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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o nHGOPMATHKE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencraBieHHbix B ®I'OC 00O, a Takxe ¢enepanbHOl paboueil mporpamMmbl
BOCITUTaHUS.

[Iporpamma mo wuHpOpMaThke MAET MPEACTABICHHE O LENSIX, OO0mIeH
CTpaTrernu OOy4YeHHs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
nH(pOpMaTUKU Ha 0a30BOM YpOBHE, YCTAHABJIMBACT 005S3aTeIbHOE MPEIMETHOE
coJiepKaHue, MPEyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3JiesiaM U TEMaM.

[Iporpamma 10 HWHpOpPMATHKE OMNpeAeNseT KOJIMYECTBEHHbIE U
KAUECTBEHHbIE XapaKTEPUCTUKH Yy4eOHOro marepuana s KaXIoro roja
M3Y4YEHUs, B TOM YHUCJIE JUIsl COJAEPKATEIbHOTO HAIMOJIHEHUS Pa3HOro BHIA
KOHTpPOJSL (MPOMEKYTOUHOM aTTecTaliii  OOydYarolUXCs, BCEPOCCUUCKUX
MIPOBEPOYHBIX PabOT, TOCYIAPCTBEHHOW UTOTOBOM aTTECTAIINH ).

[Iporpamma 10 wuHOpMaTHKE SBISETCS OCHOBOW JJII COCTaBJICHUS
aBTOPCKMX YYEOHBIX NPOrpaMM, TEMATHUYECKOrO0 IUIAHUPOBAaHUS Kypca
YUHUTEIIEM.

HensmMu wu3ydyeHuss HHPOPMATUKKM HA YPOBHE OCHOBHOIO OOILEro
00pa3oBaHUs SIBISIOTCS:

(dopmHpoBaHue OCHOB MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUSl HAyKd HWH(OPMATUKH, JOCTHKEHUAM
Hay4YHO-TEXHHUYECKOTO0 Tporpecca M OOUIECTBEHHON NPaKTUKH, 3a CYET
Pa3BUTHS MPEACTaBICHUN 00 MHPOPMALIMU KaK O BaXKHEUILIEM CTPATETUYECKOM
pecypce pa3BUTHA JHMYHOCTH, TOCYJAapCTBa, OOIIECTBA, MOHUMAHUA POJHU
MH(OPMAITMOHHBIX IPOLIECCOB, UH(OPMAIMOHHBIX pecypcoB U
MH()OPMAIMOHHBIX TEXHOJOTMA B YCIOBUSAX LU(GPOBONM TpaHchopManuu
MHOTHX c(ep KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecrieyeHne yCJIOBHM, CIOCOOCTBYIOIIMX PA3BUTHUIO AJITOPUTMUYECKOTO
MBIIUICHHUS KaK HEOOXOAMMOTro YCJIOBHS MPO(EeCCHOHAIBHON NEATebHOCTH B
COBPEMEHHOM HH(POPMALMOHHOM OOLIECTBE, MPEANOIaratoniero cnocoOHOCTb
oOyuyarolierocss pa3ouBaTh CJIOXKHBIE 3aJaud Ha OoJiee MPOCThIE MOMA3aJayH,
CpaBHUBATh HOBBIE 33Jla4M C 3aJja4aMH, PEHIEHHBIMHU paHee, ONpPEeNesiTh aru
JUTSL IOCTH KEHUS pe3yJibTaTa U Tak Jajee;

dbopMupoBaHUE€ U pa3BUTHE KOMIICTCHIIMH OOy4arImxcsi B 00J1acTH
HCIIOJIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, B TOM
yycie 3HaHW, YyMEHUH M  HaBBIKOB paboTel ¢  uH(popmanuen,
MPOrpaMMUPOBAaHUs, KOMMYHHKAllUd B COBPEMEHHBIX LHM(POBBIX Cpelaax B
ycioBusix  obOecrnieueHUss  MHOOPMAIMOHHOW  OE30MAaCHOCTH  JIMYHOCTHU
00yyJaroIerocs;

BOCIIUTAHWE OTBETCTBEHHOIO M  HM30MPATETBbHOTO  OTHOLIEHUS K
nH(popMauu ¢ y4ETOM MPABOBBIX U ATUYECKUX ACIIEKTOB €€ PACIpPOCTPAHECHHS,
CTpEeMJIEHUS K TPOJOJDKCHUI0O 00pa3oBaHHMs B 00JiacTh HMHGOPMAIMOHHBIX
TEXHOJIOTUA M CO3UAATENIbHOM JEeATEIbHOCTH C NPUMEHEHUEM CpEACTB
UH(OPMAITMOHHBIX TEXHOJIOTHIA.

NudopmaTuka B 0CHOBHOM 0011eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MH(GOPMATHKKM KAaK HAYyYHOM JNUCLUMIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKaHUS u BO3MOXHOCTH aBTOMATHU3ALINU
UH(OPMAIMOHHBIX MPOLECCOB B PA3JIMYHbBIX CHCTEMAX;



OCHOBHBIE 00JacTW TNpPUMEHEHUS HWH(MOPMATUKH, TPEXKAE BCEro
nH(GOPMaLMOHHBIE TEXHOJIOTHH, YIIPaBJICHHUE U COLUAIBHYIO chepy;

MEXIUCHUIUIMHAPHBIA ~ XapakTep HWHGOpPMAaTUKU U HUH(DOPMALIMOHHOU
NEeATENBHOCTH.

N3yuenne HHQPOPMATUKU OKa3bIBAET CYIIECTBEHHOE BIUSHUE HaA
(dopMupoBaHHE MHPOBO33PEHUS OOYYAIOIIETrOoCs, €ro XU3HEHHYIO MO3HIIHIO,
3aKJaJbIBAET OCHOBBI IMOHUMAHUS MNPUHUUIOB (YHKIHOHUPOBAHUS U
WCIIONIb30BaHUSI ~ MH(POPMAIIMOHHBIX  TEXHOJOTUH  Kak  HEOOXOAMMOro
MHCTPYMEHTA NPAKTHUECKU Jt000M AESITeNTbHOCTH M OJHOTO U3 Hauboiee
3HAYUMBIX TEXHOJIOTMYECKUX JIOCTHIKEHUI COBPEMEHHOW LHBHIA3ALMU.
MHorue npeaMETHbIE 3HAHUS M CIIOCOOBI  JIESITENIBHOCTH, OCBOCHHBIE
OOy4aroIUMUCS TP U3y4eHUH WH(POPMATHUKH, HAXOAAT MPHUMEHEHHE KaK B
pamMKax 00pa3oBaTENbHOTO MpoIllecca MPH H3YYCHHHM JAPYTUX MPEAMETHBIX
00JlacTel, TaK U B MHBIX KU3HEHHBIX CUTyalUAX, CTAHOBSTCSA 3HAYMMBIMU IS
(opMuUpOBaHUS KaueCTB JTUYHOCTH, TO €CTh OPUEHTHUPOBAHBI HA (POPMUPOBAHNE
METaIpPEAMETHBIX U JINYHOCTHBIX PE3yJbTaTOB OOYUECHHUS.

OcHoBHbIe 3aauK yueOHOro npeamera « Mupopmatuka» — cpopmupoBarthb
y 00y4arommxcsi:

MMOHUMAHUE MPUHIMIIOB YCTPOHUCTBA M (PYHKIIMOHMPOBAHUA OOBEKTOB
1U(POBOTrO OKPYKEHHS!, MPEACTABICHHUSI 00 MUCTOPUM M TEHIACHLHUSX pa3BUTHUSA
MH(}OpMATUKH NTeproia Hu(PpoBoil TpaHcHopMauy COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHHUS U HABBIKM IPAMOTHOM MOCTAHOBKH 337a4, BOZHUKAIOIINX
B MPAaKTUYECKOW  JEATEIbHOCTH, JUIsI HMX PEIIeHHs C  [OMOIIbIO
MH()OPMAIIMOHHBIX TEXHOJIOTMM, YMEHMS M HaBBIKH (HOPMaAIU30BAaHHOTO
ONMCaHMs TOCTABJICHHBIX 33/1a4;

0a3oBble 3HaHUS 00 MH(OPMAIMOHHOM MOJEIMPOBAHUHU, B TOM YHCIIE O
MaTeMaTUYeCKOM MOJECIHPOBAHUY;

3HAHUE OCHOBHBIX AITOPUTMHYECKUX CTPYKTYpP U YMEHUE NPUMEHSThH 3TH
3HAHUS Ul IOCTPOEHUS aIrOPUTMOB PELICHUS 337a4 M0 MX MAaTeMAaTHYECKUM
MOJEIISM;

YMEHUS M HaBbIKA COCTaBJIEHUS MPOCTHIX MPOTpaMM IO MOCTPOECHHOMY
IrOPUTMY Ha OJTHOM U3 A3BIKOB POIPAMMHPOBAHUS BBICOKOT'O YPOBHS;

YMEHUST M HaBbIKM 3()PEKTUBHOIO HMCIOIB30BAHUS OCHOBHBIX THIIOB
NPUKIAAHBIX ~ OporpamMm  (MPUJIOKEHMI)  0OlIero  Ha3HAYeHUs U
MH()OPMAIMOHHBIX CHUCTEM JUIsl PELIEHUS C UX MOMOIIbI0 MPAaKTUYECKUX 3a1ad,
BJaJieHHUEe 0a30BbIMU HOpMamMu HMH()OPMAIMOHHOW 3THKM U MpaBa, OCHOBAMH
nH(pOpMaITMOHHON 0€30MaCHOCTH;

YyMEHUE  TpaMOTHO  MHTEpPIPETUPOBATh  PE3yJbTAaThl  pEUICHUs
MPaKTUYECKHUX 33/1a4 C MOMOUIbI0 MH(POPMALMOHHBIX TEXHOJIOTHI, TPUMEHSATh
MOJIyYeHHbIE PE3YNbTAThl B IPAKTUYECKON AESTEIBHOCTH.

Henu u 3agaun u3ydyeHuss HHOOPMATUKKA HAa YPOBHE OCHOBHOI'O OOILErO
o0pa3oBaHUsl OMNPENEISAIOT CTPYKTYPY OCHOBHOIO COJEpKaHUSl Y4eOHOro
MpeAMETa B BUAE CIACAYIOIIMNX YETHIPEX TEMATUUECKUX Pa3/IeiOB:

u(poBasi IpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATHUKH;

IrOPUTMBI U TPOrPAMMHUPOBAHME;

UH(OPMAIMOHHbIE TEXHOJIOTHUH.

Ha u3yudenne undpopmariku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7
kiacce — 34 yaca (1 gac B Hegento), B 8 kiacce — 34 yaca (1 1ac B Hezeno), B 9
KJIacce — 34 gaca (1 gac B HEJICITIO).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Hu¢posas rpaMOTHOCTH

KoMnbroTep — yHuBepcajibHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KommbroTep  —  yHUBEpPCalIbHOE  BBIYMCIUTEIBHOE  YCTPOMCTBO,
paboratoriee 1Mo  mporpamMme. THmBl  KOMIOBIOTEPOB:  MEPCOHAIBHBIC
KOMITBIOTEPBI, BCTPOCHHBIE KOMIBIOTEPHI, CYNEPKOMITbIOTEphl. MOOUIbHBIC
YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpAa M MX HazHadyeHue. IIpoueccop.
OnepaTuBHass W JOJTOBpPEMEHHas NaMATh. YCTPOWCTBAa BBOJAA M BBIBOJA.
CeHCOpHBII BBOJ, TaTYUKH MOOMIIBHBIX YCTPOMNCTB, CpPEICTBA OMOMETPHUUECKON
ayTeHTU(UKALIHH.

Hctopusi pa3BUTHS KOMIIBIOTEPOB U MPOTPAMMHOTO  OOECIICUCHHS.
[Toxonenus: komnbroTepoB. COBpEMEHHBIE TEHAECHIIMN PAa3BUTUSI KOMIIBIOTEPOB.
CynepKOMIbIOTEPHI.

[TapannenbHbie BBIYUCITCHUS.

[lepconanbubiii kKoMIbrOTEp. [Iporieccop u ero xapakTepucTUKH (TaKTOBast
4acToTa, pa3psAaHocTh). OmnepatuBHas naMaATh. JlOJroBpeMEHHAas TaMsITh.
VYerpoiictBa BBoAa U BbIBOAa. OOBEM XpaHUMBIX JaHHBIX (OIEpaTUBHAS MAMSTh
KOMITbIOTEPA, KECTKUM W TBEPAOTEIbHBIM JUCK, IOCTOSHHAs MaMsTh
cMapT(dOHA) U CKOPOCTh JOCTYyNA JJIsl pa3IMYHBIX BUJIOB HOCUTEIICH.

TexHnka 6€30MaCHOCTH U MpaBuiia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBIE

[IporpammHoe obOecnieuenre KommbioTepa. [IpukiagHoe mporpammHoe
obecrnieyeHue. CucremHoe  TporpaMMHOE  OOEcCIeuCHHUE. Cucremsbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpaMM M JaHHBIX. becruiatHele u
YCJIOBHO-0€cTuIaTHbIe MporpamMMbl. CBOOOJHOE MpOrpaMMHOE 00ecTIeUeHHE.

@aiinel ¥ nanku (karanoru). [IpuHIUIBI TOCTpoeHUsT (PAIOBBIX CUCTEM.
[Tonnoe ums daitna (nmanku). [yt x ¢aiiny (nmamnke). Pabora ¢ daitnamu u
KaTaJIoraMH CPEICTBAMHM OMNEPALIMOHHOM CUCTEMBI: CO3JlaHHEe, KOMHPOBAHHUE,
NepeMeIleHre, MepeuMeHOBaHNe U yhajaeHue (aiaoB u mamnok (KaTajaoros).
Tunel daitnoB. CBolicTBa (aityioB. XapakTepHble pazMepsl (DAIOB pa3IMUHbIX
TUIOB (CTpaHMIA TEKCTa, AJIEKTPOHHAs KHUTa, (oTorpadusi, 3amuch MNECHH,
BUJICOKJIUI, MOJTHOMETPaXHbIM (punbM). ApxuBanus JaHHbIX. Mcnonb3zoBaHue
nporpamm-apxuBaTopoB. DaitnoBeiii MeHekep. [louck daitnoB cpeacTBamu
OTNIEPALIMOHHOM CUCTEMBI.

KommnbroTepHsle  BUPYChl W JIpyrM€  BpPEIOHOCHBIE  IMPOTPAMMBI.
[Iporpammsl 17151 3a1UTHL OT BUPYCOB.

Komnbrorepubie ceTu

O06benuneHnne KoMibloTepoB B ceTh. CeTh MHTEpHET. BEO-cTpanuiia, BeO-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[louck wuHPOpMaMM 1O KIIOYEBBIM CIOBAM M 1O HU300paKEHHUIO.
JlocToBepHOCTh MH(MOPMALIMH, TTOTYyYEeHHOU 13 HTEepHeTa.

CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKALIUH.

CereBoii 3TUKET, 0a30Bble HOPMbI HHPOPMALIMOHHON ATUKU U MpaBa Mpu
pabote B UntepHere. Ctpateruu 6e3onacHoro rnosejacHust B IHTepHeTe.

Teoperuyeckne 0CHOBbI HHPOPMATUKH

Nudopmanus u nHpopMaLHOHHbIE POLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmanmsa kak cBeleHUs, MpeAHa3HAYEHHBbIE JUJII BOCHPUSTHS
YeJIOBEKOM, M MH(pOpMaIUsl Kak JIaHHbIE, KOTOPbIE MOTYT OBbITh 00paOOTaHbI
ABTOMATHU3UPOBAHHON CUCTEMOMU.



JIMCKPETHOCTh TaHHBIX. BO3MOKHOCTH OMUCaHUs HEMPEPHIBHBIX 00BEKTOB
Y IIPOLIECCOB € MOMOILBIO TUCKPETHBIX TAHHBIX.

NupopmaninoHHble MPOLECChl — MPOLECChl, CBA3AHHBIE C XpaHEHHUEM,
peoOpa3oBaHUEM U NIepeaaveii JTaHHBIX.

IIpeacrasienue nagopmanumn

CumBoin. Andasut. MomHocTh andaButa. PasHooOpasue S3BIKOB H
andasutoB. EcTtecTBeHHble M (QopMmanbHble S3bIKHM. AI(aBUT TEKCTOB Ha
pycckoM si3bike. JIBomunblii andaBut. KonndyecTBO BCEBO3MOXKHBIX CJIOB
(komOBBIX KOMOWHAIWK) (PUKCHPOBAHHOW JIMHBI B JBOWMYHOM aiipaBuUTE.
[IpeoOpazoBanne mobOoro andaBuTa K ABOMYHOMY. KONMMUeCcTBO pazIUdHBIX
CJI0B (PMKCUPOBAHHOM JJTMHBI B al(aBUTE OMpeeIEHHON MOITHOCTH.

KoaunpoBanue cuMBOJIOB OJHOTO afi(haBUTa C MOMOIIBIO KOJOBBIX CIIOB B
apyrom andasure, Kog0Bas TabIUIA, TEKOAUPOBAHHE.

JIBonuHbi kon. IlpencraBieHue HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JTBOUYHOM ajiaBHTE.

Nudpopmanmonusiii 00bEM JaHHBIX. BUT — MHHMManpHas eIMHMIIA
KOJIM4YecTBa MHPOpMAMM — JBOWYHBIA paspsa. EaunHunel  u3mepeHus
nHpopMalmoHHOTO 00bEéMa MaHHBIX. bur, OalT, KWI0O0aWT, Meradair,
rUra0amr.

CKopocCTh niepeiayu JaHHbIX. EIMHUIIBI CKOPOCTH NIEpeiayu JaHHbIX.

KomnpoBanmne tekcroB. PaBHOMepHbI Kkox. HepaBHOMEpHBIM KOZ.
Komnposka ASCII. Bocemubuthbie koaumpoBku. [loHsATHE O KOIMpOBKax
UNICODE. [lexoaupoBanue cOOOIICHUI C MUCTOIH30BAHUEM PABHOMEPHOTO U
HepaBHOMEpPHOTo Kojia. MHpopmManmoHHblii 00bEM TEKCTA.

Hckaxxenre HHPpOpMaLUY NP Nepeiaye.

O61iee npencraBiieHre O HUPPOBOM MPEICTABICHUN AYAUOBU3YAIbHBIX U
JIPYTUX HETPEPHIBHBIX TAHHBIX.

KomupoBanme mBeta. IlBetoBrie momenu. Mogens RGB. I['myOuna
koxupoBanus. [lanutpa.

PactpoBoe u BekTopHOE npeacrapieHue nzodpaxenuil. [lukcens. Onenka
nH(popManMoHHOr0o  00bEMa rpadUyecKUX JAHHBIX JJs  PAacTPOBOTO
M300paKeHHUS.

KomnpoBanmne 3Byka. PazpsgHocte m dacrtora 3ammcu. KomamuecTBo
KAHAJIOB 3aMKCH.

OneHka KOJMYECTBEHHBIX MapaMeTpOB, CBA3aHHBIX C MPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DailsioB.

NupopmanuoHHbIE TEXHOJIOTHH

TexcToBble JOKYMEHTbI

TexcToBble TOKYMEHTHI U WX CTPYKTYpPHBIE 3J€MEHTHI (CTpaHuua, ad3ail,
CTpOKa, CJIOBO, CUMBOJ).

TekcToBbI Mpoueccop — HUHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHUS H
dopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PegakTupoBaHue TEKCTa.
CpoiictBa cumBoJioB. lpudt. Tunel mpudros (pyOseHble, ¢ 3aceykami,
MoHoIMpuHHBIE). [lomykupHOoe U KypcuBHOEe HauepTaHue. CBOMCTBa ab3aleB:
IpaHulIbl, a03alHbII OTCTYI, MHTEPBAJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHULIbI.
CruneBoe popmaTHpOBaHUE.

CtpykTypupoBaHue HHQPOpPMALMA C TOMOILIBIO CIUCKOB M TaOJMII.
MHoroypoBHeBbIe clUCKH. [JoOaBieHne TabiuI] B TEKCTOBBIE TOKYMEHTHI.

BcraBka  u300paxkeHM B TEKCTOBble  JOKyMeHThl. OOTekaHue
U300pKEHU TEKCTOM. BKIIOueHHEe B TEKCTOBBIM JOKYMEHT JMarpamm,
dbopMyI, HyMepaluu CTPaHUll, KOJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBomucanus. PaccraHoBka nepeHocoB. ['0nocoBoil BBOZ
Tekcta. ONTUYecKoe pacrno3HaBaHUE TeKcTa. KOMIBIOTEpHBIA TEPEBO/I.
Ucnonb3oBanue ceppucoB HTepHETA N171s1 00pabOTKH TEKCTA.

Komnbrorepuasi rpaguka



3HaKOMCTBO C rpaduuecKUMH peaaKkTopamMu. PacTpoBble pPHCYHKH.
Hcnonp3oBanue rpa@aecKux MPUMHUTHUBOB.

Omneparuu  pegakTUpoBaHusi TrpadUIeCKUX OOBEKTOB, B TOM YHCIIC
udpoBeIX doTorpaduii: m3MEHEHNE pa3Mepa, o0pe3Ka, TOBOPOT, OTPAXKEHUE,
pabota ¢ obnactsmu (BblIEJICHHE, KOMUPOBAHUE, 3AJIMBKA [IBETOM), KOPPEKLIU
1[BETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rtpaduka. Co3maHme BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH
CpelcTBaMH TEKCTOBOT'O Mpoleccopa WIM APYrHUX IMporpamm (IPUIOKEHUN).
JloOaBieHrE BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJabTHMeAMAHBbIE TIPe3eHTALUN

[loaroroBka MynbTUMEOUUHBIX mnpe3eHTauuid. Cnaiin. [{oOaBieHue Ha
Claii TekcTa u n3o0pakeHuil. PaboTa ¢ HECKOIBKUMU CIaiiTaMH.

JlobaBienue Ha craiJ — ayAMOBU3YaJbHBIX JAaHHBIX. AHUMAaIHUS.
I'mnepccpuikm.

8 KVIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Cucrembl cHUC/ICHUSA

Hemno3uumnoHHble YW TO3MLUMOHHBIE CUCTEMBI CUYUCHEHHUS. AJ(aBuT.
OcHoBanue. Pa3épuytas ¢dopma 3anucu uwucia. [lepeBon B AECATUUHYIO
CHUCTEMY YHCEJI, 3alIMCAaHHBIX B APYTUX CUCTEMAX CUUCIICHUSA.

Pumckas cucrema cunciieHus.

JIBonuHasa cucrema cuucieHus. [lepeBon nensix ducen B npenenax ot 0
10 1024 B 1BOMYHYIO CUCTEMY CUMCIIEHUS. BocbMeprUYHas CUCTEMA CUHUCIICHHUS.
IlepeBox uymcen W3 BOCBMEPUYHOM CHCTEMBI B JABOMYHYK) M JECATHYHYIO
cucteMbl u oOpatHo. IllecTHaguarepuuHas cucrema cuucienus. llepeBon
Yucel W3 WIECTHAALATEPUYHOM CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO H
JECATUYHYIO CUCTEMBI U 00pPaTHO.

ApudmMernueckre onepanuu B ABOUMYHON CUCTEME CUHCIICHHUS.

JJIEeMEHTbIl MATEMATHYECKOM JIOTHKH

Jlornueckue BbICKa3bIBaHMS. Jlormueckne 3HA4YEHUS BBICKA3BIBAHMI.
DJleMEHTapHblE M COCTaBHBIE BBICKA3bIBaHMs. Jlormueckne omepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (AUIBIOHKIUSA, JIOTHYECKOE
CJIOKEHUE), «He» (Jormyeckoe oTpulianue). [Ipuopurer moruyeckux oneparuii.
OnpeneneHue HMCTUHHOCTH COCTABHOTO  BBICKA3bIBAHUS, €CIIM  HW3BECTHBI
3HAQYEHUS MCTUHHOCTH BXOMSIIMX B HErO JJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlormyeckue BbIpaxeHus. I[lpaBuna 3amWcu  JIOTUYECKUX  BBIPAKCHUM.
[TocTpoeHune Tabiull HICTUHHOCTH JIOTHYECKUX BBIPAXKEHUM.

Jlornueckue 3JIE€MEHTBL. 3HAKOMCTBO C  JIOTHYECKMMH OCHOBaMU
KOMIIBIOTEDA.

AJITOPUTMBI M IPOIPAMMHMPOBAaHHE

HNcnonHuTe M U aJropuTMbl. AJITOPUTMUYECKHE KOHCTPYKIMHU

[Tonarue anroputMa. McnmomHuTenn anropuTMoB. AJTOPUTM Kak ILUIaH
YIIPABJICHUS UCIIOJTHUTEIIEM.

CgoiictBa anroputma. CriocoObl 3anmucu aaropuTMa (CJIOBECHBIN, B BUIE
0JIOK-CXEMBI, ITPOTrpamMma).

ANTOpUTMUYECKHE  KOHCTPYKIMH.  KOHCTpyKIMS ~ «CIIETOBAHUEY.
JIvuHenHbI aJITOPUTM. OrpaHn4eHHOCTh JIMHEVHBIX aJrOPUTMOB:
HEBO3MOXHOCTh MIPENYCMOTPETH 3aBUCHMOCTb MOCJIEA0BATEIBHOCTH
BBIITOJTHSIEMBIX IEMCTBUN OT UCXOJHBIX JAaHHBIX.

KoHcTpykuust «BeTBIEHUE»: MOJHAsA U HenoyHas GopMbl. BeinoaHeHue u
HEBBITIOJIHEHUE YCIOBUS (MCTUHHOCTH U JIO)KHOCTh BbhICKa3biBaHus). [IpocTsie u
COCTaBHBIE YCJIOBHUSI.



KoHcTpyKIusl «IIOBTOPEHMS»: HUKIIBI C 33JaHHBIM YMCJIOM MOBTOPEHUH, C
YCIIOBHEM BBINOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pa3pabotka my1st popMaIbHOTO MCTIOIHUTENS aNrOpUTMA, MPUBOASILIETO K
TpeOyeMOMy pe3yibTaTy IpPU KOHKPETHBIX HMCXOJHBIX JaHHbIX. Pa3paboTka
HECJIO)KHBIX QJITOPUTMOB C MCIHOJb30BAHUEM LHUKIOB M BETBICHUW IS
yropasieHus: (OpMalIbHBIMA HCIOJHUTEISIMHU, TAKUMH Kak Pobot, Yepenamnika,
UYepréxHuk. BplnonHeHWe aJIropuTMOB BpPYYHYHO H Ha KOMIIBIOTEDE.
CHUHTaKCUYECKHE U JIOTHIECKUEe omnOKn. OTKA3HbI.

A3bIK NPOrpaMMHUPOBAHNS

A3k nporpammupoBanus (Python, C++, [Tackans, Java, C#, I1IkoibHbI#H
Anroputmudeckuii A3bIK).

Cucrema nmporpaMMHUpOBAHUS: PEAAKTOP TEKCTa MPOrPaMM, TPAHCIATOP,
OTJIAUHK.

[lepemenHas: Tin, ums, 3HaueHue. L{enble, BEIIECTBEHHbIE 1 CUMBOJIbHBIE
MIEPEMEHHBIE.

Omneparop npucBauBaHusi. ApudMeTruyecKkue BBIPAXKEHUS U TOPSAOK HX
BbIUMCIeHHs. Onepanuu ¢ LEIbIMU  YHCIAMH: UEJIOYUCICHHOE JIeJIEHUE,
OCTaTOK OT JEJICHHUS.

BerBnenus. CocTaBHble yCIIOBUSA (3alMCh JOTMYECKHX BBIPAKEHUWA Ha
M3y4aeMOM  SI3bIKE IMporpaMMupoBaHusi). HaxoxaeHue MuUHUMyMa U
MakcuMyMma W3 JIByX, TpEX U UeThIp€Xx uucen. PemieHne KBaapaTHOTO
YpaBHEHUSI, UMEIOILETO BEIIECTBEHHbIE KOPHHU.

JuanoroBass OTjiaJKa MPOrpaMM: IOIIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAYEHUN BEJINYUH, OTJIaJ0YHBIN BHIBOJ, BBIOOP TOYKH OCTaHOBA.

Hukn ¢ ycnoBuem. Anroput™m EBKkiuaa aiis HaxoXJe€HUS HAHOOJBILIETO
oO1LIero aenuTens AByX HaTypalbHbIX yucen. Pa3OueHue 3ammucu HaTypaJlbHOIO
YHUCIia B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJIETbHBIE HU(PBHI.

[uxn ¢ nmepeMeHHOW. ANTOPUTMBI IPOBEPKU AETUMOCTH OJHOIO LEJIOTO
YKClia Ha JPYroe, MPOBEPKU HATYPaIbHOIO YHCa Ha MPOCTOTY.

O6paboTka  CUMBOJIBHBIX  JaHHBIX.  CHUMBOJIBHBIE  (CTPOKOBBIE)
nepeMenHbie. [locumBonbHass 00paboTka cTpok. [1oacYET YyacTOThI MOSIBICHUS
CUMBOJIa B CTpoke. BcTpoeHHbie PyHKIMU 1711 00pabOTKH CTPOK.

AHAJIM3 AJTOPUTMOB

OnpeneneHrne BO3MOXKHBIX PE3YJIBTATOB padOThl AJITOPUTMA MPU JAHHOM
MHOKECTBE BXOJIHBIX JAHHBIX, OMPEIEICHUE BO3MOXXHBIX BXOJHBIX IaHHBIX,
MPUBOSAIIMX K JTAHHOMY pE3yJbTaTy.

9 KUIIACC

Hu¢poBas rpaMOTHOCTH

I'nodanbHas cerb UHTEpHET M cTpaTeruu 0e30MacHOrO MOBEACHUS B
Hel

I'mobanbnast cerp HWurepHer. IP-agpeca y3noB. CeTeBoe XpaHEHUE
JaHHBIX. MeToAbl MHIMBHUIYaJIbHOTO M KOJUIEKTUBHOI'O pa3MEIICHHS HOBOM
uHpopmaiuu B aTepuere. bonbiive nanHbie (MHTEPHET-IaHHbBIE, B YaCTHOCTH
JAHHBIE COLMAJIBHBIX CETEeM ).

[Tonsitue 06 MHPpOPMALIMOHHON 6€30MaCHOCTH. YTPO3bl HHPOPMALTUOHHOM
0€301acHOCTH MpH paboTe B TJI00ATBHON CETH U METOJIbl MPOTUBOJACHCTBUS UM.
[IpaBuna Oe3omnacHol ayTeHTU(UKAUMM. 3alUTa JUYHOM HHpOpMAIUU B
HNurepuere. besomnacHeie CTpaTeruu [IOBEICHUS B HNHurepHere.
[IpeaynpexaeHre BOBIECYEHUS B JECTPYKTHBHBIE W KPUMHUHAJIbHBIE (POPMBI
CETEeBOM aKTUBHOCTHU (KUOEpOYIIMHT, GUIIUHT U JPYTUe (GOPMBI).

Pabdora B MH()OPMALIMOHHOM NPOCTPAHCTBE



Bunbl NEeATENbHOCTH B WurepHere, WHTEPHET-CEPBUCHI:
KOMMYHHKAI[MOHHBIE CEPBUCHI (ITOUTOBAs CIy:k0a, BUAECO-KOH(PEPEHI-CBA3b U
IpYTrUe), COpaBOYHBIE CIIy>)KObI (KapThl, pacluCaHus U JAPYTHUE), MOUCKOBHIE
CIIy>KOBbI, CITy>KOBbI OOHOBJICHHS IPOTPAMMHOTO O00ECTICUEHUS U APYTUe CIYKOBbI.
CepBucsl rocygapcTBeHHbIX yciyr. O0naunbie XpaHuiuiia gaHHbx. Cpeactsa
COBMECTHON pa3pabOTKu JOKYMEHTOB (oHyaiH-oducsl). [Iporpammuoe
o0OecrieueHne Kak BeO-CepBHC: OHJIAWHOBBIE TEKCTOBBIE M Tpaduyeckue
pPEeAaKTOPbI, Cpebl pa3padOTKU MPOrPAMM.

Teoperuyeckne 0CHOBbI HHPOPMATHKHU

MopeanpoBaHHue KaKk MeTO/l IO3HAHUS

Mopens.  3agaud, pemiaeMble € HOMOLIBIO  MOJEIMPOBAHMS.
Knaccudpukanun mopneneir. Marepuanibhble (HaTypHbIE) U WH(GOPMALMOHHBIE
Mozenu. HempepblBHbIE M JUCKPETHbIE MOJEAU. VIMHUTAlMOHHBIE MOJEIH.
Urpossle Moaenn. OueHka aieKBaTHOCTH MOJIETU MOJEIUPYEMOMY OOBEKTY U
LEJISIM MOJIETMPOBAHMUS.

Tabnuunbie Moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHUS.

ba3er mannpix. OTOOp B TabMUIlE CTPOK, YAOBJICTBOPSIONIMX 33IaHHOMY
YCIJIOBHIO.

I'pad. Bepmmna, pedpo, myTs. OpueHTUPOBAHHBIE 1 HEOPUEHTUPOBAHHBIE
rpadsl. [Inuna (Bec) pebpa. BecoBas Marpuua rpada. JnuHa nyt Mexnay
BepumHamu rpada. Ilouck ontumansHoro nytu B rpade. HayanbHas BepiinHa
(MCTOYHMK) W KOHEYHasi BepiiMHa (CTOK) B OPUEHTUPOBAHHOM Tpade.
Brruucnenue konudecTBa MyTel B HAMPABICHHOM allUKIMYECKOM rpade.

HepeBo. Kopennb, BepmmHa (y3en), Juct, pedpo (myra) nepesa. Boicora
nepesa. [lognepeso. [Ipumeps! ncnonbs3oBanus epeBbeB. [lepedbop BapuaHTOB
C TIOMOLIBIO JIEPEBA.

[TonsiTne maTemMaTHyecKOM MoOAenW. 3ajayd, pEmaeMble C MOMOUIBIO
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO) MO/IEJTMPOBAHUSI. Otnuune
MaTeMaTUYeCcKOM MOJAENM OT HAaTypHOW MOJAEIM W OT  CJIOBECHOIO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.

Otanbl  KOMIBIOTEPHOTO  MOJEIMPOBAHMUS:  IOCTAHOBKA  3aJa4H,
MOCTPOEHHWE  MATeMAaTHMYeCKOW  MOJENH,  MporpaMMHas  peajiu3alus,
TECTUPOBAHUE, MPOBEACHUE KOMIBIOTEPHOTO JKCIEPUMEHTa, AaHAJIU3 €ro
pe3yNbTaTOB, YTOUHEHHE MOJEIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHHUE

Pa3pa0orka aJiropuTMoOB M IPOrpamMm

Pa3ouenue 3amaun Ha noazagaun. CocTaBlieHUE alrOPUTMOB U MPOrPaMMm
C HCIMOJb30BAHUEM BETBIICHUM, IIUKJIOB U BCIIOMOTaTEJIbHBIX JITOPUTMOB JIS
yIOpaBiieHUs] ucnojaHuTeneM PoOOT Wiau IpyruMu UCHOJIHUTENSAMU, TAKUMH Kak
Yepenaika, YepTEXHUK U JPYTUMHU.

Tabnuunble BeMYUHBI (MaccuBbl). OnHOMepHbIe MaccuBbl. CocTaBIeHUE
M OTJaJKa MporpamM, pEAIU3yIOIIMX THUIOBbIE AJTOPUTMBI 00pabOTKH
OJIHOMEPHBIX YHCIOBBIX MAaCCHUBOB, Ha OJHOM W3 S3BIKOB MPOrpaMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, IlIkonbHBI AJNTOPUTMHUCCKHN SI3BIK):
3aM0JHEHUE YHUCJIOBOIO MAacCCUBA CIyYalHBIMM YHCIAMH, B COOTBETCTBUM C
dbopmynoi UM MyTéM BBOJIA YHCEI, HAXOXKICHUE CYMMBbI JIEMEHTOB MAacCHBa,
JIMHEVMHBIM TIOMCK 3aJJaHHOTO 3HAYCHWS B MACCHBE, MOJCYET DJICMCHTOB
MacCuBa,  YAOBJICTBOPSIOIIMX  3aJlaHHOMY  YCIIOBHUIO,  HaXOXJCHHE
MUHUMAJILHOTO (MaKCUMAaJIbHOT0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBA.

O0paboTKa MOTOKA JAHHBIX: BHIYUCICHUE KOJIMYECTBA, CYMMBI, CPEITHETO
apu(pMETUYECKOTO, MUHUMAJIBHOTO M MAaKCHMAaJbHOTO 3HAYEHUS 3JIEMEHTOB
MOCJIEIOBATENBHOCTH, YIOBIETBOPSIOLIUX 3aJAHHOMY YCIIOBUIO.

YupagsieHnue

VYnpasnenne. Cur”an. OOpatHasi cBsi3b. [lodydeHwe CHUTHAJIOB OT
mu(pOBBIX JaTYUKOB (KacaHusl, pacCTOSIHUS, CBETa, 3ByKa U JPYyroro).



[Ipumepsl MCHONB30BaHUS MPUHIUIIA OOPATHON CBSI3U B CHCTEMax yIpPaBICHUS
TEXHUYECKUMHU YCTPOWCTBAMU C TIOMOLIBIO JAaTYAKOB, B TOM YHCIIE B
POOOTOTEXHUKE.

[Ipumepsl pOOOTU3NPOBAHHBIX CUCTEM (CHCTEMA YIPABICHHS JIBHKEHUEM
B TPAHCIIOPTHOW CHCTEME, CBAPOYHas JIMHUS aBT03aB0OJa, aBBTOMAaTU3UPOBAHHOE
VOpaBJIEHUE  OTOIUIEHMEM  JOMa, aBTOHOMHAas CHCTEMa  YIpaBJICHUS
TPAHCHOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOIHH

JIeKTPOHHBIE TA0JIMLbI

[Tonstie 00 »SnEKTpOHHBIX Tabnuuax. TuUMbl JaHHBIX B sUEKax
ANIEKTpOHHOM Tabnumpbl. PenaktupoBanne U  QopmaTHpoBaHHE TaOJUII.
Bcerpoennbie GyHKIMM A7 MOMCKAa MaKCHUMyMa, MHHHMYMa, CYMMBI U
cpennero apudmernyeckoro. CopTUpOBKa JAHHBIX B BBIJICICHHOM JHAra3oHE.
[locTtpoeHne pauarpamMm (rucrorpaMma, KpyroBas AuarpaMma, To4YedyHas
auarpaMma). Beroop tuna auarpammel.

[IpeoOpazoBanne  dopmyn 1pu  KonmupoBaHuU.  (OTHOCHUTENIBbHAS,
abCoIOTHAs U CMEIIaHHAsI apecaliusl.

VYcaoBHBIE BBIYMCIEHHS B 3JIEKTPOHHBIX TaOiumax. CymMMuUpoBaHUE U
MOACYET 3HAYEHUN, OTBEYAIOUIMX 3aJaHHOMY YcioBHUI0. OO0paboTka OOJIbIINX
Ha0OpOB AaHHBIX. YUCIEHHOE MOAECIIUPOBAHUE B AIEKTPOHHBIX TaOIHIIAX.

NudopmanuoHHble TEXHOJIOTMN B COBPEMEHHOM 001IeCTBe

Pons wmHGpOpMAIIMOHHBIX TEXHOJOTHMI B pPa3BUTHM 3KOHOMUKH MUPAa,
CTpaHbl, peruoHa. OTKpBITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipogeccun, cBs3aHHble ¢  MHPOPMATHKOM W MHPOPMALMOHHBIMHU
TEXHOJIOTUAMM: BeO-Iu3aiiHep, NPOrpaMMHUCT, pa3pabOTUMK MOOMIIBHBIX
MPWIOKEHUN, TECTUPOBIIMK, APXUTEKTOpP MPOrpaMMHOI0 oOecnedyeHus,
CHEUUAIUCT IO  aHalu3y  JIaHHbIX, CHCTEMHBIM  aJMUHHUCTPATOP.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
NHOPOPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yuenne wHGOpPMATUKKM HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
HAIPAaBIIEHO HA JOCTHKEHUE O0YYAIOIIMMHUCS JTHYHOCTHBIX, METAIIPEIMETHBIX U
MPEIMETHBIX PE3yIbTaTOB OCBOCHUS COJIEP)KaHUsl yueOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl MMEIOT HAIPABIECHHOCTh HA PEIICHHUE 3a]a4y
BOCITUTAHUs, PA3BUTHS U COLMAIM3ALMU O0y4YarOUIUXCsl CPEICTBAMH Y4EOHOTO
IpeaMeTa.

B pesynbrate m3ydeHus MHOOPMATUKH HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi y oOyuaromerocs OyayT chOpPMHpPOBAHBI  CIEAYIOIIHEC
JMYHOCTHBIE PE3yJIbTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOE OTHOLIEHUE K OTE€YECTBEHHOMY  KYJBTYPHOMY,
MCTOPUYECKOMY M HAay4dHOMY HACIIeJIMI0, TOHMMAaHWEe 3HAYeHUS MH(POPMATUKU
KaK HayKH B JKM3HM COBPEMEHHOro OOIIECTBA, BIIAJICHUE JTOCTOBEPHOMH
uHpoOpMalel O TEPEeIOBBIX MHUPOBBIX M OTEYECTBEHHBIX JIOCTIDKEHUSX B
obsiactu “HGOPMATUKHU U UH(POPMAILIMOHHBIX TEXHOJIOTUM, 3aUHTEPECOBAHHOCTD
B Hay4HBIX 3HAHUAX O HU(PPOBOH TpaHCHOpMaALIUU COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OpUEHTAIMsI Ha MOpaJbHbIE IEHHOCTH M HOPMBI B CHUTYallUAX
HPABCTBEHHOT'O BEIOOPA, TOTOBHOCTH OIICHUBATh CBOE MOBEJACHHUE U MOCTYIKH, a
TaK)Ke TMOBEJCHHE W TOCTYNKH JAPYTHX JIOACH C TMO3UIHUK HPABCTBEHHBIX U
MPABOBBIX HOPM C Y4Y€TOM OCO3HAHMS TOCIEACTBUN TMOCTYNKOB, AKTUBHOE
HEMpPUATHE aCOLMATIBHBIX TIOCTYNKOB, B TOM uucie B UHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEICTAaBJICHUE O COLMAIbHBIX HOPMax M TMpPaBUIaX MEXKIMYHOCTHBIX
OTHONIICHWHA B KOJUIGKTHBE, B TOM UYHCJIE B COIMAIbHBIX COOOIIECTBAX,
coOmro/ieHne mpaBui O€30MaCHOCTH, B TOM 4YHCJIE HAaBBIKOB O€30MacHOIrO
MOBEJECHUS B HWHTEPHET-CPEJE, TNOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOM
JESTEIbHOCTH TIPU BBITIOJHEHUH y4eOHBIX, TTO3HABATENBHBIX 3a7a4, CO3/IaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aWMOINIOHMMAHHUIO U B3aWMOIOMOIIH B
mporecce 3TOM  y4eOHOM  JIeSITeNIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE
MOBEJICHWE W TIOCTYNIKM CBOMX TOBApPHUIIEH C TMO3WUIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) HeHHOCTEeH HAYYHOI'0 MIO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHYECKHUX MIPEACTABICHAN 00
uHpopmaruu,  UHPOPMAIMOHHBIX  Mmporeccax W UHGOPMAIMOHHBIX
TEXHOJIOTHSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U
OOIIECTBEHHON MPAKTUKU U COCTaBIIAIOMIMX 0a30BYI0 OCHOBY JJisi TOHWMAHHMS
CYUTHOCTH HAyYHOU KapTHUHBI MUPA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH U
ypOBHS 00yUYeHUS B AajbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMU HaBBIKAMHU HCCIIEIOBATEIBCKON JI€ATEIBbHOCTH,
YCTAaHOBKAa HA OCMBICJICHUE OIbITa, HAOIIOJICHUM, MOCTYNKOB M CTPEMJICHUE
COBEpIIICHCTBOBATh MYTH AOCTHIKCHHS WHIUBUAYATHHOTO W KOJIJICKTHBHOTO
0J1aronoayyus;



c(hOpMUPOBAHHOCTH MH(POPMAIIMOHHOMN KYJIbTYphl, B TOM YHCIIE€ HAaBBHIKOB
CaMOCTOSTENIbHOM paldOoThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JINTEPATYpOil,
pa3HOOOpa3HBIMU CpPEelCTBAMU HMH(DPOPMAIIMOHHBIX TEXHOJOTHM, a Takke
YMEHUS CaMOCTOSITEJIbHO ONPENENSATh LA CBOEro OOYy4YeHUs, CTaBUTh U
dbopmynupoBath a1 ceOs HOBBIE 3amaud B y4€Oe UM TO3HABATEIBHOU
NEeATEIbHOCTH, pPa3BUBaTh MOTHBBI W HWHTEPECHl CBOEH IO3HABATEIHLHON
NEeSATENbHOCTH;

S) popmupoBaHus KyJAbTYPbI 310POBbS:

OCO3HaHWE LIEHHOCTU >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pPOBBIM 00pa3 >KW3HU, B TOM YHCIIE U 3a CYET
OCBOEHHUSI W coOOIofeHHUs] TpeOOBaHUN O€30MacHON HKCIUTyaTallil CpEACTB
MH(GOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

WHTEpPEC K MPaKTHYECKOMY H3y4YeHHIO mpodeccuii U Tpyaa B cdepax
npodeccCHoOHANbHOM ~ JIeATENbHOCTH,  CBSI3aHHBIX  C  HMH(QOPMATHKOM,
MIPOrpaMMUPOBAHUEM U MH(POPMALMOHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha
JOCTH)KEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HaHHBIA BBIOOP UM TMOCTPOCHHWE HHIMBUAYAIbHOM TpPAEKTOPUHU
o0pa3oBaHMsI M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed uX
penieHusi, B TOM YHCIE€ C Y4YETOM BO3MOXKHOCTEH HMH(POPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH;

8) amanTranum oOyyamerocs K HM3MEHSAMUMCHA YCJIOBUAM
COLMAIBHON U MPUPOAHON Cpelbl:

OCBOCHHME OOYYaIOIIUMHKCS COLHMAIBHOIO OMbITa, OCHOBHBIX COLIMAJIBHBIX
poJiel, COOTBETCTBYIOIIUX BEAYLIECH AEATENBHOCTA BO3pPACTa, HOPM M MPaBHII
OOILIECTBEHHOTO TMOBEACHUS, (OPM COLMUAIBHOW KU3HU B TIpyINIax H

COOOILECTBAX, B TOM YUCJIE CYIECTBYIOIINX B BUPTYAJIbHOM IPOCTPAHCTBE.
METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUS MPOrpamMMbl MO MHMOpPMATHKE
OTpa)karoT  OBJAJCHUE  YHUBEPCAJbHBIMU  Y4YEOHBIMH  JIEUCTBHSIMHU  —
ITI03HABATEJIbHBIMA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

Ilo3naBaTebHbIE YHHBeEPCAIbHbIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBUA:

YMEHHE OMpEAeNsATh MOHITHS, CO3/1aBaTh OOOOIICHUs, YCTaHABIWBATH
aHaJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOSATEIBHO BBIOMPATh OCHOBAHHS U
KpUTEpUU I KJIacCU(PHKAIMKM, YCTaHABIUBATH NPUIMHHO-CIIECCTBEHHBIC
CBSI3M, CTPOUTH JIOTHYECKHE PpACCYXKICHHS, JenaTh YMO3aKIIOUCHUS
(MHIyKTUBHBIC, JCTYKTUBHBIC U TIO aHAJIOTHH) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, MPUMEHITh W MPEoOpa30BBIBATh 3HAKA W CHUMBOJIBI,
MOJICJIM U CXEMBI JIJIsl pelieHus Y9eOHBIX U TI03HABaTebHBIX 33/1a4;

CaMOCTOSATENIbHO  BBIOMpAaTh CcHoco0  pemieHUss y4eOHOM — 3adauu
(cpaBHUMBAaTH  HECKOJIBKO  BapHaHTOB  pEUICHHs, BBIOMpaTh  HamOolee
TOIXOSIINIA ¢ y4ETOM CaAMOCTOSITEIFHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibcKue JeiCTBUS:



(GopMynupOBaTh BOMPOCH], (PUKCUPYIOIIHE Pa3pblB MEXIY PEaTbHBIM U
KEJaTeIbHBIM  COCTOSIHUEM  CHUTyallMd, OO0BEKTa, U  CaMOCTOSTEIbHO
YCTaHaBJIMBATh UCKOMOE U JTAHHOE;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HWH(OPMALIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEI0BAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JaJIbHEWIIIEE pa3BUTHE IIPOLECCOB, COOBITHIA
U HUX TMOCJIEICTBHS B AHAJOTMYHBIX WM CXOJHBIX CHUTYalMsIX, a TaKkKe
BBIJIBUTATh MPEIIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHSX U KOHTEKCTAX.

Pabora ¢ unpopmanueii:

BBISBJIATH JeUIUT WH(OPMALIUY, TAHHBIX, HEOOXOIUMBIX ISl PEIICHUs
MOCTaBJICHHOM 3aJ1a4H;

MPUMEHSATH Pa3IMYHbIE METOJbl, THCTPYMEHTBI U 3alpOChl MPU MOUCKE H
otOope mHGOpPMALlMK WM JAHHBIX U3 UCTOUYHUKOB C YU4ETOM MPEI0KEHHON
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUECB;

BBIOMpaTh, AHAIU3HPOBATh, CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
MH(}OpMaAIUIO Pa3IUYHBIX BUIOB U (POPM MPEICTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpEACTaBICHUS
MH(pOpMALNK U WILIIOCTPUPOBATE PEIIACMBIC 3a[a4i HECTIOKHBIME CXCMaMU,
JiMarpaMMaMH, HHOM Ipa(uKoil 1 HX KOMOMHALUSMHY;

OLICHUBATh HAAEKHOCTh MH(MOpPMAUMU MO KPUTEPHUSM, MPENTIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMALHIO.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIe NeiCTBHSA

Oo0wmenne:

COMOCTABIIATh CBOM CYXKIEHUS C CYXACHUSIMU JPYIMX Y4YaCTHHUKOB
auanora, oOOHapyKUBaTh pa3audue U CXOJICTBO MO3ULINNA;

nyOJMYHO ~ TPEJCTaBIATH  pe3yJbTaThl  BBIINOJHEHHOIO  OIbITa
(3KCIIeprUMEHTa, UCCIIEJOBAHUs, TPOEKTA);

CaMOCTOSTENIbHO BbIOMPAaTh (OpMAT BBICTYIUIEHUS € Y4E€TOM 3aad
MPE3EHTAUNA U OCOOEHHOCTEN ayIUTOPUHN U B COOTBETCTBUU C HUM COCTABJISTh
YCTHbIE M TNHUCBMEHHBIE TEKCThl C UCIOJIb30BAHUEM WJUIFOCTPATHUBHBIX
MaTepHuaoB.

CoBMecTHas1 1eAITEJILHOCTD (COTPYAHUYECTBO):

MOHUMATh W  HUCHOJb30BaTh  MPEUMYIECTBA  KOMaHIHOM  H
MHJUBUyaJIbHOW pabOThl MPU PEIICHUH KOHKPETHOW MpPOOJEMbI, B TOM YHUCIIE
MIPU CO3aHUH UH(POPMALIMOHHOTO POIYKTA;

MPUHUMATH LI€JIb COBMECTHOM MH(POPMALMOHHON AESITENBHOCTH 10 cOO0pYy,
o0paboTke, mepenaue, (opManuzanuu HUHPOpPMAIUU, KOJJIEKTUBHO CTPOUTH
NEUCTBUA 1O €€ JOCTHKEHUIO: paclpenessiTh poJiH, JI0rOBapuBaThCH,
00CYX/1aTh MPOIECC U PE3YyIbTAaT COBMECTHOU padOTHI;

BBITMIOJIHSATH CBOIO YacTh paboThl ¢ MHGOpMaIel Wi WHPOPMAOHHBIM
MPOJIYKTOM, JOCTUrasi KaY€CTBEHHOT'O pe3yjbTaTa M0 CBOEMY HAINpAaBIECHUIO U
KOOPJMHUPYSI CBOU JIEUCTBUS C IPYTUMU WIEHAMH KOMAH]IbI;

OLICHMBATh KA4€CTBO CBOETO BKJIaJla B OOUIMI MH(DOPMALMOHHBIN TPOIYKT
N0  KpUTEpUsAM, CaMOCTOSITENBHO  C(POPMYJIMPOBAHHBIM  YYAaCTHUKAMHU
B3aUMOICUCTBHUS;

CpPaBHUBATH PE3yJIbTAThl C MCXOJHOM 3alauell M BKIJIAJ KaXJAOro YiEeHA
KOMaHJbl B JIOCTH)KEHHE PE3YJIbTATOB, pa3lelisiTh cPepy OTBETCTBEHHOCTU U
MPOSABIIATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA TIEPE] TPYIIIOMN.



PerynsiTuBHBIE YHMBeEpPCAaJbHbIe YueOHbIe 1elCTBUA

Camoopranusanms:

BBISIBJISITH B )KM3HEHHBIX U YUEOHBIX CHUTyaIUsX MPoOJieMbl, TpeOyromue
peLIeHus;

OpUEHTHPOBAThCA B PA3IMYHBIX MOAXOJAX K MPUHATHIO PELICHUN
(MHAMBUAYAJbHOE NPUHATHE PELICHUH, IPUHATHE PEUIEHUI B TPYIIIE);

CaMOCTOSTENIbHO COCTAaBIISATh AJITOPUTM PELICHUS 3a/1auu (WU €ro 4acTh),
BBIOMpaTh cIOCcO0 pelieHus: yueOHO! 3aaun ¢ yUETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHUPOBATh INIpejiaracMble BapHAHTHI
pELIeHMI];

COCTABJISITh IUIAH ACUCTBUH (IUIaH pean3allii HAMEYEHHOIO alropurma
penieHus1), KOPPEKTUPOBATh MPEMIOKEHHBIA AITOPUTM C YYETOM MOIYYEHUS
HOBBIX 3HAHHUM 00 M3y9aeMOM OOBEKTE;

JenaTh BBIOOP B YCJIOBHMSIX NPOTUBOpEUYMBOM HH(pOpMammu u Opathb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CamMokoHTpOJIBb (peduiekcus):

BIIQJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTUBALIMU U PEPIIEKCUN;

JaBaTh OLIEHKY CUTYallUH U MpeAJiaraTh IIaH €€ N3MEHEHUS;

YUUTHIBATH KOHTEKCT W TNPEABUAECTb TPYAHOCTH, KOTOPBIE MOTYT
BO3HMKHYTh NIPH pEUIEHUU Yy4yeOHON 3ajauM, aJalnTUpOBaTh pEIICHHE K
MEHSIOIIMMCS 00CTOSITENbCTBAM;

OOBACHATh NPHUYMHBI  JOCTHXKEHHSI  (HEJIOCTUKEHUS) PE3YJbTaTOB
MH()OPMAIMOHHOW JEeATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY,
YMETh HaXOJIUTh MO3UTUBHOE B MTPOU3OILIEIIIEH CUTYyalllN;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
M3MEHUBLINXCS CUTYallUi, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBHSIM.

IMOUMOHAIBbHBIN HHTEJJIEKT:

CTaBUTh €O Ha MECTO JPYroro 4YejIOBeKa, IOHMMATh MOTHBBI M
HaMepeHus APyroro.

IIpunsiTue cedst u Apyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBaTh BCE BOKPYr JaXke B
YCJIOBHSIX OTKPBITOTO JOCTYIA K JII0OOBIM 00BbEMaM HH(pOpMauu.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 7 wkiacce y oOyuaromnierocs OyayT chopMUPOBaHBI
CIIETYIOIINE YMEHHUS:

MOSICHSITH ~ HAa  TpUMEpax  CMBICA  TOHATHH  «UH(pOpMAIUsI»,
«MH(POPMALIMOHHBIN  mpouecc», «o0paboTka HHPOPMALMKNY, «XpaHEHUE
uHpopmManum», «nepenada uHGoOpMaIn;

KOAMPOBaTh M JEKOAWPOBATH COOOIICHHS IO 3aJaHHBIM IPaBUIIAM,
JEMOHCTPUPOBaTh  MOHWMAaHWE  OCHOBHBIX  NPUHIMUIOB  KOAHUPOBAHUS
uH(pOpMAIUHU Pa3IUYHON TPUPOIBI (TEKCTOBOM, rpaduuecKkoil, ayamno);

CpPaBHHMBATh JJIMHBI COOOIICHH, 3alMCAHHBIX B Pa3IMYHBIX ajdaBUTaX,
OTIEpUPOBATH CIMHUIIAMH H3MEpPEHUsT HHPOPMAIIMOHHOTO 00bEMa M CKOPOCTHU
nepeaavn JaHHbBIX;

OIICHWBATh U CPAaBHUBATh Pa3MeEpbl TEKCTOBBIX, TPapUIECKHUX, 3BYKOBBIX
¢aiinoB u BUaCO()ailsioB;

NPUBOJUTH MPHUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHHUS W Tiepeladu
nHpOpPMAIH, CPABHUBATH UX KOJMUYECTBEHHBIC XapaKTEPUCTHKHY;



BBIJIEJISITh OCHOBHBIE 3TaIlbl B UICTOPUU M MOHUMATh TEHJIECHUUU PA3BUTHS
KOMITBIOTEPOB U TPOrPAMMHOT0 00eCTIeUeHUS;

MojlyyaTb ¥ HUCIHOJB30BaTh  MH(MOPMALMI0O O  XapaKTepPUCTHKaxX
MEPCOHAJIBHOTO KOMIIBIOTEPA M €ro OCHOBHBIX 3JIEeMEHTax (IIpoleccop,
onepaTruBHAs NaMsATh, JOJITOBPEMEHHAs MMaMsITh, YCTPOKWCTBA BBOAA-BBIBOJIA);

COOTHOCHUTh XapaKTEPUCTUKU KOMITBIOTEPA C 3aJJa4aMH, PEIIAEMbIMU C €ro
ITOMOIIIBIO;

OPUEHTHPOBATHCSI B HEPAPXUUECKON CTPyKType (HailIoBOM CHCTEMBI
(3anuchIBaTh MOJNIHOE MM (aina (katanora), myTh K (aily (karamory) Mo
AMEILIEMYCS OITMCAHUIO (aitnoBoi CTPYKTYPBbI HEKOTOPOTO
MH(OPMALIMOHHOTO HOCHUTETIS);

pabotatb ¢ (ailloBOW CHCTEMOW TMEPCOHAIBHOTO KOMIbBIOTEpA C
UCIIONIb30BaHUWEM rpaduueckoro uHTepdeiica, a HMEHHO: CO3/aBaTh,
KOMUPOBATh, MIEpEMEIIaTh, IEPEUMEHOBBIBATD, YAAISATh U ApXUBUPOBATH (Haiiiibl
Y KaTaJIOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO MPOTPaAMMY;

NPEACTABIATh  PE3yIbTaThl CBOEH  JIEATEIbHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX HWJUIIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJBTHUMEIUMHBIX
MIpE3CHTALNN;

uckatb nHQopManuio B IHTepHETE (B TOM 4YMCIIe, IO KIIFOUYEBBIM CIOBaM,
M0 HM300paKEHMI0), KPUTUUYECKH OTHOCUTBHCS K HaWIeHHON uH(dOpManuu,
OCO3HaBasi OMACHOCTb JUISI JIMYHOCTH U OOIIEeCTBa PACIPOCTPAHECHHUS
BPEJOHOCHOM  MH(pOpMalMi, B  TOM  YHUCJIE€  3KCTPEMHUCTCKOTO U
TEPPOPUCTHUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIUH;

cobJiroaaTh TpeOoBaHUs OE30MACHOM IKCIUTyaTallMM TEXHUYECKUX CPEICTB
MH()OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUW, COOJIOaTh CETEBOM
ATUKET, 0a30Bble HOPMBbI MH(GOPMAIIMOHHOM 3THKM W IpaBa IpH padore C
MPUWIOKEHUSIMU Ha JIOOBIX yCTPONCTBax U B MIHTEpHETE, BHIOMpPATh O€30MaCHbIE
CTpaTeruu NOBEACHUS B CETH;

MPUMEHATh METOJbl MNPOQUIAKTUKM HETaTUBHOIO BJIMSHUS CPENCTB
MHOOPMAIIMOHHBIX W KOMMYHHMKAallMOHHBIX TEXHOJIOIMH Ha  37J0pOBbE
MOJIb30BATEIS.

K xonny oOydyenuss B 8 wkiiacce y oOywaromierocs OynyT chopMupoBaHbl
CIEAYIOIINE YMEHUSA:
MOSICHATh HA TOpHUMEpax  pa3iuyus MEXIy MNO3UIUOHHBIMU H
HEMO3UIIMOHHBIMU CUCTEMAaMU CUHUCIICHHUS;
3amuchiBaTh M CpaBHUBATh Leible yucaa oT 0 go 1024 B pasnuyHbIX
MO3UITMOHHBIX CHUCTEMax CYHCIeHUs (C ocHOBaHMsIMU 2, 8, 16), BBINOJHATH
apu(pMeTHYEeCKUe ONepalMy HaJl HUMU;
PACKpBIBaTh CMBICI MMOHATHI «BBICKA3bIBAHHUEY, «JIOTHYECKAsl OIEpPALIHs,
«JIOTUYECKOE BBIPAKEHUEY;
3aMKUChIBaTh JIOTMYECKUE BBIPAKEHHSI C HCIOJb30BAHUEM JHU3BIOHKIINH,
KOHBIOHKIIUU U OTPUILIAHUS, ONPEACNIATh HCTUHHOCTD JIOTHUYECKUX BBIPAKEHUI,
€CJIM U3BECTHBI 3HAUEHUSI ICTUHHOCTU BXOJSIINX B HETO MEPEMEHHBIX, CTPOUTD
TaOJIMILIBl UICTUHHOCTH JIJIs JIOTHUYECKUX BBIPAKEHHUI;
PacCKpbIBaTh CMBICI OHATUN «UCIIOJHUTEIBY, «AIITOPUTM», KIIPOTPAMMay,
NOHUMAs PA3HUILY MEXY YNOTpPeOJEHUEM ATUX TEPMUHOB B OOBIIEHHOU peuu
U B UH(OPMATHKE;



OMHKCHIBATH AJTOPUTM DPEIICHUS 3a7a49d PA3IUIHBIMH CIIOCOOAMH, B TOM
YHCNC B BUJIE OJIOK-CXEMBEL,

COCTaBJISITh, BBINOJIHATh BPYYHYIO W HA KOMIIBIOTEPE HECIIOKHbBIC
AJTOPUTMBI C MCIIOJb30BAHUEM BETBJICHUW W I[MUKIOB JUISI YNPAaBICHUS
WCIIOJTHATEIISIMHA, TaKUMH Kak PoboT, Uepemnamika, YepTExHUK;

HCTIOJB30BaTh KOHCTAHTHI U NIEPEMEHHBIC PA3TUYHBIX TUIIOB (YUCIOBBIX,
JOTHUYECKUX, CHUMBOJIBHBIX), a TakKXe COJEpKallue HUX BBIPAKECHUS,
HCMOJIb30BaTh OINEPATOP MPUCBANBAHUS;

WCTONB30BaTh TMpU  pa3pabOTKe MporpaMMm JIOTUYECKHE 3HAYCHUS,
OIEpalvii U BBIPAKECHUS C HUMH;

AHAJIM3UPOBATh TMPEIIOKECHHBIE AJITOPUTMBI, B TOM YHCJIE ONPEACIATH,
KaKHE Pe3yJIbTaThl BO3MOXHBI ITPU 3aJJAaHHOM MHOXECTBE UCXO/IHBIX 3HAYCHHU;

CO31aBaTb M OTJAXWBATh IPOrpaMMbl HA OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackamp, Java, C#, IIkoabHBIN
AnroputMudeckuil S3bIK), pealM3yIoniie HECJIOXKHbIE alrOpUTMbI 00pabOTKH
YUCJIOBBIX JAHHBIX C MCIIOJb30BAHUEM IMKJIOB W BETBJICHHI, B TOM YHCIE
pEAM3YIOIIME MPOBEPKY JACIMMOCTH OJHOTO IEJOT0 YHCla Ha Jpyroe,
MPOBEPKY HATYpaJbHOTO 4YHCIa Ha MPOCTOTY, BbIAeIeHUs 1uUdp U3
HATYpaJIbHOTO YHMCIIA.

K xoHny oOyuyenuss B 9 kjiacce y oOywaromerocss OynyT chopMupoBaHbl
CJIeIyIOLIUE YMEHUS:

pa30uBaTh 3a7a4 HA MOA3aJa4M, COCTABIATh, BBIOJIHATh BPYUHYIO U Ha
KOMITBIOTEPE HECIIOKHBIE aJITOPUTMbI C UCIIOJIb30BAHUEM BETBIICHUM, LIUKJIOB U
BCIIOMOT'aTEJIbHBIX AJITOPUTMOB JUIsl YIIPABIEHUS UCIIOTHUTENSAIMH, TAKUMHU KaK
Po6ot, Uepenamika, UepTExHUK;

COCTABJISITh W  OTIAXHUBAaTh MPOrPAMMBI, PEATU3YIOLIME THUIIOBBIC
NrOpUTMbl OOPAOOTKM YHCIIOBBIX MOCIEAOBATEIIBHOCTEH WM OJHOMEPHBIX
YUCJIOBBIX MAacCUBOB (IIOMCK MAaKCUMyMOB, MHWHUMYMOB, CYMMbI WJIHU
KOJIMYECTBA AJIEMEHTOB C 3a/JlaHHbIMU CBOMCTBAaMH) Ha OJHOM U3 SI3bIKOB
nporpammupoBanus  (Python, C++, TIlackanp, Java, C#, IIkoabHbIN
Anroputmudeckuid SA3bIK);

PacCKpbIBaTh CMBICI MOHSATUH «MOJEIbY, «MOJEITUPOBAHUE», ONMPEACHAThH
BUJIbI MOJIENEH, OLIEHUBATh aJIEKBATHOCTh MOJIETU MOJETUPYEMOMY OOBEKTY U
LEeJISIM MOJIETTMPOBAHMUS;

UCIIONIb30BaTh rpadbl U AEpeBbs ISl MOACIUPOBAHUS CUCTEM CETEBOW U
MepapXUUYEeCKON CTPYKTYpPbl, HAXOJUTh KpaTyaiiuii myTh B rpade;

BBIOMpPATh CHOCOO MPEACTaBICHUS JAHHBIX B  COOTBETCTBUHU C
MOCTaBJICHHOW 3ajgadeil (Tabmuubl, CcXxembl, TrpaduKd, AUarpaMMbl) C
HCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CpPEICTB  00pabOTKH
JTAHHBIX;

UCIIOJIb30BaTh 3JIEKTPOHHbIE TaOMMIBl JUisi OOpabOTKH, aHalu3a W
BU3YaJU3allMM YHCIIOBBIX JAHHBIX, B TOM YHUCJE C BBIACICHHUEM JAHarna3zoHa
TaOJIMILIBI ¥ YIIOPSAOYMBAHUEM (COPTUPOBKOM) €0 3JIEMEHTOB;

co3JaBaTh W TMPUMEHATH B DJIEKTPOHHBIX Tabnuuax Qopmynsl A
pacy€ToB C HCIIOJIb30BAHUEM BCTPOCHHBIX apUPMETHUYECKUX (PYHKIUH
(cymMmmupoBaHME W TOJCYET 3HAYEHUN, OTBEYAIOIIUX 3aJaHHOMY YCJIOBHIO,
cpenHee apu@MeTHUYECKOe, TOMCK MAKCMMAJbHOTO W  MUHUMAJIbHOIO
3Ha4YEeHUs), AOCOJIFOTHOM, OTHOCUTEJILHOM, CMEIIIaHHOM ajipecalluy;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOJULIBI JJIs1 YACIEHHOTO MOJEIMPOBAHUS B
IOPOCTHIX 3a/1a4ax U3 pa3HbIX MPEIMETHBIX 001acTei;



WCIOJIb30BAaTh  COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM  UHCIE
KOMMYHHKAI[MOHHBIE CEPBHUCHI, OOJIAYHbIE XPAHWJIUINA JAaHHBIX, OHJIANH-
nporpaMMbl (TEKCTOBBIE M TpaduvecKue PeAaKTOphl, Cpelbl pa3paboTKH)) B
y4eOHOI 1 TOBCETHEBHOM JIEATEIBHOCTH;

OPUBOIUTH MPUMEPHl HUCIOJIB30BAaHUS TEOMH(POPMAIIMOHHBIX CEPBHCOB,
CEpBHCOB TOCYJapCTBEHHBIX YCIYT, 00pa3oBaTeNbHBIX cepBUCOB MHTepHEeTa B
y4eOHOI 1 TOBCETHEBHOM JIEATEIBHOCTH;

UCNOJb30BAaTh  pa3jIMyHble CPEICTBA  3alIUTBl OT  BPEJOHOCHOTIO
IPOrpaMMHOTO OO€cledyeHus, 3aIlMIaTh NEPCOHAJIbHYI0 HHPOpPMALUI0 OT
HECaHKIIMOHUPOBAHHOTO JIOCTYTA U €T0 MOCIEICTBUH (pa3riameHusi, HOIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKUX U COILMAIBHO-
MICUXOJIOTHUECKUX AaCEeKTOB HCIONb30BaHUs cetu HMHTepHeTr (ceTeBas
aHOHMMHOCTb, LHU(POBOM cled, AyTEHTHYHOCTb CYOBEKTOB H PECYpCOB,
OIAaCHOCTh BPEJOHOCHOTO KOJA);

pacrmo3HaBaTh TMOMBITKM M TPEAYNPEeXIaTh BOBJICUECHUE ceOs W
OKpY>KaIOIINX B AECTPYKTHBHBIC U KPUMHUHAIBHBIE (POPMBI CETEBOM aKTUBHOCTHU
(B TOM qucie KHOepOyJUIUHT, (UIIMHT).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nen 1. Hudposasi rpaMoTHOCTH

KomnreroTep —
11 YHUBEPCAIBHOE ) bu6mmoreka [JOK
' YCTPOMCTBO https://m.edso0o.ru/7f41646e
00paboOTKN JaHHBIX
12 [TporpamMmel u A bu6nuorexa [IOK
' JIAHHBIE https://m.edsoo.ru/7f41646e
13 KomnrerorepHsie 5 bu6nuorexa [IOK
' ceTn https://m.edsoo.ru/7f41646e
Hroro no pasneny 8

Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanus u

bu6mmoreka [JOK
2.1
HH(pOPMALIHOHIbIE 2 https://m.edsoo.ru/7f41646e
MIPOLIECCHI
99 IIpencrasienue 9 bubnnorexa [JOK
' uHbOopMaIu https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11

Paznen 3. UndopmManmoHHbIe TEXHOJIOTHH



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

31 TekcToBbIe 6 bubmuoreka [JOK
' JIOKYMEHTBI https://m.edsoo.ru/7f41646e
KomnrerorepHas bubnuoreka [IOK
3.2 4
rpaduka https://m.edsoo.ru/7f41646e
33 MynbTUMeauHbIE 3 bubnnoreka [JOK
' IpPE3EHTALUH https://m.edsoo.ru/7f41646e
Htoro no pazneny 13
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



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

8 KUIACC

YAC

OB I10 [TPOTPAMME

HaumenoBanue KoumnuectBo yacos
Ne dyeKkTpoHHbIE (LM POBbLIE)
pa3aejioB U TeM KounTtpoJbHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NPOrpaMMsl padoThI padoThI
Pa3znea 1. Teoperuueckue 0CHOBBI MH(POPMATHKH
bu6nuoreka [IOK
11 CHCTEMBI CHHCICHHS 6 1 https://m.edso0o.ru/7f418516
DJIEMEHTBI
1.2 MaTeMaTH4eCKOn 6 1 bubmorexa LHOK
' https://m.edsoo.ru/7f418516
JIOTUKHU
Hroro no pazgeny 12
Pa3nen 2. AropurtMbl 1 IPOrpaMMHUpOBaHNe
Hcnonnurenu u
91 AJIITOPUTMBI. 10 1 bubnuoreka [JOK
' AnropurMuyeckue https://m.edso0o.ru/7f418516
KOHCTPYKITUU
59 S3bIK 9 bu6mmoteka [IOK
' [IPOrpaMMUPOBAHUS https://m.edsoo.ru/7f418516
bu6nuoreka [IOK
2.3 A
HATHS QITOpHIMORB 2 https://m.eds00.ru/7f418516
Hroro no pazgeny 21
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO
34 3 0



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 KVIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIe (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nen 1. Hudposasi rpaMoTHOCTH

I'mobGanpHas cets

HNuTepuer n
1.1 CTpaTeruu 3 bub6muoreka IIOK
' P https://m.edsoo.ru/7f41a7d0
0€e30I1aCHOT0
OBEJICHUS B HEH
PaGora B
1.2 MH(POPMALIOHHOM 3 bubmuoreka [IOK
' pMan https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no pasaeny 6

Pa3nen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH

51 MopenupoBaHue Kak 8 1 bu6mmoreka [JOK
' METO/1 IO3HAHUS https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Pa3znen 3. AllroputMbl M IpOorpaMMHUpPOBaHHE
Pa3zpaboTka
31 ATFODITMOB I 6 1 bu6nmoreka [JOK
' p https://m.edsoo.ru/7f41a7d0
porpaMm
3.2 Ynpasnenue 2 bubmuorexa [JOK



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

Hroro mo pazneny 8

Pasznea 4. UnopMaumoHHbIe TEXHOJIOTHH

41 DIIeKTPOHHBIE 10 bubnmoreka [JOK
' TaOIUIIBI https://m.edsoo.ru/7f41a7d0
HNudpopmaninonubie
42 TEXHOJIOTHUH B 1 bu6mmoreka [IOK
' COBPEMEHHOM https://m.edso00.ru/7f41a7d0
oOmecTBe
Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBIEE KOJIMYECTBO

34

YACOB I10 ITPOTPAMME



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

ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne KoaudecTBO yacoB
Hara JIeKTPOHHBbIE N (pPOBbIE
n/ | Tema ypoka Kontpoabubie | Ilpakrnueckue
Bcero u3ydeHusi | oOpa3oBaTejbHbIe pecypchl
n padoTbl padoTbI
Kommnsrorep — yHuBepcanbHOe
BBIYHCIIUTENILHOE YCTPOICTBO,
1 abotaroriee 1o nporpamme. TexHHUKa 1 bubmmorexa LIOK
P . poTp ) https://m.eds00.ru/8a1521d2
0€30MMacHOCTH U MpaBuiia padOTHI Ha
KOMITBIOTEpE
5 Hcropus u coBpeMeHHbIE TEHICHIIMU 1 bubnuotexa [HOK
Pa3BUTHS KOMITBIOTEPOB https://m.edso0.ru/8a1523ee
[Tporpammuoe obecnieueHmne
3 koMmibtoTepa. [IpaBoBas oxpana 1 brbmmorexa LTOK
pa- 1P P https://m.eds00.ru/8a152826
MPOrpaMM U JIaHHBIX
4 ®atinel 1 manku. OCHOBHBIE 1 bubmmorexa [IOK
orepanu ¢ (paitiaMu 1 nankamu https://m.edsoo.ru/8al52a74
5 ApxuBauus naHHbix. Mcnonb3oBanue 1 bubmuoreka [JOK
MPOTrpaMM-apXUBaTOPOB https://m.edsoo.ru/8al52cfe
6 KomMmmberotepHsie BUPYCHI U 1 bubmuoreka [JOK
AHTUBUPYCHBIE IIPOrPAMMBI https://m.edsoo.ru/8a152f74
7 Komnrerorepnsie cetu. [Tonck 1 bu6muoreka [JOK
uHpopmanuu B cetu MHTEepHET https://m.edso00.ru/8a153244
CepBUCH UHTEPHET-KOMMYHHUKAIIH.
8 CeIT)eBoﬁ 3TI/II<€1:”)F Cr aTerZE ’ 1 bubmorexa [TOK
- ~TP https://m.eds00.ru/8a153460
Oe3omacHOro nmoBeaeHUs B IHTepHETE
but6mmoreka [IOK
9 nu
HpopmaLus u JaHHEIe 1 https://m.eds00.ru/8a161966
bu6nuoreka [IOK
10 nu
HOOPMAIHOHHBIC MPOLCCCH! 1 https://m.edsoo.ru/8al6le2a
b K
11 Pa3noobpa3zue S3b1K0B U anpaBUTOB. 1 htPtIstJ:]/I//I;?:(;(saogr(j 18al61fec



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec

EctectBennble 1 popMalibHBIE SI3BIKU

JIBOWYHBIH andaBwur.

bu6nuoreka [IOK

12 IT
PeobpasoBarHe T000ro andasuTa K https://m.eds00.ru/8a162186
JTBOMYHOMY
[IpencraBneHue qaHHBIX B
13 K(FMHBIOTC € KaK TeKCTOB B JJBOMYHOM bubmmorexa [JOK
P A https://m.eds00.ru/8a162316
andaBure
14 Enuauibr u3mepenus napopMaIiu u bubnmnoreka HOK
CKOpOCTH Iepe/laur JaHHbIX https://m.edsoo.ru/8a16249c
15 Koauposanue tekctoB. PaBHOMepHbIE bubmuorexa [JOK
Y HEPaBHOMEPHBIE KOJIbI https://m.eds00.ru/8al1625f0
16 JlexoaupoBaHUe COOOIICHHMIA.
HNudopmannoHHbIil 00bEM TEKCTa
17 [udposoe npencrapiieHue bubnuorexa [HOK
HEIPEPBIBHBIX JAHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Onenka
18 nH(pOpMaLIMOHHOTO 00BEMA bubnmnorexka HOK
rpaduUecKuX JaHHBIX JJISl pAaCTPOBOTO https://m.edsoo.ru/8al1629ec
M300paxKeHus
bu6mmoteka [IOK
19 K
OAUPOBATIHE 3ByKA https://m.edsoo.ru/8al162b72
PesepHblit ypok «KoHTponbHas
20 a6OI;a o TZf/Ie "Ipe cfaBneHHe Bubmmorexa [IOK
P " ped https://m.edso00.ru/8a162d02
uHpopmanuu"»
TexcToBbIE TOKYMEHTHI, UX BBOJ U
21 eaKTH OBJaI.HI/IZI\; TEKCTOBOM " Bubmmorexa [IOK
pel P https://m.edsoo.ru/8al62e7e
npoiieccope
99 dopmMaTUPOBAHHUE TEKCTOBBIX bu6muoreka [JOK
JIOKYMEHTOB https://m.edso0.ru/8a162fe6
93 [Tapametps! cTpanuibl. COUCKH U bubnmoreka [JOK

TaOJIHIIBI

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



https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4

24 BcraBka HeTEKCTOBBIX 0OBEKTOB B 1 bubmuorexa [JOK
TEKCTOBBIEC IOKYMEHTBI https://m.edsoo.ru/8a1632d4
WHuTennexkTyanbHbIe BO3SMOXHOCTH

25 COBPEMEHHBIX CHUCTEM 00pabOTKH 1
TEKCTOB
O0001IeHnEe U CUCTEMATH3AIUSA

26 3HAHU 110 TeMe «TeKCcTOBbIE 1 bubmorexa HOK

https://m.edso0.ru/8a1635c2
JIOKYMEHTBI

97 I'paduueckuii penakrop. PactpoBsie 1 bubnnorexka HOK
PUCYHKH https://m.edso0.ru/8a163874

28 Omneparuu pe1akTUPOBAHUS 1 bu6nuoreka [IOK
rpagu4yecKkux 0ObEKTOB https://m.edso0.ru/8a1639d2

bubmuorexa [JOK

2 B

9 eKTOpHas rpaduka 1 https://m.edso0.ru/8a163b30
O00011IeHNE U CUCTEMATHU3aIUsI

30 3HaHu# o TeMe «KoMrbroTepHas 1 bubnmnoreka [JOK
rpadukay. IIpoBepounas pabora / https://m.edsoo.ru/8al6404e
Bcepoccuiickas nmpoBepouHas pabota
PesepBurlit ypok. O0001IEHHE 1

31 CHCTEMaTI/ISE}l’p nst 3HaHI/II;IH / 1 bubmorexa HOK

. . https://m.eds00.ru/8a164828
Bcepoccuiickas mpoBepouHas padboTa

39 [ToaroroBka MyIbTUMEIUHHBIX 1 bu6nuoreka [IOK
Mpe3eHTalHI https://m.edso0.ru/8a1642c4

o0OaBJIeHUE Ha cIai

33 f HOBH3YyaIbLHBIX E;.HHHLIX 1 bubnnorexa LIOK

YA Y a ’ https://m.edso0.ru/8a164472
aQHUMAIINH U THITIEPCCHIIIOK
O0001IeHE U CUCTEMATH3AIUA
34 3HAaHUH 110 TeMe «MyIbTHMETUHHBIC 1 bubmorexa LOK
Y s https://m.edso0.ru/8a164652
MIPE3EHTAIIII
OBILIEE KOJIMYECTBO HACOB I10 4

[NPOTPAMME



https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

Ne Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
1| Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTuyeckue
/ Bceero U3ydeHusl o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
1 Heno3unronHsie 1 MO3UIIMOHHBIE 1 bubmuorexa [JOK
CHCTEMBI CUMCIICHUS https://m.edso0.ru/8a1649e0
bu6nuoreka [IOK
2 P
43BEpHYTaA (HOPMA 3AMHCH HMCIa 1 https://m.edsoo.ru/8al64ba2
JIBoMYHAas CHCTEMa CUHMCIICHUS.
3 Apudmerndeckue ornepanuu B 1 bubmorexa LHOK
p N patt https://m.edso0.ru/8a164d96
JIBOMYHOM CHUCTEME CUMCIICHUS
4 BoceMmepuuHas cucTeMa CUHCIeHUs 1 bubmmorexa LOK
p https://m.edso0.ru/8a165296
5 [IlecTHamarepuyHas cucTemMa 1 bubnmnoreka [JOK
CUHCJICHUS https://m.edso0.ru/8a16549¢
O00011IeHE B CHCTEMATH3aIUA
6 3HaHHUM 1Mo TeMe «CHUCTEMBI 1 bubmorexa HOK
https://m.edso0.ru/8a16564c
CUHCJICHUI»
7 Jlornueckue BHICKA3bIBAHUS 1 bubmorexa HOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «u», «UIn», 1 bu6nuoreka [IOK
«HE» https://m.edso0.ru/8a165b56
9 Onpenenenrne CTUHHOCTH 1 bu6muoreka [JOK
COCTaBHOI'O BLICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 TaOmuIEl HCTUHHOCTH 1
but6mmoreka [IOK
11 Jlormueckue saeme
THACCIHIE SJCMEHTET 1 https://m.edsoo.ru/8a165e94
KontponbHas paboTa mo teme
12 «DJIEMEHTBI MaTEMaTHYECKOMN 1 1 bubmmorexa HOK
https://m.edsoo.ru/8a178c38
JIOTUKHY
13 [Tonstue anroputma. Mcnomuurenu 1 bubnuotexa [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38

AJIITOPUTMOB

https://m.edsoo0.ru/8a17949e

CgoiictBa asiroputma. CriocoOsl

bu6nmoreka [IOK

14
3aIIMCH AJITOPUTMA https://m.edso0.ru/8a179606
AnropurMuyeckasi KOHCTPYKIIUS
15 «cnenoBanuey. JInHeMHbIN
AITOPUTM
AnropurMuyeckasi KOHCTPYKIUS
16 «BETBJICHUEY: TOJIHASL U HETIOJIHAs
bopmbl
17 AnroputMuyecKas KOHCTPYKLHUS bubnnoreka HOK
«TOBTOPEHUEY https://m.edsoo.ru/8a17998a
18 dopmabHOE UCIIOJTHECHUE bubmuorexa [HOK
alIropuT™Ma https://m.edso0.ru/8al79aac
Pa3paboTka HeCIOKHBIX
19 AJITOPUTMOB C UCITOJIb30BaHUEM bubmuorexa [JOK
LUKJIOB JUUISl YIIPaBIIECHUS https://m.edsoo.ru/8al79elc
(hopMaIbHBIMU UCTIOTHUTENSMU
Pa3zpaboTka HECTTOXKHBIX
QITOPUTMOB C UCTIOJIb30BAHUEM
20 IIUKJIOB U BETBIIEHUN g bubmorexa HOK
https://m.edsoo.ru/8al79elc
ympaBiaeHus (OpMaTbHBIMU
HCTIOJTHUTENISIMU
21 Brinonnenue anropurmMon bubmorexa LOK
P https://m.edsoo.ru/8al7a06a
O06o0011eHne U cUuCTeMaTU3aIUs
99 3HaHu# no teme «lcnonuurenu u bubnmoreka [JOK
QJIITOPUTMBL. AITOPUTMUYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKITUW
93 SI3BIK IPOrpaMMUPOBAHHUS.
Cucrema nporpaMMHpOBaHUS
24 [Tepemennnie. Oneparop

InpruCBanBaHUA



https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

25

[IporpammupoBanue JTMHEHHBIX
aJITOPUTMOB

26

Pa3paboTka nporpamm,
COZIepIKAIMX ONEepaTop BETBICHUS

27

Juanorosast OTJIaJKa IporpaMm

28

[uxka ¢ ycioBuem

29

[uka ¢ nepeMeHHOI

bu6nuoreka [IOK
https://m.edsoo.ru/8al7ac4a

30

OO06paboTKa CHMBOJIBHBIX JJAHHBIX

bubmuorexa [JOK
https://m.edsoo.ru/8al7ad6c

31

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe «SI3BIK
nporpamMmupoBanus» [IpoBepounas
pabota / Bcepoccuiickas
IpoBepoyHas pabora

bubnuorexa [JOK
https://m.edsoo.ru/8al7ae8e

32

PesepubIit ypok. O6006111eHIE 1
CUCTEMaTU3als 3HAHUA U YMEHUHN
1o Kypcy nHpopmaruku 8§ kinacca /
Bcepocculickas npoBepodHas
pabota

bubmmoteka [IOK
https://m.edsoo.ru/8al7b456

33

AHanu3 anroput™MoB. OmipeeneHue
BO3MOJKHBIX P€3YyJIbTaTOB paOOTHI
aJIFopI/ITMa HpI/I 3a1aHHOM
MHOYKECTBE BXOJHBIX JAaHHBIX

but6mmoreka [IOK
https://m.edsoo.ru/8al7afa6

34

Ananu3 anroputmoB. OnpeneneHue
BO3MOJXHBIX BXOJOHBIX JaHHBIX,
MPUBOISAIINX K TAaHHOMY
pe3yabTaTy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KIIACC

N Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
; Harta nudposbIe
n/ | Tema ypoka KonTpoabHblie IpakTHyeckue
Bceero U3y4eHust odpa3oBaTe/ibHbIE
n padoThI padoThI
pecypcsl
1 I'mo6anpnas cetb MuTepuer. I1P- 1 bubnnoreka [JOK
azpeca y3i0B. bosbiire nanHbie https://m.edso0o.ru/8al17b578
bu6mmoreka [JOK
2 Nudopmanmonnas 6€30macHOCTE
(popman 1 https://m.edsoo0.ru/8a17b690
Yuer nougarus oo
MH(POPMAIIMOHHON 0€30MaCHOCTH
3 IIPY CO3IaHUN KOMIUIEKCHBIX 1 bubmmorexa [IOK
p A https://m.edsoo.ru/8al7b7bc
MH()OPMAIIMOHHBIX OOBEKTOB B
BHJIE BEO-CTPAHHII
4 Bunel neareIsHOCTH B CETH 1 bu6mmoreka [JOK
HuTepHer https://m.edsoo.ru/8al7b8e8
OO0J1auHBIE TEXHOJIOTHH.
5 Vcnonb3oBanue oHnaitH-oduca 1 1 Bubmorexa LIOK
a https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O00011IeHE U CHCTEMATH3aIUA
3HaHuii o TeMaM «[ modanpHas
6 ceTb IHTEpHET U cTpaTeruu 1 bubnmoreka [JOK
0€e30I1acHOT0 MOBEACHUS B HEWY, https://m.edsoo.ru/8al7bb36
«Pabota B nH(opmManoHHOM
MIPOCTPAHCTBEY
7 Mopenu 1 MoaeIUpOBaHUE. 1 bu6mmoreka [JOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06
bub6mmoreka [JOK
8 Tabnuunsie MOIEnN
a 1 https://m.edsoo.ru/8al7c04a
Pa3zpaboTka ogHOTAOIMYHOM Ga3bl
9 naHHbIX. CocTaBlIeHHE 3aMpOCOB K 1

0Oa3e JaHHBIX



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

I'pad. Becoras maTpuia rpada.
JlmuHa TyTH MKy BEpITHHAMUA

10 rpada. Beraucnenue koaudecTra
IIyTE€H B HAIIPaBICHHOM
AIMKIIMYeCKOM Tpade
1 Hepero. [Tepebop BapruaHTOB ¢
MIOMOLIBIO JiepeBa
12 Martematuueckoe MOJEIUPOBAHHE bubmmorexa [JOK
https://m.edsoo.ru/8al17c392
13 DTanbl KOMIIBIOTEPHOTO bubnnoreka [JOK
MOJIETTMPOBAHHUS https://m.edsoo.ru/8al7c4aa
O00011IeHIE U CUCTEMATU3AIUS
14 3HaHui. KonTposapHas padbora mo bubnnoreka [JOK
Teme «MoieTupoBaHue KaK METO/T https://m.edsoo.ru/8al7c9c8
MTO3HAHUS)
Pa30buenue 3a1aun Ha MO3aa4H.
CocTtaBiieHre alropuTMOB U
15 IIPOrpaMM C UCIOJIb30BaHUEM Bubmorexa LIOK
. https://m.edsoo.ru/8al7ch12
BETBJICHUH, IUKIIOB U
BCIIOMOTATEIIbHBIX aJITOPUTMOB
bu6mmoreka [JOK
16 OnoMepHBIE MacCHBE! https://m.edsoo.ru/8al7cc3e
17 Tunoseie anropuT™MBbI 00pabOTKH bubnmoreka [JOK
MAacCUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuBa
bu6mmoreka [JOK
19 ObpaboTia noToKa AaHAEIX https://m.edsoo.ru/8al7d01c
O060061IeHre U cucTeMaTH3alus
20 sHanuii. KoHTponsHas padora 1mo bubnmoreka [JOK
Teme «Pa3paboTka aaropuTMOB U https://m.edsoo.ru/8al7dlca
IpOrpaMm»
21 VYnpasnenue. Curnan. O6parHas bubnuorexa [IOK



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca

CBA3b

https://m.edsoo.ru/8al7d4d6

bubmuoreka [JOK

22 Po6
ODOTHIHPOBANHDIC CHCTEMBI https://m.edsoo.ru/8al7d602
DneKTpOHHBIC TaOIUIIBI. THITBI
23 AQHHBIX B SYCHKAX AJICKTPOHHOM bubmoreia OK
. p https://m.edsoo.ru/8a17d710
TaOJIULIBI
24 PenaktupoBanue u bubmuoreka [JOK
dhopmaTupoBaHue TaOIUIL https://m.edso0o.ru/8a17d832
Bcerpoennsie KIIMH UL IIONCKA
25 MaKEI/IM a ATZ:HM a, CYMMBI U bubnmorexa LOK
yMa, yMa, CyM https://m.edso0.ru/8a17d990
CpenHero apupMeTHIecKoro
26 CoptupoBka u QpribTpamus bubnnoreka [JOK
JAHHLIX B BBIJECIICHHOM JIHAIla30HE https://m.edsoo.ru/8al7db70
ITocTpoenne nuarpaMm u
27 r aq)EKOB B BieKTPOHHBIX Bubmorexa LIOK
P p https://m.edsoo.ru/8al7e08e
TabInIax
28 OtHocuTenbHas, a0CONMIOTHAS U bubmuoreka [JOK
CMEIIaHHAas aJipecanus https://m.edsoo.ru/8al7e2b4
29 Y c¢n0BHBIE BBIYUCICHUS B bubnnorexa [JOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 6oIBpIUX HAOOPOB bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/8al7e87c
31 UucnenHoe MOICTMPOBAHUE B bubnmoreka [JOK
AJIEKTPOHHBIX TaOIUIIaX https://m.edsoo.ru/8al7eaca
O000I11IeHNE U CUCTEMATHU3aIUS
32 3HAHUH 110 TeMe «DIIEKTPOHHBIE bubmmorexa [IOK
P https://m.edsoo.ru/8al7ec3c
TaOJIUIIEDY
Pons napOopManInOHHBIX
33 TeXHono(foI: B uaSBI/ITI/II/I bubmorexa LOK
p https://m.edsoo.ru/8al7ed54
SKOHOMHUKH MHUPA, CTPaHbI, pETHOHA
34 PezepBHblit ypok. O6o011eHuE 1 bubnuorexa [IOK

cucremMarusanusg. Urtorosoe

https://m.edsoo.ru/8al7ee6c
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IMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
7 KIIACC
Koxa nposepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOIl MporpaMMsl
pe3yJbTara OCHOBHOT'0 00111€r0 00pa30BaHUs
1 ITo Teme «lludpoBas TpaMOTHOCTH
11 [TosicHAT, Ha TpUMepax CMBICI TOHATHH «WHGpOpMANHI», «MHOOPMAIMOHHBIA Ipoleccy, «o0paboTka
' nHbOpMaUNY, «XpaHeHHE HHPOPMALIUNY, «IIepeaada HHHOPMAIHI)
12 [IpuBoIUTE TpUMEPHl COBPEMEHHBIX YCTPOWMCTB XpaHEHUA U TMepenayn HH(poOpMmalnuu, CpaBHUBATH HUX
' KOJIMYECTBEHHBIC XapaKTePUCTUKU
13 [Tonmy4ats 1 “CHONIB30BATh HH(POPMAIHIO O XAPAKTEPUCTUKAX TIEPCOHATBHOTO KOMITBIOTEPA U €r0 OCHOBHBIX
' asIeMeHTax (IpoIeccop, OnepaTHBHAS MAMSTh, JOJITOBPEMEHHAs TAMATh, YCTPOWCTBA BBOIa-BHIBO/IA)
1.4 COOTHOCUTH XapaKTEPUCTHKN KOMITBIOTEPA C 3a]]auaMy, PEIIaeMbIMH C €0 MIOMOIIIbIO
OpueHTHpOBaTbCS B HMEpPapXUUYECKOW CTPYKType (paiioBol cHucTeMbl (3amuchiBaTh IOJHOE UMS (aiina
1.5 (xaTtasiora), myTh K ¢ainy (KaTajory) mo HMMEIOIIEMYCsl ONMHUCaHUIO0 (ailloBOM CTPYKTYpbl HEKOTOPOTO
MH(}OPMALIMOHHOTO HOCUTEJIS)
PaGortate ¢ (ailioBoii CHUCTEMON NEPCOHAIBHOTO KOMIIBIOTEPA C HCIIOJIB30BAaHHEM TpaduyecKoro
1.6 uHTepdeiica: co3naBaTh (KOMUPOBATh, EpPEMEIATh, IEPEUMEHOBBIBATh, YAAIATh U ApXUBUPOBATH (haiIbl U
KaTaJIOTH, MCII0JIb30BaTh AaHTUBHPYCHYIO ITPOrpamMmy)
Uckats nndopmanuro B UHTEpHETE (B TOM YHMCIE TIO KIIOUEBBIM CIIOBaM, MO M300PaKEHHIO), KPUTHIESCKU
17 OTHOCHUTBCS K HaWIeHHONH WH(POpPMAlWK, OCO3HABaTh ONACHOCTh JUIA JIMYHOCTH H  OOIIeCTBa
' pacrpocTpaHeHHsT BPEAOHOCHOW HH(GOpMAIMH, B TOM YHCIE AKCTPEMHUCTCKOTO U TEPPOPUCTHIECKOTO
XapakTepa
1.8 IToHUMAaTH CTPYKTYpY a/ipecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBpeMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIUMA
Cobnronate TpeOoBaHMs O€30macHOM JKCIUTyaTallu TEXHUYECKUX CPEACTB HH(GOPMAIMOHHBIX U
1.10 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, COOJIIOIaTh CETEBOW STHUKET, 0a30BbIe HOPMBI HH()OPMAITMOHHON ATUKH U
mpaBa mpu paboTe ¢ MPHIOKEHUSIMH Ha JIOOBIX YCTpoiicTBax W B WHTepHeTe, BhIOMpaTh Oe30macHbIC




CTpaTeTuy MOBEJECHHUS B CETH
111 [MpumensiTh  METOABI  NPOPUIAKTUKKA  HETATHBHOTO  BIMSIHHUS  CPEICTB  HMH(DOPMANMOHHBIX U
' KOMMYHUKAIIMOHHBIX TEXHOJOTUN Ha 3I0POBBE MOJIB30BATEIIS
2 ITo Teme «TeopeTrueckue 0CHOBBI HH(DOPMATUKID
91 KomupoBaTh W jaexkomupoBaTh COOOIICHUS IO 3aJaHHBIM IpaBHJIaM, JIEMOHCTPUPOBATh ITOHUMAaHHUE
' OCHOBHBIX IIPHUHIMIIOB KOJUPOBaHMS HH(GOPMAIIMK PA3IUUIHOM TPUPOIBI (TEKCTOBOM, rpad)uIecKoil, ayaro-)
29 CpaBHUBaTh JUIMHBI COOOIICHWM, 3alMUCaHHBIX B PA3IMYHBIX ax(aBUTaX, ONEPHUPOBATH CIUHUIIAMHU
M3MepeHus: THPOPMAITMOHHOTO 00BhEMA U CKOPOCTH MEePEIauu TAHHBIX
2.3 OneHuBaTh U CPaBHUBATH pa3Mephbl TEKCTOBBIX, IpadUUeCKuX, 3BYKOBBIX (hailioB U Buaeodaiiaon
3 ITo reme «MHpOpMaLIIOHHBIE TEXHOIOT MM
31 [IpencraBisaTh pe3ynbTaThl CBOEH JEATEIBHOCTH B BHUAE CTPYKTYPUPOBAHHBIX MIUTFOCTPUPOBAHHBIX
' JOKYMEHTOB, MYJIbTUMETUINHBIX MPE3CHTAIUI
8 KJIACC
Koa nposepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
pe3yjabTara OCHOBHOT'0 00111€er0 00pa30BaHus
1 ITo reme «TeopeTnyeckue OCHOBBI HH(GOPMATUKI»
1.1 [TosicHATh Ha MpUMeEpax pazIuyus MEXIY MTO3UIIMOHHBIMU U HEMO3UIIMOHHBIMHU CHCTEMaMH CUHCIICHUSI
12 3anuceiBaTh U CpaBHUBATH 1eble yucia oT 0 7o 1024 B pa3iuyHbIX TO3UIUOHHBIX CUCTEMaX CUHUCIEHUS
' (c ocHOBaHUsAMH 2, 8, 16), BBIMOIHITH apuMETHIECKHUE OTIEpAIliU HAJl HUMHU
1.3 PackprsiBaTh CMBICT OHATHH «BBICKA3bIBAHUEY, «JIOTUUYECKAS OTIEPAIUs, «JIOTHYECKOE BRIPAKCHHE)
3anuceiBaTh JIOTUUECKHE BBIPAKEHHUS C MCIOJb30BAaHUEM JM3IBIOHKIMU, KOHBIOHKLIHUHU M OTPUIIAHMS,
14 ONpeNEeNsATh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUM, €CIIM U3BECTHBI 3HAYEHUS UCTUHHOCTH BXOJSIIHUX B
HEro NePEeMEHHBIX, CTPOUTH TAOJUIIBI UICTUHHOCTH /IS JIOTHYECKUX BBIPAXKCHUN
2 [To Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHUEY
21 PackpbiBaTh CMBICH TOHSATUN «HCTIOTHUTENbY, «AJITOPUTM», «IPOrpaMmay, MOHHMAs Pa3HUIy MEXIY
' yIOTpeOICHHEM dTUX TEPMHUHOB B OOBIICHHOM peun U B HHGOpMaTHKE




2.2 OnuchIBaTh aJITOPUTM PEIICHUS 3aa91 Pa3TUIHBIMUA CIIOCOOAMH, B TOM YHUCJIE B BUC OJTOK-CXEMBI
2 3 COCTaBJISITB, BBIIIOJIHATE BPYUHYIO M Ha KOMIIBIOTCPEC HCCIOXHBIC aJITOPUTMbI C HCIIOJIB30BAHUCM
. BETBJICHUU U HUKIJIOB JIA YIIPABJICHUA UCIIOJIHUTCIIIMU
24 Hcnonp30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3IUYHBIX THIIOB (YUCIIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX), &
' TaKXKe COJEPIKAIINE UX BBIPAKEHHSI, UCIIOJIB30BaTh ONEPATOP MPUCBAUBAHUS
2.5 Hcnonp3oBath npu pa3paboTKe MPOrpamMM JOTHYECKUE 3HAYCHHUS, OTIEPAIIUH U BHIPAKEHUS C HUMH
2 6 AHaJII/I?;I/IpOBaTI) MPEAJIOKCHHBIC AJITOPUTMbI, B TOM YHCJIC OIPCACIIATH, KAaKHC PC3YJIbTaTbl BO3MOKHBI
' IIpH 3aIaHHOM MHOXKCCTBC UCXOAHBIX 3Ha4YCHUU
CoznaBaTh U OTJIAXUBATh IPOrPaMMBbI HA OJHOM U3 S3BIKOB MporpamMmmupoBanus (Python, C++, [Tackans,
Java, C#, IlllkonbHbIiI ANTOpUTMHUYECKUN SI3BIK), peanu3ylolle HECIOKHbIE alrOpUTMbl 00paboTKU
2.7 YHCJIOBBIX JIaHHBIX C HWCIOJB30BAHUEM IIUKJIOB M BETBICHHH, B TOM YHCIIC PEAU3YIOIINE MPOBEPKY
JETMMOCTH OJHOTO IIEJIOr0 YHCIIa Ha JPYroe, MPOBEPKY HATYpPaIbHOTO YKCIa Ha MPOCTOTY, BBIACICHHUS
udp U3 HATYPAITBHOTO YHUCIIa

9 KJIACC

Koa nposepsiemoro
pesyJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

1

ITo reme «l{udposasi rpaMOTHOCTH

11

Hcnonb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAIIMOHHBIE CEPBUCHI, O0JIaYHbIe
XpaHWJIUINA JaHHBIX, OHJIAHH-TIPOrpaMMBbl (TEKCTOBBIE U IpauiyecKue peakTophl, cpelibl pa3paboTKH) B
y4eOHO ¥ TOBCEAHEBHOM NESITEILHOCTH

1.2

HpI/IBOI[I/ITL MNpUMCEPbI HCIIOJIb30BAHU FCOI/IH(I)OpMaI_[I/IOHHBIX CCPBUCOB, CCPBHUCOB TOCYyHAapPCTBCHHBIX
YyCIyr, O6p8.30BaTCJIBHLIX CCPBUCOB I/IHTCpHCTa B yqe6H0171 1 IOBCEIHEBHOMN JEATCIbHOCTH

1.3

Hcnonp30BaTh pa3inyHble CPECTBA 3alIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO O0ECTICUeHHS, 3aIIUIIATh
MEPCOHATBHYI0 MH()OPMAIMIO OT HECAHKIIMOHHMPOBAHHOTO JOCTYIA W €ro MOCIEACTBHHA (pa3rialieHus,
MOJIMEHBI, YTPaThl JTaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHMX W COIUAIBHO-TICHXOJOTHYECKHX
acIIeKTOB HCIIONB30BaHMsI ceTH VIHTepHeT (cereBass aHOHMMHOCTh, IH(POBOI cien, ayTeHTHYHOCTh
CyOBEKTOB M PECYpPCOB, ONTACHOCTh BPEIOHOCHOTO KO/1a)




Pacrio3naBaTh MONBITKM W MpEAyNpexaaTh BOBJICUYEHHE ce0s M OKPYXKAIOUMX B JECTPYKTHUBHBIE U

14 KpUMHHAJIbHBIC (DOPMBI CETEBOM aKTUBHOCTH (B TOM YHCJIE KHOSPOYIUTUHT, (DPUIITHHT)
2 ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKIDY
91 PackpbIBaTh CMBICIT MOHSATHI «MOJIENbY, «MOIEIMPOBAHHUE», ONPENCISATh BUABI MOJENEH, OLIEHHWBATH
a/IeKBaTHOCTh MOJIEIH MOAEIUPYEMOMY OOBEKTY U LIEISIM MOJCIUPOBAHMUS
99 Hcnonb3oBath rpadbl ¥ IepeBbs A MOJEIUPOBAHUS CHUCTEM CETEBOMl M MEpapXUUECKOW CTPYKTYpHI,
' HaxOJUTh KpaTyauiuii myTh B rpade
3 ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUEY
Pa3OuBarh 3amaun Ha MOJA3a/Ja4yH, COCTABIATH, BHIMOJIHATH BPYYHYIO M Ha KOMIBIOTEPE HECIOXKHBIC
3.1 QITOPUTMBI C UCIOJB30BAaHUEM BETBIICHUH, LIUKIOB U BCIOMOTATEIbHBIX aNTOPUTMOB JJISl YIPaBICHUS
WCHIOJTHUTENSAMU
CoCTaBJIAITh ¥ OTJIAKUBATH IMPOTPAMMBI, PEATU3YIONIUE THUIIOBBIC AJITOPUTMBI OOPaOOTKH YHCIIOBBIX
392 MOCJIeI0BATEILHOCTEN MIIM OJTHOMEPHBIX YHCIIOBBIX MAaCCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYyMMBbI
' WU KOJIMYECTBA JJIEMEHTOB C 3aJlaHHBIMH CBOMCTBAMH) Ha OJHOM U3 SI3BIKOB MPOTPAMMUPOBAHUS
(Python, C++, [Tackans, Java, C#, llIkonpHBIN ANTOpUTMUYECKHH S3BIK)
4 ITo reme «MHpOpMATIOHHBIE TEXHOTOTHI
Bri6upats croco6 mpeacTaBieHUs TaHHBIX B COOTBETCTBUU C MTOCTaBICHHOM 3ajauel (TaOauIlbl, CXEMBI,
4.1 rpaduKy, aUarpaMMbl) C MCIOJIb30BAHHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX CpPEICTB 00pabOTKU
JTAHHBIX
42 Hcnonb30BaTh 3MEKTPOHHBIC TAOMHIIBI Ui OOpaOOTKH, aHAlM3a M BU3YAJIU3AIlMA YHCIOBBIX JaHHBIX, B
' TOM YHCJIE C BBIJICICHUEM JHana30Ha TaOIUIbl U YIIOPSI0YUBaHHEM (COPTUPOBKOIA) €ro JIEMEHTOB
CoznmaBaTh M HPUMEHATH B DJEKTPOHHBIX TaOnumax QopMmysbl A pacd€ToB C HCIOJIb30BAHHUEM
43 BCTPOCHHBIX apumeTrndeckux GyHKIHUA (CYMMHUPOBAHUE U TIOJICYET 3HAYCHHM, OTBEUAOIINX 3aJaHHOMY
' YCIIOBUIO, cpefiHee apu(dMeTnyeckoe, TOUCK MaKCUMaJIbHOTO U MUHUMAJILHOTO 3HaY€HUs ), aOCONIOTHOMH,
OTHOCHUTEJIbHOM, CMEIIaHHOM ajipecaluu
44 Hcnonb30BaTh AJIEKTPOHHBIE TAOIHIIBI JJIsl YUCICHHOTO MOJCIUPOBAHUS B MPOCTHIX 3a/1a4aX U3 Pa3HbIX

MpeIMETHBIX o0nacTei




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

1

Hudposast rpaMOTHOCTH

11

KommbroTep — yHUBEpcalbHOE BBIYUCIUTEIBHOE YCTPOICTBO, paboTaroliee Mo
nporpamme. THIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNEepPKOMITbIOTEpbl. MoOunpHBIe — ycTpoiicTBa. TexHuka
0€301acHOCTH U IpaBmIa pab0Thl HA KOMIIBIOTEPE

1.2

OCHOBHBIC KOMIIOHEHTHI KOMIIBIOTEpa ¥ WX Ha3HaueHue. I[Iporeccop.
OmnepatuBHass W JOJITOBPEMEHHAs NaMsTh. YCTPOHCTBa BBOJa M BBIBOJA.
CeHCOpHBIil BBOJI, TaTYUKH MOOMJIBHBIX YCTPOUCTB, CPEICTBA OMOMETPHUECKOM
ayTeHTU(PUKAINH

1.3

HcTopust pa3BUTHs KOMIIBIOTEPOB U IIporpaMMHOro obecrneuenus. [loxonenus
KoMIbloTepoB.  COBpEeMEHHbIE  TEHJEHUMU  PA3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbtotepsl. [lapainenbhbie Beruncienus. [lepcoHanbHbli KOMIBIOTED.
[Mpomeccop u ero XapakTepUCTUKU (TaKTOBash 4YacTOTa, pa3psaHOCTB).
OneparuBHas naMmsTth. JlonroBpemMeHHas namsaTh. Y CTpOICTBa BBOAA U BbIBOJIA.
OO0BEM XpaHUMBIX JIaHHBIX (ONEpATHBHAS NAMATh KOMIIbIOTEPA, )KECTKUN JTUCK
U TBEpAOTENBHBI HAKOIUTEINb, MIOCTOSHHAS MaMATh cMapT(oHa) U CKOPOCTh

AO0CTYIIAa JJIA pa3JIMYHbBIX BUIOB HOCHTENCH

14

IIporpammHoe  obOecriedeHne KommbioTepa. [IpukinagHoe  mporpamMMHoOe
obecrieyeHue. CuctemHOe  mporpamMmHOe  oOecredyeHue. Cuctemsl
nporpamMmupoBanus. [IpaBoBas oxpaHa mporpaMMm M JaHHbBIX. becriaTHble H
yCJI0BHO-OeciaTHble mporpammbl. CBOOOJHOE MporpaMMHOe oOecredeHne

1.5

@aitnel 1 nanku (katanoru). Tumsl ¢aiinos. ColicTBa (aiinos. XapakTepHble
pa3Mepsl (QailyioB pa3IUYHbIX THIOB (CTpaHHIA TEKCTa, AJIEKTPOHHAs KHUTA,

¢dotorpadus, 3anuch NECHU, BUCOKIINI, TOJTHOMETPAKHBIN (PUIIEM)

1.6

[Tpunnunsl nocrpoenus ainoBeix cucteM. I[lomHoe ums ¢aiina (mankwu,
karasora). [TyTe k ¢ailny (nanke, katajiory)

1.7

@aitnoBelil MeHekep. PaboTta ¢ daitnamu u nankamu (Katajgoramu): Co3JaHue,
KOMHMPOBaHUE, TIEPEMEIICHHE, TTIEPEUMEHOBAHNE U ynajeHue (aioB M Marok
(xaranoroB). [louck ¢aiaoB cpeacTBaMu OreparmoOHHON CUCTEMBbI

1.8

ApXI/IBaI_II/ISI JaHHBIX. Mcioap30BaHue IIporpaMmM-apxXmuBaTopoB

1.9

KomMmnbsrorepHble BUPYCHI U Ipyrue BpeIOHOCHBIE porpaMmMsbl. [Iporpammsl i
3aIIUATHI OT BUPYCOB

1.10

OO0bennHenne KoMIbIoTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuna, BeG-caiT.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IloumckoBele cuctemsl. I[louck
uHpOpMallMK TO KJIIOYEBBIM CJIOBaM U MO u300pakeHHo. Jl0CTOBEPHOCTH
uHopManuy, noxydyeHHon u3 Miurepuera

1.11

COBpeMCHHBIe CCPBUCHI I/IHTCpHCT-KOMMyHI/IKaLII/Iﬁ




1.12

CereBoif 3THKET, 0a30Bble HOPMBI HWH(POPMAIMOHHON ASTHUKH M TIpaBa IPH
pabore B cetu MHTEepHET. CTpaTeruu 6e3omacHoro nopeacHus B IHTepHEeTE

Teopetuueckrue 0CHOBbI UHPOPMATUKHI

2.1

Wudopmanus — OAHO U3 OCHOBHBIX TIOHSATHH COBPEMEHHOW HAyKH.
WNudopmanus kak cBeACHUs, IPeIHAZHAUYCHHBIC JJIS1 BOCIIPUSATHS YEIOBEKOM, H
uHpopManMsg  KaKk  JaHHble, KOTOphIE  MOTYT  OBITh  00pabOTaHBI

ABTOMATU3UPOBAHHOM CUCTEMOM

2.2

HI/ICerTHOCTB JaHHBIX. Bo3MokHOCTE OmmcaHus HEMIPEPBIBHBIX 00BEKTOB U
IIpOoHECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. I/IH(bOpMaHI/IOHHBIe IIpouecCChbl —
IIPONLECChI, CBA3aHHBIC C XPAaHCHHUEM, npeo6pa30BaHHeM u nepez[aqeﬁ JaHHBIX

2.3

CumBoin. Andasur. MomHocTs andasuta. PazHooOpasue s36IKOB U ali(haBUTOB.
EcrectBennble U (hopmanbHbIe S3BIKA. AJ(AaBUT TEKCTOB Ha PYCCKOM S3BIKE.
JBonunbIii angaBut. KonuyecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOMHAIIHMIA)
(dbukcupoBaHHON JIMHBI B ABoWYHOM anaBute. [IpeoOpazoBanue Ir0OOTO
andasuTa K TBONYHOMY. KOJIM4eCTBO pa3nuvHbIX CJIOB (UKCUPOBAHHOW JJTUHEI B
anaBuTe onpeaeIEHHON MOIITHOCTH

2.4

KonmupoBanue cHMBOJIOB OAHOrO andaBUTa C IOMOIIBIO KOJOBBIX CIIOB B
npyrom andasure, KogoBas TabIuIa, 1EKOIUPOBAHUE

2.5

JBonunblii kox. IlpencraBiieHME JaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B

JTBOMYHOM aJi(haBUTE

2.6

WNudopmannonHblii 00bEM AaHHBIX. BUT — MUHMMAaJIbHAS €IUHUIIA KOJMYECTBA
nH(popManuu — IBOMYHBIN pa3psia. bait, kunobalT, MmeradanT, rurabanT

2.7

CkopocTh mepenaud JaHHbIX. EJMHUIBI CKOPOCTHM MepeAayd JIaHHBIX.
Hckaxxenue nHpopmanuu npu nepeaaye

2.8

Koauposanue texcros. PaBHomepHblil koa. HepaBHoMmepHblii kon. Koauposka
ASCII. BocemuOutHsle konupoBku. Ilonstme o koampoBkax UNICODE.
JlekogupoBaHue  COOOLIEHMH € MCIOJB30BaHMEM  PABHOMEPHOTO U
HepaBHOMEpHOro koja. HpopmanoHHbIi 00bEM TeKcTa

2.9

OOmiee mpencTaBieHHE O LHUPPOBOM NPEICTABICHUU AayAMOBU3YaIbHBIX U
IpYyruX HEMpephIBHBIX JaHHBIX. KomupoBanume 1Bera. l[BeToBble Mozenu.
Monens RGB. I'my6una xonuposanust. [lanurpa

2.10

PactpoBoe u BekTOopHOE TmpencTaBieHHe u3o0paxeHud. [lukcens. OneHka
WHPOPMAIIMOHHOTO  00bEéMa  rpadUUecKux JaHHBIX I  PacTpOBOTO
M300paxeHHs
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KonmnpoBanue 3Byka. PaspsmHocTe M yacTtoTa auckpernsaunuu. KosmuecTBo
KaHaIoB 3amucH. OIEHKa KOJMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C

MIpe/ICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

NudopmaninoHHbIe TEXHOJIOTUN

3.1

TekcToBbIE MOKYMEHTBI M HMX CTPYKTYpHBIC DJIEMEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CIIOBO, CUMBOII)

3.2

TekcToBbIl mpoueccop — MHCTPYMEHT CO3JaHUs, PENAKTUPOBAHUS U




dhopmaTtupoBanus TeKcToB. [IpaBuna Habopa TekcTa

PenaktupoBanne tekcta. CoiictBa cumBosioB. Ilpudr. Tuner mpudToB
(pyOnensle, c 3aceykamMu, MOHOIIMpPUHHBIE). [lodyXUpHOE U KypCHBHOE

33 Hauyepranue. CBoiicTBa a03aleB: TpaHHIlbl, a03alHBI OTCTYI, WHTEpBA,
BbIpaBHUBaHUE. CTUieBOE (hopMaTHPOBAHUE
34 CrpykrypupoBaHue HWHPOPMAIMU C TOMOIIBIO CIHCKOB W TaOJHII.
' MHuoroypoBHeBblie criiicku. JJoO6aBneHne Ta0uil B TEKCTOBBIC JOKYMEHTBI
35 BceraBka n3o0pakeHH B TEKCTOBBIE JOKyMeHTHI. OOTekaHue H300pakKeHUI
' TEeKCTOM. BiiItoueHne B TEKCTOBBIN JOKYMEHT AuarpaMm u ¢hopmyi
36 [TapameTpsl cTpaHuibl, Hymepanus crpaHull. JloOaBneHHME B JOKYMEHT
' KOJIOHTUTYJIOB, CCHLIOK
IIpoBepka npaBonucanus. PacctaHoBka mepeHocoB. ['00coBoil BBOA TEKCTa.
3.7 OnTHueckoe pacrno3HaBaHHe TEKCTa. KommbrotepHsiit MIepPeBO/I.
Hcnonb3oBanue cepBrucoB ceTu MHTepHET st 00pabOTKH TeKCTa
38 3HAaKOMCTBO ¢ rpaduueckuMu  peAakTopamMu. PacTpoBbIe  PUCYHKH.
' Hcnons3oBanne rpaduuecKux MPUMUTHBOB
Onepauun penakTupoBaHusi rpaduyeckux OOBEKTOB, B TOM 4YHCIE LUPPOBBIX
3.9 dororpadumii: M3MEHEHUE pa3Mmepa, 00pe3ka, IMOBOPOT, OTpaKEeHHE, padoTa C
' obnactaMu (BBbIIETICHUE, KOMMPOBAHUE, 3AJIMBKA LIBETOM), KOPPEKIHMs IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH
BektopHas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
3.10 CpeICTBAaMHU TEKCTOBOTO IPOIIECCOpa HIIM JAPYTUX MPOrpaMM (IPUITOKESHHH ).
JloGaBrieHrE€ BEKTOPHBIX PUCYHKOB B TOKYMEHTBI
311 [ToaroroBka MynabTUMEAUWHBIX mpe3eHTanuii. Cnaiin. /loOaBneHue Ha criaiin
' TeKcTa U n300pakeHuid. PaboTta ¢ HeCKOIBKUMU CllaiiJaMu
3.12 JloGaBieHue Ha ciail]] ayJMOBU3yaIbHBIX JaHHBIX. AHUManus. ['unepcepiiku
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Teopernueckrie OCHOBBI HH(DOPMATHKU
Heno3umyoHHble ¥ MO3UIIMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHOBaHUE.
1.1 PazBépuyras ¢dopma 3amucu umcna. IlepeBoa B NECATUYHYIO CHUCTEMY YHCEN,
3allMCaHHBIX B JIPYTUX CUCTEMaX CUUCICHUS
1.2 Pumckas cucrema cuuciaeHus
JBonunas cucrema cuucienus. [lepeBon nenbix yucen B npenenax ot 0 go 1024
B JIBOMYHYIO CHCTEeMY cuucieHus. BoceMepuyHas cucrema cuncnenus. [lepeBos
1.3 YuCel W3 BOCBMEPUYHOW CHCTEMBl B JBOMYHYIO W JECATUYHYIO CHUCTEMBI U

obpatno. IllectHammarepuunas cuctema cuucieHus. IlepeBom uymcen wu3
HIGCTHaHHaTequHOﬁ CUCTEMbI B ABOWYHYIO, BOCBMCPUUYHYIO MU JCCATUYHYIO




CHUCTEMBI 1 00OpaTHO

1.4

ApudmeTnueckre onepalnuy B ABOUYHONW CUCTEME CUHCIICHUS

1.5

Jlormueckue  BbICKaspiBaHUs.  Jlormueckue  3HAYEHUsS  BBICKA3bIBAaHUU.
DJIEeMEHTapHbIE M COCTAaBHBIE BBICKA3bIBaHMs. JlOrmueckue oOmepaluu: «u»
(KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHHUE), «WIn» (IU3bIOHKIHUS, JIOTHYECKOE
CIIOXKEHHE), «HE» (Jlornueckoe oTpuuanue). [Ippopurer noruueckux onepanui.
OrnpeznesieHe HMCTUHHOCTA COCTAaBHOTO BBICKA3bIBAHUS IPU  H3BECTHBIX

SHAYCHHUAX UCTUHHOCTU BXOAAIIUX B HCTO 3JICMCHTAPHBIX BBICKQ3bIBAaHU M

1.6

Jlornueckue BbIPAKCHUA. HpaBHna 3aIlluCHU JOTHMYCCKHUX BBIpa)KeHI/If/'I. HOCTpOGHI/Ie
Ta6J'II/IH HCTHHHOCTH JIOTHYECKHUX BBIpa}KeHI/Iﬁ

1.7

Jlorudueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

AJNTOPUTMBI U IPOTPAMMUPOBAHKE

2.1

Ilonstne anropurma. McnonHuTenuw aJIropuTMoB. ANTOPUTM Kak IUIAH

YIIpaBJICHUA UCITIOJIHUTCICM

2.2

CaotictBa anroput™ma. CriocoObl 3amucu aaroputMa (CIOBECHBIN, B BUE OJIOK-
CXEMBI, POrpaMma)

2.3

AJNTOPUTMUYECKHE KOHCTPYKIMU. KOHCTpYKIMS «cienoBanue». JIMHEWHBIN
anroput™M.  OrpaHUYeHHOCTh  JIMHEHHBIX  aJTOPUTMOB:  HEBO3MOXKHOCTH
MPEAYCMOTPETH 3aBUCUMOCTD ITOCIEA0BATEIbHOCTH BBIMOJIHAEMBIX JCHCTBHI OT

HCXOOHBIX JaHHBIX

2.4

KOHCT]C)YKI_II/IH «BCTBJICHHUC)». IIOJIHAs1 KW HCIIOJHAasA q)OpMBI. BreimonHenue u
HCBBITIOJIHCHHUC YCIIOBUA (I/ICTI/IHHOCTB H JOXHOCTbH BLICKaSLIBaHI/IH). HpOCTLIC n
COCTAaBHBIC YCJIOBUS

2.5

KOHCTPYKHI/ISI «IIOBTOPCHUC): NUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpCHHﬁ, C

YCJIOBUECM BBIIIOJIHCHMS, C HGpGMCHHOfI OUKJIIa

2.6

Pa3zpaGotka 111 ¢GopMaTbHOrO MCHOJHHUTENS alropuTMa, NPUBOJAIIETO K
TpeOyeMoMy pe3ylbTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX QJTOPUTMOB C HCHOJb30BAHMEM LIMKJIOB M BETBIECHUHM s
ynpaBieHus: (OpMabHBIMU  HUCIOJHUTENISAMU. BbINOIHEHHE  alIropUTMOB
BPYYHYIO M Ha KoMIibtoTepe. CHHTaKCHYEeCKHe U JIornuyeckue ommuoku. OTKa3bl

2.7

SA3pik mporpammupoBanus — (Python, C++, Java, C#, IlIkonbHbII
Anropurmuueckuil  f3bik). Cuctema NpOrpaMMHMpOBAHUS: PEIAKTOpP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIATUYUK

2.8

HepeMeHHaﬂ: THII, HWMs, 3HAYCHHC. HGJ'H)IG, BCHICCTBCHHBIE MW CHMBOJIBHBIC

nepeMeHHbIE

2.9

OnepaTop IMpucCBanBaHUs. ApI/I(I)MCTI/I‘-ICCKI/Ie BBIPAXKXCHUA W TMNOPAAOK HX
BBIYMCIICHUA. OnepauHH C OCJIBIMHU YUCIaMHU: OCIIOYUCICHHOC ACIICHHUEC, OCTATOK
OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O ICJIOr0 YnucCjia Ha APYTroc

2.10

BerBnenus. CocraBHble yCIOBHS (3alUCh JIOTMYECKUX BBIpAXKEHMH Ha
U3y4aeMOoM S3bIKe MporpaMmupoBanus). Haxoxnenrne MUHUMyMa U MakCUMyMa
U3 JIBYX, TPEX M YEThIpEX umcell. Pemenne KBagpaTHOro ypaBHEHUS, UMEIOILIETO




BCIICCTBCHHBLIC KOPHU
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Jlnanorosast OTJIajika IpOrpaMM: MOIIArOBOE BBINOJIHEHUE, IPOCMOTP 3HAYECHUN
BEJIMYMH, OTJIaI04YHbIN BBIBO, BHIOOP TOUKH OCTAaHOBA

212

[lukn ¢ ycnoBuem. AnroputM EBKinaa Uit HAX0XA€HUS HAaUOOJIbIIETO 00IIero
JEUTENS IBYX HATYpallbHBIX uncel. PasOueHue 3amicu HaTypaJlbHOTO YKCia B
MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbIIUM WM paBHbiM 10, Ha

OTJeNbHBIC IH(PBI

2.13

[{ukn ¢ mepeMeHHONW. AJNTOPUTMBI IPOBEPKH JEIUMOCTH OJHOTO LEJIO0ro 4ucia
Ha JIpyroe, IPOBEPKU HATYPaJIbHOTO YKcia Ha TPOCTOTY

2.14

OO0OpaboTka CUMBOJILHBIX JaHHBIX. CHMBOJBHBIC (CTPOKOBBIC) TMEPEMEHHBIC.
[TocumBonbHAs 00paboTka cTpok. [loacdér 4YacTOTHI MOSIBICHHS CHMBOJA B
cTpoke. BectpoeHHbie GyHKIMU 171t 00pabOTKU CTPOK

2.15

OHpe,I[eJ'ICHI/IC BO3MOXHBIX PE3YJIbTAaTOB pa6OTBI ajropurMa IIpu 3adaHHOM
MHOXCECTBC BXOAHBIX OJAaHHBIX, OIPCACICHUEC BO3MOXXHBLIX BXOJIHbIX JaHHBIX,
MMPUBOAAIIHNX K JAHHOMY PE3YJIbTATY

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

Hudposast rpaMOTHOCTH

11

I'mobanbhas cerb Uurepner. IP-agpeca y3moB. CereBoe XpaHEHUE JAaHHBIX.
MGTOI[BI HHIANBUAYAJIBHOTO W KOJUICKTUBHOI'O Pa3MCIICHHA HOBOM I/IH(l)OpMaIII/II/I
B I/IHTepHeTe. Bompmme JaHHBIC (I/IHTepHeT-}IaHHBIC, B 4YaCTHOCTH [JaHHBIC

COL[MAJIbHBIX CETEH)

1.2

[Tonatue o0 wuHpOpMANMOHHON O6€30MaCHOCTH. YTpo3bl HH(GOPMALMOHHON
0€30MacHOCTH MpH paboTe B rI00aTbHON CETH U METO/ABI IPOTHBOJACHCTBUS UM.
IIpaBuna 6e3onacHoil ayreHTH(UKannu. 3alUTa JUYHOM MH(DOpPMAIUK B CETH
WntepHer. be3omacHble  cTparernu moBeaeHuss B cetn  MHTepHer.
[IpenynpexxaeHue BOBJEUEHHs] B JAECTPYKTUBHBIE M KPUMHHAJIbHBIE (DOPMBI
CEeTeBOM aKTUBHOCTH (KHMOEpOYUIMHT, GUILUHT U Ipyrue GopMbl)

1.3

Bunsr nesrensHoctn B MHTepHere. MHTEpHET-CEpBUCH: KOMMYHHUKAIMOHHBIE
CepBHCHI (ITOUTOBAs ciy’k0a, BUIEO-KOH(EPEHII-CBSI3b U APYrue), CIpaBOYHbIE
CIy’)kObl (KapThl, pacHUCaHHWsi M JApPYTU€), IOUCKOBBIE CITY>KOBbI, CITyKObI
OOHOBJIGHHS TMpPOrpaMMHOro oOecnedeHus u JApyrue ciayxObl. CepBHCHI
rocylapcTBeHHbIX  yciayr. OOmauHble XpaHuiuina JgaHHbIX. CpencTtsa
COBMECTHON  pa3paboTKu JOKyMeHTOB (oHjaifH-oduckl). Ilporpammuoe
o0OecnieueHrne Kak BeO-CepBHC: OHJIAMHOBBIE TEKCTOBbIE U TIpaduueckue
pENaKkTopBl, Cpebl pa3pabOTKH MPOrpamMm

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

Mopnens. 3agauun, pemiaemble ¢ MOMOIIBI0 MozenupoBanus. Knaccubukanun




Mozenei. MarepuanbHble  (HaTypHble) W HMH(POPMAIMOHHBIE  MOJEIH.
HenpepbiBHble U auckpeTHble Mozaenu. MmurtanuoHHsie Monenud. WUrposbie
Mozenu. OIeHKa COOTBETCTBUS MOJICIH MOACIHPYEMOMY OOBEKTY M IEIsIM
MOJICIIUPOBAHUS

2.2

Tabnuunbie mogenu. Tabauia Kak npecTaBIeHne OTHOICHUS

2.3

ba3er mamHbiX. OTOOpP B TaOIMIlE CTPOK, YIOBICTBOPSIOIIUX 33JaHHOMY
YCJIOBHIO

2.4

I'pad. Bepmmna, pebpo, mytb. OpHUEHTHpPOBaHHBIE M HEOPHCHTUPOBAHHbBIC
rpadel. Jlnmuna (Bec) peOpa. Becoas marpuma rpada. J[muHa myth mexmy
BepmuHamu rpada. [lorck onTumansHOro yTH B rpade. HavanpHas BepimHa
(MCTOYHHMK) W KOHEUYHas BeplIMHa (CTOK) B OPHUEHTHUPOBAHHOM Trpade.
Brruuciienue koam4uecTBa myTeil B HAIPABICHHOM allMKIMYECKOM rpade

2.5

Hepeso. Kopens, BepmmHa (y3en), auct, pedpo (mayra) nepesa. BeicoTa nepesa.
[Monnepeso. Ilpumepsl wucmons3oBaHUs JepeBbeB. Ilepebop BapmaHTOB C
TIOMOIIBIO JIepeBa

2.6

[TonsiTne MareMaTH4eckoil MoOAeNu. 3aJauyd, pemaeMble ¢  [OMOIIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJICTTHPOBAHHUS. Otnnune
MaTeMaTHYECKOM MOJEIM OT HATYpHOHM MOJAEIM W OT  CIIOBECHOTO
(IUTEpaTypHOr0) ONMUCAHUS 0ObEKTA

2.7

Oranbl KOMIIBPIOTEPHOTO MOJEIUPOBAaHUSA: IOCTAaHOBKA 3aJauM, IOCTPOEHHUE
MaTeMaTUYeCKOM  MOJENW, [porpaMMHas — peajlu3alus, TECTUPOBAaHUE,
IIPOBE/ICHUE KOMIIBIOTEPHOI'O OJKCIIEPUMEHTA, AaHAIM3 €ro pe3yibTaToB,
YTOUHEHHE MOJAEIU

ANTOpUTMBI ¥ IPOTPAMMHUPOBAHHE

3.1

Pa3Ouenue 3amaun Ha mnoazagaun. CocTaBieHHE AJITOPUTMOB M IMPOrpPaMM C
HUCIIOJIBb30BaHUEM BeTBJ'IeHHfI, IUKJIOB M BCIIOMOTraTCJIbHBIX aJIIOPUTMOB JIA

YHIpaBJICHUA UCIIOJTHUTCICM U APYTUMHA UCIIOJTHUTCIAMU

3.2

Tabnuunbie BenuuuHBl (MaccuBbl). OgHOMEpHBIE MaccuBbL. CocCTaBieHHE U
OTNIaIKa TpPOTpamMM, pEaNH3yIIIUX THIIOBbIE  alTOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MAacCCHBOB, Ha OJHOM U3 SI3BIKOB MPOTPaAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, llkonbpHbli AnropuTMuueckuii S3bIK):
3alO0THEHHE YHCJIOBOTO MacchBa CIy4YailHBIMH YHCIaMH, B COOTBETCTBUH C
dbopMynoit wnu myTéM BBOJA YHUCEIN, HAXOXKACHHE CYMMBI SJIEMEHTOB MAacCHUBa,
JIMHEHHBIN ITOMCK 33JJaHHOT0 3HAYCHHS B MACCUBE, IOJICUET PJICMEHTOB MACCHBA,
YIOBJICTBOPSIONINX  33aJaHHOMY  YCIIOBUIO, HAaXOXJIEHHE MHUHUMAIbHOTO
(MakcUMaINbHOTO) 3JeMeHTa MaccuBa. COpTUPOBKA MaccHBa

3.3

OOpaboTka NOTOKAa JaHHBIX: BBIYUCIEHHWE KOJIUYECTBA, CYMMBI, CpPETHETO
apu(pMeTHuyecKoro, MUHUMAJIbHOTO W MAaKCHUMAaJbHOTO 3HA4YEHHUS 3JIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOINIUX 3aIaHHOMY YCJIOBHUIO

3.4

Vnpasnenue. Curnan. Ob6parHas cBs3b. llonydeHne cuUrHaioB OT HUGPPOBBIX
JaTYMKOB (KacaHWs, pacCTOSIHMSA, CBeTa, 3Byka u apyroro). Ilpumepst
UCTOJb30BAHUS TMPUHIMIA OOpaTHOW CBSA3M B CHCTEMax yIpaBJICHUS




TEXHUYECKUMH YCTPOMCTBaMHU, B TOM uucie B poOoTtoTexHuke. I[Ipumepsr
POOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YIpPaBICHUS ABM)KEHHUEM B TPAHCIIOPTHOU
CHUCTeME, CBapo4Has JMHUS AaBTO3aBOJla, ABTOMATHU3UPOBAHHOE YIPaBIICHUE
OTOIUICHHEM JOMa, AaBTOHOMHAs CHUCTeMa VIpaBJICHUS TPAHCHIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBbI)

NudopmaninoHHbIe TEXHOJIOTUN

4.1

[Tonatue 06 >nmeKTpOHHBIX Tabnuuax. THUIBI JaHHBIX B SYEHKaX SJICKTPOHHOM
tabnuiel. PenaktupoBanue u popmarupoBanue Tabnui. Berpoennsie GyHKIMN
JUI TIOUCKAa MaKCUMyMa, MUHHUMYMa, CyMMBl M CPEIHEro apu(pMeTHYEeCKOro.
CopTupoBKa JaHHBIX B BblAEJIEHHOM Juana3zoHe. [locTpoeHue nuarpamm
(rucrorpamma, KpyroBas IuarpaMma, TOuY€4Has auarpamma). Bwibop Ttumna

AuarpamMmabl

4.2

[Ipeobpa3zoBanue Gopmyn npu konupoBaHuM. OTHOCHTENbHAs, aOCONIOTHAA U
CMeIllaHHas ajpecanus

4.3

YCIioBHBIE BBIYUCICHHS B AJIEKTPOHHBIX TaOmuiax. CyMMHpOBaHUE U TOJACUET
3HAUCHWH, OTBEYAIOIIMX 3aJlaHHOMY yclioBUIO. OOpaboTka Oonbiux HaOOPOB
JaHHBIX. Yucnennoe MOACIIUPOBAHUC B DJICKTPOHHBIX Ta6JII/IIIaX

4.4

Ponp mHGOPMAIIMOHHBIX TEXHOJOTUH B PAa3BUTUU HSKOHOMHUKH MHUpPA, CTPAHbI,
peruona. OTKpeIThie OOpa3oBarenbHble pecypcbl. [Ipodeccun, cBs3aHHBIE C
nHpopMatukod ¥  WMHGOPMALMOHHBIMU  TEXHOJOTUSIMU:  BeO-Iu3aiiHep,
MPOrPaMMUCT,  pa3paboTYUK  MOOWIBHBIX  NPUIOKEHHH, TECTUPOBILUK,
ApPXUTEKTOpP MPOTPAMMHOTO O00OeCleYeHHs], CIEeUUATNCT MO aHalIu3y JaHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP




HHPOBEPAEMBIE HA OI'D 10 UHOOPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUSA

Kox npoBepsiemoro IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI OCBOCHUS OCHOBHOM
TpedoOBaHMS o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC
1 3HaTh (MOHUMATH)
Brnagenue ocHOBHBIMU MOHATHAMH: MHpOpMaIus, Nepeaada, XxpaHeHue u oopaboTka nHpopmanuu,
11 QITOPUTM, MOJeTb, UUGPOBOH MPOAYKT W HX HCIONb30BAaHHE JJIsi pELICHUS Y4eOHBIX U
MIPAKTUYECKHX 3a7a4
1.2 BJI&I[GHI/IG IOHATUAMMU: BBICKA3BIBAHUC, JIOTHUYCCKAA OICpalusl, JTOrH4CCKOC BhIPAKCHUC
2 VMeTh
21 YMeHue onepupoBaTh €IWHULAMHU HU3MEpPEHHUs MHQOPMAIMOHHOTO 00BbEMa M CKOPOCTH Meperauu
) JAHHBIX
99 YMeHue 3anuckiBaTh U CpaBHUBATH Lielble uncaa ot 0 10 1024 B pa3nuyHbIX NO3UIUOHHBIX CUCTEMAX
' CUHCTICHHS C OCHOBAaHUAMH 2, 8, 16, BBIMOIHATH apuMETHUECKIE ONepalliy HaJ HUMHU
2 3 YMenmne KOAWPpOBATh U ACKOAHUPOBATH COO6HI€HI/I$I M0 3alaHHBIM IIpaBUJIaM; IMMOHUMAaHHUEC OCHOBHBIX
' MIPUHIIMIIOB KOAMPOBAHUS HHPOPMAIMK Pa3IMYHON MPUPOIbI: TEKCTOBOU, TpaduiuecKoi, ay o
YMeHHe 3amuchiBaTh JIOTUYECKHE BBIPAKEHUS C HMCIOJb30BAaHUEM JTU3BIOHKIHWH, KOHBIOHKIHMHU U
24 OTPULIAHUS, OMNPEAENSITh HCTUHHOCTh JIOTUYECKUX BBIPAKEHUM, €CJIM M3BECTHBI 3HAUEHUS
' HMCTUHHOCTH BXOJSIIMX B HEro MEPEeMEHHBIX, CTPOUTh TAOMUIBI MCTUHHOCTU Ui JIOTUYECKUX
BBIPAXKEHUI1; 32U CHIBATH JIOTUUECKHE BBIPAKEHUS HA U3YYaEMOM SI3bIKE MPOTPAMMUPOBAHUS
VYmMmenne COCTAaBJIATH, BBINIOJHATE BPYYHYIO W Ha KOMIIBIOTEPE HCCIIOXKHBIC aJITOPUTMBI JJIA
2.5 ynpasieHus: ucnonHuTensmu (Yepenamka, YepTéxXHUK W Apyrue), co3faBaTh M OTIAKHBATH
MporpaMMBbl Ha OJTHOM U3 s3bIKOB TIporpammupoBanus (Python, C++, I1ackans, Java, C#, llIkonsHbII




AnroputMmudeckuit SI3bIK), pealn3yrolue HECI0KHbIE AITOPUTMbI 00paOOTKH YHMCIOBBIX JAHHBIX C
WCIOJIb30BAaHUEM LIMKJIOB U BETBJICHUI; yMeHHE pa30uBaTh 3a/Jaydl Ha MOJ3aJauyd, HCIIOJIb30BATh
KOHCTaHTBI, IEPEMEHHBIE U BBIPAKEHUS PA3TUYHBIX TUIOB (UHUCIOBBIX, TIOTUYECKUX, CHUMBOJIbHBIX );
aHAJIM3UPOBATh MPENJIOKEHHBIA alNrOpPUTM, OIpENessaTh, KaKhe pe3ylbTaTbl BO3MOXKHBI IPHU
3aJJaHHOM MHO>XE€CTBE MCXOHBIX 3HAUCHUM

2.6

YMeHHe 3ammcarb Ha M3y4aeMOM S3BIKE NPOIPAMMHMPOBAHUS AJITOPUTMBI IIPOBEPKU JIEIUMOCTH
OJTHOTO IIEJIOT0 YKCia Ha IPYroe, MPOBEpKH HATYypPabHOTO YUCIIA HA MPOCTOTY, BBIIEICHUS TUp U3

HaTypaJIbHOT'O YHrCJia, IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMbI YHCI0BOM IIOCJICA0BATCIBbHOCTHU

2.7

Brnagenue ymMeHneM OpUEHTHUPOBATHCSA B UEPAPXUUECKOM CTPYKType (haiimoBoi cucTteMbl, paboTaTh ¢
(aiiinoBoil cucTeMoii MepCOHATLHOTO KOMITBIOTEPA C MCIIONIb30BaHUEM Tpadudeckoro unTepdeiica, a
HMMEHHO: CO3/1aBaTh, KOMMUPOBATh, MIEpPEMEIIATh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATH (Haiiibl
Y KaTaJoru

2.8

BnageHnue yMeHHMSAMM W HaBBIKAMU HCIOJIb30BaHUS MH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN JJI1 TIOMCKa, XpaHeHUs, oOpaOOTKM W IMepelayd U aHajlu3a pas3InyHbIX BUJOB
nH(popManun

2.9

YMeHue BBIOMpaTh CHOCOO MpEACTaBICHHS JIaHHBIX B COOTBETCTBHHM C TIOCTaBICHHOW 3ajadeid
(Tabnuipl, cxembl, TpaduKH, TUArpaMMBbI) C HCIOIH30BAaHHEM COOTBETCTBYIOIIUX IPOrPAMMHBIX
CpeacTB 00OpabOTKHU TaHHBIX

2.10

YMmeHnue GopMaan3oBaTh U CTPYKTYPHPOBATh HHPOPMALIMIO, UCIIONB3Ys JIEKTPOHHBIE TaOIUIBI IS
00paboTKH, aHANIK3a ¥ BU3YyaJU3allMM YHCIOBBIX JIAHHBIX, B TOM YHCJE C BBICICHHEM JMarna3oHa
TaOIUIBl U YIOPAI0YMBAHUEM (COPTUPOBKOI) €ro 2JIEMEHTOB; YMEHUE NPUMEHSTHh B 3JIEKTPOHHBIX
Tabmuax (opMyssl Uis pacy€ToB C HCHOJIb30BAaHMEM BCTPOCHHBIX (DYHKIMHA, aOCONIOTHOM,
OTHOCHTEJIbHOM, CMEIIAHHOM aJpecallid; MCIOJIb30BaTh AJIEKTPOHHBIE TAOJIUIBI JJIS YUCIECHHOTO
MOJICJIMPOBAHU B MPOCTHIX 33a]auaxX U3 Pa3HbIX NPEAMETHBIX obacTen

IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO HTH®POPMATHUKE




Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

[udposasi rpaMOTHOCTH

HHHPar###1.1

@aiinel 1 manku (katasnoru). [IpuHnmmel nmoctpoeHus ¢ainoBeix cucrteM. [lomHoe nms daiina (mamku).
[Iyts K daitny (manke). PaboTa ¢ daitnamu u KaTtanoramu CpeAcTBaMH ONEPAIMOHHON CUCTEMBbI: CO3[JaHueE,
KOIMPOBaHUE, MepeMeIlleHre, IepeuMEHOBaHNE U yaaleHue ¢ailioB U nanok (kKatanoros). Tumsl (aiiaos.
CgoiictBa daiinos. DaiinoBerii MeHemKep. [louck (daitioB cpecTBaMu ONMEPaIMOHHON CUCTEMBI

1.2

O6benunenne komnbioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna, BeO-caiir. CTpykTypa aapecoB BeO-
pecypcoB. bpaysep. [louckoBsie cuctemsl. [Torck nHGpOpMAIKU MO KIFOYEBBIM CIOBAM U 110 U300payKEHUIO.
HocroBepHocTh nH(pOpManyu, nomyueHHoi u3 Murepuera. [P-anpeca y3nos. CeteBoe XpaHEeHHE TaHHBIX

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTb ONMCAHUS HENPEPHIBHBIX OOBEKTOB U IMPOLECCOB C IOMOIIBIO
JUCKPETHBIX JaHHBIX.

CumBon. AncdaBut. MourHocts andaButa. [IBonusblii andasBur. KoindecTBO BCEBO3MOMKHBIX CIIOB
(koloBBIX KOMOWHaIMi) (UKCUpOBaHHOW UIMHBI B JBowuHOM andasBute. [IpeoOpasoBanue 10600
anaBuTa K ABonYHOMY. KomuecTBO pa3inuyHbIX 0B (PUKCUPOBAHHOU JUIMHBI B aj(aBuTe ONpeaeaEHHON
MOIITHOCTH.

KoaupoBanue cuMBOJIOB OJHOrO anaBuUTa C MOMOIIbIO KOJOBBIX CIOB B JpYyroM aidaBuTe, KOJOBasd
Tabnuia, nexonupoBanue. Koauposanue texctoB. PaBHomepHsiit koa. HepaBHomepHbiit koa. Koguposka
ASCII. Bocbmubutasie koaupoBku. Ilonstie o kogupokax UNICODE. JlekoaupoBanue cooOIieHuit ¢
MCIOJIb30BAHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTro koja. MHpopmannonHslil 00bEM TekcTa

2.2

Nudopmannonnsrii 006EM naHHBIX. BUT — MUHUMaNIbHAS €IUHHIA KOJIMYECTBA WH()OPMAIIUU — JIBOUYHBII
paspsan. Enunaunsl usmepenuss WHGOPMAIMOHHOTO OOBEMa AaHHBIX. but, OailT, kumoOaWT, merabaur,
rurabait. CKopocTh niepeiaun JaHHBIX. EAMHUITBI CKOPOCTH Mepeiauu TaHHBIX

2.3

Komuposanue nsera. [{BetoBbie Monenu. Moznens RGB. I'myOuna koguposanus. [lanurpa.




PactpoBoe u BekTOopHOE mpexacraBieHue u3zoOpaxenuid. Ilukcens. OueHka nHPOpPMALMOHHOTO 00BEMaA
rpadUyYeCcKuX NaHHBIX JJIS1 pAaCTPOBOTO H300paKEHUS

2.4

Konuposanue 3Byka. Pa3zpsgHocts 1 yactoTa 3anucu. KoauyecTBo kaHAIOB 3alUCH.
OreHKa KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM M XPaHEHUEM 3BYKOBBIX (hailioB

2.5

Heno3uinoHnHkle ¥ MO3UIMOHHBIE CUCTEMbI CUMCIICHUS. AJ'I(1)8.BI/IT. OcHoBaHue. PaSBépHYTaH cbopMa 3aI1ucu
qucjia. HepeBoL[ B JCCATUYHYIO CUCTCMY YUCCII, 3alIMCAHHBIX B APYI'UX CUCTEMAX CUHUCIICHUA.
PumMmckas cucrema cuuciaeHus

2.6

JBonunas cucrema cuucienus. [lepeBon nensix yucen B npenenax or 0 mo 1024 B 1BOMUYHYIO CHUCTEMY
cunciienusi. Bocbmepuunas cucrema cuucienus. [lepeBoj uncen u3 BOCbMEPUYHOM CUCTEMBI B JIBOMYHYIO
U JecaTuuHyro cuctembl U obOparHo. lllectHammarepuunasi cucrema cuucienus. IlepeBon wucen u3s
HIECTHAAIATEPUYHON CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO M JIECSITHYHYIO CHUCTEMBI W OOpaTHO.
Apudmerrueckue ornepanuu B IBOUYHON CHCTEME CUNCIICHUS

2.7

Jlorndyeckne BbICKa3bIBaHMA. JIOTMYECKHE 3HA4Y€HUS BBICKA3bIBAaHMM. BHCMGHTapHHC n COCTaBHBIC
BBICKa3bIBaHuA. Jlorudeckue Oorepanuu: «u» (KOHI»IOHKLII/I}I, JOTHUYECKOC YMHO)KGHI/Ie), CHIIN»
(I[I/I3’LIOHKI_II/IH, JOTHYCCKOC CJ'IO)KGHI/IG), «HE» (J'IOFI/I‘ICCKOG OTpI/II_IaHI/Ie). HpI/IOpI/ITeT JOTHUYCCKUX onepaunﬁ.
OnpeﬂeneHHe HNCTUHHOCTH COCTAaBHOI'O BBICKA3bIBaHUS, CCJIN U3BCCTHBI 3HAYCHUA UCTHHHOCTHU BXOOAIINUX B
HETO 3JICMCHTAPHBIX BBICKa3bIBaHMH. Jlormyeckue BBIPAXKCHUA. HpaBI/IJ'Ia 3alluCHU JIOTHYCCKHUX BBIpa)KeHHﬁ.
HOCTpOCHI/IC Ta6J'II/II_[ HNCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

2.8

Jlornueckune 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMU KOMIIBIOTCPA

2.9

HenpepsiBable u quckperHbie Mogenu. MiMutannonneie Moaenu. Mrposeie Mogenn. OneHka ajeKkBaTHOCTH
MOJIETTN MOJIEJIUPYEMOMY OOBEKTY M LIEISIM MOJIEITUPOBAHUS

2.10

TabnuunbIe MOACIIH. Ta6n1/1ua KakK MpEACTaBJICHNUC OTHOILICHUA. ba3bl jaHHBIX. OT60p B Ta6J'II/II_IC CTPOK,
YAOBJICTBOPSAIOIINX 3aJaHHOMY YCJIOBUIO

211

I'pad. Bepmmna, pebpo, nmyts. OpueHTHpPOBaHHBIE W HEOpHUEHTHpoBaHHBIC Tpadbl. [[nmHa (Bec) pedpa.
BecoBas marpuna rpada. J{nwHa mytn Mexay BepmmHamu rpada. [louck onTumanbHOTO mMyTH B rpade.




Havanphas BepiinHa (MCTOYHMK) M KOHEYHas BepUIMHA (CTOK) B OpUEHTHpPOBaHHOM rpade. Brruncienue
KOJIMYECTBa MyTel B HAMpaBICHHOM allUKINYeCKOM rpade

2.12

HepeBo. Kopens, BepmuHa (y3en), auct, pedbpo (myra) nepeBa. Beicota aepesa. [lomnmepeBo. [Tpumepsr
WCIIOJIb30BaHUs iepeBbeB. Ilepebop BapraHTOB ¢ IOMOIIBIO IepEBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CoiictBa anropurMa. CriocoObl 3aIIMCH aITOPUTMA (CIIOBECHBIH, B BUZE OJIOK-CXEMBI, IIPOTPaMMa).
CocraBiieHrne alropuTMOB M IMPOrpamMM C MCIOJIb30BAaHUEM BETBJICHUM, LIMKJIOB M BCIIOMOTAaTENIbHBIX
QITOPUTMOB JUIsl ynpasiieHus ucnonnuteneM (Pobort, Yepenamka, YeptéxHuk u apyrue). Boinonnenue
QJITOPUTMOB BPYUHYIO U Ha KOMIIbIOTEpE

3.2

S3pik nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIi AnropuTMHYecKuii S3bIK).
Cucrema nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIATUHUK.

[lepemennas: Tun, umsi, 3HaueHue. Llenplie, BEIeCTBEHHbIE U CUMBOJIbBHBIE IEPEMEHHBIE.

Omneparop npucBanBaHus. ApudmMeTndecKue BRIPAKEHUS U MOPSIOK WX BbIunciaeHus. Onepamuu ¢ eabIMu
YHUCIaMU: [EIOYHCIEHHOE [IeeHHe, OCTaTOK OT jaeneHus. BerBnenus. CocTaBHbIE YCIOBHsS (3alHCh
JIOTUYECKUX BBIPAKEHUI HAa N3y4aeMOM sI3bIKe MporpaMMupoBanus). HaxoxxaeHrne MUHIMyMa

U MakCUMyMa U3 JABYyX, TpE€X M YeThIpEX uyucen. PemieHue KBaJpaTHOTO YpaBHEHHUs, HMEIOIIETO
BellecTBeHHbIE KOpHU. L{ukn ¢ ycnoBueM. Anroputm EBkimuma misi HaxokIeHHS HauOOJNBIIETO OOIIETOo
JeNUTeNs ABYX HATypalbHBIX 4ucell. PazOueHune 3amucu HaTYpalbHOTO YKCIa B MO3UIIMOHHON CHCTEME ¢
OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha otraenbHble nUdpbl. L{ukn ¢ mepeMeHHOW. ANTOPUTMBI
MIPOBEPKU JEIUMOCTH OAHOTO 1IEJIOT0 YUCIIA Ha PYroe, MPOBEPKU HATYPaAIbHOIO YUCIIA HA MPOCTOTY

3.3

OO6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJIBbHBIE (CTPOKOBBIE) mepeMmeHHble. [locumBoibHas 00paboTka
ctpok. [Toyicuér yacToThl NOSABICHHUS CUMBOJIA B CTpoKe. BeTpoeHHsle pyHKIMM J11st 00pabOTKH CTPOK

3.4

OmpenenieHne BO3MOXKHBIX Pe3yJbTaTOB PabOThl aJIfOPUTMA MPU JAHHOM MHOXKECTBE BXOJHBIX JTaHHBIX,
OIPEACIICHUE BO3MOXHBIX BXOIHBIX JAHHBIX, IPUBOIAIINX K JAHHOMY PE3YJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OpHomepHble MaccuBbl. CoOCTaBlieHHME U OTJaJKa IpOrpamwm,




peaIM3YIONIUX TUIIOBBIE alTOPUTMbI 00PAOOTKH OAHOMEPHBIX YHCIOBBIX MACCHBOB, HA OJIHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonpHbI ANropuTMUYecKuid S3bIK): 3aM0JIHEHHE
YHICIIOBOTO MaccHBa CIy4YailHBIMU UHCIaMH, B COOTBETCTBHM C (OpMysoi wid NyTEM BBOJA YHUCE,
HAXO0XJCHUE CYMMBbI JJIEMEHTOB MAacCHBa, JIMHEHHBIA MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE, MOJCYET
JJIEMEHTOB  MAacCHBa, YAOBJCTBOPSIONIMX  3aJaHHOMY  YCJIOBHIO, HAXOXJACHHE MHHHUMAJIbLHOTO
(MakcumanbHOTO) 37MeMmenta maccuBa. CoptupoBka maccuBa. OO6pabOTKa MOTOKA JAHHBIX: BBIYHCICHHE
KOJIMYECTBA, CyMMBI, CPETHET0 apu(PMETUUECKOTO, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO 3HAYEHHUSI DJIEMEHTOB
MOCIIE0BATEIHHOCTH, YAOBIECTBOPAIOIINX 33aJAHHOMY YCIIOBHUIO

3.6

Vopasnenue. Curnain. OOpartHast cBsa3b. llomyueHue curHanoB oT LHU(POBBIX AATYUKOB (HAIpUMED,
KacaHMsI, pPacCTOSIHUS, CBETa, 3ByKa). [IprMepsl MCIONBb30BaHUS MPHHIMIA OOPATHOH CBS3H B CHCTEMax

YIpaBJICHUA TCXHUICCKUMU YCTpOfICTBaMH C IIOMOIIIBIO JaTYHUKOB, B TOM YHCJIC B pO60TOTeXHI/IK€

WHbopmanroHHbIe TEXHOJIOTHH

4.1

TexcToBblE TOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHu1Ia, ab3all, CTpOKa, CII0BO, CHMBOJI).
TexcToBbIN MpoLEecCOp — MHCTPYMEHT CO3JaHMsl, peAakTUpoBaHus U (opmatupoBaHus TekcToB. [IpaBuia
Habopa Tekcra. PemaktupoBanue tekcra. CpoiictBa cumBojioB. Illpudr. Tunsr mpudros (pydnensie, c
3aceuykamu, MOHomupuHHBIE). [lomyxupHoe M KypcuBHOoe Hauepranue. CBoiCTBa ab3aleB: TpaHUIIHI,
ab3alHBId OTCTYN, WHTEpBaJ, BblpaBHUBaHuE. [lapamerprl crpanunpl. CTuiieBoe (opmaTupoBaHHE.
CrpykrypupoBaHue HHGOPMAIIMHU C MOMOIIBIO CIIUCKOB U Tabaui. MHOroypoBHeBble ciucku. [loOaBieHue
TabIMIl B TEKCTOBbIE JOKYMEHTHl. BcraBka wu300pakeHMII B TEKCTOBBIE JOKyMeHTHL. (OO0TexaHue
n300paxkeHni! TekcToM. BkiroueHrne B TEKCTOBBIM JOKYMEHT Auarpamm, (Gopmys, HyMepaluu CTpaHUII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHX JIEMEHTOB

4.2

PactpoBblie pucynku. Mcnonb3oBanue rpaduueckux NpUMUTHBOB.

Omnepanuu perakTUpoBaHMUs IpauuyecKux OOBEKTOB, B TOM uHcie HMU(POBBIX (oTorpaduii: u3mMeHeHue
pa3mepa, oOpe3ka, MOBOPOT, OTpakeHHe, pabora ¢ oOnacTsMu (BbIAENIEHHE, KOMUpPOBaHME, 3aJHBKA
I[BETOM), KOPPEKIUS IBETa, SPKOCTH W KOHTpPAcTHOCTH. BekTtopHas rpaduka. Co3naHue BEKTOPHBIX




PUCYHKOB BCTPOCHHBIMU CpEICTBAMU TEKCTOBOTO IpOLIECCOpa WM APYTUX MporpaMMm (MPHUIIOKEHUN).
JloGaBieHne BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

[TonroroBka MynpTUMeIUHHBIX mnpe3eHTanuil. Cnaiin. Jlob6aBneHue Ha ciaiin TekcTta UM M300paKEHUU.
PaGora c¢ HeckompkuMu crnaiinamu. JloOaBieHue Ha cnaiin ayAMOBU3yaJbHBIX JAaHHBIX. AHHMAIUS.
I'mnepccesliku

4.4

Tunsl AaHHBIX B SYEMKaxX OAJIEKTPOHHOW Tabnuibl. PenaktupoBanwe u ¢opMaTUpOBaHUE TaOJMII.
Berpoennble (pyHKIMM A7 TIOMCKAa MaKCHMyMa, MHHMMYMa, CYMMBbI U CpEIHEro apu(pmeTuyeckoro.
CopTupoBKa [aHHBIX B BBIJAEIEHHOM Auama3oHe. [locTpoeHuwe auarpamMMm (THCTOrpaMMa, Kpyromas
auarpaMma, TodeyHas auarpamma). BwiGop Tuma guarpammbel.  [IpeoGpasoBanue Qopmyn mpu
konupoBaHuu. OTHOCUTENbHAsA, a0CONIOTHASI U CMEIIaHHAS apecanus

4.5

VYCIOBHBIC BBIYUCIICHUS B 3JEKTPOHHBIX Tabmunax. CyMMUpOBaHHE W TMOACUYET 3HAYCHHA, OTBEYAOIIUX
3alaHHOMY yciioBHi0. O0paboTka OONBIINX HAOOPOB aHHBIX. YHNCIEHHOE MOJIETUPOBAHUE B DJIEKTPOHHBIX
TalIuIax
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