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INOACHUTEJIBHASA 3AIINCKA

[TporpamMa nmo nHGOpMATHKE HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl COCTaBJICHA
HAa OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEeNbHOM MPOTrPaMMBbI
OCHOBHOT0 0011er0o o0pazoBanus, npeacraBieHHbx B PI'OC 00O, a Takxke dhenepaibHON
pabouelt mporpaMMbl BOCITUTAHUS.

[Iporpamma mo wuHpoOpMmaTuke naéT NpPEACTaBICHHE O IENAX, OOIIeH CcTpaTeruu
oOy4eHus1, BOCIIUTAHUS U Pa3BUTH 00YUAIOIINXCs CpeicTBaMU HHPOPMATUKU Ha 0a30BOM
YpOBHE, yCTaHaBJIMBAET 00s3aTEIbHOE MPEAMETHOE COJEp)KaHUE, MPEAyCMaTPUBAET €ro
CTPYKTYPUPOBAHHE I10 pa3zeiiaM U TEMaM.

[Iporpamma 10 HH(pOpPMATUKE OMNpEACNseT KOJIUYECTBEHHbIE U KauyeCTBEHHbIE
XapaKTepUCTHKN Y4eOHOro MaTepuana Al KaXKAOro roja M3y4eHHs, B TOM YHCIE IS
COJIEPKATEIHHOTO HAMOJHEHHsI Pa3HOTO BHAAa KOHTPOJS (IMIPOMEXKYTOUHOM aTTecTalllH
o0y4arommxcs, BCEPOCCHUMCKMX IPOBEPOYHBIX pabOT, TOCYJapCTBEHHOW MTOTOBOM
aTTeCTaIIVH ).

[Tporpamma o nHpOpPMAaTUKE SBISIETCS OCHOBOM IS COCTABJICHUS aBTOPCKUX yUSOHBIX
porpaMM, TEMAaTUYECKOTO TNIAHUPOBAHUS Kypca yUUTEIIEM.

[lenamu wu3ydeHus: HMHPOPMATUKUM HA YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHus
ABJISIIOTCSL:

(GopMUpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs Hayku WHGOPMATHUKH, OCTIDKEHUSM HAYYHO-TEXHHYECKOTO TMporpecca u
OOILIECTBEHHON MPAaKTUKHU, 32 CUET pPa3BUTUS MPEACTaBICHUN 00 WHOOpPMAIMU KaK O
BaKHEHIIIEM CTPaTerMYecKOM pecypce pa3BUTUSL JMYHOCTH, TOCYJapcTBa, OOILECTBa,
NOHMMAHUSA POJIM HH(OPMALIMOHHBIX MPOLECCOB, HMHPOPMAIMOHHBIX PECYpCcoOB U
MH(OPMAITMOHHBIX TEXHOJIOTHH B yCIOBHSX LU(poBOi TpaHchopmaiuu MHOTUX cdep
KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecrieueHre yCIOBHM, CIMOCOOCTBYIOIIMX PAa3BUTHIO AJITOPUTMHYECKOTO MBILIICHUS
KaK HEO0OXOJIMMOro YCIIOBUS TNPO(PECCHOHATBHON JIEATEIbHOCTH B COBPEMEHHOM
uH(DOpMAIIMOHHOM  OOIIECTBE, MPEANOJararmIiero CrnocoOHOCTh  OoOydJaromierocs
pa30uBaTh CIIOXKHBIE 337auu Ha OoJyiee MPOCTHIC MO/13a/1a4M, CPAaBHUBATH HOBBIE 3aJ1a4d C
3aJjayaMH, PEIIEHHBIMUA paHee, ONPENeNsATh MIArd JUisl JOCTKEHHS pe3yibTara M TaK
nanee;

dbopMHpoBaHUE W Pa3BUTHE KOMIETEHIIMN OOydYaromuxcsi B 00JacTH HCIOJIb30BaHUS
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, B TOM YHWCJI€ 3HAHUW, YMEHUH U
HABBIKOB paboOThI ¢ WH(pOpMaIMEel, MPOrpaMMHUPOBAHUS, KOMMYHHUKAIIUU B COBPEMEHHBIX
M(dPOBBIX cpelax B yCIOBUAX oOecriedyeHus: HHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH
o0ydJaromerocs;

BOCIIUTAHWE OTBETCTBEHHOTO M M30MPaTEIbHOTO OTHOUICHMS K MH(OpMaHU ¢ YYETOM
MPABOBBIX M JTHUYECKUX AaCMEKTOB €€ paclpOCTpaHEHHs, CTPEMJICHHUS K MPOIOHKEHUIO
oOpa3oBaHus B 00JaCTH MHPOPMAITMOHHBIX TEXHOJOTHUN W CO3UIATEIIBHOU JIEITEIIbHOCTH
C IPUMEHEHUEM CPEJICTB MH(POPMAIMOHHBIX TEXHOIOTHH.

Nudpopmatrka B OCHOBHOM 0011IeM 00pa30BaHUU OTPAXKALT:



CYIIHOCTh MH(OPMATUKH KaK HAYYHOW AUCHUIUIMHBI, M3Yy4arolled 3aKOHOMEPHOCTH
IPOTEKAHUS U BO3MOKHOCTU aBTOMATHU3AIlMU MH(POPMALIMOHHBIX MPOIIECCOB B PA3JIMYHBIX
CUCTEMAX;

OCHOBHBIE 00JIaCTH TPUMEHEHUA HH(POPMATHUKH, TPEXKIE BCEro HH(POPMAIMOHHBIC
TEXHOJIOTHH, YIPABICHUE U COIIMATIBHYIO CeEpy;

MEXIUCITUTUIMHAPHBIN XapakTep HHGOPMATUKU U HH(OOPMAIIMOHHON A TENbHOCTH.

N3yuenne uHGOPMATUKK OKa3bIBa€T CYIIECTBEHHOE BIUSHUE Ha (POPMUPOBAHUE
MHUPOBO33pEHUs O0YyYarolIEerocsi, €ro >KU3HEHHYI0 MO3WLHUI0, 3aKJIAJbIBAET OCHOBBI
NOHMMAHUA TPHUHLIUIOB (YHKIIMOHUPOBAHUA U HCIOIB30BaHUS HH(DPOPMAIIMOHHBIX
TEXHOJOTHH Kak HEOOXOAMMOTrO WHCTPYMEHTA MPAaKTHUYECKH 000U AESITeNTbHOCTH U
OJIHOTO M3 HauOoJiee 3HAYMMBIX TEXHOJOTUYECKUX JOCTHKEHHM COBPEMEHHOU
OUBWIM3aUU. MHOrMe mnpeaMeTHble 3HaHUS U CIOCOOBI JESATEIbHOCTH, OCBOCHHBIE
oOyJarouMMucss Npu HM3yYeHHH HHPOPMATUKH, HAXOAAT IMPUMEHEHHE KaK B paMKax
00pa3oBaTEeNbHOTO MpOLECCa, TaK M B HMHBIX JKU3HEHHBIX CHUTYyalUsX, CTaHOBSTCS
3HaYUMBIMU JJI1 (OPMHUPOBAaHUS KayeCTB JIMYHOCTHU, TO €CTh OPHUEHTUPOBAHBI Ha
(dbopMHpOBaHHUE METAIPEIMETHBIX U JJMUHOCTHBIX PE3YJIBTATOB O0YUYECHHUS.

OcHoBHble 3amaun yuyeOHoro mnpeamera «HHpopmatuka» — chopmupoBaTh Yy
00yYaromMXcs:

NOHMMAaHUE TNPUHIMIIOB YCTPOMCTBA M (PYHKUMOHUPOBAHUS OOBEKTOB LU(POBOro
OKpY>KEHHMsI, PEACTABIECHUS 00 UCTOPUU U TEHJEHIUAX Pa3BUTH MHPOPMATUKHU MEpHOa
1 poBoi TpaHc(hOpMaly COBPEMEHHOTO 00IIECTBA;

3HAHMS, YMEHHMS UM HaBBIKM TIPaMOTHOW TOCTAHOBKM 3aJa4, BO3HUKAIOUIMX B
MPaKTUYECKOM JEeATENbHOCTH, [JIi WX PpEIIEHHd C TMOMOUIbI0 HMH(POPMALMOHHBIX
TEXHOJIOTH, yMEHUS U HABBIKU (DOPMATM30BAHHOTO OMKMCAHUS MOCTABJICHHBIX 33/1a4;

0a3oBbie 3HAHHUA 00 HWHPOPMAIMOHHOM MOJEIUPOBAHUH, B TOM 4YHUCJIE O
MaTeMaTH4YeCKOM MOJIEIMPOBaHUH;

3HAHHE OCHOBHBIX QJITOPUTMUYECKHX CTPYKTYp U YMEHHUE NMPUMEHATH 3THU 3HAHUS IS
MOCTPOEHUS AJITOPUTMOB PELIEHUS 3a/1a4 10 UX MAaTEMAaTUYECKUM MOJECIISIM;

YMEHHMSI U HaBBIKA COCTABIIEHUSI IPOCTBIX MPOTPaMM IO MOCTPOCHHOMY aJrOpUTMYy Ha
OJIHOM U3 A3BIKOB IIPOIPaMMHPOBAHHUSI BBICOKOTI'O YPOBHSI;

YMEHHMSI M HaBBIKM 3()QPEKTUBHOTO MCHOIb30BAHUS OCHOBHBIX THUIIOB NPUKIIAIHBIX
nporpaMm (TIPHIJIOKEHUI ) 00IIIero Ha3HaueHUsI U1 UHPOPMAIIMOHHBIX CUCTEM JJIsI PEIICHUS
C UX MOMOIUIbIO MPAKTUYECKUX 3a/lay, BiiaJieHue 0a30BbIMH HOpMaMH WH(OPMAIMOHHON
ATUKHU U TIpaBa, OCHOBaMH MH(POPMAIIMOHHOW 0€3011aCHOCTH;

YMEHHE TPaMOTHO HHTEPIPETHPOBATh PE3YJIbTAaThl PEIICHUs MPAKTHUECKUX 3a1ad C
MOMOIIbI0 HMH(POPMALMOHHBIX TEXHOJOTUH, NPUMEHSTh TIOJIYYEHHbIE pe3yJbTaThl B
IIPAKTUYECKON ESTEIBHOCTH.

[enu u 3agauu u3ydeHus MHOOPMATUKU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
OTIPE/IEIISIOT CTPYKTYPY OCHOBHOTO COJEpKaHUSI yueOHOTO MpeaMeTa B BUJIE CIAEAYIOUIUX
YEeTBIPEX TEMATUYECKUX Pa3JIEIIOB:

nudpoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKHU;



JITOPUTMBI ¥ TIPOTPaMMHPOBAHHUE;
uH(OPMAIMOHHBIC TEXHOJOTHH.
Ha u3yuenne nadopmatuku Ha 6a30BoM ypoBHe otBojauTcs 102 yaca: B 7 kiacce — 34
yaca (1 gac B Hemenmo), B 8 kinacce — 34 yaca (1 gac B Henemo), B 9 kinacce — 34 4gaca (1
4yac B HEJETIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Hu¢posBast rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KoMmbioTep — yHHBEpCaJbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroliee I1o
nporpamme. TUIBI  KOMIBIOTEPOB:  MEPCOHAIBHBIE  KOMIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI, CYIIEPKOMITBIOTEPBI. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMITOHEHTHI KOMITbIOTEPA U X HazHaueHue. [Ipoueccop. OneparuBHas u
NOJITOBPEMEHHAs] TaMAThb. Y CTPOMCTBAa BBOJA M BbIBOAA. CEHCOpPHBIM BBOJ, AATYHKU
MOOMJIBHBIX YCTPOUCTB, CpeACTBAa OMOMETPUIECKON ayTeHTHU(DUKAIUY.

Hctopusi pa3BUTHS KOMIIBIOTEPOB M TporpaMMHoro ooOecrneueHus. [lokoneHus
KOMIbIOTEpOB. COBpEMEHHbBIEC TCHICHIIUU Pa3BUTHSI KOMIBIOTEPOB. CynepKOMITbIOTEPHI.

[TapannenbHble BEIYUCICHHUS.

[Tepconanbhbiii kKoMiibtoTep. [Iporieccop u ero xapakTepuUCTHKU (TaKTOBAasl 4acToTa,
paspsiiHocTh). OnepaTuBHas mamsiTh. JlodaroBpeMeHHass mamsTh. YCTPOMCTBAa BBOJA U
BbIBOJIa. OO0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMATh KOMIIBIOTEpA, KECTKUU U
TBEPAOTEIbHBIA JHUCK, MOCTOSIHHAs NaMATh CMapTPoHA) U CKOPOCTh JOCTyIa s
Pa3JIMYHBIX BUJIOB HOCUTEIEH.

TexHuka 6€30MaCHOCTH U MpaBUia padOThl HA KOMITBIOTEPE.

IIporpamMmMbl U JaHHBbIE

[IporpammHuoe oOecnieuenre kommbiotepa. [IpukinagHoe nporpaMMHOe oOecrieueHue.
CucremHoe mporpammHoe obOecnedenne. Cuctembl mnporpammupoBanus. [IpaBoBas
oXpaHa TMpOrpaMM U JaHHBIX. becrulatHple W  YCJIOBHO-OECIIJIaTHBIE MPOTPAMMBI.
CB00O0OIHOE TTPOrpaMMHOE 00ECIICUCHHUE.

@Daiinel 1 nanku (katanoru). [IpuHnunel noctpoenus daitioBsix cuctem. I[lomHoe
ums ¢aiina (manku). I[lyte k ¢aitny (manke). Pabora ¢ dalinamu u kartajioramu
CpPEACTBAaMHM  ONEPALMOHHOM CHCTEMBI: CO3/IaHUE, KOMHPOBAHUE, IEPEMEIICHUE,
nepeuMeHOBaHne W yAaleHue ¢aiioB u mamnok (karamoroB). Tumbl ¢aitnoB. CBoiicTBa
(aitioB. XapakTepHble pasmepbl (PailyioB pa3IMYHBIX THUIOB (CTpaHUIA TEKCTa,
AJIEKTpOHHAs KHUTa, hoTorpadus, 3aMuch MECHU, BUICOKIINIT, TTOJTHOMETPAXKHBIA (QUITBEM).
ApxuBaiys naHHbIX. Vcrons3oBaHue nporpamMM-apxuBatopoB. DailioBbIi MEHEMKED.
ITounck ¢aiiioB cpeacTBaMH ONEPAITMOHHON CHCTEMBI.

KommnbloTepHubie BUPYCHl U JApPYrU€ BPEIOHOCHBIE Mporpammbl. [Iporpammel ajis
3alIUThI OT BUPYCOB.

Komnbrorepusbie ceTn

OO0benunenne KommbioTepoB B ceTh. CeTh MuTepHer. Beb-crtpanuiia, BeO-caifT.
CrtpykTypa ampecoB BeO-pecypcoB. bpaysep. Ilouckossie cuctemsl. [lonck nHpOpMam
0 KJIFOYEBBIM CJIOBAM U IO U300pakeHut0. J[ocToBepHOCTh HH(MOPMAITUH, TOTYyUYEHHON U3
HNuTepuera.

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUI.



CereBoil »THKET, 6a30Bble HOPMBI MH()OPMALIMOHHOW 3TUKH U TpaBa MpH paboTe B
Wntepuere. Ctparerun 6e3onacHoro nosenenus B lutepuere.

Teopernvyeckue 0CHOBbI MHHPOPMATHKH

Nudopmanus u uHPOPMANUOHHBbIE MPOLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

HNudopmanns Kak CBEeACHHUA, NpPEIHA3HAYCHHBIC /JIsi BOCIPHUATHS YEIOBEKOM, U
uHpOpMalns KaK JaHHbIE, KOTOpPhIE MOTYT OBbITh 00pabOTaHbl ABTOMATHU3MPOBAHHOM
CHUCTEMOM.

JIuCKpeTHOCTh JTaHHBIX. BO3MOXXHOCTh OIKCAaHUS HEMPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB € MOMOILBIO TUCKPETHBIX IaHHBIX.

NudpopmalimoHHple  TPOLECChl —  MPOLECChl, CBA3aHHBIE C  XpaHEHHUEM,
peoOpa3oBaHUEM U NIepeaaveii TaHHBIX.

IIpencraBiaenue ungpopmanmuu

CumBoin. AndaBut. MomHocTs andasuta. PaznooOpasue s3bIKOB U ajaBUTOB.
EctecTBeHHbIE U (hopManbHbIE S3bIKUA. AN(AaBUT TEKCTOB HA PYCCKOM S3bIKE. JIBOMYHBIM
andasut. KomnuecTBO BCEBO3MOXHBIX CJIOB (KOJIOBBIX KOMOWHAIWK) (PUKCUPOBAHHOU
UIMHBl B jABouyHOM andasute. IlpeoOpazoBanue moboro andaBuTa K JBOMYHOMY.
KonuyecTBo pa3nuuHbIX CJOB (UKCHUPOBAHHOW JTMHBI B aidaBUTe oONpeneaéHHON
MOIIHOCTH.

KoaupoBanre CMMBOJIOB OJHOTO aji(paBUTa C MOMOIIBIO KOJOBBIX CJIOB B APYroM
andaBuTe, KOJ0Bas TabIUIA, JEKOIUPOBAHUE.

JIBonuHsbIl koA. IIpencraBineHne NaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

Nudopmanmonnsiii 00bEM JaHHBIX. BUT — MUHHMMaNbHAasg eAMHMIIA KOJMYECTBA
uHpopManuu — JBOWMYHBIA pa3psa. EnuHunbl usmepeHuss MHGOpManmoHHOro oObEMa
JIaHHBIX. buT, 0aiT, KUI00ANUT, MeradalT, ruradamr.

CkopocTh nepefayu 1aHHbIX. EQUHUIBI CKOPOCTH NEpeIayu TaHHbIX.

KomupoBanne tekcroB. PaBHOMepHbIi koa. HepaBHomepnwit kox. Koauposka
ASCII. Bocemubutasie koaupoBku. [Tonsitue o komuposkax UNICODE. JlexonupoBanue
COOOIIEHUI €  HCIOJb30BAHMEM  PABHOMEPHOIO M  HEPAaBHOMEPHOIO  KOJA.
NudopmarmonHsiii 00bEM TEKCTA.

Hckaxxenue nHpopmaliu npu nepeaaye.

OO1ee npeacTaBieHue O HMUPPOBOM MPEACTABICHUU ayJIMOBU3YAIbHBIX U JIPYTHX
HETIPEPHIBHBIX TAHHBIX.

KonupoBanue 1msera. L{BeroBie monenu. Moaens RGB. I'myGuna xoaupoBaHwus.
[TanuTtpa.

PactpoBoe u BekTOpHOE TmpeacTaBieHue wu3o0pakeHuid. Ilukcens. OreHka
nH(}OpMaATMOHHOTO 00bEMa rpadUueCKUX JAHHBIX JJI PACTPOBOTO U300PAKEHUS.

Konupoanue 3Byka. Pa3psinHocTs 1 yactoTa 3anucu. KonnyecTBo KaHaIOB 3alUCH.

OneHka KOJTMYECTBEHHBIX MapaMETPOB, CBSI3AHHBIX C MPEICTABICHUEM U XPaHEHUEM
3BYKOBBIX (DaiiJIoB.

HNupopManuoHHBIE TEXHOJIOTHH

TekcTOBbIE JOKYMEHTbI



TekcToBbIE TOKYMEHThI U UX CTPYKTYpHbIE 3JEMEHTHI (CTpaHuIla, ad3all, CTPOKa,
CJIOBO, CUMBOJI).

TekcToBBII  MpOLIECCOP —  MHCTPYMEHT  CO3JaHUsA, pENAaKTUPOBAaHUA U
dbopmatupoBanusa TekcToB. [IpaBuna Habopa Tekcra. PepaktupoBanue Tekcra. CBoilcTBa
cuMmBoJioB. [llpudrt. Tunsl mpudtoB (pyOneHbIe, C 3aceukaMu, MOHOIIUPHUHHBIC).
[TonmyxupHOoe 1 KypcuBHOE HauepTanue. CBOWCTBa a03arieB: TpaHUIlbI, a03aITHBIN OTCTYII,
WHTEpBaJ, BeipaBHUBaHUE. [lapameTprr ctpanuiisl. CTriieBoe (hopmMaTupOBaHHE.

CrpykTypupoBaHue HH(OOPMAIUU C TOMOIIBIO CIUCKOB U Tabmul. MHOrOypOBHEBbIE
ciucku. JloOaBiieHre TaOIHIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka n3o0paskeHuit B TEKCTOBBIE JOKYMEHThI. O0TeKkaHue n300pakeHU TEKCTOM.
Bxorouenne B TEKCTOBBIM JOKYMEHT auarpamm, GOpMys, HyMepamud CTPaHMII,
KOJIOHTUTYJIOB, CCBUIOK U JIPYTUX 3JIEMEHTOB.

IIpoBepka mpaBonmcanus. PaccTaHOBKa II€peHOCOB. [ 0JI0OCOBOM BBOJ TEKCTa.
Onrtuueckoe pacno3HaBanue Tekcra. KomneroTepHslii nepeBoa. Mcnonb3oBaHue cepBUCOB
WNurtepHeTa 1t 00pabOTKHU TEKCTA.

Komnbrorepuas rpadpuka

3HaKOMCTBO C rpaguyecKuMu peaakTopamu. PactpoBsie pucyHku. Vcnons3oBaHue
rpaguuecKux MPUMHUTHBOB.

Onepanuu penakTUpoBaHus rpadUyecKux OOBEKTOB, B TOM uYHCIE IU(POBBIX
dbortorpaduii: uamMeHeHue pazmepa, oOpe3Ka, MOBOPOT, OTPaKeHHE, padoTa ¢ 00JaACTAMU
(BbIACIICHUE, KONMUPOBAaHUE, 3aJMBKA IIBETOM), KOPPEKIUS ILIBETa, SPKOCTH U
KOHTPACTHOCTH.

BekropHas rpaduka. Co3maHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBAMHU
TEKCTOBOT'O Mpolleccopa Uiu APYrux mporpaMm (mpuiiokeHuit). JloOaBieHue BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyabTUMeAUAHbIE NTPE3eHTALUN

[ToaroroBka MyaIbTUMEIUMHBIX TIpe3eHTarui. Cnaiin. JlobaBieHue Ha ciaaij TEKCTa
1 n3o0pakeHuii. Pabora ¢ HECKOIBKMMU CllaiijaMu.

JlobaBneHre Ha clai]l ayMOBU3YAJIbHBIX JaHHBIX. AHUMAaIUs. [ UIIepCChUIKH.

8 KVIACC

Teopernueckne ocCHOBbI HHPOPMATUKH

Cucrembl CHHUCICHUS

Hemo3unmonHuble W TMO3WIIMOHHBIE CHUCTEMBI cuucieHus. AmndaBut. OCHOBaHHE.
PazsépuyTas dopma 3anucu yucia. [lepeBoa B IECATUUHYIO CUCTEMY UYMCEII, 3alTUCAHHBIX
B JIPYTUX CUCTEMaX CUUCIICHHUS.

PumMmckas cucrema cuucieHusl.

JBonuHas cuctema cuncienus. [lepeBon nenbix yncen B npenenax ot 0 go 1024 B
JIBOMYHYIO CUCTEMY cuuciieHus. Bocbmepuunas cucrema cuucienus. [lepeBon uncen u3
BOCBMEPUYHOW CHUCTEMbl B JIBOMYHYIO U JECATUYHYIO CHUCTEMBI M  OOpaTHO.
[IlectHaanaTepuyHass cuctemMa cuucieHus. llepeBon uyumcen W3 MIECTHAAUATEPUUYHON
CUCTEMBI B IBOUYHYIO, BOCBbMEPUYHYIO U JECATUIHYIO CUCTEMBI U 0OpaTHO.



Apudmernueckue onepauu B JBOMIHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MATEeMATH4YE€CKOM JIOTUKH

Jlornyeckue BbIcKa3biBaHUA. Jlornyeckue 3HaUY€HUS BBICKA3bIBAHUM. DJIeMEHTApHBIE
U COCTaBHBbIC BBICKa3bIBaHUs. Jlornueckue orepanuu: «u» (KOHBIOHKIIHS, JIOTUYECKOE
YMHOXKEHUE), «WInW» (AUIBIOHKIUS, JIOTUYECKOE CIIOXKEHHUE), «He» (JIOTMYecKoe
otputianue). [Ipuopurer noruyeckux omnepaunuid. OnpenaeaeHue UCTUHHOCTH COCTABHOTO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAYCHUSI UICTUHHOCTU BXOJIAIIUX B HErO JIEMEHTAPHBIX
BbICKa3biBaHUI. Jlornueckue BwIpaxkeHus. [IpaBuia 3amucu JOTHYECKUX BBIPAKEHUU.
[TocTpoenue TabynIl KICTUHHOCTH JIOTHUYECKUX BhIPAXKEHUH.

Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

HcnotHuTE M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMU

[Tonarue anroput™a. VCOTHUTENN aJITOPUTMOB. AJITOPUTM KakK IUIaH YIPaBICHUS
HCIIOJTHUTEIIEM.

CgoiictBa anroputma. CriocoObl 3amucu ainroputMa (CIOBECHBIM, B BHUAE OJIOK-
CXEMBI, IPOrpamMma).

AsnroputmMudeckne  KOHCTpyKuuu. KoHcTpykums — «cnemoBaHue». JIMHeHHbIN
anroput™. OrpaHUYeHHOCTh JIMHEHMHBIX aJrOPUTMOB: HEBO3MOYKHOCTH MPETyCMOTPETH
3aBUCHUMOCTbB MIOCJIEIOBATEILHOCTH BBITIOJIHIEMBIX IEMCTBUNA OT UCXOIHBIX JAHHBIX.

KoHCTpyKIusi «BETBJICHUE»: TIOJHAsT W HemojHas Qopmbl. BeimomHeHue wu
HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTh U JIOXKHOCTh BbICKa3zbiBaHus). [IpocTeie u
COCTaBHbIE YCJIOBUSI.

KoHCTpyKIUsi «OBTOPEHMSD: LUKl C 33JaHHBIM YUCJIOM MOBTOPEHUM, C YCIIOBHEM
BBITIOJIHEHNS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 111 QopMasbHOTO HUCHOJHUTENS aJIrOpuTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yJIbTaTy MPU KOHKPETHBIX MCXOJHBIX JAaHHBIX. Pa3zpaboTka HECI0XKHBIX
QITOPUTMOB C HCIIOJIb30BAHWEM IMKJIOB M BETBJICHHUM JUIsl ympaBiieHUs (OpMalbHBIMU
HCIIOJTHUTEISAMH, TaKUMHU Kak Pobot, Uepenamika, UepTékHUK. BhIOHEHNE aITOPUTMOB
BPYYHYIO U Ha KOMIIbIoTepe. CHHTAKCUYECKUE U JIoTHYecKue omuOku. OTKa3bl.

S3BIK IpOrpaMMHpPOBAHUSA

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoabHbli
AnroputmMuyeckuil S3bIK).

CucrtemMa mporpaMMHUpPOBaHUS: PEJAKTOP TEKCTa IPOrpaMM, TPAHCISATOP, OTIAAUHK.

[lepemenHasi: Tum, wums, 3HadeHue. llenbie, BeEIIECTBEHHbIE UM CHUMBOJIBHBIC
MepEMEHHBIE.

Onepatop mpucBauBanus. ApudMETHYECKUE BBIPOKEHUS ©  TOPAIOK  HX
BbluncieHus. Onepanuu ¢ [EeJbIMH YHCIAMU: LEJIOYUCICHHOE [I€JIEHUEe, OCTAaTOK OT
JEJICHHUS.

BetBnenus. CoctaBHbIE yCIOBHUS (3alMCh JIOTUYECKUX BBIPAXKEHUNM HA HM3yd4aeMOM
s3bIKe MporpammupoBanus). HaxoxxneHne MUHUMyMa M MakCUMyMma M3 JBYX, TpEX U
YeThIpEX yucen. PenieHre KBaJipaTHOTO YPaBHEHUS, UMEIOIIETO BEIIECTBEHHbBIE KOPHHU.

JuanoroBasi oTJiaJka MPOrpaMM: IMOILIATOBOE BBIIIOJIHEHUE, MPOCMOTP 3HAUYCHUI
BEJIMYMH, OTJIaIOYHBINA BBIBOJ, BBIOOP TOUKH OCTAHOBA.



[Mukn ¢ ycnoBuem. Anroput™m EBKIMaa s HaXOXKACHHS HAUOOJBIIETO OOIIEro
JENUTENs JBYX HaTypalbHBIX uwncell. Pa3OueHme 3amvMcu HATypaJibHOTO dYHCIa B
MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIINM WA paBHbIM 10, Ha OTAENbHBIEC HUDPHI.

[{uks ¢ nepeMeHHOW. AJNTOpUTMBI IPOBEPKHU JEIUMOCTH OJHOIO IEJIOT0 Yucia Ha
Jpyroe, MpOBEpKH HATYPaJIbHOTO YKCIIa Ha MPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHEIE.
[TocumBonpHast 00paboTka cTpok. [lomcy€T 4yacTOTHI TMOSIBICHHS CHUMBOJIA B CTpOKE.
BceTrpoennsie pyHKIMM 111 00pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB

OrnpeneneHue BO3MOXKHBIX PE3YIbTATOB paOOThI arOPUTMA IPU JAHHOM MHOKECTBE
BXOJIHBIX JAHHBIX, OMPEICIICHNE BO3MOKHBIX BXOAHBIX JAHHBIX, TPUBOISIINUX K JAHHOMY
pe3yibTary.

9 KIIACC

udpoBasi rpaMOTHOCTDH

I'1odanbHas cers UHTEpHET M cTpaTeruy 0€30MacHOr0 MOBEACHUS B HEH

I'no6anwHas cetb UnTepHeT. IP-anpeca y3noB. CeTeBoe XpaHeHUE JaHHBIX. MeTO bl
WHANBUAYATbHOTO W KOJUIEKTUBHOTO pa3MelieHus HoBoW wHpopmanuu B HHTepHeTe.
Bonbiine nanHple (MHTEPHET-AaHHbBIE, B YACTHOCTH JIaHHBIE COI[UAJIBHBIX CETEM).

[Tonsitue 00 wHOpPMAIMOHHONW O€30MacHOCTH. YTpo3bl UHOOPMAIMOHHOU
0e3omacHOCTH IpH paboTe B INI00ANBHON CETH U METObI MPOTUBOAEHCTBUA UM. [IpaBuina
0e3onacHoi ayreHTU(duKanuu. 3amura TuuHOW nH@opmanuu B MHTepHeTe. bezonacHbie
ctpareruu noseneHus B MHrepuere. [IpenynpexaeHre BoBlIeUEHHsI B JECTPYKTUBHBIE U
KpUMHHAJIbHBIE ()OPMBI CETEBOM aKTUBHOCTH (KHOEpOYIUIUHT, GUIIHHT U ApyTrue GOPMBI).

PaGora B nHpOPMAaIlHOHHOM NMPOCTPAHCTBE

Buner npearenpHOocTH B MHTEepHETE, HWHTEPHET-CEPBUCHI: KOMMYHHUKAIIHOHHBIC
CEpBUCHI (ITOYTOBAs CIyk0a, BUJI€0-KOH(EPEHU-CBA3b U JAPYTHE), CIPABOYHBIE CITYXKObI
(kapThl, pacnucaHusi UM JpYyTHU€), TIOUCKOBBIE CIIy)KObI, CIIyKObl ~OOHOBIEHUS
IPOrpaMMHOT0 obecrieueHusi U japyrue ciykO0bl. CepBHUCHI TOCYJIapPCTBEHHBIX YCIYT.
OO6naunple XpaHwiMIa JaHHbIX. CpencTBa COBMECTHOM pa3pabOTKM JIOKYMEHTOB
(onuaitH-oducer). [IporpamMHoe oOecrieueHrne Kak BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE U
rpaduyecKue peaaKkTophbl, Cpeabl pa3pabOTKHU MPOrpamMM.

TeopeTuyeckne 0CHOBbI HH(POPMATUKH

MopenupoBaHue Kak MeTO/l O3HAHUS

Mopens. 3amauu, pemiaeMble C TOMOIIbIO MojenupoBanusa. Kriaccudukanmm
Mojenel. MarepuanbHble (HaTypHbIe) U HWHGOpPMAIMOHHBIE MOJenu. HemnpepbiBHbIE U
auckpeTHele Moaenu. mutanonnsie Mosenu. Urposeie monenu. OnieHKa aJIeKBaTHOCTH
MOJIETT MOJEIINPYEMOMY OOBEKTY U LIEJSIM MOJCIINPOBAHUS.

Tabnuunbie mogenu. Tabauia kak NpeacTaBlIeHUe OTHOIICHHUS.

basel nannbix. OT00p B TaO/IMIIE CTPOK, YAOBIETBOPSAIONIMX 3aJAHHOMY YCJIOBHIO.

I'pad. Bepummna, pedpo, mytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE Tpadbl.
Jnuna (Bec) pebpa. BecoBas marpuina rpada. [nuna mytu Mexay BepiminHamu rpada.



[Touck ontumanbHOoro myTd B rpade. HauanpHas BepmmHa (MCTOYHMK) M KOHEYHas
BeplIrHa (CTOK) B OPHEHTUPOBAaHHOM Trpade. BpluncieHne KoiaudecTBa IyTeH B
HanpaBJICHHOM allUKJIMYECKOM rpade.

HepeBo. Kopenn, BepmmHa (y3en), jguct, pedpo (myra) nepeBa. BricoTta aepena.
[Tognepeso. Ilpumepbl wucnoiab30BaHus JepeBbeB. I[lepebop BapuaHTOB € MOMOIIBIO
JepeBa.

[londatre  MaTeMaTHMYeCKOM  MOJEIW.  3aJaud, pelaeMble ¢ [OMOIIBIO
MaTEMaTUYECKOTo (KOMITBIOTEPHOT0) MoieaupoBanusi. OTIMunue MaTeMaTUYECKOW MOJEIH
OT HaTypPHOU MOJIENIA U OT CIIOBECHOTO (JINTEPaTYypPHOTO) OMKCAHUS 00bEKTA.

Otanbl  KOMIIBIOTEPHOIO  MOJIEJIMPOBAHMS: IOCTAHOBKA 3a/Jauyd, IOCTPOEHHUE
MaTeMaTUYECKOW MOJENHU, IPOrpaMMHAs peanu3alus, TECTUPOBAHHUE, IIPOBEIACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AHAJIU3 €r0 PE3yJIbTaTOB, YTOYUHEHHE MOJIEIIN.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3paborka airopuTMoB M IpOorpamMm

Pa3Ouenne 3amaum Ha mnoxzagauv. CoCTaBlIEHHE QIrOPUTMOB W TIPOrPaMM €
WCIIOJIb30BaHNUEM BETBJICHUM, IUKIJIOB U BCIIOMOTATENBbHBIX aJTOPUTMOB JUIS YIPABJICHUS
ucrosiHuTesieM PoOOT Wi  JIpyruMu  HCHIOJHUTEISIMH, TakuMH Kak Yepermnaiika,
UepTEXHUK U IPYTUMH.

TaOnuunble BenuuuHbl (MaccuBbl). OnHOMEpHbIE MaccuBbl. COCTaBlICHUE U OTJIAJKa
porpamM, peaIu3ylolUX THUIIOBBIE AJITOPUTMBI OOpPaOOTKH OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJIHOM W3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konbHbI AJTOpUTMUYECKUN SI3bIK): 3alOJIHEHHWE YHUCIOBOTO MAacCHBa CIyYalHBIMU
YlCJIaMU, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA YMCEJ, HAXOXKIECHUE CYMMBI
DJIEMEHTOB MAaCCHBA, JIMHEMHBIM IIOWCK 33JaHHOIO 3HAYEHUS B MACCHUBE, IOJCYET
DJIEMEHTOB  MAacCUBa, YJOBJETBOPSIOIIMX  33JaHHOMY  YCJIOBHIO, HAaXOXIEHUE
MHUHUMAJIBHOTO (MAaKCUMAJIBHOTO) JieMeHTa MaccuBa. COpTUPOBKA MacCuBa.

OOpaboTka TMOTOKA [JaHHBIX: BBIYMCICHUE KOJMYECTBA, CYMMBI, CPEIHEro
apu(pMeTUyecKoro, MHHMMAJIBHOTO M  MaKCUMaJbHOIO  3HAUEHUS  DJIEMEHTOB
MTOCJIEA0BATEIBLHOCTH, YIOBJIETBOPAOIINX 3aJaHHOMY YCJIOBHIO.

YupasJienue

Vopasnenue. Curnan. OOpartHas cBs3b. [lonmydeHue curHagoB oOT HU(POBBIX
JAaTYUKOB (KacaHusl, pacCTOSHUA, CBETa, 3ByKa M Apyroro). IIpumepsl ucnosib30BaHUs
NpUHLIMIIA OOpAaTHOW CBSI3W B CHCTEMax YINpPaBICHHUS TEXHUYECKHUMH YCTPOHWCTBAMHU C
MOMOIIIBIO TATYUKOB, B TOM YHCII€ B POOOTOTEXHUKE.

[Ipumepsl poOOOTHU3MPOBAHHBIX CUCTEM (CHCTEMa YINPABIEHUS JBM)KCHHEM B
TPAHCIIOPTHOM CUCTEME, CBApOYHAs JIMHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHUEM JIOMA, ABTOHOMHAsl CHCTE€Ma YINPABICHUS TPAHCHOPTHBIM CPEACTBOM U
JPYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIBI

[Tonsitue 00 37eKTPOHHBIX Tabmuuax. TUIBl JaHHBIX B sSUEHKaX BJICKTPOHHOU
tabnuupl. PenaktupoBanue u QopmarupoBanue Ttabmui. BcerpoeHHble (QyHKIMM 7S
MOMCKAa MAaKCMMyMa, MUHHMYyMa, CyMMbI U cpeaHero apudmeruyeckoro. CopTUpOBKa



JaHHBIX B BBIJCIIEHHOM muama3oHe. llocTtpoenune muarpamm (THCTOTpaMma, KpyroBast
auarpaMmma, TOueqHasi Juarpamma). Beioop trma auarpammel.

[IpeoOpazoBanue Gopmyn mnpu KomupoBaHuu. OTHOCHUTENbHAs, aOCONIOTHAS W
CMEIlIaHHas aJipecalusl.

VYciioBHBIE BBIYMCIIEHUS B AJIEKTPOHHBIX Tabnuuax. CyMMHUpOBaHHE M TOACYET
3HAYEHUH, OTBEYAIOMIMX 3aJaHHOMY ycioBHIO0. OO0paboTka OOJBIINX HAOOPOB JTaHHBIX.
YuciieHHOE MOJIETMPOBAHUE B JIEKTPOHHBIX TAOJIHIIAX.

NudopmanuoHHbIe TEXHOJIOTHN B COBPEMEHHOM 00111eCTBE

Pone wuHGOpMAIMOHHBIX TEXHOJOTMH B Pa3BUTUM SKOHOMHUKM MHUPA, CTPAHBI,
peruoHa. OTKpBITbIE 00pa3oBaTeIbHBIC PECYPCHI.

[Tpodeccun, cBsizanHbie ¢ MHOOPMATUKONH M HHPOPMAIMOHHBIMH TEXHOJOTHUSIMU:
BeO-u3aitHep, MPOTrPaMMUCT, pa3pabOTYMK MOOWIIBHBIX MPHIOKEHHN, TECTUPOBIIVK,
ApXHUTEKTOp MPOrPaMMHOTO OOECTICUSHHS, CIICIHUATUCT M0 aHAJIU3y NAHHBIX, CUCTEMHBIN
aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Nzydyenne uHbopMaTHKKA Ha YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHMS HAIPABICHO
Ha JIOCTH)KCHHE OOyYaroNUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX W TMPEIMETHBIX
pE3yJIbTaTOB OCBOCHUS COAEPKAHU Y4eOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3ynbTaThl UMEIOT HAMPABIEHHOCTh Ha pEIlIEHUE 33a7a4 BOCHHUTAHMUS,
Pa3BUTHUS U COLUATU3AIMHN O0YUAIOIINXCS CPECTBAMHU YUEOHOTO TIpeMETa.

B pesynbraTe n3ydenns nHGOPMATHKU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs y
oOyyaromierocst 0y1yT cOpMUPOBaHBI CIEAYIONIME TNYHOCTHBIE PE3YJIbTATHI B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HaCJICAWI0, TOHWMMAaHWE 3HAUYCHUS WH(POPMATHKH KaK HAyKd B IKU3HU
COBPEMEHHOTO O0IIECTBa, BIaJCHUE JOCTOBEPHON MH(OpMaIel O TepeOBBIX MUPOBBIX
M OTCUECTBEHHBIX JOCTIKEHUAX B o00iactTd HWHPOPMATUKM U HMHPOPMAIUOHHBIX
TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX O LU(POBON TpaHChoOpMaIUU
COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIMTAHMSI:

OpUEHTAIlsd Ha MOpajbHBIC IIEHHOCTH W HOPMBI B CHUTYallMsIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTh OIIEHHWBATH CBOE TMOBEJACHUE M TOCTYNKH, a TaKXKe IMOBEIACHUE U
MOCTYINKH JPYTUX JIOACH C TMO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM C YYETOM
OCO3HAHMS TOCJICJICTBUNA IMMOCTYNKOB, aKTUBHOE HEMPHUATHE aCOIMAIbHBIX MOCTYIKOB, B
ToM uncie B UHTepHere;

3) rpaskaIaHCKOro BOCIIUTAHMS:

MPE/ICTABIICHUE O COIMAJIBHBIX HOPMaxX M MPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, B TOM WYHCIIE B COLHAJIBHBIX COOOIIECTBaX, COOJOIEHUE TPABUII
0e30MacHOCTH, B TOM YHCJE HAaBBHIKOB O€30MacCHOTO TOBEACHHS B HWHTEPHET-CPEIE,
TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOW MEATETLHOCTH TNMPU BHITIOJHCHUH YYEOHBIX,
MMO3HABATENIbHBIX 3a]1a4, CO3JaHIH YUY€OHBIX MPOEKTOB, CTPEMIICHHE K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOILM B TMpoliecce 3TON yueOHOM AesITeNbHOCTH, TOTOBHOCTh OLICHUBATh CBOE
MOBEJICHUE U MOCTYIKA CBOMX TOBAPHIICH C IMO3WIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS TOCIEICTBUN TTOCTYIIKOB,;

4) HeHHOCTEe HAYYHOTI'O MO3HAHUA:

c(hOpPMHPOBAHHOCTh  MHUPOBO33PEHUYECKUX MPEACTaBICHUM 00 wH(popMauu,
WH()OPMAIIMOHHBIX TIpolleccax W WH()OPMAIMOHHBIX TEXHOJOTHUAX, COOTBETCTBYIOIIMX
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTHKHA W COCTaBIISIOIINX
0a30BYyI0 OCHOBY JUTsl TIOHUMAaHHMSI CYIITHOCTH HaAYYHOW KapTHHBI MUPA;

WHTEpEC K OOYYCHHIO W TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K camMo000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHA OOyuY€HHUS B
JlaabHEHIIeM;



OBJIJICHNE OCHOBHBIMHU HaBBIKAMH UCCJIEI0BATEIBbCKON IESTEIbHOCTH, YCTAHOBKA HA
OCMBICJICHHE OTbITa, HAOIIOJEHUI, TOCTYNIKOB M CTPEMJICHHE COBEPIICHCTBOBATH IMYTH
JOCTH)KEHUSI UHJIUBUIYAIbHOTO M KOJIJIEKTUBHOTO OJIaronoryqusi;

chOpMHPOBAHHOCT, HMH(POPMALIMOHHON  KyJIBTYphl, B TOM 4YHCJE HABBIKOB
CaMOCTOSATENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM  JUTEPATypoOi,
pa3HOOOpa3HBIMU  CpeACTBaMH WHGOPMAIMOHHBIX TEXHOJIOTHM, a Takke YMEHUS
CaMOCTOSITENIFHO OMNPEENATh eI CBOEro OOy4YeHHs, CTaBUTh U (HOPMYIHPOBATH IS
ceOs1 HOBBIE 3aJlayu B yu€Oe M IO3HABATEIbHOU JEATEIBHOCTHU, Pa3BUBaTh MOTHUBBHI U
MHTEPECHI CBOEH MTO3HABATEIbHON NEATEIbHOCTH;

S) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAaHHWE IIEHHOCTH W3HHW, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
YCTAaHOBKA Ha 3/JI0POBBIA 00pa3 >KM3HU, B TOM YHCIIE U 32 CUET OCBOCHHS U COOJIOJAEHUS
TpeOoBaHUIt Oe3omacHoi JKCIUTyaTaluu CPEICTB MH(pOPMaIIMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K TMpaKTUYEeCKOMy wu3ydeHuto npodeccuii u Tpyna B cdepax
po(hecCUOHANIBHOM 1€ATEIbHOCTH, CBA3AHHBIX C HMHPOPMATUKOM, IPOrPaMMHUPOBAHUEM U
MHQOPMALIMOHHBIMU ~ TEXHOJIOTHUSMH, OCHOBAaHHBIMM  HAa  JIOCTWIKEHHUSAX  HAyKu
MH(GOPMATUKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HAHHBIA BHIOOP M IMOCTPOCHHWE WHAMBUIYAIBHOM TPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX U OOILIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEN;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

OCO3HaHUE TI00aTbHOI0 XapaKkTepa 3KOJOTHUYEeCKUX MPo0JieM U MyTel UX pelleHus, B
TOM 4YHCJI€ C YYETOM BO3MOXKHOCTEH HWH(DPOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

8) amanranmu oOyyamwmerocs K HU3MEHSIOMIUMCH YCJIOBHAM COLHMAJIBHON M
NPUPOJAHON CpeAbl:

OCBOEHHE OOYYaIOIIUMUCS COLMAIBHOTO OIBITa, OCHOBHBIX COIMAJIbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYLIEH NEATEIbHOCTH BO3pAacTa, HOPM W MPaBHII OOUIECTBEHHOTO
noBefieHus, (OpM COLMAIBHOM >KM3HM B TpPYyIIax M COOOUIECTBAX, B TOM YHCIIE
CYILECTBYIOIINX B BUPTYAIbHOM ITPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ysbTaTbl OCBOCHHSI MPOrpaMMbl M0 MH(GOPMATHKE OTPAXKaIOT
OBJIQJICHUE  YHUBEPCAJIbHBIMM  Y4YEOHBIMHM  JECWCTBUAMH —  TI03HaBaTEJIbHBIMHU,
KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble JJornueckue AelcTBUA:

yMEHHUE OIpPEAeNiaTh MOHSATHS, CO3/1aBaTh OOOOIICHHS, yCTaHABIMBATh aHAJIOTHH,
KJIacCU(UIIUPOBATh, CaMOCTOATEIILHO BBHIOMpaTh OCHOBAaHUS U  KPUTEPUH  JJIS
KjaccuuKaly, yCTaHaBIWBaTh MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTMUYECKHE



paccyXJIeHus, 1eJaTh YMO3AKIIOUEeHHUs! (MHAYKTUBHBIE, JEAYKTUBHBIE U 110 AHAJIOTHH) U
BBIBOJIBL;

YMEHHME CO3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKM U CHMBOJbI, MOJEIN U
CXEMBI JIJIs1 pelIeHHs] YUeOHBIX U I03HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BbIOMpaTh CcHoco0 pemeHus ydyeOHOM 3ajgaun  (CpaBHUBATh
HECKOJBKO BapHaHTOB pELICHHs, BbIOMpAaTh HauOoJee MNOAXOAAIMI C  Y4ETOM
CaMOCTOSTENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

(GopMyIMpoBaTh  BONPOCHI, (PUKCUPYIOUIME pa3pblB  MEXIYy pEalbHbIM U
’KEJaTeIbHBIM COCTOSIHUEM CHUTYyallil, OOBEKTa, M CAMOCTOSTEIBHO YCTaHABIMBATh
HCKOMOE U JIAaHHOE;

OLIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH()OPMAIINIO, TTOTYUYEHHYIO B X0OJI€
HCCJIEIOBAHNS;

IPOrHO3UPOBATh BO3MOYKHOE JalbHEWIIEE pa3BUTHE IPOLIECCOB, COOBITUM M HX
MOCJEJCTBUSI B AHAJOTMYHBIX WM CXOJIHBIX CHUTyalUsAX, a TakKe BBIJIBUIaTh
MPEANOJIOKEHN 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

BBIBJIATh  JeUUUT HWHGOpPMALMU, JaHHBIX, HEOOXOOUMBIX Il pEIICHUs
IIOCTaBJICHHOW 3a/1a4u;

IPUMEHATh pPa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3alpOChl IPH NOHCKE U OTOOpE
MH(OpMAIMU UM JAHHBIX U3 UCTOYHUKOB C YYETOM MpPEUIOKEHHON y4eOHOM 3ajauu U
3a/IaHHBIX KPUTEPUEB;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO
Pa3IMYHBIX BUIOB U POPM MPEICTABICHHUS;

CaMOCTOATENbHO BBIOMPATh ONTUMANbHYIO (DOpMY MNpencTaBieHHUs HMHOOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 33Jaud HECIO0XHBIMU CXEMaMH, JMarpaMMmamH, HWHOU
rpaduKoi 1 UX KOMOMHAIIUSAMY,

OLIEHMBATh HaAEKHOCTh HH(POPMALIUU IO KPUTEPHSM, NPEAJIOKEHHBIM YUUTEIEM HIIN
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

CONOCTABJIATh CBOM CYXACHUSA C CYXKICHUSAMU JPYyTMX YYaCTHHKOB JIAAJIOTra,
OOHapyXUBaTh pPa3IM4YKMe U CXOACTBO MO3UIIHII;

nyOJIMYHO TMPENCTaBIATh PE3yJIbTAaThl BBIMOJIHEHHOTO ONBITa (SKCIIEPUMEHTA,
HCCIIeIOBAHUS, TIPOCKTA);

CaMOCTOATENbHO BBIOMpATh (POPMAT BBICTYIUICHHUS C YU4ETOM 3aJad MPE3CHTALMHU U
O0COOCHHOCTEN ayJIMTOPUU U B COOTBETCTBUU C HUM COCTaBISITh YCTHBIE U NMHCbMEHHBIC
TEKCTBI C UCIOJIb30BAHUEM HIUTIOCTPATUBHBIX MATEPHUAIIOB.

CoBMmecTHasl 1eATEJIBHOCTD (COTPYAHHUYECTBO):



MOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUAYaJIbHOU pabOTHI
IpU PEIICHWH KOHKPETHON MpoOJeMbl, B TOM YHCIE MPHU CO3JaHUU HHPOPMAIIMOHHOTO
OPOJIYKTa;

NpPUHUMATh 11€Jb  COBMECTHOW HMH(GOPMAIIMOHHON JEATEeIbHOCTH 10  cOopy,
o0OpaboTke, nepegaue, hopmanuzanuu UHGOPMAIMH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 11O
€€ TOCTHKEHUIO: paclpelesaTh POJH, JOTOBAPUBATHCA, 00CYKIAaTh MPOLIECC U PE3YJIbTAT
COBMECTHOU padoThI;

BBINIOJIHATh CBOIO YacTb paboThl C HHPOpManMed WM UHOOPMAIMOHHBIM
OPOJYKTOM, JOCTHIasi Ka4eCTBEHHOrO pe3yjibTaTa IO CBOEMY HAINPABJICHUIO U
KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YIECHAMHA KOMaH/IbI;

OLICHMBATh KAadyeCTBO CBOETO BKJIaga B OOMMI HHPOPMAIMOHHBIM TPOAYKT IO
KPUTEPHUSAM, CAMOCTOATENIBHO CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBUS;

CpaBHUBATh PE3yJIbTaThl C UCXOJHOW 3a/ladyeil W BKJIAJl KAKJOrO 4ieHa KOMaH[bI B
JOCTUKEHHUE Pe3ysIbTaTOB, Pa3ACATh c(hepy OTBETCTBEHHOCTH U MPOSBISATH FTOTOBHOCTD K
MPEIOCTABJICHUIO OTYETA MEPE] TPYIIION.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX MPOOIEMBbI, TPEOYIOIIHNE PEILICHHUS;

OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOAaX K MPUHATHIO PEIICHUN (MHAUBUIYaTbHOE
MPUHSTUE PEIICHUN, TPUHATHE PEIICHUH B TPYyIIIIE);

CaMOCTOSATENLHO COCTAaBJISITh AJITOPUTM PEIICHUS 33/1aui (WU €ro 4acTh), BHIOMPATH
cnoco0 penieHus y4yeOHOM 3aaud ¢ Y4ETOM HUMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IjiaraeMble BAPUAHTHI PEIICHU;

COCTaBJISITh TUTAH JIEUCTBUM (TJIaH peanu3allid HAMEUEHHOTO aJrOpUTMa PEIICHHUS ),
KOPPEKTUPOBATh MPEUIOKEHHBIM aNrOPpUTM C YYETOM TMOJIYyYSHHUS HOBBIX 3HAHUUA 00
M3y4aeMOM OOBEKTE;

JieJIaTh BIOOP B YCJIOBUSX MPOTUBOPEUMBOM MH(POpMAIIMKU U OpaTh OTBETCTBEHHOCTD
3a penieHue.

CaMOKOHTpPOJIb (pediexcus):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBAIINU U PEDIICKCUU;

JlaBaTh OLICHKY CUTYallUM U MpeJiaraTh MjiaH €€ N3MEHCHHUS;

YYUTHIBATh KOHTEKCT W MPEABUIAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IMpH
pelIeHn y4eOHO! 3a/1auu, aianTUPOBATh PEIICHUE K MEHSIOIMUMCS 00CTOATENbCTBAM;

OOBSCHATh MPUYUHBI JOCTIKEHUS (HEAOCTHIKEHUS) pe3yIbTaTOB WH(DOpMAIMOHHON
JeSTeTLHOCTH, J1aBaTh OIICHKY MPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh MO3UTHBHOE B
MIPOU3OLIEAIIEH CUTYAlUH;

BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB,
W3MEHUBIINXCS CUTYaIlUl, yCTAHOBIICHHBIX OMIMOOK, BOSHUKIITNX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

IMOUMOHAIBHBIN UHTEJJIEKT:

CTaBUTH €051 HA MECTO JIPYroro 4esoBeKa, MOHUMATh MOTUBBI 1 HAMEPEHHUSI IPYTOTo.

IIpunsitue cedst m Apyrux:



OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHUPOBATh BCE BOKPYI JAaXK€ B YCJIOBUAX
OTKPBITOTO JAOCTYMA K JH00BIM 00bEMaM HH(POPMAIIH.

IHNPEAMETHBIE PE3YJIBTATDBI

K koHIy o0yudenus B 7 kjacce y oOyyatomierocs OyayT copMupoBaHbl CIEoYIOINE
YMEHUSL:

NOSICHSATh Ha TMPUMEpPax CMBICI TMOHATUN «uHbOpMaus), «UH(DOPMAITMOHHBIN
mporeccy, «oOpaboTka uHOpManUW», «XpaHeHHe HuHGOpPMaLUW», «Iepenadya
uHopMaLmny;

KOIUPOBaTh M  JIGKOJAUPOBATH  COOOIIEHUS MO  3aJaHHBIM  [paBuUjaM,
JEMOHCTPUPOBATh TOHUMAHHME OCHOBHBIX TMPUHIMIIOB KOJUPOBAHMUS HHPOpMaLIUU
pa3IMYHON MPUPObI (TEKCTOBOM, TpapuecKoi, ayino);

CpPaBHUBATH JIMHBI COOOLIEHUH, 3alIMCAHHBIX B PA3JIMYHbIX all(paBUTaX, ONIEPUPOBATH
€IMHULIAMU U3MEPEHMsI UH(POPMALIMOHHOTO 00bEMA U CKOPOCTHU MEpeIayy JaHHBIX;

OLIEHUBATh M CPaBHUBATh pa3Mepbl TEKCTOBBIX, rpaUuecKuX, 3BYKOBBIX (DailyioB u
BHUIc0(aiiios;

IPUBOJUTH IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U NepeIaun HHPOPMALIHH,
CpPaBHUBATH UX KOJIMYECTBEHHbBIE XapaKTEPUCTUKH;

BBIJICIIATH OCHOBHBIE 3Talbl B HWCTOPUM W IIOHUMAaTh TEHJACHUMU PA3BUTHSA
KOMIIBIOTEPOB U IPOrPAMMHOr0 00eCTIeUeHUs;

noJlydaTb M MCIHOJIb30BaTh HMH(GOPMAIMI0 O XapaKTEPUCTUKAX IEPCOHAIBHOIO
KOMITBIOTEPA M €ro OCHOBHBIX 3JeMeHTax (Ipoleccop, OnepaTuBHas MaMATh,
JOJITOBPEMEHHAs! IaMsTh, YCTPOMCTBA BBOJA-BBIBO/IA);

COOTHOCUTh XAPaKTEPUCTHKM KOMIIBIOTEpPA C 3aJayaMH, pEIIaeMbIMHU C €ro
ITOMOILIBIO;

OPUEHTUPOBATHCS B HMEPAPXMUECKOU CTPYKType (aiioBoi cucTeMbl (3aluChIBATh
noiaHoe ums (aitna (karanora), myTh K (ainy (KaTajory) mo UMEIIIEMYyCsl OMUCAHUIO
(halIoBOM CTPYKTYpPhl HEKOTOPOTO MH(GOPMAIIMOHHOTO HOCUTESA);

paborath ¢ (halIoBOM CHUCTEMOW MEPCOHATHLHOTO KOMIIbIOTEpPA C MCIOJIb30BAHUEM
rpaguueckoro uHTepdeilica, a HMEHHO: CO3JaBaTh, KOMNUPOBATh, IE€PEMEILATH,
MEPEMMEHOBBIBATh, YIAISATh M apXUBUPOBAaTh (ailibl M KaTalorv, HCIOIb30BaTh
AHTUBUPYCHYIO POTPaMMY;

IPEACTABIIATh PE3YJIBTATBl CBOEW JEATEIIBHOCTH B BHJE CTPYKTYPHUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJbTUMEIUNHBIX ITPE3CHTALIN;

uckatb uHpopmanmio B HHTepHere (B TOM dwHcCle, MO KIIOYEBBIM CJOBaM, IO
M300paKEHUIO), KPUTHUYECKU OTHOCUTBhCA K HaWaeHHOW wuHGOpMallUh, OCO3HaBas
OTMACHOCTh I JIMYHOCTU M OOILECTBAa pacCHpOCTPaHEHUs] BPEIOHOCHOW MH(pOpMaIuu, B
TOM YHCJIE SKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKkTepa;

MOHUMATh CTPYKTYPY aJIpecoB BEO-PECypCOB;

HCII0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIUI;

coOmonaTh TpeOoBaHMsl 0€30MacHOM  AKCIUTyaTalldd TEXHUYECKUX  CPEJICTB
MH(POPMALIMOHHBIX M KOMMYHHUKAlIMOHHBIX TEXHOJOTUH, COONIO/aTh CETEBOW STHUKET,



0a3oBble HOpMBI WHGOPMAIMOHHOM 3TUKH W TpaBa MpH paboTe ¢ MPUIOKEHUSMU Ha
mo0bIX ycTpoiicTBax U B MHTepHere, BbIOMpaTh Oe30IMacHble CTpAaTernu MOBEICHUS B
CeTH;

OPUMEHSATh  METOJAbl  NPO(PUIAKTHUKKA  HETaTUBHOIO  BJIMSHUS  CPEJICTB
UH(GOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH Ha 3/J0POBbE MOJIH30BATES.

K xonIy oOydenus B 8 kiacce y obydarorierocs OyayT chopMUpoOBaHbI CICAYIOIIHE
YMEHUSA:

MOSICHATh HAa MpPUMEpax pasiuuusi MEXAY MO3UIUOHHBIMU M HEMO3UIIMOHHBIMU
CUCTEMaMU CUHUCIICHHUS,

3alUChIBaTh U CpaBHUBATH 1ieyible yncia oT 0 1o 1024 B pa3nuuHbIX MO3UIIMOHHBIX
CHUCTeMax CUMUCICHHS (C OCHOBaHUSMU 2, 8, 16), BBIMOIHATH apuPMETUUECKUE OTEpaIiH
HaJl HUMU;

pacKpbIBaTb  CMBICI  TOHSATHUN  «BBICKA3bIBAHUE», <JIOTUYECKAas  OIepaiusy,
«JIOTHYECKOE BBIPAXKECHUEY;

3aMKChIBATH JIOTHUYECKUE BBIPAKEHUSI C UCIIOJIb30BAHUEM TU3BIOHKINH, KOHBIOHKLIUN
U OTpHIAHMS, ONPEIEHATh HWCTUHHOCTh JIOTUYECKHX BBIPAKEHUH, €CIM W3BECTHBI
3HaYEHUs] UCTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTh TAOIMIBI MCTUHHOCTU
JUIs1 IOTHYECKUX BBIPAXKEHUI;

PacKpbIBaTh CMBICI MOHATUI «UCHOJHUTENDY, «AJITOPUTM», «IIPOrpaMMay, MOHUMAsI
Pa3HUILY MEXAY yHOTPEOICHUEM 3TUX TEPMHUHOB B OOBIICHHON peur U B MH(OPMATHKE;

ONKCHIBATH AJITOPUTM PEILICHHUS 331a41 Pa3IUYHBIMU CIIOCOOAMH, B TOM YKCIIE€ B BUJE
OJI0K-CXEMBI;

COCTABJISITh, BBINOJIHATh BPYYHYK0 M Ha KOMIIBIOTEPE HECIOXKHBIE AJITOPUTMBI C
WCIIOJIb30BAHUEM BETBJICHUM WM LUKIIOB JJIsl YNPABIEHUS HCHOJHUTEISIMHU, TAKUMHU Kak
Po6ot, Uepenanika, UepTExHUK;

UCIIOJIb30BaTh KOHCTAHThl W TEPEMEHHBbIE PAa3IUYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKHUX, CUMBOJIBHBIX), @ TaKXe COJEpXKalllMe HX BBIPAKEHMsSI, MCIOJIb30BAThH
oreparop MpUCBanBaHUS;

UCIIOJIB30BaTh NpPH pa3pabOTKE MNpOrpaMMm JIOTHYECKUE 3HAYEHUs, ONepalud U
BBIPKEHUS C HUMU;

aHAIM3UPOBAaTh IPEJIOKECHHBIC AJITOPUTMBI, B TOM YHCJIE ONPENEIATh, KaKue
pe3yabTaThl BO3MOKHBI IPU 3aIaHHOM MHO>KECTBE UCXOHBIX 3HAYEHUI;

CO3/1aBaTh U OTJIAXXUBATh MPOrpaMMbl Ha OJHOM U3 SI3BIKOB MPOTrPaAaMMHPOBAHUS
(Python, C++, ITackamns, Java, C#, llIkoneHbll AJropuTMUYecKuid SI3bIK), peau3yromme
HECJIOKHBIE aJITOPUTMbI OOpaOOTKM YHMCIOBBIX JAHHBIX C HMCIOJIb30BAHUEM LMKIOB H
BETBJICHU, B TOM YHUCJIE PEAM3YIOIIHE MPOBEPKY AEIMMOCTH OJHOIO IIEJIOr0 YMCIa Ha
Apyroe, IpOBEpPKY HaTYpaJIbHOTO YHCIia Ha MPOCTOTY, BbIACNIEHUS HU(p U3 HATYPaIbHOTO
qucia.

K xoHiry o0ydenus B 9 kiacce y oOydaroierocsi OyayT chopMUpOBaHbI CIACAYIOLINE
YMEHUS:

pa30buBaTh 3aJaud Ha TMOA3aJaud, COCTaBJATh, BBIOJNHATH BPYYHYI0 M Ha
KOMITBIOTEPE HECJIOKHBIE QJITOPUTMBI C HCIOJb30BAHUEM BETBJICHUH, LUKIOB U



BCIIOMOTATENIbHBIX AJITOPUTMOB JUIsl YHPABICHUS MCIONHUTEISIMH, TakKUMU Kak Po6or,
Yepenamka, YepTExHUK;

COCTAaBJISITh M OTJQKHUBaTh MPOrPAMMBI, PEATU3YIOUIME THUIOBBIE aAJITOPUTMbI
00pabOTKM YHCIOBBIX TOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHMCIOBBIX MacCHUBOB
(MOUCK MaKCUMyMOB, MUHUMYMOB, CYMMbl WM KOJIMYECTBA DJIEMEHTOB C 3a/laHHBIMU
CBOWCTBAaMH) Ha OJTHOM M3 SI3bIKOB nporpammupoBanus (Python, C++, [Tackans, Java, C#,
IKoMBbHBIA ANrOopUTMHYECKUI S3BIK);

pPacKpbIBaTh CMBICI TMOHATHH «MOJENbY, «MOJICIUPOBAHUE», OMPEICHATh BUIIBI
MojieNiel, OIICHMBATh aJE€KBAaTHOCTh MOJIEIM MOJETUPYEMOMY OOBEKTY U LM
MOJEJINPOBAHUS;

UCIIONB30BaTh Tpadbl M JAEpPEBbS AN MOJACITUPOBAHUS CHCTEM CETEBOU H
UEPAPXUUECKOM CTPYKTYPHI, HAXOAUTH KpaTUYalllnil myTh B rpade;

BbIOMpaTh CIIOCOO MPECTABIICHUS JaHHBIX B COOTBETCTBUU C ITOCTABJICHHOM 3aauei
(Tabnuupl, cxeMbl, TpaduKH, IUarpaMMbl) C HCIHOJIb30BAHUEM COOTBETCTBYIOLIUX
MPOTPAMMHBIX CPEJICTB 00PaObOTKHU JaHHBIX;

UCIIOJIB30BaTh 3JIEKTPOHHbIE TAaOMMIBI JUIi 0OpaOOTKHM, aHaidu3a M BU3yaIU3alud
YHCJIOBBIX JIAHHBIX, B TOM YHCJE C BBIJCICHUEM JAMANa30Ha TaObIUIbl U YHIOPSA0YMBAHUEM
(COPTHPOBKOI1) €ro AIEMEHTOB;

CO3/1aBaThb WU TPUMEHATh B AJIEKTPOHHBIX TaOnumax (opmynsl Ui pacdy€ToB C
HCIIOJIb30BAHUEM BCTPOEHHBIX apU(METUYECKUX (YHKIHMI (CyMMHUpPOBAaHUE U MOACUET
3HAUYECHUW, OTBEYAIOIIMX 33J]aHHOMY YCIOBUIO, cCpeaHee apu(METUYECKOoe, IOUCK
MaKCHMAaJIbHOTO ¥ MHHUMAJILHOTO 3HAYCHHS ), aOCOJIFOTHOM, OTHOCHUTEIILHOM, CMEIIaHHOM
aJpecalny;

WCIIOJIB30BATh 3JIEKTPOHHBIC TAOIUIBI JJI1 YHCIEHHOTO MOJEIUPOBAHUSA B MPOCTHIX
3a/1ayax U3 pa3HbIX MPEIMETHBIX 00IacTe;

UCII0JIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHMCJIE KOMMYHHKAIIMOHHbBIE
CepBHUCHI, OOJIayHble XpAHWIMINA JIaHHBIX, OHJAMH-porpamMmbl  (TEKCTOBBIE U
rpaguUecKkue PpemaKkTophl, Cpenbl pa3pabOTKM)) B Yy4eOHOW U  TIOBCEIHEBHOMU
NeSTENbHOCTH;

MPUBOJUTH MPUMEPHI HUCIOJB30BAHUS T€OMH()POPMALMOHHBIX CEPBUCOB, CEPBHUCOB
rOCy/apCTBEHHBIX YCIYr, OOpa3oBaTeNbHBIX cepBUCOB IHTepHeTa B Yy4yeOHOH U
MMOBCEIHEBHOM JICATCIbHOCTH;

UCIIOJIB30BaTh pPa3IMYHbIE CPEICTBA 3aLIUTBI OT BPEJOHOCHOTO MPOrPAMMHOIO
oOecrieueHus, 3alldIaTh MEPCOHATBHYI0 HHMOPMAILMIO OT HECAHKIIMOHMPOBAHHOTO
J0CTyNa U €ro MOCIENCTBUN (pasrjalieHusi, MOJMEHbI, yTpaTbl AAaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJOTMYECKHUX U COLMAIBHO-TICUXOJIOTMYECKUX ACIEKTOB HCIIOJIb30BAHUS
cetu MHTepHeT (ceTeBass aHOHMMHOCTh, ITUPPOBOM Cjell, ayTeHTUYHOCTh CYOBEKTOB U
pPECYpPCOB, OMMACHOCTh BPEJJOHOCHOTO KOJIa);

pacno3HaBaTh MONBITKM M MPEAYNPEXAAaTb BOBJICUEHUE CeOsl U OKPYKAIOIIUX B
JNECTPYKTHUBHBIE M KpUMHHAJIbHbIE (QOPMBI CETEBOM AaKTUBHOCTU (B TOM YMHCIIE
K1OepOyIJIITHT, (PUIIHHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuyecTBO 4acos

N HaumMeHoBaHue pa3ejoB U TeM MPOrpamMMbl Kontpoabnbie  IIpakTHueckune UIEKTPOHHRIC (LHPPOBHIC)
n/m Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pasnea 1. [lu¢gpoBasi rpaMoTHOCTH
1.1 | KommbploTep — YHUBEpPCAITBHOE YCTPOUCTBO 0OPaOOTKH JaHHBIX 2 https://m.edsoo.ru/UPD9STCO1
1.2 [Iporpammsl 1 TaHHBIE 4 https://m.edsoo.ru/RQ81IHEYWU
1.3 KommbroTepHsbie cetn 2 https://m.edsoo.ru/L19DBLLHU
Hroro no pazueny 8
Pa3znen 2. Teoperuueckue 0CHOBBI MH(POPMATHKH
2.1 WNudopmanms n nHGOpMAITMOHHBIE TTPOLIECCH 2 https://m.eds00.ru/31DOPK49P
2.2 [IpencraBnenne HHPOpMALUU 9 https://m.edsoo.ru/WBF0S9ZCV
Hroro no pazgeny 11
Pazjnen 3. UndopmannoHHbIe TEXHOJIOTHHN
3.1 TekcToBbIE TOKYMEHTHI 6 1 https://m.edsoo.ru/CNE4ACTH6A
3.2 KomnerotepHas rpaguka 4 https://m.edsoo.ru/MAG6LO1I3C
3.3 MynbTHMEINITHBIE IPE3EHTALNN 3 1 https://m.edso0.rulJYYYY5HKY
Wroro no pazneny 13
PeszepBHOe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/JYYYY5HKY

8 KUIACC

HaumeHoBaHue pa3/ieioB U TeM

KoaunuyecTBO 4acoB

dyeKkTpoHHbIE (LM (pPOBbHIE)

Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 CucreMsbl cunciieHus 1 https://m.edsoo.ru/SMER3WA20
1.2 DJIeMEHTHI MaTEMATUYECKOMN JIOTUKU https://m.edsoo.ru/DMP7TAX30
Htoro no pazneny 12
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
141 .
2.1 CHOTHITTEII I ATITOPHTMET 10 1 https://m.eds00.ru/G5RZO70AW
AJTOpUTMUYECKUE KOHCTPYKIIUU
2.2 S3bIK IpOrpaMMUpPOBAaHUS https://m.edso0.ru/A7SYRVRJO
2.3 AHaln3 aJirOpUuTMOB https://m.edsoo.ru/POKGBHG00
Hroro no pazgeny 21
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 10 34 3 0

[NPOTPAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KUIIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB M TeM NPOTrPAMMBbI JJeKTpoHHBIE (HUPPOBBIE)
Ne n/m Kourposbnble IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paznea 1. Indposasi rpaMOTHOCTD
I'mo6 nu
1.1 FODATILHAT CCTH VIHTEPHET HUCTpaTemH 3 https://m.edsoo.ru/M27Y8144E
0€30MacHOro MOBEICHUS B HEH
1.2 Pabota B nH()OpMaIIMOHHOM MPOCTPAHCTBE 3 https://m.edsoo.ru/NGZ0OUIOE9
Wroro mo paszneny 6
Pa3znen 2. TeopeTuueckue 0CHOBBI MH()OPMATHKH
2.1 MogenupoBanue Kak METO/1 TO3HAHUS 8 1 https://m.edsoo.ru/DGM34BVUL
Uroro no pazneny 8
Paznen 3. AnropuT™Mbl M1 IPpOrpaMMHUpPOBaHue
3.1 Pa3paboTka aaropuTMoB U Iporpamm 6 1 https://m.edsoo.ru/MD5WV172T
3.2 VYnpasienne 2 https://m.edsoo.ru/GKKEIRZFU
Hroro no pazneny 8
Pasnen 4. UndopmannoHHbie TEXHOJIOTUH
4.1 OJEeKTPOHHBIE TaOIHIIBI 10 https://m.edso0.ru/HT451019V
u
4.9 H(pOpMalMOHHbIE TEXHOJIOTUU B COBPEMEHHOM 1 https://m.edso0.ru/6WEQTHYED
oOriecTBe
Hroro no pazneny 11
PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB
-
Ne Tema ypoka o = g E Hara DJIeKTpPOHHbIe U (pPOBbIE
n/n 8 5 - 2 S u3yuyeHusi ~ oOpa3oBaTesibHbIE PeCypChl
2 gE Z s
= 5 Z a
=S
S = =
2 2 =
KomMmrbrotep — yHHBepcanbHOE BRIYUCIUTEILHOE YCTPOUCTBO,
1 pabotaroriee 1o mporpamme. TexHrKa 0€30MacHOCTH U MpaBUiia paOdOTHI 1 https://m.edsoo.ru/6SEEBHIFV
Ha KOMIIbIOTEpE
2 Hctopust u coBpeMeHHbI€ TEHACHIIUA Pa3BUTHUSI KOMITBIOTEPOB 1 https://m.edsoo.ru/7LAXEGTAP
[IporpammHoe obecnieuenue komnbrotepa. [IpaBoBas oxpaHna nporpa
3 POrp ba. HIpaBoBazt OXpaHa HpOTpaniv i 1 https://m.edsoo.ru/5IMOL014|
JTAaHHBIX
4 @aiinel v nanku. OCHOBHBIE orepany ¢ ¢haaamMu U mankaMu 1 https://m.edsoo.ru/R5BIYWLHT
5) ApxuBanus nansabix. Mcmnonap30BaHue mporpaMM-apXxuBaTOpOB 1 https://m.edsoo.ru/ZBVAPNOJ3
6 KomMmbproTepHble BUPYCHI U aHTUBUPYCHBIE TPOTPAMMBI 1 https://m.edso0.ru/XXZEEQBH9
7 Kommnsrorepusie cetu. [Tonck nadgopmanuu B cetn MIHTEpHET 1 https://m.eds00.ru/TI1801C62S
CepBuchl nHTEpHET-KOMMYyHUKaimii. CeTeBoit atukeT. CTpaTeruu
8 P P Y 5 P 1 https://m.eds00.ru/3FOQX2QZ4
Oe3omacHoro noseaeHus B MIHTepHeTe
9 Nudopmanus u ganubie https://m.edsoo.ru/QLLTKFAS0
10 HNudopmanoHHbIe TIPOIIECChI https://m.edsoo.ru/RAGZWVISY
Pa3znooOpasue s1361k0B U andaBuToB. EcTecTBeHHBIE U (hopManbHbIe
11 P ¢ dop 1 https://m.eds00.ru/46DOC1MQ1
SI3BIKU
12 JBownunsrii andasut. [IpeodbpazoBanue mod0ro andaButa K JBOUITHOMY 1 https://m.edsoo.ru/DVHLTACX7
[IpencraBneHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOUYHOM
13 pea s P A 1 https://m.eds00.ru/SDXNOD50A
andasure
14 Enununps! u3smepenus ”HGOpPMaLUu U CKOPOCTH Nepeiadn JaHHbBIX https://m.edso0.ru/LOHOGLHOU
15 Konnposanue tekctoB. PaBHOMEpHBIE U1 HEPABHOMEPHBIE KOJBI https://m.edsoo.ru/VWHQ997FY
16 JexonupoBanue cooOmenuii. UupopmannoHHbil 00bEM TekcTa https://m.edsoo.ru/WFEBO9OCC



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4
https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC

17 Hudposoe npencrapieHne HENPEPHIBHBIX JAHHBIX 1 https://m.eds00.ru/C74FZTZY9
Koauposanue nsera. Onenka OpMalMOHHOT0 00BEMa rpaduuec

18 AMPOBANHE LBETA. OUCHKA HHPOPMALHORHOrO 00bEMA rpadiHechX 1 https://m.eds00.ru/09JVVNY9Y
JAHHBIX JIJIS1 paCTPOBOTO U300paKEeHUS

19 Koaupoanue 3Byka 1 https://m.edsoo.ru/BLQ8BUIHX

20 PesepBHbIi yl')'OK «KontponpHas padora no teme "[IpencraBienue 1 https://m.eds00.ru/0CVNGEHIX
uHpopManuu'"y»

21 TexkcToBbIE JOKYMEHTBI, UX BBOJ M PEAAKTHPOBAHUE B TEKCTOBOM 1 https://m.edsoo.ru/OR7MWELXM
nporeccope

22 dopMaTUPOBAHUE TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/GORAK7DID

23 [Tapametpsl cTpanuiibl. COUCKU U TaOIHIIBI https://m.edsoo.ru/USH2MSPYM

24 BcTaBka HETEKCTOBBIX 0OBEKTOB B TEKCTOBHIE JOKYMEHTBI https://m.edsoo.ru/YSB7Z72F6
141 Opabd

o5 HTEJIJIEKTyallbHbIE BO3MOXHOCTH COBPEMEHHBIX CUCTEM 00pabOTKH 1 https://m.edsoo.ru/IGEUSOUE?
TEKCTOB

26 O06o01IeHre u cucTeMaTu3anus 3HaHui 1o TeMe « TeKcToBbIe 1 https://m.edsoo.ru/MWID202KG
JIOKYMEHTBD)

27 I'padmueckuii pegakrop. PacTpoBbie puCyHKH https://m.edsoo.ru/VOR4QAONI

28 Onepanuu perakTupoBaHus rpa@uuecKux 00HEKTOB https://m.edsoo.ru/F6KD5QWOM

29 BexTopHas rpaguka https://m.edsoo.ru/RSORGY59R

30 O06o0011eHNe U cucTeMaTH3alMs 3HaHUH 110 TfMe «KommbroTepHas 1 httos://m.edsoo.ru/2B7RXLXYB
rpadukay. [Ipoepounas pabota / Beepocceuiickas npoBepouHas pabota

31 Pe3epBHI>Hv71 ypok. O6001IeHre u cucTeMaTu3anus 3HaHui / 1 https://m.eds00.ru/O3PMDI76P
Bcepoccuiickas npoBepouHas paboTa

32 [ToaroroBka MyIbTUMETUWHBIX TPE3CHTAIIHI 1 https://m.edsoo.ru/EEKD5SOHO

o0OaBlieHHE Ha CIal[ a ,

33 A L AYIHOBISYAIEHBLX JAHHRL, AmMAtie o 1 https://m.edsoo.ru/EX0ZXANBG
THIIEPCCHLUTOK

34 O06o0menre u cucTeMaTr3alys 3HaHui 1Mo TeMe «MyIbTUMeTUIHHbBIE 1 https://m.edsoo.ru/IGOK35DD8
TIPe3EHTAIHI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
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https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KVIACC

KoanuecTBo yacoB

@ =
Ne 2 &
Tema ypoxka z g Hdara DJIeKTPOHHBIe HU(POBLIE
n/n 5. £ . oydemns o0pa3oBaTebHbBIE pecypchl
° = = g =
g E¢ 1¢
2 =2 & F &
Hemno3unmoHHbIe U NO3UIIMOHHEBIE CUCTEMBI CUMCIICHUS 1 https://m.edsoo.ru/0H168N1NG
Pa3BepHyTas ¢popma 3anucu uncia https://m.edso0.ru/OIXKRYJ1S
BOMYHAS CUCTEMA CUUCIICHUS. ApUpMETHUECKHE OTepallii B IBOUYHON
3 o P pat B A 1 https://m.edsoo.ru/AMWFSDEAZ
CUCTEME CUHCIICHUS
4 BoceMepruHas cuctemMa CUuCIIeHUs 1 https://m.edso00.ru/3K4YL1TKU
5 [IlecTHanuarepuyHas cucremMa CUMCICHUs 1 https://m.eds00.ru/F6X7LQJIXY
6 O06o0061IeHre U cucTeMaTu3anus 3HaHuK 110 TeMe « CUCTeMBI CUMCIICHUSD) 1 https://m.edsoo.ru/232W830CB
7 Jlormyeckue BbICKa3bIBAHUSA 1 https://m.eds00.ru/QGSRGFKDY
8 Jlormyeckue onepanuu «u», «AIN», «HE» 1 https://m.edso0.ru/SAARZCE5V
9 OrmpeneneHrne HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS 1 https://m.edsoo.ru/QKFMNWEFLY
10 TabmauIBl ICTUHHOCTH 1 https://m.edsoo.ru/QAAE7XDH3
11 Jlornueckue 3eMeHThI 1 https://m.edsoo.ru/6CNEKHGME
12 KonrtponbHast paboTta 1o Teme «JIeMeHThl MaTEMATHYECKOM JTIOTHKI 1 1 https://m.edsoo.rulJZFVQ4V57
13 [TonsTre anroputma. McnomHurenu alroputMoB 1 https://m.edsoo.ru/TIVITTCAB
14 CoiicTBa anropurma. Cioco0bl 3alIUCH aITOPUTMA 1 https://m.edsoo.ru/V4Y2MAATG
15 AJropuTMUYECKasi KOHCTPYKIUS «CIIeIOBaHUEY. JIMHENHBIN anropuTM 1 https://m.edso0.ru/D988TRC8V
16 AnropuTMHyecKast KOHCTPYKIIHSI «BETBICHHE»: TTOJIHAS M HENOJIHAsA (POPMBI 1 https://m.edso0.ru/XEVM28ZWT
17 AJIropuTMHUYECKasi KOHCTPYKIUS «IOBTOPEHHE 1 https://m.edsoo.ru/U4U7XUT1H
18 dopMalIbHOE UCTIOIHEHNUE AJITOPUTMA 1 https://m.edsoo.ru/QV6XREQW4
Pa3zpaboTka HECTTOKHBIX AITOPUTMOB C UCITOIH30BAHUEM IUKJIOB JIJISI
19 P P HAICIOB A 1 https://m.edso0.r/UEWNJTKAL
ympaBieHUs GOPMATbHBIMU HCTIOTHUTEISIMU
Pa3paboTka HECTTOKHBIX AITOPUTMOB C UCITOJIH30BAHUEM IUKJIOB U
20 P . P B 1 https://m.edsoo.ru/IAUXHLAOO
BETBJICHUH JIJIs1 yIpaBJICHUs] (POPMaTbHBIMU UCTIOTHUTEIISIMA



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0

21 BrimonHenune anroputmMon 1 https://m.edso0.ru/SOA9R13NF

99 O06o01IeHre U cucTeMaTu3anus 3HaHui 1o Teme «Mcnonuurenu u 1 httos://m.edsoo.ru/DBRIGAUSS
QITOPUTMBL. AITOPUTMUIECKIE KOHCTPYKIIHID)

23 S3bIk iporpammupoBanusi. Cucrema mporpaMMUpOBaHUS 1 https://m.edsoo.ru/VYYOSREH1

24 Ilepemennsble. OnepaTop NpucBauBaHUs 1 https://m.eds00.ru/QQ36SYH4V

25 [IporpamMmmMupoBaHue TMHEHHBIX aITOPUTMOB 1 https://m.edso00.ru/5SW740Z6S3

26 Pa3paboTka nmporpamm, coJiepKaniiux onepaTop BETBICHHUS 1 https://m.edsoo.ru/UQ1S3BIVJ]

27 JlnanoroBas oTiiajaKa nmporpamm 1 https://m.edsoo.ru/IAWIO5NJ7

28 [{ukn ¢ ycinoBueM 1 https://m.edsoo.ru/FY31SPT94

29 [ukn ¢ nepemMeHHOR 1 https://m.edsoo.ru/U6AHGBO3K

30 O0paboTka CHMBOJIBHBIX JAHHBIX 1 https://m.edso0.ru/WXMKYQO7X
O0600611eHre U cucTeMaTu3alus 3HaHU| 10 TeMe «SI3bIK

31 nporpamMmmupoBanus» [IpoBepounas pabora / Becepoccuiickas nmpoBepodHas 1 https://m.eds00.ru/QQQP3FENCD
pabora

32 PezepBHblit ypok. O0001eHue u CI/ICTeMaT‘I'/ISaI_II/ISI 3HAHUU U YMEHUH 110 1 https://m.edsoo.ru/VI701RLPK
Kypcy unbopmatuku 8 kiacca / Becepoccuiickas mpoBepouHas pabota

33 Amnanmu3z anroputMoB. OmpesiesieHre BO3MOKHBIX Pe3yIbTaTOB paboTHI 1 httos://m.edsoo.ru/OHBVASLLN
aJITOpUTMa MPU 3aJJaHHOM MHOKECTBE BXOIHBIX JIAHHBIX

34 Ananu3 anroputMoB. Ompe/ieieHre BO3MOKHBIX BXOJIHBIX JaHHBIX, 1 https://m.edsoo.ru/71W3GZ5A8
MPUBOIANINX K TAHHOMY PE3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KUIIACC

KoanyecTBo 4acoB

2}
E 2 ara DJIeKTPOHHBIE HH(POBBIE
Ne Tema ypoka E g A P wHpp
£ . £ . Hu3ydYeHus oOpa3oBaTejbHbIe PeCypChl
n/n o sag E£E
5 =8 18
3] S = =
== =z a =l
I'mo6anpnas cetb MuTepuer. IP-aapeca y3moB. bonbime nanHbie 1 https://m.edsoo.ru/UB3JKBQYM
Nudopmannonnas 6e30macHOCTb 1 https://m.edsoo.ru/303AH11JB
Yder noasTHs 00 HHGOPMAIIMOHHOM O€30TIacHOC co3za
3 (POPMALIHOHOF GE30MACHOCTH HpH CO3 A 1 https://m.edso0.ru/5EZUEIBXI
KOMIUICKCHBIX HH(POPMAIIMOHHBIX 00BEKTOB B BUJIC BEO-CTPAHUI]
4 Bune! nestensHocty B cetu HTEpHET 1 https://m.edsoo.ru/9H98AEQG5
Oo6naunple TexXHOJIOTHU. VICcTIONb30BaHNE OHTAH-0]uCca azpabo
5) e onnaiin-opuca An paspadoTk 1 https://m.edsoo.ru/RDLTKDIEY
JOKYMEHTOB
O6o0061eHre U cucTeMaTu3alus 3HaHui o TeMam «I obanpHas ceThb
6 WNHuTtepHeT u cTparerun 6e30macHOTo MOBEACHUS B Hel», «PaboTa B 1 https://m.edsoo.ru/A65FGDKCH
MH(OPMALIOHHOM IIPOCTPAHCTBEN
7 Mognenu u MmozenupoBanue. Knaccupukanum mozaenei https://m.edsoo.ru/10LAY40SD
TaOnuuHbBIe MOIETN 1 https://m.edsoo.ru/9RVCHE649
Pa3paboTtka ogHoTabmuuHOM 6a3b! JaHHBIX. COCTaBIIEHKE 3alIPOCOB K Oa3e
9 P A A P 1 https://m.edsoo.ru/OCHZCHMZ8
TAHHBIX
I'pad. BecoBas matpuna rpada. JnrmHa myTu Me1y BepIIrnHamMu rpada.
10 pad puua rpac VI[ M /1y BEp pag 1 https://m.edsoo.ru/QAZPCFUJW
Brruncnenue konudecTBa MmyTei B HAIIPaBICHHOM allUKJINYECKOM rpade
11 Hepero. [lepebop BapuaHTOB ¢ TTOMOIIIBIO JIepeBa https://m.edsoo.ru/FJI9Y8V4P
12 MareMatnueckoe MOCIUPOBAHUE 1 https://m.edsoo.ru/OPNCB5LUY
13 DTarnbl KOMIIBIOTEPHOTO MOJIEITHPOBAHUS https://m.eds00.ru/JCU2XL56Q
O6o006mmeHne u cucreMatuzanus 3HaHuil. KontponsHas padorta mo teme
14 " 5 P P 1 1 https://m.eds00.ru/OLM7SHO33

«MOI[CJ'II/IpOBaHI/Ie KakK METO/J ITO3HaHU»



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
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Pa36uenue 3amaun Ha noazagaun. CocraBiieHHE alTOPUTMOB U IIPOIPaMM C

15 N 1 https://m.edso0.ru/8 XJXNF806
HCIIOJIb30BAaHUEM BETBJICHUH, ITUKIIOB M BCIIOMOTATEIbHBIX aJITOPUTMOB
16 OnHOMEpHBIE MAaCCHBBI 1 https://m.edsoo.ru/\V33JLIY4L
17 Tumnosbie aropuT™Mbl 00PaOOTKH MAaCCUBOB 1 https://m.edsoo.ru/K4EJDMDMJ
18 CopTtupoBka MaccuBa 1 https://m.edsoo.ru/FNHKT7K36
19 O06paboTKa MOTOKA JAaHHBIX 1 https://m.edsoo.ru/SHXYWDUNR
20 O06o006menne u cucreMatusanus 3HaHuid. KonrponsHas padora mo reme 1 httos://m.eds0o.ru/8Y IMIGX30
«Pa3paboTka anropuTMOB U IIPOTPAMM»
21 VYupasnenue. Curnan. OOparHas CBA3b 1 https://m.edsoo.ru/L9TRK1VTO
22 PobGoTu3npoBaHHbIE CHCTEMBI 1 https://m.edsoo.ru/MH57R1W1B
23 DneKTpOHHBIC TaOIUIBI. THUIIBI TaHHBIX B STYCHKAX SJICKTPOHHON TaOIUIIBI 1 https://m.edsoo.ru/4516 A0A16
24 PenaktupoBanue u popmatupoBanue Tabdbuil 1 https://m.edsoo.ru/TMK6TCIBL
o5 BcerpoenHble pyHKIMH TS TOMCKA MAKCUMyMa, MUHUMYMa, CYMMBI H 1 httos://m.edsoo.ru/AVEQOLISL
CpeaHero apuMeTHIecKoro
26 CoptupoBka U QUIbTpaIMs JAaHHBIX B BBIJICICHHOM JIMANa30He 1 https://m.edsoo.ru/4YJJIOW?27
27 [TocTpoenue nuarpamMm u rpadMKoOB B DJIEKTPOHHBIX TaOJIMIIAX 1 https://m.edsoo0.ru/ XAQ39QFA9
28 OTtHOcuTeNbHAS, A0CONMIOTHAS M CMEIIaHHAs aJpecalus 1 https://m.edsoo.ru/BOKB9CCTC
29 VY coBHBIE BHIYUCIICHUS B QJIEKTPOHHBIX TaOIUIIAX 1 https://m.eds00.ru/7J4CQG56T
30 O6paboTka 60bIIMX HAOOPOB TAHHBIX 1 https://m.edsoo.ru/V4BIBT4LX
31 UucnenHoe MOACIUPOBAHNE B AJICKTPOHHBIX TaOIUIIAX 1 https://m.edsoo.ru/KCO8RK30J
32 O06o0061IeHre U cucTeMaTu3alrs 3HaHU| 10 TeMe « DJIEeKTPOHHbBIE TaOIUIIbD) 1 https://m.edsoo.ru/1UK84LSGZ
33 Postb nHDOPMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH YKOHOMHKH MHpPA, CTPAHBHI, 1 htts://m.edsoo.ru/9SHKEEMNA
peruona
34 PesepBubiil ypok. O600meHue u cucremaru3anus. MIToropoe moBTopeHne 1 https://m.edso0.ru/SCFMNUNRW
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

7 KIIACC
Kox IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl
OCHOBHOI'0 00111er0 00pa30BaHus
1 ITo Teme «lludpoBas rpaMOTHOCTHY
11 [ToscHAT, HAa TpUMEpax CMBICT MOHATHHA «HMH(OpMAIUs», «UHPOPMALMOHHBIA MPOIECCy,
«o0paboTka nHbOpMAIHKY, «XpaHeHHue HHopMaIuny, «repeaada nHGopMaIum»
19 [TpuBOIUTH MPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHs U Mepeaadyud MHQOpMaliu, CpaBHUBATH
UX KOJINYECTBEHHBIE XapaKTEPUCTHUKU
[Tony4yath ¥ MCHONB30BaTh MHPOPMALUIO O XaPAKTEPUCTHKAX MEPCOHATBHOIO KOMITBIOTEPA M €ro
1.3 OCHOBHBIX 3JIeMeHTax (Ipoleccop, ONepaTHBHAs MaMsTh, JOJTOBPEMEHHas NaMsTh, YCTPOICTBa
BBO/Ia-BbIBOJIA)
1.4 COOTHOCUTH XapaKTEPUCTUKU KOMIIBIOTEPA € 33[Ja4aMHU, PEIIAEMBIMU C €r0 IOMOILBIO
OpueHTHpPOBATECS B HEPAPXUYECKON CTpyKType (aillloBOH CHUCTEMBI (3alMChIBATH MOJHOE UM
1.5 daiina (karanora), myTh K (Qaily (karajory) mo MMeroLEeMycs ONUCaHHIO (aNIoBOM CTPYKTYpPHI
HEKOTOPOTO WH(POPMAIIMOHHOTO HOCUTEJIS)
Paborate c QailnioBoil cucTeMOi MEePCOHANTBHOTO KOMIBIOTEpPA C UCIHOIB30BaHUEM TpaduuecKoro
1.6 uHTep(deiica: co3naBarh (KOMUPOBATh, MEPEMEILIATh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATh
(aiinbl ¥ KaTaloru, UCIOJIb30BaTh AHTUBUPYCHYIO MPOTpamMmy)
Hckarey uHdopmanuio B MHTEepHETe (B TOM 4YMCIE MO KIIOUEBBIM CIIOBaM, MO H300pa)KEHUIO),
17 KPUTHYECKH OTHOCUTHCS K HalIeHHOM HH(pOpMaluu, OCO3HaBaTh ONACHOCTh ISl JIMYHOCTH U
oOmiecTBa paclpoCTpaHeHHs] BPEIOHOCHOM uHGOpManuu, B TOM YHCIE HSKCTPEMHCTCKOTO H
TEPPOPUCTUYECKOTO XapaKkTepa
1.8 [ToHuMaTh CTPYKTYpy aJApecoB BeO-peCypcoB
1.9 Hcnonp30BaTh COBpEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIUN
Cobimoiate TpeboBaHUs 0€30MaCHOM AKCIUTyaTallMM TEXHUYECKUX CPEJICTB MH(POPMAIMOHHBIX U
110 | KOMMYHWKAIHOHHBIX TEXHOJIOTHH, COOI0AaTh CETEBON 3TUKET, Oa30Bble HOPMbI HH(POPMALIMOHHOM
ATUKHU U TpaBa MpH paboTe ¢ MPUIIOKEHUSMHU Ha JHOOBIX ycTpoiicTBax W B VIHTepHeTre, BHIOMpATh
Oe30IacHble CTPATErnu MOBEACHUS B CETH
111 [TpuMeHSITH METOJBI npo@pmavKTHKH HETaTHBHOTO BIIMSHUSL CPEACTB WH(POPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH Ha 37J0pOBbE MOJIb30BaTES
2 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
KonupoBath 1 1eKoIupoBaTh COOOIIEHHS MO 33JaHHBIM IIPaBUJIaM, AEMOHCTPHPOBATh MOHUMaHHE
2.1 OCHOBHBIX NPUHIMIIOB KOJWPOBAHUS MHPOPMAIUH PA3IUYHONU MPUPOIBI (TEKCTOBOMU, rpadpuueckoil,
ayJ1o-)
99 CpaBHUBAThH UTMHBI COOOIIEHUH, 3aMTMCAaHHBIX B PA3IMYHBIX aidaBUTaX, OMEPUPOBATH €IUHUIIAMU
U3MepeHs] THPOPMAIIMOHHOTO 00bEMA U CKOPOCTH MepeIayy TaHHbIX
2.3 OneHuBaTh U CpaBHUBAThH pa3Mepbl TEKCTOBBIX, TpaduyecKuX, 3BYKOBBIX (haiijioB U BUeodailioB
3 ITo Teme «HpOpMAIIMOHHBIE TEXHOJIOTHUM)
31 [IpencraBasTh pe3yIbTaThl cBoei AEATENLHOCTH B BUAE CTPYKTYPHPOBAHHBIX HILTIOCTPHPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEIUHHBIX TTPE3CHTAIHHA
8 KUIACC
Kox IIpoBepsiemble npeaMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI1 00pa30BaTeILHON NMPOrPaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus
1 I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
1.1  TloscHATH HA MpUMepax Pa3TUYUs MEKIY NO3ULIMOHHBIMUA U HEMTO3UIIMOHHBIMUA CUCTEMaMH CUHCIICHHS
1.2 3amnwmceiBaTh M cpaBHHBaTh Iieiable uyuciaa oT 0 mo 1024 B pas3iIMUYHBIX IO3HMIIMOHHBIX CHCTEMax




CUYMCJICHHS (C OCHOBAHUSAMH 2, 8, 16), BEIIOJHATH apu(METHUCCKHUE OTepalliy HaJl HUMHU

1.3

PaCKpBIBaTB CMBICTT TIOHSTHM «BBICKA3bIBAHUEY, <JIOTHUYCCKAA OIICpalusd», «JIOTUYCCKOC BBIPAXKCHUCH

14

2.1

3anuceIBaTh JIOTHYECKHE BBIPAXCHUA C HMCIIOJIB30BAHHMEM IU3BIOHKIWHK, KOHBIOHKIOWHW W OTPUIIAHUA,
OnpeacIsiTb UCTUHHOCTD JIOTUYCCKUX BBIp&)KCHPIﬁ, €CJIM U3BCCTHBI 3HAUYCHUA NCTUHHOCTH BXOJAIINUX B
HEro N€PEMCHHBIX, CTPOUTH Ta6J'II/IHbI HCTUHHOCTH AJIA JTIOTMYCCKUX BLIpa)KeHI/Iﬁ

[To TeMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHE)

PackppIBaTh CMBICH MOHATUH «HMCIIOJHUTENBY, «AJITOPUTM», «IIpOrpaMma), OHUMas Pa3HHULY MEXITY
yHoTpeOJieHHeM 3THX TEPMHUHOB B OOBIIGHHON pe4H U B HH()OpMaTHKE

2.2
2.3

OnuceBaTh AJITOPUTM PCHICHUA 3a1a41 pa3JIudIHbIMU CHOCO6aMI/I, B TOM 4YHCJIC B BUJEC OJI0K-CXEMBI

COCT&BJ’IHTB, BBITIIOJIHATG BPYYHYIO M Ha KOMIIBIOTECPE HCCIIOXHBIC aJI'OPUTMBI C HCIIOJIB30BAHHUEM
BETBJICHUN U IUKJIOB U1 YOPABJICHUA UCITOJTHUTCIAMU

2.4
2.5
2.6

Hcronp30BaTh KOHCTAHTHI U MEPCMCHHBIC Pa3JIMYHbIX TUIIOB (‘-II/ICJIOBBIX, JOTHUYCCKHUX, CI/IMBOJIBHBIX), a
TAKXKE COACPKAIIUE UX BBIPpAXKCHU A, UCIIOJIB30BATh OIICPATOP IMMPHCBAMBAHUA

Hcmons30BaTh IIpH paspa60T1<e ImporpamMmm JIOTUYCCKUEC 3HAYCHHUS, OIICpAllMH U BBIPAXKCHHU C HUMU

AHaJ'II/ISI/II)OBaTB MNPEAJIOKCHHDBIC AJITOPUTMbI, B TOM YUCJIC OIIPEACIIATH, KaKUC PE3YyJIbTATbl BO3MOKHBI
IIpU 3aJaHHOM MHOKCCTBC UCXOAHBIX 3HAYCHUH

2.7

Co3aBaTh M OTJIQKMBATh MPOrpaMMbl Ha OJHOM H3 SI3bIKOB TporpammupoBanus (Python, C++,
[Tackane, Java, C#, LllkonbHblii AnroputmMudeckuil SI3bIK), pealu3yroliue HECI0XXKHbIE alrOPUTMBI
00pabOTKM YHCIIOBBIX JAHHBIX C MCIOJIH30BAHWEM IIMKJIOB U BETBIICHHUH, B TOM UYHCIIC PEaTH3YIOIINe
IPOBEPKY JEJIMMOCTU OJHOT'O LIEJIOr0 YUCia Ha JPYyroe, MpOBEpKY HATYypaJbHOIO 4KcCia Ha MPOCTOTY,
BbIJIeJIEHUS M (P U3 HATYpaJIbHOTO YHCia

9 KITIACCA

Kox

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOII 00pa30oBaTe/IbHOM NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUA

[To Teme «IludpoBas rpaMOTHOCTHY

11

Hcnonp3oBath COBPEMCHHBIC HHTCPHET-CCPBUCHI (B TOM 4YHUCJIC KOMMYHHKAIIMOHHBIC CCPBUCHI,
o0JlayHble XpaHWJIMILA JaHHBIX, OHJAMH-IPOrpaMMbl (TEKCTOBBIE U IpadUuecKue pelakTophl, CPebl
pa3paboTK) B yueOHOI U MOBCEAHEBHOM AESITEIbHOCTU

1.2

13

14

[IpuBouTE TpHUMEpHI UCIOJIB30BaHUSI T€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB TI'OCYNapPCTBEHHBIX
yciyr, o0pa3oBaTesbHbIX cepBUCOB MIHTepHETa B yueOHOH U MOBCEIHEBHON EATEIbHOCTU

Vcnonb30BaTh pa3iuyHble CPEJCTBA 3alllUTHl OT BPEJOHOCHOTO TMPOTPaMMHOIO OOecreyeHHUs,
3alUIIaTh MEPCOHANBbHYI0 MH(GOPMALUI0 OT HECAHKIMOHHPOBAHHOIO JOCTYINAa M €ro IMOCIEACTBHM
(pasrnamieHus, MOJAMEHbI, yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKMX M COLMAIBHO-
MICUXOJOTMYECKHUX ACTEKTOB MCMOJIb30BaHUs ceTu VIHTepHeT (ceTeBasi aHOHUMHOCTh, LIM(pOBOH ciief,
ayTeHTUYHOCTb CYyOBEKTOB U PECYPCOB, OMACHOCTh BPEJOHOCHOTO KOJIa)

Pacrio3HaBaTh MOMBITKM M NpEeAyNpexJIaTh BOBICUYEHHE ce0s U OKPYXKAIOUHUX B JECTPYKTUBHBIE U
KpUMUHAJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM uHncie KUOepOyIUTUHT, (DUIITUHT)

2.1

IIo Teme ((TeOpCTI/I‘{CCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

PaCKpBIBaTB CMBIC]T TTOHSATUMN «MOZACIb», «MOACIIUPOBAHUC), OIMPCACIIATL BUIBI MOI[CJ'IGI‘/JI, OLICHUBATDH
AZICKBATHOCTh MOJCTIN MOACTITUPYEMOMY O6L€KTy " OCJIIM MOOCTIUPOBaHUA

2.2

3.1

3.2

Hcnonb3oBatek rpadbl U AepeBbs I MOJIEIUPOBAHUS CUCTEM CETEBOW M MEpapXUUYECKOW CTPYKTYpHI,
HaXOJUTh KpaTyalIMii myTh B rpade

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

PazouBartn 3aa4uu Ha noJA3ajgadu, COCTABJIATH, BBIIIOJHATL BPYUHYHO U HAa KOMIIBIOTECPC HCCIIOKHBIC
AJITOPUTMBI C UCITIOJIB30BAHUEM BCTBJ’IGHI/II\/’I, IUKJIOB U BCIIOMOTaTCJIBHBIX AJITOPUTMOB AJIA YIIPABJICHUA
HUCIIOJTHUTCIISIMU

CocTaBnATh U OTJIAXKUBATh MPOTPAMMBI, PEATHU3YIONINE TUIIOBBIE ANTOPUTMBI OOPaOOTKH UYHCIOBBIX
MOCJICIOBATEIPHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX MAacCHBOB (ITOMCK MaKCHMyMOB, MHHHMYMOB,
CyYMMbI HWJIM KOJHUYCCTBA DJJICMCHTOB C 3aJaHHBIMU CBOﬁCTBaMH) Ha OJHOM H3 A3BIKOB
nporpammupoBanus (Python, C++, TTackans, Java, C#, IlIkoapHBIH AJTrOpUTMHYCCKHA SI3BIK)

[To reme «MHpOpPMAITIOHHBIE TEXHOJIOTUNY




4.1

BriOupaTth crmoco® mpencraBieHHs MAaHHBIX B COOTBETCTBHHU C TIOCTABJIICHHOW 3afadeid (TaOiuIlhl,
CXEMBHI, I‘pa(pI/IKI/I, I[I/IarpaMMBI) C HCIIOJIB30BAHHUEM COOTBCTCTBYIOH_[I/IX HpOFpaMMHBIX Cpe[[CTB
00pabOTKH JaHHBIX

4.2

Hcnonb30Bath 31€KTPOHHBIE TAOMULBI 1711 00pabOTKH, aHAIKM3a U BU3YAIU3allMH YUCIIOBBIX JaHHBIX, B
TOM YHCJIC C BBIJICIICHHEM JHaNa30Ha TaOJUIIbl U YIIOPSI0YHBAHIEM (COPTUPOBKOI) €T0 SJIEMEHTOB

4.3

4.4

CoznmaBaTh W TMPUMEHSTH B DJIEKTPOHHBIX Ta0Onwmax (Gopmymsl I pacuy€ToB C HCIOJIB30BAHHUEM
BCTPOCHHBIX apudmeTrdeckux GyHKOUH (CyMMHpPOBaHHE U TIOACYET 3HAYCHUH, OTBEYAIOIIUX
3aJJaHHOMY YCIJIOBHIO, Cpe/iHee apupMETHIEeCKOe, MOMCK MaKCUMAIbHOTO 1 MUHUMAJIBLHOTO 3HAUCHUS),
a0COJIIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOW aJipecariii

Hcronp30BaTh 3JIEKTPOHHBIC TAOMMIIBI JJISI YUCIICHHOTO MOJCIMPOBAaHHsS B MPOCTHIX 3ajadax W3
Pa3HBIX IPEIMETHBIX 00JIacTei



Kon

1.1

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
[udposasi rpaMOTHOCTH

KomnbroTep — yHUBepcaibHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaroiiee 1Mo mporpamme. Tumbl
KOMIIBIOTEPOB: NE€PCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPBI, CYNEPKOMIIBIOTEPHI.
MoOunbHbIe ycTpoiicTBa. TexHuka 0€30MacHOCTH | MpaBmiia paboThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI ~KOMIbIOTEpa M HX Ha3HaueHuwe. llpomeccop. OmepatuBHas u
JOJNTOBPEMEHHAs MaMATh. YCTpoiicTBa BBoJa M BbIBOjA. CEHCOpPHBIN BBOJ, AATYMKH MOOMIIBHBIX
YCTPOKMCTB, CPEICTBa OMOMETPHUUECKON ayTEHTH(PHUKAIINN

1.3

1.4

1.5

1.6

1.7

1.8
1.9

1.10

1.11
1.12

2.1

2.2

2.3

Hctopus pa3BuUTHS KOMIBIOTEPOB M MPOrPaMMHOr0O obOecredeHus. IlOKOoneHusT KOMIBbIOTEPOB.
CoBpeMeHHbIE  TEHACHIMU  pa3BUTUA  KommbioTepoB. CynepkommbroTepsl.  [lapainenbHbie
BbiuncieHus. llepconanbupiii komnbioTep. [Ipoueccop u ero xapakTepUCTUKH (TaKTOBAsl 4acTOTa,
paspsaHocTs). OnepatuBHas maMsTh. JloJroBpeMeHHas MaMsaTh. Y CTpOicTBa BBOJA U BbIBOAa. O0BEM
XpaHUMBIX JaHHBIX (OlepaTHBHas MaMsITb KOMIIBIOTEpA, JKECTKUM JUCK U  TBEPIOTENbHBIN
HAKOMUTEIb, TOCTOSIHHAS MaMATh CMapT(OHA) U CKOPOCTh AOCTYIIA Ui PA3IMYHBIX BUIOB HOCUTETICH

[IporpamMmmHoe oOecrieuenune KommbioTepa. [IpukinaaHoe mporpamMHoe obecriedenune. CUCTEMHOE
nporpaMMHoe obecriederue. CrucreMsl porpaMMmupoBanus. [IpaBoBas oxpaHa mporpaMm U JaHHbIX.
becrinathble 1 ycinoBHO-0OecruiatHble nporpaMmmbl. CBOOOHOE TPOrpaMMHOE 0OecriedeHHe

Qaiinel 1 manku (karanoru). Tunbl ¢aitnoB. CpoiictBa (aiinoB. XapakTepHble pa3Mepbl (ailioB
Pa3IUYHBIX TUIIOB (CTpaHUIA TEKCTA, dJEKTPOHHAsT KHHTA, oTorpadus, 3auch MeCHU, BUIACOKIIHII,
MTOJTHOMETPAXKHBIN (PUITHM)

[Tpuntunsl moctpoenus QaiinoBeix cucteM. [lomHoe ums ¢aiina (manku, karanora). IlyTe k daitmy
(mamke, KaTauory)

QaitnoBelii MeHemkep. Pabora c (aiitmamMum u manmkamu (KaTalloraMu): CO3JIaHUE, KOIHUPOBAaHUE,
nepeMeleHne, MnepeuMeHoBaHue M yJaneHue (aiinoB u mnanok (kxartaymoroB). Ilouck (aiinos
CPEIACTBaMH ONEPALIMOHHON CUCTEMBI

ApXI/IBaI_II/ISI JIaHHBIX. Mcmoap30BaHue nporpaMmM-apxXmuBaTopoB
KOMHLIOTepHBIe BUPYCHI 1 JPYTU€ BPCAOHOCHBIC IPOTPAMMEI. HpOFpaMMBI AJId 3allIUTHI OT BUPYCOB

O6benuHenne koMnbOTepoB B ceThb. CeTh MHTepHET. Beb-cTpanuiia, Beb-caiir. CTpykTypa aapecos
BeO-pecypcoB. bpayzep. IlouckoBbie cuctemsl. [lonck wHGOpMAIMU MO KITIOYEBHIM CJIOBaM U IO
n300paxeHuto. JloctoBepHOCTs HHGOPMAIUH, ONTYyYeHHOH n3 HTepHeTa

COBpeMeHHHe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaI_[I/Iﬁ

CereBoil 3THKET, 0a30Bble HOPMBI HH(DOPMALIMOHHOW 3TUKU U IpaBa npu padore B cetu MHTEpHET.
Crpareruu 6e3onacHoro noseneHus B Untepuere

Teopernueckue 0OCHOBBI HH(OPMATUKH

I/IH(I)OpMaL[I/IH — OJHO H3 OCHOBHBIX MMOHATUN COBpCMCHHOfI HayKH. I/IH(I)OpMaLII/I}I KakK CBCICHHA,
MNpE€aAHa3HAUYCHHBIC IJIs1 BOCIPUATHA YCIOBCKOM, U I/IH(l)OpMaIII/IH KaK JaHHBIC, KOTOPEIC MOT'YT OBITH
O6pa6OTaHLI aBTOMaTHBHpOBaHHOﬁ CHCTEMOM

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTh OMHUCAHMSI HEMPEPBHIBHBIX O0BEKTOB U MPOIIECCOB C MTOMOIIIBIO
JTUCKPETHBIX JaHHBIX. WHQopMannoHHbIE MPOIECCH — TPOIECCHl, CBSI3aHHBIE C XpaHEHHUEM,
npeoOpa3oBaHUEM U Tiepeaaueii JaHHbBIX

CumBon. Andasur. MormHocTs andaButa. PazHooOpasue s3pIKOB U andaBUTOB. EcTecTBeHHBIE U
dbopmanbHbIe S3BIKH. AJ(AaBUT TEKCTOB Ha pyccKoM si3bike. JIBowunsli andasut. Kommdectso
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHWHANWK) (UKCHPOBAHHOW JUIMHBI B JBOMYHOM ayihaBUTE.
[IpeobpazoBanne r000r0 andaBuTa K JABOUYHOMY. KOMWYECTBO pPa3IUYHBIX CIIOB (DUKCHPOBAHHOU
JUTUHBI B afipaBUTE ONpeIeIEHHON MOIITHOCTH

2.4

KoaupoBanue ciMBOJIOB OJJHOTO aji(paBHTa ¢ TIOMOIIIBIO KOJOBBIX CJIOB B JPYroM ajdaBuTe, KOAOBas
TabNHIa, IEKOIUPOBAHUE




2.5

JIBonunsIid ko1 [IpencraBiieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM alipaBuTe

NudopmannonHbiii 00bEM JTaHHBIX. BUT — MHHMManbHAs €IMHMIIA KOJWYeCcTBA HWHQPOPMAIMH —

2.6 . N . . .
JTBOWYHBINA pa3psia. baiit, kunobaiit, MerabaiT, ruradaiT
27 CkopocTh nepeqiaun JaHHbIX. EIUHUIBI CKOPOCTH TIepenadyn JaHHbIX. VckakeHne nHpOpMaIiu mpu
nepenaye
KomupoBanue tekctoB. PaBHomepHbiii kona. HepaBHomepnswnii kox. Komupoka  ASCII.
2.8 | BocbmubOutabie koaupoBku. Ilonstue o xomupoBkax UNICODE. [lekonupoBanue cooOLIeHUH C
MCIOJIb30BaHHEM PAaBHOMEPHOI'O M HepaBHOMEPHOTo Koja. MHbopMaimoHHbiit 00bEM TeKcTa
29 OO0miee mpeacraBieHue O HUQPPOBOM MPEICTABICHUM ayIMOBU3YAIbHBIX M JPYIMX HENPEPHIBHBIX
nanubiX. Koguposanue 1nseta. L{BeroBeie mogenu. Moaens RGB. I'nybuna koaupoBanus. [lanutpa
210 PactpoBoe u BekTOopHOE mpexacraBieHue wu3oOpakeHui. Ilukcens. Ouenka HHOOPMALMOHHOTO
00bEMa TpadUUECKUX JAHHBIX JUIsl pACTPOBOTO M300paskeHUs
211 KonupoBanue 3Byka. Pazpsanocts u yactota guckperusanuu. KoandectBo kananoB 3anucu. OLeHka
KOJIMYECTBEHHBIX TapaMeTPOB, CBSI3AHHBIX C MPECTABICHUEM U XpaHEHHEM 3BYKOBBIX (ailsioB
3 HNudpopManimoHHbIE TEXHOJIOTHH
3.1  TekcTroBble JOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CI0BO, CHMBOI)
32 TexcToBBIN MpolleccCOp — MHCTPYMEHT CO3[aHUs, PEeJaKTUPOBaHUS M (OPMaTUPOBAHUS TEKCTOB.
[IpaBuia Habopa Tekcra
PenaktupoBanue texcra. CoiictBa cumBoinioB. Ulpudr. Tunsl mpudros (pyOnensie, ¢ 3aceukamu,
3.3 monommpunHbIE). [lomyxkupHOE M KypcuBHOE HauepTranue. CBOWCTBA a03aleB: rPaHMIBI, a03aIHBIN
OTCTYI, UHTEpBaJ, BeIpaBHUBaHUE. CTuieBoe (opMaTUpOBaHUE
34 CrtpykTypupoBaHue WHGOpMAIMA C TIOMOIIBIO CHUCKOB M Tabmuil. MHOrOoypoOBHEBHIE CIUCKHU.
JloGaBieHue Tabaull B TEKCTOBBIE IOKYMEHTBI
35 BcraBka n300pakeHHl B TEKCTOBBIC NTOKYMEHTHI. OOTeKkaHne N300paKeHH TEeKCTOM. BKItoueHue B
TEKCTOBBIM TOKYMEHT AuarpaMm u Gopmy
3.6  TlapameTtpsl cTpanuIlbl, HyMepanus ctpanuil. Jlo0aBieHrne B JOKYMEHT KOJIOHTHTYJIOB, CChIIIOK
[IpoBepka mnpaBonucanus. PaccranoBka mnepeHocoB. [onocoBoil BBoa Tekcra. Onruyeckoe
3.7  pacno3HaBaHue TekcTa. KoMmbloTepHBIA mepeBoi. Vcmonb3oBaHHe CepBUCOB ceTH WHTEepHET st
00pabOTKHU TEKCTa
38 3HaKOMCTBO ¢ TpaduveckuMHu perakTopamu. PactpoBble pucyHku. Mcmonb3oBaHue rpaduyecKkux
MIPUMHUTHBOB
Onepatun penakTUpoBaHusl Tpaguueckux 00BEKTOB, B TOM uHcie UPPOBBIX (oTorpaduii: n3MEeHEHUE
3.9  pasmepa, oOpe3ka, MOBOPOT, OTpakeHHe, paboTa ¢ oOyacTsMu (BBIIENCHUE, KOIUPOBAaHHE, 3aIMBKa
I[BETOM ), KOPPEKIIKS 1IBETA, IPKOCTU U KOHTPACTHOCTH
310 BextopHas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOEGHHBIMH CPEACTBAMH TEKCTOBOTO
MpoIieccopa WK JIPYyTrux nporpaMm (TpusokeHuii). JloOaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
311 [ToaroroBka MynbTUMEeTMIHBIX TIpe3eHTanmii. Cnaiia. Jlo6aBneHue Ha Cllaifl TEKCTa U H300payKEHUH.
Pabota ¢ HeCKONBKUMH ClTaliIlaMu
3.12 | JloGamneHue Ha claii ayJMOBU3YyaTbHBIX JaHHBIX. AHUManWs. [ umepcchiiku
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 TeopeTnueckre 0OCHOBBI HHPOPMATHKU
11 Hemno3uimonneie M MO3UIIMOHHBIE CUCTeMBbI cunciieHus. Andasut. OcHoBanue. Pa3sépayras dhopma
3amucH yncia. [lepeBos B JECATUYHYIO CUCTEMY YHCEI, 3alIMCAHHBIX B IPYTUX CUCTEMAaX CUMUCICHUS
1.2 | Pumckas cucteMa CUMCICHUS
JBonunas cuctema cumcienus. [lepeBon uenbix uucen B mpenenax oT 0 mo 1024 B aBOMUYHYIO
cucremy cuucieHus. BocbMepuuHas cucrema cuucieHus. llepeBog uucen U3 BOCBMEPHUYHOM
1.3 | cucTembl B JBOMUYHYIO U IECATUYHYIO CUCTEMBI U oOpatHo. [llecTHaanaTepuyHas cucreMa CUUCICHHUS.

[lepeBon 4ymcen W3 MIECTHAIIATEPHUYHOW CHUCTEMBI B JBOMYHYIO, BOCBMEPHUYHYIO U JECATHYHYIO
CUCTEMBI M 00paTHO
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ApudmeTrnueckre onepaluy B ABOUYHONU CUCTEME CUHCIICHUS

1.5

1.6

Jlornyeckue BbICKa3bIBaHMS. JIOTMYECKHE 3HAYEHHS BBICKA3bIBAHUN. DJEMEHTAPHBIE U COCTABHBIC
BbICKa3bIBaHUs. Jloruueckue omnepanuu: «u» (KOHBIOHKIUS, JIOTUYECKOE YMHOXEHHUE), U
(IM3BIOHKIUS, JIOTHYECKOE CIIOKEHHE), «He» (Jormdyeckoe orpuiianue). [IpuopureT Jormueckux
0H€paLII/H>'I. OHpeI[eJIeHI/Ie HNCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHHUA HpI/I N3BCCTHBIX 3HAUCHHUAX
HMCTUHHOCTH BXOJISIIMX B HETO AJIEMEHTAPHBIX BbICKA3bIBAHUI

Jlornueckue BolpaxeHus. [IpaBuia 3anucu jgorudeckux BbipakeHUi. IlocTpoenue Tabamll MCTUHHOCTH
JIOTUYECKUX BBIPA)KEHUI

1.7

Jloruueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

ANTOpUTMBI U IPOrPAMMUPOBAHUE

2.1
2.2

2.3

2.4

[Tonsitue anropurMa. McnonHUTEIN anropuTMOB. AJITOPUTM Kak IJIaH YIPaBICHUS UCIIOTHUTEIEM
CsaoticTBa anroputma. Crioco0Obl 3aITUCH alTOPUTMAa (CIIOBECHBIN, B BUAE 0J0K-CXEMbI, IpOrpaMma)

AnroputmMuueckue — KOHCTpykuuu.  KoHcTpykumsi — «cienoBaHue».  JIMHEWHBIM — aJirOpUTM.
OrpaHv4eHHOCTh  JIMHEMHBIX  aJTOPUTMOB:  HEBO3MOXKHOCTh  IMPEIYCMOTPETh  3aBHCHUMOCTD
MOCIIE0BATEIHLHOCTHU BBIMOIHIEMbIX TEHCTBUI OT MCXOAHBIX JTaHHBIX

KoHCTpyKLUsl «BETBJIEHUE»: MOJHAsA U HemnojiHas (opMbl. BbINOIHEHNE U HEBBIIOJIHEHUE YCIIOBHS
(MCTUHHOCTD U JIOXHOCTh BbICKa3biBaHusl). [IpocThie U cocTaBHbIE yCIOBUS

2.5

2.6

2.7

KOHCprKHI/Iﬂ «IIOBTOPCHUCH . HUKIJIBI C 3aJaHHbIM YHCJIOM HOBTOpGHHfI, C YCJIOBHUEM BBITIOJHCHUA, C
nepeMeHHoﬁ OUKJIa

Pa3paboTka s GhopMaTbHOTO HCIIONHUTENS aIrOpUTMa, MPUBOJSIIETO K TpeOyeMoMy pe3ylbTaTy
IpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka HECIOXKHBIX alrOPUTMOB C HCIHOJIb30BAHUEM
[UKJIOB ¥ BETBICHHWW ISl YIpaBlieHUs (pOpManbHBIMH HCHOJIHHUTENSMU. BBIOTHEHNE alrOpUTMOB
BPYUHYIO M Ha KoMIbtoTepe. CHHTaKcHYecKHe U Jlorndeckue omuoku. OTkassl

SI3eik mporpammupoBanus (Python, C++, Java, C#, [lIkonsHbiit Anroputmudeckuii SI3pik). Cucrema
IPOrPaMMHUPOBAHUS: PEIAKTOP TEKCTA MTPOrPaMM, TPAHCIISITOP, OTIAIIUK

2.8

HepeMeHHaﬂ: THII, UMs1, 3BHAYCHUC. ]_ICJ'II)IG, BCHICCTBCHHBIC 1 CUMBOJIBHBIC IICPECMCHHBIC

2.9

Omneparop npucBauBaHus. ApudmeTnyeckue BBIPAKEHUS U MOPAIOK MX BblUMcIeHus. Onepanuu c
LEIbIMA YHUCJIAMU: LIEJIOYHUCIEHHOE JEJIEHUE, OCTAaTOK OT AeiieHHs. IIpoBepka neaMMOCTH OZHOIO
LIEJIOTO YHCIIa Ha JPyTroe

2.10

BerBnenus. CocraBHble ycClaoBHsS (3allUCh JIOTMYECKMX BBIPQXKEHWH HAa M3y4aeMOM  S3bIKE
nporpaMMupoBanus). HaxoxaeHne MHHMMymMa M MakCUMyMma M3 JBYX, TPEX M YETBIPEX YHCEIL
Pemenne kBaapaTHOro ypaBHEHMsI, UMEIOLLETO BEIIECTBEHHbIE KOPHU

2.11

2.12

JwuamoroBass oOTJiagka MNOporpaMM: MOIIArOBOE BBIMOJHEHUE, NPOCMOTP 3HAYEHHUN BEIWYUH,
OTIIQJ0YHBIN BBIBOJ, BBIOOP TOYKH OCTAHOBA
[Hukn ¢ ycnoBuem. Anroput™m EBKimpma juisi HaXOXJACHHS HAHMOOJBIIETO OOIIEro ACIUTENS IBYX

HaTypajJbHbIX uyHced. Pa3OueHue 3amucu HATypalbHOTO YHWCIAa B TO3UIUOHHOW CHUCTEME C
OCHOBaHUEM, MEHbILIUM WX paBHbIM 10, Ha OoTAETbHBIE HUDPHI

2.13

2.14

2.15

[{ukn ¢ mepeMeHHON. AITOPUTMBI TPOBEPKHU IETUMOCTH OJHOTO LEJIOr0 YKCIIa Ha JPYroe, IPOBEPKH
HATypaJIbHOTI'O YUCJIA HA IIPOCTOTY

OO6paboTka CHMBOJBHBIX JaHHbIX. CHMBOJBHBIE (CTpPOKOBBIE) TiepeMeHHble. [locuMBoONbHAs
oOpaboTka cTpok. Iloacuér vacToTsl MOSBIEHHS CHUMBOJIa B CTpoke. BerpoeHnble (yHkumu amns
00pabOTKU CTPOK

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB PAaOOTHl AITOPUTMA MPHU 3aJaHHOM MHOXKECTBE BXOJHBIX
JAaHHBIX, OTIPCACIICHUEC BO3MOKHBIX BXOAHBIX JAHHBIX, IPUBOJANINX K JAHHOMY PC3YyJIbTaTy

9 KVIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJEePKAHUS

[MudpoBast rpaMOTHOCTH

11

I'mobGanwHas cetb UnTeprer. IP-anpeca y310B. CereBoe XpaHeHHE JaHHBIX. MeTOIbl HHAUBH Iy JIbHOTO
U KOJUICKTMBHOTO pa3MelleHuss HOBOM uH(popmanuu B MuTepHere. Bonpiime naHHble (MHTEpHET-
JIAaHHBIC, B YaCTHOCTH JAHHBIC COLMAIBHBIX CETEH)




1.2

1.3

[TonsiTne 06 nHGpOPMAITMOHHOM 6€30MacHOCTH. YTPO3bl HHPOPMAIIMOHHOM 0€30MMacHOCTH MPHU padoTe
B TIJI00aTbHOM CETH M METOAbl NpoTHBOJAeHcTBUs MM. [lpaBmia Oe3zomacHoil ayTeHTH(UKaLWU.
3ammra auuHOW WHGopmanuu B cetu MHTepHeT. be3omacHbie cTparernu TOBEACHUS B CETH
Wutepuer. [lpenynpexaeHne BOBICYCHHS B JECTPYKTUBHBIE M KPUMHUHAIBbHBIE (DOPMBI CETEBOMA
AKTHUBHOCTH (KHOEpOYJIITUHT, PUIIHMHT U ApyTrHe GOPMBI)

Buner nesrensHoctu B MHTepHere. VHTEpHET-CEpPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI (I1OYTOBAs
ciyx0a, BUIeO-KOH(EPEeHII-CBSA3b U JIPYTHE), CIIPABOYHbIE CITYKOBI (KapThbl, paclucaHus U ApYTHe),
MOMCKOBBIE CIYXKOBbI, CIyXObl OOHOBIEHHS MPOrpaMMHOrO oOOecrnedyeHuss M Apyrue CIy>KObl.
CepBHCBl TOCYAAapCTBEHHBIX yciyr. OOnaynble XpaHwiuiia JaaHHbBIX. CpencTtBa COBMECTHOM
pa3paboOTKu  JTOKyMeHTOB (oHiaiiH-oducer). IIporpaMmmuHoe oOecreyeHue Kak BeO-CEpBUC:
OHJIAHOBBIE TEKCTOBBIC M rpaudecKue PeJakTOPbl, CPEIbl Pa3paboTKH MPOrpaMm

Teopernueckrue OCHOBBI HH()OPMATHKH

2.1

2.2
2.3

Mogens. 3amaud, pemiaeMble C  MOMOLIbIO  MojenupoBanus. Kiaccuduxanmum Mojenei.
Marepuanbhble (HaTypHble) U MH(OpManMOHHbIe Mozenu. HenpepblBHbIE U TUCKPETHBIE MOJEIU.
Wmutanmonnsle monenu. Mrposbie monenu. OlieHKa COOTBETCTBUS MOJEIH MOJEIUPYEMOMY
00BEKTY M LIEJISIM MOJICIIMPOBAHUS

TabGnuunsle moaenu. Tabauua Kak IpecTaBIeHUe OTHOLICHUS

bazbl nanapix. OTOOp B TAOIUIE CTPOK, YAOBICTBOPSIONINX 3aJAHHOMY YCIOBHUIO

2.4

2.5

I'pad. Bepmmna, pedpo, myts. OpHeHTHpOBaHHBIE M HEOpHEHTHpOBaHHBIE rpadbl. [nmHa (Bec)
pebpa. BecoBas matpuna rpada. JinuHa nytu mexay BepuirHamu rpada. Ilouck ontumansHOro mytu
B rpade. HauanpHas BepmimHa (MCTOYHHMK) M KOHEYHAsI BepIIMHA (CTOK) B OPHEHTUPOBAHHOM rpade.
Beruuciienue konuyecTBa myTeil B HalpaBIEHHOM allMKINYECKOM rpade

Hepeso. Kopensb, BepiinHa (y3en), JIUcT, pedpo (ayra) nepesa. Boicota aepea. [lonnepeso. [Ipumepsr
UCMOJIb30BaHUs JiepeBbeB. Ilepedbop BapuaHTOB ¢ MOMOIIBIO IepeBa

2.6

[TorsiTHe MareMaTHYeCKOW MOJENW. 3ajgadd, pemaeMble C TOMOIIBI0  MaTeMaTHYECKOTO
(KOMITBIOTEPHOTO0) MojenupoBanus. OTINYHEe MAaTeMaTUYECKOM MOJENHU OT HATypHOM MOJEIH U OT
CJIOBECHOTO (JTUTEPATYPHOTO) OMUCAHUS OOBEKTA

2.7

OTarsl KOMIIBIOTCPHOT'O MOJCIIMPOBAHUA: IMOCTAaHOBKA 3aJadd, IIOCTPOCHUC MaTeMaTHUEeCKOM
MOZACIIU, MpOorpaMMHas pcajin3anusa, TECTUPOBAHUC, MPOBCACHUEC KOMIIBFOTCPHOI'O SKCIICPUMCHTA,
aHaJIn3 €ro pe3yjabTaTOB, YTOUHCHHUEC MOACIIN

3.1

3.2

3.3

3.4

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

Pa30uenue 3aga4d Ha IMoJ3aJgaydu. CocrapieHne AITOPpUTMOB U TIIpOrpamMm C HCHOJb30BAHUCM
BGTBJ’IGHHﬁ, IUKIJIIOB W BCIIOMOTATCJIBHBIX aJITOPUTMOB JIA YIIPABJICHUA UCIIOJTHUTCICM HUIIN JPYTHUMU
HUCIIOJIHHUTCIIIMUA

TaGnuunble BenuuuHbl (MaccuBbl). OnHOMepHbIe MaccuBbl. COCTaBiI€HHME U OTJIAJKa MPOTPaMM,
peaTu3yIoInX TUIIOBBIE aNTOPUTMBI 00pPaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCCHBOB, Ha OJHOM W3
s3pIKOB  TiporpammupoBanust (Python, C++, Ilackanp, Java, C#, IlIkonbHbIH ANTOpPUTMHYECKUIL
SI3BIK): 3arONHEHNE YMCIIOBOTO MAcCHBA CIyYaiHBIMH YHCIIaMH, B COOTBETCTBUH C (OPMYIOH WIH
nyTéM BBOJA YHCEN, HAaXOXJIEHHE CyMMBbl 3JEMEHTOB MAacCHBa, JMHEWHBIM MOUCK 3aJaHHOTO
3HAQUEHHWS B MAacCHBE, IOJCUYET 3JIEMEHTOB MAacCHBA, YAOBICTBOPSIONIMX 3aJlaHHOMY YCIIOBHIO,
HaXO0’KJeHHE MUHUMAJIBHOTO (MaKCUMAaJIbHOI0) 1eMeHTa MaccuBa. COpTUPOBKA MacCcuBa

O6pa60T1<a INOTOKAa MHOaHHBIX: BBIYHUCIICHHUC KOJINYCCTBA, CYMMBbI, CPCIOHETO apI/I(bMCTI/ILIeCKOFO,
MHHUMAJIBHOI'O U MAaKCUMAJIbHOI'O 3HAYCHHA JJIEMCHTOB ITOCICAOBATCIIBHOCTH, YIOBJICTBOPAIOIINUX
3aIaHHOMY YCJIOBHUTIO

VYnpasnenue. Curnan. O6parHas cBsizb. [loaydeHune curHanoB oT HM(POBBIX AATYMKOB (KacaHMS,
paccTosiHus, CBeTa, 3ByKa U Apyroro). IIpumepsl HCrosib30BaHMs MPHUHIMIA OOpaTHOM CBS3U B
cUcTeMax YIpaBJIeHHUS TEXHUYECKUMH YCTPOICTBaMH, B TOM 4ucie B poboToTexHuke. [Ipumepsl
POOOTU3MPOBAHHBIX CUCTEM (CUCTEMA YIIPAaBJICHUS JBUKEHUEM B TPAHCIOPTHOW CUCTEME, CBApOYHas
JVMHUS aBTO3aBOJId, ABTOMATU3UPOBAHHOE YIPABJICHUE OTOIUIEHHEM [0Ma, aBTOHOMHAs CHUCTEMa
yIOpaBiIeHUS! TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI)

WNHdopMalnoOHHbBIE TEXHOJIOTHH
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[TorsiTie 00 DIIGKTPOHHBIX Tabmunax. TUMBl JaHHBIX B SYEWKaX JIIGKTPOHHOW TaOJHIIBL.




PenaktupoBanue u QopmarupoBanue Tabmul. BcTpoeHHble (QYHKIUHM ISl MMOMCKAa MaKCUMyMa,
MHUHHMYMa, CYMMBI U cpeHero apupmernyeckoro. COpTUpPOBKA TaHHBIX B BBIIEJICHHOM JIMaIa30He.
[Toctpoenue auarpamm (rucrorpamma, KpyroBas AuarpamMma, TouedHas guarpamma). Beibop turma
JMarpaMMbl

4.2

4.3

4.4

[IpeoGpa3oBanue ¢opMmyn npu KomupoBaHuu. OTHOCHUTENbHAs, aOCONIOTHAasE W CMEIIaHHAs
azpecanus

VCIOBHBIE BBIYUCIEHHUS B OJJICKTPOHHBIX Tabmuumax. CyMmMMuUpoBaHHWE U TOACYET 3HAYCHHH,
OTBEYAIOIIUX 33JaHHOMYy ycioBuioo. OOpaborka Oonpmmx HAOOpOB AaHHBIX. YuciieHHOE
MOJIETTMPOBAHHE B 3JIEKTPOHHBIX TaOIUIIAX

Pone mHOPMAITMOHHBIX TEXHOJOTHIH B Pa3BUTUH SKOHOMHKH MHpPA, CTPaHbI, perroHa. OTKpPHITHIE
oOpa3oBatenbHble pecypchl. lIpodeccun, cBs3aHHBIE ¢ HHPOPMATHKOM U WHGOPMAIMOHHBIMHU
TEXHOJIOTUSIMH:  BEO-IU3aiiHep, MPOTPaMMUCT,  pa3pabOTUYUK  MOOWIIBHBIX  MPHIJIOKEHHIA,
TECTHUPOBIIUK, APXUTEKTOp TMPOTPAMMHOIO OOECTCUeHUs, CHEIUAINCT [0 aHalu3y JaHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP




Kona

11

IPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM pe3y/bTaTaM 6230BOr0 YPOBHS 0CBOEHUSI OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus Ha ocHoBe ®PI'OC

3HaTh (MOHUMATB)

Biramenvne OCHOBHBIMH TOHATHSAMH: WH(MOpMaIus, mepenada, XpaHeHHEe W 00paboTka WHGOPMAIMH, aJTOPUTM,
MOJIeJTh, IU(POBOH MPOIYKT M UX UCIIOJIB30BAHUE JUIS PEIICHUS YICOHBIX M MPAKTHYCCKUX 3a]1a4

1.2

2.1
2.2

2.3

24

2.5

Branenue noHATUSIMU: BRICKA3bIBAHUE, JIOTHYECKAS OTepallus, JIOTHIECKOE BRIPAKCHUE
YMeTh
YMeHne onepupoBaTh CAMHUIIAMH H3MEPCHISI HHPOPMAITMOHHOTO 00bEMa M CKOPOCTH TIepeIadn JaHHBIX

YMeHue 3anucheiBaTh U CpaBHUBATH Lenble uyncna ot 0 1o 1024 B pa3nuyHbIX MO3ULHUOHHBIX CUCTEMAaX CUUCICHHS
C OCHOBaHHSMHU 2, 8, 16, BEIMOIHATH apuMeTHUECKHE OTIEPAIIH HaJl HUIMU

YMeHne KoaupoBaTh U AEKOAMPOBATH COOOIIECHUS IO 33JaHHBIM NpPaBUJIaM; NOHUMAHHUE OCHOBHBIX IPUHLUIIOB
KOAMPOBaHUS MHPOPMAIMH Pa3INYHON MPUPOJBI: TEKCTOBOM, TpauuecKo, ay o

YMeHHE 3aluChIBATH JIOTUYECKHE BBIPAXKEHMSI C MCIOIb30BAHUEM JU3BIOHKIWHU, KOHBIOHKIIMM W OTPHULIAHHI,
ONPEIENATh UCTUHHOCTh JIOTUYECKUX BBIPAXKEHUM, €CIM W3BECTHBI 3HAUCHUS HCTUHHOCTH BXOJSIIHMX B HETO
MIEPEMEHHBIX, CTPOUTH TaONUIBI HICTUHHOCTHU VIS JIOTUYECKUX BBIPAXKCHUH; 3alIUCHIBATD JIOTHUYECKUE BBIPAKCHUS
Ha U3y4acMOM SI3bIKE IPOrPAMMHPOBAHUS

YMeHHe COCTaBISTh, BBHINOJIHATH BPYYHYIO M Ha KOMIIBIOTEpE HECIOKHBIE AITOPUTMBI JUIS YIPaBICHUS
ucnonautensmu (Yepenamka, YepTEKHUK U Apyrue); cO3AaBaTh U OTIAKHUBATH IPOTPaMMBbl HA OJJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, IMackans, Java, C#, LlIkonpHblii AnroputMudeckuil SI3bIK), peanusyromime
HECJIOKHBIE AITOPUTMBI OOpaOOTKM YHCIIOBBIX TaHHBIX C HCIIONB30BAHWEM IMKJIOB M BETBJICHUI; yMEHHUE
pa3buBaTh 3a/Ja4M Ha T0/33Ja4d, HMCIOJb30BaTh KOHCTAHTHI, NEPEMEHHBIE M BBIPAKEHHS PA3NUYHBIX THIIOB
(YUCIOBBIX, JIOTHYECKHMX, CHMBOJIbHBIX); aHAIM3UPOBATh NPEAJIOKCHHBIA aJTOPUTM, ONPEACIATh, KaKHe
Pe3yJIbTaThl BO3MOXKHBI TIPH 331aHHOM MHOKECTBE MCXOJIHBIX 3HAUCHHI

2.6

2.7

YMeHHe 3anucarh Ha U3y4aeMOM SI3bIKE ITPOrPAMMMUPOBAHUS AJITOPUTMBI ITPOBEPKHU JAEIMMOCTH OJHOTO LIEIOTO
Yrcia Ha ApYroe, IPOBEPKH HATYPaJIbHOTO YMCIia Ha IPOCTOTY, BBIACTCHUS (P U3 HATYPaIbHOIO YUCIa, OUCK
MaKCUMYMOB, MUHIMYMOB, CYMMBbI YKCJIOBOU I1OCJIEI0BATEIBHOCTH

Brnanenne ymeHueM OpuUEHTHPOBATHCS B MEPAPXMUECKOM CTPYKType (aiioBoi cHUCTEMBI, paboTaTh C (aioBoi
CHCTEMOH TEPCOHAIBLHOTO KOMIIBIOTEpA C HCHOJIb30BAHUEM TpaduuecKoro MHTepdeiica, a UMEHHO: CO3/1aBarth,
KOIIMPOBAaTh, NIepeMeIaTh, IEPEeUMEHOBBIBATh, YIAIATh U ApXUBUPOBATH (haiIIbl U KaTajIoru

2.8

2.9

2.10

BJ'Ia)Z[eHI/Ie YMCHHUAMHA W HaBblIKaMW HUCIIOJIb30BAHUA I/IH(I)OpMaLII/IOHHI)IX 1 KOMMYHUKAITMOHHBIX TEXHOJIOT Ui JUIA
IIOUCKA, XpaHCHUA, O6pa6OTKI/I U niepciavyu M aHa/IM3a pas3JIMIHbIX BUJ0B I/IH(I)OpMaLII/II/I

YMeHue BbIOMpaTh COCO0 MpPEACTaBICHUS AaHHBIX B COOTBETCTBHM C IIOCTABJICHHOW 3a1auyell (TaOluIbl, CXEMBI,
rpad UKy, AUarpaMMbl) C KCHOJIb30BAaHUEM COOTBETCTBYIOIIMX NPOTPAMMHBIX CPEICTB 00pabOTKH JaHHBIX

YMmenue GopMarn3oBaTh U CTPYKTYpUPOBATh HHPOPMAIIMIO, UCIIONB3YS EKTPOHHBIE TaOIHIIBI sl 00padOTKH,
aHaJin3a W BU3yaAJIM3allMUd YHWCJIOBBIX [JAaHHBIX, B TOM 4YHCJI€ C BBIJICJICHUCM JUalla3oHa Ta6.HI/IIH)I u
YHOPSIIOYMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHHE TIPUMEHSTh B JIEKTPOHHBIX TAOMUIAX (GopMyIbI JIIst
pacdéToOB C WCIIOJB30BAHUEM BCTPOCHHBIX (DYHKIMH, aOCONIOTHOW, OTHOCHTEIBHOH, CMEIMIaHHOW aJpecalluy;
WCIIONIb30BATh OJJICKTPOHHBIE TAONHIBI JUISI YUCIEHHOTO MOJISIMPOBAHHUS B MPOCTHIX 3a/ladax M3 pPas3HbBIX
MIPEAMETHBIX 00IacTen



Kon

1.1

INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
ITO HTHO®OPMATHUKE

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
udposasi rpaMOTHOCTH

®aiinpl 1 nanku (katanoru). [Ipuanmme! noctpoenus daitioBeix cuctem. [lomHoe ums daiina (manku).
[lyte k caitny (mamke). Pabota c ¢aitnamMum U Karamoramu CpelCcTBAMH OIEPAMOHHOW CHCTEMBI:
CO3/1aHHe, KOMHPOBaHHE, NepeMelIeHre, IepeMMEeHOBaHUE U ynaajeHue (aiaoB U mamok (KaTajoros).
Tuner daitnos. CBorictBa ¢aiinoB. DainoBeiii MeHeKep. [Touck GdaiaoB cpeacTBaMu ONEPaIMOHHON
CHCTEMBI

1.2

2.1

2.2

2.3

O0benuHeHne KoMIbOTepoB B ceTh. Ceth MHTepHET. BeO-cTpanuia, Be6-caiit. CTpyKTypa aapecoB BeO-
pecypcoB. bpaysep. IlouckoBbie cuctembl. [lonck WHQOpManuMu IO KIHOYEBBIM CIIOBAaM U IO
n3o0paxenuto. JlocroBepHocTs MHPOpMaIUK, mosydeHHor n3 WHTeprera. IP-agpeca y3moB. CereBoe
XpaHCHUE JIAHHBIX

Teopernueckue 0CHOBbI HHPOPMATUKHI

JIMCKPETHOCTh JaHHbIX. BO3MOXHOCTh OMMCAaHUS HEMPEPBIBHBIX OOBEKTOB M IPOLECCOB C IOMOLIbIO
JUCKPETHBIX JTAHHBIX.

CumBon. Andasut. MomHsocts andaButa. JBonunsiii andasut. KonndyecTBO BCEBO3MOXKHBIX CIIOB
(K0TOBBIX KOMOWHaNwmii) (PUKCHPOBAHHOW JUIMHBI B ABoWdHOM aindaBute. [IpeobpazoBanue 10000
andaButa K JBoMYHOMY. KonMuyecTBO pa3iuMYHBIX CJIOB (DUKCUPOBAHHOM JUIMHBI B ajgaBuTe
OnpeAcTIEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OJHOrO ajgaBUTa C IMOMOIIbI KOJOBBIX CJIOB B JIpyrom andasure, KoaoBas
tabymna, nexkoaupoBaHue. KoampoBaHue TekcToB. PaBHOMEpHBIM Koa. HepaBHOMEpHBIH —KOJI.
Komuposka ASCIIl. Bocemubutasle koguposku. [lonstue o koguposkax UNICODE. JlekoaupoBanue
COOOIIIEHUH C HUCIOJB30BAaHUEM PABHOMEPHOTO U HEpaBHOMEpHOro kona. MHpopmanumoHHbIN 00bEM
TEKCTa

NudpopmannoHHbiii 00bEM JaHHBIX. BUT — MHMHHMManbHas eIWHHMIIA KoJMdecTBa HMHpopManmuum —
JIBOWYHBIN paspsan. EquHumsl u3MepeHus: MHPOPMAIMOHHOTO 00bEMa NaHHBIX. but, 0alT, KMI0OaMT,
Merabait, rurabaiit. CkopocTh nepeaayn JaHHbIX. ETUHUIIBI CKOPOCTH Nepeaayy JaHHbBIX

Komuposanue nBera. L{BetoBrie Mmonenmn. Moaens RGB. I'imyObuna xonupoBanus. [lamutpa.

PactpoBoe u BekTOpHOE npencTaBieHue u3oopaxeHud. [Tukcens. Onenka MHGOPMAITMOHHOTO 00BEMaA
rpadUyecKuX JTaHHBIX JJISl paCTPOBOTO M300paKEHUS

2.4

2.5

2.6

2.7

Koauposanue 3Byka. PazpsaHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3alUCH.
OreHKa KOIMYECTBEHHBIX TAPAMETPOB, CBSI3AHHBIX C MPEACTABICHUEM U XpaHEHHUEM 3BYKOBBIX (haillioB

Heno3unmonHele ¥ MO3MLIMOHHBIE CUCTeMBI cuucieHus. Andasur. OcHoBanue. PazpépHyTast dopma
3anucu yucia. [lepeBon B A€CITUUHYIO CUCTEMY YHMCEIl, 3alIMCAHHBIX B IPYTUX CUCTEMaX CUUCIIECHUSI.
PumMckast cucrema cunciaeHust

I[BOI/I‘lHaH CHUCTEMA CUUCIICHUA. HCpCBO,I[ OCJIBIX YUCCII B IIpcaciax OT 0 0 1024 B ABOUYHYIO CUCTCMY
CUHCJICHHA. BOCBMepI/I‘IHaH CUCTEMA CYHUCIICHHA. HepeBOJI YHuCCII U3 BOCLMepI/I'-IHOI\/'I CHUCTEMBI B
ABOUYHYIO U OCCATUYHYIO CUCTCMbI U O6paTHO. ]_HCCTHaI[LIaTepI/I‘-IHaH CHUCTCEMA CUMCIICHUA. HepeBo;[
YHuCCJI H3 HIeCTHa)IHaTepH‘{HOI)’I CUCTEMbI B ABOWYHYIO, BOCHBMCPHUYHYIO U JOCCATHYHYIO CHUCTEMBI U
O6paTHO. ApI/I(I)MCTI/I‘-ICCKI/IC orncpanuru B )IBOI/I‘-IHOI\/'I CUCTEMC CUUCIICHUA

Jlornyeckue BbICKa3bIBaHUsA. Jlormueckue 3HAUYEHMS BBICKA3bIBAHUW. JJIEMEHTapHbIE M COCTaBHBIE
BbICKa3bIBaHUA. Jlormdeckue omnepanuu: «w» (KOHBIOHKIHS, JIOTUYECKOE YMHOXEHUE), I
(IM3BIOHKIUS, JIOTUYECKOE CIIOKEHHUE), «He» (Jorudeckoe orpuianue). [IpHopuTeT IOrHUEcKHX
onepanuii. OmpeneneHne WCTHHHOCTH COCTABHOTO BBICKA3bIBAHWSA, €CIM HM3BECTHBHI 3HAUYCHUS
WMCTUHHOCTH BXOJSIIUX B HETO SJIEMEHTAPHBIX BBICKa3bIBaHWU. Jlormyeckue BeipakeHus. [IpaBuia
3aMMcHy JOTHYecKUuX BelpakeHui. [locTpoeHnre Tabaul] HCTUHHOCTH JIOTUYECKUX BhIPAKEHUH

2.8

Jlorudueckune 3neMeHThI. 3HAKOMCTBO € JJOTHYSCKHUMU OCHOBAMU KOMIIBIOTEpA




2.9

2.10

HemnpepsiBable u auckpetHbie Monaenu. Wmwuraumonneie wmojaenu. Wrposeie Moxaenu. OrieHka
a/IeKBaTHOCTHU MOJICIH MOJCTUPYEMOMY OOBEKTY U LESIM MOACIUPOBAHUS

Tabmuunbie Mmoaenu. Tabnuia kak npeacTaBieHue oTHomeHus. ba3el qanHbIX. OTOOpP B TaOIHUIE CTPOK,
YJOBJIETBOPSIIOIIKX 33JJAHHOMY YCJIOBHIO
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2.12

I'pad. Bepmmna, pedpo, nyts. OpueHTHpOBaHHBIE U HEOpUEHTUPOBaHHBIE Tpadsl. [[nmuHa (Bec) pedpa.
BecoBas marpuna rpada. J{nuna nytu mexay BepmmHamu rpada. Ilouck ontumansHOro mytu B rpade.
HavanpHas BepimmHa (MCTOYHHUK) M KOHEUHAs! BEpIIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade. Beruncnenue
KOJIMYECTBa MyTel B HANPaBJIECHHOM allMKINYeCcKoM rpade

HepeBo. Kopenb, BepmuHa (y3en), TucT, pedpo (myra) aepea. Beicora nepesa. [Tognepeo. ITpumepst
MCIOJIb30BaHUs JiepeBbeB. Ilepebop BapuaHTOB € MOMOLIBIO IepeBa

AJTOpUTMBI U IPOTPAMMUPOBAHUE

3.1

CgoiictBa anroputma. CriocoObl 3aIUCH alNTropuTMa (CIIOBECHBIN, B BUAE 0J0K-CXEMBI, IPOrpaMMa).
CocrapneHue aaropuTMOB M MPOTPAMM C HCIOJIB30BAHMEM BETBJICHUN, IIMKJIOB U BCIIOMOTAaTEIIbHBIX
ITOPUTMOB i yripaBienus ucnoianurenem (Podot, Uepenamika, UepTé&xHuuk u npyrue). BeimoaHenue
QITOPUTMOB BPYUYHYIO U HA KOMITBIOTEPE

3.2

SI3bik porpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHbINH AJTOpUTMUYECKHIA SI3BIK).
Cucrtema nporpaMMUpOBaHUS: PEAAKTOP TEKCTAa IPOTrpaMM, TPAHCISATOP, OTIa UHK.

[lepemenHnas: turm, umsi, 3HaueHue. Llemnble, BelIeCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApU(pMETHUYECKHE BBIPAKEHUS M IMOPAJOK MX BblUMcieHHs. Omnepauuu c
LEJIBIMA YUCIIAMH: LEJIOUUCIIEHHOE JEJIeHHe, OCTaTOK OT jeneHus. BerBnenus. CocTaBHbIE YCIIOBUS
(3amMch JTOTMYECKUX BBIPAKEHUH Ha M3y4aeMOM S3bIKE porpaMMupoBanus). Haxoxxaenne MUHUMyMa

U MakcuMyMa u3 JIByX, TpEX M ueThIpéX uucen. PelieHue KBajpaTHOrO YypaBHEHMs, HMEIOIIETO
BellecTBeHHbIe KOpHU. Luki ¢ ycnoBuem. Anroputm EBkiuaa ains HaxoxJIeHHUs. HauOOJIbIIEro 001Iero
JIEJIUTENs IBYX HAaTypajbHbIX uncen. Pa3Oouenne 3anucu HaTypaJlbHOTO YKCia B O3UIIMOHHONW CUCTEME C
OCHOBAaHHEM, MEHbIIMM HJIM paBHbIM 10, Ha oTaenbHble HUGPBL. LUK ¢ nmepeMeHHOW. AJTOPUTMBI
IIPOBEPKH JETMMOCTH OJHOIO LIEIOT0 YUCIIa Ha APYroe, IPOBEPKU HATYypaJIbHOIO YUCIIA Ha IPOCTOTY

3.3

3.4

OO6paboTka cUMBOJIBHBIX JaHHBIX. CHMBOJIBbHBIE (CTPOKOBBIE) NepeMeHHbIe. [locuMmBoabHAs 00paboTKa
ctpok. [Tosicuér yacToThl NOSABICHUS CUMBOJIA B CTpoKe. BeTpoeHHbIe pyHKIIMY 1151 00pabOTKH CTPOK

OnpeﬂeneHI/Ie BO3MOJHBIX pPE3YyJIbTATOB pa6OTLI AJIropuT™Ma Mnpu JaHHOM MHOKECTBC BXOJAHBIX NTAHHBIX,
OMpCACIICHUEC BO3MOXHBIX BXOAHBIX JAHHBIX, IPUBOAAIINX K JTAHHOMY PE3YyJIbTATy

3.5

3.6
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TaOnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBlieHME M OTJIaJKa IPOrpaMM,
peaTn3yoIuX TUIIOBbIE AITOPUTMbI 00paOOTKH OTHOMEPHBIX YHCIOBBIX MACCUBOB, HA OJTHOM U3 A3BIKOB
nporpammupoBanus (Python, C++, Tlackane, Java, C#, IllkonbHbli AjropurMuueckuii SI3bIK):
3aIl0JIHEHHE YHCIIOBOTO MacCHBa CIIy4aifHbIMU YHCJIaMHU, B COOTBETCTBUH C (POPMYIION MM MyTEM BBOJIA
qucesl, HaX0KJIEHUE CYMMbI 3JIEMEHTOB MAacCUBa, JIMHEWHBIM MOUCK 3a/laHHOTO 3HAYE€HHS B MAacCHUBE,
MOJCYET DJIEMEHTOB MACCUBA, yIOBJIETBOPSIOUIMX 3aJaHHOMY YCJIOBHUIO, HAX0XJIEHUE MHUHUMAJIBHOIO
(MakcuManbHOTro0) 3neMeHTa MaccuBa. CopTupoBKka MaccuBa. OOpabOTKa MOTOKA JTAHHBIX: BBIUMCIICHHUE
KOJMYECTBA, CYMMBI, CpPEIHEro apu(MeTnyeckoro, MUHUMAJIbHOIO U MAKCHUMaJbHOTO 3HAYEHUS
3JIEMEHTOB MOCJEI0BATEIbHOCTH, YAOBIETBOPSIOLUINX 3aJaHHOMY YCIOBHIO

VYnpasnenue. Curnan. O6paTtHast cBsizb. [lonmydeHue cUTHaNOB OT HU(POBBIX JATUYMKOB (HAmpumep,
KacaHUs, pacCTOSIHUS, CBETa, 3ByKa). [IpuMepsl Hcronb30BaHMs IPUHIIUIIA OOPAaTHOM CBSA3M B CUCTEMAax
yIpaBJIeHUs] TEXHUYECKUMH YCTPONUCTBAMH C IMTOMOIIIBIO JATYUKOB, B TOM YHCIIE B POOOTOTEXHUKE

WHudopmanoHHbIe TEXHOJIOTUU

TexcToBbIE TOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIa, ab3all, CTPOKa, CII0BO, CHMBOI).

TekcTOBBIH TPOIECCOP — HMHCTPYMEHT CO3JIaHUs, PENAKTHPOBaHHWS W (OpMATHPOBAHHS TEKCTOB.
[IpaBuna nabopa Tekcra. PenmaktupoBanme TekcTa. CBoiictBa cumBosioB. llpudrt. Tuner mpudTos
(pyOnensle, ¢ 3aceuykamu, MOHOIITMPHUHHBIE). [lomykupHOE 1 KypcuBHOE HadepTanue. CBOICTBA a03alieB:
TpaHUIbl, a03alHBI OTCTYI, WHTEpBaJ, BbIpaBHUBaHMEe. [lapamerpsl crpanumbl. CTuieBoe
dbopmarupoBanue. CTpyKTYypHpOBaHUE UHPOPMAILIUU C TTIOMOIIBIO CITUCKOB M TaOuil. MHOTOYpOBHEBBIE
cnucku. JloOaBieHue TaOIMIl B TEKCTOBBIE JOKYMEHTHL. BcTaBka W300paxeHHid B TEKCTOBBIC




4.2

nokyMeHTbl. OOTekaHue H300paXeHUH TEKCTOM. BKIloYeHHe B TEKCTOBBIM JOKYMEHT JUarpamm,
(dopMy1, HyMepaluu CTPaHUL, KOJOHTUTYJIOB, CChIJIOK U IPYT'HX 3JIEMEHTOB

Pactpossie pucynku. Mcrnons3oBanue rpagudeckux NpUMHTHBOB.

Omnepanyu pegakTUpoBaHUs rpauIeckux 0OBEKTOB, B TOM Yncie MU(POBbIX GoTorpaduii: u3MeHeHHEe
pa3mepa, oOpe3Kka, HOBOPOT, OTpaKeHHE, paboTa ¢ o0JacTsIMU (BbIIENICHHE, KOIMMPOBAaHHE, 3aJIMBKa
[[BETOM), KOPPEKIHs IIBETa, SIPKOCTU U KOHTPACTHOCTH. BektopHas rpaduxa. Co3maHue BEKTOPHBIX
PHCYHKOB BCTPOCHHBIMH CPEICTBAMHU TEKCTOBOTO IPOIECCOpa MM APYTHX MPOrpaMM (TPHIIOKEHUH).
Jlo6aBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3

[TonroroBka MyJabTUMEOUHHBIX mpe3eHTaunil. Crnaiin. JloGaBieHue Ha criaii TeKcTa U U300paKCHHM.
Pabora ¢ Heckompkumu cnaiinamu. JloOaBieHWe Ha crlaiij ayAMOBH3YaJbHBIX MAHHBIX. AHHMAaNus.
I'unepccesliku

4.4

Tunel gaHHBIX B siUeHKax AJIEKTPOHHOW TaOuuibl. PemaktupoBanue M (opMaTHpOBaHUE TaOJIHII.
Berpoennble GyHKIUU 111 MOMCKA MakKCUMyMa, MUHMMYyMa, CYMMBI U CpPEIHEro apu(MeTHdecKoro.
CopTupoBKa AaHHBIX B BbIICIEHHOM Auana3zoHe. [loctpoenume nuarpamm (rucrorpamMma, Kpyropas
auarpamMma, ToyedHas Juarpamma). BwiGop Tuma guarpammbl. [IpeoGpasoBanue ¢dopmyn mpu
konupoBaHuu. OTHOCUTENbHAS, A0COIIOTHAS M CMEIIaHHAasI aJpecarus

4.5

VY Ca0oBHEIC BEIYHUCICHHUS B SJICKTPOHHBIX TaGJII/IIIaX. CYMMI/IpOBaHI/IC U TOJCYET 3Ha‘~I€HI/II71, OTBCYAIOINX
3a1aHHOMY YCJIOBHIO. O6pa60TKa OOIBIINX Ha60p0B JaHHBIX. YucneHHoe MOJACIUPOBAHUC B
QJICKTPOHHBIX Ta6J'II/II_[aX




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Wudopmaruka, 7 knace/ bocosa JI.JI., BocoBa A.}O., AkunonepHoe o01ecTBO
«M3narenscTBo «IIpocsenieHue»

» Undpopmaruka, 9 knace/ bocosa JI.JI., Bocoa A.}O. OG1iecTBO ¢ orpaHHueHHON
otrBeTcTBeHHOCTHIO « BMHOM. JIabopartopus 3HaHUI»; AKITMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBenieHue»

» Mudopmaruka: 8-it kinacc/ 6a30BbIl ypOBEHB: YUEOHHK; 5-¢ U3qaHue, iepepadboTaHHoe, 8
knacc/ bocosa JI.JI., Bocosa A.}O. AkmnmonepHoe obmiecTBo «31aTenbCTBO

«IIpocsemenne»
METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Bocosa JIJI., BocoBa A.YO. MHdopmaTrka. 7—9 KIaccel : METOAUYECKOE Tocobue. — AKITHOHEPHOE

obmectBo «M3natenscTBO «IIpocBemieHue
IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

MUHTEPHET
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