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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o uH@POpPMATHKE HA YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboUeit MpPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHdoOpMaTHKEe MAa€T MpEACTaBICHUWE O LENsAX, oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpPOBHE, yCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
CoJiep KaHMe, MPEIyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3/iesiaM U TEMaM.

[Iporpamma o uHpopmMaTHKE ONpeneseT KOJUYECTBEHHbIE U KaY€CTBEHHbIE
XapaKTEePUCTUKU YU4EOHOr0o MaTepuaia Jyisl KakI0ro Tojia U3y4eHHs, B TOM YHCIIe
JUISL COJEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BHUAA KOHTPOJS (IMIPOMENKYTOUHOU
aTTeCTallH oOyyarouuxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTECTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MPOTPAMM, TEMATHUECKOTO TUTAHUPOBAHUS KypCa yUUTEIIEM.

[ensmMu wu3ydeHuss uHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
00pa3oBaHuUs SIBISIOTCS:

(GbopMHpPOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKdu HH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca U OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uHpOpMAIUU KaK O Ba)KHEHIIIEM CTPATETUYECKOM PECypce Pa3BUTHS JHUYHOCTH,
rocyapcTBa, oOIlIECTBa, IOHMMAaHUA pPOJIM HH(DOPMAIMOHHBIX MPOLECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUA B YCIOBHUAX
1idpoBoit TpaHchopMaITiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

o0ecrieyeHrne YCJIOBUM, CIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMHUYECKOTO
MBIIICHUS KaK HEOO0XOJUMOTO YCIOBHUS NpOo(ecCHOHATBbHOW NESITeIbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOoiaramllero cnocoOHOCTb
oOyyaroierocss pa3OMBaTh CIOXKHBIE 3aJayd Ha 0OoJiee MPOCThiE TOA3aJayH,
CpaBHUBATh HOBBIC 33J1aUU C 3aJa4aMu, PEIIEHHBIMHA paHee, ONPENEIATh MMark s
JOCTIDKEHUSI pe3ysIbTaTa U TaK Jaliee;

dbopMupoBaHUE U pa3BUTHE KOMIETECHIMM oOydaromuxcss B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, B TOM UYHUCIIC
3HaHWW, YMEHUW M HaBBIKOB pPa0OTHl C HH(OpMalMen, NTpOorpaMMHUpPOBAHU,
KOMMYHUKAIIMM B COBPEMEHHBIX NHU(PPOBBIX Cpelax B YCIOBHSIX OOeCreueHus
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YyYaromerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHHS K MH(POPMALIUU
C y4€TOM MPABOBBIX U ITUYECKUX ACIEKTOB €€ pacHpoCTpaHEHUs, CTPEMIICHUS K
IPOAODKEHUIO 00pa3oBaHusi B o00nacTd MHGPOPMAIMOHHBIX TEXHOJOTHH U



CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKaAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BOBMOXKHOCTH aBTOMAaTH3aIlMi WH(POPMAIMOHHBIX
MIPOIIECCOB B PA3IMIHBIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  NPUMEHEHHs] WHMOPMATHKH, TMPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABICHNE U COIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN  Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NEeSTETLHOCTH.

W3yyenne wH(DOpMATUKA  OKa3blBa€T CYIIECTBEHHOE  BIMSHHE Ha
dbopMHpOBaHNE MHPOBO33PCHUS OOYYAIOIIETOCS, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1a/bIBA€T  OCHOBBI  TOHMMAHUS ~ TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW NIEeATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHHWM  COBPEMEHHOW  UMBWIM3auuMu.  MHoOrue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOIIMMUCS TPU
U3ydeHUU MHGOPMATHKHU, HAXOST MPUMEHEHHE KaK B paMKax 00pa3oBaTEIbHOTO
mpoiiecca MpU W3YYEHUW JPYTHX TMPEAMETHBIX o00yiacTeil, Tak M B HWHBIX
KU3HCHHBIX CHUTYAIlUsAX, CTAHOBATCS 3HAYMMBIMU JJI1 (POPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIHTATOB 00yUYEHUSI.

OcHoBHBIE 33/1aun yueOHoTO npenmera «Mubopmatuka» — chopmupoBars y
0OyJarommxcs:

MOHUMAaHUE TIPUHIIUIIOB YCTPOHCTBA ® (YHKIIMOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKEHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(pOopMaTHKHU TIeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIEeCTBa;

3HAHMS, YMEHHUS W HABBIKM TPAMOTHOM MOCTAHOBKHU 3aJ1a4, BO3HUKAIOIIUX B
MPAKTUYCCKON JEATEILHOCTH, JJII MX PEIICHUS C MOMOIIbI0 WH(POPMAIMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBbIKK (POPMAJIM30BAHHOTO OMMCAHHUS ITOCTaBJICHHBIX
3amad;

0a3oBbic 3HaHHWS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTEeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAaHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH ITH
3HAHMS JJI1 TOCTPOEHUSI AJITOPUTMOB PEHICHUS 3aay M0 MUX MaTeMaTHYeCKUM
MOJICIISIM;

YMEHUS W HABBIKM COCTABJICHHUS MPOCTBHIX NPOrpPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 SI3BIKOB MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI;



YyMEHUST ¥ HaBBIKH d3(PQGEKTHBHOTO WCIIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOoTrpaMM (TIPHIIOKEHHI) 0011ero Ha3HAYCHHsI U WH()OPMAITMOHHBIX
CUCTEM I PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/]ay, BiaJcHUE 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW JTHUKM M TIpaBa, OCHOBaMU HHGOPMAIMOHHOU
0€30IIaCHOCTH;

YMEHHUE TPaMOTHO HHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTUW, MPUMEHSTh TOJyYCHHBIE
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

enn u 3amaun u3ydeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI  OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJIEPKaHUSI  y4eOHOTO
npeaMeTa B BUE CICAYIOMMX YETHIPEX TEMAaTUUECKUX PA3/ICIIOB:

nu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAITMOHHBIE TEXHOJIOTHH.

Ha u3ydyenue nHpopMatuku Ha 0a30BOM ypoBHe oTrBoautca 102 uaca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kimacce — 34 4daca (1 gac B Hemento), B 9
kiacce — 34 gaca (1 yac B Henento).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hu¢poBas rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOHCTBO 00padOTKU JAHHBIX

Komneiorep — yHUBEpCcallbHOE BBIYMCIHUTENBHOE YCTPOMCTBO, paboTaroliee
1o mnporpaMMe. THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHbIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OCHOBHBIE KOMIIOHEHThl KOMIIbIOTEpAa M WX Ha3HadyeHue. IIpoueccop.
OnepatuBHasT W JOJITOBPEMEHHAs IaMsTh. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHcoOpHBI BBOJ, NaTYMKH MOOUJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM
ayTeHTU(PUKALINH.

Hctopust pa3BUTHS KOMIIBIOTEPOB M  MPOTPAMMHOTO  OOECHEYEHHS.
[Toxonenust koMmpOTepoB. COBpEMEHHbIE TEHACHIMU PA3BUTHUS KOMIIBIOTEPOB.
CynepkoMIbIOTEpHI.

[TapayutenbHbIe BBIYMCIICHHUSL.

[lepconanbHbiii kKoMIbIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psAaHocTh). OnepaTuBHas mamMsITh. JlONTOBpEeMEHHAs MaMSTh.
YcrpoiicTBa BBOJa M BbiBoja. OOBEM XpaHUMBIX JaHHBIX (ONepaTHBHAs MaMATh
KOMIIBIOTEpA, KECTKUN U TBEPJAOTEIbHBIN AUCK, OCTOSIHHASA MaMATh CMapTQOHa)
Y CKOPOCTb JOCTYIIA JUIsl PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpamMMbI U JaHHbIE

[TporpamMmMHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHoOe
obecrieucHue. CucremHoe IPOTPpaMMHOE obecrnieucHue. Cucrembl
nporpammupoBanus. [IpaBoBasi oxpana mporpamMMm W JaHHbBIX. becmiatHeie u
yCJIOBHO-0€ecTuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTieUeHHE.

@aitnbl u nanku (karanoru). [TpuHIUIBI MOCTpOEHUS (aillIOBBIX CHCTEM.
[Tomnoe wms daitna (nmanku). Ilyte x ¢aiiny (manke). Pabora c daitmamu u
KAaTaJIoTaMH CpPEJCTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelnieHre, NepeuMeHoBaHue 1 yaaneHue (HaiyioB U nanok (karaaoros). TUIIbI
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mepbl (aillioB pa3iUyHBIX TUIIOB
(cTpaHuIla TEKCTa, JIEKTPOHHAsA KHUTA, (poTorpadus, 3anuch MecHU, BUICOKIIUII,
MOJTHOMETPAXHBIN (QuiibM). ApxXuBaius JaHHBIX. Vcrmonb3oBaHHE MPOrpaMM-
apxuBaTtopoB. daiinoBeiii MeHemxkep. [louck QaiioB cpeacTBamMu oneparoHHON
CUCTEMBI.

KomnerorepHble BUPYCBl U IpyrHe BpEAOHOCHBIE Mporpammsl. IIporpammsl
JUTSL 3aLIUThI OT BUPYCOB.

KoMmnbrorepHsbie ceTu



O0benunenne xKommnbioTepoB B ceTh. Cerh MHTEepHET. Beb-crpanuia, BeO-
cailt. Ctpykrypa ajapecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [Tonck
uHbOpMallMl TO KIIOYEBBIM CJIOBaM H MO0 H300paxkeHuio. J{oCTOBEpHOCTH
uHdopmaluu, noaydyeHnon u3z Uurepuera.

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUI.

CereBoil sTHKET, 0a30BbIe HOPMBI HH(QOPMAIIMOHHOW 3THUKW M IpaBa NpU
pabote B UntepHere. CTpaTeruu 6e3onacHoro noseaeHusi B IntepHere.

Teopernyeckue 0CHOBbI MHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

HNudopmarust — 0JJHO U3 OCHOBHBIX MOHATHUNA COBPEMEHHOM HAYKH.

Nudopmanus kak cBeACHUs, IPEIHA3HAYEHHBIE JIJI1 BOCIIPUATHUS YETIOBEKOM,
W uHpoOpMalMs KAaK  JIaHHblE, KOTOpble MOryT OBITh  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKpeTHOCTh TaHHBIX. BO3MOKHOCTh ONKMCAaHMs HETIPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB € MTOMOILBIO TUCKPETHBIX IAHHBIX.

NudopmanmonHble MNpPOUECChl — MPOLECCH], CBSI3aHHBIE C XpaHEHUEM,
npeoOpa3oBaHUEM U MEpeaadeii TaHHBIX.

IIpencraBiaenue ungopmauuu

CumBon. AndaButr. MomHocTs andaButa. Pa3zHooOpaszue S3BIKOB |
andasutoB. EcrecTBeHHbIE U (hOpMaNIbHBIE S3bIKH. AJI()ABUT TEKCTOB HA PYCCKOM
s3bike. J[Bowunblid andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUMHaIuii) (UKCUPOBAHHON UIMHBI B ABOMYHOM aindasute. [IpeobpazoBanue
moboro andaButa K ABOMYHOMY. KOTMYECTBO pa3ivyYHbBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B aliaBUTE ONPeneIEHHON MOIITHOCTH.

KoaupoBanue CHUMBOJIOB OJHOTO an(aBuTa C MOMOUIBIO KOJOBBIX CJIOB B
npyrom andasute, KoJ10Bas TabnuIa, 1EKOIUPOBAHUE.

JIBonunbli kox. IIpencrtaBieHne HaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JIBOMYHOM ajihaBuTe.

Nudopmarimonueiii  00bEM JaHHBIX. buUT — MHUHUMaIbHAs €IMHMIA
KoJinyecTBa HMHQpOpMAIMU — JBOMYHBIM  paspsa. EauHuIbl  u3MepeHus
nH(pOpMaAIMOHHOTO 00bEMa NaHHbIX. bUT, 0alT, KUI00alT, MerabanT, rurabamT.

CkopocTh nepeaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne TtexkctoB. PaBHOMepHBI KOA. HepaBHOMEpHBIM  KOZ.
KomupoBka ASCII. BocbmuOuthbie koaupoBku. [loHAaTHe 0 KOAMpPOBKax
UNICODE. JexkonupoBaHue COOOIIEHUN C HCIOJb30BAHUEM PAaBHOMEPHOIO U
HEpaBHOMEPHOTo kKoaa. MHpopMainoHHbIN 00BEM TEKCTA.

Hckaxenune nupopmaluu rnpu nepeaaye.

OOwee mpexacrapieHre O MUGPOBOM MPEACTABICHUU ayAHOBU3YaIbHBIX U
JIPYTUX HEMPEPBIBHBIX TaHHBIX.



KogupoBanne uBera. LlBetoBeie wmogenu. Mogens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOopHOE mpeactaBieHue nzoOpaxeHuil. [Tukcens. Onenka
UH(OPMAIMOHHOTO 00bEMa rpaduueCKUX JaHHBIX JJI PACTPOBOTO NU300paKEHHUS.

Konuposanne 3Byka. Pa3zpsanHocts u yactoTa 3anucu. KoinuecTBo kaHaloB
3aIHCH.

OneHka KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (DaiisioB.

NudopManuoHHbIE TEXHOJIOTMH

TexkcToBBIE JOKYMEHTHI

TekcToBblE JOKYMEHTBI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ads3arl,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI mpoLEeccop — HHCTPYMEHT CO3JaHUS, PENAKTUPOBAHMUS U
¢dopmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TEKCTa.
CpoiictBa cuMmBojoB. [lpudr. Tunsl mpudroB (pyOiaeHble, C 3acedykamw,
MoHowmMpuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
IpaHMIIbI, a03alHBIA OTCTYI, UHTEpBaJI, BbIpaBHUBaHME. [lapamMeTpbl cTpaHUIIBL.
CruneBoe ¢hopMaTpoOBaHUE.

CrpykTrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB U  TaOJHII.
MHuoroypoBHeBbI€ clTUCKU. [JoOaBieHne TabiuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JOKyMEHThl. OOTekaHue M300pakeHH
TEKCTOM. BKIIIOYeHHE B TEKCTOBBIH JTOKYMEHT auarpamm, (Gpopmyl, HyMepanuu
CTPaHMII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBanue
cepBucoB MuTepHeTa 1151 00paboTKU TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO C TpapuUecKUMH pelakTopaMu. PacTpoBble PHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTUpOBaHus rpaduuecKux 0ObEKTOB, B TOM YHCIIE IU(PPOBBIX
dbotorpaduit: u3MeHeHUe paszMepa, oOpe3Ka, MOBOPOT, OTpaxkeHue, pabora c
oOnactaMu (BBIJIEJCHHE, KOMMPOBAaHUE, 3aJMBKa LIBETOM), KOPpPEKLHs IBETa,
SAPKOCTU U KOHTPACTHOCTH.

BekropHas rpaduka. Co3mgaHve BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpElICTBAMH TEKCTOBOTO MPOLECCOpa WM JAPYTUX Hporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTBI.

MyabTHMeAUHBbIE NIPe3eHTAUN

[ToaroToBka MyabTUMENUUHBIX TIpe3eHTanuid. Cnaiin. /[oO6aBnenne Ha ciaiif
TeKCTa U n3o0paxeHuii. Pabora ¢ HECKOJIBKUMH ClIaiiamMu.



JloGaBnenne Ha  crlaiil  ayAMOBU3YalbHBIX  JIaHHBIX.  AHHUMAIMS.
['unepccpuiky.

8 KUIACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHHCICHUS

Hemno3unuoHHble W  MO3UIMOHHBIE CHUCTEMbI  CcUHCIEHHS. AJ]aBur.
OcnoBanue. Pa3sépnyras popma 3anucu uucia. [lepeBoa B NeCATUUHYIO CHCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema CUuCIIeHUS.

JBonuHas cucrteMma cuncienus. [lepeBon nensix yucen B npexpenax ot 0 mo
1024 B nBOWYHYIO CHCTEMY CUMCIEHMSA. BocpMeprnyHas CUCTEMa CUHMCICHHS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JIECATUYHYIO CUCTEMBI
u oOpatHo. IllectHaamarepuynas cucreMa cuucieHus. llepeBon wyucen wu3
IECTHAAUATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CUCTEMBI U 0OPATHO.

Apudmerrueckue ornepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMEeHThbl MATEMATHYECKOM JIOTUKH

Jlornueckue BpICKa3biBaHus. Jlornueckue 3HA4YEHUsI  BBICKa3bIBaHWM.
DOneMeHTapHble U COCTaBHBbIE BBICKa3bIBaHUs. Jlornmueckue omnepauuu: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOXKEHHE), «UIN» (IU3BIOHKIIMS, JIOTUYECKOE
CIIOXKEHUE), «He» (Jlornueckoe orpuuanue). [lpuopurer moruyeckux ornepanuil.
OrnpenernieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUSA, €CIIM M3BECTHBI 3HAUCHUS
MCTUHHOCTH BXOJSIIMX B HEr0 3JIEMEHTAapHBIX BbICKa3bIBaHWil. Jlorndeckue
BbIpakeHus. [lpaBuna 3amucu normdeckux BeIpaxkeHuid. IlocTpoenue Tabiuil
MCTUHHOCTHU JIOTUYECKUX BBIPAKCHUM.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI ¥ IPOrPAMMMPOBAHME

HcnonHnTe M U AJITOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[lonarne anroputma. HcmomHuTenu airopuTMOB. AJNTOPUTM Kak IUIaH
YIPaBJICHUS UCTIOJIHUTEIIEM.

CgoiictBa anroput™ma. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BHJIC
OJIOK-CXEMBI, TPOTpaMma).

AnroputMudeckre KOHCTpYKUMH. KOHCTpyKuus «clienoBaHuey. JIMHEHbIM
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEAO0BATEIbHOCTH BBINOJHIEMBIX JEHCTBUI OT
VCXOJHBIX JAHHBIX.



KoHcTpykuusi «BeTBieHUEe»: TMOJHAsA U HemosHas (opMbl. BeimonHnenue u
HEBBIIIOJIHEHUE YCJIOBHUSl (MCTUHHOCTH M JIOKHOCThH BbICKa3biBaHus). IIpocTeie u
COCTaBHBIE YCIIOBHS.

KOHCTpyKIUsl «OBTOPEHMS»: LMKJIbI C 33JJaHHBIM YHUCJIOM IOBTOPEHUM, C
YCJIOBUEM BBINIOJIHEHUS], C IEPEMEHHOMN IIUKJIA.

PazpaboTtka s (hopManmbHOTO HMCHOJHUTENS aITOpPUTMa, MPHUBOJIAIICTO K
TpeOyeMOMy pe3ysibTaTy MpH KOHKPETHBIX HCXOJIHBIX JMJaHHbIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C MCIIOJB30BAHUEM LIMKJIOB M BETBICHUW A
yrpaBieHus: (GopManbHBIMU HMCIHOJHUTENSIMU, TakuMu kak Pobot, UYepemnarika,
YepréxHuk. DBbpIIONHEHHWE aAIrOPUTMOB BpPYYHYHO M Ha  KOMIIBIOTEDE.
CHUHTaKCHYECKHE U JTIOTHUECKHE OITMOKU. OTKa3bI.

SA3bIK MPOrpaMMHPOBaHUS

A3pik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonbHbIii
ANTOpUTMUYECKHI S3BIK).

Cucrema mnpoOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa IPOrpaMm, TPAHCIATOP,
OTJIAYHUK.

[lepemennasi: tum, ums, 3HaueHue. Llenble, BEIECTBEHHbIE U CHMBOJIbHBIE
IIEPEMEHHBIE.

Omneparop mnpucBauBaHUS. ApUPMETHUECKUE BBIPAKEHUS M TMOPSAOK HX
BbIyMclieHHs. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYHCIIEHHOE JIeJIEHUE, OCTAaTOK
OT JICJICHHUS.

Berenenus. CocraBHble YyClOBUS (3aUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM S3bIKE MporpammupoBaHusi). HaxoxnaeHne MUHMMyMa M MakCUMyMa
U3 JBYX, TPEX M 4YEThIPEX umnces. PelleHne KBaJpaTHOTO YpaBHEHHs, UMEIOILIErO
BEILIECTBEHHBIE KOPHH.

JuanoroBass oTJajJKa NPOrpaMM: [OIIATOBOE BBHINOJHEHUE, MPOCMOTP
3HAYCHUM BETMYMH, OTIaJ0YHBIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[Mukn c ycnoBueM. Anroput™M EBknmma ans HaxoxkIeHUS HAMOOJbIIEro
oOLIEero JeiauTeNs ABYX HaTypalibHbIX uucell. PazOueHue 3amucu HaTypaiabHOTO
Yycia B MO3UIIMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJIeIbHBIE HIU(PHI.

[Muks ¢ mepeMeHHON. AJTrOpUTMBI MPOBEPKH AECIUMOCTH OJHOTO LEJIOro
4yucla Ha Ipyroe, MpoOBEPKU HATYpPaJIbHOTO YHCIIA HA IPOCTOTY.

OOpaboTka CUMBOJBHBIX JAaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. llomcy€r 4YacToThl MOSIBIEHUS CHUMBOJA B
cTpoke. Betpoennsie GyHKIUM 17151 00pabOTKH CTPOK.

AHaJIM3 AJTOPUTMOB



Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl aJroOpuTMa MPHU JAHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPENEIICHUE BO3MOKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TAHHOMY PE3YJbTaTy.

9 KVIACC

udpoBasi rpaMOTHOCTH

I'nodanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOro0 NOBeJACHUs B Hel

['no6anwHas cetb Uutepuet. IP-anpeca y3noB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTonbl HHIWBHUIYaIbHOTO U KOJUIEKTUBHOIO pa3MENIeHUs] HOBOM MH(pOpMalnu B
Wntepuere. bosblme naHHble (MHTEpPHET-JaHHbIC, B YAaCTHOCTH JIaHHBIE
COLIMAJIBHBIX CETEN).

[Tonsitue 00 MHPOPMALMOHHON O€30MACHOCTU. YTPO3bl MHPOPMALMOHHOU
0€30MacHOCTU TIpU padoTe B TJI0OATBHOM CETH U METOJbl MPOTHUBOJCUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAMU. 3amUTa JUYHOM uHGOpMaAnUU B
HNurtepHere. bezonacHeie crpaternu noseneHus B MHrepHere. IIpenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOM AKTHUBHOCTHU
(knOepOyIITMHT, PUIIHMHT U APpyTHE POPMBI).

PabGora B nH(pOpPMALIHOHHOM IPOCTPAHCTBE

Bunel nedarenbHocTy B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
CEpBUCHI (MOYTOBasi CIyk0a, BHUJIEO-KOH(EPEHI-CBA3b U JIPyTUe), CIPaBOYHbBIC
CIyObl (KapThl, paclUCaHusi U JAPYTHe), TIOMCKOBBIE CIY>KObI, CIY>KOBI
OOHOBJIEHUS TPOrPAMMHOrO oOecnedeHuss © Jpyrue ciyxObl. CepBHUCHI
roCcyAapCTBeHHBIX ycayr. O0maunble XpaHWiIUIIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKyMeHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieuenue Kak BeO-
CepBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaHUuecKHUe PeJaKkTOphl, CpPeabl pa3padOTKU
porpamm.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Monens. 3anaun, pemaeMble ¢ MOMOLIbI0 MojenupoBanus. Kiaccudpukanun
moneineil.  MarepuanbHble  (HaTypHble) Y HMHGOPMALMOHHBIE  MOJEIH.
HenpepeiBHBIE M auckpeTHble Mozaenu. Mmwuranmonnsle moxaenu. HWrpossie
mozaenu. OneHka aJeKBaTHOCTH MOJENU MOJIETUPYEMOMY OOBEKTY U IENSIM
MOJIEJIMPOBAHMUS.

Tabnuunbie mogenu. Tabauia kak IpeacTaBIeHUE OTHOIICHHUS.

ba3sl mannpix. OTOOp B TabiuiEe CTPOK, YAOBIETBOPSAIOIINUX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, nytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpader. lnuna (Bec) peOpa. BecoBas marpuma rpada. [Inuna myta Mexmy
BepmiHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HauanpHas BepiinHa



(MCTOYHUWK) U KOHEYHAs! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Beruucnenue
KOJIMYECTBA IMyTeH B HANIPABICHHOM aIMKINYECKOM rpade.

HepeBo. Kopenb, BepminnHa (y3en), JuCT, pebpo (myra) nmepeBa. Bricota
nepesa. [lognepeBo. IIpumepsl ucnonb3oBanus jaepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIIBIO JIepeBa.

[londaTrie maTeMaTHYECKOM MOJEIU. 3aJaud, peuaeMble C MOMOUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MOAEIUpoBaHusl. OTINYMe MaTeMaTHYECKON
MOJIId OT HATypHOW MOJEIM U OT CJIOBECHOro (JIUTEpaTypHOrO) OMHCAHUS
0o0BeKTa.

OTanbl KOMIBIOTEPHOTO MOJEIUPOBAHHUS: MOCTAHOBKA 3aJadM, MOCTPOCHUE
MaTeMaTUYECKOU MOJIEIH, MpOrpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOT'0 DKCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOYHEHUE MO/ICTIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

Pa3pa0orka aJiropuTMoB M IPOrpamMm

Pa3buenue 3amaun Ha noa3agauu. CocTaBiIE€HUE aJITOPUTMOB U IIPOTPaAMM C
WCIIOJB30BaHUEM BETBJICHUHM, IMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIsi
yopaBJieHusl ucrnojHuteseM PoOOT Wi ApyruMHU UCHOJHUTEISIMH, TaKUMU Kak
UYepenamka, YepTEXKHUK U IPYTUMMU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CoCTaBICHHUE U
OTJIaJIKa MPOrpaMM, PEeaIU3yIOIIUX TUIOBBIE aJITOPUTMbI OOPAOOTKHU OJJHOMEPHBIX
YUCJIOBBIX MAaCCUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IIkonbHBIA AJTOPUTMUYECKUN S3BIK): 3aII0JTHEHUE YUCIIOBOIO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA
4yuCcesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIN MOUCK 3aJaHHOTO
3HAQYEHUsI B MacCHBE, TOJACYET DJEMEHTOB MAacCHBa, YAOBJIETBOPSIOIMIUX
3aIAHHOMY YCJIOBHIO, HAXOXXJICHHME MUHUMAJIBHOTO (MaKCHUMaJIbHOTO) AJIEMEHTa
MaccuBa. COpTHpPOBKA MaccUBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHCICHHWE KOJWYECTBA, CYMMBI, CPEIHETO
apupMETUIECKOr0, MHUHMMAJIBHOTO W MaKCHUMaJIbHOTO 3HAYCHHUS JJIEMEHTOB
MOCJIEA0BATEILHOCTH, YIOBJICTBOPSIONINX 3aJJTAHHOMY YCJIOBHIO.

Yupasienue

VYmpasnenue. Curaan. O6patHas cBs3b. [lonyueHne cCUrHaioB ot 1U(POBBIX
JaTYUKOB (KacaHWsi, pacCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3W B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOMCTBAMM C TIOMOIIBIO JAaTYUKOB, B TOM UHCIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIPABJICHHS IBWKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE



YIPABJICHHE OTOIUIEHUEM JOMAa, ABTOHOMHAs CUCTEMA YNPAaBJIEHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

HNupopMmaniuoHHBIE TEXHOJIOTUH

DJIEKTPOHHBbIE TA0JIUIbI

[TonsiTue 00 >MEKTPOHHBIX TabUIax. TUIBI TAaHHBIX B sSTYEHKAX DJIEKTPOHHOM
tabnuiel. PenaktupoBanue u (opmarupoBanue tabnui. BceTpoeHHble QyHKINN
JUIS TIOUCKAa MaKCHUMyMa, MHHHMYyMa, CYMMBI M CpPEIHET0 apu(pMETHUYECKOro.
CopTHpoBKa JaHHBIX B BBIJCJICHHOM jAuana3zoHe. [loctpoenue auarpamm
(rucrorpamMma, KpyroBas JuarpaMma, Toue4yHasi auarpamma). BpiOop Tuna
JMarpaMMal.

[IpeobpazoBanue popmyn npu kKonupoBaHuU. OTHOCUTENbHAS, A0COIIOTHAS
Y CMEUIaHHas aJpecarusl.

VYCOBHBIE BBIYUCIEHUS B JJEKTPOHHBIX Tabnuuax. CyMMHpoOBaHHE U
noJcYET 3HAUEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIIMX
Ha0OpPOB TaHHBIX. YHCIIEHHOE MOJICTTUPOBAHUE B DJICKTPOHHBIX TAOIHIIAX.

NudopManinoHHbIe TEXHOJIOTHMH B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAMOHHBIX TEXHOJIOTHI B Pa3BUTUN 3KOHOMHKH MHPA, CTPAHBI,
pernona. OTKpbITbIE 00pa30BaTEIbHbBIE PECYPCHI.

[Tpodeccun, cBsizanubie ¢ MHPOPMATUKON U MHHOPMAIIMOHHBIMU TEXHOJIOTHSIMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CNeUYeHusl, CHEUUATUCT IO
aHaJIM3y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEIO
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HA YPOBHE OCHOBHOTO o00Imero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTHIKEHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX Pe3yJIbTaTOB OCBOCHUSI COJEPKaHUs Y4EOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHUE 3a/Jady
BOCIIUTAHUS, PAa3BUTHUSI W COLMAIM3ALMKU OOY4YaIOIIUXCS CPECTBAMU Y4e€OHOTO
npeaMera.

B pesynbrate wusydenus WHPOPMATUKHA HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yayT copMUpOBaHbI CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOTr0 BOCIIUTAHMS

IIEHHOCTHOE OTHOIIICHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H
HAy4YHOMY HACJIeJIMI0, TIOHUMaHUE 3HAUYCHUS MHPOPMATUKHU KaK HAYKU B >KU3HU
COBPEMEHHOr0 00IlecTBa, BIaJIeHWE JOCTOBEPHOM HH(OpMaiuendn o mnepeaoBbIX
MHPOBBIX W OTEYCCTBEHHBIX JOCTI)KCHHSIX B 00JacTh HWHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
1udpoBoil TpaHchopmaIuu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CUTYaIlUsIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYIIKH APYTHX JIFOJIEH C MMO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEJACTBUN TIOCTYNKOB, AaKTUBHOE HEMPUITHE AaCOIMAIbHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHMS:

MPEACTABIICHUE O COIMAIBHBIX HOpPMax M TIPaBUIaX MEKINIYHOCTHBIX
OTHOIIICHWM B KOJUIEKTHMBE, B TOM YHCJI€ B COIMAJbHBIX COOOIIECTBAX,
COOJIO/IeHNe TIpaBWJI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOTO
MOBEJCHUS B WHTEPHET-CPENe, TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOU
JEATEILHOCTH TPU BBINIOJIHGHUHM YYE€OHBIX, ITO3HABATCNBHBIX 3a7a4, CO3JIaHUN
y4eOHBIX TPOCKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIU B
poIiecce 3TON y4eOHOU IeITeTbHOCTH, TOTOBHOCTh OIEHWBATh CBOE MOBEJCHUE U
MOCTYIKM CBOWX TOBApHIIEH C TO3WIIMA HPABCTBEHHBIX W IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEe HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJACTaBICHUN 00 MHOpMaInH,
nH(OPMAITMOHHBIX mporeccax u UH()OPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKd M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIOIIMX 0A30BYI0 OCHOBY JUJISl IOHMMAaHHUS CYITHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpEeC K OOYYEHHUIO U IO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaNpaBIECHHOCTU U
YPOBHsI 00y4Y€HHUS B laJbHENIIEM;

OBJIAJICHUE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKA HA OCMBICJICHUE OIbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKECHHS WHIUMBHIYAIBHOTO U KOJUIEKTMBHOTO
OJ1aronoayyus;

c(OpPMHPOBAHHOCTh HH(POPMALMOHHON KYJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOATENBbHON palbOThl C y4E€OHBIMM TEKCTAaMHU, CIPABOYHOM JHMTEpPATypOH,
pa3HOOOpa3HBIMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHM, a TakXke YMEHHUs
CaMOCTOSITENIBHO ONPENEIATh 1IeJIM CBOEr0 O0y4YeHUs, CTaBUTh U (POPMYIHPOBATH
JUIsl ce0sl HOBBIE 3aJauM B y4y€0e M IO3HABATENBHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON IESITENBHOCTH;

5) gpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME [ICHHOCTU JKU3HH, OTBETCTBEHHOE OTHOUIEHHME K CBOEMY
3I0POBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 *KHU3HU, B TOM 4HCIE M 32 CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHMM 0€30MacHOM HKCIUTyaTallud CpPECTB
MH()OPMAITMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJIOTUI;

6) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEeC K MPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpyna B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBA3aHHBIX C UH(OPMATUKOMH,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAaHHBIM BBIOOP W  TOCTPOCHHWE HMHAWBHUIYAJTbHOM  TpaeKTOpUHU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MU OOLIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHII;

8) apanTanuu od0y4aroumerocsi K N3MEHsIIOLIUMCS YCJIOBUAM COLUAIBLHOM
U NIPUPOIHOM Cpebl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMATBHOTO OIBITa, OCHOBHBIX COLIMAIBHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH MEATEIbHOCTH BO3pACTa, HOPM M IPAaBHI
OOIIECTBEHHOTO NOBeIeHNUs, (OPM COIMAIbHOM JKU3HU B TPYIINAX U COOOIIECTBAX,
B TOM YHCJIE CYIECTBYIOIIUX B BUPTYAJIIbHOM IIPOCTPAHCTBE.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHQPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEILHBIMU, KOMMYHUKATUBHBIMH, PETYIISITABHBIMHU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUE ONPENeATh TMOHATHSA, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATH
aHaJOTUM, KIAacCUPUIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEpUH I KJIacCH(UKAIIUK, YCTAaHABJIMBATh NMPUYUHHO-CICACTBCHHBIC CBS3H,
CTPOUTH JIOTHYECKUE PACCYXICHUS, JelaTh YMO3aKIIUYeHUsS (MHIYKTHBHBIE,
JETYKTUBHBIC U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEeoOpa3OBbIBATh 3HAKU WU CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YYEOHBIX U MMO3HABATENIbHBIX 3a/1a4;

CaMOCTOSITeJILHO BBIOMpPATh CHOCOO pelieHus: yueOHOU 3ajauu (CpaBHMBATH
HECKOJIPKO BapHaHTOB pEIICHUS, BHIOMpATh HamOoJiee MOAXOAIINNA C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

dbopMyIHpOBaTh BONPOCH], (DUKCUPYIOMKME pPa3pblB MEXIy PCAIbHBIM H
JKeJIaTeIbHBIM COCTOSTHUEM CUTYyaIlui, 00bEeKTa, U CAMOCTOSTEIILHO YCTaHABIIMBATh
HCKOMOE€ U JIAHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, MTOJYYCHHYIO
B XOJI€ UCCJICJIOBAHUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajdbHEHIIee pa3BUTHE MPOIECCOB, COOBITUN H
UX TIOCJICJICTBHS B AQHAJIOTUYHBIX WJIM CXOJHBIX CUTYallMsX, a TAKKE BbIJIBUTATh
MIPETNOJIONKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

BBIABJIATE JAeUIMT WHOOpPMAIUM, JTaHHBIX, HEOOXOIUMBIX JJIs PEUICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3IUYHBbIE METOJbl, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE H
orbope mH(OpPMaMK WIA JTaHHBIX W3 HCTOYHUKOB C YUETOM MPEII0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HMHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U (POPM MPEACTABICHUS;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopMaIMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOXKHBIMH CXEMaMHu,
JTyarpaMMaMH, HTHOW rpaduKoi U uX KOMOWHALIMSIMU;

OIICHMBATh HANEKHOCTh WH(POPMAIMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeneM Uin ChOPMYITHPOBAHHBIM CAMOCTOSTEILHO;



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHBIC YUeOHbIE AeiCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHS C CYXKACHUSAMU APYIMX YYACTHHKOB AHAIIOra,
OOHapyXUBaTh Pa3IU4HUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO ONBITA (3KCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a4ay
NPE3EHTAld U OCOOEHHOCTEW ayJAUTOPUU U B COOTBETCTBUHU C HUM COCTABIISTH
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MILTIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHasI 1eITEJILHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEUNIEHUH KOHKPETHON NpoOJiieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh LIE€JIb COBMECTHOW WH(OPMAIIMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, mnepenade, Qopmanuzaluu HHPOPMAIUHM, KOJJIEKTUBHO CTPOUTH
JNEeHCTBUSA MO €€ JOCTMKEHMIO: paclpeaessiTh PoJid, JOrOBapuBaThCs, 00CYXKIaTh
MPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATH CBOKO 4HacTh paboThl ¢ MH(poOpManuend uiau UHPOPMALMOHHBIM
IPOIYKTOM, JOCTHTasi KaueCTBEHHOIO pe3yJibTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJMHUPYSI CBOM JIEHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4yeCTBO CBOET0 BKJIaJa B 00NN HH(OPMALIMOHHBINA IPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEJIbHO chopMyITUPOBAHHBIM YY4aCTHUKAMU
B3aHMMOJICHCTBUS,

CpPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WICHA
KOMaH/Ibl B JOCTWXXEHHE PEe3yJlbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U
HPOSIBJISITH TOTOBHOCTD K MPEIOCTaBICHUIO OTUETA MEepe1 IPYIIIOHN.

PerynsiTuBHbIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJIAITh B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsIX HpoOieMbl, TpeOyromue
pElICHHUS;

OPUEHTUPOBATbCA B PA3NIMYHBIX MOAXOJAaX K MPUHATHIO PEIICHUM
(MHIMBUAYAJIbHOE MPUHATHE PELICHU, IPUHATHE PELLICHHI B IPYIIIE);

CaMOCTOATENIBHO COCTABJIATh AJTOPUTM pElIeHUs 3a7auyd (WIM €ro 4acth),
BbIOMpaTh CIOCOO peleHus yueOHOM 3ajaun ¢ y4ETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBAaTh IpEAJIaraéMble BapHUAHTHI
peLIeHN;



COCTaBIISATh IUIAH JEUCTBUU (IJIaH peaau3alid HAMEUEHHOr0 ajropurMa
pelieHus), KOPPEKTUPOBATh NPEMJIOKEHHBIA alrOpPUTM C YYETOM TMOIYUYEHUS
HOBBIX 3HAHHUH 00 N3yd9aeMOM OOBEKTE;

nenatb BBIOOP B YCIHOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu | OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJCTh CIIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHBAIIMH U PEDIICKCUM;

JIaBaTh OIEHKY CUTYAIIMH U MpeiaraTh IiaH e€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
Ipy  perieHud y4eOHOM 3ajauM, aJanTHUpOBaTh pEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM,;

OOBSICHSIT ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS)  PEe3yJbTaToB
WH(OPMAITMOHHON EeATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh O3UTUBHOE B MIPOU3OLIEAIIEH CUTYAIUU;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS CUTYyaI[ui, yCTAHOBJIECHHBIX OLIMOOK, BOSHUKIINUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEIU U YCIOBUSIM.

IMOIHOHAIbHbIA HHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO JAPYroro 4ejaoBeKa, MOHUMATh MOTHUBBI M1 HAMEPECHHUS
JPYroro.

IIpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHSIX
OTKPBITOTO JIOCTYTa K JIIOOBIM 00bEMaM MHGOPMAIIUH.

HPEIMETHBIE PE3YJIbTATBI

K xonimy oOydenus B 7 Kkjacce y oOydaromerocs OyayT copMHUpOBaHbBI
CIICYIOIINE YMECHHUS:

MOSICHSITh Ha npuMepax CMBICIT TTOHATHI «uH(opManms,
«MH(POPMAIIMOHHBIN  Tporecc», «o0paboTka  uHOpMAIUU»,  «XpaHCHHE
uHbopMaIuny, «epenada nHHopMaIum;

KOJIUPOBAaTh M JCKOJAMPOBATH COOOIIECHUS 110 3aJlaHHBIM IpaBHJIaM,
JEMOHCTPHUPOBATh TOHMMAHUE OCHOBHBIX MPUHITUIIOB KOJAMPOBAaHUS WH(DOpMAIIUN
Pa3TUYHON MIPUPOIBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHUBATh JUIMHBI COOOIIEHWH, 3aMUCAaHHBIX B Pa3IMYHBIX andaBUTaX,
OTIEpUpPOBATh CIWHHUIIAMH H3MEpPEHUsT WHOOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepeaayn JaHHbIX;

OLICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'PAPUUYECKUX, 3BYKOBBIX
¢aitnoB u Buaeoaiiios;



IPUBOJUTH TPUMEPbl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U Tepeaadu
uH(bOpMaIliK, CPAaBHUBATH UX KOJMUECTBEHHBIC XapaKTEPUCTHKHY;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPHUH U MOHUMATh TEHJACHIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOrPaMMHOTr0 00eCTIeUeHUS;

[0JTy4aTh U UCIOJIB30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMITBIOTEPA M €ro OCHOBHBIX 3JIEMEHTax (MpOLECCOp, ONepaTWBHAs MaMSTh,
JOJITOBPEMEHHAs aMsTh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJadyaMi, PEUIaeéMbIMU C €TO0
OMOMUIBIO;

OPUEHTHPOBATbCSI B HEPAPXUUECKOM CTPYKType (ailloBo CHUCTEMBbI
(3anmuceiBaTh TOJIHOe uMs (aiina (kartanora), myTh K ¢ainy (kartajory) mo
UMEIOIIEMYCSl ONMMCAaHUI0 (PAaNIOBOM CTPYKTYpPhl HEKOTOPOTrO HMH()POPMALMOHHOTO
HOCHTEJIS);

paGotatb C (aillloBOl CHCTEMOl MEPCOHANBHOTO KOMIBIOTEPA C
UCITIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3[aBaTh, KOIKUPOBATh,
nepeMeniarb, NepeMMEHOBBIBaTh, yIAlsATh MU apXWBHPOBATH (halIbl M KAaTAJOTH,
UCITI0JIb30BaTh aHTUBUPYCHYIO IPOTPaAMMY;

IPEJCTaBISTh PE3YIbTaThl CBOEH JIEATENBHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3CHTALINN;

uckatb nHpopmanuio B MIHTEepHETE (B TOM UHKCIE, MO KIHOYEBBIM CIOBaM, IO
U300pAKEHHIO), KPUTUUECKH OTHOCUTHCS K HaWJE€HHON MH(OpMaluu, 0CO3HABAs
OMaCHOCTb JUIsI JIMYHOCTM U OOLIeCTBAa pacCHpOCTPAHEHUS BPEIOHOCHOM
uH(pOpMaIK, B TOM YHCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpPeCcOB BEO-PECYpPCOB;

UCITIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

coOmoaaTh TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UHPOPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COOMI0AaTh CETeBOM
ATUKET, 0a30Bble HOPMBI WH(DOPMAIMOHHOW OSTUKU U TIpaBa Mpu paboTe ¢
NPUWIOKEHUSIMU Ha JOOBIX ycTpoiicTBax W B MHTepHere, BbIOMpaTh O€30IacHbIe
CTpaTEeTuu NOBEACHUS B CETH;

OPUMEHATh METOABl TPO(QUIAKTUKKA HETaTUBHOTO BIUSHUS  CPEICTB
UHPOPMAIIMOHHBIX W KOMMYHHUKAIIUOHHBIX  TEXHOJOTHMH Ha  3/I0pOBbE
MOJIb30BATEIIS.

K xonmy oOyuenus B 8 kiacce y oOyuaromerocss OyayT copMUpOBaHBI
CIIETYIOINE YMEHHUS:

NOSICHATH HAa  NpPUMEpax  pa3iMius  MEXKIy  IO3WIHOHHBIMH |
HETIO3UIIMOHHBIMU CHCTEMaMH CYHCIICHUS;



3alMChbIBaTh W CpaBHHMBaTh Leible yuciaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CUCTEMaxX CYHUCIeHUs (C OCHOBaHUAMHU 2, 8, 16), BBINOIHATH
apu(MeTryecKue onepanuu Haj HUMU;

pacKpbIBaTh CMBICH MOHSTUN «BBICKA3bIBAHHE», <WIOTMYECKAs OMEparus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMKMCBIBATh JIOTHYECKHE BBIPAXKEHUS C MCIOJB30BAaHUEM JU3IBIOHKIUH,
KOHBIOHKIIMM W OTPULIAHUSA, ONPENEISATh MCTUHHOCTH JIOTMYECKUX BBIPAKEHUH,
€CJIM M3BECTHBI 3HAYCHHS] UCTUHHOCTU BXOISIIUMX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUN;

PACKpbIBaThb CMBICI MOHATUN «UCIOIHUTEIBY», «AITOPUTM», «IIPOrpamMMma,
MOHUMAs Pa3HUILY MEXKy YIOTPEOICHUEM 3THX TEPMUHOB B OOBIICHHOW pEYU U B
UH(pOpPMaTHKE;

ONKCHIBATH AJNTOPUTM PEIICHUS 3a/auyd PA3IUYHBIMU CIOCOOaMU, B TOM
quciie B BUAE OJIOK-CXEMBI;

COCTAaBJISITh, BBIMOJHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE aJITOPUTMBI
C HCIOJb30BAaHUEM BETBJICHUN M IMKJIOB JJis YHPABICHUS HCIOJHUTEISIMH,
TakuMu kak Pobot, Uepenaiika, UepTExXHUK;

UCIIOJIb30BaTh KOHCTAHTHI M TEPEMEHHBIE PA3TUYHBIX TUIMOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COACpIKAIIUE UX BBIPAKEHUS, UCIIOIH30BATh
oIepaTop MPUCBAWBAHMUS;

UCITOJIB30BaTh MPHU pa3pabdOTKe MpOorpamMm JOTUYECKUE 3HAYEHUS, ONEpALUU
Y BBIPAXKEHUS C HUMU;

aHAJM3UPOBATh MPE/JIOKEHHBIE AITOPUTMBbI, B TOM YHCJIE ONPEAEIIATh, KAKUE
pEe3yAbTaThl BO3MOXKHBI IPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAYCHHUI;

co3gaBaTh W  OTJIAXWBATh MPOrpaMMbl Ha OAHOM U3  SI3BIKOB
nporpammupoBanuss  (Python, C++, [Ilackanp, Java, C#, IIkoybHbIHA
AnroputMudeckuil SI3bIK), peanu3ylollde HECJIOXKHBIE alrOpPUTMbI 00pabOTKU
YUCJIOBBIX JAHHBIX C HCHOJb30BAHUEM IIMKIOB W BETBJICHUN, B TOM 4YHCIIE
peanu3yrone IpoBepKy ASIMMOCTA OAHOTO LIEJIOr0 YUCia Ha JIPYroe, NpoBEPKY
HATypaJbHOTO YKCJIa HA IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOTO YUCIa.

K konmy oOyuenuss B 9 kiacce y oOydaromerocss Oyayt chopmMupoBaHbI
CIICYIOIINE YMECHHUS:

pa3duBaTh 3alayMl Ha TMOA3aJadud, COCTABJATH, BBINOJHATH BPYYHYIO W Ha
KOMIIBIOTEpPE HECIIOKHBIE AJITOPUTMBI C HCIONb30BAHUEM BETBJICHUMN, LUKIOB U
BCIIOMOTATENbHBIX AJITOPUTMOB JJIi YIPABICHUS HCHOJHUTENSMH, TaKUMU Kak
Pobort, Yepenamika, YepTEKHUK;

COCTaBIISITh M OTJIAKUBATH MPOTPAMMBI, PEATN3YIONIUE THITOBBIC aTOPUTMBI
OOpaOOTKM YHUCIIOBBIX TIOCJIENIOBATEIBHOCTEH WM OJHOMEPHBIX YHCJIOBBIX
MacCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CyMMbI HJIM KOJIMYECTBA 3JIEMEHTOB



C 3aJlaHHBIMA CBOWCTBAMH) HA OJHOM M3 S3BIKOB TporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonpHbIll AropuTMUdecKuid SA3bIK);

PAcCKpbIBaTh CMBICII TOHSATUM «MOJENbY, «MOJICIUPOBAHKE)», OMPEACIAThH
BUJIBI MOJIEJEH, OIEHUBATh AJEKBATHOCTb MOJEIHU MOJACIUPYEMOMY OOBEKTY U
HEJISIM MOJIETTUPOBAHMUS;

WCITIOJIB30BaTh Tpadbl W NIEPEBbS I MOJICIUPOBAHUS CHUCTEM CETCBOU H
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTualIuii myTh B rpade;

BBIOMpATH CIIOCO0 MPEACTaBICHUS JAHHBIX B COOTBETCTBHH C IMOCTaBIECHHOM
3ajadyet  (TaOauIbl, CcXeMmbl, TpaduKu, aAUarpaMMmbl) C HUCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX MIPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaONMIBl 111  0OpaOOTKM, aHaimu3a H
BU3yaJIM3allMM 4YHUCJIOBBIX JAHHBIX, B TOM YHCJI€ C BBIJCJICHUEM JHama3oHa
TaOJHIIBI ¥ YIIOPSAOUYUBAHUEM (COPTUPOBKOM) €TI0 DJIIEMEHTOB;

cO3/[aBaTh U MPUMEHSTH B DJIEKTPOHHBIX TaOIHUIaX (GOPMYIIBI JIJIsT PaCYETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apU(pMeTUYeCKUX (YHKIHMA (CyMMHUpPOBaHUE U
noACYET 3HaUYCHUM, OTBEUAIOIIUX 3aJJAHHOMY YCJIOBHIO, CpefiHee apudmeTnyeckoe,
MMOMCK  MaKCUMaJIbHOTO M  MHHUMAJIBHOTO  3HA4YE€HHUS),  aOCOJIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpeCallny;

WCIIOJIB30BATh JJICKTPOHHBIE TAOIMIIBI JUISI YMCIEHHOTO MOJICIUPOBAHUS B
MPOCTHIX 3a/1auax U3 pa3HbIX MPEIMETHBIX 00JIacTeH;

UCIIOJIB30BaTh ~ COBPEMEHHBIE  MHTEPHET-CEPBUCHL (B TOM  YHCIIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJAaYHbIC XpaHWIHINA JIaHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBBIE M TpadUUecKue pPEeNaKTophbl, Cpeabl pa3paboTku)) B
y4eOHOM M TTOBCETHEBHOM JIEATEILHOCTH;

MPUBOJUTL TIPUMEPHI HUCIOJIb30BaHUS TE€OUH(POPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYNApCTBEHHBIX YCIYr, 00pa3oBaTelibHBIX cepBUCOB MHTepHETAa B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;

UCIIOJB30BaTh  pPa3jUYHBIE  CpPEICTBA  3alllUTBl  OT  BPEJIOHOCHOIO
MpOrpaMMHOr0 oOecTedeHus, 3allMIaTh MEPCOHAIBHYI0 HWH(POpMAIMIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYIMA W €ro MOCIEACTBUM (pa3IiiallieHusi, MOIMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKHMX M  COILMAIBHO-
MICUXOJIOTUYECKUX  aCMEKTOB  UCIHoJb30BaHUs ceth  MHTepHer  (cereBas
aHOHMMHOCTb, IU(PPOBOI Cliel, AayTECHTUYHOCTh CYOBEKTOB M PECYpCOB, OACHOCTh
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh NOMBITKH U MPEAYIPEKAATh BOBICUCHHUE CEOsI U OKPYKAIOIINX
B JICCTPYKTHBHBIC U KPUMHHAIbHBIE (DOPMBI CETEBOW AKTHBHOCTH (B TOM YHCIIC
KUOepOyIIUHT, (PUIIHHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne i/ P Kourpoubnbie IIpakruyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTsI padoTsbI
pecypcsl
Pazgea 1.1lndpoBasi rpaMOTHOCTH
L1 Komnerorep — yHuBepcaabHOE YCTPOMCTBO 5 bubnuorexa [JOK
) 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646¢
bu6mmoreka [IOK
1.2 II 4
POTPaMMEL I AHHbIC https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 K 2
OMIBIOTEPHBIE CCTH https://m.edsoo.ru/7f41646e
Hroro no pazgeny 8
Pa3nen 2.Teopernyeckue 0CHOBbI HH(POPMATHKH
)1 Nudopmanus u nuapopManmoHHbIe ) bubnnorexka [JOK
) MPOIECCH https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT 9
PE/CTABICHHE HH(OPMALLHH https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznen 3.UndopmannoHHbIe TEXHOJIOTHH
bu6mmorexa [IOK
3.1 T 6 1
CKCTOBBIC AOKYMEHTH https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
2 K 4
3 OMmbFOTEpHAA rpadiKa https://m.edsoo.ru/7f41646e
3.3 MynpTUMeAMIHHBIE TPE3EHTALUN 3 1 bubnuotexa [JOK



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

https://m.edsoo.ru/7f41646¢

Hroro no pazgeny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Kounrpoabnsie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paszgen 1.Teopernyeckue 0CHOBbI MH()OPMATHKH
bubnunoreka LIOK
1.1 6 |
CHCTeMBI CHHCICHHS https://m.edsoo.ru/7f418516
1.2 DJIEeMEHThl MAaTEMATUYECKON JIOTUKU 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
Wroro no pazneny 12
Pa3nen 2.AnroputMbl 1 IPOrpaMMHUPOBaHKE
)1 HcnonHuTenu u anropuTMsl. 10 1 bubmmoreka [JOK
' ANTOpUTMHUYECKUE KOHCTPYKIIMH https://m.edsoo.ru/7f418516
bubmmoteka IIOK
2.2 #13bIK IPOTPaMMIPOBAHHS ? https://m.edsoo.ru/7f418516
bubmmoteka IIOK
2.3 AHaJI3 anropuTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1.1lndposasi rpaMOTHOCTH
11 I'mo6anpHas cetb IHTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€301acHOTO MOBEICHUS B HEH https://m.edsoo.ru/7f41a7d0
bubmuoreka [JOK
. P
1.2 aboTa B MHPOPMALMOHHOM ITPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 6
Pasznen 2.Teoperuueckue 0CHOBBI MH(POPMATHKH
bu6mmoreka [IOK
. 1
2.1 MoaenupoBaHH€e KaKk METOJ TO3HAHUSA 8 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3nes 3.AnropuTmMbl 1 IPOrpaMMHpPOBaHHUE
bu6mmoreka [IOK
3.1 Pa3paboTka anropuTMoB 1 IIporpamMmm 6 1 hitps://m.cdsoo.ru/7f41a7d0
bu6mmoreka [IOK
32 Ympapnerie 2 https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Pa3nesn 4. Mn(popManimoHHbIC TEXHOJTOTHH
bu6mmoreka [IOK
. 1
4.1 DIICKTPORHbIC Ta0HILb! 0 https://m.edsoo.ru/7f41a7d0
4.2 NudopmaninoHHbIe TEXHOIOTUU B 1 bubnmoreka [JOK



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

COBPEMEHHOM OOIIECTBE

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

Wroro no pazneny 11
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
Kommnsrorep — yHuBepcanbHOe
BBIYUCIIUTEIIBHOE YCTPOMCTBO,
aboTaro1ee 1o nporpamme 1 bubmmorexa [JOK
P o porp ' https://m.edsoo.ru/8a1521d2
TexHuka 6€30MaCHOCTH U MPaBHIIA
paboTHI Ha KOMITBIOTEPE
Hcropus u coBpeMeHHbIE 1 bubnnoreka [JOK
TEHJICHIIUH Pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[IporpamMmmMHoe obecrieueHue
kommbloTepa. [IpaBoBast oxpana 1 bubmmorexa LOK
pa. 1ip p https://m.edso00.ru/8al152826
MporpamMM U JaHHBIX
®atinel 1 manku. OCHOBHBIE | bu6mmoreka [IOK
onepanuu ¢ (paitiaMu 1 nmankamu https://m.edsoo.ru/8al52a74
ApxuBaius JaHHBIX.
I/II;HOJII)?:OBaHI/Ie MpOrpaMm 1 bubmmorexa [TOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
KomMmnberotrepHsie BUpPYCHI U 1 bub6nuoreka [IOK
AHTUBUPYCHBIE IIPOrPAMMBI https://m.edsoo.ru/8al52f74
Kommnsrorepnsie cetn. [louck 1 bubnnoreka [JOK
nHpopmanuu B cetu HTEepHET https://m.edsoo.ru/8a153244
CepBHCH HHTEPHET-KOMMYHHUKAIIHH. bubnmnoreka [JOK

CereBoil aTuker. Ctpareruu

https://m.edsoo.ru/8a153460



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

0€30I1aCHOT0 MTOBEACHUS B

rpadUyYeCcKuX NTaHHBIX IS
pacTpoBOro U300paKEeHUs

HNutepnere
bubmuoreka [JOK
9 WNupopma aHHbIE
H(OpMANUA 1 JAHHbI https://m.edso00.ru/8a161966
bubmuoreka [JOK
10 nu e e
HOpMAIHOHHEIE PONECeh! https://m.edsoo.ru/8al6le2a
Paznoo0Opa3zue sI3bIKOB U aI(aBUTOB.
11 EcrecTBennble u hopmanbHbIe Bu6mnorexa LIOK
P https://m.edsoo.ru/8al61fec
SI3BIKH
BOWYHBIN aJIaBuT.
12 ﬁ €00 a3013a}(111)/16 aro0oro andasuta bubmorexa LIOK
beodp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
[IpencraBienre qaHHBIX B
13 KOMIIBIOTEPE KAK TEKCTOB B bubmmorexa LIOK
P https://m.edsoo.ru/8al62316
JTIBOMYHOM aJi(haBUTE
14 Enununs! usmepenus nuHpopmanuu bubnnorexka [JOK
W CKOPOCTH IIepefady JaHHBIX https://m.edsoo.ru/8al16249c¢
KonnpoBanue TekcTOB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubnuorexa LIOK
P p p https://m.edsoo.ru/8al62510
KO/JIbI
16 JlexoaupoBaHue COOOIICHHIA.
NupopmannonHsiii 00bEM TEKCTa
17 [Mudposoe npeacraBieHne bub6nuoreka [IOK
HENPEPBIBHBIX TaHHBIX https://m.edsoo.ru/8al162848
Komuposanue nsera. Onienka
18 MH(POPMAIMOHHOTO 00BEMA bubnnoreka [JOK

https://m.edsoo.ru/8al1629¢ec



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

bubmuoreka [JOK

19 Kommporaiie seyka https://m.edsoo.ru/8al 62b72
PesepBubiil ypok «KoHTpoabHAs

20 6 P Zpe Mpe P cHIE bubnmoreka [JOK
paboTa O TeM PEACTABIICHH https://m.edsoo.ru/8a162d02
nHpopManuu'»
TekcToBbIE TOKYMEHTBI, UX BBOJ U

21 K OBHaHHzBL TEKCTOBOM " bubmmorexa [IOK
pefaxTip https://m.edsoo.ru/8al62e7e
rporeccope

” PopMaTHpOBaHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6

” [Tapametpsl cTpanuibl. COUCKu U bubnnoreka [JOK
TaOIUIbI https://m.edsoo.ru/8al1632d4

4 BcTaBka HEeTEKCTOBBIX 0OBEKTOB B bu6mmoreka [IOK
TEKCTOBBIEC JOKYMEHTBI https://m.edsoo.ru/8a1632d4
NHuTtennexryanbHble BO3MOKHOCTH

25 COBPEMEHHBIX CUCTEM 00paboTKH
TEKCTOB
O0600611eHre U cucTeMaTH3amus

26 Hvl T B bubnmnoreka [JOK
SHAHMIH TIO TEME (1 CRCTOBHIC https://m.edsoo.ru/8a1635¢2
JIOKYMEHTBI»

7 I'paduueckuii penakrop. PactpoBsie bubnnorexka [JOK
PHUCYHKHU https://m.edsoo.ru/8a163874

)3 Omneparuu pe1akTUPOBAHUS bubnuotexa [JOK
rpaduyecKkux 0ObEKTOB https://m.edsoo.ru/8a1639d2

bubmuorexa [JOK
29 Bextopras rpaguica https://m.edsoo.ru/8a163b30
30 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK

3HaHui o Teme «KomrbroTepHas

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



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

rpadukay. [Iposepounas padota /
Bcepoccuiickas npoBepoyHas
paborta

PesepBHelit ypok. O000ICHHE 1
CUCTEeMAaTH3aIHsl 3HAHWH /

bubmuoreka [JOK

31 1
Bcepocculickas npoBepoyHas https://m.edsoo.ru/8a164828
paborta
10 IToaroroBka MynbTUMEIUNHBIX | bubnuoreka [IOK
Mpe3EHTaLHI https://m.edsoo.ru/8al642c4
JloOaBieHue Ha ClIaia
33 ayIUOBHU3YyaJIbHBIX JaHHBIX 1 bubnmnorexa LIOK
YAHOBHZY A ’ https://m.edsoo.ru/8a164472
QHUMAIIUH U TUIIEPCCHUIOK
O00011IeHNE U CUCTEMATU3AIUS
34 3HAHUH 110 TeMe «MyIILTUMETUHHBIE 1 bubmmorera [TOK
y a https://m.edsoo.ru/8al164652
MIPE3CHTALINH
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOPAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbi
| Heno3unmoHHbIe ¥ O3UIIMOHHBIC | bubnuorexa [JOK
CHUCTEMBI CUHUCIICHUS https://m.edsoo.ru/8a1649¢0
2 PazBepnytas dopma 3anucu yucia 1 bubmorexa LHOK
PHYT p https://m.edsoo.ru/8al64ba2
JIBonyHas cUCTEMa CUMCIICHUS.
3 Apudmerrdeckue orneparnuu B 1 bubmorexa HOK
p . patl https://m.edsoo.ru/8al164d96
JIBONYHOM CUCTEME CUHMCIICHUS
4 BoceMepuuHas cucTtemMa CUHCIICHUS 1 bubmorexa HOK
P https://m.edsoo.ru/8a165296
5 IlTecTHanuarepuyHas cucTema | bubnnoreka [JOK
CUHCIICHUS https://m.edsoo.ru/8a16549e
O000111eHNEe U CUCTEMATU3 AL
6 3Hauuii 1Mo reMe «CucreMnl 1 bubmorexa LOK
https://m.edsoo.ru/8al16564¢
CUHCIICHUSI
7 Jlornueckne BBICKA3bLIBAHUS 1 bubmorexa LOK
https://m.edsoo.ru/8al657fa
g Jlornueckue onepanuu «mu», «AiIny», | bu6mmoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 Ornpenenenne UCTUHHOCTU | bubmuorexa [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8al165¢f0
10 Tabnauipl UICTUHHOCTH 1
11 Jlornyeckue 3j1eMeHThI 1 bu6mmoreka [JOK



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

KonTtponbHast pabora o Teme

https://m.edsoo.ru/8al65¢94

12 «OneMeHThl MATEMaTHYECKOMI bubmmorexa LIOK
https://m.edsoo.ru/8al78c38

JIOTUKU

13 ITonstue anropurma. Mcnonaurenu bubnnoreka [HOK
aJropuTMOB https://m.edsoo.ru/8a17949¢

14 CgoiictBa anroputma. CriocoObl bubnnoreka [HOK
3aIMCH aJITOPUTMA https://m.edsoo.ru/8a179606

15 ANTOpUTMUYECKAS] KOHCTPYKLIMS
«clie1oBaHue». JINHEWHbIN aNropuT™M
AnropurMuyeckasi KOHCTPYKIUS

16 «BETBJICHUEY: TIOJIHAS U HETIOJIHAS
dopmbl

17 ANTOpUTMUYECKAS] KOHCTPYKLIMS bubnnoreka [JOK
«IIOBTOPEHUEY https://m.edsoo.ru/8a17998a

18 DopMalbHOE UCIIOJIHEHHE bubnnorexka [JOK
aaropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOKHBIX aITOPUTMOB

19 C UCIOJIb30BAaHUEM ITUKJIOB JJIs bubnuotexa [JOK
yTpaByieHUs! pOpMaIbHBIMU https://m.edsoo.ru/8al79%elc
VCTIOJTHUTEIISIMU
Pa3paboTka HECTOKHBIX aITOPUTMOB

20 C UCIOJIb30BAaHUEM ITUKJIOB U bubnuotexa [JOK
BETBJICHU [ yIPaBICHUS https://m.edsoo.ru/8al79¢lc
dbopMaTbHBIMU UCTIOTHUTEISIMU

21 BrinonHenue anroputMos bubmmorexa [TOK

https://m.edsoo.ru/8al7a06a
22 O0600I11IeHNE U CUCTEMATHU3ALUS bu6mmorexa [IOK



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

3HaHui 110 TeMe «cnoiHuTeEu U
aJTOPUTMBI. AJITOPUTMUYECKHUE
KOHCTPYKITUK

https://m.edsoo.ru/8al7al 8c

SA3b1k nporpammupoBanus. Crucrema

23 porpaMMHUpOBaHUS
24 ITepemennbie. Oneparop
pUCBaNBaHU
’5 [IporpammupoBaHue JIMHEHHBIX
AITOPUTMOB
26 Pa3zpaboTka mporpamm, copepxaninx
OTIePaTOpP BETBICHUS
27 Jlnanoropas oTiIajika IporpamMmm
28 Huki ¢ ycnoBueM
. bubmuoreka [JOK
29 Huior ¢ nepeveritioft https://m.edsoo.ru/8al7ac4a
bu6mmorexa [IOK
30 OO6paboTka CHUMBOJIBHBIX JJAHHBIX https://m.edsoo.rw/Sal 7adée
O00011eHNe U CUCTEMATU3 AL
3HaHUM MO Teme «SI3bIK
31 nporpammupoBanus» [Ipoepounas bubmmorexa [OK
. https://m.edsoo.ru/8al7ae8e
pabota / Becepoccuiickas
nmpoBepoyHas paboTta
Peseprubriit ypok. O6001eHIE 1
0 CHUCTeMaTU3alys 3HAHUN U YMEHUI bubmuorexa [JOK
1o Kypcy uHdpopmaTuku 8 kiacca / https://m.edso0o.ru/8a17b456
Bcepoccuiickas npoBepouHasi paboTa
13 Amnanuz anroputMoB. Onpesenenne bu6mmoreka [JOK

BO3MOJKHBIX PE3YyIbTaTOB pabOTHI

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



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

JIropurMa 1npu 3alaHHOM
MHOXECTBE BXOAHBIX JaHHBIX

AHanu3 anroputMoB. OrpeneneHue
34 BO3MOKHBIX BXOJHBIX JaHHBIX,

NPUBOSIINX K JAHHOMY PE3YyJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 I'mo6anpnas cetb MuTepuer. IP- | bubnnoreka [HOK
azpeca y3710B. bosbiire nanHbie https://m.edsoo.ru/8al7b578
bu6mmoreka [IOK
2 Nudopmanmonnas 6€30macHOCTE 1
(bopwa https://m.edsoo.ru/8al7b690
VYyer noHsaTHs 00 UHPOPMALIMOHHOM
3 0€30MMacHOCTH MPH CO3/IaHUU 1 bubnuorexa [JOK
KOMILUIEKCHBIX WH()OPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHHUII
4 Buipl n1esITeIbHOCTH B CETU 1 bu6mmoreka [IOK
HNHurepHer https://m.edsoo.ru/8al7b8e8
O01ayHbIE TEXHOIOTUH.
5 Ucnons3zoBanue onnaitH-oduca ams 1 bubmmorexa [TOK
a https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O00011eHE U CHCTEMATH3aIUsA
3HaHui 1o TeMaM «I Jo0abHas ceTh
6 HNurepHeT u cTpateruu 0€301MacHOro 1 bubmiorexa LOK
p pv https://m.edsoo.ru/8al7bb36
noBeaeHus B Helly, «Pabora B
MH(OPMALIMOHHOM ITPOCTPAHCTBE»
- Mopenu u MoAeIUpOBaHUE. 1 bubmuorexa [JOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06
Bubanoreka [IOK
8 TabnuunsIe MOIETH 1 1

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



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

Pa3paboTrka ogHOTAOMUYIHON 6a3bI

9 naHHbIX. CocTaBI€HUE 3aIIPOCOB K
0a3e TaHHBIX
I'pad. BecoBas marpuna rpada.
JliiHa TyTH MEXTy BEpITUHAMU
10 rpada. Beraucienue KoamuecTBa
MyTei B HAIIPaBJICHHOM
aIMKJINYECKOM rpade
1 Hepeso. [Tepebop BapuaHTOB ¢
MIOMOIIIBIO JIepeBa
12 MaremaTnueckoe MOAECIMPOBAHUE bubnmnorexa LIOK
https://m.edsoo.ru/8al17¢392
13 DTarnbl KOMIIBIOTEPHOTO bubnunoreka [JOK
MOJEIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O00011IeHIE U CUCTEMATU3AIUS
14 3Hanuii. KoHTponsHas padorta mo bubnnoreka [JOK
Teme «MoenupoBaHue KaK METOI https://m.edsoo.ru/8al7¢9c8
MTO3HAHMS
Pa3Ouenue 3amaun Ha Moa3a1a4yu.
CocTtaBieHue alropuTMOB U
15 MIPOrPaMM C UCTIOIb30BAaHUEM brbmorexa HOK
. https://m.edsoo.ru/8al7cb12
BETBJICHHH, [IUKJIOB H
BCIIOMOTATEIIbHBIX AJITOPUTMOB
16 OnHOMEpHbBIE MAaCCUBBI bubnnorexa LIOK
https://m.edsoo.ru/8al7cc3e
17 Tumnossle anropuT™Mbl 00pabOTKH bubnnoreka [JOK
MacCCUBOB https://m.edsoo.ru/8al7c¢d60
18 CopTtupoBka MaccuBa



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

bubmuoreka [JOK

19 O0paboria MoToKa AAHHbIX https://m.edsoo.ru/8al17d01c
O0001IeHrEe U cUCTEMaTU3 AU
20 3Hanuid. KontposnbeHas padora 1o bubnmoreka [JOK
Teme «Pa3paboTka aaropuTMOB U https://m.edsoo.ru/8al7d1ca
IpOrpaMm»
)1 VYupasnenue. Curnan. OOparHas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bu6mmoreka [IOK
22 PobGoTu3npoBanHbIEe CHCTEMBI hitps://m.cdsoo.ru/8al 7d602
DneKTpOHHBIE TaOIUIIBI. THIIbI
23 JTAHHBIX B SIYEMKAX AJEKTPOHHOU bubmmorexa LHOK
https://m.edsoo.ru/8al17d710
TaOJIULIBI
4 PenaktupoBanue u bu6mmoreka [IOK
(dbopMaTupoBaHue TaOIUI] https://m.edsoo.ru/8al7d832
Bcerpoennsie KLU JJI5 IOUCKA
25 MaKEI/IMyMa, ATZII{{H;W;,[ CYMMBI U bubmmorexa [TOK
https://m.edsoo.ru/8al17d990
CpeaHero apudMeTu4ecKoro
26 CoptupoBka u GuIbTpaIys JTaHHBIX bubnuoteka [JOK
B BBIZICJICHHOM JHama3oHe https://m.edsoo.ru/8al17db70
7 [Toctpoenue auarpamm u rpaukoB bubnuoreka [IOK
B DJICKTPOHHBIX TabJIUIIaxX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTeNnbHas, a0COMIOTHAS U bubmuorexa [JOK
CMEIIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
79 VY ciioBHBIE BBIUUCIICHHS B bubnuotexa [JOK
ANEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 00pIUX HAOOPOB bubnmnoreka [JOK

JTAaHHBIX

https://m.edsoo.ru/8al7e87¢c



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

31 UucnenHoe MOACIMPOBAHUE B 1 bubnmoreka [JOK
AJICKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATHU3ALIS

N bu6mmoreka [IOK
32 3HaHUU 110 TeMe «DJIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIUALBDY
Ponw nadopmarimoHHbIx
33 TEXHOJIOTUH B PA3BUTHUU DKOHOMUKU 1 Bubmorexa ITOK
p https://m.edsoo.ru/8al7ed54
MHUpa, CTPaHbl, pETHOHA
PesepsHElil ypok. O0001IEHNE U
P P B bu6mmoreka [IOK
34 cucreMarusauus. Itorosoe 1
https://m.edsoo.ru/8al7eebc
MTOBTOPCHHE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

1.1

1.2

[To teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha  TpuUMepax CMBICT  TOHATHH  «HHQOpPMALUI»,
«uH(pOpMAIMOHHBIN IpoLeccy, «00paboTka HHPOPMALIUNY, «XpPAaHEHHE
uH(popMaLUny, «iepeaada HHGopMaIum»

[TpuBOIUTE MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U NEepeaavu

I/IHq)OpMaI_II/II/I, CpaBHHUBATb UX KOJUYCCTBCHHLIC XaPaKTCPHUCTUKU

1.3

1.4

[TonyuyaTs W HCHONB30BaTh HHMPOPMALMIO O XapaKTEPUCTUKAX
MEPCOHAIIBHOIO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTaxX (Ipoleccop,
omepaTUBHAs TaMsTh, JOJITOBPEMEHHAas IMaMsATh, YCTPOWMCTBAa BBOJIA-

BBIBOJIA)

COOTHOCHTE XapaKTCPUCTUKN KOMIIBIOTEPA C 3aga4aMu, pCiIaCMbIMU C

€TI0 NIOMOIIIBIO

1.5

OpueHTHpOBaTbCS B HMEPAPXMUECKON CTPYKType (haiijioBOH CHCTEMBI
(3anuchIBaTh MoJIHOE UM (Qaiina (kaTanora), myTsh K (ailiny (kaTanory)
0 MMEIOIIEMYCsl OIMUCAaHUIO0 (DalIOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

1.6

1.7

PaboTtate ¢ (aiiioBoif CHUCTEMON NEPCOHAIBHOTO KOMIIBIOTEPA C
HCIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aBarh (KOMUPOBATH,
nepemMenaTh, epeuMeHOBbIBaTh, yIAIATh U apXUBUPOBATH (ailiibl U

KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTPaMMy)

Uckates wndopmaruio B MHTEepHETE (B TOM YHCIE MO KIFOUYEBHIM
CJIOBaM, IO HW300paXEHHIO), KPUTHUYECKU OTHOCUTHCS K HaWICHHON
uH(pOpMalliK, OCO3HABaTh OIMACHOCTb [UJISl JIMYHOCTH M 00IecTBa
pacmpocTpaHeHUs BpPEAOHOCHOW uWH(OpPMANKUA, B TOM 4YHUCIE

IKCTPEMHUCTCKOTO M TEPPOPHCTUICCKOTO XapaKTepa




1.8

[ToHUMAaTh CTPYKTYPY aJIpecoB BeO-pecypcoB

1.9

Hcmons30BaTh COBpPEMEHHEIC CEPBHCEBL I/IHTepHeT-KOMM}’HI/IKaHI/Iﬁ

1.10

CoOmomate TpeOoBaHHMS 0€30MacHOM OKCIUTyaTallMd TEXHHYECKHX
cpeAacTB  HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH,
COOJII0O1aTh CETEBON ITHKET, 0a30BbIe HOPMBI HH(POPMAITIOHHOH 3THUKH
U TpaBa Mpu paboTe C MPHIOKEHUSIMU Ha JIFOOBIX YCTPOWCTBAaX U B

HHTepHeTe, BBI6I/IpaTB Oe30macHbIe CTPATCrum NOBCACHUA B CETU

HpI/IMeHﬂTB METOAbI HpO(l)I/IJ'IaKTI/IKI/I HCTaTUBHOI'O BJIUAHUA CPCIACTB
I/IHq)OpMaIlI/IOHHI)IX U KOMMYHHUKAIIHOHHBIX TEXHOJOIUM Ha 310pPOBLEC

I10JIB30BAaTCIA

ITo Teme «TGOPGTI/I‘-ICCKI/IG OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

2.2

23

KoaupoBaTe U aekoaupoBaTh COOOILEHHUS 110 3aJaHHBIM IIpaBUIIaM,
JIEMOHCTPUPOBATh NOHUMAHME OCHOBHBIX IPUHIMIIOB KOJUPOBAHUS
MH(pOpMaLIUU PA3IMYHONU IPUPO/IbI (TEKCTOBOM, rpauuecKoit, ayino-)
CpaBHUBaTh JUIMHBI ~ COOOIIEHWMH, 3alMCAHHBIX B  Pa3JIMYHBIX
anaBuTax, ONEPUPOBATH €IUHUIIAMU HU3MEPEHUs MH(POPMALUOHHOTO

00BbEMa U CKOPOCTH TIepe/Iavul TAaHHBIX

OueHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpaUUYECcKux,

3BYKOBBIX (haiiioB u Buaeo(aition

IIo Teme ((I/IH(pOpMaHI/IOHHLIe TCXHOJOT UK

3.1

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

IIpencraBnsate  pe3ynapTaTbl  CBOEHW  JEATEIIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALUI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

IIo Teme «TCOpCTI/I‘-ICCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

ITosicaaTe Ha npuMepax pas3jadyud MCXKAY MNO3UIUOHHBIMH U

HCIMMO3WMIMOHHBIMU CUCTEMAaMU CUHCIICHHUA

1.2

3anuchiBaTh U cpaBHUBAThH 1eibie ynucaa ot 0 mo 1024 B pa3nmyHbIX

MO3UITMOHHBIX CHCTEMax cYuciaeHus (¢ ocHoBaHusMu 2, 8, 16),




BBITIOJIHATH apI/I(l)MeTI/I‘IeCKI/Ie Oorcpanvu HaJ HUMHA

1.3

1.4

2.1

2.2

23

24

2.5

PaCKpBIBaTB CMBICJI MMOHSTUHN «BBICKA3bIBAHHC), «Ioruyeckasa

onepanus», «JIOrM4€CKOC BIPAKCHUCH

3anuchIBaTh JOIHYSCKUE BBIPpAXKCHUA C UCIIOJIB30OBAHUCM JU3BIOHKINH,
KOHBIOHKIIMKM W OTpHLAHHsA, OIPEACIATh HCTHHHOCTb JIOTMYCCKHUX
BLIp&)KGHPIfI, €CJIM U3BCCTHBI 3HAYCHUA NCTHUHHOCTH BXOJAIIMUX B HEI'O
INEPEMCHHEBIX, CTPOUTH Ta6J'II/IHBI HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAKCHUI
ITo TemMe «ANTOpUTMBI U IPOrPAMMHUPOBAHHUE

PaCKpI)IBaTI) CMBICJI MMOHATHUH «HMCIIOJTHHUTCIIb), «KAJITOPUTM»,
«IIporpammay, IIOHHMasA pasHULly MCKAY y1'IOTp66J'IeHI/IeM 9THUX

TEPMUHOB B OOBIJICHHOH peur U B HH(OpMATHKE

OnuceIBaTh AITrOpUTM pCIICHUA 3aJa4d pa3INdYHbIMHA CHOCO63.MI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

COCTaBJIﬂTB, BBITIOJIHATE BPYUHYHO W Ha KOMIIBIOTCPC HECIOXKHBIC
AJITOPUTMBI C UCITIOJIB30BAHUCM BETBIICHUU U UKIIOB IJIg YIIPABJICHUA

HUCITIOJIHUTCIIIMU

Hcnoap3oBaTh KOHCTaHTHI u NEPEMCHHEBIC Pa3jIMYHBIX  THUIIOB
(YUCIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX), a TaKXe COJepKallie HX
BBIPpAXKCHUSA, UCITIOJIB30BATh OIICPATOP NPpHUCBAMBAHUA

Ucnonb3oBath mpu pa3paboOTKe MpOrpaMM JIOTHUECKUE 3HAYCHMS,

onepanru U BbIPAKCHUA C HUMU

2.6

AHaJII/ISI/IpOBaTL MPCAJIOKCHHBIC AJITOPUTMbBI, B TOM YHUCJIC ONIPCACIIATD,
KaKue pe3yJIbTaTbl BO3MOXHEBI IIPpHW 3aJaHHOM MHOXKCECTBC HCXOJHBIX

3HAYEeHUN

2.7

Co3maBaTh W OTJIQKHMBATh MPOTPaMMBl Ha OJHOM W3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbrIit
Anroput™Muueckuii  SI3bIK), peamu3yromue HECIOXKHBIE aJTOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIOJB30BAHUEM IHMKIOB U
BETBJICHUI, B TOM YHUCJIE PEATU3YIONINE MTPOBEPKY NETUMOCTH OJIHOTO
L[EJIOT0 YKCIIa Ha JIPYroe, MPOBEPKY HATYpaJIbHOIO YKCia Ha IPOCTOTY,

BbIJIETICHUS IU(P U3 HATYPaJIbHOTO YKcia

9 KIIACCA



Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

[To Treme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJIAUYHbIE XpaHUJIUIIA JIaHHBIX,
OHJIAHH-TIPOTpaMMbl (TEKCTOBbIE M TpapUuecKHe PEeAaKTOPbl, CpPelbl

pa3paboTKu) B y4eOHOU U MOBCETHEBHOMN JEATETLHOCTH

[lpuBoAMTH,  TIpUMEPHI  HUCMOJNB30BaHUS  T€OMH(POPMALMOHHBIX
CEpBUCOB, CEPBHUCOB TIOCYAAPCTBEHHBIX YCIYr, 0Opa30BaTENbHBIX

cepBrcoB MHTepHETa B yueOHOMN M IIOBCETHEBHOM NEATCIIEHOCTH

Hcnonb3oBaTe pasjiMyHble CPEICTBA 3aAIIUTBl OT BPEJOHOCHOIO
IPOrpaMMHOr0 00ecreueHus, 3alUIlaTh ePCOHAIBHYIO0 HH(OPMAIIHIO
OT  HECAaHKIMOHMPOBAHHOIO  JOCTya M  €ro  IOCIEACTBUIl
(pasrnamieHusi, MOAMEHBI, yTpaThl JAHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJOTMYECKMX M COIMAJIbHO-TICUXOJIOTUYECKUX  acCHEeKTOB
UCMOJIb30BaHUsl ceTu MHTepHeT (cereBas aHOHMMHOCTb, LHU(POBOI
cilell, AyTeHTHMYHOCTh CYOBEKTOB U PECypcoB,  ONAcCHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacrio3HaBaTh MOMBITKM M TNpPeAyNpexIaTb BOBIEUEHUE ceOd U
OKpYXaroIIUX B JECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOpPMBI CeTeBOMU

AKTUBHOCTH (B TOM 4ucIie KHOepOyIUIMHT, (PUIITMHT)

2.1

2.2

ITo Teme «TeopeTnueckre OCHOBbI HHPOPMATUKI»

PaCKpBIBaTB CMBICJI TIOHSITHM «MOACIb, «MOACTITUPOBAHUEC),
ONpCACIsITb BHUJbL MOﬂeHeﬁ, OICHUBAThL aJCKBATHOCTh MOJICIIN

MOJICIIUPYEMOMY OOBEKTY U 1IEJISIM MOJACIIUPOBAHUS

Hcnonp3oBathk rpadsl U AepeBbs AJI MOJACIUPOBAHUS CUCTEM CETEBOU

U HepapXUyecKoi CTPYKTYphI, HAXOIUTh KpaTyalilinii myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa30uBaTh 3ala4ui Ha noA3aaavu, COCTAaBJIATDH, BBIIIOJHATHL BPYUHYIO U
Ha  KOMIIBIOTEPE  HECCIOXHBIC aJIIrOpUTMbl C  HCIIOJIB30BAHUEM
BGTBHCHHﬁ, [UKJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JISA YIIPABJICHHUA

HUCITIOJTHUTCIISIMU

3.2

CocTaBisiTh U OTJIQXHUBATh MPOTPAMMbl, pPEATU3YIONIHE THUIIOBBIC




QITOPUTMBI  00paOOTKM  YHCJIOBBIX  IOCIIEIOBATEIBLHOCTEH WM
OIIHOMeprIX YUCJIOBBIX MAaCCHUBOB (HOI/ICK MaKCI/IMYMOB, MI/IHI/IMYMOB,
CYMMBI WJIH KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOMCTBaMH) Ha
OJIHOM W3 sI3BIKOB mporpammupoBanus (Python, C++, [lackans, Java,

C#, llIkonbHBIN AITOPUTMHUYECKUN SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOTIOTHI)

4.1

4.2

BeiOupares cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTABIICHHOW 3a/aveil (TaOnuIpl, cXeMbl, TpaduKH, JUarpamMmbl) C
UCTIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Hcnonb30BaTh AIIEKTPOHHBIE TAaONWIBI Ui 00OpaOOTKM, aHamM3a |
BU3YyalIM3al[Mi YHCIOBBIX JaHHBIX, B TOM 4YHCIE C BBIJICICHUEM
qUarna3oHa TaONWIBI W YHOPSIOYMBAaHUEM (COPTHUPOBKOW) €ro

SJICMCHTOB

4.3

Co3nmaBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C HCIMOJB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (HYHKITHIA
(cymMmmHupoBaHHE W TIOACUET 3HAUCHUM, OTBEYAIONIUX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MUHHUMAJIbHOTO 3Hau€HUs), aOCOMIOTHON, OTHOCUTEIILHON, CMEIIaHHON

azpecanuun

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6.]'II/H_[LI JJIA YHUCJIICHHOTO

MOZACIIMPOBAHUA B MIPOCTHIX 3ajavdax U3 pa3HbIX NPCIMETHBIX obOnacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Hudposas rpaMOTHOCTD

KommnbloTep — yHUBEpcalbHOE BBIYUCIUTEIBHOE YCTPOWCTBO, padoTaroliee 1o
nporpaMMe. THIBI KOMIBIOTEPOB: INEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI,  CYNEPKOMIBIOTEpPhl. MoOwnbHbIE — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IIpaBUJIa pa6OTBI Ha KOMIIBXOTCPC

1.2

1.3

1.4

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. [Ipomeccop.
OnepaTuBHasE U JOJTOBPEMEHHas MaMmsTh. YCTPOWCTBA BBOJIa W BBHIBOJA.
CeHCopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OHOMETPUUYECKOM

ayTeHTU(UKAIHH

Ucropus pa3Butus KOMIIBIOTEPOB M MporpammHoro obecneueHus. IlokoneHus
KoMIblOTepoB.  COBpEMEHHBIE  TEHICHUMM  PAa3BUTUS  KOMIIBIOTEPOB.
CynepkomMnsrotepsl. [lapamiensable Beuucienus. llepcoHanbHbII KOMIIBIOTED.
[Ipoueccop M ero XapakTepuUCTHKU (TaKToOBash YacToTa, pa3psAIHOCTB).
OneparnBHasg naMaATh. JloaroBpeMeHHasi maMsTh. Y CTpPOHCTBA BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MaMATh KOMIIBIOTEPA, )KECTKUN TUCK U
TBEPJOTENbHBIM HAKOMUTENb, IMOCTOSIHHAs NaMATh CMapT(oHa) M CKOPOCThb

A0CTyIa IJ1d pasiindHbIX BUAOB HOCHUTEICH

[IporpamMHOe  oOecrieueHne  KommbloTepa. [IpukiagHOEe  MpOrpaMMHOE
o0ecrieueHue. CucremHoe IpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becruiaTHble u

yCIIOBHO-0ecTIaTHBIE TTporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00eCIieueHre

1.5

Qaiinel 1 nanku (katanoru). Tumbr Qaitno. CpoiicTBa (haiioB. XapakTepHbIE
pasMepbl (DailyIoB pa3IMUHBIX THIOB (CTpaHUIA TEKCTa, DJIEKTPOHHAs KHWTA,

dororpadus, 3aMMch TECHHU, BUICOKIIUII, TOTHOMETPAKHBIN QHIEM)

1.6

[Mpunuunsl moctpoeHust ¢aitnosix cucreMm. llomHoe wums daitna (mankw,

karanora). [1yTs k (aiiny (mmanke, KaTanaory)

1.7

daiinoBeiii MeHeKep. Pabora ¢ daitnamMu n mankamu (KatajJoramu): CO3/IaHHE,

KONHMPOBAaHUE, TepeMelleHHe, TePeUMEHOBaHUE U ynaneHue (aiaoB M Marok




(xatanoron). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CHCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Hcnonw3oBanne [porpaMm-apxXmuBaTopoB

1.9

1.10

KomnbioTepHble BUPYCHI U IpYTHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammbl uis

3aILUTHI OT BUPYCOB

O0benuHeHne KoMnboTepoB B ceTh. Ceth UHTepHET. BeO-cTpanuia, BeO-cair.
Ctpyktypa anpecoB BeO-pecypcoB. bpayszep. IlomckoBbeie cuctemsbl. [lomck
uH(pOpMAaIlMKM TIO KIIOYEBBIM CJIOBaM M MO H300pakeHu0. J[ocTOBEpHOCTH

uH(popMaluu, noaydeHHoi u3z Marepuera

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

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

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

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Wudopmarivs — 01HO U3 OCHOBHBIX MOHATUHN coBpeMeHHOU Hayku. MHopmarus
KaK CBEJICHUS, MPEIHA3HAYCHHBIC ISl BOCHIPHSITHS YEIIOBCKOM, M MH(OpMAIHS

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh 06pa60TaHBI aBTOMaTH3HpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPBIBHBIX OOBEKTOB MU
IIPOLIECCOB € MOMOIIbIO JUCKPETHBIX JaHHBIX. MIH(pOpManmoHHbIe Mpolecchl —

IMPpONLECChI, CBA3AHHBIC C XPaHCHUCM, npeo6pa30BaHHeM 151 nepenaqel?l JaHHBIX

23

2.4

2.5

CumBon. Andasur. MomHocts andasurta. PazHooOpaszue s3bIKOB U al(aBUTOB.
EcrectBenHble M (opMalibHbIE S3BIKA. AJ(PABUT TEKCTOB HA PYCCKOM SI3BIKE.
JlBonunsiit andaBut. KonudecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMA)
buKCUpOBaHHON JUIMHBI B JBOMYHOM aidasute. I[IpeobpazoBanue mr000TO0
angaBuTa K ABOMYHOMY. KonndecTBO pa3inyHbIX CIIOB (PMKCUPOBAHHOM JJIMHBI B

andaBuTe onpeeIEHHON MOIITHOCTH

KoaupoBanue cuMBOIIOB OTHOTO andaBuTa C TOMOIIBIO KOJOBHIX CIIOB B APYTOM
andaBuTe, KOJ0Bask TAOIHIIA, TEKOTUPOBAHUE

JBonunblii koxa. IlpencraBieHue IaHHBIX B KOMIIBIOTEpE KakK TEKCTOB B

JABOMYHOM an(l)aBHTe

2.6

Nudopmannonnsiii 006EM AaHHBIX. BUT — MUHMMaIbHAs €IUHUIA KOJIHYECTBA

uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kuinobaiiT, MerabaiiT, rurabanT

2.7

CkopocTh Tiepeaud JaHHBIX. EJAMHHUIBI CKOPOCTH Tepeavyd  JTaHHBIX.

Hckaxenne nHpopMaum rnpu nepeaayie

2.8

KonupoBanue texcroB. PaBHomepHbIii kon. HepaBHoMepublit koa. Konuposka

ASCII. Bocemubutnpie komupoBku. Ilomstue o xomupoBkax UNICODE.




2.9

2.10

2.11

3.1

3.2

JlexkoqupoBaHue  COOONIICHWMH C  HWCIOJIb30BAaHUEM  PAaBHOMEPHOTO |

HEepaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

OOmee mnpencraBieHue O LUGPOBOM MPEICTABICHUH AayIMOBH3YalIbHBIX U
IpYTHX HenpepblBHBIX JaHHbIX. Kommposanme ngera. lLlBeToBble MoOzenu.
Mopnens RGB. I'my6una xonuposanust. [lanurpa

PactpoBoe u BekTOpHOE TmpencTaBieHHe wu3o00paxenuit. Ilukcens. Ouenka
UHPOPMALIMOHHOTO  00bEMa  rpauMyeckux  JaHHbIX Ul PacTpOBOIO
M300paXKeHUS

Konnposanue 3Byka. PaspsnHocTe M wactora auckperuszanuu. KomamdecTBo
KaHajnoB 3anucu. OILlEHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBSA3aHHBIX C
NPECTaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailioB

NupopmanronHble TEXHOIOTUH

TekcToBble JOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ab3all, CTpoKa,
CJIOBO, CHUMBOJ)

TekcToBbIli mpoLecCOp — HMHCTPYMEHT CO3/aHUfA, PpPEJAKTUPOBAHUSA U

dopmarupoBanus TekctoB. [IpaBuia Habopa TekcTa
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3.4

PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Hlpudrt. Tumsr mpudron
(pyOnenble, c 3acedykamu, MOHoOIMpHHHBIE). [lomyXupHoe M KypcHUBHOE
Hauepranue. CBoiicTBa a03aleB: TIpaHUIbl, a03alHBIH OTCTYI, HWHTEpBal,

BbIpaBHUBaHKE. CTUIEBOE (JOpMATUPOBAHNE

CrpykrypupoBanue uHGOpMalMu C TOMOIIbIO CHUCKOB W  TaOIuL.

MHOFOYpOBHeBHC CITMCKH. I[O63BJ'I€HI/IC Ta6J'II/II_I B TCKCTOBBIC JOKYMCHTBI

3.5

3.6

3.7

3.8

BeraBka m3o0pakeHHMii B TEKCTOBbIE NOKYMeHTHl. OOTekaHue H300pakeHHH
TeKcTOM. BiitoueHne B TeKCTOBBIN JOKYMEHT iMarpaMM U Gopmyi

[TapameTpsl cTpanuubl, HyMmepanus crpaHull. JloOaBieHune B JOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

IIpoBepka mpaBonucanus. PaccraHoBka rnepeHOCOB. 1'0J10COBOM BBOJ TEKCTA.
OnTnueckoe pacrno3zHaBaHue Tekcra. KomnbroTepHslil nepeBo. Vcnonbs3zoBaHue
cepBucoB ceTu MuTepHeT st 00paboTKH TeKCTa

3HAKOMCTBO €  rpauuecKUMH  pefakTopamMu.  PacTpoBble  pHUCYHKH.

Hcnonp3oBanue rpauueckiux NpUMHTHBOB

3.9

Onepaiuu pefakTUpoBaHUS TpadUUECKUX OOBEKTOB, B TOM YHCIE IM(POBBIX
dororpaduii: mM3MeHeHHE pa3Mmepa, Oo0pe3Ka, IMOBOPOT, OTpakeHHE, padboTa ¢

obmactsaMu  (BBIICTICHUE, KOMMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIUS IIBETA,




SAPKOCTH ¥ KOHTPACTHOCTH

3.10

Bektopnast rpajpuka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CpPEICTBAaMU TEKCTOBOI'O IIpOLiECCOpa WM JPYruX HporpaMMm (IPHIIOKEHUH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

3.12

[ToaroToBka MynabTUMEIUUHBIX Tpe3eHTanuid. Crnaiin. JloGaBneHue Ha caiin

TeKcTa U n300pakeHuid. PaboTta ¢ HECKOIBKUMU ClTaliJaMu

JobaBiienne Ha cnaiij] ayIMOBU3yaJbHbIX JJAHHBIX. AHUMAaIus. [ unepccouiku

8 KVIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 31eMeHT coepKAHUA
TeopeTnueckre 0OCHOBbI HHPOPMATUKU
Heno3unuonssle ¥ MO3ULMOHHBIE CUCTEMBI cunciaeHus. AngpaBut. OCHOBaHUE.
Pa3pépuyrast popma 3amucu uucna. IlepeBoj B AECATUUHYIO CUCTEMY 4YMCE,

3alIMCAHHBIX B IPYTHUX CUCTEMAX CUUCIICHHUS
PumMmckadg cuctemMa cUucieHus

JBonunas cuctema curcyienus. [lepeBos nenbix urcen B npezaenax ot 0 go 1024
B IBOMYHYIO CHCTeMY cuncieHus. BoceMepuuHas cuctema cuucienus. [lepeBon
YHUCeNl U3 BOCBMEPHYHON CHCTEMbl B JIBOMYHYIO H JECATHYHYIO CHUCTEMBI U
obparno. IllectHammarepuunas cucrema cuucienus. IlepeBox umcen wu3
NICCTHAIATCPUIHON CHUCTEMBl B JIBOUYHYIO, BOCBMEPHUYHYIO M JCCATHUYHYIO

CHCTEMBI U 00paTHO
ApudmeTrnueckue onepaluy B IBOUYHON CUCTEME CUMCIICHUS

Jlornueckne  BBICKa3bIBaHWsA.  Jlormdyeckme  3HAYEHHsS  BBICKA3BIBAHMH.
DJIeMEHTapHbIE M COCTaBHbIE BBICKA3bIBaHUS. JlorMueckue omnepanuu: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOXEHUE), «WIn» (AU3IBIOHKIINS, JIOTHUYECKOe
CIIOXKEHHE), «He» (Jorudeckoe oTpuianue). [[puoputeT T0ru4eckux onepanuu.
OmnpeneneHre HWCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUS TMPH  HM3BECTHBIX

SHAYCHHUAX UCTUHHOCTU BXOAAIIUX B HCTO 3JICMCHTAPHBIX BBICKA3bIBaHUI

1.6

Jlornueckue BolpakeHus. IIpaBuiia 3anucu gorudeckux BeipaxeHui. [locrpoenne

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

1.7

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

[lonsitne anroputma. McnoaHuTenun anropurMoB. AJNTOPUTM Kak IUIAH




YIIpaBJICHUA UCIIOJITHUTEIEM

2.2

23

CaotictBa anroputma. CrocoObl 3anucu alroputMa (CIOBECHBIH, B BUIE OJIOK-

CXEMBI, IPOrpaMma)

AnropurMuueckue KOHCTpyKuuu. KoHCTpykius «cinenoBaHuey. JIMHEWHbIN
anroput™.  OrpaHHYEHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTh
IIPEAYCMOTPETH 3aBUCUMOCTb II0CJIEJ0OBATEIIbHOCTH BBIIIOJIHAEMBIX AEUCTBUI OT

HCXOOHBIX JaHHBIX

24

KOHCTPYKLII/H{ «BCTBJICHHUC). IIOJIHAsA MW HCIIOJIHAaA (bOpMBI. Brimonnnenne u
HCBBITIOJIHCHHUE YCIIOBUS (I/ICTI/IHHOCTI) " JJOXXKHOCTb BLICKBBI)IBaHI/ISI). HpOCTI)IG u

COCTAaBHBIC YCIIOBUS

2.5

2.6

KOHCTPYKLII/IH «IOBTOPCHHUC): HHKJIbI C 3aJaHHBIM YHCIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

Pazpabotka 11 (GopMaibHOrO HCIONMHUTENS QITOPUTMa, MPUBOMASIIETO K
TpeOyeMoMy pe3yabTaTy IMpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C UCIOJIb30BAHUEM IIMKJIOB M BETBICHUM IS
yhnpasiaeHus: (OpMalbHBIMU  HUCIOJHUTENSMHU. BbINMOTHEHHE anropuTMOB

BPYYHYIO 1 Ha KOMIIBIOTCPEC. CuHTaKCUYEeCKHUE U JIoTHYecKue omuoku. OTKa3bl

2.7

S3BIK MIPOrPAMMUPOBAHUS (Python, C++, Java,CH#, IxonapHEIN
Anroputmuueckuii S3pik). CucremMa NporpaMMHpOBaHUS: PpEAaKTOp TEKCTa

nporpamMm, TpaHCJIATOP, OTIIaAAUYUK

2.8

2.9

2.10

2.11

HepeMeHHaﬂ: TUII, HM:A, 3HA4YCHHC. L[eJ'IBIe, BCIICCTBCHHBIE MW CHMBOJIBHBIC

NepeMEHHbIE

Omneparop mnpucBauBaHusa. ApuU(METUUYECKHE BBIPAKEHUS U MOPAJOK HX
BbIunciaeHus. Onepanyy ¢ LeIbIMU YUCIaMU: LIEJIOUUCIEHHOE JEJIEHUE, OCTaTOK

OT ACJIICHUA. HpOBepKa JACIIMMOCTHU OJHOI'O IEJI0Oro 4Mcia Ha Apyroe

BerBnenus. CocraBHble YyClOBUSA (3allUCh JIOTMUECKHUX BBIPRXKEHUH Ha
M3y4aeMOM s3bIKe IporpaMMupoBanus). HaxoxxaeHue MUHIMyMa U MaKkCUMyMa
U3 JIBYX, TPEX U 4eTBIPEX umncell. PelieHne KBagpaTHOrO ypaBHEHNUs, UMEIOLIETO

BCIICCTBCHHBLIC KOPHU

ZII/IaJ'IOFOBaSI OoTjIaJlKa IIporpaMM: MmomaroBO€ BBIITOJIHEHUE, ITPOCMOTP 3HAYCHHI

BCJINYHH, OTJI&I[O‘-IHI:Iﬁ BBIBO/, BI:160p TOYKH OCTaHOBA

2.12

Hukn ¢ ycnoBuem. Anroput™m EBkinaa i HaXoXASHUST HAaUOOJIBIIETO OOIIEro
JENUTENS IBYX HATypaJbHBIX yucell. Paz0uenne 3amucu HaTypallbHOTO YHUCIa B

MO3ULIMOHHON CHUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha




OT/IeNIbHBIE U PBI

2.13

2.14

2.15

HI/IKJ'I C nepeMeHHoﬁ. AJIFOpI/ITMBI IMPOBEPKHU ACIMMOCTH OJHOI'O LEJIOI'0 4ucia

Ha JIpyroe, IpOBEPKU HATYPaJIbHOI'O YKCiIa Ha IPOCTOTY

O6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€pEMEHHEIE.
[TocumBonbHast 0O6paboTka cTpok. [loncdér 4acTOThl MOSIBIEHUS CHUMBOJIA B
cTpoke. Berpoennsie yHKIUM 11 00pabOTKU CTPOK

OnpezneneHre BO3MOXHBIX pE3yJIbTaTOB pabOTHl alroputMa IMpU 33J4aHHOM

MHOXXECTBC BXOJHBIX HJAaHHBIX, OIIPEACICHUC BO3MOXHBIX BXOAHBIX JaHHBIX,

IIPUBOAAIIMX K TAHHOMY pE3yJIbTaTy

9 KJIACC

Kox

1.1

IIpoBepsieMblii 31eMeHT coepKAHUA

Hudposas rpamoTHOCTH

I'mobanbhast cets WutepHer. [P-ampeca ysnoB. CereBoe XpaHCHHE JaHHBIX.
Metoabl HHIUBUAYATFHOTO U KOJUIGKTUBHOTO pa3MelleHHs] HOBOW MH(pOpMaIuy B
Wntepnere. bonbiive paHHble (MHTEPHET-JAaHHBIE, B YACTHOCTU JIaHHbBIE

COLIMAIIbHBIX CETEH)

1.2

1.3

[Tonsatue 00 wuHpOpMAIMOHHON O0€30MacHOCTH. YTpo3bl HHGPOPMALMOHHOM
0€30MacHOCTH MPHU padoTe B TJIOOATBHON CETH U METOJIBI MPOTHUBOJACHCTBUS HM.
[TpaBuna 6e3onacHoil ayTeHTH(UKANMU. 3alUTa JUYHONH MHPOpPMALUU B CETH
HNurepuner. be3onacHele  cTparerum  IOBEIEHHA B ceTh  VIHTepHer.
[IpenynpexxaeHne BOBIEYEHUS B JAECTPYKTHBHbIE M KPUMHHAJIbHBIE (DOPMBI

CETEeBOW aKTUBHOCTH (KHOepOyIITUHT, (GUIIHHT U Ipyrue Gopmbl)

Buner nestensHoctd B MHTepHeTe. MHTEpHET-CEpBHUCHI: KOMMYHUKAIIMOHHBIE
CEpBHCHI (ITOYTOBAs CNyk0a, BH/I€O-KOH(PEPEHI-CBSI3b U JIPYTHE), CIPABOUYHbIE
CIIy’KOBbl (KapThl, pacluCaHWs M JpYrue), MOUCKOBBIE CIYXObI, CIIyKOBI
OOHOBJIEHHSI TPOTpaMMHOIO obecriedeHust Hu Jpyrue ciayx0bl. CepBUCHI
rocygapcTBeHHbIX — yciyr. OOmaynble xpaHwiuimia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3paboOTKu JOKYMeHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CEepBUC: OHJIATHOBBIE TEKCTOBBIE M Tpaduueckue

PEIaKTOPBI, CPEMIbI pa3padOTKU MPOTPaMM

TeopeTtnueckre 0CHOBbI HHPOPMATHKU

2.1

Mopenb. 3amaum, pemaeMple ¢ TOMOIIBI0 MojaenupoBaHus. Kriaccudukarmm




2.2
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Mozeneld. MarepuanbHble  (HaTypHblE) ©W  WH(DOPMAIMOHHBIE  MOJICIH.
HenpepeiBHble 1 guckperHeie monenu. Mmurtanumonnsle Mozenu. Hrpossie
mogenu. OneHKa COOTBETCTBHSL MOJEIU MOJCIUPYEMOMY OOBEKTY U LEJsIM

MO/ICIIMPOBAHUS
Tabmuuneie mogenu. Tabauma Kak IpeCTaBICHNE OTHOIICHUS

ba3er nmannbix. OTOOp B TabnHMIe CTPOK, YIOBIECTBOPSIOMIMX 3aJaHHOMY

YCJIIOBUIO

24

I'pad. Bepumuna, pebpo, nytb. OpHEHTHpPOBaHHbIE U HEOPHUEHTHPOBAHHBIE
rpader. JlnmmHa (Bec) pebpa. Becomas marpuma rpada. nmHa myTH Mexmy
BepiirHamMu rpada. [louck ontumansHOro mytu B rpade. HavanbHas BepuinHa
(MCTOYHMK) ¥ KOHEYHas BeplIMHA (CTOK) B OPUCHTHPOBAHHOM rpade.

Brraucnenue koaudecTna HYTeﬁ B HAIIpaBJICHHOM allUKJIIMYCCKOM rpa(be

2.5

2.6

Hepeso. Kopenb, BepimHa (y3en), JIUcT, pedpo (myra) aepeBa. Breicotra nepesa.
[Mognepero. Ilpumepsl wucmonb30BaHUs JiepeBbeB. [lepebop BapuaHTOB C
MOMOIIIBIO JIepeBa

[Tonarue wmaTemMaTH4yecKOW MoJenu. 3ajaud, peniaeMble C  MOMOIIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJICTTHPOBAHHUSI. Otnuuune
MaTEeMAaTHYeCKOH MOJEIM OT HATypHOM MOJEIH H OT CJIOBECHOTO

(JuTepaTypHOro) onucaHus oObeKTa

2.7

3.1

3.2

OTalbl KOMIIBIOTCPHOT'O MOJCINPOBAHUA: IIOCTAHOBKA 3aJa4d, ITOCTPOCHUC
MaTeMaTHICCKOM MOACIIH, nporpamMmMHas pcanursanus, TCCTUPOBAHUC,
MNPOBCACHNUEC KOMIBHOTCPHOI'O SKCICPUMCHTA, AaHAJIM3 C€ro pe3yJbTaToB,

YTOUHEHHE MOJEIIH
ANTOPUTMBI U IPOTPAMMUPOBAHHE

PazOuenue 3amaun Ha mnonzanaun. CocTaBieHHME AITOPUTMOB M MPOTPamMM C
MCIIOJIb30BAHUEM BETBJICHWH, LIMKJIOB M BCIOMOTATENbHBIX aJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJIHUTEIIEM NJIIU APYTUMU UCITIOJIHUTCIIIMU

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHBIe MaccuBbl. CocTaBlieHHE U
OTJIafIKa TPOTpamMM, pPEATM3YIONIMX THUIOBBIE  QJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB IPOrPAMMHUPOBAHMS
(Python, C++, Ilackanb, Java, C#, lllkombHbplii AnropurmMudeckuii SI3bIK):
3al0JIHEHUE YHUCJIOBOIO MAacCHBa CIIyYallHBIMM YHCIaMHU, B COOTBETCTBUU C
dbopMymnoil win myTéM BBOJAA YMCEN, HaXOXKIECHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEVHBIN OMCK 3aIaHHOr0 3HAYEHUSI B MACCHUBE, MOJCYET AIIEMEHTOB MAaCCHBa,

YAOBJICTBOPAOIINX 3aJaHHOMY  YCJIOBHIO, HaXO0XJICHUC MHHHMAaJIbBHOI'O




(MakcUMaNbHOTO) AyIeMeHTa MaccuBa. COPpTUPOBKA MacCHBa

3.3

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHHUEC KOJIHUYCCTBA, CYMMBI, CPCIHCTO
aqu)MeTquCKOFO, MHHHUMAJIBHOI'O M MAaKCHMAJIbHOI'O 3HA4YCHHUA JJICMCHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

4.2

VYmupasnenue. Curnan. O6parHast cBs3b. [lonmydeHne CUTHAJIOB OT HU(PPOBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3Byka M jpyroro). Ilpumepst
UCIIONIb30BAaHUsl MPHUHIMIIA OOpaTHOM CBS3M B CHUCTEMax yIpaBJICHUS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM 4Hciae B pobOoToTexHHke. I[Ipumepsl
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPAaBICHUS JBUKCHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHS aBT03aBOJA, AaBTOMAaTH3UPOBAHHOE YIPaBJICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAas CHCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEJICTBOM U JAPYTUE CUCTEMBI)
HNudopmaninoHHbIe TEXHOIOTUU

[TonsiTue 00 351eKTPOHHBIX TaOiauuax. TUMBI JaHHBIX B sSYEHKax 3JIEKTPOHHON
tabmuipl. PenaktupoBanue u popmarupoBanue tadbmun. BerpoeHHble GpyHKIUH
JUId TIOMCKAa MaKCHMyMa, MUHUMYMa, CYMMbI U CpEIHEro apu(pMeTudeckoro.
CoptupoBka JaHHBIX B BBIJIEICHHOM JAuana3oHe. IloctpoeHue auarpamm
(rucrorpamMma, KpyroBas JIuarpaMma, TOde€4Has auarpamma). BeiObop Tuma

AuarpaMMbl

[IpeobpazoBanue dhopmyn npu konupoBaHuu. OTHOCUTEIbHAS, a0COMIOTHAS U

CMCHIaHHasg aapecauns
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VYcOBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nuiax. CyMMHUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONINX 3aJaHHOMY ycloBUIO. OOpaboTka OOJbIINX HAOOpPOB

JaHHBIX. YHncIeHHOe MOJCIINPOBAHUC B SJICKTPOHHLIX Ta6m/1uax

4.4

Posib MH(OPMAIIMOHHBIX TEXHOJOTMHA B Pa3BUTHM SKOHOMUKH MHpa, CTPaHBI,
pernoHa. OTKpeIThIe OOpa3oBarenbHble pecypcebl. llpodeccun, cBs3aHHBIE C
uHpOpMaTUKON W  MH(POPMAIMOHHBIMM  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrpaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  NPUJIOKEHUHM, TECTHUPOBIIUK,
apPXUTEKTOp TMPOrPaMMHOI0 OOECIEeUYeHUs, CHEIHMAIUCT 0 aHalU3y JaHHbIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D 110 TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMH  TMOHSATHSAMHU: HHpOpMamwus, Iepeaaya,
XpaHeHHe U 00paboTka MH(pOpMAILUU, aJTOPUTM, MOAECIb, [U(PPOBOM
NPOAYKT ¥ WX WCIONB30BAaHUE IS pEHICHUS YYCOHBIX H

MMPAaKTUYCCKUX 3aaq

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTMYCCKas  OIliCpalu:d,

JIOTUYCCKOC BBIPAKCHUC

YmeTh

2.1

2.2
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2.4

2.5

YMmenue OIICpHUpoOBaTh CAWHUIIAMHU U3MCPCHUA I/IH(I)OpMaLII/IOHHOFO

00BbEMa U CKOPOCTH Tepe/Iavul JTaHHBIX

YMeHne 3anuchiBaTh UM CpaBHHBaATh Ienbie yucia oT 0 go 1024 B
Pa3IMYHBIX TO3ULMOHHBIX CUCTEMAaX CUUCIIEHHUSI C OCHOBaHUsIMHU 2, §,

16, BBINOJIHATD apUPMETHUECKHUE OTIEpALIUU HAJl HUMU

YMeHue KoaupoBaTh M JEKOJUWPOBATH COOOLIEHUS IO 3aJaHHBIM
IIpaBWJlaM; IOHUMAaHWE OCHOBHBIX IPUHLUIIOB  KOJWPOBAHHUS
uH(pOpMalLUU Pa3IMYHONU IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHue 3amnuchbiBaTh JIOTUYECKUE BBIPAXKEHUS C MCIOIb30BAaHUEM
JU3BIOHKIMY, KOHBIOHKIMU M OTPULAHMS, ONPEAENATh NCTUHHOCTb
JIOTUYECKUX BBIPAKCHUH, €CIU HW3BECTHbl 3HAUEHUS HMCTUHHOCTH
BXOJILINX B HETrO MEPEMEHHBIX, CTPOUTH TAOIMIIBI HICTUHHOCTH JUIS
JIOTUYECKUX BBIPAKEHUM; 3aIUCBIBATHh JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPaMMHUPOBAHUS

YMeHHe COCTaBIsITh, BBHIMOJNHATH BPYYHYIO M Ha KOMITBIOTEpE
HECIIOKHBIE ~ aJNTOPUTMBI  JUIS  YOPaBICHHUS  UCIIOJHUTENISIMHU
(Uepenamka, YepT&KHUK u JOpyrue); co3daBaTh M OTJIAXKHBATH
IporpaMMbl Ha OJJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlxonpHBI AJTOpUTMUYECKUNA  SI3BIK),




pean3yIonIe HECI0KHbIE aITOPUTMbI 0OPa0OTKH YMCIIOBBIX JaHHBIX
C WCIIOJIb30BAaHHUEM IIMKJIOB U BETBJICHUN; YMEHHE Pa30HWBaTh 3a7auu
Ha MOA3aJa4u, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAXKECHUS
pa3IUYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AHAIM3UPOBATh TPEAJIOKEHHBIM  alroOpuT™M, ONpElNeisITh, KaKue
pe3ynbTaThl BO3MOXHBI IPU  3aJIaHHOM MHOXECTBE HCXOJHBIX

3Ha4YCHUHU

2.6

VMeHue 3amnucaTh Ha HU3y4acMOM  A3BIKE IIPOrpaMMHPOBAHUIA
AJITOPUTMBI IMPOBEPKU ACIUMOCTH OJHOI'0 HICJIOro 4ucjia Ha APYroc,
IMPOBCPKHU HATYPAJIBHOI'O 4YHCJIAa HA IPOCTOTY, BBIACICHUSA I_[I/ICI)p u3
HAaTypaJbHOTO 4YHCJda, IOWMCK MaKCUMyMOB, MHHHUMYMOB, CYMMbI

YHUCI0BOM oCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
GaitioBoil cucTembl, padoTaTh ¢ (aIOBOW CUCTEMON MEPCOHATHLHOTO
KOMITBIOTEpA C HCIIOJIb30BaHHEM Trpaduueckoro wuHTepdeiica, a
HMCHHO: CO3aaBaTb, KOIIHMPOBATb, NCPEMCUIATHL, NCPECHMCHOBBLIBATD,

yJanATh ¥ apXUBHUPOBATh (pailiibl U KaTalnoru

2.8

BJ'IaI[eHI/Ie YMCHUSAMHU U HABBIKAMH UCITOJIB30BAHUS I/IH(pOpMaI_[I/IOHHBIX
N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHit IJid  TIOUCKA, XPaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3IMYHbIX BUJIOB HH(bOpMaHHH

2.9

YMeHnue BbIOMpaTh CIIOCO0 MPEICTaBICHHs JaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOW 3ajaueil (Tabmuipbl, cXeMbl, rpaduKH, JUarpaMmbl) C
UCTIONIb30BAHUEM  COOTBETCTBYIOUIMX  MPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

2.10

Ymenue ¢opMannzoBaTh M CTPYKTYpPHpPOBaTh  MH(OPMALHUIO,
WCIIONB3Ysl DJIEKTPOHHBIC TAaOMUIBI Il O0OpaOOTKM, aHaAIM3a |
BU3YyaJIM3allMM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
quana3zoHa TaONMLbl U YHOPSJAOYMBaHHEM (COPTHUPOBKOM) €ro
HIIEMEHTOB; YMEHHUE MPUMEHSTh B 3JEKTPOHHBIX TaOnuuax (opmysibl
JUIs  pacy€ToB €  HUCIOJB30BAaHHWEM  BCTPOEHHBIX  (QYHKIUH,
a0COIIIOTHOW, OTHOCUTENBHOM, CMEIIaHHOW aJpecaliiy; UCII0JIb30BaTh
AJIEKTPOHHBIE TAOIMIIBI A1 YHCIEHHOTO MOAEIMPOBAHUSA B MPOCTHIX

3aJjauax U3 Pa3HbIX MPeAMETHBIX obmacTeit




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
ITO TH®OPMATUKE

Kon

HHHPar###1.1

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

Hudposas rpaMOTHOCTH

@aiinel 1 manku (katasmorw). [IpuHIMNBI TOCTpOoeHUs (anIoBBIX
cuctem. [lonmHoe ums (aiina (manku). [Tyte k daiiny (manke). Pabota c
¢daiimaMu W KaTaloraMd CpEJACTBAMH ONEPALMOHHOW CHCTEMBI:
CO3/1aHHE, KOIIMPOBAHUE, NIEPEMEILIEHUE, IEPEUMEHOBAHUE U YAAJICHUE
¢daitnoB u manok (karajoroB). Tumbl (aitnmoB. CBoiicTBa aiinos.
@aiinoBerii MeHemxep. [lowck (ainoB cpeacTBaMu ONEpaMOHHON

CHUCTCMbI

1.2

O6benunenne kommneioTepoB B ceTh. CeTh UHTepHeT. Beb-cTpanuia,
BeO-caiit. CTpykTypa anapecoB BebO-pecypcoB. bpaysep. Ilowmckowie
cuctembl. [louck wuHpOpMaUU TO KIIOYEBBIM CJIOBaM U IO
n3obpaxenuto. JloctoBepHocTh UMHGOpPMAlUU, TMOJIYYEHHOH U3

Wurepuera. [P-agpeca y3noB. CeTeBoe XpaHEeHHE JaHHBIX

Teopernueckue 0CHOBBI HH(OPMATUKH

2.1

JIUCKpPETHOCTh TaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BomuHBIA andaBuT.
KonnuectBO ~ BCEBO3MOXHBIX  CIIOB  (KOJOBBIX  KOMOWHAI[MIT)
¢bukcupoBaHHON IMHBI B JABOMYHOM aidasure. I[IpeobpaszoBanue
moboro andaBuTa K JABOMYHOMY. KodMuecTBO pa3iaMyYHBIX CIIOB
(uKCUpOBaHHOH JUTHHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoaupoBanue cuMB0JIOB 01HOTO aji¢aBUTa C MOMOUILIO KOJIOBBIX CJIOB
B Ipyrom andasuTte, KogoBas Tabnuua, aekoauposanue. Kogupoanue
TekcToB. PaBHOMepHBIN kKo7. HepaBHOMepHBIH k0o7. Konuposka ASCII.
Bocbmubutabie konupoBku. Ilonartue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIONb30BAaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTo Koja. MH(popMaoHHbIi 00bEM TeKkcTa

2.2

Nudopmanmonnbiii 00bEM naHHBIX. BUT — MUHMMallbHAs €IWHUIIA
KoJn4ecTBa WH(pOpMaMu — ABOWYHBINA pa3psa. EMuHUIBI u3MepeHus

nHpopMannoHHOTO 00bEéMa naHHbIX. but, OaiiT, KMI00alT, Meradaur,
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rurabaiit. CKOpocTh niepeiayu JaHHbIX. EMUHUIIBI CKOPOCTH TIepeaadn

JaHHBIX

KomupoBanue mBera. llBeroBbie momenu. Mogens RGB. I'mybuna
koaupoBanus. [lanutpa.

PactpoBoe M BEKTOpHOE TpEACTaBICHUE HW300paxkeHWi. [IuKcens.
Onenka wuHoOpManMoOHHOrO 00bEMa Trpa@uuecKux JaHHBIX IS

pacTpoBOro u300paxeHus

Konuposanue 3Byka. PaspsgHocts M 4dacrora 3anucu. Kommuectso
KAaHAJIOB 3aIMCH.
OneHka KOJIMYECTBEHHBIX [1apAMETPOB, CBSA3AHHBIX C MPEACTABICHUEM

U XpaHEHHEeM 3BYKOBBIX (paiiioB

2.5

Heno3unuonHble ¥ TMO3UIMOHHBIE CUCTEMBl CUYUCIEHHUA. An(aBuUT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBon B
JNECSATHUHYIO CHUCTEMYy 4HCell, 3allCaHHbIX B JPYTrUX CHUCTeMax
CUHCIICHUS.

PumMmckas cuctema cuucieHus

2.6

2.7

JIBonuHas cucrteMa cuuciieHus. [lepeBo uenpix yncen B npeaenax ot
0 nmo 1024 B nBOMYHYIO cUCTEMY cuMciieHus. BocbmepuuHas cuctema
cunciienus. [lepeBo yncen u3 BOCbMEPUUHON CUCTEMBI B IBONYHYIO U
NeCSITHUHYI0 cucTeMbl u oOpatHo. lllecTHaamarepuuHas cucrema
curciienus. IlepeBox wymcen U3 MICCTHAANATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTeMbI U 0OpaTHO.

Apudmernueckue onepanuu B IBOMYHON CUCTEME CUUCTICHUS

Jlornueckne BBICKa3bIBaHUA. JIOrMuecKue 3HA4YEHMS BBICKA3bIBAHWM.
DOneMeHTapHbIE U COCTAaBHBIE BbICKa3blBaHUA. Jlornyeckue omnepanuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOMKEHUE), «WIN» (IAU3bIOHKIUSA,
JIOTHYECKOE CIIOKEHHE), «He» (jJoruyeckoe orpuuanue). [Ipuopurer
Jornyeckux omnepauuid. OmnpeneneHue HCTHHHOCTH — COCTAaBHOIO
BBICKA3bIBAHUA, €CJIIM W3BECTHBI 3HAYEHUs HMCTHUHHOCTU BXOIAILIMUX B
HEro0 OJJIEMEHTapHBIX BbICKA3bIBaHWU. Jlormdeckue BbIpaKEHUS.
[IpaBuna 3amucu Jorudeckux BbelpakeHuil. IlocTpoenue Tabmui

UCTHUHHOCTH JIOTHUYCCKUX BI)Ipa)KeHI/Iﬁ

2.8

Jlormyeckne »3IEMEHTHI. 3HAKOMCTBO C JIOTHYSCKHMMH OCHOBaMHM

KOMIIBIOTEpA

2.9

HenpepsiBHBIE M OUCKpeTHbIE MoOAEHU. VIMUTaLlMOHHBIE MOJEIIU.




2.10

2.11

Urpossie momenu. OleHKa aJeKBAaTHOCTH MOJCIH MOJACIUPYEMOMY

00BEKTY M LEJISM MOJECIUPOBAHUS

Tabnuunbie Monmenu. Tabnuia kKak IpeacTaBICHUE OTHOMIECHUS. basbl
naHHbIX. OTOOp B TaONMIE CTPOK, YAOBJICTBOPSIONIMX 3aJaHHOMY

YCIIOBUIO

I'pad. BepmnHa, pedpo, IyTh. OpueHTHpOBaHHbIE u
HeopueHTUpoBaHHbIe rpadbl. JyimHa (Bec) pedpa. BecoBas marpuia
rpada. JInuHa myTH Mexay BepmuHamu rpada. [Touck ontuMaibHOTO
nytu B rpade. HayanbHas BepuimHa (MCTOYHUK) M KOHEYHAs BEPILHHA
(cTox) B opueHTHpOBaHHOM Tpade. Brruncienne konmmvecTsa myTei B

HaIllpaBJICHHOM alTUKJIMYCCKOM rpa(be

2.12

Hepeso. Kopenb, BepiunHa (y3ein), muct, pedpo (ayra) nepesa. Beicota
nepeBa. [lognepeBo. Ilpumeps ucnonb3oBaHusi nepeBbeB. [lepebop

BapruaHTOB C IIOMOIIIBIO ACPCBA

3.1

AJNTrOpUTMBI U IPOIPaMMHUPOBAHKE

CpoiictBa anroputrMa. CrnocoObl 3alucu ajaropuTtMa (CIOBECHBIN, B
BHJIE OIIOK-CXEMBI, TPOrpaMMma).

CocTaBJieHHEe alTOPUTMOB U TTPOTPAMM C UCITOJIb30BAHUEM BETBIICHUH,
IUKIOB W  BCIOMOTATENBHBIX  aITOPUTMOB Ui  YIpaBlIEHUS
ucnionautenem (Pobor, UYepenamka, UYeptéxHuk u apyrue).

Brinmonnenue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPC

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
konpHBINA ANTOpUTMUYECKUH S3BIK).

Cucrema  nporpaMMHUpPOBaHHSA:  pENAKTOp  TEKCTa  IPOrpam,
TPAHCIIATOP, OTJIAAUUK.

Ilepemennasa: tun, wums, 3HadyeHue. llenble, BellEeCTBEHHBIE U
CHUMBOJIbHBIE ITIE€PEMEHHBIE.

Omneparop npucBauBaHusi. ApudMeTHUECKUE BBIPAKEHHUS U MOPSI0K
ux BbluMciaeHus. Onepaluy C UENbIMH YHUCIAMU: IEJIOUHUCIICHHOE
JIeJIeHne, OCTaToK oT peneHus. Bersnenus. CocTaBHbIE YCIIOBUS
(3amMch  JIOTMYECKMX  BBIPDAXEHMH  Ha  HM3y4aeMOM  f3BIKE
nporpaMMupoBanus). Haxoxnenne Muanmyma

U MakCUMyMa U3 JIBYX, TPEX M 4eThIpPEX uncell. PeleHne KBagpaTHOro
YPaBHEHHUs, UMEIOLIETO BEIECTBEHHbIE KOpHM. Lluki ¢ ycnoBuem.

Anroput™m EBKiuaa st HaX0KIeHUST HAMOOJIBIIETO 00IIero ASTUTEeNs




JBYX HaTypalbHBIX unces. PazOuenHne 3amucu HaTypaibHOTO YHCIIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
otnenbHble MUGPeL. LUKT ¢ mepeMeHHOH. ANTOpUTMBI TTPOBEPKHU
JETMMOCTH OJIHOTO IIEJIOr0 YKCJIa Ha JPYroe, MPOBEPKH HATYPaTIbHOTO

YucClia Ha IIPpOCTOTY

3.3

34

3.5

3.6

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIC)
nepemennble. [locumBosbHasE 00paboTka cTpok. [loacuér wacToTs
MOSIBIICHHSI CHMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU 7151 00paboTKH
CTpPOK

OmnpeneneHne BO3MOXHBIX PE3yJbTaTOB pabOThl aITOPUTMA TIPU
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, OMPEICICHHE BO3MOMXHBIX

BXOJAHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY pPC3YyJIbTaTy

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBneHue U OTIaAKa NPOrpaMM, peaNu3yrOUIUX THUIIOBbIE
QITOPUTMBI 0OPaOOTKH OJHOMEPHBIX YHCIIOBBIX MAacCCHBOB, HA OJHOM
u3 s3bIkOB nporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
IkonpHBIH ~ ANropuTMUYECKH  SI3bIK): 3allOJHEHHE YHCIIOBOTO
MaccuBa CIYYalHBIMU YHCJIAMH, B COOTBETCTBUU C (HOpMYIOl HIn
nyTéM BBOJA YHCEN, HAXOXJIEHHWE CYMMBI DJIEMEHTOB MAacCHUBa,
JIMHEWHBIN MTOMCK 33JJaHHOTO 3HAYEHUsI B MAaCCUBE, MOJCUET SJIEMEHTOB
MacCuBa, YJOBJETBOPSIONIMX 3a/IaHHOMY YCIIOBHUIO, HaXOXJEHHUE
MUHUMAIBHOTO (MaKCHUMAallbHOTO) 3JeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTKa TMOTOKAa JIaHHBIX: BBIYHCIEHHUE KOJIMYECTBA,
CYMMBI, CpeIHero apudmeTuyecKoro, MHUHHUMAJIBHOTO u
MaKCUMaJbHOTO  3HAYEHMsI  DJIEMEHTOB  TOCIEOBATEIbHOCTH,

YIOBJIETBOPSIOLINX 3a/IaHHOMY YCJIOBHIO

VYupasnenue. Curnan. OOpatnHast cBsi3b. [lomydyeHuwe curHaioB OT
M (POBBIX JATYUKOB (HATIPUMEp, KacaHUsl, PACCTOSHUS, CBETA, 3BYKA).
[Ipumepsl HcroNb30BaHUS MPHUHIMIIA OOpPaTHOM CBSI3M B CUCTEMax
YOPABJICHUS] TEXHUYECKUMHU YCTPOMCTBAMHM C MOMOILBIO JAaTYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE

NudopmaninoHHbie TEXHOJIOTUH

4.1

TexcToBble JOKYMEHTHI M WX CTPYKTYpHBIE B3JEMEHTHI (CTpaHUIIa,
a03ar1, cTpoKa, CII0BO, CUMBOI).

TexcToBbIN MpolieccOp — WHCTPYMEHT CO3/AaHUSA, PEAAKTHUPOBAHUS U




dbopmaTtupoBanus TekctoB. [IpaBuna Habopa Tekcta. PegaktupoBanue
tekcra. CoiictBa cumBoiioB. [lpudt. Tunsl mpudToB (pydieHbIe, ¢
3acedyKaMy, MOHOIIMPUHHBIE). [loy)XKHpHOE M KypCUBHOE HauepTaHUeE.
CpoiicTBa a03ameB: TpaHHIb], a03alHBIA  OTCTYIN, WHTEpBA,
BbIpaBHUBaHMe. [lapameTprl crpanuiel. CtuieBoe (opmMaTupOBaHUE.
CrpykrypupoBanue HMHGOPMAIMK C TMOMOMIIBIO CIHCKOB M TaOJIHII.
MHoroypoBHeBble cnucku. JloOaBiaeHue Tabiul B TEKCTOBBIE
JOKyMEHThl. BcraBka u300pakeHMII B TEKCTOBBIE JOKYMEHTHI.
OOrexanue wu300pakeHU TeKcTOM. BiitoueHne B TEKCTOBBIN
JTOKYMEHT Juarpamm, (GopMmyl, HyMEpalud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U APYI'UX 3JICMCHTOB

4.2

4.3

PactpoBblie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu penakTUpOBaHUS TpadUUecCKUX OOBEKTOB, B TOM YHCIIE
nudpoBeIXx doTorpaduii: HM3MEHEHHWE pa3Mmepa, 0O0pe3Ka, IOBOPOT,
OoTpakeHHe, pabora ¢ obnacTsaMu (BbIICICHHUE, KOTUPOBAHUE, 3aTMBKA
I[BETOM), KOPPEKIUsS IIBETa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3qaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO TMpolleccopa WM JAPYTUX MporpaMM (TMPUITOKEHHH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[ToaroroBka MynpTUMEIUUHBIX Tpe3eHTanuii. Cnaia. JlobaBneHnue Ha
claij Tekcta M m300paxkeHuil. PaboTa ¢ HECKONbKUMH craiinamu.
JloGaBrieHne Ha Cclai ayauoOBU3YyaJbHBIX JaHHBIX. AHUMAaIUA.

I'mnepcceslnku

4.4

4.5

Tunel JaHHBIX B slUEHKAX AJIEKTPOHHOW Tabnuibl. PenakTupoBaHue u
dbopmatupoBanre Tabimi. BcerpoeHHble GYHKIMMA IS TIOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI W CPEIHEro apu(pMeTHIECKOTO.
CopTupoBKa [aHHBIX B BbIJCICHHOM Auana3zoHe. lloctpoenue
auarpaMMm  (THCTOrpamMma,  KpyroBas — jJuarpaMma,  ToudedHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue dopmyn npu

KOIIMPOBAHUMU. OTHOCI/ITGJ’ILHaH, a0COJIFOTHAS U CMEIIaHHas aapecanunsa

YCIIOBHBIC BBIYUCIICHUS B AJICKTPOHHBIX TabOiumax. CyMMUpOBaHUE U
noJcuéT 3HA4YeHUH, OTBEYAIOUIMX 3aJaHHOMY ycioBHio. OOpaboTka
OonpIUX  HAOOpOB  JaHHBIX. UYHWCICHHOE MOJACIMpPOBAaHUE B

ANEKTPOHHBIX TAOJIHIIAX




YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* Undopmaruka, 7 knacc/ bocosa JIJI., Bocosa A.1O., AkiimonepHoe 00111eCTBO
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* Uupopmaruka, 8 knacc/ bocosa JI.JI., BocoBa A.10O., AkunonepHoe 00111ecTBO
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» Undopmaruka, 9 knacc/ bocora JI.JI., BocoBa A.10O., AkiinonepHoe o0I11ecTBO
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METOINYECKUE MATEPHUAJIBI V1A YUUTEJIA
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yueonukam JI. JI. bocosoit,A. 0. bocosoii / JI. JI. Bocosa, A. }O. bocoBa. —
Mockaa :IIpocsemenue, 2023. — 69 ¢

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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