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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o uH(OpPMaTHKE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS COCTaBJIEHA Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOIIETO
obpazoBanus, npeacrasieHHbIX B DI'OC OO0, a taxxke deaepanbHOi pabodeit mporpaMMbl BOCITUTAHUS.

[Tporpamma o undopmaTke 1a€T MpenCTaBICHUE O IeNsAX, 00Iel cTpaTernu oOydeHusl, BOCIIUTAHUS U
pasBUTHs OO0Y4YaroLIMXCs CPeACTBaMU MHGPOPMATUKM Ha 0a30BOM YpOBHE, YCTAHABIMBAeT 00sA3aTelbHOE
IIPEIMETHOE COJIEP )KaHNE, IIPEyCMaTPUBAET €0 CTPYKTYPUPOBAHUE 110 pa3ielaM U TEMaM.

IIporpamma 1o uHpopmaTHKe ONpeAesseT KOJIMUECTBEHHbIE U KAUeCTBEHHbIE XapaKTEPUCTUKN yUEeOHOTo
MaTepuana Uil KaXK[Aoro roja M3y4eHHs, B TOM UHUCIE AJI COJAEPKATEIbHOIO HAMOJHEHHS DPa3HOro BUIA
KOHTpPOJsl  (IPOMEXYTOUHOM  aTTecTalMM  OOY4YaroLMXCs, BCEPOCCUHCKUX  MPOBEPOUYHBIX  pabdoT,
rocyJapCTBEHHOM UTOTOBOM aTTECTAllUN).

IIporpamma 1o MHQpOpPMATUKE SBIISAETCS OCHOBOW AJIi COCTABIEHMS aBTOPCKMX Y4EOHBIX IPOrpamm,
TEMaTUYECKOI0 IUTAHUPOBAHUS Kypca YUUTEIIEM.

Iensamu u3yyenus nHGOPMATUKY HA YPOBHE OCHOBHOI'O OOILIEro 00pa30BaHMs SBIISIOTCS:

(bopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU
MHGPOPMATUKH, JOCTHKEHHUSIM HayYHO-TEXHUYECKOr0 Mporpecca U 0OIECTBEHHOM MPAKTUKH, 32 CUET pa3BUTHS
npeAcTaBieHnid 00 MHPOpPMALUU KaK O BaXKHEWIIEM CTPAaTETHYECKOM pecypce pasBUTHS JHMYHOCTH,
rocyJapcTBa, OOLIecTBa, NMOHUMaHUSA POJIM HWH(GOPMALMOHHBIX IPOLECCOB, MH()OPMAIMOHHBIX PECYPCOB U
MH(GOPMAIMOHHBIX TEXHOJOTHH B YCIOBHUAX HU(GPOBOH TpaHChHOpMAI MHOTHX c(hep KU3HU COBPEMEHHOTO
00I11eCTBa;

o0ecrieyeHrne yCIOBHiA, CTOCOOCTBYIONNX PAa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUS KaK HEOOXOIMMOTO
yca0BUs NPo(ecCHOHAIBHON 1eATEIbHOCTH B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE, MPEATNOIararIiero
CIIOCOOHOCTH 00YyYaromerocsi pa30MBaTh CIOXKHBIE 33/1a4d Ha 0oJiee MPOCThIe MMO/3a/1a4i, CPAaBHUBATH HOBBIC
3aJ]auy C 3aJa4aMy, PeLIEHHBIMU paHee, ONPeAeATh aru sl JOCTH)KEHUS pe3yIbTaTa U Tak Jajee;

(dbopMHpOBaHKE U Pa3BUTHE KOMIIETCHINN 00y4aromuxcs B 00JaCTH UCIONBb30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, B TOM YHCJIE 3HAaHWHA, YMEHMH M HaBBIKOB paboThl ¢ HHpOpMaruei,
IpOrpaMMHUPOBaHUsl, KOMMYHHKAIlMM B COBPEMEHHBIX LHUQPPOBBIX Cpeaax B YCIOBUSIX OOECICYCHHUS
MHGOPMALIMOHHOHN 0€30MacCHOCTH JIMYHOCTH 00Y4aroLIEerocs;

BOCIIUTAHHE OTBETCTBEHHOTO0 M W30MPATENLHOTO OTHOMICHHS K HWH(POpPMAIMKA C y4ETOM MPABOBBIX U
THYECKUX AaCIeKTOB €€ paclpoCTpaHEHMs, CTpPEMJIEHHS K MPOJODKEHUIO o00pa3oBaHMs B 00JacTu
MH(OPMALIMOHHBIX TEXHOJOTUN U CO3MATENbHON AESITEIbHOCTH ¢ MPUMEHEHHUEM CPEICTB MH(GOPMALlMOHHBIX
TEXHOJIOTUH.

WNHupopmarrka B 0CHOBHOM 00111€eM 00pa30BaHUH OTPaXKaeT:

CYIIHOCTb MH(OPMATUKU KaK HAyYHOW JAMCUUIUIMHBI, H3ydarolled 3aKOHOMEPHOCTU MPOTEKaHUs M
BO3MO>KHOCTH aBTOMaTU3allMi NH(GOPMAIIMOHHBIX MTPOLIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JacTH TPUMEHEHUs HMHPOPMATHUKH, MpeXAe BCero HMH(OpPMAIMOHHBIE TEXHOJIOTHUH,
yIpaBJeHUE U COLUATIBHYIO chepy;

MEXIUCIUIITMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAIIMOHHOH 1S TeTbHOCTH.

N3ydyenne uHPOpPMATHKU OKa3bIBaeT CYLIECTBEHHOE BIIMSHUE Ha (OPMUPOBAHHME MHUPOBO33PEHUS
00y4YaroIerocs, ero >KU3HEHHYIO MMO3UIHI0, 3aKJIaJbIBAET OCHOBBI IOHUMAaHMsI IPUHLIUIOB (QYHKIIMOHUPOBAHUS
U HWCIIOJIb30BAHMSA HH(QOPMAIIMOHHBIX TEXHOJOIMM Kak HEOO0XOAMMOIOo HWHCTPYMEHTa MHpPaKTHUECKH JIF00OM
JeSTeIbHOCTH M OJTHOTO M3 HanboJiee 3HAYMMbIX TEXHOJIOTHUECKUX JOCTHKEHUNH COBPEMEHHON LHBUIM3ALNU.
MHorue mnpeaMeTHble 3HaHUS M CHOCOObI JESITENbHOCTH, OCBOCHHbIE OOYYAIOIIMMHUCA MpPU HU3YyUEHHUH
MHPOPMATUKH, HAXOIAT NMPUMEHEHHE KaK B paMKax 00pa3oBaTeNbHOrO Ipolecca MpH HM3YYEHHUU APYruX
MPEIMETHBIX 007acTell, TaK M B WHBIX XKU3HCHHBIX CUTYAIHSX, CTAHOBSTCS 3HAUUMBIMHU TSI (POPMHUPOBAHHUS
Ka4ecTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (POPMHUPOBAHNE METANPEIMETHBIX U JIUYHOCTHBIX PE3yJIbTaTOB
oOydJeHwus.

OcHoBHbIE 33/1a4K yueOHoro npeamMeta «MHpopmaTuka» — chopMupoBaTh y 00ydaronuxcs:

MOHMMaHWE MPHUHIIMUIIOB YCTPOMCTBA M (PYHKIMOHUPOBAHUS OOBEKTOB LHM(PPOBOrO OKPYKEHUS,
NpeJCTaBiIeHUs 00 MCTOPUU M TEHJEHIMAX pa3BUTHS HMH(POpPMATHKM mepuoja nudpoBoil TpaHchopmanuu
COBPEMEHHOTO OOIIECTBA;

3HaHUS, YMEHMS M HaBBIKM TPaMOTHOH TIOCTAaHOBKM 3ajJay, BO3HMKAIOIIMX B MPaKTHUYECKOM
NESTeNIbHOCTH, JJIi MX pEeUIeHHs ¢ TOMOIIbI0 HH(DOPMAIIMOHHBIX TEXHOJOTUH, YMEHHUS U HaBBIKH
(bopManTu30BaHHOTO ONKMCAHUS TOCTABICHHBIX 33/1a4;



6a3oBble 3HaHMSA OO0 WHGOPMAIMOHHOM MOJICIUPOBAHUH, B TOM YHCIE O MaTeMaTHYeCKOM
MO/JICJINPOBAHNH;

3HAHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp M YMEHHE NPUMEHATh 3TU 3HAHUS JUISl IOCTPOCHUS
JITOPUTMOB pEIIeHUs 3a/1a4 [0 UX MAaTEMAaTHYECKUM MOJEIISM;

YMEHHUSI M HaBBIKM COCTaBJIEHUS MPOCTHIX MIPOTrPAMM 10 IOCTPOEHHOMY JITOPUTMY Ha OJJHOM M3 S3BIKOB
IIPOrpaMMUPOBAHUS BBICOKOTI'O YPOBHS;

YMEHUS ¥ HaBbIKM 3()(PEKTHBHOTO HCIOIB30BAHUA OCHOBHBIX THIIOB MPHUKIAAHBIX HPOTpaMM
(mpuitokeHuit) oOuiero Ha3HaYeHUs U UHQOPMAIIMOHHBIX CUCTEM JJIsl PELIEHUS ¢ UX MOMOILBIO MPAKTHYECKUX
3ajad, BiajgeHHE Oa30BBIMH HOpMaMH HH(OPMAIMOHHOM ATHKM M IpaBa, OCHOBaMH HWH(POPMALMOHHOM
0e301aCHOCTH;

YMEHHE TIPAaMOTHO WHTEPIPETUPOBATh PE3YyibTAaThl PEUIEHHs] IPAKTUYECKUX 3a4ad C I1OMOILBIO
MH(GOPMALIMOHHBIX TEXHOJIOIUH, IPUMEHATh MOJTy4YE€HHbIE PE3YJIbTaThl B IPAKTHUECKON e TEIbHOCTH.

Henmn m 3amaun u3ydeHUs MHOOPMATHKH Ha YPOBHE OCHOBHOTO OOILIET0 0Opa3oBaHUs OIPENENSIOT
CTPYKTYpPY OCHOBHOI'O COJIEpKaHUs y4eOHOro IpeIMeTa B BUIE CIEAYIONIMX YEThIPEX TEMAaTHUECKUX PA3/IENIoB:

1udpoBasi IPaMOTHOCTH;

TEOPETUUYECKHE OCHOBBI UHPOPMATUKH;

JITOPUTMBI U IPOIPAaMMHUPOBAHUE;

MH(GOPMAaLMOHHbIE TEXHOJIOTHH.

Ha u3yuenne nndopmatuku Ha 6a30BoM ypoBHe oTBomuTcs 102 waca: B 7 kiacce — 34 gaca (1 vac B
Heneno), B 8 kitacce — 34 vaca (1 gac B Henenio), B 9 kinacce — 34 yaca (1 yac B HeeIO).

1. COAEP KAHUE OBYUEHUSA
7 KJIACC

Iu¢posas rpaMOTHOCTH

KoMmnbloTep — yHuBepcajibHoOe YCTPOiCTBO 00pad0TKHU JAHHBIX

Kowmnbplorep — yHuBepcaJlbHOE BBIYHUCIUTENBHOE YCTPOMCTBO, padoraroliee Mo mnporpamme. Tumsl
KOMIIBIOTEPOB: TEPCOHAIbHBIE KOMIIBIOTEPbI, BCTPOEHHBIC KOMIBIOTEPHI, CYNEPKOMIbIOTEphl. MOOUIbHbIE
YCTPOMCTBA.

OcHOBHbIE KOMIIOHEHThI KOMIIbIOTEpA M UX Ha3HadeHue. [Ipoueccop. OnepaTuBHAs U AOJITOBPEMEHHAs
naMsTh. YCTpOHCTBa BBOJAa U BbIBOAA. CEHCOPHBIM BBOJ, JATYUKH MOOWJIBHBIX YCTPOWCTB, CpEACTBa
OMOMETPHUUYECKON ayTeHTH(PHUKAIUH.

Wctopusi pa3BuTHs KOMIIBIOTEPOB U MporpaMMHOro ooOecnedeHus. I[lOKoneHHs KOMIBbIOTEPOB.
CoBpeMeHHbIE TEHAEHIIUH Pa3BUTHS KOMIIBIOTEPOB. CyNEpKOMITBIOTEPHI.

[TapanienbHble BHIYUCIEHUS.

IlepconanbHblil kKommbioTep. Ilpoueccop M €ro XapakTepUCTHKH (TaKTOBas 4acToTa, Pa3psIHOCTD).
OneparuBHas namsaTh. JlonroBpeMeHHas mamsTh. Y CTpoWcTBa BBOAAa M BbIBOAA. OOBEM XPaHUMBIX JaHHBIX
(onepaTHBHas MaMATh KOMIIbIOTEpA, JKECTKUM M TBEpAOTENBHBIM IUCK, MOCTOSHHAS MaMsATh cMapT(oHa) U
CKOPOCTb JIOCTYHA JIJISl pa3IMYHbIX BUJIOB HOCHUTEINEH.

TexHuka 6e30mMacHOCTH U TpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpammsl u 1aHHbIE

IIporpammuoe oOecneueHne kommbioTepa. llpuknanHoe nporpamMHoe oOecrneyeHue. CucTeMHOe
nporpaMMHoe obOecrnieueHue. Cuctembl mnporpamMmmupoBaHus. IIpaBoBas oxpaHa mnporpamMm H JIaHHBIX.
becrutaTHble M ycioBHO-OecmiaTHbIe TporpamMmbl. CBOOOJHOE IPOTrpaMMHOE 0OecTIedeHHe.

@aitnel 1 nanku (karanoru). [IpuHnunel nocrpoenus Qaitnoseix cucteM. IlonHoe ums ¢aina (mamnku).
ITyte k ¢aitny (manke). Pabota c ¢aiilaMu U KaTajmoramMu CpeACTBaMHU ONEPAIMOHHON CHCTEMBI: CO3/aHUE,
KOIMPOBaHUE, MEepeMelleHe, epeuMeHOBaHle U yjaieHue ¢aiioB u mamnok (kartanoron). Tumbl (aiinos.
CaoiicTBa (aiinoB. XapakTepHble pa3Meps! (aioB pa3IHUHBIX THUIOB (CTpAaHHUIIA TEKCTA, HIEKTPOHHAs KHUTa,
¢dotorpadus, 3anuch MECHHU, BUACOKIUI, MOJTHOMETPAKHBIM ¢GuibM). ApxuBanus AaHHbIX. Mcronb3oBaHue
nporpamMmMm-apxuBatropoB. Daitnossiit Mmenemkep. Ilouck ¢aitnos cpencTBamMu onepanoHHON CUCTEMBI.

KomnbrorepHbie BUPYCHI U Apyrue BpelOHOCHbIE MporpaMMbl. [IporpamMmsl 11 3aIIUTHI OT BUPYCOB.

KomnbrorepHnbie ceTn

O0benHEeHNE KOMITBIOTEPOB B ceTh. CeTh UHTEpHET. BeO-cTpanuna, Be6-caiit. CTpyKkTypa aapecoB BeO-
pecypcoB. bpaysep. Ilouckosbie cucremsl. [Tonck MHGOpPMALMU MO KIIOUEBBIM CJIOBaM U 1O H300pa’keHUIO.
JloctoBepHOCTh MH(MOpMaIUH, oJydeHHOU u3 MHTepHeTa.

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALMH.



CereBoif »THKET, 0a30Bble HOPMbI HH()OPMAIMOHHOW STHKM M TpaBa npu pabore B HMHTepHeTe.
Crpareruu 6e3omacHoro nmoseneHus B Mlatepuere.

TeopeTnueckne 0CHOBBI HH(POPMATUKH

HNudopmanus u nHpopManmoHHbIE MPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX TOHATUI COBPEMEHHOMN HAyKH.

Wudopmanus Kak CBeAEHUs, NpeIHa3HAUYEHHbIC JUIsI BOCIPUATHS YEJIOBEKOM, M HHpOpMaLuUs Kak
JaHHBIE, KOTOPbIE MOTYT OBITh 00pab0TaHBl AaBTOMATH3UPOBAHHOMN CHCTEMOIA.

JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTh ONMCAHUS HENPEPHIBHBIX OOBEKTOB M IPOLIECCOB € MOMOILBIO
JUCKPETHBIX JaHHBIX.

WNHudopmanroHHble IPOLEcChl — MPOLECChl, CBS3aHHBIE C XpaHEHHEM, IIPpeoOpa3oBaHuEM U mepenadent
JAHHbIX.

IIpencraBienune nHpopmManuu

CumBon. Andasutr. MomHocTs andasuta. PazHooOpasue s3bIkOB U aidaBUTOB. EcTecTBeHHBIE WU
(dopmanbHbIe S3bIKH. ANI(aBUT TEKCTOB HA PYCCKOM si3bIke. JIBomuHbIH andaBuT. KosmuyecTBO BCEBO3MOXKHBIX
CIIOB (KOJIOBBIX KOMOWHAIMil) (pukcupoBaHHOW JUIMHBI B JBOMYHOM aidasure. IIpeoOpasoBanue mo0O0ro
anaBuTa K ABOMYHOMY. KOJIMUECTBO pa3iaMuHBIX CIOB (MKCUPOBAHHOM JUIMHBI B alaBUTE ONpeAeIEHHON
MOILHOCTH.

KoaupoBanue cumMBOJIOB 0JHOrO aji(haBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIpyroM ajidaBuTe, KOJOBas
Ta0JInIa, TeKOIUPOBAHNE.

JiBonuHsIil kox. IIpencraBnenne faHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

Wudopmannonsbsiii 00bEM naHHBIX. BUT — MHHUManbHas eIWHHUIIA KOJIWYecTBa HWHQPOpPMALUU —
JIBOWYHBIN pa3psa. Equnuiel namMepenns nHGpopMamoHHoro o0béMa ganHblx. but, 6ailT, kunobaiit, merabaiT,
rurabauT.

CkopocTb nepefauu JaHHbIX. EMMHUIIBI CKOPOCTH Nepeaayuy JaHHbIX.

KomupoBanue texctoB. PaBHomepnsiit koa. Hepasaomepnsiii kon. Komuposka ASCII. BocsmuOuTHBIE
kogupoBku. Ilonstue o komupoBkax UNICODE. JlekogupoBanuwe cooOmeHWH C HMCHOJb30BaHUEM
PaBHOMEPHOTO U HEpaBHOMEPHOTO Koaa. MHpopMamoHHbIA 00BEM TEKCTA.

Hckaxenue nadopMaiuu npu nepeaaye.

OOmee mnpencraBieHue O NU(GPOBOM NPEACTABICHUU ayJUOBH3YAIBHBIX W JPYTUX HEMPEPBIBHBIX
JIAHHBIX.

Komuposanue mnBera. [{BeroBsie monenn. Monens RGB. I'myouna xogupoBanus. [Tamutpa.

PactpoBoe u BekTOpHOE mpejcTaBieHne n3odpaxeHuil. ITukcens. OneHka HHPOPMALMOHHOTO 00bEMa
rpadUyecKuX JTaHHBIX JJIS1 PACTPOBOIO N300paKEeHHUS.

Konuposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoiandecTBo kaHaJIOB 3alIUCH.

OneHka KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEACTABIEHUEM U XpaHEHUEM 3BYKOBBIX (haiiyioB.

HNudpopmManHoOHHbIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTBI

TexcToBbIe TOKYMEHTHI U MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMLIa, ab3all, CTPOKa, CJI0BO, CUMBOIM).

TexkcToBBIN mpolLleCCOp — HUHCTPYMEHT CO3JIaHUs, PENAaKTUPOBaHUS M (OPMATHUPOBAHUS TEKCTOB.
ITpaBuna HaOopa Tekcta. PenaktupoBanue tekcra. CBoiictBa cumBoiioB. [lpudt. Tunsl mpudros (pydieHsie,
C 3aceuykamMu, MoHomMpuHHBIE). [lomyxupHoe u KypcuBHoe HadepraHue. CBoiicTBa ab3aleB: TI'paHUIBL,
a03alHbIi OTCTYN, MHTEpBa, BelpaBHUBaHUE. [TapameTpsl cTpanulsl. CTuiieBoe hopMaTupoBaHUe.

CrpykrypupoBaHue HHPOpPMAIMU C MOMOLIbIO CIHUCKOB M TalOnul. MHOTrOypoBHEBBIE CIIMCKH.
Jlo6aBneHue TabiauIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o00pakeHHil B TEKCTOBBIE TOKYMEHTHl. OO0TekaHue H300pakeHHil TekcToMm. BkitoueHue B
TEKCTOBBIM TOKYMEHT Auarpamm, (opMys1, HyMepaly CTPaHHIl, KOJIOHTUTYJIOB, CCBUIOK M JIPYTUX JIEMEHTOB.

[IpoBepka mnpaBommcanus. PaccrtaHoBka mnepeHocoB. ['omocoBoir BBox Tekcra. Onruyeckoe
pacriozHaBaHMe Tekcra. KommbroTepHblil nepeBoa. Mcmonb3oBanue cepBUcOB MHTepHeTa ansi oOpabOTKH
TEKCTa.

Komnbrorepnas rpadpuxa

3HaKOMCTBO ¢ TpaduyecKuMHU penakropaMu. PacTpoBblie pucyHku. Mcmonb3oBaHue rpaduueckux
IIPUMHUTHUBOB.

Onepanuu pegakTupoBaHus rpaduyecKkux 0ObEKTOB, B TOM uuncie HudpoBbIX GoTorpaduil: UsMEeHEHHE
pa3mepa, oOpe3ka, MOBOPOT, OTpaKeHHe, paboTa ¢ o0nacTAMH (BbIAEICHHUE, KOMMPOBAHUE, 3AJIMBKA 1IBETOM),
KOPPEKIIHUS LIBETA, IPKOCTU U KOHTPACTHOCTH.



BektopHas rpaduka. Co3gaHne BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMH TEKCTOBOTO
MpoLeccopa Win APYrux nporpamm (mpuiiokeHuit). Jlo0aBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyabTHMeIUIHBIE NIPe3eHTALMU

[ToaroroBka MyabTUMETUHHBIX npe3eHTanuii. Cnaiia. JloOaBieHne Ha clai] TEKCTa W HU300paKEHUH.
PaboTa ¢ HECKOJIBKUMH CIIaliJaMH.

JloGaBieHue Ha ciaii] ayJJMoBU3yalbHBIX JaHHBIX. AHUManus. [ unepcchuIKy.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

CucreMbl CHUCIEHUS

Heno3unuonnele U MO3UIMOHHBIE cucTeMbl cuucieHus. Andasur. OcHoBanue. Pa3pépuyras ¢opma
3anucu uncia. [lepeBos B 1eCATUUHYIO CUCTEMY YHCE, 3alMUCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema cuucieHusl.

JBonunas cuctema cuucienus. [lepeBon nenbix uncen B npenenax ot 0 1o 1024 B 1BOMYHYIO CUCTEMY
cunciieHus. BoceMepuuHas cucrema cuucienus. llepeBon uncen U3 BOCBMEPUYHOM CUCTEMBI B JBOMYHYIO U
NEeCSITHUHYIO CcucTeMbl u oOparHo. IllectHamuarepuynas cuctema cuucieHus. llepeBox umcen wu3
HIeCTHAATePUYHON CUCTEMBI B IBONYHYIO, BOCbMEPUYHYIO U ACCATUYHYIO CUCTEMBI U 00paTHO.

Apudmernueckue onepanuy B JBOUYHON CUCTEME CUMCIICHUSI.

JJIeMEeHThl MATEeMATHYeCKOH JIOTUKHU

Jlornueckue BbICKa3bIBaHUA. JIOTMYECKHME 3HAYEHUS BBICKA3bIBAHWN. OJEMEHTAapHBIE W COCTABHBIC
BbICKa3bIBaHUs. Jlornyeckue omepanuu: «u» (KOHBIOHKIIHWSA, JIOTUYECKOE YMHOXKEHHE), «HIH» (IU3BIOHKIIHS,
JIOTUYECKOE CIIOKEHHUE), «He» (Jormueckoe orpuuanue). Ilpuopurer nmormueckux omnepauuit. OnpeneneHue
HMCTUHHOCTU COCTABHOI'O BBICKA3bIBaHUS, €CJIM M3BECTHbl 3HAUEHUS HWCTUHHOCTU BXOJAIIMX B HETO
3JIEMEHTAPHBIX BbICKa3bIBaHUW. Jlormueckue BbIpakeHud. [IpaBuna 3amucHh  JIOTMYECKHX BBIPAKECHUM.
[Toctpoenue TabIUIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlornyeckue 37eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMHU KOMITHIOTEPA.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

HcnosHuTE M U AJITOPUTMbI. AJITOPUTMUYECKHE KOHCTPYKIIUH

[lonstue anroputma. McnosHurenu aroputMoB. AJTOPUTM KaK IUIAH YIPAaBICHUS UCIIOJHUTEIIEM.

CaoiicTBa asroputMa. CriocoObI 3aITUCH alTOPUTMA (CIIOBECHBIN, B BUAE 0JI0K-CXEMBI, TPOrpaMMa).

AnroputMuyeckue KOHCTpyKunH. KoHCTpykius «cienoBanuey. JInHeiHslid anroputm. OrpaHu4eHHOCTh
JIMHEUHBIX AJITOPUTMOB: HEBO3MOXHOCTh MPEIYCMOTPETh 3aBUCUMOCTB IOCJIEI0BATEILHOCTH BBITIOTHSIEMBIX
JEUCTBUM OT UCXOJHBIX JaHHBIX.

KoHcTpykius «BeTBiIeHUE»: TONHAS U HemosiHas (opMbl. BBIMOTHEHWE W HEBBITIOJIHEHHE YCIOBUS
(MCTUHHOCTB U JIOKHOCTH BbICKa3biBaHUs). [IpocThie U cocTaBHBIE YCIOBUSI.

KoHcTpyKIus «ITOBTOPEHUS»: ITUKIIBI C 33JaHHBIM YHCJIIOM MOBTOPEHUM, C YCJIOBHEM BBIIOJTHEHUS, C
IIEPEMEHHOM LIMKJIA.

Pazpabotka st hopMaibHOTO MCTIOTHUTENS aJITOPUTMA, MIPUBOSIIETO K TPEOyeMOMY pe3ylbTaTy MpH
KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aIrOPUTMOB C HCIOJIB30BAHUEM IIHKJIOB H
BETBJICHUI 1Js1 ynpaBieHus (GOpMalbHBIMU UCHOJHUTENSIMU, TakKUMU Kak Pobot, Uepenamika, YepTéxHUK.
BrinmonHenue anropuTMoB BpYyYHYIO U Ha KoMIbloTepe. CHHTaKCHUYECKUe U ToTndeckue omuoOku. OTKa3bl.

SA3bIK NPOrpaMMHUpPOBAHUSA

SI3bIk mporpammupoBanus (Python, C++, [Tackans, Java, C#, I1IkonbHbIH ANroOpuTMHYIECKHA SI3BIK).

Cucrema nmporpaMMHpPOBAaHUS: PEIAKTOP TEKCTA MIPOrpamMMm, TPAHCISATOP, OTIIATIUK.

[lepemennas: Tun, umsi, 3HaueHue. Llenpie, BENeCTBEHHbIE U CUMBOJIbHBIC IEPEMEHHBIE.

Omnepatop mnpucBanBaHus. ApudMeTHUecKue BBIPAKCHHUS U TOPSAIOK WX BBIYUCIHCHHS. Ornepanuu ¢
LEJTBIMH YHCTAMU: LIETTIOUUCIIEHHOE JIeJIEHUEe, OCTaTOK OT JCJICHHUS.

BerBnenns. CocraBHble yclnoOBUSA (3allUCh JIOTHYECKHWX  BBIPQKCHHUH HAa HW3Y4aeMOM  SI3BIKE
mporpaMMupoBanus). HaxokIeHue MHUHMMyMa M MakCUMyMa M3 JIBYX, TpE€X M 4eThIpéx uucen. Pernenue
KBaJPaTHOTO YpaBHEHUsI, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JluanoroBasi OTJIajka MPOrpaMM: MOIIATOBOE BBIMOJHEHUE, TPOCMOTpP 3HAYEHUN BEITUYUH, OTIAJOYHBII
BBIBO/I, BEIOOpP TOYKU OCTAHOBA.

Hukn ¢ ycnoBuem. Anroputm EBkinaa ans HaxoXIeHHs HawOOJBIIETO OOIIETO JeNUTeNsl ABYX
HaTypalbHBIX uHWcel. Pa30umeHue 3amucu HATypaJIbHOTO YHWCIa B TIO3UIIMOHHOW CHCTEME C OCHOBAHHEM,
MEHBIIINM WU paBHBIM 10, Ha OTJENbHBIE TH(PHI.



[ukn ¢ nepeMeHHON. ANTOPUTMBI MPOBEPKHU JEIMMOCTU OJHOTO LENOr0 YMcia Ha APYroe, IpOBEPKU
HaTypaJIbHOI'O YUCIIA HA IPOCTOTY.

O06paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) nepeMeHHble. [locumBoabHast 00paboTKa
cTpok. [Tocuér yacToThl MOSABIEHUS CUMBOJIA B CTpOKe. BeTpoeHHble QyHKIMM 111 00pabOTKU CTPOK.

AHaJM3 AJITOPUTMOB

OmnpeneneHne BO3MOXXHBIX pe3yJbTaToOB padOThl alropuT™Ma MPU JaHHOM MHOXECTBE BXOJHBIX JaHHBIX,
OIIpeIeNIEHUE BO3MOKHBIX BXOJHBIX JIaHHBIX, IPUBOASIINX K JaHHOMY pE3yJbTary.

9 KJIACC

Iudgposas rpaMOTHOCTH

I'no6anbHas cerb UHTEpHET M cTpaTerun 0e30MacHOr0 NOBeJAeHUs B Hel

I'mob6anwsHas cetb UnTepHer. IP-anpeca y3moB. CereBoe xpaHeHHE JaHHBIX. METOIbI MHINBUAYAIBHOTO U
KOJIJIEKTUBHOTO pa3MelleHuss HoBoM HH(opmanuu B MHTepHere. bomnbline naHHble (MHTEpPHET-AAaHHBIE, B
YaCTHOCTH JJaHHBIE COLIMAIbHBIX CETEN).

[Tonstre 06 MHPOPMAMOHHON 0€30MacHOCTH. YTPO3bl HH()OPMAITMOHHONW 0€301MacCHOCTH NP padoTe B
r7100aIbHOM CeTH M METOJIbI MPOTUBOCHCTBUS UM. [IpaBuia 6e3omacHoil ayTeHTU(UKAIUK. 3aluTa JTUIHON
uHpopmauuu B UnTtepHere. bezonacuelie crparerun nosenenus B Miurepuere. [Ipenynpexaenue BoBiaeueHUs B
JECTPYKTUBHBIC 1 KPUMHUHAJIbHBIE (POPMBI CETeBON aKTUBHOCTH (KUOEepOyIIMHT, GUITMHT U ApyrHe GOpMBI).

PaGora B uHGOpMALIMOHHOM NPOCTPAHCTBE

Bunel nestenbHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKALMOHHBIE CEPBUCHI (IIOYTOBAs
ciryk0a, BUae0-KOH(EpEHL-CBs3b U JIpYTHe), CIPABOYHBIE CIIYKOBbI (KapThl, PACIMCAHUA U IpYTHeE), TOUCKOBbIE
CITY>KOBI, CIIy>)KOBI OOHOBJIEHUSI IPOTPAMMHOTO OOECIIeYeHusI U apyrue ciry:xk0bl. CepBHCHI TOCYAapCTBEHHBIX
ycayr. O6nauHble XpaHwiMia AaHHbIX. CpencTBa COBMECTHON pa3pabOTKM JAOKYMEHTOB (OHJIaH-O(HCHI).
[TporpamMHoOe oOecrieueHHe Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBBIE M TpaduyecKhe penakTOphl, CPebl
pa3pabOoTKU IPOTPaMM.

TeopeTnueckune 0CHOBbI HH(POPMATUKHU

MopaeaupoBaHue Kak MeTO/ NO3HAHUS

Mogens. 3agauu, penraeMsie ¢ MOMOIIBI0 MoaenupoBanusd. Kinaccudukanum moneneit. MarepuanbHbie
(HatypHble) U MHpOpPMaLMOHHBIE Mojenu. HempepblBHBIE U JTUCKPETHBIE MOJeNU. MIMUTAllMOHHbBIE MOJEINH.
Urposeie Mosenu. OluieHKa aJleKBaTHOCTH MOJIEIU MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJEIINPOBAHMSL.

Tabnuunsie Mozenu. Tabnuua kKak npeacTaBlIeHUEe OTHOIICHUS.

basel nannpx. OTO0p B TAOMUIIE CTPOK, YAOBIECTBOPSIONIMX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpueHTHpOBaHHbBIE U HEOPHUEHTUpOBaHHbIE rpadsl. JnuHa (Bec) pedpa.
BecoBas matpuna rpada. Jlnuna nytu mexnay BepuimHamu rpada. [louck ontumanbsHOro mytu B rpade.
HauanbHas BepmnHa (MCTOYHMK) M KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM rpade. Brrumcnenue
KOJIMYECTBA MMyTel B HAIPABICHHOM al[MKIMYECKOM Ipade.

HepeBo. Kopens, BepinHa (y3en), 1uct, pedpo (nyra) nepesa. Beicota nepesa. Ilognepeso. IIpumepst
HCIO0JIb30BaHus JepeBbeB. [lepebop BapraHTOB ¢ IOMOIIIBIO I€pPEBa.

IlonssTe  MaTeMaTH4YecKOM  MoJenHW. 3ajadyd, pellaeMble ¢ IMOMOILIBI0  MaTeMaTH4YECKOro
(xoMIbIOTEPHOT0) MoJennpoBanust. OTIM4re MaTeMaTHUECKON MOJIENH OT HaTypHOU MOJENHU U OT CIIOBECHOTO
(;IuTepaTypHOro) onucaHus 00bEeKTa.

Oranbl KOMIIBIOTEPHOTO MOJEIMPOBAHUA: MOCTAHOBKA 33Jayd, MOCTPOEHUE MaTeMaTUYeCKOW MOJENH,
IIpOrpaMMHasl peajln3alysi, TECTUPOBAHUE, NPOBEIACHHE KOMIIBIOTEPHOTO JKCIEPUMEHTa, aHaJu3 €ro
pe3yJIbTaTOB, YTOYHEHHE MOJIEIH.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

Pa3paboTka anropuTmMoB M NporpamMm

Paz6uenue 3agaun Ha noa3aaayn. CocTaBiIeHHE aITOPUTMOB M IIPOrpaMM C MCII0JIb30BaHUEM BETBIICHUH,
LIMKJIOB M BCIIOMOTATENbHBIX aJTOPUTMOB I VYIpaBICHUS HCHONHUTENEeM PoOoT wim JIpyrumu
UCTIOJHUTENISIMH, TaKUMU Kak Yepenamka, YepTEKHUK U IPYTUMHU.

TaOnuunble BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. CocTaBlieHHE W OTJaJKa Mporpamw,
peaTu3yoIMX THIIOBBIE aJTOPUTMBI OOPaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OIHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, lllkonpHbIil AnroputMudeckuii SI3bIK): 3amoHeHUE
YHUCJIOBOTO MacCHBa CIy4YalHbIMH YHMCIaMH, B COOTBETCTBUM ¢ (opMysnoi wWiM HyTéM BBOJA 4YHCET,
HaXO0XJEHUE CYMMbl 3JIEMEHTOB MAacCHBA, JIMHEWHBIM MOWCK 3a/JaHHOTO 3HAYEHHS B MAacCUBE, MOJCYET
3JIEMEHTOB MAacCHBa, YJIOBJIETBOPSIOMINX 33JaHHOMY YCJIOBHUIO, HAXOKJCHHE MUHUMAJIBHOTO (MaKCUMAJIBHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MacCUBa.



OOpaboTka TOTOKa JAaHHBIX: BBIYMCICHHE KOJHMYECTBA, CYMMBI, CpPEIHEro apu(METHYECKOro,
MUHUMAJIBHOTO U MaKCUMaJIbHOT'O 3HAYEHUS AJIEMEHTOB MOCIEA0BATEIbHOCTH, YIOBIETBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

YnpasieHue

VYupasnenue. Curnan. OOparHas cBs3b. [lomydeHune cUTHAJIOB OT IUGMPOBBIX JAaTYUKOB (KacaHUs,
paccrosinusi, cBera, 3Byka U Jpyroro). [Ipumepsl ucnonb3oBaHus MPUHIMIIA OOpaTHOM CBSI3U B CHUCTEMax
YIpaBJICHUS! TEXHUUYECKUMH YCTPOHUCTBAMH C MIOMOIIBIO TATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTHU3HPOBAHHBIX CUCTEM (CHCTeMa YIpaBieHHs IBUKEHHEM B TPAHCIOPTHOM cHUCTEME,
CBapoOYHas JIMHUS aBTO3aBOJIa, aBTOMATH3UPOBAHHOE YIPABICHHE OTOIUIEHHEM JIOMa, aBTOHOMHAs CHUCTEMa
yIpaBieHUs TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[TonsaTue 006 3MeKTPOHHBIX Tabnuax. TUIBI JAHHBIX B SYEHKaX AJIEKTPOHHOM Tabnuisl. PenaktupoBanue
u dopmatupoBanue Tabaui. BerpoeHHble PyHKINU U1 TOMCKA MAKCUMYyMa, MUHUMYMa, CYMMBI M CPEIHETO
apupmernyeckoro. COpTHpOBKa JAHHBIX B BBIJIEIIEHHOM jauamna3one. IlocTpoenue nuarpamm (TUCTOrpamma,
KpyroBas IuarpaMma, ToueuHas guarpamma). Beibop tumna auarpaMMel.

[IpeobpaszoBanue hopmy rpu konupoBanuu. OTHOCUTENbHASI, A0COTIOTHAS M CMEIIIAHHAS apecallysl.

YcnoBHBIE BBIYMCIEHUS B 3JIEKTPOHHBIX Tabmuiax. CyMMHpOBaHHE U MOJACYET 3HAYCHUH, OTBEUAIOIINX
3aaHHOMY yciioBuio. O06paboTka OonbIMX HAOOPOB MaHHBIX. UHCIEHHOE MOJIETUPOBAHHE B AJECKTPOHHBIX
TalJIMIax.

HNudopmanuoHHbIe TEXHOJIOTHH B COBPEMEHHOM 0011eCTBe

Ponbp mHGpOpMAMOHHBIX TEXHOJOTHA B Pa3BUTHM SKOHOMUKH MHUPA, CTpaHbl, peruoHa. OTKpHITHIE
o0pa3zoBaTenbHBIC PECYPCHI.

IIpodeccun, cBszannbie ¢ wuHPOpMAaTUKOW ¥ WHGOPMALMOHHBIMU TEXHOJOTUSIMU: BeO-Iu3aiiHep,
NPOTPAaMMHUCT, Pa3pabOTUYUK MOOWJIBHBIX TPHIIOKEHHH, TECTHPOBIIUK, aPXUTEKTOP IMPOrPAMMHOIO
o0ecrniedeHus, CIeHAIUCT 110 aHAIU3Y TaHHBIX, CACTEMHBIN aIMUHUCTPATOP.
2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS INPOI'PAMMBI IO UH®OPMATUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUAA

W3yuenne nH(pOpMATHKH Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs HANPABICHO Ha JIOCTHKCHHE
00y4aroIUMUCS JIMYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS COJEPKAHUS y4eOHOTO
npeaMera.

2.1. JUYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yabTaThl WMEIOT HANpaBICHHOCTh Ha pEIICHWE 3a7ad BOCIUTAHUS, PA3BUTHS W
COLIMAJIN3ALUHN 00YYaIOIINXCS CPEICTBAMH YUE€OHOTO MpeIMeTa.

B pesynbrare uzydyenus mHGOPMaTHKHA Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus y OOydarolerocs
OyayT chopMUpPOBaHbI CIAEAYIOIINE TNYHOCTHBIE PE3YNIbTAThl B YACTH:

1) maTpHOTHYECKOr0 BOCIUTAHMUSA:

LIEHHOCTHOE OTHOIIEHHE K OTE€YECTBEHHOMY KYJIbTYpHOMY, MCTOPHYECKOMY M HAyYHOMY HACIEIHIo,
MOHWMaHKE 3HAYeHUS WHPOPMATUKHA KaK HAyKW B KU3HU COBPEMEHHOTO OOIIECTBA, BIIAJCHUE JOCTOBEPHOMN
uHpopManuel O MepelloBBIX MHPOBBIX M OTEYECTBEHHBIX JOCTHKEHHMSIX B 00JacTH WH(POPMATUKH U
WH(POPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHAX O IUQPPOBOH TpaHChHOpMAIHU
COBPEMEHHOT0 00IIIeCTBa;

2) 1yXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OpHEHTAIs] Ha MOpajbHbIE IIEHHOCTH M HOPMBI B CHUTYallMsSX HPABCTBEHHOTO BBIOOPA, TOTOBHOCTH
OLIEHUBATh CBOE TIOBEJCHHWE M IIOCTYNKH, a TaKXKe IOBEIEHHE W TOCTYNKH IPYTUX JIOACH C TMO3UIHA
HPAaBCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHUS TOCIEACTBUH IOCTYNKOB, AKTMBHOE HENPHITHE
aCOIMAIIFHBIX MTOCTYIIKOB, B TOM yHciie B IHTepHETE;

3) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTaBIICHHE O COIMAILHBIX HOpMaxX M IMpaBIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, B TOM
qucie B COLMANBHBIX COOOIIECTBaX, COOM0eHNE MPaBMl OE30MIaCHOCTH, B TOM YHUCIIE HABBIKOB 0OE30I1aCHOTO
MOBEJICHUSI B MHTEPHET-CpPe/ie, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATENLHOCTH TPU BBIIOJHEHUH
y4eOHBIX, IO3HABATEJIBHBIX 3aJ]ay, CO3JIaHUHM YYEOHBIX IPOEKTOB, CTpEMJIEHHME K B3aMMOINOHHUMAHHUIO U
B3aMMOIIOMOIIIH B MTPOIECCE ITON YIeOHOU AEITETHHOCTH, TOTOBHOCTD OIICHUBATh CBOE IMOBEICHUE M MTOCTYIIKH
CBOUX TOBAapHILEH C MO3UIIMK HPAaBCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUH ITOCTYIIKOB;

4) HeHHOCTeil HAY4YHOI'0 MMO3HAHUSA:



c(OPMHPOBAHHOCTE MHPOBO33PEHUYECKUX IpEACTaBIeHUH 00 uHPOpManuu, HHPOPMAIMOHHBIX
npomueccax U MH(POPMAIMOHHBIX TEXHOJOTHAX, COOTBETCTBYIOIINX COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOIN MPAKTUKU M COCTABISAIONIMX 0a30BYI0 OCHOBY JJISi MOHMMAaHHs CYIIHOCTH HAyYHOM KapTHHBI
MHpa;

UHTepeC K OOY4YEeHHI0O U T[O3HAHHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTb M  CIIOCOOHOCTH K
caM000pa30BaHNIO, OCOZHAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00Yy4EHHS B JalbHEHIIIEM;

OBJI/ICHUE OCHOBHBIMHM HAaBBIKAMH HCCIIEJJOBATEIILCKON JIEATEIIbHOCTH, YCTAaHOBKAa Ha OCMBICICHUE
OIIbITa, HAOJIIOJACHUH, MOCTYIIKOB U CTPEMJICHHE COBEPIICHCTBOBATH IyTH JOCTHIKCHUS WHAWBUIYaTbHOTO H
KOJIJICKTUBHOTO 0J1arornonyyus;

copMUPOBaHHOCTh MH()OPMALMOHHON KYJIBTYPBI, B TOM YHCJI€ HAaBBIKOB CAaMOCTOSITEIBHOW pabOTHI C
Y4eOHBIMH TEKCTaMH, CIpPAaBOYHOM JIUTEPaTypod, pa3sHOOOpa3sHBIMH CpPEACTBAMH HH(POPMALMOHHBIX
TEXHOJIOTUH, @ TAK)KE YMEHHS CAMOCTOATEIILHO ONPEACIATH IIeJH CBOEro 00y4eHHs, CTaBUTh U (POPMYIUPOBATH
s ce0si HOBBIE 3aaud B y4€0e M MO3HABATENbHOH JEATEIBbHOCTH, Pa3BHBATh MOTHUBBI U MHTEPECHI CBOCH
MI03HABATEIbHON 1A TEIHLHOCTH;

5) popmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOILICHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA HA 370POBBIH
o0pa3 XH3HH, B TOM YHCIE M 32 CUET OCBOEHHUS M COONIOJICHHS TpeOOBaHUI O€30MacHOW SKCILTyaTaluu
CpenCTB HHPOPMAIIHOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3ydeHHIO npodeccuii 1 Tpyaa B chepax nmpoheccnoHaIbHON AEATEbHOCTH,
CBSI3aHHBIX ¢ WH(POPMATUKOH, MPOrpaMMHPOBAHNEM M MH()OPMAIIMOHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
DOCTHKEHUSIX HayKH MH()OPMATUKU M HAYIHO-TEXHHYECKOTO MPOTpecca;

OCO3HAHHBII BHIOOp M MOCTPOCHUE WHAMBHIYATBHON TPaeKTOPUN 00pa30BaHUS U JKU3HEHHBIX IUIAHOB C
y4ETOM JINYHBIX U OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEIH;

7) 3KOJIOTrM4YeCKOT0 BOCIIMTAHMS:

OCO3HaHHE TIIO0AIBFHOTO XapaKTepa SKOJOrMYEeCKUX MpOoOJeM M MyTeH MX pelIeHUs, B TOM YHCIE C
y4€TOM BO3MOXKHOCTEW HHPOPMALMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTHH;

8) ananTannu 00y4armerocsi K M3MeHsIOIHUMCS YCJIOBHAM COUMATBHON U MPUPOAHOM CPebl:

OCBOCHHE OOYYAIOIIMMHUCS COIMAIBHOTO OIbITAa, OCHOBHBIX COIIMAIBHBIX POJIEH, COOTBETCTBYIOIIMX
BeIyIlel NesSTeNbHOCTH BO3pacTa, HOPM M MPaBWJI OOIIECTBEHHOTO MOBEACHUS, (JOPM COIMAIBHOMN KU3HU B
rpynmnax u cooOIecTBax, B TOM YHCI€ CYIIECTBYIOIUX B BUPTYaJlbHOM NPOCTPAHCTBE.

2.2. METANIPEJIMETHBIE PE3YJIBbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS NPOrpaMMbl IO HMHPOPMATHUKE OTpPakaloT OBJaJECHUE
YHHUBEPCATbHBIMU YYEOHBIMU JICHCTBUSIMH — TIO3HABATETbHBIMU, KOMMYHUKATUBHBIMU, PETYISTHBHBIMU.
IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJjornueckue geMcTBUA:

YMeHl/Ie onpez[ensnb IIOHATHUA, CO34aBaThb 0606HICHI/I$I, yCTaHaBJ'II/IBaTI) aHaJIOT'uu, KJ'IaCCI/I(l)I/IHI/IPOBaTI),
CaMOCTOSITENIFHO BBIOMPATh OCHOBAaHUS M KPUTEPUM Uid KIAacCHU(UKAIMK, YCTaHABIMWBATH MPHUUYUHHO-
CIIEICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKHE pAacCyXJIEHHUs, JAeNaTh YMO3aKIIOYeHUs (MHIYKTHUBHBIE,
JNEAYKTUBHBIE U 10 aHAJIOTUH) U BBIBOJBIL;

YMGHI/Ie cO31aBarTh, HpI/IMerlTB 158 Hp606paBOBBIBaTB 3HAaKH U CHUMBOJIbI, MOJCJIM U CXEMBI J1JIA peﬂleHI/ISI
y4eOHBIX U MM03HABATENbHBIX 33/1a4;

CaMOCTOSATENIbHO BBIOMPATh CIOCOO perieHus: ydeOHOW 3amayu (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebcKHe AeiHCTBUA:

(dbopMynupoBaTh BOMPOCH], (DUKCHPYIOMINE Pa3pblB MEXKAY PEATbHBIM U JKeIaTelIbHBIM COCTOSHHEM
CI/ITyaHI/II/I, O6T)CKTa, U CaMOCTOSTCIIBHO yCTaHaBHI/IBaTB HCKOMOE€ U JaHHOC,

OILICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TTOIYUCHHYIO B XOJI€ HCCIIETOBAHUS;

MMPOTHO3MPOBATh BO3MOXKHOE JajbHEWINIee pPa3BUTHE IIPOIIECCOB, COOBITHI W WX TIOCJIEACTBUS B
AQHAJIOTUYHBIX WM CXOJHBIX CHTYalMsIX, a TaKKe BBIABUTATH MPEANONIOKEHUS 00 HMX DPa3BUTHH B HOBBIX
yCJ'IOBI/IHX U KOHTCKCTAax.

Pabora ¢ undopmanmeii:

BBISIBJIATH )Ie(l)I/II_[I/IT I/IH(i)OpMaHI/II/I, JaHHBIX, HGO6XO)II/IMBIX HJIA pemeHI/m HOCTaBHeHHOfI 3aJa4u,



MPUMEHSITh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U OTOOpe WMHGPOPMAIUU WIIH
JAHHBIX U3 UCTOYHUKOB C YYETOM MPEI0KEHHON yueOHOW 3a/1auM U 3aJaHHBIX KPUTEPHUEB;

BEIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HH(POPMAIUIO PA3TMYHBIX BUIOB
dhopm mpeacTaBIeHNUS,

CaMOCTOSITENIHO BBIOMpATh ONTUMAIBbHYIO (OpPMY TMpeAcTaBIeHUs HWHPOPMALUU U HIUIIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXEMaMHU, TuarpaMmmMamMu, HHOM rpapuKoil U uX KOMOUHAIUSMU;

OLIEHUBATh  HAA&KHOCTh  WHGOpPMAIMKM 1O  KPUTEPHUAM, MPEUIOKEHHBIM  yYUTEIeM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENILHO;

3¢ GEKTUBHO 3aIOMUHATh U CHCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe JeilcCTBUS

Oo0menue:

COIIOCTABJIATH CBOM CYXKJCHHS C CYXKICHUSMHU APYTUX YUYACTHUKOB JIMajnora, oOHapyXuBaTh pa3inyuue U
CXOJCTBO ITO3UIIHIL;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIIOIHEHHOT'O OMbITa (IKCIIEPUMEHTA, UCCIICA0BAHUS, TPOEKTA);

CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHUS C Y4YETOM 3a/ad MPE3eHTAMH U OCOOCHHOCTEH
ayTUTOPUU U B COOTBETCTBUU C HHUM COCTaBJISITh YCTHbIE M MHUCBMEHHBIE TEKCThl C HCIIOJIb30BAHHEM
WUTIOCTPATUBHBIX MAaTEPHAIIOB.

CoBMecTHas 1eAITeIbHOCTD (COTPYIHUYECTBO):

[IOHUMAaTh M HCII0JIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M HHIAMBUAYAJIbHOH pabOThl NpU PpELICHUU
KOHKPETHOU IPOOJIEMBbI, B TOM YHUCIIE TIPHU CO3aHIH UH(DOPMAILIMOHHOTO MIPOIYKTa;

MPUHUMATH IIeJIb COBMECTHOW WH(MOPMAIMOHHON JEATEIBHOCTH IO cOOopy, 00paboTke, mepenade,
dbopmanuzanuun uHGOPMAIUHU, KOJJICKTUBHO CTPOHUTH JACUCTBUA MO €€ JOCTMXKCHUIO: PACIpeNessaTh POJIH,
JI0TOBapUBaThCs, 00OCYKIaTh MPOLIECC U PE3YIbTAT COBMECTHON PabOTHI;

BBIMIOJHATh CBOIO 4YacTh paboThl ¢ uHboOpManuedn uiu HHPOPMALMOHHBIM TPOAYKTOM, JTOCTUTAst
KAaueCTBEHHOI'0 pe3yJibTaTa IO CBOEMY HAIIPABJICHUIO M KOOPAWHUPYS CBOM AECMCTBUS C JIPYTMMH YJEHAMH
KOMaH/Ibl;

OLICHMBATh KAayeCcTBO CBOEro BKJIaJa B OOWMH HHPOPMALMOHHBIM HOPOAYKT IO KPHUTEPUSM,
CaMOCTOSITENNEHO C(hOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUS,

CpaBHMBaTh pE3yJIbTaThl C HCXOJHOM 3ajadeil M BKJIAJ KaXJOr0 WiIEHAa KOMaHAbl B JOCTHIXKEHHE
PE3yIbTATOB, Pa3aeiiaTh chepy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K MPEJOCTABICHUIO OTYETA TIEpe]
IpyHIoiu.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe JIeiicTBUS

Camoopranuzanmusi:

BBISIBJISITH B )KU3HEHHBIX U YY4EOHBIX CUTYallUAX MPOOIEeMbI, TpeOyIOIIne pelieHHs;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAXO0aX K MPUHATHIO PEIICHUN (MHIUBUIYAIBHOE IPUHSATHE PEIICHHU,
MPUHSATHE PEIICHUH B TPYIIIe);

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pEIICHUs 334a4yu (WIK €ro 4acTh), BRIOMpaTh Croco0 perieHus
y4yeOHOHM 3amauM ¢ y4y€TOM HUMEIOIUXCS PECYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBAThb
IIpeAJIaracMble BapUaHThl PEIICHU;

COCTaBJATH IUJIaH ACWCTBMI (IJIaH peanu3allid HaMEYeHHOTO alroOpUTMa peIIeHHs), KOPPEKTHPOBATh
MIPETIOKEHHBINA aITOPUTM C YUETOM MOTYYEHHsI HOBBIX 3HaHUN 00 U3y4aeMOM OOBEKTE;

JIeNaTh BEIOOP B YCIOBUSX MPOTUBOPEUNBOI HHPOPMAIIHH U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpoJIb (pediekcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U peIIeKCUH;

JlaBaTh OLEHKY CUTYallH U Mpe/jiarath IiaH e€ U3MEeHEeHHUS;

YUUTBHIBATh KOHTEKCT U MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH Y4eOHOM
3aJla4yM, aJanTUPOBATh PEIIEHNE K MEHSIOLUMCS 00CTOSITENILCTBAM;

OOBSICHSITh TPHYMHBI JOCTHKEHUS (HEJOCTHKEHHS) Ppe3ylbTaToB HH(OPMAIMOHHOW EATEIHHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOJIUTh O3UTUBHOE B IPOU3OIIEIIICH CUTYallUH;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHMBIIUXCS CUTYAIIHA,
YCTaHOBJICHHBIX OLIMOOK, BO3SHUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YNbTAaTa LEIH U YCIOBHUIM.

IMOUMOHATbHBIN HHTEJIEKT:

CTaBUTH ce0sl HA MECTO JIPYTOro YeloBeKa, IOHUMAaTh MOTHBBI M1 HAMEPEHUS IPyToro.

IIpunsTue ceds1 M APyrux:



0CO3HAaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYI Jake B YCIOBHMAX OTKPBITOTO JOCTyHa K

00bIM 00BEMaM HH(POPMAIIUH.
2.3. IPEJJMETHBIE PE3YJIbTATHI
K xonIty 00yuenus B 7 kijiacce y o0ydaromnierocst 0yayr copMUpOBaHbI CICIYIONTUE YMECHHUS:

MOSICHATh Ha MPHMEpax CMBICT MOHATHH «uH(OopMaIusy, «uH(OPMAIIMOHHBINA TIpoueccy, «oOpaboTka
uH(popMaLIUNY, «XpaHeHHe HHpopMauny, «repeaadya nHhHopMaluny;

KOJAMPOBAaTh M JEKOJUPOBATH COOOLICHHMS MO 3aJaHHBIM IpaBHJaM, JAEMOHCTPHPOBATH IOHUMAaHHE
OCHOBHBIX IPUHLIMIIOB KOJMPOBAHUS UH(DOPMALIUK PA3IMYHON MPUPOBI (TEKCTOBOM, rpaduuecko, ayano);

CpaBHUBATh JUIMHBI COOOILEHHH, 3alMCAHHBIX B Pa3IUYHBIX al(aBUTaX, ONEPUPOBATH EIUHHIIAMHU
U3MepeHus: THPOPMAIIMOHHOTO 00bEMA U CKOPOCTH MEePEeAaYu JaHHBIX;

OLIEHUBATh U CPAaBHUBATh Pa3Mephl TEKCTOBBIX, IPa)MUeCKUX, 3BYKOBBIX (paiiiioB U BHIe0(aiiIoB;

MPUBOJIUTH MPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Iepeaayd MH(OpMaluu, CpaBHUBATH UX
KOJINYECTBEHHBIE XapaKTEPUCTHKHY;

BBIICTISITh OCHOBHBIE JTanbl B HCTOPUM M [OHUMATh TEHACHIIMU pPAa3BUTUS KOMIBIOTEPOB H
MIPOrPaMMHOTO O0ECTICUeHUS;

MOJIy4aTh W HUCIOJB30BaTh HMH(MOPMALMIO O XapaKTEPUCTHKAX IEPCOHAJIBLHOTO KOMIIBIOTEpAa U €ro
OCHOBHBIX 3J€MEHTax (IpOoILeccop, OINepaTHBHAs MaMATh, JOJTOBPEMEHHAs MaMsATh, YCTPOWCTBAa BBOJA-
BBIBOJIA);

COOTHOCHTB XapaKTEPUCTUKH KOMITBIOTEPA C 33/1a4aMHt, PEIIAEMBIMHU C €r0 TIOMOIIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUYECKON CTPYKType (aillioBoil cucTteMbl (3amuchiBaTh MOJHOE WMMs (haiina
(katasora), myTh K (ailry (Karajuory) mo HMEIIIEMYCS OIHMCAHUI0 (ailIoOBOW CTPYKTYphl HEKOTOPOTO
MH(POPMAITMOHHOTO HOCHUTEIIA);

paborate ¢ (aiiIoBOil CHCTEMOW TNEPCOHAIBHOTO KOMITBIOTEpPAa C HCIIOJIB30BaHUEM TpaguuecKOro
uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIMPOBATh, MEPEMEIIaTh, IEPEUMEHOBBIBATh, yIAISITh U apXUBUPOBAThH
(aiisiel U KaTaIoTH, UCTIONB30BAaTh AHTUBUPYCHYIO IIPOTPaAMMY;

MPEJICTaBIATh PE3yabTaThl CBOEH JEATENBHOCTH B BHJIE CTPYKTYPUPOBAHHBIX HILTIOCTPUPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEIUMHBIX MMPE3ECHTALIMI;

uckatb uHpopmauuto B HMHTepHere (B TOM 4HCIe, MO KIIOYEBBIM CIOBaM, IO H300paKEeHUIO),
KPUTHYECKH OTHOCHTHCS K HaljieHHOW HH(OpMAaIuu, OCO3HaBas OMACHOCTh JUISl JIMYHOCTH W OOIIecTBa
pacripocTpaHEeHUs] BpPEIOHOCHOW WHGOpMAlKMK, B TOM YHUCIE JKCTPEMHUCTCKOTO M TEPPOPUCTHUECKOTO
XapakTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pPeCypcoB;

MCTIOJIh30BaTh COBPEMEHHBIEC CEPBUCH MHTEPHET-KOMMYHHKAIIHIA;

cobmogath TpeOoBaHUS O€30MacHOM HKCIUTyaTallMM TEXHUYECKUX CPEICTB HMH(OPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJOTHHA, COONIOIATh CETEBOM ITHKET, 0a30Bbie HOPMBI MH(POPMAIMOHHON ITHKH H
npaBa Ipu paboTe ¢ NPUIOKEHUSMH Ha JIOOBIX YcTpoiicTBax W B VIHTepHere, BbIOMpaTh Oe3omacHble
CTpaTeTHH MOBEJICHHSI B CETH;

OPUMEHSATh METO/Abl MPO(UIAKTUKM HETaTHUBHOTO  BIMSHUS  CPEACTB  HH(GOPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTUI Ha 3/J0POBbE TIOIH30BATEIIS.

K koH1y o0yuenus B 8 kiiacce y oOyuatomierocst Oynyt copMUpPOBaHbI CIETYIOIUE YMEHUS:

MOSICHATH Ha IPUMEPAX Pa3IMUHs MEXKTy MO3UIIMOHHBIMH U HETIO3UITHOHHBIMU CHCTEMaMHU CUUCIICHUS;

3alMCBIBAaTh U CpaBHUBATH Lejble yncia oT 0 10 1024 B pa3iauyHbIX HO3ULIMOHHBIX CUCTEMAaX CUMCICHUS
(c ocHoBaHusIMH 2, 8, 16), BEITIOJIHATH apu(PMETHIECKHE OTIEPALIMH HAJl HUMU;

PacKpbIBaTh CMBICI IOHATUH «BBICKAa3bIBAHHEY, «JIOTUUECKAs ONEPALIU», «JIOTHUECKOE BBIPAKEHUEY;

3aIUCBHIBATh JIOTHYECKHE BBIPAKEHUS C HCIIOJIB30BAaHHEM IM3BIOHKINK, KOHBIOHKIIMA W OTPHIIAHUS,
OIIPENIeNIATh UCTUHHOCTD JIOTUYECKUX BBIPAXKEHUH, €CIIM M3BECTHBI 3HAUYEHUS MCTMHHOCTU BXOJSIIUX B HETO
MEPEMEHHBIX, CTPOUTH TaOJUIBI HCTUHHOCTH JUTSI JIOTHYECKUX BBIPAKEHUI,

PacKpbIBaTh CMBICI MOHSATHH «HCIOIHUTENBY, «AJITOPUTMY, «IIPOTPaMMay, MOHUMAs PAa3HUILy MEKIY
ynoTpeOIeHNeM 3TUX TEPMUHOB B OOBIICHHOMN pedH U B HH(OPMATHUKE;

OIMCHIBATH AJITOPUTM pEIIEHUS 3a/1a4M PA3IMYHBIMU CIOCO0AMH, B TOM YHCIIE B BUIE OJIOK-CXEMBI;

COCTABIISITh, BBINIOJNHATH BPYYHYIO W Ha KOMITBIOTEPE HECIIOKHBIC AITOPUTMBI C HCIOJIB30BAaHHEM
BETBJICHUH M [IUKJIOB JJISl YIPABJICHUS UCTIOIHUTENAMH, TaKUMU Kak Pobort, Uepenarika, YepTéxHUK;

WCTIOJIH30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3IMYHBIX THUTIOB (YHCIIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX), &
TaKXe CoJIeprKalllie UX BBIPAXKEHUS, UCIIOJIb30BaTh ONepaTop MPUCBauBaHMS;

WCTIOJIB30BATh TP pa3paboTKe MpOorpamMm JIOTHUECKUE 3HAYCHHS, OTIEPALMHI U BEIPAXKEHUS C HUMH,



aHAJIN3UPOBATh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE ONPEAEIATh, KaKue Pe3yabTaTbl BO3MOKHBI
IIPU 33JJaHHOM MHO’KECTBE MCXO/HBIX 3HAUCHHUIA;

CO3/1aBaTh M OTJIQ)KUBATh POTrPaMMbI Ha OJTHOM U3 S3bIKOB iporpammupoBanus (Python, C++, [Tackaisb,
Java, C#, llIkonpHBI AnropuTMudeckuil SI3bIK), pean3yoine HECIOKHbBIE AITOPUTMBI 00pPaOOTKH YHCITOBBIX
JAHHBIX C MCIOJIb30BAaHUEM IIMKJIOB M BETBJIICHUH, B TOM YHCJIE PEATU3YIOIIME MPOBEPKY AEIUMOCTH OJIHOTO
LIEJION0 YMCJIa Ha JPYroe, NIpOoBEpKY HATYpajJbHOI'O YMCIIA HA MPOCTOTY, BbIAEICHUA LM(P U3 HATYypalbHOTO
qucia.

K koH1y o6ydenus B 9 kiacce y oOyuaromierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHHUS:

pa3duBaTh 3aJa4M Ha IOJ33Ja4d, COCTABJIATH, BBIIOJHATH BPYYHYIO M Ha KOMIBIOTEPE HECIO)KHBIC
QJITOPUTMBl C HCIOJb30BAHMEM BETBJICHUH, IIMKJIOB M BCIOMOTaTEIbHBIX aITOPUTMOB JUISl YIpPaBICHUSA
WCIIOTHUTEIIIMH, TaKUMU Kak Pobot, Uepenamika, YepTéxxHUK;

COCTABJIATh U OMIAXKHUBATH MPOTrPAMMBl, PEATU3YIOIIUE THUIOBbIE AITOPUTMBI OOPAaOOTKM YHMCIOBBIX
IIOCJIEZI0BATEIBHOCTEN UIIM OJTHOMEPHBIX YHUCIOBBIX MAaCCUBOB (IIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIH
KOJIMYECTBA AJICMEHTOB C 3a/IaHHBIMH CBOWCTBAaMHM) Ha OJHOM W3 sI3bIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonsHBIH ATTOpUTMUYECKUH SI3BIK);

PacKpbIBaTh CMBICH MOHATHH «MOJENbY», «MOJAEIMPOBAHUE», ONPENENATh BHJbl MOJENEH, OLEHHUBATh
a/1eKBaTHOCTb MOJIEIN MOJAEIUPYEMOMY OOBEKTY U LIEISIM MOJEIINPOBAHMUSI;

UCIOJb30BaTh Ipadbl U JepeBbs JUIsl MOJEIMPOBAHUS CUCTEM CETEBOW M HMEpPapXUUYECKOH CTPYKTYpHI,
HAXO/UTh KpaTYalIni MyTh B rpade;

BBIOMPATH CIIOCOO MpeACTaBIECHUS JaHHBIX B COOTBETCTBUU C IOCTABJICHHOM 3ajaueil (TabyuIbl, CXEMBI,
rpaduKy, TMarpaMMBbl) C HCIIOIB30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKH JaHHBIX;

UCIOJIb30BATh IEKTPOHHBIE TaOIMLbI A5 00pabOTKHU, aHaIM3a ¥ BU3yaJH3allMd YMCIOBBIX JIAaHHBIX, B
TOM UHCIIE C BBIIEJICHUEM Juana3oHa TaOIULIbl U YIOPSA0YMBaHUEM (COPTUPOBKOM) €TI0 3JIEMEHTOB;

co3/laBaTb M IPHUMEHATh B DJEKTPOHHBIX Tabmuuax (GopMyasl s pacd€ToB € MCIOJIb30BaHHEM
BCTPOCHHBIX apu(MeTHdecKkux (GyHKIUH (CyMMHpPOBAHWE W MOJCYET 3HAYCHUH, OTBEYAIONINX 3aJaHHOMY
YCJIOBHIO, cpesiHee apu(MeTHdecKkoe, MOUCK MAKCHUMAJIbHOTO W MHMHHUMAJIBHOIO 3HAueHUs), aOCOIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOH aJipecaluy;

UCIOJIb30BATh 3JIEKTPOHHbIE TaOIMIIbI ISl YUCICHHOTO MOJIEIUPOBAHUS B MIPOCTHIX 33aJauyaxX U3 Pa3HbIX
MPEAMETHBIX 00J1aCTel;

UCIOJIb30BAaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHMCIIE KOMMYHHUKALIMOHHBIE CEPBHCHI, 00JauHbIe
XpaHWIMILA JAHHBIX, OHJIANH-TporpamMMbl (TEKCTOBblE U TpadUyecKue peJakTopbl, Cpelbl pa3pabOTKH)) B
y4eOHO 1 IOBCEAHEBHOM J€SITENbHOCTH;

MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUS T€OMH()OPMALIMOHHBIX CEPBHUCOB, CEPBUCOB TIOCYAApCTBEHHBIX
yciayr, o0pa3oBaTesIbHBIX cepBUCOB MIHTepHETa B yueOHOM U MOBCETHEBHOM /1€ TEbHOCTH;

HCIOJIb30BaTh Pa3IMYHbIE CPEICTBA 3AIIUTHI OT BPEAOHOCHOTO MPOrPaMMHOI0 00ecrieueHus, 3alluaTh
NEePCOHATbHYI0 HMH(OPMAIMI0 OT HECAHKIMOHUPOBAHHOTO [JOCTYNAa M €ro MOCIEACTBUM (pasriaiieHus,
MIOJIMEHBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKHX M COLMAIBbHO-TICUXOJIOTHYECKUX aCIEKTOB
UCMOJb30BaHUs ceTH VIHTepHeT (ceTeBass aHOHUMHOCTb, LM(POBOI clel, ayTEeHTHYHOCTh CYOBEKTOB MU
PECYPCOB, OIMIACHOCTH BPEJOHOCHOTO KOJ1a);

pacrio3HaBaTh MONBITKA W MpPENyNpeXkaaTbh BOBJIEYEHHE ce0sl M OKpYXKAlOMIHUX B JECTPYKTUBHBIE U
KpUMUHAJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM UHnCiie KUOEPOYIITUHT, (DUILTUHT).

3. TEMATHYECKOE IINTAHUPOBAHME 110 YHEBHOMY INPEJMETY «MH®OPMATHUKA»
7 KJIACC

KoJsnuyecTBo 4acoB

Ne /it HaumeHoBaHue pa3ieioB u Kontpoasn- | [Ipakru- JaekTpoHHbIe (LU(pPOBbHIE)
) TeM NPOrpaMMbl Bcero | Hble yeckue | 00pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pasznea 1. [ilndpoBasi rpaMoTHOCTD
11 Kommnsrorep — yHuBepcanbHoOe 2 bubnnorexka [JOK
' YCTPONCTBO 0OpabOTKHM TaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpaMMsbl U JaHHBIE 4 1 1 bubmmorexa [IOK

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

1.3 KomnbrotepHsie ceTu 2 1 bubnnorexa [JOK



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

| https://m.edsoo.ru/7f41646e
Wroro no pazmeny 8 1 2
Pasznea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 WNudopmanus u 2 bubmumoreka [IOK
uHGOPMAIIMOHHBIE ITPOIECCHI https://m.edsoo.ru/7f41646e
2.2 [IpencraBnenue nHPOpPMALTUU 10 1 EH@I_HOTeKa LIOK
ttps://m.edsoo0.ru/7f41646e
Uroro no pazgeny 12 1
Pa3nen 3. UndopmanmoHHbie TEXHOJTOTUHA
bubmuorexa [JOK
3.1 TeKcToBble JOKYMEHTEI 6 https://m.edsé_}).ru/7f41646e
3.2 KowmmerorepHas rpaduka 5 1 1 ﬁgggﬁ;:iii?{fﬂ 116466
3.3 MynbTUMEIHITHBIC TPE3CHTALINH 3 1 ﬁgg;ﬁ;ﬁi%iﬁ?rﬁﬂ 416466
Htoro no pazneny 14 1 2
OBILIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOTPAMME
8 KVIACC
KoJsnyecTBO 4acoB
Ne o/ HaumeHoBaHue pa3jie/ioB U Kontpoas- | [Ipakru- JyekTpoHHbIE (IU(PPOBLIE)
TEM NMPOrpaMmabl Bceero | upie yeckKkue oﬁpasosaTeanme pecypcehl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
11 CHCTeMbI CUHCICHHS 6 https://m.edsg).ru/?f418516
12 DJIEeMEHThI MaTeMaTHYECKOU 6 1 bubmuorexa [JOK
JIOTHKH https://m.edso0.ru/7f418516
Hroro no pazgeny 12 1
Pa3nen 2. AroputMbl M IPOrpaMMHUpOBaHNe
1 [ o, | B 10K
KOHCTpYKIIH https://m.edso0.ru/7f418516
2.2 S3BIK IpOrpaMMHUPOBAHUS 9 2 Eggi?ﬁgi%ii?ﬁn 418516
23 | Anamms anroputvon 2 . ﬁ%ﬁ/ﬁeﬁiiﬂﬁ/mmsle
Wroro no pazueny 21 2 2
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
ITPOTPAMME
9 KJIACC
KosauyecTBO yacoB
Ne n/m HanmeHnoBaHue pa3ieiioB u Kontpoab- | [Ipakru- | 71eKTpoHHbIe (HudpoBbHIE)
TeM MPOrpaMmbl Beero | Hble yeckue | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 MopenupoBaHre Kak METOJ 8 1 bu6nmoreka [JOK



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

| HO3HaHMS

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

Wroro no pazmeny 8
Paznea 2. UndopmanmoHHble TEXHOJIOTH
2.1 DTIEKTPOHHBIC TaOIHIIE! 10 EESSJ,I:?/?YTfeKdaS(I)_E)(.)rIS/ 7f41a7d0
29 HNudopManimoHHbIE TEXHOJIOTHH 1 bubmuorexa [JOK

B COBPEMEHHOM O0IIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11

Pa3nes 3. AropuT™Mbl M IPpOrpaMMHpOBaHue

31 PazpaboTtka anropuTMoB u 5 bubmumoreka [IOK
porpamMm https://m.edsoo.ru/7f41a7d0
bubnnoreka [HOK
32 ¥mpaserine 2 https://m.edsi.ru/7f41a7d0
Wroro mo pazneny 8
Pasnen 4. ludposasi rpamoTHOCTH
41 | erporetmn Gosomaenore | 3 BuGmiorexa LIOK
OBECHHS! B HEil https://m.edsoo.ru/7f41a7d0
492 Pabora B nH(pOpMaImOHHOM 9 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 5
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I1O0 34 3 5
ITPOI'PAMME
4. MOYPOYHOE INIAHUPOBAHHUE
7 KJIACC
Ne KosanyecTBo
n/n Tema ypoka 4acoB
Pasznea 1. llndposasi rpaMOTHOCTH
1.1 KomnbroTep — yHUBEpCATIbHOE YCTPOMCTBO 00pabOTKH JAHHBIX
1 Komnbrotep — yHHBepcanbHOE BEIYMCIUTEIBLHOE YCTPOUCTBO, paboTaroliee 1o 1
nporpamme. TexHuka 6€301MacHOCTH 1 paBuiIa paboThl HA KOMIIBIOTEPE
2. | Mcropus u coBpeMeHHbIE TeHICHIIMH Pa3BUTHsI KOMIIbIOTEPOB 1
1.2 TIporpaMMsl 1 1aHHBIE
3 ITporpammHoe obecnieueHne komnbroTepa. [IpaBoBas oxpaHa mporpamm U JaHHBIX. 1
CraproBasi JTUarHOCTHUKA
4. | ®aiinel u nanku. OCHOBHBIE oNepalluu ¢ QaillaMu U nankamu 1
5. | ApxuBauus naHHbIX. Vcnonb3oBaHue nporpaMM-apXruBaTopoB 1
6. | KommbroTepHbIe BUPYCHI 1 aHTHBHPYCHBIC IPOTPAMMEI 1
1.3 KoMIproTepHBIC CeTH
7. | Komnbrorepnsie cetu. [Tornck nndopmaru B cetn MuTepuer 1
8 Cepsuchl nHTepHET-KOMMYHUKaIi. CeTeBoit aTukeT. CTpareruu 6e301macHOro 1
noBeqieHus B MIHTepHeTe
Paspnen 2. Teopernueckue 0CHOBbI HHGOPMATHKH
2.1 Nudopmanms n mHGOpMAITMOHHBIE TIPOIIECCHI
9. | Madopmarus u nanHbIe 1
10. | MudopmarmioHHBIE POIIECCHI 1



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

2.2 TlpencraBienne nHGOPMaITUH

11. | PazHooOpaswue s1361K0B 1 andaBuToB. EcTecTBEHHBIE M (JOPMATILHBIE SI3BIKH 1

12. | IBonunsrii andasut. [IpeodbpazoBanue mro60ro andaBuTta K JBOUITHOMY 1

13. | [IpencraBneHue JaHHBIX B KOMITBIOTEPE KAK TEKCTOB B JIBOMYHOM asihaBUTE 1

14. | Enununel u3mepenus nHGOPMaIMU U CKOPOCTHU NIEpeadn JaHHBIX 1

15. | KogupoBaHnue TekcToB. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI 1

16. | lekogupoBanue coobmenuii. MupopmanmonHblii 00bEM TEKCTa 1

17 [udposoe npencraBieHrne HENIPEPHIBHBIX JAHHBIX. TexHUKa 0€30IaCHOCTH U 1
npaBmia pabOThl Ha KOMITBIOTEpE.

18. Koauposanue nsera. Ouenka nHhpopMamoHHOro o0bEMa rpagueckux JaHHbBIX 1
JUISl paCTPOBOTO M300paKEHUS

19. | Koguposanue 3Byka

20. | KonTpomnbHas pabota o teme "lIpencrasnenue nnpopmanun' 1

Pa3nen 3. UnopmanmoHHbIe TEXHOJTOTUHA

3.1 TekcToBbIE TOKYMEHTHI

21, AHanu3 KOHTPOJIbHOM paboThl. TeKCTOBBIE TOKYMEHTBI, X BBOJ U PENAKTUPOBAHHE 1
B TEKCTOBOM IIPOIIECCOpe

22. | ®opMaTUpOBAHUE TEKCTOBBIX TOKYMEHTOB 1

23. | [lapametpsl ctpanuiibl. CHUCKU M TaOJIUIIBI 1

24. | BcraBka HETEKCTOBBIX OOBEKTOB B TEKCTOBHIE IOKYMEHTHI 1

25. | lHTennexTyanbHble BO3MOYKHOCTH COBPEMEHHBIX CHCTEM 00pabOTKH TEKCTOB 1

26. | O6oO0mmenune u cucreMaTu3ays 3HaHui 1Mo Teme «TeKCTOBbIC TOKYMEHTBI». 1

3.2 KomnbprotepHas rpaduka

27. | I'padpmueckwmii penakrop. PactpoBsie pucyHkn 1

28. | Onepanuu perakTHpOBaHMs rpaQUIeCKUX 0OHEKTOB

29. | BekropHas rpaduka

30. O060061eHre U cucTeMaTu3aius 3HaHui o teMe «KoMmmbrorepHas rpapukay. 1
HTorosast KOHTpoJbHAs paboTa B popmare Beepoccuiickoii mpoBepouHOi paboThl

31 AHanu3 UTOroBoi KOHTPOJIbHOU paboThl. O000IIEHNE U cCUcTeMaTH3alMs 3HaHUH 10 1
teme «KommbroTepHas rpaduka

3.3 MynbTUMeTIUHHBIC TTPE3CHTAIINH

32. | llogroroBka MyJIbTUMEIMIHBIX MPE3ECHTANNH

33. | JlobaBneHne Ha ciaii] ayIMOBU3yaIbHBIX JaHHBIX, aHUMAIIU M THIIEPCCHIUTOK 1

34. | O6obuIeHne M cuCTeMaTH3aIsl 3HAHUH 110 TeMe «MyTbTUMEeTMHHBIC TIPE3CHTAINN)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

8 KJIACC

Ne KoanuectBo

n/n Tewa ypoxa 4acoB

Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH

1.1 CucteMbl CUUCICHUS

1 Heno3uumoHHbIe U MO3UIIMOHHBIE CUCTEMBI CUUCIIeHUs. TexHuka 0e30MacHOCTH U 1

" | mpaBm1a pabOTHI HA KOMITbIOTEPE

2. | Pa3BepHyras dopma 3anmcu uncia 1

3 JIBon4Has cucTeMa CYiCIeHus. Apu(METHIECKUE OTIepaIliy B IBONIHON CHCTEME 1
CUHCIICHUS

4. | BocbMepHuyHas CHCTEMa CUUCIIEHUS 1




5. [IlecTHamarepuyHas CUCTEMa CUUCICHUS 1

6. | IlpoBepounas pabota mo TeMe «CUCTEMBbI CUMCIICHHUSI 1

1.2 DnemMeHTHl MaTEMaTHYECKON JIOTUKH

7. | Jlornueckue BbICKA3bIBaHUS 1

8. | Jlornyeckue onepanuu «my, «UIN», KHEe» 1

9. | Onpenenenne HCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS 1

10. | TaGauIBl ICTUHHOCTH 1

11. | Jlornueckue 3J1€MEHTHI 1

12. | KonTpospHas paboTa 1o Teme «JIeMEHThl MaTEMaTUYeCKON JIOTUKI 1

Paznen 2. AIrOpuTMBbI M IPOrPaAaMMHPOBaHUE

2.1 VcnoaHUTENM U anropuTMbl. AITOPUTMUYECKUE KOHCTPYKIIUU

13. | Ananu3 koHTposbHOU paboThl. [loHsTHE anropuTMa. MCoIHUTENN aaropuTMOB

14. | CoiictBa anroputma. CriocoObl 3amcu alropuTrMa 1

15. | AnroputmMudeckasi KOHCTPYKIMSI «cCileJoOBaHUE. JINHEHHBIN alnroputM

16. Anroput™MuYecKast KOHCTPYKIHS «BETBJICHUEY: MOJTHAS U HENOJIHAS (DOPMBI. 1
TexHuka 6€30MacHOCTH U TpaBUiIa pabOThI HA KOMIIBIOTEPE

17. | AnroputmMuyeckasi KOHCTPYKIMS «ITIOBTOPEHUE

18. | dopmasbHOE UCTIOTHEHUE AITOPUTMA 1

19 PazpaboTka HECIIOKHBIX aJTOPUTMOB C HCIIOJIB30BAHUEM IIMKJIOB JUISI YIIPABICHUS 1
(hopMasIbHBIMU HCTIOJIHUTEISIMU

20. Pazpa0oTka HECJI0KHBIX aJITOPUTMOB C UCIIOJIb30BAaHUEM LIMKJIOB U BETBJICHUH JUIs 1
yrpasieHus: GOpMaTbHBIMU HCIIOTHUTEISIMH

21. | BelmogHeHHE aIrTOPUTMOB 1
O06001eHre U cucTeMaTu3alus 3HaHui 1o TeMe «VICoJHUTEN! 1 allrOpUTMBI.

22. | Anroputmuueckue KOHCTpyKIun». KonTponpHas pabota no reme « OCHOBBI 1
AITOPUTMHU3AIIHI U IPOTPAMMHUPOBAHMSI

2.2 SI3BIK TpOTpaMMUPOBAHUS

23, AHanu3 KOHTPOJIbHOM paboThl. S3bIK MporpaMMmupoBanus. Cucrema 1
IPOrpaMMHUPOBAHUS

24. | IlepemenHble. OnepaTop NpHUCBauBaHMS 1

25. | IlporpaMmmupoBaHue JIMHEHHBIX aITOPUTMOB 1

26. | Pa3zpaboTka nporpaMm, coepskaliux onepaTop BETBICHUS 1

27. | JlmayoroBast oTJ1ajika porpamm 1

28. | Iluki ¢ ycioBueM 1

29. | llukis c nepeMeHHOMI 1

30. | O6paboTKa CHMBOJIBHBIX JAHHBIX 1

31 O06o01IeHne 1 cucTeMaTu3alys 3HaHUH 10 TeMe «SI3bIK TPOrpaMMUPOBAHUS». 1
Wrorosas koHTposibHas paboTa B popmare Beepoccuiickoit mpoBepouHOi paboTh

2.3 AHau3 aropuTMOB
AHanu3 UTOroBOM KOHTPOJIbHO paboThl. AHANM3 anropuTMoB. Onpenenenue

32. | BO3MOXHBIX PE3yJIbTAaTOB PA0OTHI AITOPUTMA MPH 331aHHOM MHOXECTBE BXO/IHBIX 1
JTAHHBIX

33, Amnanmu3s anroputMoB. OnpesienieHre BO3MOXKHBIX BXOTHBIX JJAHHBIX, IIPHUBOSIINX K 1
JAHHOMY pe3yJbTary

HTorosoe nosropenue

34. | O6o0uIeHre 1 cucTeMaTH3alysl 3HaHUH U yMEHUi 1o Kypcy MH(opMaTHKH § Ki1acca 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
9 KJIACC
Ne Koanuyecrso
n/n Tema ypoka 4acoB
Paznen 1. TeopeTuyeckue 0CHOBbI HHGOPMATHKH
1.1 MoaennpoBaHue Kak METO MO3HAHUS
1 Monenu u mogenupoBanue. Kiaccudukanuu mozaeneit. Texanka 6€30MacHOCTH U 1
" | mpaBwmia paboOTHI HA KOMIIBIOTEPE
2. Tabanyusie MOIEH 1
3 I'pad. BecoBas marpuna rpada. [Jiinna mytu Mexay BepluinHaMu rpada. 1
" | Beiuncenne KoJiM4yecTBa MyTel B HalpaBJIeHHOM allMKJINYECKOM rpade
4. | epeso. Ilepebop BapraHTOB C IOMOIIBIO JIEpEeBa 1
5. | Pa3pabotka ogHoTabauuHoM 6a3bl JaHHBIX. COCTaBICHME 3aIIPOCOB K 0a3e JaHHBIX 1
6. | Maremarnueckoe MOJCIIMPOBAHHE 1
7. | Dtarbl KOMIIBIOTEPHOTO MOAEIUPOBAHUS 1
8 O060061eHne u cucreMaruzanus 3HaHuil. KonrponpHas padora 1o reme 1
" | «MogenupoBaHue KaK METOJ MO3HAHUS)
Paznen 2. UndopmManmoHHble TEXHOJIOTHH
2.1 DnexkTpoHHBIE TAOIUIIBI
9 AHanu3 KOHTPOJILHOU paboThl. DJIEKTPOHHBIE TaOMUIBL. TUIBI JAHHBIX B slYEHKax 1
" | PIeKTpOHHON TabIHIIBI
10. | PegaktupoBanue u popmaTrupoBaHUe TaOJIHIL 1
11 Berpoennblie pyHKIMY IS TOMCKA MAKCUMyMa, MUHUMYMa, CYMMBI U CPETHETO 1
apru(METHIECKOTO
12. | CoptupoBKka u GUIBTpaIMs TaHHBIX B BBIJICJICHHOM JIMANa30He 1
13. | [loctpoenue nquarpamMm u rpaduKoB B SJIEKTPOHHBIX TaOIHIIAX 1
14. | OtHOocuTenpHas, aOCOJMIOTHAS M CMEIIAHHAS aJipecalus 1
15. | YcnoBHbIE BRIUMCIEHUS B DJIEKTPOHHBIX TaOJIMIIAX 1
16. | O6paboTka OGopIIX HAOOPOB JAHHBIX 1
17 YucneHHoe MOJIETMPOBAaHUE B 3JIEKTPOHHBIX Tabaumax. TexHuka 6e30macHOCTH U 1
npaBusa paboThl HA KOMITBIOTEPE.
18. | O6o61enue 1 cucreMaTu3anus 3HaH|Hi o TeMe «DJIEKTPOHHBIE TaOJIUIIbD) 1
2.2 UnpopmaliioHHbIE TEXHOJIOTUH B COBPEMEHHOM O0ILIECTBE
19, Posnb MHPOPMALIMOHHBIX TEXHOIOTUI B pa3BUTHUH SKOHOMHUKHU MHpPa, CTPAHBbI, 1
pernona
Pa3nen 3. AliroputMbl M IPOrpaMMHUpPOBaHNe
3.1 Pa3paboTka aJIrOpUTMOB U TTPOTPaMM
20. Paz6uenue 3a1aun Ha noz3a/1a M. CocraBieHue alropuTMOB U TIPOTPAMM C 1
WCTIOJIh30BAHNEM BETBJICHHH, IIUKJIOB ¥ BCIOMOTATEIbHBIX aJITOPUTMOB
21. | OmHOMEpHBIE MAaCCHBHI 1
22. | TunoBbie anrOpUTMBI 00PAOOTKH MACCHUBOB 1
23. | CopTrpoBKa MaccuBa 1
24. | O6paboTKa MOTOKA TAHHBIX 1
o5 O60061enue u cucreMatuzanus 3Hanui. KontponeHas pabora o treme «Paspaborka 1

AJITOPUTMOB U TIPOTPaAMM>»

3.2 YupasneHue




26. | Ananu3 KOHTpOJLHOHN paboThl. YipaBineHnue. Curnan. OOpaTHas CBsI3b 1

27. | Po60TH3MPOBAHHBIE CUCTEMBI

Pasznea 4. [lndposasi rpaMOTHOCTH

4.1 I'nobanbuas cetb IHTEpHET U cTpaTernu 6€30MacHOTO MOBEICHUS B HEl

28. | I'mobanpHas cetb UnTepHer. IP-anpeca y3moB. bosbmue nanHbie 1

29. | UndopmarmonHas 6€30macHOCTh 1

30 Yder noHsTHs: 00 MHPOPMAIIMOHHOM O€30TTACHOCTH MPU CO3aHUN KOMIUICKCHBIX 1
MH(POPMaIMOHHBIX 0OBEKTOB B BUJIC BEO-CTPAHMI]

4.2 Pabora B nH(OOPMAITMOHHOM MPOCTPAHCTBE

31. | Bunp! nesrenbHOoCTH B cetd HTEepHET 1

3 O6naynble TexHosoruu. VMcnonp3oBanue onnaiH-oduca s pa3padoTKu 1
JTOKYMEHTOB

HTorosoe nosropenue
O060061eHne U cucTeMaTu3anus 3HaHui o reMam «I nodanbHas cetb HTEpHET 1

33. | cTparerun 6€30MacHOTO MOBEACHUS B Hel», «PaboTa B MH(GOPMAITMOHHOM 1
MIPOCTPAHCTBEY

34. | O6o0mieHue u cuctemarusanws. IToropoe moBTOpeHME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

5. IPOBEPSIEMBIE TPEBOBAHU K PE3YJIBTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI

7 KJIACC
Kon
nposepsieMo | IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOMI
ro NMporpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 ITo reme «l{udpoBasi rpaMOTHOCTHY
11 [TosicHATh Ha TpUMeEpax CMBICH MOHATHH «HHpOpMAIUL», «UH(DOPMAIIMOHHBIA TPOIECCH,
' «00paboTka nHpoOpMaUNy, «XpaHeHUE HHHOPMAITUNY, «TIepenada HHHOpMAIUn»
12 [IpyBOoIUTE MpUMEpPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W TIepeaayd uHGOopMaluu,
' CpPaBHMBATh UX KOJIMYECTBEHHBIE XaPAKTEPUCTUKH
[Tony4daTs ¥ UCMONB30BATh HH(OPMAIIHIO O XapaKTEPUCTHKAX MMEPCOHATHLHOTO KOMITBIOTEpA U
1.3 €ro OCHOBHBIX 3JIEMEHTax (Mpoleccop, OnepaTHBHAs MaMsTh, JOJITOBPEMEHHAas MNaMSTh,
yCTpOIiCTBa BBOJIa-BBIBOIA)
1.4 COOTHOCHUTH XapaKTEPUCTUKN KOMIBIOTEPA € 3a/la4aMU, PEIIAEMBbIMU C €T0 TOMOIIBIO
OpueHTHPOBaTbCA B MEPAPXUUECKON CTPYKType (haiimoBoli cucTeMBbl (3aMHCHIBATH IMOJHOE
1.5 uMms (aiina (katanmora), myTh K (aiiny (karajory) mo MMEMIEMYcCsl ONUCaHUIo (haimoBoit
CTPYKTYpBI HEKOTOPOT0 HHPOPMAITMOHHOTO HOCUTEIS)
PaGorate ¢ ¢aitioBoil cUCTEMOW MEPCOHATBLHOTO KOMIBIOTEPA C HCIOJIB30BAHUEM
1.6 rpadudeckoro wuHTepdeiica: co3maBaTh (KONMPOBAThH, IE€PEMEIIATh, IEPEHMEHOBHIBATH,
yIaJsITh U apXUBUPOBATH (Paillibl M KaTaJOTH, UCIIOJIb30BATh aHTUBUPYCHYIO MMPOTPaAMMY)
HUckarp nadopmarnurio B IHTepHETE (B TOM YKCIIE MO KIIIOUEBBIM CIIOBaM, MO U300paKEHHIO),
17 KPUTHYECKHU OTHOCUTHCS K HaﬁHeHHOﬁ I/IH(bOpMaI_[I/II/I, OCO3HAaBaTh OIIACHOCTH JISI JINMYHOCTU U
' o0IIIecTBa pacripoCTpaHEeHHsI BPEAOHOCHON MH(OpMAILUK, B TOM YHCIE SKCTPEMHUCTCKOTO U
TEPPOPUCTUIECKOTO XapaKTepa
1.8 [ToHnMarsb CTpyKTypy azipecoB BeO-pecypcoB
1.9 Hcrons30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAITI
110 CoOuronaTh TpeboBaHUs 0Oe3omacHOI JKCIUTyaTaIluu TEXHUYECKUX CpEnCTB

I/IH(pOpMaL[I/IOHHLIX WU  KOMMYHUKAIUOHHBIX TCXHOJIOT Hﬁ, COGJ’IIOI[&TB CEeTeBOI OTHUKCET,




0a30BbIc HOPMBI HH(POPMAITMOHHOMN STUKHU U TIpaBa Mpu padboTe C MPUIOKEHUSIMH Ha JTFOOBIX
ycTpoiicTBax u B IHTepHeTe, BBIOMpaTh Oe30MacHbIE CTPATET U OBEJCHHUS B CETH

[TpumMeHsATH METOABl MPO(UIAKTUKH HETaTUBHOTO BIUSHUS CPEACTB MH(POPMAIMOHHBIX H

1.11 .
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH Ha 3I0POBHE MOJIB30BATEIS
2 ITo reme «Teopernyeckne 0CHOBBI HUH(OPMATUKI»
KonupoBaTe M nekonupoBaTh COOOIICHUS MO 3aJaHHBIM IpaBUJiaM, JEMOHCTPUPOBATh
2.1 MMOHMMAaHUE OCHOBHBIX MPUHIUIOB KOAMPOBaHHUS HWH(OpPMALUKU Pa3TUYHON MPUPOIBI
(TeKCTOBOM, rpadMueCcKOM, ayHo-)
29 CpaBHUBaTh MJIMHBI COOOIICHMI, 3alMMCAaHHBIX B PA3IUYHBIX aj(aBUTaX, OIEPUPOBATH
' €IMHUIIAMU U3MepeHHs] MH(POPMAIIMOHHOTO 00bEMa M CKOPOCTHU MEepelaun JaHHBIX
23 OneHuBaTh M CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpapUUecKUX, 3BYKOBBIX (ailioB U
' BHJIC0(AIIIOB
3 ITo Teme «MHpOpPMAITMOHHBIE TEXHOJIOTHI
31 [IpeacraBiste  pe3ynbTaThl  CBOEM  JACATENBHOCTH B BHAEC  CTPYKTYPHUPOBAHHBIX
' WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJbTUMEIUMHBIX MTPE3CHTAIHH
8 KVIACC
Kon
nposepsieMo | IIpoBepsiemble mpeaMeTHBIE pe3y/IbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
ro NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 ITo reme «Teopernyeckue 0OCHOBBI HHOOPMATUKI»
11 [TosicHATh Ha MpUMeEpax pa3iuyuus MEXAy MO3UIIMOHHBIMU M HETO3UIMOHHBIMU CUCTEMAMHU
' CUUCIICHUS
19 3anuceiBaTh U cpaBHUBATH 1ienble yucia ot 0 10 1024 B pa3nuyHBIX MO3UIIMOHHBIX CHCTEMaxX
' CUMCIICHHs (C OCHOBaHUSAMH 2, 8, 16), BBIMOIHATH apu(METUUECKHIE ONepaliiy HaJ HUIMHU
13 PackpbiBaTh CMBICT TOHSTHI «BBICKA3bIBAHHUEY, «JIOTUYECKAs OMEPALUS», «IOTHUYECKOE
' BBIPA)KECHHE
3anuchiBaTh JIOTUYECKHUE BBIPAKEHUSI C HCIOJIB30BAHHEM JIU3BIOHKIIMH, KOHBIOHKIIMH WU
14 OTPULIAHUSI, ONPEAENATh WCTUHHOCTh JIOTMYECKUX BBIPAKEHUU, €CIM HM3BECTHBI 3HAYEHUS
' WCTUHHOCTHU BXOJISIIIHUX B HETO MEPEMEHHBIX, CTPOUTh TAOIMIIBI UICTUHHOCTH TSI JIOTHYECKUX
BBIPAKCHUI
2 ITo Teme «ANTOPUTMBI U TPOTrPAMMHUPOBAHHEY
21 PackpbiBaThb CMBICT TOHSATUI «HUCIIOJIHUTENDY, «AITOPUTM», «IIPOrpaMMay», MOHUMAs
' pa3HUIly MEeXAY YIOTpeOIeHHEM dTUX TEPMUHOB B OOBIJIEHHOM peun U B HHGOpMaTHKe
29 OnuceiBaTh aNTOPUTM PEIICHUS 3374l Pa3IUYHBIME CIIOCO0aMHU, B TOM YHUCIIe B BUJE OJIOK-
' CXEMBI
23 CocTraBnsATh, BBINIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIC aJITOPUTMBI C
' WCIIOJIb30BAHUEM BETBJICHUM U IIUKJIIOB JJI YIPABJICHUS! UCIIOJHUTEISIMU
24 Hcnonb30BaTh KOHCTAHTBI M TEPEMEHHBIE DPA3JMYHBIX THUIOB (YHCIOBBIX, JIOTMUECKUX,
' CHUMBOJIBHBIX ), @ TAKXKE COJIEPIKAIINE UX BBHIPAKECHUSI, UCTIOJIB30BATh ONIEPaTOp MPUCBAUBAHMS
25 Hcnonb3oBathk npu pazpaboTke MporpaMm JIOTUYECKUE 3HAUEHUS, ONIEpallii U BBIPAXKEHUS C
' HUMHU
26 AHaM3upoBaTh MPEUIOKEHHBIE aJTOPUTMBI, B TOM YHUCJE ONPEACNATh, KAKUE PE3yIbTaThl
' BO3MOJKHBI TIPH 33JAHHOM MHOJKECTBE MCXOJIHBIX 3HAYCHUHN
Co3maBaTh M OTJIaXKMBATh IMPOTPaMMBI HA OJJHOM U3 S3BIKOB Iporpammuposanus (Python,
C++, INackans, Java, C#, IlkonbHblil AnropuTMudeckuil SI3bIK), pealn3yone HeCl0KHbIE
2.7 ANTOPUTMBI 00PaOOTKHU YMCIIOBBIX JAHHBIX C MCTOJb30BAaHUEM ITUKJIOB U BETBJICHUN, B TOM

YHUCIIE pealu3yIolue IPOBEPKY AEIMMOCTH OAHOIO LIEJIOr0 4HCiia Ha APYroe, IpOBEPKY
HATypaJIbHOTO YKCJIa Ha MPOCTOTY, BhIJENIEHUS (P U3 HATYPaJIbHOTO YUCIIa




9 KJIACC

Kon
npoBepsieMo
ro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

1

ITo Teme «IludpoBas rpaMOTHOCTHY

11

Hcnonb30BaTh COBpEMEHHbIE HMHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHKAIIMOHHbBIE
CepBUCHI, 00TaYHbIEe XpAaHWIUINA JAaHHBIX, OHJIANH-IPOrpaMMbl (TEKCTOBBIE U rpadudeckue
PEAAKTOPBI, Cpelibl pa3pabOTKH) B y4eOHOM U MOBCETHEBHOM 1€ATEIbHOCTH

1.2

[IpyBomuTh, MHpUMEpPHl  HUCMHOJb30BAaHUS TIEOMH(OPMALMOHHBIX  CEPBHCOB, CEPBHCOB
TOCYy/IapCTBEHHBIX  YCIYT, 0Opa3oBaTeNbHBIX cepBUCOB IHTepHeTa B y4eOHOU WU
MTOBCE/IHEBHOM 1€ATEIbHOCTH

1.3

Hcnonp30BaTh pa3nuyHbIe CPEACTBA 3aIUTHI OT BPEIOHOCHOTO POTPAMMHOTO 00eCTIeUeHHS,
3alMIaTh HEPCOHANIbHYI0 MH(OpPMAIMIO OT HECAaHKLHMOHHPOBAHHOIO JIOCTYyNla M €ro
MOCJIEACTBUM  (pas3rjamleHus, IOJIMEHBbl, yTpaTbl JaHHbIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKHUX U COLMAIbHO-IICUXOJIOTUYECKUX ACIIEKTOB UCII0JIb30BaHus ceTu MHTepHeT
(ceTeBasi aHOHUMHOCTB, TU(PPOBO CIIE/I, AYTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEJIOHOCHOT'0 KOJ1a)

1.4

Pacnio3HaBaTh MONBITKM M TOpPEAYNpPEXKIaTh BOBJICUCHHE ce0s M OKPYKAIOMMX B
JNECTPYKTUBHBIC 1 KPUMUHAIBHBIE (JOPMBI CETEBOW AKTHBHOCTH (B TOM YHUCIIe KHOSPOYIIIHHT,
(UIIMHT)

ITo Teme ((TeOpeTI/IIIGCKI/IC OCHOBBI I/IH(i)OpMaTI/IKI/I»

2.1

PaCKpBIBaTB CMBICTT TIOHSTHH «MOJCIb», «MOACIIMPOBAHUC), OIPCACIIATHL BHIbI MO,I[GJ'IGI‘/‘I,
OICHUBATH aACKBATHOCTH MOJICIN MOJCINPYCMOMY O6”I>€KTy 1 CJISIM MOJACTIUPOBAHUA

2.2

Ucnons3oBarh rpadbl U IepeBbs A MOJCIUPOBAHUSI CUCTEM CETEBOM M HEPAPXHUECKOM
CTPYKTYpPBI, HAXOJUTh KpaTyalimuii nyTh B rpade

ITo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

3.1

PazouBatn 3alauu Ha 1oA3aadr, COCTABJIATH, BBIIIOJHATH BPYYHYHO W HAa KOMIIBIOTCPE
HCCJIOXKHBIC aJITOPUTMBI C HCIIOJB30BaAHUCM BCTBJ’IGHI/II\/JI, IUKJIOB MW BCIIOMOTI'aTCIBbHBIX
AITOPUTMOB JUIA YIIPABJICHUSA UCIIOJITHUTCIIAMU

3.2

CocTaBiiATh U OTJ@XKUBATh MPOTPAMMbl, PEANU3YIOIINE THIIOBBIE AITOPUTMBI 0OpabOTKH
YHUCJIOBBIX  IOCJIEOBATEILHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAacCHUBOB  (TIOHMCK
MaKCUMYMOB, MUHUMYMOB, CyMMbI MJIM KOJMYECTBA 3JIEMEHTOB C 33JaHHBIMU CBOWCTBaMM)
Ha OJHOM W3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIii
AnroputmMuyeckuii S3bIK)

IIo Teme ((HH(bOpMaI_II/IOHHLIe TCXHOJIOT UK

4.1

BeiOupare crnoco0® mnpencTaBieHHs JaHHBIX B COOTBETCTBUM C IIOCTaBJIEHHOW 3anaueit
(Tabnuupbl, cXeMbl, TrpaQuKd, AUArpaMMbl) C HCHOJIb30BAaHUEM COOTBETCTBYIOLIUX
IIPOrPaMMHBIX CPEICTB 00PaOOTKU AaHHBIX

4.2

Hcnonb30Bath AIEKTPOHHBIE TAOMHIIBI st 00pabOTKH, aHaTN3a U BU3YalTU3alluld YHCIOBBIX
JaHHbIX, B TOM YHCJIC€ C BBIICICHHUCM JHAalla30Ha Ta6.]'II/H_IBI H  YHOOpAOJOYWMBAHUEM
(COPTUPOBKOI1) €ro 3JIEMEHTOB

4.3

Co3gaBaTh M NOpPUMEHATH B DJJEKTPOHHBIX Tabmumax QopMmynbl Juid pacdy€ToB C
WCIOJIb30BAHUEM BCTPOEHHBIX apupMeTHuecKuX (GYyHKIUN (CyMMUPOBAHHE U MOACYET
3HAYeHUH, OTBEYAIOUIMX 33JaHHOMY YCJIOBHIO, cpenHee apu(pMEeTHUecKoe, IOUCK
MaKCHMaJbHOTO W MHUHHMAJbHOTO 3HAY€HUs), aOCOIIOTHOM, OTHOCHTEIbHOM, CMEIIaHHOU
azipecanyu

4.4

Vcnonb30BaTh 31€KTPOHHBIE TAOIUIIBI I YUCIEHHOTO MOJICIMPOBAHUS B MPOCTHIX 3a7ayax
13 pa3HbIX IpeIMETHBIX obyacTeit

6. IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC




Kon

IIpoBepsieMblii DJIEMEHT COIePKAHUS

I{udposas rpaMOTHOCTH

11

KoMmmprorep — yHHUBEpcallbHOE BBIYMCIMTEIBHOE YCTPONCTBO, paboTaroiiee Mo mnporpamme. THITBI
KOMIIBIOTEPOB: IIEPCOHAILHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYIIEPKOMIIBIOTEPEL.
MoOuibHble yeTpoiicTBa. Texnuka 6e30MacHOCTH U paBHiia paboThl Ha KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa M UX Ha3HaueHue. IIpoumeccop. OmnepartuBHas u
JIOJITOBPEMEHHAsl MaMsATh. Y CTpoiicTBa BBOAA M BbIBOJA. CEHCOPHBIM BBOJ, JAaTYMKM MOOMIIBHBIX
YCTPOMCTB, CPEJCTBA OMOMETPUIECKOH ayTeHTH(HKAIINN

1.3

Hcropuss pa3BUTUS KOMIBIOTEPOB M TNPOrpaMMHOro obecriedeHus. [IOKONEHHS KOMIBIOTEPOB.
CoBpeMEHHBIE  TEHIEHUMM  pPa3BUTHS  KommbloTepoB. Cynepkomnerorepsl.  Ilapamiensabie
Bbruncienus. [lepconanbHblii komnetorep. [Ipoueccop m ero xapakTepucTUKH (TaKTOBas 4acToTa,
paspaaHocTh). OmnepartuBHas mnamMATh. JloaroBpeMeHHas namsTb. YCTpOICTBa BBOJA M BBIBOJA.
OO0BbEM XpaHMMBIX JaHHBIX (ONEpaTUBHAs NaMAThb KOMIIbIOTEPA, )KECTKUHA JUCK U TBEPAOTEIbHBIN
HAaKOIUTEJNIb, IOCTOSIHHAs NaMmsiTh cMapTdoHa) M CKOPOCTh JOCTyNa [yl pa3jiM4YHbIX BUIOB
HOCHUTEJIECH

1.4

[Tporpammuoe obecnieueHue kommbloTepa. [IpukmagHoe mporpammHoe oOecredenue. CHUCTeMHOE
nporpaMmMHoe o0ecrnieuenue. CucreMsl mporpammupoBanus. [IpaBoBas oxpaHa mporpamMm U JaHHbBIX.
becruiaTHple B yc0BHO-0ecmiaTHbIe mporpammbl. CBOOOJHOE MPOrpaMMHOE 00ecTIeYeHNE

1.5

Qaiiniel 1 manku (katamoru). Tumbsl daitmo. CBoiicTBa (aiinoB. XapakTepHbIe pa3Mepsl (ailioB
pa3IMYHBIX THIIOB (CTpaHUIIA TEKCTA, dJIEKTPOHHAsE KHUTA, oTorpadus, 3amuch MECHU, BUICOKIIUII,
MOJTHOMETPAXKHBIH (PrITbM)

1.6

[TpuaIMIEI TOCTpOeHUs (ainoBbix cucteM. [lomHoe nms daiina (mamku, karanora). [IyTs k daitmy
(mamke, Karauory)

1.7

daiinoBelii MeHemkep. Pabora ¢ ¢dainmamMu W mankamu (KaTajgoramu): CO3/IaHUE, KOIMPOBAHHE,
nepeMenieHre, MepeuMEeHOBaHNe W yhaleHue ¢aimoB W manok (karamoroB). [lomck aiinos
CpeICTBaMU OIEPAIMOHHOM CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Mcronp30BaHue MIporpaMm-apxXmuBaTopoB

1.9

KOMHBI-OTepHBIC BUPYCHI U IPYTrU€ BPCAOHOCHBIC ITPOTPAMMBI. HporpaMMH JJI1 3alITUTEL OT BUPDYCOB

1.10

OO0benuHenue koMmbloTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuna, Be6-caiit. CTpyKTypa aipecoB
BeO-pecypcoB. bpaysep. [louckoBreie cucremsl. [louck mHbOpMaIMu Mo KIOYEBBIM CIIOBaM M IO
n300paxenuio. JJoctoBepHOCTh HHPOPMAITNH, TTONy4YeHHOM u3 IHTepHeTa

1.11

COBpeMeHHHe CCPBUCHI I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.12

CereBoii 3THKeET, 0a30BbIe HOPMBI MH()OPMAIIMOHHON 3TUKH U MpaBa MpHu padbote B cetu VIHTepHer.
Crpateruu 6e3omacHoro nosezieHus B Mlurepuere

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Wudpopmanus — OJHO M3 OCHOBHBIX NOHATUN cCOBpeMeHHOM Hayku. WHdopmanus kak cBeaeHuUs,
npeHa3HaYeHHbIE I BOCIIPUATHS YeIOBEKOM, U MH(pOpMAIMs KakK JaHHbIE, KOTOPbIE MOTYT OBITh
00paboTaHbl aBTOMATU3UPOBAHHOW CUCTEMOMN

2.2

I[I/ICKPGTHOCTB JAaHHBIX. Bo3MoXkHOCTEL onmucanus HCIMIPECPBIBHBIX 00BEKTOB U IMponeccoB € MOMOUIBIO
JTUCKPETHBIX JaHHBIX. WMH(OpManMoHHBIE TPOIECCHl — TMPOILECCHl, CBSI3aHHBIE C XpaHEHUEM,
npeoOpa30BaHUEM M Tepeavei TaHHbIX

2.3

Cumboin. Ancdasut. MomHocTts andasuta. PazHooOpasue s3pikoB U andasutoB. EctecTBeHHBIE U
¢dopmanbHble S3bIKH. AJ(ABUT TEKCTOB Ha PYCCKOM si3bike. JIBomunbli andasut. KommdectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOMHaIui) (UKCUPOBAHHOM JUIMHBI B JBOMYHOM andaBure.
[TpeoOpazoBanue moboro andaBura K JBOMYHOMY. KoiaMdyecTBO pasiMyHBIX CIIOB (PMKCHPOBAHHON
JUIMHBI B asihaBuTe ONpeAeaEéHHON MOIIHOCTH

2.4

KoaupoBanue ciMBOJIOB OTHOTO alipaBUTA C MTOMOIIBIO KOJOBBIX CIIOB B IPYroM ajidaBUTE, KOJA0BAsI
TabnuIa, 1eKOTUPOBaHUE

2.5

I[BOHHHLIﬁ KOn. HpCI[CTaBJ'ICHI/IC JAaHHBIX B KOMIIBIOTCPC KaK TCKCTOB B AIBOUYHOM aJI(I)aBI/ITe

2.6

Nudopmarnmonnsiii 00bEM NaHHBIX. BUT — MUHUManbHAs €IWHMIIA KOJIWYeCTBa WHGOpMAIuu —




JTBOWYHBIN pa3ps. baiit, kumobaiiT, MerabaiiT, rurabait
27 CkopocTb nepefaun JaHHbIX. ENMHUIBI ckopocTH nepeaayu JaHHbIX. VckaxeHne nHbopManuu mpu
nepejaaue
KomupoBanue TtekctoB. PaBHomepnbiii koa. HepaBaomepnsiii kon. KommpoBka  ASCII.
2.8 | Bocemubutabie koaupoBku. Ilorstue o xomupoBkax UNICODE. JlexomupoBanue cooOmeHuid ¢
HCIIO0JIH30BAHUEM PAaBHOMEPHOTO U HEpaBHOMEpHOTo Koaa. MHdopmannonnslii 00bEM TEKCTa
29 OO6mee mpencraBieHre O HUPPOBOM MPEICTABICHUU ayIWOBU3YAIbHBIX M JAPYTUX HEMPEPHIBHBIX
nanHbix. Konuposanue 1eta. [{BeroBeie Monenu. Moaens RGB. I'mybuna koguposanus. [Tanmutpa
210 PactpoBoe u BekTOpHOE TmpencTaBicHue u300paxkeHwid. [lukcenb. OneHka HWHOOPMAIMOHHOTO
00BbEMa rpaguecKkux JaHHBIX JUISl pACTPOBOTO U300paKEHUS
211 KoaupoBanue 3Byka. PazpsaHocTs u yactora guckperusanuu. KonnuectBo kaHayioB 3anucu. OueHka
KOJIMYECTBEHHBIX MAPAMETPOB, CBSI3aHHBIX C MPEJCTABICHUEM M XPAHCHHEM 3BYKOBBIX (DaiijioB
3 WubopManinoHHbIE TEXHOJIOTUN
3.1 | TekcToBBIC JOKYMEHTHI U MX CTPYKTYpHBIE 2JIEMEHTHI (CTpaHmIIa, ad3all, CTPOKa, CJI0BO, CUMBOJ)
39 TeKCTOBBI MPOIECCOP — HHCTPYMEHT CO3/aHUS, PEHAKTHPOBAHHUS M (OPMATHPOBAHUS TEKCTOB.
[TpaBuiia Habopa TekcTa
PenaktupoBanue tekcra. CoiictBa cuMBoioB. lpudr. Tumnsr mpudTos (pydneHsie, ¢ 3aceuykamu,
3.3 | monommpunHbBIE). [TomyxupHOE U KypcuBHOE Hadepranue. CBoiicTBa ab3areB: TpaHUIlbI, a03aIHbII
OTCTYI, MHTEpBaJ, BelpaBHUBaHUEe. CTuieBoe (hopMaTupoBaHUe
34 CtpykrypupoBaHue HHGPOpPMAIMU C TOMOIIbIO CHHCKOB M Ta0nui. MHOTOYpOBHEBBIE CIUCKH.
JloGaBienre TaOJIMIl B TEKCTOBBIC JJOKYMEHTBI
35 BcraBka n300pakeHUl B TEKCTOBBIC JOKyMEHTHI. OOTekaHne n300pakeHn TeKCTOM. BiitoueHue B
TEKCTOBBIN JOKYMEHT AXarpaMm u GopMyi
3.6 | [TapameTpsl cTpanuilbpl, Hymepanus crpanuil. JloGaBieHne B JOKYMEHT KOJIOHTHTYIIOB, CChUIOK
[IpoBepka mpaBonucanusa. PaccranoBka mnepeHocoB. ['onocoBoil BBOJX Tekcrta. OnTHYeckoe
3.7 | pacno3HaBaHue TekcTa. KommbroTepHbIi mepeBoa. Mcmonb3oBaHue cepBUCOB ceTH MHTepHET miis
00paboTKH TEeKCTa
38 3HaKOMCTBO ¢ TpadudecKuMHU peaakTopamu. PactpoBsie pucyHku. Mcmosibp3oBaHue TrpaduyuecKux
MIPUMHUTHBOB
Onepatuu pegakTHpoBaHus rpauuecKux 0ObEKTOB, B TOM YMCIie HUPPOBBIX GoTorpaduii: n3MeHeHne
3.9 | pa3mepa, oOpe3ka, MOBOPOT, OTpaxkeHHe, paboTra ¢ obiacTsMu (BBIAEIEHHE, KOMUPOBAHHUE, 3aIMBKa
IIBETOM ), KOPPEKITHsI 1IBETA, IPKOCTH U KOHTPACTHOCTHU
310 Bekropnas rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMH CpPEIICTBAMH TEKCTOBOTO
mpoleccopa Win APYrux nporpamm (mpuokenuit). JlobapneHne BEKTOPHBIX PUCYHKOB B TOKYMEHTHI
311 [ToaroroBka MyabTUMEAUHHBIX pe3enTanmid. Crnaiin. Jlo6aBneHue Ha cinaii TeKcTa U U300paKeHUH.
Pabora ¢ HeckoIbKMMHU craiiiaMu
3.12 | JlobaBneHne HA ClIA]T Ay TMOBU3YAILHBIX JaHHBIX. AHUMAIUs. | HTIepCChUTKI
8 KVIACC
Kox | IlpoBepsiemblii 3j1eMEHT COAEPKAHUS
1 TeopeTrnueckre 0CHOBbI HHPOPMATHKU
11 HemnosunuonHbie ¥ MO3UIIMOHHBIE CHCTeMBI cunciieHus. Andasut. OcHoBanue. Passéprayras dhopma
3anucu uncia. [lepeBoj B 1eCATUUHYIO CUCTEMY YHCEJl, 3aMMCAHHBIX B APYTHX CUCTEMAX CUHCIICHUS
1.2 | Pumckas cucrema CUMCIIEHUs
JBonunas cucrema cuucinenus. IlepeBon uenbix yucen B npexaenax oT 0 mo 1024 B nBouyHyo
cuctemMy cuMcieHus. BocbMepuuHas cuctema cuncieHus. l[lepeBon uucen M3 BOCBMEPUYHOMN
1.3 |cucreMbl B [BOMYHYIO U JECATHYHYIO cuCTeMbl U oOpaTtHo. lllecTHanmnarepuuHas cucrema
cuncienus. [lepeBoa ymcen W3 MIECTHAANATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO H
JECATUYHYIO CHCTEMBI U 00paTHO
1.4 | ApudmMernyeckue onepanny B JBOMYHON CHUCTEME CUUCIICHUS




1.5

Jlornyeckue BbICKa3blBaHUA. JIOrMYecKkre 3HAYEHUS BBICKA3bIBAHUN. DJIEMEHTApPHBIE U COCTABHBIE
BBICKa3bIBaHUs. Jlornuyeckue ormnepamnuu: «u» (KOHBIOHKIHS, JOTHYECKOE YMHOXKCHHE), I
(TM3BIOHKIUS, JIOTUYECKOE CJIOKEHHE), «He» (JIOTHYeCKOe OTpuilanue). [IpHuopuTeT JTOTrHYecKuX
OﬂepaL[Hﬁ. OnpeneneHI/Ie HUCTHUHHOCTHU COCTAaBHOI'O BBICKA3bIBAHUSA HpI/I HN3BCCTHBIX 3HAUCHUIX
HMCTUHHOCTH BXOJISIIMX B HETO AJIEMEHTAPHBIX BbICKA3bIBAHUI

1.6

Jlornueckue BoipakeHus. [IpaBuia 3anucu gorundeckux BoipaskeHuil. [loctpoenue TabamLl HCTUHHOCTH
JIOTUYECKUX BBIPA)KECHUN

1.7

Jloruueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpA

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

ITousrue AJIropuT™Ma. Hcnonmaurenu AJITOPUTMOB. AJ'IFOpI/ITM KakK IlJIaH YIIPaBJICHUA NUCITIOJTHUTCIIEM

2.2

CaoticTBa asiroputMa. CriocoObl 3aIUCH aNTOpUTMa (CIIOBECHBIN, B BUE OJI0K-CXEMBI, TPOrpaMma)

2.3

Anroput™MuuYecKkue  KOHCTpyKUMH.  KOHCTpykiusa — «cinemoBaHue».  JIMHEHHBIA — alTOpPUTM.
OrpaH4eHHOCTh  JIMHEHHBIX  AJITOPUTMOB: HEBO3MOXHOCTH MPEIyCMOTPETh  3aBUCUMOCTH
MOCJIEI0BATEIHLHOCTH BBINOIHIEMbIX JTEHCTBUI OT HCXOAHBIX JaHHBIX

2.4

KoHcTpykLus «BEeTBICHHE»: NOJIHAA U HenoJHas (opMbl. BeilosHeHNe ¥ HEBBINOIHEHUE YCIOBUS
(MCTHHHOCTD U JIOXHOCTb BbICKa3bIBaHusl). [IpocTeie U cocTaBHbIE YCIOBUS

2.5

KOHCTPYI(III/UI «ITOBTOPCHUCH. HUKJIBI C 3aJaHHBIM YK CJIOM HOBTOpeHHﬁ, C YCJIOBUCM BBIIIOJHCHHA, C
nepeMeHHoﬁ OUKJIa

2.6

Pa3pabotka 111 OpMaIbHOIO UCHOJIHUTEINS aIrOPUTMA, MPUBOISAIIETO K TpeOyeMOMy pe3ysbTaTy
IIPU KOHKPETHBIX HMCXOJHBIX JaHHBbIX. Pa3paboTka HECIIOXKHBIX AJITOPUTMOB C HCIOJb30BAHUEM
IIUKJIOB U BETBJICHUN s yrpaBiieHUsl (JOpMaIbHBIMU HUCIOJHUTEISIMU. BbINOIHEHHE anropuTMoB
BPYYHYIO U Ha KomnbloTepe. CHHTaKcHYecKue U Jjorndeckue omuoOku. OTkaspl

2.7

S3wik nporpammuposanus (Python, C++, Java, C#, llIkosnbHblidi Anroputmudeckuit S3bik). Cuctema
IPOTrPaMMHUPOBAHUS: PEIAKTOP TEKCTA IPOrpaMM, TPAHCISTOP, OTIATUUK

2.8

HepeMeHHa;I: THII, UMs1, 3HAYCHHC. ]_IeJ'IBIC, BCIICCTBCHHLIC 1 CUMBOJIbHBIC IICPCMCHHLBIC

2.9

Omneparop npucBauBanusi. ApuMeTHUeCKre BHIPAKEHUS U MOPANOK UX BbIUMCIeHus. Onepanuu ¢
LEJIBIMU YHCTIAMU: LEJIOYUCIICHHOE JIEJIEHHWE, OCTaTOK OT JeneHud. [IpoBepka AeIMMOCTH OHOTO
1[€JIOT0 YKCIIa Ha APYToe

2.10

BerBnenus. CoctaBHble YyCNIOBHs (3aIUCh JIOTMYECKMX BBIPOKEHUM Ha M3y4aeMOM sI3bIKE
nporpaMMupoBanus). HaxoxneHue MHUHMMyMa M MaKCUMyMa U3 JBYX, TPEX MU YETHIPEX YHCEIN.
PeleHne KBaApaTHOrO ypaBHEHUs, UMEIOILET0 BELIECTBEHHBIE KOPHU

211

I[I/IaJ'IOI‘OBa}I OoTJIaKa TIporpaMM: IIOIIAroBOC BBIIIOJIHCHUEC, IIPOCMOTP 3HaYEHUI BCJIIMYHH,
OTHaI[O‘{HBIfI BBIBO/, BLI60p TOYKHU OCTaHOBa

2.12

[Mukn ¢ ycnoBueM. Anroput™m EBKiMAa 18 HaxoXAEHHUS HAMOONBIIEro OOILIEro JeIuTeNs IBYX
HaTypalbHbIX uHcesl. Pa3OueHue 3amucu HaTypajJbHOrO 4YHCIAa B IO3UIUOHHOW CHCTEME C
OCHOBaHUEM, MEHbIIUM WM paBHBIM 10, Ha oTAETBHBIE HU(DPBHI

2.13

[{uks ¢ nepeMeHHOM. AITOPUTMBI IPOBEPKHU ASTUMOCTH OJHOIO LEJIOT0 YKcia Ha IpYroe, MpoBEpKU
HATYpaJIbHOTO YHCJIa Ha IPOCTOTY

2.14

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) TiepeMeHHble. [locMMBOIBbHAsS
o0paboTka cTpok. [ToacyéT 4acTOThl MOSBICHUS CHMBOJIAa B CTpOKe. BcTpoeHHbie (QyHKIMU s
00pabOTKH CTPOK

2.15

OHpCI[CJ'ICHI/IC BO3MOJXHBIX PC3YJIbTATOB pa6OTBI AJIropuT™Ma 1pu 3aJaHHOM MHOXKCCTBC BXOIHBIX
JAaHHBIX, OITPCACIICHUC BO3MOXKHBIX BXOJAHEBIX JJAHHBIX, IPUBOJAIINX K TaHHOMY PE3YJILTATy

9 KUIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJIePKAHUS

1

[{udpoBast rpaMOTHOCTH

1.1

['moGanpHast cers WHrepner. |IP-agpeca y3moB. CereBoe XpaHEHHE JaHHBIX. MeTompl
WH/IUBUIYATbHOTO M KOJUJIEKTUBHOTO pa3MenieHus HoBoW uH(opmaimu B MuTepnere. bombuine
JAaHHBIC (I/IHTepHeT-)IaHHBIe, B HaCTHOCTHU OJAHHBIC COLIUAJIBHBIX CeTeﬁ)




1.2

[Tonsitne 00 wHGOPMAIIMOHHONW O€30MacHOCTH. YTPO3bl HHGOPMAIMOHHONW O€30MacHOCTH TP
pabore B TiO0aNbHOW CceTM W MeToabl mportuBoneiictBus uMm. [IpaBunma Oe3zomacHOi
ayTeHTHUKAMU. 3ammra JudHoM wuHpopMmanuu B cetu HuTepHer. besomacHbie cTpareruu
noBeneHus B cetu WHTtepHer. [IpenynpexaeHue BOBICUYCHHS B JECTPYKTUBHBIC U KPUMHHAILHBIC
(GhopMBI CETEBON aKTUBHOCTH (KMOEpOYIUTHHT, DUIIUHT U Apyrue GopMbI)

1.3

Bunpr nestensHoctn B MHTepHeTe. VHTEpHET-CEpPBUCHI: KOMMYHUKAITMOHHBIE CEPBUCHI (IIOYTOBAS
ciyx0a, BUACO-KOH(EPEHI-CBSI3b U JPYTHUe), CIIPABOYHbIE CITYKOBI (KapThl, pAaCIHCAHUS U JPYTHUE),
TIOUCKOBBIC CIIY>KOBI, CIY)KOBI OOHOBJICHHS TPOTPAMMHOTO OOECIICUYCHUST U JIPYTHe CIIYKOBI.
CepBuchl rocynapcTBeHHBIX ycnyr. OOmadynple XpaHwidmia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu  JTOKyMeHTOB (oHnaiH-oduckl). IlporpammHoe obecnedyeHue Kak BeO-CEepBHUC:
OHJIAHOBBIE TEKCTOBBIE M rpauuecKue PeIakTOPbl, CPeabl pa3paboTKH MPOrpaMm

Teopernueckne 0OCHOBBI HH()OPMATHKH

2.1

Mopens. 3amaum, pemraeMble C TOMOIIbIO  MojaenupoBaHus. Kiaccupukamum  Mojenen.
MartepuanbHble (HaTypHble) U MHQOpPMAIMOHHbIE Mojenu. HenpepbiBHbIE U IUCKPETHBIE MOJIEIH.
Nmurtanmnonnsie mozaenu. Urpossie momenu. OneHKa COOTBETCTBUS MOJCIU MOJIECIUPYEMOMY
00BEKTY U HEJSIM MOACIUPOBAHUS

2.2

TabGmunsle Mogenu. Tabnua Kak mpeCcTaBICHHE OTHOIICHHS

2.3

basbl nanapx. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIONINX 3aJAHHOMY YCIOBHIO

2.4

I'pa¢. Bepumna, pebpo, nmyts. OpueHTHpOBaHHBIE U HEOpPHUEHTHpOBaHHbIE rpadsl. JlnuHa (Bec)
pebpa. BecoBast marpuua rpacda. JnuHa nytu mexay BepuiMHamu rpada. Ilouck ontumaibHOro
nytd B rpade. HavanpHas BepmmHa (MCTOYHMK) U KOHEYHAs BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Boruncienue KoauyecTBa MyTeil B HalIpaBJI€HHOM allMKINYECKOM rpade

2.5

Hepeso. Kopens, Bepimna (y3en), 1uct, pedpo (ayra) nepesa. Beicota nepesa. [logaepeso. [Ipumepst
MCIOJIb30BaHus JiepeBbeB. llepebop BapuaHTOB ¢ MOMOIIBIO IepeBa

2.6

[TonsiTHE MaTeMaTHYECKOW MOJENH. 3aJadyd, pelmaeMble C TIOMOIIBI0 MaTeMaTHYECKOTO
(KOMIIBIOTEPHOT0) MoJeNupoBanus. OTIHYMEe MaTeMaTUIECKONH MOJICIM OT HATYPHOW MOJETH M OT
CJIOBECHOTO (JTUTEPATYPHOTO) OMKCAHUS OOBEKTA

2.7

OTarsl KOMIIBIOTCPHOI'0O MOACIIUPOBAHUA: IMOCTAHOBKA 3aaa4du, IIOCTPOCHUC MaTeMaTHUIEeCKOM
MOZACIIY, IporpaMMHad peain3anus, TECCTUPOBAHUC, MPOBCACHUC KOMIIBIOTCPHOTO SKCIICPHUMCEHTA,
aHaJIn3 €ro pe3yjbTaTOB, YTOUHCHHUEC MOJCIIN

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3Ouenue 3amaunm Ha mnoxaszagauu. CocTaBieHHE aNrOPUTMOB U IPOrpaMM C HCIIOJIB30BaHUEM
BETBJIEHUI, IUKJIOB M BCIIOMOI'aTEJIbHBIX QJITOPUTMOB JIJIsl YIIPABICHHS UCIIOTHUTEIEM WM IPYTUMHU
VCIIOJTHUTEIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBI€HME W OTJajJKa MpPOrpamm,
peaTM3yIOUINX THIOBbIE AJITOPUTMbBI 00paOOTKH OJHOMEPHBIX YHMCIOBBIX MAacCHBOB, Ha OJHOM M3
s136IKOB  TiporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbI AJTOPUTMHUYCCKHUI
SI3BIK): 3amoJIHEHHE YUCIOBOIO MacCcuBa CIy4aifHBIMH YMCJIaMHU, B COOTBETCTBUM C (POPMYIION HIIH
nyTéM BBOJIa YHCEN, HAaXOXKJEHUE CYMMbl 3JEMEHTOB MACCHBA, JIMHEHHBIM MOUCK 3aJaHHOTO
3HAUEHUs B MAacCCUBE, IOJCYET DJIEMEHTOB MAacCHBA, YJOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO,
HaXO0XJ/I€HHEe MUHUMAJIBHOTO (MaKCUMaJIbHOT0) 3ieMeHTa MaccruBa. COpTUPOBKa MacCHBa

3.3

OOpaboTka MOTOKAa MJAaHHBIX: BBIYUCIEHHE KOJIMYECTBA, CYMMBI, CpEIHEro apu(MeTuyeckoro,
MUHHUMAJIBHOIO U MaKCHUMAJIBHOI'O 3HAYEHMs DJIEMEHTOB I10CIIE0BATEIbHOCTH, YIOBIECTBOPSIOMIUX
3aJIaHHOMY YCJIOBHIO

3.4

Vmpasnenue. Curnan. OOparHas cBsi3b. [lonaydeHue curHanoB oT HUGPOBBIX JaTUYMKOB (KacaHUS,
paccTosiHus, CBETa, 3ByKa W jApyroro). Ilpumepsl Hcronb30BaHMs MPHUHLUIA OOpAaTHOH CBSI3U B
CUCTEMax YNpaBJE€HUS TEXHUUYECKUMHU YCTpOICTBamMH, B TOM uucie B poOortorexHuke. IIpumeps
pPOOOTH3UPOBAHHBIX CHUCTEM (CHUCTEMa YIpaBJIEHUS JIBUKEHHEM B TPAHCIOPTHOM CHCTEME,
CBapOYHasi JIMHUS aBTO3aBOJa, aBTOMATHU3MPOBAHHOE YMPAaBIEHUE OTOIJIEHUEM JOMa, aBTOHOMHAs
cHCcTeMa YIpaBJIeHUs TPAHCIOPTHBIM CPEJCTBOM M JPYTUE CUCTEMBI)

MHdopmalinoHHbIE TEXHOJIOTHH




4.1

[TonsitTue 00 »SNEKTPOHHBIX TaOdWIAX. THIMBI JaHHBIX B SYEHKaX OJJICKTPOHHOW TaOJHIIBI.
PenaktupoBanue u QopmatupoBanue Tabmui. BcrpoeHHble (QyHKIMHM A7 MOMCKAa MaKCHUMyMa,
MHUHHUMYMa, CYMMBI U cpeaHero apudmerndyeckoro. COpTUPOBKA TAHHBIX B BBIJICIICHHOM JHAara3oHe.
[Toctpoenue auarpamMm (TUCTOTpaMMa, KpyroBas Auarpamma, TOYedHas Auarpamma). Beibop Tuma
JMarpaMMbl

4.2

[IpeoOpazoBanue ¢opmyn npu KomupoBaHuu. OTHOCUTENbHAsA, aOCONIOTHAsE U CMEUIaHHAs
azpecarus

4.3

VYciioBHBIE BBIYUCICHHS B JJIEKTPOHHBIX Tabmunax. CyMMHpoOBaHHME U TOACUYET 3HAYCHUMH,
OTBEUAIOLMX 3aJaHHOMYy ycioBuio. OOpaboTka OonplmMX HAa0OpOB JaHHBIX. YuUCIEeHHOE
MOJICIIMPOBAHHE B AJIEKTPOHHBIX TAOJIUIIAX

4.4

Posib mHOPMAITMOHHBIX TEXHOJOTHI B Pa3sBUTHU SKOHOMUKH MHpPA, CTpPaHbl, pernoHa. OTKpBITHIE
oOpa3oBatenbHble pecypebl. Ilpodeccun, cBszaHHble ¢ MHQOpPMAaTUKOW M HHPOPMALMOHHBIMU
TEXHOJIOTUSIMH:  BeO-Iu3aifHep, NPOTPaMMUCT,  Pa3pabOTUYMK  MOOMIIBHBIX  HPUIOKEHUH,
TECTUPOBILIUK, APXUTEKTOpP MPOTrPaAMMHOIO OOECHeueHMs], CHEHHMAIMCT [0 aHAIMU3y JaHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP

7. IPOBEPSIEMBIE HA OI'S IO HHO®OPMATHUKE TPEBOBAHMS K PE3YJIBTATAM
OCBOEHHMSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O
OBPA3OBAHUSA

Kon

ro

NpoBepsieMo

TpeOoBaHMSI

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM pe3y/bTaTaM 02a30BOI0 YPOBHSI OCBOECHHS
OCHOBHOI1 00pa3oBaTeJIbHOI NPOrpaMMBbl OCHOBHOT'0O 00111er0 00pa3oBaHMUs HA OCHOBeE
orocC

3Hath (MIOHUMATB)

11

Brnanenue OCHOBHBIMM MOHATUAMHU: HMH(pOpMaius, nNepeaaya, XpaHeHHe M 00paboTka
uH(pOpMalLuY, aJIrOPUTM, MOJEIb, LHU(PPOBOM MPOIYKT U MX HCIOJIb30BAHUE JJISl PELICHUS
y4eOHBIX U IPAKTHUECKUX 3a]a4

1.2

Bnangenue noHATHUSIMMU: BbBICKA3bIBAHUC, IOTHYCCKAA OIICpalus, JOr'MYCCKOC BhIPAKCHUC

YmeTh

2.1

YMeHnue OonepupoBaTb CAMHULIAMHU HU3MCPCHUA I/IH(l)OpMaI_II/IOHHOl"O o0béMa u CKOpPOCTH
nepeaadn JaHHbIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBAThH Lieible ynciaa oT 0 7o 1024 B pa3nuyuHbIX HO3UIIMOHHBIX
cUCcTeMax CYMCJICHHUs C OCHOBAaHUAMH 2, 8, 16, BBINOIHATH apupMETHUYECKHUE ONEpaluu Hal
HUMH

2.3

YMeHue KoaupoBaTh U JAEKOJUPOBATH COOOUIEHMs] MO 33JaHHBIM IpaBHJIaM; MTOHUMAaHHE
OCHOBHBIX TPUHIMIIOB KOJWPOBAaHUS HWHPOPMALMHU PA3JIMYHOM HPUPOABI: TEKCTOBOM,
rpaduyeckoil, ayauo

2.4

YMeHne 3anuceIBaTh JOTHUECKUE BBIPpAXKCHUS C UCITIOJIB30BAHUCM AU3BIOHKIMHW, KOHBIOHKIITNHN
U OTpHULlaHU:, ONPCACIIATE HCTUHHOCTD JIOTUYCCKUX BBIpa)KeHHfI, €CJIM M3BCCTHBI 3HAYCHUA
HCTUHHOCTH BXOOAIIMUX B HETO MEPEMEHHBIX, CTPOUTH Ta6J'II/IIIBI UCTUHHOCTH JJId JIOTHYCCKHNX
BLIpa)KeHPIfI; 3aIIMCBbIBAThH JIOTUYCCKUEC BBIPAKCHUA HAa NU3YYACMOM A3BbIKC IPOTPAMMUPOBAHU

2.5

YMeHHe COCTaBIIATh, BBIMOIHATE BPYUYHYIO U Ha KOMIIBIOTEPE HECIIOXKHBIE alTOPUTMBI JJIs
yrpasieHus: ucronautesivu (Yepenamika, UepTéXHUK U APYyTrHe); CO3MaBaTh U OTIAKHBAThH
porpaMMbl Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konpHBI AJNTOpUTMHUECKUN SI3BIK), peanu3yrolue HECIOKHBbIE aJIrOPUTMbI 00pabOTKU
YHCJIOBBIX JJAHHBIX C MCIOJb30BAHMEM IIMKJIOB M BETBIIEHUI; yMeHHe pa30MBaTh 3a/aud Ha
MoJ3a7au, WCIIOJIb30BaTh KOHCTAHTHI, TEPEMEHHBIE W BBIPAKECHUS PA3JIUYHBIX THUIIOB
(YMCNOBBIX, JIOTUYECKUX, CHUMBOJBHBIX); AaHAIM3UPOBATh NPEAJIOKEHHBI  alrOpUTM,
OTIpeNIeNATh, KAaKUe Pe3yJIbTaThl BO3MOXKHBI ITPH 33JJAHHOM MHO>KECTBE MCXO/IHBIX 3HAUCHUH

YMeHHe 3anmucaTh Ha HM3Y4aeMOM S3bIK€ IIPOrPaMMHUPOBAHUS AITOPUTMBI MPOBEPKHU

2.6 ACIIMMOCTHU OJHOI'O LCJIOr0 4YucCjia Ha APYroc€, MpOBCPKU HATYPAJIBHOI'O YHCJIa Ha MHPOCTOTY,

BbIIETICHUS] LHM(p M3 HATYpaJbHOIO 4YHCJA, TMOHWCK MaKCUMYyMOB, MHMHHMMYMOB, CYMMBbI




YHCJIOBOM IIOCJICA0BATCIIBHOCTHU

2.7

Brnanenne ymeHueM OpPHEHTHPOBATHCS B HEPAPXHUECKOU CTPYKType (aillioBOW CHCTEMBI,
pabotath ¢ (aiIoBOM cHCTEMOW MEPCOHAIBHOTO KOMIIBIOTEPA C  HCIIOJIb30BaHUEM
rpadpuueckoro  uHTepdeiica, a HMMEHHO: CO3/aBaTh, KONUPOBaTh, IEpeMelIaTh,
NIEPEUMEHOBBIBATH, YAAJSATh U apXUBUPOBATH (hailyibl M KaTaJOrH

BJ'IaI[eHI/Ie YMCHHUAMU u HaBbIKaMH HUCII0JIb30BaHUA I/IH(l)OpMaI_H/IOHHbIX u

2.8 KOMMYHHKAalITMOHHBIX TEXHOJIOTHI JJIA TIOUCKaA, XpaHCHUA, O6pa6OTKI/I U nepeaadn u aHajin3a

pa3IMYHBIX BUAOB HHPOPMAIIUU

YmMmeHue BBI6I/IpaTB cIoco0 MMpEaACTaBJIICHUA JaHHBIX B COOTBETCTBUH C IMOCTaBJICHHOM 33,[[3“161\/'1

2.9 (Tabmumbl, cxeMmbl, Tpadukh, AUarpaMMbl) C HCIOJB30BAHUEM COOTBETCTBYIOIIMX

MPOTPAMMHBIX CPEJCTB 0OPAOOTKHU TaHHBIX

Ymenue QopmanuzoBath U CTPYKTYpPUPOBaTh HH(POPMAIMIO, HCIOJB3YysS JIIEKTPOHHBIE
TaOIUIBl A7 00pabOTKHM, aHAIM3a W BU3yaJIM3allMd YHCIOBBIX JAHHBIX, B TOM YHCIE C
BbIJICJICHHEM JlMana3oHa TaOJuIbl U YIOPSJAOYMBaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

2.10 YMEHHUE MPHUMEHATh B AJIEKTPOHHBIX TaOnuuax (opMmysbl Ui pacd€ToB C UCIOIb30BaHUEM

BCTPOCHHBIX (DYHKIIH, aOCOTIOTHOMN, OTHOCHUTEIHHOM, CMEIIAHHOHN apecalliy; UCI0JIb30BaTh
AJIEKTPOHHBIC TAOJUIBI JIJII YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX 3ajadax W3 PasHbIX
MIPEAMETHBIX obOJlacTei

8. IEPEYEHbD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'3 110 UHO®OPMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMECHT COACPKaAHUSA

1

I{udposas rpaMOTHOCTH

11

@aiinel u manku (karajoru). [IpuHUIMOB mocTpoeHus (ainoBeix cucteMm. [lomHoe ums (aiina
(mankm). Ilyte x daitny (manke). Pabota ¢ Qaitnamu u karajoramMu cpeicTBaMU OIEPaIlOHHOM
CHCTEMBI: CO3[]aHHe, KOIMPOBAHHE, IEPEMEIICHNE, IEPEMMEHOBaHUE U ynaieHue (aiaoB M Marok
(xatanoroB). Tumsl ¢aitnos. CpoiictBa (aiinos. Daiinoseiii MmeHemxkep. [louck daiinos cpeacTBamu
ONEPalMOHHON CHCTEMBI

1.2

O6benuHeHne KoMneloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna, Be0-caiiT. CTpykTypa aapecoB
BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [Touck mHpOpManuu MO KIOUEBBIM CIOBaM U IO
n3o0paxkenuto. JlocroBepHocts nHGoOpMaruu, nmoaydyeHnoi uz Marepuera. IP-aapeca yznos. CereBoe
XpaHeHUe TaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKpETHOCTh 1aHHBIX. BO3MOXXKHOCTh ONMMCAaHUsI HEMPEPBIBHBIX OOBEKTOB U MPOLIECCOB C MOMOLIbIO
TMICKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andasuta. J[Bonunsiit andaBut. KomnuecTBO BCEBO3MOXKHBIX CIIOB
(K0o10BBIX KOMOMHAIMI) pUKCUPOBaHHON ANMUHBI B ABoUYHOM aniaBute. [IpeobpasoBanue m000ro
andaButa K JBOMYHOMY. KoJaMuecTBO pas3iauuHBIX cJIOB (UKCUPOBAHHOM JUIMHBI B ajdaBuTe
OnpeAeIEHHON MOITHOCTH.

KoaupoBanue CMMBOJIOB OJTHOTO aj(haBUTa € MOMOIIBIO KOJOBBIX CJIOB B IpyroM aji(haBuTe, KOJ0Bas
Ttabnuna, nexkogupoBaHue. KomupoBanue tekcToB. PaBHOMepHbI koa. HepaBHOMEpHBINH KOJI.
Komupoka ASCIIl. Bocbmubutasie konupoBku. Ilonarue o xomupoBkax UNICODE.
JlekoaupoBaHue COOONICHWI C HWCIOJB30BAaHHEM pPABHOMEPHOTO ¥ HEPAaBHOMEPHOTO KOJa.
WuopmannoHHbIi 00bEM TEKCTA

2.2

WudpopmannoHHbiii 00bEM JaHHBIX. BUT — MHHMManbHas €IMHMIA KOJIMYECTBA MHpOpMAlUU —
JIBOWYHBIN pa3psan. Equauiibl namepenus nHGopMalnoHHOro 00bEMa JaHHbIX. buT, 6aiT, KHI0OANT,
Merabait, rurabaiit. CKopocTh nepeaayn JaHHbIX. ETMHHIIBI CKOPOCTH Nepeaayy JaHHbBIX

2.3

Koauposanue nBera. [{BeroBsie monenu. Monens RGB. 'mybuna kogupoBanus. [Tanutpa.
PactpoBoe m BekTOpHOE TmpeAcTaBieHHe wu300paxkeHui. [lukcenp. OuneHka WHGHOPMAITMOHHOTO
00BEMa rpaduecKux JaHHBIX IS PACTPOBOTO M300paXKEHUS

2.4

Koaupoanue 3Byka. Pa3psiHocTs 1 yactora 3anucu. KonmuecTBo KaHaIOB 3aMKCH.
OrneHKa KOJNMYECTBEHHBIX IapaMeTPOB, CBS3aHHBIX C TIPEJICTABICHWEM W XPAaHEHUEM 3BYKOBBIX
¢aitnos




2.5

Hemno3ummonnpie U MO3UIMOHHBIE cUCTeMbl cuucieHus. Andasut. OcHoBanue. Pa3Bépayras gopma
3aIlucu 4ucia. HepeBO;[ B ACCATHUYHYIO CUCTCMY YUCCII, 3alIUCAHHBIX B APYTUX CUCTCMAX CUHUCIICHUS.
Pumckas cucrema cunciaeHust

2.6

JBonuHas cuctema cuucienus. IlepeBon uenbvix uucen B npenenax oT 0 mo 1024 B aBoMYHYIO
cUCTeMYy cuMcieHusa. BocbMmepuuHas cucremMa cuucieHus. llepeBoj yucen H3 BOCBMEPUYHOM
CHUCTEMBbl B JIBOMYHYIO M JECATHYHYIO CHUCTeMbl Hu oOparHo. IllecTHanmarepuyHasi cucrema
curciienus. [lepeBoj uMcen W3 MIECTHAAIATEPUYHOM CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO. Apru(dMETHUUECKHE OTIepaIllii B IBONYHON CHCTEME CUMCIICHHS

2.7

Jlornueckue BbICKa3biBaHMs. Jlornueckue 3Hau€HUS BBICKA3bIBAHUN. DJIEMEHTApHbIE UM COCTABHBIE
BbICKa3bIBaHUsA. Jloruueckue oneparuu: «u» (KOHBIOHKIUSA, JIOTHYECKOE YMHOXEHHUE), «HUIIH
(IM3BIOHKIUS, JIOTUYECKOE CIIOKEHUE), «He» (oruueckoe oTpuuanue). Ilpuopurer noruyeckux
onepauuii. OrnpeeneHre HCTUHHOCTA COCTaBHOTO BBICKA3bIBaHUS, €CJIM W3BECTHBI 3HAYCHUS
HMCTUHHOCTU BXOJSIIUX B HErO AJIEMEHTapHbIX BbICKa3biBaHUU. Jlornyeckue BwipaskeHus. [IpaBuna
3aMMCH JOTHYECKHUX BhIpakeHui. [locTpoeHre TabauI] ICTUHHOCTH JIOTUYECKHUX BBIPAKCHHIA

2.8

Jloruueckue 3meMeHThI. 3HAKOMCTBO € JJOTHYSCKUMU OCHOBaMU KOMIIBIOTCPA

2.9

HemnpepsiBHble W auckperHble Mojenu. VmurtanmonHnele Mozenu. Mrposeie mopenmu. OrneHka
aJICKBATHOCTU MOJICIIA MOJCIUPYEMOMY OOBEKTY M LIEIISIM MOJCIUPOBAHUS

2.10

Tabnuunbie monenu. Tabmuua kak mpeacTaBieHue oTHouleHus. ba3pl nanHbpiX. OTOOp B TabmuIle
CTPOK, YJIOBJIETBOPSIIOIINX 33/1aHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, mytb. OpueHTHpOBaHHBIE U HEOpPUEHTHUpPOBaHHbIE rpadsnl. JnuHa (Bec)
pebpa. Becopast marpunia rpada. JnuHa myty Mexny BepmmHamu rpada. [Ionck onTuMaibHOTO TyTH
B rpade. HauanpHas BepmmHa (MCTOYHHMK) U KOHEYHAs BEPIIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade.
Brruncnenmne KomdecTBa MyTei B HAITPaBJICHHOM alIMKJIMYECKOM rpade

2.12

HepeBo. Kopens, Bepmmna (y3en), jguct, pedpo (ayra) nepesa. Broicota nepesa. I[lomaepeso.
[Tpumeps! ucnonb3oBaHus AepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO JiepeBa

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CaoiictBa anropur™Ma. Crioco0bl 3alIMCH aITOPUTMA (CIOBECHBIH, B BUZIE OJIOK-CXEMBI, IPOTrpaMMma).
CocraBiieHre aqropuTMOB U NPOTrpaMM C MCIIOJIb30BAaHUEM BETBJICHHM, IIMKIOB U BCIIOMOTaTEJIbHBIX
aNropuTMOB Ui ynpaBieHus ucnonHutenem (Pobor, UYepenamika, YepT&XHUK u Opyrue).
BrinosiHeHNe anropuTMOB BPYYHYIO M Ha KOMIIBIOTEPE

3.2

SI3bik porpammupoBanus (Python, C++, [lackains, Java, C#, I1IkonbHbIN AJITOpUTMUYECKHIA SI3BIK).
Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[IepemenHas: Tun, nmsl, 3HaueHue. Llenble, BEeCTBEHHbIE U CUMBOJIBHBIC IIEPEMEHHBIE.

Omneparop npucBauBaHus. ApudmMeTnueckue BbIpAXKEHUS U MOPAIOK MX BbluucieHus. Omnepanuu c
LEeJIBIMA YUCIAMU: LEJIOUUCIICHHOE JIEIEHUE, OCTaTOK OT JeneHus. BerBneHnus. CocTaBHbIE YCIOBHS
(3amMch JIOTMYECKUX BBIPAKEHUM Ha H3ydyaeMOM sI3bIKe IporpamMMmupoBaHusi). Haxoxnenue
MUHUMYyMa

U MakCUMyMma M3 JIBYX, TPEX M 4YEThIpEX uucen. PenieHue KBaApaTHOrO YpaBHEHHs, UMEIOLIETO
BellecTBeHHbIe KOpHU. Llukn c ycinoBuem. Anroput™m EBkianaa nias HaxoXA€HHS HauOOJBIIETO
o0liero JenuTens JABYX HaTypalbHbIX uucel. Pa3OueHue 3amucu HaTypajdbHOIO 4YHCIa B
MO3UIIMOHHOIN CHUCTEME C OCHOBaHMEM, MEHbIIUM WiM paBHbIM 10, Ha oraenbHble UbpPsL. uki c
IIEPEMEHHON. AJTOpUTMBI MPOBEPKH ACIUMOCTH OIHOIO ILEJOr0 4YHciIa Ha ApPYroe, MPOBEPKHU
HaTypaJIbHOT'O YUCJIA HA POCTOTY

3.3

OO6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJbHBIE (CTPOKOBBIE) mepeMeHHble. [locuMBoOIbHAS
obpaboTtka cTpok. Ilofcu€r 4acToThl MOSABICHHMS CHUMBOJA B CTpOKe. BcTpoeHHble (yHKIMU JUIS
00pabOTKHU CTPOK

3.4

OmpeneneHre BO3MOXKHBIX PE3yJbTATOB PAOOTHl alrOpUTMa MPU JAaHHOM MHOXKECTBE BXOIHBIX
JIAHHBIX, ONPEICIICHUE BO3MOKHBIX BXOJIHBIX JAHHBIX, IPUBOASIIMX K JAHHOMY PE3YJIbTATY

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMepHBIEe MaccuBbl. CoOCTaBlIeHHE M OTIaJKa MpPOrpamw,
peATM3YIONTUX THIIOBBIC AJITOPUTMBI OOPaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJIHOM W3
s3pIKOB miporpammupoBanus (Python, C++, Tlackane, Java, C#, IllkonbHbIi AJNTOPUTMUYECKUIN




SI3bIK): 3aMoIHEHHE YMCIOBOTO MaccuBa CIy4YailHBIMU YMCJIaMH, B COOTBETCTBUU C (QOpPMYJION HIU
nyTéM BBOJA YHCEJ, HAXOXICHUE CYMMBbl JJIEMEHTOB MAcCHBA, JIMHEWHBIA MOUCK 3aJaHHOTO
3HAYEHUS B MacCHUBe, MOJCUYET 3JIEMEHTOB MAacCHBAa, YAOBIETBOPAIONIIMX 33aJaHHOMY YCJIOBHIO,
HaxO0XJICHH€ MHUHUMAJIBHOTO (MakCUMallbHOrO) »JJieMeHTa MaccuBa. COpTHpPOBKA MaccCuBa.
OOpaboTka NOTOKAa [aHHBIX: BBIYUCIEHHWE KOJMYECTBA, CYMMbI, CpPEIHEr0o apu(MeTHYecKOoro,
MUHUMAJIBHOTO ¥ MAaKCHUMAaJIbHOTO 3HAYEHUSI 3JIEMEHTOB IOCJIE0BATEILHOCTH, YIOBICTBOPSIOMINX
3aJIaHHOMY YCJIOBHIO

36 |acaHns, paccrosius, CBera, 3Byka). [lpumepsl HCHOJIb30BaHUSI TMPUHLKIA OOpaTHOW CBS3U B

VYupasnenue. Curnan. O6patHas cBs3b. [lonydeHue curHanoB oT HUGPOBBIX JaTYMKOB (HAIpUMep,

CHCTEMax YIpPaBICHHUS TEXHHYCCKMMH YCTPOWCTBAMU C IIOMOIIBIO JaTYMKOB, B TOM YHCIC B
pOOOTOTEXHUKE

WudopmanroHHbIe TEXHOJIOTHH

4.1

TekcToBbIe TOKYMEHTHI U HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHM1Ia, ad3all, CTpOKa, CJI0BO, CUMBOIM).
TexkcToBblil mpolieccOp — MHCTPYMEHT CO3/IaHUs, PEAAKTUPOBaHUS U (OPMATUPOBAHUS TEKCTOB.
[IpaBuna Habopa tekcra. PenaktupoBanue tekcra. CpoiictBa cumBoioB. Ilpudt. Tumsl mpudTos
(pyOusienble, ¢ 3acedykamM, MOHoOIIMpHHHBIE). IlomyxupHoe M KypcuBHoe HadepTaHue. CBoiicTBa
a03a1eB: TpaHMIbI, a03aIHBIN OTCTYI, MHTEPBaJ, BeIpaBHUBaHuE. [lapameTpsl crpanuibl. CTuieBoe
¢dopmarupoBanue. CTpyKTypupoBaHue HMH(OpPMaMM C I[OMOLIbIO CIMCKOB W TaOJMIIL.
MuoroypoBHeBble cniickH. Jlo6aBneHne TabianIl B TEKCTOBBIE TOKyMEHTHI. BcTaBka m3o0paskeHuid B
TEKCTOBble JAOKyMEHThl. OOTekaHHe M300paKeHUH TEKCTOM. BKiroueHHe B TEKCTOBBIH JTOKYMEHT
auarpamm, GopmMyil, HyMepauy CTpaHull, KOJOHTUTYJIOB, CCBUIOK M IPYTUX 2JIEMEHTOB

4.2

Pactposrie pucynku. Mcnons3oBanue rpaduuecKux MPUMUATHBOB.

Oneparuu  pelaKTHPOBAHUS T'PaPUUYECKUX OOBEKTOB, B TOM 4YHCIe IUGPOBBIX GdoTorpaduii:
W3MCHECHHE pa3Mepa, oOpe3ka, TIOBOPOT, OTpakeHHue, pabdora ¢ oOiacTsMu (BBIICICHHE,
KOIIMPOBAHKE, 3aJIMBKA I[BETOM), KOPPEKIIMS I[BETa, IPKOCTH M KOHTPACTHOCTH. BekTopHas rpaduka.
C03I[aHI/Ie BeKTOpHLIX pI/ICYHKOB BCTpOCHHI)IMI/I CpeI[CTBaMI/I TCKCTOBOI'O Hpoueccopa NI I[pyTI/IX
nporpamm (nipuiiokenuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3 | Pabora ¢ HeckonmbkuMmHu crnaiinamu. JloO6aBneHne Ha ciaiii ayaHMOBU3YalbHBIX TaHHBIX. AHUMAIUS.

[ToaroroBka MynbTUMEIUIHHBIX Tpe3eHTanui. Cnaiia. /lobaBneHue Ha crnaii TeKkcTa U U300paskeHui.

I'unepccbuiku

4.4 | CopTupoBKa JaHHBIX B BBIJICIIEHHOM auarna3zoHe. [locTpoeHue nuarpamm (rucrorpamma, Kpyrosas

Tunbel naHHBIX B suelKaxX AJIEKTPOHHOW Tabmuipl. PemakthpoBanue u (GopMaTupoBaHWE TAOJIHII.
Berpoennble GyHKIMU A TOMCKa MaKCUMyMa, MUHUMYMa, CYMMBI M CPETHET0 apu(pMEeTUYECKOTO.

auarpamma, TodeuyHas auarpamMma). BeiOop Tuma nauarpammsel. IlpeoOpasoBanue ¢opmyn mpu
konupoBaHuu. OTHOCUTENbHASL, A0COJIFOTHAS M CMEIIaHHAs aJpecanus

45 | oTBevwaromMX 3aJaHHOMY YycioBuio. OOpaboTka OonbiiMX HAOOpOB JaHHBIX. YucieHHoOe

VcaoBHEIC BBIUHMCICHUS B OJICKTPOHHBIX Ta6n1/1uax. CYMMI/IPOBaHI/IC n HO}IC‘IéT 3H3‘~IGHI/II71,

MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax
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