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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no uHpoOpMaTUKE HAa YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaAHUS.

[Iporpamma 1o wuHpoOpmMaTHKe [Ma€T MpeAcTaBiIeHUE O UeNsIX, OoO0uIei
CTpaTerud O0Oy4YeHUusl, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMMU
uHpOpMaTUKKN Ha 0a30BOM YPOBHE, YCTaHABIMBAET OOSA3aTENbHOE MPEIMETHOE
coJiepKaHue, MPeyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeMaM.

[Iporpamma no uHbopMaTUKe ONpeeseT KOIUYECTBEHHbIE U KAUYeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro Marepuaa Juisi KaXI0ro rojja U3yuyeHus, B TOM YHUCIIe
JUISL COJIEP KATeNIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IIPOMEXKYTOUYHOM
aTTecTaluu oOy4aromuxcs, BCEPOCCUMCKHUX MIPOBEPOYHBIX pabor,
rOCy/1apCTBEHHON UTOTOBOM aTTECTALINM ).

[Iporpamma 1o wuH(pOpPMATHKE SABISETCS OCHOBOM [UIsl COCTABJICHMS
aBTOPCKUX YYEOHBIX MPOTrpaMM, TEMATHUECKOTO TUIAHUPOBAHHUS Kypca yUYUTEIIEM.

Henssmu  u3ydeHuss MHPOPMATHUKM HA ypPOBHE OCHOBHOIO  OOIIETO
00pa30BaHUs SBISIFOTCS:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKW WHOOPMATHKU, TOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAaKTHKH, 3a CUYET pa3BUTHUs MPEACTaBICHUA 00
UHGOpMAIIMK KaK O Ba)KHEHIIEM CTPaTerH4ecKOM pecypce pa3BUTHUS JIMYHOCTH,
rocy/iapcTBa, oOIIecTBa, IOHUMAHUS POJIU WHGOPMAIIMOHHBIX IPOIIECCOB,
WH(POPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTHH B YCIOBHUSIX
1udpoBoi TpanchopManry MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieueHue YCJIOBHM, CIMOCOOCTBYIOIIUX PAa3BUTHIO aAITOPUTMHYECKOTO
MBIIIJICHUS KaK HEOOXOJAMMOTro YCJIOBHUS MPOQPECCHOHAIBHON IESTEIHHOCTH B
COBPEMEHHOM MH(OPMAIIMOHHOM O0IECTBE, MPEANOoaraloiero CrnocoOHOCTb
oOyuaromierocsi pa3OuBaTh CIIOKHBIE 3aJaud Ha Ooyiee MPOCThIE MOA3aJauu,
CpaBHUBATh HOBBIE 3aJlauy C 33J]ayaMHU, PEIIEHHBIMU paHee, ONPEEIATh aru s
JOCTH>KEHUS Pe3yIbTaTa U TaK Jaliee;

dopmMupoBaHue U pa3BUTHE KOMIIETEHIMI OO0y4aromuxcs B 00JacTH
MCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, B TOM UYHCIIE
3HaHWA, YMEHUW W HABBIKOB pPabOThl ¢ wWH(pOpManuen, MporpaMMHUPOBAHMS,
KOMMYHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpeax B YCIOBUAX OOCCIICUCHUS
MH(GOPMAITMOHHOMN 0€30MaCHOCTH JIMYHOCTH 00yUaloIIerocs;

BOCIIUTAHHE OTBETCTBEHHOIO M M30UPATEIHLHOTO OTHOIICHUS K MH(pOpMaIUU
C Y4€TOM IPABOBBIX M 3TUYECKUX ACIEKTOB €€ paclpoCTpaHEHUs, CTPEMIIEHUS K
MPOJOKEHUIO 00pa3oBaHus B oOJacTh HMHGOPMAMOHHBIX TEXHOJOTHH U



CO3UJIaTENILHOM JIESITEIbHOCTH C TPUMEHEHUEM CpPeJCTB MHGOPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYyITHOCTh HMH(DOpPMATUKM KAaK HAYYHOW JUCHUIUIMHBI, H3yYarOIICH
3aKOHOMEPHOCTH MPOTECKAHUS M BO3MOXXHOCTH aBTOMAaTH3AIMKH WH(POPMAITMOHHBIX
MPOLIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JaCTM  MNpPUMEHEHUS  UHPOPMATHKU, TPEXKAE  BCETO
MH()OPMAIIMOHHBIE TEXHOJIOTUH, YIIPABICHHUE U COLIMANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHGOPMATHKH W HH(POPMAIMOHHOM
JEeSTENbHOCTH.

N3yuenne wHpOpMAaTHKH  OKa3bIBa€T  CYIIECTBEHHOE  BIUSHUE  Ha
(GopMHUpOBaHME MHUPOBO33PEHUSI O00YYAIOLIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJIaJIBIBAET  OCHOBHI ~ NOHUMAaHWS  TPHHIWIOB  (QYHKIHMOHUPOBAHUS |
UCIIOJIb30BaHUS MH(POPMAIIMOHHBIX TEXHOJIOTHH Kak HeOOXOJIMMOr0 HHCTPYMECHTA
NPaKTUYECKU JIFOOOM JEeATeTbHOCTH U OJIHOTO W3 Haubojee 3HAauYUMbBIX
TEXHOJOTHYCCKUX  JIOCTHKCHUH  COBPEMCHHOW  IMBWIM3AIHMH.  MHOTHE
IpEeAMETHBIC 3HAHUS U CIIOCOOBI CSITEIBHOCTH, OCBOCHHBIC O0YUYaIOIMUMUCS TPH
U3YYCHHH WH(POPMATHKH, HAXOJAT NMPUMEHCHHE KaK B paMKax 00pa30oBaTeIbLHOTO
npolecca, Tak U B HMHBIX JKU3HEHHBIX CHUTYaIUsIX, CTAHOBSITCS 3HAYMMBIMU JJIS
(dbopMHUpOBaHUS KavyeCTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (OPMHpPOBAHUE
METaNpeIMETHBIX U JUYHOCTHBIX PE3YJILTATOB 00YUYEHUSI.

OcHoBHBIE 3a1aun yueOHOro npeamera «MHpopmarukay — chopMupoBath y
oOydJarommxcs:

NOHMMAaHWE TPHUHIIMIIOB YCTPONCTBA W (PYHKIIMOHHPOBAHUA OOBEKTOB
U(GPOBOTO OKPY>KEHUs, MPEJCTaBICHUS 00 HCTOPUM M TEHACHIUSX Pa3BUTHS
nH(OpMaTUKH Tieproaa udpoBoit TpaHchoOpMallui COBPEMEHHOTO 00IIECTBA;

3HAHMSI, YMEHHSI U HABBIKM T'PAMOTHOM MOCTAHOBKHU 3aja4, BO3HUKAIOIINX B
MPAKTUYECKON JEATEIBHOCTH, JIJISI UX PEIICHHS C MOMOIIbI0 MH()OPMAIMOHHBIX
TEXHOJIOTUW, YMEHUS W HAaBBIKM (POPMAIM30BAHHOTO OIMMCAHUS TOCTABICHHBIX
3ajay;

0a3oBbie 3HaHHUS 00 WMHGOPMAIMOHHOM MOJEIHPOBAHUU, B TOM YHCIE O
MaTeMaTHIeCKOM MOJICTUPOBAHHH,

3HAHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSATH ITH
3HAHWS NI TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad MO0 MUX MaTeMaTUYeCKHM
MOJICIISIM;

YMEHHUS W HaBBIKM COCTABIICHHSI TPOCTHIX MPOTPaMM IO MOCTPOECHHOMY
ANITOPUTMY Ha OJTHOM M3 S3BIKOB MPOTPAMMHPOBAHUS BEICOKOTO YPOBHS;

YyMEHUS W HaBBIKA dS(PQGEKTHBHOTO WCIIOJB30BAHUS OCHOBHBIX THIIOB
MPUKJIIAJIHBIX MPOrpamMM (MPHIIOKEHU) 0011Iero Ha3HaAYeHUs! U MH(GHOPMALIMOHHBIX



CUCTEM JUIsl PELIEHUs C MX MOMOILIBIO MPAKTUUYECKUX 3aJ]lay, BiaJeHHe 0a30BbIMU
HOpMaMu WH(OPMAIIMOHHOW ATHUKM M TMpaBa, OCHOBaMH HH(OPMAIMOHHOU
0e301acHOCTH;

YMEHUE TPaMOTHO HHTEPHPETUPOBATh PE3YJbTATHl PEIICHUS MPAKTUYECKUX
3a1ad ¢ TOMOINIBI0 HUH(POPMAIIMOHHBIX TEXHOJIOTUM, MPUMEHSTh MOJYyYEHHBIE
pE3yJIbTaThl B IPAKTUYECKOM JESITENIbHOCTH.

Henu m 3amaun u3ydeHUs: MHPOPMATUKH HAa YPOBHE OCHOBHOIO OOILETO
o0pa3oBaHus OMpPEACNAIT CTPYKTYPY OCHOBHOTO COJAEpXaHUsi Yy4eOHOro
npeIMeTa B BUJIE CIAEAYIOIIUX YEThIPEX TEMATUUECKUX Pa3/IeIIOB:

g poBasi TPaMOTHOCTb;

TEOPETHUYECKHUE OCHOBBI MH(POPMATUKY;

QJITOPUTMBI U TPOTPaMMHUPOBAHHUE;

uH()OPMaIIMOHHBIC TEXHOJIOTHUU.

Ha uzyuenune nndopmatuku Ha 6a3oBoM ypoBHe orBojutcsi 102 yaca: B 7
kinacce — 34 ygaca (1 gac B Hepeno), B 8 kimacce — 34 yaca (1 yac B Heneno), B 9
KJIacce — 34 yaca (1 qac B HEJICIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMmnbloTep — yHuBepcajJbHOE YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmnbroTep — yHUBepcaabHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, paboTaroliee
o nporpamMme. THIBI KOMIIBIOTEPOB: MEPCOHAJIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYIIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX Ha3HayeHue. I[Iponeccop.
OnepatuBHass W JONTOBpEMEHHas IMaMsATh. YCTpPOWCTBA BBOJAA M BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKHM MOOWIIBHBIX YCTPOMCTB, CpeJCTBAa OHOMETPUYECKOU
ayTeHTU(UKAIUH.

Uctopus pa3BUTHS KOMIIBIOTEPOB U  MPOTPAMMHOTO  oOecreyeHus.
ITokoneHnnsa koMmmnbroTepoB. COBPEMEHHbBIE TEHIAEHLUWHU PA3BUTHUS KOMIIBIOTEPOB.
CynepKoMIbIOTEPHI.

[TapanienbHbIe BBIUNACICHUS.

[lepconanbHblil KOMIbIOTEp. [Iporeccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHass naMATh. JloAroBpeMeHHas MaMsThb.
VYcrpoiictBa BBoJa M BhIBOJa. OOBEM XpaHUMBIX JTaHHBIX (OMEpaTHBHAS MaMsTh
KOMIIBIOTEpA, KECTKUNA U TBEPAOTENbHBIN AUCK, MMOCTOSIHHAS MaMsITh CMapTQOoHA)
U CKOPOCTb JOCTYIIA JJIsl Pa3JINYHBIX BUJOB HOCUTEIECH.

TexHuka 0€30MaCHOCTH U MIpaBUIa padOTHI HA KOMITBIOTEPE.

IIporpammbl 4 1aHHBbIE

[IporpammHoe oOecrnieueHue KommbioTepa. llpuknagHoe mporpaMMmHoOe
oOecrieueHue. Cucremnoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanusi. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becliaTHble H
ycIoBHO-0ectiaTHbie mporpamMbl. CBOOOIHOE MPOTpaMMHOE 00ecTieueHueE.

@aitnpl w1 manku (karamoru). [IpuHIMIBI MOCTpoeHUS (PANIOBBIX CHUCTEM.
[Tonnoe wms daitna (manku). Ilyte x dainy (manke). PaGora ¢ daiinamu u
KaTaJIOraMy CpEICTBAMH OIIEPAMOHHOM CHCTEMBI: CO3JaHuE, KOIMPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHNe U yaaneHune (aiiioB U manok (Karajaoros). TUIIBI
daiinoB. CoiicTBa (haiinoB. XapakTepHble pa3Mepbl (aillioB pa3IUYHBIX THIIOB
(cTpaHuIa TEKCTa, AIEKTPOHHAs KHUTA, (poTorpadus, 3amvch MECHHU, BUICOKIIHII,
MOJTHOMETPAXKHBIA (QuiabM). ApxuBauus JaHHbIX. Vcrnosib30BaHHE MPOrpaMm-
apxuBatopoB. DaitnoBeii Mmenekep. [louck GaimoB cpencTBamMu OmeparuoOHHON
CHUCTEMBI.

KomnbrorepHble BUPYCHl U ApYyrue€ BPEAOHOCHBIE MporpaMmsbl. [IporpaMmsl
JUISL 3a10UTHI OT BUPYCOB.

KoMmnbrorepHbie ceTu



O6benunenue koMmbioTepoB B ceTb. Cerb MuTepHer. BeG-cTpanuna, BeO-
caiit. CtpykTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsbl. [lonck
nHpopMalMK TO KIIOYEBBIM CJIOBaM M 10 H300pakeHuto. JlocTOBEpHOCTH
uH(popmaIu, noaydyeHHoi uz Murepuera.

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUH.

CereBoil 3THKET, 0a30Bble HOPMbI MH()OPMALMOHHOW ATUKUA W TpaBa NpU
pabote B UnTepuere. Ctpareruu 0e3omacHoro noseenus B Uutepuere.

TeopeTnueckue 0oCHOBbI HHPOPMATHKHI

Nupopmanus 1 ”HPOPMALMOHHBIE NPOLECCHI

Nudopmarust — 01HO U3 OCHOBHBIX MOHSATHI COBPEMEHHON HAYKH.

Nudopmarus kak cBeieHus, MpeIHa3HAYCHHBIE JJIsT BOCTIPUSITUS YETIOBEKOM,
U uHpopmanus Kak  JaHHble, KOTOpble MOTryT ObITb  00paboTaHBI
aBTOMATU3UPOBAHHON CHCTEMOM.

JICKpeTHOCTh TaHHBIX. BO3MOXKHOCTH ONKMCAHUsI HETPEPBIBHBIX OOBEKTOB U
IIPOIIECCOB C TTOMOIIBIO JUCKPETHBIX JaHHBIX.

NudopmanimoHHbsie MpOIECChl — TPOIIECCHI, CBS3aHHBIE C XpPaHEHUEM,
npeoOpa3oBaHUEM U Mepeiaveii TaHHbBIX.

IIpeacrasiaenue uHpopmauuu

CumBon. Aundasut. MomHocts andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHbIe U (hOpMaNIbHBIE S3BIKH. AJI(aBUT TEKCTOB HAa PYCCKOM
a3pike. JIBowuHblil andaBur. KonudecTBO BCEBO3ZMOXKHBIX CIOB  (KOZOBBIX
KOMOMHAIM) (PUKCUPOBAHHOM JJIMHBI B JBOMYHOM aidasute. [IpeobpazoBanue
moboro andaButa K ABOMYHOMY. KOIHUECTBO pa3MyHBIX CIIOB (PMKCHUPOBAHHOMN
JUTMHBI B al(aBUTe ONpeeaEéHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
Ipyrom andaBuTe, KoJoBas TabIHIa, JEKOIUPOBAHHE.

JIBonunbiii kox. I[IpencraBieHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ayipaBUTE.

NudpopmanmonHeiii  00bEM JaHHBIX. bUT — MUHUMaIbHAs €IWHHUIA
KoiaudecTBa WHGOpPMAIMM — JBOMYHBIA  paspsan. EauHunel  u3MepeHus
nHpopManmoHHOro 00bEéMa naHHBIX. buT, OaiT, KunobaiT, meradbaiT, ruradamnT.

CxopocTh nepeaun JaHHbIX. ENIMHUIBI CKOPOCTH MEPEIaun TaHHbIX.

KomupoBanne texcroB. PaBHOomMepHbId KkoA. HepaBHOMEpHBI  KOJI.
KomupoBka ASCII. BocemuOutHbie koaupoBku. [loHSITHE O KOIMPOBKAxX
UNICODE. JlekonupoBaHH€ COOOIIEHUI C HCIOJIb30BAHUEM PaBHOMEPHOTO U
HEpaBHOMEPHOTO Koja. MHpopManmoHHbI 00bEM TEKCTA.

Hckaxxenne napopmaiym mpu nepeaade.

OO6uiee mpeacTtaBieHUe O UUPPOBOM MPEJCTABICHUN ayJIUOBU3YalIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.



KomupoBanne unBerta. ILlBetoBeie ™ogenun. Mogens RGB. I'myOuna
Konuposanus. Ilamurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue u3oOpaxeHuil. IIukcens. OueHka
MH(OPMAIIMOHHOTO 00bEMa rpa)uECKUX JAHHBIX JIJISI PACTPOBOTO U300paKEHUSI.

KonupoBanue 3Byka. Pa3psnHocTs n yactora 3anucu. KoinuecTBo kaHaimoB
3aIUCH.

OueHka KOJMYECTBEHHBIX MMapaMEeTPOB, CBS3aHHBIX C MPEACTABICHUEM MU
XpaHEHHUEM 3BYKOBBIX (pailsioB.

NupopmManuoHHbIE TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBblE AOKYMEHTBHI U HMX CTPYKTYpHbIE 3JIeMEHTHI (CTpaHuua, ad3ail,
CTpOKa, CJIOBO, CUMBON).

TexcToBBIM TpoLeccOp — MHCTPYMEHT CO3JaHUs, PENAKTUPOBAHUSA M
dopmatupoBanusi TexctoB. llpaBuiia Habopa Tekcta. PemakTupoBaHue TeKCTa.
CpoiictBa cumBoiioB. [Hpudt. Tuner mpudrtoB (pyOseHble, C 3aceuKkami,
MoHomupuHHbIe). [lonmyxupHoe um KypcuBHOe Hauepranue. CBoiicTBa ab3aleB:
IpaHullbl, a03alHbII OTCTYI, WHTEpBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CrtuneBoe ¢popMaTupoBaHue.

CtpykTypupoBaHue HHPOPMALUM C TIOMOIIBIO CIUCKOB U  TaOJMII.
MHuoroypoBHeBble criucku. [lo0aBiieHre TaGauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMeHThl. O0TekaHue n3o0pakxeHHit
TEKCTOM. BkitoueHune B TEKCTOBBIM JOKYMEHT auarpamm, (Hopmys, HyMepaiuu
CTpaHUL, KOJOHTUTYJIOB, CCHIJIOK U JPYTUX 3JEMEHTOB.

[IpoBepka nmpaBonucanus. PacctanoBka nepeHocoB. ['010COBOM BBOJ TEKCTA.
Onrtudeckoe pacrno3HaBaHue TekcTa. KommbroTepHblil mepeBoi. Mcnonab3oBaHue
cepBucoB MHTEpHETA 111 00pabOTKHU TEKCTA.

KomnbrorepHas rpadpuka

3HaKOMCTBO C TrpauuecKUMH peaakTopamu. PacTpoBble pUCYHKH.
Hcnonp3oBanue rpaduueckux MPpUMUTHBOB.

Omnepanuu pefakTUpoBaHus rpaduIeCKuX OOBEKTOB, B TOM YHCIIe U(PPOBHIX
doTorpadmii: W3MEHEHHE pa3mepa, oOpe3Ka, MOBOPOT, OTpPaKeHHE, pabdoTa ¢
obOnacTsMu (BbIIETICHUE, KONMUPOBAHHE, 3aJMBKA I[BETOM), KOPPEKIUS I[BETa,
SAPKOCTU U KOHTPACTHOCTH.

BekropHass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpeICTBaMHM TEKCTOBOI'O IpoIleccopa WIM JPYyrux MOporpaMM (IPHIIOKEHHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJuabTUMeAUAHBbIE MIPE3eHTAIMU

[ToaroToBka MynsTUMEIUNHBIX TIpe3eHTanuid. Cnaiia. JloOaBieHrue Ha ciaiin
TEeKCTa M n300pakeHuii. Pabota ¢ HECKOJIBKUMU ClIaiiIaMH.



JloOaBneHne Ha  clai ~ ayAMOBHU3yaJIbHBIX  JaHHBIX. AHHUMAaLHMSL.
I'nniepcceblikm.

8 KUIACC

TeopeTruyeckne 0CHOBbI HHGPOPMATHKH

CucreMbl CUNCICHUS

Hemno3unmonnele ¥ TMO3UIIMOHHBIE CHUCTEMBI  CUHUCIEHUSA.  AJsidaBuT.
OcHoBanue. Pa3zépuyras popma 3anucu uucina. [lepeBoa B JeCATUUHYIO CUCTEMY
YHUCEeJ, 3alMCAHHBIX B IPYTUX CUCTEMAX CUHCIICHHUS.

Pumckas cucrtema cuucneHus.

JIBonyHas cucteMa cunciieHus. [lepeBon menbix yncen B npexnenax ot 0 mo
1024 B nBOMYHYIO CHUCTEMY CUMCIECHHMS. BocbmMepuyHas cHCTEMA CUHCIICHHUS.
IlepeBo uncen U3 BOCBMEPUYHONW CUCTEMBI B IBOMYHYIO U JECATHUYHYIO CUCTEMBI
u oOpatHo. IllectHanuarepuunas cuctema cuucienus. llepeBog umcen wu3
IECTHAAIIATEPUYHOM CHUCTEMBl B JBOUYHYIO, BOCBMEPUYHYIO U JECATHUUYHYIO
CHUCTEMBI U 00pPATHO.

Apudmerrnyeckre onepamn B IBOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MATEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HAaY€HUsS  BBICKA3bIBAaHUMU.
DNeMEHTapHbIE W COCTaBHbIE BbICKa3bIBaHUA. Jlornueckue omnepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3bIOHKIUS, JOTHYEeCKOe
CIIOKEHHE), «HE» (JIornyeckoe oTpullaHue). [IpruopuTeT JIOrH4ecKuX OIepanui.
Ornpenenenne UCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMSI, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTA BXOJSIIMX B HEr0 SJEMEHTAPHBIX BBICKa3bIBaHUW. Jlorumueckue
BbIpakeHUs. [IpaBuna 3ammcu JOTMYECKUX BbIpakeHui. [locTpoeHune Tabiwmi
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMEeHThI. 3HAKOMCTBO € JIOTHYECKUMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

HcnosiHuTe M ¥ arOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIIMHU

[TonaTue anropurma. HcnomHUTENW anropuTMOB. AJNTOPUTM KAk IUJIaH
yIpaBJEHUS UCTIOJHUTEIIEM.

CaoiictBa anroputma. CrnocoObl 3amucu airoputma (CIOBECHbIA, B BHUIE
OJIOK-CXEMBI, TPOTpamMma).

AnroputmMudeckne KOHCTpYKUMH. KoHCTpykuus «cnenoBanue». JIMHENMHBIN
anroput™.  OrpaHUYeHHOCTh  JIMHEHHBIX  aJTOPUTMOB:  HEBO3MOXXHOCTh
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEA0BATEIIBHOCTH BBIITOJIHAEMBIX JIEUCTBUM OT
HCXOJIHBIX JTaHHBIX.



KoHcTpykiusi «BeTBIIeHHE»: TMOJHAs W HemoJsiHas (opmbl. BeinmogHeHue u
HEBBINIOJTHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHwus). [IpocTeie u
COCTaBHBIE YCIIOBHSI.

KoHCcTpyKIusi «IOBTOpPEHUs»: HUKIBI C 3aJaHHBIM YKHCJIOM MOBTOPEHUH, C
YCIIOBUEM BBITIOJIHEHHUS, C IEPEMEHHOM LMKIIA.

Pazpabotka 1y popMalIbHOTO HWCIOIHUTENST aJIrOpUTMa, MPUBOAIIETO K
TpeOyeMoMy pe3ylbTaTy MpU KOHKPETHBIX HMCXOAHBIX JaHHBIX. Pa3paboTka
HECJOXKHBIX aJTOPUTMOB C HCIOJB30BAHMEM IIMKJIOB M BETBJICHUW IS
ynpasiaeHuss (GopMaIbHBIMU HCIOJHUTENSIMU, TakuMu kKak PoOot, Uepemarka,
YepréxHuk. BblnonHeHne aJlropuTMOB BpPYYHYI0O UM Ha  KOMIIBIOTEpE.
CuHTakcuuecKkue u Jorudeckue omuoku. OTKasbl.

SA3bIK IpOrpaMMupoOBaHus

Azpik nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonabHbIi
AnroputmMudeckuit S3bIK).

Cucrema mnpoOrpaMMHUpPOBAaHMS: PEAAKTOP TEKCTa MPOTpaMM, TPAHCISATOP,
OTJIAYHUK.

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

Omneparop mnpucBauBaHus. ApUPMETUYECKHE BBIPAKEHUS M TOPAIOK HX
BbluMciieHus. Onepauun ¢ UEIbIMU YHUCIIAMU: LEJOYUCIECHHOE JEJIEHUE, OCTaTOK
OT JIEJICHUS.

BerBnenusa. CocTaBHble YyCIOBHUS (3alMCh JIOTMUECKUX BBIPAXKECHUN Ha
U3y4aeMOM SI3bIKE€ IporpamMMupoBaHus). HaxoxxneHne MUHUMyMa U MakCUMyMa
U3 JBYX, TPEX M YETHIPEX yHucell. PenieHrne KBaJApaTHOrO ypaBHEHHs, UMEIOLIErO
BEILIECTBEHHbIE KOPHHU.

JluanoroBas oOTJIaJIKa MPOrpaMM: TMOILIArOBOE BBINOJHEHHE, MPOCMOTP
3HAYEHUN BETUYHH, OTJIAI0YHBINA BBIBO, BBIOOP TOUKH OCTAHOBA.

Hukn c ycimoBuem. Anroput™ EBkiuga s HaxoxXAeHUS HanOOJIBIIETO
o0IIero nenuTens ABYX HATypalbHBIX uncesl. Pa3OueHue 3amucu HATYpalbHOTO
yycia B MO3UIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WU paBHbIM 10, Ha
oTaeIbHbIC UDPHI.

Hukn ¢ nmepeMeHHOW. AJNTOPUTMBI MPOBEPKU EIMUMOCTH OIHOTO IIEJOTr0
yucia Ha APyroe, MpoBEPKH HATYpaJbHOTO YKCIIa HAa MPOCTOTY.

O0paboTka CUMBOJIBHBIX NaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBosibHast 00paGoTka cTpok. I[lomcu€r YacTOThl MOSABIEHUS CHUMBOJIA B
ctpoke. Berpoennsie pyHKIum a1t 00pabOTKH CTPOK.

AHaJIM3 aJIrOpuTMOB



OnpeneneHue BO3MOXKHBIX PE3YyJIbTAaTOB padOThl aNropuTMa IMpU JAHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIPEJEJICHUE BO3MOXKHBIX BXOAHBIX JaHHBIX,
MPUBOJAIINX K JAHHOMY PE3yJbTaTy.

9 KUIIACC

IIu¢ppoBasi rpaMOTHOCTDH

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

I'no6anbnas cerp Uutepuer. [P-agpeca y3noB. CeteBoe XpaHeHHE AaHHBIX.
MeToabpl MHIUBUAYATBHOTO U KOJUIGKTUBHOTO pa3MelleHUusl HOBOM MHGOpMaIlUU B
WNutepuere. bonbime naHHble (MHTEpPHET-IAaHHBIE, B YaCTHOCTH JIaHHbBIC
COITMAJIbHBIX CETEH).

[Tonsitue 06 wHOpMAIIMOHHONW 0€30MacHOCTU. YTPO3bl MH(POPMAIIMOHHOM
0e30MacHOCTH TIpU paboTe B TII00ATBHOM CETH U METOIbI NMPOTHUBOACHCTBUS M.
[IpaBuna Oe3omacHol ayTeHTU(UKanUU. 3amuyra JUYHOW UWHOpManuu B
Wnrtepnere. bezonacusie crpaterun nosenenusi B Unrtepuere. [Ipeaynpexnenue
BOBJICUEHHUS B JICCTPYKTHBHBIE W KPUMHUHAIIbHBIE (OPMBI CETEBOW AKTUBHOCTH
(xuOepOyIITUHT, PUIIHHT U ApyTrre GOpMBI).

Pa6ora B uHpOPMALIMOHHOM NMPOCTPAHCTBE

Buner nestenbHocTu B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBAsI CIy»Xk0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYrUe), CIPaBOYHBIC
CIYXOBbl (KapThl, paclucaHusi W JPYrue), TOWCKOBBIE CIYXKObI, CITYXKOBI
OOHOBJIEHUS TPOrpaMMHOTrO obOecrnedueHuss ©  Jpyrue ciykObl. CepBHUCHI
roCcy/IapCTBEHHBIX yciyr. O6naunble XpaHwinia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (OHJaiH-opuck). [IporpammHoe obecrieueHne Kak BeO-
CEPBHC: OHJIAITHOBBIE TEKCTOBBIE M I'paQUUECKUE PEIAKTOPbI, CPeabl pa3padOTKH
IPOrpaMM.

TeopeTnveckne 0CHOBbI HH(POPMATHKH

MonenupoBaHue KaK MeTOX MO3HAHUS

Mopenb. 3amauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukamnmm
Mozenell.  MarepuanbHble  (HaTypHble) W UHGOPMALMOHHBIE  MOJIEIH.
HenpepriBHble U nuckperHeie moxaenu. Mmurammonnsle Mogenu. Wrposeie
Mozenu. OneHKa aJeKBaTHOCTH MOJIEM MOACIUPYEMOMY OOBEKTY H LENISM
MOJIETUPOBAHMUS.

Tabmuansie Mogenu. Tabiuila Kak MpeaCcTaBICHUE OTHOIICHUS.

ba3er nmanHbIX. OTOOp B TabnWIEe CTPOK, YAOBICTBOPSIONINX 3aJTaHHOMY
YCIIOBHIO.

I'pad. Bepmuna, pedpo, mytb. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAHHbBIC
rpadel. [nuna (Bec) peOpa. BecoBas matpuma rpada. InuHa nytu Mexay
BepminHamu rpada. Ilouck ontumansHoro mytua B rpade. HavanbHas BeprimHa



(MCTOYHMK) ¥ KOHEUHasl BepIIrHa (CTOK) B OpUEHTUpOBAaHHOM rpade. Brruncnenue
KOJIMYECTBA IMyTEH B HAIIPaBICHHOM ALIMKIMYECKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JucT, peOpo (myra) nepeBa. Bricorta
nepesa. [lognepeso. Ilpumepsl ucnosb3oBanus aepeBbeB. [lepedbop BapuaHTOB ¢
MOMOILBIO JIepeBa.

[ToHsaTHE MaTeMaTHYECKOM MOJENH. 3aJadyd, pEllaeMble C TMOMOIIbIO
MaTeMaTUYeCcKOro (KOMIBIOTEPHOT0) MoJieaupoBanusd. OTandyre MaTeMaTH4ecKou
MOJIENIM OT HAaTypHOM MOJENIM U OT CJIOBECHOIO (JIUTEPATypHOr0) OIMUCAHUS
00BbeKTA.

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUA: MOCTAHOBKA 3aJlayd, MOCTPOCHHE
MaTEeMaTUYEeCKOM MOJENH, TPorpaMMHasi peaau3alus, TECTUPOBaHKE, MTPOBEICHNE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAIHU3 €r0 PE3yJIbTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI U TPOTPAMMHPOBaHME

Pa3pa0oTka aJiropuTMOB U IPOrpPamMM

Pazbuenue 3amaun Ha noazanayn. CocTaBieHHE aIrOPUTMOB U MPOTPAMM C
UCIIOJIb30BAaHUEM BETBJICHHM, IIUKJIOB W BCIIOMOTATEIbHBIX aJITOPUTMOB IS
yIpaBjieHUsT UCMOIHUTEIEeM POOOT Wiy ApPYyrUMU HCIOTHUTEISIMH, TaKUMU Kak
Uepenarika, YepTEKHUK U APYTUMU.

Tabnuunble BeanunHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa MPOTPaMM, PEATU3YIOIIUX TUIIOBBIE allTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YUCJIOBBIX MAacCHBOB, Ha OJHOM U3 A3bIKOB IporpammupoBaHus (Python, C++,
[Tackanb, Java, C#, llIkonbHbIH AITOPUTMUYECKUH SI3BIK): 3aMI0JIHEHHUE YUCIOBOTO
MacCHBa CIy4alHbIMU YHMCIIAMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJA
4yucesl, HaXO0XIEHUE CYMMBbI 3JIEMEHTOB MAacCUBAa, JIMHEWHBIA IMOUCK 3alaHHOTO
3HAQYEHUS] B MAacCHBE, IMOJCYET JJIEMEHTOB MACCHBA, YAOBIECTBOPSIOLINX
3aIaHHOMY YCJIOBHUIO, HaXOXJE€HWE MHHUMAJIBHOIO (MaKCHUMAaJbHOTO) 3JIEMEHTA
maccuBa. COpTUpPOBKa MacCHUBa.

OOpaboTKa MOTOKA JAHHBIX: BBIUHUCIECHUE KOJIWYECTBA, CYMMBI, CPEIHETrO
apu(PpMETUIECKOT0, MHUHHUMAIBHOTO ¥ MAaKCUMaJIbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIE10BATENIbHOCTH, YIOBIETBOPSIOIINX 3aJAHHOMY YCJIOBHIO.

YupaBienue

VYmopasnenne. Curnan. O6patHas cBs3b. [lomydeHue curuamoB oT MUGPOBBIX
JAaTYMKOB (KacaHWs, pAcCTOSIHUSI, CBeTa, 3Byka U Jpyroro). Ilpumepsl
WCIIOJb30BaHUsl TMPUHIMIA OOpaTHOM CBA3M B CUCTEMax  YIPaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMH C T[OMOIIBIO JAaTYMKOB, B TOM YHCIE B
POOOTOTEXHUKE.

[Ipumepbl poOOTU3MPOBAHHBIX CUCTEM (CHUCTEMA YNPABJICHUS JABUKEHHUEM B
TPAHCIIOPTHOM cHUCTEME, CBapOYHasi JIMHUS AaBTO3aBOJIa, ABTOMATU3WPOBAHHOE



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

NuHpopmManuoHHbIe TEXHOJIOIHH

JJIeKTPOHHbIE TA0JIUIIbI

[Tonsitue 00 3neKTPOHHBIX Tabauuax. TUIIBI JaHHBIX B slYEUKaX DJIEKTPOHHOM
tabiuupl. PenakrupoBanue u ¢opmatupoBanue Tabmuu. BcTpoeHHble (QyHKIMH
JUIsl TIOMCKAa MAaKCUMyMa, MHHMMYMa, CYMMbI M CpPEIHEr0 apu(MeTH4ECKOro.
CopTupoBka [aHHBIX B BBIIEICHHOM auana3zoHe. [locTtpoenwe aumarpamm
(rucrorpamma, Kpyromasi JAuarpamMma, TOYedHas auarpamma). Bpibop Ttuma
IarpamMMel.

[IpeoGpazoBanue Gopmyn npu KonupoBaHuU. OTHOCUTENbHAS, a0CONIIOTHAS
Y CMELIaHHAs aJapecalys.

VYcnoBHbIE BBIYUCIECHHMS B JJEKTPOHHBIX Tabnunax. CymMMuUpOBaHHE W
noJIcYéT 3HAaYeHUM, OTBEYAIOMIMX 3aJaHHOMY YycioBuio. OOpaboTka OoNbIIUX
HAaOOpOB JaHHbIX. UNCIIEHHOE MO/IETMPOBAHUE B JIEKTPOHHBIX TAOJIHIIAX.

NudopmannoHHbIe TEXHOJOTMHA B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMaAIIMOHHBIX TEXHOJIOTHI B Pa3BUTUU IKOHOMHUKH MHPA, CTPAHBI,
peruoHa. OTKpeIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBsizanHble ¢ UHGOPMATUKON U HHOOPMALIMOHHBIMU TEXHOJIOTHSMMU:
BeO-Iu3aliHEp, NPOrpaMMUCT,  pa3pabOTUYMK  MOOWIBHBIX  HPHJIOKEHUH,
TECTUPOBILUK, aPXUTEKTOP MPOrPpaMMHOr0 0O€CleyeHMs], CHEUAINUCT 10
aHaIu3y JAHHBIX, CUCTEMHBIN aIMUHHUCTPATOD.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
HaIpaBJIEHO Ha JOCTH)KEHUE OOYYarOUIUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX U
MIPEMETHBIX Pe3yJIbTATOB OCBOCHUS COJEpPKaHUsI YUeOHOTO MpeMeTa.
JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HA pEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUS U COLMAIM3AIMUA OOYyYalOIUXCS CPEeJACTBAMU Y4eOHOTO
npeaMeTa.

B pesynbrate uszyuenus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpoOBaHbI CIEAyIONIUE JTUYHOCTHBIC
pe3yIbTaThI B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY U
HAy4YHOMY HaCJIeJIMI0, TOHUMaHUEe 3HaueHUs] MHPOPMATUKH KaK HAYKU B >KU3HH
COBPEMEHHOI'0 OOIIECTBa, BJIAJICHUE JIOCTOBEpHOM HH(OpMamueld o mepemaoBBIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIDKEHHMSIX B 00JacTH UWHOOPMATUKU W
MH(GOPMAIIMOHHBIX TEXHOJOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoi TpaHchopMaIK COBPEMEHHOTO O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OpUEHTAIMSI HA MOPaJIbHbIE IEHHOCTH U HOPMBI B CUTYallMsIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE MMOBEJICHNE
U MIOCTYNKH APYTHUX JIFOAEH C MO3UIIMU HPABCTBEHHBIX M MIPABOBBIX HOPM C YUETOM
OCO3HAHUS TMOCIEICTBUI TOCTYNKOB, AaKTUBHOE HENPHUATHE aCOUUAIBHBIX
NOCTYIIKOB, B TOM uyucie B IHTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

IPEACTaBICHUE O COIMAIbHBIX HOpPMaxX M MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHWA B KOJUIEKTHMBE, B TOM YHCJIE€ B COLUAIBHBIX COOOIIECTBAX,
coOmio/ieHne TpaBWiI OE30MaCHOCTH, B TOM YHCJIE HaBBIKOB 0€30MaCHOTO
MOBEJICHUSI B MHTEPHET-CpENe, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JESTENHPHOCTA TIPU BBIMOJHEHUW YYEOHBIX, MO3HABATEINBHBIX 3a/ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHUMAHWIO W B3aUMOIIOMOIIA B
MpoIecce I3TOM y4eOHOM JesITeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEJICHUE U
MOCTYNKH CBOUX TOBApPHUILEH C MO3UWLIHUM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HMH(pOpMaIuu,
MH(POPMAITMOHHBIX npoiieccax u MH()OPMALIMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOLLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMU
MIPAKTUKHU U COCTABIISIIOIIMX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYUTHOCTA HAYYHOU
KapTUHBI MUPA;

MHTEpeC K OOYy4YeHHI0O M TO3HAHWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUI0, OCO3HAHHOMY BBIOOPY HAaNpaBIE€HHOCTH H
yYpOBHSI 00y4YeHUs B JaibHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEOBATEIbCKOM J€ATEIbHOCTH,
YCTAHOBKAa Ha OCMBICJIICHHE ONBITa, HAOIIOACHHM, IMOCTYNKOB M CTPEMJICHHE
COBEpIIEHCTBOBATh MNYTH JOCTWKEHUS HWHIMBUIYAIBHOIO W KOJUJIEKTUBHOTO
0J1aronoayyus;

c(hOpMHPOBAHHOCTh MH(POPMALMOHHOM KYJIBTYPhl, B TOM YHUCJIE€ HABBIKOB
CaMOCTOSATEIIbHON pabOThl € y4eOHBIMM TEKCTaMH, CIPABOYHON JHUTEpaTypoil,
pa3HooOpa3HbIMU CpeACTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHH, a TakkKe yMEHHS
CaMOCTOSITEIILHO OTNPEENSITh eI CBOETO O0y4eHHUs, CTaBUTh U (HOPMYITUPOBATH
Juist ce0si HOBBIE 3ajaul B yu€0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MO3HABATENbHOMN A TEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBbIO, yCTaHOBKA Ha 3J0pOBbI 00pa3 >KM3HH, B TOM 4YHUCIE M 3a CYET
OCBOGHHUS U COONIOZICHUS TpeOOBaHMI O€30MacHOM JKCITyaTallud CpPENCTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIOTHH;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEC K TMPaKTHUYECKOMY H3yudeHuIo mpodeccuit u Tpyna B cdepax
npodeccroHaIbHON NeATEeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
IpPOrpaMMHUPOBAaHUEM M WH()OPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSAX HAyKU MHPOPMATUKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAHHBIH BBHIOOP W  TOCTPOCHUE HWHIWBUIYAIBHONW  TPaeKTOPUH
o0pa30BaHHs W JKU3HEHHBIX IUIAHOB C YYETOM JHMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U NMOTPEOHOCTEN;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHME IJI00ATBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IyTed HX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH WH(DOPMALMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHIA;

8) aganTaunu ody4aronerocsi K I3MeHSIIOIIUMCS YCJIOBHAM COUMATBHOM
U IPUPOIHOM CPe/bI:

OCBOCHHE OOYYAaIOUIMMUCS COLMAJIBHOIO OIbITAa, OCHOBHBIX COLMAJIBHBIX
poJiel, COOTBETCTBYIOUIMX BEAYIIEH IEATEIbHOCTH BO3pacTa, HOPM M IPaBHII
OOLIECTBEHHOT 0 NMOBEAEHUS, (POPM COLMAIBHOM )KM3HU B IPYMIAX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METAINPEIMETHBIE PE3YJIbTATBI

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

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aeicTBU:

YMEHUE OMNpeJeNsiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUS, YCTaHaBJIMBAThH
aHaJoOTUM, KIacCUPUIUPOBATH, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAHUS W
KpUTEpUHU sl KiacCUUKAIMK, YCTaHABIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTHh JIOTMYECKUE PACCYXKACHUSA, JelaTh YMO3aKIIOUEeHUs (MHIYKTUBHBIC,
JIETyKTUBHBIC U 110 aHAJIOTHH) U BHIBOJIBL;

yMEHHE CO37]aBaTh, MPUMEHITh M MPEOOPa30BBIBATH 3HAKHM W CHUMBOJIBI,
MOJICJIM M CXEMBI JIJIsl PEIICHUsI YIeOHBIX U MMO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEJILHO BBIOMPATH CIOCOO pelieHus yueOHOW 3ajauu (CpaBHUBATH
HECKOJIbKO BapHWAaHTOB peIIeHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEILHO BbIJICIICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue JeHCTBUS:

dbopMyTUpOBaTh BOMPOCH], (DUKCHUPYIOUIUE pPa3pblB MEXKAY peaJbHbIM U
XKeJIaTeIbHBIM COCTOSTHUEM CUTYaAIlUH, 00BEKTa, 1 CAMOCTOSITEILHO YCTaHABIUBATh
HCKOMOE M JJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIUIO, TIOJYICHHYIO
B XOJI€ UCCJICJOBaHUS;

IIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE IPOIIECCOB, COOBITHI U
WX TOCJEJCTBUS B aHAJOTUYHBIX WJIM CXOJHBIX CUTYyallUsiX, a TaKKE BbIJBUTaTh
IIPEATIONOKEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHUAX U KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATE AChUIMT WHGOPMAIIMU, TAHHBIX, HEOOXOMUMBIX JIS PpEUICHHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHbIE METOJbl, MHCTPYMEHTBI W 3aIllpOChl IPU IOHCKE U
orbope mHGOpPMAIUM WM JAHHBIX M3 HMCTOYHHUKOB C YYETOM IMPEII0KCHHOM
y4eOHOM 3a7]a4 U 33 TaHHBIX KPUTEPHCB;

BBIOMpATh, aHAJIW3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
nH(pOpMANHIO pa3IMYHbBIX BUI0B U (HOPM IIPEACTABICHHUS;

CaMOCTOSITEILHO  BBIOMpATh  ONTHMaNIbHYIO  (OpPMY  NPEICTABICHUS
nHpOpMaMK W WUTIOCTPUPOBATH pEIIacMbie 3a7addl HECIOKHBIMH CXEMaMH,
quarpaMmMamMu, HTHOU rpadukoil U1 uX KOMOMHAIIUSAMU;

OIIEHUBATh HAAEKHOCTh HMHGOPMAIIMU 1O KPUTEPHUIM, IPEII0KEHHBIM
y4IuTeJIeM WIH CHOPMYIUPOBAHHBIM CaMOCTOATEIHHO;



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

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0wenue:

CONOCTABJISITh CBOU CYKJEHHS C CYKICHUSMH JAPYIMX YYaCTHHUKOB JUAjora,
0OHapy’KUBATh Pa3IMYUE U CXOACTBO MO3UIIMI;

nyOJIMYHO MPEICTABISITh PE3yJIbTaThl BHIITOIHEHHOTO OMBITA (PKCIIEPUMEHTA,
HCCIIeIOBaHUs, IPOCKTA);

CaMOCTOSITEJIbHO  BbIOMpaTh (GopMaT BBICTYIJIEHUST C Yy4€ToM 3ajad
Npe3eHTalMd U OCOOCHHOCTEH ayJAMTOPHUM M B COOTBETCTBUU C HUM COCTaBISATh
YCTHBIE U MUCbMEHHBIEC TEKCTHI C UCTI0JIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MOHMMAaTh U KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOU
paboThl MpPU PEIICHHH KOHKPETHOW NpOoOJeMbl, B TOM YHCJIC€ NPH CO3JaHUU
UH()OPMAIIMOHHOTO TIPOIYKTA;

NPUHUMATh 1E€JIb COBMECTHOM HMH(POPMALMOHHOW AEATENBHOCTH TO CcOOpY,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALUK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTIKEHHUIO: PACIpeNlesiTh POJIM, 10rOBAPUBATHCS, 00CYKAAThH
IPOILIECC U PE3YJIbTAT COBMECTHOM padOTHI;

BBITIOJHATH CBOIO 4acTh palboThl ¢ uMHboOpMareil win uHGOPMAIIMOHHBIM
OPOJIYKTOM, JOCTUras Kaude€CTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHUIO H
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMH WICHAMU KOMAH/IbL;

OILICHMBATh KaYeCTBO CBOETO BKJIaJla B OOIIMI HH(POPMALIMOHHBIA MPOAYKT 1O
KPUTEPUSIM, CaMOCTOSITEJIbHO chopmMynupoBaHHBIM y4aCTHUKAMU
B3aUMOJICHCTBUS;

CpaBHUBAaTh PE3YJbTAaThl C HMCXOJHOW 3aJayell W BKJIAJ KaXJOro 4YieHa
KOMaHIbl B JOCTI)KEHHE PEe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISAITh TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEPE]T TPYHIION.

Pery/jisiTUBHbIE YHUBepPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBIIATh B JKM3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX NPOOJIEMBI, TpeOyromue
peleHus;

OPHCHTHPOBAThCA B PA3IMYHBIX IMOAXO0JaX K MPHHATHIO PEIICHUI
(MHAMBUYATbHOC IPUHATHE PEIICHUN, PUHITHE PEIICHUH B TPYIIIE);

CaMOCTOSITEILHO COCTaBIIATh AJTOPUTM pENISHHs 3ajadd (WM ero 4acTh),
BBIOMpaTh CIIOCO0 pEIICHHS YYeOHOH 3a7a4yu ¢ y4ETOM HMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejiaracMble  BapHAHTHI
pELICHU;



COCTaBJIAThH IUIAH JACUCTBUH (IJIaH peanu3ali HaMEYEHHOTO alropuTMa
pelieHus), KOPPEeKTUPOBATh MPEIJIOKCHHBIH alrOPpUTM C YYETOM TMOTyYCHHS
HOBBIX 3HAHUM 00 M3yuyaeMOM OOBEKTE;

Jenatb BBIOOp B YCJIOBHUSIX HPOTUBOpPEUYMBOM HH(poOpmMauuu u Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMmokoHTpOJIb (peduiekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIUU U PEPIICKCUY;

JaBaTh OIICHKY CUTYallUd U TpeJyiaraTh iaH e€ n3MCHEeHHS,

YUUTHIBATh KOHTEKCT M MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh
Npyu pelieHnH Y4eOHOW 3aJauu, aJanTUpPOBaTh pEIICHHE K MEHSIOIIUMCS
00CTOSATCILCTBAM;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHS  (HEIOCTMDIKCHHS)  PE3YJIbTaTOB
MHPOPMAITMOHHOH JesATebHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJIUTh TIO3UTHBHOE B TIPOU3OIIC/IICH CUTYaIINH;

BHOCHUTH KOPPEKTHBBI B JESITEILHOCTH Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIINXCS CUTYAIMH, YCTAHOBJICHHBIX OITUOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

IMONMOHAIbHBI HHTEJJIEKT:

CTaBUTH CeOs1 HA MECTO APYroro 4yeioBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS
IPyTOoro.

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIHUPOBATh BCE BOKPYT JaXkKe B YCIOBUSX
OTKPBITOT'O JIOCTYyIA K JIFOOBIM 00BEMaM HHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

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

MOSICHSITh Ha nmpuMepax CMBICTT TOHSITHA «uHpOpMaI U,
«MHQOPMAIMOHHBIM  TIporecc»,  «oOpaboTka  uHOpMAIUUY»,  «XpAHECHHE
uHbopMaIny, «repenada nHHOPMAIIHI;

KOAMPOBATh M JICKOJAUPOBATH COOOIIEHUS IO 3aJlaHHBIM IIpaBUiIaM,
JIEMOHCTPUPOBATH MIOHUMAHUE OCHOBHBIX MPHUHIIUIIOB KOJAUPOBAHUS WH(MOPMAITUN
Pa3TUYHON TPUPOBI (TEKCTOBOH, TpapuecKoi, ayino);

CpaBHUBATh JJWHBI COOOIIEHWH, 3alMUCAaHHBIX B Pa3MYHBIX aldaBUTaX,
OTIEpUPOBATh CIMHHUIIAMH H3MEpPEHUs WH(OOPMAIIMOHHOTO 00bEMa W CKOPOCTH
nepeaaur JaHHBIX;

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



MPUBOIUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeaadu
nH(OpMAaITNH, CPABHUBAThH UX KOJUYCCTBEHHBIC XapaKTePUCTUKH;

BBIJICTIATh OCHOBHBIE JTallbl B UCTOPUU M TMOHUMATh TCHICHIIMH DPa3BUTHS
KOMITHIOTEPOB 1 TTPOTPAMMHOTO 00ECTICUCHUS;

MI0JTyYaTh M MCIOJb30BaTh MHPOPMAIIMIO O XapaKTePUCTHKAX IMTEPCOHAITBHOTO
KOMITBIOTEpAa W €ro OCHOBHBIX 3JeMeHTaxX (IMpoIeccop, OInepaTUBHAS IaMsTh,
JIOJITOBPEMEHHAS IMaMsTh, YCTPOKWCTBA BBOIa-BBIBOJIA);

COOTHOCHTh XapaKTePUCTUKH KOMIIBIOTEpA C 3aJad4aMH, PEIIaeMBIMH C €TO
MIOMOIIIBIO;

OPUEHTUPOBATHCS B HEPApPXUUYCCKON CTPYKType (alIoBOH  CHCTEMBI
(3anmuchiBaTh mosiHOe UM (aitma (karamora), myTh K (aitny (karamory) mo
UMEIOIIEMYCSl OTTMCAaHUIO (PailIoBON CTPYKTYPBI HEKOTOPOTO WH(GOPMAIIMOHHOTO
HOCUTES);

paborate ¢ (alIOoBOW CHUCTEMOW TIEPCOHAJIBLHOTO KOMITBIOTEpA C
UCII0JIb30BaHUEeM Tpaduueckoro uHTEpdelica, a IMEHHO: CO3/1aBaTh, KOITUPOBATh,
nepeMeInarh, MepeUMEHOBBIBATh, YAAISITh U apXUBHUPOBATh (DAiJIbl W KaTaJOTH,
UCII0JIb30BaTh AHTHBUPYCHYIO MTPOTrpamMmy;

IIPEJICTABIIATh PE3yJbTaThl CBOCH JCSITEIILHOCTH B BUJIE CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUMHBIX PE3CHTALINH;

uckatb uHpopmaiuio B MIHTepHeTe (B TOM 4YHUCIE, MO KIIOUYEBBIM CIOBaM, IO
N300paKEHNI0), KPUTHUECKH OTHOCUTHCS K HaWAeHHOW WHGOpMAaIMU, OCO3HABAS
OMACHOCTh JUISl JIMYHOCTH M OOIIECTBA PACHPOCTPAHEHHS BPEIOHOCHOM
uHGOpPMAIINH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJApecoB BeO-peCcCypCcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIIHH;

cobomaTh TpeOoBaHUS 0€30MacHOM AKCIUTyaTalluM TEXHUYECKHUX CPECTB
MHPOPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHM, COONI0aTh CETeBOM
ATUKET, 0a30Bble HOPMBI WH(MOPMAIMOHHOW OSTUKH M TIpaBa TpH paboTe C
MPUIOKECHUSIMU Ha JIOOBIX YCTpoiicTBaxX U B VHTepHeTe, BHIOMpaTh O€30macHbIe
CTpaTeruu MOBEJICHHS B CETH;

NPUMEHSATh METOABl MPOPUIAKTAKH HETaTHBHOTO BIUSHUSA CPEICTB
WHOOPMAITMOHHBIX M KOMMYHHKAIlMOHHBIX  TEXHOJOTMWA Ha  3J0POBHE
MOJIb30BATEIIA.

K xonmy oOyuenmss B 8 kiacce y oOyuaromerocss OyayT chopMUpOBaHBI
CIEeAYIOIINE YMEHUS:

NOSICHATh ~HAa  MpUMEpax  pa3auyusi  MEXJIy  MO3ULUHUOHHBIMH U
HETMO3UI[MOHHBIMU CUCTEMAMU CUUCIICHUS;



3amuChiBaTh M cpaBHUBaTh Henble yucaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX cyucieHus (c ocHoBaHusiMu 2, 8, 16), BBINOJHSITH
apudMeTHIEeCKUEe Onepaluy HaJl HUMU;

PacKphIBaTh CMBICT TOHATUM «BBICKA3bIBAHUEY», WIOTHYECKASl OIEpalus,
«JIOTUYECKOE BBIPAKEHUEY;

3aIUCHIBATh JIOTMYECKWE BBIPAXKEHHMS C HCMOJIb30BAaHUEM JU3BIOHKIINM,
KOHBIOHKIIMM WU OTPHUIIAHUS, ONPEAECIATh UCTUHHOCTH JIOTUYECKUX BBIPAXKECHUU,
€CIIM U3BECTHBI 3HAYEHUS MUCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIEI HCTUHHOCTH JJIs1 JIOTHYECKUX BBIPAKECHUI;

PACKpbIBATh CMBICII MOHATHM «UCIIOJHUTEIBY», «AITOPUTM», «IIPOrpaMma,
NOHMMAas Pa3HUIly MEXKIY YyNoTpeOJeHUEM 3TUX TEPMUHOB B OOBIICHHON peYH U B
uH(pOpMaTHKE;

ONMKCHIBATh AJNTOPUTM PEILICHUs 3aJaud PA3IMYHBIMU CHOocOo0amMu, B TOM
quCclie B BUJI€ 0J0K-CXEMBI;

COCTaBJISITh, BBIMOJHITh BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBbI
C HCIOJb30BAHMEM BETBJICHUW W LMKIOB JUIsl YOPABJICHUS HCIOJHUTEISMH,
TakuMu kKak Po6oT, Uepenamika, UepTExHUK;

UCIIOJIB30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3JTUYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), & TAKXKE COAEPKAIINE UX BBIPAKEHUS, UCIOJIb30BaTh
omnepaTop IpUCBauBaHUS,

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

AHAJIU3UPOBATH NPEIIOKECHHBIE AITOPUTMBI, B TOM YHUCJIE ONPENEIISTh, KaKue
pe3yJIbTaThl BO3MOYHBI IIPY 3aJaHHOM MHOKECTBE UCXOIHBIX 3HAYEHMU;

co3laBaTb M OTJIAXUBATh NPOTPaMMbl HAa  OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlIkonabHbIH
Anroputmudeckuil SI3bIk), peanu3yroniue HECIOXKHBIE aJrOpPUTMbI 00pabOTKH
YUCJIOBBIX JAHHBIX C HCIOJIb30BAHUEM LUKJIOB M BETBICHUM, B TOM YHCIIE
peanu3yomme IpoBEPKY AEIMMOCTH OJHOTO LEJIOT0 YUCia Ha Ipyroe, MpoBEPKY
HATypaJIbHOTO YKCIIa Ha TIPOCTOTY, BhIAENIEHUs (P U3 HATYPaTbHOTO YHCIIA.

K xonmy oOyuenuss B 9 kiacce y oOyuaromerocss OyayT chOpMHUpPOBaHbBI
CJIETYIOIINE YMCHHUS:

pa30uBaTh 3aJa4M Ha IOA3aJadd, COCTABJIATH, BBHIIIOJHATH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIC aJITOPUTMBI C HCIIOIH30BAHWEM BETBICHUH, IUKIOB H
BCIIOMOTATEIbHBIX QJITOPUTMOB IS YIPABICHUS HWCHOTHUTEISIMHU, TaKUMHU Kak
Po6ot, Uepenamnka, UepTéxxHMK;

COCTaBIIATh M OTJIXKHUBATh MPOTPAMMBI, PEATU3YIONINE THUIIOBBIC aJTOPUTMBI
00pabOTKH YHUCIOBBIX TIOCIEAOBATEIIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHUBOB (TTOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WM KOJIMYECTBA AJIEMEHTOB



C 3aJJaHHBIMM CBOWCTBaMHU) Ha OJTHOM U3 f3BIKOB mIporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHbIN ATTOpUTMHUYECKUN SA3BIK);

PacKpbIBaTh CMBICI TOHSITUU «MOJECNbY, «MOJCIUPOBAHUEY, OMPEACIAThH
BUJIBI MOJEJICH, OLICHMBATh aJIeKBATHOCTb MOJIEM MOJIEIUPYEMOMY OOBEKTY M
LEJISIM MOJICTTUPOBAHUS,

UCIIOJIB30BaTh Tpadbl U JIEPEBbs JJIsi MOJCIUPOBAHUS CUCTEM CETEBOU U
HepapXu4ecKoil CTPYKTYpbl, HAXOAUTh KpaT4aliuii myTh B rpade;

BBIOMpPATh CIIOCOO MPECTABICHUSI JaHHBIX B COOTBETCTBUM C MOCTaBIECHHOU
3ajadet  (TaOnuIbl, CXeMbl, Tpauku, JOUarpaMMbl) C  HCIOJIB30BAHHEM
COOTBETCTBYIOIIHUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;

UCIIOJIB30BaTh  JJIEKTPOHHBIE TaOIUIBl JUisi  0O0pabOTKHM, aHalu3a W
BU3yaJIU3allUM YUCJIOBBIX JaHHBIX, B TOM YHCJI€ C BBIJCICHUEM JHama3oHa
TaOIUIIBI U YIIOPS0UYUBAHUEM (COPTUPOBKOI) €ro JIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TaOIUIAaX (HOPMYIIBI I PACUETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apudmernueckux GyHKOUN (CyMMUpPOBaHHE U
MoICU€T 3HAYCHUH, OTBEUAIOIINX 33/ITaHHOMY YCIIOBHUIO, CpeIHEEe apru(hMETUIECKOE,
MOMCK  MAaKCUMQJIBHOTO ¥  MUHHMMAJIbHOTO  3HA4YCeHUs),  aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIaHHOM ajpecaluu;

UCIIOJIB30BaTh JJICKTPOHHBIC TAOJHWIIBI JJIS YHCJICHHOTO MOJEIUPOBAHUS B
IIPOCTHIX 3aJlauax U3 Pa3HbIX YYCOHBIX TPEIMETOB;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  4YHUCIIE
KOMMYHHMKAIIHOHHBIE ~CEPBUCHI, OOJa4YHbIC XPAHWIWINA JaHHBIX, OHJIANH-
nporpaMMbl (TEKCTOBBbIE U TpadUyeCKHEe PEAaKTOPHI, Cpeabl pa3pabOTKH)) B
y4eOHOMW U MMOBCETHEBHOMN JIEATEIIBHOCTH;

IPUBOJAUTL TPUMEPHl HMCIOJB30BAaHUSA TE€OMH(POPMAIIMOHHBIX CEPBHUCOB,
CEpPBHCOB TOCYJIApCTBEHHBIX YCIYyr, 00pa3oBaTelIbHBIX cepBUCOB HMHTepHeTa B
y4eOHOMW U MMOBCETHEBHOMN JEATEIILHOCTH;

UCIIOJIb30BaTh  pa3JIMUHBIE  CpPEJCTBA  3alUTBl  OT  BPEJIOHOCHOTO
MpOrpaMMHOr0  OOECTICUeHHs, 3alluIIaTh TNEPCOHAIBHYIO HWH(OpMAIHUIO OT
HECAHKI[MOHWPOBAHHOT'O JOCTyIa M €ro MOCJEACTBUI (pa3rialieHus, MOJMEHBI,
yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKUX M COIHAJIBHO-
MICUXOJOTMYECKUX  aClEKTOB  HCHOJIb30BaHUs  ceTu  MHTepHer  (ceTeBas
QHOHUMHOCTD, ITU(DPOBOM CJIe/l, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BpPEJIOHOCHOTO KOJIa);

pacrno3HaBaTh MOMBITKU U MIPEIYIIPEkKIATH BOBJICUEHHE C€0S U OKPYKAIOIINX
B JICCTPYKTHBHBIC M KPUMHHAIBHBIC (POPMBI CETCBOM AKTHUBHOCTH (B TOM YHCIIC
KrOepOyJUIHHT, ¢durmHT).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (N (POBbHIE)

Ne i/ Konrpoasbubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznea 1. llndpoBas rpamoTHOCTH
Kommnerorep — yHuBepcanbHoe
1.1 . P~ YHUBEp 2 https://m.edsoo.ru/V2W5CI1K7L
YCTPOUCTBO 00paOOTKU JaHHBIX
1.2 [IporpamMmsl 1 n1aHHBIE https://m.edsoo.ru/X4E3C4A9X
1.3 KomnbrorepHsie cetu https://m.edsoo.ru/N2V3Z7S5M
Hroro no pazneny 8
Pa3znen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
Nudopma OpManmo e
2.1 HOOPMALIA H HH(OPMALHOHHEL 2 https://m.edsoo.ru/N1X2Y413T
MPOIIECCHI
2.2 [IpencraBnenue nuupopmauu 9 https://m.edsoo.ru/X3M2U6F3D
Hroro no pazneny 11
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
3.1 TekcToBble JOKYMEHTBI 1 https://m.edsoo.ru/BOCSH7H3Z
3.2 Kommnerorepnas rpaduka https://m.edsoo.ru/S4S3U7LSF
3.3 MynbTUMenuiiHbIE TPE3EHTALINT 3 1 https://m.edsoo.ru/C21.9D3T7F
Hroro no paszneny 13
PesepBHOE Bpems 2 1 https://m.edsoo.ru/U7GOK6K8S
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
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HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue oCHOBbI HH(POPMATHKH
1.1 Cucremsl cuuciIeHUs 1 https://m.edsoo.ru/W6F7TNOL7U
1.2 DNIeMEHTHI MaTEMaTUYECKON JIOTUKH 1 https://m.eds0o.ru/K9A902DS8I
Hroro no pazneny 12
Paspnen 2. Anropurmsl 4 IPOrpaMMHPOBaHue
14 .
2.1 CTOJHITEIH H AITOPHTMH 10 1 https://m.edsoo.ru/Q1ETH7LO6N
ANTOPUTMHUYECKHE KOHCTPYKITUU
2.2 SI3BIK TPOTpaMMUPOBAHUS https://m.edsoo.ru/POWST2YSL
2.3 AHaN3 aaropuTMOB https://m.edsoo.ru/L8J4YID8W
Hroro no pazneny 21
Pe3epBHOE BpeMst 1 https://m.edsoo.ru/Q4W6WSTOS
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
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9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LN (PPOBbHIE)

Ne i/ Konrpoasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznea 1. llndpoBas rpamoTHOCTH
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

[To Teme «IludpoBasi rpaMOTHOCTHY

1.1

[losicaTe Ha  mpuMepax CMBICI  TOHATUH  «UHpOpPMaLUN»,
«H(POPMAITMOHHBIN MPOIIECC, «00paboTka HHDOPMAITUNY, «XpAHCHUE

nHpopmanuny, «nepeaada HHGOpPMaLUI»

1.2

[IpuBOIMTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpAaHEHHUs U NEepeaadn

nH(pOopMaluY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHI

1.3

[lomyuats ¥ HCNONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEPCOHAIBLHOIO KOMIBIOTEPA U €T0 OCHOBHBIX AJIEMEHTaxX (Mpoieccop,
omepaTUBHAs MaMsTh, JOJTOBPEMEHHAas IMaMsTh, YCTPOIICTBa BBOJA-

BBIBOJIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKU KOMIBIOTEPA C 3ajauaMi, pelIaeMbIMU C

€ro NoOMoImbrO

1.5

OpueHTHPOBaThCS B HMEPAPXUUYCCKOH CTPYKType (alIoBOM CHCTEMBI
(3armucpIBaTh MOJIHOE MM (paiiiia (kaTanora), myTh K (aitry (karamory)
0 HMEIIIEMYyCs OIUCAaHUIO0 (alIOBONH CTPYKTYphl HEKOTOPOIO

nH()OPMAITMOHHOTO HOCHUTEJIA)

1.6

PabGortate c (ailioBoli CHUCTEMOW MEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHrepdeiica: cozaaBarh (KOMUPOBATH,
nepeMeniaTh, MepeuMEHOBBIBATh, YIANATh U apXUBUPOBATH (hallibl U

KaTaJloTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTpaMMYy)

1.7

Uckate undopmanuio B MHTEepHETe (B TOM YHUCIE MO KIIOYEBBIM
CIIOBaM, IO HW300paXKEHHUI0), KPUTHUECKH OTHOCUTHCS K HailJIeHHOM
uH(bOpMaIlMK, OCO3HABAaTh OMACHOCTh JUIsI JIMYHOCTH M 0O0IecTBa
pacmpocTpaHeHUsT BpEJOHOCHOW wuH(OpManud, B TOM  YHCHE

OKCTPEMHUCTCKOI'0 U TCPPOPUCTUICCKOTO XapaKTepa




1.8

[ToHUMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIUN

1.10

Cobnronate TpeOoBaHHMs 0€30MAaCHON SKCIUTyaTallud TEXHUYECKUX
CpCaACTB I/IH(bOpMaIII/IOHHI)IX U KOMMYHHUKAIMOHHBIX TGXHOHOFI/Iﬁ,
COOIIIONIATh CETEeBOM ATUKET, Oa30Bble HOPMBI MH(POPMALMOHHON 3TUKU
U TIpaBa mpu paboTe C MPUIOKCHUSIMH HA JIIOOBIX YCTPOWCTBAaX W B

WuTepHere, BHIOHpaTh O€30MaCHBIE CTPATETHH MTOBEACHUS B CETH

1.11

HpI/IMeHSITB METO/IbI HpO(l)I/IJ'IaKTI/IKI/I HETraTUBHOI'O BJIUAHUA CPEACTB
I/IH(bOpMaIII/IOHHI)IX U KOMMYHUKAITHOHHBIX TEXHOJIOTUHA Ha 3J0pPOBEC

TIOJIb30BAaTCIIA

[To reme «TeopeTnueckue 0OCHOBBI HH(POPMATUKID)

2.1

KonmupoBaTe u neKoaupoBaTh COOOIIEHUS IO 3aJaHHBIM TPaBHIIAM,
JEMOHCTPUPOBATh MOHUMAaHWE OCHOBHBIX MPUHIIMIOB KOJUPOBAHUS

nH(pOopMaLUU pa3IMYHON MPUPOABI (TEKCTOBOM, rpaduiecKoi, ay1uo-)

2.2

CpaBHHMBATh JUIMHBI  COOOIIEHW, 3alMCAHHBIX B  Pa3IUYHBIX
andaBuTax, ONEpUpPOBaTh €AMHUIIAMU HU3MEpPEHUs] MH(GOPMAIMOHHOTO

00BbEMa M CKOPOCTH TIEpeIavil JAaHHBIX

2.3

OuneHuBaTh W CpaBHUBaTh pa3Mepbl TEKCTOBBIX, TpadUUYECKUX,

3BYKOBBIX (pailyioB 1 BHI€O(DaiiioB

[To reme «HPpOpMATMOHHBIE TEXHOJIOTHID)

3.1

[IpencraBnsTe  pe3yiabTaThl  CBOEH  JAEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUINHBIX MPE3CHTAUN

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme «TeOpeTI/ILICCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

IloscHaTp Ha npuMepax pas3jayuda MEKAY MNO3UIUOHHBIMH H

HCIIO3MITMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

3anuchiBaTh U cpaBHMUBATH Lenble yucia oT 0 1o 1024 B pasnnuHbx

MO3MIIMOHHBIX CHUCTEMax CYHUCIeHUs (¢ oCHoBaHmsmMu 2, 8, 16),




BBITIOJTHATE apu(METHUECKUE OTIepaliiy HaJl HUIMU

1.3

PaCKpBIBaTB CMBICJ MOHSATHH «BBICKA3bIBAHUC), «JI10TrU4YcCKad

onecpanusa», «JIOrH4€CKOC BLIPAKCHHUCH

1.4

3aIuChIBaTh JIOTHYSCKUE BBIPpAXKCHUS C UCIIOJIB30BAHUEM JU3BIOHKIIMH,
KOHBIOHKIIMM W OTpHLAHUWA, OIPCACIIATL HCTHHHOCTbL JIOTHUYCCKUX
BI)Ipa)KeHI/H\/JI, €CJIM U3BCCTHBI 3HAUYCHUA HCTHHHOCTHU BXOJAIIHUX B HETO
INEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTH I JIOT'MYCCKUX

BBIpAXKEHUI

ITo Teme «ANTOpUTMBI U TPOrPAMMHUPOBAHUEY

2.1

PackpslBaTh ~ CMBICH  TOHATHM  «HCHOJIHUTENbY,  «AITOPUTM»,
«rporpamMma», IOHHMMas pPa3sHUIy MEXAY YIOTpeOJeHUEM ATHX

TEPMHHOB B OOBIIEHHOH peur U B HH(GOpMaTUKe

2.2

OmmceIBaTh AJITOpUTM PCIICHHA 3aJJa4yd pa3InYHbBIMU CHOCO6aMI/I, B

TOM YHUCJIC B BUC OIOK-CXEMBI

2.3

COCT&BJ’IHTB, BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BaAHUEM BETBJICHUU U IUKIJIOB JJId YIIPABJICHHUA

HUCITOJIHUTCIIAMU
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HUcnons30BaTh KOHCTAaHTHI U NEPEMEHHBIC  pa3JIMYHbIX THUIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKXKE CoACpXKaIe HX

BBIPAKEHUS, UCIIOJIH30BATh ONEPAaTOpP MPUCBAUBAHUS

2.5

Hcnons30BaTh Ipu pa3pa60TI<e nporpamMm JIOTMYECKHUE 3HAUCHUS,

oIepalnrun U BeIPAXCHHA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI) IMPECAJIOKEHHBIC aJITOPUTMBI, B TOM YHCJIC OIIPEACIIATD,
KaKu€ pe3yjIbTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYEeHU

2.7

Co3maBaTh M OTJI@XHUBaTh MPOTPaMMbl Ha OJHOM M3  SI3bIKOB
nporpammupoBanust (Python, C++, Ilackane, Java, C#, lllkonbHbIi
AnroputMuueckuil SI3bIK), peamu3yrolide HECIOXKHbIE aITrOPUTMBI
00pabOTKM UHMCIOBBIX [JAHHBIX C HCIOJB30BAHUEM IMKIOB H
BETBJICHUI, B TOM YHUCJE PEATU3YIOLIME MTPOBEPKY AECTUMOCTH OJIHOTO
LEJI0T0 YKCIIa Ha JIPYroe, NpoOBEpPKY HATypaIbHOTO YUCIA Ha IPOCTOTY,

BBIJACIICHUA I_II/I(I)p N3 HATYPAJIBHOI'O 9UCJia

9 KIIACCA




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTHY

1.1

Hcnonb3oBaTh COBpPEMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4MCIE
KOMMYHUKAIIUOHHBIE CEPBHUCHI, OOJIaYHbIE XPAHWJIUINA JAHHBIX,
OHJIAH-TIPOTpaMMbl (TEKCTOBbIE M TpaduyecKue pemaKTOphl, CpPEeIbl

pa3paboTKK) B yueOHOM U MOBCETHEBHOM NIEATETLHOCTH

1.2

[IpuBoauTs  TpUMEPHI  HWCIOJB30BAHUA  T'€OMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYyr, 00pa30BaTEIbHbIX

cepBucoB HTepHETa B yueOHOM U MOBCETHEBHOM JAEATEIHHOCTH

1.3

Hcnonb3oBaTh pa3nuyHble CPEACTBA 3aIIMTHl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 0OECTICUCHHMSI, 3alTUIIATh IEPCOHATHHYIO HH()OPMAITHIO
OT  HECAHKIIMOHMPOBAHHOTO  JOCTyNla W  €ro  IOCIEeACTBUM
(paszriamienus, TOJIMEHBI, YTpaThl NaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMYECKMX U COIMAIbHO-TICUXOJIOTHYECKHX  aCIEKTOB
WCIONIb30BaHUs ceTu VIHTepHeT (ceTeBas aHOHUMHOCTb, IUGPOBOI
clel, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIACHOCTb

BPEIOHOCHOTO KOJ1a)

1.4

PacriozHaBaTh MOMBITKM W MNpeAyNpexaaTb BOBIEUYEHHE cebs U
OKPY)KAIOIIUX B JECTPYKTUBHBbICE W KPUMHHAIbHBIE (POPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJI€ KHOSPOYUTHHT, (PUIITMHT)

[To reme «Teopernueckue OCHOBBI HH(POPMATUKID)

2.1

P ACKPbIBATb CMBICJI MMOHATHH «MOICIIbY», «MOJCIINPOBAHUC),
OIIPCACIIATh BHUIbI MOI[@J'ICI‘/'I, OOCHUBAaTh AaJACKBATHOCTbL MOACIN

MOJCIINPYECMOMY 06’LCKTy " OeJsIM MOACIIMPOBAHUA

2.2

Hcnonn3oBarh Fpa(bbl U ACPCBbA IJIs1 MOACIIMPOBAHUA CUCTEM CETEeBOM

U MepapXU4ecKoi CTPYKTYphI, HAXOIUTh KpaTyallliuii myTh B rpade

ITo Teme «ANTOpUTMBI U TPOrPAMMHUPOBAHUE

3.1

Pa30uBath 3alauy Ha noA3aaavui, COCTABJIATb, BBIIIOJHATE BPYUYHYIO U
Ha  KOMIIBIOTEPEC  HECJIOXHBIC aJITOPUTMbI C  UCIIOJIB30BaHHUEM
BeTBJ'IeHHfI, IMUKIJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIs1 YIIPABJICHUA

HUCIIOJIHUTCIIAMA

3.2

CocTaBiATh H OTJIAXKHUBATH nporpamMmal, peCajiu3yromuec TUIIOBLIC




QITOPUTMBI  OOpa0OTKM  YHCIOBBIX  MOCJIEIOBATEIBHOCTEH MM
OJTHOMEPHBIX YHCJIOBBIX MACCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CYMMBI WJIHM KOJHMYECTBA DJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBaMHM) Ha
OJIHOM U3 53bIKOB nporpammupoBanus (Python, C++, Ilackanb, Java,

C#, llIkonbHbIN ATropuTMUYecKUi S3bIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BreiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MOCTaBJIEHHOMN 3amadeil (TaOiuIlbl, CXeMbl, TpauKu, AUMArpaMMBbl) C
WCTIOJb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJCTB

00paboOTKN JaHHBIX

4.2

Hcnonp30Bath 2JIEKTPOHHBIE TaOMUIBI 1T 0OpaOOTKH, aHamu3a |
BH3yaIM3aIliM YHUCIIOBBIX JAHHBIX, B TOM 4YHCIIC C BBIICICHHCM
IUana3oHa TaOMHWIBI W YIOPSAJ0YMBAaHHUEM (COPTHPOBKOW) €ro

QJICMCHTOB

4.3

Co3naBaTh W TPUMEHATH B DJIEKTPOHHBIX Tabmuiax (GopmMynbl ams
pacuéToB ¢ UCMOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIIMMA
(cyMMHupoBaHWE H TOACYET 3HAYCHHM, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apuMeTHYecKoe, TMOUCK MAaKCUMaJbHOTO |
MHHUMAJIBHOTO 3HAYEHMsI), AOCOIOTHON, OTHOCUTEIILHON, CMEIIaHHOM

aJipecaryu

4.4

Hcnons30BaTh QJICKTPOHHBIC Ta6J'II/IHbI JIIA YHUCJIICHHOT'O

MOJCIIMPOBAHUA B IIPOCTHIX 3aa4ax U3 pa3HbIX yLIe6HBIX npeaMETOB




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

1.1

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEIBHOE YCTPOHCTBO, paboTaroliee Mo
nporpaMMe. TNl KOMITBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPBI,  CylepKoMIbloTepbl.  MoOuibHble — ycTpoiicTBa.  TexHHKa

0€30MacHOCTH | MpaBHia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpAa MW WX HasHadeHwe. IIpomeccop.
OnepaTuBHAasE W JOJITOBPEMEHHAas NaMATb. YCTPOWCTBA BBOJA MW BBIBOJA.
CeHcopHBIN BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPHYECKOM

ayTeHTUUKaUN

1.3

Hcrtopus pa3BUTHS KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KoMrbioTepoB.  CoBpeMEeHHbIE  TEHICHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnbiorepsl. [lapamienbasie BeunciaeHus. [lepcoHanbHbI KOMIBIOTEDP.
[Ipoueccop u ero xapakTepuCTUKH (TakToOBash YacTOTa, pPa3psSIHOCTD).
OneparuBHas naMmsaTh. JloaroBpemMeHHast maMsTh. Y CTpOMCTBA BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX IaHHBIX (OTEepaTHUBHAS MaMSATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPAOTENbHBIN HAKOIMUTENb, MOCTOSHHAs MaMATh CMapTPOHA) U CKOPOCTh

J0CTYyIla U1 pa3/IMYHbIX BUIOB HOCHUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. IlpukiagHoe  mporpaMMHOe
obecrnieveHue. Cucremnoe MPOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm U JaHHbBIX. becrnaTHbie u

YCJ'IOBHO—6€CHJ'I3THLIG IIporpaMMal. CBO6OI[HO€ IMporpaMMHOC obecneyeHne

1.5

@aiinbl v nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHble
pa3Mepsl (paiiioB pa3NUYHBIX THUIOB (CTpaHHIA TEKCTa, JJIEKTPOHHAs KHWUTA,

(doTorpadusi, 3anuck NeCHU, BUICOKIIHII, TOTHOMETPAKHBIN (HIbM)

1.6

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

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

1.7

daiinoBelii MeHekep. Pabora ¢ Qaiinamu U mankamu (Karajaoramu): CO3JaHue,

KOIIMPOBAHUC, NIEPCMCIICHUEC, NCPCUMCHOBAHUC U YHAJICHUC (baﬁHOB n I1arokK




(xatasioroB). Ilouck (aiinoB cpeacTBaMu OMEPAITUOHHON CHCTEMBI

1.8

ApxuBanus n1aHHbIX. Vcnoiap30Banne nporpaMM-apXxuBaTopoB

1.9

KomnprorepHble BUPYCHI U APYTHE BPEILOHOCHBIE porpaMmsl. [Iporpammel ais

3aILMTHI OT BUPYCOB

1.10

O6benunenne komibioTepoB B ceTb. Ceth MHTEepHET. Beb-cTpanuna, BeO-cailT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlowckoBbie cucremsl. Ilomck
MHPOpPMALIMK IO KIIOYEBBIM CJIOBaM M N0 H300paxkeHuto. J[0CTOBEpHOCTH

nHpopmanuy, noaydyeHHon u3 Murepuera

1.11

CoBpeMeHHbIE CEepBUCHI HHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil aTHKET, 0a30BbIE HOPMBI HHPOPMAIIMOHHOM ATHKHU U MpaBa npu padoTe

B cetu UHTepHet. CtpaTerun 6e3onacHoro noseneHust B Mutepuere

TeopeTndeckre 0CHOBBI HHPOPMATHKU

2.1

Nudopmanus — 0HO U3 OCHOBHBIX MOHATUN COBpeMEHHOH Hayku. MHpopmarius
KaK CBEJIEHUS, MpeJHa3HAuYEHHbIEC JJI1 BOCHPUATHS 4YEIOBEKOM, U MHGpOpMaIus

KaK JIaHHbIE, KOTOpbIE MOTYT ObITh 00pabOTaHbl ABTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKpEeTHOCTh JTaHHBIX. BO3MOKHOCTH OMMCAHUS HENPEPHIBHBIX OOBEKTOB H
MPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MHpOpMaIMoHHbIE MPOIECcChl —

MIPOLIECCHI, CBA3aHHbBIE C XPAaHEHHEM, IIPeoOpa30BaHUEM U Mepeayeil JaHHBIX

2.3

CumBon. Andasur. MomHocts andaButa. PazHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHbie u QopMaiibHble S3bIKA. AJN(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiii andasut. KonmmyecTBo BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWH)
(uKcHpoBaHHOW JUIMHBI B JBOMYHOM aidaBute. IIpeoOpazoBanue mr000TO
anaBuTa K JBOMYHOMY. KOJNHMYEeCTBO pa3iMvHBIX CIIOB (DUKCHPOBAHHOM JUTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH
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KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(baBI/ITa C IOMOIIIBIO KOOOBBIX CJIOB B IPYIrOM

andaBuTe, KOJ0Bas TaOIHIIA, IEKOIUPOBAHUE

2.5

I[BOH‘IHLIﬁ KOJ. HpeI[CTaBJ'IeHI/Ie JaHHBIX B KOMIIBIOTCPEC KaK TCKCTOB B

JABOMYHOM aJ'I(baBI/ITe

2.6

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

UH(pOpMaLUU — ABOWYHBIN pa3psaz. bailt, kunobaiit, merabaiiT, rurabait

2.7

CKOpOCTL nepeaayn  OaHHBIX. | 2910705050013 CKOpPOCTH IIepcaavyu  JaHHbIX.

Hckaxenue I/IH(I)OpMaI_[I/II/I Ipu nepegadce

2.8

Koauposanue texcroB. PaBHomepHbIl kon. HepaBHomepHbIii koa. KomupoBka

ASCII. BocemubutHsie koaupoBku. llonstne o xomupoBkax UNICODE.




JlekoqupoBaHue  COOOMIEHM € WCHOJB30BAaHMEM  PABHOMEPHOTO  H

HEpaBHOMEPHOTo KoJa. MHpopMaIoHHbIi 00bEM TekcTa

OOmiee mnpencraBieHHe O HU(PPOBOM IMPEACTABICHUHM ayJHOBHU3YAJIBHBIX |

2.9 JIpyrux HenpepbiBHbIX JaHHbIX. KonupoBanue nBera. llBetoBble Mozenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpencTaBieHue uzodpaxenuil. Ilukcens. Ornenka
2.10 UHPOpPMAMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX Ui PacTPOBOTO
n300paxeHust
KonnpoBanne 3Byka. PaspsnHocTe m yactota auckpermsanuu. KommyecTBo
2.11 KaHanoB 3amucu. OneHKa KOJIMYECTBEHHBIX IapaMeTpoOB, CBSI3aHHBIX C
MIpE/ICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (ailiioB
3 NudopmanrionHbIe TEXHOJIOTHH
31 TexcToBbIE TOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIa, ab3all, cTpoka,
' CJIOBO, CUMBOJ)
32 TexkcToBBIE TpollecCOp — HMHCTPYMEHT CO3/aHus, PpPEJaKTUPOBAHUS U
' dhopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra
PenaktupoBanme tekcta. CpoiictBa cumBosioB. Ilpudrt. Tumsr mpudros
33 (pyOnenble, ¢ 3acedykamMd, MOHOIMPUHHBIE). [lomyXupHOE H KypCHBHOE
' Hauepranue. CBoiicTBa ab3areB: TpaHUIBI, a03allHBIA OTCTYN, HWHTEPBal,
BbIpaBHHBaHue. CTuiieBoe (popmMaTupoBaHUe
34 CrpykrypupoBanue uHboOpMauu C TOMOIIbIO CHUCKOB U  TaOIuII.
' MHuoroypoBHeBble cTUCKU. JJoO6aBneHue Tabiuil B TEKCTOBBIE JOKYMEHTBI
iy BcraBka m300pakeHHI B TEKCTOBBIE JMOKYMEHTHI. OOTekaHHE W300paKCHHM
' TEeKCTOM. BKiItoueHne B TEKCTOBBIM JOKYMEHT AuarpaMm u ¢hopmyi
16 [Tapametpsl cTpanuibl, Hymepanus crpanuil. JloGaBieHne B JAOKYMEHT
' KOJIOHTHUTYJIOB, CCBLIOK
[IpoBepka mpaBommcanusa. PacctanoBka mepeHocoB. ['0j0coBoil BBOJ TEKCTa.
3.7 OnTuueckoe pacrno3HaBanue Tekcra. KommbroTepHsiil nepeBoa. McnonszoBanue
cepBucoB ceTi HTepHeT 1 00paboTKU TeKCTa
3.8 3HaKOMCTBO C  rpaduyeckMMH  peJakTopamMu.  PacTpoBble  pUCYHKH.
' Hcnonbs3oBaHue rpaguueckux NpUMUTHBOB
Onepanyu  pelakTUpOBaHUs TpadHUECKUX OOBEKTOB, B TOM 4HUCIE IM(POBBIX
3.9 ¢dotorpaduii: m3MeHeHume pazmepa, 0Ope3Ka, IMOBOPOT, OTpaKEHHE, paboTa C

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




SIPKOCTH U KOHTPACTHOCTH

3.10

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CPEICTBAMHU TEKCTOBOI'O IPOLIECCOPAa WIM JAPYrUX HporpaMMm (IPUIIOKEHUH).

JloGaBneHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

3.11

[ToaroToBka MynabTUMEIUUHBIX mpe3eHTanuii. Crnaitn. [loGaBieHuwe Ha cliiaiij

TeKcTa ¥ n300pakeHnii. PaboTa ¢ HECKOJIBKUMU Cllaii1aMu

3.12

JloGaBienne Ha claii] ayTMoBU3yalIbHBIX JaHHBIX. AHUMaIus. [ unepcchuiku

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTndeckre 0CHOBbI HHPOPMATHKU

1.1

Heno3uimonneie ¥ MO3ULMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
Pa3zpépHyTas Qopma 3anucu umcna. IlepeBox B AECATHUHYIO CHCTEMY YHCEIl,

3aIMMCAHHBIX B JPYTUX CUCTEMAX CYHUCIICHUA

1.2

Pumckas cucrema cuncieHUS

1.3

JIBonunas cuctema cumucienus. [lepeBon nenbix yncen B npeaenax ot 0 qo 1024
B IBOMYHYIO CUCTEMY cuncieHus. Bocbmepuunas cucrema cuncienus. [lepeBos
YUCel W3 BOCBMEPUYHON CHUCTEMBI B JTBOWUYHYIO M JACCITHYHYIO CHCTEMBI H
oOparno. IllectHammarepuuyHass cuctema cuucieHnus. IlepeBon uyucen wu3
MIECTHAAIATEPUYHON CHCTEMbI B JIBOMYHYIO, BOCBMEPHUUYHYIO U JIECATUYHYIO

CHUCTCMBbI U O6paTHO

1.4

ApI/I(bMeTI/ILIeCKI/Ie oIIepan B I[BOI/I‘{HOI\/'I CHCTEME CUUCIICHUA

1.5

Jlornueckre  BbICKa3biBaHus.  Jlormyeckwe  3HAUEHUS  BBICKA3bIBAHMIA.
DneMeHTapHble U COCTaBHBIC BbICKa3bIBaHUA. Jlornyeckue omepamuu: «u»
(KOHDBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (JAU3BIOHKIUS, JOTHYECKOe
CIIOXEHHE), «He» (Jorudeckoe oTpuilanue). [Ipuopurer noruueckux omnepaui.
OnpeneneHre HUCTUHHOCTU COCTaBHOTO  BBICKAa3bIBaHUSI IPU  HM3BECTHBIX

S3HAYCHHUAX UCTUHHOCTH BXOJAIHNUX B HETO JICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BBIPAKCHU . HpaBI/IJ'Ia 3aIlIMCH JIOTHYCCKUX BBIpa)KeHHfI. HOCTpO@HI/IC

Ta6J'II/II_I HNCTHUHHOCTH JIOTHYCCKUX BLIpa)I(eHI/Iﬁ

1.7

Jlorndueckue 3neMeHThHI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

AJTOPUTMBI M TPOTPaMMHPOBAHUE




2.1

[lonste anroputma. McnoaHuTenu anroputMoB. AJTOpPUTM Kak IUIaH

YIIpaBJICHUA UCIIOJIHUTCIICM

2.2

CgoiictBa anropurma. CriocoObl 3amucu aaropuTma (CJIOBECHBIN, B BUJIE OJIOK-

CXEMBI, IIporpamMmma)

2.3

AnropuTMHuuYecKre KOHCTpYKIMH. KOHCTpykumsi «cienoBanue». JIluHenWHbIi
anroput™M.  OrpaHUYeHHOCTh  JUHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPENYCMOTPETH 3aBUCUMOCTD MOCIIEIOBATEILHOCTH BBINOJHIEMBIX ICUCTBUM OT

HNCXOOHBIX JaHHBIX
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KOHCTPYKIII/ISI «BCTBJICHHUC). IIOJIHAsA W HCIIOJIHasA (i)OpMI)I. Bremmonnenune un
HECBLIINNOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTI) " JIOXKHOCTDb BI)ICKa3I>IBaHI/I$[). HpOCTBIe u

COCTaBHBIC YCIIOBUSA

2.5

KOHCTPYKHI/ISI (IMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpeHI/II\/'I, C

YCIIOBUEM BBITIOJIHEHM S, C nepeMeHHoﬁ OUKJIa

2.6

Pazpabotka mis GopMaTbHOTO HCHOJHUTENS aITOPUTMA, MPUBOISAIIETO K
TpeOyeMOMy pe3ylbTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3zpaboTka
HCCJIOXKXHBIX aJITrOPpUTMOB C HCIOJB30BAHUEM 1HUKIOB H BETBJICHUI JJISA
yrpaBiieHUus (OPMabHBIMH ~ HCIOJHHUTEISIMA.  BBITIOHEHHE  alTOPUTMOB

BPYUYHYIO U Ha KOMITbloTepe. CHHTaKCHUECKUE U JIOTHYecKue omuoKu. OTKazbl

2.7

SA3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIid
Anroputmuuecknii  SI3p1k). CucremMa mporpaMMHUpPOBAaHHS: PEIAKTOP TEKCTa

IIporpamMmm, TpaHCJIAATOP, OTJIIaJYHUK

2.8

HepeMeHHaﬂ: THII, HWMs, 3HAYCHHC. I_IGJ'IBIG, BCIICCTBCHHBIC MW CHMBOJIBHBIC

IICPEMCHHBIC

2.9

Oneparop mnpucBauBaHus. ApUPMETHUYECKHE BBIPAKEHUS U MOPSJIOK HUX
BbIuncieHus. Onepamnuu ¢ HeIbIMU YUCIaMU: [IEIOUUCIICHHOE JeNIEHUE, OCTaTOK

OT OCJICHHUA. HpOBepKa ACIIMMOCTH OAHOI'O IEJIOrO Yrcjia Ha ApYroc

2.10

BerBnenus. CocraBHble YyciaoBHs (3amMCh JIOTUYECKUX BBIPQXKEHUH Ha
U3y4yaeMOoM S3bIKE MporpaMmMupoBanus). HaxoxaeHue MUHUMyMa U MaKCUMyMa
U3 JIBYX, TPEX U YETBIPEX umncell. PelieHne KBajpaTHOrO ypaBHEHUS, UMEIOIIETO

BCIICCTBCHHBIC KOPHU

2.11

I[I/IaJ'IOl"OBaSI OTJIadKa TpOoTrpaMM: MOMIIaroBO€ BLIIIOJIHCHHUE, ITIPOCMOTP 3HAYEHHUI

BCJIIMYHH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

2.12

]_II/IKJ'I C YCJIOBUCM. A.]'IFOpI/ITM EBkiuga a1 HaXxoxKaAeHUs HaMOOJIBIIETO O6H_ICFO

ACIIUTCIIA ABYX HATYPAJIbHBIX YHUCCIIL. PazOuenue 3amnucu HaTypaJIbHOTO YUCJIa B




MO3UIIMOHHOM CHCTEME C OCHOBAaHHMEM, MEHBIIMM WM paBHbM 10, Ha

OTJeNbHBIC II(PBI

2.13

Hukn ¢ nepemeHHONW. AJNTOPUTMBI IPOBEPKU JIEIUMOCTH OJIHOTO LIEJIOT0 YHUCIIa

Ha JPYroe, MPOBEPKU HATYPAIBHOTO YKCIIa HAa TPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX AAaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHass 06paboTka cTpok. [Toacu€T 9acTOThl MOSBICHHS CHMBOJA B

crpoke. Berpoennsie pyHKImU a5t 00pabOTKU CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJlbTaTOB pabOTHl alroputMa IpU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONpPEJEICHHE BO3MOXHBIX BXOJHBIX JAHHBIX,

MPUBOISIINX K JAHHOMY PE3yJIbTaTy

9 KUIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Hudposas rpaMmoTHOCTH

1.1

I'moGanmsnast cerp Wutepner. IP-agpeca y3noB. CereBoe XpaHEHHWE JIaHHBIX.
MeTto bl MHIMBUAYAILHOTO U KOJIJIEKTUBHOTO pa3MellleHusl HOBOM nH(popMaluu B
WNurepnere. bonbiine naHHble (MHTEpHET-JaHHbIE, B YaCTHOCTH JaHHBIE

COIMATILHBIX CETEH)

1.2

[Tonsatue 00 wuHpOpManMOHHOW O€30MacHOCTH. YTPo3bl HHGOPMAIMOHHON
0e30MacHOCTH IpH paboTe B III00ATBHOM CETH U METOAbl IPOTUBOACHCTBUS UM.
[IpaBuna Ge3omacHO ayTeHTH(UKAMK. 3aniuTa JUYHOW MH(OpPMAIMU B CETH
WNnrepuer. besomacHele  cTpareruu  moBeneHHss B ceTh  VIHTepHeT.
[IpenynpexaeHue BOBICYEHHUS B JECTPYKTUBHBIE U KPUMHUHAIbHBIE (DOPMBI

CETEeBOU aKTUBHOCTH (KHOEpOYIITHHT, (GUITHHT U Apyrre GopmbI)

1.3

Bunpl nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIMOHHBIC
CepBHUCHI (IMOYTOBAs CIIY)KOa, BUICO-KOH(DEPEHII-CBSI3b U APYIHE), CIIPABOYHBIC
CIyXObl (KapTbl, pacluCaHUsi U JPYTrHe), TOUCKOBBIE CIYXKObI, CIyXKObI
OOHOBJIEHHSI TPOrPaMMHOr0 obecredeHus: M Jpyrue ciayxObl. CepBUCHI
rocyJapcTBeHHbIX  ycnyr. OOmaynble XpaHuiauina jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3paloTku J0KyMeHTOB (oHmaiiH-o¢wucsl). IIporpammuoe
oOecrieyeHMe Kak BeO-CepBHMC: OHJIAHHOBBIE TEKCTOBBIE U Tpaduueckue

PEAAKTOPHBI, CPECAbI pa3pa60TI<H nporpamm

Teopernueckne 0CHOBBI HH(YOPMATHKH




2.1

Mogens. 3amaum, perraeMble ¢ MOMOINBIO MojenupoBanus. Kiaccubukarmm
Mojeneld. MarepuanbHple  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIIH.
HenpepsiBHble M guckpetHele Monenu. Mmurtanuonnsle Mozenu. Hrposbie
mojenu. OIEHKa COOTBETCTBHS MOJEIH MOJAEIUPYEMOMY OOBEKTY U ILEIsIM

MOJACIIMPOBAHUA

2.2

Tabnuunbie moaenu. Tabnuma Kak NpeacTaBieHUue OTHOIIECHUS

2.3

ba3pl nmanHbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOLUIMX 3aJaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebpo, myrb. OpHEHTHPOBAHHBIE W HEOPUEHTHPOBAHHBIC
rpadsl. Jliuna (Bec) pebpa. BecoBas marpuma rpada. [JnmHa mytn Mexmy
BepmrHamu rpada. Ilouck ontumansHoro nyta B rpade. HauanpHas BepuinHa
(MCTOYHMK) W KOHEYHas BepliMHa (CTOK) B OpPHUEHTUPOBAHHOM Tpade.

Brrunicnenue xonmyecTBa ImyTel B HalpaBiICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), juct, pedpo (myra) aepeBa. Bricota aepesa.
Iomnepeso. Ilpumepsr wucnonb30BaHWs JAepeBbeB. llepebop BapwaHTOB C

MTOMOIIBIO JIepeBa

2.6

[TonsiTue MaremaTH4ecKOW MoJenu. 3aJaud, peumaeMble ¢ TOMOIIBIO
MaTeMaTUYECKOTO (KOMITBIOTEPHOTO) MOJICITUPOBAHUSI. OTtanune
MaTeMaTHYeCKOM MOJENM OT HAaTypHOM MOJEIM U OT  CJIOBECHOTO

(MUTepaTypHOT0) OMUCAaHUs 00BEKTa

2.7

OTansl KOMIIBIOTCPHOT'O MOJCIMPOBAHHUA. IIOCTAaHOBKA 3aJadd, IIOCTPOCHHUC
MaTeMaTH4eCKOi MOJICIIH, IIporpaMmMHast pcaii3anys, TECTUPOBAHHC,
IIPOBECACHHUEC KOMIIBIOTCPHOI'O0 OJKCIECpHMMCHTA, aHallu3 €ro pe3ylbTaToB,

YTOYHECHUEC MOJICIIN

ANTOPUTMBI ¥ IPOTPAMMHPOBAHHE

3.1

Pa3z0uenne 3aJa4d Ha IoJA3aaadH. CocraBnenue AJIrOpUuTMOB U IIpOrpaMm C
HCIIOJIb30BaHHUCM BCTBHCHHﬁ, IUKIIOB MW BCIIOMOI'aTCJIIbHBIX AJITOPHUTMOB [JIA

YIIpaBJICHUA UCIIOJIHUTCIICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OmHOMepHble MaccuBbl. (CocCTaBlieHHE U
OTNaJKa TMPOrpaMM, pPEaTU3YIOIIUX THUIOBBIE  aJIrOPUTMBI  00pabOTKH
OJJHOMEPHBIX UYHCIOBBIX MACCHUBOB, Ha OJHOM H3 SI3bIKOB IMPOrPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, llkonbHbli AnroputMuyeckuil S3bIK):
3ar0JIHEHUE YHUCJIOBOIO MAcCHBa CIYy4alHbIMM YHCIAaMHU, B COOTBETCTBUHU C

(I)OpMYHOﬁ niIn HyTCM BBOJAa YHCCJI, HAXOXJACHUC CYMMBbI 2JICMCHTOB MAaCCHUBA,




JIMHSHHBIA ITOMCK 3aJJaHHOTO 3HAUYCHHS B MACCUBE, IIOJICYET JIICMEHTOB MacCHBa,
YIOBIIETBOPSAIOIINX  33J[AHHOMY  YCIIOBHUIO, HAXO0XJICHHE MHUHUMAaJIbHOTO

(MakcuMmanbHOrO) 3nemMeHTa MaccuBa. CopTHpoBKa MaccuBa

33

OO0paboTka NOTOKA JAaHHBIX: BBIYHUCICHHE KOJIWYECTBA, CYMMBbI, CPEIHETO
apu(METHUECKOTO, MUHUMAIBHOTO M MAaKCHMAaJbHOTO 3HAYCHHS DIIEMEHTOB

IMOCJICA0BATCIIbHOCTHU, YAOBJIICTBOPAIOIIUX 3aJaHHOMY YCIIOBUIO
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Vnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHaioB oT IH(POBBIX
JaTYUKOB (KacaHMs, pacCTOSIHMs, CBeTa, 3Byka u jpyroro). [Ipumepst
HCIIOJIb30BaHWA  IMPpUHLOUIIA 06paTHOI\/’I CBJA3HU B CUCTEMAaxX  yIpaBJICHUIA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcle B pobOoToTexHuke. [Ipumepsl
POOOTH3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABIIEHUS IBUKEHUEM B TPAHCIOPTHOM
CHCTeME, CBapOodYHas JIMHUS aBTO3aBOJA, AaBTOMATH3HPOBAHHOE YIPABJICHHUE
OTOTUICHHEM JIOMa, AaBTOHOMHAs CHCTeMa YIpPaBICHHS TpPaHCIOPTHBIM

CPEICTBOM U PYrue€ CUCTEMBI)

NudopmanronHble TEXHOJIOTUN

4.1

[TonsiTe 06 31eKTpOHHBIX TaOnuuax. TUIBl TaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabmuipl. PenakrupoBanne u popmatupoBanue tadnuil. BerpoeHHsle GyHKIMH
JUIA TIOMCKAa MaKCMMyMa, MUHUMYMa, CYMMBbl U CpPEIHEro apu(pMeTHUYECKOro.
CopTtupoBka JaHHBIX B BBIJIEICHHOM Juana3oHe. Iloctpoenue nuarpamm
(rucrorpamma, Kpyromas auarpamMma, ToudedHas auarpamma). Beibop Tuma

JuarpaMmbl

4.2

[IpeoOpaszoBanue Gopmyn mpu KomupoBaHuu. OTHOCUTENbHAS, aOCOJMIOTHAS U

CMCUIaHHas aapecalus

4.3

VYcnoBHBIE BHEIYHCIICHHUS B SJICKTPOHHBIX Ta6n1/1uax. CYMMI/I]I)OBaHI/IC U TIOJICYET
3Haqum“4, OTBCHAOMIUX 3aJaHHOMY YCJIIOBUIO. O6pa60TKa 0OIBIIHNX Ha60p013

JaHHBIX. UucneHHnoe MOACIUPOBAHUEC B DJICKTPOHHLIX Ta6nnuax

4.4

Ponp uHMOpPMALMOHHBIX TEXHOJOTUH B PAa3BUTHUM SKOHOMUKH MHUPA, CTPAHBI,
peruoHa. OTKpbIThIe OOpa3oBarenbHble pecypchl. llpodeccun, cBsizaHHbIE C
uHpOpMaTUKOM W MH(MOPMAIMOHHBIMU  TEXHOJIOTHSIMM:  BeO-Iu3aiiHep,
OPOTPaMMHUCT,  Pa3pabOTUUK  MOOMJIBHBIX  NPWIOKEHUH, TECTUPOBILHUK,
apXUTEKTOp IMPOrPaMMHOI0 OOECHEeUYeHMs, CHEeLMAINCT MO0 aHAIU3y JaHHBIX,

CHCTEMHBIN AIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBH)

1.1

BnageHue OCHOBHBIMH MOHATUSAMHU: HHpOpManus, Iepeaaya,
XpaHeHue U 00paboTka MHPOPMAILMH, aNTOPUTM, MOJENb, ITUPPOBOI
NPOIYKT M HUX UCHOJB30BaHME U1 pelIeHHs Y4eOHBIX H

MMPAKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTHUYECKasd  OIIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEeHHs HWH(OPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavil JAaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBaTh Lesble yucina or 0 go 1024 B
Pa3IUYHBIX TO3UIMOHHBIX CUCTEMAX CYMCIICHHS C OCHOBAaHUAMH 2, &,

16, BBIMOJNHATH apuU(PpMETHUECKHE OTIePAlN HaJl HUMH

2.3

VYmenune KOOUpoBaTb M ACKOAWPOBATH COO6H.[€HI/I$I 110 3aJaHHBbIM
IIpaBUJIaM; IIOHUMAaHUC OCHOBHBIX IMPUHIIUITIOB KOOAUPOBAHUA

uHGOPMAIIUU PA3IMYHON IPUPOIbI: TEKCTOBOM, rpaduyeckoil, ayimo
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YMeHHe 3amuchiBaTh JIOTHUECKHE BBIPpAXKCHHA C HMCIIOJIb30BAHUCM
JAU3BIOHKIKWHY, KOHBIOHKIHWU W OTPULAHUA, OIPCACIIATL HMCTHHHOCTDb
JJOTNYCCKHUX BLIpa)I(eHI/Iﬁ, C€CJIM HU3BCCTHBI 3HA4YCHHUA HMCTHUHHOCTHU
BXOJAIIUX B HCIro NMEPEMCHHLBIX, CTPOUTH Ta6J'II/II_IBI HCTHHHOCTH JIA
JOTHYCCKUX BLIpa)KeHHfI; 3alMUCBIBAThL JIOTUYCCKHUEC BBLIPAKCHUS Ha

N3y4aCMOM A3BIKE ITPOTPaMMHUPOBAHUSA

2.5

YMeHHe COCTaBIIATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIOKHBIE  QTOPUTMBI  JJIi  YIOPAaBJICHUS  UCIOJHUTEISIMH
(Uepemamika, YepTéXHUK U JApYyrue); co3gaBaTh U OTIAKUBATH

porpamMMbl Ha OJTHOM U3 S3bIKOB mporpammupoBanus (Python, C++,




[Tackanb, Java, C#, IlxonbHbIM AJTOpUTMUYECKUU  SI3BIK),
peanu3yroume HeCI0KHbIE AITOPUTMbI 00PaOOTKHA YMCIOBBIX JaHHBIX
C UCNOJB30BAaHUEM IIMKJIOB W BETBJICHUI; yMEHHE pa3OMBaTh 3a/1a4H
Ha 1moJ3agadur, UCI0JIb30BaTb KOHCTAHTEI, IICPEMCHHBIC 1 BBIPAKCHHUA
Pa3IIMIHBIX THUIIOB (‘-II/ICJ'IOBI)IX, JIOTUYECKHUX, CI/IMBOJII)HI)IX);
AHAJIN3UPOBATH Hp@ﬂJ’IO)KGHHI:IfI AJIrOpUT™M, ONpPCACIATD, KaKue
PE3yiabTaTbl BO3MOXKHBI IpPU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHne 3ammcaTh Ha H3y4aeMOM  SI3BIKE IPOTPaMMHMPOBAHMS
QITOPUTMBI MTPOBEPKU JECIUMOCTH OJHOIO IEJIOr0 4Yhcia Ha JIpYroe,
MPOBEPKU HATYpaJbHOTO YHUCJIa HA MPOCTOTY, BBIIENEHUS LUp U3
HAaTypaJbHOIO 4YHUCJA, IOUCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBI

YHCJIOBOM MOCJIEIOBATEILHOCTH

2.7

Brnanenue yMeHueM OpHEHTHUPOBATHCS B HMEPAPXUUECKOU CTPYKTYpE
(haiimoBo¥ cucTeMbl, paboTath ¢ (haltI0BOM CUCTEMON MEPCOHATBHOTO
KOMIIBIOTEpAa C MCIOJIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
WMEHHO: CO3/aBaTh, KOIHPOBATh, IEpeMeNIaTh, MEPEUMEHOBHIBATD,

yIaJsaTh U apXUBUPOBATH (Pailyibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMU U HaBbIKaMU HCITI0JIb30BaHUA I/IH(bOpMaHI/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI i1 IIOUCKa, XPpaHCHHA,

00paboTKHU U Mepeaayu 1 aHallu3a Pa3InyHbIX BUAOB HH(OpMALIUU

2.9

YMeHue BrIOHpaTh CIIOCO0 MPEICTABICHUS TAHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajaveil (TaOauIbl, CXeMbl, rpadyKu, ITUarpamMMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh U CTPYKTYpUPOBaTh  HMH(OPMAIIHIO,
UCIIONIB3YSl DJIEKTPOHHBIE TaOMUUbl Ui OOpabOTKH, aHalu3a M
BU3YaJIM3allMM YHUCJIOBBIX MJAHHBIX, B TOM 4YHCIE C BBIJICICHUEM
nUamna3oHa TaOMUIbBI U YIOOPSJAOYMBaHHEM (COPTHUPOBKOH) €ro
JJIEMEHTOB; YMEHHE MPUMEHSATH B DJEKTPOHHBIX Tabmunax (Gpopmyss
JUIs  pacu€ToB C  HUCIOJB30BAHWEM  BCTPOEHHBIX  (DYHKIIHIA,
a0COTIOTHON, OTHOCUTENIBHOM, CMEIIAaHHOH aJpecalluu; UCI0JIb30BaTh
ANEKTPOHHBIC TAONUIIBI U1 YUCICHHOTO MOJETUPOBAHUS B MPOCTHIX

3aladyax U3 pa3HbIX y‘IC6HBIX npeamMcToOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'3 ITIO HTHO®OPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

@aitnibl ¥ nanku (katanoru). [IpuHIMNIBI TOCTPOEHUS (ailIOBBIX CHCTEM.
[Tonnoe ums ¢aiina (manku). [lyts x daiiny (manke). Padota ¢ daiinamu u
KaTtajoraMym  CpeJICTBaMU  ONEpPAllMOHHOM  CHCTEMBI:  CO3JaHHeE,
KOINKMPOBaHUE, NEpeMEIlIeHNe, TIepeMMEHOBaHNe U yhajleHue (aiaoB u
nanok (katanoroB). Tumbl QaitnoB. CpoiictBa (aitioB. DaiioBHII

Menemxkep. [lonck ¢aiaoB cpeacTBaMu OneparMOHHON CHCTEMBI

1.2

O6beuaeHne KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Beo-
cat. Ctpyktypa aapecoB BeO-pecypcoB. bpayzep. [lonckoBbie CHCTEMBI.
[Touck wHbopManuMu 1O KIIOYEBBIM CJIOBaM U IO H300paKEHHUIO.
JoctoBepHocTh uMH(pOpManuu, moiaydeHHoW u3 MuTepnera. IP-ampeca

y310B. CeTeBoe XpaHEHHUE JaHHBIX

TeopeTnueckue 0CHOBBI HHPOPMATHKU

2.1

JIMCKpEeTHOCTh ~ JaHHBIX. BO3MOXHOCTH  ONUCAaHUS  HEMPEPBIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. AndaBur. MomtHocTs andaButa. J[BowdHbId  andaBuT.
Konunuecto BCEBO3MOXKHBIX  CJIOB (KOIOBBIX ~ KOMOHMHAIIMA)
(bUKCUpOBaHHOM JUTMHBI B ABOMYHOM ajidaure. [IpeodbpazoBanue mr0060r0
andasuta Kk qBoMYHOMY. KONMMuecTBO pa3ivuHBIX CIOB (PUKCUPOBAHHOM
JUIMHBI B anaBuTe ONpeAenéHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB 0HOTO ajiaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
npyrom andaBute, KojoBas Tabiuua, aexkoaupoBaHue. KomupoBanue
TekcToB. PaBHOMepHBI kon. HepaBHomepubiii koja. KomupoBka ASCII.
BocemubutHeie kogupoBku. [lonstue o koxupoBkax UNICODE.
JlekoaupoBaHue COOOLIEHUH € MCIOJB30BAaHMEM PABHOMEPHOIO H

HepaBHOMEpHOTO Koja. H(popMalMoHHbIH 00bEM TeKcTa

2.2

Nudopmanmonnsiii 00bEM HaHHBIX. bUT — MHUHHManbHas eIWHUIA
KOJM4ecTBa MH(POpPMAIMK — JBOWYHBIN paspsa. EnuHunbl u3mepeHus

nH(OpPMAIMOHHOTO 00bEMa NaHHBIX. buT, 0aiiT, kuimoOalT, meradaiir,




rurabaidt. CKOpoCTh mepenaud JaHHBIX. EAMHUIBI CKOPOCTH mepenadu

JTAaHHBIX

2.3

KonupoBanue mnBera. LlBeroBsie monenu. Mopens RGB. ['myGuna
KoaupoBaHus. [Tanutpa.

PactpoBoe u BektopHOe npencTaBieHue noopaxenuil. Ilukcens. Ouenka
UHPOPMAMOHHOTO 00bEMa TpadUUecKuX JaHHBIX IS PacTPOBOTO

U300paKEeHUS

24

KonmnpoBanne 3Byka. Paspsanocts m wactora 3ammcu. KomamyecTBo
KAaHAJIOB 3aIIUCH.
OHGHKa KOJIMYCCTBCHHBIX MapaMCTPOB, CBA3AHHBIX C IMPCACTABJICHUCM H

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOSI/IHI/IOHHBIe N TIIO3UIIMOHHBIE CHCTEMbI CYHCIICHUA. AJ'ICbaBI/IT.
OcHoBanue. Pa3sépuyras gopma 3anucu uncna. [lepeBoa B HeCATUUHYIO
CUCTEMY YHUCCII, 3alITMCAHHBIX B JPYIUX CUCTEMAX CUUCIICHUSA.

PumMmckag cucrema cumciieHus

2.6

JBonunas cuctema cuuciienus. [lepeBoa uenbix yncen B npenenax ot 0
no 1024 B nBouyHyIO cucTeMy cuucieHus. BocbMmepudHas cuctema
cuncienus. [lepeBoa dncen U3 BOCBMEPUYHOW CHCTEMBI B JBOWYHYIO U
NECATUYHYI0 cucteMbl ©  oOpartHo. IllecTHaamarepuunas cucrema
cuncienus. llepeBon dmcen U3 MIECTHAAIATEPUYHON CHCTEMBI B
JBOUYHYIO, BOCBMEPHYHYIO M JECATHYHYIO CHCTEMBI M 0OpaTHO.

ApI/I(bMeTI/ILIeCKI/Ie OoIIcpa B I[BOI/I‘{HOI\/'I CHCTEME CUUCIICHUA

2.7

Jloruueckue BbICKa3blBaHUA. Jlornyeckue 3HAUEHUS BBICKA3bIBAHUM.
DneMeHTapHbIe U COCTaBHbIC BBHICKA3bIBaHUs. JIorMuecKkue omeparuu: «m»
(KOHBIOHKIIUS, JIOTHUECKOE  YMHOXKEHHE), «Win»  (AU3BIOHKLUA,
JIOTUYECKOE CIIOKEHHUE), «He» (Joruyeckoe otpumanue). [Ipuopurer
jgorudeckux — omepanuit.  OmpeneneHue  UCTUHHOCTH  COCTaBHOTO
BBICKA3bIBaHUS, €CITU U3BECTHBI 3HAYCHUS] HICTUHHOCTH BXOJAILIUX B HETO
JJIIEMEHTapHBIX BbICKa3biBaHUU. Jlormueckue BeIpaxkeHus. [IpaBuiia
3aMMcH JIOTUYECKUX BbIpakeHud. [locTpoeHune TaOnMIl HCTUHHOCTH

JOTHYCCKUX BLIpa)KCHI/Iﬁ

2.8

Jlorndeckne daeMEHTBL. 3HAKOMCTBO € JIOTHYECKHMMH OCHOBaMU

KOMIIBKOTCPA

2.9

HerepLIBHLIe U JUCKPETHBIC MOJICIIH. MNMvuTanuonHele  MOOEIH.




Urpossie monenu. OrneHka aJeKBATHOCTH MOJACIHA MOJIEIUPYEMOMY

00BEKTY H LIEJISIM MOJICITUPOBAHUS

2.10

Tabnuunapie Moxenu. Tabnmuia Kak MpeACTaBlICHUE OTHOMICHUS. baswl
nanablX. OTOOp B TabmMUIE CTPOK, YAOBICTBOPSIONUX 3aJaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmmna, pedpo, myrs. OpHeHTHPOBAHHEBIC B HEOPUECHTUPOBAHHBIC
rpader. JlnmuHa (Bec) pebpa. BecoBas maTpuna rpada. JmHa myTH MexIy
BepmHamMu rpada. Ilouck onrtumansHOro nyru B rpade. HauanbHas
BEpIIMHA (MCTOYHMK) M KOHEYHasl BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM

rpade. Boruncnenue xonuyecTBa MyTel B HalpaBlI€HHOM AlMKINYECKOM

rpade

2.12

HepeBo. Kopenb, BepmuHa (y3en), Jquct, pedpo (myra) mepeBa. BreicoTa
nepea. IlommepeBo. Ilpumepsr wucmosib3oBaHusl JepeBbeB. I[lepebop

BAapHUaHTOB C IIOMOLIBIO ACPEBA

ANTOpPUTMBI U IPOTPaMMHUPOBAHKE

3.1

CaoiictBa anroputma. CrocoObl 3anmycu alropuTMa (CJIOBECHBIM, B BHJIC
OJIOK-CXEMBI, POTPaMMa).

CocraBieHue aJropuTMOB M IPOTPaMM C HCIOJIb30BAaHHEM BETBJICHMIA,
LUKJIOB ¥ BCTIOMOTATEIbHBIX aITOPUTMOB JJISl YIIPaBICHUS UCTIOJHUTEIEM
(Pobot, Yepenamka, UepTé&xHUK U Apyrue). BhINOJHEHHE alropuTMOB

BPYYHYIO U Ha KOMITBIOTEPE

3.2

S3pik porpammupoBanus (Python, C++, Ilackans, Java, C#, llIkoabHbII
AJTOpUTMHUYECKHH S3BIK).

Cucrema nporpaMMUpOBAHUA: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP,
OTJIQUUK.

[lepemennas: Tum, uMms, 3HaueHue. Llenpie, BelieCTBEHHbIE U CUMBOJIbHBIC
NIEpEMEHHBIE.

Omneparop npucBauBaHus. Apu(PMETHUYECKUE BBIPAKEHUS U MOPSIOK UX
BbIuMCIeHHs. Onepanuu ¢ LeJbIMU YHCIaMU: LIETOYUCIEHHOE JEIECHHE,
ocTaTok OT JeneHus. BerBiaenusa. CocTaBHble yCIOBHS —(3alHCh
JIOTUYECKHX BBIPAKCHHH Ha HU3y4aeMOM SI3bIKE TMPOTPAMMHUPOBAHUS).
Haxoxnenne MuUHMMYyMa

U MakCUMyMa M3 JBYX, TPEX U 4YeThIpEX uuceln. PelieHune kBaapaTHOTO
YpaBHEHUS, MMEIOUIEr0 BEIIeCTBEHHblE KOpHU. LluKia ¢ ycioBueM.

AHFOpI/ITM EBknuma g HaxoXIeHUS HarOOJIBIIETO O6IJ_[CFO JACITUTEIIA




JIBYX HaTypaJbHBIX uucen. Pa3OueHue 3amucu HATypaJlbHOTO 4YHCIAa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHBIIMM WA paBHbIM 10, Ha
otnenbHble TUOPBL. [lukn ¢ mepeMeHHOW. ANTOPUTMBI  MTPOBEPKU
JETMMOCTH OJIHOTO IIEJIOTO YMCia Ha APYroe, MpOBEPKH HATYPaTbHOTO

Yyclia Ha POCTOTY

33

OO0paboTka  CUMBOJBHBIX  JaHHbIX.  CHMBOJIBHBIE  (CTPOKOBBIE)
nepemennbie. [locumBonbHass o00paGoTka crpok. Ilomcdy€r yacToThI
MOSIBJIEHUS] CUMBOJIa B CTpoke. BcTpoenHble QyHKIMM JUisi 00pabOTKU

CTPOK

34

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB padOTHl alfOpPUTMa IpPU JTAHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, OIPEAEICHHE BO3MOKHBIX BXOIHBIX

JAHHBIX, IPUBOAIINX K TAHHOMY pE3YyJbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBieHHE
U OTJaJKa MporpamM, pealnu3yIOUIUX TUIOBBIE AJITOPUTMBI 00pabOTKU
ONTHOMEPHBIX  YHCJIOBBIX  MAacCHBOB, Ha OJHOM W3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackamp, Java, C#, UIkonpHBII
AnroputMuueckuil SI3bIK): 3aM0JHEHNE YHMCIOBOTO MAacCHUBa CITy4ailHBIMHU
YyHhCllaMU, B COOTBETCTBHM C (opmynod wuiaum myréM BBOJA YHCEN,
HaxX0XJCHUE CYMMbl 3JIEMEHTOB MAacCHBa, JTUHEWHBIH MOMCK 3a/laHHOTO
3HAYEHUS B MAacCUBE, MOJCYET AIIEMEHTOB MAacCHBA, YIOBJIETBOPSIOLIUX
3aJlaHHOMY YCIIOBHIO, HAaxOXJCHHE MHHHUMAJIBHOTO (MaKCHUMAaJbHOTO)
anemeHnTa MaccuBa. CopTtupoBka MaccuBa. OOpaboTka MOTOKA JAaHHBIX:
BBIUMCIICHHE  KOJIMYECTBA, CYMMBI, CpEIHEro apu(MeTuyeckoro,
MUHUMAaJIbHOTO u MaKCUMaJIbHOTO 3HAYCHUSI 3JIEMEHTOB

IMOCJICA0BATCIIbHOCTHU, YAOBJIICTBOPAOIMIUX 3aJaHHOMY YCIIOBUIO

3.6

VYuopasnenue. Curnan. OOparHas cBs3b. [loilyueHHEe CHUTHAJIOB OT
U(GPOBBIX JAATYMKOB (HAMPUMEp, KacaHWs, PACCTOSHHS, CBETa, 3BYKA).
[Ipumepbl uCMONB30BaHUS NPUHIUIA OOpPaTHOM CBS3M B cCHUCTEMax
YIOPABJICHUS TEXHUYECKUMH YCTPOMCTBAMHU C MOMOIIBIO TaTYUKOB, B TOM

YucCJic B pO6OTOTeXHI/IKe

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

TekcToBbIie AOKYMCHTBI U UX CTPYKTYPHBIC DJICMCHTHI (CTpaHI/II_Ia, 36331_[,
CTpOKa, CJIOBO, CI/IMBOJ'I).
TekcToBBIH npoueccop — HUHCTPYMCHT CO3JaHUA, PCHAKTHUPOBAHUA U

(I)OpMaTI/IpOBaHI/IH TCKCTOB. HpaBI/ma Ha60pa TCKCTA. PeI[aKTI/IpOBaHI/Ie




tekcra. CoiictBa cumBoiioB. pudr. Tuner mpudtor (pybdneHsie, c
3aceykaMu, MOHOIIMpUHHBIE). [lony)XKMpHOE M KypCHBHOE HadepTaHHE.
CpoiictBa  a03ameB: TpaHUIpB], a03alHBIA  OTCTYN, HMHTEpPBAJ,
BbIpaBHHBaHue. [lapamerpbl crpanunbl. CruieBoe (opMaTupoBaHUE.
CrpykTypupoBaHue HWH(POPMALUU C TOMOIIBIO CIIMCKOB M TAOJMII.
MHoroypoBHeBble cIUCKU. JloOaBiieHue Ta0IuIl B TEKCTOBBIE JOKYMEHTHI.
BceraBka m300pakeHMH B TEKCTOBBbIE  JOKyMEHTHL. — OOTexaHme
n300paxeHuil TekcTtoM. BiiroueHne B TEKCTOBBIM JTOKYMEHT JAWarpaMm,
dbopmMys, HyMepaluu CTpPaHUIL, KOJIOHTUTYJOB, CCBUJIOK M JPYIHX

OJICMCHTOB

4.2

Pacrpossle pucynku. Mcnonb3oBanue rpaguueckux NpUMUTHBOB.

Onepauuu pemakTupoBaHus TpaduvyecKuXx OOBEKTOB, B TOM 4YHCIIE
nudpoBex Qororpaduii: U3MEHEHHE pa3Mmepa, O0O0pe3ka, IMOBOPOT,
OTpakeHue, padbota ¢ oOnacTsIMHU (BBIJCIICHHE, KOTTMPOBAHHE, 3aJTUBKA
LIBETOM), KOPPEKIMsS I[BE€Ta, SIPKOCTU U KOHTPACTHOCTH. BekropHas
rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOECHHBIMH CPEACTBAMHU
TEKCTOBOTO TMpoIeccopa WM JAPYTHX Tporpamm  (MPUIIOKEHUHN).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

4.3

[ToaroroBka MynmbTHMEAMHHBIX Tpe3eHTanui. Cnain. JloOGaBneHue Ha
crmaii Tekcta W mM3o0paxkeHuid. Pabora ¢ HECKONBKUMH ClaiiaMH.
JloGaBnenrie Ha claig  ayIMOBHU3yaldbHBIX JAaHHBIX. AHHUMAaIHS.

INunepceplnku

4.4

Tumnbl gaHHBIX B s4YeHKax JJICKTPOHHOM Tabmuibl. PemaktupoBanue u
dbopmatupoBanue Tabmuin. BcerpoeHHble  GyHKIMHM i1 [TOMCKA
MakCMMyMa, MHUHHUMYMa, CYMMbl W CpEOHEro apu(pMeTuyecKkoro.
CopTupoBKa JIaHHBIX B BBIJIEICHHOM Auana3oHe. Iloctpoenue nuarpamMmm
(rucrorpamma, KpyroBas [uarpamma, ToueyHas Auarpamma). Beibop tuma
JUarpaMMBl. [IpeobOpazoBanue bopmyn npu KOITUPOBAHUHU.

OTHOCI/ITGHLHaH, a0COJIFOTHASI M CMEIIIaHHAs aZipecanus

4.5

VYcnoBHbIE BBIUMCIEHHUS B AJEKTPOHHBIX Tabnuuax. CymMMHpoBaHHE U
NOJICUET 3HAUEHM, OTBEYAIOUIMX 3aaHHOMY YycioBuio. OOpaboTka
601b1MX HAOOPOB JaHHBIX. YHCICHHOE MOJEIMPOBAHUE B 3JIEKTPOHHBIX

Ta0IHIax
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