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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no mH(oOpMaTHKe Ha YPOBHE OCHOBHOTO 0O0IEro 0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma no undopmatuke 1a€T NpeACcTaBICHUE O LEAX, 00IIeH cTpaTeruu
0oOy4YeHHMsI, BOCIIUTAHUS U Pa3BUTHUS O0Yy4arONIMXCS CPEACTBAMU MH()OPMATUKU Ha
0a30BOM YpOBHE, YyCTaHaBIMBaeT oOOsA3aTENbHOE MPEIMETHOE COJepKaHHe,
peayCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE 10 pa3jiesiaM U TeMaM.

[Iporpamma no uHpopmMaTUKe OMPEACNIIeT KOJUIESCTBEHHBIC U KAUYECTBCHHBIC
XapaKTEPUCTUKU YU4eOHOro Marepuala sl KaXXJ0ro Tojia U3y4eHHUs, B TOM YHCIIE
JUISL COAEPYKATEeIbHOTO HAMOJHEHUSI Pa3HOr0 BHUAA KOHTPOJS (MIPOMEKYTOUHOMN
aTTecTaluu oOy4arommxcs, BCEPOCCUUCKUX MIPOBEPOUYHBIX pabor,
rOCy/1apCTBEHHON UTOTOBOM aTTECTALIMHM ).

[Tporpamma no uHGOpMATHKE ABISECTCSI OCHOBOM JIJIsl COCTaBJICHUS aBTOPCKUX
y4eOHBIX TPOrpaMM, TEMATHYECKOTO IIJIAHUPOBAHUSI Kypca YUUTEIICM.

Henssmu u3ydyeHus: ”HOOPMATUKY HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs
SIBJISTFOTCS:

dbopMupoBaHUE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW WHOOPMATHKU, TOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAKTHKH, 3a CUYET Pa3BUTHUs MPEACTaBICHUA 00
UHPOpMAIIMKM KaK O Ba)KHEHIIIEM CTPaTerH4ecKOM pecypce pa3BUTHUS JIMYHOCTH,
rocy/apcTBa, oOIlIecTBa, IOHUMAHUS POJIU WH(GOPMAIIMOHHBIX IPOIECCOB,
UH(POPMAIIMOHHBIX PECYpCOB M HMH(MPOPMALMOHHBIX TEXHOJOTHH B YCIOBHUSIX
1udpoBoi TpanchopManmy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIEeCTBA;

o0OecrieueHue YCIOBUHM, CHOCOOCTBYIOMIMX PAa3BUTHIO aJITOPUTMHUYECKOTO
MBIIIJICHUSI KaK HEOOXOAMMOTro YCJIOBHUS MPOQPECCHOHAIBHON IESTEIBHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEIOIararoIiero CrnocoOHOCTh
oOydJaromierocsi pa3OMBaTh CJIOXKHBIC 3aJadyd Ha OoJyiee MPOCThIE IOA3aJayH,
CpaBHUBATh HOBBIC 33/IaUM C 3aJja4aMHy, PeIIEHHBIMHU PaHee, ONMPENesATh Mark s
JOCTH>KEHUS Pe3yIbTaTa U TaK Jaliee;

dbopMupoBaHHE | pa3BUTHE KOMIICTCHIIMKA oOydJaromuxcs B 00JIacTH
MCITIOJIb30BaHUSI WH(HOPMAIITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HAHWA, YMEHUW W HABBIKOB pabOThl ¢ HWH(pOpMaNUel, MpPOrpaMMHUPOBAHMS,
KOMMYHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBUAX OOECTICUCHUS
HH()OPMAITMOHHON 0€30MAaCHOCTH JIMYHOCTH 00Yy4aroIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O M U30MPATEILHOTO OTHOLIEHHS K MH(OpMaIIMK C
y4€TOM MPABOBBIX M 3THUYECKUX ACHEKTOB €€ paclpOCTpPaHEHUSs, CTPEMIICHUS K
MPOJIOJDKEHUI0  00pa3oBaHusi B 00JacTh WHGOPMAIIMOHHBIX TEXHOJOTHH W
CO3UAATECIIbHON JEATENBHOCTH C TPUMEHEHHUEM CPEACTB WH(GOPMAIIMOHHBIX
TEXHOJIOTU .

NudopmaTka B OCHOBHOM 001IIeM 00pa30BaHUM OTPAXKAET:



CYyITHOCTh ~HMH(POPMATUKH KaK HAyYHOW JUCHUIUIMHBL, HW3yYaromiei
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXXHOCTH aBTOMAaTH3AIMK WH(POPMAITMOHHBIX
MPOIIECCOB B Pa3IUYHBIX CUCTEMAX;

OCHOBHBIE  0O0lacTM  TpPUMEHEHWUsS  WHPOPMATHKH, TPEKIAE  BCETO
nH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPaBIEHNE U COIMAIIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHPOPMATHKH W HHPOPMAIIMOHHOMN
JESATEITHPHOCTH.

N3yuenne wuHPOpMATHKH  OKas3blBaeT  CYIISCTBEHHOE  BIUSHHUC  Ha
dbopMHUpOBaHUE MHUPOBO33PEHUSI O00YYAIOMIErOCs, €ro JKU3HCHHYIO IO3UIHIO,
3aKJIaJIBIBAET  OCHOBHI ~ MOHUMAaHUS  NPHHIWIOB  (QYHKIWMOHUPOBAHUS |
MCIIOJIb30BaHMS MH(GOPMAIIMOHHBIX TEXHOJOTHH KaK HEOOXOJIMMOT0 MHCTPYMEHTA
NPAKTHYCCKH JIIO0OH JEeATEIbHOCTM UM OJHOTO W3 HauOojee 3HAYMMBIX
TEXHOJOTHYECKUX JIOCTHKCHUI COBPEMEHHON MUBIIIM3AIIMN. MHOTHE TIPESIMETHBIC
3HaHHMSI W CITIOCOOBI JICSITEIILHOCTH, OCBOCHHBIC OOYYAIOIIMMHCS TMPH U3YYCHHH
MH(POPMATHKHU, HAXOJAT MPUMEHCHNE KaK B pamMKax o0pa3oBaTeIIBHOIO Mpoliecca
NpH W3YYCHUW JAPYTHX NPEIMETHBIX 00JIaCTel, TaK W B HMHBIX >KHU3HECHHBIX
CUTYallUsIX, CTAHOBSATCS 3HAYMMBIMH JIIs1 (DOPMHUPOBAHUS KAYECTB JIMUHOCTH, TO
€CTh OpPHUCHTHPOBaHbI Ha (OPMHUPOBAHUE METANPEAMETHBIX W JIMYHOCTHBIX
PEe3yIbTATOB OOyUCHHS.

OcHoBHbIC 3a7aun yueOHOTO npeameta «MHpopMaTuka» — chopMupoBaTh y
oOydJarommxcs:

NOHMMAaHWE TMPUHIUIIOB YCTPOWCTBA U (GYHKIUMOHUPOBAHUS OOBEKTOB
U(GPOBOr0 OKPY>KEHUs, MPECTaBICHUS 00 HCTOPUM M TEHACHIUSX Pa3BUTHS
uHpOpMATUKHU TIeproa U poBor TpaHCHOPMAIIMKH COBPEMEHHOTO OOIIECTBA;

3HAHMSI, YMEHUS U HaBBIKA T'PAaMOTHOW MOCTAHOBKH 3a/1ay, BO3HUKAIOIIMX B
NPAKTHYECKON JESITEIbHOCTH, JUIsI UX PEIICHUS C MOMOIIBI0 HHGOPMAIIMOHHBIX
TEXHOJIOTUW, YMEHUS W HaBBIKM (POPMAJIM30BAHHOTO OINHUCAHUS TOCTABICHHBIX
3ajay;

0a3zoBble 3HAHUS 00 WH(POPMAIMOHHOM MOJECIUPOBAHUH, B TOM YHCIIE O
MaTEMaTUYECKOM MOJIETUPOBAHNH,

3HAHHE OCHOBHBIX AJITOPUTMHYECKHX CTPYKTYp M YMEHHE MPUMEHATH ITHU
3HAHMS NI TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad M0 WX MaTeMaTUYeCKHM
MOJICIISIM;

YMEHHUS W HAaBBIKM COCTaBJICHUS TMPOCTBIX MPOTrpaMM IO TMOCTPOCHHOMY
ANITOPUTMY Ha OJTHOM U3 S3BIKOB MPOrPAMMHUPOBAHHUS BBICOKOTO YPOBHS,

YMEHUS ¥ HaBBIKH J((PEKTUBHOTO WCIOJIb30BAHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOTpaMM (TIPHIIOKEHHH) 00111eT0 Ha3HAYeHHSI U WH()OPMAITMOHHBIX
CUCTEM JUIsl PEIICHUS C WX MOMOIIBI0 MPAKTUYECKUX 3aj/1ad, BIajeHUuEe 0a30BBIMU
HOpMaMH WH(OPMAIMOHHOW JTHKM H TIpaBa, OCHOBAMU HH(POPMAIIMOHHOMN
0e301acHOCTH;

YMEHHE TPAMOTHO MHTEPIPETUPOBATH PE3YJIBTATHl PEIICHHS MPAKTUYCCKUX
3alad C TOMOIIBI0 HWH(POPMAIMOHHBIX TEXHOJOTUH, TPUMEHSTHh IOJYYCHHBIC
PE3YNIBTATHI B IPAKTUICCKOM JCSITCIIEHOCTH.



Henu w 3amaun u3ydeHus HHPOPMATUKU HA YPOBHE OCHOBHOTO OOIIETO
0o0pa3zoBaHus ONMPEACISIIOT CTPYKTYPY OCHOBHOI'O COJIEp KaHUsl y4eOHOTro mpeiMeTa
B BUJIC CJICAYIOIIUX YETHIPEX TEMATUUYECKUX Pa3/IEIIOB:

uudpoBasi rpaMOTHOCTb;

TEOPETUYECKUE OCHOBBI HH(POPMATHKH;

ANTOPUTMBI ¥ TIPOTPAMMHPOBAHNUC;

WH(GOPMAIIMOHHBIE TEXHOIOTHH.

Ha uzyuyenune uHpopmatuku Ha 0a30BoM ypoBHE oTBoauTcs 102 waca: B 7
kimacce — 34 gaca (1 gac B Henmenmo), B 8 kimacce — 34 gaca (1 gac B Hemeno), B 9
kinacce — 34 Jaca (1 Jac B HeZelo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMmnbroTep — yHuBepcajJbHOe YCTPOCTBO 00pad0TKH JAHHBIX

KomMmbroTep — yHuBEpCcanbHOE BHIYMCIUTENBHOE YCTPOUCTBO, paboTatoIIee 1Mo
nporpaMMe. THIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE
KOMIIBIOTEPHI, CYIIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpAa M UX HasHaudeHue. IIponeccop.
OnepatuBHass W JONTOBpEMEHHas IMaMsATh. YCTpPOWCTBA BBOAA M BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKHM MOOWIIBHBIX YCTPOMCTB, CpeJCTBa OMOMETPUYECKOU

ayTeHTU(UKALUH.

HcTopus pa3BuTHs KOMIBIOTEPOB U MPOrpaMMHOro obecnedenus. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TE€HJCHLIUH pa3BUTHUSA KOMITBIOTEPOB.
CynepKoMIbIOTEPHI.

[TapamienbHbIe BHIUUCICHUS.

[Tepconanbubiii KOMIBbIOTEP. [Iporieccop u ero xapakTepUCTUKH (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHass naMsTh. JlOATOBpeMEeHHas IMaMSTh.
YerpoiictBa BBoa U BhiBOJA. OOBEM XpaHUMBIX JIAHHBIX (OMEpaTHBHAs MaMSTh
KOMIIBIOTEPA, )KECTKUHN U TBEPOTEIbHBIN AUCK, TOCTOSIHHAS MMaMsITh cMapTdoHa) U
CKOPOCTB JAOCTYIIA JJIsl Pa3JINYHbIX BUJOB HOCUTEINEH.

TexHuka 06€30MaCHOCTH U MIpaBUIIa pabOTHI HA KOMITBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe obecnieuenue kommbioTepa. [lpukiaaHoe mporpaMMHOE
oOecrieueHue. CucremHoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becIuiaTHble H
yCIIOBHO-OecIuIaTHbIe TTporpaMMbl. CBOOOIHOE ITPOTpaMMHOE 00eCIICUCHHE.

@aiinel 1 manku (katanoru). [IpuHIHMIBI TTOCTPOCHHS (DAMIOBBIX CHCTEM.
[TomHoe mms dabina (manku). Ilyte x dainy (manke). PaGora ¢ daiimamu u
KaTaJloraMyd CpEJICTBAMHU OIEPAMOHHON CHUCTEMBI: CO3JaHUE, KOMHPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHNe U yaaneHne (aiiioB U manok (Karajaoros). TUIIEI
¢aiinoB. CpolicTBa (aiinoB. XapakTepHble pa3Mephl (HailJIoB pa3TUYHBIX TUIIOB
(cTpaHuIa TEKCTa, ANEKTPOHHAs KHUTA, (poTorpadus, 3amnuch MECHU, BUICOKIIHII,
MOJIHOMETPAKHBIN (UabM). ApxuBanus MaHHBIX. VCIoOnb30BaHWE MPOrpamMM-
apxuBatopoB. DaiinoBeiii MmeHnekep. [louck ¢GaiaoB cpencTBamMu ONEPAMOHHON
CUCTEMBI.

KomnbrotepHbie BUPYCHl U JIpyryue BPEIOHOCHbBIE MporpaMmmbl. [Iporpammel
JUIS 3aIIUTHl OT BUPYCOB.

KoMmnbroTepHsbie ceTH

OO0bequHeHne KoMmbioTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuma, BeO-
caiit. CtpykTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsbl. [lonck



uH(pOpMalMM MO KIIOYEBBIM CJIOBaM U MO H300paxeHuto. JlocToBEpHOCTH
uH(popmaImm, noiaydyeHHoi u3z Murepuera.

CoBpeMeHHbIE CEpBUCH MHTEPHET-KOMMYHUKALIUH.

CereBoil 3THKET, 0a30Bble HOPMbI MH(POPMALMOHHON 3THKM W TpaBa IpH
pabote B UnTepuere. Ctpareruu 0e3omnacHoro noseenus B Uutepuere.

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Nupopmanus 1 ”HPOPMALMOHHBIE IIPOLECCHI

WNudopmarust — 01HO U3 OCHOBHBIX MOHATHI COBPEMEHHOM HAyKH.

Nudopmarus kak cBefeHus, IpeHaA3HAUYCHHbBIC JJISI BOCTIPUATHS YEJIOBEKOM,
u  uHpopmanus Kak  JaHHble, KOTOpble MOTryT ObITb  00pabOTaHBI
aBTOMAaTU3UPOBAHHON CUCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOKHOCTh OMUCaHUsI HEMPEPHIBHBIX 0OHEKTOB U
MIPOIIECCOB C TOMOIIBIO TUCKPETHBIX JAHHBIX.

NudopmarimonHsie mporecchl — TPOLECCHl, CBSI3aHHBIE C XpaHCHHUEM,
npeoOpa3oBaHUEM U Mepeiaueii TaHHbBIX.

IIpeacrasiaenue uHGpopManuu

CumBon. Andasutr. MomHocts andasuta. PasHooOpasue S3bIKOB U
andabutoB. EcTrecTBeHHBIC U (POpMaNIbHBIE S3bIKA. AJIDABUT TEKCTOB HA PYCCKOM
s3bike.  JIBowuHbll  andaButr. KoOau4ecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KOMOMHAIM) (PUKCUPOBAHHOM JJIMHBI B JBOMYHOM andasute. [IpeobpazoBanue
moboro andaButa K ABOMYHOMY. KONIMUeCTBO pa3iWyHBIX CIIOB (PMKCHUPOBAHHOMN
JUTMHBI B al(aBuTe onpeaeaéHHON MOIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO aiaBUTa C MOMOIIbIO KOJOBBIX CJOB B
npyrom andasure, KojoBas TabIuIa, JEKOAUPOBAHUE.

JIBonunbiii kox. IlpencraBiieHHe IaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ayipaBUTE.

NudopmanmorHsiii 006EM 1aHHBIX. BUT — MUHUMAaIIbHAS €IMHUIA KOJIMYECTBA
uHbOpMAIMK — JBOWYHBIA pa3psia. EnuHunbel usmepeHus HHPOPMAIMOHHOTO
00béMa gaHHbIX. but, 6aiT, KMmi100alT, MerabamnT, ruradamrT.

CkopocTb nepenaun JaHHbIX. EMUHUIBI CKOPOCTHU NEepelaun JaHHBIX.

Komuposanue texctoB. PaBHoMepHsbIii koa. HepaBaomepHbii koa. Koguposka
ASCIl. Bocemubutasie koaupoBku. Ilonstne o xomupoBkax UNICODE.
JlekoaupoBaHre COOOUIEHUN C UCTIOIb30BAaHUEM PABHOMEPHOTO M HEPABHOMEPHOTO
kona. MapopManmoHHbIil 00BEM TEKCTa.

Hckaxxenne napopMaIum mpu nepeaade.

Obmiee mpeacTaBieHre O MUGPOBOM MPEACTABICHUH AYAHOBH3YAIbHBIX H
JIPYTUX HEMPEPHIBHBIX JAHHBIX.

KomupoBanme 1Berta. IL[BetoBeie wmomenmu. Mogens RGB. ['mybuna
KoaupoBanus. [lamuTpa.

PactpoBoe m BekTOpHOE mpeacTaBicHue n3o00pakeHmi. Ilukcenb. OrneHka
MH(POPMALIMOHHOTO 00bEMa TpaUUECKUX JAHHBIX JIJI PACTPOBOTO M300PaKEHUS.



KoaupoBanue 3Byka. PaspsaHocTs u yactora 3anucu. KoanyecTBO KaHaloB
3aIlUCH.

OueHka KOJIMYECTBEHHBIX MapaMETPOB, CBA3AHHBIX C MPEACTABICHUEM MU
XpaHEHHEM 3BYKOBBIX (pailsioB.

NupopmManoHHbIe TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBbIE JOKYMEHTBI M HX CTPYKTYpPHBIE 3JE€MEHTHI (CTpaHula, ad3ail,
CTpOKa, CJIOBO, CUMBON).

TexcToBBI TpoLECCOP — HWHCTPYMEHT CO3JaHUs, PEJAAKTUPOBAHUA U
dopmatupoBanusi TekctoB. llpaBuiia Habopa Tekcra. PepgakTtupoBaHHe TeEKCTa.
CpoiictBa cumBonoB. [Hpudt. Tunsr mpudrtoB (pyOieHble, C 3aceukami,
MoHowupuHHbIe). [lonmyxupHoe U KypcuBHOe Hadepranue. CBoiicTBa ab3aleB:
IpaHUIlbl, a03alHBIA OTCTYI, UHTEPBaJ, BbipaBHUBaHME. [lapaMeTpbl CTpaHUIIBL.
CrtuneBoe ¢popMaTupoBaHue.

CtpykTypupoBaHue HHGPOPMAIMK C T[OMOIIBIO CIHCKOB M  TaOJUII.
MHuoroypoBHeBble criuckd. [lo0aBiieHre TaGauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka m300paxkeHuit B TEKCTOBBIE JOKyMEHThl. OO0TekaHue M300pakeHui
TeKCTOM. BKIIIOYeHHE B TEKCTOBBIM JOKYMEHT auarpamm, Gopmys, HyMeparuu
CTpaHHIl, KOJJOHTUTYJIOB, CCBUIOK U JIPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanusi. PacctanoBka nmepeHocoB. ['010coBOM BBOJ TEKCTA.
Onrtnueckoe pacro3HaBaHue TekcTa. KommbproTepHslil nepeBof. Mcmnosb3zoBaHue
cepBucoB MHTepHeTa 11t 06pabOTKU TEKCTA.

KomnbrorepHas rpadpuka

3HaKOMCTBO ¢ TpadUyeCKUMH peaakTopamu. PacTpoBbie  pHCYHKH.
Hcnonb3oBanue rpadguueckux MpUMUTHBOB.

Onepanuu peTaKTHPOBaHUs TpaPUIECKUX 0OBEKTOB, B TOM YHCIE UPPOBBIX
dboTorpadmii: W3MEeHEHHE pa3mepa, oOpe3ka, MOBOPOT, OTpaKeHHE, pabdoTa ¢
oOnacTsMu (BbIIETICHUE, KONMUPOBAHME, 3aJMBKA I[BETOM), KOPPEKIMs IIBETA,
SPKOCTH U KOHTPACTHOCTH.

Bextopnas rpaduka. CozmaHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMHU
CpPEeACTBAMH TEKCTOBOI'O Mpoleccopa WM JPYrux mnporpamMm (MPUIIOKEHUR).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyJabTUMeUIHbIC NIPE3CHTALMH

[ToaroToBka MyabTUMEIUUHBIX Mpe3eHTanuil. Crnaiia. JloOaBinenue Ha ciai
TeKCTa U n300paxeHuil. PaboTa ¢ HECKOJIbKUMU ClIaiiIaMHU.

JloGaBneHre Ha claiij] ayJMOBU3YaIbHBIX TaHHBIX. AHUMAIHS. [ HTIePCCHITKA.

8 KUIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKHN
Cucrembl cUncIeHUS



Heno3uuyvoHHble W MO3UIMOHHBIE CHUCTEMBI  CUHCIEHUA. AndaBur.
OcHoBanue. Pa3sépnyras ¢opma 3anucu yucna. [lepeBos B 1€CATUYHYIO CUCTEMY
YHUCEJ, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUMCIICHMUS.

Pumckas cucrema cuucieHus.

JIBomyHas cucreMa cunciieHus. [lepeBon nensix uncen B npenenax ot 0 mo
1024 B nBOMYHYIO CHUCTEMY CUMCIECHHMS. BocbmMepuyHas cHCTEMaA CUHCIICHHS.
IlepeBon uncen u3 BOCBMEPUYHON CUCTEMBI B IBOMYHYIO U JECATUYHYIO CUCTEMBI U
oOpatHo. IectHaanarepuuHas cuctema cuucieHus. llepeBoxg uyucen wu3
LIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHYHYIO U JECATHUYHYIO
CUCTEMBI U 0OPATHO.

Apudmerrnyeckre onepai B IBOUYHON CUCTEME CUUCIICHUS.

JIeMEeHTbl MATEeMATHYECKOM JIOTUKH

Jlornueckue BbICKa3blBaHUsA. Jlormueckne 3HAYEHHs]  BBICKa3bIBAHUM.
DNeMEeHTapHbIE W COCTaBHBIE BbICKa3blBaHUA. Jlornueckue omepanuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WIn» (IU3bIOHKIHUSA, JOTHYEeCKOe
CIIOXKEHUE), «HE» (Joruyeckoe oTpuiianue). [IpHopuTeT JoruyecKux orneparmi.
Onpenenenne HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMSI, €CJIM M3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOJSIIMX B HEro JJEMEHTAPHBIX BbICKa3blBaHUU. Jlormueckue
BeIpakeHus. llpaBmiia 3ammcu jorudeckux BbIpakeHuid. Iloctpoenume Tabnui
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMITBIOTEDA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

HcnosiHuTe M M ANTOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKINH

[lonsitTue anroputma. VcnoJHUTENH anrOpUTMOB. AJITOPUTM Kak IUIaH
YIPABJIECHUS UCTIOTHUTEIIEM.

CaotictBa anropurma. CriocoObl 3aMTMCH alIropuT™Ma (CII0BECHBIH, B BUJIE OJIOK-
CXEMBI, IIPOTPaMMa).

ANropuTMHUYECKHE KOHCTPYKIMU. KOHCTpyKIUs «chenoBaHuey». JIMHEHHbIM
anroput™M.  OrpaHM4YeHHOCTb  JIMHEMHBIX  aJrOPUTMOB:  HEBO3MOYKHOCTH
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEA0BATEIBHOCTH BBIITOJIHAEMBIX JIEUCTBUM OT
HCXOJIHBIX JAHHBIX.

KoHcTpykiusi «BeTBIEHUE»: MOJHAS W HeEmoyiHas ¢GopMbl. BeimonHeHue u
HEBBINIOJIHEHNUE YCIOBUS (MCTUHHOCTh M JIO)KHOCTh BbICKa3biBaHMs). [IpocTeie u
COCTaBHBIE yCIIOBU.

KoHCTpyKIusi «IOBTOPEHUS»: LUKIBI C 3aJaHHBIM YKHCIOM IMOBTOPEHUH, C
YCJIOBHEM BBITIOJIHEHUS, C IEPEMEHHOM LIMKJIA.

PazpaboTtka s GopMaIbHOTO HWCIIONHHUTENS alIrOPUTMa, MPUBOISIIETO K
TpeOyeMOMYy pe3ylbTaTy IMpPU KOHKPETHBIX MCXOJHBIX JIaHHBIX. Pa3paboTka
HECJIO)KHBIX aJITOPUTMOB C MCIOJIb30BAHUEM IIUKIIOB U BETBJICHUMN TSl YIIPABICHUS
dbopManbHBIMU WCIIOJIHUTENSIMHA, TakuMu Kak Pobor, YUepemamka, YepTEXHHK.
BrinosiHeHHME anrOpUTMOB BPYYHYK) M Ha KOMIblOTepe. CHHTAKCHYECKHE U
noruyeckue omuoOku. OTKa3bl.



A3bIK IpOorpaMMupoOBaHus

S3pik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlkonbHbBIN
AnroputmMudeckuil S3bIK).

Cucrema mnporpaMMHUpOBAaHMS: PENAKTOP TEKCTa MpOrpamM, TPaHCIATOP,
OTJIA4HUK.

[lepemennas: Tun, ums, 3HadeHue. Llenble, BelIECTBEHHbIE U CHMBOJIbHBIC
nepeMeHHbIE.

Oneparop mnpucBauBaHus. Apu(METHUECKHE BBIPAKEHHS U TOPAIOK HUX
BbIuKcieHus. Onepanuu ¢ HEIbIMU YUCIaMU: HEIOYUCICHHOE JAEIeHHUE, OCTATOK OT
JIEJICHHUS.

Bersnenus. CoctaBHble YCIOBHS (3alUCh JIOTMYECKHX BBIPpAXKEHUH Ha
U3y4aeMOM f3bIKE MporpaMMupoBanusi). HaxoxaeHne MUHUMYMa U MaKCUMYyMa U3
IBYX, TPEX W 4YETBHIPEX 4yHcesl. PelieHuwe KBaJpaTHOrO ypaBHEHUS, HWMEIOIIETO
BELIECTBEHHbIE KOPHHU.

JuanoroBass oTJajgka MporpamMM: T[OLIATOBOE BBIMOJHEHUE, TMPOCMOTP
3HAYEHUN BETUYMH, OTJIAI0YHBINA BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnouem. AnroputMm EBkiuga s HaxoXIeHHS HauOOJIBIIETO
oOLIero JenuTens ABYX HATypajbHbIX uucesl. Pa3bueHue 3amucu HaTypalbHOTO
Yyclia B MO3UIIMOHHON CHCTEME C OCHOBAaHHEM, MEHbIIUM WM paBHbIM 10, Ha
oTaeIbHbIC HUDPHI.

[uki c mepeMeHHO#. ANrOpUTMBI IPOBEPKU ACIUMOCTH OHOTO IEJI0T0 YHCIia
Ha JIPyroe, NPOBEPKU HATYPaJIbHOTO YKCIIa Ha MIPOCTOTY.

O6paboTka CUMBOJBHBIX JAaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas 06padoTKa cTpoK. [1oCUET YacTOTHI MOSIBIEHHSI CHMBOJIA B CTPOKE.
Bcerpoennsie GyHKIMu 17151 00pabOTKH CTPOK.

AHaJIU3 aJITOPUTMOB

Onpenenenne BO3MOXKHBIX PE3yJIbTaTOB pPabOTHI aNropuTMa MpU JaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OMNpPEIEICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,
NPUBOJIAIUX K JAHHOMY PE3yJIbTaTy.

9 KJIACC

IudpoBasi rpaMoOTHOCTH

I'nodanbHas cerb UHTEpHET M cTpaTernu 0e30MaCHOrO MOBeIeHUS B Hell

I'mo6anbnas cetb MuTepHeT. IP-ampeca y3mnoB. CeteBoe XpaHEHHE TaHHBIX.
MeTo1bl HHIMBUTYAJIPHOTO M KOJUIEKTUBHOTO Pa3MeIIeHUs HOBOM MH(OpMAIUU B
WNutepuere. bonbpmme paHHble (MHTEPHET-JAHHBIE, B YaCTHOCTU JIaHHbIC
COIMAIBHBIX CETEH).

[lonsitue 00 HMHpOPMAIMOHHON OE€30MaCHOCTH. YTPO3bl MH(POPMAIIMOHHOM
6e3omacHocT TIpu paboTe B riI00adbHOM CETH M METOABI MIPOTHUBOJACHCTBUS UM.
[IpaBuna Oe3zomacHOW ayTeHTH(PUKANWKU. 3aluTa JIAYHOW WHGOpPMAIMU B
Nutepnere. besomacHeie crparernu noBeneHusa B MHrepnere. [Ipenynpexnenue



BOBJICUECHHS] B JIE€CTPYKTHUBHbIE M KpPUMHUHAJIbHbIE (POPMBI CETEBOM aKTHBHOCTH
(knOepOyIITMHT, PUIIMHT U ApyTrHe GOpPMBI).

PabGora B MH(OPMALHOHHOM IPOCTPAHCTBE

Bunel nearensHocty B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
CEpBHUCHI (MOYTOBAsI CHyxk0a, BUIEO-KOH(EPEHU-CBSI3b U JPYrUe), CIPABOYHBIE
CIty>kObI (KapThl, paclIMCaHMs U IPYTHUE), TOUCKOBBIE CTYKObI, CITyKObl OOHOBIICHHUS
porpaMMHoOro obecrneueHus W Apyrue ciayxkObl. CepBUCHI TOCYAAPCTBEHHBIX
ycayr. OO6naunble XpaHwiMina JaHHbIX. CpeicTBa COBMECTHOW pa3pabOTKH
JOKYMEHTOB (oHJaiiH-o¢uckl). IlporpammHoe obecneyeHne Kak BeO-CEpBUC:
OHJIAHHOBBIE TEKCTOBBIE U I'papruecKue peJakTopbl, CpeIbl pa3paboTKH MPOrpamm.

TeopeTnueckue 0CHOBbI HH(POPMATHUKH

MoaenupoBaHue KaK MeTOX MO3HAHUS

Mogens. 3amgaun, peiraeMbie ¢ TOMOIIbIO MojeaupoBanust. Knaccudukanuu
Mozeneil. MarepuanbsHble (HaTypHbBIC) M HHPOpMAIIMOHHBIC MoeH. HenpepriBHBIC
U JIucKkpeTHble Mojaenu. Mmutanuonneie monenu. Urpoeie mopenu. OlieHka
a7ICKBaTHOCTU MOJICIIH MOJICIUPYEMOMY OOBEKTY U LIEJISIM MOJICJIMP OBaHUS.

Tabmuunbie Mogenu. Tabnuila Kak mpeIcTaBIeHUE OTHOIICHHUS.

ba3br nansbix. OTOOp B TaONMIE CTPOK, YAOBJICTBOPSIONIUX 3aJaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pe6po, myts. OpHEHTHPOBAHHBIE M HEOPHUEHTHUPOBAHHBIE
rpadsl. Jnuna (Bec) peOpa. BecoBas marpuma rpada. [nuHa nytu mexmy
BepmmHamu Tpada. [Nouck ontumansHoro mytu B rpade. Hauanbhas BepiinHa
(MCTOYHMK) ¥ KOHEYHAas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. Boruncienue
KOJIMYECTBA ITyTEH B HAMIPABICHHOM alIMKJINYECKOM rpade.

Hepeso. Kopenb, BepiuHa (y3ein), TucT, pedpo (ayra) nepesa. Beicora aepesa.
[Tognepero. [Ipumepsl ncmoap30BaHus aepeBbeB. [lepedbop BapraHTOB C TOMOIIBIO
nepeBa.

[TonsTne wmaremMaTUuecKOM MoJAeNM. 3ajlaud, penlaeMble C TMOMOIIBIO
MaTEMaTHYECKOTO (KOMIBIOTEPHOIr0) MoJieanpoBanusa. OTiINYNEe MaTEMAaTUYECKOM
MOJEIN OT HATYpHOM MOJEIM M OT CIOBECHOro (JIMTEPATypHOIO) OIMNHUCAHUS
o0BeKTa.

Otanbl KOMIBIOTEPHOTO MOJAEIHPOBAHMS: MOCTAHOBKA 3a/1a4d, MOCTPOEHHUE
MaTeMaTU4eCKON MOJENH, MPOorpaMMHasl peanu3alns, TECTUPOBAaHUE, MPOBEJICHHE
KOMIIBIOTEPHOT'O 3KCIIEPUMEHTA, AaHAJIN3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MOJEIIH.

AJITOPUTMBI U IPOTrPAMMHPOBAHUE

Pa3paboTka aJiropuTtMoB U IPOrpamMm

Pazbuenne 3amaum Ha mom3amauu. CocTaBleHHWE aJTOPUTMOB M TIPOTPAMM C
WCMOJIb30BAHUEM BETBIICHUM, LUKIOB M BCIIOMOTAaTEJbHBIX aJTOPUTMOB IS
yopaBJeHus UCNojaHuTeneM PoOOT Wi APYrUMU HCIOTHUTEISIMH, TAKUMH Kak
Uepenamika, YepTEXKHUK U IPYTUMMU.



Tabnuunble BenmuuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. CoCTaBlieHHE U
OTJaJKa NPOrpaMM, PEaTU3YIOLUX TUIIOBBIE alTOPUTMbI 00PAOOTKH OJHOMEPHBIX
YHCIOBBIX MAacCHBOB, Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHbIi AnroputMuueckuil SI3bIK): 3aM0JIHEHUE YUCIOBOTO
MacCHBa CIy4YailHBIMHM YHCJIaMH, B COOTBETCTBUHU C (HOPMYJIOW WM NMyTEM BBOJA
Yucell, HaXOXJICHUE CYMMbl JJIEMEHTOB MAcCHBA, JIMHEWHBI MOUCK 3aJaHHOTO
3HAYEHUS B MACCUBE, MOJICUET SJIEMEHTOB MAaCCHBA, YIOBJIETBOPSIONINX 3aJaHHOMY
YCIOBUIO, HAXOXXJIEHHWE MHUHUMAJIBHOTO (MaKCUMAaJbHOTO) 3JIEMEHTa MAacCHBA.
CopTupoBKa MaccHBa.

O6paboTka MOTOKA JAHHBIX: BBIYUCICHHE KOJUYECTBA, CYMMbI, CPEIHErO
apu(pMETUYEeCKOro, MHUHHUMAJIBHOTO M MAaKCUMaJbHOIO 3HAYEHHUS DIIEMEHTOB
NOCJIEIOBATENIbHOCTH, YIOBIETBOPSIOIINX 3aJaHHOMY YCIIOBHIO.

Yupasienue

VYnpasnenune. Curnan. O6patHas cBs3b. [loydeHne cUrHaiaoB OT HUPPOBBIX
JaTYUKOB (KacaHuWs, pAcCTOSHUSA, CBeTa, 3Byka H Jpyroro). Ilpumepsi
MCIIOJIb30BaHUS IPUHIMIIA 0OPAaTHOM CBSI3U B CUCTEMAX yNPaBIICHUS TEXHUYECKUMHU
YCTPOICTBAMU C MOMOIIBIO TaTYUKOB, B TOM YHCIIE€ B POOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHUCTEMa YTNpaBICHUS ABUKEHHEM B
TPAHCIIOPTHOM CHCTEME, CBapoyHas JIMHHUS aBTO3aBOJIa, ABTOMATHU3UPOBAHHOE
yIpaBiieHWE OTOTUICHUEM JIOMa, aBTOHOMHAsI CHCTEMa YIIpaBJiIeHUs] TPAHCIIOPTHBIM
CPEICTBOM U APYTU€ CUCTEMBI).

HNudopMmannoHHbIe TEXHOJIOTHHA

DJIeKTPOHHBbIE TAOJIUIIBI

[Tonsitue 006 371eKTPOHHBIX TaOnHIaX. TUIBI JAHHBIX B STYEHKaX ANEKTPOHHON
tabnuiel. PenaktupoBanue u hopmatupoBanue Tadauil. BctpoeHHbIe GYHKITMU IS
NMOoWCKa MaKCUMyMa, MHHHMYMa, CYMMBI U CpPEIHEro apu(pMeTHYECKOro.
CopTupoBKa JaHHBIX B BBIJCICHHOM jauamnaizoHe. lloctpoenune auarpamm
(rucrorpamma, Kpyromasi AWarpamMma, TOYedHas auarpamma). Bpeibop Twuma
JIarpaMMel.

[Ipeobpazosanue Gpopmys mpu KonmupoBaHuu. OTHOCUTEIbHAS, a0COTIOTHAS U
CMeIIaHHas aJpecarus.

Y c10BHBIE BRIUMCICHUS B OJIEKTPOHHBIX Tabauax. CyMMUpOBaHUE U TTOICUET
3HAUEHWH, OTBEYAIOIIMX 3aJlaHHOMY YycioBuio. OO6paboTka Oonbmux HAOOPOB
naHHBIX. YuCIeHHOe MOICIUPOBAHUE B DJIEKTPOHHBIX TAOJIHIIAX.

NupopmMannoHHbIe TEXHOJOIHH B COBPEMEHHOM 001IecTBe

Ponb nHQOpPMAITMOHHBIX TEXHOIOTHI B pa3BUTUU DKOHOMHUKH MUpPA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cBs3anHbie ¢ WHPOPMATUKOW W HHPOPMAIMOHHBIMHU
TEXHOJOTUSMH:  BeO-IM3aifHEp, MPOTPAMMHCT, pPa3padOTUYUK  MOOMIBHBIX
MPWIOKCHUH, TECTUPOBIIMK, AapXUTEKTOp  MPOTPaMMHOTO  oOecreueHus,
CHEIUAKCT 110 aHAIHU3Y JIAHHBIX, CHCTEMHBIN aIMUHUCTPATODP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIETO
OBPA3OBAHUA

N3yuenne wuHOpMATUKM HAa YpPOBHE OCHOBHOrO 00IIEero o00pa3oBaHUs
HaIPaBJICHO HA JIOCTHIKEHUE OOYYAIONUMHCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS COJEPKAaHUS YICOHOTO MpeaMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJIbTaThl MMEIOT HAIMpPaBICHHOCTh Ha pelieHue 3ajay
BOCIIUTAHMS, PA3BUTUSA U COLMAIU3AIMUA OOYYAIOIMIUXCA CPEACTBAMHU Y4EOHOTO
npeaMeTa.

B pesynbraTte u3ydeHus HUHPOPMATUKM HA YPOBHE OCHOBHOIO OOIIETO
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONINE JTUIHOCTHBIC
pe3yJIbTaThI B YaCTH:

1) naTpHMOTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HaCJIeJIMI0, TOHUMaHUe 3HaueHUss MHPOPMATUKH KaK HAYKU B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, BIAJICHUE JIOCTOBEpHON HWH(OpMaIMEll O IMepe1oBhIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIKEHHMSIX B 0O0JacTH HWHOOPMATUKU W
MH(POPMAIIMOHHBIX TEXHOJOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
1 poBoi TpaHchopMaIi COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpUEHTAIUSI HA MOPaJbHbIE LIECHHOCTH U HOPMBI B CUTYallUsIX HPABCTBEHHOI'O
BbIOOpA, TOTOBHOCTH OIICHHBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
U MIOCTYNKH APYTHUX JIOAEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS TMOCIEACTBUI TOCTYNKOB, AaKTUBHOE HENPUITUE aACOLUAIBHBIX
NOCTYTIKOB, B TOM yucie B IHTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

OpEACTaBICHUE O COLMAJIbHBIX HOPMaxX U MpaBUIaX MEKIUYHOCTHBIX
OTHONICHHWH B KOJIJIEKTUBE, B TOM YHCIIE B COIIMAIBHBIX COOOIIECTBAX, COOIOICHHE
MpaBuiI 0€30MACHOCTH, B TOM YMCJIE HABBIKOB 0€30MMaCHOT0 MOBEJACHUS B MHTEPHET-
cpene, TOTOBHOCTBh K Pa3HOOOPa3HON COBMECTHOM ACSATEILHOCTH MPH BBHITOJTHEHUH
y4eOHBIX, TTO3HABATEIBHBIX 33/1a4, CO3JaHUU yYEOHBIX MPOEKTOB, CTPEMJICHUE K
B3aMMOIIOHMMAHUIO U B3aHMMOMOMOIIH B MpoOIecce 3TOW yueOHOM NesITeNbHOCTH,
TOTOBHOCTH OLIEHUBAThH CBOE MOBEJACHUE U MOCTYIIKU CBOUX TOBAPUILEH C TO3ULIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUECKUX MpeAcTaBlIeHnd 00 wHbOpMaImy,
UH(OPMAITMOHHBIX npoiieccax u WH(GOPMAIIMOHHBIX TEXHOJIOTHUSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO PAa3BUTHUS HAyKW U OOILIECTBEHHOM



MPAKTUKHU U COCTABIISIIONIMX 0a30BYI0 OCHOBY JJIsi IOHUMAaHHUSI CYIIHOCTH HAay4HOU
KapTHHBI MHPA;

MHTEpeC K OOYYEHHIO W TMO3HAHUIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaINpaBIEHHOCTH H
YPOBHsI O0y4YEeHHUsI B TaJbHEHUIIIEM;

OBJIaJICHUE OCHOBHBIMM HaBbIKAMHU HCCIIEOBATEIIbCKON JIESITENIbHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHHE OIBITa, HAONIOACHHM, IMOCTYNKOB M CTPEMJICHHE
COBEPIICHCTBOBATh MYTH JOCTHKCHHS WHAMBHIYAIBHOTO W KOJJICKTHBHOTO
0J1aronoayuus;

chopMUPOBAaHHOCTh WH(POPMAIMOHHON KYJIbTYpHl, B TOM YHCJIE HABBIKOB
CaMOCTOSITETILHOM paboThl € y4yeOHBIMM TEKCTaMH, CIPABOYHOMN JIUTEpaTypOH,
pa3HOOOpa3HBIMU CpPEJCTBAMH HH()POPMAIIMOHHBIX TEXHOJIOTUH, a TaKKe YMEHHS
CaMOCTOSITEJILHO OINPEAENATh LIeJIM CBOEr0 OOyYeHHUs, CTaBUTh U (HOPMYIUPOBATH
uist ce0si HOBbIE 3ajjaud B yué€0e M IMO3HABAaTEIbHOM JEATENbHOCTU, Pa3BUBATH
MOTHBBI H HHTEPECHI CBOSH MTO3HABATEIIBHOM JCSITETLHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE [IEHHOCTH KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3]I0POBbIO,
YCTaHOBKa Ha 3J0pOBBIM 00pa3 >KM3HU, B TOM 4YHCIE M 3a CUET OCBOCHUS H
coOmtoieHust TpeboBaHUi 0€30MacCHOM dKCIUTyaTalluu CPEACTB UHPOPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

6) Tpy10BOr0 BOCIIMTAHMS

UHTEpEeC K TNPaKTUYECKOMY H3y4YeHHIO mpodeccuil u Tpyda B cdepax
npodeccruoHaIbHOM NesITebHOCTH, CBSI3aHHBIX C UH(OPMATUKOM,
pOrpaMMHUpPOBAaHUEM M HH(DOPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTKEHUAX HAyKU MHPOPMATHKU U HAYYHO-TEXHUUECKOTO MPOTpecca;

OCO3HAHHBIK BBIOOP M  TOCTPOCHHUE WHIWBUIYAIBHOW  TPACKTOPHU
00pa30BaHus U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIIECTBEHHBIX HHTEPECOB
U TTOTpeOHOCTEH;

7) IKOJI0THYeCKOT0 BOCITUTAHUSA:

OCO3HAaHHE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX TPoOIeM M MyTed ux
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH WH(POPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TE€XHOJIOTUH;

8) ajanTanum odyvyawiuerocsi K M3MEHSIIOUUMCS YCJIOBUSAM COLUAIbHOM
U IPUPOJIHOMU CPeabI:

OCBOEHHE OO0YYarOIIMMUCA COLMAIBHOTO OIbITa, OCHOBHBIX COIMATIbHBIX
poJieil, COOTBETCTBYIOIIMX BEIyIEH NeATeIbHOCTH BO3pacTa, HOPM M IpaBHII
OOIIECTBEHHOT O TIOBEIeHUs, (HOPM COIMATFHON KU3HU B IPyIIax U cOOOIIeCTBax,
B TOM YHCJI€ CYIIECTBYIOIIUX B BUPTYaJIbHOM MPOCTPAHCTBE.

METAHNPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE pe3yJbTaThl OCBOEHHUS NIPOrpaMMbl 1O HH(OpPMaTHKE
OTpakalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSAMU  —
IT03HABATEIBbHBIMHA, KOMMYHUKATUBHBIMU, PETYJIATHBHBIMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3zoBble JJornyecKkue NecTBUA:

yMEHUE ONpEeNeNaTh TMOHATHS, cO3/laBaTh OOOOIIEHHs, YCTaHABIUBAThH
aHaJIOTUH, KJIaCCU(UIIMPOBATH, CAMOCTOATEIILHO BEHIOMPATh OCHOBAHUS U KPUTEPUH
JUIs KiIaccu(UKallMU, YCTaHABIUBATh MPUYUHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKHUE PACCYXKJICHHUS, JIeJIaTh YMO3aKII0ueHUs (MHIYKTUBHBIC, 1€TYKTHUBHbIE
Y TI0 aHAJIOTHH) U BBIBO/IBI;

yMEHUE CO3/1aBaTh, IPUMEHATh U MPEe0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOJICTTU
U CXEMBI JIJIs pellieHns Y4eOHBIX U MTO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelIeHHs yueOHOW 3ahauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BbIOMpATh HaubOojee MOAXOASANIUN C ydEToM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBaTe/ibCKie AeiicCTBUS:

dbopmMynupoBaTh BOMPOCH, (PUKCUPYIOIMIKE pPa3phiB MEXIY pealbHBIM U
KeIaTeIbHBIM COCTOSTHUEM CUTYaAIlUH, 00BEKTa, ¥ CAMOCTOSITEILHO YCTaHABINBATh
UCKOMOE U JaHHOE;

OILICHMBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh MHPOPMAIIHIO, TOTYYECHHYIO B
XOJI€ UCCIIEIOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JIajIbHEHIIIee pa3BUTHE MPOIIECCOB, COOBITHI 1 UX
NOCJIEICTBUSl B AaHAJIOTUYHBIX WJIHM CXOAHBIX CHUTYallMsIX, a TakKK€ BbIJIBHUIATh
MPENONIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pab6ora ¢ undgopmanmei:

BBISBJIATh JeUIUT HHPOpPMAIUMU, TAHHBIX, HEOOXOIWMBIX HJisi pEHICHUS
IMOCTaBJICHHOM 3a/a4H;

OPUMEHATh PA3JIUYHBIE METOMbI, HMHCTPYMEHThI W 3alpOChl MPU IOUCKE H
orOope wH(MOpPMAIMU WIM JAHHBIX U3 HCTOYHHKOB C YUYETOM MPEIOKEHHOM
y4eOHOM 3a71a4M 1 3aJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAJTU3UPOBATh, CHUCTEMATU3HPOBATh U HHTEPIPETHUPOBATH
nHOOPMAITNIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

CaMOCTOSAITEILHO  BBIOMpATh  ONTUMAaNbHYIO  GOpMYy  MPEACTABICHHUS
uHQOpPMAIIMM W WUTIOCTPUPOBATH pENIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpaduKoil 1 IX KOMOWHAIUSIMU;

OLICHUBAaTh HAAEKHOCTh HWH(MOpPMalMK MO KPUTEPHUSIM, MPEIJI0KEHHBIM
yUUTENEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ ()EeKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATh MH(HOPMAIIHIO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



Oo0wenue:

COTIOCTABJISITh CBOM CYXJICHUS C CYXKJICHHSIMU JAPYTHMX YYACTHUKOB JTUAJIOTA,
OOHapyXUBATh PAa3TMUUE U CXOJCTBO MO3UIUN;

MyOJIMYHO TIPEACTABISATh PE3YJbTaThl BBHIITOIHEHHOTO OMbITA (IKCIIEPUMEHTA,
HCCIeIOBaHUs, TIPOCKTA);

CaMOCTOSITEJIbHO BbIOMpaTh ¢GopMaT BBICTYIUICHUST C Y4€TOM 3ajau
MIPE3CHTAIIMU U OCOOCHHOCTEW ayJIUTOPUU U B COOTBETCTBHUU C HUM COCTaBIISITh
YCTHBIE U MTUCbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYATHHOU
paboThl MpPU PEIICHUH KOHKPETHOM NpOoOJeMbl, B TOM YHCJI€ TpPH CO3JaHUU
UH()OPMALIMOHHOTO MPOYKTA;

NPUHUMATH 11€JIb COBMECTHOM HH(MOPMAIIMOHHOW JEATEeIbHOCTU IO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu uWHOOPMALUK, KOJJICKTUBHO CTPOUTH
JEeHUCTBHS 1O €€ JIOCTMIKEHUIO: PACIPENIeNIATh POJIM, JOTOBAPUBATHCS, 0OCYKIATh
IPOIIECC U PE3yJIbTAT COBMECTHOU PabOTHI;

BBITIOJIHSITh CBOKO 4acTh paboThl ¢ wHGOpManuer winm WHOOPMAIMOHHBIM
MPOJIYKTOM, JOCTUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBJICHUIO H
KOOPJIMHUPYS CBOM JICHCTBUS C IPYTUMH WICHAMU KOMAaH/IbI;

OIICHUBATh Kaue€CTBO CBOET0 BKJIaJIa B OOIIMI MHPOPMAITMOHHBIA TTPOIYKT IO
KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBAaTh pE3yJIbTaThl C HCXOAHOW 3adadyeil W BKIAJM KaXKIOTO YJIEHA
KOMaHIbl B JOCTI)KEHHE PE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
IPOSIBISATH TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEPE]T TPYIIION.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyalUsAX NpoOsieMbl, TpeOyromiue
peleHus;

OpPUEHTHPOBAThCA B PA3JIUYHBIX IMOAXOJAaX K MPUHATUIO PEIICHUN
(MHAVMBUYaTbHOE IPUHATHE PEUICHUN, IPUHATHE PEIICHUI B TPYIIIIE);

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM pPEHICHUs 3aJauyd (WM €ro 4acTh),
BBIOMpATh CIOCO0 pEIICHHS YYeOHOH 3aa4yu ¢ yIETOM HMEIOIIUXCS PECypCcoOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBATh TMpeJJiaraéMble  BapHUaHTHI
pELICHUH;

COCTaBJATh IUIAH ACHUCTBHM (TUIaH pealu3alvi HAMEUEHHOro alropuTMa
pelIeHus ), KOpPEKTUPOBAThH MPEITI0KEHHBIN AITOPUTM C YYETOM MOJTYUEHUSI HOBBIX
3HaHUN 00 U3y4aeMOM OOBEKTE;

Jenatb BBIOOpP B YCIOBHSX TPOTHBOPEUYMBON uWHGpOpMaruu U OpaTh
OTBETCTBEHHOCTbH 32 PEILICHHE.

CaMokOHTPOJIb (peduiekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMU U PedICKCUH;



JIaBaTh OLICHKY CUTYalluu U Ipejiarath jiaH €€ nU3MEHEHUS;

YUUTBHIBATh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
Ipy penieHud y4eOHOM 3ajaud, aJanTUpOBaTh pEHIEHHWE K MEHSIOUUMCS
00CTOSITENNLCTBAM;

OOBSACHATh  NPUYMHBI  JOCTHKEHHUA  (HEIOCTHXKEHHS)  Pe3yIbTaToOB
MH(OPMAIMOHHON JI€SITEIbHOCTH, JaBaTh OLUEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOJUTh NO3UTUBHOE B IPOU3OLLIE/IICH CUTyalluu;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIIMXCSA CUTyal[ul, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBUSIM.

IMOIHMOHAIbHBI MHTEJIEKT:

CTaBUThH ce0sl Ha MECTO JIPYroro 4eyioBeKa, MOHUMAaTh MOTUBBI U HaMEPEeHUs
JPyroro.

IIpunsiTHE ceOst M APYrUX:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaXKE€ B YCIOBHIX
OTKPBITOT'O JIOCTYMA K JIIOObIM 00bEMaM HH(POPMAIIHH.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 7 kjacce y oOydaromierocs 0yayT chopMupOBaHbI
CJIEIYIOIINE YMEHHUS:

MOSICHATH Ha IPUMEPAX CMBICII MOHATUHN «MHGbOpMAIH», «MH(OPMAIIIOHHBIN
nporecc», «o0pabotka uHOpManuu», «XpaHeHue HHGOpMALMKUY, «Iepeaada
uHOpMaLUHY;

KOAMPOBATh M JEKOAMPOBATH COOOIIEHMS IO 3aJlaHHBIM TpaBUJIAM,
JEMOHCTPUPOBATH MIOHUMAHKUE OCHOBHBIX MPHUHIIMIIOB KOJUPOBAHUS WH(MOPMAIIH
pa3IMYHON IPUPOJIBI (TEKCTOBOM, rpad)uuecKou, ayuo);

CpPaBHUBATh JUIMHBI COOOINECHM, 3aMMCAHHBIX B Pa3IMYHBIX an(aBUTaX,
OTEepUPOBATh €IMHUIIAMH H3MEpPEHUs WH(OOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepenayu JaHHbIX;

OIICHMBATh W CPAaBHUBATH pPa3MEpPhl TEKCTOBBIX, T'PAPUUYECKUX, 3BYKOBBIX
¢aiinoB u Buneohanos;

NPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHUS W Tepefaqu
nH(pOpMAIH, CPABHUBATH UX KOJUYECTBEHHBIE XapaKTePUCTUKU;

BBIJICTISAITh OCHOBHBIC JTalbl B MCTOPUU M TMOHUMATh TCHIICHIIUU PA3BUTHS
KOMITBIOTEPOB 1 TTPOTPAMMHOTO 00ECTICYCHUS;

MOJTy4aTh M UCIOJIH30BATh HHPOPMAIIUIO O XapaKTEPUCTUKAX MEPCOHATHHOTO
KOMITBIOTEpAa W €ro OCHOBHBIX dJeMeHTax (IMpoleccop, OnepaTUBHAS IaMsTh,
JIOJITOBPEMEHHAS MMaMsITh, YCTPOWCTBA BBOIA-BBIBO/IA);

COOTHOCHTH XapaKTEPUCTUKH KOMITBIOTEpA C 3a/JadyaMi, PEIIaeMBIMH C €TO
MTOMOIIBIO;

OpPUEHTHPOBATHCA B HMEPAPXUYECKOU CTPYKType (HaloBOl CHUCTEMBI
(3amuchiBaTh mosiHOEe uMsA (aitna (karanora), myTh K (aitny (karaiory) mo



UMEIOIIEMYCSl OMHMCAHUI0 (aIOBOM CTPYKTYPHl HEKOTOPOTO HH(OPMAIIMOHHOTO
HOCHUTEJS);

pabotath ¢ (aiijoBOM CHCTEMON MEPCOHAIBHOTO KOMIIBIOTEpPA C
UCIIOJIb30BaHUEM Tpaduueckoro uHTepgeiica, a UIMEHHO: CO3[1aBaTh, KOIKUPOBATh,
nepeMeniaTh, MePEUMEHOBBIBATh, yIAISITh W apXWBHPOBATh (ailibl U KaTajorw,
MCTIOJB30BaTh AHTUBHUPYCHYIO TPOTpaMMYy;

NPECTAaBIATh PE3yJIbTaThl CBOCH NEATEILHOCTH B BHJIE CTPYKTYPHUPOBAHHBIX
WLUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEAUMHBIX TIPE3CHTALINN;

uckatb uHpopmaiuio B luTepuere (B TOM 4ucIie, MO KIIOYEBBIM CIOBaM, IO
N300pakeHNI0), KPUTUYECKH OTHOCUTHCS K HaWIEHHOW MHQPOpPMAIH, OCO3HABAs
OMACHOCTh JUISl JIMYHOCTM M OOIIeCTBAa pPACHPOCTPAHEHHS] BPEIOHOCHOM
uH(GOpPMAIIMH, B TOM YHUCJI€ SKCTPEMUCTCKOTO M TEPPOPUCTHUECKOTO XapaKkTepa;

NOHUMATh CTPYKTYPY aJApecoB BeO-pecypcoB;

UCTIOJIh30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIINH;

coOmoaTh TpeOboBaHUsS O€30MaCHOW SKCIUTyaTalldd TEXHUYECKUX CPEJICTB
MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHA, COOJIIO/IaTh CETEBOM
ATHKET, 0a30BbIe HOPMBI WHGOPMAIMOHHON OJTHKM W TMpaBa Opu padore C
NPUIIOKEHUSIMU Ha JIIOOBIX YCTpoiicTBax M B MHTEepHETE, BHIOMpaTh OE30MacHbIC
CTpaTeTUy TIOBEJICHUS B CETH,

NPUMEHSATh METOABl MPO(UIAKTUKA HETATUBHOTO BIHMSHHUS  CPEICTB
MH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTU Ha 3J0POBbE MOJIb30BATEIIS.

K xonmy oOydenuss B 8 kiacce y oOyuaromierocss 0yayT chopMuUpOBaHBI
CIICAYIOIINE YMCHUS

MOSICHATH HAa MPUMEPaX Pa3IUUUs MEXAY TO3UIIMOHHBIMHU U HETTO3UIIMOHHBIMHU
CHCTEMaMH CYUCJICHUS;

3amuchiBaTh U CpaBHUBATh Iienblie uuciaa oT 0 go 1024 B pa3mdyHBIX
MO3UIMOHHBIX CHUCTEMax CYHUCICHHUS (C ocHOBaHMsIMU 2, 8, 16), BBINOJHSITH
apudMeTHICCKHEe ONIepalliy HaJl HUMU;

PacKpbhIBaTh CMBICT TIOHSATUM «BBICKA3BIBAHUEY», <«JIOTHUYECKAS OIEpaIusy,
«JIOTUYECKOE BBHIPAKCHUEY;

3allMChIBaTh JIOTUYECKHUE BBIPAKEHUS C HCMOJb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIMU W OTPHIIAHUS, ONPEISTIATh HCTUHHOCTH JOTHYECKUX BBIPaKCHUH,
€CJIM U3BECTHBI 3HAYCHUS MCTUHHOCTH BXOJSIIMX B HErO MEPEMEHHBIX, CTPOUTH
TaOIUITBI HCTUHHOCTH TSI JIOTHYCCKHUX BBIPAKCHHI;

PACKpBIBaTh CMBICH TOHSITHH «HUCIOIHHUTEBY, «aJITOPUTM», IIPOTrpaMMa,
MMOHUMAsI Pa3HHIy MEXIY YIOTpeOIeHUEM dTUX TEPMUHOB B OOBIJICHHOW peUH U B
uH(pOpMaTHKE;

OTHMCBHIBAThH AJITOPUTM PEIICHUS 3a1a9H PA3JIMIHBIMHA CIIOCOOaMHU, B TOM YHCIIC
B BHJIE OJIOK-CXEMBI,

COCTaBJISITh, BHITIOJIIHATH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIC aJlTOPUTMBI
C UCIIOJIb30BAHUEM BETBJICHUM W ITUKJIOB JIJIS1 YIIPABIICHHUS UCIIOJIHUTCIISIMU, TAKHMH
kak Pobot, Uepenamka, YUepTéXHUK;



WCIOJIb30BaTh KOHCTAHThI U TEPEMEHHBIC PA3JIUYHBIX THUIIOB (YHMCIIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COJEPKAIIUE UX BBIPAXKEHUS, UCTIOJIb30BaTh
onepaTop MPUCBAUBAHUSI;

WCIIOJIB30BaTh MPHU pa3paboTKe MPOrpaMM JIOTUUECKUE 3HAUCHUS, ONlepallii U
BBIpaXKEHUS C HUMU;

aHAJTM3UPOBATH MPEJJIOKEHHBIC aJITOPUTMBI, B TOM YHCJI€ OMPEACISITh, KaKue
pe3yAbTaThl BO3MOKHBI MTPU 33ITAHHOM MHOECTBE UCXOIHBIX 3HAUCHUH;

co3aBaTh W OTJQXHUBaTh MpPOrpaMMbl HAa  OJHOM M3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonbHbIi
Anroput™MuuecKui SI3bIK), peanu3yrolue HECIOXKHbIE aJIrOpPUTMbI 00pabOTKHU
YUCJIOBBIX JAHHBIX C HCMOJB30BAaHWEM IIMKJIOB W BETBJICHHUM, B TOM 4YHUCIE
peanusyonire NpoBepKy AEIUMOCTH OJHOTO IeJIOr0 Yucja Ha Apyroe, MpoBEepKY
HATYpaJIbHOTO YKCJIa HAa IPOCTOTY, BbIJIeNIEHUS [P U3 HATYPAIBLHOTO YHUCIIA.

K xonmy oOydenuss B 9 kjacce y oOydaromierocs 0yayT chopMuUpOBaHbI
CIICAYIOIINE YMCHUS:

pa3OuBaTh 3a/Jlaud Ha T0J3a/Ja4M, COCTaBJISITh, BBIMIOJHITH BPYYHYHO U Ha
KOMITHIOTEPE HECJIOKHBIE JITOPUTMBI C HCIOJIb30BAHUEM BETBJICHUMU, ITUKIOB U
BCIIOMOTaTEIbHBIX QJITOPUTMOB JJIsI YNPABJICHUS MCIOJHUTEIIAMH, TaKUMU KakK
Po6ot, Uepenamika, UepTéxxHUK;

COCTaBIIATh M OTJAXUBATh MPOTPAMMBI, PEATU3YIOIIHNE THIIOBBIE aTOPUTMBI
00pabOTKH YHUCJIOBBIX TOCIEAOBATEIILHOCTE WJIM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (MIOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJTMYECTBA 3JIEMEHTOB C
3aJJaHHBIMH CBOMCTBaMM) Ha OJJHOM U3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonpHbIN AnroputMudeckuit SI3bIK);

PaCKpBIBaTh CMBICI TOHITHH «MOJIEINbY, «MOJICIMPOBAHKEY, ONIPEACIATH BUIBI
MoJieNiel, OIIEHMBATh aJ€KBATHOCTb MOJEIN MOJAEIUPYEMOMY OOBEKTY U ILEIsM
MOJIETTUPOBAHMS;

UCIIONIb30BaTh Tpadbl M ACPEBbS IS MOAEITUPOBAHMS CHUCTEM CETEBOM H
HUepapXUueCcKoil CTPYKTYphl, HAXOJIUTh KpaTYalIuil myTh B rpade;

BBIOMpATH CIOCOO MPEACTaBICHUS JaHHBIX B COOTBETCTBUM C MOCTABICHHOMN
3amauedt  (TaOnMIbl, CXeMbl, TpaQuKd, AUarpaMMbl) C  HCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIONIb30BaTh  AJCKTPOHHBIE TaONMIBI Uit 00pabOTKHM, aHajmm3a |
BU3YyalIU3aIMK YUCIOBBIX JAHHBIX, B TOM YHCIIE C BBIICIICHUEM JUana30Ha TaOIUIIbI
U yHOpsAJI0YMBaHUEM (COPTUPOBKOI) €r0 JIIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B AJEKTPOHHBIX TabnuIax (GopMybl i pacyETOB ¢
MCIIOJIb30BAaHUEM BCTPOCHHBIX apuPMETHYeCKUX GYHKIUNA (CYMMHUPOBAHHE W
MoICUET 3HAYCHUH, OTBEUAIOIINX 33aJJaHHOMY YCIIOBUIO, CPeTHEE apu(hMETHIECKOE,
MOMCK MaKCUMaJIbHOT'O U MUHUMAJIbHOT'O 3HAY€HUS ), a0COTIOTHOM, OTHOCUTEIbHOM,
CMEIIaHHOM aJipecalnu;

WCIIOJIb30BaTh AJEKTPOHHBIE TAOJNMIIBl JJI YHUCICHHOTO MOJCIMPOBAHUS B
MPOCTBHIX 33/1auax U3 pa3HbIX MPEIMETHBIX 00JIacTel;



UCIIONB30BaTh ~ COBPEMEHHBIE  WHTEPHET-CEPBHCH (B TOM  4HCTE
KOMMYHHUKAIIHOHHBIE ~CEPBUCHI, OOJIaYyHBbIC XpAaHWIMINA JaHHBIX, OHJIAWH-
porpaMmbl (TEKCTOBbIE M TpaUUECKUEe pPENaKTOpbl, Cpelbl pa3pabOTKu)) B
yueOHOW U TIOBCETHEBHOM JIEATEIBHOCTH;

NPUBOANTH TPUMEPHl HCIONB30BAHUS T'€OMH(OPMAIMOHHBIX CEPBHCOB,
CEpBHUCOB TOCYIApCTBEHHBIX YCIYT, 0Opa3oBaTeNbHBIX cepBUCOB lHTepHEeTa B
y4eOHOH U IOBCEIHEBHOU JESATEIbHOCTH;

MCTIOJIh30BaTh Pa3IMUHbIC CPEJICTBA 3AIIUTHI OT BPEJIOHOCHOTO MPOTPAMMHOTO
obecreyeHus, 3aliIaTh IepCOHATbHYI0 HH(POPMAIIUIO OT HECAaHKITMOHUPOBAHHOTO
JOCTYTIa ¥ €ro MOCJEICTBUH (pa3riameHus, MOAMEHBI, yTPaThl JaHHBIX) C YUETOM
OCHOBHBIX  TEXHOJOTMYECKHX W  COLHUAIBHO-TICUXOJOTHYECKUX  ACIEKTOB
UCTIONB30BaHusl ceTu MHTepHeT (ceTeBass aHOHMMHOCTh, HH(POBOMA clef,
ayTEeHTHYHOCTh CyOBEKTOB U PECYPCOB, OMTACHOCTh BPEAOHOCHOTO KOAA);

pacro3HaBaTh MOMBITKU U MPEAYIPEKIATh BOBICUCHUE CE0ST U OKPYKAIOIIUX
B JICCTPYKTHBHBIE ¥ KPUMHUHAIbHBIE (OPMBI CETEBOW AKTHMBHOCTH (B TOM YHCIIE
KUOepOyIUTUHT, (PUIITHHT).
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OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nesn 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
11 Cucrembl CUUCICHUS 6 1 bubmorexa HOK
https://m.edsoo.ru/7f418516
1.2 DNIeMEHTHl MaTEMaTUYECKON JIOTUKH 6 1 bubmorexa IOK
https://m.edsoo.ru/7f418516
Hroro mo pazgeny 12
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHue
21 HcnonHuTenu u anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIUU https://m.edso0.ru/7f418516
bu6mmoreka [IOK
2.2 | 9
SHIK POTPAMMHPOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HAHS GITOPITMOB https://m.edsoo.ru/7f418516
Hroro mo pazgeny 21
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€30M1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
19 Pa6ora B nnopmanroHHOM 3 bubnuoreka [IOK
' MPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
bu6mmoreka [IOK
2.1 M 8 1
OACIIVPOBALIE KAK METOI MOSHAHIA https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MPpOrpaMMHUpOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1
SpADOTRA ATTOPIIMOB 1 TPOTPAVM https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
3.2 % 2
fipasJIerye https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
bubmuoreka [JOK
4.1 3 0 10
HCHIPOHHRLC TEOHTIH https://m.edsoo.ru/7f41a7d0
4. WHupopmaMoHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK
' COBPEMEHHOM 0O0I11eCTBE https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 11



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




MNPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon N o
IIpoBepsiemble npeaAMeTHbIE Pe3yJabTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOil
[POBEPIHEMOTO NporpaMmMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
1 ITo reme «IludpoBas rpaMOTHOCTHY
[losicHaTe Ha mnpuMepax CMbICA MOHATUN «uHOpMaUsy, «UHOOPMALMOHHBIN
11 nporieccy, «o0OpadoTka uHpopManum», «XpaHeHHe HHPOPMaLUKNY, «IIepeaaya
nHdopmManumn»
12 [TpuBOIUTE IPEMEPBI COBPEMEHHBIX YCTPOWCTB XPAHEHUS U Tiepeiaud HHPOPMAITUH,
' CpaBHHMBATh MX KOJIMYCCTBCHHBIE XapaKTCPUCTUKN
[TonygaTs W WCHOB30BaTh HMHMDOPMALHMIO O XaPaKTEPUCTHKAX MEPCOHATBHOTO
1.3 KOMITHIOTEpa W €r0 OCHOBHBIX DJJIEMEHTaxX (MpoIleccop, ONEpaTUBHAS ITaMSTh,
JOJITOBPEMEHHAs IMaMsITh, yCTPOWCTBA BBOIa-BHIBOIA)
14 COOTHOCHUTH XapaKTePUCTHKU KOMITBIOTEPA C 33]]auaMH, PEIIAeMBIMH C €0 IMTOMOIIHIO
OpueHTHpOBaThCS B MEpapXUUECKOW CTPYKType (hailioBOi cucTeMBbl (3alHCHIBATH
15 noJsiHoe uMs aiina (karanora), myTh K (aiiny (kaTanory) o UMeIeMycsi ONHUCAHUIO
(aitnoBoi CTPYKTYpbl HEKOTOPOTO UHPOPMAITMOHHOTO HOCUTES)
PaboTate ¢ (aitioBoii cucTeMOl MEPCOHAIBHOTO KOMIIBIOTEpPA C HCIIOIh30BAHUEM
16 rpaguIecKoro uHTepderica: CO3/1aBaTh (KoTIMpoBaTH, repeMeriarh,
' MeperMEHOBBIBaTh, YAANATh U ApXUBHPOBATh (pailibl M KaTaJlOTH, HCIOJB30BaTh
AHTUBUPYCHYIO [IPOTPaMMYy)
Uckate undopmanuio B MHTepHeTe (B TOM YHCIE IO KJIIOYEBBIM CJIOBaM, IO
17 M300paXeHHI0), KPUTHUECKU OTHOCHUTHCS K HaleHHOW uHGOpMaIui, 0CO3HABATh
' OTACHOCTb ISl TMYHOCTH U 00IIeCTBA PACpOCTPaHEHUS BPEAOHOCHOM HH(pOpMaLIHH,
B TOM UYHCJI€ SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
1.8 [ToHumarth CTpyKTypy aipecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUN
CobOmomath TpeOoBaHUS 0€30MaCHOM  SKCILTyaTalldd TEXHUYECKUX CPEICTB
MH(OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUMN, COOIIOIATh CETEBOM STHKET,
1.10 0a30BbIe HOPMBI HH()OPMAITMOHHOW 3TUKHU M IIpaBa MpH padoTe C MPUIOKEHUSIMH Ha
TMoOBIX ycTpoiicTBax U B lHTepHeTe, BBIOMpATh Oe30MacHbIe CTPATEruu MOBEACHUS B
ceTu
111 [IpumensaTs  MeTtonbl  NPOMUIAKTUKA  HETATUBHOTO  BIUSHHUS  CPENICTB
' MH()OPMALMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHIA Ha 3I0POBBE MOIH30BATENS
2 ITo reme «TeopeTnueckue 0OCHOBBI HH(DOPMATUKID)
KoaupoBats 1 1ekoqupoBaTh COOOIIEHUS 10 33JaHHBIM MpaBUjIaM, IeMOHCTPUPOBATH
2.1 MMOHMMAaHKNE OCHOBHBIX MIPHUHIIAIIOB KOAUPOBAHMS MHGOPMAIIUU PA3TMYHON PUPOIBI
(TexcToBOM, rpadMuecKoOi, ayano-)




2.2

CpaBHMBATH JUTMHBI COOOIICHNUH, 3aIIMCAHHBIX B PAa3IMYHBIX ali(haBUTaX, OTIEPUPOBATH
eIMHUIIAMH U3MEpEeHust HHPOPMAIIMOHHOTO 00bEMa B CKOPOCTHU TIepeiaun JaHHBIX

2.3

OneHuBaTh U CpaBHUBATh pa3Mepbl TEKCTOBBIX, TpaduyecKuX, 3BYKOBBIX (pailiioB u
BHJICOaiiIIOB

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID

3.1

[IpencraBnsaTe pe3yabTaTbl CBOEH JCATENBHOCTH B BHUAE CTPYKTYPHUPOBAHHBIX
MJUTFOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUWHBIX ITPE3CHTALIUN

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «Teopernueckue 0CHOBBI HH(POPMATUKID)

1.1

TTosscaaTe Ha npuMEpax pa3aniunusa MEXAY NO3UIUOHHBIMHA U HETIO3UITHOHHBIMHU
CHUCTEMAaMU CUUCIICHUA

1.2

3anuceiBaTh M cpaBHUBaTh Lenble yuciaa oT 0 nmo 1024 B paznmuHbIX
MO3UILMOHHBIX CHCTEMax CUUCIEeHUs (¢ ocHOBaHMSMH 2, 8, 16), BBINOJHATH
apu(pMeTHIeCcKre ONepauy HajJl HUIMU

1.3

PaCKpBIBaTI) CMBICIT TTOHATUH «BBICKA3bIBAHUEC)», <«JIOTHYECKasd OIcpaunusi»,
JIOTUYCCKOC BBIPAKCHUC)

1.4

3anuceIBaTG  JIOTHYECKHE BBIpAXXCHUA C  HCIIOJB30BaHUEM  JU3BIOHKIHWH,
KOHBIOHKIWH U OTpULAHUSA, OMPEACTIATh HCTUHHOCTE JIOTUYCCKUX BBIp&)KCHHﬁ,
€CJIM U3BCCTHBI 3HAYCHUA NCTUHHOCTU BXOJAIINUX B HETO IIEPEMCHHBIX, CTPOUTH
Ta6J'II/II_ILI UCTUHHOCTHU AJIA JIOTHYCCKHX BBIpa)KGHI/Iﬁ

[To Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUE)

2.1

PackpbIBaTh CMBICIT TOHSATHH «HUCIIOJHUTENBY, «aJITOPUTM», «IIPOrpamMmma,
MIOHUMAs PAa3HUILY MEXY YIIOTPEOJICHHEM dTHX TEPMHHOB B OOBIIICHHON pevn U
B HH(OpMATHKE

2.2

OnuceiBaTh AJITOPHUTM PCIICHUA 3ala4u pa3JIN9YHbIMHA CHOCO6aMI/I, B TOM 4HCJIC B
BUIC OJI0K-CXEMBI

2.3

COCT&BJ’IHTL, BBITIOJIHATE BPYUYHYIO U Ha KOMIIBIOTEPC HECIIOXKHBIC aJITOPUTMBI C
HCITOJIb30BaHNEM BETBJICHUH U HUKIJIOB JIA YIIPABJICHUSA UCIIOJIHUTCIISIMU

2.4

Hcnonp30oBaTh KOHCTaHThl W IEPEMEHHBbIE PA3IMYHBIX THUIOB (YHUCIIOBBIX,
JOTMYECKHX, CHMBOJIBHBIX), & TAK)KE COJEpIKAIMe UX BBIPAXKEHMS, HCIIOJIb30BaTh
OTIEpaTOp MPUCBANBAHUS

2.5

Hcnonp3oBaTh Ipu pa3pa60TI<e nporpamMm JIOTHYCCKHUEC 3HAYUCHUA, OIICpAllUA U
BBIPAKCHHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTB MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIPCACIIATH, KAKUC
PE3YyIbTAaThl BO3MOKHEI ITPU 3aJaHHOM MHOKCCTBC UCXOJHBIX 3HAYEHHUH

2.7

CoznaBaTh U OTIAXKHUBATh IPOTPAMMBbI Ha OJTHOM U3 S3BIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Ilackams, Java, C#, IllkonbHblli AJTOpUTMHUYECKHE SI3BIK),

PCAIN3YIOIMHUEC HCCIIOKHBIC aAJITOPUTMBI O6pa6OTKI/I YUCJIOBBIX JaHHBIX C




HCIIOJIb30BAHUEM LIUKJIOB U BETBJICHUH, B TOM YHUCIIE PEAIU3YIOIIKUE IIPOBEPKY
JEJIMMOCTH OJTHOTO ILIEJIOTO YKCJIa Ha APYroe, IPOBEPKY HATYPAIBLHOIO YUCIIA Ha
MPOCTOTY, BBIACIEHUS (P U3 HATYPAIBHOTO YUCIIa

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMEeTHbIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMmsbl OCHOBHOI'O o0mero 06p330BaHI/IH

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBath  COBpEMEHHbIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHMKAI[MOHHbIE CEPBUCHI, OOJIayHble XpaHWIMILA JaHHBIX, OHJIAMH-
MporpaMMbl (TEKCTOBblE M TpaUUecKHe pPEeIaKTOpbl, Cpelbl pa3pabOTKH) B
y4eOHOM U MOBCETHEBHOM 1€ATEIbHOCTH

1.2

[IpuBoauTe, mHpHUMEpPHl HCMOJIB30BAHHUS TEOMH(MOPMAIMOHHBIX  CEPBHCOB,
CEpBHCOB I'OCYIAapCTBEHHBIX YCIYI, 00pa3oBareibHbIX cepBucOB HTepHeTa B
y4eOHOM U MOBCETHEBHOM 1€ATEIHHOCTH

1.3

Hcnons30Bath pa3audHble CPEACTBA 3aIUTHI OT BPEIOHOCHOTO MPOTPAMMHOTO
obecrieueHusI, 3aIHIIATh MIEPCOHAIIBHYIO nHpopmaImio oT
HECaHKIIMOHUPOBAHHOTO JOCTYIA U €ro MOCIeICTBUMN (pa3rialieHus], IO MEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX M COLMAIBHO-
MICUXOJIOTHYECKUX AacClEeKTOB HCIOJIb30BaHUsI ceTu MHTepHer (cereBas
QHOHMMHOCTb, UU(POBON cliell, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB,
OTIACHOCTh BPEIOHOCHOTO KOJIa)

1.4

Pacrnio3HaBaTh MOMBITKK U MPEIYNPEXkIaTh BOBICUCHUE CeOS U OKPYXKAIOIIUX B
JECTPYKTUBHBIC U KPUMHUHAJIbHBIE (POPMBI CETEBOH aKTMBHOCTU (B TOM YHCJIC
KnuOepOy UTMHT, (PHUIIIHIHT)

[To reme «Teopetnueckue 0OCHOBBI HH(POPMATUKID)

2.1

P ACKPbIBATb CMBICJI MMOHATUN «MOACIb», «MOACINPOBAHUEY, OIIPCACIIATE BU/bI
MO,Z[CJ'IGfI, OLCHUBAThb aJICKBATHOCTb MOJCIN MOACIUPYEMOMY O6’BCKTy Hu nejrsm
MOACIIMPOBAHUS

2.2

Hcnonb3oBate rpadsl U JepeBbs UIsi MOJCIMPOBAHUS CHCTEM CETEBOU H
UEPAPXUYECKOM CTPYKTYpPBI, HAXOAUTH KpaT4yalliuiil myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMUPOBAHHUE)

3.1

Pa30uBath 3alauu Ha IoA3ajavd, COCTABJIATBH, BBLIIIOJIHATH BPYUHYHO W Ha
KOMITIBIOTECPE HECJIOKHBIC AJITOPUTMBI C UCIIOJIB30BAHUCM BeTBJ'IeHHfI, OUKJIOB U
BCIIOMOT'aTCJIbHBIX aJITOPUTMOB IJId YIIPABJICHUS UCITIOJITHUTCIIAMU

3.2

CocTaBiaATh M OTJIAXKHMBATh NPOrPaMMBbl, PEATHU3YIOIIME THUIIOBBIE ANTOPUTMBI
00pabOTKM YHCIOBBIX TMOCIEAOBATEIHLHOCTEH WU OJHOMEPHBIX YHCIOBBIX
MAacCHUBOB (IOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBI UJTU KOJTMYECTBA SJIEMEHTOB
C 3aJlaHHBIMH CBOMCTBaMH) Ha OJIHOM M3 SI3bIKOB IporpammupoBanus (Python,
C++, [lackans, Java, C#, IlIkonbHbIi AnropuTMudecKuii SI3bIk)

IIo Teme «I/IH(I)OpMaI_[I/IOHHBIC TCXHOJIOTHUH




4.1

Bribupars crnoco0 mpeAcTaBieHUs NAHHBIX B COOTBETCTBUU C TOCTABICHHOM
3agaueil  (TaOnuubl, cxeMmbl, rpaduku, aUarpaMMbl) C HCHOJIB30BAHUEM
COOTBETCTBYIOIMX ITPOTPAMMHBIX CPEICTB 00pAaOOTKU JaHHBIX

4.2

Hcnonb30Bath 3MEKTPOHHbBIE TAOMUIIBI 7151 00pab0TKH, aHAIN3a M BU3YaJIH3alH
YHCIOBBIX JAaHHBIX, B TOM WYHCJIE C BBLICICHHEM JWana3oHa TaOJIUIbl |
YHOPSAI0YMBAHUEM (COPTUPOBKOM) €TI0 JIIEMEHTOB

4.3

Co31aBaTh M MPUMEHSATH B AJIEKTPOHHBIX TaOMUIax (GopMynsl st pacyéToB ¢
UCTIOJIb30BAaHUEM BCTPOCHHBIX apru(MeTHUeCKHX (YHKIUH (CyMMHUpPOBaHHE WU
noACuYéT  3HAYEHUW,  OTBEYAIONIMX  3a/JaHHOMY  YCJIIOBHUIO,  CpE/IHEE
apI/I(i)MeTI/ILIeCKOG, IIOUCK MAKCUMAJIBHOTO nu MHUHHUMAJIBHOT'O 3Haqu1/1$1),
a0COJIIOTHON, OTHOCUTENILHOM, CMEIIAaHHOW aJipecariii

4.4

Hcnonb3oBaTh 3yIEKTPOHHBIE TAaONUIBI JUISI YUCIEHHOTO MOJEIUPOBAHUS B
MPOCTHIX 3ajjauax U3 pa3HbIX NMPEAMETHBIX oOnacTen




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUS

1

Hudposas rpaMOTHOCTH

1.1

KomnbroTep — yHuBepCcanbHOE BHIYUCIUTEIBHOE YCTPOHUCTBO, paboTarolee 1o
nporpaMMe. TUIlbl KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI, CYNEPKOMIIBIOTEPhl. MoOuIbpHbBIE ycTpoicTBa. TexHuka
0€30MacHOCTH | TpaBHIia pabOThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpAa M WX HazHadeHue. Ilporeccop.
OnepatuBHas W JOJITOBpEMEHHasl MaMsATh. YCTPOWCTBAa BBOJA M BBIBOJA.
CeHcopHBII  BBOJ,  JaTyuku  MOOWJIBHBIX  YCTPOWMCTB,  CpeACTBa
OMOMeTpHUYECKOl ayTeHTU(PUKALINH

1.3

Hcropus pa3BuTHS KOMIIBIOTEPOB U IporpaMMHOro obecneueHus. [lokonenus
KOMIbIOTEpOB.  COBpEMEHHBIE  TEHICHIMU  PA3BUTHS  KOMIIBIOTEPOB.
CynepKoMIbIOTEPHI. [TapannensHbIe BBIYMCIIEHHS. ITepconanbHbII
koMmmbroTep. [lpomeccop M ero xapakTepucTUKH (TakToBash 4acToTa,
paspsanHocTh). OnepatuBHas MaMsTh. [J[oJroBpeMeHHasi maMsaTh. Y CTpOMCTBa
BBOJa M BbIBOJa. OOBEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMSATh
KOMIIbIOTEpA, KECTKUI IUCK W TBEPAOTEIbHBIM HAKONMTENb, MOCTOSHHAA
naMsATh cMapT(oHa) U CKOPOCTh AOCTYNA IS pa3INYHBIX BUIOB HOCHUTEIEH

1.4

[Iporpammuoe obecrieueHne KommbloTepa. [IpukiamgHoe mporpamMMHOE
obecrieuenne. CucremHoe  mporpamMMmHOe — oOecredeHue.  CHCTEMBI
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamm U JaHHBIX. becriatHeie u
yCJIOBHO-0OectuiaTHbIe mporpammbl. CBOOOIHOE IIPOTrpaMMHOE 00ecTieYeHre

1.5

®daiinel 1 nanku (karajgoru). Tunsl daitnos. CoiicTBa daitinoB. XapakTepHbIe
pa3Mepbl GaiiyioB pa3IMYHBIX TUIOB (CTpaHHIIA TEKCTA, ICKTPOHHAS KHUTA,
(dhoTorpadusi, 3aUCh IECHHU, BUICOKIIHIL, IOTHOMETPAXHBIN (QUITHM)

1.6

[Ipunnumner nmoctpoenust (aitmoBbix cuctem. [lomHoe umsa daiina (mankw,
kartanora). [IyTe k Qaiiny (mamnke, KaTauory)

1.7

daiinoBelii  MeHemKep. Pabora ¢ (aiimaMum M mankamu (KaTajJoraMmm):
CO3/IaHWe, KOIMUPOBAHHE, IIEPEMEICHHE, IEePEUMEHOBAaHUE M YaJCHUE
(aiimoB u manok (karajgoros). Ilouck ¢aitioB cpencTBaMu OIeparioOHHOM
CHCTEMBI

1.8

ApXI/IBaI_H/IH JaHHBIX. Mcronn30Banue porpaMm-apxmuBaTopoB

1.9

KoMnbrorepHsle BUpPYCBl U JpYTH€ BpPEAOHOCHBIE IporpaMMsl. [Iporpammsl
JUIS 3aIUTBI OT BUPYCOB

1.10

OO6benuHenne kommbloTepoB B ceTh. Cerb MHTepHer. Beb-crpanuna, BeO-
caiit. CtpykTypa azapecoB BebO-pecypcoB. bpaysep. IlonckoBble cHCTEMBI.
IMonck wuHpOpPMAMUM TO KIOYEBBIM CJIOBaM M MO HM300paKEeHUIO.
JlocToBepHOCTH HH(OpMaLMH, OTydYeHHON U3 MHTepHeTa

1.11

COBpeMeHHLIe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaL[I/Iﬁ




1.12

CeteBoii 3THKET, 0a30BbIe HOPMBI MH()OPMAIIMOHHON 3TUKUM M IpaBa MpH
pabote B cetn MHTepHET. CTpareruu 6e3omacHoro noseacHus B IHTEpHETE

Teopernueckne 0CHOBBI HH)OPMATHKH

2.1

Wudopmanmst — OJHO U3 OCHOBHBIX TIOHSATHH COBPEMEHHOM HAayKH.
WNudopmanmst Kak cBeIeHHS, MpeIHA3HAYCHHBIE ISl BOCIPUSATHS YEIOBEKOM,
U uHQOpPMAIUsA Kak JaHHBIE, KOTOphIE MOTYT OBITb 00paboTaHBI
ABTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JIMCKPETHOCTh TAaHHBIX. BO3MOKXHOCTh OMHMCAaHUSI HETIPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO TUCKPETHBIX JaHHBIX. H(pOpMAIIMOHHBIE TPOIIECCHI —
IIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, IPEO0Opa30BaHUEM U Iepeaueii JaHHbIX

2.3

CumBoun. Angasut. MouHocts andasurta. PasHooOpasue sS13b1K0B U andaBUTOB.
EcrectBennble U QopmanbHbIe S3bIKU. AJ(DABUT TEKCTOB Ha PYCCKOM SI3BIKE.
JBowunbiii  andasur. KommuecTBO  BCEBO3MOXHBIX  CJIOB  (KOJIOBBIX
KOMOMHaIuil) puKCUpPOBaHHOMW JUTMHBI B ABOMYHOM ajdasuTe. [IpeobpazoBanue
moboro  andaBura K - JBOMYHOMY. KoOmMYecTBO  pazNMuHBIX  CJIOB
(uKCHpOBaHHOM IJIMHBI B al(aBUTe ONpeIeIEHHON MOIITHOCTH
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KonupoBanne cMMBOJIOB OJHOTO ajipaBuUTa C TOMOIIBIO KOJOBHIX CIIOB B
npyrom andasuTe, KOJ0Bas TabIUIA, 1EKOJUPOBAHHE

2.5

JBonunblii koxd. IIpencraBieHne MaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B
JTBOUYHOM ayipaBUTE

2.6

NudopmanrionHblii 006EM TaHHBIX. BUT — MUHUMAaTBHAS €TMHUIIA KOJTMYECTBA
nH(pOpMauK — ABOWYHBIN pa3psa. baitt, kunobaiT, merabanT, rurabanT

2.7

CkopocTh mepenavyd JaHHBIX. EJUHUIBI CKOPOCTH TIEpenayd JaHHBIX.
Hckaxxenune nabopmaruu npu rnepeaade

2.8

KoaupoBanue tekctoB. PaBHOMepHBI kK0o11. HepaBHOMepHBIH ko1, KoaupoBka
ASCIIl. Bocemubutasie komupoBku. Ilonstue o komupoBkax UNICODE.
JlekoMpoBaHKe  COOOIIEHWH C  KCIOJB30BAaHMEM PaBHOMEPHOIO U
HepaBHOMepHOTo koja. MHpopMmannmoHHbI 00BEM TeKCTa

2.9

OO6miee mpencraBiaeHue O MU(PPOBOM MPEACTABICHUH ayJHOBU3YAIbHBIX M
JpyruX HenpephiBHBIX AaHHBIX. KoaupoBanue nBera. LBeToBbie Mopenw.
Monens RGB. I'my6una koaupoBanus. [lanutpa

2.10

PactpoBoe u BekTOopHOE mpexactaBieHue u3oOpaxkeHuil. [lukcens. OreHka
UHPOPMAIMOHHOTO 00bEMa rpaduyecKuX JaHHBIX JUIS  PacTPOBOTO
H300paKCHHS
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KO,Z[I/IpOBaHI/Ie 3BYKa. Pa3p5[I[HOCTB N 4YaCTOTa AUCKPECTU3ALUU. KoanuectBo
KaHaJIOB 3allhCH. OI_ICHKa KOJIMYCCTBCHHBIX IApaMCTPOB, CBA3AHHBIX C
IMPEACTABJIICHUEM U XPaHCHUEM 3BYKOBBIX (I)aﬁHOB

WHupopmaliMoHHbIE TEXHOJIOTHH

3.1

TexcToBBIe JNOKYMEHTHI W HMX CTPYKTYpHBIE SJIEMEHTHI (CTpaHula, ad3ail,
CTpOKa, CIIOBO, CHUMBOJ)

3.2

TekcToBbIi MpPOLECCOpP — HMHCTPYMEHT CO3JaHUs, pPEJaKTUPOBAHUSA W
(dhopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue Ttekcra. CpoiictBa cumBousioB. Ilpudt. Tumsr mpudros
(pyOsieHble, ¢ 3aceykamH, MOHOWIMpUHHBIE). [lomyKMpHOE W KypCHUBHOE




Hauepranue. CBOHCTBa a03aleB: TI'paHUIB], a03alHbBI OTCTYI, HHTEpBAJ,
BbIpaBHUBaHKEe. CTHiieBoe (hopMaTHpOBaHUE

CrpykrypupoBanue HHGOpPMAIMK C TOMOIIBIO CIUCKOB W TaOJMIIL.

34 MHoroypoBHeBble cIUCKU. JloOaBieHue Ta0IMIl B TEKCTOBBIE JJOKYMEHTBI
35 BcraBka m300pakeHU B TEKCTOBBIE NOKyMEHTHI. OOTekaHue M300pakeHUi
' TEKCTOM. BKJIFOUeHHE B TEKCTOBBINA JOKYMEHT IUarpaMMm u Gopmyia
36 [TapameTprl cTpaHuipl, Hymepanus crTpaHull. JloOaBieHHME B JOKYMEHT
' KOJIOHTUTYJIOB, CCBLIOK
[IpoBsepka npaBonucanus. PacctanoBka nepeHocoB. 1'0710COBOM BBOJ TEKCTA.
3.7 OnTuueckoe  pacro3HaBaHUE — TEKCTa. KommberoTepHbiii  mepeBo/I.
Wcnonb3oBanue cepBrcoB cetu MHTEpHET 1u1st 00pabOTKM TEKCTa
38 3HAKOMCTBO C TpauUecKUMU penakTopamMu. PacTpoBble  pPUCYHKH.
' Hcnonws3oBanue rpadudecKux NMPUMHUTHBOB
Oneparyu peakTUpOBaHUs rpa@UIecKuX OObEKTOB, B TOM YHUCIE IU(PPOBBIX
3.9 (doTorpadmii: m3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTPaKEHHE, pabdoTa C
' oOnactsMu (BbLIENIEHHE, KOIMPOBAHUE, 3aJMBKA I[BETOM), KOPPEKIMS IBETa,
SPKOCTH ¥ KOHTPACTHOCTH
Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
3.10 CpEICTBAaMHU TEKCTOBOTO IMPOIecCOpa UM APYrUX Mporpamm (MPUII0KEHUM).
Jlo6aBiieHHE BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [ToaroroBka MmynbTUMEUIHBIX TIpe3eHTanmii. Craiin. JloOaBneHue Ha ciaiia
' TeKCTa 1 n300paxeHnii. PaboTa ¢ HECKOJILKUMU ClTaliIlaMu
3.12 JloGaBiienre Ha claii ayTMoBU3yalbHBIX JaHHBIX. AHUMaIs. [ umepcchuIkn
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopernueckrie 0CHOBBI HHQOPMATHKH
Heno3uinmonnele ¥  MNO3UIMOHHBIE CHUCTEMBl CUUCIEHHUA. AJQaBuT.
1.1 OcHoBanue. Pa3Bépuyras ¢opma 3anucu umcna. IlepeBox B aecATHUHYIO
CUCTEMY YHCeJl, 3aIIMCAHHbBIX B IPYTUX CUCTEMaxX CUUCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JIBonuHas cucrema cuucienus. [lepeBoa nenbix uncen B mpenenax oT 0 1o
1024 B nBOMYHYIO CHCTeMY CUuCIeHUs. BocbMepruyHas cucteMa CUMCICHHUS.
13 [lepeBoa umcen W3 BOCBMEPUYHOM CHCTEMBI B JIBOMUHYIO U JECATUUHYIO
' cuctembl U oOpatHo. IllectHamarepuunas cucrema cumcieHus. IlepeBon
yucel W3 IIECTHAALATEPUYHOM CHUCTEMBI B JBOMYHYKO, BOCBMEPUUYHYIO U
JECSITUYHYIO CUCTEMBI 1 00paTHO
1.4 Apudmernueckue omnepanuu B IBOUYHON CUCTEME CUUCIICHUS
Jlornueckue BbicKa3zbiBaHUs. Jlormyeckue 3HAaY€HUsS  BBICKA3bIBAHUM.
15 DNeMEHTapHble U COCTaBHbIE BbICKa3bIBaHUs. Jlormueckue omepamuu: «u»

(KOH’LIOHKL[I/IH, JIOTHYCCKOC yMHO)KCHI/IC), «KUIN» (,Z[I/I3’LIOHKLII/I${, JJOTHYCCKOC
CJ'IO)KeHI/Ie), «HE» (HOFI/I‘{CCKOC OTpI/II_IaHI/Ie). HpI/IOpI/ITeT JJOTHYCCKUX




onepanuii. OnpeneneHre HCTUHHOCTH COCTaBHOTO BBICKA3bIBAHMS IPHU
WU3BECTHBIX 3HAYEHUSAX MHMCTUHHOCTM BXOJSIIMX B HEr0 AJIEMEHTAPHBIX
BBICKa3bIBaHUM

1.6

Jlornueckue BbIpakeHus. IlpaBwiia 3amMcCH  JIOTMYECKMX — BBIPAXKCHHU.
[NocTpoenue TabauIl HICTUHHOCTHU JIOTHYECKUX BBIPAKEHHN

Jlornueckue 3neMeHThI. 3HAKOMCTBO € JIOTHYSCKUMH OCHOBaMM KOMIIBIOTECpa

ANropuT™Mbl 1 IpOrpaMMHpPOBaHUE

2.1

[lonste anroputma. McnomHuTenu aiaroputMoB. AJITOPUTM Kak ILJIaH
YIPABJICHHS UCIIOJIHUTEIIEM

2.2

CgoiictBa anropurma. CrocoObl 3a1cH anropuT™a (CJI0BECHbIH, B BUIE OJIOK-
CXEMBI, porpamMmma)

2.3

AnropuTMHUUYecKHe KOHCTpYyKUIMH. KOHCTpyKIUs «ciepoBaHuey. JInHeHHbIH
anropuT™M. OrpaHMYEHHOCTh JIMHEWHBIX aJTOPUTMOB: HEBO3MOXHOCTh
MPEyCMOTPETh 3aBUCUMOCTb MMOCIEI0OBATEIIBHOCTH BBINOJHIEMBbIX ACHCTBUI
OT UCXOJIHBIX JAaHHBIX
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KOHCTPYKI_[I/ISI «BCTBJICHHUC) . IIOJITHAsA MW HCIIOJIHaA (I)OpMI)I. Bremonnenue u
HECBLIINIOJITHECHUEC YCIIOBUA (I/ICTI/IHHOCTI) " JJOXXHOCTH BBICK&?;BIB&HI/IH). HpOCTLIe
" COCTaBHBIC YCIIOBHA

2.5

KOHCTPYKI_[I/ISI (IMOBTOPCHHUE»: HUKIIBI C 3aJaHHBIM YHUCIIOM HOBTOpeHI/II\/’I, C
YCIIOBHUEM BEBITNIOJIHEHMA, C HepeMCHHOﬁ OUKIa

2.6

Pa3pabotka ans (GopManbHOro HCIONMHUTENS AITOPUTMA, MPUBOMSIIETO K
TpeOyeMOMy pe3ylbTaTy MpH KOHKPETHBIX MCXOJHBIX JTaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCIOJB30BAaHWEM LIMKIOB M BETBJICHHUM Ui
ympaBiaeHUs: (OpMaibHBIMU HCHOJHUTEISIMU. BbINoNHEHHE alropuTMOB
BpPYUYHYIO U Ha KoMIibloTepe. CHHTaKCHYeCcKHUe U Joruueckue omuoku. OTKazbl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkoabHbIi
Anroputmudeckuii SI3pik). CucTeMa MpOrpaMMHUPOBAHHS: PEIAKTOP TEKCTa
pOTrpaMM, TPAHCISTOP, OTIATIUK

2.8

HepeMeHHaﬂ: THUII, HUMs, 3HA4YCHHC. I_IGJ'IBIG, BCIICCTBCHHBIE U CHMBOJIBHBIC
IIEPEMCHHBIC

2.9

Omneparop mnpucBauBaHusA. ApHPMETHUECKHE BBIPAKEHUS H TOPAIOK HX
BbluncieHus. Onepanuu ¢ [edbIMH 4YHMCIaMU: LEJIOYHUCIEHHOE JeTieHHeE,
OCTaToK OT AeneHus. [IpoBepka 1e1MMOCTH OJTHOTO LIEJO0ro YKciia Ha Ipyroe

2.10

BerBnenns. CocraBHBIC YyCJIIOBUA (SaHI/ICB JJOTMYCCKHUX BBIpa)KeHI/Iﬁ Ha
HN3y4acMOM  SA3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnenue MHHUMYMa H
MakKCuMyMa H3 JBYX, TpéX u ‘ICTHpéX yucen. Penienue KBaApaTHOI'O
YpaBHCHHA, UMCHOIICTO BCIICCTBECHHBIC KOPHU
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I[I/IaJ'IOl"OBaSI OoTJIalKa TIMporpamMm: IOIIAroBO€ BBIIOJIHCHUEC, IIPOCMOTP
3HAYCHUH BCJIIMYMH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

2.12

Hukn ¢ ycnoBuem. Anroput™m EBKkiamMza Ui HaXoXKIeHHsS HauOOJIBIIErO
oOmiero jgenurtens JABYX HaTypaJbHBIX 4yHceld. Pa3z0ueHue 3amucu
HaTypaJIbHOTO YUCJIAa B TIO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIINM HJIU
paBHbIM 10, Ha OT/AETbHBIE LHUPHI




2.13

[ukn ¢ nepeMeHHON. ANrOpUTMBI IPOBEPKH JEIUMOCTH OJHOTO LIEJIO0r0 Ynciaa
Ha JpYyroe, MpOBEPKU HATYPaAJIbHOI'O YKcia Ha IPOCTOTY

2.14

O06paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHBIE.
[MocumBonbHas 00paboTka cTpok. [ToACYET YacTOTHI MOSBIEHUS CUMBOJIA B
cTpoke. Berpoennsie GyHKIMY 17151 0OpabOTKU CTPOK

2.15

Omnpenenenrne BO3MOXKHBIX PE3yJIbTaTOB PadOTHI aJropuTMa MpU 33JaHHOM
MHO’KECTBE BXOJIHBIX JAaHHBIX, ONPEACICHUE BO3MOKHBIX BXOJIHBIX JAHHBIX,
IPUBOJAIINX K JAHHOMY PE3yJbTaTy

9 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUS

1

Hudposas rpamoTHOCTH

1.1

I'mobGanbhas cerb WnTepHer. IP-ampeca y3n0B. CereBoe XpaHEHUE JaHHBIX.
Metoapl  MHIMBHIYyaTBHOTO H  KOJUIGKTUBHOTO  pa3MENICHUS  HOBOM
nHpopmarmn B TaTepHeTe. bospmve naHHbIe (MHTEPHET-TaHHBIC, B YaCTHOCTH
JAaHHBIC COIMATILHBIX CETEH)

1.2

[Tonsatue 06 wHPOpMaMOHHON O€30mMacHOCTH. YTPO3bl MHGOPMAITMOHHON
0€30macHOCTH TIpH paboTe B IMIO0ATHHOM CETH M METOBI MPOTUBOICHCTBHS
uM. [IpaBuna 6e3omacHoOi ayreHTH(DHUKAIMN. 3anUTa TMYHON HHPOPMALIUH B
cetu HMutepuer. be3zomacHeie cTpaTermu TmoOBeIeHUS B ceTH VIHTEpHET.
[IpenynpexaeHre BOBICUEHUS B JECTPYKTHUBHBIE U KPUMHUHAJIbHBIE (OPMBI
CETEeBOW aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue GopMbI)

1.3

Bungwr nestensnoctu B UHTEpHETE. THTEpHET-CEPBUCH: KOMMYHUKAIIMOHHBIE
cepBUCHI (TTOYTOBAs CITyk0a, BUIC0-KOH(PEPEHII-CBSI3b U IPYTUE), CIPABOYHbBIC
CIIyXObl (KapThl, paclUCaHHUs U JPYTHE), TOMCKOBBIC CIIYKOBI, CIy)KOBI
OOHOBIICHHS TIPOTPAMMHOTO OOECIeYeHUsT W JApyrue ciyxObl. CepBUCHI
rocyJapcTBeHHbIX yciyr. OOnauHble XxpaHwiuma JIaHHbIX. Cpencrsa
COBMECTHOM pa3pabOTKu JOKyMeHTOB (oHiaitH-oduce). I[Iporpammuoe
obecrieyeHre Kak BeO-CEPBHC: OHJIAMHOBBIE TEKCTOBBICE M TIpaduveckue
PEIaKTOPBI, CPeIbl pa3padOTKHU MPOTPaMM

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

Mogenb. 3agauu, penraeMbie ¢ TOMOIIBIO MoaenupoBaHus. Kinaccudukanuu
mojeneil. MarepuanpHbie (HATypHbIE) W WH(POPMAIMOHHBIE MOJIEIH.
HenpepsiBHbIC U muckpeTHble Mojenu. Mmutanuonasie monaenu. Urpobie
mojenu. OneHKa COOTBETCTBUS MOJIENU MOJECIUPYEMOMY OOBEKTY U IIeNsIM
MOJEIUPOBAHUSA

2.2

Tabnuunbie MOACIIN. Ta6JII/II_Ia KaK MMpeACTaBJIICHUEC OTHOICHUA

2.3

bazpr nmanHbIX. OTOOp B Talmuie CTPOK, YIOBIETBOPSIOMIMX 33JaHHOMY
YCJIOBHIO

2.4

I'pad. Bepuuna, pebpo, myrs. OpHEHTHpOBaHHBIE M HEOPUEHTHPOBAHHBIE
rpa¢sl. JlnmuHa (Bec) pebpa. BecoBast matpuna rpada. [yinHa mytu Mexay
BepinHamu rpada. [lorck ontumansHoro mytu B rpade. HauanpHas BepmmnHa




(MCTOYHMK) M KOHEYHas BepIIMHA (CTOK) B OPHEHTHPOBAHHOM Trpade.
Brruncnenue KonmuecTBa MmyTeil B HAIIPaBICHHOM allUKIMYECKOM Tpade

2.5

Hepeso. Kopens, BepmnHa (y3en), Tuct, pedpo (ayra) aepesa. BeicoTa nepesa.
Ionnepeso. Ilpumeps! wucnonb3oBaHus JaepeBbeB. [lepebop BapuaHTOB C
MIOMOIIBIO JIepeBa

2.6

[lonsatue maremMaTH4ecKOW MOJENH. 3agauyd, peniaeMble C [OMOIIBIO
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO) MOJIETUPOBAHHS. Otnnune
MaTeMaTHYeCKOM MOJeNM OT HaTypHOM MOAEIM U OT CIIOBECHOIO
(JiuTepaTypHOTO) ONUCaHUs 0ObEKTA

2.7

Oranbl KOMIBIOTEPHOTO MOJIEIMPOBAHMS: MOCTAaHOBKA 3aJayd, MOCTPOECHUE
MaTeMaTH4YeCKOW MOJENH, MporpaMMHas peaju3alus, TeCTHPOBaHUE,
MIPOBEACHUE KOMIIBIOTEPHOIO JKCIEPUMEHTa, AaHAIM3 €ro pe3ylbTaToB,
YTOYHEHHE MOJENN

ANropUTMBI ¥ IPOrPAMMHPOBAHHE

3.1

Pa30buenune 3anaun Ha nojzanaun. CocTaBieHHE aNTOPUTMOB M MPOTPaMM C
HCIIOJIb30BAHUEM BeTBJ’IeHHfI, IOUKIIOB W BCIIOMOTaTCJIbHBIX AJITOPUTMOB IJIA
YIIpaBJICHUA UCIIOJITHUTCIEM HUIIN APYTUMHA UCIIOJTHUTCIIIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. CocTaBlieHHE U
OTJIaIKa TIPOTpamMM, pEATU3YIONIUX THUIIOBbIE aJITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIOBBIX MaCCHBOB, Ha OJIHOM M3 SI3BIKOB MTPOTPAMMHUPOBAHUS
(Python, C++, Ilackams, Java, C#, IllkonbHbIii AJroputMudeckuii SI3bIK):
3aMoJHEHUE YHMCIOBOIO MAacCHBa CIy4ailHBIMU YHMCIIaMH, B COOTBETCTBUU C
(dhopmyIoit umu myTéM BBOJA YHCEN, HAX0KIEHHUE CyMMBbI 3JIEMEHTOB MacCcHBa,
JUHEHHBI TOMCK 3aJaHHOTO 3HAUYEHUS B MAacCCHUBE, MOACYET DJIEMEHTOB
MaccuBa,  YIOBJETBOPSIOUIMX  33JaHHOMY  YCJIOBHMIO,  HaXOXXJEHHUE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO) 3eMeHTa MaccuBa. COpTHpOBKa MaccuBa

3.3

O6pa60T1<a IIOTOKAa OJAaHHBIX: BBIYHCIICHHE KOJIIMYECTBA, CYMMBbI, CPEIHEIO
apI/I(bMeTI/ILIeCKOFO, MHUHHMAJIBHOT'O U MAaKCHUMAaJIbHOI'O 3HAYCHHA 3JICMCHTOB
IMOCJICA0BATCIIBHOCTH, YAOBJICTBOPAIOIINX 3aIaHHOMY YCIIOBHIO

3.4

VYupasnenue. Curnan. O6parHas cBs3b. [lonmydeHre CUTHAIOB OT ITU(POBBIX
JNAaTYUKOB (KacaHWs, PpacCTOSIHUSA, CBeTa, 3Byka U Japyroro). Ilpumepsi
UCIIOJIb30BAaHUSl TPHUHLHMIA OOpPaTHON CBSI3M B CHCTEMax YIpPaBICHUS
TEXHUYECKUMHU YCTPOWCTBaMHU, B TOM 4YHclie B poboTorexHuke. [Ipumepsr
pOOOTU3UPOBAHHBIX CHCTeM (CHCTeMa  yIpaBlICHHUS  JBWKEHHEM B
TPAHCIIOPTHOM cHcTEMe, CBapOYHas JIMHUSI aBTO3aBOJIa, AaBTOMATU3UPOBAHHOE
VOpPaBICHHE OTOIUJIEHUEM JOMa, aBTOHOMHAs CHUCTEMa  YIPABICHUS
TPAHCIIOPTHBIM CPEACTBOM U JAPYTHE CUCTEMBI)

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

ITonsiTue 06 >MeKTPOHHBIX TabnauLax. TUIBI JaHHBIX B sTYEHKaX JIEKTPOHHON
tTabauubl. PenaktupoBanue u  QopmarupoBaHue Tabmui. BcTpoeHHbIe
GyHKIMU IS TIOMCKAa MaKCMMyMa, MHHHUMYMa, CYMMBl M CpPEIHEro
apu¢pmernueckoro. COpTUPOBKAa JAaHHBIX B BBIJCICHHOM JMana3oHE.
Iloctpoenue nuarpamm (rHcTorpaMMma, KpyroBas Jauarpamma, TOYEUHas
nuarpamma). Beibop THra auarpammbl




4.2

[Ipeo6pazoBanne hopmyi npu konupoBanuu. OTHOCHTETbHAS, A0COTIOTHAS U
CMEIIaHHAasl aJpecarust

4.3

YcnoBHBIE BEIUMCIIEHUS B AJIEKTPOHHBIX Tabinunax. CyMMUPOBaHHE U MTOACYET
3HAUEHUH, OTBEYAIOIINX 3aJJaHHOMY yclIoBUI0. OOpaboTka 60IbIINX HAOOPOB
JaHHBbIX. Yuciaennoe MOJCIIMPOBAHUC B SJICKTPOHHBIX TaGHI/IHaX

4.4

Ponb nHDOPMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTUU SKOHOMHUKH MHUPA, CTPAHBI,
pernona. OTKpbITEIE 0Opa3oBareibHble pecypcebl. [Ipodeccun, cBs3aHHBIE C
UHPOpPMATUKON © WHGOPMAIIMOHHBIMH TEXHOJIOTUSIMU:  BeO-au3aifHep,
IPOTPAMMHUCT, pa3pabOTYMK MOOWJIBHBIX MNPUIOKEHHH, TECTUPOBILHUK,
aApXUTEKTOpP MPOrpPaMMHOTO OOECreueHus], CIEIUAIUCT 10 aHAIMU3Y JAHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D IO UH®OPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeGOBaHHUS K NMPeAMETHBIM pe3yibTaTam 06a30BOro
NpoBepPsIeMoro YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'O
TpeOoBaHus o0mero odpasosanus Ha ocHoBe PI'OC
1 3HaTh (IOHUMATBH)

Bnagenue ocHOBHBIMU MOHATHUAMU: MH(OpMalLUs, Nepeadya, XpaHeHUue 1
1.1 o0paboTka MH(pOpPMALMU, aNTOPUTM, MOJETb, HUPPOBON MPOAYKT M HX
WCIIOJIb30BAaHUE JJIsl PELIEHUS] YUeOHbIX U MPAaKTUYECKUX 3a/1a4

BJ'IaI[eHI/Ie MOHATUAMM: BBICKA3bIBAHUC, JIOTUYCCKAA OI€panus, JJIOrH4€CKOEC

1.2
BBIPAKECHUE
2 YmMeTs
21 YMeHue ornepupoBaTh eAMHUIIAMHU U3MEPEeHHsI HHPOPMAIITMOHHOTO 00bhEMa
' U CKOPOCTH IIE€PENAUN JaHHBIX
YMeHue 3anuchIBaTh U CpaBHUBATS 1eiible uncia oT 0 1o 1024 B paznuyHbIX
2.2 MO3UIIMOHHBIX CUCTEMaX CUMCICHUS ¢ OCHOBAHHMAMU 2, 8, 16, BBIIIOIHATH

apudmeTryecKue onepauy HaJ HUIMH

YMeHnue KoaupoBaTh U AEKOIMPOBATH COOOIICHHUS 10 3aJaHHBIM ITPaBUIIaM;
2.3 TMOHMMAaHHE OCHOBHBIX MPUHIIUIIOB KOJIUPOBAHUS HH(MOPMAITUHU PAa3TUIHOMN
MIPUPOJIBI: TEKCTOBOH, rpadiIeCKOM, ayIuo

VYMenne 3almMchIBaTh JIOTHYCCKHE BBIPAXKCHUA C HCIIOJb30BaHUEM
AU3BIOHKIMHY, KOHBIOHKIMKM MW OTPULOAHHA, OHNPEACIATH HCTHHHOCTH
24 JJOTHYCCKUX BBIpa)KeHHﬁ, €CJIM U3BECTHBI 3HAUYCHUA UICTUHHOCTH BXO IAIINUX
' B HEIo IMIEpEMCEHHBIX, CTPOHTH Ta6J'II/IHBI HUCTUHHOCTH AJId JIOTHYCCKHX
BBIpa)KCHHfI; 3alMUCbIBATh JIOTHYCCKHUE BBIPAXKCHHUA HA H3Yy4aC€MOM SA3BIKE

IPOrpaMMHUPOBAHUS

YMeHue coCTaBIATh, BBIIOJHATH BPYYHYIO U HAa KOMIIBIOTEPE HECIIOKHBIE
QITOPUTMBI IJIs yIpaBiieHus ucnoiauurenasmu (Yepenamika, YepT&xHUK U
Jpyrue); co3gaBaTh U OTJIQKMBATh MPOTpaMMbl Ha OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputMuueckuil  SI3bIK), pEaTU3YIOIIME HECIOXKHBIE aJIrOPUTMBI
2.5 00pabOTKU YUCIIOBBIX JTAHHBIX C HMCIOJBb30BAHHEM IIMKJIOB M BETBJICHMIA;
yMeHHe pa3OuBaTh 3aJayd Ha [M0/3a/la4yM, HCIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHbIE W BBIPAKEHUS PA3TUYHBIX TUTOB (YUCIIOBBIX, JOTHUECKHUX,
CUMBOJIbHBIX); aHAJU3UPOBATh MPEUIOKEHHBIH alrOpPUTM, OIPENeNsTh,
Kakhe pe3yabTaThl BO3MOXKHBI MPH 3aJlaHHOM MHOKECTBE HCXOHBIX
3HAYEHUMN

YMeHue 3anucaTh Ha U3y4aeMOM SI3bIKE MPOrpaMMHPOBAHUS AITOPUTMBI
2.6 IIPOBEPKH JAEIUMOCTH OJHOIO LEJOr0 4Wciaa Ha JpYyroe, HPOBEPKHU
HaTYpaJbHOTO YHCJa Ha MPOCTOTY, BbIAEIEHUS LUPpP U3 HATYypaTbHOTO




qucia, IIOHUCK MaKCUMYMOB, MHWHUMYMOB, CYMMBI YHCIJIOBOM
IOCJIICA0BATCIIbHOCTH

2.7

Biianenue ymeHueM OpHEHTHPOBATHCS B HEPAPXUYECKOM CTPYKTYpE
(aitnoBoii cuctembl, paboTath ¢ (aillIoBOM CHUCTEMOW MEPCOHATBLHOTO
KOMIIBIOTEpA C HCIOJIb30BaHHEM rpaduyeckoro mHTepderica, a IMEHHO:
co3laBaTb, KOINHPOBaTh, IEpEMElaTh, MEPEUMEHOBBIBATh, YAAJIATH U
apXUBHPOBATH (MBI U KATAJIOTH

2.8

Brnanenne yMeHUSMHM W HaBBIKAMH HCIOJIB30BaHUS WH(MOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH /ISl TIOMCKA, XpaHeHHs, 00pabOTKH U
nepeauy ¥ aHalu3a pa3IM4yHbIX BUJIOB HHPOPMAIUU

2.9

YMeHue BbIOMpaTh CMOCOO MPEACTaBIEHUS TAHHBIX B COOTBETCTBUH C
MIOCTAaBJIEHHON 3agaueil (TaOiauIbl, CXEMbl, Tpa@UKH, AUATPAMMBI) C
WCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB 00pabOTKH
JTAHHBIX

2.10

YMenne Gopmanu3oBaTh U CTPYKTYPHUPOBATh MH(DOPMAIIUIO, MUCTIOJIB3YS
JNIEKTPOHHBIE TaOMMIBl i OOpaOOTKH, aHaW3a W BHU3yaJU3aIHH
YUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCJICHUEM Uana3oHa TaONHIBl U
YIOPSIOYMBAHUEM (COPTHUPOBKOM) €T0 AJIEMEHTOB; YMEHHUE MPUMEHATH B
ANEKTPOHHBIX Tabnuiax (opMynbsl Il pacuyéTOB C HCIOJb30BaHUEM
BCTPOCHHBIX (YHKIMHA, aOCOJIOTHOM, OTHOCHUTEIBHOH, CMEIIaHHON
aZipecaliii; MCMOJb30BaTh DSJEKTPOHHBIE TAaOMMIBI JUIsI YHMCIECHHOTO
MOJIETUPOBAHUS B MPOCTHIX 33/1a4aX M3 pPa3HbIX MPEeIMETHBIX o0nacTei




HEPEYEHDb 2JIEMEHTOB COIAEPXAHUSA, INTPOBEPAEMBIX HA
OI'3 ITIO HTHOOPMATUKE

Kox

HPOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Hudposas rpaMOTHOCTD

1.1

@aiinel 1 nanku (karanorn). [puHnmner noctpoenus daitnosix cucrem. [lomHoe
uMms ¢aitma (manku). [Iyte k ¢ainy (manke). Pabota ¢ daiimamu u xataioramu
CpEICTBAaMHU OIEPALIMOHHON CHCTEMBI: CO3JaHUE, KOIHMPOBAHUE, NEPEMEILEHUE,
NepeuMeHOBaHue W yhaineHue ¢ailyioB u manok (karaioroB). Tumbrl ¢aitnos.
CpoiictBa (aitnioB. @ainoBbiii  MeHemxkep. Ilouck daiinoB cpencrBamu
OIEPAlMOHHOW CHCTEMBI

1.2

O6benunenne komnbeloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna, BeO-caiir.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck
nH(popMallMM MO KIIOYEBBIM CJIOBaM U IO HU300pakeHHto. JlocTOBEpHOCTH
nHpopmanuu, nmonydeHHord 3 Mutepuera. IP-ampeca y3noB. CeTeBoe XpaHEHHE
JAHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOKHOCTH OIMCAHHWS HEMPEPHIBHBIX OOBEKTOB W
MIPOIIECCOB C MIOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBois. Andasur. MomHocTh andabuta. JBowunsni andasut. KosmuecTBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIMi) (UKCUPOBAHHOW JJIWUHBI B
nBonyHoMm andasute. I[lpeoOpasoBanue mr00oro andaButa K JIBOUYHOMY.
KonnuecTBo pa3nuuHbIX cJI0B (PUKCUPOBAHHOW JUTHHBI B ali(paBUTE ONPEACIIEHHON
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB 0JTHOTO ajigaBuTa ¢ MOMOIIBIO KOJOBBIX CIIOB B JPYrOM
andasute, KoAoBas Tabmuma, JAekoaupoBaHue. KonaumpoBaHuWe — TEKCTOB.
PaBHomepubiii ko1, HepaBHoMmepHbiii koa. KommpoBka ASCII. BoceMuOuTHbIE
konupoBkHd. [lonstue o kogupoBkax UNICODE. [lekomupoBaHue cooOIIEHUN C
WCIIOJIb30BAHMEM DPAaBHOMEPHOTO U HEpPaBHOMEpHOro koia. MuHdopmarroHHsbIiHl
00BbEM TEeKCcTa

2.2

HNudopmanronsslii 005EM JaHHBIX. BUT — MHUHUMAaJIbHAS €IUHUIIA KOJWYECTBA
nHGOpMallMA — JBOMYHBIM pa3psa. EnuHunel usmepeHus HHOOPMAIMOHHOIO
00béMa gaHHBIX. buT, 6aliT, KIMIIOOAKT, MerabaiT, ruradaint. CKOpocTh nepeaadn
JMaHHBIX. EJMHHIBI CKOPOCTH NEepeIaun JaHHBIX

2.3

Koauposanue npera. L{etoBsie Mosenu. Moaens RGB. I'mybuna koaupoBanus.
[Tamutpa.

PactpoBoe u BekTopHOe mpencTaBieHue u3oOpaxeHnui. Ilukcens. Ouenka
MH(GOPMAIIMOHHOTO 00bEMA rpaUUecKUX TaHHBIX Ul PACTPOBOTO M300pakeHUs

2.4

KomupoBanue 3Byka. PaspsgHocTe m vacroTta 3amucu. KonaudecTBo KaHaJoB
3aIHCH.

OneHka KOJMYECTBEHHBIX IIapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailsioB




2.5

Heno3unnonHeie ¥ MO3UIMOHHBIE CUCTEMBbI cumcieHus. Andasut. OcHOBaHHE.
Pazpépuyras ¢opma 3amucu uucna. IlepeBon B OECATUYHYIO CHCTEMY YHCEI,
3alMCaHHBIX B JPYTrUX CUCTEMAX CUMCICHUS.

Pumckas cucrema cuncieHus

2.6

JlBonuHas cuctema curciaenus. [lepeBoa uenbix yucen B npeaenax ot 0 no 1024 B
JBOMYHYIO cUCTeMy cuucieHus. Bocemepuunas cucrema cuucienus. llepeBon
9rcel W3 BOCHBMEPHUYHOW CHCTEMBl B JIBOMYHYIO M JIECATHUYHYIO CHUCTEMBI H
obOparno. IllectHaamatepuunasi cuctema cuucineHus. llepeBon uymcen wu3
[IECTHAAATCPUIHON CHCTEMBI B JIBOMYHYIO, BOCHBMEPHUUYHYIO U JIECITUYHYIO
CUCTEMBI U 00paTHO. ApudMeTHUECKIE OTIepaIliK B IBOUYHOM CUCTEME CUNCIICHUS

2.7

Jlornueckne  BbICKa3biBaHWs.  Jlormdyeckme — 3HAYEHHsT  BBICKA3bIBAaHUM.
DOneMeHTapHble U COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u»
(KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHHUE), «UiIm» (IU3IBIOHKLHS, JIOTHYECKOe
CIIOXEHHE), «Hey» (Jlornueckoe oTpuuanue). [IpHopuTer noruueckux onepamui.
Omnpenenenre UICTUHHOCTH COCTaBHOTO BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAUEHUS
WCTUHHOCTH BXOJSIIMX B HEro JJIEMEHTapHbIX BbICKa3biBaHWM. Jlornueckue
BbIpakeHus. [IpaBuna 3ammcu joruueckux BbIpakeHui. Iloctpoenue Tabnmil
WMCTUHHOCTH JIOTHYECKUX BBIpAXKEHUN

2.8

Jlormueckue 37aeMeHTH. 3HAKOMCTBO C JIOTHYESCKMMH OCHOBAMH KOMIIBIOTEpA

2.9

HenpepbiBHbIE W AuMCKpeTHble MoJenu. MmMuranmoHHble mozaenu. KMrposbie
Mojzenu. OreHKa aJeKBaTHOCTH MOJEIH MOJCIUPYEMOMY OOBEKTY W IEJsIM
MO/ICTTUPOBAHMS

2.10

Tabmuunbie Moaenu. Tabnuma Kak TpeacTaBlICHHE OTHOIIEHUs. ba3pl JaHHBIX.
OT60p B TaOnMIE CTPOK, YIOBIECTBOPSIONINX 3aJaHHOMY YCIIOBHIO

211

I'pad. Bepmumna, pedpo, myrb. OpueHTHPOBaHHBIC 1 HEOPUEHTUPOBAHHBIE IPadbI.
JlnuHa (Bec) pebpa. Becoas marpuinia rpada. JlnmuHa myTd Mexay BepIInHAMU
rpada. Ilouck onTumansHOro MyTH B rpade. HavanpHas BepimHa (MCTOYHUK) U
KOHEYHAas BepIIMHA (CTOK) B OPUCHTUPOBAHHOM Tpade. Beruuciienue koimdectna
nyTeil B HAIIPABJICHHOM allUKIMYECKOM rpade

2.12

Hepeo. Kopenb, BepmuHa (y3en), nuct, pedpo (myra) nepeBa. Breicota nepera.
[Momnepero. [IpumMeps! uctionb30BaHus AepeBbeB. [lepeOop BapraHTOB C TOMOIIBIO
nepeBa

ANTOPUTMBI M IPOTPAMMHPOBAHHE

3.1

CaoiictBa anropurMa. CriocoObl 3amucu aaropurMma (CIOBECHbIH, B BUae OJIOK-
CXEMBI, IPOTPaAMMa).

CocraBieHue alropuTMOB M IIPOrPaMM C UCIOJIb30BaHUEM BETBIICHUH, IUKIOB U
BCIIOMOTATENIBHBIX ~ QJITOPUTMOB It ynpasieHus ucnosaHuteneM (Pobor,
Yepenamika, YepT&XHUK U Jpyrue). BpiojlHEeHHe alropuTMOB BPYYHYIO M Ha
KOMIIBIOTEPE

3.2

S3pik  mporpammupoBanus (Python, C++, Tlackanp, Java, C#, IllkosbHbi
AnroputTMHuYecKUi S3BIK).

Cucrema mNpoOrpaMMHpOBAHHUS: PENAKTOP TEKCTa MporpamMm, TPaHCIATOD,
OTJIa/TYMK.




[lepemennas: tum, ums, 3HayeHue. Llenble, BEIIECTBEHHbIE M CHMBOJIbHBIE
IIEpEMEHHBIE.

Omnepatop mnpucBauBaHHA. ApHPMETHUYECKHE BBIPAKEHHS M TOPSIIOK HX
BbluKcieHus. Onepanuu ¢ LEIbIMU YUCIaMU: LEIOYUCIEHHOE JIEJIEHHUE, OCTaTOK
ot aeneHus. Bersnenus. CocraBHble yCI0BUS (3alMCh JOTMYECKUX BBIPAXKEHUN HA
M3Yy4aeMOM $3bIKE ITporpaMMupoBanus). HaxoxaeHue MUHUMyMa

1 MakCUMyMa U3 JBYX, TPEX U UeThIpEX uncen. PelieHne KkBaipaTHOro ypaBHEeHMs,
MMEIOIIET0 BELIECTBEHHbIE KOpHU. Llukin ¢ ycioBuem. Anroputm EBxnmpa juis
HaxX0XJCHHUS HauOoJblIero OOIIero JeauTeNnsl JBYX HaTypajbHBIX YHCEIL.
Pa30Ouenue 3anucu HaTypaIbHOTO YKCia B MO3ULMOHHON CHCTEME C OCHOBAHUEM,
MeHbIIMM wiu paBHbIM 10, Ha oTaenbHbie tMdpel. [lukn ¢ mepemeHHO.
ANropUTMBI NMPOBEPKU JEITUMOCTH OJHOTO IIE€JIOr0 YHcia Ha APYroe, MpOBEPKU
HaTypaJIbHOTO YKCiIa Ha IPOCTOTY

3.3

OO06paboTka CUMBOJIBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) I€PEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. Ilomcy€T YacTOTHI TMOSBICHHWS CHUMBOJA B
cTpoke. Berpoennsie pyHKIMM 17151 00pabOTKU CTPOK

3.4

Omnpenenenre BO3MOXHBIX PE3yJAbTaTOB pabOThl ajlropuTMa NpU JaHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, OMpEIEIEHUE BO3MOXKHBIX BXOJHBIX JIaHHBIX,
MPUBOIALINX K TAHHOMY pE3yJIbTaTy

3.5

Tabmuunbie BenwmuwmHbl (MaccuBbl). OpHOMepHble MaccuBbl. CocTaBiieHHE U
OTJIaJIKa IPOTPAMM, PEATHU3YIOIIUX THIIOBBIC arOPHUTMbI 00Pa0OTKH OTHOMEPHBIX
YHCIOBBIX MACCHBOB, Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, llIkonpHBIN ANropuTMUYeCcKU# S3bIK): 3aMI0THEHHE YHCIIOBOTO
MaccHBa CIIy4alfHBIMU YHCJIaAMH, B COOTBETCTBUU C (popMysol mim myTéM BBOJA
qrceN, HaX0XJICHHE CYMMBI DJIEMEHTOB MacCHBa, JIMHEHHBIM TMOUCK 3aJaHHOTO
3HaYCHUsST B MAacCCHBE, NOJCYET JJIEMEHTOB MAaCCHBA, YIAOBJICTBOPSIOIINX
3aJJAHHOMY YCJIOBHIO, HaXOXKICHWE MHHHUMAILHOTO (MaKCHMAaJbHOTO) AJIEMEHTA
MaccuBa. CopTtupoBka MaccuBa. OOpa0OTKa TIOTOKA JaHHBIX: BBIUYUCIICHHE
KOJIMYECTBA, CYMMBI, CpEIHEro  apu(METHYECKOTO, MHUHUMAIBHOTO H
MaKCUMAaJIbHOTO 3HAUEHHsI 3JIEMEHTOB TOCIIEOBATEIILHOCTH, YOBIETBOPSIOIINX
33JJAHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnan. OOpartHast cBsizb. [losydyeHure CHTHAJOB OT HU(PPOBBIX
JIaTYNKOB  (HAmpUMep, KacaHWs, pacCTOsSHHS, CBeTa, 3ByKa). IlIpumepsl
UCIOJIb30BAHUS  MPHUHIMIIA OOpPaTHOH CBA3M B  CHCTEMax  yIPaBJICHUS
TEXHUYECKUMH YCTPOHCTBAMH C TIOMOINBIO JAaTYUKOB, B TOM 4YHCJIE B
poOOTOTEXHUKE

WHpopmalMoHHbIE TEXHOJIOTHH

4.1

TexcToBbIe JOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHUIa, ab3all, CTPOKa,
CJIOBO, CUMBOJI).

TexkcToBbIi  mpoleccop — HMHCTPYMEHT CO3/IaHUs, PEAAKTUPOBAaHUS MU
¢dopmaTtupoBanusi TekcrtoB. [IpaBunma Habopa Tekcra. PemakTupoBaHHe TEKCTa.
CpoiictBa cumBosioB. Llpudr. Tunel mpudtoB (pydneHble, ¢ 3aceykami,
MoHoIupuHHBIE). [lonmyxkupHoe U KypcuBHOe Hauepranue. CBoiicTBa ab3aleB:




IpaHuUllbl, ab3aIHBIA OTCTYI, MHTEPBAJI, BhIpaBHUBaHUE. [lapamMeTphl CTpaHUIIBI.
CruneBoe dopmatupoBanue. CTpyKTypupoBaHHe HHPOPMAIMH C TMOMOIIBIO
CIUCKOB ¥ Tabnui. MHOrOypoBHEBEIE criuckd. JloO6aBieHue TabIuI B TEKCTOBBIC
JOKyMEHTBhI. BcTaBka wu300pakeHUH B TEKCTOBBIE JOKyMEHTHL. OOTekaHue
M300pakeHNil TeKCTOM. BKITIOUCHHE B TEKCTOBBIN JOKYMEHT quarpamm, GopMmyi,
HyMEpaIuu CTPaHUII, KOJIOHTUTYJIOB, CCBUIOK U JIPYTHX 3JIEMEHTOB

4.2

PactpoBble pucynku. Vcnonb3oBaHue rpaguueckux NpUMUTUBOB.

Omnepanuu penakTUpOBaHus rpaduyeckux OOBEKTOB, B TOM YHUCIE HU(PPOBBIX
¢dororpadumii: M3MEeHEHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTPaKEHHe, pabora ¢
obnactsiMu (BbLIEJIEHHE, KONMMPOBAHHE, 3aJIMBKA ILIBETOM), KOPPEKLUS IBETa,
SIPKOCTH U KOHTpacTHOCTU. BektopHas rpaduka. CoziaHue BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMHM CpEACTBAMM TEKCTOBOTO IIpoleccopa WM JPYrux HporpamMm
(npunoxenwuil). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MynbTUMEMUHHBIX mpe3eHTanuii. Crmaiin. lo6aBnenne Ha criaiina
TeKCcTa 1 n300paxenuid. Pabora ¢ HeckoJIbKUMU ciaiinamu. J{oO6aBieHue Ha ClIaT
ayJTMOBU3YAITbHBIX JJAHHBIX. AHUMaIus. [ HepcchuIKm

4.4

Tumbl gaHHBIX B sAYEHKaX DIEKTPOHHOW Tabmuubl. PenmaktupoBanme wu
dbopmatupoBanre Tabmui. BcTpoeHHble (yHKIMM IS TIOMCKA MaKCHMyMa,
MHUHHUMYMa, CYMMBI MU cpeaHero apudmerndeckoro. CopTHpOBKAa JTaHHBIX B
BBIJICTICHHOM Jnuamna3one. IlocTtpoenue pguarpamMm (THCTOrpamMma, Kpyropas
quarpaMma, To4dedHasl nuarpamma). Beibop tuma gumarpammsbl. [IpeoOGpasoBanue
dbopmyn mnpu kommpoBaHmHu. OTHOCHTENbHAas, aOCONIOTHAS | CMEIIaHHas
azpecanus

4.5

VYcroBHbIE BBIUMCICHUSI B AJIEKTPOHHBIX Tabmuuax. CyMMHpOBaHHE M MOJCUET
3HAYEHUH, OTBEYAIONIMX 3aJaHHOMY ycioBuio. OO0paboTka O6o0ibIIMX HAOOPOB
JTaHHBIX. YHCIEHHOE MOICTMPOBAHUE B 3JICKTPOHHBIX TaOIHIIaxX
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