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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0OQ, a Taxxke henepanpbHOU paboUeit IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACcCTaBICHUE O EIsIX, 001Iel cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUSL 00y4aIOUIUXCs CPEICTBAMH MH(POPMATUKH Ha
0a30BOM ypOBHE, YyCTaHaBIMBaeT oOOs3aTEIbHOE MPEAMETHOE COJEpKAHUE,
MpeayCMaTPUBAET €r0 CTPYKTYPUPOBAHUE TI0 pa3ziesiaM U TEMaM.

[Iporpamma 1o mHGOPMATHKE ONIPENEIAET KOJTMICCTBEHHBIC M KAUCCTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro Marepuaia Juisl KaXI0ro roja U3y4eHHs, B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTalluu o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma no uHpopMaTuke sSBJISETCS OCHOBOM JJIsl COCTaBJIEHUS aBTOPCKUX
y4eOHBIX MPOTrpaMM, TEMATHUECKOTO TUTAHUPOBAHUS KypCca yUUTEIIEM.

[ensmu n3ydenust ”HOOPMATUKU HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs
SBJISIIOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUA HAayKU HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uH(pOpMAIUU KaK O BaXXHEHIIIEM CTPATETMYECKOM PEeCcypce pa3BUTHUS JIMYHOCTH,
rocyJlapcTBa, oOOIIECTBa, TOHUMAaHUA POJM WHOOPMAIIMOHHBIX MPOIIECCOB,
WH(OOPMAITMOHHBIX PECypcoB W HWHGOPMAIMOHHBIX TEXHOJOTHA B YCIIOBUSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIMX PA3BUTHIO AJITOPUTMUYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCIOBUSI MPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyuarorierocss pa3OMBaTh CIOXKHBIE 3a7ayd Ha OoJiee MPOCThIE MOA3aJauyu,
CpaBHUBATh HOBBIC 33/Ia4U C 3aJa4aMu, PEIIEHHBIMUA paHee, ONPENEIATh Maru st
JOCTHKEHUSI pe3yJibTaTa U Tak JaJiee;

dbopMupoBaHUE U pPa3BUTHUE KOMIETECHIMM oOyyarmmxcss B 00JacTu
WCITOJIB30BaHUsT WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWM, YMEHWW W HaBBIKOB pabOThl C¢ wHOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOCCICUYCHHS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaIoIerocs;

BOCIIUTaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4ETOM TMPABOBBIX M ITHUUYECKUX aCHEKTOB €€ pacrpoCTpaHEHUs, CTPEMIJICHUS K
MPOJOJDKEHUI0 00pa3oBaHus B 00JlacTh  WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIbHON JEATETbHOCTH C TMPUMEHEHHEM CPEeACTB HH(OPMALMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKALT:

CYLIIHOCTh HMH(OPMATUKM KaK HAyYHOM JUCUUIUIMHBI, HU3y4darollei
3aKOHOMEPHOCTH IPOTEKAHUS U BO3MOKHOCTH aBTOMATU3ALMA UHPOPMAIIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE = 00JacTH  NpUMEHEHUs  UHPOPMATHUKH, TPEKIE  BCETO
MH(POPMaILIMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANIBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATUKM U HMH(OPMALMOHHOU
NESTEIBHOCTH.

Nzyuenne wHGOpPMATUKM  OKa3blBa€T  CYIIECTBEHHOE  BJIHMSHHE Ha
dbopMupoBaHHEe MHUPOBO33pEHUST OOYYaAIOLIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJIaJIbIBAET  OCHOBBl ~ NOHUMAaHUs  IPUHLUUIIOB  (QYHKUMOHUPOBAHUS U
UCIIOJIb30BaHUsl MH(POPMAIIMOHHBIX TEXHOJIOTMHA KaK HEOOXOJUMOI0 UHCTPYMEHTA
NPaKTUYECKH JIIOOOM JIEATEIbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTHYECKUX JOCTUKEHUI COBPEMEHHOW NMBUIIM3AMK. MHOTHE ITpEAMETHBIE
3HAHMUS M CHOCOOBI JI€ATEIbHOCTH, OCBOCHHBIE OOYyYalOUIUMUCS IMPU U3YUYEHUU
MH(POPMATUKH, HAXOAAT NPUMEHEHHE KaK B paMKax 00pa30BaTENIbHOTO Mpoliecca,
TaK U B UHBIX )KU3HEHHBIX CUTYaLlUsX, CTAHOBSITCSI 3HAYUMBIMHU JJ1s1 POPMUPOBAHUS
KAaueCTB JMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (DOPMUPOBAHNE METANPEAMETHBIX
Y JIMYHOCTHBIX PE3yJIbTaTOB 00yYEHUSI.

OcHoBHbIE 3a1auu yueOHoro npeamera «MudpopmaTrka» — copMuUpoBaTh y
0OyJaroImmXxcs:

NOHMMAaHHE MPHUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHSA OOBEKTOB
HU(POBOTrO OKPYKEHHSI, MPEICTABICHUS OO0 HUCTOPUM U TEHIACHUUSAX Pa3BUTHS
uH(pOpMaTHKHU Neproia HudpoBoil TpaHchHOpMaAUU COBPEMEHHOTO 00I1IECTBA;

3HAHMS, YMEHUS U HaBBIKM I'PaMOTHOM NMOCTAHOBKM 3a/1a4, BO3HUKAIOIINX B
IPAKTUYECKON NESTeIbHOCTH, JUIsl MX PEIICHUs C MOMOIIBI0 MHPOPMAIIMOHHBIX
TEXHOJIOTUM, YMEHMS W HaBbIKM (POPMAJIM30BAHHOTO OMHMCAHUS TMOCTaBIECHHBIX
3ajady;

0a3oBbie 3HAHHUS 00 MH(POPMALMOHHOM MOJEIMPOBAHWU, B TOM YHUCIE O
MaTeMaTH4eCKOM MOJICIINPOBAHUY;

3HAHME OCHOBHBIX AJTOPUTMUYECKHX CTPYKTYp U YMEHHE IPUMEHATH 3TH
3HAHMS JJI TIOCTPOEHUSI AJIrOPUTMOB PEHICHUS 3aJady M0 UX MaTeMaTH4YeCKUM
MOJEIISAM;

YMEHUS M HABBIKM COCTAaBJEHHUS MPOCTBIX MNPOrpaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 A3BIKOB IPOIPAMMHPOBAHHUS BBICOKOT'O YPOBHS;

yMEHHS ¥ HaBbIKM 3(P(EKTUBHOTO HCIIOJIB30BAHUS OCHOBHBIX THIIOB
NPUKIAJAHBIX MporpaMM (MIPUIIOKEHUI) 00111ero Ha3HAYeHUsI U MH(OOPMAITMOHHBIX



CUCTEM ISl PEIICHUSI ¢ UX MOMOIIBIO MPAKTUYECKUX 3a/1ay, BIaJCHHE 0a30BBIMH
HOpMaMH WH()OPMAITMOHHOW OJTHKA H TIpaBa, OCHOBaAMU HH(POPMAIIMOHHOMN
0e30ITacCHOCTH;

yMEHHE TPaMOTHO HHTEPIIPETUPOBATHh PE3YJIbTAThl PEIICHUS IMPAKTUYCCKUX
33J1ad C ITOMOINBbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUH, IPHUMEHSTH TOJyYCHHBIS
pe3ynbTaThl B MPAKTUYECKON ACATEIHHOCTH.

[lenmn m 3amaum w3ydeHUsT WHPOPMATHKH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs ONPEICISAIOT CTPYKTYPY OCHOBHOTO COJICp KaHUS YU4eOHOTO MpeaMeTa
B BHJIC CJICAYIOIINUX YETHIPEX TEMAaTHUCCKHUX Pa3/ICIIOB:

1udpoBasi IpaMOTHOCTb;

TEOPETUUECKIE OCHOBBI HH(OPMATHKH;

QITOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

HH(POpPMAITMOHHBIE TEXHOJIOTHUH.

Ha usydyenune nHpopmatuku Ha 6a30BOM ypoBHEe oTBojautcs 102 yaca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kimacce — 34 4gaca (1 gac B Hemento), B 9
kimacce — 34 Jaca (1 Jac B Hezelno).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hugposast rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00padOTKM JaAHHBIX

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee mo
nporpamme. THUIBI KOMIBIOTEPOB: MEPCOHABHBIE KOMITBIOTEPHI, BCTPOCHHBIC
KOMIBIOTEPHI, CYTIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHThI KOMIIBIOTEpAa W UX Ha3HayeHue. IIpoieccop.
OnepaTuBHasE W JOJTOBPEMEHHAas TMaMsTh. YCTpOWCTBa BBOJAa M BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeICTBa OMOMETPUYECKOM
ayTeHTH(PUKALINH.

Hcropust pa3BUTHSI KOMITBIOTEPOB U ITPOrpaMMHOTo obecnieuenus. [Tokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJECHUUU pa3BUTHS KOMITBIOTEPOB.
CynepKkoMIBIOTEPHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanbHbiii KOMIIBIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEMEHHAs MaMSTh.
VYerpoiictBa BBoa U BbIBOA. OO0BbEM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMSTh
KOMITbIOTEPA, KECTKUN U TBEPAOTEIBHBIN TUCK, TOCTOSIHHAS MTaMsTh cMapThoHa) U
CKOPOCTb JOCTYIIA JJI Pa3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 0€30MaCHOCTH U MpaBuja padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmmHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmmHoOe
obecricucHue. CucremHoe IPOTrpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHBIX. becrmiatHeie U
yCI0BHO-0OecTuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTIeUeHUE.

@aitnbel w1 manku (karanoru). [TpuHIUOB MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tomnoe wums daitna (manku). Ilyte x dainy (manke). Pabora ¢ daitnamu u
KAaTaJIOTaMM CpPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelieHre, epeuMeHoBaHre 1 yaaieHue ¢GpaiaoB v nanok (karajaoros). THIb
¢aiinos. CoiicTBa (aitsioB. XapakTepHble pa3Mepbl (aillioB pa3IUYHBIX THUIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHTA, (poTorpadusi, 3amuch MECHU, BUICOKIIHII,
MOJITHOMETPaXXHBIA (uibM). ApxuBanusi NaHHBIX. VICMOIB30BaHME MPOTPaMM-
apxuBatopoB. DaitnoBerii Menexep. [lonck (aiinoB cpeacTBaMu ONEpaMOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHl M JIpyTrU€ BPEAOHOCHBIE Mporpammel. [Iporpammer
TSl 3AIIUTHI OT BUPYCOB.



Komnbrorepusbie ceTu

O0benunenne xKommnbloTepoB B ceTh. Cerh MHTEpHET. Beb-crpanuna, BeO-
cailt. Ctpykrypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [lonck
uHoOpMaIlMU TIO0 KIIOYEBBIM CJIIOBaM H M0 U300paxkeHuto. JloCcTOBEpHOCTH
uHdopmaluu, noayueHHo u3z Uurepuera.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKAIIUH.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAIMOHHOW STUKH M TIpaBa IpH
pabote B Untepuere. CtpaTerun 6e3omnacHoro noseaeHus B UutepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBbIE POLECCHI

WNudopmarnius — 04HO U3 OCHOBHBIX OHATUN COBPEMEHHOM HAYKH.

Nudopmarus kak cBeACHUS, IPETHA3HAYCHHBIC JIJIST BOCIIPUSATHS YETTOBEKOM,
u  wuHpopManMs KAk  JIaHHbIE, KOTOpble MOryT OBITh  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCaHUs HEMPEPBIBHBIX 00BEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChl, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U Tiepeaadeid JaHHBIX.

IIpencraBiaenue uagpopmanuu

CumBois. AndaButr. MomHocTs andasuta. Pa3zHooOpaszue S3BIKOB H
andaButoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM
s3pike. JIBowuHblit  andaButr. KoandecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOW JUMHBI B qBOMYHOM andasute. [IpeobpasoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iMUYHBIX CIOB (DUKCUPOBAHHOU
JUTUHBI B aidaBUTE ONpeIeIEHHON MOUTHOCTH.

KonupoBanue CUMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
Ipyrom ajdaBute, KoaoBas TabauIa, 1eKOIUPOBAHHE.

JIBomunblii kox. IIpemcraBiieHHe MAaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOUYHOM aji(haBuTe.

NudopmarimoHHblit 006EM JaHHBIX. BUT — MUHUMaNTbHAS €IMHUIA KOJIMYECTBA
uHpopMaruu — ABOWYHBIN paspsa. EauHunibl uaMepeHus: UHPOPMAIMOHHOTO
00BbEMa JaHHBIX. buT, O0alT, KMI00aNT, MEeradamnT, TUTa0anT.

CkopocTh nepenadn JaHHbIX. ENMHUIBI CKOPOCTH NEPEIaun JaHHbIX.

Koauposanue texkctoB. PaBHomMepHbIl k011 HepaBHOMepHbIii koa. KonupoBka
ASCII. BocbmubutHeie koaupoBku. Ilonsatue o xomupoBkax UNICODE.
JlexoaupoBaH#e COOOIICHHH C UCTIOIh30BaHUEM PABHOMEPHOTO M HEPABHOMEPHOTO
kona. MadopmanronHbIit 00BEM TEKCTA.

Hckaxxenne nadopmaiuu mpu nepeaade.



OOwee mpexncrapieHre O MU(GPOBOM MPEACTABICHUU ayAHOBU3YalIbHBIX U
JPYTUX HEMPEPHIBHBIX JAHHBIX.

KomupoBanne mnBera. ILlBetoBeie ™oxenn. Mogaens RGB. TI'myOuna
KoaupoBanus. [Tanutpa.

PactpoBoe n BekTopHOE mpexacraBieHue nzoOpaxeHuil. [Tukcens. Ouenka
UHGOPMAIMOHHOTO 00BEMA rpaPUUeCcKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

Konnposanue 3Byka. PazpsamHocts u yactora 3anucu. KonmuecTBo kaHanoB
3aIllCH.

OrneHKa KOJIMYECTBEHHBIX IAPAMETPOB, CBS3aHHBIX C IIPEJICTaBICHUEM U
XpaHEHUEM 3BYKOBBIX (pailsioB.

HNupopMmanuoHHBIE TEXHOJIOTHH

TekcToBbIE TOKYMEHTBI

TexcToBble JOKYMEHTHI M UX CTPYKTYpPHBIE 3JI€MEHTHI (CTpaHHIla, ad3ail,
CTpPOKa, CJIOBO, CUMBOJI).

TexcToBBI TPOIECCOP — MHCTPYMEHT CO3/aHus, pPEIaKTUPOBAHUA U
dbopmatupoBanusi TekctoB. IlpaBuna HaOopa Tekcta. PemakThpoBaHHMe TEKCTa.
CpoiictBa cuMmBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedykamw,
MoHouMpuHHbIE). [lomykupHoe M KypcuBHOoe HauepraHue. CBoiicTBa ab3ales:
rpaHullbl, a03allHbIi OTCTYI, MHTEpBaJ, BbpaBHUBaHUE. [lapameTprl CTpaHUIIBL.
CruneBoe popMaTHpOBaHUE.

CrpykrypupoBanue HMHGPOPMAIMK C TOMOIIBI0 CIHCKOB U  TaOIuII.
MHoroypoBHeBble ciicku. [[o0aBieHne Tabiul B TEKCTOBbIE JOKYMEHTHI.

BceraBka n3o0paxkeHuil B TEKCTOBbIE NOKyMeHThl. OOTekaHuEe M300paKeHHI
TEeKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTpaHUIl, KOJIOHTUTYJIOB, CCBUIOK U IPYTUX SJIE€MEHTOB.

[IpoBepka mpaBonucanus. PacctaHoBKa nepeHocoB. 1'010COBOM BBO TEKCTA.
Onrtuueckoe pacrio3HaBaHue TekcTa. KommbroTepHblil nepeBoa. Mcnonb3oBanue
cepBucoB MHaTepHETa 1151 00pabOTKU TEKCTA.

Komnbrorepnas rpadpuka

3HaKOMCTBO C TIpaUYecKUMU pedakTopamu. PacTpoBble PHUCYHKH.
Hcnonb3zoBanue rpauueckux NpUMUTHBOB.

Omnepanuu peakTHpoBaHus rpadudecKux 0OBEKTOB, B TOM YHCIIEC IIU(PPOBHIX
dbotorpaduii: m3MeHeHHE pa3zMepa, oOpe3Ka, TMOBOPOT, OTpakeHue, padbora c
oOnactamu (BBIIEICHHE, KOMHPOBAHWE, 3allMBKa IIBETOM), KOPPEKIHS I[BETa,
SPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpeICTBaMH TEKCTOBOTO Mpolleccopa WIM JPYrHX Hporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.



MyabTUMeAUAHBbIC NIPe3eHTAUN

[ToaroToBka MynbTUMEUAHBIX Tipe3eHTanuid. Cnaiin. JlobaBneHnue Ha ciaia
TeKCTa 1 n300paxeHuil. PaboTta ¢ HECKONIBKUMU ClalIaMH.

JloGaBieHre Ha ClIaii]l ay ITMOBU3YaIbHBIX JAHHBIX. AHUMAIUA. | umepcchliky.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

CucreMbl CUHCICHUA

Heno3umuonuele M  MO3UWIMOHHBIE CHUCTEMBbl CcUHMCIeHHs. AudaBur.
OcnoBanue. Pa3zsépuyTas popma 3anucu uucna. [lepeBoa B A€CATUUHYIO CUCTEMY
YHUCEeJl, 3aMUCAHHBIX B IPYTHX CUCTEMAX CUHUCIICHHUS.

PumMmckas cucrema CUucCiIeHus.

JIBonuHas cucrema curcnenus. [lepeBon nensix yucen B npeaenax ot 0 mo
1024 B nBOWYHYIO CHCTEMY CUMCIEHHMSA. BocbMepuuHas cuCTEMa CUHCIICHMUS.
[IepeBoa yncen U3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U IECATUYHYIO CUCTEMBI U
ooparHo. IllectHanuarepuuyHas cuctema cuucieHus. IlepeBox uucen wu3
HIECTHAALIATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPUYHYI0 U JECATUYHYIO
CUCTEMBI U 0OPATHO.

ApudmeTnueckue onepanuy B IBOUYHON CUCTEME CUUCICHUSI.

DJIeMEeHThl MATEeMATHYEeCKOM JIOTUKH

Jlornueckue BbICKa3biBaHUA. Jlornueckue 3HAUYEHUS  BBICKA3bIBAHUI.
OneMeHTapHble W COCTaBHbIE BBICKa3bIBaHMUS. Jlornmueckue onepamuu: «u»
(KOHBIOHKIIMSI, JIOTUUECKOE YMHOXEHHUE), «WIN» (IU3IBIOHKIHUS, JIOTUYECKOe
CIIOXKEHUE), «He» (Jloruueckoe oTpuiianue). [IpuopureT JOrUYECKHX OIepariui.
OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM MU3BECTHBI 3HAUCHHS
VMCTUHHOCTH BXOJSIIMX B HEro JJIEMEHTAPHBIX BbICKa3blBaHMWM. Jlormueckue
BbIpakeHus. IlpaBuia 3amucu jormyeckux BolpakeHui. IlocTpoenue Ttabmuig
MCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBAMM KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHPOBAHNE

HcnosHuTe M ¥ AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUHA

[lonarne anropurma. McnmonHuTenu anaropuTMoB. ANTOPUTM Kak IUIAH
YIPaBJICHUS UCIIOJIHUTEJIEM.

CaoiictBa anropurma. CriocoObl 3aMMCH aaropuTMa (CIOBECHBIH, B BUE OJI0K-
CXEMBI, IPOrpamMma).

AutroputMudeckue KOHCTpyKIuu. KoHCTpykiusa «cienoBanue». JIMHEUHBIN
anroput™.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
MPEAYCMOTPETh 3aBUCUMOCTh IOCIEJ0BATEIbHOCTH BBIMOJHIEMBIX JEHCTBUI OT
HCXOJ/IHBIX JAHHBIX.



KoHcTpyKkiust «BETBICHUEY: MONHAS W HemoiHas (GopMbl. BeimomHeHue u
HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTH W JIO)KHOCTh BbICKasbiBaHusi). [IpocTeie u
COCTABHbBIE YCIIOBHS.

KOHCTpyKIUSl «IOBTOPEHUS»: HUKIBI C 33JaHHBIM YKCIOM NOBTOPEHUH, C
YCJIOBUEM BBITIOJIHEHUS], C IEPEMEHHOMN IIUKJIA.

PazpaboTtka s hopmManmbHOTO HMCHOJHUTENS aIrOpPUTMa, MPHUBOJIAIIETO K
TpeOyeMoMy pe3ynbTaTy MpH KOHKPETHBIX HCXOJHBIX MJaHHbIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HUCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JJIS1 yIIPABICHUS
dbopMaIbHBIMUA HCIOJHUTEISIMU, TakUMH Kak Po6or, Uepenamika, YepTExHUK.
BrInonHeHne airopuTMOB BpYYHYIO M Ha KommbroTepe. CHHTAKCHYECKUE U
Jorudeckue omuoku. OTKa3bl.

SA3bIK NpOrpaMMHpPOBAHUS

A3pik nporpammupoBanus (Python, llIkonbHbili AnropuTMudecKuii S3bIK).

CucreMa npoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTJIAYHUK.

[lepemennasi: tum, ums, 3HaueHue. Llenbie, BEeIECTBEHHbIE U CHMBOJIBHBIE
NIEpEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUUECKUE BBIPAKEHUS U TOPSIOK HUX
BbluMcIeHus. Onepanuu ¢ LeJIbIMA YUCTIaMU: LIEJIOYUCIEHHOE JIeJIEHUE, OCTAaTOK OT
JIETICHUS.

BerBnenuss. CocTaBHbIE YCIOBHS (3alUCh JIOTMYECKUX BBIPAKEHUN Ha
U3y4aeMOM sI3bIKE TporpaMMupoBanus). HaxoxxaeHue MUHUMyMa U MaKCUMyMa U3
JIBYX, TPEX W 4YETBIpEX uuceln. PemeHue KBaJpaTHOrO ypaBHEHHUS, MMEIOLIETO
BEILECTBEHHBIEC KOPHHU.

JuanoroBass oTJagKa NPOrpaMM: [OIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BBIBOJ, BBIOOP TOUKK OCTaHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBKiMma s HaX0XIEHUS HaWOOJBIIETO
OOIIero NeauTeNsi ABYX HATypalibHbIX uucell. Paz0oueHue 3amucu HaTypajIbHOTO
YHClIa B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
OTJIeIbHBIE HU(PBHI.

{1k ¢ mepeMeHHON. AITOPUTMBI IPOBEPKHU AETUMOCTH OJHOTO LIEJIOT0 YUCIIA
Ha Jpyroe, IpOBEPKU HATyPaJIbHOTO YUCia Ha IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas 00padoTKa cTpoK. [ToaACUET 4acTOTHI MOSIBAEHUS] CUMBOJIA B CTPOKE.
Bcerpoennsie pyHKIMM A1 00pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB



Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl aJrOpuTMa MpPU JAHHOM
MHOXKECTBE BXOJHBIX [aHHBIX, OIPENEIICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJIbTaTy.

9 KJIACC

udposasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOr0 NOBEACHUS B Hel

['mo6anbHas cere MuTepuer. [P-aapeca y3noB. CereBoe XpaHEHUE AAHHBIX.
MeToapl HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MelieHnsi HOBOM HH(opManuu B
WNurtepHere. bonbiiue naHHble (MHTEPHET-IAaHHbIE, B YacCTHOCTH JaHHbBIC
COLIMAJIBHBIX CETel).

[Tonarue o0 mHOpMalMOHHOW 0€30MacHOCTH. YTPO3bl MH(POPMAIIMOHHOU
0e30MmacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAIMU. 3amuTa JUYHOM wuHGOpMANUU B
WNurepnere. bezonacHeie crpaternu noseneHus B MHrepHere. [Ipenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM AKTUBHOCTHU
(knOepOyIUTMHT, PUIIMHT U APYTUe POPMBI).

PabGora B nH(OPMALIHOHHOM IPOCTPAHCTBE

Buasl nestensHocTH B UHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIITMOHHBIE
cepBUCHI (TOYTOBast CIyk0a, BUACO-KOH(PEPEHII-CBA3b U JPYTUE), CIHPaBOUYHBIC
CIIy OBl (KapThl, paCIIUCaHUs U IPYTUE), IOUCKOBBIE CITYKOBI, CITyKObI OOHOBJICHUS
IPOrpaMMHOr0o obOecreueHus M Apyrue ciayk0bl. CepBHUCHI TOCYJapCTBEHHBIX
yciayr. OOnauHble XpaHuiunia JAaHHbIX. CpencTBa COBMECTHOM pa3paboTKu
TOKyMeHTOB (oHmaitH-oducel). [IporpammHoe oOecnedeHre Kak BeO-CEpBUC:
OHJIAITHOBBIE TEKCTOBBIE U rpapuueckre peaakTophl, Cpebl pa3pabOTKHU IPOrpaMM.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopens. 3aauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Knaccupukamnmu
Mojenel. MarepuanbHbie (HaTypHbIC) U HHPOpMalMOHHBIE MoieTu. HerpephiBHbBIE
U auckpeTHele mojenu. Mmurtanmonnsle mMonenu. Mrpossle Mopenu. OrneHka
aJIeKBATHOCTU MOJIENTU MOJIETIUPYEMOMY OOBEKTY U 1IEJISIM MOJEIUPOBAHMUS.

Tabnuunsie Monenu. Tabnuia Kak mpeACTaBICHUE OTHOIIEHHUS.

ba3sl mannpix. OTOOp B Tabmuie CTPOK, YAOBIETBOPSIOIIUX 3aJaHHOMY
YCJIOBHIO.

I'pad. Bepumna, pedbpo, nyts. OpueHTHpOBaHHBIE U HEOPUEHTHUPOBAHHbBIC
rpadel. {nuHa (Bec) peOpa. BecoBas matpuma rpada. InuHa nytu Mexay
BepuimHamu rpada. [louck ontumanbHoro mytd B rpade. HayanbHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Bruncnenue
KOJIMYECTBA IMMyTEH B HAIIPABJICHHOM aIMKJINYECKOM rpade.



JlepeBo. Kopenb, BepinHa (y3en), uct, pedopo (ayra) nepesa. Beicora nepesa.
[Toxnepeso. [Ipumepsr ncons3oBanus nepeBbeB. [lepebop BapuaHTOB ¢ TOMOIIIHIO
JepeBa.

[loHATHE MaTEMAaTHYECKOM MOJENU. 3aJaud, pEmaeMbleé C IOMOUIBIO
MaTEeMaTUYeCKOro (KOMIBIOTEPHOI0) MoaenupoBaHusi. OTiinuue MaTeMaTUYECKON
MOJIEIM OT HATYpHOM MOJETM M OT CJIOBECHOr0 (JIMTEpAaTypHOTO) OINHUCAHUS
00BEKTA.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4l, IMOCTPOEHUE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AaHAIU3 €r0 Pe3yJIbTaTOB, YTOUHEHHUE MO/IEIIN.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Pa3pa0oTka ajiropuTMOB M IPOrpamMm

Pazbuenue 3amaun Ha moazagaun. CoCTaBICHHE AJITOPUTMOB U MPOTPAMM C
UCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTAaTENbHBIX AJTOPUTMOB IS
YOpPABJICHHUS UCIONHUTENIEM POOOT WM APYrMMH HCIOMHUTENAMH, TaKUMH Kak
Yepenarika, YepTEKHUK U IPYTUMH.

Tabnuunbie BeUUUHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBieHUE U
OTJIaJIKa POrPaMM, PEATU3YIOIIUX TUIIOBBIE AITOPUTMBI 0OPaOOTKH OJJTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJIHOM W3 S3bIKOB mporpammupoBanus (Python,
[IxonbHBIA ~ ANTOpUTMUYECKHM  SI3BIK): 3alOJIHEHHWE YHCIOBOTO  MacCcHBa
CIIy4ailHbIMHM YHCJIaMH, B COOTBETCTBUHU C (POPMYJIOM WM MyTEM BBOJA YHCEI,
HaX0>XJICHUE CyMMBbI 3JIEMEHTOB MaCCHUBA, JINHEHUHBIN MOUCK 3aIaHHOTO 3HAUYCHHUS B
MacCHBE, MOACYET AIEMEHTOB MACCHBA, YAOBJIETBOPSIOIIMNX 3a[aHHOMY YCJIOBHIO,
HaXOXKJIEHUE MUHHUMAJIBHOTO (MaKCHMAaJbHOTO) 3jieMeHTa maccuBa. COpTHUPOBKA
MaccuBa.

OOpaboTKa MOTOKA J@HHBIX: BBIYHMCIECHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO ¥ MAaKCHMAJbHOTO 3HAYCHHS DJIEMEHTOB
IIOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOIINX 3aJAHHOMY YCIIOBHUIO.

YupasJienue

VYnpasnenue. Curnan. O6patHas cBs3b. [logyueHue curHanoB oT HUGPOBBIX
JATYMKOB (KacaHus, pPacCTOSHMs, CBEeTa, 3Byka u JApyroro). Ilpumepsl
WCITIOJIb30BAHUSI PUHIINIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABJICHHS TEXHHUYECKUMU
YCTPOMCTBaAMH C IOMOIIbIO IaTYMKOB, B TOM UHCJE B POOOTOTEXHHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMA YNPABJICHUS JABUKEHUEM B
TPAaHCIOPTHOM CcHCTEME, CBApOYHAasl JMHUS AaBTO3aBOJa, ABTOMATHU3MPOBAHHOE
yIIpaBJIEHUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMa YIPAaBJIEHUS TPAHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHbIE TA0JIUIBI



[Tonsitrie 06 3neKTPOHHBIX Tabaunax. THUIBI JaHHBIX B STYEHKaX IMEKTPOHHOU
Tabnuiel. Penaktuposanue u popmatupoBanue tTadnui. Berpoennsie GyHKIuM 115
MOWCKAa MAaKCUMyMa, MHUHHUMYMa, CYMMbI M CpEAHEro apupMeTHUYECKOro.
CopTupoBKa JaHHBIX B BbICJIEHHOM aAuanasoHe. IlocTtpoenue auarpamMm
(ructorpamMma, Kpyroeas JAuarpamMma, TOYedHas jauarpamMma). Bpeibop Tuna
JMarpaMMal.

[IpeoOpazoBanue hopmys npu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS U
CMEIlIaHHAas ajipecarysl.

Y COBHBIE BBIUNCIIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMHpOBaHHUE U OJICUET
3HAYCHUM, OTBEYAIOLIUX 3aJaHHOMY YycioBuio. OOpaboTka O0ibIIMX HAOOpPOB
JAHHBIX. YHCIEHHOE MOJETUPOBAHNE B 3JIEKTPOHHBIX TaOIUIAX.

NudopmManuoHHbIEC TEXHOJOTMH B COBPEMEHHOM 001IeCTBe

Posib MHPOPMAIIMOHHBIX TEXHOJOTUHN B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, csa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIHK, APXUTEKTOP MPOrPAMMHOT0 00ECIIEUEH U, CIIEIIUAIKCT 110 aHAIU3Y
JaHHBIX, CHCTEMHBIA aAMUHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUA

Nzyuyenne wuHbOpMAaTHKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHHE OOYYAIOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKaHMs yUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh Ha pEIICHUE 3a/ady
BOCIIMUTAHUS, PAa3BUTHUSI U COLMAIM3ANMM OOYUYaIONIMXCS CPEICTBAMU Y4E€OHOTO
npeaMera.

B pesynpraTte u3ydyeHus MHGOPMATHKKA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayT copMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOr0 O00IlIeCTBa, BIAJCHUE JOCTOBEPHOW HH(MOpMAIUER O MepenoBbIX
MHPOBBIX W OTEYCCTBEHHBIX JIOCTHKCHHSIX B 00JIacTH HWHPOPMATHKHA U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
udpoBoi TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CUTYaIlUIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYTIKH APYTHX JIFOJIEH C MMO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEJACTBUN TIOCTYIIKOB, AaKTHUBHOE HEMPHUITHE aCOIUAIbHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICGHUH B KOJIJICKTUBE, B TOM UMCJIE B COIIMAIIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
npaBuiI 0€30MTaCHOCTH, B TOM YKCJIE HABBIKOB 0€30MMaCHOT0 TTOBEJCHUSI B HHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATECIHHOCTH IIPH BBITTOTHEHUN
y4eOHBIX, MO3HABATEIbHBIX 3aJlay, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B IpOIecce ITOM y4eOHOU AesATEeTbHOCTH,
TOTOBHOCTh OIICHUBATh CBOE MOBE/ICHNUE U MOCTYIKA CBOUX TOBAPUINEH C TIO3UITUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYTIKOB;

4) HeHHOCTel HAYYHOI' O MIO3HAHMSA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpEACTaBiIeHU 00 uHbOpMaILNH,
UH(OPMAITMOHHBIX mporeccax u UH(OPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U OOIIECTBEHHOM



MPAKTUKHU U COCTABJISIIOIIMX 0a30BYI0 OCHOBY JUJISl [IOHMMAaHHUS CYIIHOCTH HAy4YHOH
KapTUHBI MUPA;

UHTEpEC K OOYYEHHMIO M MO3HAHWUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K C€aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YpOBHsI 00yU€HHUS B JlaJbHEHIIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTaHOBKA HA OCMBICICHUE ONBITA, HAONIOJACHUN, TMOCTYNKOB W CTpEMJICHHE
COBEpUICHCTBOBATh MYTH JOCTHUKEHUS WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO
0J1aronoyuus;

c(hOpMHPOBAHHOCTh MH(POPMALIUOHHON KYJIbTYpbl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOATENBHON paldOThl ¢ y4EeOHBIMM TEKCTaMH, CIPABOYHOM JIMTEPATypOH,
pa3HoOOpa3HBIMU CPECTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHM, a TaKXKe YMEHHUs
CaMOCTOSITEJILHO OIpPENEATh LIeJIU CBOEr0 00yUYeHHs, CTaBUTh U (POPMYJIUPOBATH
Juisl ceOsl HOBBIE 33/7aud B yu€0e W I03HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON AEATEIbHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHHE LIEHHOCTH KM3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO,
YCTaHOBKAa Ha 37J0pOBBIA 00pa3 ’KW3HM, B TOM YHCJIE M 3a CYET OCBOEHUS U
coOuroieHrs TpeboBaHui 0e30IacHON 3KCILTyaTalluu CPpeACTB HUHPOPMAILIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEeC K MPaKTUYECKOMY H3Yy4YeHHIO mpodeccuit u Tpyaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX c nH(pOpPMATUKOH,
MPOrpaMMHUPOBAHHEM W HH(POPMAIMOHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAHHBIA BBIOOp W  MOCTPOECHHWE HWHIUBUIYAIbHOW  TPaeKTOPHUH
00pa30BaHMsI ¥ JKUZHEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTpEOHOCTEH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH HWH(DOPMALUMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanuu o0y4aroumerocsi K I3MEHSIIOIIUMCH YCJIOBUSAM COLUAIBHOM
U IPUPOJAHOM Cpeabl:

OCBOCHHME OOYyYalOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COILIMAJIbHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH MEATEIbHOCTH BO3pAcTa, HOPM M IPaBHII
OOIIECTBEHHOTO NOBeIeHNUs, (OPM COLMAILHOM JKU3HU B IPYyINax U COOOIIECTBAX,

B TOM YMCJI€ CYIIECTBYIOIIHUX B BUPTYAJIbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJ/IBTATDBI



MeTtanpeameTHble pe3yJabTaTbl OCBOCHMS MPOTpamMMbl MO UHGOpPMATUKE
OTPaXalOT  OBJAJCHHE  YHHUBEPCAIbHBIMH  y4ye€OHBIMU  JIEHCTBUSIMU  —
ITIO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

yMEHUE ONpEeNeNsaTh TMOHATHUS, CO37aBaTh OO0OOIICHUS, YCTaHABJIMBAThH
aHaJIOT MU, KIIACCU(PUITUPOBATH, CAMOCTOSITENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(ukanuy, yCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYXJICHUS, IeJIaTh YMO3AaKIIOUCHUs (MHAYKTUBHBIC, EyKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, NMPUMEHSATh W MPEeoOpPa3oBbIBATH 3HAKK U CHUMBOJIBI,
MOJICNIA U CXEMBI JUIsI pEIIeHUs] yUeOHBIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpAaTh COCOO pelieHus y4eOHOW 3a1auu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

dbopMyIUpOBaTH BOIMPOCH, (UKCHUPYIOIIKME Pa3pblB MEXIY pealbHbIM U
JKeaTeJIbHbIM COCTOSIHUEM CUTyalllud, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABINBATh
MCKOMOE U JIAaHHOE;

OIICHMBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JAJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TaKXKE BBIIBUTATh
MPEANO0JIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora c nundopmanueii:

BBISIBIIATH JeUIUT WHOOPMAIIUHU, TaHHBIX, HEOOXOAMMBIX IJisi PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTh PA3IUYHBIE METOJblI, MHCTPYMEHTHI M 3aIllpPOChl MPU TOUCKE U
orbope MH(MOpPMalMK WIM JTaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJI0KEHHOM
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
TuarpaMMamu, MHOW Tpadukoil 1 nX KOMOMHAITUSIMU;

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATENBHO;

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



KoMMyHuKaTHBHBIE YHUBeEPCcAJbHbIE YueOHbIEe 1eiiCTBUSA

OOmenne:

COTIOCTABJISITh CBOM CYXKJICHHS C CYKACHUSMH JAPYTUX YYACTHUKOB JUAJora,
OOHapy>KUBaTh Pa3IMYUE U CXOJCTBO MO3UIIUIA;

nyOJMYHO MPEACTABIATh PE3YJbTAThl BHIMOJIHEHHOTO OMbITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHUS C YYETOM 3amad
MPE3EHTAllMM U OCOOCHHOCTEW ayAUTOPUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIE U MMUCbMEHHBIE TEKCTHI C UCTOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUATIOB.

CoBMmecTHasI 1eITEJIBHOCTD (COTPYIHUYECTBO):

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboOThl TpHU penieHUH KOHKPETHON NpOOJEeMBbI, B TOM YHCJI€ TNPU CO3MaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOW MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ NOCTHKEHUIO: PacipeaeisiTh PO, JOTOBApUBATHCS, 00CYKIaTh
MIPOIIECC U PE3YIBTAT COBMECTHOUM paOOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboThl ¢ WMHMOpMaiued win UHPOPMAIMOHHBIM
MPOAYKTOM, IOCTUTasi Ka4eCTBEHHOIO pPE3yjbTaTa MO CBOEMY HANpPaBICHUIO U
KOOPAMHUPYS CBOU ACHUCTBUS C APYTUMHU YiICHAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OO HHPOPMAITMOHHBIN TPOIYKT MO
KPUTEPUSIM, CAMOCTOSITENIbHO C(POPMYIIUPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHUS;

CpaBHUBATh pe3yjbTaThl C HMCXOAHOW 3a7adyeil M BKIAJ KaKIOTO WICHA
KOMaHJIbI B JIOCTMDKCHHE PE3yJIbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe ] TPYIIION.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBISBJISITh B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsiX MpoOJieMbl, TpeOyrolue
pEeLIeHHUS;

OpPUEHTUPOBAThCA B PA3IMYHBIX MOJAXOJAX K MPHUHATUIO PEUICHUUN
(MHIMBUAYaTbHOE MPUHATHE PEIICHUM, IPUHATHAE PEIICHUH B TPYTIIE);

CaMOCTOATENILHO COCTABJIATh ANTOPUTM pEUIeHUs 3a7aud (WM €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOH 3ajjauu ¢ Y4ETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh MpeJjiaraéMble BapUaAHTHI
pELICHUN;

COCTaBISAITh IUIAH JEUCTBUN (IJIaH pealu3alid HAMEUEHHOro ajropurMa
peuieHus ), KOppeKTUPOBATH MPEIJIOKEHHBIN alITOPUTM € YUETOM MOITYYEHHS] HOBBIX
3HAHMUI 00 U3y4aeMOM OOBEKTE;



Jenath BBIOOP B YCIOBUSAX MPOTUBOPEYMBOM wWHpoOpManmuu # OpaTh
OTBETCTBEHHOCTb 32 PEILECHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMU U PEDIICKCUU;

JIaBaTh OLICHKY CUTYallUH W MPEJIaraTh IJIaH €€ N3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh
NpU pEIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBaTh pEHICHUE K MEHSIOMMUMCS
00CTOSITEILCTBAM;

OOBSCHATh  MPUYMHBI  JOCTUXKEHUS  (HEIOCTHXKEHHS])  PEe3ysbTaToB
MH(OPMAIMOHHON JI€ATEeIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh O3UTUBHOE B MIPOU3OLIEAIICH CUTyaIUK;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTh C€OS1 HA MECTO JPYroro 4ejioBeKa, IOHUMATh MOTUBBI U HAMEPEHUS
JPYyTOro.

IlpunsiTue ceds U APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMUPOBATHh BCE BOKPYT JAAXKE B YCIOBUSIX
OTKPBITOTO A0CTYyTA K JII0OBIM 00bEMaM UH(POPMALIMH.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce y oOyyaromerocs OyayT c(opMHUpOBaHbBI
CJIEYIOIINE YMEHHUS:

MOSICHSITH HAa TIPUMEPAX CMBICT MOHATUN «HHPOPMALIHS, «MHPOPMAITUOHHBIH
nporecc», «obpaboTka uHGOPMAIUN», «XpaHEHUE HHQPOpPMAIUNY, «Iepeaadya
uH(pOpMaUnY;

KOIUPOBAaTh ¥ JICKOJAWPOBATH COOOIIEHUS 110 3aJaHHBIM IIpaBUJIaM,
JIEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHITUIIOB KOJAUPOBAaHUS MH(DOpMaIUn
Pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayinuo);

CpaBHUBATH JUIMHBI COOOIIEHWH, 3alMMCaHHBIX B pa3IMYHBIX andaBuTax,
OTIeEpUpPOBaTh CIWHHUIIAMH H3MEpPEHHUs WHGOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepeaaun JaHHbIX;

OIICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, TPaPUUIECKUX, 3BYKOBBIX
daiinoB u Buaeodaityios;

MPUBOJNUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS U Tepeaadd
nH(OpMAaIUH, CPaBHUBATh UX KOJIMYECTBEHHBIE XapaKTEPUCTHKH,

BBIICNISITH OCHOBHBIC 3Talbl B MUCTOPUM W MOHUMATh TCHJCHIIMH Pa3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECTICUEHUS;



MOJTy4aTh U UCHOIB30BaTh MH(OPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (IpOLIECCOp, ONEpaTUBHAS MaMSTh,
JOJICOBPEMEHHAs aMsTh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 33JauyaMi, PEUIaéMbIMU C €ro
OMOMUIBIO;

OPUEHTHPOBATHCSI B HEPAPXUUECKON CTPYKType (ailioBOoi CHUCTEMBbI
(3amuceIBaTh ToJHOEe WMA (haiinma (kaTtayora), mMyTh K ¢aimy (karajory) TIo
UMEIOLIEMYCSl ONMCAHMIO (PalIoBOM CTPYKTYpPhl HEKOTOPOTO MH(POPMAILMOHHOTO
HOCHUTEJIS);

paborath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIONIb30BaHUEM Tpadudeckoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniarb, NePeMMEHOBBIBATh, YIAIsATh U apXWBHPOBATh (ailibl U KaTajorw,
UCITI0JIB30BaTh aHTUBHUPYCHYIO IIPOTPaMMY;

IIPENCTABIATh PE3YJBTATHI CBOEU ACATENBHOCTH B BUJIE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3ECHTALIUN;

uckatb nHpopmanuio B MIHTEpHETE (B TOM YHMCIE, MO KIFOYEBBIM CIOBaM, IO
U300pAKEHHIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHON MH(OpMaluu, 0CO3HABAs
OMaCHOCTh JUIsI JIMYHOCTM U OOLIeCTBAa pacHpOCTPAaHEHUs BPEIOHOCHOM
uH(pOpMaIlK, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCOB BEO-PECYPCOB;

UCITI0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIU;

cobmonate TpeOoBaHUs 0€30MacHOW HKCIUTyaTallud TEXHUYECKHX CPEICTB
UHPOPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COONI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW OSTUKM W TIpaBa TpH padoTe C
NPUWIOKEHUSIMU Ha JOOBIX ycTpoilcTBax W B MHTepHeTre, BbIOMpaTh Oe30IacHbIe
CTpaTEeruu NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTUBHOIO BIUSHUS  CPEJCTB
MH(GOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI Ha 3J10POBbE M0JIH30BATEIS.

K konumy oOyuenuss B 8 kiacce y oOydaromierocss OyayT c(opMupoBaHbI
CJEYIOIINE YMEHHUS:

MOSICHSTH HA MPUMeEpPax pa3Inyus MEK1y MO3UIIMOHHBIMU U HETIO3UIIMOHHBIMU
CHCTEMaMH CUHCJICHUS;

3anuchiBaTh W cpaBHUBaTh Lenble yucna oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYMUCICHUA (C OCHOBaHUSIMU 2, 8, 16), BBINOJHATH
apuMeTHIECCKHE OIlepallii HaJl HUMU;

PaCKphIBaTh CMBICI TIOHSTHUH «BBICKA3bIBAHUEY», <JIOTUYECKAs OMEpaliusy,
«JIOTHYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHHUS C HCIOJIB30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM U OTPUIIAHUSI, OMPEACTATh MCTUHHOCTH JIOTUYECKHUX BBIPAKEHUM,



€CJIM U3BECTHBI 3HAYEHUS] UCTUHHOCTU BXOJIAIIMX B HETO NEPEMEHHBIX, CTPOUTH
TaOIHIBI UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKCHUMN;

PaCKpBIBATh CMBICI MOHATHN «HUCIOJIHUTEIbY, «AJTOPUTM», «IPOTrpaMmay,
MOHUMAs PA3HUILY MEXK]Ty YHOTpPEOJIIEHUEM 3TUX TEPMUHOB B OOBIJICHHOW pEYH U B
nHpopmaTHke;

OMMKCHIBATH AJTOPUTM PEIICHUS 3aa91 PA3THIHBIMU CTIOCOOaMU, B TOM YHUCIIE
B BHUJIC OJI0K-CXCMBI,

COCTaBJIISATh, BBINIOJIHATh BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI
C UCTOJIb30BAHUEM BETBIICHUI U IUKJIOB ISl YIIPABIICHUS UCIIOJIHUTENSIMU, TAKUMHU
kak PoboT, Uepenarika, UepT&xHUK;

UCIIOJb30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3JTUYHBIX TUIMOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COJACPIKAIINE UX BBIPAXKECHUS, UCIOIb30BaTh
OnepaTop NpUCBauBaHUSI;

UCIIOJIB30BATh IIPU Pa3pabOTKe MPOrpaMM JIOTUUECKHUE 3HAUCHHUS, OTIepaIluu 1
BBIPAKEHUS C HUMU;

AHAJIM3UPOBATH MPEIJIOKECHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEIEIISITh, KAKUE
pe3yJIbTAaThl BO3MOXHBI MPU 38JJaHHOM MHOYECTBE UCXOJIHBIX 3HAUCHHII;

CO3[1aBaTh W  OTJAXUBaTh MPOTpaMMbl HAa OJHOM U3  SI3BIKOB
nporpammupoBanuss  (Python,  IllxonmbHbiii  Anropurmuueckuit  S3bIK),
peanu3yrouMe HECJIOXKHbIE aJrOpUTMbl  OOpabOTKH YHCIOBBIX JAHHBIX C
WCIMOJIb30BAaHMEM IIMKJIOB M BETBIICHUH, B TOM YHCJE PEATU3YIOLIUE MPOBEPKY
JEIIMMOCTH OJTHOTO LIEJIOT0 YHCJIa HA APYroe, NPOBEPKY HATYPaJIbHOIO 4YKCla HA
MPOCTOTY, BBIJICICHUS U U3 HATYPATHHOTO YKCTIA.

K koHumy oOyuenus B 9 kiacce y oOydaromierocss OyayT c(opMupoOBaHbI
CJIEIyIOLIME YMEHMUS:

pa30buBaTh 3aJayd Ha MOJ3aJauyd, COCTAaBIISITh, BBHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIOJIB30BAHMEM BETBIEHUM, LIUKIOB U
BCIIOMOT'aTEJIbHBIX AJITOPUTMOB ISl YOPABJICHHS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTExXHUK;

COCTABJISITh U OTJAXXHUBATh IIPOTrPaMMBI, PEANTU3YIOLIIUE TUIIOBBIE AJITOPUTMBI
OOpaOOTKM YHUCIOBBIX IOCJEIOBATEIbHOCTEH WJIM OJHOMEPHBIX YHCIOBBIX
MacCUBOB (TOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI UJTM KOJIMYECTBA AJIEMEHTOB C
3aJlaHHBIMU CBOMCTBaMM) Ha OJHOM W3 S3bIKOB HporpammupoBanus (Python,
[[IxonbHBIN ATTOpuTMHUYECKUN SA3BIK);

pacKphIBaTh CMBICI MOHATHNA «MOJENb», «MOAECIUPOBAHUEY», OMNPEIAECIATH
BUJbI MOJIEJIEH, OLIEHWBATh aJEKBATHOCTh MOJIEIN MOJAEITUPYEMOMY OOBEKTY U
HEISIM MOJIETUPOBAHMS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbS MJIsi MOJICIUPOBAHUS CHUCTEM CETEBOU H
HEePapXUIECKON CTPYKTYPHI, HAXOUTh KpaTYalImii myTh B Tpade;



BbIOHpaTh CIIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajavyeil  (Tabmmibl, CcXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3YaJIM3al[MH YUCIOBBIX JaHHBIX, B TOM YHUCIIE C BBIICJICHUEM JUana30Ha Ta0IULIbI
Y YIIOPSAAOYMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TAOIUIIAX POPMYJIIBI JIs1 PAcuETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTndyeckux (yHKUUH (CyMMHPOBAHHE U
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHIECKOE,
HOUCK MAaKCHMaJIbHOIO U MUHUMAJILHOTO 3HaYEHUsI ), a0COIFOTHON, OTHOCUTEIIbHOM,
CMEILIaHHOU aJpeCalny;

UCIIONIb30BaTh JJIEKTPOHHBIE TAOJUIBI Ui YUCIEHHOTO MOJEITUPOBAHUS B
IPOCTHIX 33/1a4aX U3 Pa3HbIX yUEOHBIX IPEIMETOB;

UCIIOJIb30BaTh  COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE CEpPBUCHI, OOJIAYHBbIE XpAHWIMILA JaHHBIX, OHJIAHH-
nporpamMmbl  (TEKCTOBBIE M TIpaUUeCKUe pPEIaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOH ¥ MOBCEIHEBHOU JEATEIbHOCTH;

OPUBOJUTH TPUMEPBl HCIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHUCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYTr, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOH ¥ MOBCETHEBHOU J€ATEIbHOCTH;

UCITI0JIb30BAaTh Pa3JIMYHBIE CPEJICTBA 3aIUTHI OT BPELOHOCHOTO MTPOTrPaMMHOTO
o0ecrniedeHus, 3alUIIaTh IEPCOHATBHYI0 HHPOPMALUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTyTa U €ro NocjielCTBUN (pa3rialleHusi, HOJMEHbI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TE€XHOJIOTMYECKMX W  COLHMAIBHO-IICUXOJOTMYECKUX  aCHEKTOB
UCIIONIb30BaHusl ceTh MHTepHeT (ceTeBas aHOHMMHOCTb, LU(PPOBOW CIE,
ayTEHTUYHOCTbh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEAOHOCHOIO KOAA);

pacro3HaBaTh MOMBITKU U MPEAYyNPExXAaTh BOBICUEHHE ce0sl U OKPYKaIOIIUX
B JECTPYKTHUBHbIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIIE
KHOepOYJUIUHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paznea 1. liIndpoBasi rpaMOTHOCTD
11 Kommnsrorep — yHuBepcaiabHOE yCTPOUCTBO )
’ 00pabOTKH JaHHBIX
1.2 [IporpamMmel 1 1aHHBIE
1.3 KomnbroTepHsbie cetu 2
Hroro no pazaeny 8
Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus u napopMamoHHbIe )
’ MPOLIECCHI
2.2 [IpencraBnenue nHGpOpMaLUU 9
Hroro no pazneny 11
Pa3zpnen 3. UndopmannoHHbIe TEXHOJIOTUHA
3.1 TekcToBbIE JOKYMEHTHI 6
3.2 KomnbroTepHas rpaduka
33 MynbTUMEANITHBIE TPE3EHTALNN 3 1
Hroro no pazneny 13
O60011eHne U cHCTEMaTH3aIHSA 2 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBBI MH(P)OPMATHKH
1.1 Cuctembl CUUCIICHUS
1.2 DJIEeMEHThl MAaTEMATUYECKOU JIOTUKU
Hroro no pazneny 12
Paznen 2. AaroputMbl 4 NpOrpaMMHpPOBaAHUE
21 HcnonauTenu u anropuTMsl. 10
’ ANTOPUTMUYECKUE KOHCTPYKITHH
2.2 S3bIK IpOrpaMMUpPOBaHUs 9
23 AHanus aJropuTMoB 1
Hroro no pazneny 21
O0600611eHre U cucTeMaTH3alus 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




9 KUIIACC

KonuyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne ii/m P Kontpoabnbsie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznea 1. ludpoBasi rpamoTHOCTH
11 I'moGanpHas cets IHTEpHET U CTpaTeTuu 3
' 0€301acHOTO MOBEICHUS B HEi
1.2 Pabora B nH(pOpPMAIIMOHHOM MPOCTPAHCTBE 3
Hroro no pazneny 6
Pasnen 2. Teopernueckue 0CHOBbI HH(POPMATUKH
2.1 MoaenupoBaHue Kak METOJ] TO3HAHUS 8
Hroro no pazaeny 8
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHpPOBaHHUE
3.1 Pa3paboTka anropuTMoB u nporpamm
3.2 VYmpasnenue
Uroro no pazaeny 8
Pasnen 4. UndpopMannoHHbIe TEXHOJIOTHHI
4.1 DNEeKTPOHHBIEC TAOTUIIBI 10
47 WNHdpopmanoHHbIe TEXHOJIOTHH B 1 1
' COBPEMEHHOM O0I11eCTBE
Hroro no pazneny 11
O06o001IeHre U cucTeMaTH3alus 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Ou.Henens

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

Komnerorep —
YHHUBEPCAIbHOE
BBIYUCIIUTCIIBHOC
yCTPOMCTBO, paboTaroiiee mo
nporpamme. TexHuka
0€30MMacHOCTH U TIpaBUiia
paboThl Ha KOMIBIOTEPE

Hcropus u coBpeMeHHbIE
TEHJICHLIUU pa3BUTHUSA
KOMIIBIOTEPOB

https://m.edsoo.ru/6SEEBH9FV

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

[IporpamMmmMHoe obecrieueHue
koMnbroTepa. [IpaBoBas
OXpaHa MporpamMm M JTaHHBIX

https://m.edsoo.ru/5SIMOLO0141

®daiinel 1 manku. OCHOBHBIE
oreparuu ¢ dainamu u
MarKaMu

ApxuBaius 1aHHbIX.

Hcnonp30Banne nporpamm-
apXUBaTOPOB

KomMmnbrotrepHsie BUpYCHI U
AHTUBUPYCHBIE IPOIPAMMBI

https://m.edsoo.ru/RSBIYWLHT

https://m.edsoo.ru/ZBVAPNOJ3

https://m.edsoo.ru/XXZEEQBH9



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9

Kommnsrorepnsie cetu. Ilonck
uHpOpMalLUU B CETH
HNutepner

https://m.edsoo.ru/TI80IC62S

CepBuChl HHTEPHET-
KoMMyHHKaui. CeteBoi
stukeT. CTpareruu
0€30I1aCHOTO MOBE/ICHUS B
HnTepuere

https://m.edsoo.ru/3FOQX20Q7Z4

10

WNudopmanus u naHabe

NudopmaiinoHHbIe TPOIIECChI

10

https://m.edsoo.ru/QLLTKFAS&0
https://m.eds0o0.ru/R4AGZWVISY

11

PaznooOpa3zue sS36IK0B 1
andasutoB. EcrecTBeHHBIC U
(bopMasbHbIC SI3BIKH

11

https://m.edsoo.ru/46DOCIMQ1

12

13

14

JIBoUuHBIH angaBur.
[Ipeo6pa3zoBanue 1106010
andaBuTa K TBOUYHOMY

[IpencraBnenue n1aHHBIX B
KOMITBIOTEPE KAaK TEKCTOB B
JIBOUYHOM aJihaBUTE

Enuauie: n3mepenus
nH(OPMAILIUU U CKOPOCTH
nepenayn JaHHBIX

12

13

14

https://m.edsoo.ru/DVHLTACX7

https://m.edsoo.ru/SDXNOD50A

https://m.edsoo.ru/LOHOGLHOU

15

KonnpoBanue TeKCTOB.
PaBHOMEpHBIE U
HEPaBHOMEPHBIE KOJIbI

15

https://m.edsoo.ru/VWHQ997FY

16

JlexoaupoBaHue COOOIICHHIA.
NudopmannoHHbIit 00bEM
TEeKCcTa

16

https://m.edsoo.ru/ WFEBO9OCC



https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4
https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC

17

[Mudposoe npeacraBieHne
HETIPEPBIBHBIX JIAHHBIX

17

https://m.edsoo.ru/C74FZTZY9

18

Konuposanue nisera. Onenka
MH(POPMALMOHHOTO 00BEMA
rpadUUeCKUX TAaHHBIX JIJIS
pacTpoBOro U300paKEHUS

18

https://m.eds00.ru/09JVVNY9Y

19
20

KO,I[I/IpOBaHI/Ie 3BYKa

PesepBHbIil ypok

19
20

https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/OCVNG5H1X

21

22

23

TekcToBbIE TOKYMEHTBI, UX
BBOJ M PEIAKTUPOBAHUE B
TEKCTOBOM MPOLIECCOPE

dopmaTUpOBaHUE TEKCTOBBIX
JOKYMEHTOB

[TapameTpsl cTpaHUIBIL.
Crniucku 1 TabauIIbI

21

22

23

https://m.edsoo.ru/QR7MWF1XM

https://m.edsoo.ru/GO9RAK7D9D

https://m.edsoo.ru/USH2MSPYM

24

25

26

27

BcTaBka HETEKCTOBBIX
00BEKTOB B TEKCTOBBIE
JTIOKYMEHTBI

NuTennexryanbHbie
BO3MOYXHOCTH COBPEMECHHBIX
cucteM 00pabOTKH TEKCTOB

O06o01enue u
CUCTEMAaTU3alMsl 3HAaHUN 110
TeMe « TekcToBble
JIOKYMEHTBD»

I'paduueckuit pegakrop.
PactpoBbie pucyHku

24

25

26

27

https://m.edsoo.ru/YSB7Z272F6

https://m.edsoo.ru/IGEUSOUF2

https://m.edsoo.ru/MWJID202KG

https://m.edsoo.ru/VOR4QAONI



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

28

Oneparuu pe1akTUPOBAHUS
rpaguIecKux 0OBEKTOB

28

https://m.edsoo.ru/F6KD5SQWOM

29

30

BekTopHas rpaduka
O60061eHue u

cUCTeMaTH3alusl 3HAaHUH 3a
Kypc 7 Kiiacca

29

30

https://m.eds00.ru/RSOIRGY59R

https://m.edsoo.ru/2B7RXLXYB

31

HroroBas KOHTpoOJIbHAS
pabora / Beepoccuiickas
poBepoyHas pabora

31

https://m.edsoo.ru/O3PMDI76P

32

IToaroroBka
MYJbTUMEIUNHBIX
Mpe3EHTaLMI

32

https://m.edsoo.ru/EEKD5SOHO

33

34

JloGaBieHue Ha ClIaia
ay/IMOBU3yaJIbHBIX JIAHHBIX,
aHUMAIIUU U TUTIEPCCHUIOK

O06o06menue u
cHCTeMaTHu3aIus 3HaHUM 110
Teme «MyJbTUMEINITHBIE
MPE3EHTALIN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

33

34

https://m.edsoo.ru/EX0ZXANBG

https://m.edsoo.ru/IGOK35DD8



https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KUIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabsnble IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Heno3unmonurle u

1 HO3UIIMOHHBIE CUCTEMBI 1 https://m.edsoo.ru/0H168NING
CUHCIIEHUS
PassepuyTas dopma 3amucu

2 pHy Gop 1 https://m.edsoo.ru/OIXKRYJ1S
qyciaa
JIBonuHas cucteMa
cuucieHus. ApudpmeTndeckue

3 . 1 https://m.edsoo.ru/AMWEF8DE4Z
onepanyy B IBOMYHOMN
CUCTEME CUHCIIECHHUS
BocbemepuuHnas cucrema

4 1 https://m.edsoo.ru/3K4YLI1TKU
CUHCIIEHUS
IMlecTHagaTeEpUUHAsI CHCTEMA

5 AaTep 1 https:/m.eds00.ru/F6X7LQIXY
CUHCIIEHUS
O06o061IEHNE U

6 cUCTeMaTHU3aIus 3HaHUH 110 1 https://m.edso00.ru/232W830CB
TeMe «CUCTEMBI CUUCIECHUSDY

7 Jlornueckue BbICKa3bIBaAHUS 1 https://m.edsoo.ru/QGSRGFKDY
Jlornueckue onepanuu «u»,

8 pall 1 https://m.edsoo.ru/S4ARZCE5SV
KUTTAY, KHE»
OmnpeneneHue UCTUHHOCTH

9 peAt 1 https://m.edsoo.ru/QKFMNWFLY
COCTaBHOI'O BBICKA3LIBAHUS

10 Tabnauisl UICTUHHOCTH 1 https:/m.edsoo.1u/QAAE7XDH3

11 Jlornueckue 31eMEHTEI 1 https://m.eds00.ru/6CNEKHGME



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME

12

«DIeMEeHTBI MATEMATUYECKOUN
JIOTUKW»

https://m.edsoo.ru/JZFVQ4V57

13

14

ITonsiTue anropurma.
Hcnonnaurenu anroputMoB

CBolicTBa airopuT™a.
CniocoOsl 3anucu aaroputMa

https://m.edsoo.ru/TIVITTCAB

https://m.edsoo.ru/V4Y2MAATG

15

AnropurMuyeckas
KOHCTPYKIHS «CIIEOBAHUE).
JIvHeHbIN anroput™

https://m.edso0o0.ru/D988TRC8V

16

AnropurMuyeckas
KOHCTPYKIIUSI «BETBJICHUE:
MIOJTHASI ¥ HETIOJTHAs! (POPMBI

https://m.edsoo.ru/ XEVM28ZWT

17

18

AnropurMuyecKas
KOHCTPYKIHUS «IIOBTOPEHUE»

d)opMaanoe HUCITOJTHCHUC
aJIropuTMa

https://m.edsoo.ru/U4U7XUTIH

https://m.eds00.ru/QV6XREQW4

19

PazpaboTka HECIOKHBIX
AITOPUTMOB C
HUCIIOJIb30BAHUEM IIUKJIOB IJIS
ynpaBieHus: GopMaabHBIMU
UCTIOTHUTEISIMU

https://m.edsoo.ru/UEWNIJTKA 1

20

PazpaboTka HECITOKHBIX
AJITOPUTMOB C
UCIIOJIb30BAHUEM IMKIIOB U
BETBIICHUH JUTS yIIPABICHUS
bopmMambHBIMU
UCTIOJTHUTEIISIMH

https://m.edsoo.ru/IAUXHLAOO

21

BrinosiHeHne anropuTMoB

https://m.edsoo.ru/SOA9R13NF



https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF

O06o0061EeHNE U
CHCTEMATU3aLUs 3HAHUH T10
teme «VcnonHuTenu u

22 https://m.edsoo.ru/DBR96AUS59
AJTOPUTMBI.
AJIrOpuTMHYECKHE
KOHCTPYKITU
il .

23 3PIK HPOTPAMMHIPOBATIA https://m.edsoo.ru/VYYOSREH1
Cucrtema nporpaMMHPOBAHHS
ITepeme e. Onepato

24 PEMEHHbIC. LIIEpaTop hitps://m.eds0o0.ru/QQ36SYH4V
MIPUCBaNBaHUS
I1

25 pOF?aMMHpOBaHHe https://m.edsoo.ru/5SW740Z6S3
JUHEHHBIX aJITOPUTMOB
PazpaboTka nmporpamm,

26 CoZepaKaIIUX OIepaTop https://m.edsoo.ru/UQ1S3BIVJ
BETBIICHUSA

aJloroBas OTJIagKa

27 Jluanoroas oTiaK https://m.edsoo.ru/ITAWIOSNJ7
porpaMmm

28 [uxkn ¢ ycnoBuem https://m.edsoo.ru/FY31SPT94

29 uxn ¢ mepeMeHHOM https://m.edsoo.ru/U6AHGB0O3K
O6paboTKa ¢ o

30 pADOTKA CHMBOJILHBIX https://m.eds00.ru/WXMKYQO7X
JTAHHBIX
HroroBast KOHTpOJIbHAS

31 pabota / Bcepoccuiickas https://m.eds00.r/QQQP3FNCD
poBepouHas pabora
0O00011eHne n
cUCTEMATH3aLUs 3HAaHUH U

32 H https://m.edsoo.ru/VI701RLPK

YMEHUH 110 KypCy
uHpOpPMATUKHU 8§ Kitacca



https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK

33

34

AHanu3 ajJiropuTMOB.
Omnpenenenre BO3MOKHBIX
pe3yJIbTaTOB pabOTHI
aIropuTMa Mpyu 3aJaHHOM
MHO>KECTBE BXOJHBIX TAHHBIX

AHanu3 ajJiropuTMOB.
Ornpenenenrie BO3MOXHBIX
BXOJTHBIX JIaHHBIX,
MPUBOIAIINX K JAHHOMY
pe3ynbTary

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/OHBV45LLN

https://m.edsoo.ru/71W3GZ5A8



https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

I'moGanbhas cets MHTEpHET.
[P-anpeca y3noB. boisbiime
JTAaHHBIE

NudopmanmonHas
0€301acHOCTh

VYyer noHsaTHs 00
nH(pOpMaITMOHHOM
0€30MacHOCTH MPH CO3TaHUHU
KOMIUTEKCHBIX
MH(OPMALIMOHHBIX 0OBEKTOB B
BHJI€ BEO-CTPAHUI]

Buzpl nesaTenbHOCTH B CETH
HNHurepHer

https://m.edsoo.ru/UB3JKBQYM

https://m.edsoo.ru/303AHI11JB

https://m.edsoo.ru/SEZUEI6 X1

https://m.edsoo.ru/9H98AEQGS

O06na4vHble TEXHOIOTHH.
Hcmonp30Banne OHIIAH-
oduca st pazpaboTKu
JIOKYMEHTOB

https://m.edsoo.ru/RDLTKDIEY

0O00011eHne n
cucTeMaTH3aIns 3HaHUH 110
TeMaM «l JTo0anbHas ceTh
WHuTepHeT u cTpateruu
0e30I1acHOTO MOBEICHUS B
Heli», «Pabora B

https://m.edsoo.ru/A65FGDKCH



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH

UH(POPMALIMOHHOM
IPOCTPAHCTBE

Mojgenu 1 MOJETUPOBAHHUE.
Knaccudukanuu moaeneit

Tabnuuyasle MoIeIN

https://m.edsoo.ru/10LAY40SD

https://m.edsoo.ru/9RVCHE649

Pa3zpaboTtka ogHOTAOMIMIHON
0a3el ma"HHbIX. CocTaBiIeHHE
3arpocoB K 0ase JaHHBIX

https://m.edsoo.ru/OCHZCHMZS

10

I'pad. BecoBas marpuma
rpada. yinHa myTH MexIy
BepIIMHaAMU Tpada.
Brruncnenue xonudecrsa
NyTel B HalIPaBICHHOM
AIMKIIMYECKOM rpade

https://m.edsoo.ru/QAZPCFUJW

11

12

13

Hepero. [Tepebop BapruaHTOB ¢

MOMOIIbIO JiepeBa
Maremarnueckoe
MOJIEJTMPOBAaHUE

OTanbl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

https://m.edsoo.ru/FJI9Y8V4P

https://m.edsoo.ru/OPNCB5LUY

https://m.edsoo.ru/JCU2XL56Q

14

0O00011eHne n
CHCTEeMAaTH3aIus 3HAaHUH.
«MopgenupoBaHue KaKk METO
MMO3HAHUS

https://m.edsoo.ru/OLM7SHO33

15

PazOuenne 3amaun Ha
noazamaun. CocTaBieHHE
AJITOPUTMOB M TIPOTPAMM C
HCIIOJIL30BAHUEM BETBJICHMIA,

https://m.edso0.ru/8XJXNF80O6



https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6

IOUKJIOB U BCIIOMOI'aTCIIbHBIX

AITOPUTMOB

16 OnHoMEpHBIE MACCHBBI https://m.edsoo.ru/V33JLIY4L
Tunosble anrOpUTMbI

17 https://m.edsoo.ru/K4EJDMDMJ
00pabOTKH MacCUBOB

18 CoptupoBka MaccuBa https://m.edsoo.ru/FNHKT7K36

19 O6paboTka MoToKa JaHHBIX https://m.edsoo.ru/SHXYWDUNR
O06o06mIeHne u
cHUCTeMaTU3alrs 3HaHU.

20 https://m.edso00.ru/8Y 1M9GX3Q
«Pa3paboTka alropuTMOB U
IpOrpaMm»»
VYupasnenue. Curnai.

21 https://m.edsoo0.ru/LOTRK1VTO
OGparHas CBs3b

22 PoGoTusupoBaHHbIE CHCTEMBI https://m.edsoo.ru/MHS57R1W1B
DNEKTPOHHBIC Ta0IHIIBI. TUTIBI

23 JAHHBIX B sTUeHKax https://m.edsoo.ru/4516A0A16
AIEKTPOHHOU TaOIUIIBI
PenaktupoBanue u

24 https://m.edsoo.ru/TMK6TCIBL
dbopmaTtrpoBaHue TaOIHUI]
Bcerpoennbie pyHKIH 1S
MOKCKa MaKCUMYyMa,

25 Y https://m.edsoo0.ru/4VFQO1JSL
MHUHUMYyMa, CYMMBI 1
CpemHero apuPpMeTHIECKOTO
CoprupoBka u punbTpanms

26 JTaHHBIX B BBIJICIICHHOM https://m.edsoo.ru/4YJJIIOW27

Iuara3oHe



https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27

[TocTpoenue nuarpamMm u

27 rpauKOB B 3JIEKTPOHHBIX 1 https://m.edsoo.ru/XAQ39QFA9
TadauIax
OtHocurenpHast, aOCOMIOTHAS

28 1 https://m.eds00.ru/BOKBICCTC
U CMEIIaHHas aJipecarius
VY cnoBHBIE BEIYUCICHHUS B

29 1 https://m.eds00.ru/7J4CQG56T
3JICKTPOHHBIX TaOIUIIAX
O6pad 0 §]

30 PabOTIa DOTLITHX HADOPOB 1 https://m.edsoo.ru/V4BJBT4LX
JAHHBIX
YucneHnoe MOASIIMPOBAHNE

31 HCIICHIOE MOACIHPOBATIHE B 1 https://m.edsoo.ru/KCOSRK30J
JIEKTPOHHBIX TA0JIUIIAX
HroroBast KOHTpOIbHAS

32 1 https://m.edsoo.ru/1UK84LSGZ
pabora
Ponw undopmarnmonasix

33 TEXHOJIOTHI B pasBUTHHI 1 https://m.edsoo.ru/9SHKFEMN4
SKOHOMHKHU MHPA, CTPAHBI,
peruoHa
0O0001eHue 1

34 cucremarusanus. Mltorosoe 1 https://m.eds00.ru/SCFMNUNRW
MOBTOPEHHE.

OBILIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME



https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/7J4CQG56T
https://m.edsoo.ru/V4BJBT4LX
https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

1 ITo Teme «IludpoBas rpaMOTHOCTHY

[losicHaTe Ha mTpHMEpax CMBICI HOHATHH  «HMHGPOPMAIH»,
1.1 «nH(pOpPMAIIMOHHBI  mpouecc»,  «o0paboTka  MH(MOpMAIHNY,

«XpaHeHue nHhopMaLuny, «repeaada HHHOpMaIun)

[IpuBoauTh mNpUMEpPHl COBPEMEHHBIX YCTPOWCTB XpAHEHUS U
1.2 nepenaun  MHGOpPMAIMK, CPaBHUBATh WX  KOJUYCCTBEHHBIC

XapaKTCPUCTUKHU

HonyanL U HCIIOJb30BaTh I/IH(I)OpMaI_[I/IIO 0 XapaKTCPUCTHUKAX
13 MEpCOHAJIBHOT'O KOMIIBIOTCpa H €ro OCHOBHBIX  3JIEMCHTAX
(npoueccop, orcparTuBHasd IaMATb, MJOJI'OBPEMCHHAsA  I1aMATb,

yCTpOiCTBa BBOJa-BbIBO/IA)

14 COOTHOCHTE XapaKTCPUCTUKHU KOMIIBIOTEPA C 3aJa4aMu, pCIaCMbIMU
C €ro MoOMoOIbIO

OpueHTHpOBaThCS B HEPAPXUUECKON CTPYKType (aiioBOil cUCTEMBI
s (3anuchIBaTh MoJIHOE UM (haitna (kaTasiora), myTh K (ainy (karajiory)
[0 MMEIOIIEMYCSl ONUCAaHUIO0 (PaiIOBOM CTPYKTYpbl HEKOTOPOTo

MH(POPMALIMOHHOTO HOCUTEIIS)

Pabotaths ¢ (aiioBoil cuCTEMOIl MepCOHATBHOIO KOMIIBIOTEpA C

HCII0JIb30BaHUEM rpaguyeckoro uHTepdeiica: CO3/1aBaTh
1.6 (komupoBaTh, IEpeMellaTh, IMEepEeMMEHOBBIBATh,  YAANATh U

apXuBHUpOBaTh (haliabl M KaTajJord, HCIOJIb30BaTh AHTHUBUPYCHYIO

IIporpaMmy)

Hckats uHpopmanuio B VMHTepHETE (B TOM 4YHCIE IO KIIOYEBBIM
1.7 CJIOBaM, MO U300pa)XKeHHI0), KPUTHUECKH OTHOCUTHCS K HalJIeHHOU

I/IH(I)OpMaI_II/II/I, OCO3HaBaThb OIIACHOCTb MOJI JUYHOCTH H O6IJ.I€CTB8.




1.8
1.9

1.10

pacrpoCcTpaHeHHs BpPEAOHOCHOW uWH(pOpMalMM, B TOM 4YHCIE
AKCTPEMHUCTCKOTO M TEPPOPUCTUUYECKOTO XapaKTEPA

[TonnMate CTPYKTYpy apecoB BeO-pecypcoB

Hcrnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALNI
Cobumonate TpeboBaHusl 0€30MacHOW HSKCIUTyaTallMd TEXHUYECKUX
cpeacTB WMHGOPMAIMOHHBIX ¥ KOMMYHHMKALIMOHHBIX TEXHOJOTHH,
coOiroaaTh CETeBOM JTHUKET, 0a30Bble HOPMBI HH(YOPMAIIOHHOM
ATHUKH U TIpaBa MpH paboTe ¢ MPHIOKEHUSIMU Ha JIFOOBIX yCTPOHCTBAx
u B lnTepHete, BoIOMpATh O€30MacHbIe CTPATETUH MOBEJCHHS B CETU
[TpuMeHsTh METObI NMPOQPIIAKTUKN HEraTUBHOTO BIUSHUS CPENICTB
MH(POPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN Ha 30POBHE

II0JIB30BAaTCIA

[To Teme «TeopeTnueckne OCHOBBI MHPOPMATHKI

2.1

2.2

23

KoaupoBaTe 1 1ekoqupoBaTh COOOIIEHUS MO 3aJaHHBIM MpaBUiIaMm,
JIEeMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX IPUHIMIIOB KOAUPOBAHUS
uH(pOpMaLMU pa3IMuHOM IPUPOIbI (TEKCTOBOM, TpaduuecKoi, ayino-
CpaBHMBaTh JUIMHBI COOOILEHHH, 3alMCaHHBIX B  Pa3IMYHBIX
anaBuTax, onepupoBaTh SAMHUIIAMH U3MEPEHUS HH()OPMAITHOHHOTO

00BéMa u CKOpPOCTH MEpeaadn JaHHbIX

OI_IeHI/IBaTB U CpaBHUBATH PpPasMCpbl TCKCTOBLIX, I‘pa(bI/I‘leCKI/IX,

3BYKOBBIX (paiisioB U BUIe0]ailioB

ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI

3.1

IIpencraBnsaTte  pe3ynapTarbl  CBOEW  JAEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIBTUMEIUNHBIX IIPE3ECHTALUN

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme «TeopeTudeckre OCHOBbI THPOPMATUKI»




1.1

1.2

1.3

[losicHaTh Ha mpuMepax pa3auyusi MEXAy NO3ULUOHHBIMU U
HEMO3UIIMOHHBIMH CHCTEMAaMM CUUCIICHUS

3anuchiBaTh U CpaBHUBATH 1ienbie yncaa ot 0 1o 1024 B pa3nuyHbIX
MO3UITMOHHBIX CHCTeMaxX CYHCIeHUs (C ocHoBaHusMH 2, 8, 16),
BBITIOJIHSTH apU(PMETHICCKHE OTICPAIIMH HAJl HUMHU

PackpplBaTh CMBICTT TIOHSATHUH  «BBICKAa3bIBAHUE», «JIOTHYECKAS

onepanus», «JIOTHYCCKOC BbIPAKCHHUCH

1.4

3anuckeBaTh JIOTHYCCKHUEC BbIPpAXKCHUSA C HCIIOJIB30BaHHUECM
JU3BIOHKIWH, KOHBIOHKIIUKW W OTpHULAHUA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKHUX BBIan(eHHFI, €CJIM HM3BCCTHBI 3HAYCHUA HNCTHUHHOCTHU
BXOAAIIUX B HETO MNEPEMEHHBIX, CTPOUTH Ta6J'II/II_[bI HUCTHUHHOCTH OJIsA

JIOTUYECKUX BBIPAKCHUIN

2.1

2.2

ITo Teme «AIrOpUTMBI M IPOIPAMMUPOBAHKE)

PackppiBaThb  CMBICI  TNOHATUH  «UCIIOJHUTEIbY», «AITOPUTMY,
«IporpamMmay, TOHUMAas Pa3HUIy MEXAy YIOTpeOJICHHEM JTHX
TEPMUHOB B OOBIJICHHOM pedn U B HH(OpMATHKE

OnuceIBaTh AJITOpUTM PCIICHUA 3aJa4r pa3/IMYHbIMHA CHOCOGaMI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

23

COCTaBJISITI), BBITIOJIHATE BPYUYHYIO M HAa KOMIIBIOTCPE HCCIIOKHBIC
AJIT'OPUTMBI C UCITOJIb30BAHUCM BETBJICHUH U HUKIIOB IJIs1 YIIPABJICHUS

HUCIIOJIHUTCIISIMU

24

Hcmonp30BaTh KOHCTAaHTHI U NEPEMECHHBIC PA3JIMYHBIX THIIOB
(‘H/ICJ'IOBBIX, JJOTHUYCCKHUX, CI/IMBOJ'IBHBIX), a TaKXE COJACpIKalIneC HUX

BBIPAKEHMSI, HCIIOJIb30BaTh OIIEPaTOp NPUCBAUBAHMS

2.5

Ucnonp3oBate mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAUYCHHUS,

Oonepanru U BbIPAKCHUA C HUMU

2.6

AHaJ'II/ISI/IPOBaTB NpCAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHUCJIC
ONpeaACiIsATb, KaKUC PE3yJIbTaTbl BO3MOKHBI IIpU  3aJJdHHOM

MHOXECTBE UCXOIHBIX 3HAUCHUH

2.7

Co3maBaTh M OTJIQXKUBATh MPOrPAMMBI HA OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, lIkonpHbIN AnropurMudeckuii SA3bik),
peaNn3yIoIIre HECIOKHBIE aITOPUTMBI 00PaOOTKHU YUCIIOBBIX JAaHHBIX
C HCIOJIb30BAHUEM LIUKJIOB Y BETBJIEHU, B TOM YUCJIE PEATU3YIOIINE

IPOBEPKY AEIMMOCTH OJHOIO LIEJOr0 4YMciia Ha JIPyroe, MpoBEpKY




HATypaJbHOIO 4YHCIa Ha TMPOCTOTY, BbIIENEeHUS wUdp U3

HATYpaJIbHOTO YKcia

9 KITIACCA

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

1

1.1

ITo Teme «IludpoBas rpaMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHUKAIITMOHHBIE CEPBUCHI, OOJAYHBbIC XpaHWJIMINA JaHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE U TpadUUYeCcKUE PEeIaKTOPhI, CPEIb

pa3paboTKM) B yueOHOM U MOBCEITHEBHOM JIEATETLHOCTH

1.2

[IpyuBONT,  TPUMEpPHI  HCIOJB30BAaHHUS  TeOMH(OPMAIIMOHHBIX
CEpBUCOB, CEPBUCOB TOCYIAPCTBEHHBIX YCIYr, 00pa3oBaTelIbHbIX

cepBucoB MHTepHeTa B yUeOHON M MTOBCEHEBHOM JCSITSILHOCTH

1.3

1.4

Mcronp30BaTh pa3iuyHbIe CPEACTBA 3alIUTHl OT BPEAOHOCHOTO
POTPaAaMMHOTO o0ecrieyeHus, 3alHUIIATh NEPCOHAIBHYIO
WH(OPMALIMI0O OT  HECAaHKIMOHHPOBAHHOTO JOCTyla W  €ro
MOCNEACTBHUI (pa3rialieHus, MOAMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTHUYCCKUX u COIUAJIBHO-IICUXOJIOTUYCCKUX
ACTMEKTOB HCIMOJIb30BaHUs ceTh VHTepHeT (ceTeBas aHOHHUMHOCTD,
UQPPOBOH ClIe]], ayTEHTHYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTH
BPEIOHOCHOTO KO/1a)

Pacno3HaBaTh TONBITKM M NPEAyNpeXJIaTh BOBIECUEHHE ce0s U

OKPY’KaIOLIMX B JECTPYKTUBHbIE U KPUMHUHAJIbHBIE (DOPMBI CETEBOU

AKTUBHOCTH (B TOM 4yucIie KUOepOyJIIITUHT, (PUILIHHT)

ITo Teme «TeopeTnueckre OCHOBbI THPOPMATUKI»

2.1

PaCKpBIBaTB CMBICIT  TIOHSITHM «MOACIb», «MOACIUPOBAHUC),
ONpeCACIIAATb BHU/BL MOI[GJIGIZ, OLICHUBATh aACKBATHOCTbL MOJICIIN

MOJICIIUPYEMOMY OOBEKTY U LEIISIM MOJCITMPOBAHUS




2.2

Hcnonb3oBate rpadpl U JAEpPEeBbs A MOJCIUPOBAHUS CUCTEM

CETEBOU U MEPAPXUUECKOU CTPYKTYPhI, HAXOAUTH KpaTYaulIuid MyTh B

rpade

ITo TemMe «ANrOpUTMBI U IPOrPaMMHUPOBAHUE)

3.1

3.2

Pa30uBath 3a1aun Ha 0J3a7]a41, COCTABJIATD, BBIIIOJIHATH BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE aIrOPUTMBI C HCIIOIb30BAHUEM
BETBJICHUM, ILMKIOB M  BCIOMOIAaTEJIbHBIX AJITOPUTMOB UL

yHhpaBJICHUA UCIIOJIHUTEIISIMU

CocTaBnaTh U OTIAXKUBaTh IPOrPaMMbl, PEAIU3YIOIIME THUIIOBbIE
QITOPUTMBI  OOpAaOOTKM YHCIIOBBIX IOCJIEIOBATENBHOCTEH  WIIH
OJTHOMEPHBIX  YHCJIOBBIX  MacCUBOB  (IIOUCK  MaKCHUMYMOB,
MUHUMYMOB, CyMMbl MJIM KOJHMYECTBAa 3JEMEHTOB C 3aJaHHBIMU
CBOWMCTBAMM) Ha OJHOM H3 S3bIKOB HporpammupoBanus (Python,

[konpHBIA ANroputMudeckuil S3bIk)

4.1

ITo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHH»

Breibupates cnoco® mpeacTaBieHHUs JaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3amaueil (TaOiuIpl, CXeMbl, TpaduKH, TUarpamMmbl) C
UCIIOJIb30BAaHUEM  COOTBETCTBYIOLIMX  MPOTPaMMHBIX  CPEICTB

00pabOTKH JaHHBIX

4.2

4.3

Mcronp30BaTh 3EKTPOHHBIE TAOMUIBI Ui 00pabOTKH, aHAW3a U
BU3yaJIU3allUM YHUCJIOBBIX JAHHBIX, B TOM 4YHUCJIE C BBIACICHHEM
JIyana3oHa TaONMWIBI W yHOpSAIOYMBAaHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

Co3naBaTh W NPUMEHSATH B AJEKTPOHHBIX Tabuuuax (GhopMysbl 1is
pacu€ToB C HCIOJb30BAHHMEM BCTPOCHHBIX  apU(PMETHUYECKHX
¢yHKUMH (CyMMHpOBaHME W TMOJCYET 3HAYEHUHM, OTBEYAIOLIMX
3aJJaHHOMY  YCJOBMIO, CpelHee  apudMeruyeckoe,  MOMCK
MakCUMaJbHOTO W  MHHMMAJIBHOIO 3HAYeHHUs), aOCONIOTHOM,

OTHOCHUTEJILHOM, CMEIIIAHHOW aJipecariiu

4.4

HUcnonb3oBarth 3JIEKTPOHHBIE TaOJINIIBI U1 YUCJIEHHOIO

MOZACIIMPOBAHUSA B IIPOCTHIX 3a/la4ax U3 pa3HbIX y‘-Ie6HBIX npeaMecToOB




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Hudposast rpaMOTHOCTH

Kommbrotep — yHUBEpcaabHOE BBIUMCIUTEILHOE YCTPOUCTBO, padoTarolee mno
nporpaMMe. THIIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPBI, CYNEPKOMIbIOTEpbl. MoOunbHble ycTpoiicTBa. TexHuka

0€30MacHOCTH U MpaBuiia paboThl Ha KOMIIBIOTEPE

1.2

1.3

1.4

OcHOBHBIE KOMIIOHEHTBHI KOMITbIOTEpa W MX HazHaueHue. I[lpoieccop.
OnepatuBHass M JOJTOBpPEMEHHas IaMATb. YCTPOMCTBAa BBOJA M BBIBOJA.
CeHCOpHBII BBOJI, TATYNKN MOOMIIBHBIX YCTPOMCTB, CPelICTBA OMOMETPHUIECKOI

aYTeHTI/I(bI/IKaI_II/II/I

Hctopus pa3BUTUS KOMIIBIOTEPOB U MporpaMMHOro odecneuenus. Ilokonenus
KoMIIbloTepoB.  COBpEMEHHBbIE  TEHJEHUMU  DPA3BUTUS  KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [Tapannenbhblie Berunciaenus. [lepcoHanbHbli KOMIBIOTED.
IIponieccop M ero XapakTepUCTUKU (TAaKTOBas 4YacToTa, pa3psAHOCTD).
OneparuBHas namsTh. JlonroBpeMeHHas maMsaTh. Y CTpOICTBa BBOJIAa U BHIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMATh KOMIIBIOTEPA, KECTKUN JUCK
U TBEPAOTENbHBI HAKOIUTENb, MOCTOSHHAS MaMsITh cMapT(oHa) U CKOPOCTh

AO0CTyIIa I pa3JIMYHbIX BUAOB HOCHUTENEH

[IporpamMmmuoe obecrieyeHre KommbioTepa. llpukiagHoe mporpammHoe
obecrieuenne.  CucremHoe  mporpammHoe — oOecrnedueHue.  CHCTEMBI
nporpamMMupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becrnaTHbie u

yCI0BHO-0ectiaTHbie porpaMMbl. CBOOOIHOE TPOTrPaMMHOE 0OECTICUeHHIE

1.5

@aitnel 1 nmanku (karajgoru). Tumsl daitnos. ColicTBa QailioB. XapakTepHble
pasmepsl (haiiIoB pazIMUHBIX TUIMOB (CTpAaHMIA TEKCTA, HJIEKTPOHHAS KHUTA,

¢dotorpadus, 3anuch NECHU, BUCOKIIUI, TOJTHOMETPAXKHBIN (PUITEM)

1.6

[Ipunnunsl noctpoenus (Qaitnossix cucreM. [lomHoe ums ¢aiina (mankw,

karanora). [1yTe k ¢aiuny (manke, karanory)




1.7

daiinoBelii MeHeKep. PaboTa ¢ daiinamu u mankaMmu (Katajaoramu): Co3iaHue,
KOIIMPOBaHUE, MepeMeleHUe, IEpeUMEHOBaHNE U yaaneHue (ailyioB M Mamok

(xatasioroB). [Touck (haiinoB cpencTBaMu OMEPAIIIOHHON CHCTEMBI

1.8

ApxuBanus 1anHbiX. Mcnoap30BaHue mporpaMM-apXxuBaTOpOB

1.9

1.10

KommnsrorepHbie BUPYCBI U APYTHE BPEAOHOCHBIE IIporpaMmsl. IIporpammer s

3allIUTBI OT BUPYCOB

OO6benHeHNE KOMIIBIOTEPOB B ceTh. CeTh HTEepHET. BeO-cTpanuiia, BeO-cairT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctemsl. Ilomck
uH(pOpMAalUK IO KIIOUEBBIM CJIOBaM M 1O H300pakeHuro. JloCTOBEpHOCTD

uHpopManuy, norydeHHoi u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALUI

1.12

CereBoil aTHKET, 6a30BbIC HOPMBI HH()OPMALIMOHHON STUKHU U TIPaBa Mpu padboTe

B cetu MuTtepHer. CtpaTeruu 6e3omacHoro nosejaeHus B Miurepuere

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

2.2
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Wudopmanmss — OAHO W3 OCHOBHBIX IIOHATUH COBPEMEHHOW HAyKH.
WNudopmanus Kak cBeACHHUs, IPeAHA3HAYEHHBIE JJIs1 BOCIPUATHUS YEIOBEKOM, U
uHbopManMs  Kak  JaHHBIe, KOTOpble MOTryT OBITb  00paboTaHbI

ABTOMAaTU3UPOBAHHON CUCTEMOM

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH OnucaHusl HENPEPbIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. IHpopMamoHHbie mporeccsl —

IMPOLECChI, CBA3aHHBIC C XPaHCHUCM, HpeO6p830BaHI/ICM u nepenaqeﬁ JaHHBIX

CumBoin. Andasut. MomHocTh andasura. PasHooOpasue s13bIK0B U andaBUTOB.
EcrecTBennble 1 QopmanbHble S3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM SI3BIKE.
JiBonuHbIil andasut. KomnuecTBo BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOMHAIIMIA)
(¢ukcupoBaHHOW HIUHBI B JaBoM4YHOM andasurte. IIpeobpazoBanue o600
andasuTa K 1BOMYHOMY. KomnuecTBO pa3iaMyHbIX CI0B (PMKCUPOBAHHOMN JITMHBI

B ajipaBUTE OMpeIeNEHHON MOIITHOCTH

KOI[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'Iq)aBI/ITa C INOMOIIBKO KOAOBLIX CJIOB B

npyrom angdasure, Koa0Bas TabIUIA, 1EKOIUPOBAHUE

2.5

2.6

JBonunblii kon. IIpeactaBiieHHEe OaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ali(haBuUTe

NudopmannonHsiii 005EM TaHHBIX. BUT — MUHHMaTbHAS €AMHHIIA KOTUYECTBA

nH(popMaluy — TBOMYHBIN pa3psa. baiit, kuino6aiiT, MerabaiT, rurabanT




2.7

2.8

CKOpOCTB nepcaaun JaHHBIX. EI[I/IHI/II_II:I CKOpOCTH 1neCpcaavu OaHHbIX.

Hckaxxenue uHpopmaluu npu nepeaaye

Koauposanue tekctoB. PaBHoMepHBIi ko1. HepaBHoMepHbiii kon1. KoaupoBka
ASCII. BocbmuOutHbeie koaupoBku. llonstue o xomupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHUH C  HCIOJNB30BAHMEM  PaBHOMEPHOTO U

HEpaBHOMEPHOTO Koja. H(popManmoHHbIi 00bEM TeKcTa

2.9

OOmiee mpexacraBieHne O LU(GPOBOM NPEACTABICHUU AayAMOBU3YaJbHBIX H
APYTUX HENpephIBHBIX AaHHBIX. KomupoBanue mnBera. L[BeroBbie Mopenu.

Mogens RGB. I'mybuna xonupoBanus. [lanmutpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHue u3zoOpaxkeHui. Ilukcens. Onenka
nHGOpPMALlMOHHOTO 00BbEMA TrpaUuUecKuX JaHHBIX I pacTpoOBOIO

M300paXKeHUS

2.11

3.1

KonupoBanue 3Byka. PaspsgHocTs M 4dacTtoTa aMckpetusanuu. KommdecTsBo
KaHanoB 3anucu. OIlleHKa KOJMYECTBEHHBIX I1apaMeTpPOB, CBSA3aHHBIX C
IIPEJCTAaBICHUEM M XpPaHECHHEM 3BYKOBBIX (hailioB

HHdopmalnoHHbIE TEXHOJIOTHH

TekcToBBIC HAOKYMCHTBI U HUX CTPYKTYPHBIC 3JICMCHTBI (CTpaHI/IHa, a63au,

CTpOKa, CJI0BO, CUMBOJI)

3.2

33

TekcToBbI MpOLIECCOP — HHCTPYMEHT CO3JaHUsA, PEAAKTUPOBAHUSA U

dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

PenaktupoBanue tekcra. CpoiictBa cumBoioB. lpudr. Tunsl mpudron
(pyOnensle, ¢ 3acedykamu, MOHOIIMpUHHBIE). [lomyxupHOE M KypcHBHOE
HauepTranue. CBoiicTBa a0zaleB: TIpaHUIbl, a03alHBIA OTCTYN, HHTEpBAJ,

BbIpaBHUBaHKE. CTUIEBOE OpMATHPOBAHUE

3.4

CrpyktypupoBanue HWH(OpMANMMd C TOMOIIBIO CIHUCKOB H  TaOJHIL.

MHOI‘OYpOBHeBLIC CITMCKH. HOG&BHGHI/IC Ta6J'II/II_[ B TCKCTOBBIC TOKYMCHTBI

3.5

3.6

BceraBka n300pakeHHil B TEKCTOBbIE JOKYMEHThl. OOTekaHue H300pakeHui
TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT JuarpaMm U Gopmy
[TapameTpsl cTpaHulbl, Hymepaius crpaHull. JloGaBieHue B JTOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['0J10COBOM BBOJ TEKCTA.
OnTtuyeckoe  pacro3HaBaHHE TEKCTa. KoMmnbrotepHslii  mepeBon.

Wcnons3oBanue cepBrcoB cetu MHTepHET 1151 00pabOTKH TEeKCTa




3.8

3.9

3HaKOMCTBO € TpaUuUeCKUMH  peAaKTopaMu. PacTpoBble  pHCYHKH.

Hcnonp3oBanue rpadpuyeckux NPUMUTHBOB

Ornepanmu pefakTHpoBaHus rpadUyecKuX OOBEKTOB, B TOM 4YHUCIE IHM(PPOBBIX
¢dotorpadmii: n3MeHeHHe pasMepa, oOpe3ka, MOBOPOT, OTpaxkeHHe, pabora ¢
oOmacTsiMu  (BbLIEJICHHE, KOIMPOBAaHUE, 3aJMBKA IIBETOM), KOPPEKIHS LBETA,

SIPKOCTH ¥ KOHTPaCTHOCTH

3.10

Bekropnass rpaduka. CozgaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpeACTBaMHU TEKCTOBOI'O Ipolieccopa WM JIPYrHX MporpaMm (IPHIIOKEHHMH).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

3.11

3.12

[ToaroroBka MynbTUMEANIHBIX mpe3eHTarmii. Cnaiin. JloOGaBienue Ha ciaiin

TEeKCTa ¥ n300pakeHuid. PaboTa ¢ HECKOJIBKUMH ciiaiiiaMu

JloGaBieHue Ha claii] ayJMOBU3yalbHBIX JaHHBIX. AHUMaIMs. [ unepccpiiku

8 KJIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 31eMeHT COAEPKAHUSA
Teopernueckue 0OCHOBBI HH(OPMATUKH
Heno3uumoHHble ¥ MO3UIMOHHBIE CUCTEMBbI cuncieHus. AsdaBut. OCHOBaHHUE.
Pa3Bépuyras (opma 3amucu uncina. I[lepeBos B AECATHUHYIO CUCTEMY YHCEl,

3aIlMMCAHHBIX B APYTUX CUCTCMAX CUHHUCIICHUA
Pumckas cuctemMa CUMCICHHS

JlBonuHas cucrema cuucieHus. [lepeBon nensix ymucen B mpenenax ot 0 go
1024 B aBOMYHYIO cCUCTEMY cuucieHus. BocbMepHuuHas cuctemMa CUHMCIICHHUS.
[TepeBon umcen w3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO M JECATUUYHYIO
cuctembl U obOparHo. IllectHammarepuunas cucrema cumcienus. [lepeBoa
yuceNl W3 INIECTHAAATEPUYHOM CHCTEMBI B JBOMYHYIO, BOCHBMEPUUHYIO U

ACCATUYIHYIO CUCTCMBI U O6paTHO
ApI/I(I)MeTI/ILIeCKI/Ie orepanuru B JIBOMYHOM CUCTEME CUHCICHUS

Jlornyeckre  BbICKa3blBaHUsA. Jlormueckue 3HAUYEHUS  BBICKA3bIBAaHMM.
DneMeHTapHbIE M COCTAaBHBIC BBICKA3bIBaHMA. JIOTWYECKHE OIlepanuu: «m»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHUE), «HIN» (AM3BIOHKIHUA, JOTUYECKOe
CIIO)KEHHE), «He» (Jormueckoe oTpunanue). [Ipuopurer ormueckux

onepam/lﬁ. OHpCI[CJ'ICHI/IC HCTHUHHOCTU COCTAaBHOI'O BBICKAa3bIBaAHUA TIpH




1.6

HU3BCCTHBIX 3HAUCHUAX HNCTUHHOCTHU BXOAANIUMX B HCTO J3JICMCHTAPHBIX

BBICKa3bIBaHUHU

Jlornueckue BBIpAKCHUS. HpaBI/IJ'Ia 3allMCu  JIOTHYECKUX BBIpa)KCHHfI.

[TocTpoenue TabaMIl HICTUHHOCTH JIOTHUECKUX BBIPAYKCHUI

1.7

Jloruueckue 3neMeHThI. 3HaKOMCTBO € JJOTHYSCKUMU OCHOBaMU KOMIIBIOTCPA

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

2.1

2.2

23

[lonste anropurma. VcnoiaHUTENM aaropuTMOB. AJITOPUTM Kak IIJIaH

YIpaBJICHUA UCIIOJIHUTEIIEM

Cgoiicta anroputma. CriocoObI 3amnucu anroputMa (CI0BECHBIH, B BUIE 010K-

CXEMBI, IPOrpaMma)

AJ'Il"OpI/ITMI/I‘IeCKI/Ie KOHCTPYKIHHU. KOHCTI)YKI_II/IH «CIICAOBAHHUC) . JInHenHbIi
AJITOPUTM. OFpaHI/I‘-IGHHOCTI) JIMHCHHBIX AJITOPUTMOB:  HCBO3MOKXHOCTbH
npeayCMOTPETb 3aBUCUMOCTL ITOCIICAOBATCIBHOCTH BBITTOJIHACMBIX ﬂeﬁCTBHﬁ

OT UCXOAHBIX JAaHHBIX

24

KOHCTPYKIII/IH «BCTBJICHHUC) . IIOJIHAsA MW HCIIOJIHAasA (1)0pr1. Bremmonnenue u
HEBBIITOJIHCHHUEC YCJIIOBUA (I/ICTI/IHHOCTB X JIOXXHOCTb BLICK&3BIB8.HI/IH). HpOCTBIC

1 COCTAaBHBIC YCJIIOBHUA

2.5

2.6

2.7

KOHCTPYKIII/IH IIOBTOPCHUC»: HHUKJIbI C 3aJJaHHBIM YK CJIOM HOBTOpeHI/Iﬁ, C

YCJIOBUECM BBIIIOJIHCHU, C HCpCMeHHOﬁ OHUKIIa

Pazpabotka a1 (GoOpManbHOTO HUCHOJHUTENS aarOpuTMa, NMPUBOJAIIETO K
TpeOyeMoMy pe3yJbTaTy NpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCIOJIB30BAHMEM LMKIOB M BETBICHUN MJIs
yOpaBlieHUusT (OpPMaIbHBIMU HCIOJHUTEISIMU. BBINOIHEHHE alropuTMOB
BPYYHYIO M Ha KoMmIbtoTepe. CHHTaKCHYeCKHe U Jornyeckue ommnoku. OTkaspl
A3pik nporpammupoBanus (Python, IllkonbHblii AnropurMmuyeckuit S3bIK).
Cucrema nporpaMMUpPOBaHHUA: PEAAKTOP TEKCTa MpPOTrpamM, TPaHCIATOD,

OoTJIagJ4UuK

2.8

2.9

2.10

HepeMeHHa;I: THII, WMs, 3HAYCHUC. HGJ'II)IG, BC€HICCTBCHHBIC W CHMBOJIBHBIC
NICPECMCHHBIC

OnepaTop npucCBarMBaHUs. ApI/I(i)MeTI/I‘-IeCKI/IC BBIPAKCHUA W HOPAAOK HX
BBIYHCIICHHUA. Onepauml C HOCJIbIMHM YHCIaMHU. NCIOYUCIICHHOEC JACJIICHUC,
OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTH OJHOI'O LEJIOT0 YrCiia Ha APYToC

BerBaennsa. CocrtaBHEIC YCJI0BUA (SaHI/ICL JJOTHYCCKHUX BBIpa)KCHI/Iﬁ Ha

M3y4aeMoOM s3bIKE IMporpamMmHupoBaHus). HaxoxaeHue MUHUMyMa U




MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpEX uyucen. PelleHne KBaapaTHOIO
YPAaBHEHUSI, UMEIOILIETO BEIIECTBEHHbIE KOPHU
11 JuanoroBass oTJIagka MPOrpaMM: IIOLIArOBOE BBIIIOJIHEHUE, IPOCMOTP
' 3HAYeHUH BEJIMYMH, OTJIAZOYHbII BBIBOJI, BHIOOP TOYKH OCTAHOBA
Hukn c ycnoBuem. Anroput™ EBKimaa miasi HaxXO0XAEHUS HaHOOIBIIEro
5 1o o011ero AeauTeNs IByX HAaTypalibHbIX yKcell. PazOuenue 3anucu HaTypaibHOTO
' 4Kclia B MO3ULIMOHHON CHCTEME C OCHOBAaHUEM, MEHBIIMM WK paBHbIM 10, Ha
OTJIeNbHbIE [TUPPBI
13 [ukn ¢ nepeMeHHOW. AJIrOpUTMBI TPOBEPKU IETUMOCTH OJHOTO LIEJIOTO YHCTa
' Ha JIpyroe, MPOBEPKU HATYpaJIbHOIO YKCiIa Ha IPOCTOTY
O06paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) MEPEMEHHBIC.
2.14 [TocumBonpHas 00paboTka cTpok. [1oacy€T yacTOThl MOSBICHHS CHMBOJA B
crpoke. Berpoennsie GyHKImH 1t 00pabOTKU CTPOK
Omnpenenenre BO3MOXHBIX PE3YJIbTaTOB pabOThl alropuTMa MpH 3aJaHHOM
2.15 MHO>KECTBE BXOJHBIX JAHHBIX, ONpPENEICHHE BO3MOKHBIX BXOIHBIX JaHHbIX,
MPUBOISAIINX K TaHHOMY pe3yJIbTaTy
9 KVIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMUS
1 Hudposas rpamoTHOCTH
I'mobanwsnas cets MnTepHet. [P-anpeca y3noB. CereBoe XpaHeHne JaHHBIX. MeTo b
1.1 WHMBUAYaTHHOTO ¥ KOJUIEKTUBHOTO pa3MelleHus HoBoi nHbopMaluu B IHTepHETE.
Bonbiue qanHble (MHTEpHET-AaHHbIE, B YACTHOCTH JJAHHBIE COLIMANIBHBIX CETEH)
[Tonsatue 06 wuHboOpMaMOHHON Oe30macHOCTU. YTIpo3bl HHPOPMALMOHHOM
0e30macHOCTH Tpu padboTe B IIOOATBHOM CETHM U METOIbI MPOTHBOJACHCTBUS WM.
- [TpaBuna Oe3omacHoi ayTeHTU(UKAIMH. 3alluTa JUYHOM HMH(OpManuu B CeTH
' Hurepner. bezonacusie crparerun noseaeHus B cetn Mutepuer. [lpenynpexienne
BOBJICUECHHUSI B JIECTPYKTHUBHBIE U KpUMHUHAIbHBIE (DOPMBI CETEBOW AKTHUBHOCTH
(xubepOysUIUHT, PUIIMHT U ApyTHe GOpPMBbI)
Bunel nearensHoctn B MHTepHeTte. VHTepHET-cepBUCH: KOMMYHUKAIIMOHHBIE
13 CepBUCHI (MOUTOBas Ciyk0a, BUACO-KOH(EPEHL-CBSI3b M JApPYTHE), CIPABOYHBIC

CITY>KOBI (KapThl, paCIIUCaHUs U APYTHE), TOUCKOBBIE CITY>KObI, CITy>KObI OOHOBJICHUS

mporpaMMHOTO obecneueHUs U Apyrue CJ'IY)K6BI. CepBI/ICBI roCcyaapCTBCHHBIX YCIIYT.




Ob6naunble XpaHwinma JaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JTOKYMEHTOB
(onnaiin-oducer). I[IporpaMmmHOe obOecrieueHHe Kak BeO-CEpBHUC: OHJIAMHOBBIC

TEKCTOBBIE U TpapUUECKUe PeaKTOPhI, CPeIbl pa3pabOTKHU MPOTrpamMm

Teopernueckre 0OCHOBBI HH()OPMATHKH

2.1

2.2
23
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Mogenb. 3agaum, pemiaeMble ¢ TMOMOINBIO MojaenupoBanus. Kiaccubukarmm
Mmozeneil. MarepuanbHble (HaTypHbIe) U HH(pOpMalMOHHbIe Mojienn. HerpepbiBHbIE
U JucKpeTHble Moaenu. MmutanuonHele Mmonenu. Mrposble Moxaenu. OneHka
COOTBETCTBUS MOJEIH MOJEIUPYEMOMY OOBEKTY U LEJIIM MOAEIUPOBAHMS
TabGnuunsle Moaenu. Tabauua Kak IpeCcTaBIeHUE OTHOLICHUS

ba3bl nanabix. OT60p B TabIUIE CTPOK, YAOBIETBOPAIOIIUX 3aJaAHHOMY YCJIOBUIO
I'pad. Bepmmna, pedpo, myTs. OpueHTHPOBAHHBIE M HEOPUCHTUPOBAHHBIE TPa(bI.
Jnuna (Bec) pebpa. Becoas marpuma rpada. [nvHa myTH MeXAy BepIIMHAMU
rpaga. [louck ontumansHOro MyTH B Tpade. HavanpHas BepmmHa (MCTOYHUK) H

KOHEYHas BepluHa (CTOK) B OpUEHTUPOBAHHOM Tpade. Briunciienne komuuecTsa

nyTell B HAIIPaBJICHHOM allUKIMYECKOM Tpade

2.5

HepeBo. Kopenb, Bepmmna (y3en), aucT, pedpo (myra) nepeBa. Bwicota nepesa.
[Moanepeso. IIpumepsl ucmonb30BaHus JiepeBbeB. [lepeOop BapuaHTOB ¢ TOMOIIBIO

nepeBa

2.6

[lonarue wmaTemMaTH4yecKOM MojenW. 3ajadd, periaeMble C  IMOMOIIBIO
MaTeMaTHYECKOTO (KOMIIBIOTEPHOT0) MojenupoBanus. OTIMYNe MaTeMaTHUYeCKON

MO/JIEJIN OT HaTYPHOH MOJIEJIN U OT CJIIOBECHOT'O (JINTEPATypPHOI'0) ONUCaHUs O0OBEKTa

2.7

OTaIbl KOMIIBIOTCPHOTO MOJCIUPOBAHHA: IOCTAaHOBKA 3aJa4yv, ITOCTPOCHUC
MaTeMaTH4eCKOn MOZCIIHY, IIporpaMMHasd peajin3anus, TCCTUPOBAHUC, TTIPOBCACHUC

KOMITBIOTCPHOT'O 3KCIICPUMCHTA, aHAJIN3 €TI0 PE3YJIbTaTOB, YTOUHCHHUEC MOJCIN

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

Pa3buenue 3aga4yyd Ha I1oA3aJadvHu. CocraBieHue AITOPpUTMOB U IporpamMm ¢
HCIIOJIB30BaHHUEM BGTBJ’ICHHﬁ, IUKJIOB W BCIIOMOI'aTCJIbHBIX aJIIrOPUTMOB JJIA

YHpaBJCHUA UCTIOJHUTEICM WU APYTUMHA UCTTIOJTHUTCIISIMU

TaGnuuHble BeTMuuHbI (MaccuBbl). OHOMEpHBIE MaccHBBl. COCTaBIEHHE U OTIIA/IKA
POrpaMM, pealin3yIoluX TUIIOBBIE aJITOPUTMbI 00PaOOTKU OJTHOMEPHBIX YHUCIOBBIX
MacCMBOB, Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, IkonbHbIi
AnroputMuyeckuit S3bIK): 3aM0IHEHHE YUCIOBOIO MacCUBa CIIy4alHbIMU YHCIIAMU,
B COOTBETCTBUHM C (OpMYJOH HIM MyTEM BBOAA YMCEN, HAXOXKICHHE CYMMBI

JJICMCHTOB MacCCHBa, JIMHEMHBII ITOUCK 3aaHHOIr0 3HaA4YCHUA B MAaCCUBEC, HO}IC‘IéT




3.3

3.4

4.1

4.2

9JICMCHTOB MACCHUBA, YAOBJICTBOPAIOIINX 3aJaHHOMY YCJIIOBUIO, HAXO0XJICHUC

MUHUMAJIBHOTO (MaKCUMaJIbHOTO0) 3eMeHTa MaccuBa. COpTUpOBKa MaccHBa

O6pa60TKa IIOTOKAa JaHHBIX: BBIYHUCIICHHE KOJIHMYECTBA, CYMMBEBI, CPEAHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHUHHMAQJIBHOI'O W MAaKCHMaJIbHOI'O 3HA4YCHHA OJICMCHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIOBHUIO

VYmupasnenue. Curnan. OOpatHas cBs3b. [lodydeHue CUTHAIOB OT IMQPOBBIX
JATYMKOB  (KacaHusi, pacCTOSIHUSI, CBeTa, 3Byka U Jpyroro). Ilpumepst
MCIOJIb30BaHUs PUHIIMIIA 0OPATHOM CBSA3H B CUCTEMAaX YIIPABJICHUS TEXHUYECKUMU
yCTpOMCTBaMH, B TOM dHcIe B pobOoToTexHmke. [Ipumepsl poOOTU3MPOBAHHBIX
CUCTeM (CHCTeMa yIpaBlieHUS JABM)KEHHEM B TPAaHCHOPTHOM CHUCTeMe, CBapoyHas
JUHUS aBTO3aBOJA, AaBTOMATU3MPOBAaHHOE YIIPABJIECHUE OTOILUIEHUEM JIOMa,

ABTOHOMHAs CUCTEMa yIPaBIECHUS TPAHCIOPTHBIM CPEJICTBOM H IPYTHE CUCTEMBI)
HudbopmalinoHHbIE TEXHOIOTUN

[lonsatne 00 HMeKTpOHHBIX TaOnuuax. TUNBl JaHHBIX B siUEHKaX SJIEKTPOHHOM
Tabmuibl. PegaktupoBanue u popmarupoBanue Tadnuil. BcTpoeHHble GyHKINU JUTs
MOWCKa MaKCUMyMa, MHHHMYyMa, CyYMMBl M CPEIHEro apu(MeTHYECKOro.
CoprupoBka JaHHBIX B BBIICICHHOM auanasoHe. Iloctpoenune auarpamm
(rucTorpamMma, Kpyromas JAuarpamMma, Tou€dHas auarpaMma). BeiObop Tuma

JuarpaMmbl

[IpeoOpazoBanue ¢Gopmyn npu KomupoBaHuu. OTHOCUTENbHAsA, aOCOJIOTHAs U

CMCIIaHHasg aapecauuns

4.3

VYc0BHbIE BBIUMCIEHUS B 3JIEKTPOHHBIX Tabnuuax. CymMMHpOBaHUE U MOJCYET
3HaYeHUH, OTBEYAIOIIUX 3aJlaHHOMY YycioBHio. OOpabGoTka OonbpImIMX HaOOpOB

JaHHBIX. YucaeHHoe MOJCIINPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Ponp mHpOpManMOHHBIX TEXHOJOTUH B Pa3BUTUM 3KOHOMHUKM MHpA, CTPaHbI,
peruoHa. OTKpbIThIe OOpa3zoBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH ¥ HMHQOPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-au3aiiHep,
IPOTPAMMUCT, Pa3pabOTUUK MOOMIIBHBIX MPUIOKEHUH, TECTUPOBILIUK, APXUTEKTOP
IPOrPaMMHOr0 00€CIeYeHMs], CHEIUAIUCT [0 aHalu3y JaHHbIX, CHUCTEMHBII

AIMUHUCTPATOP




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

3HaTh (MTOHUMATB)

Bnanenne OCHOBHBIMHM MOHATHAMHU: HH(MOpPMAaIUs, Iepeaaya,
XpaHeHue u 00paboTka HH(POPMAIUH, AITOPUTM, MOJIEINb, IU(POBOI
OPOXYKT ¥ WX MHCHOJNB30BaHME [UIi PEIICHUS YYeOHBIX U

IMPAaKTUYCCKUX 3aaa4d

1.2

BJ'IaIIeHI/IC IOHATHUAMMU. BBICKA3bIBAHUC, JIOTMYCCKasA OIlcpanus,

JIOTHUYCCKOC BbIPAKCHUC

Ymern

2.1

2.2

23
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2.5

YMeHne omnepupoBaTh €IUHHUIIAMH WU3MEPEHUS MH(POPMALUOHHOTO

00BEMa U CKOPOCTH IICpcaain JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATH Liesbie yucia ot 0 go 1024 B
Pa3IUYHBIX MMO3UIIMOHHBIX CHCTEMaX CUUCJICHHUS C OCHOBaHUSIMU 2,

8, 16, BBINOJIHATH apUpMETHYECKHE OTIEpALIUU HaJl HUMU

YMmenue KOAUPOBAThL U ACKOAUPOBATH COO6H_I6HI/I$I IO 3aJaHHBIM
nmpaBujiaM; IIOHUMAaHHWC OCHOBHBIX TIPUHIOHWIIOB KOJAUPOBAHUA
PIH(I)OpM&I.[PIPI pa3JII/I‘IHOI>’I IIpupoAbI: TCKCTOBOI\/’I, rpaq)nqecxoﬁ, ayauo
YMeHHe 3alKChIBaTh JOTHYECKHE BBIPpAXKCHUSA C HCIIOJIb30BAHUCM
AU3BIOHKINHU, KOHBIOHKIIUKA U OTpULIAHUSA, ONIPCACIIATE HCTUHHOCTD
JJOTHYCCKHX BLIpaH(eHHﬁ, CCJIN HU3BCCTHBI 3HAYCHUSA HCTHUHHOCTH
BXOJAIIHUX B HETO NIEPEMECHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTUHHOCTH AJIA
JJOTHYCCKHNX BBIpEl)KGHHfI; 3aIMUCBIBATh JIOTHYCCKHUEC BBIPAKCHHUA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

YMeHue CoCTaBiATh, BBIIOJNHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOKHBIE ~ aJTOPUTMbI U  YIpPaBJIECHUS  HCIOJIHUTEISIMU
(Uepenamka, YepT&XHUK M Opyrue); coszgaBaTb M OTJIAXKHUBATH
MporpaMMbl Ha OJHOM HU3 fA3BIKOB mIporpammupoBanus (Python,

HIkonbHBIH ANTOpUTMUYECKUN SI3BIK), peain3yIoliie HEeCI0KHBIE




2.6

2.7

2.8

QITOPUTMBI  OOpPaOOTKM YHUCIOBBIX JaHHBIX C WCIOJIb30BAaHUEM
IIUKJIOB M BETBJICHWH; YMEHHE pa3OuBaTh 3a7aud Ha IOA3aJa4H,
KCII0Ib30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAXKCHUS PA3IMUYHBIX
TUTIOB (YUCJIOBBIX, JIOTHYECKUX, CHMBOJIbHBIX), aHAJIM3UPOBATh
MPEAJIOKEHHBIM ~ aIrOPUTM, ONPENEHsATh, KaKue Ppe3yJIbTaThbl

BO3MOXHBI IIPXU 3aJaHHOM MHOXXECTBE UCXOJHBIX 3HAYCHUH

YMeHue 3amucarb Ha HM3y4aeMOM SI3bIKE IPOTrPAMMHPOBAHHS
QJITOPUTMBI IPOBEPKH ACITMMOCTH OJHOTO LIEJIOr0 YKcia Ha APYTroe,
MIPOBEPKU HATYPAJIBHOTO YUCIA HA MPOCTOTY, BbIAETICHUS Ubp U3
HaTypaJIbHOTO YHUCJIA, MOUCK MaKCUMyMOB, MUHUMYMOB, CYMMbI

JHCJIOBOM IIoCJIICI0OBATCIbHOCTH

Branenne yMeHHEM OPHEHTHPOBATHCS B HEPAPXUIECKOM CTPYKTYpe
¢daiinoBoit  cuctemsl, paboratb ¢  (QailoBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C HCIOJIb30BaHHEM TIpadUUIECKOro
uHTepdeiica, a MMEHHO: CO3/1aBaTh, KOIHUPOBATh, IEPEMEIIATh,

NEPCUMCHOBBIBATL, YAAJIATh U ApXUBUPOBATH (1)8.1711'[]51 H KaTaJloru

Bnaz[eHHe YMCHUAMU u HaBbIKaMH HCIIOJIB30BaHUA
PIH(bOpMaIII/IOHHBIX U KOMMYHHKAIlUOHHBIX TEXHOJIOT Ui JJI1 TIOUCKa,
XPaHCHUA, O6pa6OTKI/I H IIepCladd M aHalln3a pPa3JIMYHbIX BHIOB

uHpOpMaIN

2.9

YMmenue BbIOUpaTh crioco0 MpeaCTaBIeHHs TaHHBIX B COOTBETCTBUH
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, CXeMbl, rpadUKu, AUarpaMMbl)
C HCIIOJIb30BAHHEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00paboOTKH JaHHBIX

2.10

YMenue Qopmanu3oBatb U CTPYKTypUpOBaTh HHGOpPMAIUIO,
UCHOJb3Yys DJIEKTPOHHbIE TaOMMIBI JUId OOpabOTKH, aHalIu3a H
BU3YaJIM3allMU YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLACIECHUEM
JManazoHa TaOMUIBI M YNOPAJOYMBAHMEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHHUE NPUMEHSTH B ANEKTPOHHBIX TabnLax GopmyIsl
Ui pacyéToB C  HCIOJb30BAaHMEM BCTPOEHHBIX  (YHKIUA,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCIOJb30BATh  JJEKTPOHHBIE  TAaOMUIBI  JUIS  YUCIEHHOTO

MOJZCIIMPOBAHUS B ITPOCTHIX 3a/jla4ax U3 Pa3HbIX y‘-Ie6HI)IX npeamMcToOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO HTHO®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA
1 [udposas rpaMOTHOCTH
@aiinel ¥ nanku (katanoru). [IpuHIMTBL TOCTpoeHHU (PAIOBBIX CHCTEM.
[Tomroe ums daitna (manku). [1yTs k daiiny (manke). Pabora ¢ daiinamu u
. KaTaJloraMl  CpPEICTBAMHM  OIEPALMOHHOM  CHCTEMBI:  CO3JIaHHE,
' KOIMPOBaHUE, MEpeMelIeHre, MepeuMeHOBaHe U ynajieHue ¢aiioB u
nanok (karajoroB). Tumbl (aiinoB. CpoiictBa (haiinoB. DaiinoBwIi

meHemkep. [louck ¢aitnoB cpeacTBaMu onepanuoHHON CUCTEMBI

O0benunenue kKoMneloTepoB B ceTh. CeTb MHTEepHET. Beb-cTpanuna, Beo-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cucteMsl.
1.2 [Touck wuHpOpMaMM TO KIIOYEBBIM CIOBaM U MO H300paKEHUIO.
JocTtoBepHocTh MH(pOpManuu, mnoiaydeHHo u3 Wurepuera. [P-ampeca

y3710B. CeTeBoe XpaHeHHE JaHHBIX
2 TeopeTnueckre 0OCHOBbI HHPOPMATHKU

JIMCKpeTHOCTh 1aHHBIX. BO3MOXKHOCTH OMMCaHMs HETIPEPBIBHBIX 00BEKTOB
Y TIPOLIECCOB € TIOMOIIIbIO IUCKPETHBIX JaHHBIX.
CumBon.  Andasur. MomHocTe andaButa. JBoMuHBIA  angaBuT.
KomngectBo BCEBO3MOXKHBIX CJIOB (KOJTOBBIX KOMOMHAIHI)
(buKcupoBaHHOM AMUHBI B 1BoMUHOM ajidasure. [IpeobpazoBanue mo60ro
andasuTa K ABOMYHOMY. KoIn4ecTBO pa3nMyHBIX CIIOB (PMKCHUPOBAHHOM
2.1 JUIMHBI B aJihaBUTE ONpeAeaEHHON MOIIIHOCTH.
KomupoBanue cuMBOJIOB OHOTO ayipaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
apyrom andaBuTe, KojaoBas Tabiuna, JaexonupoBaHue. Konampoanue
tekcToB. PaBHOMepHbIli kon. HepaBHomepHbiii kon. Komguposka ASCII.
Bocbmubuthbie koaupoBku. [lonstne o koaupokax UNICODE.
JexonupoBaHue COOOIIEHMM C HCIOJIB30BAHUEM PaBHOMEPHOTO H
HEepaBHOMEpHOTO Koja. HpopMannoHHbIi 00bEM TekcTa
Nudopmannonnerii 00béM JaHHBIX. BUT — MUHUManbHas eAWHHIA
2.2 KOJIM4ecTBa MH(YOPMALMU — JBOWYHBIN paspsa. EnuHunbel n3mepeHus

nH(popMalMoHHOTO 00BbEMa naHHBIX. burt, Oaiit, Kuiobailt, merabaiir,




23

24

rurabaiit. CKOpOoCTh Mepefaydl JaHHBIX. ENWHUIBI CKOPOCTH Tepenadu

TaHHBIX

KomupoBanue 1Bera. I[BeroBbie wmoxmenu. Moxens RGB. ['myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE MpeacTaBieHue n3oopakenui. [Tukcens. Onenka
UHPOPMALMOHHOTO 00BEMa TpadUUecKuX JaHHBIX IS PacTPOBOTO

HU300paKCHUS

KOI[I/IpOBaHI/Ie 3BYKa. PaBprI{HOCTB n yacToTa 3amucH. KojmdyecTBo kaHAIOB
3aIircCHu.
O1eHKka KOJIWYECTBEHHBIX mapaMETpOB, CBA3AHHBIX C IMPEACTABICHHUEM H

XpaHEHHEM 3BYKOBBIX (hailsioB

2.5

2.6

Heno3unuoHHbIE W TMO3WIIMOHHBIC CHCTEMBI CYHCICHUS. AJ(aBHT.
OcHoBanue. Pa3sépnyras (opma 3anucu ymcna. [lepeBog B necsaTUUHYyIO
CHUCTEMY YHCeJ, 3alMMCAHHBIX B APYTUX CUCTEMAaX CUHCIICHHUSI.

Pumckas cucrema cuuciaeHus

JBonyHas cucreMa cuucienus. [lepeBox nensix uncen B npegenax ot 0 no
1024 B pABOMUYHYK cHCTeMY cuucieHus. BocbMmepuuHas cucrema
cuncnenus. llepeBox uncen U3 BOCBMEPUYHON CUCTEMBI B JIBOMYHYIO U
JNECATUYHYI0 cucteMbl U oOparHo. IllectHaanarepuyHas cuctema
cuncnenus. [lepeBoy yricen U3 mecTHAALATEPUUYHON CUCTEMBI B IBOUYHYIO,
BOCBMEPUYHYIO U JIECITMYHYIO CHUCTEMBI U 0OpaTHO. ApudmeTnyeckue

ornecpanru B I[BOI/I‘-IHOI\/'I CUCTEME CUHUCIICHUA

2.7

Jlorndeckne BBICKa3pIBaHMA. Jlormdueckne 3HAYEeHHSA BBICKA3BIBAHHWH.
DneMeHTapHbIe U COCTaBHBIE BhICKA3bIBaHUs. JIorMueckue onepanuu: «m»
(KOHBIOHKITUSI,  JIOTHYECKOE  YMHOXKEHHUE), «Wim»  (IU3BIOHKIINS,
JIOTUYECKOE CIIOXKEHHE), «He» (Jorndeckoe oTpuiianue). [Ipuoputer
noruueckux  omepanuid.  OmnpenereHue  UCTUHHOCTA  COCTABHOTO
BBICKAQ3bIBaHUSI, €CIIM M3BECTHBLI 3HAUCHHUS MCTUHHOCTH BXOISAIIUX B HETO
AJIEMEHTAPHBIX BbICKa3bIBaHUM. JIormueckue BeipakeHus. [IpaBuna 3amnucu
JOTUYeCKNX BhIpakeHuu. [locTpoeHue TaOIUI[ UCTUHHOCTU JIOTUYECKUX

BBIPKECHUI

2.8

Jlormueckne  DJIEMEHTEL. 3HAaKOMCTBO C JIOTUYECKHMH OCHOBaMH

KOMIIBLIOTCPA




2.9

HenpepsiBHble U auckpeTHble Moaenu. iMuranronssie Moaenu. Mrposeie
Mojenu. OLeHKa aIeKBaTHOCTH MOJIEIH MOJEITUPYEMOMY OOBEKTY U LIEJIAM

MOACIINPOBAHUA

2.10

2.11

Tabmuunsle mopenu. Tabnuma Kak MpeacTaBieHHEe OTHOIIEHUS. basbl

naHHbIX. OTOOD B TaOIMIIE CTPOK, YIOBIECTBOPSAIOIINX 3aJaHHOMY YCIOBHIO

I'pad. Bepumna, pe6po, nyTs. OpUeHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpadel. [limHa (Bec) pedbpa. BecoBas marpuna rpada. JInuHa myta MexIy
BepumHaMu rpada. Ilouck ontumansHoro mytu B rpade. Hauanbnas
BEpIlIMHA (MCTOYHMK) M KOHEYHasl BEpUIMHA (CTOK) B OPUEHTUPOBAHHOM

r‘pa(be. Brranciaenue xoamdecTBa HYTeﬁ B HaIIpaBJICHHOM alUMKJINYE€CKOM

rpage

2.12

HepeBo. Kopenb, BepmmHa (y3en), JUcT, peOpo (myra) nepeBa. Beicota
nepesa. IlommepeBo. Ilpumepsl wucmonb3oBaHus AepeBbeB. [lepebop

BAapHUAHTOB C ITIOMOIIBLIO ACPEBaA

3.1

ANTOPUTMBI U IPOTPAMMUPOBAHHE

CaoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIN, B BHUJE
0JI0K-CXEMBI, TPOrpaMMma).

CocraBiieHHE aNrOPpUTMOB M IPOrpamMM C HUCIOJIb30BAHHWEM BETBIICHUIA,
[IMKJIOB ¥ BCTIOMOTATEJIbHBIX aJITOPUTMOB /ISl YIIPABJICHUS UCIIOTHUTEIIEM
(PoGot, Yepenamika, YepTéxHUK U Ipyrue). BolmonHeHue anroputMoB

BPYYHYIO M Ha KOMIIBIOTEPE

3.2

S3b1k nporpammupoBanus (Python, [1IkonbHb1il AnropurmMuueckuii SI3bIK).
Cucrema mporpaMMHpOBaHUS: PEJAKTOP TEKCTa MPOrpaMM, TPAHCIATOD,
OTJIQUUK.

[Tepemennas: tur, ums, 3HaueHue. Llensle, BelecTBEHHbIE U CUMBOJIBHBIE
IIEpEMEHHBIE.

Omnepatop npucBauBaHus. ApupMeTHUECKUE BBIPAKEHHUSI M MOPSJIOK MX
BblunciaeHus. Onepanuu ¢ LEIbIMU YHCIaMM: LEIOYHUCICHHOE JIEJIeHHE,
0CTaToK OT JieneHus. Bersienus. CocTaBHbIE yCIOBUS (3aMUCh JIOTHUYECKUX
BBIpQXEHUI Ha H3ydaeMoM s3blKe NporpammupoBanusi). Haxoxnenue
MUHHMYyMa

U MakcuMyMa U3 JIByX, TpEX M 4eThIpEX uucen. PemieHue KBaapaTHOTrO
YPaBHEHHUs, HMMEIOIIETO BEUIECTBEHHbIE KopHU. Lluki c ycioBuewm.
Anroputm EBknmma nnsi HaxoXJIEHUS HAMOOJBIIETO OOIIEro JeTUTENs

JABYX HATypaJIbHbBIX YHCCIL. Pa30Ouenue 3ammcu HaTypaJbHOIO 4YHCJIa B




3.3

3.4

3.5

3.6

MO3UIIMOHHON CHUCTEME C OCHOBAaHMEM, MEHBIIMM WU paBHbIM 10, Ha
otaenbHble 1HGPHL. [lukn ¢ mepeMeHHOW. AJTOPUTMBI  MPOBEPKH
JIETMMOCTH OJIHOTO IIeJIOTO 4YKClia Ha JAPYroe, IPOBEPKH HATYpajIbHOTO

4YuClia Ha MIPOCTOTY

O6paboTka CUMBOJILHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IIEPEMEHHBIE.
[TocumBoaBHAS 00paboTKa CTPOK. [10aCUET YacTOTHI MOSBICHUS CUMBOJIA B

ctpoke. Berpoennsie GyHKIMM 1711 00pabOTKH CTPOK

OnpeneneHHe BO3MOJXHBIX PE3YJIbTATOB pa6OTbI aJiropurMa I1npu AaHHOM
MHOXCCTBC BXOJHBIX HOAaHHBIX, OIPCACICHHUC BO3MOXHBIX BXOIHBIX

JAaHHBIX, IPUBOJANINX K JTaHHOMY pE€3yJIbTaTy

TabGnuunble BeanuuHbl (MaccuBbl). OtHOMepHbIe MaccuBbl. CocTaBieHuE U
OTJaJKa TPOTPaMM, pEaATU3yIOIIUX THIIOBBIE AalTOPUTMBI 00pabOTKH
OJTHOMEPHBIX  YHMCJIOBBIX  MAacCHBOB, Ha  OJIHOM U3  S3BIKOB
nporpammupoBanus (Python, IlkonmpHBIN AnropuT™Mudeckuii  S3bIK):
3aIl0JIHEHUE YHUCIIOBOTO MAacCHBa CIIy4alHbIMU YHUCJIAMHU, B COOTBETCTBHUHU C
dopMysioil uium HyTEM BBOJAA YMCEJ, HAXOXKIEHHUE CYMMBI AJIEMEHTOB
MaccHBa, JUHEWHBIH MOMCK 33aJaHHOTO 3HA4YeHUS B MAacCHBe, IMOJCYET
AJIEMEHTOB  MacCHBa,  YJIOBJIETBOPSIIOIIMX  33JaHHOMY  YCJIOBHIO,
HaXOXJEHHE MUHUMAJIbHOIO (MaKCHUMaJbHOIO) 5JEMEHTa MAacCHBa.
CoprupoBka MaccuBa. OOpaboTka TMMOTOKAa JAHHBIX: BBIYUCIICHUC
KOJINYECTBA, CYMMBI, CpEIHEro apu(MeTHYecKoro, MUHUMAIbHOIO U
MaKCHMaJbHOTO 3HaYeHUs AJIEMEHTOB MIOCJIEI0BATEIBHOCTH,

YAOBJICTBOPAIOMIUX 3aJaHHOMY YCIIOBUIO

Vnpasnenue. Curnan. OOpatHas cBs3b. [lomyueHue CHTHaIOB OT
U(POBBIX JTaTYMKOB (HANpUMep, KacaHUs, PACCTOSIHHS, CBETa, 3BYKa).
[Ipumepsl UCHONAB30BaHUS TNpUHIMUIA OOpaTHOM CBSI3U B CHUCTEMax
yOpaBlIeHUs! TEXHUYECKUMHU YCTPOMCTBAMH C MOMOIIBIO JaTYHMKOB, B TOM

YHUCJIE B POOOTOTEXHUKE

WHupopmalinoHHbIE TEXHOJIOTUN

4.1

TekcToBbIE TOKYMEHTHI M UX CTPYKTYPHBIC DJIEMEHTHI (CTpaHuIla, ab3arl,
CTpOKa, CJIOBO, CHMBOJI).

TekcToBBIN TIpoIIECCOP — HWHCTPYMEHT CO3/IaHMs, PEIAKTHPOBAHUS H
dbopmatupoBanus TekctoB. [IpaBmna Habopa Tekcra. PemaktupoBaHue
tekcta. CBomictBa cumBoiioB. pudt. Tuner mpudrtoB (pyOneHse, c

3aCCYKaMHu, MOHOI_I_II/IpI/IHHBIC). HOJIy)KI/IpHOG U KYpPCHUBHOC HaAUCpPTaHHC.




CoiicTBa ab3arieB: rpaHUIIbl, a03aLHBIA OTCTYII, UHTEPBaJ, BHIPABHUBAHHE.
[Tapametpsl cTpanuiel. CtuiieBoe dhopmatupoBanue. CTpyKTypUpOBaHHE
UH(POPMALIUU C TTOMOIIBIO CITUCKOB U Ta0auil. MHOTOYPOBHEBBIE CITHCKH.
JoGaBnenue Tabaul B TEKCTOBbIE JOKYMEHTHL. BcraBka m300paxkeHHl B
TEKCTOBBIC TOKyMeHTHI. O0TeKaHNe N300pakeHn TeKCTOM. BrirtoueHue B
TEKCTOBBIM  JIOKyYMEHT JauarpamM, (opmysn, HyMepaluu CTpaHHII,

KOJIOHTUTYJIOB, CCBIJIOK U IPYTHUX 3JICMCHTOB

4.2

4.3

PactpoBsie pucynku. Mcnons3oBanue rpaguecKux MpUMUTHBOB.

Onepauuu penakTupoBaHus Tpaduyeckux OOBEKTOB, B TOM 4YHUCIE
muppoBelx ¢ororpaduii: H3MEHEHHE pa3Mmepa, oOoOpe3ka, IOBOPOT,
oTpaxkeHue, pabora c oOnacTsMu (BblIEICHHE, KOMHPOBAHHUE, 3aJMBKa
LIBETOM), KOppEKLUs IBeTa, SPKOCTHU U KOHTPACTHOCTU. BekropHas
rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU CpEICTBaMU
TEKCTOBOTO  TIpolieccopa WIM JAPYrHMX MnporpamMMm  (NIPUIIOKEHUMN).

I[OGaBJIeHI/Ie BCKTOPHBIX PUCYHKOB B JOKYMCHTbBI

[TonroroBka MynbTUMeIUWHHBIX mpe3eHTanuii. Cnmaiin. JloOaBneHue Ha
CaliT TEeKCTa W u300pakeHwil. PaboTa ¢ HECKOJBKUMH ClaiiTaMu.
JoGaBinenre Ha cnaiiJi ayAMOBU3YAIbHBIX JAHHBIX. AHUMAIHS.

I'unepccebuikn

4.4

4.5

Tumnbl NaHHBIX B s4YeHKaX AJIEKTPOHHOW Tabmuibl. PemaktupoBanue u
dbopmatupoBanue Tabnui. BecrpoenHble PyHKIMU I TOMCKA MAKCUMYMa,
MUHHUMYMa, CYMMBI U cpeHero apudmerndeckoro. COpTUPOBKa JaHHBIX B
BbIIeTIEHHOM Juana3oHe. [loctpoenue auarpamm (ructorpamMmma, Kpyropas
auarpaMma, TOYe4Has jJuarpamMmma). Bpibop Tuma  auarpaMmel.
[IpeoOpazoBanue  Qgopmyn 1mpu  KomupoBaHuu.  OTHOCHUTEIbHAS,

a0COIIOTHAS U CMEIIaHHAas aapecanusa

YcnoBHBIE BBIYHCIEHUS B JJIEKTPOHHBIX Tabnunax. CyMMHUpOBaHHE U
MOoACUET 3HAUEHUM, OTBEYANOIIMX 3aJaHHOMY YycloBuio. OOpaboTka
00nbIIKUX HAOOPOB JAaHHBIX. UHCIEHHOE MOJEIUPOBAHHUE B AJIEKTPOHHBIX

TadIuIax




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH U

MHTEPHET






