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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nHpoOpMaTUKE HA YPOBHE OCHOBHOTO 00IIEr0o 00pa3oBaHuUsl COCTaBJIeHa Ha
OCHOBE TpeOOBaHMU K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOTO 001mero obpazoBanusi, npencrasieHHbix B PI'OC OO0, a Taxxe (deaepaabHOU
paboueil mporpaMMbl BOCITUTAHUSI.

[Iporpamma mo mHbOpMaTUKE AAET MPEACTABICHUE O MEJISAX, OOIIEH CTpaTeruu 00ydeHus,
BOCIIUTAHUSI W PAa3BUTUS, OOYyYAIOIIUMXCS CpPENCTBAMM HMHPOPMATUKU Ha 0a30BOM YpPOBHE,
yCTaHaBJIMBaeT  00s3aTeNIbHOE  MNPEIMETHOE  COJepKaHWe,  MpeAyCcMaTpuBaeT  €ro
CTPYKTYypHUPOBaHUE TIO pa3/esiaM U TeMaM.

[IporpaMmmMa 1o wuHOpPMAaTHKE OMpeAeNnseT KOJUYECTBEHHbIE W  KadeCTBEHHBIC
XapaKTepUCTUKN Y4yeOHOro Mmarepuajia JUisi KaXAOoro roja H3y4eHHs, B TOM YHCIE s
COJIEP)KAaTEIbHOIO HAMOJHEHHUs] Pa3HOro BHUJA KOHTPOJS (IIPOMEXKYTOUYHOH aTTecTaluu
0o0y4JaroIuxcsi, BCEPOCCUHUCKUX  MPOBEPOYHBIX  pabOT, TOCYAapCTBEHHOM  HTOrOBOU
aTTeCTaIluu).

[TporpamMma o uHbOpPMaTUKE SBIAETCS OCHOBOW JUISI COCTaBJICHMSI aBTOPCKUX YUEOHBIX
IporpaMM, TEMaTUYECKOTO INIAHUPOBAHUS Kypca yUUTEIEM.

[enstmu u3yyeHust ”HPOPMATUKU Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHUs SIBIISIFOTCS:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHsS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA Haykd WH(DOPMATHKH, JOCTIDKEHUSM HAYYHO-TEXHHYECKOTO Tporpecca U
OOILLIECTBEHHON TPAKTUKH, 3a CUET Pa3BUTHUS MpeACTaBiIeHU 00 wuHboOpMalMu Kak o
BaXXHEHILIEM CTPAaTErH4ecKOM pecypce pa3BUTHUS JIMYHOCTH, TOCyAapcTBa, OOIIECTBa,
NOHMMAaHHSA POJUM  MH(POPMALMOHHBIX  IPOLIECCOB, HHMOPMAIIMOHHBIX PECYpPCOB U
UH(OPMAIMOHHBIX TEXHOJIOTUH B YCIOBHSIX LHU(PPOBON TpaHCPOPMALIMH MHOTUX CEpP KU3ZHU
COBPEMEHHOT0 OOIIIEeCTBA;

o0ecrnieueHre yclIoBHUM, CIOCOOCTBYIOIIMX Pa3BUTHIO AITOPUTMHUECKOIO MBIIUICHUS Kak
HEOOXOMMOr0 yCJIOBUS MPO(HECCHOHATIBHON IeATEIHbHOCTH B COBPEMEHHOM HH()OPMALIMOHHOM
oOmiecTBe, MPEANOIaralIero CnocoOHOCTh 00ydarolerocss pa3oMBaTh CIOXKHbBIE 33aJa4d Ha
Oonee TpOCThIC TOM3aIa4yM, CPaBHUBATh HOBBIC 3aJadydl C 3aJayaMH, PEUIEHHBIMU paHee,
OTIPECIIATH IIATH JAJIS JOCTHKEHUS pe3yibTaTa U Tak Jaee;

dbopMHpOBaHUEe W PaA3BUTHE KOMIETEHIMN OOydYarommMXcs B OOJACTH HCIOJIB30BAHUS
UHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YMCIIe 3HAaHUN, YMEHUI U HaBBIKOB
paboTel ¢ WHpOpMAIMEH, MTPOrpaMMUPOBAHUS, KOMMYHHUKAIIMH B COBPEMEHHBIX IU(POBHIX
cpeaax B yCJIOBHSIX oOecrieueHus: H(OOPMAIIMOHHONM 0€30MacHOCTH JIMYHOCTH 00yJaroIerocs;

BOCIIUTaHWE OTBETCTBEHHOTO W W30MPATEIHHOTO OTHOLICHHS K WHGOpPMAIUU C YUETOM
IPAaBOBBIX M ATHYECKUX aCHEKTOB €€ pachpOCTpaHEHUs, CTPEeMJICHHS K MPOAOIKEHUIO
oOpa3oBaHusi B 00JacTh MH(POPMAIMOHHBIX TEXHOJOTUH MU CO3HUIATEIbHON NEATENIbHOCTH C
MPUMEHEHUEM CPEICTB UHPOPMALIMOHHBIX TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 0011eEM 00pa30BaHUU OTPAXKAET:

CYLIHOCTh MH(POpPMATHUKK KaK HAyYHOM JUCIUIUIMHBI, W3y4Yalolled 3aKOHOMEPHOCTU
NPOTEKaHUsI MU BO3MOKHOCTH aBTOMATHU3AallMM MH(POPMAIMOHHBIX MPOIECCOB B Pa3IMYHBIX
CUCTEMaX;



OCHOBHbIE 00JaCTM MNPUMEHEHHS HWH(OPMATHUKH, HPEkKIE BCEro HH(PpOpPMALMOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COLIMATBHYIO cepy;

MEXIUCUUTUTMHAPHBINA XapakTep MHPOPMATUKU U HUH)OPMALIMOHHON AESITETbHOCTH.

W3ydyenne WHPOpPMATHKM OKa3bIBAaeT CYIIECTBEHHOE BIMSHUE Ha (opMHpOBaHUE
MHUPOBO33pEHUSI 00YUaIOLIETr0oCs, €ro )KU3HEHHYIO MO3MIIMIO, 3aKJIaJbIBAE€T OCHOBBI NOHUMAaHUS
OPUHLIUNOB (YHKIIMOHUPOBAHUA W HCHOJB30BaHUS HWHGOPMAIMOHHBIX TEXHOJOTHM Kak
HEOOXOJMMOr0 WHCTPYMEHTAa MPAKTHYECKH JTIOOOW AEATeTbHOCTH M OJHOTO M3 Haubolee
3HaYUMBIX TEXHOJOTHYECKUX AOCTH)KCHUN COBPEMEHHOW LMBUIM3alMU. MHOTHE TpeIMETHbIE
3HAHUS U CHOCOOBI JAEATEIBHOCTH, OCBOEHHBIE 00OYYAIOIIUMUCS IPU U3YYEHUH MUH(DOPMATUKH,
HaxXoAsAT IPHUMEHEHHE KaK B paMkKax oOpa3oBaTebHOrO Ipolecca MpU U3YYEHUU JPYTUX
MPEIMETHBIX 00JIacTeil, TaK M B WHBIX JKU3HEHHBIX CUTYaIlUAX, CTAHOBITCS 3HAYUMBIMU MJIS
dbopMUpOBaHHA KauecTB JIMYHOCTH, TO €CTb OPHEHTHPOBAHBI Ha (OPMHUPOBAHUE
METaNpeIMETHBIX U JMYHOCTHBIX PE3YJIbTATOB 00YUECHHUS.

OcHoBHblE 3ajauu y4yeOHoro mnpeamera «MHpopmaTukay — chopMuUpoBaTh Y
00yJaroIMXCs:

NOHMMAaHUE TMPUHLUIIOB YCTPOWCTBA W (PYHKUMOHUPOBAHHS OOBEKTOB LHU(PPOBOTO
OKpPYKXCHHsI, MPEACTABICHUS 00 WCTOPUH M TEHIACHIMSAX pa3BUTHA WH(DOPMATHUKH TEPUOJA
¢ poBoi TpaHc(hOpMallii COBPEMEHHOTO OOIECTBA;

3HAaHWS, YMEHUS UM HaBbIKM TIPaMOTHOM IIOCTAHOBKM 3ajay, BO3HUKAIOIIUX B
MPAKTHYECKON JEATEIBHOCTH, AJISl UX PEIICHUs! ¢ TTOMOIIbI0 WH(OPMAIMOHHBIX TEXHOJIOTHH,
YMEHHsI U HaBBIKK ()OPMaTHM30BAaHHOTO OMHMCAHMUs TOCTABICHHBIX 3a/1a4;

0a30BbIe 3HaHUS 00 HHPOPMALMOHHOM MOJEIMPOBAHUH, B TOM YUCJIE O MATEMATHYECKOM
MOJIEJIMPOBAHUH;

3HaHHWE OCHOBHBIX AJTOPUTMUYECKUX CTPYKTYp M YMEHHE NMPUMEHSATh ITH 3HAHUS I
MIOCTPOCHUS AITOPUTMOB PEIICHUS 3a/1a4 110 X MaTEMaTHUYECKUM MOJIETISIM;

YMEHHSI ¥ HaBBIKH COCTABJICHUS MPOCTHIX MPOTPaMM IO TMOCTPOSHHOMY alTrOpUTMY Ha
OJIHOM M3 SI3bIKOB MPOTrPaMMHPOBAHUS BBICOKOTO YPOBHSI;

YMEHHSI W HaBBbIKM J(P(GEKTHBHOTO HCIIOJIb30BAHUS OCHOBHBIX THIIOB TPHUKIIAJIHBIX
nporpaMM (IpUJIOKEHUI) 0011ero Ha3HaYeHUsT 1 HHPOPMAITMOHHBIX CUCTEM JIJISl PELICHUS C UX
MIOMOIIBIO MPAKTHYECKHUX 3a/ad, BiajeHHe 0a30BBIMH HOpMaMu WH(OPMAIMOHHOW STHUKU U
npaBa, OCHOBaMH MH(OPMAIIMOHHON 0€301MacHOCTH;

yMEHHE TpPaMOTHO HHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS NPAKTHUECKUX 3a1ad C
NOMOIIbI0 MH(OPMALMOHHBIX TEXHOJIOTMM, TPUMEHSATh TMOJyYE€HHBIE pe3yJbTaThl B
IIPAKTUYECKOM AEATEIbHOCTH.

enn u 3amaun M3ydeHUs: MHPOPMATUKU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ONpEAEIAIOT CTPYKTYPY OCHOBHOIO COJAEpXkaHMsI YYEOHOro IpeiMeTa B BHJE CIEAYIOLIUX
YETBIPEX TEMATUYECKUX Pa3/IeIIOB:

¢ poBasi (PaMOTHOCTH;

TEOPETUUECKHE OCHOBBI HH(POPMATHUKHY;

AJITOPUTMBI U IPOTPaMMUPOBAHUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.



Ha usyuenue mndopmatuku Ha 6a3oBoM ypoBHe oTBoauTcs 102 yaca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 kimacce — 34 yaca (1 gac B Henmenmo), B 9 kinacce — 34 gaca (1 gac B
HEJICIIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Hu¢poBas rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00pa00TKU JAHHBIX

KommbioTep — yHHBepcalbHOE BBIYHUCIUTEIBHOE YCTPOMCTBO, padoTaroliee Io
nporpaMMe. THUObl  KOMIIBIOTEPOB:  IEPCOHAJBHBIE  KOMIIBIOTEPHI, BCTPOECHHBIE
KOMITBIOTEPBI, CYTIEPKOMITBIOTEPBI. MOOMIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEPA U UX HazHauyeHue. [Ipoueccop. OnepaTuBHas
Y JIOJITOBPEMEHHAsl NaMsATh. Y CTPOMCTBAa BBOJA M BbIBOAA. CEHCOPHBIN BBOJ, JTATYUKH
MOOUJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUECKON ayTeHTU(UKALIUY.

Hcropust pa3BUTHA KOMIIBIOTEPOB W MporpamMMHoOro ootecneuenusd. llokoneHus
KOMITbIOTEPOB. COBpEMEHHBIE TEHACHIIMU Pa3BUTUS KOMITbIOTEPOB. CyNEepKOMITbIOTEPHI.

[TapanienbHbIE BEIYUCICHUS.

Ilepconanbublil KoMIbIOTEP. [Ipolieccop u ero xapakTepuCcTUKH (TaKTOBask 4acToTa,
paspsaHocTh). OneparuBHas maMmsTh. JloJroBpeMeHHasl NaMATh. Y CTPOMCTBAa BBOAA U
BbIBOZa. OOBEM XpAaHMMBIX JAHHBIX (ONEpaTHBHAS MaMATh KOMIBIOTEpA, JKECTKUN H
TBEpJOTENIbHBIN JIUCK, IOCTOSIHHAs NaMmsATh CMapTPoHA) U CKOPOCTh JAOCTyHa JJist
pa3IMYHBIX BUJOB HOCHUTEIEH.

Texnuka 6€30MacHOCTU U TIpaBuiia paboThl HA KOMITBIOTEPE.

IIporpamMmmbl ¥ 1aHHBIE

[IporpammHoe  oOecrieyeHue  KommbioTepa.  [IpukiagHoe  mporpamMMmHOE
oOecnieuenue. CucreMHoe mporpaMMHoe obOecrniedeHre. CUCTEMbI MPOrPaMMHUPOBAHMUS.
[IpaBoBasi oxpaHa mporpaMM M JaHHbIX. becriaTHele M yCIIOBHO-O€CIUIaTHbIE
nporpaMMel. CBOOOIHOE MPOrpaMMHOE 00ECTIeUeHUE.

@aiinbl U nanku (karanoru). [IpuHuunel nmoctpoeHus Qainosbix cucteM. [lonHoe
uMa ¢aiina (manku). Ilyte k ¢aiiny (manke). PaGora ¢ daiinamu u Karamoramu
CpelCTBaMH  OINEpPALMOHHOM CHCTEMBI: CO3/IaHHE, KOMHMPOBAaHUE, IMEpPEMEIICHHE,
nepeuMeHOBaHne U yaaneHnue ¢aiinoB u manok (karamoros). Tumbl ¢aitnoB. CBoiicTBa
¢aiinoB. XapakTepHble pa3Mmepbl (aWJIOB pa3IUYHBIX THUIOB (CTpaHUIlA TEKCTa,
AJNIEKTPOHHAsE KHuUra, ¢otorpadus, 3amucCh IE€CHHU, BUACOKIIUI, TOTHOMETPAXKHBIM
¢unpM). ApxuBauus JaHHbIX. Mcnonb3oBaHue mporpamm-apxuBaTopoB. DaiinoBsiii
MeHekep. Ilonck ¢aiimoB cpecTBaMH ONEPAITMOHHON CHCTEMBI.

KoMmmbroTepHsle BUPYCBHI M JIPYTHE BPENOHOCHBIE MporpaMmsbl. [IporpamMmsl miis
3aIUTHI OT BUPYCOB.

KomnblorepHbie ceTu

O6benunenne komnbioTepoB B ceThb. Cerh MuTepHeT. BebO-ctpanuna, BeO-cailT.
CrtpykTypa anpecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [Tonck nabopmanmm
MO KJIFOUEBBIM CIIOBaM M MO U300pakeHuto. JJocToBepHOCTh MH(GOPMALIUH, MOTYYCHHON
u3 HTepHeTa.

CoBpeMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.



CereBoii 3TUKET, 6a30Bble HOPMBI HH(POPMALTMOHHOW ATUKU U TIpaBa mpu padbore B
Wntepuere. Ctparerun 6e3onacHoro nosenenus B Matepuere.

Teoperuveckne 0CHOBbI HHPOPMATHKHU

HNudopmanus u HHPOPMANMOHHBIE MPOLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOMN HAYKH.

Nudopmanusa Kak CBEACHUSA, MpeIHA3HAYCHHBIC JJII BOCHPUATUS YEIOBEKOM, U
uHpOpMalns Kak JaHHbIE, KOTOpPbIE MOTYT OBITh 0OpaOOTaHBI aBTOMATU3MPOBAHHOU
CUCTEMOM.

JIuCKpeTHOCTh JaHHBIX. BO3MOXXHOCTb ONHMCAHUS HENPEPHIBHBIX OOBEKTOB U
IPOLIECCOB C MTOMOIIBIO TUCKPETHBIX JAHHBIX.

NHdopmanimoHHble  MpOLECChl — MPOLECCHl, CBSI3AHHBIE C  XPAaHEHHUEM,
peoOpa3oBaHUEM U NIepeaaveii TaHHBIX.

IIpencraBiaenue uHGpOpMaALMHU

CumBoin. Andasur. MomHocTs andasuta. PazHooOpasue s3bIKOB U ali(haBUTOB.
EctecTBeHHble U opManibHbIE SI3bIKU. AJI(PaBUT TEKCTOB HA PYCCKOM si3bIKE. JIBOMUHBIIM
andasut. KomnuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMN) (PUKCUPOBAHHOMN
JMHBL B JBoMYHOM andasute. [IpeoOpazoBanue noboro andaBuTa K JBOHUYHOMY.
KonudecTBO pa3iauyHbIX CJIOB (PUKCHpPOBAaHHOM IMHBI B andaBUTE OMNpeIeIEHHOM
MOIIHOCTH.

KoaupoBanue cruMBOJIOB OZHOTO aj(aBUTa C MOMOIIbIO KOJOBBIX CJIOB B JAPYroM
andaBute, KoJgoBas TabauUIA, JEKOIUPOBAHUE.

JBonunblil koA. IIpencraBneHue JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

Nudopmarmonneiii 00pEM JTaHHBIX. BUT — MUHHUMalIbHAs €IMHHIIA KOJIMYECTBA
uH(popManuu — ABOMYHBIN pa3psald. EnuHuubl nsmepeHuss MHPOPMALMOHHOTO 00bEMa
JIaHHBIX. buT, 0aiT, KUI00ANUT, MeradalT, ruradamr.

CkopocTh nepenadu JaHHbIX. ENMHUIBI CKOPOCTH MEpeIadn JaHHbIX.

KomupoBanne tekcroB. PaBHomepnbii kon. HepaBrnomepnbii kon. Koauposka
ASCII. Bocemubutneie  komupoBku. Ilomsitue o  komupoBkax  UNICODE.
JlexoaupoBaHue COOOIIEHUN C HCMOJIb30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOIO
koja. Madopmanmonsusiii 00bEM TEKCTA.

Uckaxxenne napopMaIiuy rnpu nepeaaye.

Ob6miee npencraBieHue o IMUGPOBOM MPEICTABICHUN ayAHOBU3YIbHBIX U JAPYTHX
HETIPEPBHIBHBIX TaHHBIX.

KonupoBanue 1era. L{BeroBbie monenu. Moaens RGB. I'myOuna komupoBaHwus.
[Tanutpa.

PactpoBoe u BekTopHOE mpencTaBieHue wu3o0paxenuit. [lukcens. Orenka
nH(GOPMALIMOHHOTO 00BEMA rpaUUeCKUX JAHHBIX IS PACTPOBOTO U300paKEHUSI.

Konuposanne 3Byka. PaspsnHocts m uacrtora 3anucu. KomnuecTBo KaHalloB
3aIHUCH.

OueHka KOJMYECTBEHHBIX MApAMETPOB, CBS3aHHBIX C IMPEACTABICHHEM U
XpaHEHUEM 3BYKOBBIX (ailsioB.



HNudopManuoHHbIE TEXHOJOTMH

TexkcToBbIE JOKYMEHTBI

TexcToBbIE TOKYMEHTHI M WX CTPYKTYPHBIC AJIEMEHTHI (CTpaHHWIla, ad3all, CTpOKa,
CJIOBO, CUMBOJ).

TekcToBBII  mpollecCOp —  HHCTPYMEHT  CO3[aHUsA, pEJAKTUPOBAaHUA W
dbopmatupoBanus TekcToB. [IpaBmia Habopa Tekcra. PegaktupoBanue tekcta. CBolicTBa
cumBosioB. lpudr. Tuner mpudros (pyOneHsie, ¢ 3aceykamMu, MOHOUIMPUHHBIC).
[TonyxupHoe u KypcuBHOe HauepTanue. CBoiicTBa a03aleB: TpaHUIIBI, aO3aIHBINA
OTCTYIl, MUHTEpBaJl, BbipaBHUBaHue. [lapameTpsl cTpanuiipl. CtuneBoe hopMaTupoBaHuUe.

CtpykTypupoBaHue HUHPOpMAlMA C  TIOMOIIBIO  CIOUCKOB W TaOJIMII.
MHoroypoBHeBbI€ CIUCKH. J{oOaBieHne TaOauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka wu300paxkeHM B TEKCTOBBbIE JOKyMEHThL. OOTeKaHWEe W300paKeHU
TEeKCTOM. BKIItoueHHEe B TEKCTOBBIN JOKYMEHT JuarpaMm, GopmMysi, HyMepaluu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX 3JEMEHTOB.

IIpoBepka mnpaBonucanuss. PaccraHoBka IepeHOCOB. 1'0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacrno3HaBaHue TekcTa. KommnbloTepHblii nepeBona. Mcmonb3oBaHue
cepBucoB MuTepHeTa 1151 00pabOTKU TEKCTA.

Komnbrorepnas rpaguka

3HAKOMCTBO ¢ TpaduueckuMu peaakropamu. Pactpossie pucyHku. Mcnonbp3oBanue
rpaduyeCcKuX MPUMHUTHUBOB.

Onepauuu perakTUpPOBaHUS TpaduyecKux OOBEKTOB, B TOM 4YHUCIE HUPPOBBIX
dboTtorpaduii: u3mMeHeHue pasmepa, oOpes3ka, MoOBOPOT, OTpakeHUe, paboTa ¢ 0bJacTIMu
(BeIIETIEHUE, KOMHMPOBAHME, 3allMBKa IIBETOM), KOPPEKIUs I[BE€Ta, SPKOCTH U
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3nanre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMHU
TEKCTOBOT'O MPOLIeCcCopa WK APYTUX mporpamM (mpuiioxeHuit). JlodaBneHrne BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTuMeauiiHbIE TIPe3eHTaluu

[ToarotoBka MynbTUMEIUWHBIX mpe3eHTaruil. Cnaiin. JloOaBrneHue Ha ciaiin
TeKCTa 1 n3o0paxkeHuil. Pabota ¢ HECKOIBKUMHU CllaiijaMHu.

JloGaBieHue Ha claii] ayAMOBU3YJIbHBIX JTaHHBIX. AHUMaIMA. [ unepcchuiky.

8 KUIIACC

Teopernueckue 0CHOBbI MH(POPMATHKH

CucreMblI CUHCIEHHSA

Hemno3uimonnbie M MO3UIMOHHBIE CUCTeMbl cuucieHus. Amndaput. OCHOBaHHUE.
Pa3eépuyras ¢opma 3anucu uwucia. llepeBog B ACCATUYHYIO CHUCTEMY YHCEI,
3alMCaHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMckas cuctemMa cyuciieHus.

JIBonuHas cuctema cuuciienus. [lepeBoa uensix uncen B npeaenax ot 0 mo 1024 B
JBOMYHYIO CUCTEMY cuMciieHus. BocbMepuyHas cucteMa cuuciieHusd. [lepeBos uncen u3
BOCBMEPUYHOW CHCTEMbl B JIBOMYHYI0 M JECATHYHYK) CHCTEMbI U 0OpaTHO.



[lecTHaauaTepuyHasl cucteMa cuucieHus. llepeBon uucen W3 MIECTHAAUATEPUUYHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATHUHYIO CUCTEMbI B 0OpaTHO.

ApudmeTrueckue onepanu B IBOUYHON CHCTEME CUHCICHUS.

JJIeMEHTbI MATEeMATHYEeCKOM JIOTHKH

Jlornueckue BBICKA3bIBAHMUSI. Jlornueckue 3HAYEHUS BBICKa3bIBaHU M.
DOneMeHTapHble M  COCTaBHbIE  BbICKAa3bIBaHWA. Jlornueckwe omepanuu:  «u»
(KOH'BIOHKIIMS, JIOTHYECKOE YMHOXKEHHUE), «WIH» (JU3BIOHKIIUS, JOTUYECKOE CIIOKEHUE),
«Hey» (nmormueckoe otpunianue). Ilpuopurer normyeckux omnepanuid. OnpeneneHue
UCTUHHOCTH COCTaBHOTO BBICKa3bIBAHMS, €CJIM M3BECTHbl 3HAYEHUSI MCTUHHOCTHU
BXOJSIIMX B HEro AJIEMEHTApHBIX BbICKa3blBaHWU. Jlornmueckue BbipakeHus. [IpaBuia
3alUCH  JIOTMYECKUX BbIpaxkeHud. llocTtpoeHne TabIMLl HMCTUHHOCTH JIOTHYECKUX
BBIPAKEHUU.

Jlornyeckue 31eMeHThI. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

HcnonHnTe M U AJTrOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIMHA

[Tonartue anroputma. McroaHuTeny alropuTtMoB. AJITOPUTM Kak IUIAH yIIPaBJICHUS
VICTIOJTHUTEIIEM.

CpoiictBa anroputma. CrnocoObl 3amucH ajaroputrMa (CIOBECHBIN, B BUAE OJIOK-
CXEMBI, TPOrpamMma).

AJropuTMUYECKHE KOHCTpyKUMH. KoHCTpykiusa «cinegoBanue». JIMHEHHbIN
anroput™. OTrpaHUYEHHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOKHOCTH IMPEIYCMOTPETH
3aBUCHMOCTb IOCJIEIOBATEIIBHOCTH BBINOJIHSIEMBIX TEUCTBUN OT UCXOJHBIX TAHHBIX.

KoHcTpykiust «BeTBIeHUE»: TMoiHAs W HemojHas (opmbl. BeimonHeHue u
HEBBINOJIHEHUE YCJIOBUSA (MCTUHHOCTh UM JIOXKHOCTb BbICKa3biBaHuA). I[IpocThie u
COCTaBHBIE YCJIOBUSI.

KoHCTpyKIMsi «IOBTOpEHMS»: LMKIBI C 3aJaHHBIM YHCIOM TIOBTOPEHHUH, C
YCJIOBUEM BBINOJIHEHHUS], C IIEPEMEHHOM LIUKJIA.

Paspabotka st (opmMambHOrO HCIOJHUTENS aNrOpUTMa, MPUBOMISAIIETO K
TpeOyeMoMy pe3yibTaTy MpU KOHKPETHBIX MCXOJHBIX NaHHBIX. PazpaboTka HECIOKHBIX
QITOPUTMOB C MCIOJb30BAHUEM LIMKJIOB M BETBIEHUMN Jis ynpaBiieHUus (HOpMalbHbIMU
UCIIOJIHUTENIMA, TakuMu Kak Pobor, UYepenamka, Yepréxuuk. Bolnonnenue
QITOPUTMOB BPYYHYIO M Ha KommbioTepe. CHHTaKCHYECKHE M JIOTUYECKUE OILINOKH.
OTka3bl.

SA3bIK NpOrpaMMHUPOBAHUA

Azpik  mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
ANTOPUTMHUYECKUN S3BIK).

Cucrema nporpaMMHUpPOBAHUS: PEAAKTOP TEKCTA MPOTrPaMM, TPAHCIIATOP, OTIIATUHUK.

Ilepemennas: Tum, wms, 3HadeHue. llenple, BeEIIECTBEHHBIE W CHMBOJIBHBIC
NIEPEMEHHBIE.

Onepatop mpucBauBaHus. ApUPMETHUYECKHE BBIDAXKEHUS U TMOPSIOK HX
BbIYMCICHHs. Onepanuu ¢ LEeJbIMU YUCIAMM: LEJIOYUCIEHHOE JEJIEHWEe, OCTaTOK OT
NEJICHUS.



BerBnenus. CoctaBHble yCIOBHS (3alUCh JIOTHUECKUX BBIPAKEHUN HA M3y4aeMOM
S3bIKe TporpaMMupoBaHus). HaxoxkaeHue MUHUMyMa M MakCUMyMa U3 JABYX, TPEX H
YeThIpEX yucen. PenieHre KBaipaTHOTO YPaBHEHU S, UMEIOIIETO BEIIECTBEHHbBIE KOPHHU.

Jluanorosasi oTJIaJika IPOTrpaMM: MOIIATOBOE BBIIIOJHEHUE, MPOCMOTP 3HAYEHHUM
BEJIMYMH, OTJIaIOYHBINA BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycrnoBuem. Anroput™m EBknmuma nns HaXO0XAEHUS HauOOJBIIETO0 OOIIETO
JENUTENs JBYX HATypaJIbHBIX uYucel. Pa3OWeHme 3amWcu HATypajJbHOTO 4YHCIA B
MO3UIIUOHHOM CHCTEME C OCHOBAaHHMEM, MEHBIIMM WIH paBHbIM 10, Ha OTHENBHBIE
1 dpHI.

[ukn ¢ nepeMeHHOW. AJITOPUTMBI MPOBEPKHU ACIMMOCTH OJHOTO IIEJOr0 YKCIIa Ha
Ipyroe, MpOBEPKU HATYpaJIbHOTO YKCiia Ha MPOCTOTY.

OG6paboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [loACcYET YacTOThI MOSABICHHS CUMBOJIA B CTPOKE.
BceTrpoennsie gyHKIMM 111 00pabOTKH CTPOK.

AHAJIN3 AJITOPUTMOB

OnpeneneHue BO3MOXHBIX PE3yJIbTATOB PabOThl  alrOpuTMa TIPU  JIAaHHOM
MHO>KE€CTBE BXOJHBIX JAHHBIX, OIpEJCICHUE BO3MOXKHBIX BXOJHBIX JIAHHBIX,
MPUBOJIAIINX K TAaHHOMY PE3YJIbTaTy.

9 KUIIACC

udposass rpaMoTHOCTDH

I'nob6anbHas cetb UHTEpHET M cTpaTeruu 0€30MacHOro NOBeACHUs B HeH

I'mobanbnast cerb WurepHer. IP-agpeca y3noB. CereBoe XpaHEHUE [IaHHBIX.
Meronpl MHIUBUAYATHHOTO W KOJUIEKTMBHOTO pa3MEIIeHUS HOBOW WHOOpMAIUU B
Nurtepuere. bonbime naHHbie (MHTEPHET-JAaHHBIC, B YaCTHOCTH JIAHHBIE COITMATBHBIX
cerein).

[Tonsatue 006 wuHpOpPMAIMOHHON ©O€30MacCHOCTU. YTPO3bl HH(POPMAIIMOHHOM
0e30macHOCTH MpHU padOTE B TII00ATIBLHON CETH U METOJIbI MPOTUBOACHCTBUS UM. [IpaBuna
Oe3onacHoii ayreHTu(uKanuu. 3ammura TnaHoi nHbopmarmu B Uatepuere. bezonacHbie
ctpareruu noenenusi B Uurepuete. [IpeaynpexaeHue BOBICUEHUS B IECTPYKTUBHBIE U
KpUMHUHAJIbHbIE (OPMBI CETEBOM aKTUBHOCTU (KUOEpOYJUIMHT, (UIIUHT U JpyTrue
bopmbl).

PaGora B MH(OPMALIMOHHOM NPOCTPAHCTBE

Bunet pestenpHOCTM B VHTEpHETE, WMHTEpPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIC
CepBHCHI (MOYTOBAsA CIyk0a, BUACO-KOH(PEPEHII-CBA3b U JPYTHUE), CIIPABOUHBIE CITY>KOBI
(kapThl, pacnucaHusi W JIpyTHe), TOUCKOBBIC CIIyXKObI, CIIyKObl OOHOBJICHUS
nporpaMmMHoro ooOecrieueHusi U Jpyrue ciaykO0bl. CepBUCHI TOCYAApCTBEHHBIX YCIIYT.
Ob6nauynble XxpaHwiuia JgaHHbIX. CpencTBa COBMECTHOM pa3pa0OTKU JOKYMEHTOB
(onmaitH-oduce). [Iporpammaoe obecrieueHre Kak BeO-CEpBUC: OHIAMHOBBIE TEKCTOBBIC
U rpaduyeckue peaaKkTopbl, Cpeabl pa3paboTKH IPOrpPaAMM.

Teopernyeckue 0CHOBbI HHPOPMATUKH

MopaeanpoBaHue Kak MeTO/l O3HAHUS



Mopenb. 3anaum, pemiaemble C TMOMOINIbIO MojenupoBanus. Kiaccudukanuu
Mozeneil. MarepuansHbie (HaTypHbIe) U WHGOpMalMOHHBIE Monenu. HempepbiBHbIE U
TUCKpeTHble  Mojaenu. HMwmurtauuonnele Monenu. UWrpoBele  Mogenu.  OneHka
aJICKBATHOCTU MOJIENTU MOJIETUPYEMOMY OOBEKTY U IEJISIM MOJICTUPOBAHUS.

Tabnuunbie Mogenu. Tabnuila Kak NpeACTaBICHUE OTHOIICHHUS.

ba3zbl ganubeix. OTOOp B TAONMIE CTPOK, YIOBIECTBOPSIONIUX 3aJAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myTs. OpueHTUPOBaHHBIE U HEOPUEHTUPOBAHHBIE TpaQBbI.
Jliuaa (Bec) pebpa. BecoBas marpurnia rpada. [nuHa myTHn Mexay BepmmmHaMH Tpada.
[Touck ontumansHOro myTtH B Tpade. Hauanphas BepuimHa (MCTOYHUK) U KOHEUYHas
BeplIMHa (CTOK) B OpUEHTUpPOBaHHOM Tpade. Bbruncienue konuuecTBa MyTel B
HaIlpaBJIECHHOM AlMKJIMYECKOM rpade.

Hepeso. Kopenn, Bepminna (y3en), JucT, pedpo (ayra) nepeBa. BreicoTa nepena.
[Tonnepeso. Ilpumepsl ucnonb3oBaHusi aepeBbeB. llepebop BapHaHTOB C IMOMOIBIO
IepeBa.

[lonsiTMe MaTeMaTH4ECKOM  MOJENH. 3ajayd, peumaemMple ¢ IOMOUIBIO
MaTe€MaTUYeCKOro (KOMIIBIOTEPHOr0) MOAENHpPOBaHUA. OTiauure MaTeMaTH4YeCKOM
MOJIEU OT HATYPHOM MOJIEH U OT CJIIOBECHOTO (JINTEPATyPHOTO) OMKUCAHUS 00BEKTA.

Oranbl KOMIBIOTEPHOTO MOJEJIMPOBAHUA: IIOCTAHOBKA 3aJa4yM, IIOCTPOCHHUE
MaTeMaTUYeCKOW MOJENH, MporpaMMHasl pealn3alus, TECTUPOBAHHUE, IPOBEIACHUE
KOMITBIOTEPHOI'O SKCIEPUMEHTA, aHAJIU3 €r0 PE3yIbTaTOB, YTOUHEHHUE MOJCIIH.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

Pa3pa0dorka aJiropuTMoB U IPOIrPamMM

Pazouenune 3amaun Ha momzamaud. CocTaBieHUE aJITOPUTMOB U TPOTPAMM C
HCIIOJIb30BaHUEM BETBJICHUH, LIMKJIOB U BCIIOMOTaTEIbHBIX aJITOPUTMOB JIJI YIIPABICHUS
ucronHureseM PoOOT WM JApyrMMHM HUCHOJHMUTENSIMH, TakuMHu Kak UYepemnaiika,
YepTEXHUK U IPYTUMM.

Tabnuuneie BenuuumHbl (MaccuBbl). OmHoMepHbIe MaccuBbl. (CocTaBieHuE U
OTJIaJIKa TPOTPAMM, PEATU3YIONUX THUIOBBIE AJITOPUTMBI O0OpPAOOTKH OJHOMEPHBIX
YHCJIOBBIX MAaCCHUBOB, HA OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, Tlackans,
Java, C#, IlxoybHBIM AJNTOpUTMHUYECKUM S3BIK): 3alOJIHEHHWE YMCIOBOIO MAacCHBa
CIIy4yallHBIMM 4YHUCJIAMH, B COOTBETCTBUM C (opMyJiol uium myTéM BBOAA YHCEIl,
HaxO0XJIEHUE CYMMbI 3JIEMEHTOB MAaCCHUBa, JUHEWHBIA MOUCK 33/IaHHOTO 3HAYEHUS B
MacCHBE, MOJCYET 3JEMEHTOB MAacCUBa, YJOBJIETBOPSIOMIMX 33aJaHHOMY YCIIOBHUIO,
Hax0XJCHUE MHUHUMAJILHOTO (MaKCHUMaJbHOTO) »djeMeHTa MaccuBa. CopTUpOBKa
MacCHBa.

OOpaboTka TMOTOKAa JAaHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CPEIHErO
apu(MeTuyecKoro, MHUHHUMAJIBHOTO W  MaKCHUMAaJbHOTO  3HAYEHHS  JJIEMEHTOB
MIOCJIEIOBATEIbHOCTH, YAOBIETBOPSIOIMX 3aJaHHOMY YCJIOBHIO.

Yupagsienue

Vmpasnenue. Curnan. OOpartHas cBa3b. [lomyudeHue CUTHAJIOB OT HUMPOBBIX
JNaTYUKOB (KacaHUs, PacCTOSIHUS, CBETa, 3ByKa W Apyroro). [IpumMepsl HCOIb30BaHUS



INPUHLMIIA OOpAaTHOW CBSI3M B CHUCTEMax YIPaBJICHUS TEXHUYECKUMHU YCTPOMCTBAMM C
MTOMOILBIO TATYUKOB, B TOM YHCII€ B POOOTOTEXHUKE.

[Ipumepsl pOOOTU3MPOBAHHBIX CHCTEM (CHUCTEMa YNPABICHUS JIBH)KCHHUEM B
TPaHCIIOPTHOM CHCTEME, CBapouyHas JIMHMS aBTO3aBOJa, ABTOMAaTU3HMPOBAHHOE
yHOpaBiICHUE OTOIJIEHMEM JOMa, ABTOHOMHAs CHCTEMa YIPABICHUS TPAHCIOPTHBIM
CPEIICTBOM U APYTHE CUCTEMBI).

HNupopmanuoHHbIe TEXHOJIOIHH

JIeKTPOHHBIE TA0JIMLbI

[TonsiTue 00 31MEKTPOHHBIX TaONMUAX. TUIBl JAHHBIX B SUEHKAX DJIEKTPOHHOU
tabnuupl. PenaktupoBanue u ¢opmarupoBaHue Tabmui. Berpoennble (yHKUIUM Ui
MOMCKa MakCUMyMa, MUHUMyMa, CyMMBbI U cpeaHero apudmernueckoro. CopTHpoBKa
JaHHBIX B BBIIEJIEHHOM nauana3oHe. [locTpoeHue auarpamm (rucrorpamMma, KpyroBas
auarpamma, ToueyHasi f1uarpamma). Beibop tuma quarpamMmai.

[IpeoOpa3oBanue Qopmyn mnpu kKonupoBaHuM. OTHOCUTENbHasA, aOCOJIOTHAs HU
CMelIaHHas aJApecanys.

VYcaoBHBIE BBIUMCIEHUS B AJIEKTPOHHBIX TaOnumax. CyMMUPOBAaHHE W IMOACYET
3HAYEHUN, OTBEUYAIOIIUX 33JaHHOMY ycioBHUI0. OOpaboTKa OOJIbIIMX HAaOOPOB JTAHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIaX.

NupopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 0011IeCTBe

Pons MHQOpPMaNMOHHBIX TEXHOJOTMH B Pa3BUTUM SKOHOMUKH MHpPA, CTPaHbI,
perroHa. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

[Ipodeccun, cBa3anHble ¢ HTHPOPMATUKON M MH(GOPMAIIMOHHBIMU TEXHOJIOTHSIMU: BEO-
AU3aiiHep, MPOrPaMMHUCT, pPa3pabOTYUK MOOMIIBHBIX MPUJIOKEHUH, TECTUPOBILUK,
aApPXUTEKTOP TMPOTPAaMMHOrO0 OO€cleyeHMs, CHEeUUAIUCT IO AaHaIW3y JaHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI 11O
NHP®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne MHPOPMATHKU HAa YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS HAIPABIICHO
Ha JOCTIDKCHHE OOYYArONIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
pE3yIbTAaTOB OCBOEHUS COAECPKAaHUS yUeOHOTO IIpeAMETA.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl UMEIOT HAIPABJICHHOCTh HA PEIIEHUE 3a/1a4 BOCIIUTAHUSA,
Pa3BUTHS U COLTUANTM3AIINH 00YYAIOIIUXCS CPEACTBAMH Y4€OHOTO MPEAMETA.

B pesynbTaTe m3ydenus nHpopMaTHKH HA YPOBHE OCHOBHOTO OOIIIET0 0Opa3oBaHUS
y oOyu4aronierocsi 0yayT copMUpOBaHbI CIASAYIOMINE TUYHOCTHBIE PE3yJIbTaThl B YAaCTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U
HAy9HOMY HACJCIWI0, TOHWMAaHWE 3Ha4eHUsS WHPOPMATHKH KaK HAyKd B JKU3HU
COBPEMEHHOI0 O0IIECTBA, BJIaJIEHUE JOCTOBEPHOU MH(OpManel 0 NepPeIoBbIX MUPOBBIX
U OTEUECTBEHHBIX JIOCTHXKEHHUSX B o00sactTd HWHDOpMATUKUM U HMHPOPMAIMOHHBIX
TEXHOJIOTU, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX O IUGPOBON TpaHchopMmanuu
COBPEMEHHOT0 O0IIIEeCTBA;

2) IyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHMSI:

OpUEHTAIlsd Ha MOpPAJIbHBIC IICHHOCTH M HOPMBI B CHTYallUsIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTH OIIEHWBATH CBOE MOBEJACHUE M TOCTYNKH, a TaKXE MOBEICHHUE U
MOCTYIKH JPYTUX JIIOACH C TO3WIIMH HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM
OCO3HaAHUS TOCJIEICTBUIA MOCTYIKOB, aKTHBHOE HETPUATHE ACOIMATBHBIX IMOCTYMKOB, B
TOM uuncie B UHTepHeTe;

3) rpaskaIaHCKOro BOCIIUTAHMS:

MPEICTABICHUE O COLMAIBHBIX HOpMaX W MpaBUIaX MEXIMYHOCTHBIX OTHOIICHUHN B
KOJUIGKTUBE, B TOM UHCIE B COIHUAJIBHBIX COOOIIECTBaX, COOJIOJEHUE MPABUII
0e30MacHOCTH, B TOM 4YHCJE HaBBIKOB 0O€30MacHOr0 IOBEJIECHUS B WHTEPHET-CPEJeE,
TOTOBHOCTh K Pa3HOOOpa3HOH COBMECTHOW MEATCILHOCTH TNPU BBITIOJIHCHUH YYEOHBIX,
MO3HABATENIbHBIX 3371a4, CO3/IaHUH YUYEOHBIX MMPOCKTOB, CTPEMJICHHNE K B3aUMOTIOHUMAHHIO
¥ B3aWMOIIOMOIIIN B TIPOIIECCE ITON YU4eOHOU JesATeTbHOCTH, TOTOBHOCTh OIEHUBATH CBOE
MOBEJCHUE U MTOCTYIKHA CBOMX TOBAPHIICH C IMO3UIIMA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEICTBUNA MOCTYNKOB;

4) HeHHOCTEed HAYYHOTI'O MO3HAHUA:

c(hOpMHPOBAHHOCTh  MHUPOBO33PEHYECKUX  MpecTaBieHud 00 uHbopmaIiuwy,
UH()OPMAITMOHHBIX TIpolleccax W WH(OPMAIMOHHBIX TEXHOJOTHUAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTHUKUA U COCTABIISIOIIMX
0a30BY10 OCHOBY ISl IOHUMAaHHUSI CYITHOCTH HAYYHOU KapTUHBI MUPA;

UHTEpEC K O0YUYEHHUIO U MO3HAHUIO, TI0003HATENbHOCTh, TOTOBHOCTh U CLIOCOOHOCTH
K camM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHA OOyuYeHHUS B
JIaTbHEHIIIEM;



OBJIaJICHNE OCHOBHBIMHM HaBbIKAMH HCCIIEOBATEIBCKOM NESITEIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE ONbITA, HAOJIOJIEHUHN, TOCTYKOB U CTPEMJICHHE COBEPIICHCTBOBATH IMyTH
JTOCTHKEHUSI UHIUBUIYAIbHOTO M KOJIJIEKTUBHOTO OJIaronoJIyqus;

chOpMHPOBAHHOCT, MH(MOPMAIMOHHOW KYJbTYpbl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITENIbHOM ~ pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoOi,
pa3HOOOpa3HBIMU  CpeACTBaMH WHGOPMAIMOHHBIX TEXHOJIOTHM, a TakkKe YMEHUS
CaMOCTOSITENIbHO ONPEENSTh IEIU CBOEro OOYy4YeHHs, CTaBUTh U (HOPMYIHPOBATH IS
ceOsi HOBBIE 3a/lauyu B yu€Oe M IO3HABaTEIbHOW IEATEIbHOCTH, Pa3BUBAaTh MOTHUBBHI U
MHTEPECHI CBOEH MMO3HABATEIIbHOW JIEATEIIBHOCTH;

S) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAaHHWE LEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOLICHUE K CBOEMY 310pPOBBIO,
YCTaHOBKAa Ha 3/I0POBBIA 00pa3 >KM3HU, B TOM YHCJIE U 32 CUET OCBOEHUS U COOJIOJEHUS
TpeOOBaHMIA Oe3omacHou JKCILTyaTalluu CPEIICTB MH(pOPMaIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

WHTEpEC K TMPAaKTUYECKOMY U3yueHHIO mpodeccuid U Tpyaa B chepax
po(heCcCUOHATIBHON 1eATEIbHOCTH, CBA3AHHBIX C MHPOPMATUKON, IPOrPaMMHUPOBAHUEM U
UHPOPMAIMOHHBIMU ~ TEXHOJIOTUSIMH, OCHOBAaHHBIMHM  HAa  JOCTHKEHHSX  HAYKH
UH(POPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIA BHIOOP M MOCTPOCHHE WHIWBUIYAIbHOW TPACKTOPUU OOpa3oBaHUsA U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX U 0OIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTE;

7) 3K0JIOTH4eCKOT0 BOCIIUTAHMSA

OCO3HaHUE II00aNbHOIO XapakTepa SKOJIOIMUECKUX MpoOJaeM U MyTel UX pelieHus,
B TOM YHCJIE€ C YYETOM BO3MOXHOCTEM HH(POPMALMOHHBIX M KOMMYHHKalMOHHBIX
TEXHOJIOTHI;

8) agantaumm oOyyamouierocsi K HM3MEHAKIIMMCH YCJIOBHAM COLMAJIBHON U
NPUPOJAHON Cpeabl:

OCBOEHHE OO0YYAIOUIMMHCS COIMAIIBHOTO OIBITa, OCHOBHBIX COLMAIbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYIUEH NEATEbHOCTH BO3pacTa, HOPM M NpPaBUJ OOIIECTBEHHOIO
noBeAeHus, (OpM COLMAIBHOM KU3HM B TpPyNnax M COOOIIECTBAaX, B TOM YHCIIE
CYILIECTBYIOIINUX B BUPTYyAIbHOM ITPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS MPOTrpamMMbl 10 MHGOPMATHKE OTPa)kKaroT
OBJIaJICHUE  YHUBEPCAJIbHBIMM  Y4YEOHBIMH  JCUCTBUSIMH —  II03HABATEJIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble JJornueckue aelcTBUA:

yMEHUE OMNpPENeNsATh TOHSTHS, CO3JaBaTh OOOOIIEHUS, yCTaHABIMBATH AHAJIOTHH,
KJIacCCU(UIIMPOBATh, CAMOCTOSTEIHLHO BBHIOMpPATh OCHOBAaHUS U  KPUTEPUH IS
KJ1IacCupUKaIlMU, YCTaHABIMUBATh NMPUYMHHO-CJICJICTBEHHBIE CBS3U, CTPOUTH JIOTHUECKHE



paccyKJeHus, J1eJaTh YMO3aK/IIOUeHHs (MHAYKTUBHBIE, AEIYKTUBHbIE U MO aHAJOTUHU) U
BBIBOJIBL;

YMEHHME CO37aBaTh, PUMEHATh U NMPeoOpa30BbIBATh 3HAKKM M CHMBOJBI, MOJEIH U
CXEMBI JIJIsl pelIeHHs] y4eOHBIX U MI03HABATEIbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHus y4yeOHOM 3ajgaun  (CpaBHUBATh
HECKOJIbKO BAapUaHTOB pEIICHHUsS, BBIOMpaTh HauOoliee MOAXOMAIMN C ydu&€ToM
CaMOCTOSITEJIEHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

(GopMylIMpoBaTh  BOMPOCHI, (PUKCUPYIOIIME pa3pblB  MEXKAYy pEAJIbHbIM |
JKEJNaTeIbHbIM COCTOSIHUEM CHUTyallMd, OOBEKTa, W CaMOCTOATEIbHO YCTaHABIUBATH
MCKOMOE U JIAaHHOE;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, TIOJYYEHHYIO B X0/
VICCJIEI0BAHNS;

IPOrHO3UPOBAaTh BO3MOXHOE JaJIbHEHIIEEe pa3BUTHE IMPOLIECCOB, COOBITUM M HUX
NOCJIECTBAS. B AHAJOTMYHBIX WM CXOJIHBIX CHUTyalMUsAX, a TakXKe BbIIBUIaTh
MPEANOJIOKEHN 00 UX PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

BBISBJIATh ACPUUUT HHPOpPMAIMM, JAHHBIX, HEOOXOIUMBIX [UIsI PELIEHUs
IIOCTABJICHHOW 3a/1a4u;

NPUMEHSATh PaA3IMYHbIE METOJIbl, MHCTPYMEHThI W 3alpochl IpH MOUCKE U OTOOpE
uH(pOpPMAIMU WU JAHHBIX M3 UCTOYHUKOB C YYETOM MPEAJIOKEHHOW Yy4yeOHOU 3a1auu U
3a/IaHHBIX KPUTEPUEB;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH UH(POPMALIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMy MpeacTaBieHHUs MHGOpMAIMU U
WUIIOCTPUPOBATh pPEIIAeMble 3aJaud HECJIOXXKHBIMU CXEMaMH, JuarpaMMamH, HHOU
rpaduKoil ¥ UX KOMOMHAIUSIMU;

OLIEHMWBATh HAAEKHOCTh MH(POPMAIMKU MO KPUTEPUAM, MPEAJIOKEHHBIM YUHUTEIEM
WM CPOPMYIHPOBAHHBIM CAMOCTOATENBHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wenue:

CONOCTABJATh CBOM CYXKICHHS C CYXICHUSMH JPYIMX YYacTHHKOB JUajora,
0oOHapyXUBaTh Pa3IM4YMe U CXOACTBO MO3UIIHIA;

nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBIMNOJIHEHHOTO ONbITa (IKCIEPUMEHTA,
UCCIIEJOBAHMSI, IIPOEKTA);

CaMOCTOSITENILHO BbIOMpaTh (pOpMAT BBICTYIUIEHUS C y4ETOM 3aJad NpPE3eHTALUU U
0COOCHHOCTEH ay/IMTOPUU U B COOTBETCTBUU C HUM COCTaBJISTh YCTHBIE U MHUCHMEHHBIE
TEKCThI C UCIIOJIb30BAHUEM HJUTFOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHasl 1eATeJILHOCTD (COTPYIHUYECTBO):



MOHMMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W MHAMBHUAYAIbHON pabOTHI
IpU PEIIeHUU KOHKPETHOH MpoOJeMbl, B TOM YUCJE MPHU CO3JAHUU HHPOPMAIIOHHOTO
MPOIYKTa;

OpUHUMATh 1eJh COBMECTHOM WH(MOPMAIMOHHOW JIEATEILHOCTH TI0  cOopy,
o0Opabotke, nepenaue, Gopmanuzanuu HHOOPMAIUHU, KOJJIEKTUBHO CTPOUTH JIEUCTBUSI 110
e€ TOCTHXKEHHIO: PACIIPENENISTh POJIH, JOrOBApPUBATHCS, 0OCYKIAaTh MPOLECC U PE3yIbTaT
COBMECTHOI pabOTBHI;

BBINIOJIHATh CBOIO 4YacTh paboThl ¢ wuHpopManuer wuinu HHGOPMAIMOHHBIM
MPOAYKTOM, JOCTHTasi Ka4eCTBEHHOIO pE3yjibTaTa MO CBOEMY HAMNPABICHUIO U
KOOPAUHUPYSI CBOU ACHCTBUS C IPYTUMHU YWIEHAMHA KOMaH/IbI;

OLICHMBAaTh KaueCTBO CBOETO BKJIaJa B OOUIMA HH(POPMAIIMOHHBIM MPOAYKT IIO
KPUTEPHUSAM, CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHUS;

CpaBHUBATh PE3YyJIbTaThl C UCXOJHOM 3a7avyeil U BKJIAJ KaXKJIOro WieHa KOMaHIbl B
JOCTUKEHHUE Pe3yIbTaTOB, Pa3AeATh c(hepy OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTD K
MPEIOCTABIECHUIO OTYETA MEPE]T TPYIIION.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

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

OPUEHTUPOBATHCS B PA3IMUHBIX MOAX0JaX K MPUHSATHIO pelleHui (MHIUBUIYabHOE
MPUHATHE PEILICHUM, IPUHITUE PEIICHUH B TPYIIIE);

CaMOCTOATENILHO COCTABJIAThH aJTOPUTM pEIIeHUs 3a7aud (UM €ro 4acTh), BEIOUPATh
crnoco0 peuieHus: y4yeOHOM 3ajaud ¢ YYETOM HUMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IJlaracMble BapUaHThI PEIICHUN;

COCTaBJISATh IJIAH JEUCTBUM (IJIaH peaIu3alii HAMEUYEHHOTO aJrOpUTMa PELICHUs ),
KOPPEKTUPOBATHh MPEAJIOKEHHBIM aITOPUTM C Y4YETOM TOJIYYSHHS HOBBIX 3HAHUU 00
U3y4aeMOM OOBEKTE;

JieJaTh BBIOOP B YCIOBUSIX IPOTUBOPEUMBOM MH(OpMaLMK U OpaTh OTBETCTBEHHOCTD
3a pEIICHHE.

CaMOKOHTPOJIb (pediexcus):

BJIIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIINU U PEDIICKCUU;

JlaBaTh OLICHKY CUTYallUM U MpejiaraTh MjiaH €€ N3MEHCHHUS;

YYUTBHIBATh KOHTEKCT U MPEIBUJETh TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH MpPHU
peleHnn yuyeOHoM 3a/1auu, aJarTHPOBaTh PElIeHUe K MEHSIOUTUMCS OOCTOSATEIbCTBAM;

OOBSCHATHh MPUYUHBI TOCTHXKEHUS (HEJOCTIKEHUS) PE3yIbTaTOB MH(GOPMAIIMOHHON
NeSATEITLHOCTH, J1aBaTh OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOJUTh MO3UTHUBHOE B
MPOU30LIEAIIEN CUTyallUN;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCT HAa OCHOBE HOBBIX OOCTOSATENLCTB,
W3MEHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSIM.

IMOUNOHAIbHBIN UHTEJJIEKT:

CTaBUTh CeOs Ha MECTO JPYroro 4YesjoBeKa, MOHWMAThb MOTHBbI U HaMEpEeHUs

JPYroro.



IlpunsaTHe ceds U APyrux:
OCO3HAaBaTh HEBO3MOXKHOCTh KOHTPOJUPOBATh BCE BOKPYr MaXKe€ B YCIOBHUAX
OTKPBITOTO JAOCTYIIA K JIFOOBIM 00bEMaM HH(pOpMaIIHH.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuyeHust B 7 Kjacce y oOydaromierocsi OyayT cOopMUpPOBaHBI CIEAYIOIINE
YMEHUS:

MOSICHATh HA TPUMEPAX CMBICT TOHATHN «WH(pOpMaIuss», «uHGOPMAIIMOHHBIN
mpoiecc», «oOpaboTka uHOpManuu», «XpaHeHUe HHPOpMaLUU», «Ieperaya
uHpopMaImny;

KOAMpPOBaTh W JIEKOJUPOBAaThH  COOOUIEHMsS IO  3aJaHHBIM  IIpaBHJIaM,
JEMOHCTPUPOBATh TMOHMMAHHE OCHOBHBIX MPUHLMIIOB KOJUPOBAHMS HHPOpMalUu
pa3IMYHON NMPUPOJIbI (TEKCTOBOM, IpapruecKoid, ayano);

CpaBHUBATh JUIMHBI COOOINECHMI, 3aMUCAaHHBIX B Pa3jMYHBIX  an(aBUTax,
OIEpUpPOBATh €IUHUIIAMH U3MEPEHHsS] MH(POPMALMOHHOTO 00bEMA M CKOPOCTH INEperadyu
JTAHHBIX;

OLICHMBAaTh U CPABHUBATH pa3MeEpbl TEKCTOBBIX, rpa)MUECKUX, 3BYKOBBIX (PaiijioB U
BUJI€0(DailNoB;

MPUBOJUTH MPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHU U TIepenauu uH(opmaluu,
CpPaBHMBATh UX KOJUYECTBEHHBIE XapAKTEPUCTUKH;

BBIJICJISITH OCHOBHBIE JTalbl B HCTOPUM M TOHUMATh TEHACHLMH Pa3BUTHUS
KOMITBIOTEPOB U MTPOTPAMMHOT0 00ECTICUEHUS;

[oJlyyaTh M HCIOJIb30BaTh HMH(POPMALMIO O XapaKTEPUCTUKAaX MEePCOHAIBHOTO
KOMIIBIOTEPA M €ro OCHOBHBIX JJIeMEHTax (Ipoueccop, oOneparuBHAas NaMsATh,
JIOJITOBPEMEHHAs aMsiTh, yCTPOICTBA BBOJa-BbIBOIA);

COOTHOCUTh XapaKTEPUCTUKH KOMIBIOTEpAa C 3aJadyaMH, pEIIaeMbIMH C €ro
MOMOILIBIO;

OPUEHTHUPOBATHCS B HEPAPXUUYECKON CTPYKType (alioBON CHUCTEMBI (3aIUCHIBATH
noyiHOe uMs (aiina (karajora), myTh K (airy (Katajory) 1mo MMEKMEMYCsl OMHCAHUIO
(baioBO CTPYKTYpPhl HEKOTOPOTO MH(GOPMALIMOHHOT'O HOCUTEIA);

pabotaTth ¢ (aloBON CUCTEMOW MEPCOHATBHOTO KOMIBIOTEPA C HCIOJIb30BAaHUEM
rpadguueckoro uHTepdeirica, a HMEHHO: CO37aBaTh, KOMUPOBATh, IIE€PEMEIATh,
NEePEUMEHOBBIBATh, YIQISITh W apXUBUPOBATh (ailibl W KaTaJOTH, WCIOIh30BATh
AHTUBHUPYCHYIO IPOrpamMMy;

NPEACTaBIATh PE3YyJbTaThl CBOEH JEATENBHOCTH B BHUJE CTPYKTYpUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEAUNHBIX TPE3CHTALIUMT;

uckate uHpopMmanuio B MHTepHere (B TOM uHMCie, MO KIIOUEBBIM CIIOBaM, IIO
U300paKEHHUI0), KPUTUYECKH OTHOCHUTBHCS K HaWJIeHHONW WH(GOpMAaLKU, OCO3HaBas
OMMACHOCTH JUISl JJUYHOCTH U OOIECTBAa PacHpOCTPaHEHHUs BPEIOHOCHOW MH(pOpManuu, B
TOM YHCJIE€ IKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCOB BEO-PECYPCOB;

UCITI0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;



cobmonare TpeboBaHMS O€30MACHON  SKCIUTyaTalldd TEXHUYECKHX CpEICTB
WHQOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH, COONIOATh CETEBOW OTHKET,
0a30BbIe HOPMBI WH(POPMAIMOHHON STHKH M TpaBa MpH padoTe C MPUIOKEHUSIMH Ha
MOOBIX ycTpoiicTBax M B MHTepHeTe, BHIOMpaTh OE30IMACHBIC CTPATErWU IOBEICHUS B
cerTu;

OPUMEHSATh ~ METOABl  NPO(UIAKTHKM  HETaTUBHOIO  BIIMSHUSL  CPEJNICTB
MH(QOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3I0POBBE MMOJIb30BATEIIS.

K xonmy obyueHust B 8 kjacce y oOydaromierocss OyayT copMUPOBAHBI CIIEAYIOIIHE
YMEHHSL:

NOSICHATh Ha MpUMEpax pas3lidyusi MEXKIY TMO3UIMOHHBIMA W HEMO3UIIMOHHBIMU
CHUCTEMaMU CUUCIICHUS;

3alUChIBaTh U CpaBHUBATH Lenble yncia or 0 1o 1024 B pa3nuyuHbIX MO3UIIMOHHBIX
cUCTEMax cuuciieHus (C OCHOBaHMSAMU 2, 8, 16), BBIIONHATH apu(PMETHUECKUE ONepalun
HaJl HUMU;

pacKpbIBaTh CMBICI TMOHSTUM  «BBICKA3bIBAHHME», <JIOTMYECKAas  OMeparus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATH JIOTUYECKUE BRIPAYKEHUS C UCTIOIb30BaHUEM JIN3BbIOHKIINU, KOHBIOHKITUN
U OTpPULIAHMS, OMNPEACNSATh MCTUHHOCTH JIOTMYECKUX BBIPAKEHUN, €CJIU W3BECTHBI
3HAYEHUS! UICTUHHOCTH BXOJSAIIMX B HEr0 MEPEMEHHBIX, CTPOUTH TAOIUIIBI UCTUHHOCTH
TSl IOTUYECKUX BBIPAKCHUIA;

PACKpbIBaTh CMBICI OHATUN «UCIOJHUTENBY, «AITOPUTM», IIPOrpaMMay, TOHUMAs
Pa3HUILy MEXY YIIOTPEOJICHUEM ITUX TEPMUHOB B OOBIZICHHOW peud U B UH(HOPMATHUKE;

OMUCHIBATh AJITOPUTM PEIICHUS 3aJauyd Pa3IM4YHBIMH CIIOCO0AMU, B TOM 4YHUCIE B
BHUJIE OJIOK-CXEMBI;

COCTaBIISATh, BBIMIOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C
WCIIOJIb30BaHUEM BETBJICHUN W LMKJIOB I yIPAaBJICHUS HWCIOJHUTEISMH, TAKUMU KaK
Po6oT, Uepenaika, UepTEXHUK;

WCIIOJB30BaTh KOHCTAHThl W TIEPEMEHHBIC PA3JIMYHBIX TUIMOB (YHCIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX), @ TaKXe COJEp)KAIUEe HUX BBIPAKEHUS, HCIOIb30BaTh
omnepaTop MpUCBauBaAHMUS;

WCIIOJIB30BaTh TPU pa3pabOTKe MporpaMM JIOTMYECKUE 3HAYEHUs, OINepalud u
BBIpAKEHUS C HUMU;

aHAJM3UPOBATh TMPEJIOKCHHBIC QJITOPUTMBbI, B TOM YHCJIE OMNPEACNiTh, KaKue
pE3yIbTAaThl BO3MOXHBI IPU 3aJaHHOM MHOKECTBE UCXOIHBIX 3HAYEHUI;

CO3/1aBaTh W OTJIAXKUBATh MPOrpaMMbl HA OAHOM U3 SI3BIKOB IPOrpaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, llIkonbHBIM ANropuTMUYecKui SI3bIK), peaanu3yrolme
HECJIOKHBIE aJIrOpPUTMbl OOPaOOTKM YHUCIOBBIX JAHHBIX C MCIOJIB30BAHUEM IIUKIOB U
BETBJICHUM, B TOM UYHCII€ PEANM3YIONIUE MPOBEPKY JIEIMMOCTH OJHOTO LIEJIOT0 YKClia Ha
JPyroe, MPOBEPKY HATYPAIBHOTO YHCIIa HAa TIPOCTOTY, BBIJEICHUS (P U3 HATYPAITBHOTO
qyucha.



K konmy obyueHust B 9 kjacce y oOydaromierocs OyayT copMUPOBAHBI CIEAYIOIIHE
YMEHHSL:

pa3OuBaTh 3a7aud Ha TMOA3aJa4yM, COCTaBJSATh, BBHINOJHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIE aJITOPUTMBI C HCIOJB30BAaHUEM BETBJICHUHM, IUKIOB U
BCIIOMOTATENbHBIX aJITOPUTMOB JIJIsl YNPABICHUS HWCIOJIHUTENSIMH, TakKUMH Kak Polor,
Yepenamika, YepTEKHUK;

COCTaBIISAITh U OTJIQXHUBATh MPOrPaAMMBbI, PEATU3YIOUIME THUIIOBBIE aJTOPUTMBbI
00pabOTKM YHCIIOBBIX IOCIIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX MAacCCHUBOB
(MOMCK MaKCHMMyMOB, MUHUMYMOB, CYMMBbI WJIA KOJUYECTBA DJIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMH) Ha OJTHOM U3 S3bIKOB mporpammupoBanus (Python, C++, I1ackans, Java, C#,
[IkoIbHBIA ANTOPUTMHYECKUI S3BIK);

pPacKpbIBaTh CMBICH TMOHSATUH «MOJAENBY, «MOJCIUPOBAHUE», ONPEICNATh BHUIBI
MojieNiel, OIICHUBATh aJ€KBAaTHOCTh MOJIETH MOJEIUPYEMOMY OOBEKTY U LEJsM
MOJEIUPOBAHUS;

UCIIOJB30BaTh Tpadbpl W JE€peBbA JJISI MOJCIUPOBAHUS CHUCTEM CETEBOM W
UEepapXUYeCKON CTPYKTYpPbl, HAXOAUTh KpaTyaillnii myTh B rpade;

BBIOMPATH CIIOCOO MPEICTABICHUS JAHHBIX B COOTBETCTBHUH C MIOCTABIICHHOM 3a/1aueit
(Tabmuiel, cxeMmbl, Trpaduky, AWarpaMMbl) C HCIOJIB30BAHHUEM COOTBETCTBYIOIIMX
IPOTrPAMMHBIX CPEICTB 00PAOOTKU JAHHBIX;

WCIIOJIB30BaTh JJIEKTPOHHBIE TaOIUIBI 111 00pabOTKM, aHAIM3a U BU3YaJW3allUU
YUCJIOBBIX JIAHHBIX, B TOM YKCJIE€ C BBIACICHUEM JIMana3oHa TaOIuIbl U yIOPSI0YMBAHUEM
(COPTHPOBKOI) €r0 AJIIEMEHTOB;

co37aBaTh W MPUMEHATH B JJIEKTPOHHBIX TaOiuIax QopMysbl JUisl pacué€ToB C
WCIIOJIb30BaHUEM BCTPOCHHBIX apudMeTrhueckux (yHKIUN (CyMMHpPOBAHHE U MOJCYET
3HAQYCHUM, OTBEUAIOIIMX 3aJaHHOMY YCJIOBHIO, CpelHee apu(MEeTHYECKOoe, TOUCK
MaKCHMaJbHOTO ¥ MUHMMAJIbHOTO 3HA4YCHHS), a0COMIOTHOM, OTHOCUTEIIBHOM, CMEIIaHHOM
aapecanuu;

WCITIOJIB30BATh AJICKTPOHHBIE TAOJMIIBI JUISI YUCICHHOTO MOJCIUPOBAHUS B MPOCTHIX
3a71a4ax U3 pa3HbIX MPEIMETHBIX 00JIacTel;

HCIIOJIb30BaTh COBPEMEHHBIC HHTEPHET-CEPBUCHI (B TOM UYHCIIE KOMMYHUKAIIMOHHBIC
CEepPBUCHI, O0JauHbIe XpaHWUJUINA JAHHBIX, OHJAWH-IPOrpamMMbl  (TEKCTOBBIE U
rpaguyecKkue PpemaKkTophbl, Cpenbl pa3pabOTKM)) B y4eOHOW ¥  TMOBCEIHEBHOU
JEATEIIbHOCTH;

MPUBOJUTH TPUMEPHl HCMOJb30BaHUSI T€OMH(DOPMAIIMOHHBIX CEPBUCOB, CEPBHCOB
rOCyJIapCTBEHHBIX YCIyr, oOpa3oBaTeIbHBIX CcepBUCOB MHTepHeTa B y4eOHOU U
MMOBCEIHEBHOM JCATCIBHOCTH;

WCIIOJB30BaTh PA3JIMYHbIE CPEJCTBA 3AIIUTHl OT BPEIOHOCHOTO MPOrPAMMHOIO
oOecrieueHuns, 3alllMIIATh MEPCOHAIBHYI0 HMH(POPMALMIO OT HECAHKIMOHHUPOBAHHOTO
JIOCTyNla U €ro IMOCJEICTBUM (pa3rialieHusi, MOJMEHbI, yTpaThl AaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJOTHYECKUX U COLMATBHO-TICUXOJIOTMYECKUX ACHEKTOB HCIOJIb30BAHUS
cetu HMHTEepHET (ceTeBasi aHOHUMHOCTH, ITU(MPOBOMN CJed, ayTEHTUYHOCTh CyOBEKTOB U
PECYPCOB, OMACHOCTh BPEAOHOCHOTO KO/I);



pacmo3HaBaTh TOMBITKH W TMPEAYNPEkKIaTh BOBIICUECHUE CEOS U OKPYKAOMMX B
JNECTPYKTHBHBIE W KPUMHHAJIBbHBIE (OPMBI CETEBOW AaKTUBHOCTH (B TOM YHCIIC
KHOepOyJUTUHT, (DUIIIUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne o/ P Kontpoabnbie | IlpakTHueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
Paznen 1. llndposasi rpaMoTHOCTH
11 KoMmnbrorep — yHuBEpcanbHOE yCTPOKUCTBO 5 bubmmoreka [JOK
’ 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646¢
bubmuoreka [{OK
1.2 IT 4
POTPAMMBL i1 IMHHBIC https://m.edsoo.ru/741646e
1.3 KomnbrotepHsie cetu 2 bubmorexa LIOK
https://m.edsoo.ru/7f41646e
Htoro no pazneny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 WNudopmanus u uHGopMaiioHHbIe ) bubmmnoreka HOK
’ MPOLIECCHI https://m.edsoo.ru/7f41646e
bubnmorexa LIOK
2.2 I1 9
PEACTABICHHE HH(pOPMALLHH https://m.edsoo.ru/741646e
Hroro no pazneny 11
Paznen 3. UndpopmanmoHHbIe TEXHOJIOTHH
bubnunorexa LIOK
3.1 TekcToBbIE TOKYME 6 1
KOTOBRIC ACKyMEHIR https://m.edsoo.ru/7f41646e
b K
3.2 KomnbsrotepHas rpadpuka 4 noamorexa 1O

https://m.edsoo.ru/7f41646¢
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bu6nmmoreka [IOK

3.3 MynsTUMeAUIHBIE TTPE3CHTAUN 3 hitps://m.cdsoo.ru/7f4 1646
Hroro no pazgeny 13
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

8 KUIACC

KouunvecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne ni/mm P Kourposbubie  IIpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
1.1 6 1
(CHCTEMB! CHHCICHIS https://m.edsoo.ru/7f418516
1.2 DJIeMEHTBI MaTEMATUYECKOMN JIOTUKU 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
)1 Hcnonnaurenu u anropuTMsl. 10 1 bubnnorexa [HOK
' AnropuTMHUYECKHE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
22 #13bIK POTPAMMUPOBAHH 9 https://m.edsoo.ru/7f418516
bu6nmoreka [JOK
23 A 2
HaJIIS allroprTMOB https://m.edsoo.ru/7f418516
Hroro no pazneny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/n Kontposbnbie | TlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. [lu¢gpoBasi rpaMoTHOCTH
11 I'mobGanbHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
’ 0€3011aCHOT0 ITIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
Pabota B ua(opmanmoHHOM
bu6mmorexa [IOK
1.2 MPOCTPAHCTBE 3 1
https://m.edsoo.ru/7f41a7d0
Bxonnas konTponbHas pabota
Wroro no pazneny 6
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6nmoreka [JOK
2.1 MonennpoBaHue Kak METO]l IO3Ha 8 1
JICTHPOBANME KAK METOA TOSHAHMA https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 8
Pa3nes 3. Anroput™Mbl M NpOrpaMMHIpoOBaHue
31 Pa3paboTka aaroputMoB U porpamm. 6 | bubnuoreka [IOK
' [IpomexyTouHas KOHTpOJIbHAsI paboTa https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
3.2 VYnpasnenue 2
HpaBJIeHH https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Paznen 4. UnopmanmoHHbie TEXHOJIOTUH
4.1 DNEeKTPOHHBIE TaOTUITBI 10 bubnuotexa [JOK



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

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

WNudopmanroHHbIe TEXHOJIOTHH B

4.2 coBpeMeHHOM obmecTBe. MTorosas 1 ngj;;fg;gﬁ}; £41a7d0
KOHTpOJIbHas paboTa
Uroro no pazgeny 11
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie | IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Kommbrorep — yHuBepcanbHOE
BBIYHCIIUTEIILHOE YCTPOICTBO,
1 aboTaroliee 1o nporpamme 1 bubmmorexa [OK
P o POTp ' https://m.edsoo.ru/8al1521d2
TexHuka 0€30MaCHOCTH U MpaBuia
paboThl Ha KOMIIBIOTEPE
) HcTopus u coBpeMeHHbIE | bubnnoreka [JOK
TEHACHIUN Pa3BUTHSI KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[IporpammHuoe obecrieueHue
3 koMmrbroTepa. [IpaBoBas oxpaHa 1 bubmmorexa [TOK
pa- 1p P https://m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
4 ®daiinel 1 mankd. OCHOBHBIC | bu6mmoreka [IOK
orepanuu ¢ (aisamMu 1 narnkamu https://m.edsoo.ru/8al52a74
ApxuBanusi JaHHBIX.
5 Hcnonp3oBanue nporpamMm 1 bubmorexa HOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOpPOB
6 KomnbprotepHble BUpYCHI U ) bubnnoreka [JOK
aHTUBUPYCHBIE IPOTPaMMBI https://m.edsoo.ru/8al52f74
7 Komnerorepnsie cetu. [lonck ) bubnnoreka [JOK
uHpopmanuu B cetd MHTepHEeT https://m.edsoo.ru/8a153244
g CepBHCHI HHTEPHET-KOMMYHUKAIIHIA. | bubnmuotexa [JOK
CereBoii atuket. CTpareruu https://m.edsoo.ru/8a153460



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

0€e30I1acHOTI0 IIOBCIACHUA B

rpauYeCcKux TaHHBIX JJIS
pacTpoBOTo H300paKEHUS

Nurepuere
bu6mmoreka [IOK
9 WNupopma aHHbIE
HOopMALKA 1 AaHHEI https://m.edso0o.ru/8a161966
bubmuorexa [JOK
10 n
HOPMAIIHOHHEIE TPOLCCCH! https://m.edsoo.ru/8al6le2a
Pa3nooOpasue sS36IKOB U asipaBUTOB.
11 EcrecTBenHbIe 1 opMaIbHBIC bubmorexa HOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOMYHBIN ajipaBUT.
12 125[[ €00 a3OBaI;11)/Ie moboro andasuTa bubmmorexa [JOK
peobp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
IIpencraBnenue JaHHBIX B
bu6mmorexa [IOK
13 KOMITIBIOTEPE KaK TEKCTOB B
https://m.edsoo.ru/8a162316
JBOMYHOM aJihaBUTE
14 Enunuier usmepenust nuadopmanuu bu6mmoreka [IOK
M CKOPOCTH ITepegadn JaHHBIX https://m.edsoo.ru/8a16249c¢
KonnpoBanune TekCTOB.
15 PaBHOMEpHBIE 1 HEpABHOMEpHBIE bubmmorexa [OK
p p p https://m.edsoo.ru/8al1 62510
KOJIbI
16 JlexonupoBaH#e COOOIICHUN.
HNudopmannoHHbIi 00bEM TEKCTa
17 Hudposoe mpencrasieHme bubnmuotexa [JOK
HEIIPEPBIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
Konuposanue ngera. Ouenka
18 UH(POPMALIMOHHOTO 00BEMa bubnuoreka [IOK

https://m.edsoo.ru/8al1629¢ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

bu6mmoreka [IOK

19 K e
OAUPOBAITHE IBYKA https://m.edsoo.ru/8al62b72
PesepBHbIil ypok «KoHTposibHas
20 a6orf)ra no TZﬁe "Ipe C’faBJIeHI/Ie bubmmorexa [IOK
P ne pel https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
TekcToBbIE JOKYMEHTBI, UX BBOJ U
21 €JIaKTH OBaHI/I}; B TEKCTOBOM bubmmorexa [IOK
pedt P https://m.edsoo.ru/8al62e7e
nporeccope
” dopmaTHPOBAHUE TEKCTOBBIX bubnuorexa [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [TapameTpsl cTpanuibl. COUCKH U bubnuorexa [JOK
TaOIUIIBL https://m.edsoo.ru/8al632d4
24 BcraBka HETEKCTOBBIX 0OBEKTOB B bubnuorexa [JOK
TEKCTOBBIE IOKYMEHTHI https://m.edsoo.ru/8a1632d4
HuTennekTyanbHble BO3MOXHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O06o011eHre U cucTeMaTHu3alus
26 3HaHui o Teme « TekcToBbie bubmmorexa [TOK
https://m.edsoo.ru/8a1635c2
JIOKYMEHTBD)
7 I'padmueckuit penakrop. Pactpossie bubnuoreka [IOK
pUCyHKH https://m.edsoo.ru/8a163874
)3 Orneparuy peTaKTHPOBAHUS bubnmuotexa [JOK
rpaduueckux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bu6mmorexa [IOK
29 Bekropnas rpaduka
P pad https://m.edsoo.ru/8a163b30
30 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK

3HaHui o Teme «KoMmnbroTepHas

https://m.edsoo.ru/8al16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpadukay». [Ipopepounas padora /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHbIil ypok. O6001IeHNE 1

31 cHCTeMaTH3alys 3HaHM / | bubmuorexa [JOK
Bceepocculickas npoBepoyHast https://m.edsoo.ru/8a164828
pabora

10 IToaroroBka MyJIbTUMEIUIHBIX | bubnnoreka [JOK
MpEe3eHTaAlNI https://m.edsoo.ru/8al642c4
JlobGaBneHue Ha crmaiig

33 ayJIMOBU3YyaJIbHBIX JAHHBIX 1 bubmorexa HOK

YAHOBIEY A : https:/m.edsoo.ru/8a164472
AHUMAIIH U TUTICPCCHIUIOK
O06o001IeHre U CUCTEMaTH3aIs

. . bubnuorexa [JOK
34 3HaHu# N0 TeMe «MylbTUMenniiHbIE 1
https://m.edsoo.ru/8a164652
MIPE3CHTALINI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | I[IpakTuueckue
n/n Bcero u3ydyeHusi = odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 Heno3unronHbie 1 MO3UITMOHHBIC | bubmuoreka [JOK
CUCTEMBI CUHCIICHUS https://m.edsoo.ru/8al1649¢0
2 PazBepnyTas dopma 3anucu yucia 1 bubmorexa HOK
pHy p https://m.edsoo.ru/8al64ba2
JIBoW4Has cucTeMa CUMCIICHUS.
3 Apudmernueckue oneparyu B 1 bubmmorexa LHOK
p . pall https://m.edsoo.ru/8a164d96
JIIBOMYHOM CHCTEME CUHUCICHUSI
bu6mmorexa [IOK
4 BoceMepuruHas cuctemMa CUuCIIeHUs 1
https://m.edso0.ru/8a165296
5 [llecTHanuarepuyHas cuctema | bu6mmoreka [JOK
CUHCJICHUS https://m.edsoo.ru/8a16549¢
O0o001IeHNEe U CHCTEMATH3ALIHS
6 3HaHui 1Mo teMe «CUcTeMBbI 1 bubmorexa LOK
https://m.edsoo.ru/8al6564¢
CUHCICHUSI
bu6mmoreka [IOK
7 Jlornueckue BBICKA3bIBAHUS 1
https://m.edsoo.ru/8al657fa
g Jlornueckue onepanuu «u», «UIW», ) bubnnorexka [JOK
«HEe» https://m.edsoo.ru/8al165b56
9 Onpenenenre CTUHHOCTH ) bubnnoreka [JOK
COCTaBHOI'O BbICKA3bIBAHUS https://m.edso0.ru/8a165¢cf0
10 TabauIBl HCTUHHOCTH 1
11 Jloruueckue 3J1€MEeHTHI 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/8al65¢94

KonrponsHas pabora o Teme

12 «DIJIeMEHThl MaTEMaTHUECKON bubmmorexa LIOK
https://m.edsoo.ru/8al78c38

JIOTUKW»

13 [Tonstue anropurma. Mcnonnurenu bubmumoreka [IOK
aJIrOpUTMOB https://m.edsoo.ru/8al17949¢

14 Cgoiicta anroputma. Crioco0Obl bubnmoreka [JOK
3alliCHU allfOpUTMa https://m.edsoo.ru/8a179606

15 AnropurMuyeckas KOHCTPYKIUS
«cnenoBanuey. JINHEUHBIN aropuT™
AnropurMuyeckas KOHCTPYKIUS

16 «BETBJICHUEY: TIOJIHASI U HENOJIHAS
hopmbI

17 ANropuTMUYECKast KOHCTPYKIIMS bubnuorexa [JOK
«IIOBTOPEHUE https://m.edsoo.ru/8al17998a

18 dopManbHOE UCTIOJIHEHUE bubnnorexka [JOK
ajaropuT™Ma https://m.edsoo.ru/8al79aac
Pazpa0boTka HECIIOKHBIX aJTOPUTMOB

19 C UCIIOJB30BAHUEM ITUKIIOB JIJIs bubmuorexa [JOK
ynpasiieHus: GopMaabHbIMU https://m.edsoo.ru/8al79%elc
HCHIOJIHUTENISIMU
Pa3paboTka HECIOXKHBIX aAJITOPUTMOB

20 C MCTIOJIb30BAaHUEM ITUKIIOB U bubnmuotexa [JOK
BETBJICHU JIJIs1 yIIPABIICHUS https://m.edsoo.ru/8al79%¢1c
(dbopMaIbHBIMU UCTIOTHUTENISAMU

21 BrinonHenue aropuTMoB bubmmorexa LOK

https://m.edsoo.ru/8al7a06a
22 O06o001meHre 1 CHCTEMaTH3aIIHs bu6mmoreka [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHUH 110 TeMe «VICroIHuTEn "
AITOPUTMBL. AJITOPUTMUYECKHE
KOHCTPYKIIUM»

https://m.edsoo.ru/8al7al8c

S3bik iporpammupoBanus. Cucrema

23 [IPOrpaMMHUPOBAHUS
24 [Tepemennsie. Oneparop
MIPUCBANBAHUS
’5 [IporpaMMupoBaHue TUHEHHBIX
QJIITOPUTMOB
26 Pa3pabotka nmporpamm, coiepkaniux
OTepaTop BETBICHUS
27 JuanoroBas oTjiaziKa NporpamMmm
28 Huxn ¢ ycinoBuem
. bubnuorexa [JOK
29 Hurent ¢ nepemetHoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
30 O6paboTka CHUMBOJIBHBIX JAHHBIX https://m.edsoo.ru/8al Tadée
O060061eHre U cucTeMaTH3alus
3HAHUM MO TeMe «S3bIK
bu6mmoreka [IOK
31 nporpammupoBanus» lIposepounas
. https://m.edsoo.ru/8al7ae8e
pabora / Becepoccutiickas
MpoBepoyHas pabora
PesepBHrIit ypok. O6001IeHre 1
0 cUucTeMaTu3alus 3HaHUM U YMEHUN bubnuotexa [JOK
o Kypcy unpopmaruku 8§ knacca / https://m.edsoo.ru/8al7b456
Bceepoccuiickas npoBepouHas paboTta
13 Amnanu3z anroputmoB. OnpezeneHue bubnmnoreka [JOK

BO3MOJKHBIX PE3YyJIbTAaTOB PaOOTHI

https://m.edsoo.ru/8al7afa6



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

aJIropuTMma 1pH 3aiIaHHOM
MHOKECTBE BXOAHBIX JaHHBIX

Ananu3 anroputmoB. OnpenerneHue
34 BO3MOKHBIX BXOJHBIX JTaHHBIX,
MIPUBOIAIINX K TAHHOMY Pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
[1]
':;'n Tema ypoka Beero Kontpoabubie | IlpakTHnueckue i[:;:eﬂl/lﬂ :)Ig:ai(:;:fenbﬂme
padoThI padoThI pecypenI

1 I'mo6anwsHas cerb UHTEpHET. IP- 1 bubnmoreka [JOK
azpeca y310B. bosnblive nanssie https://m.edsoo.ru/8al7b578

bu6mmoreka [IOK

2 NudopmarnmonHas 6€301MacHOCTb 1 https://m.odsoo.r/8al 7o690
VYyer nousATHs 00 HHPOPMALMOHHOM

3 0€30MacHOCTH IIPU CO3/IaHUU 1 bubnnoreka [JOK
KOMIUIEKCHBIX WH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTpAHHUI]

4 Buapl 1esTeIbHOCTH B CETH 1 bu6mmorexa [IOK
Hurepner https://m.edsoo.ru/8al7b8e8
OO0nayHbIe TEXHOJIOTHH.

5 Hcnons3oBanue oHnaitH-oduca amis 1 bubmmorera [TOK

https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O06o0011eHre U cucTeMaTH3alus
3HaHUH 10 TeMaM «[ JTobanbHas ceTh

6 WuTepHeT u cTpareruu 6€30macHoOro 1 1 bubnuoreka [IOK
MOBEJIEHNS B Hel», «PaboTa B https://m.edsoo.ru/8al17bb36
MH(OPMALIMOHHOM IPOCTPAHCTBEY.

Bxonnas koHTposbHas paboTa

7 Mogenu u MoJeTMpOBaHNE. | bubnmnoreka [JOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06

8 Tabmuunbie MoeTn 1 bubnmuotexa [JOK



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

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

Pa3zpaboTtka ogHOTAOMMYHON 6a3bI

MacCCHUBOB

9 naHHbIX. CocTaBIeHHE 3alPOCOB K
0ase TaHHBIX
I'pad. Becoras marpuinia rpada.
JnvHa myTU MEXy BepIIMHAMHU
10 rpada. Berancnenue koaudyecTra
MyTel B HAITPaBJICHHOM
alMKJINYecKoM rpade
1 Hepero. [Tepebop BapraHTOB ¢
MTOMOIIIBIO JIepeBa
12 MaremaTrueckoe MOAECIMPOBAHUE bubmorexa LIOK
https://m.edsoo.ru/8al7¢392
13 DTanbl KOMIIBIOTEPHOTO bubnuorexa [JOK
MOJECIUPOBAHUSA https://m.edsoo.ru/8al7c4aa
O00011eHNEe U CUCTEMATU3ALIS
14 3Hanuii. KonTponbHas paboTa no bubnuoteka [JOK
TeMme «MoJIeTMpoBaHUE KaK METON https://m.edsoo.ru/8al7¢9c8
TTO3HAHUS)
Pa30uenue 3amaun Ha Mo/13a/1a4u.
CocraBiieHHEe anrOpuTMOB U
15 MIpOrpamM C UCHOJb30BaHUEM bubmorexa HOK
. https://m.edsoo.ru/8al7cb12
BETBJICHUM, [IUKIIOB U
BCIIOMOTATEIbHBIX AJITOPUTMOB
16 OnHOMepHBIE MacCHUBBI buommorexa [OK
https://m.edsoo.ru/8al7cc3e
17 Tumnossle anroputMel 00pabOTKU bubnnorexa [JOK

https://m.edsoo.ru/8al7¢d60



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

18

CoptupoBka mMaccuBa

bu6mmoreka [IOK
19 O06paboTka MOTOKa JaHHBIX
P A https://m.edsoo.ru/8al7d01c
O060011eHNEe U CUCTeMAaTH3aIH
20 3Hanuii. KonTposibHas paboTa mo bubnmoreka [JOK
teme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7d1ca
IporpaMm»»
71 Yupasnenue. Curaan. OOparHas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/8al7d4d6
22 PoGoTu3npoBaHHBIC CHCTEMBI bubmorexa HOK
https://m.edsoo.ru/8al7d602
DNEKTPOHHBIC Ta0IHIIBI. TUTIBI
23 AHHBIX B AYEHUKAX JIEKTPOHHOMU bubmmorexa [IOK
A P https://m.edsoo.ru/8al17d710
TaOJIUIIBI
24 PenaxtupoBanue u bubnnorexa [HOK
dbopMaTupoBaHue TaOIHII https://m.edsoo.ru/8al7d832
BceTpoennbie GhyHKIMM U1 TOUCKA
25 MaKf})I/IM Ma I\TIZHI/I;II Maﬂ CYMMBI U bubmorexa HOK
yMa, yMa, ¢y https://m.edsoo.ru/8al17d990
CpenHero apupMeTuyecKoro
2% CoprupoBka 1 puiabTpanus JaHHBIX bubnnorexka [JOK
B BBIJCJICHHOM Jialia3oHe https://m.edsoo.ru/8al17db70
27 [TocTtpoenue auarpamm u rpaguKoB bubnnoreka [JOK
B DJICKTPOHHBIX Ta0IHIIAX https://m.edsoo.ru/8al7e08e
73 OTtHOcHTeNbHASA, a0COMIOTHAS U bubnnoreka [JOK
CMEIIaHHas aJpecalus https://m.edsoo.ru/8al7e2b4
79 VYcnoBHBIE BBIYUCICHUS B bubnmnoreka [JOK
AIIEKTPOHHBIX TAONIUIIAX https://m.edsoo.ru/8al7e6ba
30 OO6paboTka OONMBIINX HAOOPOB bubnmoreka [JOK



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

JaHHBIX https://m.edsoo.ru/8al7e87¢c
31 YuciieHHOe MOJICIINPOBAaHUE B | bubnmoreka [JOK
3JICKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al 7eaca
O000111eHNE U CUCTEMATU3 AL
. bubnmoreka [JOK
32 3HAHUU MO TeMe « DIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponp nabOpMaimoHHBIX
o bu6mmoreka [IOK
33 TEXHOJIOTUI B Pa3BUTUU SKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbI, pErHOHA
PesepBHrblil ypok. O000111€HIE U
34 CI/ICTI;)MaTI/BZpI/I?I I/ITOF;I;OG 1 bubmorexa LIOK
Tt https://m.edsoo.ru/8al7eebc
MOBTOPEHUE
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

[TosicHsiTh Ha  mpuUMepax CMBICA — TMOHATHH  «HH(pOpPMALU»,
«uH(MOPMAIMOHHBIH Tpo1eccy, «00padoTka HH(OPMAINY», «XPAaHEHUE

nHpopMaLUny, «Iepenadya nHHoOpMaIum»

1.2

[IpuBOIUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPAaHEHHUs U IIepeaadn

I/IH(bOpMaI_[I/II/I, CpaBHHBATh UX KOJUYCCTBCHHDBIC XapPaKTCPUCTUKHU

1.3

[lonyyate u WCHONB30BaTh MHQPOPMAIMIO O XapaKTEepUCTHUKaxX
MEPCOHATIBHOI0 KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (Iporeccop,
ONepaTHBHAs IaMsTh, JOJITOBPEMEHHAsl NaMATh, YCTPOMCTBA BBOJA-

BBIBO/IA)

1.4

CoOTHOCHUTH XapaKTCPUCTUKHU KOMIIBKOTEPA € 3aa4aMU, pCIaCMbIMHA C

€ro NOMOIIbIO

1.5

OpueHTHPOBATECS B UEPAPXUUECKOH CTpyKType (hailioBoi cHCTEMBI
(3anuceiBaTh MoJgHOE UM (aiina (kaTayora), myTh K ¢ainy (karaiory)
[0 UMEIOIIEMYyCs ONUCAaHHIO (PAWIOBOM CTPYKTYphl HEKOTOpPOTO

MH(OPMALIMOHHOTO HOCHUTETIS)

1.6

PaGorate ¢ (¢ailnoBoil cucTeMOl NEPCOHATBHOTO KOMIIBIOTEpPA C
UCMOJIb30BaHUEM Ipaduueckoro uHTepdeiica: cozaaBarh (KOMUPOBATh,
nepeMenaTb, NepeuMeHOBbIBATh, YIAISITh U apXUBUPOBATh (ailiabl U

KaTaJoTu, UCI0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

1.7

Uckate undopmarnuio B MHTEepHETE (B TOM YHCIE MO KIIOUYEBBIM
ClIOBaM, IO HW300paXEHHIO), KPUTHUYECKA OTHOCUTHCS K HaWICHHON
uH(poOpMalUK, OCO3HABaTh OMACHOCTb JUIsl JIMYHOCTH M 0OIecTBa
pacmpocTpaHeHusi BpEAOHOCHOW WH(OpMamuu, B TOM  YHUCIE

HKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa




1.8

[Tonumarsb cTpyKTypy aapecoB BeO-pecypcoB

1.9

Hcnons3oBaTh COBPECMCHHBIEC CEPBUCHL I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.10

Cobnronate TpeOoBaHMs O€30MACHOM SKCIUTyaTallMd TEXHHUYECKUX
cpenctB HMHGOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
co0JII0IaTh CETEBOM ITUKET, 6a30BbIe HOPMBI HH(POPMAITMOHHON 3TUKU
U TpaBa mpu paboTe ¢ NMPHUIOKEHUSIMU Ha JTIOOBIX yCTpOMCTBaxX M B

WutepHere, BHIOMpaATh Oe30MacHbIe CTPATErny MOBEJICHUS B CETH

HpI/IMeHHTB MCTOABI HpO(l)I/IJ'IaKTI/IKI/I HETaTUBHOI'O BJIMAHHA CPEACTB
HH(bOpMaIII/IOHHBIX U KOMMYHUKAIIXMOHHBIX TEXHOJIOTHIH Ha 300pPOBLE

II0JIB30BaTCJIA

ITo Teme ((TeOpeTI/I‘leCKI/Ie OCHOBBI I/IHq)OpMaTI/IKI/I»

2.1

KOI[I/IpOBaTb H JCKOAWPOBATH COO6HIGHI/I$I II0 3aJlaHHBIM IIpaBUJIaM,
ACMOHCTPUPOBATL INOHUMAHHC OCHOBHBLIX IIPHMHIOUWIIOB KOAWPOBAHHA

nHGOpPMAIMY PA3TMYHON IPUPOIBI (TEKCTOBOH, rpadMuecKoi, ayIro-)

2.2

CpaBHMBaTh JUIMHBI  COOOLIEHMH, 3allMCaHHBIX B  Pa3JIMYHbIX
andaBuTax, ONEpUPOBaTh EAMHUIIAMU H3MEpPEHUs] MHPOPMAIMOHHOTO

00bEMa 1 CKOpPOCTH nepeaavin JaHHbIX
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OHCHI/IBaTB U CpaBHHUBATb pa3sMEpbl TCEKCTOBLIX, rpa(pnqecxnx,

3BYKOBBIX (pailyioB 1 BUI€0(ailioB

IIo Teme ((I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHH»

3.1

[IpencraBnsaTte  pe3ynapTarbl  CBOEH  JEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEIUNHBIX IPE3CHTAUN

8 KVIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1

[To reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

1.1

Ilosicaare Ha npuMepax pasjindud MCKAY TO3UIHUOHHBIMU U

HCIMMO3UIIMOHHBIMH CUCTEMaMU CUUCIICHUA

1.2

3anuchiBaTh U cpaBHUBATH Ienble ynucaa ot 0 mo 1024 B pa3nmyHbIX

MO3UIIMOHHBIX CHUCTEMax cYHucieHus (¢ ocHoBaHusmMu 2, 8, 16),




BBIIIOJIHATD apI/I(bMeTI/ILIGCKI/IC ornecpanv HaJa HUMHU

1.3

PaCKpBIBaTB CMBICJI MTOHATHH «BBICKA3bIBAHUC), «JIOTHYCCKas1

ornepanusa», «JIOrH4€CKOC BbIPAKCHUCH

1.4

3anuceIBaTh JIOTHYSCKHE BBIPpAXKCHUS C UCIIOJIB30BAHUEM ITU3BbIOHKINH,
KOHBIOHKOWW W OTpHULAHUA, OHNPCACIATb HCTHHHOCTL JIOTUYCCKHX
BBIpa)KCHHfI, €CJIM U3BCCTHBI 3HAYCHUA UCTUHHOCTH BXOIAIIMUX B HEIO
NEPpCMCHHBIX, CTPOUTH Ta6JII/II_ILI UCTUHHOCTHU JId JIOTHYCCKHX

BBIPAYKECHU I

[To TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

2.1

PaCKpI)IBaTb CMBICJI MMOHSATHUH CUCITOJITHUTCIIB), «AJITOpPUTMD,
«IIporpamma», IHIOHHMAA pasHULY MCKIAY ynOTpe6J'IeHI/I€M 9THUX

TEPMHUHOB B OOBIIEHHOH peun U B UH(OpMaTUKE

2.2

OnuceBaTh AJIr'OpUTM PCIICHUA 3adadd pPas3IMUHbIMU CHOCOGaMI/I, B

TOM 4HCJIC B BUJIC OJIOK-CXEMBI

23

COCTaBJ'ISITL, BBIIIOJIHATE BPYYHYHO M HaA KOMIIBIOTCPE HECIOXHBIC
AJITOPUTMBI C UCITIOJIB30BAHUEM BETBJICHUU U OUKIIOB IJid YIPaBJICHUA

HUCIIOJTHUTCIIAMHA

24

Hcnons3o0BaTh KOHCTAHTHI H NEPpEMCHHBIC  pa3JIMYHBIX  TUIIOB
(‘-II/ICJ'IOBI)IX, JJOTHUYCCKHX, CPIMBOJIBHBIX), a TaKXE COJACpKaIIUC HX

BBIPAKCHUS, UCIIOJIB30BATh OIICPATOP INPHUCBABAHUS

2.5

Hcnonw3zoBate mpu pa3paboTKe MNporpaMM JIOTMUECKHE 3HAYCHUS,

OIepaliu U BBIPAKCHUS C HUMU

2.6

AHaJ'II/I3I/IpOBaTB MMPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPCACIIATD,
KaKue pe3ybTaTbl BO3MOXHBI IPU 3aJaHHOM MHOXCCTBEC HMCXOAHBIX

3HAYEeHUI

2.7

Co3maBaTh ®W OTJIQKHUBATh MPOTPAMMBI HA OJHOM W3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackane, Java, C#, llkonbHbIi
AnroputMudeckuii  SI3bIK), peanu3yIolue HECIOXKHBIE aJITOPUTMBI
00pabOTKM YHUCIOBBIX JaHHBIX C HWCHOJIB30BaHHWEM [HUKIOB U
BETBJICHH, B TOM UYHWCJIE PEATU3YIOIINE MPOBEPKY ACIUMOCTH OJHOTO
LIEJIOT0 YKCJIa Ha JIPYroe, IPOBEPKY HATYPAJIIbHOTO YKCia Ha IPOCTOTY,

BbIICTICHUS [IU(P U3 HATYypaIbHOIO YKCIa

9 KIIACCA




Kon
NMpoBepsieMoro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI
06p330BaTeJIBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

ITo reme «IludpoBasi rpaMOTHOCTH

1.1

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM UHCIE
KOMMYHUKAI[IOHHBIE ~CEPBHUCHI, OOJIAYHblE XPaHWJIMILA JaHHBIX,
OHJIAMH-TIPOTpaMMBbl (TEKCTOBBIE M TpaUUYecKHe pPEeIaKTOPhl, CPeIb

pa3paboTKK) B y4eOHOM ¥ MOBCETHEBHOM NIEATEILHOCTH

1.2

[lpuBoauT,  TpUMEPHl  HUCMONB30BaHUS  T€OMH(DOPMAITMOHHBIX
CEpBUCOB, CEPBHUCOB T'OCYAApPCTBEHHBIX YCIYT, 0Opa30BaTENIbHBIX

cepBucoB MluTepHeTa B yueOHOM U MOBCETHEBHOM JIEATETLHOCTH

1.3

Hcnonb3oBare pasiauyHble CpeacTBa 3allUTBl  OT BPEAOHOCHOIO
MPOrPaMMHOTO 00€CIIeUeHNs, 3aIUIIATh TIEPCOHATBHYIO HH(OPMAIHIO
OT  HECAaHKIMOHMPOBAHHOI'O  JOCTya M  €ro  HOCIEACTBUMI
(pasrnameHusi, MOJMEHbI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX U COLMAIBHO-IICUXOJOTMYECKUX  ACIEKTOB
ucnosib30BaHus ceT VHTepHeT (cereBas aHOHMMHOCTh, LHU(POBOI
cliell, AyTEHTHMYHOCTh CyOBEKTOB U pPECypcoB,  ONAcCHOCTb

BpPEOHOCHOT'O KOZa)

1.4

PacnozHaBaTh MONBITKM W TNpeAyINpekIaTb BOBJIEUEeHUE cebs WU
OKpY’KaIOIIMX B JIECTPYKTUBHbIE M KPUMHUHAJIbHBIE (OPMBI CETEBOU

aKTUBHOCTH (B TOM 4HCJIe KHOEpOYJUIHHT, (PUIINHT)

IIo Teme ((TeOpeTI/I‘ICCKI/IC OCHOBBI HH(bOpM&THKPI»

2.1

PaCKpLIBaTB CMBICJI MMOHS TN «MOJICIIb, «MOACIIUPOBAHUCH,
OIPCACIIATL BHUJBL MO,[[GJIGIZ, OLCHUBATh AaACKBATHOCTb MOACINU

MOJICIIUPYEMOMY OOBEKTY H IEJISIM MOJICITHPOBAHUS

2.2

Hcnonb3oBath rpadsl U AepeBbs A1 MOJACIUPOBAHUS CUCTEM CETEBOM

U MepapXHUueCKON CTPYKTYpbI, HAXOAUTh KpaT4alIMii myTh B rpade

[To TemMe «ANTOPUTMBI ¥ TPOTPAMMHUPOBAHUE

3.1

Pa30buBatp 3aau Ha MOJ3aa4uM, COCTABIATh, BBHIIOJIHATh BPYUHYIO U
Ha KOMIIBIOTEpE HECIOXKHBIE QITOPUTMBI C  HCIIOJIb30BAHUEM
BETBJICHUH, IIUKJIOB ¥ BCIIOMOTaTEIbHBIX aITOPUTMOB Ul YIIPaBJICHUS

HUCIIOJTHUTCIISIMU

3.2

CocTaBnaTh U OTJIAXHUBaThb MPOTPaMMbl, PpEaTU3YIOUIME THUIIOBBIC




QITOPUTMBI  00paOOTKHM  YHCJIOBBIX  ITOCIICOBATEIBHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CYMMBI WJIH KOJHYECTBa JJICMCHTOB C 3aJaHHBIMH CBOMCTBaMH) Ha
OJTHOM U3 sI3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHBIN ANropuTMHYECKUH SI3BIK)

[To reme «MHpOpMAIIIOHHBIE TEXHOIOTHID)

4.1

BreiOupats crmoco0 mpencTaBieHHs JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOM 3ajadeid (TaOyuIbl, CXeMbl, TpadHKH, AHArpaMMBbI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJIICTB

00pabOTKH JaHHBIX

4.2

Hcnonp30BaTh AIIEKTPOHHBIE TAOMMIBI Ui 0OpaOOTKH, aHalM3a M
BHU3YyaJM3allMd YHUCIIOBBIX JaHHBIX, B TOM YHCIE C BBIJICICHUEM
IUana3oHa TaONHIbl W YNOPSJOYMBAHUEM (COPTHUPOBKOM) €ro

3JICMCHTOB
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Co3naBaTth M NPUMEHATh B 3JEKTPOHHBIX TaOMUIAX (HOPMYJIbl JUIS
pacuéToB C MCIOIb30BAaHUEM BCTPOCHHBIX apU(pMETHUECKUX (YyHKIUI
(cymmHMpoBaHHWE U TOACYET 3HAYEHUH, OTBEYAIOUIMX 3a/JlaHHOMY
YCIIOBHIO, CpelHee apu(MeTHYecKoe, IOMCK MAKCHUMalIbHOIO U
MUHUMAaJIBHOTO 3HAYEHHS), AOCOIFOTHOM, OTHOCUTEIBHOM, CMEIIaHHOMH

aJpecaruu

4.4

Hcnons3oBaTh QJICKTPOHHBIC Ta6J'II/II_U>I HJI YHUCJICHHOT'O

MOZCIIMPOBAHUSA B ITPOCTHIX 3a/jadax U3 pa3HbIX NPCIMETHBIX obOnacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

KomnpioTep — yHUBepcallbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaromiee Mo
nporpamme. THUIBI KOMIBIOTEPOB: IMEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPBI,  CYNEepKOMIbIOTEepbl. MoOunbHbIE — ycTpoicTBa.  TexHuka

0€30MacHOCTH | MpaBuiia pabOThl HA KOMIIBIOTEPE

1.2

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. I[Ipomeccop.
OnepaTuBHasE U JOJTOBPEMEHHash MamsTh. YCTPOWCTBAa BBOJA W BHIBOJA.
CeHCopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPONCTB, CpEACTBA OMOMETPUUYECKOM

ayTeHTU(DHUKAIIH

1.3

Ucropust pa3Butus KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KOoMIbIOTepOB.  COBpPEMEHHBIE  TEHICHLMM  PA3BUTUSA  KOMIIBIOTEPOB.
CynepxommnbroTepsl. [lapamnensubie Beuncienus. [lepcoHanbHbBIN KOMITBIOTED.
[Tpoieccop M ero XapakTepUCTUKHM (TakToOBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHasg naMath. JlonroBpeMeHHast mamsTh. Y CTpOHCTBa BBOJA M BBIBOJIA.
OO0BEM XpaHUMBIX JJAHHBIX (ONEpaTUBHAs MaMATh KOMIbIOTEpA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKOINUTENb, IMOCTOSHHAs MaMsITh CMapT@oHa) U CKOPOCTh

A0CTYyIIa I PA3JIMYHBIX BUAOB HOCHUTEIEH

1.4

[IporpamMHOe  oOecrieueHne  KommbloTepa. [IpukimagHOe  MporpaMMHOE
o0ecrieueHue. CuctemHoe IpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMM W JaHHBIX. becratHele n

yCIIOBHO-0O€cTIaTHBIE MTporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00ecrieueHre

1.5

@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. ColicTBa (aiinoB. XapakTepHble
pa3Mepbl (DaiiIoB pa3IUYHBIX TUIOB (CTpaHHUIA TEKCTa, DJIEKTPOHHAs KHUTA,

dororpadus, 3aMuUch IECHU, BUCOKIIUII, TTOTHOMETPAXKHBINA (DUITHEM)

1.6

[Tpuntuner moctpoenust (aiioBeix cucrteMm. I[lomHoe wums daina (mankw,

kartasiora). [TyTe k ¢aitny (nanke, katajuory)

1.7

daiinoBelii MeHeKep. Pabora ¢ daitmaMu n mankamu (Katajgoramu): CO3/IaHHE,

KONHMPOBAaHUE, NepeMelleHHe, epeUMEHOBaHNE U yjaajeHue (pailoB M marok




(xatanoroB). [Touck ¢aiioB cpercTBaMu OMEPariOHHON CUCTEMBI

1.8

ApXI/IBaL[I/IH JaHHBIX. Hcnons3oBanue [porpaMm-apxXmuBaTopOoB

1.9

KommnbrorepHbie BUPYCHI U ApYrHe€ BPEAOHOCHBIE IIporpaMmsl. [Iporpammsel i

3alIUThI OT BUPYCOB

1.10

O0benuHeHne KoMNbIOTEpoB B ceTh. Cerh UHTepHET. BebO-cTpanuia, BeO-caiir.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IloumckoBbeie cuctemsbl. [lonck
uH(pOpMAIllMKM TIO KIIOYEBBIM CJIOBaM M MO u300pakeHur0. [[ocTOBEpHOCTH

uH(popMaluu, noayyeHHoi u3 Mutepuera

COBpeMeHHHe CCPBHCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMAITMOHHON STHKHU U MpaBa MpH padoTe

B CCTHU I/IHTepHeT. CTpaTerI/II/I 0€e301acHOTO IIOBCACHMUS B I/IHTepHeTe

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

WNudopmanms — 0THO U3 OCHOBHBIX TOHSATHI COBpeMeHHOH Hayku. Hpopmanus
KaK CBEJIeHMs, IpeJAHa3HaueHHbIE JUIsl BOCIIPHUATHS Y€JIOBEKOM, U MH(OpMaIus

KaK JIaHHbIE, KOTOpPbIE MOTYT OBITh 00pabOTaHbl AaBTOMATU3UPOBAHHON CUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTbH ONUCAHHS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIbIO JUCKPETHBIX JaHHBIX. MHPOpMaIMOHHBIE MTPOLECCHl —

IMPpONECChI, CBA3aAHHBIC C XPAHCHUCM, npeo6pa30BaHHeM 151 Hepeﬂaqeﬁ JaHHBIX
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Cumbon. Angasut. MoutHocTh andasuta. PazHooOpasue s3bIKOB U al(aBUTOB.
EcrectBenHble M (opMalibHbIE S3BIKA. AJ(PAaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiit andasut. KonnyecTBO BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX KOMOMHAIIWI)
buKcUpoBaHHONW JUIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue mr000T0
angaBuTa K ABOMYHOMY. KonmndecTBO pa3nuyHbIX CIOB (PUKCUPOBAHHOM IJTMHBI B

andaBuTe onpeeIEHHON MOIITHOCTH

2.4

KO,Z[I/IpOBaHI/IC CHMBOJIOB OJJHOI'O a.]'I(baBI/ITa C MOMOIIBIO KOJOBBIX CJIOB B IPYTOM

andaBuTe, KOJOBask TAOIHIIA, TEKOTUPOBAHUE

2.5

I[BOH‘IHLIﬁ KOn. HpeI[CTaBJ'ICHI/Ie JAAaHHBIX B KOMIIBIOTEPE KaK TCKCTOB B

JBOMYHOM aJihaBuUTE

2.6

NudpopmaninoHHslii 00b€M NaHHBIX. BUT — MUHUMAaNbHAsT €AMHMIIA KOJIWYECTBA

uHpOpMalLUU — ABOWYHBINA pa3psan. bait, kunobaiit, MmerabaiT, rurabait

2.7

CkopocTh Tiepefaud JaHHBIX. EJAWHUIBI CKOPOCTH Tepeaadydl  JTaHHBIX.

HUckaxenne nHpopMaum rnpu nepeaayue

2.8

KonunpoBanue texctoB. PaBHOomepHbIil koa. HepaBHoMmepnblii koa. KoaupoBka

ASCII. BocemuOutHble komupoBku. Ilonsitue o xomupoBkax UNICODE.




J_IGKOI[I/IpOBaHI/IC COO6H.[CHPII>1 C HCITI0OJIb30BAHUEM PaBHOMEPHOI'O n

HEepaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

OOmee mnpencraBieHue O LUGPOBOM MPEICTABICHUH AayAWOBU3YaJbHBIX U

2.9 Jpyrux HemnpepbiBHbIX JaHHbIX. KoaupoBanue 1Bera. llBeroBble Mopem.
Monens RGB. I'mybuna xonupoBanus. [lanutpa
PactpoBoe u BekTOpHOE TIpeiacTaBiicHHe u3o0pakeHui. Ilukcenb. Ornenka
2.10 UHPOPMALIMOHHOTO  00bEMa  rpaM4yeckux  JaHHBIX JUIS  PacTpOBOTO
N300paKCHHS
KonnpoBanue 3Byka. PaspsmHocte M wactora auckperusanuu. KommgecTtso
2.11 KaHaoB 3anucu. OIEHKa KOJIMYECTBEHHBIX I1apaMeTpOB, CBSI3aHHBIX C
NPEICTaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailiioB
3 WNudpopmanmoHHbIe TEXHOJIOTUT
11 TekcToBble JOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ab3all, CTPOKa,
' CJIOBO, CUMBOJI)
19 TekcToBbIi mpoleccop — HHCTPYMEHT CO3JaHUsl, pEJaKTUPOBAHUS U
' dbopmarupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue Ttekcta. CpoiictBa cumBonoB. Illpudr. Tunsr mpudron
13 (pyOsienble, ¢ 3aceukamM, MoHOWUpUHHBIE). IlomyXkupHOE U KypcHBHOE
' Hayeptanue. CBoiicTBa a03ameB: TpaHUIbl, a03alHBIA OTCTYN, HWHTEPBA,
BbIpaBHHBaHue. CTUieBOE hopMaTHpPOBaHUE
34 CrpykTypupoBanue uHGOpMaluu C TOMOLIbIO CHUCKOB W  TaOmuL.
' MHoroypoBHeBble clTucKH. [loGaBiieHre TabauI] B TEKCTOBbIE JJOKYMEHTBI
15 BceraBka m3o0paskeHHI B TEKCTOBble JOKyMEHTHL. OOTekaHue W300pakeHUH
' TeKcToM. BKiItoueHne B TEKCTOBBINA JOKYMEHT AUarpaMM U popmyi
16 [TapameTpsl cTpanuubl, HyMmepauus crpanul. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCHUIOK
IIpoBepka mnpasomucanus. PaccrtaHoBka mepeHOCOB. I'0710COBOM BBOJ TEKCTa.
3.7 Onrnueckoe pacno3sHaBaHue Tekcta. KomnberorepHbiii nepesoa. Mcnons3oBanue
cepBucoB ceTn HTepHeT /11 00paboTKU TeKCTa
13 3HaKOMCTBO C  rpaduyeckMMH  pelakTopamMu. PacTpoBble  pUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMUTUBOB
Onepanu penakTUpoBaHUS TpadUUeCKUX OOBEKTOB, B TOM YHCIE IM(POBBIX
3.9 dororpadumii: mM3MeHeHHE pa3Mepa, 0o0pe3Ka, MOBOPOT, OTpakKeHHE, padboTa ¢

obnactsaMu  (BBIICTICHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKILHUS IIBETA,




SIPKOCTHU U KOHTPACTHOCTH

3.10

Bektopnas rpaduka. CoznaHue BEKTOPHBIX PHCYHKOB  BCTPOCHHBIMHU
CpPEICTBAaMU TEKCTOBOT'O IIpOlLlEcCOpa WM JPYruX Iporpamm (IIpHIJIOKEHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

3.11

[MoaroroBka MynbTUMEIUUHBIX mpe3eHTanuii. Crnaiin. JloOGaBieHue Ha claij

TEKCTa 1 n300pakeHnid. PaboTa ¢ HECKOJLKUMU ClIaiiIaMu

3.12

JobaBiienne Ha cnaiij] ayIMOBU3YyaJIbHBIX JIaHHBIX. AHUMaNus. [ unepccbuiku

8 KJIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

1.1

H€H03I/IIII/IOHHI>IC 1 IMO3MIMOHHBIC CUCTEMbI CHHCIICHHA. Aﬂq)aBI/IT. OcHoBanue.
PaSBépHYTaH Q)opMa 3alcu 4ucia. HepeBoL[ B JCCATHYHYIO CHUCTCMY YHUCCII,

3aIlIMCAaHHBIX B APYTUX CUCTCMAX CUHUCIICHUA

1.2

Pumckas cucremMa cuucneHus

1.3

JBonuHas cuctema curcyienus. [lepeBos nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CHCTeMY cuncieHus. BocbMepuuHas cuctema cuucienus. [lepeBosa
YHUCell U3 BOCBMEPHYHON CHCTEMbl B JIBOWYHYIO H JIECATHYHYIO CUCTEMBI U
obpatno. IllectHanarepuunas cucrema cuucieHus. IlepeBoxg uymcen wu3
NICCTHAIIATCPUIHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUHYIO U JCCITHUYHYIO

CHUCTCMBI U O6paTHO

1.4

ApI/I(I)MeTI/I‘{CCKI/IC orcpanunu B JIBOUYHOM CUCTEME CUHCICHMS

1.5

Jlormueckne  BBICKa3bIBaHMSA.  Jlormdyeckme  3HAYCHUS  BBICKA3BIBAHMIA.
DJIeMEHTapHbIE M COCTaBHbIE BBICKA3bIBaHMS. JlOrMueckue omnepanuu: «u»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIMS, JIOTUYECKOe
CIIOXKEHHE), «He» (Jlorndeckoe oTpuianue). [I[puopuTer normueckux omneparui.
OmpenenieHe WCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUS TIPH  HM3BECTHBIX

SHAYCHUAX HCTUHHOCTU BXOAAIINUX B HCTO JICMCHTAPHBIX BBICKa3bIBaHUI

1.6

Jlornueckue BBIPaKCHU . HpaBI/ma 3alliCH JIOTHYCCKUX BBIpa)KeHPIfI. HOCTpOCHI/IC

Ta6J'II/IH HCTHHHOCTH JIOTHYECKHUX BBIpa)KeHI/Iﬁ

1.7

Jlorudueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

[Tonstne anroputMa. HcmomHUTENW anropuTMOB. AJNTOPUTM Kak IUIaH




YHpaBJICHUA UCIIOJIHUTEIEM

2.2

CgoiictBa anroputma. CriocoObl 3alicu anropuTMa (CIOBECHBIN, B BUIE OJOK-

CXEMBI, IPOTrPaMMa)

23

AunroputmMuueckue KOHCTpyKIMH. KoHCTpykuus «cinemnoBaHue». JIMHEMHBIN
anroput™M.  OrpaHUYeHHOCTb  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
PElyCMOTPETh 3aBUCUMOCTD IOCIIEIOBATEILHOCTH BBITIOTHAEMBIX AEUCTBUNA OT

HUCXOOHBIX JaHHBIX

24

KOHCTPYKI_[I/IH «BCTBJICHHUC). IIOJIHAA H HCIIOJHAasA (l)OpMI)I. Bremonnenue u
HCBBITTIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTI) H JJOXXKHOCTb BI)ICKa?;I)IBaHI/I?I). HpOCTI)Ie n

COCTaBHBIC YCIIOBUS

2.5

KOHCTPYKI_[I/IH (IIOBTOPCHUC): HHUKJIBI C 3aAaHHBIM YHCIIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

Pa3zpaboTtka 111 (QOpMaIbHOrO HCHOJHUTENS AJITOPUTMA, NPUBOIAIIEIO K
TpeOyeMOMy pe3yibTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3zpaboTka
HECJIO)KHBIX QJITOPUTMOB C HCIIOJIB30BAHMEM LMKJIOB M BETBICHHM IS
ynpasieHus (GOpMalbHBIMU  HUCIOJHUTENSMU. BpINOIHEHHE alropuTMOB

BPYYHYIO 1 HAa KOMIIBIOTCPEC. CuHTaKCUYeCKHE U JJorTHuecKkue omuoku. OTka3bl

2.7

SAzpik  mporpammupoBanus  (Python, C++, Java, C#, IlIkoibHBIA
Anroputmuyeckuii  S3pik). Cucrema HpOrpaMMHUPOBaHUS: PENAKTOP TEKCTa

nporpamMm, TpaHCJIATOP, OTIIaAYUK

2.8

HepCMeHHaSIZ THII, WM, 3HA4YCHHC. HGJ'II)IG, BCHICCTBCHHBIC MW CHMBOJIbHBIC

MNCPEMCHHBIC

2.9

Omneparop mnpucBauBaHusa. Apu(METHUYECKHE BBIPAKEHUS U MOPAJOK HX
BbIunciaeHMs. Onepanyy ¢ HEeNbIMU YUCIaMU: [IEIOUUCIEHHOE AEJIEHUE, OCTATOK

OT ACJTICHUA. HpOBepKa JACIIMMOCTHU OJHOI'O LEJIOro 4Mcia Ha Apyroc

2.10

BerBnenus. CocraBHble YyCiIOBHsI (3allMCh JIOTMYECKMX BBIpAXKEHMH Ha
U3y4aeMOM s3bIKe NporpaMmupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 ABYX, TPEX M YETHIPEX uncen. Pelenne KkBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBIC KOPHU

2.11

ZII/IaJ'IOFOBaSI OTjIaJKa IIporpaMm: momaroBO€ BBIITOJIHCHHUE, ITPOCMOTP 3HAUYCHHI

BCJINYHH, OTJI&,Z[O‘-IHI:Iﬁ BBIBO/, BI:IGOp TOYKH OCTaHOBa

2.12

[ukn ¢ ycnoBueM. Anroput™ EBKinaa uist HaX0XKAEHUST HAMOOIBIIET0 00IIero
JCIIUTECIA I[Byx HaTypaJIBHI:IX YHUCCII. P3.36I/I€HI/IG 3alIucu HaTypaJIBHOI‘O qHucliia B

MO3UIIMOHHOM CHCTEME€ C OCHOBaHWEM, MEHBIIMM WIM paBHbM 10, Ha




OTJIebHBIE IIU(PPHI

2.13

I_II/IKJ'I C HCpCMeHHOﬁ. AJ'IFOpI/ITMBI IIPOBEPKU ACIMMOCTH OJHOI'O LEJIOI0 4YHcCia

Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKcia Ha IPOCTOTY

2.14

O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHEIE.
[MocumBonbHas 00paboTka cTpok. [lomcd€r 4acTOTHI MOSBICHUS CHMBOJA B

cTpoke. Berpoennsie GyHKIMM 1711 00pabOTKH CTPOK

2.15

OnpeneneHue BO3MOXKHBIX Ppe3yJIbTaTOB pabOThl aJIropuT™Ma IpHU 3aJaHHOM
MHOXECTBE BXOIHBIX JAHHBIX, ONpPEJENCHHE BO3MOKHBIX BXOJHBIX JIaHHBIX,

IIPUBOASAIIMX K TAHHOMY pe3yJIbTaTy

9 KVIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

I'moGanbuast cerp MutepHer. [P-ampeca y3moB. CereBoe XpaHEHHE IaHHBIX.
MerTo/1bl UHIUBH Ty aTbHOTO ¥ KOJJIEKTUBHOTO pa3MelleHNss HOBOW MH(opMaluu B
Wnrepnere. bonblime maHHble (MHTEpHET-JAHHbIE, B YaCTHOCTH JaHHBIE

COLIMAIIbHBIX CETEH)

1.2

[Tonatue 06 wuHpoOpManuoOHHON Oe30MacHOCTH. YTPOo3bl HHGOPMAIMOHHON
0e30MacHOCTH TIpU padoTe B INIOOATBEHOM CETH U METObI IPOTUBOACHCTBUS UM.
[IpaBuna 6e3omacHoOi ayTeHTHU(UKAIMU. 3alIuTa JUYHOU MH(OpPMAIUKA B CETH
WNurepner. be3omacHele  cTpareruu  moBeaeHus B cetu  VHTepHer.
[IpenynpexaeHne BOBJICUYCHHS B JIECTPYKTUBHBIE W KPUMHHAIbHBIE (DOPMBI

CEeTeBOI akKTUBHOCTHU (KMOEpOYJUIMHT, (PUILUHT U Ipyrue GopMbl)

1.3

Buner pesrensHoctn B MHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHKAIIHOHHBIE
CepBUCHI (1OUTOBAsA CIIyk0a, BUACO-KOH(EPEHL-CBSI3b U JAPYTHE), CIIPABOYHBIC
CykObl (KapTbl, pacluCaHUsi U JpyrHe), IOUCKOBBIE CIYXKObI, CITykKObI
OOHOBJIEHMSI TPOTPaMMHOIr0 obecriedeHus: M Jpyrue ciyxObl. CepBHCHI
rocyJIapcTBeHHbIX  yciyr. OOnauyHble XpaHwiuima jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM JOKYMEHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHne Kak BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBblE M rpaduyeckue

PENaKTOpHI, Cpeabl pa3paboTKH MPOrpamMm

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mopenb. 3amaum, pemaeMble ¢ MOMOIIbI0 MoxaenupoBaHus. Kmaccudukammm




mojenell. MarepuanbHbple  (HaTypHble) W HMH(OPMAIMOHHBIE  MOJEIH.
HenpepeiBHble 1 auckperHeie Monenu. Vmuranuonusle moxenu. Hrposbie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJECIUPYEMOMY OOBEKTY U LM

MOACIINPOBAHUA

2.2

Tabnuuneie Mogenu. Tabauma Kak IpeCTaBICHUE OTHOIICHUS

23

ba3er nmanHpix. OTOOp B TabNMIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBUIO

24

I'pad. Bepumuna, pebpo, nmyts. OpHEHTUPOBaHHbIE U HEOPUEHTHPOBAHHBIE
rpader. Jlnmmua (Bec) pebpa. Becomas marpuma rpada. ymHa myTH MeExmy
BepmHaMu rpaga. Ilouck ontumansHoro mytu B rpage. HavanpHas BepiinHa
(MCTOYHMK) ¥ KOHEYHAasi BepmIMHAa (CTOK) B OPHEHTHPOBAaHHOM rpade.

Brruucnenue koaudecTna HYTeﬁ B HAITPpaBJICHHOM allUKJIMNYCCKOM rpa(be

2.5

Hepeso. Kopenb, BepimHa (y3en), JIUCT, pedpo (myra) aepeBa. Bricota nepesa.
[ognepeBo. Ilpumepsr wucmons3oBaHus JaepeBbeB. I[lepebop BapuaHTOB C

IIOMOIIIBIO ACPCBa

2.6

[lonatue wmaTemMaTHdyecKoM MoOJenHW. 3ajayd, pelraeMble C  TOMOIIBIO
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MOJEIUPOBAHUS. OTnnune
MaTeMaTUYeCKOM MOJEIM OT HaTypHOM MOJEIM U OT  CIOBECHOIO

(JuTepaTypHOro) onucaHus o0beKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOJCINPOBAHUA: IIOCTAHOBKA 3aJa4d, IMOCTPOCHUC
MaTeMaTH4IeCKOM MOJCIIN, nporpamMmmMHas pcanursanus, TCCTUPOBAHUC,
MNPOBECACHNUEC KOMIIBIOTCPHOI'O OSKCICPUMCHTA, AaHAJIM3 ¢€ro pe3yJbTaToB,

YTOYHCHUC MOJCIIN

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

PazOuenue 3amaunm Ha monzagaun. CocTaBleHHE AITOPUTMOB M MPOTPamMM C
UCITOJIb30BAaHUEM BETBJICHUH, IUKIOB M BCIHOMOTATENbHBIX AITOPUTMOB JUIS

YHpaBJICHUA UCIIOJHUTEIIEM UIIW APYTUMHA UCITIOJTHUTCIIAMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTJaJKa MporpaMM, pEATM3YIOUIMX THUIIOBBIE  alNTOPUTMBI  00pabOTKU
OJIHOMEPHBIX YHUCIIOBBIX MAacCHUBOB, Ha OJHOM M3 SI3bIKOB NPOTrPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkombHbI AnroputMudeckuii SI3bIK):
3all0JJHEHHE YHUCIIOBOIO MACCHUBA CIy4YalHBIMM YHCIAMH, B COOTBETCTBUHU C
dopmyroi wim myTéM BBOJA YHMCEN, HAX0XKJIECHHE CyMMBI 3JIEMEHTOB MacCHBa,
JVHENWHBIN OUCK 33JJaHHOTO 3HAYEHUS B MAaCCHUBE, IIOJCUET FJIEMEHTOB MacCHBa,

YAOBJICTBOPAIOIIUX 3aIaHHOMY YyCJIOBHUIO, HaxXOXJACHUC MHUHHUMAJIBHOI'O




(MakcHUMalbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

3.3

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHUC KOJIHNYECTBA, CYMMBI, CPECAHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHUHHMAQJIBHOI'O W MAaKCHUMAaJIbHOI'O 3HA4YCHHUA OJICMCHTOB

IMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOIMIUX 3aJaHHOMY YCIOBHUIO
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VYnpasnenne. Curnan. O6patnas cBs3b. [lomyueHune curHamoB oT HHQPOBBIX
JaTYMKOB (KAacaHMs, pAcCTOSHUS, CBeTa, 3Byka M Jpyroro). Ilpumepst
UCTOJIb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CUCTEMax YIpPaBICHHA
TEXHHYECKHMMH YCTpOICTBaMM, B TOM 4HcCie B pobOororexHuke. IIpumepst
POOOTH3NPOBAHHBIX CHCTEM (CHCTEMa YIPABJICHUS JBH)KEHUEM B TPAHCIIOPTHOM
CHCTeMe, CBapoyHas JIMHHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIIPaBIICHUE
OTOIUICHHMEM JIOMa, AaBTOHOMHAsi CHUCTEMa YIPaBICHHUS TPaHCHOPTHBIM

CPEICTBOM U JPYTHe CUCTEMBI)

WNHupopmanroHHble TEXHOIOTUH

4.1

[lonatne 00 AMEKTPOHHBIX TaOMUIAax. TUMBI JaHHBIX B SYEUKAX SJIEKTPOHHOM
Tabmuipl. PenaktupoBanue u ¢popmarupoBanue tabaui. BerpoeHnsle GyHKIMM
JUIsL TIOMCKAa MaKCUMyMa, MHUHMUMYMa, CYMMBbl U CpPEIHEro apu(pMeTH4ECKOro.
CopTupoBKka JaHHBIX B BBIIEICHHOM aAuanasoHe. Iloctpoenne auarpamm
(ructorpamMma, Kpyromasi AMarpaMma, TO4Ye€4Hasl Jauarpamma). BpiOop Tuna

AuarpaMMbl

4.2

[IpeobpazoBanue dhopmyn npu kKonupoBaHuu. OTHOCUTENbHAS, a0COJMIOTHAS U

CMCHIaHHasg aapecalunst

43

VYc0oBHbBIE BBIUMCICHHS B 3JEKTPOHHBIX TaOnuiax. CyMMHUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONIMX 3aJaHHOMY yciioBuio. OOpaboTka OOJbIIUX HAOOPOB

JaHHBIX. YuceHHoe MOJCIINPOBAHUC B DJICKTPOHHLIX Ta6J'II/II_IaX

4.4

Posib MHGOpPMaMOHHBIX TEXHOJOTUH B Pa3BUTUH 3KOHOMHUKH MHpa, CTPaHBbI,
peruona. OTKpeIThIe oOpa3oBaTenbHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH W  HMH(OPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
OPOTPAMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  HPUIOKEHUH, TECTUPOBIIMK,
aApXUTEKTOpP MPOTPaAaMMHOI0 OOECleueHus, CHEIUAINUCT IO aHAIU3y JaHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

1

3HaTh (IOHUMATD)

1.1

BraneHne OCHOBHBIMH — TOHATUSAMH: HMH(pOpPManus, Iepeaaya,
XpaHeHne U 00paboTka WH(pOPMAIMH, AITOPUTM, MOJEIb, IH(PPOBOI
OPONYKT ¥ WX HCIOJIB30BaHUE JUIA pEHICHHS y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJIaIleHI/Ie IOHATHUAMMU:. BBICKA3bIBAHHC, JIOrMYCCKas  OIlcpanus,

JIOTHYCCKOC BBIPAKCHUC

VYMmern

2.1

YMmenue OneprupoBaTh CAWMHUIAMU U3MCPCHUSA HHq)OpMaI_IHOHHOFO

00BbEMa U CKOPOCTH TEepe/Iavul JTAHHBIX

2.2

YMeHne 3anucheiBaTh M CpaBHHMBaTh Ienblie unucia ot 0 mo 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMaX CUUCIIEHHS C OCHOBaHUSIMU 2, §,

16, BBINOJIHATH apU(PMETHUECKHUE OTIEpALIUU HaJl HUMU
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YMmenue KOOAUPOBATH MU ACKOAHWPOBATH COO6H_ICHI/I$I IO 3aJaHHbIM
IpaBHJIaM; ITOHMMaHHC OCHOBHBIX IMPUHIUIIOB KOIAUPOBAaHHUA

UHpOpPMAaILIUU pa3IMYHON TPUPOIBI: TEKCTOBOH, rpauuecKoil, ay1uo

2.4

YMeHne 3almmchIBaTh JIOTHYECKHE BBIpAXCHUA C HCIIOJB30BaHUEM
JAU3BIOHKIWHW, KOHBIOHKIIMU W OTpULAHUA, OIPCACIATH HUCTUHHOCTDH
JJOTHYECKHUX BBIpa)KeHI/II\/'I, €CJIM HM3BCCTHBI 3HAUYCHUSA MHMCTHHHOCTH
BXOAAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTUHHOCTHU AJIA
JJOTHYCCKHUX BLIpa)KeHHﬁ; 3alMUCbIBAaTh JIOTHYCCKHUEC BBIPAXKCHUA Ha

HN3Y4aCMOM S3BIKE IIPOTrpaMMUPOBAHUSA

2.5

YMeHue COCTaBlIATh, BBINOJHATH BPYYHYHO M Ha KOMIIBIOTEPE
HECJIO)KHBIE  QITOPUTMBI [ YIOpaBICHUS  HCIOJIHUTEISIMUA
(Uepenamka, YepTé&XHUK U Jpyrue); CO3/aBaTb M OTJIAXKUBAThH
MporpamMMbl Ha OJHOM M3 SI3BIKOB TporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlkonbHbld AJrOpUTMUYECKUN  SI3BIK),




PEAIN3YIOIINE HECIOXKHBIC aJITOPHUTMBIL O6pa6OTKI/I YHUCJIOBBIX JaHHBIX
C UCIIOJIB30BAHUECM IHMKIIOB U BGTBHCHHﬁ; YMCHUC pa36I/IBaTB 3aga4uun
Ha 1nmoJ3ajgadu, UCII0JIb30BaTh KOHCTAHTEI, ICPEMCHHBIC U BbIPAKCHUA
Ppa3IMIHbIX THUIIOB (‘II/ICJIOBLIX, JJOTUYCCKHX, CI/IMBOJIBHLIX);
AHAJIIM3UPOBATH Hpe,Z[J'IO)KCHHHﬁ AIITOpUTM, OIPEACIATh, KaKHueC
pPE3yJabTaTbl BO3MOKHBI IIPU 33aJJdHHOM MHOXCECTBC HCXOIHBIX

3HAa4YCHUH

2.6

VMeHue 3amnucaTh Ha HU3y4acMOM  A3BIKE IIPpOrpaMMHPOBAHUSA
AJITOPUTMBI MMPOBEPKU ACIUMOCTH OJHOI'0 HIECJIOro 4uciia Ha APYToc,
IMPOBCPKHU HATYpPAJIbHOTI'O 4YHCJIa Ha HPOCTOTY, BBIACICHUA I_II/I(I)p nu3
HAaTypaJbHOIO 4YHCjida, ITOUCK MAaKCUMyMOB, MHUHHMYMOB, CYMMbI

YHUCI0BOM oCJIICAOBATCIBbHOCTH

2.7

BrnageHne ymMmeHHUEM OpPUEHTHPOBATHCS B HEPAPXUUECKOH CTPYKType
(aiimoBoi cucTteMbl, padboTath ¢ (haiIoBON CHCTEMOM NIEPCOHATLHOTO
KOMITBIOTEpPA C HCIOJIh30BaHUEM rpadudueckoro wuHTEep(eiica, a
MMEHHO: CO3/aBaTh, KOMUPOBaTh, IMEpeMelaTh, MEPEUMEHOBBIBATD,

YAAIATh U apXUBUPOBATh (ailiibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHUSAMHU U HABBIKAMHW UCIIOJIB30BAHUS I/IH(I)OpMaI_[I/IOHHLIX
N KOMMYHHUKAITMOHHBIX TEXHOJIOT Uit IJi1 TIOUCKA, XpPaHCHUA,

00paboTKH U Mepefaun ¥ aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMALIUN

2.9

YMmenue BbIOUpaTh CIOco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3ajaveil (TabmuIlbl, CXeMbl, TpaQuKH, IUarpamMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  MPOrPAMMHBIX  CPEJICTB

00paboTKHN JaHHBIX

2.10

Ymenue ¢opmManuzoBaTh U CTPYKTYpPHpPOBaTh  MH(OPMALHIO,
WCIIONB3Ysl DJEKTPOHHBIC TAaOMUIBI Il O0OpaOOTKM, aHaM3a |
BU3YyaJM3allMy YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE C BBIJECICHUEM
quana3oHa TaONMIbl W yHOpsSAOYMBaHHEM (COPTHUPOBKOM) €ro
AIIEMEHTOB; YMEHUE MPUMEHSTH B 3JEKTPOHHBIX TaOIHMIax (OpPMYIIbI
JUIsl  pacy€ToB C  HUCIHOJB30BaHUMEM  BCTPOEHHBIX  (QYHKIHA,
a0COIIOTHON, OTHOCUTEIBHOM, CMEIIAHHOW aJpecalliy; UCII0JIb30BaTh
AJIEKTPOHHBIE TAOIMIIBI ISl YACIEHHOTO MOJAEIMPOBAHUS B MPOCTHIX

3aJjauyax U3 Pa3HbIX MpeAMETHBIX o0acTeit




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'9 10 UHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Hudposas rpaMoOTHOCTH

HiHParf#H##1.1

@aiinpl 1 manku (karanoru). IIpuHIMIBI mocTpoeHus: (PaiaoBbIX
cucteM. Ilomnoe wms daiina (manku). [lyte k aitny (mamnke).
Pabora c ¢aiimamMmu M KaTaqoramMM CpeACTBAMH OIEPALMOHHOM
CUCTEMBI: CO3/IaHuE, KOIIUPOBAHUE, nepeMenieHue,
MepeuMEHOBaHNE U ynajeHue (aiaoB U mamnok (Katajoros). TUIBI
(aiinoB. CoticTBa (aityioB. DaitnoBeiii MeHekep. [louck daitnos

CpeICTBaMU ONEPAIMOHHON CUCTEMBI

1.2

OO0benunenne kommbeioTepoB B cetb. Cerb HMuTepHer. Be0-
cTpanuIia, Bed-caiit. CTpyKkTypa aapecoB BeO-pecypcoB. bpaysep.
[Touckosie cuctemsl. [lorck nHGOPMAIUU TO KIIFOUEBBIM CIIOBaM
1 110 u3o0paxeHuto. J[octToBepHOCTh HHPOPMALIUU, TIOTYUYECHHOHN U3

Wurepuera. [P-agpeca y3nos. CereBoe XpaHEeHNE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKpPETHOCTh JTaHHBIX. BO3MOXXHOCTH ONHMCAHMSI HEMPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MoutHocts andasurta. J[BomuHbIN angaBurt.
KonnyectBO  BCEBO3MOXKHBIX  CJIOB  (KOJOBBIX KOMOHMHAIMIA)
(buxcupoBaHHOM IIMHBI B 1BoMYHOM andasute. [IpeoOpa3zoBanue
moboro andasuta K ABOMYHOMY. KoIM4ecTBO pa3ivyHBIX CIIOB
(bUKCUpOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOLTHOCTH.
KoaupoBanue cuMBOIOB OHOTO an(aBUTa ¢ MOMOIIbIO KOJOBBIX
CIOB B Jpyrom andaBuTe, KOJOBas TaOiHIA, IECKOIUPOBAHHE.
KonupoBanue texcroB. PaBHomepHbIit KoA. HepaBHOMEpHBINA KOJI.
Komuposka ASCII. BocbmuOutHeie konupoBku. Ilonsitue o
kogupoBkax ~ UNICODE.  JlekomupoBanue  CcOOOIIEHUH  C
WCIIOJIb30BAaHUEM  PaBHOMEPHOTO M  HEPaBHOMEPHOIO  KoOJa.

WudopmannoHHbIi 00bEM TEKCTa

2.2

Nudopmannonnsiii 006EM HaHHBIX. BUT — MUHUMAaIbHAS €IUHULIA

KOJIM4ecTBa MH(POPMAIMM — JABOWYHBIA paspsn. EauHuie




u3MepeHus: WHGOPMAIMOHHOTO 00bEéMa JaHHBIX. but, OairT,
KWIo0anT, MerabaiT, rurabait. CKOpPOCTh Iepelayd JIaHHBIX.

EnvHunel ckopocTH nepegayu JaHHbIX
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KonupoBanue npera. lleToBeie momenu. Moaens RGB. ['myOGuna
konuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TpeiacTaBiieHHEe H300pakeHui. [Iukcens.
Onenka uH(MOPMAIMOHHOTO 00BbEMa TpadUuecKuX TaHHBIX IS

pacTpoBOro U300paskeHus
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KO,I[I/IpOBaHI/Ie 3BYKa. PaBpHI[HOCTB M yactoTa 3anucu. KoiandecTtBo
KaHaJIOB 3aIliCH.
OI_IeHKa KOJINYCCTBCHHBIX mapaMceTpoOB, CBA3aHHBIX C

MPECTaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailIoB

2.5

Heno3unuoHHble U MO3UIIMOHHBIE CUCTEMBl CUUCICHUA. AI(aBuUT.
OcHoBanme. Pa3Bépuyras ¢opma 3ammcu uucna. [lepeBom B
JECSITUUHYI0 CUCTEMY 4HCEN, 3alUCaHHBIX B JAPYTUX CHCTEMax
CUMCIICHUS.

PumMmckas cucrema cuucieHus

2.6

JlBonyHas cuctema cuucieHus. [lepeBon LenbIx dncen B mpeaenax
or 0 no 1024 B nBoMYHYIO CUCTEMY cCuuCIEeHHs. BocbmepnuHas
cucrema cuucieHus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B
JBOMUYHYIO u JECATUYHYIO CHUCTEMBI u o0paTHo.
HlectHaauarepuynas cuctema cuuciaeHus. IlepeBon umcen wus
LIECTHAUATEPUYHON CHCTEMBI B JIBOUYHYIO, BOCBMEPHUYHYIO U
JECSITUUHYIO CHUCTEMBbI U 00paTHO. ApU(pMETHUECKHE ONepaluu B

JIBOUYHOM CUCTEME CUHCICHUS

2.7

Jlornueckue BBICKA3bIBAHU. Jlornueckue 3HA4YCHUS
BBICKA3bIBAHNUW. OJIEMEHTAPHBIE W COCTABHBIE BBICKA3bIBAHMS.
Jlornueckue — omepanuu:  «W»  (KOHBIOHKIUS,  JIOTHYECKOE
YMHOKEHUE), «WIN» (IU3BIOHKIINSA, JOTMUECKOE CIIOKEHUE), «HE»
(;mormueckoe orpunanue). I[IpHopuTeT JOTHYECKHX ONeparui.
OmnpeneneHne HMCTUHHOCTH COCTABHOIO  BBICKA3bIBAHMS, €CIIH
W3BECTHBI 3HAYCHUS UCTUHHOCTH BXOJSAIIMX B HErO 3JIEMEHTAPHBIX
BbICKa3piBaHUW. Jlormyeckne BbelpakeHus. [IpaBwia 3amucu
Joruueckux BopaxkeHud. IloctpoeHne TabMUIl HCTUHHOCTH

JJOTHYCCKHX BBIpa)KeHI/II\/'I




2.8

Jlornueckue »IEMEHTHI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaAMHU

KOMIIBKOTCpaA

2.9

HenpepsiBHble W quckperHble Mojenu. MMUTalMOHHBIE MOJIEIH.
Urposbie mosenu. OLieHKa aieKBaTHOCTH MOJICIIM MOJECIUPYEMOMY

00BEKTY U LIEJISIM MOJICIIMPOBAHUS

2.10

Tabmuunsle Momenu. Tabmuma Kak IpeicTaBI€HHE OTHOIICHHS.
bazer nmannbix. OTOOp B Tabiuie CTPOK, YJIOBIETBOPSIOIIUX

3aJJaHHOMY YCJIOBHIO

2.11

I'pagp. Bepummmuna, pebpo, myTb. OpHUEHTHpPOBAHHBIE WU
HeopHeHTupoBaHHbIe rpadbl. [nmuHa (Bec) pedpa. BecoBas marpuma
rpada. [nmura mytm Mexnay BepmmHamu rpada.  [lowmck
ONTUMAaNIbHOTO TyTH B rpade. HavanpHas BepmmHa (MCTOYHUK) U
KOHEYHass BepmMHa (CTOK) B  OPHEHTHPOBAHHOM  rpade.

Brrancnenne koJimdecTBa HyTeﬁ B HAIpaBJICHHOM AllUKINYCCKOM

rpade

2.12

HepeBo. Kopenb, BepmuHa (y3enm), JUCT, peOpo (mayra) aepema.
Bricora nepeBa. [TonnepeBo. [Ipumepbl uCnonb30BaHus IEPEBHEB.

[TepeGop BapHaHTOB C TOMOIIEIO JIepeBa

ANTOpUTMBI ¥ IPOIPAMMHUPOBAHHE

3.1

CaoiictBa anropurma. CriocoObl 3anMcu aaroputMa (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, POrpaMma).

CocraBieHHE aIrOPUTMOB M TPOrpaMM C  HCIOJIb30BAaHUEM
BETBJIICHHWM, ILMKIOB M BCIIOMOTATEIbHBIX AJITOPUTMOB  JUIS
ynpasieHus: ucnonnurenaeMm (Pobor, Uepenamika, UepTéxHUK U

npyrue). BeinonHeHye anropuTMOB Bpy4HYIO U Ha KOMITBIOTEpE
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S3pik  nmporpammupoBanus (Python, C++, Ilackans, Java, CH#,
IkonpHBIN ANrOpUTMUYECKHH S3bIK).

Cucrema mporpaMMHUpOBAaHMS: PEJAKTOpP TEKCTa MpOrpamm,
TPaHCJIATOP, OTJIAAUUK.

Ilepemennas: Tun, ums, 3HaudeHWe. llenble, BEIIECTBEHHBIE U
CHUMBOJIbHBIE ITIE€PEMEHHBIE.

Omneparop mnpucBauBaHusA. ApH(PMETHUYECKHE BBIPAXKEHUS U
MOpANOK HX BbluMciaeHus. Onepanuu ¢ LEIbIMH  YHUCIAMMU:
LIEJIOUNCIIEHHOE JIeJIeHHe, OCTAaTOK OT JejeHus. BersiueHwus.

CocraBHble yCIIOBUS (3alHCh JIOTUYECKUX BBIPAKCHHA HaA




M3y4aeMOM S3bIKe MporpaMMupoBanus). Haxoxaenne MUHUMyMa

U MakcuMyMa U3 JIBYX, TpEX M uUeThlpéXx uwucen. Pemenue
KBaJpaTHOT'O YPaBHEHMUsI, UMEIOLIETO BEIIeCTBEHHbIC KOpHU. LMK
¢ ycioBueM. AnroputM EBknuaa Juisi HaXOXIEHHSI HauOOJBIIETO
o0IIero JenuTelNs JIByX HaTypalbHBIX 4Hcen. Pa3Ouenue 3amucu
HaTypaJbHOIO YHUCJIA B IO3UIMOHHON CHUCTEME C OCHOBaHHUEM,
MeHbIIMM Wi paBHbBIM 10, Ha oraensHble 1HQPHL. [luka c
MEPEeMEHHON. AJITOPUTMBI MPOBEPKU JIETUMOCTH OJIHOTO IIEJIOTO

yuclia Ha JIpyroe, IpOBEpPKU HaTYpaJIbHOTO YKcia Ha IPOCTOTY
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OOpaboTka CHMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE)
nepemennbie. [locumBonbHas 0O0paboTka cTpok. [lomcuér yacToThl
MOSIBIICHHUSI CHMBOJIa B CTpOKe. BcrpoeHHble (yHKIMH JUIs

00paboTKHU CTPOK

34

OmnpeneneHue BO3MOXKHBIX pPe3yIbTaTOB pabOThl aaropuTMa IMpH
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, ONpPEIEICHUE BO3MOMKHBIX

BXOAHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY pPC3YyJIbTaTy

3.5

Tabmuunbie BenmuuuHbl  (MaccuBbl). OJHOMEpPHBIE MAaCCHBBI.
CocraBieHre W OTJIaJKa MPOTPAMM, PEATM3YIOIMIMX THIIOBBIC
QITOPUTMBI  O0paOOTKM OJHOMEPHBIX YHCIOBBIX MACCHBOB, Ha
OJTHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans,
Java, C#, llxonpHblii AnroputmMudeckuii SI3bIK): 3amoJHEHUE
YUCIIOBOI'O MacCHBa CIIyYalHbIMH YHCIAMH, B COOTBETCTBUHU C
dbopMynoit wnu TyTéM BBOAA YHCEN, HAXOXIEHHUE CYMMBI
DJIEMEHTOB MAacCHUBa, JWHEHWHBIA MOWCK 3aJaHHOTO 3HAYCHUSI B
MAacCUBE, IIOACYET DIIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO, HaXO0XJICHHE MHUHHUMAaJIbHOTO
(MakcuManbHOTO) d1eMeHTa MaccuBa. CoOpTHpOBKAa MaccHBa.
O6paboTka TOTOKA MAHHBIX: BBIYUCICHUE KOJUYECTBA, CYMMBI,
CpeIHEro apu(pMETHUECKOro, MUHUMAIBHOTO U MAaKCHMAallbHOTO
3HAYEHUsI DJIEMEHTOB MOCIEIOBATEILHOCTH, YAOBJIETBOPSIONIUX

3aIaHHOMY YCJIOBUIO

3.6

VYnpanenue. Curnan. OOpatHas cBs3b. [lonydyeHue CUrHAJIOB OT
HM(QPOBBIX JATYUKOB (HAIpHUMEp, KacaHus, pacCTOSHUS, CBETa,
3ByKka). [IpuMepsl MCMONBb30BaHUS NPUHIMIIA OOpPAaTHOW CBS3U B

CUCTEMax YIpPaBJIEHUS TEXHUYECKUMH YCTPOICTBAMH C IOMOILBIO




JaT4YUKOB, B TOM YHCJIC B pO6OTOTCXHI/IKC

NudopmaninoHHble TEXHOIOTUU

4.1

TexcToBblE TOKYMEHTBI M MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHUIIA,
a03ar1, CTpoKa, CJI0BO, CHMBOJI).

TeKCTOBBIM MPOLIECCOP — MHCTPYMEHT CO3JAHUS, PEOAKTUPOBAHUS
u  QopmarupoBaHuss TekcToB. IIpaBmia Habopa  TekcTa.
PenaktupoBanue tekcra. CpoiictBa cumBonoB. Upudr. Tumsr
mpudpToB  (pyOieHble, C  3aceykamMH,  MOHOIIUPUHHBIE).
Ilonmy>xupHoe u KypcuBHOe HauepraHue. CBoiicTBa ab3aleB:
rpaHuIbl, a03alHBId  OTCTYN, HMHTEpBaJ, BBIPABHHUBAHUE.
[TapameTpsl CTPaHUIIBI. CruneBoe dbopmatupoBaHue.
CrpykTypupoBanue WHGOPMALKUN C TTOMOIIBIO CIMCKOB M TAOJIHII.
MHoroypoBHeBble cnucku. JloOGaBineHue TaOIULl B TEKCTOBbIE
JNOKYMeHThl. BcraBka u300paxeHHil B TEKCTOBBIE JIOKYMEHTHI.
OOrexanue u300paKeHUH TeKCTOM. BxitoueHHe B TEKCTOBBIN
JOKYMEHT  JMarpaMmm, dbopmyn,  HyMmMepanuu  CTpPaHMIIL,

KOJIOHTUTYJIOB, CCBUJIOK U APYTHUX 3JICMCHTOB

4.2

Pactposbie pucynku. Mcnonb3oBanue rpadpuueckux NpuMUTHBOB.

Onepanuu peaakTUPOBaHUS TpadUUECKUX OOBEKTOB, B TOM YHCIE
uudpoBbIx ¢otorpaduii: u3MeHeHUue pazMepa, oOpe3ka, MOBOPOT,
oTpakeHue, pabota ¢ oOmacTsaMu (BBIIEIECHHE, KOMHPOBAHUE,
3aJINBKa HBGTOM), KOppCKOuA NBETA, APKOCTU U KOHTPACTHOCTH.
Bektopnas  rpaduxa.  Co3gaHue ~— BEKTOPHBIX  PUCYHKOB
BCTPOCHHBIMH CPEJICTBAMHU TEKCTOBOTO IIpoIleccopa WU JPYTUX
nporpamMMm (mpuinoxenuit). J[oOaBneHHEe BEKTOPHBIX PHCYHKOB B

JIOKYMEHTBI

4.3

[ToaroroBka MynbTUMEIUIHBIX mpe3eHTanuii. Cnaiin. JlobaBneHue
Ha Claig Tekcta W u300paxkeHwid. Pabota ¢ HECKOIBKMMH
cnaiimamu. JloOGaBrneHue Ha Clali[ ayIMOBU3YAIbHBIX JTaHHBIX.

AnuManus. ['unepcchuiku

4.4

Tunbl JaHHBIX B SYEUKaX AIEKTPOHHOU Tabmuilbl. PenaktupoBanue
u ¢dopMatupoBanue Tabnun. BcrpoeHHble QyHKIHMH U TTOMCKA
MaKCUMyMa, MHHHMYyMa, CYMMBI W CpEIHET0 aphu(hMeTHIeCcKOro.
CopTupoBKa [aHHBIX B BbIJCIEHHOM auana3zoHe. [loctpoeHue

auarpamMm  (TUcTorpamMma, KpyroBas —JIuarpamma, ToOuedHas




nuarpamma). Beibop tumna amarpammel. [IpeoOGpasoBanue (popmyn
npu komupoBaHuH. OTHOCHUTENIbHAs, aOCOJIOTHAS W CMEIIaHHAs

azpecanus

4.5

Y CIIOBHBIE BBIYUCICHHS B 3JICKTPOHHBIX Tabmuiax. CyMMUpOBaHHE
U TOACYET 3HAYEHMM, OTBEYAOUIMX 33JaHHOMY YCIIOBMIO.
O6paboTka OOJTBIITUX HabopoB JTAHHBIX. Yucnennoe

MOJCIIMPOBAHUC B 3JICKTPOHHBIX Ta6111/1uax
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