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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o wHpOPMATHKE HAa YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a takxe dhenepaabHON pabouel MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHOpMaTuke MAA€T NpPEACTaBICHHUE O LEIAX, OoOlmen
CTpaTeTuu OOydYeHHUs, BOCHUTAHUS H PA3BUTHS OOYyYaIOUUXCS CpEeACTBAMU
uHpopMaTUKU Ha 0a30BOM YypOBHE, YCTaHABIWBAET 0053aTeNbHOE MPEAMETHOE
coJiep>KaHue, MPEAyCMaTPUBAET €ro CTPYKTYpPUPOBAHUE IO pa3jiesiaM U TeMaM.

[Iporpamma no nHdopmaTuKe onpeeseT KOJIMUYeCTBEHHbIE U KAUYeCTBEHHBIE
XapaKTEPUCTHKN YU4EOHOTO MaTepuaja il KaKI0ro roja U3ydeHus, B TOM YUCIC
JUTSL COZIEPKATEIBPHOTO HAINOJHEHUS PAa3HOTO BHJA KOHTPOJS (TIPOMEKYTOUHOM
aTTecTaluu oOydJarormxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
rOCYJIapCTBEHHOM UTOTOBOM aTTECTAIIHH ).

[Iporpamma 1o wuH(OpMaTUKE SBISETCS OCHOBOM IS COCTaBJICHUSA
aBTOPCKUX YYEOHBIX MPOTPaMM, TEMATUYECKOTO MIIAHUPOBAHUS KypCa YUUTEIIEM.

Hensmu wm3ydeHus wWHOOPMATUKM HAa yPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHUs SIBISIOTCS:

dbopMHUpOBaHE OCHOB MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUA HAYKH HH(POPMATUKH, JOCTHUKEHUSM HAYYHO-TEXHHUYECKOTO
nporpecca M OOIIECTBEHHOM MPaKTUKH, 3a CYET Pa3BUTHs MPEACTaBICHUN 00
uH(OpPMAITMU KaK O BAKHEUIIIEM CTPATETHYECKOM pPECypce Pa3BUTHS JIMYHOCTH,
rocyzapcTBa, OOIIECTBA, TOHUMAHHUS POJAM HWH(GOPMAIMOHHBIX IPOIIECCOB,
WHOOPMAITMOHHBIX PECypcoB W UH(MOPMAIIMOHHBIX TEXHOJIOTHH B YCJIOBHSX
udpoBoit Tpanchopmauu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBa;

o0ecrieyeHrue YCIOBUH, CHOCOOCTBYIOIIMX PAa3BUTHIO AJTOPUTMUYECKOTO
MBIIIJIEHUS KaK HEOOXOIUMOTO YCIOBHS TPO(ECCHOHATLHON ACITEIHPHOCTH B
COBPEMEHHOM HH(POPMAITMOHHOM OOIIECTBE, IPEAIOJIAraIIero CrIocoOHOCTh
oOyyaromierocss pa3OWBaTh CIOXKHBIC 3ajadyd Ha Oojee MPOCThIC MOJ3a7a4H,
CpaBHUBATh HOBBIE 33/1aUU C 33Jja4aMH, PEIIEHHBIMU paHee, ONPeesaTh ark s
TOCTIDKCHHSI pe3yJIbTaTa U Tak Jaliee;

dbopMHupOBaHWEe W PaA3BUTHE KOMIIETCHIIMA OOydJalOmmxcs B 00JacTu
WCIOJIb30BaHUSI WH()OPMAITMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWI, YMEHM M HaBBIKOB palbOThl ¢ HH(OpMaluend, MTporpaMMUpPOBAHMUS,
KOMMYHHUKAIIMM B COBPEMCHHBIX IHM(POBBIX Cpelax B YCIOBHSAX oOecreueHus
nH(pOpMAIIMOHHOM 0€30MaCHOCTH JTUYHOCTH 00YYaIOIIeroCs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHUS K WH(OpMAIuu
C y4€TOM MPABOBBIX M ITUYECKUX ACIIEKTOB €€ paclpOCTPAHEHUS, CTPEMJICHUS K
IPOJOJDKEHUIO 00pa3oBaHus B 00JacTh HMHMOPMALMOHHBIX TEXHOJOTUWA U



CO3UJATENIbHON JESATENbHOCTH C TPUMEHEHHUEM CpEICTB HH(OPMAIMOHHBIX
TEXHOJIOTHH.

Nupopmatrka B 0CHOBHOM 00111eEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATHKM KaK HAy4YHOM JUCHMIUIMHBL, H3yYaroueu
3aKOHOMEPHOCTH MPOTEKaHUsI U BO3MOXKHOCTH aBTOMaTHU3allMi UHPOPMALIMOHHBIX
IIPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBbIE  O0JIaCTMU  IPUMEHEHHA  HMHPOPMATHKH, TPEXKAE  BCETO
UH(OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLUANBHYIO CPEPY;

MEXAUCIHUIUIMHAPHBIA ~ XapakTep HH(MOPMAaTUKHM H  HHPOPMALMOHHON
NESATEIIbHOCTH.

N3yyenne uH(QOpPMATUKM  OKa3blBA€T  CYIIECTBEHHOE  BIIMSHHE Ha
dbopMHpoBaHHE MHPOBO33PEHUSI OOYYAIOMIETOCS, €ro >KU3HEHHYI0 MO3HUIHIO,
3aKJa/JbIBAa€T  OCHOBBI  MOHHMMAHMS  NPUHUUIIOB  (YHKIMOHUPOBAHUS U
UCTIOJIb30BaHUsI NH(POPMAITMOHHBIX TEXHOJIOTHH KaKk HEOOXOAMMOI0 MHCTPYMEHTA
OPAaKTHUECKU JII0OOM JEATEeIbHOCTH U OJHOrO0 M3 Haubosiee 3HAUMMBbIX
TEXHOJIOTMYECKUX  JIOCTH)KEHUH  COBPEMEHHOM  IMBWiIM3alMH.  MHorue
MpEeIMETHbIE 3HAHUSL U CHOCOOBI JI€ATEIbHOCTH, OCBOCHHbIE O0YUYaIOIUMHUCS TPU
U3y4eHUU MH(OPMATUKU, HAXOIAT MPUMEHEHHUE KaK B paMKax 00pa3oBaTEIbHOTO
mporecca NpU HU3YYEHHUU JAPYTUX TPEIMETHBIX O00iacTedl, Tak M B HHBIX
KU3HEHHBIX CUTYyallUsIX, CTAHOBSTCS 3HAUYUMBIMHM Ji1 (OPMUPOBAHUS KadyecTB
JUYHOCTH, TO €CTh OpPUEHTHUPOBAaHbl Ha (HOPMUPOBAHME METANPEIMETHBIX U
JMYHOCTHBIX PE3YJIbTATOB O0YUYEHUS.

OcHoBHbIe 3a7aun yueOHoro npeamera «MHpopmaTuka» — copmupoBath y
O0yJarouxcsi:

NOHMMaHUE TMPHUHIMUIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHUA OOBEKTOB
U(GPOBOrO OKPY>KEHUS, MPEJICTaBICHUs OO0 HCTOPUU U TEHACHLUMSX pa3BUTHUSA
uH(popMaTHKU neproia nudpoBoil TpaHchopmMauyu COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHUS U HaBBIKM IPAMOTHOM MOCTAHOBKH 3aJ]1ay, BOZHHUKAIOLIUX B
NPAaKTHYECKON AESTENbHOCTH, JUISI UX PEIICHUS C MOMOIIBI0 HHPOPMAIIMOHHBIX
TEXHOJIOTHM, YMEHUS M HaBbIKM (DOPMAIU30BAHHOTO OINMCAHHUS MOCTaBICHHBIX
3ajay;

0a30Bble 3HaHMS 00 HMH(POPMAIMOHHOM MOJECIUPOBAHHH, B TOM 4YHCIE O
MaTEMaTUYECKOM MOJIEIINPOBAHUY;

3HAHUE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYpP M YMEHUE NPUMEHSTh 3TU
3HAHMS I MOCTPOEHUS AITOPUTMOB pEUIEHUS 3aJad MO0 WX MaTeMaTUYECKUM
MOJIEIISAM;

YMEHUSI U HABBIKM COCTAaBJIEHHUS MPOCTHIX MNPOrpaMM IO MHOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 S3bIKOB MPOrPaMMHPOBAHUS BICOKOTO YPOBHS;



YMEHUS H HaBBIKH 3(P(EKTUBHOTO HCIIOJIb30BAHHUS OCHOBHBIX THIIOB
MPUKIIAIHBIX TporpamMM (TIPUIIOKEHHI) O0IIEro Ha3HAYeHUs U UHPOPMAIMOHHBIX
CUCTEM ISl PEIICHUs ¢ MX IMOMOIIBIO MPAKTHUECKUX 3ajad, BlaJeHue 0a30BBIMU
HOpMaMH WH(OPMAIMOHHOW ATHUKA M TpaBa, OCHOBaMH WH(OOPMAIMOHHON
0E€30I1aCHOCTH;

YMEHHE TPAaMOTHO WHTEPIIPETUPOBATH PE3yJIbTaThl PEUICHUS] MPAKTHUCCKUX
3aa4 C IOMOIINBbI0 MH(GOPMAIMOHHBIX TEXHOJIOTHHA, MPUMEHATH IOJyYCHHBIC
pPE3yNbTaThl B IPAKTUUYECKON ACATEIHHOCTH.

enmu w 3amauu u3ydyeHus WHPOPMATHKKM HA YPOBHE OCHOBHOI'O OOIIETO
o0pa30oBaHUS OMNPEACNSIOT CTPYKTYPY OCHOBHOTO COJEPKaHHUS y4eOHOTO
MpeIMETa B BUJIC CISAYIOMINX YETHIPEX TEMATUUECKUX Pa3/IeiioOB:

1udpoBas rpaMOTHOCTb;

TEOPETUYECKHE OCHOBHI MH(DOPMATHKH;

AITOPUTMBI U TPOTPAMMHUPOBAHNE;

uH(OPMAITMOHHBIC TEXHOJIOTUH.

Ha m3ydenue mndopmatuku Ha 6a3oBoM ypoBHe oTBoauTcs 102 yaca: B 7
kiacce — 34 ygaca (1 gac B Henento), B 8 kinacce — 34 yaca (1 gac B Hezaeno), B 9
kiacce — 34 Jaca (1 gac B Hezeno).



COJEPXAHUE OBYYEHMUAA
7 KIIACC

Hudgposasi rpaMOTHOCTH

KoMmnbroTep — yHUBepcajibHOe YCTPOMCTBO 00pad0TKM TaHHBIX

Kommbrotep — yHHMBEpcalibHOE BBIYMCIHMTEIBHOE YCTPOWCTBO, paboTaroiiee
o nporpamme. THUIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYTIEPKOMITbIOTEPBI. MOOUIIbHBIE YCTPOWCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX Ha3zHaueHue. IIpoueccop.
OnepaTvBHasT W JOJTOBpEMEHHasi MaMsATb. YCTPONCTBA BBOJAa W BBIBOJA.
CeHcopHBIN BBOJ, JAaTYMKHU MOOMJIBHBIX YCTPOMCTB, CpeAcTBa OMOMETPUYECKOU
ayTeHTU(UKALIUU.

Hcropust pa3BUTHS KOMIBIOTEPOB W  MPOrPaMMHOr0  00OecreyeHus.
[Toxonenust koMIbpOTEPOB. COBpPEMEHHBIE TEHACHUUU PA3BUTHS KOMIIBIOTEPOB.
CynepKOMIBIOTEPHI.

[TapannenbHbIE BHIYUCICHUS.

[Tepconanbubiii koMmmbioTep. [Iporeccop U ero XapakTepUCTUKHU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepatuBHass mnaMsaTh. JloJroBpeMeHHass NaMSTh.
VYerpoiictBa BBoia M BbIBOJA. O0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MaMSTh
KOMITbIOTEPA, KECTKUM M TBEPAOTEIbHBIM UCK, TOCTOSIHHASA MaMAITh cMapThoHa)
Y CKOPOCTb JOCTYIIA JUIsl pa3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHuka 0€30MacHOCTH U NMpaBuiia padOThl HA KOMIBIOTEPE.

IIporpamMMbl 1 1aHHBbIE

[IporpamMmMuoe obOecrnieuenue kommbioTepa. llpukiagHoe mporpaMMHoOe
oOecrieueHue. CucremHoe MIPOrpaMMHOE oOecrieueHue. Cucrembl
nporpaMMmupoBanus. [IpaBoBasg oxpaHa mporpaMM M JaHHBIX. becluiaTHble U
ycI0BHO-0OectuiaTHbIe mporpaMmmbl. CBOOOAHOE MporpaMMHOE 0OecTieYeHue.

@aiinel 1 nanku (kataynoru). [IpuHUUNBI MOCTpoeHUs (PalIOBBIX CHUCTEM.
[Tonmnoe ums Qaitna (manku). [lyts k ¢aiiny (mamnke). Paborta ¢ daitnamu u
KaTaJloraMd CpPEJICTBAaMU OIEPAlIMOHHOW CHUCTEMBI: CO3/JaHUE, KOMHPOBAHUE,
nepeMelieHre, NepeuMeHoOBaHUE U yiajaeHue (ailyioB U namnok (Katajaoron). TUIIBI
¢aiinos. CoiictBa (aitioB. XapakTepHble pa3Mmepbl (aiaoB pa3IudHBIX THUIIOB
(cTpaHuLIa TEKCTa, BJIEKTPOHHAsT KHUTa, poTorpadus, 3aIUCh MECHHU, BUACOKIMII,
MOJITHOMETPKHBIA (riibM). ApxuBarusi JaHHBIX. Cmonbp3oBaHWE MPOrpamM-
apxuBaropoB. DaitnoBeiii Menemkep. [louck (aitioB cpeacTBamMu oneparmoHHOM
CUCTEMBI.

KomneroTepHsie BUPYCHl U ApYyrue BPEOOHOCHBIE Mporpammel. [Iporpammel
JUTSI 3aLIUTHI OT BUPYCOB.

KomnbrorepHubie ceTu



OO0benunenne KoMmmbloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna, Beo-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBsie cuctemsl. [louck
uHbOpMallMd TO KIIOYEBBIM CJIOBaM H MO H300pakeHuto. JloCTOBEpPHOCTH
uHdopmaImu, noayueHnoun uz Uurepuera.

CoBpeMeHHBIE CEPBUCH HHTEPHET-KOMMYHUKALIHIA.

CereBoii 3TUKET, 0a30Bble HOPMbI MH(POPMALIMOHHON 3TUKU M TpaBa IMpU
pabote B Untepuere. CtpaTeruu 6e3omnacHoro noejeHus B Miutepuere.

Teopernueckne 0CHOBBI HHPOPMATHKH

HNudopmanus u vHGOpMAHOHHBIE TPOLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATHI COBPEMEHHON HAYKH.

Nudopmarnus kak cBeeHUs, MpeIHa3HAYCHHBIE JIJI1 BOCIIPUATHS YE€JIOBEKOM,
U uHpoOpMaluMs KAk  JaHHbIE, KOTOpble MOryT ObITb  00pabOTaHbI
aBTOMAaTU3UPOBAHHOWU CHCTEMOM.

JIUCKpEeTHOCTh TaHHBIX. BO3MOXHOCTh ONMKMCAHUs HEMPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C TOMOIIBIO TUCKPETHBIX JJAHHBIX.

Nudopmarimonnsie mpolecchl — TMPOIECChl, CBSI3aHHBIE C XPAHEHHEM,
npeoOpa3oBaHUEM U Nepeaadeid JaHHBIX.

IIpencraBiaenue ungopmanuu

CumBon. AndaBur. MomHocTs andaButa. Pa3HOOOpa3ue S3BIKOB U
andasuToB. EcrecTBeHHBbIC U (hOpMaNbHBIC S3BIKU. AJI(PaBUT TEKCTOB HA PYCCKOM
s3pike.  JIBowuHblit  andaButr. KoinyecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KOMOUMHaIui) (UKCUPOBAHHOW JUIMHBI B JBoUYHOM andasute. [IpeoOpazoBanue
ato6oro andasuta K ABOMYHOMY. KonudecTBO pa3iauyHbIX CIOB (PUKCHPOBAHHOU
JUTUHBI B alaBUTE ONPeIeIEHHON MOIITHOCTH.

KoaupoBanue cumBOoIOB OfHOTO andaBUTa C MOMOIINBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoJ10Bas TabiuIla, 1eKOJMPOBaHHE.

JBonunblii kon. I[IpencraBieHre HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOUYHOM ajaBuTe.

Nuadopmarmonneiii  00bEM JaHHBIX. bHUT — MUHUMAaIbHAS CIUMHUIIA
KoJaudecTBa UWHGOpPMAIMU — JBOMYHBIA  paspsan. Egununesl  u3sMmepenus
uHpopMarmoHHoro oobéMa naHHbIX. but, 6aifT, Kunobait, MmeradbaiT, ruradamT.

CkopocTh Tiepefadyd JaHHbIX. EJIWHUIBI CKOPOCTH IMepelayd JaHHBIX.

KomupoBanne TtekctoB. PaBHOMEpHBIM KoA. HepaBHOMEpHBIM KO.I.
KomupoBka ASCII. BocbmuOutHble KOAupoBKH. [loHATHE O KOAMPOBKAX
UNICODE. [exomupoBaHue COOOIIEHUN C HUCIOJIB30BAHUEM PAaBHOMEPHOTO H
HepaBHOMEpPHOTO Kojia. Mudopmarmonusiii 00bEM TEKCTA.

Hckaxxenue nndpopmaliu npu nepeaye.

OO6miee mpexacTaBieHHE O LHU(PPOBOM MPEICTABICHUU ayJIMOBU3YaJbHBIX U
JPYTUX HETIPEPBHIBHBIX JAHHBIX.



KomupoBanue 1Bera. IlBeroBeie momenun. Mogens RGB. I'mybuna
KonupoBaHusl. [lanurpa.

PactpoBoe u BekTopHOE mpencraBieHne n3zodpaxenuit. [Iukcens. Ouenka
UH(OPMAIMOHHOTO 00bEMa rpadMUECKUX JAHHBIX JJIs PACTPOBOTO NU300PAKEHHUS.

Koauposanue 3Byka. PaspsiaHocts 1 yactora 3anucu. KonnyecTBo kaHaioB
3aIlMCH.

OneHka KOJMYECTBEHHBIX MapaMeTpPOB, CBSI3aHHBIX C MPEACTABICHUEM H
XpaHEHHUEM 3BYKOBBIX (pailsioB.

NudopmanuoHHbIE TEXHOJIOTHH

TekcTOBBIC JOKYMEHTBI

TekcToBble JOKYMEHTHI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIla, ab3ail,
CTpPOKa, CJIOBO, CHUMBOJ).

TekcToBbIl TpoliecCOpP — MHCTPYMEHT CO3[laHusA, pEOaKTUPOBAaHUS U
¢dopmaTupoBanusi TekcToB. llpaBuna Habopa TekcTta. PemakTUpoBaHUE TeEKcTa.
CpotictBa cumBojioB. llpudr. Tunst mpudtoB (pydieHble, ¢ 3aceyKkamu,
MoHompuHHbIe). [lomyxupHoe u KypcuBHoe HauepTanue. CBoicTBa ab3alles:
IpaHMIbl, a03alHbIA OTCTYN, MHTEpBaJ, BblpaBHHBaHUE. [lapameTpbl cTpaHULBI.
CruneBoe hopMaTupoBaHUE.

CrpykTtypupoBanue HHQOpMAIMKM C T[OMOIIBIO CIHCKOB M  TaOJMII.
MHoroypoBHeBbI€ criickd. JloOaBiieHne Tabnuil B TEKCTOBBIE JOKYMEHTBHI.

BceraBka m3o0paxkeHuid B TEKCTOBBIE JTOKYMEHTHI. O0TeKkaHne M300pakeHUuin
TEKCTOM. BKIoueHHE B TEKCTOBBIM JOKYMEHT Auarpamm, (popMyi, HyMepaiuu
CTpaHHII, KOJJOHTUTYJIOB, CCBUIOK U JIPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBka nepeHocoB. ['o0coBoi BBOJ TEKCTA.
OnTuueckoe pacno3zHaBaHue TekcTta. KommberoTepHblil nepeBof. Mcnonb3oBaHue
cepBucoB MHTEpHETA 1151 00paOOTKH TEKCTA.

Komnbrorepnasi rpaguka

3HAKOMCTBO C TrpaUyYeCKUMH peJakTopamu. PacTpoBbleé pPHCYHKH.
Hcnonb3oBanue rpaduyecKux MPUMUTHBOB.

Onepanuu perakTupoBaHus rpaduueckiux 00bEKTOB, B TOM YUCIE HU(POBBIX
doTorpaduii: u3MeHeHue pazMepa, 0Ope3Ka, MOBOPOT, OTpakeHue, pabora c
oOnacTsiMu (BblAENIEHUE, KONMUPOBAHUE, 3aJMBKA LIBETOM), KOPPEKIHUs LBETA,
SAPKOCTU U KOHTPACTHOCTH.

Bekropnass rpagpuka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CPEICTBAMHM TEKCTOBOIO IPOLECCOpa WM APYIHMX Iporpamm (IpHIIOKEHHM).
JloGaBrieHe BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJbTUMeIUHHBIC NIPE3eHTALUN

[ToaroroBka MyJnbTUMETUNUHBIX Npe3eHTanuii. Cnaiia. lobaBienue Ha ciaiig
TeKCcTa U n3o00paxxeHuil. PaboTta ¢ HECKOJIBKUMU claiiiamMH.



JloGaBrienne  Ha  claij — ayJAMOBU3yaJIbHBIX  JIaHHBIX.  AHUMAIUS.
['unepcepuiky.

8 KVIACC

TeopeTnueckne 0CHOBBI HH(POPMATHKH

Cucremsl cYUCIEeHUS

Hemno3unnonuble W MO3UIIMOHHBIE CHUCTEMBl  CUHUCIEHHsS. AJsdaBur.
OcHoBanue. Pa3zpépHyTtas gopma 3anucu uncia. [lepeBos B 1ECATUUHYIO CUCTEMY
YUCeJ, 3aMUCAaHHBIX B IPYTUX CUCTEMAaX CUUCIICHUSI.

Pumckas cucrtema cuucieHusl.

JIBonuHas cuctema cuucienus. [lepeBoa menbix uncen B mpeaenax ot 0 no
1024 B nBOWYHYIO cUCTEMY cUHMCIeHUs. BocbMepuyHas cucTeMa CUHUCICHUS.
[lepeBo uKcen U3 BOCBbMEPUYHON CHUCTEMBI B IBOUYHYIO U JAECATUYHYIO CUCTEMBI
u oOparHo. I[llectHammarepuunas cuctema cuucieHusa. llepeBox uwcen wu3
IIECTHAIIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYI0 U JICCATUYHYIO
CUCTEMBI U 00pATHO.

ApudmMeTnueckre onepainnuy B JBOMYHON CUCTEME CUUCIICHUS.

JJIeMeHThI MATEMATHYECKOM JTOTUKH

Jlornueckue  BbICKa3biBaHWA. JIorMdyeckue 3HA4YE€HUs  BBICKA3bIBAHUU.
DneMeHTapHble U COCTaBHBIE BBICKA3bIBaHUS. JIOrMYecKHe OIepaluu: «um»
(KOHBIOHKILIMS, JIOTHYECKOE YMHOXKEHHE), «WIN» (IU3BIOHKIUS, JIOTUYECKOE
CIIOXKEHUE), «He» (Jlornueckoe orpunianue). [Ipuopurer IOrmueckux ormeparnuu.
OmnpejiesieHne UCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUCHUS
MCTUHHOCTH BXOJSIIMX B HETO JJIEMEHTApHBIX BbICKa3blBaHUMU. Jlormdeckue
BbIpakeHUs. [lpaBuna 3amucu joruyeckux BelpaxkeHuid. IlocTpoenue TadHIL
VMCTUHHOCTH JIOTUYECKHUX BBIPAXKEHUM.

Jlornueckue 351€MEeHThI. 3HAKOMCTBO C JJOTUYECKUMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPaAMMHPOBAHHUE

HNcnosHuTe 1M M QJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIUN

[Tonatue anroputrma. HcnogHUTENH aIrOPUTMOB. AJNTOPUTM Kak IUJIaH
yIpaBJICHUS UCIIOJIHUTEIEM.

CgoiictBa anroputma. CriocoObl 3amucu anroputMa (CIOBECHBIH, B BHIIC
OJIOK-CXEeMBI, TPOrpamMma).

AnroputMudeckre KOHCTpyKUMH. KoHCTpykuus «cnepoBaHuey». JIMHEHHbIN
anroput™.  OrpaHUYEHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MO>KHOCTH
NPEeAyCMOTPETh 3aBUCUMOCTh IMOCIEI0BATEIbHOCTA BBHITIOJHSIEMBIX JEUCTBUN OT
HCXOJIHBIX JaHHBIX.



KoHcTpykius «BeTBieHUE»: TOJHASA W HemnoiHas (opMmbl. BeimonHeHue u
HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTH W JIOKHOCThH BBICKa3biBaHUs). [IpocTeie u
COCTaBHBIE yCJIOBHUSI.

KoHCTpyKIusi «MOBTOPEHUS»: HUKIBI C 3aJlaHHBIM YHUCJIOM IOBTOPEHHUM, C
YCJIOBUEM BBITIOJHEHHUS], C IEPEMEHHOMN IIUKIIA.

PazpabGoTtka nnst GopmMaibHOrO HMCIOJHUTENS aJrOPUTMA, MPUBOMISAIIETO K
TpeOyeMoMy pe3ysbTaTy MpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paborka
HECJIO)KHBIX ~QJITOPUTMOB C UCIOJb30BAaHUEM IIMKIOB U BETBICHUM JIs
ynpasieHusi (HopManbHBIMA HUCIOJHUTENSIMUA, TakuMu Kak PobOort, Uepemamika,
UepTtéxHUK. BBIIOTHEHWE  QITOPUTMOB BPYYHYHO M Ha  KOMIIBIOTEpE.
CuHTaKcU4ecKue u Jorudyeckue omuoku. OTKasbl.

S3bIK mporpaMMupoOBaHus

Azpik mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IIkoJbHbIA
Anroputmudeckuii A3bIK).

CuctemMa mnporpaMMHUpOBaHUS: PEOAKTOP TEKCTa MPOrpamM, TPAHCIATOP,
OTJIaTYUK.

[lepemennas: Tun, ums, 3HaueHue. Llenble, BelleCTBEHHbIE U CUMBOJIbHBIC
NIepeMEHHBIE.

Oneparop mnpucBauBaHusl. ApuU(PMETHUUECKHUE BBIPAXKEHUS U TOPSAIOK UX
BbluncieHud. Onepanuu ¢ LEJbIMA YUCIaMU: LEJTOYUCICHHOE JIeJIEHHE, OCTAaTOK
OT JIETICHUS.

Bernenus. CocTaBHble YCIOBHUS (3alUCh JIOTUYECKUX BBIPAKEHUNW Ha
M3y4yaeMOM SI3bIKe MporpaMMupoBaHus). HaxoxkaeHne MUHMMyMa U MaKCUMyMa
U3 JIBYX, TPEX M YeThIpEX uucen. PelieHne KBaJpaTHOrO ypaBHEHMS, UMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JuanoroBasi oOTJajJika WPOrpaMM: IIOIIATOBOE BBIMIOJIHEHHE, MPOCMOTP
3HAYCHUH BEJIWYWH, OTJIAJIOYHBIN BBIBOJ], BELIOOP TOUKH OCTAaHOBA.

Huxn c ycnoBueM. Anroput™m EBKiIMAa a8 HAXOXIEHUS HAUOOJIBILETO
OOIIeTro JeIUTeNs JABYX HATypalbHBIX umcesl. Pa30oueHue 3ammcu HaTypajabHOTO
yycia B MO3UIIMOHHOM CHUCTEME C OCHOBAaHHWEM, MEHbBIIMM WK paBHbIM 10, Ha
OTJIeJIbHBIC LIU(PBHI.

[ukn ¢ nepeMeHHOH. AJTOPUTMBI MPOBEPKH JEIMMOCTA OFHOTO LEJIOro
qycia Ha APyroe, MpOBEPKU HATYyPAJIbHOTO YKCIIA HA MPOCTOTY.

OG6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) NEPEMEHHBIC.
[TocumBonbHast oOpaboTka cTpok. [lomcu€T 4YacTOThl MOSABICHHS CHMBOJIA B
ctpoke. Berpoennbie GyHKIMU 17151 00pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB



OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB paOOThl alropuT™Ma IpU JTaHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, OINPEACICHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
IIPUBOJAIINX K JTaHHOMY PE3YJIbTaTy.

9 KIIACC

Hudgposasi rpaMOTHOCTH

I'modanbHas cerb UHTEpHET M cTpaTernu 0e30MacCHOrO NMOBeACHUs B Heil

['mobanbHas cete MuTepHer. [P-anpeca y3noB. CeTeBoe XpaHEHHE AaHHBIX.
MeToap1 MHANBUAYATBHOTO U KOJIJIEKTUBHOTO pa3MEIEHUsI HOBOM HH(OpPMAIIH B
Wurtepuere. bonbmue 1naHHble (MHTEpHET-IAHHBIE, B YAaCTHOCTH JIaHHBIE
COITMAJIbHBIX CETEH).

[Tonsitne 060 wHMOpPMAITMOHHONW OE30MAaCHOCTH. YTPO3bl WH(OPMAITMOHHON
0e30macHOCTH NpU paboTe B IIOOATBHON CETH U METOAbl MPOTHUBOJACHCTBUS UM.
[TpaBuna Oe3zonacHOW ayTeHTH(QHUKAUMU. 3aluTa JUYHOM HHPOpManuu B
HNurepuere. besomnacHeie cTpareruu noseneHus B Murepnere. Ilpenynpexnenue
BOBJICUECHHS] B JIECTPYKTUBHBIE M KpUMHHAJIbHbIE (DOPMBI CETEBOW aKTUBHOCTHU
(xubepOyuHT, GUITUHT U ApyTHE HOPMBI).

Pa6ora B uHpOpPMALIMOHHOM IIPOCTPAHCTBE

Buns! nesarensHocTH B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKALMOHHBIC
CepBHUCHI (MOYTOBas Ciyk0a, BHUAECO-KOH(EPEHU-CBA3b U JPYTUE), CIPABOUYHbIC
CIIykObl (KapThl, pAacOHCaHUS M JIPyTu€), TIOUCKOBBIE CIIYXKOBbI, CITyXObI
OOHOBJIEHUS TPOTPAaMMHOTO oOecriedeHus: W Japyrue ciaykO0el. CepBHUCHI
roCy/lapCTBeHHbIX yciyr. OOnauHbple XpaHuiuila JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (oHsaitH-oduckl). [IporpaMmmuoe obecrnieueHue kak BeO-
CEpBUC: OHJIAHOBBIE TEKCTOBBIE M IpaUUeCcKUe PEeNaKTOphl, CPeabl pa3padOTKu
IIPOrPaMM.

Teopernyeckne 0CHOBbI HH(POPMATHKH

MopeaupoBaHue Kak MeTO IO3HAHUS

Monens. 3agauu, periaeMble ¢ MOMOIIBI0 MojaenupoBanus. Knaccuduxauu
Mozened.  MarepuanbHble  (HaTypHble) UM UHGOPMAIMOHHBIE  MOJEIIH.
HenpeppiBHBIE M auckpeTHble Moaenu. MmurannoHHele wmoxaenu. Hrpossie
monenu. OneHka aJeKBaTHOCTH MOJENIU MOJCIUPYEeMOMY OOBEKTYy U IIeNIsM
MOJIETTUPOBAHUS.

Tabnuunbie Mozenu. Tabauna Kak NpeACcTaBICHUE OTHOIIECHUS.

ba3sl manHbiX. OTOOp B TabiuIE CTPOK, YIOBJIETBOPSAIOIIUX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmuna, pedpo, nyTb. OpueHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpader. Jlnuna (Bec) pebpa. BecoBas marpuma rpada. [nuna mytH Mexmy
BepiminHamu rpaga. Ilouck ontumanbHoro mytu B rpade. HauanpHas BepiimHa



(MCTOYHUK) U KOHEYHAasi BepIIrHa (CTOK) B OPUEHTHUPOBaHHOM Ipade. Briuncinenue
KOJIMYECTBA MyTEl B HAIIPABJIECHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, Bepmmna (y3enm), JucT, pebpo (myra) aepea. Bricora
nepesa. [lognepeBo. Ilpumepsl ncnonbs3oBanus aepeBbeB. llepebop BapuaHTOB C
MOMOILBIO JIEPEBA.

[lTonaTne MaremMaTH4YeCKOW MOJENU. 3aJadyd, pelIaeMble C MOMOIIbIO
MaTeMaTU4eCKOro (KOMIBIOTEPHOT0) MoAeNupoBaHus. OTINYMEe MaTEMaTUYECKOU
MOJINIA OT HATypHOW MOJIETM U OT CIOBECHOTO (JIUTEPaTypHOr0) OINHUCAHUS
0O0BEKTA.

Dtamnbl KOMIBIOTEPHOIO MOJEIMPOBAHMS: MOCTAHOBKA 3a/1ayd, MOCTPOEHUE
MaTEeMaTUYECKOM MOJIENH, MPOrpaMMHasl pean3anusi, TECTUPOBAHNUE, IPOBEICHNE
KOMITBIOTEPHOI'O 3KCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTaTOB, YTOUHEHNE MOJCIIH.

AJITOPUTMBI ¥ NPOrpaMMHMPOBAHHE

Pa3pa0oTka aJropuTrmMoB U NporpaMm

Paz6uenue 3amaun Ha noazanaun. CocTaBieHUE aJTOPUTMOB U MPOTPaMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, LMKIOB M BCIOMOTATENIbHBIX AJITOPUTMOB IS
YOPABJICHUS UCTIONHUTENEM P0OOOT Wi ApyruMu HMCHOTHUTENSIMH, TAaKUMH Kak
Yepenamka, YepTEXHUK U JPYTUMHU.

Tabnuunsie BenmuuuHbl (MaccuBbl). OnHoMepHbIe MaccuBbl. COCTaBICHHUE U
OTJIaJIKa IPOrPaMM, PEATU3YIOIINX TUIIOBBIE aITOPUTMbI 00PAOOTKH OJHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJIHOM W3 SI3bIKOB mnporpammupoBanusi (Python, C++,
[Tackansb, Java, C#, llIkonbHbIN AITOpUTMHUYECKUN S3BIK): 3aMI0JTHEHUE YUCIOBOTO
MacCHBa CIIy4allHBIMH YUCJIAMH, B COOTBETCTBHH C (pOpMyIiol wuiu myTéM BBOAA
YUCEJI, HAXOKJAECHUE CYMMBI 3JEMEHTOB MAacCUBa, JMHEHHBIM ITOUCK 3aJaHHOTO
3HAQYEHUSI B MACCUBE, MOACYET DIIEMEHTOB MAaCCHBA, YJIOBJIETBOPSIOLIUX
3aJJTaHHOMY YCJIOBHUIO, HaXOXXJIE€HHUE MUHUMAJIBHOTO (MaKCHUMAaJIbHOI'O) 3JIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

OOpaboTka MOTOKA JaHHBIX: BBIUMCICHHE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAIBHOTO W MAaKCHUMAaJbHOTO 3HAYCHHUS DSJIEMEHTOB
MOCJIEA0BATENBHOCTH, YIOBIETBOPAOIINX 33 JaHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. ObpartHas cBsa3b. [lonydyeHne curHanioB oT HU(POBBIX
JATYUKOB (KacaHusi, pacCTOSIHUS, CBeTa, 3BykKa U Japyroro). Ilpumepsl
WCIIOJIb30BAHUSI  MPUHIMIIA OOpaTHOM CBA3M B  CHUCTEMax  yIPABICHUS
TEXHUYECKUMU YCTPOMCTBAMU C TIOMOIIBIO JATYUKOB, B TOM YHCIE B
pPOOOTOTEXHHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABICHUS JBUKEHUEM B
TPAHCIOPTHOM CHUCTEME, CBAapOYHas JIMHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE



yIpaBJIeHHE OTOIUICHHEM JOMa, aBTOHOMHAs CHCTeMa YNPaBJIEHUS TPAHCIIOPTHBIM
CPEIICTBOM U APYTHE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJIOTHH

JJIeKTPOHHBIE TA0JIUIIbI

[TonsiTrie 06 >MEKTPOHHBIX TabMUIaX. THUIBI TAaHHBIX B YEHKaX 3JIEKTPOHHOM
tabmuipl. PemaktupoBanne u ¢GopmarupoBaHue Tadnui. BcTpoeHHbie (yHKIMH
JUIs TIOMCKAa MaKCHUMyMa, MHUHMMYMa, CYMMbl M CpPEJHEro apu(h)MeTuyeckoro.
CopTHpoBKa JaHHBIX B BBbIJEJICHHOM Juamnazone. I[locTpoenue auarpamm
(rucrorpamMma, Kpyrosas JuarpaMma, ToueyHas auarpamma). BwiOop Tuna
JarpammBl.

[Ipeo6pazoBanue Gopmyn npu kKonupoBanuu. OTHOCHUTENIbHAsS, aOCOTIOTHAS
U CMEILIaHHas ajipecarysl.

VYcaoBHBIE BBIYUCIEHUS B 3JEKTPOHHBIX Tabiuuax. CyMMHpoOBaHUE U
NOJCYET 3HAYEHMH, OTBEYAIOLIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIIMX
HaOOPOB JaHHBIX. YHCIEHHOE MOJIETMPOBAHHUE B 3JICKTPOHHBIX TaOIHUIIAX.

NudopmanuoHHbIe TEXHOJOTMH B COBPEMEHHOM 0011IeCTBE

Ponb nHGOpMaIIMOHHBIX TEXHOJIIOTUN B Pa3BUTUU SKOHOMUKU MHUpa, CTPaHBbI,
pervoHa. OTKpbITbIe 00pa30BaTEbHBIE PECYPCHI.

[Ipodeccun, cBa3anHbie ¢ HHPOPMATUKON U UHPOPMALIMOHHBIMU TEXHOJIOTHSMHU:
BeO-AM3aiiHEp, MPOTPAMMHUCT, Pa3pabOTYMK  MOOWIBHBIX  MPUIIOKCHHM,
TECTUPOBIIMK, apXUTEKTOP MPOrpPaMMHOTO OOecrneueHus, CIEeUUaIUCT IO
aHaJIM3y JaHHBIX, CACTEMHBII aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMDBI 110
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

N3yuenne wuHbOpMaTUKU Ha YpPOBHE OCHOBHOrO 0O0IIEro oOpa3zoBaHUs
HaIpaBJICHO Ha JOCTIIKEHHWE OOYYaIOIUMHUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOEHUS COJIEpKaHUS YUEOHOTO IIpeMeETa.
JIMUHOCTHBLIE PE3YJIbTATDBI

JIMdHOCTHBIE pe3yJbTaThl HMMEIOT HANpPABJICHHOCTh Ha pEIICHHWE 3aaad
BOCIIUTAHUS, PA3BUTUS U COLMAIM3AIMHN OOYyYaIOUUXCs CpPEACTBAMHU YYEOHOTO
npeaMera.

B pesynpraTe wn3ydeHus WHPOPMATHUKM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHUPOBAHBI CIEAYIOIINE JIMYHOCTHbBIC
pE3yNIbTaThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOE OTHOIIIEHHE K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJICJIMI0, IOHUMAaHUE 3HAYCHHs] MH(POPMATHKU KaK HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, BJIaJCHUE JOCTOBEpHOU HHPOpMAIME O MepeoBbIX
MHUPOBBIX W OTEUYECTBEHHBIX JIOCTHKCHHUSX B o0Omacth WHPOPMATHKU U
WH()OPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
udpoBoi TpaHchopmauu COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OpHCHTAIUS Ha MOPAJIbHBIE IIEHHOCTH U HOPMBI B CUTYaIlUsIX HPAaBCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKHU, a TAKXKE MOBEJICHHUE
Y TIOCTYTIKHU JAPYTHUX JIFOJICH C MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEACTBUN TOCTYIKOB, AaKTUBHOE HENPUITHE AaCOLUAIBHBIX
MIOCTYIIKOB, B TOM 4HcCIie B IHTepHeTE;

3) rpa:kIaHCKOr0 BOCIIMTAHUSA:

MPEICTAaBICHUE O COLMAIBHBIX HOPMax W TMPaBHIIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUIGKTUBE, B TOM 4YHCJIE€ B COLMAJIBHBIX COOOIIECTBAX,
coOtoicHue TpaBWJ 0E€30MacHOCTH, B TOM YHCJIE HABBIKOB O€30IMacHOro
NOBEJACHUS B MHTEPHET-CPEe, TOTOBHOCTh K Pa3HOOOPa3HOM COBMECTHOM
JESTETPHOCTH TIPU BBITIOJIHEHUH YYEOHBIX, MO3HABATEIBHBIX 3a/lady, CO3JIaHHU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHMMAHHUIO W B3aMMOIIOMOIIHM B
npoliecce 3ToN y4eOHOU eSITeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJICHUE U
MOCTYIIKM CBOWUX TOBApHUIICH C TO3WIIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTel HAYYHOI 0 IO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUECKUX MpPECTaBICHU 00 MHPpOpMAIIUH,
WHOOPMAIIMOHHBIX  Tpolieccax W MHGOPMAIIMOHHBIX  TEXHOJOTHSX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH MU OOIIECTBEHHOMU
MPAKTUKUA U COCTABJIAIONIUX OAa30BYI0 OCHOBY JIJIsl IOHUMAaHUs CYIIHOCTU HAy4YHOU
KapTUHBI MUPA;

UHTEpPEC K OOYYEHHMI0O M TO3HAHUIO, JIO003HATEIBbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K C€aMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U
YPOBHsI 00yUY€HHUS B JIaJbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMU HCCJIEJOBATEIbCKOM JIE€ATEIbHOCTH,
YCTAaHOBKAa HA OCMBICJIEHUE OIbITa, HAOIIOJIEHUN, TOCTYIKOB U CTPEMIICHHE
COBEPIICHCTBOBATh MYTH JOCTWXKEHHUS WHIAUBUIYAJTbHOTO U KOJJIEKTUBHOIO
OJlaronoayuus;

c(hOpMUPOBAHHOCTh HH(POPMAIIMOHHON KYJIbTYpbl, B TOM YHCJIE HABHIKOB
CaMOCTOATENBHON padOThl C y4EOHBIMHU TEKCTaMM, CIPABOYHOW JIUTEPATYPO,
pa3zHOOOpa3HBIMU CpeACTBaMH WH(DOPMAIIMOHHBIX TEXHOJIOTHUM, a TakXKe YMEHUS
CaMOCTOATEJILHO ONPEIENIATh UEIN CBOEr0 00y4YeHUs, CTaBUTh U (POPMYJIHPOBATH
Juisi ce0si HOBBIE 3a/layM B y4€Oe W MO3HABATEIHHOM JESTEIHHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOECH MMO3HABATEIILHON JESTEIHHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIH 00pa3 >KW3HU, B TOM YHCIE W 3a CUET
OCBOGHMSI W COONIOACHUS TpeOOBaHWII Oe30MacHO JKCIUTyaTalliu CpEeACTB
MH(OPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

6) TPy10BOI0 BOCIIUTAHMS:

UHTEpeC K MpaKTUYEeCKOMYy H3yueHHio mnpodeccuit u Tpyaa B cdepax
npo¢ecCuoHaIbHON NEeATENbHOCTH, CBSI3aHHBIX c nH()OPMATUKOH,
MPOrpaMMHUPOBAHHEM W HH(GOPMAIMOHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha
JOCTIKEHUSIX HAyKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIA BBIOOP U  TOCTPOGHUE HWHIAUBUIYAJTLHOW  TPACKTOPUH
o0Opa3oBaHUs M JKU3HCHHBIX IIJJAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEM;

7) 3K0JIOrHYEeCKOro BOCIIMTAHUSA:

OCO3HaHWE TrI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTel HX
pelieHusi, B TOM 4YHCIEe C Y4€TOM BO3MOXKHOCTEH MHPOPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanum odyyarouierocsi K U3MEHAKIIUMCH YCJIOBHUIM COIHAIbHOM
U IPUPOJIHOH CpPe/bl:

OCBOCHHE OOYYaIOIIMMHUCS COIMAIBHOTO OIBITa, OCHOBHBIX COILMAJIBHBIX
poJiel, COOTBETCTBYIOIIMX BEAYILIEH AESITEIbHOCTH BO3pacTa, HOPM M MpaBUI
OOIIIECTBEHHOTO MOBEICHNUs, (POPM COIMATIBHOM JKU3HH B TPYIIAX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOLIUX B BUPTYaJbHOM IPOCTPAHCTBE.



METAIIPEJMETHBIE PE3YJIBTATDHI

MertanpeameTHble pe3ylbTaThl OCBOCHHUS MPOrpaMMbl O HHPOPMATHKE
OTPaXalOT  OBJIQJCHHE  YHHUBEPCAIbHBIMH  y4€OHBIMH  JCUCTBUAMU  —
II03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble 1ornyeckue 1eiicTBHU:

YMEHUE ONpEeNeNsATh TMOHATHSA, CO3/1aBaTh OOOOIIEHUS, YCTaHABIWBATH
aHaJIOTUM, KJIAacCU(UIMPOBATh, CAMOCTOSITENIBHO BBIOMpaTh OCHOBaHUS U
KpUTEpUU ISl KiIacCU(UKAIIUU, YCTAHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBSI3H,
CTPOUTH JIOTUYECKHE PACCYXKJCHHUS, JeJlaTh YMO3aKIOUeHUS! (UHIYyKTUBHBIE,
JI€TYKTUBHBIE U IO AHAJIOTUH) U BBIBOJIbI;

yMEHHUE CO3/1aBaTh, NMPUMEHSATh U TPEoOpa3oBbIBATh 3HAKM U CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl peIIeHUs YUEOHBIX U MMO3HABATENIbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpPaTh CIOCO0 perieHus y4eOHOM 3ajauu (CpaBHUBATH
HECKOJIbKO BApHWAHTOB pEIICHHsI, BBHIOMPATh HanOoJiee MOIXOIANUNA C yIETOM
CaMOCTOSITEJIbHO BBIJCJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBaTe/bCKue 1eHCTBUS:

dbopMyIMpoBaTh BOMPOCHl, (DUKCUPYIOMIME pPa3pbiB MEXIY PEATbHBIM MU
YKEJaTEIbHBIM COCTOSIHUEM CUTYyalluu, 00bEKTa, U CAMOCTOATEIIbHO YCTAaHABINBATh
HMCKOMOE U JIAaHHOE;

OIICHUBATh Ha MMPUMEHUMOCTh M JJOCTOBEPHOCTH MH(POPMAIINIO, TTOTYICHHYIO
B XOJI€ UCCJIEIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajdbHEWIlIee pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJICICTBUSI B AHAJIOTUYHBIX WM CXOJHBIX CUTyallUsIX, a TaKKE€ BbIABUTATh
MIPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTAX.

Pa6ora ¢ undgopmanueii:

BBISIBIISITh JIeUUIUT WH(OpMAIUMU, JaHHBIX, HEOOXOIUMBIX ISl pPEelICHUs
MOCTaBJICHHOW 3a/1a4u;

MPUMEHSITh PA3JIUYHBIE METOJIbl, HHCTPYMEHTHI M 3alpoChl MPU TMOUCKE U
orOope wWH(pOpMAIMK WM JAaHHBIX W3 HMCTOYHUKOB C YUYETOM TPEII0KESHHOMN
y4eOHOM 3a71a4M 1 33JaHHBIX KPUTEPUEB;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETHPOBATH
WH(pOpMAIINIO PA3IMYHBIX BUIOB U (DOPM MPECTABIICHHUS;

CaMOCTOSITENIbHO  BBIOMpaTh  OoNTUMaJbHYIO  GoOpMy  TpeACTaBICHUS
uHpoOpMalMu U WJUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIOKHBIMU CXEMaMH,
TuarpaMMaMu, HHOU Tpadukoil 1 nX KOMOWHAIIUSAMY,

OIICHUBATh HAAEKHOCTh HMHPOPMAIMKM 10 KPUTEPUAM, MPEATIOKEHHBIM
yUHUTENEeM WIN CPOPMYITHUPOBAHHBIM CaAMOCTOATENBHO;



C—)(i)(l)CKTI/IBHO 3alIOMHWHATb U CUCTCMATU3UPOBATh I/IH(I)OpMaIII/I}O.

KoMMyHHKATHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiicTBUS

OO0wmenue:

COTIOCTAaBIIATh CBOM CYXICHUS C CYXJICHUSIMH JAPYTUX YYACTHUKOB JUANIOTra,
OoOHapy’>KHUBaTh Pa3JIMUNE U CXOJCTBO MO3UITUH;

myOJUYHO TIPEICTABIIATh PE3YJIBTATHl BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOATENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajaad
MPE3EHTAllMd U OCOOECHHOCTEW ayJUTOPUU U B COOTBETCTBHUU C HUM COCTaBIATH
YCTHBIC U TMCbMEHHBIC TEKCTHI C HCTIOIb30BAHIEM HILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas J1eSITEJILHOCTD (COTPYIHUYECTBO):

MOHUMATh M HCIIOJIH30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITBLHON
paboThl TIPH PEUIEHWHW KOHKPETHOW MpOOJEMbl, B TOM YHCJIE TPH CO3JaHHUH
UH(OPMAITMOHHOTO MPOIYKTA;

NPUHUMATh 11€Jb COBMECTHOM WH(GOPMAIIMOHHON NEATeNbHOCTH MO cOopy,
oOpaboTke, mepenade, QopMmanmu3auuu UHPOPMAIUU, KOJUICKTUBHO CTPOHUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PaCIpPEeAesIATh POJIU, JOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U PE3YIhTAT COBMECTHON PabOTHI;

BBHITIOJIHATH CBOIO 4YacTh paboThl ¢ uHpopManuend uin UHGOPMAIMOHHBIM
MPOJIYKTOM, JOCTUTasi KA4eCTBEHHOTO pe3ysibTaTa MO CBOEMY HANpPABJICHHUIO U
KOOPJIMHUPYSI CBOM JICHCTBHSI C IPYTUMHU WICHAMH KOMaH/IbI;

OIICHMBATh Kau4eCTBO CBOETO BKJIajJa B 00NN HHPOPMAITMOHHBIN MPOAYKT 11O
KPUTEPHSIM, CaMOCTOSATEITLHO chopMyITUPOBAHHBIM YYaCTHHUKAMU
B3aHMO/ICHCTBUS;

CpaBHUBATh PE3yJbTAaThl C HMCXOJHOM 3aJadeil W BKJIAJ KaXJAOro YJeHa
KOMaHJIbl B JIOCTMDKEHHE pE3yJIbTaTOB, pa3lesiTh c(epy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHHUIO OTUETA TIEPET TPYIIITOH.

PeryiisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE IelCTBHS

Camoopranusanus:

BBISIBIISITh B JKU3HEHHBIX M YYEOHBIX CHUTyaIUsX MpoOJeMbl, TpeOyromuue
pelieHus;

OpPUEHTUPOBAThCA B PA3IUYHBIX MOAXOAAX K MPUHATHIO PELICHUM
(MHAMBUIyATbHOE IPUHSATHE PELICHUM, MPUHITHE PEIICHUN B TPYIINeE);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pEIICHUsS 3ajauu (WJIM €ro 4acTh),
BEIOMPATH CIIOCOO pereHus: y4eOHOU 3amadyn ¢ Y4ETOM MMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh MpeajaraeMbie BapHAHTHI
pElICHUN;



COCTaBJIATh IUIAH JACHCTBUM (TUIAaH peain3allui HAMEUYEHHOT'O aJlrOpUTMa
pelieHrs), KOPPEKTUPOBAaTh MPEIJIOKEHHBIA alTOPUTM C YUYETOM MOTYUYCHHS
HOBBIX 3HaHHUH 00 H3yyaeMoM OOBEKTE;

Jenath BBIOOP B YCIOBUAX MPOTHBOPEYMBON uWHGOpMaMu U Opath
OTBETCTBEHHOCTbH 3a PEILICHHUE.

CamoxkoHTpOJIb (peduexkcusi):

BJIQJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIIUM U pedIiekcun;

JaBaTh OLICHKY CUTYallUM U MpejiaraTh MiaH €€ U3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
npu  pelieHur y4eOHOW 3amauu, aJanTUPOBATh pENICHHE K MEHSIOIIUMCS
00CTOSITEIHCTBAM;

OOBSICHSATH  MPUYMHBI  JOCTHOKEHUS  (HEIOCTHIXKEHHUs)  pPe3yJIbTaToB
MH(POPMAILIMOHHON JEATeNHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OUIEAIICH CUTyaIUU;

BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIECHHBIX OIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTaTa L[EJU U YCIOBUSIM.

IMOUMOHAIbHBIH HHTEJUIEKT:

CTaBUTh CeOS1 HA MECTO APYroro 4eJoBeKa, MOHUMATh MOTUBBI U1 HAMEPEHUS
JIPyTOro.

IIpunsiTHe ceds U APyrux:

0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT JIaXK€ B YCIOBHUAX
OTKPBITOTO JOCTYyTA K JTIOOBIM 00bEMaM HHGOPMATIHH.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 7 kjaacce y oOydaromerocs OyayT CHOPMHUPOBAHBI
CJIETyIOLIUE YMEHHUS:

HNOSICHATh ~ HAa  IpUMEpax  CMBICI  HOHATUH  «UH(pOpMaLUL»,
«MH(QOPMALIMOHHBIN  Tpouecc»,  «oO0paboTka  MHPOPMALMHM»,  «XPAaHEHHUE
uHbOpMaIny, «epenada nHHOPMAII;

KOAMpPOBaTh M JIEKOAUPOBATH COOOILIEHUS 1O 3aJaHHBIM IpaBUIIaM,
JEMOHCTPUPOBATH TOHMMAHUE OCHOBHBIX MPUHIUIIOB KOAUPOBAHMS MHPOpPMALIUU
Pa3IMYHOM NPUPOJIBI (TEKCTOBOM, TpadpuecKoid, ayano);

CpaBHMBATh MJIMHBI COOOINEHWH, 3aMMCaHHBIX B pa3jHMYHBIX al(aBHUTax,
ONEpPUPOBATh EIWHUIIAMHU H3MEpPEeHHsS HH(OPMAIMOHHOTO 00BEMAa M CKOpPOCTU
nepenavn JaHHbIX;

OLICHWBATh W CpPAaBHHUBATh pa3Mephbl TEKCTOBBIX, I'paUUYEeCKUX, 3BYKOBBIX
¢aiinoB 1 BUaCO(anIoB;



OPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHUsS] U Mepeaadu
uH(pOpMaIKi, CPABHUBATh UX KOJUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICISITh OCHOBHBIE ATalbl B UCTOPUHM U MOHUMATh TEHAECHLUHU Pa3BUTHUS
KOMITBIOTEPOB U MPOTPaAaMMHOTO 00€CIIeUeHUs;

10JIy4aTh ¥ UCIOJIb30BaTh MH(POPMALIMIO O XapaKTEPUCTHUKAX MEPCOHATBLHOTO
KOMITBIOTEPA M €ro OCHOBHBIX 3JIEMEHTax (MpOLEccop, ONEpaTHBHAs MaMATh,
JOJITOBPEMEHHAs IaMsATh, YCTPOICTBA BBOJA-BBIBO/IA);

COOTHOCUTBh XAapaKTEPUCTHKU KOMIIBIOTEPA C 3aJladaMM, PEIIaeMbIMH C €ro
MOMOMUIBIO;

OpUEHTHUPOBATbCA B HEPAPXUUYECKOW CTPYKType (HaiJloBOl  CHCTEMBI
(3amuceIBaTh ToOJHOEe WM (aiima (katanora), myTh K (aitmy (karamory) 1o
UMEIoLIeMYCsl OnUcaHHio (paiIoBON CTPYKTYpbl HEKOTOPOro HMH(OPMAIMOHHOTO
HOCHTEJIA);

pabotate ¢ (ailoBOM CcHCTEMON TMEPCOHATLHOIO KOMIIBIOTEpA €
UCTIOJb30BaHUEM Tpaduieckoro nuTepdeiica, a UMEHHO: CO37aBaTh, KOMUPOBATb,
nepeMeniaTb, NepeuMEHOBBIBATh, YAAIATh U ApXUBUPOBATh (Daljbl M KaTaJlOIH,
UCIOJIb30BaTh aHTUBUPYCHYIO IIPOTPAMMY;

IPEICTaBIIATh PE3YJIbTATHI CBOCH AEATENHHOCTU B BUAE CTPYKTYPHUPOBAHHBIX
WTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3CHTALIUI;

uckate uHopmanuio B laTepHeTe (B TOM UuCIIe, MO KIIOYEBBIM CIIOBaM, MO
U300pakeHMI0), KPUTUUECKU OTHOCUTHCS K HalIeHHON MH(}oOpmanuu, oco3HaBas
OMAaCHOCTh JUIsl JIMYHOCTM M  OOILIECTBAa PacHpOCTPAHEHUS BPEAOHOCHOM
uH(pOpMaIK, B TOM YUCIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaAKTEPA;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIHI;

coOmonath TpeOoBaHUS OE30MAaCHOM 3KCIUTyaTallud TEXHUYECKUX CPEACTB
UHPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTUHM, cOOJII0AaTh CETEeBOU
ATUKET, 0a30Bble HOPMbI HMH()OPMAIMOHHOM HSTUKM W TMpaBa Mpu padore ¢
NPWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTEruu NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKA HETaTUBHOIO BIMSHUS  CPENCTB
UHPOPMALIMOHHBIX UM KOMMYHUKAIlMOHHBIX  TEXHOJOTMH Ha  3/10pOBbE
M0JIb30BATENSL.

K koniy oOyuenus B 8 kjacce y oOyuaromierocsi 0yayT choOpMHpPOBaHbI
CIIEAYIOIINE YMEHUS:

NOSICHATh ~HAa  TpUMEpax  pasiuuds  MEXKIy  IMO3MIHUOHHBIMA U
HETO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;



3alMChiBaTh M CpaBHUBATH Iienble uyucia or 0 go 1024 B pa3nuyHbIX
MO3UIITMOHHBIX CHCTEMaX CUYMCICHUS (C OCHOBaHMSIMU 2, 8, 16), BBHINIOJIHATH
apupMETHICCKHEC OTICPAINH HAJl HUMU;

pacKpbIBaTh CMBICT MOHSITUN «BBICKA3BIBAHUEY, <JIOTUYECKAS OMEPALIHS,
«JIOTHYECKOE BBIPAKCHUEY;

3allChIBAaTh JIOTUYECKUE BBIPAKEHUS C HCIOJb30BAHUEM JU3BIOHKIINH,
KOHBIOHKIIUM W OTPHUIAHUSI, ONPENENATh UCTUHHOCTH JIOTUYECKUX BBIPAKECHUI,
€CJIM M3BECTHBI 3HAYCHMS] UCTUHHOCTU BXOJSIIIUX B HErO0 MEPEMEHHBIX, CTPOUTH
TaOIUIBl ICTUHHOCTH JJISl JIOTHYECKUX BBIPAKCHHIA;

pPacCKpbIBaTh CMBICI MOHATHUN «UCIIOJHUTENbY, «AJITOPUTMY, «IIPOTPaMMay,
MTOHUMAsI Pa3HHILy MEKIY YHOTpeOJSHHEM dTHX TEPMHUHOB B OOBIJIEHHON pEUd U B
nH(popmaTuke;

OTNUCHIBATh AJTOPUTM PEIICHUS 3aJ]aud Pa3IMYHBIMU CIOCO0aMH, B TOM
YHCIIC B BUJIC OJIOK-CXCEMBEI,

COCTaBJIIAATh, BHITIOJIHATh BPYUHYIO U HA KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMbI
C HCHOJIb30BaHUEM BETBJICHUNH M IMKIOB I YNPABICHUS HWCIOJIHUTEISIMH,
takuMu kak Pobot, Uepenaiika, UepTExXHUK;

UCIIOJIb30BaTh KOHCTAHTBI M TMEPEMEHHBIE PAa3IUYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COJIECPKAIINE UX BBIPAXKEHHUS, UCIOJIH30BAThH
oriepaTop MpUCBauBaHUSI;

WCIIOJIb30BaTh MPU Pa3pabOTKe IMpOorpaMM JIOTHUYECKUE 3HAYEHUs, OTiepaIiuu
Y BBIPAKECHUS C HUMU;

aHAJM3UPOBATh MPEJJI0KEHHBIC AJITOPUTMBI, B TOM YHUCJIE ONPEACISITh, KaKhe
pe3yIbTaThl BO3MOKHBI IPY 3aIJaHHOM MHOECTBE UCXOHBIX 3HAYCHUI;

co3laBaTh M OTJAXHUBaTh IpOrpaMMbl Ha  OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IllkonbHbIi
AnroputTMudecKkuil S3bIK), peaNu3yIolKUe HECI0KHBIE aJrOPUTMbl 00pPaOOTKH
YHUCIOBBIX JAHHBIX C HKCIIOJb30BAaHHEM IIMKIOB M BETBICHUM, B TOM YHCIIC
peaIu3yoNIe MPOBEPKY JAECTUMOCTUA OJHOTO IIEJIOr0 YKCIIa Ha APYroe, MPOBEPKY
HaTypaJIbHOTO YHMCJIa Ha IPOCTOTY, BBIACICHUS ITU(p U3 HATyPAIHHOTO YHCIIA.

K koHumy oOyuenuss B 9 kiacce y oOyuvaronierocs OyIyT CPOPMHUPOBAHBI
CIIEAYIOIINE YMEHUS:

pa30uBaTh 3a7aydl Ha MOJ3aJaud, COCTAaBIISATh, BBHINOJHITH BPYYHYIO U Ha
KOMITBIOTEPE HECITIOXKHBIE ITOPUTMBI C HCIIOJIb30BAHHUEM BETBIICHHM, LIUKIOB U
BCIIOMOTATENbHBIX AJITOPUTMOB JJIsI YIPABICHUS HWCIOJHUTENISAMH, TAaKUMH Kak
Po6or, Yepenamika, YepTEKHUK;

COCTaBJISITh U OTJIQXKUBATH MPOTPAMMBI, PEaTU3yIOIINE TUIIOBBIE aITOPUTMBI
O0OpaOOTKM YHUCIIOBBIX MOCIEAOBATEIbHOCTEH MM OJHOMEPHBIX YHCIOBBIX
MaccHUBOB (IIOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBI HJIM KOJIMYECTBA 3JIEMEHTOB



C 3aJaHHBIMU CBOMCTBAaMM) Ha OJIHOM W3 SI3BIKOB MporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonbHbIil Anroput™Mudeckuid SA3bIK);

pPacKpbIBaTh CMBICI TOHATHA «MOJIETbY, «MOJICTUPOBAHKE), OIPEACIAThH
BUJIBI MOJIEJICH, OLICHMBATh aJIEKBATHOCTh MOJEIHM MOJICTUPYEMOMY OOBEKTY H
1EJSIM MOJICTTUPOBAHUSI;

UCIIONb30BaTh rpadbl U JIEPEBbSl JJIsi MOJEIUPOBAHUS CUCTEM CETEBOU H
UEPAPXUIECKON CTPYKTYPBhI, HAXOJUTh KpaTyaiuii myTh B Tpade;

BBIOMpATH CIIOCO0 MPEACTaBICHUS JAHHBIX B COOTBETCTBUH C MOCTaBIEHHON
3ajayedl  (TaOnuibl, cXembl, TrpaduKd, JUarpaMMbl) C  HCIOJIb30BAaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB OOPAOOTKHU JAHHBIX;

UCIIOJIb30BaTh  JJICKTPOHHBIC TAONMUIBI I O0paboTKHM, aHaIM3a U
BU3yaJM3alli YHCJIOBBIX JAHHBIX, B TOM YHUCJE C BBIJICICHUEM [HaNa3oHa
TaOJIUIIBI U YIOPSA0UYMBAHUEM (COPTUPOBKOM) €r0 AJIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B AJIEKTPOHHBIX Tabiuiax GopmMyJibl IJis pacu€ToB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apupMeTHdecknx (QyHKIUH (CyMMHpPOBAaHHE W
Mo/ICU€T 3HAYCHUN, OTBEYAIOIINX 33JaHHOMY YCIIOBHUIO, CpeHEe apuPMETHIECKOE,
MOMCK  MAaKCUMaJIbHOTO W  MHUHUMAJIBHOTO  3HauyeHUs),  aOCOIIOTHOM,
OTHOCHUTEJIbHOM, CMELIAHHOW aApECaIlny;

UCIIOIb30BaTh AJIEKTPOHHBIE TAOJUIIBI I YUCICHHOTO MOJECIUPOBAHUS B
MPOCTBIX 3a/1a4aX W3 Pa3HbIX MPEIMETHBIX 00JIACTEMH;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHCIE
KOMMYHUKAIIMOHHBIE ~CEPBHUCHI, OOJIauyHble XpaHWIWIIA JAHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBbIE M TrpadUyecKue pedakTopbl, Cpelbl pa3pabOTKH)) B
y4eOHOM 1 MOBCEHEBHOM JIESITEIHLHOCTH;

NPUBOJUTH TIPUMEPHI HUCIOIB30BaHUS TE€OMH(POPMAIMOHHBIX CEpPBHUCOB,
CEpPBHUCOB TOCYJIapCTBEHHBIX YCIYyT, 00pa3oBaTENbHBIX CEpBUCOB HTepHEeTa B
y4eOHOM ¥ MOBCEIHEBHOM JEATEIbHOCTH;

UCIIONB30BaTh  pa3fiMyHbIE  CPEACTBAa  3allUThl  OT  BPEIOHOCHOTO
MPOrPaMMHOTO  OOECIeYeHUs, 3alluIIaTh MEPCOHATBHYI0 WH(GOPMAIHMIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYNa U €ro MOCIEACTBUU (pas3rialieHus, MOJAMEHBI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTUYECKHX U  COILMAJIbHO-
MICUXOJIOTHYECKUX  aCIEeKTOB  HUCIOJb30BaHUsA ceTu HVHTepHer  (ceTeBas
AHOHUMHOCTb, IIU(GPOBOH CJIe/], ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEJIOHOCHOTO KOJ1a);

pacro3HaBaTh MOMBITKH U MPEAYNPEKAATh BOBICUCHHE CEOS U OKPYKAIOITUX
B JICCTPYKTHBHBIE U KpPUMHHAJIbHBIE (DOPMBI CETEBOM AKTHBHOCTH (B TOM YHCIIE
KHOEepOyJUTUHT, (DUIIIUHT).
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NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTnueckue 0CHOBbI HH(POPMATHKHU
bu6mmoreka [JOK
1.1 1
CHCTeMBI CHHCICHNA 6 https://m.edsoo.ru/7f418516
1.2 DJIEMEHTBI MaTEMaTUYECKOM JIOTUKHU 6 1 bubmmorexa LOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3znen 2. AnropurMbl ¥ IPOrpaMMHPOBaHHE
21 HcnonHuTenu u alnropuTMBl. 10 | bu6nmoreka [IOK
' ANTOPUTMUYECKUE KOHCTPYKLIMHI https://m.edsoo.ru/7f418516
but6mmoreka [JOK
2.2 FA3BIK POrPAMMHPOBAHH o https://m.edsoo0.ru/7f418516
bu6mmoreka [JOK
23 AHAIIH3 ArOPHTMOB 2 https://m.edso0.ru/7f418516
Hroro no pazneny 21
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 KUIACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HaunmMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoabusie | Ilpakruyeckue (pp )
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. HudgpoBasi rpaMoTHOCTH
11 I'mobGanbHas cets UHTEpHET U CTpaTeruu 3 bu6mmoreka LIOK
' 0e30MacHOTO MOBEICHUS B HEl https://m.edsoo.ru/7f41a7d0
bub6mmoreka [IOK
1.2 Pabora OpMAaIMOHHO OCTPaHCTBE 3
T4 B HHOPMAIHOHHOM NPOCTPAHCTR https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3znen 2. Teoperuueckue 0CHOBbI HHPOPMATUKH
bubnuoreka [JOK
2.1 M 8 1
0/IeJIMPOBAHUE KAaK METOJ] IO3HAHUS bt //m.edsoo.rw/ T4 1a7d0
Utoro mo pazaemy 8
Paznen 3. Anroput™Mbl M IPOrpaMMHpPOBaHHe
bu6nuoreka [JOK
A P 1
3 a3paboTKa aropUTMOR 1 MpOrpaMM 6 https://m.edsoo.ru/7f41a7d0
bubmmoreka [IOK
2 2
3 Ynpapnene https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nen 4. UndopmanuoHHbIe TEXHOJIOTHH
bu6mmoreka [IOK
4.1 1
DIICKTPOHHEIC TAOIHILEI 0 https://m.edsoo.ru/7f41a7d0
4.2 HNHdpopMaimoHHbBIE TEXHOJIOTHH B 1 bubmuoreka [IOK



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

COBPEMCHHOM O6I_I.ICCTBC

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

Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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




INHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabnbie | IIpakTnyeckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Kommnsrorep — yHuBEpcanbHOE
BBIYMCIIUTENIHOE YCTPOMCTBO,
1 aboTaroliee 1o nporpamme 1 brbmmorexa HOK
P Hl porp ’ https://m.edsoo.ru/8a1521d2
TexHuka 6€30MacCHOCTH U TpaBUIIa
paboThl HAa KOMITBIOTEPE
, Hcropus u coBpeMeHHbIE 1 bu6mmoreka [IOK
TEHJCHIIUY PA3BUTHUS KOMITBIOTEPOB https://m.edsoo.ru/8al523ee
[Iporpammuoe obecrieuenue
3 n 1 but6mmoreka [IOK
KOMITBIOTEpa. 1ipaBoBas oxpata https://m.edsoo.ru/8a152826
IporpamM U JaHHBIX
4 ®daiinbl 1 nanku. OCHOBHBIE 1 bu6nmoreka [JOK
orepanu ¢ GaitraMu 1 mankKaMmu https://m.edsoo.ru/8al52a74
ApxuBais JaHHBIX.
5 HEHOHBSOB&J}III/IG MpoTrpaMm 1 bubmmorexa [IOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
6 KomMmnerotepHsie BUpPYCHI U 1 bu6mmoreka LIOK
aHTHUBUPYCHBIE IIPOTrPaMMBI https://m.edsoo.ru/8al52f74
7 Komnsrorepnsie cetu. [lonck 1 bubmuoteka [IOK
nHpopmanuu B cetu MIHTepHET https://m.edsoo.ru/8a153244
2 CepBUCH HHTEPHET-KOMMYHUKAIUH. 1 bubmuoteka [IOK
CereBoii aTuker. Ctpaterun https://m.edsoo.ru/8a153460



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

0€30MacHOTO MTOBEICHIS B

rpaduyecKux JaHHBIX JUIs
pacTpoBOro M300pasKeHUS

Hurepuere
bubnuoreka [JOK
9 14
HpOpMaIA 1 aHHbIe https://m.edso0o.ru/8a161966
bubnmoreka [JOK
10 nu
H(OPMAIMOHHbIE POLCCCE! https://m.edsoo.ru/8al6le2a
Pa3nooOpa3ue s1361K0B 1 aIh)aBUTOB.
11 EcrecTBeHHbIE U OpMaTTEHBIE bubmmorexa [OK
P https://m.edsoo.ru/8al61fec
SI3BIKH
BOWYHBIN an(aBut.
12 ﬁ €00 asoBa}(IbHe mo0oro andaBuTa bubmmorexa LOK
peobp https://m.edsoo.ru/8a162186
K IBONYHOMY
[IpencraBnenue naHHbBIX B
13 KCE)MHB}OTG € KaK TEeKCTOB B bubmmorexa [IOK
p https://m.edsoo.ru/8a162316
JBOMYHOM ali(haBUTE
14 Enunnup: uzmepenus nHGopMaum bubanorexa [IOK
U CKOPOCTH Iepeadn JaHHBIX https://m.edsoo.ru/8a16249¢
KonnpoBanue TekCTOB.
15 PaBHOMEpHBIE U HEPABHOMEPHBI bubmioreia LIOK
OMCPHBIC H HEPABHOMEPHDIC https://m.edsoo.ru/8a1625f0
KOJIbI
16 JlexoupoBaHue COOOIICHHMIA.
NudopmannonHbiii 006EM TeKcTa
17 [{udposoe mpeacrapieHme bu6muoreka LIOK
HETIPEPBLIBHBIX TaHHBIX https://m.edsoo.ru/8a162848
Koauposanue nisera. Onienka
18 nH(OpPMAITMOHHOTO 00BhEMA bubnmnoreka [IOK

https://m.edsoo.ru/8al1629¢ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
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

bu6nunoreka [IOK

19 KonupoBanue 3Byka
AMPOBATTHE 3BYK https://m.edsoo.ru/8al62b72
PesepBHbIiil ypok «KoHTponasHas
20 a602a o Teyl\IZe "IIpe CT"E;BJICHI/IC bubmorexa [OK
p " bea https://m.edsoo.ru/8a162d02
uHbopManuu'»
TexcToBbIE TOKYMEHTHI, UX BBOJA U
21 €JIAKTUPOBAHUE B TEKCTOBOM bubmmorexa [IOK
pea p https://m.edsoo.ru/8al62e7e
nporeccope
” dopMaTUpOBaHNE TEKCTOBBIX bubmmoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [Tapametpsl crpanuiibl. Ciucku 1 bu6mmoreka LIOK
TaOJIHIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 00BEKTOB B bu6nmoreka [JOK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8a1632d4
NHTennekTyanbHbIe BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O0o001IeHre U cUCTEMaTH3AIUS
26 3HaHUM 1Mo TeMe « TeKCTOBBIC bubmmorexa [IOK
https://m.edsoo.ru/8al1635¢2
JIOKYMEHTBI
7 I'padmueckuii penakrop. PactpoBbie bubnnoreka [IOK
PUCYHKU https://m.edsoo.ru/8al163874
)% Onepaiuu peJakTUPOBaAHUS bu6muoteka LIOK
rpadu4ecKux 0ObEKTOB https://m.edsoo.ru/8a1639d2
Bu6nuoreka [JOK
29 B
eKTOpHaA rpaduKa https://m.edsoo.ru/8a163b30
30 O000I11IeHNE U CUCTEMATHU3ALUS Bu6nuoreka [JOK

3HaHui o TeMe «KoMmnbroTepHas

https://m.edsoo.ru/8al6404e



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
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

rpadukay. [IpoBepounas padora /
Bceepoccuiickas npoBepoyHast
pabora

PesepBHrlit ypok. O600611eHNE U
cHCTEMAaTH3aLMs 3HAHUI /

bubmmoreka [IOK

31 1
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/8a164828
pabora
37 [ToaroroBka MyJIbTUMETUIHBIX 1 bu6mmoreka [IOK
MIPE3CHTALINI https://m.edsoo.ru/8al642c4
JlobGaBneHne Ha craiig
bu6mmoreka [IOK
33 ayJIMOBU3YyaJIbHBIX JaHHBIX, 1
https://m.edsoo.ru/8a164472
AHUMAaIMU U TUMEPCCHUIOK
O0001IeHE U CHCTEMATH3AIUS
34 3HAHUH 110 TeMe «MyabTUMeJUIHbBIE 1 Bubmuoreia [JOK
Y https://m.edsoo.ru/8a164652
MIPE3CHTALINI)
OBIIEE KOJIMYECTBO YACOBTIIO 34

[TPOTPAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Kontpoabuble | IlpakTnyeckue A p
n/n Bcero u3y4eHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
| Heno3uuoHHble 1 MO3UIMOHHBIE | bubnuoreka [IOK
CHCTEMbI CUHCIICHUS https://m.edsoo.ru/8a1649¢e0
Bbu6nunoreka [JOK
2 Pa3sepnyTtas ¢popma 3anucu 4ucia 1
pHy bop https://m.edsoo.ru/8al64ba2
JIBom4Hasi cucTeMa CUUCICHUS.
bubnuoreka [IOK
3 Apudmernueckre onepanum B 1
. https://m.edsoo.ru/8a164d96
IIBOMYHOI CHCTEME CUHCIIEHUS
4 BocbMepuunas cucremMa CUUCIIEHIS 1 buGnnorexa [IOK
p https://m.edsoo.ru/8a165296
5 [lecTHaauarepuyHas cuctema | bu6nuoreka LIOK
CUYMCIICHUS https://m.edsoo.ru/8al16549¢
O000111eHIE U CHCTEMATU3 AN
. bu6mmorexa [IOK
6 3HaHUH 110 TeMe «CHUCTEeMEBI 1
https://m.edsoo.ru/8al6564¢
CUHCIICHUS
7 Jlornueckue BBICKA3bIBAaHUSA 1 bubmorexa LHOK
https://m.edsoo.ru/8al657fa
g Jlornueckue onepanum «uy», «AUIm», 1 bubmnoreka LIOK
«HE» https://m.edsoo.ru/8a165b56
9 Onpenenenre UCTUHHOCTH 1 bu6mmoreka LIOK
COCTaBHOI'O BBICKA3bIBaHUA https://m.edsoo.ru/8a165¢f0
10 TaOnuiel HCTHHHOCTH 1
11 Jloruueckue 3J1eMEHTHI 1 bubmuoreka [IOK



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/8al65e94

KonTponbhas paboTa 1o teme

12 «INeMEHThI MAaTEMaTHIECKOM bubmmorexa [IOK
https://m.edsoo.ru/8al78c38

JIOTUKW»

13 [TonsiTue anroput™ma. Ucnonaurenu bubmmoreka [JOK
aJropuTMOB https://m.edsoo.ru/8a17949¢

14 CgoiicTa anropurma. CriocoOsl bubnnoreka [IOK
3aIlUCH aJITOpUTMa https://m.edsoo.ru/8a179606

15 AnroputMuYecKasi KOHCTPYKLIHS
«crnenoBaHuey. JINHENHBIN alrOPUTM
AnropuTMuYecKas KOHCTPYKITUS

16 «BETBJICHUEY: TTOJIHASI U HETIOHAs
bopmbl

17 AnropuTMuYecKas KOHCTPYKIIHS bubnnoreka [IOK
«IIOBTOPEHUE) https://m.edsoo.ru/8al17998a

18 dopMaTbHOE UCTIOJTHCHHE bubnmoreka [IOK
ajropurma https://m.edsoo.ru/8al79aac
PazpaboTka HECI0KHBIX aITOPUTMOB

19 C UCITOJIb30BAaHUEM ITUKIIOB JIJIS bubnuorexa [JOK
yrpasiaeHus: popMaTbHBIMU https://m.edsoo.ru/8al79elc
HCIIOJIHUTEIISIMU
PazpaboTka HECI0KHBIX aITOPUTMOB

20 C UCITOJIb30BaHUEM ITUKIIOB B bubmuorexa [JOK
BETBJICHUI JIJIS1 YIIPABJICHUS https://m.edsoo.ru/8al79%elc¢c
(dhopMaIbHBIMU UCTIOIHUTENSIMU

21 Brinonnenue anroputmMon bubmmorexa LIOK

https://m.edsoo.ru/8al7a06a
22 O000111eHIE U CUCTEMATU3ALINS bubnunoreka [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
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

3HaHuM 10 TeMe «VCIIoTHUTEIN U
AITOPUTMBI. AJITOPUTMUAYECKUE
KOHCTPYKILIM

https://m.edsoo.ru/8al7al 8¢

S3b1k mporpamMMupoBanust. Cuctema

23 MIPOrPaMMHUPOBAHUS
24 [Tepemennsnie. OniepaTop
MIPUCBaUBaHU
25 [IporpamMmmMupoBaHue TMHENHBIX
JIITOPUTMOB
%6 Pa3paboTka nporpamm, cogepxainx
oIiepaTop BETBIICHUS
27 Jlnanorosas oTJIaKa IporpaMmm
28 [ukn ¢ ycrnoBuem
. bubmmoreka [IOK
29 Huior ¢ nepemerriolt https://m.edsoo.ru/8al 7ac4a
bubmnoreka IIOK
30 O0paboTKa CUMBOJIBHBIX JaHHBIX httns://m.edsoo.rw/8al Tad6e
O06o01IeHne 1 cucTeMaTH3aIHA
3HAHUM MO TeME «SI3bIK
bu6nunoreka [JOK
31 nporpammupoBanus» [IpoBepounas
. https://m.edsoo.ru/8al 7ae8e
pabota / Bcepoccuiickas
mpoBepouHas paboTa
PesepBHelit ypok. O600IeHNHE 1
0 CUCTEMaTHU3allMs 3HAHUI U YMEHUN bubnmnoreka [IOK
1o Kypcy uHpopmatuku 8 xinacca / https://m.edsoo.ru/8a17b456
Bcepoccutiickas mpoBepouHas padbota
3 AHanu3 anroputMoB. Onpenenenue bu6muoreka [IOK

BO3MOXKHBIX PE3YJIbTaTOB PAOOTHI

https://m.edsoo.ru/8al 7afa6



https://m.edsoo.ru/8a17a18c
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

aJIropuTMa 1npu 3alaHHOM
MHOXCECTBC BXOJHBIX JaHHBIX

AHanu3 anroputmoB. OrpeneneHue
34 BO3MOXHBIX BXOJIHBIX JAHHBIX,

MIPUBOAAIIMX K JAHHOMY PE3YyJIbTaTy

OBILIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

34




9 KUIACC

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
Ne Jlara 1 poBLIe
Tema ypoka Kontpoabueie | IlpakTtuyeckue bp
n/n Bcero u3y4eHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
| I'moGanbhas cets UnTepHer. IP- | bubnuoreka [IOK
azpeca y3i0B. bonblne qaHHbIe https://m.edsoo.ru/8al7b578
Bbu6nunoreka [JOK
2 Nundopmarimonnas 6€30macHOCTb 1
(bopwa https://m.edsoo.ru/8al 7b690
VYuet noHsATHs 00 HHPOPMAITMOHHOMN
3 0€30MacHOCTH MPH CO3JaHUHI | bubnmoreka [IOK
KOMITJIEKCHBIX HH(POPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BHJI€ BEO-CTPaHHII
4 Bune! nesitenbHOCTH B cETH | bubnuoreka [JOK
Wutepuer https://m.edsoo.ru/8al 7b8e8
OO01a4yHbIe TEXHOIOTHH.
5 Hcnonb3oBanue onnaiH-oduca s 1 bubmmorexa IOK
https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O0001IeHEe U CHCTEMATH3AIUS
3HaHui o reMaM «I mobanbHas ceTh
6 HNurepHeT u ctpareruu 0€301acHOro 1 bubnmorexa [TOK
p pv https://m.edsoo.ru/8al7bb36
MOBEJICHMS B Hely, «PaboTa B
HH()OPMAITMOHHOM ITPOCTPAHCTBE»
7 Mogenu v MoJIeTUpOBaHUE. 1 Bbubnunoreka [IOK
Knaccudukanum monenei https://m.edsoo.ru/8al 7be06
Bubmunorexka LIOK
8 TabnuuabIe MOIEA 1 nbamotexa L

https://m.edsoo.ru/8al7c04a



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

Pa3paboTka 01HOTaOMIMYHOM a3kl

9 naHHbIX. CocTaBleHUE 3aIIPOCOB K
6a3e JaHHBIX
I'pad. Becosas marpuna rpadga.
JlivHa My TH MEeX1y BEepIIMHAMU
10 rpada. Beruncienne KonmmaecTBa
IIyT€! B HAIIPABJICHHOM
aIMKIINYeCKOM Tpade
1 Hepero. Ilepebop BapuaHTOB ¢
MOMOIIbIO IEpeBa
12 Marematuueckoe MOJICTMPOBaHUE buGnnorexa [IOK
https://m.edsoo.ru/8al7¢392
13 DTanbl KOMIIBIOTEPHOTO bubmmoreka [JOK
MOJIETTUPOBAHUS https://m.edsoo.ru/8al7c4aa
O060061IeHre U crucTeMaTu3alus
14 3HaHuil. KontponsHas pabota mo bubnmnoreka [IOK
teme «MoaenupoBaHue Kak METO/T https://m.edsoo.ru/8al7¢9c8
MO3HAHUS)
Paz0Ouenue 3a1auun Ha Mo13aa4u.
CocraBieHne alnropuTMoB U
15 IIPOrpamMM € UCIIOJIb30BAHUEM bubmroreia OK
. https://m.edsoo.ru/8a17cb12
BETBJICHUM, [IUKJIOB U
BCIIOMOTATEJIbHBIX aJITOPUTMOB
16 OZIHOMEepHbIE MACCHBbI bubnnorexa [IOK
https://m.edsoo.ru/8al7cc3e
17 Tumnossie anropuT™Mbl 00pabOTKH bubnunorexa [HOK
MAacCHUBOB https://m.edsoo.ru/8al7¢d60
18 CopTupoBka MaccuBa



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

bu6nunoreka [IOK

19 OO6paboTka MoToKa Ja
pabOoTia HoToka AaHHbIX https://m.edsoo.ru/8al7d01c
O06o001enre u cucTeMaTU3aIus
20 3Hanuii. KontponpHas paboTa o bubnmnoreka [IOK
teme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7d1ca
IpOrpaMm»
71 Vnpasnenue. Curnan. O6parnas bubnmnoreka [IOK
CBSI3b https://m.edsoo.ru/8al7d4d6
22 PoGoTtu3npoBaHHBIE CUCTEMBI bubmorexa TIOK
https://m.edsoo.ru/8a17d602
DneKTpOHHBIE TaOMUIIBL. TUIIBI
23 AHHBIX B STYEHKAX JIEKTPOHHOMN bubmorexa [OK
A P https://m.edsoo.ru/8a17d710
TaOJINILIBI
24 PenaktupoBanue u bubmnoreka IIOK
dbopmaTrpoBaHHUE TAOIHUIL https://m.edsoo.ru/8a17d832
BceTpoennbie pyHKINAM 7151 TTOMCKA
25 aKE . Py aﬂ . bubmuorexa [JOK
MaKCHUMyMa, MUHUMYM MMBI U
yMa, yMa, €y https://m.edso0.ru/8a17d990
cpenHero apuMeTudecKkoro
2% CopTtupoBka u GuIbTpaLus JaHHBIX bu6nuoreka LIOK
B BBIJCJICHHOM JHalla30HEe https://m.edsoo.ru/8al17db70
7 [TocTpoenue nuarpamm u rpaduKoB bubnmnoreka [IOK
B DJIGKTPOHHBIX TA0IHIIAX https://m.edsoo.ru/8al 7e08e
)% OTHOcHTENbHAs, A0COTIOTHAS K bubnuoteka [IOK
CMEIIaHHasA aJpecanus https://m.edsoo.ru/8al7e2b4
29 VY cii0BHBIEC BEIYUCIIEHUS B bubnuorexa [JOK
3JIEKTPOHHBIX TabJIUIIAxX https://m.edsoo.ru/8al 7e6ba
30 O6paboTka 6osbIIUX HAOOPOB bu6nuoreka LIOK

JTAHHBIX

https://m.edsoo.ru/8al7e87¢c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

YucneHHOE MOICIMPOBAHUE B

bu6nunoreka [JOK

31 1
AIIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al 7eaca
O0001IeHe U CUCTEMATH3aIIHs
. bubmnoreka IIOK
32 3HaHUH 10 TeMe «DJIEKTPOHHBIE 1
https://m.edsoo.ru/8al 7ec3c
TaOJIHUIBDY
Poinb nHpOpPMAITMOHHBIX
. bubmuoreka [IOK
33 TEXHOJIOTMH B pa3BUTUU SKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MUpa, CTpaHbl, pErHoHa
Pesepsublii ypok. O000IIEHIE U
P P bu6nuoreka [IOK
34 cucremaTusaius. Utorosoe 1
https://m.edsoo.ru/8al7eebc
MIOBTOPEHUE
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBI

7 KJIIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHust

1

ITo Teme «IludpoBasi r(paMOTHOCTBY»

1.1

[TosicHaTh Ha  TpUMEpax  CMBICH  TOHATHH  «HH(pOpMAIHUs,
«uH(pOPMAIMOHHEIH MTpoIiecey, «00paboTka HHPOPMALIUNY, «KXPAaHCHHE

uHpOpPMALIUNY, «IIepeaada HHPOopMaIum)

1.2

[IpuBOIUTH MPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Mepenadyu

uH(pOpPMaINH, CPABHUBATH UX KOJIWYECTBEHHBIC XapaKTEPHUCTHKH

1.3

[TomyyaTh W WCHONB30BaTh HMHPOPMALMIO O XapaKTEPUCTUKAX
MIEPCOHATIBHOTO KOMIBIOTEPA M €T0 OCHOBHBIX dIIEMEHTax (Tporieccop,
OlepaTUBHAs MaMsTh, JOJITOBPEMEHHAs MaMsTh, yCTPOMCTBAa BBOjA-

BBIBOJIA)

1.4

CoOTHOCHUTH XapaKTEPUCTUKN KOMITBIOTEpA C 3aJa4aMHU, PEIIaeMbIMHU C

€ro NMOMOIIBIO

1.5

OpueHTUPOBATbCA B HEPAPXMUECKON CTPYKType (ailioBoil CUCTEMBI
(3anuchIBaTh MosHOE MM (aitna (katanora), myTh K (aiiay (karanory)
[0 HUMEIOLEMYCsS OMNHCAHMUIO (ailloBOM CTPYKTYpbl HEKOTOPOTO

UH(OPMALIMOHHOTO HOCUTEJIS)

1.6

PabGoTtate ¢ (ailmoBOil CcHCTEMOW TEPCOHAIBHOTO KOMITBIOTEPA C
MCTIONIb30BaHUEM rpadudeckoro uHTepdeiica: co3naBarh (KOMUPOBATH,
nepeMeniaTh, MepeuMeHOBbIBaTh, YIAISATh U apXUBUPOBATh (Dailfbl U

KaTaJoru, UCIOJIb30BaTh AHTUBUPYCHYIO POTPAMMY )

1.7

Hckate unpopmanmio B MHTepHeTe (B TOM YHCIE TO KIFOYEBHIM
CJIOBaM, MO H300paKEHHIO), KPUTHMUYECKH OTHOCUTBHCS K HalJAEHHOU
WHPOpPMALMK, OCO3HAaBaTh OMACHOCTh Ui JIMYHOCTH W OOIIEcTBa
pacrpocTpaHeHHsT BpEIOHOCHOM HHGpOpMalKU, B TOM 4YHCIE

HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa




1.8

[ToHUMAaTH CTPYKTYPY aapecoB BeO-pecypcoB

1.9

Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKALUI

1.10

CoOmronate TpeOoBaHMsA 0O€30MAaCHOM SKCIUTyaTallud TEXHHYECKUX
CpeACTB HH(OPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTUH,
co0JII01aTh CETEeBOM 3TUKET, 6a30Bble HOPMbI HH(POPMALIMOHHON 3TUKU
U TpaBa MpH paboTe C MPUIOKEHUSIMH Ha JIHOOBIX YCTPOWCTBaX W B

I/IHTepHCTe, BBI6I/IpaTI:> Oc30I1acHbIC CTpaTCruu NMOBCACHMA B CCTH

HpI/IMeHHTL MECTOBI HpO(l)I/IJ'IaKTI/IKI/I HETaTUBHOI'O BJIUAHUA CPCIACTB
I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI Ha 310POBLEC

IIOJIB30BATCIIA

IIo Teme ((TeOpCTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I))

2.1

KOI[I/IPOBaTI) H JCKOAUPOBATH COO6HI€HI/I$I 10 3aJaHHBIM IIpaBHJIaM,
ACMOHCTPUPOBATH ITOHUMAHUC OCHOBHBIX IIPHUHIOUIIOB KOAUPOBAHUA

MHPOPMALIUU PA3TMIHON MTPUPOIBI (TEKCTOBOM, TpaduecKoid, ayano-)

22

CpaBHHBaTh JUIMHBI ~ COOOIICHMIA, 3alMCaHHBIX B  PA3IUYHBIX
andaBuTax, ONEepPUPOBATh SIUHUIIAMH HW3MEpEHUs MH(POPMALMOHHOTO

00bEMa M CKOPOCTH TIepeiadr JaHHBIX

2.3

OuenuBaTh ¥ CpaBHMBAaTh pa3Mepbl TEKCTOBBIX, TIpapUUEcKuX,

3BYKOBBIX (DailyoB M BUACO(DANIOB

ITo Teme ((I/IH(I)OpMaHI/IOHHBIe TCXHOJJIOI'»

3.1

[IpencraBnsaTe  pe3ynbTaThl  CBOCH  JIEATEIBHOCTH B  BHIE
CTPYKTYPHUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEIUNHBIX MPE3CHTALINI

8 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme «TeopeTnueckre OCHOBBI HH()OPMATHKI

1.1

Iloscusate Ha npuMepax pasjanidsa MCKAY JIMO3MIOUOHHBIMHU U

HCIMO3UMIITMOHHBIMU CUCTEMAMM CUMCIICHUS

1.2

3anuchiBaTh U CpaBHUBATH Iieyble yucia oT 0 o 1024 B pa3nuyuHbIX

MO3UIIMOHHBIX CHUCTEMax CYHUCIeHHs (C ocHoBaHusMH 2, 8, 16),




BBINOJIHATH apU(PMETUUECKHE ONIEPALIUH Ha/l HUIMU

1.3

PaCKpBIB aTb CMBICJI MMOHSITHHN «BBICKA3bIBAHUC), (JIOrN4Y€CKad

orepanusa», «JIOrMYCCKOC BEIPAKCHUECH

1.4

3anuceIBaTh JIOTUYECKHE BBIPAXKCHUSA C UCITOJIB30BAHUCM JU3BIOHKINH,
KOHBIOHKIMU U OTpHULAHUA, OIPCACTIATb HCTHHHOCTH JIOTHYCCKHX
BBIpEDKGHHfI, €CJIM U3BCCTHBI 3HAYCHUA NCTUHHOCTHU BXOJAIINIMX B HETO
INEPEMCHHBIX, CTPOUTH Ta6J'II/II_[BI HCTHUHHOCTH [OJ1d JIOTHYCCKHUX

BBIPAKEHUH

ITo Teme «ANrOpUTMBI ¥ IPOTrPAMMUPOBAHUE

2.1

PackppiBaTh ~ CMBICT ~ TMOHSATHH  «HUCIOMHHUTENBY,  «AJITOPUTM,
«rporpamMmay», TOHHMMAasi pa3HUIy MEXIy YHOTpeOJIeHHeM 3THUX

TEPMHUHOB B OOBIICHHON pe4yH U B HH(OpPMATHKE

22

OnuceIBaTh AJIrOpUTM PpCHICHUA 3aJadu pPa3JIMYHBIMH CHOCOGaMI/I, B

TOM 4HUCJIC B BUJIC 0JIOK-CXEMBI

23

CocTaBnATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE
AITOPUTMBI C MCIOJb30BAHUEM BETBICHUN U IIUKJIIOB I YIPABICHUS

HUCIIOJIHUTCIIAMN

24

Hcnonp3oBaTh KOHCTAaHTbI W  IICPEMCHHLIC  pPa3JIMYHbBIX  THUIIOB
('—II/ICJ'IOBI)IX, JJOTHUYCCKHX, CI/IMBOJ'IBHI)IX), a TaKXE coAcpKalue HX

BBIPA)KCHUS, UCIIOIb30BATh OIIEPATOP IPUCBAUBAHUS

25

Hcnons3oBaTh npu pa3pa60T1<e nporpamMm JIOTHYCCKHUEC 3HAYCHU,

OI€palr U BbIPpaXCHUA C HUMU

2.6

AHaJII/I3I/Ip0BaTB MMPEATIOKCHHBIC aJITOPUTMBI, B TOM YHUCJIC OIIPCACIATD,
KaKue pPE3yJIbTaTbl BO3MOKHBI IIPU 3aJdHHOM MHOKCCTBC HCXOJHBIX

3HAYECHU N

2.7

Co3naBaTh M OTJIAXHUBATh MPOrpaMMbl Ha OJHOM H3 SI3bIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, llkonpHbIi
AnroputMudeckuit SI3bIK), peamu3yIoIfe HECIO0XKHBIE aITOPUTMbI
00pabOTKM YHCJIOBBIX JIAaHHBIX C MCIOJIb30BAaHUEM IIMKJIOB W
BETBJICHH, B TOM YHUCJIE PEAM3YIOIIHNE MPOBEPKY AEIUMOCTUA OAHOTO
LIEJIOT0 YKciia Ha JIpyroe, MPOBEPKY HAaTypajIbHOrO YUCIA HA POCTOTY,

BbIJIEJICHUS U U3 HATYPAJIBHOTO YHCia

9 KIIACCA




Kon
NpoBepseMoro
pe3yJabTara

HpOBepﬂeMLIe NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeHLHOﬁ nporpaMMmsl OCHOBHOT'0 o01Iero 06pa303a}mﬂ

1

ITo Teme «lludpoBasi rpaMOTHOCTHY

1.1

Hcnonp30BaTh COBpPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM  4YHCIE
KOMMYHHKAI[MOHHbIE CEPBUCHI, OOJIaYHble XpPAHWIHIIA JIAHHBIX,
OHJIAMH-TIPOrpaMMBbl (TEKCTOBBIE U TpaMuecKue pelaKkTOpbl, CPEbl

pa3paboTKM) B y4eOHOM 1 TOBCEHEBHOM IEATEILHOCTH

1.2

IIpuBonnuTe  TpUMEpPHl  HUCIOJIL30BAaHUSA reonH(OPMAMOHHBIX
CEpBHCOB, CEpPBUCOB T'OCYJApCTBEHHBIX YCIYr, OOpa30BaTENIbHBIX

cepBucoB MHTepHETa B y4eOHOM M TOBCEAHEBHOM JIEATEITHHOCTH

1.3

Hcnonp30BaTh paziuyHbIE CPEACTBA 3alIUThl OT BPEIOHOCHOTO
MIPOrPaMMHOTO O0ECIIEUeHHs, 3alUIIATh IEPCOHANBHYIO0 HH()OPMAIIHIO
OT  HECAaHKIMOHUPOBAHHOTO  JOCTYyMa M  €ro  IOCIEACTBHUM
(pasrnaimieHusi, MOJAMEHBI, YTpaThl JAHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLUHUAJIbHO-IICUXOJOTUYECKUX  aCIEKTOB
UCTONBb30BaHusl ceTH HMHTepHeT (ceTeBass aHOHUMHOCTb, IU(PPOBOI
clell, AayTEHTHUYHOCTb CYOBEKTOB U  PECYpCOB,  OINACHOCTh

BPEIOHOCHOT'0 KOJ1a)

1.4

Pacro3HaBaTh MOIBITKM M HpPEAyNpekAaTh BOBICUEHHE ce0s U
OKpY’KaloIIUX B JECTPYKTUBHbIE U KPUMHHAJIbHbIE (DOPMBI CETEBOM

aKTUBHOCTH (B TOM 4Hclie KUOEpOYJUTUHT, (PUILIKHT)

[To Teme «TeopeTnyeckre OCHOBBI HH()OPMATHKI

2.1

PackppiBaTh ~ CMBICT  HOOHATHM  «MOJENB»,  «MOJCIUPOBAHUEY,
ONpeNesATh BHUABl MOJECJEH, OIEHUBATh AaJCKBATHOCTh MOJEIHU

MOJICTTUPYEMOMY OOBEKTY U LEJISIM MOJICITUPOBAHHS

22

Hcnonb3oBath rpadsl U 1€peBbs A5 MOJACIUPOBAHUS CUCTEM CETEBOM

U HepapXU4eCcKOl CTPYKTYpbl, HAXOAUTh KpaT4allnii myTh B rpade

[To TeMe «ANTOPUTMBI U TPOrPAMMHUPOBAHUE)

3.1

PazouBatn 3ala4i Ha 1oa3ajadyr, COCTaBJIATh, BBIIIOJIHATHL BPYUHYIO U
Ha  KOMIIBIOTECPC  HCCIIOXKHBIC  aJITOPUTMBI C  HCIIOJIB30BAHUCM
BGTBJ’IGHI/II\/'I, IMUKJIIOB U BCIIOMOI'aTCJIBHBIX AJITOPUTMOB AJId YIIPABJICHUA

HUCITOJIHUTCIIIMHA

32

CocTaBiaTh U OTJIAKUBATh nporpamMmbl, pCAJIU3YIOIMIUC TUIIOBLIC




QITOPUTMBI ~ OOpPa0OTKM  YHMCIOBBIX  IOCIENOBATEIBHOCTEH WU
OJTHOMEPHBIX YHCIOBBIX MAacCHBOB (IIOMCK MaKCHMyMOB, MHHUMYMOB,
CYMMbI WX KOJIMYECTBA 3JICMCHTOB C 3aJaHHBIMU CBOﬁCTBaMH) Ha
OJIHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHBINA ANITOPUTMUYECKHN S3bIK)

IIo Teme ((I/IHq)OpMaI_II/IOHHBIe TCXHOJIOTHN»

4.1

Boibupats cmoco0 mpencraBieHHs JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHON 3amadeil (TaOnHIlbl, CXeMbl, TpaduKu, AUArpaMMBbI) C
UCIOJIb30BAaHUEM  COOTBETCTBYIOLIMX  IPOTPAMMHBIX  CPEIICTB

00pabOTKH JTaHHBIX

4.2

Hcnonp30BaTh 31E€KTpOHHBIE TaONUIBl A 0oOpaOOTKH, aHaIW3a U
BU3yaJIM3alliM YUCJIOBBIX JAaHHBIX, B TOM YHCIIE C BbIIEJICHUEM
quana3oHa TaOMUIbI U yHOpsAJOYMBaHUEM (COPTHUPOBKOI) ero

3JICMCHTOB

43

Co3nmaBaTh M TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIIBI IS
pacy€ToB C MCIOJIb30BAaHUEM BCTPOCHHBIX apu(METHUCCKUX (YHKIIUN
(cymmupoBaHue M TMOACYET 3HAYCHHM, OTBEYAIOIIUX 3aJaHHOMY
YCJIOBHIO, CpelnHee apudMeTHYeCKoe, TOHCK MaKCHUMAJIbHOTO U
MUHHUMAJIBHOTO 3HAYEHUs1), A0COIIOTHOM, OTHOCUTEIIBHON, CMEIIaHHOM

aapecanrun

44

Hcnonp3oBaTth AJIEKTPOHHBIE TaOITUIIBI VIS YUCJIEHHOTO

MOZCIIMPOBAHUSA B IPOCTLIX 3aJa4aX U3 PA3HBIX MPCIMETHBIX obacreit




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KJIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIEPKAHUSA

[{udpoBasi rpaMOTHOCTH

1.1

KomnpioTep — yHUBepcalbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroliee Mo
nporpamme. TuUlbl KOMIIBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITHIOTEPHI, CYMEPKOMIBIOTEPBl. MOOWIBHBIE yCTpoiicTBa. TexHuKa

0€30MacHOCTH U IIpaBuiIa padoThl HA KOMITBIOTEPE

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpAa M WX Ha3Hauenue. IIpoueccop.
OneparviBHasT W JOJTOBPEMEHHasi IaMsAThb. YCTPOHCTBAa BBOJIa U BBIBOJA.
CeHCOpHBII BBOA, AATYMKH MOOMJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUYECKOM

ayTeHTU(UKAIIH

1.3

HcTtopust pa3BuTUS KOMIIBIOTEPOB M IporpammHoro obecrneueHus. IlokoneHus
KoMIIbloTepoB.  COBpeMEHHbIE  TEHIACHLMM  Pa3BUTUS  KOMIIBIOTEPOB.
CynepkommbroTepsl. [lapannensasie Beraucienus. [lepcoHanbHbI KOMIBIOTED.
[Iporieccop u ero XapakTepuUCTHKH (TakToBash 4acToTa, pa3psIHOCTB).
OneparuBHas naMath. JloaroBpeMeHHas MaMsTh. Y CTPONCTBA BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHUBHAs MAMATh KOMIbIOTEpa, )KECTKUM TUCK U
TBEPAOTENbHBI HAKOMHUTENIb, MOCTOSIHHAs HaMsATh CMapT(oHA) U CKOPOCTh

A0CTyna 1Jid pa3jindHbIX BU0B HOCHUTEIICH

1.4

[IporpaMmMHoe  obecrnieueHue  KommbioTepa. IlpuxmagHoe  mporpamMmHoe
obecrieueHue. CucremHoe IIPOrPaMMHOE obecrieueHue. Cucremsl
nporpammupoBanusi. lIpaBoBas oxpaHa mporpamMm M JaHHBIX. becruiatHele u

yCIIOBHO-0ecIuIaTHbIe IporpaMmbl. CBOOOHOE IPOrpaMMHOE 0OeCTIeYeHHE

1.5

@aiinpl 1 manku (karajgoru). Tunsl ¢aiinoB. CBoiicTBa (aitioB. XapaKkTepHbIe
pa3Mepsl GaiyioB pa3IMIHBIX TUIIOB (CTPAHMIIA TEKCTA, JICKTPOHHAS KHHTa,

¢dotorpadus, 3auch NECHU, BUJCOKIINII, TOJTHOMETPaKHbIN QHIIbM)

1.6

[Tpuntuner mocTpoeHus ¢ainoBeix cucteMm. [lomHoe wms daima (mankw,

karazora). [TyTs k daiiny (manke, karaiory)

1.7

daiinoselii MeHemkep. PaboTa ¢ daitnamu 1 nankamu (KaTajaoramu): CO3AaHue,

KOIIMPOBAHHUC, TMNCPEMCHICHUC, TICPCUMCHOBAHUC U YAAJIICHUC q)aﬁJIOB H IIAIIOK




(xaramnoroB). [Touck ¢aitnoB cpencTBaMu ONEpPaLuOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Mcrioap30BaHuE NporpaMM-apXuBaTOpOB

1.9

KOMHBIOTCpHHe BUPYCHI U APYIrUC€ BPCAOHOCHBIC IPOIpaMMBIL. HpOFpaMMLI IR} b §

3aIUTHI OT BUPYCOB

1.10

O6bennaeHne KoMIbIOTEPOB B ceTh. Ceth MHTEpHET. Beb-cTpanuia, BeO-cailT.
Crpyktypa ampecoB BeO-pecypcoB. bpayzep. IlouckoBweie cuctemsl. Ilomck
uH(pOpMalMK MO KJIKOYEBBIM CJOBaM U MO H300pakeHuto. JlocToBepHOCTh

uH(popMalnu, nony4eHHon u3 Murepueta

1.11

COBpeMeHHLIC CCPBUCHI I/IHTepHeT—KOMMyHI/IKaI_II/Iﬁ

1.12

CerteBoii aTHKET, 6a30BbIe HOPMBI HH(POPMAITMOHHOW STUKU U TIpaBa mpu padore

B CCTHU I/IHTepHeT. CTpaTeFPII/I 0e30I1acHOro IHOBCACHUS B I/IHTepHeTC

TeopeTnueckre 0OCHOBbI HHOOPMATHKU

2.1

Nudopmanys — oTHO U3 OCHOBHBIX MOHATUH COBpeMeHHOM Hayku. MHpopmarms
KaK CBCACHUS, NPCAHASHAYCHHBIC IJIA BOCHPUATUA YCIOBCKOM, U I/IH(I)OpMaI_[I/IH

KaK JIaHHbIE, KOTOPBIE MOTYT OBITh 00pa00TaHbl AaBTOMATU3UPOBAHHON CUCTEMOM

22

JII/ICerTHOCTB JaHHBIX. Bo3MOXHOCTE OIMcaHUs HEIMTPECPBIBHBIX 00BEKTOB H
mponeccoB € NMOMOIIBIO TUCKPCTHBIX NAHHBIX. I/IH(I)OpMaL[I/IOHHLIC mponecCol —

MIPOIIECCHI, CBSA3aHHBIC C XpaHEHUEM, ITPeoOpa30BaHUEM U TIepeaadei JaHHBIX

23

CumBon. Andasut. MoutHocTs andasuta. PazHooOpasue S3bIKOB U andaBUTOB.
EcrecTBeHHble U (opMaibHble S3bIKHM. AJ(ABUT TEKCTOB Ha PYCCKOM S3bIKE.
JIBonuHbIi andasut. KonnuecTBo BCEBO3ZMOXKHBIX CIIOB (KOJIOBBIX KOMOMHAIMIT)
(DMKCUPOBaHHOW JJIMHBI B ABowdHOM andasute. IIpeoOpazoBanue mr000T0
anaBuTa K ABOMYHOMY. KommuecTBO pa3muyHbIX CIIOB (PUKCHPOBAHHOW JIJIHEI B

andaBuTe onpeneIEHHON MOITHOCTH

24

KO)II/IpOBaHI/Ie CHMBOJIOB OJJHOT'O aﬂ(l)aBI/ITa C IMMOMOIIIBIO KOAOBBIX CJIOB B APYIroM

aJ'I(baBI/ITe, KoaoBas Ta6J'II/II_Ia, JACKOAUPOBAHUC

2.5

I[BOHHHBIﬁ KOJ. HpeHCTaBHeHI/IC JaHHBIX B KOMIIBIOTECPE KaK TCKCTOB B

JIBOMYHOM aJi(paBUTE

2.6

WudopmannoHHbiii 00bEM JaHHBIX. BUT — MUHMMAaNbHAs €AMHUIA KOJHMYECTBA

nH(popMaIy — TBOWYHBINA pa3psa. baiT, kunobaiT, MmeradanT, rurabauT

2.7

CkopocTh Tepenayd JaHHBIX. EJIWHUWIBI  CKOPOCTH Tepelayd  JaHHBIX.

Hckaxxenue nHpopMaImy Ipu rnepeaade

2.8

KomupoBanue texkcroB. PaBHomepHbIii kon. HepaBHomepnbiii koa. Koauposka

ASCII. BocemuOuthbie komupoBku. Ilonstne o koaupoBkax UNICODE.




JlekogupoBaHue  COOOLIEHMI € HUCIOJNB30BAHUEM  PAaBHOMEPHOTO U

HepaBHOMEpHOro Kojaa. HpopmamonHelii 00bEM TekcTa

OObmiee mnpencraBieHWe O IUPPOBOM TNPEACTABICHUU ayAHOBU3YAIbHBIX H

29 JpYruX HeENpepbiBHBIX JaHHbBIX. KomupoBanue nsera. LlBeToBblE MOAEu.
Mopens RGB. I'ny6una xoguposanus. [Tanutpa
PactpoBoe u BekTOopHOE mpencTaBieHue u3zoOpaxeHui. [lukcens. OrnenHka
2.10 UHPOpPMAIIMOHHOTO  00b&Ma  rpadMuecKuMX  JaHHBIX  JUII  PacTpOBOTO
H300paKeHus
KomupoBanue 3Byka. PaspsnHocTe m yacrora auckperusaunuu. KosmuecTso
2.11 KaHaoB 3amucu. OIeHKa KOJIMYECTBEHHBIX IapaMeTpoB, CBS3aHHBIX C
MIpe/ICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 WNHupopmaninoHHbIE TEXHOJIOTUU
31 TekcToBbIE JOKYMEHTBI U X CTPYKTYpPHBIE JIEMEHTHI (CTpaHulla, ab3all, CTpoKa,
' CJIOBO, CUMBOII)
1s TekcToBBI  mpoueccop — HMHCTPYMEHT  CO3JaHMs, PpEOAKTUPOBAHUSA U
' dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanune tekcra. CpoiictBa cumBonoB. Illpudrt. Tunel mpudron
33 (pyOnensle, c 3aceuykamMH, MOHOIIMpHUHHBIE). [lomyXupHOE U KypCHUBHOE
' Hauepranue. CBoiicTBa a03aleB: TpaHMIBI, a03alHBIA OTCTYN, HWHTEpBA,
BbIpaBHUBaHKEe. CTHIIEBOE (JOPMATHPOBAHHE
34 CrpykrypupoBanue  HH(OpMAlMM C  TOMOLIbIO  CHMCKOB W TaOJuIL.
' MHoroypoBHeBble ciiickh. Jlo6aBaeHne Tabinl B TEKCTOBbIE JOKYMEHTHI
35 BceraBka m3o0paxeHuil B TEKCTOBbIE NOKYMEHThl. OOTekaHue H300paKeHH
. TEeKCTOM. BKiItoueHre B TEKCTOBBIN TOKYMEHT JuarpaMm 1 Gopmy
16 [TapameTpbl cTpaHuibl, HyMepauus crpaHull. JloOGaBneHHe B JTOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
ITpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010coBOI BBOJ TEKCTa.
3.7 OnTnueckoe pacno3HaBaHue Tekcra. KomnbroTepHslil nepeBos. Vcnonb3oBanue
cepBucoB ceTu MIHTepHeT 15151 06paboTKH TeKcTa
18 3HaKOMCTBO  C  TIpadUUecKuMHM  pelakTopamu.  PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpaguueckux NpUMUTHBOB
Onepanuu penakTupoBaHus TpaduIecKux OOBEKTOB, B TOM YHUCIE ITUPPOBHIX
3.9 ¢dororpaduii: u3MeHeHue pasmepa, oOpes3Kka, MOBOPOT, OTpaKEHHE, paboTa C

oOnacTssMu (BBIJETICHUE, KOMMPOBAaHUE, 3aJIMBKA 1BETOM), KOPPEKIIMs IBETA,




SPKOCTH U KOHTPACTHOCTU

3.10

Bekropnass rpaduka. Co3maHue  BEKTOPHBIX  PUCYHKOB  BCTPOCHHBIMHU
CpeICTBaMHU TEKCTOBOTO MpoIeccopa WIH APYTUX MporpaMM (IIPUIIOKEHHH).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

3.11

[ToaroroBka MynbTUMEIUIHBIX Tpe3eHTauuid. Cnaiin. JloOGaBieHue Ha craiifn

TeKCTa 1 n3o0pakeHuit. PaboTta ¢ HECKOJIBKUMU ClTai1aMu

3.12

JloGaBieHre Ha ciaiil ayIMOBU3yaIbHBIX TaHHBIX. AHUMAIUs. | UIIepCcChlIKu

8 KVIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJIEPKAHUASA

1

TeopeTnueckrie 0OCHOBbI HHOOPMATHKU

1.1

Hemno3unronHpie 1 TO3UITMOHHBIE CHCTEMBI cUucieHus. Andasut. OcHOBaHUE.
Pazpépnytas ¢opma 3anucu umcia. IlepeBon B AECATUUHYIO CHCTEMY YHCET,

3alMMCAHHBIX B JPYIrUX CUCTEMAX CUHUCIICHUA

1.2

PumMmckas cucrema cumciaeHus

1.3

JBonunas cuctema cunciienus. [lepeBon nensix yncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CHCTEMY cuuciieHus. Bocbkmepuunas cucrema cuunciienus. [lepeBoa
9ucell U3 BOCBMEPHYHOW CHCTEMBbI B JIBOMYHYIO U JCCATHYHYIO CHUCTEMBI U
obpatHo. IllecTHamarepuuHas cucrema cuucieHus. llepeBom uyucen wu3
[IECTHAIATCPUIHON CUCTEMBl B JBOMYHYIO, BOCBMEPHYHYIO U JCCATUYIHYIO

CUCTCMBI U O6paTHO

1.4

Apudmernueckre oneparyuy B IBOMYHONH CUCTEME CUUCIICHHUS

1.5

Jlormueckue  BbICKa3biBaHusA.  Jlormueckue  3HAYEHHs]  BBICKA3bIBAaHUU.
DneMeHTapHble U COCTaBHbIE BbICKa3bIBaHUsS. Jlormueckue omepanuu: «u»
(KOHBIOHKIIUS, JOTUYECKOE YMHOXKEHHE), «UIW» (IU3bIOHKIMS, JIOTHYECKOE
CIIOXKEHUE), «He» (JJorudeckoe oTpuiianue). [Ipuopurer JIOrH4ecKux oneparuii.
OnpenenieHHe MCTUHHOCTH COCTaBHOTO BBICKA3bIBAHMSI TMPU  HU3BECTHBIX

S3HAUYCHHUAX UCTUHHOCTHU BXOJAIIUX B HECT'O 3JICMCHTAPHBIX BBICKA3BIBAHUH

1.6

Jlornueckue Beipaxkenus. [IpaBuna 3anucu Jorudeckux BelpakeHuid. [loctpoenue

Ta6JII/H_[ HUCTUHHOCTH JIOTHYCCKUX BBIpa)KeHI/Iﬁ

1.7

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JIOTHUECKUMH OCHOBaMU KOMIIBIOTCPA

ANTOPUTMBI U TIPOTPAMMHUPOBAHUE

2.1

[lonarue anropurma. VcnonHurtenu aiaropuTMoB. ANTOpUTM KAk  IUIaH




yYpaBJCHUA UCIIOJTHUTCIIEM

2.2

CoiicTa anropurma. CriocoObl 3amucu alropuTMa (CIOBECHBIH, B BUAE OJIOK-

CXEMBI, ITporpamma)

2.3

AnroputMuueckrne KOHCTpYKIMU. KoHCTpykumsi «cinemoBaHue». JIMHEHHBIN
anroput™M. OrpaHU4YE€HHOCTb JIMHEHHBIX  AJITOPUTMOB:  HEBO3MOXXHOCTH
MPEyCMOTPETH 3aBUCUMOCTD MOCIEA0BATEIbHOCTH BBIMIOJIHIEMBIX JEHCTBHUI OT

HCXOOHBIX JaHHBIX

24

KOHCTPYKI_II/ISI «BCTBJICHHUC) . IIOJHasA MW HCIIOJIHAad q)OpMBI. Brimmonnenue u
HCBLIITOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTI) 1 JJOXKHOCTB BI)ICKa3I)IBaHI/I$[). HpOCTI)IG n

COCTaBHBIC YCIIOBUA

25

KOHCTp}/KI_II/Iﬂ «MOBTOPCHHUC» . HNHUKJIbI C 3aJaHHBIM YUCIOM HOBTOpeHI/Iﬁ, C

YCJIOBUEM BBIIIOJIHCHUS, C HepeMeHHOI\/JI MHUKJIa

2.6

Pa3pabotka nmns (opmanbHOrO MCHOJIHUTENS ajiropuTMa, MPHUBOIAIIETO K
TpeOyeMoMy pe3ylbTaTy NpH KOHKPETHBIX HCXOTHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX aJTOPUTMOB C HCIIOJIb30BAHUEM IMKIOB M BETBICHUM IS
yrnpaBieHus: (HOpMaNbHBIMHU  HCIIOJHUTENSIMHU. BBINOTHEHHE —aJrOpUTMOB

BPYYHYIO U Ha KOMIIBIOTECPC. CHUHTaKCHYECKHE U JIOTHUECKHE OIINOKH. OTKa3kI

2.7

SA3pik  mporpammupoBanusi  (Python, C++, Java, C#, IllxonpHbIi
AnroputMmuueckuiit f3bik). Cuctema mpoOrpaMMHUpPOBAHUS: PEAAKTOP TEKCTa

nporpamm, TpaHCJIATOpP, OTIaAJUIHUK

2.8

HepeMeHHa;I: TUII, UM, 3HAYCHHC. HCJ’IHC, BCIICCTBCHHBIC M CHMBOJIBHBIC

nepeMeHHbIe

29

Omneparop mnpucBamBaHusl. ApU(METHYECKUE BBIPAKEHUS M TOPSAOK HX
BbIUHcIeHs. Onepanyy ¢ NEeIbIMU YUCIAMU: LIEJOUYUCIEHHOE JIEJIEHHE, OCTaTOK

OT OCJICHHA. HpOBepKa ACIIUMOCTH OJHOTO LCJIOTO YHUCJIa Ha APYTOC

2.10

BerBnenus. CocraBHblE YCIOBMsI (3allUCh JIOTMYECKMX BBIPAXEHUM Ha
M3y4aeMOM sI3bIKE IporpaMMupoBaHnus). HaxoxaeHne MUHUMyMa U MakCUMyMa
U3 IBYX, TPEX U YETBHIPEX yucell. Pelenre kBaIpaTHOrO ypaBHEHUS, UMEIOLIETO

BCIICCTBCHHBIC KOPHHU

2.11

HI/IaJIOFOBaSI OTJIagKa nporpaMm: nmouraroBO€ BBIITOJIHCHUC, IIPOCMOTP 3HAYCHUMN

BCINYHH, OTJ'IaI[O‘IHHﬁ BBIBOJ, BBI60p TOYKH OCTaHOBa

2.12

[ukn ¢ ycnmoBueM. Anroput™M EBKinma 11 HaxokIeHNUs HanOOIbIIEro 00IIero
JEUTENIS IBYX HATYpalbHBIX uKcell. Pa3Oouenne 3anucu HaTypalibHOTO YUCIIA B

MO3UIMOHHON CHCTEME C OCHOBAaHUEM, MEHbIIMM WIM paBHbIM 10, Ha




OTAENbHBIE HU(PHI

2.13

[{ukn ¢ nepeMeHHOM. ANropuTMBI IPOBEPKU AE€TUMOCTH OJHOTO LIEJIOT0 YUCIIa

Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YUCIIA Ha POCTOTY

2.14

O06paboTka CUMBOJBHBIX JNaHHBIX. CHMBOJIBHBIE (CTPOKOBEIE) TIEPEMEHHBIE.
ITocumBonbHast obpaboTka cTpok. Iloacu€r 4yacTOThl MOSBIEHUS CHMBOJIA B

ctpoke. BcTpoennbie pyHKIMU 1151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX pe3yJIbTATOB pabOTHl aNropuTMa MpU 3aJaHHOM
MHOYECTBE BXOJHBIX JaHHBIX, ONpPEIEICHNE BO3MOXKHBIX BXOJAHBIX JaHHBIX,

MPUBOAAIIMX K JAHHOMY PE3YJIbTaTy

9 KIIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJIEPKAHUSA

[{udpoBasi rpaMOTHOCTH

1.1

I'moGanbnas cerp MuTepHer. IP-aapeca y3moB. CeTeBoe XpaHEHHE IaHHBIX.
MeTo/1bI MHIUBHYaTbHOTO M KOJJIEKTUBHOTO pa3MeIleHHs: HOBOW MH(opMaluu B
Wntepunere. bonbiine naHHble (MHTEpHET-JAAaHHbIE, B YacCTHOCTU JaHHBIE

COILIMAJIbHBIX CETE)

1.2

[Tonsitne 00 WHPOPMAIMOHHON O0€30MacHOCTH. YTPOo3bl WHGOPMAIMOHHON
0€30macHOCTH TIPU padoTe B TJIOOATBHON CETH U METOJBI MPOTHUBOJACHCTBUS UM.
[TpaBuna Ge3omacHOi ayTeHTH(PHUKAIUU. 3aluTa JUYHONH WH(POpPMAIUU B CETH
Nutepner. be3omacHelie cTparerun  moBeneHuss B cetd  MHTepHer.
[IpenynpexaeHne BOBICUCHHS] B JIECTPYKTUBHBIE W KPUMHHAIbHBIE (POPMBI

CETEeBOM aKTUBHOCTHU (KHOEPOYIUIMHT, GUIITMHT U ApyTHUe (HOPMBI)

1.3

Bunsl nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHKAIIMOHHBIE
CepBHUCHI (TMOYTOBasl Ciyk0a, BUIEO-KOH(EPEHL-CBSI3b U APYTHUE), CIIPABOYHbIE
Cy>XObl (KapTbl, paclucaHWsi € JPyTrHe), TOMCKOBBIE CIYXKOBI, CIy>KObI
OOHOBJICHHMSI TPOrpaMMHOr0 obecredeHuss U Jpyrue ciyxO0bl. CepBHCHI
rocyJapcTBeHHbIX  yciyr. OOmaynele xpaHwiuima jgaHHbIX.  CpencTsa
COBMECTHOM pa3paboTKu  JOKyMeHTOB (oHjaiH-odwucel). I[Iporpammuoe
o0ecrieueHne Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBBIE U Tpadudeckue

PECAAKTOPbI, CPCAbI pa3pa60T1<H nporpamm

TeopeTnueckre 0CHOBbI HH)OPMATHKI

2.1

Monens. 3agauu, pemiaemble ¢ MOMOUIbIO MojenupoBaHus. Kiaccudukanum




mojenel. MatepuanbHble  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIH.
HenpepbiBHble M AHCKpeTHbIe MojJenu. MmutanumoHHble Moaenu. Wrposbie
mojend. OneHKa COOTBETCTBUS MOJEIM MOJACIHPYEMOMY OOBEKTY M IIEJsIM

MOJCIMPOBAHUA

22

Tabmmunbie moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHUS

23

ba3el nmaHHbiX. OTOOp B TabnuMIle CTPOK, YAOBJIETBOPSIOUIMX 33JaHHOMY

YCIIOBHIO

24

I'pad. Bepmuna, pebpo, myrb. OpHUEHTHpPOBaHHBIE M HEOPHUEHTUPOBAHHBIC
rpadri. JlnmuHa (Bec) pebpa. BecoBas marpuma rpada. [nuHa mytd mexmy
BepumHaMu rpaga. Ilouck ontumansHoro mytu B rpade. HauanbHas BepummHa
(MCTOYHMK) M KOHEYHas BepuIMHa (CTOK) B OPUEHTHPOBAHHOM rpade.

Brruucrienue Koim4ecTBa MyTel B HAIPaBICHHOM allMKJINYECKOM rpage

2.5

Hepeso. Kopenb, BepmuHa (y3en), mct, pedpo (mayra) nepeBa. BoicoTa nepesa.
[TomnepeBo. Ilpumepsl wucmonbp3oBaHus JAepeBbeB. llepebop BapuaHTOB ¢

HIOMOIIIBIO IepeBa

2.6

[lonsiTue MaTemMaTH4YecKOM MoOJenH. 3ajJayd, pelraemMble C  MOMOIIbIO
MaTeMaTU4eCKOro (KOMITBIOTEPHOTO) MOJEIHPOBAHUS. Otnunune
MAaT€MaTHYEeCKOW MOJEIM OT HATYpHOM MOACIM U OT CJIOBECHOIO

(JIuTepaTypHOTO) ONMHUCAHMS 0OBEKTA

2.7

OTansl KOMIIBIOTCPHOI'0O MOACIIMPOBAHUA: ITIOCTAHOBKA 3aJda4dd, IMTOCTPOCHHC
MaTeMaTH4EeCKOM MOACIIH, ImporpamMmmHast pcaiursanus, TECTUPOBAHUC,
MPpOBCACHUEC KOMIIBIOTCPHOI'O OKCIICPHUMCHTA, aHAJIIM3 C€ro pce3yJibTaToOB,

YTOYHCHUC MOICIIN

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Paz0Ouenue 3aJa4d Ha Ioa3aJgaydi. CocraBneHue AJITOPUTMOB U IIPpOrpaMm C
HUCIIOJIB30BaHHEM BGTBJICHI/Iﬁ, IUKJIOB KW BCIOMOTI'aTCJIbHBIX aJITOPHUTMOB JIA

YIIpaBJICHUA UCITOJIHUTCICM WU APYTHUMHA UCIIOJIHHUTCIIAMUA

32

Tabnuunble BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. CocCTaBieHHE U
OTNaZKa TMPOrpaMM, pealu3yIOUMX TUIIOBBIE  alNTOPUTMBI  00paboOTKU
OJIHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJTHOM H3 SI3BIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonbHblii AnropurMuyeckuit S3bIK):
3aMoJHEHNE YHCJIOBOTO0 MACCHBA CIIyYaWHBIMH YHCIAMHU, B COOTBETCTBUU C
dbopMmyIoit unu myTéM BBOJA YHCEN, HAXO0XKJIEHHE CyMMBbI JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOMCK 33JJaHHOT0 3HAYSHUS B MacCHBE, TTOJICUET DJIEMEHTOB MacCHBa,

YAOBJICTBOPAOIHUX 3aJJaHHOMY YCJIOBHUIO, HaXO0XICHHUC MHHHUMAJIbLHOI'O




(MakcUMaJIbHOT0) 71eMeHTa MaccuBa. COpTUPOBKA MacCUBa

3.3

OO6paboTka TOTOKAa JAHHBIX: BBIUMCIEHUE KOJIMYECTBA, CYMMBI, CPEIHEro
apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHMAaJbHOTO 3HAYEHMs SJIEMEHTOB

MoCJICA0BATCIIbHOCTHU, YAOBJICTBOPAOIINX 3aJaHHOMY YCIIOBUIO

3.4

Vnpasnenue. Curnan. O6paTtHas cBs3b. [lomyueHne CHUTHaJIOB OT IU(PPOBBIX
JATYUKOB (KacaHMs, pAacCTOSIHUS, CBeTa, 3Byka U Jpyroro). IIpumepsr
UCTOJIb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHHS
TEXHUYECKUMU YyCTPOMCTBaMHM, B TOM 4YHUCIe B poOoroTexHuke. [Ipumepsl
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPAaBJICHHUS IBUKEHUEM B TPAHCIIOPTHOM
CHUCTEME, CBapOYHas JMHUSA aBTO3aBOJA, AaBTOMATH3UPOBAHHOE YIIPABIECHUE
OTOIUICHMEM JIOMa, aBTOHOMHAs CHUCTEMa YNPABICHUS TPAHCIOPTHBIM

CPEIICTBOM U JAPYTHUE CUCTEMBI)

WupopmaninoHHbIE TEXHOJIOTUU

4.1

[TonsTne 00 AMEKTPOHHBIX TabMUIAX. THUIBI JaHHBIX B A4YeHKaxX 3JIEKTPOHHOMN
tabnuuel. Penaktuposanue u ¢popmatupoBanue Tadnui. BerpoenHble pyHKIMM
JUId TIOMCKAa MaKCHUMyMa, MMUHHMYMa, CYMMBl M CPEIHEr0 apu(pMETHYECKOTroO.
CopTupoBKa MJaHHBIX B BBIJIEIEHHOM JuanasoHe. [locTpoenue nuarpamm
(rucrorpamma, KpyroBas JauarpamMma, TOuyedHas auarpamma). BeiOop Tumna

JIUarpaMMBbI

4.2

[IpeobpazoBanue Gopmyn npu kKornupoBaHuu. OTHOCUTENNBbHAsS, aOCOIIOTHAS U

CMCHIaHHaA aApCCalnia
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Y CIIOBHBIC BBIYHMCIICHUSI B JICKTPOHHBIX Tabiumax. CyMMUpOBaHHE U MOJCUET
3HAUYCHMM, OTBEYAIONIUX 3aJaHHOMY yclioBui0. OOpaboTka OonbInx HAOOPOB

JaHHBIX. Yucnennoe MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax
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Pone MH(MOpMAIIMOHHBIX TEXHOJOTHI B Pa3BUTHH 3KOHOMHUKH MHpa, CTPaHBbI,
peruoHa. OTkpbITEIe OOpa3oBaTenbHbIC pecypchl. [Ipodeccuu, cBsi3aHHBIE C
nHpopmaTukoi U  WHPOPMAIMOHHBIMH  TEXHOJIOTHSIMU:  BeO-au3aifHep,
MPOTPaMMUCT,  pa3pabOTYMK  MOOWIBHBIX  MPHWIOXKEHUH, TECTUPOBIIUK,
APXHUTEKTOP TPOTPAMMHOTO OOECIEUYEHUs], CICIUAIUCT 10 aHAJIU3y TaHHBIX,

CHUCTEMHBIN aJIMUHHACTPATOP




IMPOBEPAEMBIE HA OI'3 IO UH®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMoro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHKS K NMPeIMETHBIM pe3yibTaTamM
0a30BOr0 ypOBHSI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

1

3HaTh (TOHUMATh)

1.1

Bnamenue OCHOBHBIMH  TOHATHSMHU: HWH(pOpMANHs, Iepenaya,
XpaHeHue u o0paboTka WHOpMALUHU, ATOPUTM, MOIENb, [U(POBOI
OPOAYKT ¥ WX HCIONB30BaHHME JUISi pEHICHUs y4YeOHBIX U

MPAKTUYCCKUX 3a1a4

1.2

Bnanenue mOHATHSIMU: BBICKA3bIBAHUC, JIOTHUYCCKaA  OIllCpalus,

JIOTUYCCKOC BBIPAKCHUEC

Ywmertn

2.1

YMeHue onepupoBaTh €AMHHULIAMU H3MepeHus: MHPOPMAIMOHHOTO

00bEMa M CKOPOCTH Tepeiayn JaHHBIX

22

YMeHue 3anuchiBaTh M CpaBHHMBATh Iienble unciia or 0 mo 1024 B
Pa3IMYHBIX MO3UITMOHHBIX CHCTEMaX CUYHMCIICHHUSI C OCHOBAaHUAMH 2, 8,

16, BBIIONHATE apuPMETHIECKHUE ONIEPAIIUH HA/l HUIMHU

23

VYmMmenue KOOAUpOBaTh M JACKOAUPOBATH COO6H.[CHI/ISI 10 3aJaHHbIM
IIpaBUJIaM; IIOHNMAHHUC OCHOBHBIX IMPUHIHIIOB KOIUPOBAHUA

MH(pOPMALIUU pa3IMYHON IPUPOJIBI: TEKCTOBOM, rpadudecKkoi, ayImo

24

VYMeHue 3alMChIBaTh JIOTHYECKHUE BBIPpAKCHUA C HCIOJB30BAHUCM
AU3BIOHKIMHY, KOHBIOHKIIMW W OTPULAHHA, OIPCACIIATL UCTUHHOCTDH
JJOTHYCCKHX BBIpaH(eHHfI, €CJIM HU3BCCTHBI 3HAYCHHA HNCTHUHHOCTHU
BXOAAIIHUX B HETO MNEPEMCHHBIX, CTPOUTH Ta6J'II/IHH UCTUHHOCTH JIs
JJOT'MYCCKUX BLIpa)KeHHﬁ; 3aIMUCBIBATL JIOTHYCCKUC BBIPAKCHUS Ha

M3y4aeMOM SI3bIKE ITPOrPaMMHUPOBAHU

2.5

YMeHue COCTaBlIATh, BBINOJHATH BPYYHYHO M Ha KOMIIBIOTEPE
HECIIOKHBIE  QJITOPUTMBI I YIPAaBIEHUS  HUCIIOJHUTEISIMU
(Yepenamka, YepTé&XHUK M Jpyrue); cO3/1aBaThb M OTJIAXKUBATH
MporpamMMbl Ha OJHOM U3 SI3bIKOB TIporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlxonbHbld AdropuTMUYECKUN S3BIK),




peanu3yonme HeCI0KHbIE aITOPUTMbI 00paOOTKN YMCIOBBIX JTAaHHBIX
C UCIOJIb30BaHUEM IIMKJIOB U BETBJICHUH; yMEHUE pa30uBaTh 3ajauu
Ha 0331441, UCII0JIb30BAaTh KOHCTAHTBI, IIEPEMEHHBIE U BBIPAKCHUS
pasMYHBIX  TUIOB  (YUCJIOBBIX, JIOTMYECKUX,  CHUMBOJIBHBIX);
AQHAIM3UPOBATh IPEMJIOKECHHBIM AITOPUTM, OIpPEACNATh, KaKHe
pe3yabpTaThl BO3MOXKHBI IPH  33JaHHOM MHOXECTBE HCXOIHBIX

3HA4YECHUHN

2.6

YMeHHe 3anucaTb Ha HM3Yy4aeMOM  A3BIKE IIPOrPAMMHUPOBAHMS
aJIITOPUTMBI IIPOBEPKU IEIMMOCTH OJHOTO LEJOr0 YMCiaa Ha JAPYToe,
MPOBEPKH HATYpaJbHOTO YMCJIAa Ha MPOCTOTY, BBIICIEHUS LUDp M3
HaTypaJIbHOT'O YHCJA, IOMCK MAaKCUMYMOB, MHHHUMYMOB, CYMMBI

YHCJI0BOH IIOCICIOBATCIbHOCTH

2.7

Brnanenue ymeHueM OpHEHTHUPOBATHCS B MEPAPXUUECKOW CTPYKTYpeE
(haiimoBoi cucTeMbl, paboTaTh ¢ (PailIoBON CUCTEMOW MEPCOHATIBHOTO
KOMITBIOTEpA C UCIHONB30BaHUEM Trpaduueckoro wuHTepdeiica, a
MMEHHO: CO3/laBaTh, KOIMPOBAaTh, MEpPEeMeNIaTh, MEPEHMEHOBHIBATH,

YAQJIATh U apXUBUPOBATH (paiiiIbl M KaTaJoru

2.8

BJIaI[eHI/Ie YMCHUSIMHU U HABBIKAMU UCIIOJIb30BAHUA HH(bOpMaHHOHHbIX
U KOMMYHHKallMOHHBIX TEXHOJIOTHI A TIOMCKa, XpPaHCHMHA,

00paboTKHU U TIepeiayy U aHaIM3a PA3IMYHbIX BUI0B UH(POPMALIUH
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YMmeHnue BbIOUpaTh CIIOCOO MPEICTaBICHHs JAaHHBIX B COOTBETCTBUU C
MOCTABIICHHOW 3ajaueil (TaOnuIbl, CXeMbl, TPaQuKH, JUATPAMMEI) C
UCIOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOrPAaMMHBIX  CPENICTB

00pabOTKHU TaHHBIX

2.10

Ymenue ¢opmanuzoBaTh U CTPYKTYpPHpPOBaTh  MH(OPMALHUIO,
WCTIONB3Ysl DJEKTPOHHBIC TaOMMIBl 11 O0pabOTKH, aHaimu3a |
BU3YyaJM3allMy YHCJIOBBIX [JaHHBIX, B TOM WYHCJIE C BBIICIECHUEM
auarna3oHa TaOMUIBl W YNOPSJAOYMBAaHHEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHSTh B 3JEKTPOHHBIX TaOiauuax (GpopmyIibl
UIs  pacdy€ToB C  HUCIHOJB30BAaHMEM  BCTPOEHHBIX  (YHKIUH,
a0COIOTHON, OTHOCUTENIBHOM, CMEIIAHHOW aJpecaliiy; UCII0JIb30BaTh
ANEKTPOHHbIE TAOIUIIBI ISl YUCIEHHOTO MOJETUPOBAHUS B MPOCTHIX

3a/layax M3 pa3HbIX MPEIMETHBIX 00JIaCTei




INEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT CO/Iep:KaHUs

[{udposas rpaMOTHOCTH

H#Part##1.1

Qaiinel U manku (katanmoru). IlpuHnunel mocTpoeHus ¢ailoBbIX
cucreM. [ToaHoe ums daiina (mankn). [1yts k ¢aiiny (manke). Pabora ¢
daiinamMu ¥ KarajloraMu CpeICTBAMM OIEPALMOHHOW CHCTEMBI:
CO3/1aHHE, KOIIMPOBAHME, IEPEMEIICHNE, IEPCUMEHOBAHNE U YIAJICHHE
daitnoB u manok (karanoroB). Tumbl (aitno. CBoiicTBa (aitos.
Qaitnoseiit MeHemxep. [louck QaitioB cpeacTBaMu ONEpaMOHHON

CHUCTCMbI

1.2

OO6wenunenune kommnbploTepoB B ceTb. Ceth MHTEpHET. Beb-cTpanuna,
BeO-caiiT. CTpykTypa ampecoB BebO-pecypcoB. bpaysep. IlomckoBbie
cucrembl. [louck wHpOpMaMM MO KIIOYEBBIM CIOBaM M IO
nzoopaxenuto. JloctoBepHOCTh HWH(GOPMALUHU, TONYYEHHOH U3

Hurepuera. [P-anpeca y3noB. CeTeBoe XpaHEeHHE JaHHBIX

TeopeTnueckre 0CHOBBI HH()OPMATHKHI

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTh OMNMCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOIIECCOB C MOMOILBIO TUCKPETHBIX TAHHBIX.

CumBon. Andasur. MomHocTs andasura. JIBonuHbll andaBur.
KonnuectBO ~ BCEBO3MOXKHBIX  CJOB  (KOJOBBIX  KOMOHWHAIIMIL)
(buKcUpoBaHHOM JUIMHBI B JABOMYHOM aidasure. I[IpeoOpazoBanue
moboro angaButa K JABOMYHOMY. KoiauuecTBO pasiuyHBIX CJIOB
(UKCUPOBAHHON JUIMHBI B alihaBUTE ONpeAEIEHHON MOITHOCTH.
KonupoBanue cuMBOJIOB OJTHOTO aj(aBUTa € MOMOIIBIO KOJOBBIX CIIOB
B pyrom aindasuTte, KogoBas Tabauua, qexkoaupoanue. Konuposanue
TekcToB. PaBHOMepHBI ko HepaBHomepHbiit koa. Konuposka ASCII.
BocemuOuthbie konupoBku. Ilonarue o xonupoBkax UNICODE.
JlexonupoBaHue cOOOUIEHUH C HCIONb30BAaHHUEM PAaBHOMEPHOIO U

HepaBHOMEPHOTO Koaa. MIHopMarmoHHbIit 00bEM TeKCTa
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Nudpopmannonuslii 00b€M NaHHBIX. BUT — MHUHMManpHas eIUHMIIA
KOJIN4eCTBa MH(OpMauu — ABOMYHBIN pa3psi. Equnuiel namepenus

nH(OpPMAITMOHHOTO 00BhEMA JTaHHBIX. buT, O0alT, KMIOOAKT, MeradaurT,




rurabaiit. CKopocTh nepeaaun JaHHBIX. EJUHUIBI CKOPOCTH mepenadyn

JaHHBIX
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KomupoBanue npera. LlBetoBeie monenu. Moaens RGB. ['mybuna
kogupoBaHus. [lanurpa.

PactpoBoe m BekTOpHOE mpeacTaBieHne H300pakeHmid. [Tukcensb.
Onenka wuH(pOpPMAIIMOHHOTO 00bEMa TrpadUYecKuX JaHHBIX IS

pacTpoBOTo M300paKEHUS
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KomupoBanue 3Byka. Paspsanocts m yactora 3anucu. Komnuectso
KAHAJIOB 3aIIUCH.
OHGHKa KOJIMYCCTBCHHBIX ITapaMETPOB, CBA3AHHBIX C MPCACTABJICHUEM

U XpaHEHHEM 3BYKOBBIX (haiiyioB

2.5

Hemo3unmonnble W MO3UIMOHHBIE CHUCTEMBI cuucieHus. AudaBur.
OcHoBanue. Pazsépuyras ¢opma 3anucu umcma. [lepeBog B
NECATHUYHYI0 CHCTEMYy 4YHCElN, 3allCaHHBIX B JPYTUX CHUCTeMax
CUHCIICHHSL.

Pumckas cucrema cunciaeHus

2.6

JBonuHas cucrtema cuncieHus. [lepeBoa LenbIx 4ynucen B mpeneiax oT
0 no 1024 B nBoMYHyIO cucTeMy cuucieHus. BocekMepuuHas cucrema
cuncienus. [lepeBon uncen u3 BOCbMEPUUHON CUCTEMBI B IBONYHYIO U
JIeCATHUHYI0 cucteMbl U oOpaTtHo. lllecTHamnarepuunas cuctema
cuncienus. IlepeBon umcen W3 IMECTHAAIATEPUYHONW CHUCTEMBI B
JMBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHUCTEMBI U OOpaTHO.

ApudmeTnueckue onepariy B IBOUYHON CUCTEME CUUCIICHUS

2.7

Jlormueckne BBICKa3bIBaHMS. JIOTMUYSCKHE 3HAYCHHS BBLICKA3LIBAHMI.
DJIleMEHTapHbIEe U COCTaBHbIE BbICKAa3bIBaHUA. Jlormueckue omnepanuu:
«» (KOHBIOHKIUS, JIOTMUECKOE YMHOXKEHME), «HUIN» (IU3BIOHKIIMS,
JIOTHYECKOEe CIIOXKEHHE), «Hey» (normueckoe orpuiianue). [Ipuoputer
Joruyeckux omnepanuid. OmnpeneneHue HWCTUHHOCTH  COCTAaBHOTO
BBICKA3bIBAaHMUSA, €CJIM W3BECTHHI 3HAUCHHS HCTUHHOCTH BXOIAIIUX B
HEro DJIEMEHTApHBIX BbICKa3bIBaHUU. JlOrMYeCKHe BBIPAKEHUS.
[TpaBuna 3ammcu noruyeckux BeIpaxkeHwil. I[locTpoenue Tabmnwil

HCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

2.8

Jlornueckme dmeMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMH

KOMIIBIOTEpa
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HerepBIBHBIC n  JUCKPCTHBIC MOICIIH. MmutanyonHbple  MOJIEIH.




Urpossie momenun. OueHka aAeKBATHOCTH MOJEIU MOJACITUPYEMOMY

06’beKTy " OCJIAM MOACIIMPOBAHHA

2.10

Ta6muunbie Monenu. Tabnuia Kak MpeacTaBiIeHHe OTHOIICHUS. basbl
naHHBIX. OTOOp B TaONMIIE CTPOK, YAOBIETBOPSIONIUX 33JaHHOMY

YCIIOBHIO

2.11

I'pad. Bepmuna, peopo, MyThb. OpueHTupOBaHHBIC u
HEOpUEHTHpOBaHHbIe rpadnl. [nuHa (Bec) peOpa. BecoBas marpuiia
rpada. Jnuna nytu Mexay BepmnHamu rpada. [lonck ontumaibHOTO
nyTu B rpade. HayanbHas BepmivHa (MCTOUYHUK) M KOHEYHAsI BEPIIMHA
(CTOK) B OpHEHTUPOBAHHOM Tpade. Berunciienne Koin4yecTBa myTeil B

HAPaBICHHOM aIlMKINYECKOM rpade

2.12

HepeBo. Kopens, BepuinHa (y3en), TucT, pedpo (ayra) aepeBa. Beicota
nepesa. [lomnepeso. [Ipumepsr ncnonbs3oBanus nepeBbeB. [lepedop

BAapUAHTOB C ITIOMOIIBIO J€PCBA

ANTOpPUTMBI U IPOTPAaMMUPOBAHUE

3.1

CpotictBa anroputma. CrocoObl 3amucu anroputMa (CIOBECHBIN, B
BHJIe OJIOK-CXEMBI, IIPOTPaMMa).

CocTraBiieHHE aNTOPUTMOB U MPOTPAMM C UCTIOIH30BAHUEM BETBIICHUH,
IUKJIOB M  BCIOMOTATENbHBIX  AITOPUTMOB Ui  YIpaBJICHUS
ucnonauteneMm (Pobor, UYepenamka, YepTéxHUK U Jpyrue).

BrimonHenue anr OpPUTMOB BPYUYHYIO U HAa KOMIIBIOTEPC
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S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[konbHBINA ANTOPUTMUYECKHUN S3BIK).

Cucrema  mpOrpaMMHUPOBAHUSA:  PEHAKTOP  TEKCTa  MpOrpamm,
TPaHCIATOP, OTIAAUHK.

[lepemennas: tum, wuMs, 3HadeHue. llenble, BeleCTBEHHbIE U
CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHusA. ApU(PMETHUYECKHUE BBIPAKECHUS U MOPSAIOK
ux BbluuciaeHus. Onepaluu € LENbIMU YHUCIAMU: IEJIOUHUCICHHOE
JIEJIEHnEe, OCTaTOK OT JeneHus. Bersinenus. CocTaBHBIE YCIOBHSA
(3amMch  JIOTMYECKMX  BBIPAKEHMH  HA  HM3Yy4yaeMOM  SI3bIKE
nporpaMMupoBanus). Haxoxaenne MUHUMyMa

U MaKCHUMyMa U3 JBYX, TPEX U YEThIPEX ymcell. Pemenne kBaapaTHOro
YPaBHEHHUs, UMEIOLIEr0 BELIECTBEHHbIE KOpHU. L{uki ¢ ycnoBuem.

Anroput™m EBKiinia ais HaX0XA€HNUS HaHOOJBIIETr0 OOIIETO AEIUTENs




JIBYX HaTypalbHbIX 4ucesd. Pa3OueHue 3amucu HaTypajabHOTO YMCIA B
MO3UIIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIIMM WJIM paBHbIM 10, Ha
ornensHble mUppsl. LUk ¢ mepeMeHHOR. AJTOPUTMBI TPOBEPKU
JIETTMMOCTH OJTHOTO II€JIOTO YKCiia Ha JIPYroe, MPOBEPKH HATYpPaTbHOTO

YHCJla Ha POCTOTY

3.3

OOpaboTka CHMBOJBHBIX JaHHBIX. CHUMBONIBHBIE  (CTPOKOBEIC)
nepemennbie. [locumBosbHas oOpaboTka cTpok. [lomcuér wacToThl
MOSIBJICHUSI CUMBOJIA B CTpoke. BeTpoeHnble GpyHKImMM Ui 00paboTKH

CTPOK

3.4

Omnpenenenne BO3MOXKHBIX Pe3yJlbTaTOB padOThl alroputMa IpU
JaHHOM MHOXXECTBE BXOJHBIX IAHHBIX, OIPENEICHHE BO3MOXKHBIX

BXOOHBIX JaHHBIX, IPUBOAANIUX K JAHHOMY PE3YJIbTATy

3.5

TaGmuunbie  BenmmuuHbl  (MaccuBbl).  OJHOMEpPHBIE  MAaCCHBBI.
CocraBneHne ¥ OTHaAKa MPOTPaMM, PEATH3YIOIIUX THUIIOBBIC
AIrOpUTMbl 0OPaOOTKU OAHOMEPHBIX YHMCIIOBBIX MAacCHUBOB, HA OJHOM
u3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, CH#,
[[IxonbHBIA ~ ANTOPUTMUYECKUA  SI3BIK): 3allOTHEHHE YHCIIOBOTO
MacCUBa CIIyYailHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION WU
nyTéM BBOJA 4YHCEJ, HAaXOXJICHHE CYMMBI JJIEMEHTOB MAacCHUBa,
JUHEWHBIN OUCK 33JJaHHOTO 3HAUCHHUS B MAaCCHBE, MOACUYET DJIEMEHTOB
MacCHBa, YJOBIETBOPSIOMINX 3aJlaHHOMY YCIIOBHIO, HAaxXOXJICHHUE
MUHUMAJIBHOTO (MaKCHUMAallbHOTO) JJeMeHTa MaccuBa. COpTHpPOBKa
MaccuBa. OOpaboTKa TIOTOKAa JIaHHBIX: BBIYHCICHHE KOJIHMYECTBA,
CYMMBI, CpeaHero apudmeTuyecKoro, MUHUMAJTBHOTO u
MaKCHUMalbHOTO  3HA4eHHs  DJJIEMEHTOB  IIOCJIEOBATEILHOCTH,

YIOBJIETBOPSIOLINX 3aJaHHOMY YCIIOBHIO

3.6

VYmupasnenue. Cur"an. OOpatHas cBsi3b. llomydyeHue cuUrHajIoOB OT
U(PPOBBIX JATYMKOB (HANpUMep, KacaHHsl, paCCTOSHHS, CBETa, 3BYKa).
[Tpumepsl KCIONIB30BAHUSA MPHUHIMIA OOpPaTHOM CBSI3M B CHUCTEMax
YIPaBIEHUS TEXHUYECKHMMH YCTPONCTBAMHU C IOMOILIBIO JaTYUKOB, B

TOM 4HUCJIC B pO6OTOTeXHI/IKe

HNudpopmaninoHHbIe TEXHOJIOTUU

4.1

TexcToBble JTOKYMEHTBI M MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa,
a03a11, CTpoka, CIIOBO, CHMBOJI).

TekcToBBIM MpoUEeccOp — MHCTPYMEHT CO3/IaHUs, PEIAKTUPOBAHUS U




dopmatupoBanus TekcroB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CoiictBa cumBoioB. lpudt. Tunsl mpudros (pydnensie, ¢
3aceykamMM, MOHOIIKMpPHUHHBIE). [lomykupHOE U KypcuBHOE HauepTaHUE.
CgoiicTBa a03ameB: TpaHUIBI, a03alHBIA  OTCTYI, HWHTEPBAa,
BelpaBHUBaHue. [lapameTprl crpanunel. CtuneBoe (opMaTHpOBaHHUE.
CrpykrypupoBanue HH(GOpPMAIMU C TIOMOIIBIO CIUCKOB W TaOJIHII.
MHoroypoBHeBble  cnucku. JloOGaBneHue TalbiaMil B TEKCTOBBIC
NOKyMEHTHl. BcraBka wW300pakeHHII B TEKCTOBBIE JIOKYMEHTHI.
OOtrexkanue u300pakeHU TEKCTOM. BkiroueHHe B TEKCTOBBIM
JOKYMEHT Auarpamm, (Gpopmyi, HyMepalul CTPaHHUIl, KOJOHTUTYJIOB,

CCBUIOK Y APYTHUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonb3oBanue rpaduueckux MPpUMHUTHBOB.
Onepanuu peJakTUpOBaHUS rpaduUUecKMX O0OBEKTOB, B TOM YHCIIE
mpoBbIX (GoTorpaduii: M3MEHEHUEe pa3Mmepa, oOpeska, MOBOPOT,
oTpakeHue, pabota ¢ o0nacTsaMu (BbIIEIIEHNE, KOTMPOBAaHUE, 3a]TMBKA
I[BETOM), KOPPEKIMS IBETa, SIPKOCTH M KOHTPACTHOCTU. BekTopHas
rpa¢uka. Co3laHie BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEICTBAMU
TEKCTOBOTO IpOLECCOpa WM JAPYTrUX Iporpamm  (TIpUIIOKEHUH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI
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[ToaroToBka MyapTUMEIUHHBIX mpe3eHTaruii. Cnaiin. JlobaBnenue Ha
Claiii Tekcta W u300paxeHwil. PaboTa ¢ HECKOTBKUMHU ClalgaMH.
JobGapienne Ha clnai] ayauOBU3YalIbHBIX JIaHHBIX. AHUMAaIuS.

I'mnepccpuiku
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Tunel TaHHBIX B s9EHKaX SJIEKTPOHHOW TaOmuibl. PegakTupoBanue u
dbopmarupoBanue Tabmui. BcTpoeHHble (QYyHKIIMM S TIOMCKa
MakKCHUMyMa, MHHHMYMa, CYMMBI W CpEIHEro apupMeTH4ecKOro.
CopTupoBKa [JaHHBIX B BBIICJICHHOM 1uamna3one. I[loctpoenue
auarpaMMm  (TUCTOrpamMma, — KpyroBas — AuarpaMma,  TOuY€4Has
nuarpamma). Beibop tumna auarpammsl. [Ipeo6pasoBanue dpopmyi npu

KOIMUPOBaHWH. OTHOCI/ITGJ'IBHaSI, a0COJIFOTHAS ¥ CMEIIaHHAas aapecanusa

4.5

VYcoBHbBIE BBIUKCICHUS B AJEKTPOHHBIX Tabmunax. CymMMHpoBaHHE U
noJCcuéT 3HAUYEHUH, OTBEYAIOLIMX 3aJaHHOMY YycioBuio. ObOpaboTka
O0onbpmIMX HAOOpPOB JaHHBIX. YHCIEHHOE MOJEIUPOBAaHHE B

OJICKTPOHHBIX Ta6J'II/II_IaX




YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET
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