX 0OBEKTOB, B TOM YHCIIE IIUPPOBIX
¢dororpaduii: mM3MeHeHHe paszMepa, oOpe3Ka, IMOBOPOT, OTpakeHHe, padoTa cC
obnactaMu (BbIAEICHHE, KOMHMpPOBAHHE, 3ajlMBKAa LBETOM), KOPpEKLHMs IBETa,
APKOCTH U KOHTPACTHOCTH.

BekrtopHas rpaguka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMHU
CpeICTBAMHM TEKCTOBOI'O IpoIeccopa WIM JPYyrux MOporpaMM (IPHIIOKEHHUN).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyJabTUMeIUAHBbIE NIPE3eHTAIMA

[ToaroToBka MynpTUMEeAUHHBIX TIpe3eHTanui. Craiia. JloOaBneHnre Ha ciaiin
TEeKCTa M n300pakeHuii. Pabota ¢ HECKOIBKHUMH ClalIaMHu.



JloGaBneHne Ha  cjmaidJy  ayAUMOBU3YaJIbHBIX  JaHHBIX.  AHUMAaIus.
I'nepcceblikm.

8 KUIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

CucreMbl CUNCICHUS

Hemno3unmonuble ¥ TMO3UIIMOHHBIE CHUCTEMBI  CUHUCICHUA.  AJsdaBuT.
OcnoBanue. Pa3sépnyras ¢popma 3anucu yucia. [lepeBon B JECATUUHYIO CUCTEMY
qucell, 3aMUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUSI.

PumMckas cuctema cUMCIIeHHUS.

JIBonuHas cuctema cuucienud. I[lepeBoa uensix yucen B npexaenax ot 0 1o
1024 B nBOMUYHYIO CHUCTEMY CUMCIEHHMS. BocbmepuyHasi cHCTEMa CUHCIICHHUS.
[TepeBos uncen U3 BOCBMEPUYHOM CUCTEMBI B IBOUYHYIO U JICCATUYHYIO CUCTEMBI
u oOpatHo. IllectHanuarepuunass cuctema cuucienus. llepeBox umcen wu3
MIECTHAAIATEPUIHON CHUCTEMbl B JBOWYHYIO, BOCBMEPUYHYIO M JCCATUYHYIO
CHUCTEMBI U 0OPATHO.

Apudmernyeckre onepamni B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHThl MAaTEeMATH4YeCKOH JIOTHKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HauY€HUsS  BBICKA3bIBAaHUMU.
DNeMEHTapHbIE W COCTaBHbIE BbICKa3bIBaHUA. Jlornueckue omepanuu: «u»
(KOHBIOHKIIUSI, JIOTUYECKOE YMHOXEHHE), «UJn» (AU3BIOHKLMS, JIOTHUYECKOE
CJIOKEHHUE), «HEe» (Jorumyeckoe oTpuiiaHue). [IpuopuTeT JIOrHuecKux omeparuil.
Ornpenenenne UCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMS, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTHA BXOJSIIMX B HEro JJEMEHTAPHBIX BbICKa3biBaHUU. Jlormueckue
BbIpakeHUs. [IpaBuna 3ammcu JOTMYECKUX BbIpakeHui. [locTpoeHune Tabmi
HMCTUHHOCTH JIOTUYECKUX BBIPAXKEHUH.

Jlornyeckue 31eMeHThbl. 3HAKOMCTBO € JIOTHYECKUMU OCHOBAMH KOMIIbIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTe M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKIHNH

[Tonatue anroputma. HcnomHWTENM anropuTMOB. AJNTOPUTM KAk IUIaH
yIpaBJ€HUS UCTIOJHUTEIIEM.

CpotictBa anroputma. CrmocoObl 3amucu anropuTMma (CIOBECHBIM, B BHIE
OJIOK-CXEMBI, TPOTpamMma).

AnroputmMuueckne KOHCTpYKUMH. KoHCTpykuusi «cinenoBanue». JIMHENHbIN
anroput™.  OrpaHM4YeHHOCTh  JIMHEHMHBIX  aJrOPUTMOB:  HEBO3MOXKHOCTD
MPEAYCMOTPETh 3aBUCUMOCTh IMOCJIEA0BATEILHOCTH BBIMOJHSIEMBIX ACHCTBUN OT
HCXOJIHBIX JTaHHBIX.



KoncTpykuusi «BeTBIEHUE»: TOJIHAsI U HemojdHas (QopMbl. BeinmogHeHue u
HEBBINIOJTHEHUE YCIOBUSI (MCTUHHOCTh U JIOXKHOCTH BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE YCIIOBHSI.

KoHCTpyKIust «IMOBTOpPEHUs»: LIUKIBI C 3aJaHHBIM YKHCJIOM TOBTOPEHUH, C
YCIIOBUEM BBINIOJIHEHHUS, C IEPEMEHHOM IUKIIA.

Pazpabotka 11 popMalIbHOTO HWCIOIHUTENS aJIrOpUTMa, MPUBOIAIIETO K
TpeOyeMoMy pe3ylnbTaTy MpU KOHKPETHBIX HMCXOAHBIX JMJaHHBIX. Pa3paborka
HECJOXKHBIX aJTOPUTMOB C HCIOJB30BAHUEM IIMKJIOB M BETBJICHUW IS
yrnpasiaeHuss GopMaIbHBIMU HCHOJHUTENSIMU, Takumu kKak PoOot, Uepenarika,
YepréxHuk. BblonHeHne aJlropuTMOB BpPYYHYIO W Ha  KOMIIBIOTEpE.
CuHTakcHuecKue u Jorudeckue omuoku. OTKas3bl.

A3bIK NpOorpaMMupoOBaHus

A3bik nporpammupoBanust (Python, C++, Ilackane, Java, C#, IIkoibHBIN
AnroputMudeckuit S3bIK).

Cucrema mpoOrpaMMHUpPOBAHMS: PEJAKTOP TEKCTa MPOrpaMM, TPAHCIATODP,
OTJIAYHUK.

[lepemennas: tun, uMs, 3HadyeHHe. Llenble, BEIIECTBEHHBIE U CUMBOJIbHbBIE
NIEpEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETUYECKUE BBIPAKEHUS M TOPAIOK HX
BbIluKcieHus. Onepauuy ¢ UEIbIMU YHCIAMU: LEJIOYUCIECHHOE JEIEHUE, OCTaTOK
OT JIEJICHUS.

BerBnenusa. CocTaBHble YyCIOBHUSL (3alUCh JIOTMUECKUX BBIPAXKECHUU Ha
U3y4aeMOM SI3bIKE€ MporpamMMupoBaHus). HaxoxaeHne MUHUMyMa U MakCUMyMa
U3 JBYX, TPEX M UYETBIPEX uuncell. PenieHne KBaJpaTHOrO ypaBHEHHS, UMEIOLIETO
BEILIECTBEHHbIE KOPHHU.

JluanoroBas OTJIaJKa MPOrpaMM: TMOIIATOBOE BBINOJHEHHE, MPOCMOTP
3HAYEHUW BETUYHH, OTJIAIOYHBINA BHIBOJ, BBIOOP TOUYKH OCTAHOBA.

[Hukn ¢ ycmoBueM. AnroputM EBKinma s HaxoXIeHHUS HaWOOIBIIETO
o0IIero nenuTeNs ABYX HATypajbHBIX unces. Pa3OueHue 3amucu HATYpalbHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbBIIMM WU paBHbIM 10, Ha
OTieJIbHbIE TUDPHI.

[ukn ¢ nmepeMeHHOW. AJNTOPUTMBI MPOBEPKU JEIUMOCTH OJHOTO IIEJIOro
yucia Ha APyroe, MpoBEPKH HATYpaJbHOTO YKCIIa HAa MPOCTOTY.

O0paboTka CUMBOJIBHBIX NaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. I[lomcu€r YacTOThl MOSABICHUS CHUMBOJIA B
ctpoke. Betpoennbie pyHKIUU 1151 00pabOTKU CTPOK.

AHaJIU3 aJTOPUTMOB



OnpeneneHne BO3MOXHBIX pPE3yJIbTAaTOB pPadOThl aNropuTMa MHpPU JAHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIPEJEJICHUE BO3MOXKHBIX BXOAHBIX JaHHBIX,
MPUBOJAIIMX K JAHHOMY PE3YJbTaTy.

9 KUIIACC

IIu¢ppoBasi rpaMOTHOCTDH

I'no6anbHas cetb UHTEpHET U cTpaTerun 0e30MaCHOIO NMOBeICHUS B Hell

I'nmo6anbhas cers UuTepuer. [P-agpeca y3noB. CeTeBoe XpaHeHHE AaHHBIX.
MeToabpl MHIUBUIYATBHOTO U KOJUIGKTUBHOTO pa3MelleHuss HOBOM MHGOpMAIINH B
WNutepuere. bonbime naHHble (MHTEpPHET-JAaHHBIE, B YaCTHOCTH JIaHHbBIC
COITMAJIbHBIX CETEH).

[Tonsitue 06 wHOpMaMOHHON 0€30MacHOCTH. YTPO3bl MH(DOPMAIIMOHHOU
0e30MacHOCTH TIpU paboTe B TII00ATBHOM CETH U METOIbI NMPOTHUBOACHCTBUS M.
[IpaBuna Oe3omnacHoi ayTeHTU(PUKANMU. 3ammTa JUYHOWM HHPOpPMAIUU B
Nurtepuere. bezonacueie crpateruu noenenust B Mutepuere. [Ipeaynpexaenue
BOBJICUEHHUS B JICCTPYKTUBHBIE W KPUMHUHAJIbHBIE (OPMBI CETEBON AaKTUBHOCTH
(xu0epOyIIUHT, GUITUHT U APYTHE HOPMBI).

Pa6ora B uHpOPMALIMOHHOM NMPOCTPAHCTBE

Buner nestrensHocT B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBAsI CIy»Xk0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYTUE), CIPABOYHBIC
CIyObl (KapThl, paclUCaHUs W JPYrUe), TOWCKOBBIE CIYKObI, CITYXKOBI
OOHOBJICHUSI TPOrPaMMHOTO obOecriedeHuss ©  Jpyrue ciyxObl. CepBHUCHI
rocyJapcTBEHHBIX ycayr. OOnayHbple XpaHuUnuma JaHHbIX. CpeacTtBa COBMECTHOM
pa3paboTku AOKyMEHTOB (OoHJaiH-opuck). [IporpammHoe obecrieueHne Kak BeO-
CEPBHC: OHJIAITHOBBIC TEKCTOBBIE M I'paQUUYECKUE PEIAKTOPbI, CPeabl pa3pabdOTKH
MIPOTPaMM.

TeopeTnueckue 0CHOBbI HHPOPMATHKHI

MoaenaupoBaHue KaKk MeTO O3HAHUS

Mopaenb. 3amauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukamnmm
Mozenel.  MarepuanbHple  (HaTypHble) ©  WHPOPMAIMOHHBIE  MOJICIH.
HenpepsiBHbIe U nauckperHelie moxaenu. Mmurammonnsle Mogenu. UWrposeie
Mozenu. OneHKa aJeKBaTHOCTH MOJIETU MOACIUPYEMOMY OOBEKTY U LEIsIM
MOJIETUPOBAHMUS.

Tabnuunbie Mogenu. Tabnuila Kak NpeIcTaBiIeHUE OTHOLICHHUS.

bazbr pganubix. OTOOp B TabiuIE CTPOK, YAOBIECTBOPSIOUIUX 3a[aHHOMY
YCIIOBHUIO.

I'pad. Bepmmna, pedpo, myts. OpHeHTUPOBAaHHBIE U HEOPUEHTHUPOBAHHbBIC
rpadel. [nuna (Bec) peOpa. BecoBas marpuna rpada. [nuHa nytu Mexmy
BepminHamu rpada. Ilouck ontumansHoro mytu B rpade. HavanbHas BeprimHa



(MCTOYHUK) U KOHEYHas BEpIIMHA (CTOK) B OpPUCHTHUPOBAaHHOM Tpade. Beruucienue
KOJIMYECTBA IMyTEH B HAIIPaBICHHOM ALIMKINYECKOM rpade.

HepeBo. Kopens, BepmmHa (y3en), JucT, peOpo (myra) nepeBa. Bricorta
nepesa. [loanepeso. IIpumepsl ucnosb3oBanus aepeBbeB. [lepebop BapuaHTOB C
MOMOILBIO JIepeBa.

[TonsaTHEe MaTeMaTHYECKOM MOJENH. 3aJadyd, pEUlaeMble C TMOMOIIbIO
MaTeMaTUYeCcKOro (KOMIBIOTEPHOT0) MoJieaupoBanud. OTandyre MaTeMaTH4ecKou
MOJIENIM OT HATYpPHOM MOJEIM U OT CJIOBECHOTO (JUTEPATYpPHOTO) OIKUCAHUS
00BbeKTA.

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: MOCTAHOBKA 3aJlay, MOCTPOCHHE
MaTEeMaTUYEeCKOM MOJENH, TPorpaMMHasi peaau3alius, TECTUPOBaHKE, MTPOBEICHUE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAIU3 €TI0 Pe3yJIbTaTOB, YTOUHEHUE MOJIETH.

AJITOPUTMBI U MPOTPAMMHPOBaHHE

Pa3pa0orka aJiropuTMOB U IPOrpPamMM

Pazbuenne 3amaun Ha noazagaur. CocTaBlieHHE AJITOPUTMOB U MPOTpamMM ¢
UCIIOJIb30BAaHUEM BETBIICHHM, IIUKJIOB W BCIIOMOTATEIbHBIX aJITOPUTMOB IS
yIpaBiieHUus UCHOJIHUTENIeM PoOOT WM APYyrMMH HCTIOMHUTENSAMH, TaKUMH Kak
UYepenamka, YepTEKHUK U IPYTUMU.

Tabnuunble BeanunHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CoCTaBieHHE U
OTJIaJIKa MPOTPaMM, PEATU3YIOIIUX TUIIOBBIE allTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YHUCJIOBBIX MACCHMBOB, Ha OJHOM U3 A3BIKOB mnporpammupoBanusi (Python, C++,
[Tackanb, Java, C#, llIkonbHbIH AITOPUTMUYECKUHN SI3bIK): 3aII0JIHEHHUE YUCIOBOTO
MacCHBa CIy4alHBIMU YHCIAMHU, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOAA
qHcell, HAXOXICHUE CYMMBI DJIEMEHTOB MAcCHBA, JIMHEWHBIN MOUCK 3aJaHHOTO
3HaUEHUsS B MAacCUBe, TMOJCYET DJJIEMEHTOB MAaCCHUBA, YIOBJICTBOPSIOIMIMX
3a/IaHHOMY YCJIOBHUIO, HaXOXJIE€HHE MHHUMAJIBbHOIO (MaKCHUMAaJbHOTO) 3JIEMEHTa
MaccuBa. COpTUpPOBKA MacCcUBa.

OO0paboTKa MOTOKA JAHHBIX: BBIUHUCIECHUE KOJIWYECTBA, CYMMBI, CPEIHETrO
apu(PMETUIECKOT0, MHUHUMAIBHOTO ¥ MAaKCUMaJIbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIE0BATENBbHOCTH, YJIOBIETBOPSAIONINX 3aJTAHHOMY YCJIOBHIO.

YupasieHue

VYmupasneane. Curnan. O6patHas cBs3b. [lomydeHne curaaioB oT mu(poBHIX
JAaTYMKOB (KacaHWs, pAcCTOSIHUSI, CBeTa, 3Byka W Jpyroro). Ilpumepsl
UCIOJb30BaHUsl MPUHIMNA OOpaTHOM CBSA3M B CUCTEMax  YIpPaBICHUS
TEXHUYECKUMHU YCTPONCTBAMU C TIOMOIIbIO JIaTYUKOB, B TOM YHUCJIE B
pOOOTOTEXHUKE.

[Ipumepbl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPABICHUS JIBUKECHUEM B
TPAHCIIOPTHOM cHUCTEME, CBapOYyHasi JIMHUS AaBTO3aBOJIa, ABTOMATU3WPOBAHHOE



YIPaBJIEHUE OTOIUIEHUEM J0Ma, aBTOHOMHASI CUCTEMA YIIPABIICHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NupopmManuoHHbIe TEXHOJIOIHH

JJIeKTPOHHbIE TA0JIUIIbI

[Tonsitue 00 3neKTPOHHBIX TabauUax. TUIIBI JAHHBIX B slYEHKAX 3JIEKTPOHHOM
tabiuubl. PenakrupoBanue u ¢opmatupoBanue Tabmul. BcTpoeHHble (QyHKIMM
JUIsl TIOMCKAa MAaKCUMyMa, MUHUMYMa, CYMMbl W CpEAHEro apupMeTHyecKoro.
CopTupoBka [aHHBIX B BBIIEJIEHHOM jauana3zoHe. [locTtpoenwe aumarpamm
(rucrorpamma, KpyroBasi JAuarpamma, TOYedHas auarpamma). Bpibop Tuma
IUarpamMMel.

[IpeoGpazoBanue Gopmyn npu KonupoBaHuu. OTHOCUTENbHAS, a0CONIOTHAS
Y CMELIaHHAas aJapecarusl.

VYcnoBHbIE BBIYUCIECHHS B JJEKTPOHHBIX TabOiunax. CymMMuUpOBaHHE W
NoJICYET 3HAYEHUM, OTBEYAIOMIMX 3aJaHHOMY YycloBUIO. OOpaboTka OOJBIINX
HAaOOpOB JaHHBIX. UNCIIEHHOE MO/IETMPOBAHUE B JIEKTPOHHBIX TAOJIHIIAX.

NudopmannoHHbIe TEXHOJOTMHA B COBPEMEHHOM 001IeCTBe

Posib MHQOPMAIIMOHHBIX TEXHOJOTUI B Pa3BUTHH SKOHOMUKH MUpA, CTPaHBbI,
pernona. OTKpbITbIE 00pa30BaTEIIbHbBIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ UHGOPMATUKON U HHOOPMALIMOHHBIMU TEXHOJIOTHSMMU:
BeO-au3aliHEp, NPOrpaMMUCT,  pa3pabOTUYMK  MOOWIBHBIX  HPHJIOKEHUH,
TECTUPOBILUK, aPXUTEKTOpP MPOrpaMMHOr0 0O0ECNEUYeHMs], CHEUAINUCT 10
aHaJIU3y JAaHHBIX, CACTEMHBIN aIMUHUACTPATOP.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
HaIpaBJIEHO Ha JOCTHXKEHUE OOYYalOIMMUCS JIMYHOCTHBIX, METalpeIMETHBIX U
MPEAMETHBIX Pe3yJIbTATOB OCBOCHUS COJEpKaHUsI y4eOHOTO TIpeIMETa.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HaA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUS U COLMAIM3AIMU OOYyYaloOlUXCs CPEJACTBAMH Y4eOHOTO
npeaMeTa.

B pesynbprate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONME JTUIYHOCTHBIC
pe3yIbTaThI B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY H
HAy4YHOMY HaCJIeJIMI0, TOHUMaHUEe 3HaueHUuss MHPOPMATUKH KaK HAYKU B >KU3HH
COBPEMEHHOI'0 00IllecTBa, BIaJCHUE JIOCTOBEpPHOM HHGPOpMAIMEl O MepenoBbIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKEHHMSIX B 00JacTd HWHOOPMATUKU H
MH(POPMAIIMOHHBIX TEXHOJOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
1 poBoi TpaHchOpMAIIMKH COBPEMEHHOTO 00I11eCTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpUEHTAIUSI HA MOPaJIbHbIE IEHHOCTH U HOPMBI B CUTYallMsIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTH OIICHUBATh CBOE MOBEICHHUE U MOCTYIIKH, a TAK)KE MMOBEJICHNE
U MIOCTYNKH APYTHUX JIFOAEH C MO3UIIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHHUS TOCIEICTBUN TOCTYNKOB, AaKTUBHOE HENPHUITUE aCOUUAIBHBIX
MIOCTYNKOB, B TOM uuncie B IHTepHeTe;

3) rpaskaIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUE O COIMAIbHBIX HOpPMaxX MW MpaBWIaX MEKINYHOCTHBIX
OTHONIICHWH B KOJUJIEKTHBE, B TOM YHCIE€ B COIHUAIBHBIX COOOIIECTBAX,
coOJIfoIcHuEe TpaBUil 0OE30MAaCHOCTH, B TOM YHCJE HABBIKOB 0E€30MaCHOTO
MOBEJICHUSI B MHTEPHET-Cpele, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JEATENIbHOCTU TPU BBINOJHEHUH Y4Y€OHBIX, MO3HABATENIbHBIX 3a7ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMONOHUMAHHMIO W B3aWMOIIOMOIIM B
MpoIecce ITOM y4eOHOM MesITeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEACHUE U
MOCTYNKA CBOUX TOBApPUILEH C MO3ULIUM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS OCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOI' 0 IMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HH(pOpMaIuu,
MH()OPMAITMOHHBIX npoiieccax u UH(OPMaIIMOHHBIX TEXHOJIOTHUSX,



COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOMU
MPAKTUKHU U COCTABIISIIONIMX 0a30BYI0 OCHOBY JJIsi IOHUMAaHHUSI CYIIHOCTH Hay4HOU
KapTUHBI MUPA;

UHTEpEC K OOYYEHHI0O M TMO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaINpaBIE€HHOCTH H
yYpOBHs OOYYEHUS B TaJIbHEUIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIEOBATEIbCKOW J€ATEIbHOCTH,
YCTAHOBKAa Ha OCMBICJIICHHE ONBITAa, HAONIOAECHHM, MOCTYNKOB M CTPEMJICHHE
COBEPIIIEHCTBOBATh MYTH JOCTH)KCHUS WHIUBUIYAIBHOTO U KOJJICKTUBHOTO
0J1aronoayuus;

c(hOpMHPOBAHHOCTh WH(POPMAIMOHHOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSATEIILHOM paboThl € y4yeOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPaTypoH,
Pa3HOOOpPa3HBIMU CPEJICTBAMU HH(POPMAITMOHHBIX TEXHOJOTHUM, a TaK)KE YMCHHS
CaMOCTOSTEIILHO OINPEAENTh 1IeJIM CBOEr0 OOyYeHHUs, CTaBUTh U (HOPMYIUPOBATH
Juist ce0si HOBBIE 3ajaud B yué0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHUBBI M1 HHTEPECHI CBOEH MO3HABATEIIBHOU JICSITEIIBHOCTH,

5) popmupoBanusi KyJbTYpPbl 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBbIO, yCTaHOBKA Ha 3J0pOBbII 00pa3 >KM3HM, B TOM 4YHUCIE M 3a CYET
OCBOGHHUS U COONIOfICHUS TpeOOBaHMI O€30MacHOM AKCITyaTallud CpPENCTB
MH(GOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEeC K TMpaKTHUECKOMY H3yudeHHo mpodeccuit u Tpyma B cdepax
npodeccroHaIbHON NeSATEeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
NpOrpaMMHUpPOBAaHUEM M WH(DOPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSAX HAyKU MHPOPMATHKY U HAYYHO-TEXHHUUECKOTO MPOTPECCa;

OCO3HAHHBIH BBIOOP W  TOCTPOEHWE WHIWBHUIYAIbHOW  TPACKTOPUH
oOpa30BaHHsA U >KU3HCHHBIX IUIAHOB C YYETOM JHMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U NMOTPEOHOCTEN;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHHE TJIO00ATBHOTO XapakTepa JKOJIOTHYECKUX MpOoOJeM M MyTed uX
pelieHusi, B TOM 4YHCIE C Y4ETOM BO3MOXKHOCTEH WH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) aganTaunu ody4aronerocsi K N3MeHSIIOIUMCS YCJIOBHAM COUMATBHOM
U IPUPOIHOM CPe/bI:

OCBOCHHE OOYYAIONTUMUCS COIMAIBHOTO OIbITa, OCHOBHBIX COIMAJIBHBIX
poJiel, COOTBETCTBYIOIIUX BEAYIICH MEATeTLHOCTH BO3pacTa, HOPM U TIPABUII
00I11IeCTBEHHOTO MOBEACHUS, POPM COLIMAIILHOM KMU3HU B TPYNIAX U COOOIECTBAX,
B TOM YHCJIE CYIIECTBYIONMUX B BUPTYaTbHOM MTPOCTPAHCTRBE.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeiMeTHbIE PEe3yNbTaTbl OCBOEHUSA MPOrpaMMbl MO HHPOpPMATUKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
ITI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU, PETYIATHBHBIMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoru4yecKkue aeicTBU:

yMEHUE OMNpeJeNsiTh TMOHITHS, CO3/1aBaTh OO0OOIIEHUs, YCTaHABIUBATH
aHaJOTUM, KIacCUPUIMPOBATH, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUU ISl KJacCU(UKAIUU, YCTaHABIUBATh MPUUYMHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH JIOTMUECKUE PACCYXKACHUSA, JelaTh YMO3AKIIOUCHUs (MHIYKTUBHBIC,
JIETyKTUBHBIC U 110 aHAJIOTHH ) U BBIBOJIBI;

yMEHHE CO37]aBaTh, MPUMEHITh M IPEOOPa3OBHIBATH 3HAKHM W CHUMBOJIBI,
MOJICJIM Ml CXEMBI JIJISl PEIICHUsI YIeOHBIX U TTO3HABATEILHBIX 33144,

CaMOCTOSITEJIbHO BBIOMPATH CIOCOO pelieHus yueOHOW 3ajaun (CpaBHUBATH
HECKOJIbKO BAapHMAaHTOB peIICHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

dbopMynUpoOBaTh BOMPOCH], (UKCUPYIOIIHNE pPa3pblB MEXAY peadbHBIM U
XKeJIaTeIbHBIM COCTOSTHUEM CUTYaAIlUH, 00BEKTa, 1 CAMOCTOSITEILHO YCTaHABIUBATh
HMCKOMOE M JJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHNIO, TIOJIYICHHYIO
B XOJI€ UCCJICJOBaHUS;

IIPOTHO3UPOBATH BO3MOXKHOE JaJbHEHIIIEe pa3BUTHE IPOIIECCOB, COOBITHI U
WX TIOCJEJCTBUSl B aHAJOTUYHBIX WJIM CXOJHBIX CUTYyallUsX, a TAaKKE BbIJBUTaTh
MPENOI0KEHUS] 00 MX Pa3BUTHUU B HOBBIX YCJIOBUAX U KOHTEKCTAX.

Pabora ¢ undgopmanmeii:

BBIBIIATE JAchUIMT HHGOPMAIIUK, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JUYHbIE METOJbl, MHCTPYMEHTHI W 3aIlpOChl MPHU IOHUCKE U
orbope mHGOpPMAIMM WM JAHHBIX M3 HMCTOYHHUKOB C YYETOM MPEII0KCHHOM
y4eOHOM 3a7]a4 U 33JIaHHBIX KPUTEPHCB;

BBIOMpATh, aHAJIW3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH
HH(POPMALIMIO PA3IMYHBIX BUIOB M (hOPM TPEICTaBICHHUS;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMaAIbHYIO  (GOpMy  MpeaAcTaBICHUS
HHpOpPMALIMKM M WUIIOCTPUPOBATH pEIIaeMble 3aJadyd HECJIOXHBIMH CXEMaMH,
IuarpaMmMaMmu, HHOU rpadukoi U uX KOMOUHALUSIMU;

OIIEHUBATh HAACKHOCTh HMHPOPMAIIUU 1O KPUTEPHUAM, IPEII0KEHHBIM
yauTeNneM Wik chopMyJIUPOBAHHBIM CAMOCTOSITEIBHO;



3¢ (PEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh MH(OPMAIIHIO.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0wmenue:

CONOCTABJIATH CBOM CYKJEHHS C CYKICHUSMH APYIMX YYACTHHUKOB JUAJIOra,
O0OHapy’KUBATh Pa3IMYUE U CXOACTBO MO3UIIM;

nyOJMYHO MPEICTABISITh PE3yJIbTaThl BHIITOIHEHHOTO OMBITA (PKCIIEPUMEHTA,
HCCIIeIOBaHMUs, TIPOEKTA);

CaMOCTOSATETIbHO BbIOMpaTh (opMaT BBICTYIJIEHUS C Yy4€ToM 3ajad
Npe3eHTalMd U OCOOCHHOCTEW ayJAMTOPUU U B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIE€ U MUCbMEHHBIEC TEKCTHI C UCTIOJIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIHHON
paboThl MPU PEIICHUH KOHKPETHOM MpoOJieMbl, B TOM YHCJIE TPH CO3JaHUH
UH(OPMAIIMOHHOTO MPOYKTA;

NPUHUMATH 1E€JIb COBMECTHOM HMH(POPMALMOHHOW AESATENBHOCTH MO cOOpY,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALUK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTIKEHHUIO: paclpelelsiTh PO, J0r0BapUBATHCA, 00CYKIATh
IIPOLIECC U PE3yJIbTAT COBMECTHOM pabOTHI;

BBITIOJHATH CBOIO 4acTh paboThl ¢ uMHbopMareil win uHGOPMAIIMOHHBIM
OPOJYKTOM, JOCTUras Kauye€CTBEHHOI'O pe3yJibTaTa IO CBOEMY HAIPaBICHUIO U
KOOPJIMHUPYS CBOM JCHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OIICHMBATh Kau€CTBO CBOETO BKJIAJla B OO MHPOPMAIIMOHHBIN MPOAYKT IO
KpUTEPUSIM, CaMOCTOSITEJIbHO chopmMynupoBaHHBIM y4aCTHUKAMU
B3aUMO/JICHCTBUS;

CpaBHUBATh PE3YJbTAaThl C MCXOJHOW 3aJayedl M BKJIAJ KaXJOro 4YieHa
KOMaH/bl B JIOCTHXKEHHUE PE3YNbTaTOB, pa3AeiiATh C(epy OTBETCTBEHHOCTH H
MPOSIBJISITh TOTOBHOCTH K MPEJIOCTABICHUIO OTUETA MEPE TPYIIION.

PeryasiTuBHbIE YyHUBepcaJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBIIATh B JKM3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX NPOOJIEMBI, TpeOyromume
pelIeHUS;

OPUEHTHUPOBATHCSA B  PA3IUYHBIX TMOJXOJAaX K MPUHATHIO pEHICHUH
(MHIUBUAYATbHOE IPUHSATHE PEIICHUN, MPUHATHE PEIICHUN B TPYIIINE);

CaMOCTOSITEILHO COCTAaBIISITh AJITOPUTM pEIICHUS 3a7ayd (WJIM €r0 4YacTh),
BBIOMpATh CHIOCOO pelieHuss yueOHOM 3ajjaud ¢ y4€TOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBATh TIpejjiaraeMble BapHaHThI
pELICHU;



COCTaBJIATh IUIAH JEHCTBUM (IUIaH peaju3allid HaMEUYEHHOTO alropuTMa
pelIeHMs), KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM € YYETOM MOJYYECHHS
HOBBIX 3HAHUM 00 M3y4yaeMOM OOBEKTE;

Jenatb BBIOOp B YCJIOBUSIX NPOTUBOpEUYMBOM HH(pOpmMauuu u Opathb
OTBETCTBEHHOCTD 32 PEILICHUE.

CaMmokoHTpOJIb (peduiekcus):

BJa/IeTh CIOCOO0AMH CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIICKCUY;

JaBaTh OLICHKY CUTYalluu U Ipe/jiarath jiaH €€ n3MEeHEeHUS;

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opu pelleHud Yy4eOHOM 3ajaud, aJanTUpOBaTh pEIICHHE K MEHSIOIIMMCS
00CTOSATCILCTBAM;

OOBSICHATH ~ TPUYUHBI  JIOCTIDKEHUS  (HEAOCTH)KCHHUsI)  pE3yJbTaTOB
MH(GOPMAIIMOHHOMN J1eATeNbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOAUTh MO3UTUBHOE B IPOU3OIIEIIICH CUTYyaIUu;

BHOCUTh KOPPEKTUBBI B JICSATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIIMXCS CUTYAIMH, YCTAHOBJICHHBIX OITMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBHUSIM.

IMOIMOHAIbHBIA MHTEJIEKT:

CTaBUTH ce0s1 HA MECTO APYroro 4eioBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS
IPyTOoro.

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJUPOBATh BCE BOKPYT JaXKe B YCIOBUSIX
OTKPBITOT'O JIOCTYIA K JIFOOBIM 00BEMaM MHGOPMAIIHH.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 kjacce y oOyuaromerocss OyayT chopMUpOBaHbI
CJIEIYIOIINE YMEHHUS:

MOSICHSITh Ha nmpuMepax CMBICTT TOHSITHIA «uH(pOopMaIus»,
«MHQOPMAIIMOHHBI  TIporecc»,  «oOpaboTka  uWHOpMAIUUY»,  «XpAHECHHE
uHbOopMaINY, «epenada nHHOPMATIHI;

KOJUPOBAaTh ¥ JCKOJAMPOBATH COOOIIEHUS 10 3aJaHHBIM I[paBUiIaM,
JEMOHCTPUPOBATh MIOHWUMAHUE OCHOBHBIX MPHUHIIUIIOB KOJAUPOBAHUS WH(MOPMAITUN
Pa3TUYHON TPUPOBI (TEKCTOBOM, TpaduecKoi, ayino);

CpaBHUBATH JJUHBI COOOIIEHWH, 3aIMUCAaHHBIX B pa3IMYHBIX al(aBUTaX,
OTIEpUPOBATh CIMHHUIIAMH H3MEpPEHUs WH(OOPMAIIMOHHOTO 00bEMa W CKOPOCTH
nepeaaun JaHHBIX;

OIICHWBATh M CPAaBHUBATHh pa3Mephl TEKCTOBBIX, Tpa(UUECKUX, 3BYKOBBIX
¢aiinoB u Buseodailios;



MPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepenadu
nH(OpMAaITNH, CPABHUBAThH UX KOJUICCTBEHHBIC XapaKTePUCTUKH;

BBIJICTISATh OCHOBHBIE JTallbl B UCTOPUU M TMOHUMATh TCHICHIIMH DPa3BUTHS
KOMITBIOTEPOB U MPOTPAMMHOTO 00ECIIeUeHNUS;

10JIy4aTh U UCMOJb30BATh HHPOPMALIMIO O XapAKTEPUCTUKAX MTEPCOHATIBHOTO
KOMIIBIOTEpA U €r0 OCHOBHBIX JJIeMEHTax (Ipoleccop, ONepaTHUBHAS TMaMSITh,
JOJITOBPEMEHHAs TaMATh, YCTPOMCTBA BBO/1a-BbIBO/IA);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJlayaMH, PEIIaeMbIMH C €ro
MOMOMUIBIO;

OPUCHTHPOBATLCS B HEPAPXUUECKON CTPYKType (HalgoBOl CHUCTEMBI
(3armuchiBaTh mosiHOe UM (aitma (karamora), myTh K (ainy (karamory) 1o
UMEIOLIEMYCSl OMHUCAaHUIO (PaillioBON CTPYKTYphl HEKOTOPOTro WH(GOPMAIIMIOHHOTO
HOCHTEIIS);

paborate ¢ (alIoBOM CHCTEMOW TMEPCOHAJIBLHOTO KOMIIBIOTEpA C
UCIIOJIb30BaHUeM Tpaduueckoro uHTEepdeiica, a UMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeInarh, MepPeUMEHOBBIBATh, YAAISATh U apXUBUPOBATh (DAiJIbI M KaTaJIOTH,
UCIIOJIb30BaTh AHTUBUPYCHYIO MIPOTPaMMy;

MPENICTABIISATh PE3yJIbTAaThl CBOCH ESITELHOCTH B BUJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEANINHBIX Mpe3eHTAIII;

uckatb uHpopmaiuio B MIHTepHere (B TOM 4YHuCIe, MO KIIOUYEBBIM CIOBaM, IO
N300pa)KEHNI0), KPUTHUECKH OTHOCUTHCS K HaWAeHHOW WHGOpMAIMU, OCO3HABAsS
OMACHOCTh JUIS JIMYHOCTH M OOIIECTBAa PACIPOCTPAHCHHS] BPEIOHOCHOM
UH(GOpPMAIINH, B TOM YHCII€ SKCTPEMUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJApecoB BeO-peCcypcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHH;

coOmoaTh TpeOOoBaHMsA O€30MACHON JKCIUTyaTallud TEXHUYECKUX CPECTB
WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COOMIOAaTh CEeTEeBOU
ATUKET, 0a30Bble HOPMBI WH(OOPMAIIMOHHOW OSTUKH M TIpaBa TpH paboTe C
MPUIOKEHUSIMU Ha JIIOOBIX ycTpoicTBax U B MHTepHeTe, BhIOMpaTh Oe30macHbIe
CTpaTeruu MOBEJICHUS B CETH;

MPUMEHSATh METOAbl TNPOMUIAKTUKYA HETATUBHOTO BIUSHHS  CPEJICTB
WHOOPMAITMOHHBIX ¥ KOMMYHHKAIIMOHHBIX  TEXHOJOTHM HAa  370POBBE
MOJIB30BATEIIS.

K xoumy oOyuyenus B 8 kJjacce y oOyuvaroimierocss OyayT c(opMHpOBaHbBI
CJIEIyIOIINE YMEHHUS:

MOSICHATHL  HA  MpUMEpAX  pa3fiuuusg  MEXAy  MNO3UIHOHHBIMH U
HETMO3UI[MOHHBIMU CUCTEMAMU CUUCIICHUS;



3amuChiBaTh M cpaBHUBaTh Lenble yuciaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMax cyucieHus (¢ ocHoBaHusiMu 2, 8, 16), BBINOJHSITH
apudMeTHIECKUEe Onepaluy HaJl HUMU;

pPacKphIBaTh CMBICT TOHATHUM «BBICKA3bIBAHUEY», «IOTUYECKAS ONEpalus»,
«JIOTUYECKOE BBIPAKECHUEN;

3allMChIBaTh JIOTUYECKUE BBIPAXKEHHUS C MCIOJIb30BAHUEM JAU3BIOHKIINH,
KOHBIOHKIIMM WU OTPHUIIAHUS, ONPEAECIATh UCTUHHOCTH JIOTUYECKUX BBIPAKECHUU,
€CIIM U3BECTHBI 3HAYEHUS MUCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUII HCTUHHOCTH JJIsI JIOTUYECKUX BBHIPAKEHUI;

PAcCKpbIBATh CMBICII MOHATHA «UCIIOJHUTEIDBY», «AITOPUTM», «IIpOrpamma,
MOHUMAs Pa3HUILY MEXKAY YIOTPEOJICHUEM TUX TEPMUHOB B OOBIICHHOW pEeUd U B
uH(pOpMaTHKE;

OTHCHIBATh AJITOPUTM PEIICHMsI 3aJlaud Pa3TUYHBIMU CIIOCOOaMHU, B TOM
qHClie B BUJI€ OJI0K-CXEMBI;

COCTaBJISITh, BBITIOJIHATH BPYUHYIO U HA KOMIIBIOTEPE HECI0KHBIE AJITOPUTMBbI
C HCMOJIb30BAHMEM BETBJICHUM W LMKIOB ISl YOPaBICHUS MCIOJIHUTEISAMH,
TakuMu Kak Po6oT, Uepenamika, UepTExHUK;

UCIIOJIB30BATh KOHCTAHTBHl U TIEPEMEHHBIE PA3JIUYHBIX THUIIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COAEPKAIINE UX BBIPAXKEHUS, UCIOJIb30BaTh
onepaTop NpUCBaNBaHUS;

UCIIOJIb30BaTh MpH pa3pabOoTKe MPOorpaMMm JIOTUYECKHUE 3HAYEHUS, OINeparuu
U BBIPXKECHUS C HUMH;

AHAJIM3UPOBATH MPEIJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEACIISATh, KaKue
pE3yAbTaThl BO3MOKHBI ITPU 33IAHHOM MHOYKECTBE UCXOAHBIX 3HAUEHU;

co3JaBaTb W  OTJIAXWBaThb MPOTpaMMbl HAa  OJHOM M3  SI3BIKOB
nporpammupoBanusi  (Python, C++, Ilackanb, Java, C#, IkonabHbIN
Anroputmudeckuil SI3bIk), peanu3yronIue HECIOXKHBIE aJTOPUTMBI 00pabOTKH
YUCJIOBBIX JAHHBIX C HCMOJb30BAaHUEM LIMKIOB U BETBJICHHUM, B TOM 4YHUCIE
peanu3yoIme IpOBEPKY ASIMMOCTH OJHOTO LEJIOT0 YUCia Ha APYroe, NpOBEPKY
HATypaJbHOTO YKCIIA Ha TIPOCTOTY, BhIAENEHUs (P U3 HATYpaTbHOTO YHCIIA.

K xonmy oOyuenmss B 9 kiacce y oOyuaromerocss OyayT choOpMHUpOBaHBI
CJIEIYIOIINE YMEHHUS:

pa30mBaTh 3a7a4Ml HA TMOA3aJa4H, COCTABJISITH, BHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIC aJITOPUTMBI C WCTIOJIH30BAHMEM BETBIICHUM, IMKJIOB U
BCIIOMOTATEIBHBIX AJTOPUTMOB ISl yIPABICHUS HWCTIOJHUTEISIMHU, TAKUMH Kak
PoGot, Yepenaimika, YepTEKHUK;

COCTaBIIATh M OTJIAKHUBATH MPOTPAMMBI, PEATH3YIONINE THITIOBBIE aJITOPUTMBI
00pabOTKH YHUCIOBBIX TOCIEAOBATEIIBHOCTEH WJIM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (TTOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI W KOJIMYECTBA AJIEMEHTOB



C 3aJlaHHBIMM CBOMCTBAMM) Ha OJHOM U3 fA3BIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, lIkonpHbIN ATTOpUTMHUUECKUN S3BIK);

PacKpbIBaTh CMBICI TOHSTUUA «MOJECNbY, «MOJEIUPOBAHUEY», OMPEACISIThH
BUJIBI MOJEJICH, OLICHMBATh aJIeKBATHOCTb MOJIEM MOJIEIUPYEMOMY OOBEKTY M
LEJISIM MOJICJTUPOBAHUS,

UCIIOJIB30BaTh Tpadbl U JIEPEBbs [JIsi MOJCIUPOBAHUS CUCTEM CETEBOU U
HepapXuvecKoil CTPYKTYpbl, HAXOAUTh KpaT4allliuii myTh B rpade;

BBIOMpPATh CIIOCOO MPE/ICTaBICHUSI JAHHBIX B COOTBETCTBUH C MOCTaBIECHHOMU
3ajadel  (TaOnuIbl, CXeMbl, Tpaduku, JOUarpaMMbl) C  HCIOJIB30BAHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;

UCIIOJIB30BaTh  DJEKTPOHHBIE TaOMUUBl st  00paOOTKHM, aHalu3a U
BU3yaJIU3allUM YUCIOBBIX JAHHBIX, B TOM 4YHCJE€ C BBIJICJICHUEM JHarma3oHa
TaOJIHITBI M YIIOPSJ0UYUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TaOIUIAaX (HOPMYIIBI I PACUETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apuMeTHdecknx QyHKIUH (CyMMUPOBaHUE H
MoCU€T 3HAYCHUH, OTBEUAIOIINX 33IaHHOMY YCIJIOBHIO, CpefHee apuMETHIECKOE,
MOMCK  MAaKCUMQJIBHOTO W  MUHHMAJIBHOTO  3HAYCHHUs),  aOCOJIIOTHOM,
OTHOCHUTEJIBHOM, CMEIIaHHOM ajpecaluu;

UCIIOJIB30BaTh JJICKTPOHHBIC TAOJUIIBI JJIS YHCJICHHOTO MOJCIMPOBAHUS B
IIPOCTHIX 3aJlauax U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

UCIIOJIb30BaTh ~ COBPEMCHHBIC  HMHTEPHET-CEPBUCHI (B TOM  YHCIIC
KOMMYHHMKAIIHOHHBIE ~CEPBUCHI, OOJa4YHbIC XpAHWIWINA JaHHBIX, OHJIANH-
nporpaMMbl (TEKCTOBBIE U TpadUyecKHe PEIaKTOPhl, Cpeabl pa3pabOTKH)) B
y4eOHOM U MMOBCEIHEBHOMN JEATEIILHOCTH;

IPUBOAUTL TPHUMEPHI HMCIOJB30BaHUS TE€OMH(POPMAITMOHHBIX CEPBHUCOB,
CEpPBHCOB TOCYJIApCTBEHHBIX YCIYyr, 00pa3oBaTelIbHBIX cepBUCOB MHTepHeTa B
y4eOHOM U MOBCETHEBHOM JI€SITEILHOCTH;

UCIIOJIb30BaTh  pa3JIMUYHBIE  CPEJCTBA  3allUTBl  OT  BPEJIOHOCHOTO
MpOrpaMMHOr0  OOECTICUCHHS, 3alluIIaTh TNEPCOHAIBHYIO HWH(OpMAIUIO OT
HECAHKI[TMOHUPOBAHHOI'O JOCTYIla M €ro MOCJIEACTBUI (pa3rialieHus, MOJMEHBI,
yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHUYECKUX M COIMAJIBHO-
MICUXOJOTMYECKUX  aCTEKTOB  HCMHOJIb30BaHUs  cetu  MHTepHer  (ceTeBas
QHOHUMHOCTb, ITU(DPOBOM Cie/l, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEJIOHOCHOTO KOJa);

pacmo3HaBaTh MOMBITKU U MIPEAYIPEkKIATh BOBICUCHHE CE0S U OKPYKAIOIIHNX
B JICCTPYKTUBHBIC U KPUMHHAJIbHBIE (POPMBI CETEBON AKTHBHOCTU (B TOM YHCIIC
KUOepOyIUTUHT, (PUIIUHT).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. llndpoBas rpamoTHOCTH
11 Kommnrerorep — yHuBepcanbHOE YCTPOUCTBO ) bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmmoreka [{OK
1.2 Hporpammst  rarHbIe 4 https://m.edsoo.ru/7f41646e
bu6moreka [IOK
1.3 K 2
OMIPIOTEPHBIE CCTH https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3znen 2. Teoperuueckue 0CHOBbI HH(POPMATUHKH
)1 Nudopmanms u uHGOpMAITMOHHBIE ) bubnuoreka [IOK
' HPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
22 Hpexcrapuenue uipopmaiin ? https://m.edsoo.ru/7f41646e
Wroro no pazgeny 11
Paznen 3. UndopmanmoHHbie TEXHOJIOTHH
bubmuoreka [JOK
3.1 TexcToBbIe HOKYMEHTE! 6 1 https://m.edsoo.ru/7f41646¢e
bu6mmoreka [JOK
2 K 4
3 OMIIbIOTEpHAs rpaguKa https://m.edsoo.ru/7f41646¢e
bu6mmoreka [JOK
. M i 1
33 YABTHMEAMHHGIS HPESCHTAtH 3 https://m.edsoo.ru/7f41646e
Hroro no paszneny 13
Pe3epBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34 3 0




8 KUIACC

KoaunuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
bubmmoreka [{OK
1.1 C 6 1
MICTENBE CHHCTIEHIA https://m.edsoo.ru/7f418516
bubmmoreka [IOK
1.2 C) i 6 1
JIEMEHTBI MATEMAaTHIECKOH JIOTHKH https://m.edsoo.rw/7E418516
Hroro no pazneny 12
Paspnen 2. Anropurmsl U IPOrpaMMHpPOBaHue
)1 HcnonauTeny 1 anropuTMel. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
22 FA3BIK MPOTPAMMHPO B ’ https://m.edsoo.ru/7¢418516
bu6mmoreka [JOK
23 AAHAIIIS ATOPHTMOR 2 https:/m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




9 KUIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. llndpoBas rpaMoTHOCTH
11 I'moGanbHas cets IHTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€301macHOTO TTOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
bubmmoreka [{OK
1.2 Pa6 3
a00Ta B HH(OPMAIHOHHOM NPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKHU
bu6moreka [IOK
2.1 MonenupoBaHre KaK METO]T TO3HAHUS 8 1 hitps://m.edsoo.rw/7f41a7d0
Hroro no pazneny 8
Pa3znen 3. AinroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 PazpaboTka anropuTMOB U IporpamMm 6 1 hitps://m.edsoo.ru/741a7d0
bu6mmoreka [JOK
32 2
Yrpasienue https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 8
Paznen 4. UndopmanmoHHbie TEXHOJIOTHH
bu6mmoreka [JOK
4.1 1
OJICKTPOHHEIC TabHILh! 0 https://m.edsoo.ru/7f41a7d0
40 WNupopmaloHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK
' COBPEMEHHOM OO0IIIeCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pasaeny 11
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 0




IHOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE

Ne Mara nugposbie

Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE

padoTsbI padoThI
pecypcsl

Kommnerorep — yHuBepcanbHOE

BBIUHCIIUTEIBHOE YCTPOMCTBO,

1 aboTaroliee 1mo nmporpamme 1 bubmorexa HOK
P o poTpaMme. https-//m.edsoo.ru/8a1521d2
TexHnka 6€30MaCHOCTH U TIPaBHIIA
paboThl Ha KOMITBIOTEPE

) Hcropus u coBpeMeHHbIE 1 bubnuoreka [JOK
TEHJICHLIUU Pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al1523ee
[IporpammuOe obecrieueHne

3 kommnbroTepa. [IpaBoBas oxpana 1 Bubmmorexa [IOK

pa. 7P P https://m.edsoo.ru/8a152826
MIpOrpaMM U JaHHBIX

4 ®aitnel 1 nanku. OCHOBHEIC | bubmuorexa [IOK
omnepanuu ¢ ¢ailaMu 1 rmarnkamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.

5 Hcnonb3oBanue nmporpamMmm 1 bubmorexa HOK

POTP https://m.edsoo.ru/8al52cfe
apXuBaTOPOB

6 KomnsrotrepHbie BUpYCHI U | bubnunorexa [JOK
AHTUBUPYCHBIE NIPOrPaMMBI https://m.edsoo.ru/8a152{74

7 Kommnsrorepnsie cetu. [louck | bubnunorexa [JOK
uHpopmanuu B cetu MHTEpHET https://m.edsoo.ru/8a153244
CepBHCHI HHTEPHET-KOMMYHHUKALIAMN.

2 CereBoii atuker. CTpareruu | bubnunoreka [JOK
0€30MacHOTO ITOBEICHUS B https://m.edsoo.ru/8a153460
HNurepnere

bu6nmoreka [JOK
9 Nudopmanms u nanueie 1
(popman a https://m.edsoo.ru/8a161966
bub OK
10 NubopmanroHHbIE TPOLIECCHI 1 nommoreka L

https://m.edsoo.ru/8al61le2a




PazHooOpazue sA3bIKOB U anaBUTOB.

11 EctectBennsie u hopmanbHbie bubmiorexa LIOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOWYHBIN ayi()aBUT.
12 ﬁ €00 aSOBa}(Ill)/Ie moboro andasuta bubmmorexa [IOK
peodP https://m.edsoo.ru/8al 62186
K JIBOUYHOMY
[IpencraBnenue JaHHBIX B
13 KOMITBIOTEPE KAK TEKCTOB B bubmorexa HOK
P https:/m.edsoo.ru/8al 62316
JBOUYHOM alipaBuTe
14 Enununer uzamepenus nndopmanuu bubnuoreka [JOK
U CKOPOCTH Iepeauyu JaHHbBIX https://m.edsoo.ru/8a16249c
KonnpoBanne TeKCTOB.
15 PaBHOMEpHBIE 1 HEPABHOMEPHBIE Bubnmorexa [IOK
P P P https://m.edsoo.ru/8al 625£0
KO/JIbI
16 JlexoupoBaHue COOOIICHUA.
NudopmanmonHblii 006EM TekcTa
17 [udpooe mpeacrapieHne bubnuoreka [IOK
HEMPEPHIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
Koauposanue upera. OueHka
18 HH(POPMAITMOHHOTO 00BEMA bubnuorexa [JOK
rpadu4ecKuX TaHHBIX IS https://m.edsoo.ru/8al1629ec
pacTpoBOro M300paKEeHUs
bubmuorexka [JOK
19 KoaupoBanue 3Byka
P YK https://m.edsoo.ru/8a162b72
PesepBHbiil ypok «KoHTpoapHas
20 abota no Teme "[IpencraBienue bubmmorexa [TOK
p " pea https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
TekcToBble JOKYMEHTHI, UX BBOJ U
21 €aKTH OBaHI/Ilei TEKCTOBOM Bubmmorexa LIOK
pei p https://m.edsoo.ru/8al62e7e
rpoiieccope
” dopMaTUPOBAaHUE TEKCTOBBIX bubnuorexa [IOK
JOKYMEHTOB https://m.edsoo.ru/8al62fe6
3 [Tapametpsl cTpanunbl. COUCKU U bu6nuorexa [IOK

TaOTUIIBI

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




24 BcTaBka HETEKCTOBBIX 00OBEKTOB B 1 bu6mmoreka [JOK
TEKCTOBBIE JIOKYMEHTHI https://m.edsoo.ru/8a1632d4
NHuTennexkTyanbHbie BO3MOXKHOCTH

25 COBPEMEHHBIX CUCTEM 00pabOTKH 1
TEKCTOB
O06001IeHe U CUCTEMATH3AIIHS

26 3HaHUM 1Mo TeMe «TeKCToBbIC 1 bubmorera [JOK

https://m.edsoo.ru/8a1635c2
JOKYMEHTBD»

7 I'padmueckuii pegaxtop. PactpoBbie | bubnuorexa [JOK
PUCYHKH https://m.edsoo.ru/8a163874

)8 Omneparuu peaKTUPOBAHUS : bubnuorexa [JOK
rpagu4ecKux 0OBEKTOB https://m.edsoo.ru/8a1639d2

bu6moreka [IOK

2 B 1

? eKTopiaz rpagiica https://m.edsoo.ru/8a163b30
O06o01enre U cucTeMaTru3arus
3HaHuil no Teme «KommnbroTepHas

30 rpadukay. [IpoBepounas padota / 1 bubmorexa OK
p - poBep P https://m.edsoo.ru/8al6404e

Bcepoccuiickas mpoBepoyHas
pabota
Peseprubiit ypok. O6001meHNEe 1

31 cHUcTeMaTH3alus 3HaHUH / | bubnuoreka [JOK
Bcepoccuiickas npoBepoyHast https://m.edsoo.ru/8a164828
pabota

0 [ToaroroBka MynbTUMEAUITHBIX | bu6mmoreka [JOK
Mpe3eHTalui https://m.edsoo.ru/8a1642c4

00aBJIcHUE HA Cllal

33 f HOBU3YaJIbHbBIX 2;.[1[-IHBIX 1 bubmorera [JOK

yA y a > https://m.edsoo.ru/8a164472
aHUMAIIUH U THUIEPCCHIIOK
O06o01IeHre U cucTeMaTru3arus
34 3HaHI/IHI; no teme «M JIBTI/IM: HITHBIE 1 bubmmorexa [TOK
Y o https://m.edsoo.ru/8a164652
MIpe3eHTAII
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KUIACC

KoanyecTBo 4acoB DJIeKTPOHHBbIE
No ara nu(ppoBLIE
Tema ypoka Konrpoabubie | IlpakTHyeckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
| Heno3uuuoHHbIe U TO3UIIMOHHBIE | bub6mmorexa [{OK
CUCTEMBbI CUUCIICHUS https://m.edsoo.ru/8a1649¢e0
bubmmoreka [{OK
2 PasBe ast popma 3armc cia 1
BepHyTas Gopm TIHCH AHC https://m.edsoo.ru/8al64ba2
JIBonuHas cuctema CUMCIICHUS.
3 Apudmernueckue onepanuu B 1 bubnmorexa [JOK
pHOMET pall hitps://m.edsoo.ru/8a164d96
JIIBOMYHOM CHUCTEME CUMCIIEHUSI
4 BocpMepnuHas cucteMa CUHNCIIEHUS 1 bubmorexa LOK
P hitps://m.edsoo.ru/8a165296
5 [llecTHagaTepuyHas cucTeMa | bubnuoreka [IOK
CUMCJICHUS https://m.edsoo.ru/8a16549¢
O00011IeHNE U CUCTEMATHU3ALIUS
6 3HaHui 1Mo TeMe «CHUCTEMEI 1 Eubmorexa HOK
https://m.edsoo.ru/8al16564c
CUUCJICHUS
bu6mmoreka [JOK
7 Jlornueckue BRICKa3bIBAHUS 1
https://m.edsoo.ru/8al657fa
2 Jlornueckue onepamnuu «m», «UiIn», | bubnunoreka [JOK
«HE https://m.edsoo.ru/8al65b56
9 Onpenenenre HCTUHHOCTU | bubnunoreka [JOK
COCTaBHOTI'O BBICKA3LIBAHM S https://m.edsoo.ru/8al165cf0
10 TaOmuIbl HCTHHHOCTH 1
bu6mmoreka [JOK
11 Jlornueckue 371eMEHTBI 1
https://m.edsoo.ru/8a165e¢94
KoHnTponsHas pabota o Teme
12 «IIEMEHTHI MATEMATHYECKOU 1 1 Bubmiorexa LOK
https://m.edsoo.ru/8al178c38
JIOTUKHY
13 [TonsTue anropurma. Mcnonaurenu | bubnuorexa [IOK
aIrOpUTMOB https://m.edsoo.ru/8a17949e




14

CaoiictBa anropurma. Crioco0sl
3alUCH AJITOPUTMA

bu6mmoreka [JOK
https://m.edsoo.ru/8a179606

15

AnropurMuyeckas KOHCTPYKLIMS
«crneoBaHuey. JIMHEVHBIN alrOpUTM

16

AnropurMuyeckasi KOHCTPYKLIHS
«BETBJICHUEY: M10JIHAS U HEITIOJIHAS

(dopMmBI

17

AnroputMHuYecKast KOHCTPYKLUS
«TIOBTOPEHUEN

bubmmoreka [{OK
https://m.edsoo.ru/8a17998a

18

@opMabHOE UCIIOJIHEHUE
anropuTMa

bubmmoreka [IOK
https://m.edsoo.ru/8al79aac

19

Pa3paboTka HECTIOKHBIX AITOPUTMOB
C MCIIOJTb30BAHUEM ITHKIIOB IS
yrpaieHus: GopMaabHbIMU
UCIIOJHUTEISIMU

bu6moreka [IOK
https://m.edsoo.ru/8al179%lc

20

Pa3paboTka HECTIOKHBIX AITOPUTMOB
C UCMOJIb30BaHUEM LIUKIIOB U
BETBJICHUH JJIs1 YIPaBJICHUS
(hopMaTbHBIMU UCTIOJTHUTESIMU

bu6mmoreka [IOK
https://m.edsoo.ru/8al179%lc

21

Bremoanenue AJIroOpuTMOB

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

22

O00011IeHNE U CUCTEMATH3ALMS
3HaHu# no TeMme «McnonHuTenu u
AJITOPUTMBI. AJITOPUTMUYCCKUE
KOHCTPYKIIU

bubmuorexka [JOK
https://m.edsoo.ru/8al7al8c

23

S3pIk nporpammupoBanus. Cucrema
IPOrpaMMHUPOBAHUS

24

[Iepemennsie. Oneparop
MIPUCBaBAHUS

25

[IporpammMmupoBaHue JTUHEUHBIX
aJIrOPUTMOB

26

PazpaboTka nporpamm, coJiepxariux
OTIEpaTOp BETBJICHUS

27

Juanorosas oTyaika IporpaMm




28 Hukn ¢ ycnouem 1
. bubnmoreka [JOK
29 Huier ¢ nepemettioit ! https://m.edsoo.ru/8al7ac4a
bubmuoreka [JOK
30 O06paboTka CHUMBOJIBHBIX JAHHBIX 1 hitps://m.edsoo.rw/Sal Tadée
O06o01IeHre U CHCTeMAaTH3aIus
3HaHUM MO TeMe «SI3bIK
31 nporpammupoBanus» IIposepounas 1 Bubnrotexa LIOK
. https://m.edsoo.ru/8al7ae8e
pabora / Beepoccuiickas
IpoBepoyHas paboTa
PesepBubIit ypok. O60011eHNE U
1 cUcCTEeMaTn3anus 3HAHUM U yMEHUI 1 bubnuoreka [JOK
1o Kypcy uHpopmaTuku 8 kiacca / https://m.edsoo.ru/8al17b456
Bcepoccuiickas mpoBepouHas paboTa
Ananu3 anroputmoB. OnpeneneHue
13 BO3MOJKHBIX PE3YyJIbTaTOB PAOOTHI | bubnuoreka [IOK
aJITOpUTMa IIPU 3aJAaHHOM https://m.edsoo.ru/8al7afa6
MHO>KE€CTBE BXOJIHBIX JaHHBIX
AHnanu3 anroputmoB. OnpeneneHue
34 BO3MOJKHBIX BXOJHBIX JIaHHBIX, 1
MPUBOIALIUX K JAHHOMY PE3YJIbTaTy
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Hara nugposeIe
Tema ypoka Konrpoabubie | IlpakTuueckue bp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
| I'moGanwHas cetb MHTEpHET. IP- | bubnmoreka [JOK
aapeca y3i10B. boisbiive nanHbie https://m.edsoo.ru/8a17b578
bubmmoreka [{OK
2 NudopmanuonHas 0€301macHOCTD 1
popman https-//m.edsoo.ru/8a1 76690
VY4er noHATHS 00 UHPOPMAITMOHHOM
3 0€30MacHOCTH MPU CO3JIAHUHN 1 bubmuorexa [JOK
KOMITJIEKCHBIX MH(POPMAIIHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJE BEO-CTpaHUIL
4 Bunel nearenbHOCTH B CETH | bu6mmoreka [IOK
WNurtepHer https://m.edsoo.ru/8al7b8e8
OO0J1auyHBIE TEXHOJIOTHH.
5 Hcnons3oBanue onnaitH-oduca 1is 1 bubmorexa LOK
https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O00011IeHNE U CUCTEMATH3ALUS
3HaHuil o TeMaM «l J1o0anbHas ceTh
bu6mmoreka [JOK
6 HHTepHeT u cTparerun 6€301macHOTO 1
. https://m.edsoo.ru/8al17bb36
MOBEIECHHS B Hel», «PaboTa B
MH(POPMAITMOHHOM ITPOCTPAHCTBE)»
7 Moaenu 1 MOICTMPOBAHUE. 1 bubnunoreka [JOK
Knaccudukanuu monaeneit https://m.edsoo.ru/8al7be06
bu6mmoreka [JOK
8 TabmuuHbIE MOIETH 1
a https://m.edsoo.ru/8al7c04a
PazpaboTka 01HOTaOINYHO Oa3bl
9 naHHbIX. CocTaBlieHHE 3apOCOB K 1
0a3e JaHHBIX
I'pad. BecoBas marpuua rpada.
10 JlnvHa myTH MeXy BEepLINHAMHU 1

rpada. Berancnenue konmudyecTsa




IIyT€H B HAIIPaBICHHOM
aIMKINYecKoM rpade

Hepeso. Ilepebop BapraHTOB C

i MOMOIIIBIO JIEpeBa
12 MaremaTuyeckoe MOAEIUPOBAHUE bubnmorexa LHOK
https://m.edsoo.ru/8a17c¢392
13 DTarnbl KOMIBIOTEPHOTO bubnuorexa [JOK
MOJEJIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06o01eHre U cucTeMaTu3arus
14 3HaHui. KonTpoapHas pabora mo bubnuoreka [JOK
Teme «MoaenupoBaHue Kak METOT https://m.edsoo.ru/8al7c¢9c8
TTO3HAHUS
PaszOuenne 3amaun Ha MO13a0a4H.
CocraBiieHHE ANTOPUTMOB U
15 MPOTpaMM C UCITOJIb30BaHUEM bubmorexa OK
. https://m.edsoo.ru/8al7cb12
BETBJICHUH, LINKJIOB U
BCIIOMOTaTENbHBIX AJITOPUTMOB
bu6mmoreka [IOK
16 OAHOMEPHBIC MACCHBb! https://m.edsoo.ru/8al7cc3e
7 TumnoBeie aIropuT™MBI 0OPaOOTKH bubnuorexa [JOK
MaCcCUBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBka mMaccuBa
bubmuoreka [JOK
19 ObpaboTka MOTOKA JaHHKIX https://m.edsoo.ru/8al17d01c
O00011IeHNE U CUCTEMATH3ALMS
20 3Hanuil. KonTponbHas paboTa 1o bubnunoreka [JOK
Tteme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7dl1ca
porpaMm»
o1 VYupasnenue. Curnan. OOparHas bubnmoreka [JOK
CBsI3b https://m.edsoo.ru/8al7d4d6
b’ Po6oTu3npoBaHHbIE CHCTEMBI BuGmiorexa LIOK

https://m.edsoo.ru/8a17d602




DneKTpOHHBIE Ta0MUIIBL. TUTIBI

23 AHHBIX B STUCHKaX DJICKTPOHHOMN 1 bubmmorexa [IOK
A p https://m.edsoo.ru/8al17d710
TaOJIUIIBI
24 PenaktupoBanue u 1 bubmumoreka [IOK
(dhopmaTupoBaHue TAOIHUIL https://m.edsoo.ru/8al7d832
Bcerpoennnie KLMU JJIS [IOMCKA
25 MaKIC)I/IM a I\TIZ;II/IM a, CYMMBI 1 1 bubnmorexa LHOK
yMe, yMa, eyM https://m.edsoo.ru/8a17d990
CpeIHero apupMeTHIECKOTO
26 CoptupoBka u GuiIbTparus JaHHBIX | bubnuorexa [JOK
B BBIJICJICHHOM JHAIMa30HE https://m.edsoo.ru/8al17db70
7 [TocTpoenue nuarpamm u rpaduxos 1 bubnuorexa [JOK
B 2JIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7e08e
)3 OtHocuTenbHAas, a0COTIOTHAS U 1 bubmuorexa [JOK
CMelllaHHas ajapecalus https://m.edsoo.ru/8al7e2b4
29 VY ClIOBHBIC BEIYUCIICHUS B | bubmuorexa [JOK
AIIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60JIBIIMX HAOOPOB | bubnuoreka [IOK
JAHHBIX https://m.edsoo.ru/8al7e87¢c
31 YHucneHHoe MOJIETMPOBAHKE B | bubnuorexa [JOK
AIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHNE U CUCTEMATH3AL[MSI
. bubmuorexka [JOK
32 3HaHUM N0 TeMe «DJIEKTPOHHBIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Pois nHbOpMAITMOHHBIX
33 TeXHono(legl) B ua3BI/ITI/II/I SKOHOMUKH 1 bubmorexa LOK
p https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbl, PETHOHA
PesepsHeIiil ypok. O000IIEHE U
34 CI/ICTISMaTI/IBZP us I/IToroI;Ioe 1 bubmnorexa [IOK
T https://m.edsoo.ru/8al7eeb¢c
MIOBTOPEHUE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox

npoBepsieM.
pe3yJabTaTa

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1

ITo reme «IludpoBas rpaMOTHOCTHY

1.1

[osicHAT, Ha TpUMeEpax CMBICT MOHATHH «HHPOpPMALUN), «HHPOPMALUOHHBIH
nporueccy, «obpadoTka MHGOPMALUN», «XpaHEHHE HH(OpMalUW», «Iepenadya

nHpopmManumn»

1.2

[IpuBoauTE TpUMEpPBHI COBPEMEHHBIX YCTPOWCTB XpaHEHUs W Iepeladu

nH(pOpMalUY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHI

1.3

[TonyuaTes ¥ ucnosib30BaTh MHGOPMALUIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO
KOMITBIOTEPAa M €r0 OCHOBHBIX 3JIEMEHTax (IIpoleccop, ONepaTHUBHAS MaMSTh,

JOJITOBpEMEHHAs! MaMsITh, yCTPOUCTBA BBOJa-BhIBOA)

1.4

CoOTHOCUTH XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJayaMM, pPEUIaeMbIMU C €ro

IIOMOIIIBIO

1.5

OpueHTHPOBaThCS B HEPAPXUUECKON CTPYKTYpe (PaillIoBON CHCTEMBI (3aIMChIBATh
nonHoe uMmsa daina (karamora), myTh K dainy (kKarajaory) Mo HMEIOMEMyCs

OMHCaHUIO (PaIOBON CTPYKTYPBl HEKOTOPOTO HHPOPMAIIHIOHHOTO HOCUTEIIS)

1.6

PaGoratsb ¢ (aiinoBoit cucTeMoi NepcoOHANIBHOTO KOMIIBIOTEPA C UCIIOJIb30BAHUEM
rpaduyeckoro uHTepdeiica: co3laBaTth  (KOMHUPOBATb, nepeMenaTh,
NEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATh (haillibl U KaTaloru, UCIOIb30BATh

AHTUBUPYCHYIO IIPOTPaAMMY)

1.7

Uckare undopmanuio B MHTEepHETE (B TOM 4YHCIE IO KIIOUYEBHIM CJIOBaM, IO
U300paKEHHIO), KPUTUYECKH OTHOCUTHCS K HalIeHHOW MH(OpMAaIHK, 0CO3HABATh
OTMACHOCTh JJI1 JHUYHOCTH H OOIIecTBa paclpOCTPAaHEHUS BPEIOHOCHOI

I/IH(I)OpMaI_[I/II/I, B TOM YHUCJIC SKCTPEMUCTCKOT'O U TCPPOPUCTUUCCKOT'O XapaKTEpa

1.8

[TonuMaTh CTPYKTYpY a/ipecoB BeO-pecypcoB

1.9

Hcnonp3oBaTh COBPCMCHHBIC CEPBUCHI I/IHTepHeT-KOMMYHI/IKaI_II/Iﬁ

1.10

CO6J'IIO,Z[3TL Tpe6OBaHI/I$I 0e30IacHOM SKCIUTyaTallul TEXHUYCCKUX CPCIACTB
I/IH(pOpMaL[I/IOHHLIX U KOMMYHHUKAIIUOHHBIX TCXHOHOFHﬁ, COGJ’IIO,[[B.TB CETeBOU
OTHUKCET, 0a30BbIC HOPMBbI HH(I)OpMaHHOHHOﬁ OTHUKW W TIIpaBa IIpU pa60Te C
NINPpUIIOKCHUAMHA Ha JIFOOBIX YCTpOﬁCTBaX n B I/IHTepHCTe, BLI6I/IpaTB 0e30IacHbIE

CTPAaTCruu NOBCACHUA B CCTU

1.11

HpI/IMeHSITI: MCTOAbI HpO(I)I/IJIaKTI/IKI/I HEraTuBHOI'O BJIMSHUWSA CpCACTB
I/IH(bOpMaI_[I/IOHHBIX u KOMMYHUKAIITUOHHBIX TEXHOJIOT U Ha 310pOBLC

II0JIB30BaTCIIsA




ITo Teme «Teoperrueckue 0CHOBBI HH(DOPMATHKID)

KOI[I/IpOBaTB n ACKOAHUPOBATH C006IJ_ICHI/ISI 110 3aJaHHbIM IIpaBujiaM,

2.1 JEMOHCTPUPOBATH IOHUMAHUE OCHOBHBIX MPUHITUIIOB KOJUPOBAHUS HH(POPMALTUU
Pa3IUYHON TPUPOIBI (TEKCTOBOH, rpaduecKou, ayimo-)
CpaBHUBaTh UIMHBI COOOIICHWH, 3alHMCAaHHBIX B Pa3IMYHBIX aj(aBUTaX,
2.2 OTICpUPOBATh CAVMHHWIIAMH H3MEpPEHUsT WH(OPMAIMOHHOTO 00BEMA U CKOPOCTH
nepenayu JaHHbIX
53 OrneHuBaTh U CPAaBHUBATH Pa3Mephbl TEKCTOBBIX, TPAPUUECKUX, 3BYKOBBIX (haiIoB
' 1 BHU1€0(haiiIoB
3 [To Teme «MHpOpMAITMOHHBIE TEXHOJIOTHUI
31 [IpencraBnsTe pe3ynbTaThl CBOEH MAESITEIBHOCTH B BHUAE CTPYKTYPHUPOBAHHBIX
' WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUMHBIX MPE3CHTAIUN
8 KJIACC
Kona .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NIpOBEPHEM. 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme «TeopeTnveckne 0CHOBBI HHPOPMATHUKH
L1 [TosicHATh Ha mpuUMepax pazIuuusl MEXIY MO3ULIMOHHBIMH M HEMO3WIIMOHHBIMHU
' CUCTEMaMHM CUHCIICHUS
3anuceiBaTh M cpaBHUBaTh 1enble yuciaa ot 0 go 1024 B pas3iuyuHbIX
1.2 MO3UIIMOHHBIX CHCTEMaxX CYHCICHHS (C OCHOBaHMSAMHU 2, 8, 16), BBINOJHATH
aprudMeTHYECKUE OTepaIluy HaJl HUMHU
13 PackpbeiBaTh CMBICT TIOHSTHM «BBICKA3bIBAHUE», «JIOTHYECKasl OIeparusy,
' «JIOTUYECKOE BBIPAKEHUE)»
3anuchiBaTh  JIOTUYECKUE BBIPAKEHHUS C  HUCHOJb30BAaHUEM JIU3BIOHKIIUH,
L4 KOHBIOHKIIUM M OTPHULIAHUS, OMPEACIISATh UCTUHHOCTh JIOTUUECKUX BBIPAXKEHUH,
' €CJIM U3BECTHBI 3HAYEHUsI UCTUHHOCTU BXOJSAUIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOMUIBI ICTUHHOCTHU JJIs JIOTHYECKUX BBIPAXKCHUN
2 [To Teme «ANTropUTMBI U TPOrPAMMHUPOBAHUEY
PackpbiBaTh CMBICT TOHSATUN «UCIOJHUTENB», «AITOPUTM», «IpPOrpaMMma,
2.1 MOHUMAs Pa3HUILy MEXAY YNOTpeOlieHHeM 3TUX TEPMUHOB B OOBIICHHOHN pedn U
B HH(pOpMaTUKe
)5 OnuceiBaTh aTOPUTM PEIICHUS 3a7a4d Pa3IUYHBIMU CIIOCOOAMU, B TOM YHCTIE B
' BHJIC OJIOK-CXEMBI
CocraBiiTh, BBINOJHATh BPYYHYIO U HA KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C
2.3 KCIIOJb30BAHUEM BETBJICHUHN U LUKIIOB ISl YIIPABJICHUS UCTIOJHUTEISIMU




Hcnonb3oBaTh KOHCTAaHTBI M IEPEMEHHBIE PA3JIMYHBIX THUIIOB (YUCIIOBBIX,
24 JIOTUYECKUX, CHMBOJIBHBIX), a TAKXKE COJAEPIKALLUE UX BBIPAXKEHUS, UCII0JIb30BATh

OIIepaTop NPUCBAUBAHUS

5 s Hcnonw3oBate mpu pa3paboTKe MPOrpaMM JIOTHYECKHE 3HAUCHHsS, ONEpAli H

BbIPpAKCHHA C HUMU

6 AHaJH/ISI/IpOBaTI) MNPCAJIOKCHHBIC aJITOPUTMBI, B TOM YHUCJIIC OIPCACIIATH, KAKHC

PE3YyIbTAaThl BO3MOXKHBI ITPU 3aJaHHOM MHOKCCTBE UCXOJHBIX 3HAYCHUH

CO3I[aBaTI) " OTJIA)KMBATh INPOTrpaMMblI HA OJJHOM M3 A3BIKOB IIPOTrpaMMHPOBAHUS
(Python, C++, Ilackanp, Java, C#, lIkonpHblil AJTOpUTMUYECKUM S3BIK),
. peanu3ylonme HECIOXKHbIE aTOPUTMBI  O0paOOTKM YHCIIOBBIX JIAHHBIX C
. HCIIOJIb30BAHUEM LMKIOB W BETBJICHUN, B TOM YHCIE PEATU3YIOLIUE IMPOBEPKY
JIETMMOCTH OJTHOTO II€JIOTO YHCJIa Ha JPYroe, MPOBEpKYy HATYpaJbHOTO YMcia Ha

MIPOCTOTY, BBIJIENEHUS (P U3 HATYpaIbHOTO YUCIIA

9 KUIIACC

Kon
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI

npoBepsieM. .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHus

pe3yJabTaTa

1 ITo Teme «IludpoBas rpaMOTHOCTHY

Hcnonw3oBathb COBPEMCHHBIC  HWHTEPHET-CEPBUCHI (B ToM  4mcie
KOMMYHHKAIIMOHHBIE ~CEPBUCHI, OONa4YHble XpaHWIHINA JaHHBIX, OHJIANH-
1.1 nporpaMMbl  (TEKCTOBBIE M TpadUyecKue pPEeaaKTOpbl, Cpelbl pa3padOTKH) B

y4eOHOM 1 TTOBCEAHEBHOM JESITEIIBHOCTH

HpI/IBOI[I/ITL IIPpUMCEPLI UCIIOJIb30BAHUA FeOI/IH(I)OpMaLII/IOHHLIX CEPBUCOB, CCPBHCOB

12 TOCYHdapCTBCHHbBIX YCIIYT, 06pa30BaTeJ'IBHBIX CCPBUCOB I/IHTepHeTa B yqe6H0171 u
HOBCCHHGBHOﬁ ACATCIBbHOCTH

Hcnonp30BaTh pa3auyHbIE CPEICTBA 3aILUTHI OT BPEAOHOCHOTO IPOIPaMMHOIO
oOecrieueHus, 3alUINATh IIEPCOHAIBHYIO UH(pOpMAIHIO oT
HECaHKLMOHUPOBAHHOTO JIOCTYNa U €ro MOCJEICTBUM (pasriamieHus, MOoIMEHBI,
13 yTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOTHYECKMX M COLMAIbHO-
' IICUXOJIOTMYECKUX  aclEKTOB  HCIIOJIb30BaHMsI ceTH VHTepHer (cereBas
AHOHUMHOCTb, IIM(PPOBON cjel, ayTeHTUYHOCTh CYOBEKTOB M PECypCOB,

OTIaCHOCTh BPEIOHOCHOTO KOJIa)

Pacrnio3HaBaTh MOMBITKH U MPEIyNpeXkaaTh BOBICUCHHE CE0S U OKPYXKAIOIUX B
1.4 JECTPYKTUBHBIE M KPHUMHUHAJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM YHUCIIE

KUOepOyYIITMHT, (PUILIUHT)




ITo Teme «Teoperrueckue 0CHOBBI HH(OPMATUKI»

2.1

PackpbiBaTh CMBICT MOHATHH «MOJENBY», «MOAEIUPOBAHUEY», ONPENCIATh BUIbI
MO/IeJIel, OIIEHUBATh aJEKBATHOCTh MOJEIH MOJICTUPYEMOMY OOBEKTY U LM

MOJCIUPOBaAHUSA

2.2

Hcnonb3oBate rpadgpl W JAEpPEeBbS UISI MOJICIMPOBAHMS CHCTEM CETEBOH U

UEePAPXUUECKON CTPYKTYPbI, HAXOAUTH KPaTYalIIuii IyTh B Tpade

ITo Teme «ANropuTMBI U IPOrPAMMHUPOBAHUE

3.1

PazOuBaTh 3amauM Ha MOJ3aJadd, COCTaBIATH, BBIOJIHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C UCIOJIB30BAHUEM BETBIICHWH, LIUKIOB U

BCIIOMOTATCJIbHBIX AJITOPUTMOB JJIA YIIPABJIICHUA UCITOJTHUTCIIIMU

3.2

CocTaBiiaTh U OTIAXHUBATh INPOTPaMMBbl, PEATH3YIOLIUE THUIOBBIE AJTOPUTMBbI
00pabOTKM YMCIIOBBIX IOCJIEIOBATENILHOCTEH WJIM OJHOMEPHBIX YHCIOBBIX
MaccUBOB (IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMBbI MJIU KOJIMYECTBA AJIEMEHTOB
C 3aJJaHHBIMU CBOICTBaMM) Ha OJHOM U3 SI3BIKOB NporpammupoBanus (Python,

C++, Ilackanb, Java, C#, llIkonbHBIH ATTOPUTMUYECKHH SI3BIK)

[To reme «MHPpOpMAITMOHHBIE TEXHOJIOTHI)

4.1

BriOupare crmoco® mpencTaBieHUs] AaHHBIX B COOTBETCTBHU C TOCTaBJICHHOM
3amauedt  (TaOmuIbl, CXeMbl, TpauKd, JgUarpaMMbl) C  HCIOJB30BaHHUEM

COOTBETCTBYIOIIUX NMPOTPAMMHBIX CPEACTB 00pabOTKU JaHHBIX

4.2

Hcnonp30Bath 37€KTPOHHBIC TAOIHUIIBI 11 00paOOTKH, aHAIM3a U BU3yaJIU3aIluu
YHCJIOBBIX JIAaHHBIX, B TOM 4YHCJE C BBIICJICHUEM JMana3oHa TaOmuIlbl H

YIOPSAOYMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB

4.3

CoznaBaTh W MPUMEHSTHh B AJIEKTPOHHBIX Tabnuiax (HopMynbl Uis pacuéroB ¢
UCIIOJIb30BAHUEM BCTPOEHHBIX apumeThyeckux QYHKIHUNA (CyMMHpPOBAaHUE U
noAcy€T  3HAYEHWH,  OTBEUAIOUIMX  3aJaHHOMY  YCIOBHUIO,  CpeIHee
apudmernyeckoe, TMOHCK MAaKCHUMaJbHOTO ¥ MHUHUMAIBHOTO 3HAYEHHUS),

a0COJIIOTHOW, OTHOCHTEJILHOM, CMEIIAaHHOW aJipecariiu

4.4

Hcnonn3oBarh QJICKTPOHHBIC Ta6J'II/II_U>I U1 YMCJICHHOIO MOJCIUMPOBAHUA B

IMPOCTBIX 3aJav4ax U3 PA3HBIX NPEIAMCTHBIX obOmacren




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

Hudposas rpaMOTHOCTD

1.1

KomnbroTep — yHuBepcalibHOE BBIUMCIMTEIBHOE YCTPOICTBO, paboTaroliee 1o
nporpamMme. Tunbl KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI,  CYNEPKOMIIBIOTEPBl.  MoOWIbHBIE  ycTpoiicTBa.  TexHHKa

0€30MacHOCTH | MpaBHiia pabOThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa U WX Ha3HadeHue. I[Iporeccop.
OnepaTuBHasT W JOJITOBpPEMEHHass TaMsATh. YCTPOWCTBA BBOJAa W BBIBOJA.
CeHCOpHBIN BBOJI, JaTYUKH MOOWJIBHBIX YCTPOWCTB, CPEACTBA OMOMETPHUECKOU

ayTeHTUPHUKAIUN

1.3

Hcrtopus pa3BuTHsS KOMIIBIOTEPOB M MporpammHoro obecreueHus. IlokoneHus
KoMIploTepoB.  CoBpeMEeHHbIE  TEHJCHIIMH  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. IlapannensHeie Beruucienus. [lepcoHanbHbIA KOMIIBIOTED.
[Ipouieccop u ero xapakTepUCTUKH (TakToOBash YacTOTa, pPa3psIHOCTD).
OneparuBHas naMmsaTh. JloaroBpemMeHHasi maMsTh. Y CTpOMCTBa BBOJA U BBIBOJA.
OO0BEM XpaHHUMBIX JaHHBIX (ONEpaTHUBHAS MAMATh KOMIBIOTEPA, KECTKUN TUCK U
TBEPJOTEIbHBIM HAKONUTENb, IMOCTOSHHAs NaMATh CMapTQoHA) M CKOPOCTb

JOCTYIA JJI pa3IMYHbIX BHIOB HOCUTEJICH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. IlpukiiagHoe  mporpaMMHOeE
obecrnieueHue. Cucremnoe MIPOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBasi oxpaHa mporpamMm U JaHHbBIX. becrnaTHbie u

yCIOBHO-0ecIuIaTHbIe porpaMMbl. CBOOOIHOE MpOorpaMMHOE OOecrieueHue

1.5

@aiinbl v nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinos. XapakTepHbIe
pa3Mmepsl (aiiIoB pa3MYHBIX THUIOB (CTPaHUIIA TEKCTA, AJICKTPOHHAS KHUTA,

(dhoTorpadusi, 3aUCh IECHHU, BUICOKIIHII, TOTHOMETPAXHBIN (QUITHM)

1.6

[Mpunuunsl noctpoeHus ¢aitnosbix cucteM. [lonmHoe umsa Qaiina (mamku,

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

1.7

daiinoBeiii MeHekep. Pabota ¢ Qaiinamu U mankamu (Karajaoramu): cCO3JaHue,
KOIIMPOBAaHUE, NepeMellleHe, MepeMMEeHOBaHNne U yjaieHue (ailioB U mamox

(xatanoro). [Touck ¢aiiaoB cpecTBaMu ONEPAUOHHON CUCTEMBI

1.8

ApXI/IBaI_II/IH JaHHBIX. Mcnioab30BaHue mporpaMmM-apxmuBaTopoB

1.9

KOMHLIOTCpHLIe BUPYCBI U APYruc BPCAOHOCHBIC ITPOTpaMMBI. HpOFpaMMBI JJIsL

3aILMTHI OT BUPYCOB




1.10

O6benuHenne KoMnbioTepoB B ceTb. Ceth MHTepHeT. BeO-cTpanuma, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbeie cucremsbl. [lomck
uHbOpMAIMK 1O KIIOYEBBIM CJIOBaM M 10 Hu300paxkeHHio. JloCTOBEPHOCTH

uHpopManuy, noxydeHHon u3 Marepuera

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALIUH

1.12

CeTteBoii 3THKET, 6a30BbIE HOPMBI HH(POPMAITHOHHOW STUKHU U MpaBa MpH padoTe

B cetu MHTtepHer. CtpaTteruun 6e3omacHoro nopejaeHus B Miurepuere

Teopernueckne 0CHOBBI HHOOPMATHKH

2.1

WNudopmanust — 01HO U3 OCHOBHBIX TOHSATHI COBpeMeHHOH Hayku. MHbopmarms
KaK CBEJIEHUS, MpeJHa3HAuYEHHbIE JJIS1 BOCIPHUATHUS YEIOBEKOM, U MH(OpMAaLUs

KaK JIaHHbIE, KOTOpbIE MOTYT ObITh 00pabOTaHbl ABTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKpPETHOCTh JaHHBIX. BO3MOKHOCTH OMMCAHUS HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOUIBIO JAUCKPETHBIX AaHHBbIX. MHpOpMalMoHHbIE MpoLecchl —

MPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPeoOpa3oBaHNEM U Tiepeaadeii JaHHBIX

2.3

CumBoin. Andasut. MomrHocTs andaButa. PazHooOpasue s3bIKOB U ai(aBUTOB.
EcrectBeHHble M (QopManbHBle S3BIKH. AN(AaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JIBonunsblii andaBut. KoarmdecTBO BCEBO3ZMOKHBIX CJIOB (KOJOBBIX KOMOWHAITHIA)
(ukcupoBaHHOW UIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue mr000TO
anaBuTa K JBOMYHOMY. KONMYeCTBO pa3iuvHBIX CIIOB (DUKCHPOBAHHOM JUTHHBI B

andaBuTe OnpeneIEHHON MOIITHOCTH

24

KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aﬂ(l)aBI/ITa C IIOMOIIIBIO KOAOBBIX CJIOB B APYI'OM

andaBuTe, KOJ0Bas TaOIHIIA, TIEKOTUPOBAHUE

2.5

HBOHHHBIﬁ KOJ. HpeI[CTaBJ'IeHI/IC JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JABOMYHOM aJ'I(baBI/ITC

2.6

NudopmanrionHbiii 00bEM NaHHBIX. BUT — MUHMMaJIbHAS €IMHUIIA KOJUYECTBA

uHpopMaIuy — IBOMYHBIN pa3psa. baiit, kmobaiT, MmeradanT, ruradaiT

2.7

CKOpOCTL nepcaadn  JaHHBbIX. E qunaunis: CKOpOCTH II€pCaavyn  JaHHBIX.

Hckaxxenue nHpopmanuu npu nepegayue

2.8

Komuposanue texcroB. PaBHoMmepHbIii kon. HepaBHomepHsblii koa. KomupoBka
ASCII. BocemubutHsie koaupoBku. llonstne o xomupoBkax UNICODE.
JlekoqupoBaHue  COOOLIEHMM  C  HUCMOJNBb30BAaHHMEM  PAaBHOMEPHOTO U

HepaBHOMEpHOTo KoJa. H(popMaliMoHHbI 00bEM TekcTa

2.9

OOmiee mnpencraBieHHe O LUGPPOBOM MPEICTABICHUM ayJHOBU3YAJIBHBIX U
IpYTUX HENpepblBHBIX JaHHbIX. KoxupoBanue nBera. llBeToBhle Mozaenu.

Monens RGB. I'mybuna konupoBanus. [lanutpa

2.10

PactpoBoe M BekTOpHOE TmpencTaBieHHe u3o0paxenuit. Ilukcens. OueHka
nHpOpMAIMOHHOTO  00BEMa  TpapHUuUecKMX  JAaHHBIX IS PacTpoOBOTO

M300paxeHus




2.11

Komuposanue 3Byka. PaspsaHocTe M uyactora aumckperusauuu. KoamdecTBo
KaHanoB 3amucu. OneHKa KOJMYECTBEHHBIX IapaMETPOB, CBSI3aHHBIX C

MPEICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (hailioB

WNudopmanioHHbIE TEXHOJIOTUH

3.1

TexkcToBbIe TOKYMEHTHI M MX CTPYKTYPHBIE 3JI€MEHTHI (CTpaHuIla, ad3all, CTpoKa,

CJIOBO, CUMBOJI)

3.2

TekcToBbIi Mmpoueccop — HMHCTPYMEHT CO3JIaHMs, PEOAKTHPOBAHUS U

(dhopmarupoBanus TekcToB. IIpaBuna Habopa TekcTa

33

PenaktupoBanune Ttekcra. CBoiictBa cumBoioB. Upudrt. Tumsr mpudron
(pyOnensle, c 3aceukamu, MOHOIIMpHHHBIE). [lodyXHpHOE U KypCHUBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHUIBI, a03alHBIA OTCTYN, WHTEPBa,

BbhIpaBHUBaHUE. CTUIEBOE OpMATUPOBAHUE

3.4

CrpykrypupoBanue uHPOpMaUU C [OMOIIbIO CHUCKOB W  TaOmuIl.

MHuoroypoBHeBbIe ciicKU. JloOaBieHne TaOINIl B TEKCTOBBIE TOKYMEHTHI

3.5

BceraBka m3o0paxkeHHiI B TEKCTOBble JOKYMEHThl. OOTekaHue H300paxKeHHi

TeKCTOM. BKiTtoueHne B TEKCTOBBIN JJOKYMEHT Uarpamm U GopMyt

3.6

[Tapametpsl cTpaHunbl, Hymepanusi crpaHull. JloOaBieHue B JOKYMEHT

KOJIOHTUTYJIOB, CCBLIIOK

3.7

IIpoBepka mpaBomucanusi. PaccraHoBKa mepeHOCOB. ['0J0COBOM BBOJ TEKCTA.
Onrtuyeckoe pacno3HaBaHue Tekcta. KommbroTepHsiil nepeBo. Mcnonb3oBanne

cepBHCOB ceTH MHTepHeT 11 00paboTKH TeKcTa

3.8

3HaKOMCTBO €  rpauuecKMMU  peAakTopamMu. PacTpoBble  pPUCYHKH.

Hcnons3oBanne Fpa(bI/I‘ICCKI/IX IIPUMUTHUBOB

3.9

Omnepanu  pelakTUpOBaHusl TpadHUECKUX OOBEKTOB, B TOM 4HUCIE IH(POBBIX
(dotorpadmii: mW3MEHEeHUE pazMepa, oOpe3Ka, IOBOPOT, OTpPaKEHHWE, pabdoTa C
obnmactsiMu  (BBIJICNICHUE, KONHMPOBAHWE, 3aMBKA I[BETOM), KOPPEKIMS IIBETa,

SAPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB  BCTPOECHHBIMU
CpeACTBaMHU TEKCTOBOIO IpoIeccopa MM APYrHX IMporpamMm (MPUIIOKEHUH).

JloGaBiieHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

3.11

[ToarotoBka MynbTUMeNUUHBIX mpe3eHTanuii. Crnaiin. [loGaBneHue Ha craif

TCKCTA U H306pa)KeHPII>i. PabGota ¢ HeCKOITBKUMH claiijaMu

3.12

I[O6aBJ'ICHI/Ie Ha claiif AyAUOBHU3YAJIbHBIX TAHHBIX. AHI/IMaI_II/ISI. FI/IHCpCCBIJ'IKI/I




8 KIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1

Teopernuecknue 0CHOBBI HHOOPMATHKH

1.1

HGHOSI/IHI/IOHHBIC U MO3HMIIUMOHHBIC CUCTCEMbI CUMCICHUA. A.]I(baBI/IT. OcHoBaHHeE.
Pazpépuyras ¢opma 3amucu uncna. IlepeBoa B AECATHUHYIO CHCTEMY YHCEIL,

3aIlIMCAaHHBIX B APYTUX CUCTEMAX CHHUCIICHUA

1.2

PumMmckag cucrema cumcieHus

1.3

JIBonuHas cucreMa cuucienus. [lepeBon uenbix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CHCTEMY CUMCIIeHHs. BocbkMepuuHas cuctema cuuciienus. [lepeBos
9ucell U3 BOCBMEPHYHON CHCTEMBbI B JBOWYHYIO M JICCATHYHYIO CHCTEMBI U
obOparno. IllectHammarepuuHast cucrema cumcieHus. IlepeBom uymcen wu3
MIECTHAIIATCPUIHON CHCTEMBI B JBOWYHYIO, BOCBMEPHUYHYIO U JCCSITHYHYIO

CUCTEMBI U 00paTHO

1.4

Apudmernueckue onepanuy B ABOUYHON CUCTEME CUMCIICHUS

1.5

Jlormueckne  BBICKa3hIBaHMA.  Jlormdyeckwe  3HAYEHHWS  BBICKA3LIBAHMI.
DNeMeHTapHbIE W COCTaBHBIE BBICKa3bIBaHUS. JlorWMdeckue omepamuu: «u»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKCHHE), «WIH» (IU3BIOHKINS, JIOTHYECKOE
CIIOKEHHUE), «Hey» (ormdeckoe oTpurianue). [I[puopuTeT TOruuecKux omeparmii.
OnpeneneHre HMCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUS TMPU  HM3BECTHBIX

S3HAYCHHUAX UCTHUHHOCTHU BXOAAIINX B HETO 3JICMCHTAPHBIX BBICKA3bIBaHUH

1.6

Jlorngeckue BBIPpaKCHU . HpaBI/IJ'Ia 3allMCH JIOTHYCCKHX BI)Ipa)I(eHHI;'I. HOCTpOCHI/IC

Ta6J'II/ILI HCTHHHOCTH JIOTHYCCKUX BBIpa)KeHI/Iﬁ

1.7

Jlormueckue 3jaeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

AJNTOpUTMBI M IPOTrPAMMHPOBAHHE

2.1

ITonsaTue ajiropurma. Hcnonnurenu AJITOPUTMOB. AJ'IFOpI/ITM KakKk IIJIaH

YIIpaBJICHUS UCIIOJIHUTCIICM

2.2

CgoiictBa anroputma. CrnocoObl 3alucu alropuT™Ma (CIOBECHBIHN, B BUJIE OJOK-

CXEMBI, porpamMma)

2.3

AnropurMuueckue KOHCTpyKUMH. KoHCTpykumsi «cienoBaHuey. JIMHEHHbIN
anroput™.  OrpaHMYEHHOCTb  JIMHEMHBIX  QJITOPUTMOB:  HEBO3MOKHOCTh
IIPEyCMOTPETh 3aBUCUMOCTD MOCIJIEA0BATEIbHOCTH BBITIOIHAEMBIX IEUCTBUN OT

HCXOJHBIX JaHHBIX
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KOHCTPYKLII/IH «BCTBJICHHUC): TIIOJIHAsA W HCIIOJHasA (I)OpMBI. Brinonnenue u
HCBBIINIOJIHCHUEC YCIIOBHUA (I/ICTI/IHHOCTB " JIOXKHOCTb BLICKEBLIBE[HI/I}I). HpOCTBIe u

COCTAaBHBLIC YCIIOBUSA

2.5

KoHceTpykiusi «OBTOpEHME»: LUKIBI C 33JaHHBIM 4YHMCIOM IIOBTOPEHHUH, C

YCJIOBUCM BBITIOJIHCHUS, C HepeMeHHOﬁ OUKJIa




2.6

PazpaGoTka 11t (GOpPMAIbHOTO MCIOJHUTENS alrOPUTMA, NPUBOJAIIETO K
TpeOyeMoMy pe3yibTaTy MpH KOHKPETHBIX HCXOIHBIX IaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCIOJIB30BAHUEM LMKIOB M BETBICHUM UL
yrpaBiieHUs (OPMabHBIMH ~ HCIOJHHUTEISIMUA. BBINIONHEHHE alroOpUTMOB

BPYYHYIO M Ha KomIbloTepe. CHHTaKCHYECKHE U JIOTHYeCKHUEe OITMOKHA. OTKa3bI

2.7

SA3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIid
Anropurmuueckuii 3pik). CucremMa nporpaMMHpOBAHHUS: PEAAKTOpP TEKCTa

IIPOrpamM, TPAHCIATOP, OTIIATUUK

2.8

HepeMeHHaﬁ: THUII, WM, 3HA4YCHHC. LIGJII)IG, BCIICCTBCHHBIC W CHMBOJIBHBIC

NepeMEHHbIE
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Oneparop mnpucBauBaHus. ApU(PMETHYECKHE BBIPAKEHUS U MOPAJIOK HX
BbruncieHus. Onepanuy ¢ HeNbIMUA YMCIaMU: LEIOYHUCIEHHOE JeJICHUE, OCTaTOK

OT ACJICHUA. HpOBepKa JACIIMMOCTH OAHOI'O LEJIOTro Yrcjia Ha APYroc

2.10

BerBnenusi. CocraBHble YCIOBHSI (3alUCh JIOTMUECKUX BBIPAXKEHUH Ha
M3y4aeMOM s3bIKe MporpaMMupoBanusi). HaxoxaeHne MUHUMyMa 1 MakCUMyMa
13 IBYX, TPEX U YETBIPEX YMCell. Pemenne kBaapaTHOTO ypaBHEHUS, UIMEIOIIETO

BCIICCTBCHHBLIC KOPHHA

2.11

JlnanoroBas oTJIaJKa MporpaMm: MOLIArOBOE BBIMOJIHEHHE, TPOCMOTP 3HAUECHU N

BCJINYUH, OTJTa,HO‘IHBIfI BBIBOJ, BBI60p TOYKH OCTaHOBA

2.12

uxn ¢ ycnmoBuem. Anroputm EBKimaa mjis HaxoskIeHUsI HanOOJIBIIEro 00IIero
JIEATENS JBYX HaTypalbHBIX uncell. PazOneHue 3anvucy HaTypaJlbHOTO YMCia B
MO3UIIMOHHON CHCTEME€ C OCHOBaHHMEM, MEHBIIUM WM paBHbIM 10, Ha

OT/EIIbHBIC ITU(PBI

2.13

L[I/IKJ'I C nepeMeHHoﬁ. AJ'IFOpI/ITMbI IMPOBEPKU ACIIMMOCTHU OAHOTI'O LEJIOT0 YHUCiIa

Ha Jpyroe, NpoBCPKU HATYPAJIbHOTO YUCJIa HA IPOCTOTY

2.14

OO0paboTka CUMBOJBHBIX AaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHas obpaboTka crpok. [loacu€T 4acTOThHl MOSIBICHHS CHMBOJA B

cTpoke. Berpoennsie GyHKIMM 17151 00pabOTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJXHBIX PE3YIIbTATOB pa60TBI aJIroputMa 1npu 3aJaHHOM
MHOXECTBC BXOJHBIX HaHHBIX, OMNPCACICHUC BO3MOXKHBIX BXOAHBIX JdHHBIX,

NPUBOALINX K IJaHHOMY PE3yJbTaTy




9 KITIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Hudposas rpaMOTHOCTH

1.1

I'moGanbuass cerp MutepHer. IP-agpeca y3moB. CereBoe XpaHEHUE JaHHBIX.
MeTo/1pI MHIMBHIyaIbHOTO U KOJJIEKTUBHOTO pa3MeleHUs1 HOBOW HH(popManuy B
I/IHTepHeTC. bonpmue JaHHBIC (I/IHTepHeT-IIaHHI)IG, B 4YaCTHOCTH JOAaHHBIC

COLIMAJIbHBIX CETeH)

1.2

[Toustne 00 wuHpOpPMAITMOHHON Oe30macHOCTH. YTPo3bl HHODOPMAITMOHHON
0€30MacHOCTH MPHU pabOTe B TIIOOATBHON CETH W METOJIbI MPOTHUBOJACUCTBUS UM.
[IpaBuna Ge3omacHON ayTeHTH(UKAIMKU. 3aluTa JAYHON MHPOPMAIUUA B CETH
HNurepner. be3omacHele cTparermu moBeaeHUss B cetu  MHTepHer.
[IpenympexaeHue BOBIEUEHUST B JIECTPYKTUBHBIE M KPUMHUHAIbHBIE (OPMBI

CETEeBOM aKTUBHOCTH (KMOEpOYIIIMHT, (GUITHHT U Apyrue Gopmbl)

1.3

Bunsr nestensHoct B MHTepHeTe. MHTEpHET-CEpBUCHI: KOMMYHUKAIIMOHHBIE
CepBHCHI (1MOYTOBAs Cly’k0a, BHI€O-KOH(PEPEHI-CBSA3b U JAPYrUe), CIpaBOYHbIE
CIyXObl (KapTbl, paclUCaHUs U JPYrHe), IOUCKOBBIE CIYXKObI, CIyXKObI
OOHOBJICHHS TIPOTpPaMMHOro oOecrieueHuss W JApyrue CciyxO0bl. CepBHUCHI
rocyJapcTBeHHbIX  ycuyr. OOsayHble XpaHuiauiia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3paboOTKM JOKYMEHTOB (oHmaiH-oducel). I[Iporpammuoe
obecrieueHne Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBBIE M Tpaduueckue

PEeAaKTOPHIL, Cpelibl pa3paboTKU MpoTrpamMm

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

Mogenb. 3amaym, pemnraeMbie C MOMOIIBIO MozenupoBaHus. Kiaccudukarmm
Mozenei. MarepuanbHbie  (HaTypHbie) ©  WHGOPMAIMOHHBIC  MOJICIH.
HemnpepsiBHBIE M JUCKpeTHBIE MojenH. MmurtarmonHsle Mozenu. Hrposbie
mozaenu. OneHKa COOTBETCTBUS MOJEIU MOJCIUPYEMOMY OOBEKTY M UENSIM

MOACIIMPOBAHUS

2.2

Tabanuneie MOACIIH. Ta6JII/II_Ia KaK IIpeaACTaBJICHUC OTHOLICHUA

2.3

ba3pl JaHHEIX. OT60p B Ta6J'II/ILIe CTPOK, YAOBJICTBOPAOIMIUX 3aJaHHOMY

YCJIOBHIO
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I'pad. Bepmmna, pebpo, myrs. OpueHTHpPOBaHHBIE U HEOPUEHTHUPOBAHHBIE
rpadsl. [Inuna (Bec) peOpa. BecoBas matpuma rpada. [[nuHa nmytn Mexay
BepmimHamu rpaga. Ilouck ontumansHoro myta B rpade. Hauanbhas BepumHa
(MCTOYHMK) W KOHEYHas BepmiMHa (CTOK) B OPUEHTHUPOBAHHOM Tpade.

Brlunciaenue konmdyecTBa HyTCfI B HAIIPpaBJICHHOM AllUKIIMYCCKOM rpa(pe

2.5

Hepeso. Kopenb, BepimHa (y3en), JIUCT, pedpo (ayra) aepeBa. Bricota nepesa.
Ionnepeso. Ilpumepsl wucnonp3oBaHusi JAepeBbeB. llepebop BapuaHTOB C

IOMOLIbIO ACPCBA




2.6

[londatue wmaTeMaTuyeckod MoOJENH. 3alayd, peHlaeMble C  MOMOIIbIO
MaTeMaTH4eCKOro (KOMIBIOTEPHOTO) MOJEIIMPOBAHHUS. Otnuuune
MaTeMaTU4YeCKOH MOJENM OT HATypHOM MOJenM M OT  CJIOBECHOTO

(JIuTEepaTypHOTO) OMUCAHUS 00BEKTA

2.7

OTalbl KOMIIBIOTCPHOTO MOJCIMPOBAHHUA: IIOCTAHOBKA 3aJa4d, IMOCTPOCHUC
MaTeMaTH4eCKOI MOJCIIH, ImporpamMmmMHas pcaiursanus, TCCTUPOBAHUC,
IMPOBCACHHUEC KOMIIBIOTCPHOI'0 OKCICPUMCHTA, aHAaJIM3 ¢€ro pe3yjbTaToB,

YTOYHEHHE MOJEIU

ANropuTMbI U IPOrpaMMHUPOBAHUE

3.1

Pazbuenne 3agaunm Ha nojzagauu. COCTaBJIEHHE alITOPUTMOB U IMPOrpaMM C
HCIIOJIb30BAHUEM BETBJICHUM, IUKJIOB W BCIOMOTATEIbHBIX aJITOPUTMOB JIJIs

YIIpaBJICHUA UCITIOJIHUTEICM HUIIN APYTUMHA UCIIOJTHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTJIAIKa TPOTpaMM, PEATH3YIOIINX THIIOBBIE  AJITOPUTMBI  00OpabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MAaCCHUBOB, Ha OJIHOM W3 SI3bIKOB IPOTrpaMMHUpPOBAHUS
(Python, C++, Ilackanw, Java, C#, lllkonbnbplii AnropurMudeckuii S3bIK):
3aMoJHEHUE YHMCIOBOTO MacCHBa CIIydyallHBIMHM 4YHCIIaMH, B COOTBETCTBUU C
dbopmynoit win myTéM BBOJA YMCEN, HAXOXKJIECHHE CYMMBI 3JIEMEHTOB MacCHBa,
JMHEWHBIN TOUCK 3aJaHHOTO 3HAYEHUS B MacCHUBE, MOACUYET JIEMEHTOB MAaCcCUBa,
YIOBJETBOPSAIOUINX  33aJaHHOMY YCJIOBHMIO, HAX0XJEHHE MHUHHMAJIbHOTO

(MakcMMalIbHOTO) AeMeHTa MaccuBa. COPTUPOBKA MacCHBa

3.3

O6pa60T1<a IIOTOKa JAJaHHBIX: BBIYHCICHHEC KOJIHMYECTBA, CYMMBI, CPCAHETO
apI/I(bMeTI/ILIeCKOl"O, MHUHHMAJIBHOT'O W MAaKCHMaJIbHOI'O 3HA4YCHUS JJICMCHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO
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VYmupasnenue. Curnan. OOpaTtHasi cBs3b. [lomydeHune cuUrHaAiIoOB OT IMGPOBBIX
JAaTYUKOB (KacaHWs, pACCTOSIHMs, CBeTa, 3Byka u jpyroro). I[Ipumepst
UCIIOJIb30BAaHUSl TPHUHIMIA OOpaTHOW CBSA3M B CUCTEMaxX YIpaBICHUS
TEXHUYECKUMHU YCTpPOWCTBaMU, B TOM dHcie B poboToTexHuke. [Ipumepsl
pPOOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIpPaBICHUS JBUKEHUEM B TPAHCIIOPTHOMN
CUCTEME, CBapoYHas JHMHHUS aBTO3aBOJIa, ABTOMATU3MPOBAHHOE YIIPABIICHUE
OTOIUIEHUEM JIOMa, AaBTOHOMHAs CHUCTE€Ma YIOPABJICHUS TPaHCHOPTHBIM

CPEICTBOM U PYTrUe€ CUCTEMBI)

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

[TonsiTue 00 SMEKTPOHHBIX TAaOMUIAX. THIBI JaHHBIX B SYEWKaX SJIEKTPOHHOM
tabnuubl. PenaktupoBanue u gopmatupoBanue tabaui. Berpoennsie GyHkumnn
JUIs TIOMCKAa MaKCHMyMa, MUHUMYMa, CyMMBI U CpEIHEro apu(pMeTHdecKoro.
CopTupoBka JaHHBIX B BBIJIEICHHOM JuanasoHe. IloctpoeHue auarpamm
(ructorpamma, Kpyromas jaudarpamma, TodeyHas JuarpaMmma). Bwibop Ttuma

AuarpaMMbl




4.2

[IpeoOpazoBanre Gopmyn mpu KomupoBaHuU. OTHOCUTENbHAS, a0COTIOTHAS U

CMCIIaHHag aapecalunsi

4.3

VYCi10BHBIE BBIUUCIEHUS B 3JEKTPOHHBIX Tabinuax. CyMMHUpPOBAaHUE U MOACUYET
3HAUEHUH, OTBEUAIONIUX 3aJaHHOMY YycioBuio. O0paboTka 6onbIMX HAOOPOB

JaHHBIX. YuciaeHHoe MOJCIIMPOBAHUC B SJICKTPOHHBIX TaGHI/IHaX

4.4

Ponp mHpOpPMAIMOHHBIX TEXHOJOTHHA B Pa3BUTHM SKOHOMHKH MHpPA, CTPAHBI,
pernona. OTkpeiThie oOpa3oBaTenbHbIE pecypchl. lIpodeccuu, cBs3aHHBIE C
uHPOpMATUKON W  HMHOOPMAIIMOHHBIMH  TEXHOJIOTHSIMH:  BeO-Iu3aiiHep,
NPOTPAMMHUCT,  Pa3pabOTUMK  MOOWIBHBIX  NPWIOKEHUH, TECTUPOBILIHUK,
apXUTEKTOp MPOTPaMMHOI0 OOecreyeHus, CHelUATUCT [0 aHAIU3y JaHHBIX,

CHUCTEMHBIN aJMUHHUCTPATOP




MPOBEPSIEMBIE HA OI'D IO UHOPOPMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

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

1

3HaTh (IOHUMATBD)

1.1

BrnageHue OCHOBHBIMHM MOHATUSAMHU: HMHpoOpManus, Iepeaaya,
XpaHeHue U 00paboTka MHPOPMAINH, aNTOPUTM, MOJENb, IIU(PPOBOI
OPOAYKT M WX HCHOJb30BaHUE JJIs pElIeHUus Y4eOHBIX U

MPAKTUYCCKUX 3a1a4

1.2

BnaneHne NMOHATHUAMMA: BBICKA3bIBAHUC, JIOTHUYECKaAsd  OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMmeHue omnepupoBaTh €IUHHUIIAMH H3MEPEHHs HH(OPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBATh Lesble yucina or 0 go 1024 B
Pa3IUYHBIX TTO3UIMOHHBIX CUCTEMAX CUUCIICHHUS C OCHOBAaHUAMH 2, &,

16, BBIMONHATH apu(pMETHUECKHE OTIepalli HaJl HUMU

2.3

Ymenune KOOAUPOBATb M JACKOAHWPOBATH COO6H.I€HI/I${ 110 3aJaHHBIM
IIpaBUJIaM; IIOHUMAaHUuC OCHOBHBIX IMPUHIIUIIOB KOJIUPOBAaHUS

uH(GOpPMAaLIMU PA3IMYHON IPUPOIBI: TEKCTOBOM, rpaduyeckoil, ayamo
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VYMeHnue 3anmchIBaTh JIOTUUECKHE BBIPAXCHUA C HCIIOJIb30BaHUEM
JU3BIOHKIKWHY, KOHBIOHKIHWU W OTPULAHUA, OIPCACIIATH HMCTHHHOCTDb
JJOTHYCCKUX BLIpa)KeHHﬁ, CCJIM HU3BCCTHBI 3HAYCHHUA HMCTHUHHOCTHU
BXOJAIIUX B HEro NEPEMCHHLBIX, CTPOUTH Ta6J'II/II_IBI HUCTHUHHOCTHU JIA
JJOTHYCCKUX BLIpa)KeHHﬁ; 3aIlIMCbIBATL JIOTUYCCKUC BBLIPAXKCHHUA Ha

HN3Yy4aCMOM SA3BIKE ITPOTrPaAMMHUPOBAHUS

2.5

YMeHHe COCTaBIISITh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIOKHBIE  AJITOPUTMBl  JJIs  YIOPABICHHUS  UCIHOJHUTEISIMU
(Yepemamika, YepTéXHUK W JApPYyrue); co3gaBaTh U OTJIAKUBATH
IporpaMMbl Ha OJIHOM M3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlxonbHbIM AJTOpUTMUYECKUN  S3BIK),
peaU3yIoIIUe HECIOXKHBIE allTOPUTMBI 00PaOOTKH YUCIOBBIX JaHHBIX

C HCIIOJIB30BaAaHHUECM ITHMKJIOB U BCTBHGHHﬁ; YMCHUC pa361/IBaTI> 3aJa4du




Ha mmoJA3aJa4u, UCIOJIb30BATh KOHCTAHTHI, ICPCMCHHBIC U BBIPAKCHUA
PA3INIHBIX THUIIOB (HI/ICJIOBBIX, JJIOTUYCCKHUX, CI/IMBOHLHBIX);
AHAJIN3UPOBATH Hpe[[JIO)KCHHbII\/JI AJIroOpuT™M, OHNPCACIAThL, KaKUC
PE3yjibTaTbl BO3MOXKHBI IpPU 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYEHU

2.6

YMeHue 3amucatb Ha H3Yy4aeéMOM  S3BIKE IPOIPaMMHMPOBAHMS
AJITOPUTMBI IIPOBEPKH JECIMMOCTH OJHOTO LEJIOr0 4HCia Ha APYroe,
NPOBEPKH HATYypabHOTO YHCJIAa Ha TPOCTOTY, BBIACICHUA HH(p U3
HaTypaJbHOI'O 4YMCJIA, IOMCK MAaKCHMYMOB, MHHHMMYMOB, CyYMMBbI

YHCJIOBOM MOCJIEIOBATEILHOCTH

2.7

Brnanenue ymMeHueM OpHEHTUPOBATHCS B HMEPAPXUUECKOU CTPYKTYpE
¢aiioBoil cucTeMbl, paboTaTh ¢ (PaillIoBOM CUCTEMOM EPCOHAILHOTO
KOMIIbIOTEpPA C HCMOJb30BaHUEM Tpaduueckoro wuHTEepdeiica, a
HUMCHHO: CO3JaBaTh, KOIIMPOBATh, HNEpPEMEIIaThb, INMEPCUMCHOBBIBATD,

yIaJIsaTh U apXUBUPOBATh (Pailsibl U KaTajaoru

2.8

BnaneHne YMEHUAMHU U HaBbIKaAMU HCIIOJIB30BaHUA I/IH(l)OpMaI_[I/IOHHI)IX
U KOMMYHUKAIITMOHHBIX TEXHOJOTHI A1 TIOUCKa, XPpaHCHMHA,

00paboTKHM U TIepeiayu ¥ aHAIN3a Pa3IUYHBIX BUIOB HH(GOPMAITIHI

2.9

YMeHue BhIOHpaTh CIIOCO0 MPECTABICHUS TAaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3amaveit (TaOmauIlbl, CXeMbl, rpadKu, ITUarpamMMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh U CTPYKTYypUpPOBaTh  HH(POPMAIHIO,
UCIIOJIb3YSl DJIGKTPOHHBIE TaOMULBl Ui OOpabOTKH, aHamu3a M
BU3YyaJIM3allMM YHUCJIOBBIX MJAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
nuamna3oHa TaOMUIbl U YIOOPSAOYMBAaHHEM (COPTHUPOBKOH) €ro
9JIEMEHTOB; YMEHHE MPUMEHATH B 3JEKTPOHHBIX Tabmunax Gpopmyss
JUIs  pacu€ToB C  HUCIOJIb30BAHWEM  BCTPOEHHBIX  (DYHKIIHA,
a0COTIOTHON, OTHOCUTENIHHOM, CMEIIAaHHOH aJpecaliuy; UCI0JIb30BaTh
ANEKTPOHHBIC TAONUIIBI U YUCICHHOTO MOJETUPOBAHUS B MPOCTHIX

3alavyax U3 pa3HbIX MPECAMCETHLIX obnacreit




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, ITPOBEPAEMBIX HA OI'D
IO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

@aitniel 1 manku (kataynoru). [IpuHIUNBI OCTpOCHUs (AMIOBBIX CHUCTEM.
[Tonnoe ums daitna (manku). [lyrs k ¢aiiny (manke). Pabora ¢ daiinamu u
KaTajoraMu CpeJCTBaMH OINEPallMOHHOW CHCTEMbI: CO3JaHME, KOIHMPOBaHUE,
nepeMelleHue, IepenMeHOBaHle U yajaeHue (ailyioB U mamnok (KaTajoros).
Tunsl ¢aitnoB. CpoiictBa (aiinos. Paitnoseiii MeHemxkep. Ilonck ¢aiinos

CpeICTBaMU OTEPAIIMOHHON CUCTEMBI

1.2

O6beuaeHne KOMITbIOTEPOB B ceTh. Ceth MuTepHeT. Beb-cTpanuia, BeO-
cant. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[Touck wHopManuu 1O KIIOYEBBIM CJIOBaM M MO H300pa)KeHHIO.
JocTtoBepHocTh HHGOPMaIKH, orydaeHHon u3 MuatepHera. [P-anpeca y3i08B.

CeteBo€ XpaHEHHUE TaHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIMCKpeTHOCTh TaHHBIX. BO3MOXKHOCTH OMUCaHUS HEMPEPHIBHBIX 0OBEKTOB U
IIPOLIECCOB C MOMOUIBIO JUCKPETHBIX TaHHBIX.

CumBout. Andasut. MontHocTh andasura. J{Bonunsiii andasur. KosmuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIWi) (PUKCUPOBAHHON JJIMHBI B
nBonyHoM andasute. IIpeoOpaszoBanue 060ro andaBuTa K IBOHMYHOMY.
KonuuectBo pa3nuyHblx cnoB (UKCUPOBAHHON JNIUHBI B ajdaBuTe
OMPENICIIEHHON MOTITHOCTH.

KoaupoBanue cuMBOJIOB 0AHOTO anaBUTa C MOMOMIBIO KOJOBBIX CIIOB B
npyrom andaBure, KojoBas Tabnuma, AekogupoBanue. KomaupoBaHue
TekcToB. PaBHOMepHbIi kon. HepaBHomepnslii koxa. Komuposka ASCII.
BocemuOutHble  koaupoBku. Ilonstne o koaupokax UNICODE.
JlekoqupoBaHHE  COOOLIEHMH €  HUCMOJIb30BaHHMEM PpaBHOMEPHOTO H

HepaBHOMEpHOTO KoJa. H(popMaMoHHbIH 00bEM TeKCTa

2.2

NudopmanmonHeiii 00bEM JTaHHBIX. bUT — MUHUMaNbHAs €IWHUIA
Konu4ecTBa WH(GOpPMAIMKU — JBOWYHBIA pa3psn. EIWHUIB u3MepeHus
nHpopmanoHHOTO 00BEMA naHHBIX. bur, OaiiT, kumobaiiT, MerabaiT,
rurabaiit. CkopocTh Tmepenayn JMaHHBIX. EQUHHUIBI CKOPOCTH TMepenadyu

JaHHBIX




2.3

KomupoBanne 1Bera. LlBeroBeie ™oxaenmu. Mognens RGB. T'nmyOuna
koxupoBaHnus. [lamutpa.

PactpoBoe u BekTOpHOE mpencraBieHue n3oOpaxenuit. [Tukcens. Onenka
UHPOPMAMOHHOTO 00BEMa TpagHUUecKHX JaHHBIX JUISI  PacTPOBOTO

U300paKCHUS

24

Konnposanue 3Byka. Paspsanocts u yacroTta 3anucu. KonndecTBo kaHaioB
3aIHCH.
OHGHKa KOJIMYCCTBCHHBIX MMapaMCTPOB, CBA3aHHBIX C MNPCACTABICHUCM U

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOSI/IIII/IOHHBIG u IIO3UITUOHHBIC CHUCTEMBI CUHCJICHHS. AJ'I(baBI/IT.
OcnoBanue. Pa3sépuyras dopma 3amucu yucna. [lepeBon B JeCATUUHYIO
CUCTEMY YHUCEII, 3alITMCAHHBIX B IPYTUX CUCTEMAX CUNCIICHUAA.

PumMmckag cucrema cumcieHus

2.6

JIBonuHas cuctema cuucinenus. [lepeBon mensix uucen B npegenax ot 0 1o
1024 B nBOMYHYIO cUCTEMY cUMCIIEHUsA. BocbMeprnyHas CUCTEMA CUHUCIICHUS.
IlepeBon ymcen U3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO U JECCATHYHYIO
cucreMbl u obpatHo. lllectHamuarepuunas cucrema cuucieHus. Ilepeson
4ylucell M3 IIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBI U 00paTHO. ApHudMeTHUecKne Onepaluy B JBOUYHON

CHUCTEME CUHCJICHUA

2.7

Jlormueckue BbICKa3biBaHUs. Jlornueckue 3HAYEHHUS  BBICKA3bIBaHUH.
DneMeHTapHble M COCTaBHbIC BBICKA3bIBaHUA. Jlormueckue omepanuu: «u»
(KOHDBIOHKIIUS, JJOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIMS, JIOTHYECKOe
CIIOXEHHE), «He» (Jormyeckoe oTpuuanue). [Ipuoputer noruyeckux
omnepanuii. OmnpeneneHUe HMCTUHHOCTA COCTABHOTO BBICKA3bIBaHUS, €CIH
U3BECTHBl 3HAYEHHUS HWCTUHHOCTU BXOJSIIMX B HEr0 3JEMEHTApHBIX
BbICKa3biBaHuil. Jlormyeckue BwIpakeHus. [IpaBuna 3amucu JIOTUYECKUX

BLIpa)I(eHHfI. HOCTpOCHI/Ie Ta6J'II/II_I NCTUHHOCTH JIOTHYCCKUX BLIpa)KeHI/Iﬁ

2.8

Jlornueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBAaMHM KOMIIBIOTEpa

2.9

HerepLIBHLIe U OUCKPCTHBIC MOJICIIN. NMmuTanpoHHBIE MOOCIH. I/IFpOBBIC
MOJICIIN. OL[CHKE[ AACKBATHOCTHU MOJCIIN MOACIIUPYCMOMY O6T>CKTy n 1cisiMm

MOJCIUPOBAHUSA

2.10

Tabnuynbie MOJICIIN. Ta6mz1ua Kak HOpCACTABJICHUC OTHOILICHU. bazml

JaHHBIX. OT60p B Ta6J'II/II_[e CTPOK, YAOBJICTBOPAIOIINX 3aJTaHHOMY YCJIOBUIO




2.11

I'pad. Bepiuna, pedpo, myts. OpHUEHTHPOBAHHBIE U HEOPHUCHTUPOBAHHBIE
rpader. Inunaa (Bec) pebpa. BecoBas marpuia rpada. nwHa mytH Mexmy
BepmimHamu rpada. [lowck onTumansHoro mytu B rpade. HavanmbHas
BEpIIMHA (MCTOYHMK) M KOHEYHasl BepIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpade. Bpruucienne KoiudecTBa MyTed B HANpaBICHHOM AalUKIMYECKOM

rpade

2.12

HepeBo. Kopenb, Bepmmna (y3en), Juct, pedpo (myra) nepesa. Bricorta
nepea. IlogmepeBo. [lpumepst wucnoss3oBaHus JepeBbeB. [lepedop

BapHUaHTOB C IIOMOLIBIO JCPCBa

ANropUTMBI ¥ IPOrPAMMHPOBAHHE

3.1

CpoiictBa anropurMa. CrnocoObl 3amucu anroputMa (CJIOBECHBIH, B BUJE
OJI0K-CXEMBI, POrpamMma).

CocraBieHre alropuTMOB M MPOrpaMM C HCIIOJIb30BAaHHEM BETBICHUM,
LUKJIOB U BCIIOMOTAaTENIbHBIX aJTOPUTMOB JUIsl YIPaBJICHUS] HCIOIHHUTEIEM
(Pobot, Yepemamika, YepréxHUK U Jpyrue). BpinmojgHeHue airopuTMoB

BPYUYHYIO U Ha KOMITBIOTEPE

3.2

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnropuTMHUYECKHH S3BIK).

CuctemMa MpOrpaMMHPOBAHHS: PENAKTOP TEKCTa IMPOTpamMM, TPAHCISATOP,
OTJIaTYHK.

[lepemennas: tum, uMms, 3HauyeHue. llerble, BEMIECTBEHHBIC U CHMBOJIbHBIC
TIEpEMCHHEIE.

Omneparop mnpucBauBaHus. ApPUPMETUYCCKHE BBIPAKCHUS W TOPSIOK HX
BbluncaeHus. Onepanuu ¢ UEIbIMH YHUCJIAMU: LEJIOYHUCIEHHOE JeJIeHHE,
ocTtatok OT aeneHus. BerBienus. CocTaBHbIE YCIOBHS (3aMHUCh JIOTUYECKUX
BBIPQKCHUII HA UW3y4yaeMOM sI3bIKe IporpamMMupoBanus). HaxoxneHue
MUHHMYMa

U MaKCHMyMa U3 JABYX, TPEX M UYETHIpEX dYHcenl. PemieHue KBaJIpaTHOTO
ypaBHEHUsI, UMEIOIIETr0 BelleCTBEeHHbIE KOpHU. LUK ¢ yciaoBueM. ANroputm
EBxinpma ans  HaxoxkA€HUS HauWOOJBIIEro OOIIEro  JeNUTeNs  JBYX
HaTypalbHBIX 4YHcen. Pa3OueHue 3amucu  HATypallbHOTO 4YHClIa B
MO3UIIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIMM WiIH paBHbBIM 10, Ha
otnenbHble UMPEL. LUK ¢ mepeMeHHON. ANTOPUTMBI IPOBEPKHU JIETUMOCTH
OJIHOTO IIEJIOTO YHCIa Ha Jpyroe, MPOBEPKHM HATYpalbHOTO YHCIa Ha

HIPOCTOTY
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OO0paboTka CUMBOJIbHBIX NaHHBIX. CHMBOJBHBIC (CTPOKOBEIE) TIEPEMEHHBIC.




[NocumBosabHas 06paboTka cTpok. [ToncuéT yacToThl MOSIBIIEHUSI CHMBOJIA B

cTpoke. Berpoennsie GyHKIMM 17151 00pabOTKU CTPOK
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Omnpenenenrne BO3MOMKHBIX pE3yJIbTaTOB pabOThl aNropuTMa MpU JaHHOM
MHO’KECTBE BXOJIHBIX JIaHHBIX, ONPEAEICHUE BO3MOXKHBIX BXOJHBIX TaHHbBIX,

IPUBOJAIINX K JAaHHOMY pe3yJbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBiIeHHUE U
OTIIaZIKa TPOTPaMM, PEATU3YIOIIUX THIIOBBIE AJITOPUTMBI  00pPaOOTKH
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJTHOM U3 SI3bIKOB IPOTPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHbIll ANTOpUTMUYECKUN SI3BIK):
3aIlOJIHEHNE YHCIIOBOTO MAacCHBa CIyYalHBIMH YMCIIaMHU, B COOTBETCTBHH C
dopmynoii wiaMm TyTEM BBOJA YHCEN, HAXO0XJCHHE CYMMBI JJIEMEHTOB
MaccHBa, JMHEHHBIA TOWCK 3aJaHHOTO 3HAYEHHWS B MAacCHUBE, TMOJICYET
3JIEMEHTOB MAacCHBa, YAOBJIETBOPSAIONINX 33JaHHOMY YCJIOBHIO, HAXO0XJIECHUE
MUHHMAaJIbHOTO (MaKCUMAaJIbHOTO) 3JieMeHTa MaccuBa. COpTHpPOBKa MaccUBa.
O0paboTka MOTOKA JAHHBIX: BBIYMCIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYECKOro, MUHUMAJILHOTO M MAaKCHUMaJbHOTO 3HA4YE€HHUs SJIEMEHTOB

IIOCII€A0BATCIIBHOCTH, YAOBJIICTBOPAIONINX 3aJaHHOMY YCIIOBHUIO

3.6

VYmupasnenue. Curnan. O6parHas cBsi3b. [lonyueHne curHanoB ot udpPoOBBIX
JaTYUKOB (HampuMmep, KacaHUs, pacCcTOsSHUsS, CBeTa, 3Byka). [Ipumepsr
UCIIOJIb30BAaHUSl TPUHLMNA OOpaTHOM CBS3M B CHUCTEMaxX YIPaBJICHUS
TEXHUYECKUMHU YCTPOWCTBAMH C TIOMOIIbIO JAaTYMKOB, B TOM YHCJIE B

POOOTOTEXHUKE

NudopmanrionHbie TEXHOJIOTUN

4.1

TekcToBble NOKYMEHTHI M WX CTPYKTYPHBIE JJIEMEHTHI (CTpaHuIa, ab3arl,
CTpOKa, CJIOBO, CHMBOJ).

TekcToBbIii TpoLEeccOop — WHCTPYMEHT CO3/aHMS, PEOAKTUPOBAHUS H
¢dopmarupoBanust TekctoB. I[lpaBunma HaOopa Tekcra. PenmaktupoBaHme
tekcta. CpoiictBa cumBojoB. Ilpudr. Tunsl mpudros (pydneHse, ¢
3aceykaMM, MOHOLIMpUHHbIE). [lomy)KupHOE W KypCHBHOE HadepTaHHeE.
CBoiicTBa a03aleB: rpaHULbl, a03alHbIM OTCTYI, HHTEpPBaJ, BbIpAaBHUBAHMUE.
ITapametpel ctpanuupl. CtuieBoe QopmarupoBanue. CTpyKTypUpOBaHHE
uHpOpMAIMK C TMOMOUIBIO0 CIUCKOB M Tabiui. MHOTOypOBHEBBIE CIIHUCKH.
JloGaBrieHne TaOMUI] B TEKCTOBbIE JOKYMEHTHl. BcTaBka H300pa)xkeHHH B
TEKCTOBbIE JIOKyMeHThl. OOTekaHue H300pakeHuil TekctoM. BkiodeHue B
TEKCTOBBIM  JOKyMEHT auarpamy™, GOpMys, HyMepaluud  CTPaHUL,

KOJIOHTUTYJIOB, CCHUJIOK U APYT'UX 3JICMCHTOB




4.2

Pactpossie pucynku. Mcnonb3oBanue rpaduueckux MpUMUTHBOB.

Omnepanyu perakTHpOBaHUs TpapruecKUX 00BEKTOB, B TOM YHUCIe MU(POBBIX
¢dororpaduii: u3MeHEeHHE pa3Mepa, 00pe3ka, IOBOPOT, OTpakeHHe, paboTa ¢
obnactsiMu (BblETIEHHE, KOIMPOBAaHUE, 3aJIUBKa 1IBETOM), KOPPEKLIMs 1[BETA,
SIPKOCTH M KOHTpacTHocTU. BekrtopHas rpaduka. Co3gaHue BEKTOPHBIX
PUCYHKOB BCTPOEHHBIMH CPEACTBAMH TEKCTOBOI'O MPOLECCOpPa MU APYIHX

nporpamm (ipuiioskeHuil). J{ob6aBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[ToaroroBka MynbTUMEeMIHBIX Mpe3eHTarui. Crnaiin. Jlo6aBieHue Ha ciai
TeKCcTa U u3o0pakeHuii. Pabota ¢ HeckoibkuMu ciainamu. JloGaBineHue Ha

cnaﬁz[ AyJANOBU3YAJIbHBIX JaHHBIX. AHI/IMaIH/IfI. FI/II'ICpCCI)IJ'IKI/I

4.4

Tunbl gaHHBIX B s4YeHKaxX OdJICKTPOHHOM Tabimuupbl. PenaktupoBanue u
dbopmaTupoBanue Tabiui. BecTpoeHHble GYHKIIMK IS TMOMCKAa MAaKCUMYyMa,
MHHHUMYMa, CYMMBI U cpeaHero apudmerndeckoro. CopTUpOBKa JaHHBIX B
BBIJICTICHHOM Juamna3zone. [loctpoenue nuarpamm (TUcTorpamMma, Kpyrosas
auarpaMma, — TOuU€yHas ~— audarpamMma).  Bpeibop  TUma  aMarpammbl.
[IpeoOpazoBanue popmyn npu konmpoBanuu. OTHOCHUTENbHAS, a0COTIOTHAS

Y CMEIIIaHHAs aJipecarius

4.5

VYCIIOBHBIC BBIYMCIICHUS B OJJIGKTPOHHBIX Tabimumnax. CymMMHpOBaHUE |
MOJCYET 3HAYCHHH, OTBEUAOIINX 33JJaHHOMY ycioBui0. OO0paboTKa OOJIBITUX

Ha6op013 JaHHBIX. YucneHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_[aX




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

* ndopmaruka, 7 knacc/ bocosa JI.JI., Bocosa A.1O., AkunonepHoe o011ecTBo
«3narenscrBo «lIpocsemenue»
* Undopmatuka, 8 kinacc/ bocosa JI.JI., bBocora A.1O., AkiinonepHoe o0111eCTBO
«M3narenbctBO «IIpocBemienue»
* Undopmaruka, 9 knacc/ bocosa JI.JI., Bocosa A.1O., AkiionepHoe o01IeCTBO

«HS,ZI&TGJILCTBO ((HpOCBGIIICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

- Uadopmatuka. 7 Kimacc: caMOCTOSITeIbHBIE U KOHTPOJIbHBIE paboThl / JI.JI.
bocoga, A.1O. bocosa

- Undopmatuka. 7 kiacc: utoroBasi KoHtposibHas padora / JI.JI. bocona, A.1O.
bocosa, H.A. AkBuissHOB

Nudopmaruka. 8 Kimacc: caMOCTOSITENIbHBIE U KOHTPOJIbHBIE padoThl / JILJI.
bocosa, A.IO. bocosa

- Undopmaruka. 8 kmacc: utorosasi KouTposbHas padora / JI.JI. bocoa, A.1O.
bocoBa, H.A. AxBuisiHOB

- Undopmatuka. 9 kinacc: caMoCTOsITEAbHbIE U KOHTPOJIbHBIE padoThl / JIJL.
bocosa, A.IO. bocoBa

- Undopmatuka. 9 kinacc: utorosast KoHTpoJibHas padora / JI.JI. Bocora, A.1O.



bocosa, H.A. AxBuiasHOB

- Undopmatuka. 7-9 knaccel: cOopHHK 3aaa4 u yrnpaxHenuii / JI.JI. bocosa,
A.IO. bocora, H.A. AKBUJISIHOB

- Undopmatuka. 7-9 knaccel: Mmetonuueckoe nocodue / JI.JI. bocosa, A.1O.
bocosa.

- Undopmaruka. 7-9 kiaccel. KoMIblOTepHBIN NPAKTUKYM

ABTtop(n1): bocora JI. JI.

[ToaroroBka k OI'D no uadopmaTuke. 9 kiacc

AsTtop(s1): bocora JI. JI. / Tapanara B.B. / bocoBa A. 1O. / AxkBunsaoB H.A. /

Bonxkosa H.C.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://lesson.edu.ru/

https://lesson.academy-content.myschool.edu.ru

- OTKpBITHIN OaHk 3amannii OI'D mo nHpopmartuke https://fipi.ru/oge/otkrytyy-

bank-zadaniy-oge
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