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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o UHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHMsl, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MpOrpaMMbl BOCITUTAHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACTaBICHHUE O EIsIX, 001Iel CTpaTeruu
OoOy4eHMsI, BOCIIUTAHUS M Pa3BUTHUSL 00yYaIOUIUXCs CPEICTBAMH MHPOPMATUKHU Ha
0a30BOM YpOBHE, YyCTaHaBIMBaeT OOs3aTEIbHOE MPEAMETHOE COJEpIKAHUE,
IPEeIyCMaTPUBAET €ro CTPYKTYPUPOBAHUE MO pa3JeiaM U TEMAM.

[TporpamMma o uHpOpPMATHKE OMPEAesIeT KOTMUESCTBEHHBIC U KaueCTBEHHBIC
XapaKTEPUCTUKU YY4EOHOr0o MaTepuaia Jyisl KaJI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOM aTTeCTAIUN).

[TporpamMma mo HHPOPMATHKE SIBISIETCS OCHOBOM AJISI COCTABICHHS aBTOPCKHUX
y4€OHBIX MPOTrpaMM, TEMATHUECKOTO TIAHUPOBAHUS KypCa yUUTEIIEM.

[ensmu n3zydenust nHGOPMATUKU HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMs
SIBIISIFOTCS:

(GbopMHpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAayKu HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTUSA NPEICTaBICHUU 00
uH(pOpMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce pPa3BUTHS JHUYHOCTH,
rocyAapcTBa, OOIIECTBa, IOHUMAHUA POJM HWH(OOPMAIMOHHBIX MPOLECCOB,
WH()OPMAITMOHHBIX PECypcoB W HMH(GOPMAIMOHHBIX TEXHOJOTHA B YCIOBUSIX
1 poBoit TpaHcHOopMAITT MHOTHX cep )KHU3HH COBPEMEHHOTO O0IIECTBa;

o0ecrieyeHrne YCJIOBUM, CIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMHUYECKOTO
MBIIUICHAST KaK HEOOXOJUMOTO YCIOBUS MPOo(hecCHOHANBHON NeATeIhbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOoIaramllero crnocoOHOCTb
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3aayud Ha 0oJiee MPOCThIE TOA3aauH,
CpaBHUBATh HOBBIC 33/1aUU C 3aJa4aMu, PEIIEHHBIMHA paHee, OMPENEIIATh MIark s
JOCTIDKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMupoBaHUE U pPa3BUTHE KOMIETECHIMM oOydarommuxcss B 00JacTu
WCITOJIB30BaHUs WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWW, YMEHUH M HaBBIKOB pPaldOTHl C HH(OpMalMen, MporpaMMHUpPOBaHUS,
KOMMYHUKAIIM B COBPEMEHHBIX NHU(PPOBBIX Cpelax B YCIOBUAX OOECIICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YyYaromerocs;

BOCIIUTAHUE OTBETCTBEHHOT'O U M30MPATEIbHOTO OTHOIIEHUS K MHPOPMALIUU C
y4€TOM MPABOBBIX U ITHUECKUX ACHEKTOB €€ pacrnpoCTpaHEHUs, CTPEMJICHUS K
OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U



CO3UIATEIPHON JEATEIHPHOCTH C TPUMEHEHHEM CpEACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKaET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  TPUMEHEHHsT WHMOPMATHKH, TPEXKAEC  BCETO
nH(OpMAaIMOHHBIE TEXHOJOTHH, YTIPABICHUE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NeSTETLHOCTH.

W3yuenne wHDOpMATHKH  OKa3bIBa€T  CYIMIECTBEHHOE  BIMSHUE  Ha
dbopMHpOBaHUE MHPOBO33PCHUS OOYYAIOIIETOCS, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  IOHMMAHWSI  TPUHIUIOB  (QPYHKIIMOHUPOBAHUS U
UCITOJIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW NEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTHYECKHUX JOCTHKEHUI COBPEMEHHON ITUBIIIN3ANKN. MHOTHE ITPEAMETHBIC
3HaHHUS W CIOCOOBI JIESITEIIBHOCTH, OCBOCHHBIE OOYYAIONUMUCS TMPH H3YUCHUHU
uH()OpPMATUKU, HAXOAST MPUMEHEHHE KaK B paMKaxX 00pa30BaTeIbHOTO MpoIecca
Opy HU3YyYCHUU JPYTHUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYallMsIX, CTAHOBATCSA 3HAYMMBIMH JJI1 (DOPMUPOBAHUS KAadecTB JIMYHOCTH, TO
€CTh OPHECHTHPOBaHb Ha (OPMUPOBAHWE METANMPEAMETHBIX W JUWYHOCTHBIX
PEe3YyIbTATOB O0yUCHHUSI.

OcHoBHBIE 33/1aun yueOHOTO npenmeta «MubopmaTuka» — chopmupoBarh y
0OyJarommxcs:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIIMOHUPOBAHHSI OOBEKTOB
IU(QPOBOTO OKPYKEHHMSI, TPEICTAaBICHUs 00 WCTOPUU W TCHIACHIMSIX Pa3BUTHS
uH(hOopMaTHKHU TIeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIEeCTBa;

3HAHMS, YMEHUS W HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYCCKON JEATEIbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH(POPMAIMOHHBIX
TEXHOJIOTHIA, YMEHHSI W HaBbIKA (hOPMAJIM30BAHHOTO OTMCAHHS ITOCTaBJICHHBIX
3amad;

0a3oBbie 3HaHMWS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAaHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U YMEHHE NMPUMEHSATH ITH
3HAHMS JJI MOCTPOEHUSI AJITOPUTMOB pEHICHUs 3aJad M0 WX MaTeMaTHYECKUM
MOJICIISIM;

YMEHUST W HABBIKM COCTAaBJICHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM 3 SI3BIKOB TIPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS,



YyMEHUS © HaBBIKH d3(PQGEKTUBHOTO WCIIOIH30BAaHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOTrpaMM (TIPHIIOKEHHI) 001ero Ha3HAYCHUS W WH(POPMAITMOHHBIX
CUCTEM ISl PEUICHUS ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ay, BIaJCHHE 0a30BBIMH
HOpMaMH HWHMOPMAIMOHHOW JTHKM M TIpaBa, OCHOBaAMU HMH(POPMAIMOHHOM
0€30IIacCHOCTH;

YMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3alad ¢ TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTHHA, MPUMEHSITH TOJyYCHHBIS
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

enn u 3amaun u3ydyeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs ONPENETSIOT CTPYKTYPY OCHOBHOTO COJIEp KaHUs y4eOHOTo MpeameTa
B BHJIC CJICAYIOIINX YETHIPEX TEMAaTUUSCKUX PA3JIEIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

nH(OPMAITMOHHBIC TEXHOJIOTHH.

Ha u3ydenune nHpopMaTtuku Ha 0a30BoM ypoBHE oTBoauTcs 102 waca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kinacce — 34 4gaca (1 gac B Hemento), B 9
Kkiacce — 68 yacos (2 yaca B Henelnto). B yueOHOM 11aHe suiest nobasieHsl 34 yaca
B roj (1 yac B Hezem0) U3 yacTu, GOPMUPYEMOi ydacTHUKaMU 00pa30BaTEIIbLHOTO
npoiiecca)



COAEPXAHUE OBYUYEHUA
7 KIIACC

Hu¢poBasi rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

Komneiorep — yHHBEpCcanbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTatoiiee o
nporpamMMe. TuIbl KOMIIBIOTEPOB: IEPCOHAJIbHBIE KOMIIBIOTEPBI, BCTPOEHHBIE
KOMIIBIOTEPHI, CYNIEPKOMITbIOTEPhl. MOOUIIBHBIE YCTPOUCTRA.

OCHOBHBIE KOMIIOHEHThl KOMIIbIOTEpAa M WX Ha3HadyeHue. IIpoueccop.
OnepatuBHass W JOJITOBPEMEHHAs IaMsTh. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHCOpHBI BBOJ, NaTYMKU MOOUJIBHBIX YCTPOMCTB, CpEACTBAa OMOMETPUUYECKON
ayTeHTU(PUKALINH.

Hcropust pa3BUTHSI KOMITBIOTEPOB U ITPOrpaMMHOT0 obecnieuenus. [Tokonenus
KOMITbIOTEPOB. CoBpeMeHHbIE TEHJEHUUU  Pa3BUTHA KOMITBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapayutenbHbIe BBIYMCIICHHUSL.

[lepconanbHbiii kKOMIBIOTEP. [Iporieccop u ero xapakTepuUCTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEMEHHAs MaMSTh.
YcrpoiicTBa BBOJA U BbiBoja. OOBEM XpaHUMBIX JaHHBIX (OlepaTHBHAs MaMATh
KOMIIBIOTEPA, KECTKUI U TBEPIOTENbHBIN TUCK, TOCTOSIHHASA aMATh cMapTdoHa) U
CKOPOCTb JOCTYIA JJI Pa3JIMYHbIX BUJOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHOE
obecricucHue. CucremHoe IPOTpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpana mporpamMMm W JaHHBIX. becratHele u
yCIOBHO-0€ectuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTieUeHHE.

@aitnbel w1 nanku (karanoru). [TpuHIUOB MOCTpOEHUS (ailIOBBIX CHCTEM.
[Tomnoe wms daitna (manku). Ilyte x daiiny (manke). Pabora c daitnamu u
KAaTaJIOTaMH CpPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3/IaHHUE, KOMHPOBAHHUE,
nepeMelnieHre, NepeuMeHoBaHue U yaaneHue (HaiyioB U nanok (karaaoros). TUITbl
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (PaillioB pa3iMyYHBIX THIIOB
(cTpaHMIla TEKCTa, JIEKTPOHHAsA KHUTA, (poTorpadus, 3amuch MecHU, BUICOKIIUII,
MOJTHOMETPAXXHBIN (QuibM). ApxuBanus AaHHbIX. Vcmosnp3oBaHue mporpamm-
apxuBaTtopoB. daiinoBeiii MeHemxkep. [louck QaiiioB cpeacTBamMu oneparoHHOMN
CUCTEMBI.

KomnerorepHbsle BUPYCBl U IpyrHe€ BPEAOHOCHBIE Mporpammsl. [Iporpammsl
JUTSL 3aLIUThI OT BUPYCOB.

Komnbrorepusbie ceTu



OO0benuaeHre KOMIbIOTEpOB B ceTh. CeTh MHTEpHET. Beb-cTpanura, BeO-
cailt. Ctpykrypa azupecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [louck
uHbOpMallMl TIO KIIOYEBBIM CJOBaM W 1O H300paxeHuro. J[ocToBepHOCTH
uHdopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALTUI.

CereBoil 3THKET, 0a30BbIC HOPMBI HH(POPMAIIMOHHOW STHUKMA M TpaBa NpU
pabote B UnTepHete. CTpaTeruu 6e3onacHoro noseaeHusi B IntepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

WNudpopmanus — 04HO U3 OCHOBHBIX OHATUN COBPEMEHHOM HayKH.

Nudopmanus kak cBeAeHUs, IpeIHA3HAYCHHbIE JIJIS1 BOCIIPUSATHUS YEJIOBEKOM,
U uHpOpMalMs KAaK  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpETHOCTh JaHHBIX. BO3MOXHOCTh ONUCaHusl HENPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MTOMOILBIO TUCKPETHBIX TaHHBIX.

NudopmanmoHHbsle MOpoOUECChl — MPOLECCHI, CBSI3aHHBIE C XpaHEHHUEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHBIX.

IIpencraBiaenue ungpopmauuu

CumBon. AndaButr. MomHocTs andauta. Pa3zHooOpaszue S3BIKOB H
andasutoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI()ABUT TEKCTOB HAa PYCCKOM
a3pike. JIBowuHbll angaBur. KoinyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOW UIMHBI B ABOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3iIMUYHBIX CIOB (DUKCUPOBAHHOU
JUIMHBI B alipaBUTE ONpeaeIEHHON MOIIIHOCTH.

KoaupoBaHue CHUMBOJIOB OJHOTO an(aBuTa C MOMOIIBIO KOJIOBBIX CJIOB B
npyrom andaBute, KoJgoBas TadauIa, 1eKOIUPOBAHHUE.

JIBomunbli kox. IIpemcraBieHre HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOMYHOM ajihaBuUTe.

NudopmanmonHsiii 006EM JaHHBIX. BUT — MUHUMAaNbHAs €UHUIA KOJTUYECTBA
uHhopManuu — JBOWYHBIM pa3psa. EauHunbl u3MepeHuss UHPOPMALMOHHOTO
00BEMa JaHHBIX. but, OalT, KMI0OaANT, MeradanT, TUTa0anT.

CkopocTh nepefayu 1aHHbIX. EQUHUIBI CKOPOCTH MEpelauul TaHHbIX.

Komuposanue texcroB. PaBHomepHbIi koa1. HepaBrHoMepHsbIi koa. Koauposka
ASCIIl. BocbmuOutheie konupoBku. Ilonstue o xomupoBkax UNICODE.
JlexoaupoBaHue COOOIICHUH ¢ UCTIOIb30BAHUEM PABHOMEPHOT'O U HEPABHOMEPHOTO
koaa. UndopmannoHHbiit 00BEM TEKCTA.

Hckaxxenue naopmaiu npm nepeaaye.

OOwee mpexacrapieHre O HUGPOBOM MPEACTABICHUU ayAHOBU3YaNbHBIX U
JIPYTUX HENPEPBIBHBIX TaHHBIX.



KoanpoBanue 1Bera. LlBetoBrie w™mogemu. Mogens RGB. ['mybuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Onenka
nH(OPMAITMOHHOTO 00bEMa rpaduuecKuX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

KonupoBanne 3Byka. Pa3zpsaHocTs u yactora 3anucu. KonnuecTBo kaHanoB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTHI

TekcToBble JOKYMEHTBI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ad3arl,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI mpoLEeccop — HHCTPYMEHT CO3JaHUS, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMmBojoB. [pudrt. Tunsl mpudtoB (pyOieHble, C 3acedykamw,
MoHompuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03aleB:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBAJI, BbIpaBHUBaHME. [lapamMeTpbl cTpaHUIBL.
CruneBoe ¢hopMaTUpoOBaHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuUL.
MHuoroypoBHeBbI€ clTUCKH. [JoOaBneHne TabiuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxkeHuil B TEKCTOBbIE JTOKyMEHThI. O0TekaHne nu300paxeHui
TEKCTOM. BKIIIOYeHHE B TEKCTOBBIH JTOKYMEHT auarpamm, (Gpopmyl, HyMepanuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHoOCcoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbroTepHblil nepeBoa. Mcnosb3oBaHue
cepBucoB MuTepHeTa 1151 00pabOTKU TEKCTA.

Komnbrorepuas rpaguka

3HAaKOMCTBO C TpauUecKUMH pedakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTUpoBaHus rpa@uuecKux 0ObEKTOB, B TOM YHCIIe IU(PPOBBIX
dbotorpaduii: m3MeHeHUe paszMepa, oOpe3Ka, MOBOPOT, OTpa)keHue, padbora ¢
oOnactamMu (BbIIEICHHE, KOMHPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLMs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BektopHas rpaguka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpelICTBAaMH TEKCTOBOTO MPOIECCOopa WM JAPYTHX MOporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTHMeAUHHBbIE IIPe3eHTAUN

[ToaroroBka MyJIbTUMEIUUHBIX Npe3eHTanuil. Cnaiig. [JobaBneHnue Ha cnaiij
TeKCcTa 1 u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHM ClIaiiamMHu.



JloGaBiienre Ha caii ayIMOBU3yaIbHBIX JaHHBIX. AHUMAIUs. [ MTIepCChUTKH.
8 KUIACC

Teopernueckne 0CHOBbI MH(POPMATHKHU

CucremMbl cUMcJIeHHUs

Hemo3unmonuble ©  TMO3WIIMOHHBIE CHUCTEMbI  cUuCIeHUsA. AJdaBur.
OcHoBanue. Pa3zpépnyTast popma 3anucu uucia. [lepeBos B 1eCITUIHYIO CUCTEMY
YHCEJI, 3alMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cuctema cunciacHus.

JIBonuHas cucrtema cuucieHud. IlepeBoa nenbix yucen B npeaenax ot 0 o
1024 B nBOMYHYIO CHUCTEMY CUHUCICHUA. BocbMepuuHass cUCTEMa CUHCIICHUA.
[IepeBon unicen n3 BOCbMEPUYHOW CUCTEMBI B IBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatrHo. IllectHammarepuunas cucteMa cuucieHus. IlepeBon uucen u3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CHUCTEMBI U 0OpATHO.

Apudmernyeckue oneparyy B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbI MaTeMATH4YeCKOM JJOTUKH

Jlornueckue  BBICKa3bIBaHUsA. JIormueckwe 3HAUeHHMsA  BBICKA3bIBAHUM.
DJIeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMUsA. Jlormyeckue onepamuu: «u»
(KOHBIOHKIIMS, JIOTHUECKOE YMHOXKEHHE), «WIN» (JIU3BIOHKIHS, JOTHYECKOE
CIIOXKEHUE), «He» (JIoruueckoe orpuianue). [IpuopureT moruyeckux orneparui.
OrnpeneneHne UCTUHHOCTU COCTABHOTO BBICKA3bIBAHUSI, €CIIM U3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHWM. Jlornueckue
BbIpakeHus. [lpaBuna 3ammcu jormdyeckux BoipakeHui. [loctpoenue Ttabmuiy
WICTUHHOCTH JIOTHYECKUX BBIPAXKCHUU.

Jlormueckue 3eMeHThl. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBaMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HNcnosHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUU

[Tonstue anroputMma. MCHOJHUTETW alrOpUTMOB. AJTOPUTM Kak IIJIaH
YIIPABJICHUS UCIIOJIHUTEIIEM.

CaoiictBa anropurma. CriocoObl 3aMCH aaropuTMa (CI0BECHBIHN, B BUIE OJI0K-
CXEMBbI, TPorpamMmma).

ANropuTMUYECKHEe KOHCTPYKUMH. KOHCTpyKIHUs «clienoBaHue. JIMHEHBIM
anroput™.  OrpaHU4eHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTh
MPEYCMOTPETh 3aBUCUMOCTh MOCIEA0BATEIIbHOCTU BBITIOJHAEMBIX JIEUCTBUM OT
HWCXOJIHBIX JaHHBIX.

KoHCcTpyKIusi «BeTBIICHUE»: TOJIHAasE W HemoyiHas ¢Gopmbl. BeimosHeHHe H
HEBBINOJHEHUE YCJIOBHUS (MCTUHHOCTH W JIO)KHOCTh BbICKasbiBaHusi). [IpocTeie u
COCTaBHBIE YCIOBHS.



KoHCTpyKIUSL «ITOBTOPEHUS»: LUKIbBI C 3aJaHHBIM YHCIOM IOBTOPEHHH, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

PazpaboTtka s (HOpMaNbHOTO WMCTIOMHUTENS aIrOpUTMa, MPHUBOJIAIIETO K
TpeOyeMoMy pe3yjbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCTIOIb30BAHUEM LIUKJIOB U BETBJICHUM JUIsl yIIpaBICHUS
(bOopMaIbHBIMI HCTIOTHUTEISIMU, TakuMu Kak PoOot, Uepemamka, UYepTExXHHK.
BrllloniHEHHE aITOPUTMOB BpPYYHYIO M Ha Kommbrorepe. CHHTAKCHYECKHE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IPpOrpaMMHPOBAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIi
AnroputmMudeckuid SA3bIK).

Cucrema mnporpaMMHUpPOBAHMS: PEAAKTOP TEKCTa IPOrpamm, TPAHCIATOP,
OTJIA/IYUK.

IlepemenHasi: tvm, ums, 3HadeHue. Llenble, BEIIECTBEHHBIE U CHMBOJIBHBIC
NIEpEMEHHBIE.

Onepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUS U MOPSIOK HX
BbIuMclIeHHs. Onepanuu ¢ LeJIbIMU YUCIaMU: HEJI0YUCIEHHOE JEIEHUE, OCTATOK OT
JEIEHUS.

Berenenus. CocraBHble YyCIIOBUS (3aIUCh JIOTUYECKUX BBIPAKEHUN Ha
M3y4aeMOM sI3bIKE TPOrpaMMHUpoBaHus ). HaxoxxaeHue MUHUMyMa 1 MakCuMyma M3
JBYX, TPEX W YEThIpEX wyucen. PenieHue KBaJgpaTHOrO YPaBHEHHUS, MMEIOLIETO
BEILECTBEHHBIEC KOPHHU.

JuanoroBas oOTIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, MPOCMOTP
3HAYCHUM BEJIMYMH, OTJIaJ0YHBIN BBIBOJ, BBIOOP TOUKU OCTAHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKIEHHUS HAWOONBIIETO
oOLIero JeiauTens ABYX HaTypalibHbIX uMcelsl. PazOueHue 3amucu HaTypaiabHOTrO
yucia B MO3UIMOHHONM CHCTEME C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJIeTIbHBIC IU(PHI.

[{uki c nepeMeHHON. ANTOPUTMBI TPOBEPKH ACIUMOCTH OAHOTO IEJI0r0 Ynucia
Ha JApyroe, IpOBEPKH HATYPAIbHOIO YUCa HA MMPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBoabHas 00paboTka cTpok. [1oaCUET YacTOThI MOSBIICHUSI CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm s 06pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHne BO3MOXKHBIX PE3yJIbTAaTOB pabOTHl aJrOpUTMA MNpPU JAAHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIPENEJIECHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY PE3YJIbTATY.

9 KIIACC



HugpoBass rpaMOTHOCTH

I'nodanbHas ceth UHTEpHET M cTpaTerum 6€30MacHOro MoBeJAeHusl B Hel

['noGanwHas cetb UntepHet. IP-anpeca y31n0B. CeTeBoe XpaHEHHUE JAHHBIX.
MeTobl UHIUBUIYAIBHOTO U KOJUIEKTUBHOIO pa3MEIIeHUs] HOBOM MH(OpMaIuu B
WUurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YACTHOCTH JaHHbBIC
COITMAJIbHBIX CETeH).

[Tonsitue 00 wMHGOPMANMOHHON 0€30MacHOCTH. YTPO3bl HMHPOPMAITMOHHOM
Oe3omacHoCTU TpH padboTe B riIo0aIbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHod ayTeHTU(UKAIMU. 3anUTa JIUYHOW HMHPOpMALMK B
Nurepuere. be3onacusie crparerun noseneHusi B Marepuere. Ilpenynpexnenue
BOBJICUCHHSI B JICCTPYKTHUBHBICE M KpPUMHHaJIbHBIE (DOPMBI CETEBOW aKTUBHOCTHU
(knOepOyITMHT, PUIIUHT U APYTHE (POPMBI).

PaGora B nHpOpPMAIHOHHOM NMPOCTPAHCTBE

Buapl nestensHocTH B UHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIITMOHHBIC
CEpBHUCHI (MOYTOBas Ciy»k0a, BHI€O-KOH(EPEHU-CBA3b U JIPYTUE), CIPaBOYHbIE
CITY>KOBbI (KapThl, paclUCaHus U JPYTUe), MOUCKOBBIE CITY>KObI, CITyKObI OOHOBJICHUS
IpOrpaMMHOro obecreueHus M Apyrue ciaykO0bl. CepBUCHI TOCYAapCTBEHHBIX
yciyr. OOnaunHble XpaHuiuiia JaaHHbIX. CpencTBa COBMECTHOM pa3paboTKu
TOKyMeHTOB (oHmaitH-oducel). [IporpammHoe obecriedeHre Kak BeO-CEepBUC:
OHJIAHHOBBIE TEKCTOBBIE U IPAPUUECKUE PENAKTOPHI, CPEIBI Pa3pabOTKH MPOrpamM.

Teopernueckne 0CHOBbI HHPOPMATHUKH

MoaenupoBaHue KaKk MeTO MO3HAHUS

Mopnens. 3amauu, peniaeMble ¢ MOMOIIBIO MoaenupoBanus. Kinaccuduxamum
Mojenel. MarepuanbHbie (HaTypHbIE) U MHPOpMallMOHHBIE MoieTi. HerpepriBHbBIE
U JUCKpeTHble Mojenu. Mmurtanuonusie Moaenu. Urpossle Mogenu. OlieHKa
aJIeKBATHOCTU MOJIETTU MOJIETUPYEMOMY OOBEKTY U LIEJIIM MOJEIUPOBAHUS.

Tabmuunbie Moaenu. Tabnuila Kak MpeCTaBICHNUE OTHOIICHMS.

ba3el nmannbix. OTOOp B TaONHIE CTPOK, YAOBJICTBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, nytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadel. nuHa (Bec) peOpa. BecoBas matpuna rpada. JnuHa nyt Mexay
BepmmHamu rpada. [louck onrtumanbHoro mytu B rpade. HauanpHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIIMHA (CTOK) B OpPUEHTHPOBAaHHOM Tpade. Brruncnenue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

Hepeso. Kopenn, BepiuHa (y3en), 1ucT, peopo (yra) aepesa. Beicora nepera.
[Tognepeso. [Ipumepsr ncnons3oBanwms nepeBbeB. [lepedop BapuaHTOB ¢ TOMOIIIHIO
JepeBa.

[londaTrie maTeMaTHYECKOM MOJENAM. 3aJaud, pEeUIaeMbleé C IMOMOUIBIO
MaTEMaTUYECKOro (KOMIBIOTEPHOI0) MoaenupoBaHus. OTIinuue MaTeMaTUYECKON



MOJIETM OT HATYpHOHW MOJIETM U OT CJIOBECHOrO (JIUTEPATYPHOTO) OIMHUCAHUS
oOBeKTa.

OTtanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: MOCTAHOBKA 3aJayud, MOCTPOCHUE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEIACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AaHAIU3 €r0 Pe3yJIbTATOB, YTOYHEHHUE MOJIETIH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Pa3pa0oTka ajiropuTMoOB M IPOrpamMm

Pazbuenue 3amaun Ha noazagaud. CocTaBleHHE aITOPUTMOB M IIPOTPAMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTATENIbHBIX AJITOPUTMOB IS
yIOpaBJICHUS UCTIONHUTENIeM PoOOT wiu ApyrMMH HCIIOTHUTENSAMH, TaKUMH Kak
Yepenarika, YepTEKHUK U IPYTUMH.

Tabnuunbie BeUUuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX TUIIOBbIE AJITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackainb, Java, C#, lIIkoapHBIN ANMTOPUTMAYECKHN SI3BIK): 3aM0JTHEHNE YHUCIIOBOTO
MaccuBa CIydalHbIMU YKCJIAaMH, B COOTBETCTBUU ¢ (HOpPMYJIONW WM MyTEM BBOJA
Yyucell, HaXOXJICHHE CYMMBI 3JICMEHTOB MAaCCHBA, JIMHEHHBIA TMOUCK 3aJaHHOTO
3HAYEHUSI B MACCUBE, TOJICUET 3JIEMEHTOB MACCUBA, YIOBJIETBOPSIOIINX 33 JAHHOMY
YCIIOBUIO, HAaXOXXJICHHWE€ MHUHHUMAJIBHOTO (MaKCHUMAaJIbHOTO) D3JIEMEHTa MacCHBa.
CopTtupoBka MaccuBa.

O6paboTka MOTOKA JAHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIHErO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO ¥ MAaKCHMAJbHOTO 3HAYECHHS DJIEMEHTOB
MOCJIEA0BATEIbHOCTH, YIOBJIETBOPSAIOLINX 3aJAHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. O6patHas cBa3b. [logyueHne curHanioB oT HU(POBBIX
JATYUKOB (KacaHWs, pAacCTOSHUSA, CBeTa, 3Byka U Jpyroro). IIpumepsi
WCITOJIb30BAHUS PUHITNIIA OOPATHOM CBSI3U B CUCTEMAaX YIIPABJICHHS TEXHUUYECKUMU
YCTPONCTBAMH C MOMOIIBIO JATYUKOB, B TOM YHUCJI€ B POOOTOTEXHHUKE.

[IpuMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YINPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
yIpaBJjeHUE OTOIJIEHUEM J0Ma, aBTOHOMHAsI CUCTEMa yIpaBJICHUs TPAHCTIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIE TEXHOJIOT U

DJIeKTPOHHbIE TAOJIUIBI

[Tonsatue 00 3EKTPOHHBIX TaOUIaX. TUIBI JaHHBIX B SfYEHKaX JIEKTPOHHOM
Tabnuiel. PenaktupoBanue u popmatupoBanue tTabnui. Berpoennsie GyHKIUM 115
MOWCKa MAaKCUMyMa, MHHUMyMa, CYMMBI H CpeJHEro apudMeTHYECKOro.
CopTupoBKka [aHHBIX B BbIICJICHHOM nauana3zoHe. Iloctpoenue auarpamm



(rucrorpamMma, KpyroBas JAuarpaMma, To4de4yHas jauarpamma). Bpeibop Ttuna
JUarpaMMBbl.

[IpeoOpazoBanue hopmyn nmpu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
CMEIlIaHHas ajipecarysl.

VY COBHBIE BBIUMCIIEHUS B 3JEKTPOHHBIX Tabaunax. CyMMUpOBaHHUE U OJICUYET
3HAQYCHUM, OTBEYAIOIIMX 3aJaHHOMY YyciioBuio. OOpaboTka OoibIIuX HAOOPOB
JAHHBIX. YHCIEHHOE MOJETUPOBAHNE B 3JIEKTPOHHBIX TaOIUIAX.

NudopmanuoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Poiib MHPOPMAIIMOHHBIX TEXHOJOTUM B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOKEHUH,
TECTUPOBLIUK, APXUTEKTOP MPOrPaMMHOT0 00eCTIeUeHus, CIIEHUAINCT IO aHAINU3Y
JaHHBIX, CHCTEMHBIA aAMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HaA YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHUE OOYJaIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MIPEAMETHBIX PE3yJIbTaTOB OCBOCHUS COJIEp)KaHUs YIEOHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANpPaBICHHOCTh Ha pelleHue 3ajad
BOCITUTAHUS, Pa3BUTHS W COLMATU3ANNKA OOYYAIOIINXCS CPEICTBAMH y4eOHOTO
peaMeTa.

B pesynbrate uszydeHuss wHOOPMATUKH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOydaromierocs OyayT copMHpOBaHBI CIASAYIONINE JTUIYHOCTHBIC
pPE3yNIbTATHl B YaCTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS

IIEHHOCTHOE OTHOIIICHNUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H
HAayYHOMY HACJICJHIO, TTOHUMAaHKHE 3HAauYCeHHS MH()OPMATUKH KaK HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBa, BIJIAJICHUE JOCTOBEpHOW HMHQOpMarmeid o mepenoBhIX
MHPOBBIX W OTEYCCTBEHHBIX JOCTI)KCHHSIX B 00JacTh HWHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX O
1idpoBoit TpaHCcHOpMAITUH COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OpUEHTAIUS Ha MOPAIbHBIC IIEHHOCTH M HOPMBI B CHUTYAIIUSAX HPAaBCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATH CBOE MOBEACHUE U MOCTYMKHU, a TAKXKE MTOBEICHUE
Y TIOCTYIIKH APYTHX JIFOJIEH C TMMO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEJACTBUN TIOCTYNKOB, AKTHBHOE HEMPUATHE aACOIHATHHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:kIaHCKOro0 BOCIIUTAHMS:

MPEACTABIICHUE O COIMAIBHBIX HOpPMax HM TIPaBWIaX MEKINIHOCTHBIX
OTHOIIICEHUH B KOJJIEKTHUBE, B TOM YMCJIE B COIIMAIIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
IIpaBHJI OE30IIACHOCTH, B TOM YHCJIC HABBIKOB OC30ITaCHOTO ITOBECHUS B MHTCPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM JCATEIBHOCTH IPH BHITIOJTHCHUH
y4eOHBIX, MMO3HABATEIBHBIX 3a7a4, CO3JaHUU YYEOHBIX MPOCKTOB, CTPEMIICHHE K
B3aMMOTIOHMMAHHIO M B3aMMOIIOMOIIM B IIPOIIECCE ATOW y4eOHOUW ICATEITHHOCTH,
TOTOBHOCTH OIIEHUBATH CBOE TIOBEICHHUE M TIOCTYIIKH CBOMX TOBAPUIIEH C TTO3UIIUN
HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHUI MOCTYIIKOB;

4) HeHHOCTel HAYYHOT 0 MIO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX NpeACTaBiIeHu 00 mHbOpMaINH,
HH(pOPMAITMOHHBIX nporieccax u WH(pOPMAITMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKHM U OOIIECTBEHHOM



MPAKTUKU U COCTABIIIONIUX 0a30BYI0 OCHOBY IS IOHUMAHUS CYITHOCTH HAYyYHOM
KApTUHBI MUPA;

MHTEpEeC K OOYYEHHIO M TO3HAHMIO, JTHO003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YpOBHsI 00y4Y€HUS B JlaJbHEHIIIEM;

OBJIaJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
yCTaHOBKA Ha OCMBICIICHHE OIbITA, HAONIOJCHMI, TOCTYIKOB U CTPEMJICHHE
COBEPUIEHCTBOBATh MYTH JOCTHUKEHUS WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO
0J1aronoyyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOATENBbHON palbOThl C y4eOHBIMH TEKCTAMHU, CIPABOYHOM JHMTEpPATypOH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DPOPMALMOHHBIX TEXHOJOTUH, a TaKKE YMEHUS
CaMOCTOSITENIEHO ONPENENATh LIEU CBOET0 00Y4YeHUsI, CTaBUTh U (HOPMYJIUPOBAThH
JUisl ceOsl HOBBIE 33/7auu B yu€0e W I03HABATEIbHOW NEATEIbHOCTH, Pa3BHUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIBLHON AEATEIBbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHME HEHHOCTH )KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37]0POBBIO,
yCTaHOBKAa Ha 370pOBBIK 00pa3 ’KHW3HM, B TOM YHCIE M 3a CUYET OCBOCHUS U
coOuroieHrs TpeboBaHui 0e30MacHON 3KCIUTyaTaluu CpeACTB HUHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpeC K MpPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpydaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C nH()OpPMATUKOH,
IPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAHHBIA BBIOOP W  MOCTPOECHHWE HWHIUBUIYAIBHOW  TPaeKTOPHUH
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTPEOHOCTEHH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
peuieHusi, B TOM 4YHCIE C Y4YETOM BO3MOXKHOCTEH WH(DOPMAMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanuu o0yuyarouerocss K U3MEHSIIOIMMCH YCJIOBUSIM COLUATIbHOM
U IPUPOJHOM Cpeabl:

OCBOCHHME OOYYarOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COILIMAJIbHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH NEATEIbHOCTH BO3PACTa, HOPM M MPaBHII
OOIIECTBEHHOTO NOBeIeH!Us, (OPM COLMATLHOM KU3HU B TPyIIax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM ITPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATDBI



MeTtanpenmeTHbie pe3yabTaThl OCBOCHHSI TMPOTpamMMbl MO HHGPOpPMaTHKE
OTPaXalOT  OBJAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHbIMH  JEHCTBUAMH  —
ITI0O3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeficTBU:

YMEHUE ONpEeNeNsaTh TMOHATUS, CO3JaBaTh OO0OOIICHUS, YCTaHABIMBAThH
aHaJIOT MU, KIIACCU(PUIIUPOBATH, CAMOCTOSITEIIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(uKanuu, yCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYKJICHUS, JIeJIaTh YMO3AKIIOUCHUS (MHAYKTUBHbIC, JCTYKTUBHbBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

YMEHHUE CO03/1aBaTh, NMPUMEHSITh U NPEOOPa30OBBIBATH 3HAKU M CHUMBOJIBL,
MOJICNIA Y CXEMBI JUIsl pelIeHUs] y4eOHbIX U MTO3HABATENIbHBIX 33/1a4;

CaMOCTOATENLHO BBIOMpATh COCOO pelieHus y4eOHOW 3a1ayu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

dbopMyIMpOBaTh BOMPOCH, (UKCUPYIOIIME Pa3pblB MEXKIY pealbHbIM H
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABIMBATh
MCKOMOE U JIAaHHOE;

OIICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOITYUCHHYIO
B XOJI€ UCCJIEIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TaKKE BBIJIBUTATh
MPEANO0JIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c undopmanueii:

BBISIBIIATH JeUIUT WHOOPMAIUHU, NaHHBIX, HEOOXOAMMBIX IJisi PEIICHUS
MOCTABJICHHOM 3aJa4H;

MPUMEHSTh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3aIllpOChl MPU TOUCKE U
orbope mH(OpPMaMK WIM JTaHHBIX W3 HCTOYHUKOB C YUETOM MPEII0KEHHOM
y4eOHOM 3a71a4M U 3aJaHHBIX KPUTEPHEB,;

BBIOWpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MIPEACTABIICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpencTaBiIcHUs
nHQOpPMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JauarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALIMSIMH;

OIICHWBATh HANEKHOCTh WH(POPMAIMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
y4uTesneM Uin chopMyITHUPOBAHHBIM CAMOCTOSTENBHO;

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



KoMMyHHKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Oo0enue:

COTIOCTAaBIISATh CBOU CYXKIICHHSI C CYXICHUSIMHU IPYTUX YIACTHUKOB TUAJIOTa,
OOHapy>KUBaTh pPa3IMuUE U CXOJCTBO MO3UIIUI;

nyOJUYHO MPEACTABIIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUsI, POEKTA);

CaMOCTOSATENILHO BBIOMPATh (OpMaT BBICTYIUIGHHS C Y4ETOM  3amad
MPE3EHTAllMd U OCOOCHHOCTEM ayAUTOPUU U B COOTBETCTBUHM C HHUM COCTaBJISTh
YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHAsI 1eITEJILHOCTD (COTPYIHHUYECTBO):

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboOThl TpHU penIeHUH KOHKPETHOW MpOOJEeMBbI, B TOM YHCJIC TPHU CO3IaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzauuu HUHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PaCIpeleaTh POJIH, JOTOBAPUBATHCS, 00CYKIATh
MPOIIECC B PE3YJIbTAT COBMECTHOM pabOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboOThl ¢ mHMOpMmarumedn win UHPOPMAIMOHHBIM
MPOJYKTOM, JOCTUTAsi KAa4eCTBEHHOTO pe3yJibTaTa MO CBOEMY HAMpaBICHUIO U
KOOPJIMHUPYSI CBOM JICHCTBHSI C IPYTUMHU WICHAMH KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIa/a B 0ONTHI WH(OPMAITMOHHBIN MTPOIYKT IO
KPUTEPHUSIM, CAMOCTOSITEIbHO CPOPMYIIUPOBAHHBIM yYaCTHUKAMU B3aUMOICHCTBUS;

CpaBHUBATh pe3yibTaThl C HMCXOJHOW 3a7adyeil W BKIAJ KaXKIOTO WICHA
KOMaHJIbI B JIOCTIDKCHHE PE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA TIEPE/T TPYIIION.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBIABJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsiX MpoOJieMbl, TpeOyroiue
pelieHus;

OPUEHTHUPOBATHCS B PA3NIMYHBIX TMOAXOJaX K TPUHATHIO PEIICHHM
(MHIMBUAYATBHOE PUHATUE PEIICHUH, MPUHATHAE PEIICHUIA B TPYIITIE);

CaMOCTOATENILHO COCTaBJIATh AJTOPUTM pEUIeHUs 3a7aud (WM ero 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOM 3a/laun ¢ Y4ETOM MMEIOIIHUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh INpeaJiaraéMble BapUAHTHI
peLIeHN;

COCTaBIISATh IUIAH JAEUCTBUN (IJIaH peaau3allid HaMEUYEHHOrO ajropuTMa
pelieHus ), KOppEeKTUPOBATH PEIJIOKEHHBIN alITOPUTM € YUETOM MOIYYEHHS] HOBBIX
3HaHUN 00 U3ydaeMoM OOBEKTE;



Jenath BBIOOP B YCIOBUSX MPOTHBOpEUYMBOW HHPopManuu U Opathb
OTBETCTBEHHOCTb 32 PEILIECHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIA/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBALIMM U PEPIIEKCUH;

JaBaTh OLEHKY CUTYallMM M IIPEJIaraTh IUIaH €€ U3MEHEHUS;

YUYHUTBIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
Opy pelieHud y4eOHOM 3ajJauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOATENBCTBAM;

OOBSCHATH  NPUYMHBI  JIOCTWIKEHUS  (HEAOCTM)KEHHs)  PE3yJIbTAaTOB
UH(POPMAILIMOHHOM JESATENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MMO3UTUBHOE B IMIPOU3OIIEIIICH CUTYallUN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM.

IMOUMOHAIBbHBIM HHTEJJICKT:

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMAaTh MOTHUBBI M1 HAMEPEHHUS
JPYroro.

Ilpunsitue cedst M APyrux:

OCO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAX€E B YCIOBHSX
OTKPBITOTO JA0CTYyMa K JII0ObIM 00bEMaM UH(POPMALIUH.

INPEAMETHBIE PE3YJIBTATBI

K koHumy oOyuenuss B 7 kijacce y oOydaromierocss OyayT c(opMupOBaHbI
CJIEYIOIIE YMEHHUS:

HOSICHSTh Ha MPUMEPAX CMBICI MOHATHH «HMHPOpMAIU», «MHOOPMALIMOHHBIN
nporecc», «obpaboTka uHGOPMAIUNU», «XpaHEHHE HHQPOpPMAIUNY», «Iepeaadya
uH(pOpMaUN»;

KOAMPOBaTh H JEKOAMPOBATH COOOIICHUS TO 3aJaHHBIM I[paBUIIAM,
JEMOHCTPUPOBATh MOHUMaHNE OCHOBHBIX MPHUHIIUIIOB KOJWPOBAHMS WH(OpPMALIUU
pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpadUuecKoi, ayano);

CpaBHMBATh JJIMHBI COOOIICHHWI, 3amMCaHHBIX B Pa3IUYHBIX andaBUTaXx,
OTIEpUPOBATh €IWHUIIAMH HM3MEPEHUs WHQPOPMAIMOHHOTO O00BEMAa U CKOPOCTH
nepenavyu JaHHbIX;

OLICHMBAaTh W CPaBHMUBATh pa3Mephbl TEKCTOBBIX, IPapUUECKUX, 3BYKOBBIX
¢aitnoB u Buaeoaitios;

NPUBOAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Tepenayu
uH(pOpMaIK, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIIETISITh OCHOBHBIE ATamnbl B UCTOPHUH U MOHUMATh TEHJICHIUU Pa3BUTHUSA
KOMIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeueHUs;



MOJTy4aTh U UCHOJB30BaTh HH(POPMALIHIO O XapaKTEPUCTHKAX MEPCOHATBLHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JI€EMEHTax (MpOLECCOp, ONEpaTUBHAS MaMSTh,
JOJICOBPEMEHHAs aMsATh, yCTPOICTBA BBOJA-BbIBO/A);

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

OPUEHTUPOBATbCS B HUEPAPXUUYECKON CTPYKType (aillioBOM  CHCTEMBI
(3amuchIBaTh ToONHOEe WMA (haiinma (kaTtaysora), myTh K ¢aimy (karajory) IO
UMEIOLIEMYCSl ONMCAHMIO (PalIoBOM CTPYKTYpbl HEKOTOPOTO MH(POPMAIMOHHOTO
HOCHUTEJIS);

pabotath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniarb, NepeuMEHOBbIBaTh, YJIAJIATh U apXMBHUPOBATh (ailibl U KaTajorw,
UCITI0JI30BAaTh aHTUBHUPYCHYIO IIPOTPAMMY;

IIPENCTABIATh PE3YJIBTATHI CBOEU ACSATEIBHOCTH B BUJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX TPE3CHTALIUN;

uckatb nHpopmanuio B MIHTEepHETE (B TOM UHKCIE, MO KIFOYEBBIM CIOBaM, IO
U300pAKEHHIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHON MH(OpMaluu, 0CO3HABAs
OMacHOCTb JUIsI JIMYHOCTH U OOLIeCTBa pacCHpOCTPAHEHHUS BPEIOHOCHOM
uH(pOpMaIlK, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpECOB BEO-PECYPCOB;

UCITI0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIUI;

cobmoaate TpeOoBaHUs 0e30MacHON HKCIUTyaTallMd TEXHUYECKHX CPEICTB
UHPOPMAILMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(DOPMAIMOHHOW OSTUKM W TIpaBa TpH padoTe C
NPUWIOKEHUSIMU Ha JOOBIX ycTpoicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHble
CTpaTeTuu NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTUBHOTO BIUSHUS  CPEJICTB
UH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha 3/I0POBbE MOJIH30BATEIS.

K konuy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chopMupoBaHb
CJIEIYIOLUE YMEHMUS:

MOSICHATH Ha PUMEPAX PA3TUUHS MEK]TY TO3UIIUOHHBIMU U HETIO3ULIMOHHBIMH
CUCTEMaMU CUUCIICHUS;

3anmuchiBaTh W cpaBHUBaTh Lenble yucna oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CUCTEMaxX CYHUCIeHUs (C OcCHOBaHUAMHU 2, 8, 16), BBINOIHATH
apu(pMeTHIECKHE OTIEPAINH HAJl HUMU;

PacKpbIBaTh CMBICI TOHSTHUH «BBICKA3bIBAHHUEY», <JIOTMYECKAs OMeparus»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIUU W OTPUIAHUS, ONPEIEISATh UCTUHHOCTH JOTUYECKUX BBIPAXKECHUH,



€CJIM U3BECTHBI 3HAYEHUS] UCTUHHOCTU BXOJASIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOHIIBI UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKCHUN;

PACKpbIBaTh CMBICI MOHATUM «UCIOIHUTEIbY», «AJITOPUTMY, «IIPOrpamMMmay,
MOHUMAs PA3HUILY MEXK]Iy YIOTPEOIIEHUEM 3TUX TEPMUHOB B OOBIJICHHOW peyu U B
nHpopmMaTHke;

OIMMKCHIBATH AJITOPUTM PEIICHUS 3aa91 PA3THIHBIMU CTIOCOOaMU, B TOM YHUCIIE
B BHUJIC OJI0K-CXCMBI,

COCTaBJIISATh, BBINIOJIHATh BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI
C HCIOJIb30BAHMEM BETBIICHHUI U LIUKJIOB JIJISl YIIPABJICHUS UCITOTHUTEISIMU, TAKUMU
kak Po6oT, Uepenarnika, UepT&xHUK;

WCIIOJIB30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3JIUYHBIX TUIMOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COJACPKAIINE UX BBIPAKECHUS, UCIOIb30BaTh
omnepaTop MPUCBAUBAHUS;

UCIIOJIB30BATh IIPU pa3pabOTKe MPOrpaMm JIOTHUECKUE 3HAYEHUS, OTepaluy U
BBIPAKEHUS C HUMU;

AHAJIM3UPOBATH MPEIJIOKECHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEICIISITh, KAKUE
pe3yJIbTaThl BO3MOHBI MPU 33JJAHHOM MHOKECTBE UCXOJIHBIX 3HAUCHHUI;

COo3/laBaTh W  OTJAXUBaThb MPOrpaMMbl HAa OJHOM U3  SI3BIKOB
nporpammupoBanust  (Python, C++, TIlackams, Java, C#, IllkonbHbIii
AnropuTMUYEeCKUid SI3BIK), peamu3yIollUe HECIO0XKHbIE aJIrOPUTMbI 00pabOTKU
YHCJIOBBIX JAHHBIX C HCIOJIb30BAHUEM IIMKJIOB W BETBICHUH, B TOM YHCIIE
peAU3YIOIIKUE MMPOBEPKY AEIMMOCTH OJHOTO LIEJOT0 YKCIA Ha JPYyroe, NPpOBEPKY
HATYpaJbHOTO YKCIIa HAa IPOCTOTY, BbICNICHUS U(p U3 HATYPAILHOTO YHUCIIA.

K xoniy oOydyenus B 9 kiacce y oOyuaromierocss OyayT copMHUpOBaHbI
CJIEIYIOLUE YMEHMUS:

pa30uBaTh 3a/ayu Ha TMOA33Ja4M, COCTABJISITh, BBITIOJHITH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOXKHBIC aJITOPUTMBI C MCIOJIL30BAHUEM BETBIICHHH, IUKJIOB U
BCIIOMOTATENIbHBIX AJTOPUTMOB ISl YIPABJICHUS HCHOJHUTEISIMUA, TaKUMH Kak
Po6oT, Uepenarnika, UepTExHUK;

COCTaBIISAITh M OTJIAKUBATh MPOTPAMMBbI, PEATU3YIOIINE TUIIOBHIE aJTOPUTMBbI
00pabOTKM YHUCJIOBBIX TOCIEAOBATEIILHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHUBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJIMYECTBA SJIEMEHTOB C
3aJJaHHBIMUA CBOMCTBAMH) Ha OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, llIkonpHBIN ANMTOpUTMUYECKHN S3BIK);

PacCKpbIBaTh CMBICII TOHSATUM «MOJENbY, «MOJIECIUPOBAHKE)», ONPEACIAThH
BUJIBI MOJIEJICH, OIEHWBATHh AJEKBATHOCTb MOJCIH MOICIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHMS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbS MJIs MOJICIUPOBAHUS CHUCTEM CETEBOU U
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTualluii myTh B rpade;



BBIOMPATH CIIOCOO MPEACTABICHUS TAHHBIX B COOTBETCTBUM C MOCTABJICHHON
3ajavyeil  (Tabmmibl, CXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3YaIU3al[M1 YUCIOBBIX JaHHBIX, B TOM YHUCIIE C BBIICJICHUEM JHana30Ha Ta0IuIbl
Y YIIOPSAA0YMBAHUEM (COPTHPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TAOIUIIAX (POPMYIIBI IJIs1 PAcCUETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTnuyeckux (yHKUUNA (CyMMHUPOBAHHE U
10JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHUECKOE,
MOUCK MaKCHMaJIbHOIO U MUHUMAJILHOTO 3HaYEHMSI ), a0COJIFOTHOM, OTHOCUTEIBHOM,
CMEILIaHHOU aJIpeCalny;

UCITIOJIB30BaTh AJIEKTPOHHBIE TAOIMIBI Uil YMCIEHHOTO MOJEIMPOBAHMS B
IPOCTHIX 33Ja4ax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE ~CEpPBHUCHI, OOJIAYHbIE XpAHWIMINA JAHHBIX, OHJIAWH-
nporpamMmbl  (TEKCTOBBIE M TpaUUecKue pPEeNaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOH ¥ MOBCEIHEBHOU JIEATEIbHOCTH;

OPUBOJUTH TPUMEPBl HCIOJIb30BAHUS TE€OMH(MOPMAILMOHHBIX CEPBHCOB,
CEpBHUCOB TOCYJapCTBEHHBIX YCIYyTr, 0Opa3oBaTeibHbIX cepBUCOB HWHTepHeTa B
y4eOHOH ¥ MOBCEIHEBHOU JEATEIbHOCTH;

UCITI0JI30BAaTh Pa3JIMYHBIE CPEJICTBA 3aLUTHI OT BPEAOHOCHOTO MTPOTrPaMMHOTO
o0ecrniedeHus, 3alUIIaTh IEPCOHATBHYI0 HHPOPMAIUIO OT HECAHKIITMOHUPOBAHHOTO
JIOCTyTa ¥ €ro MocjieCTBUM (pa3riallieHus, IOAMEHbl, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TE€XHOJIOTMYECKMX W  COLHMAIBHO-TICUXOJOTMYECKUX  ACIEKTOB
UCIIONIb30BaHusl ceTh MHTepHeT (ceTeBas aHOHMMHOCTb, LU(GPOBOW CIE,
ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEAOHOCHOIO KOAA);

pacro3HaBaTh MOMBITKU U IPEIYNPEkKAATh BOBICUCHUE CE0sl U OKPYKAIOLIUX
B JCCTPYKTHBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM YHCIIE
K1OepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (ncpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 Kommbrorep — yHHBEpCaabHOE YCTPOMCTBO 2 bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
1.2 IT 4
POTPAMMBL I AAHHBIC https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Kowripiotepiibie ceti 2 https://m.edsoo.ru/7f41646e
Wroro mo paszneny 8
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus u unpopManmoHHbie 2 bubnnorexa [JOK
' TIPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT
PCACTABIICHHE HH(pOPMALH o https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHHN
bu6mmorexa [IOK
3.1 T 6 1
CHCTOBRIC AOKYMEHTH https://m.edsoo.ru/7f41646e
3.2 KomnbsrotepHas rpadpuka 4 bubmmorexa LIOK

https://m.edsoo.ru/7f41646e
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bubmuorexa [JOK

3.3 MynbTUMeTUITHBIC TTPE3CHTALINN 3 https://m.edsoo.ru/7fA1646e
Hroro mo pazaeny 13
PezepBHOE Bpemst 2 ‘

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34



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

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
bubnunoreka LIOK
11 CHCTEMBI CHHCIICHIS 0 1 https://m.edso00.ru/7f418516
. bubnuorexa [IOK
1.2 DJIEeMEHThl MaTeMaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/7fA18516
Utoro no pazneny 12
Pa3nen 2. AnropuT™Mbl M IPOrpaMMHUpPOBaHHE
91 HcnionHuTenu u anropuTMsl. 10 1 bubmmoreka [JOK
' ANTOPUTMHUYECKHE KOHCTPYKIINH https://m.eds00.ru/7f418516
bubmmoteka IIOK
22 #13bIK IPOTPAMMHPOBAILA o https://m.edso00.ru/7f418516
bubmmoreka IIOK
23 AHAIH3 QITOPHTMOB 2 https://m.edso0o.ru/7f418516
Uroro no pazaeny 21
PeszepBHOe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pasznea 1. ludpoBasi rpamoTHOCTH
11 I'moGanbHas cetb UHTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€30I1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
Pa6ota B nndopmanmonHomM bubnnoreka [JOK
1.2 3
IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7do0
Utoro no pazneny 6
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
bubmuorexa [JOK
2.1 M 18 1
OACITHPOBAHIE KAK METOIL HOSHAHMA https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 18
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHue
bu6nmoreka [JOK
A P 2 1
3 a3paboTia A/IrOpHTMOB H IPOrpamM 0 https://m.edsoo.ru/7f41a7do0
bu6nmoreka [JOK
2 2
3 Ympasetine https://m.edsoo.ru/7f41a7do
Hroro no paszneny 22
Paznen 4. UndopmMaumoHHbIe TEXHOJIOTUH
4.1 DNIeKTPOHHBIE TaOTUIIBI 14 1 bubnnorexa [IOK

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



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

4.9 WndpopmanmoHHbIE TEXHOJIOTUHU B 1 bubmumoreka [IOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 15
Hrorosoe noBropenue 7
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1 [To Treme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha TpUMEpax CMBICH MOHATUH  «HHMOpPMAIHY,
11 «uHPOPMAIIMOHHBIA  TIpolecc»,  «obpaboTrka  mHpOpMaIUmy,

«XpaHeHHne HHPOPMALIUN», «Iepeaada nHHOPMAIHI

IIpuBoauTe INpUMEpPBl COBPEMEHHBIX YCTPOWCTB XPAaHEHUS U
1.2 nepeaayn  uMHGOpMalMU, CpPaBHHUBAaTh HUX  KOJIWYECTBEHHbBIE

XapaKTCPHUCTHUKHU

Honyanb n  HCIHOJIB30BATb I/IH(I)OpMaI_[I/IIO 0 XapaKTCpUCTUKAX

13 MEpCOHAJIBHOT'O KOMIIBIOTEpa U €ro OCHOBHBIX 9JIEMCHTax
(Hpoueccop, OlepaTuBHAA MaMATb, JOJTOBPEMCHHAA 1aMATh,

yCTpOHCTBa BBOJa-BhIBO/IA)

14 COOTHOCHTE XAPaKTCPUCTHUKHU KOMIIBIOTEPA C 3aa4aMU, pCIIaCMbIMHA
C €Iro MOMOIbIO

OpueHTHPOBAThCS B MEPAPXUUECKON CTPYKType (ailioBOi cuCTEeMbI
15 (3anuchIBaTh MoTHOE UM (paiina (katanora), myTh K (aiiny (karaiory)
[0 HUMEIOIIEMYCs ONUCAaHUIO (aiIoBOH CTPYKTYphl HEKOTOPOTO

MH(OPMALIOHHOTO HOCUTEJS)

PaGoTate ¢ (aiioBOM CHCTEMON MEPCOHATHHOTO KOMITBIOTEPA C
UCIIOJIb30BaHUEM rpaduyeckoro uHTepdeiica: CO3/1aBaTh
1.6 (komupoBaTh, IepeMeniaTh, I[EPEHMEHOBBIBATh, YAAIATH U
apXUBUPOBaTh (ailyibl M KaTaJlloTH, HCIOJIb30BaTh AHTHUBHUPYCHYIO

porpammy)

17 Uckare unpopmanuio B MHTepHeTe (B TOM 4YHCIE TO KIIOYEBBIM

CJIOBaM, TIO0 U300paKCHHIO), KPUTHUIECKH OTHOCUTHCS K HAMJIEHHON




uH(pOpMallMK, OCO3HABATh OIMACHOCTh IJIS JIMYHOCTH M OOIIEeCTBa
pacrpoCcTpaHeHHs BpPEAOHOCHOW uWH(pOpMAaNMU, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
1.8 [TonnMath CTPYKTYpY aJlpecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN
Cobumoiate TpeboBaHusl 0€30MacHONM JKCIUTyaTallMM TEXHUYECKUX
cpeacTB WMHGOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
1.10 coOJII01aTh CETEBOM JTHKET, 0a30Bble HOPMBI HHGOPMAIIMOHHON
ATHKH U TIpaBa MpH paboTe ¢ MPHIOKEHUSIMUA Ha JIFOOBIX yCTPOMCTBAaX
u B lnTepHeTe, BoIOMpATh O€30MaCHbIE CTPATETUH MOBEJCHHS B CETU
[TpuMeHsTh METOABI MPOQPMIAKTUKI HEraTUBHOTO BIUSHUS CPEIICTB
1.11 MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI Ha 370pOBbE
MOJIb30BaTENs
2 [To Teme «TeopeTnueckre OCHOBBI MHPOPMATUKI
KoaupoBaTe 1 1ekoaupoBaTh COOOLIEHMS MO 3aJlaHHBIM IIPaBHJIaM,
91 JIEMOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPUHIUIIOB KOAHUPOBAHUS
' MH(pOpMaLMU pa3IMdHON IPUPOIbI (TEKCTOBOM, TpaduiecKoi, ayiuo-
)
CpaBHUBaTh JJIMHBI COOOIICHH, 3aMUCaHHBIX B  Pa3TUYHBIX
2.2 andasuTax, ONEpUpPOBaTh EAUHUIIAMH U3MEPEHUS UHPOPMAIIIOHHOTO
00BEMa U CKOPOCTH Tepejauu JaHHBIX
23 OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TpadUUECKUX,
' 3BYKOBBIX (haiiyioB u Bujeodaiinion
3 [To reme «MHpOpMaLIIOHHBIE TEXHOJIOTHI
[IpeacraBnsiTh  pe3yiabTaThl CBOEH  JEATETBHOCTH B  BHJIE
3.1 CTPYKTYpHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALUN
8 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATHUKI




11

1.2

1.3

[losicaaTs Ha npuMepax pasjmyud MCEKAY IMO3HMIUOHHBIMHU H

HETO3UIIMOHHBIMH CUCTEMAaMH CUUCIICHUS
3anuchiBaTh U cpaBHMUBAThH Lenble yucia ot 0 1o 1024 B pa3nuuHbIx
MO3UIIMOHHBIX CHCTeMaxX cuuciieHus (¢ ocHoBaHusMH 2, 8, 16),
BBITIOJHATH apu(hMETUIESCKUE ONIEpalUy Ha/l HUMHU

PackpblBaTh CMBICH TOHSATUN  «BBICKAa3bIBAHUEY», «JIOTHYECKas

onepanus», «JI0rH4€CKOC BEIPAXKCHHUC)

14

3anuceIBaTh JIOTHYECKHUEC BBIpaXCHUA C HCIIOJIB30BaHHUEM
JAU3BIOHKIWHY, KOHBIOHKIIUW W OTpULAHUA, OIPCACIIATL HCTUHHOCTD
JJOIT'MYCCKUX BBIpa)KeHHﬁ, €CJIM HM3BCCTHBI 3HAYCHHUA MHNCTHHHOCTH
BXOOAIIHUX B HECTO NCPEMCHHBIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTHU IJIA

JJOIT'MYCCKUX BLIpa)KeHI/Iﬁ

2.1

2.2

[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY

PaCKpI)IBaTI) CMBICJI MMOHSATHUH «HMCIIOJTHHUTCIIb», «AJIITOpUTM»,
«IIporpammay, IOHUMAAd pasHULY MCKIAY ynOTpe6HeHI/IeM 9THX

TEPMHHOB B OOBIJICHHOH peur U B HH(OpMaTHKe

OnuceiBaTh AJITOPUTM PCIICHHUA 3aJJa4r pa3JIMIHbIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

2.3

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYIO M Ha KOMIIBIOTCPE HCCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUCM BETBJICHUM U LUKIIOB JJId yIIpaBJICHUS

HUCIIOJTHUTCIIAMU

2.4

Hcnonp30BaTh KOHCTAaHTBI U NEPpEMCHHBIC pPA3JIMYHBIX THIIOB
(qI/ICJ'IOBI)IX, JJOTHYCCKHX, CHMBOHBHBIX), a TaKXE COJACpKaIIUC HUX

BBIPpAXKCHUSA, UCIIOJIB30BATh OIICPATOP NPHUCBAMBAHUA

2.5

Hcnons30BaTh npu pa3pa60T1<e nporpamMm JIOTUYCCKUC 3HAUCHUA,

Ooncpanri U BEIPAXKCHUA C HUMU

2.6

AHaJII/ISI/IpOBaTL NpCAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHUCIIC
OonmpeaAciIsiTb, KaKUC PE3yJIbTaTbl BO3MOXHBI IIpU  3aJJaHHOM

MHOKECTBE UCXOHBIX 3HAUCHUM

2.7

CoznmaBaTh M OTJIAXHUBaThb IPOrpaMMbl Ha OIHOM H3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMuueckuil fI3bIK), peaqu3yrOIIME HECIOKHBIE aJTOPUTMBbI
00pabOTKM YHCIOBBIX JAHHBIX C MCIOJb30BaHUEM ILMKJIOB U

BETBJICHU, B TOM YHCIIE PEATU3YIOIIHE MPOBEPKY JETUMOCTH OAHOTO




LEeJOro Yuciaa Ha Jpyroe, MPOBEPKY HATypaJbHOTO 4YHCIa Ha

IPOCTOTY, BBIACTCHUS UMD U3 HATYPATBHOTO YUCIIA

9 KITIACCA

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

[To Teme «l{udpoBasi r(paMOTHOCTHY

11

1.2

1.3

14

2.1

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJa4YHbIC XPaHWIHUIIA JaHHBIX,
OHJIAHH-TIPOTpaMMBbl (TEKCTOBBIE U TpadUUYecKUe PeJaKTOPhl, CPEIbl

pa3paboTKy) B y4eOHOU U TOBCETHEBHOM JCATECILHOCTH

[lpuBoANT,  TPUMEpPHI  HCIOJB30BAaHHUS  TeOMH(POPMAIIMOHHBIX
CEpBUCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, 00pa3oBaTelIbHbIX

cepBucoB MuTepHeTa B yueOHOM M TOBCETHEBHOM IEATEILHOCTH

Hcmons30BaTh pasinYHbBIC CpPCACTBA 3allMTbl OT BPCAOHOCHOI'O

nporpaMmMHOTO O6€CHC‘ICHI/I${, C1:00007000F: N 3) NEPCOHAIIBHYIO

I/IH(i)OpMaIII/IIO oT HECAaHKIIMOHHUPOBAHHOT'O A0CTyIIa n €ro
MOCJIEICTBUI (pasrﬂameHI/m, IMOAMCHBI, YTpPAThI ,[[aHHBIX) C y‘léTOM
OCHOBHBIX TEXHOJIOTHYCCKHUX n COIMAJIBHO-TICUXOJIOTHYCCKHX
ACIICKTOB HCIIOJIB30BaAHUA CCTHU I/IHTepHCT (CeTeBaH AHOHUMHOCTD,
I.IPI(I)pOBOfI CJICH, ayTCHTUYHOCTDH CY6T>CKTOB " peCypCOB, OIMNIACHOCTH

BPEJIOHOCHOTO KOJ1a)

Pacnio3HaBaTh TOMBITKM M NpEAyNpekIaTb BOBIIEUEHHE ce0s U
OKPYKaIOIIMX B JECTPYKTUBHbIE U KPUMHUHAIbHBIE (DOPMBI CETEBOU

AKTUBHOCTH (B TOM 4ucie KUOepOyIIUHT, (DUIIHMHT)
ITo Teme «TeopeTuueckre OCHOBbI HHPOPMATHUKI»

PaCKpBIBaTB CMBICIT  TIOHSITHM «MOACIBb», «KMOACITUPOBAHUCH,

ONpeCACIIAATb BHU/BL MOI{CHGIZ, OLICHUBATh aACKBATHOCTbL MOJICIIN

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBAHUS

2.2

Hcnonp3oBath rpadpl M JepeBbs I MOJCIUPOBAHHUS CUCTEM

CETEBOM U UEPAPXUYECKON CTPYKTYPBI, HAXOAUTH KpaTYaIINii ITyTh B

rpade

ITo TemMe «AJTOPUTMBI U TPOTPAMMHUPOBAHUEY




3.1

3.2

PazouBatn 3a/lavy Ha 11oJ;3aaa4u, COCTABJIATh, BBIIIOJIHATL BPYIHYIO U
Ha KOMIIBIOTEPC HCCIOXHBIC aAJITOPUTMbBI C HCIOJbB30BaAHUCM
BeTBHeHI/Iﬁ, OUKJIOB HW  BCIIOMOraT€jIbHBIX  aJIlTOPUTMOB  JJIA

YIpaBJICHUA UCITIOJIHUTCISIMU

CocTaBiATh M OTJAXUBATH MPOrPAMMBI, PEATHIYIOIIUE THUIIOBbLIE
QITOPUTMBI  OOpPaOOTKM YHCIIOBBIX IOCJIEOBATEILHOCTEH  MIIN
O/JIHOMEPHBIX  YMCJIOBBIX  MAacCHMBOB  (MIOMUCK  MaKCHMYMOB,
MUHUMYMOB, CYMMbl WJIM KOJMYECTBAa 3JEMEHTOB C 3aJaHHBIMU
CBOWCTBaMH) Ha OJIHOM U3 SI3BIKOB Iporpammupoanus (Python, C++,

[Tackaib, Java, C#, llIkonbHBIH AITOpUTMUYECKUN SI3bIK)

ITo Teme «I/IH(bOpMaI_[I/IOHHbIe TCXHOJIOTHHN»

4.1

4.2

4.3

Breibupate cmoco® mpeacTaBieHHUs JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3a/a4yeil (Tabiauibl, CXeMbl, TpaduKH, AUArpaMMBbl) C
UCIOJIb30BAaHUEM  COOTBETCTBYIOUIMX  IMPOTPaMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_U>I JJIsA O6pa6OTKI/I, aHaJn3a Hu
BU3yalIM3allMi YHUCJIOBBIX OAHHBIX, B TOM YHUCJIC C BBIACICHUEM
Juaria3oHa Ta6J'II/II_IBI U YHOpAJOYNBAHUCM (COpTI/IpOBKOI\/'I) €ro

9JICMCHTOB

CoznaBaTh W NPUMEHSTH B 3JEKTPOHHBIX Tabmuuax (Qopmysbl JUis
pacyéToB C HCHOJB30BAHHUEM BCTPOEHHBIX apHU(PMETHUECKUX
byHKIMA (CyMMHpPOBaHHE W TOJCYET 3HAYCHHM, OTBEYAIOIIUX
3aJJaHHOMY  YCIIOBHMIO,  CpeAHee  apu(MeTHyeckoe,  IOUCK
MaKCUMaJbHOTO W MHHHUMAQJIBHOTO 3HAau€HUs), aOCONIOTHOM,

OTHOCHTCHBHOﬁ, CMEIIaHHOM aapecanuun

4.4

Hcmnons30BaTh OJICKTPOHHBIC Ta6J'II/II_IBI JJIsA YHUCJICHHOI'O
MOACIIUPOBAaHUA B IMPOCTBIX 3ajJjadyax H3 pa3HbIX M[MTPEAMCTHBIX

obnacren




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

udposast rpaMOTHOCTH

11

KomnbroTep — yHHBEpCaIbHOE BBIYUCIUTENBHOE YCTPOICTBO, paboTaroniee 1o
nmporpaMMe. THIIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOECHHBIE
KOMIIBIOTEPBI, CYNEpPKOMIbIOTEPbl. MoOunbHble ycTpoiicTBa. TexHuka

0€30I1aCHOCTH U ImpaBujia pa6OTLI Ha KOMIIBIOTCPEC

1.2

13

OcHoBHbIE KOMIIOHEHTBHI KOMIIbIOTEpa M UX Ha3zHaueHue. [Ipomeccop.
OnepaTuBHasE W JOJITOBPEMEHHAs MaMsTh. YCTpPOMCTBAa BBOJIa M BHIBOJA.
CeHcopHBIH BBOJ, AATYUKHA MOOUIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOM

ayTeHTU(UKAIHN

HcTopust pa3BUTHSI KOMIIBIOTEPOB U MIPOrpaMMHOro odecneuenus. [lokonenus
KOMIIBIOTEpOB.  COBpEMEHHBIE  TEHIEHLUU  PAa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbtotepsl. [TapannenbHble BbrunciaeHus. [lepcoHanbHbli KOMIBIOTED.
IIporieccop M ero XapakTepUCTHKU (TAaKTOBas 4YacToTa, pa3psAHOCTD).
OneparuBHas namsaTh. JJonroBpeMeHHas maMaTh. Y CTpOiicTBa BBOJa U BHIBOJIA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS MAMATh KOMIBbIOTEPA, KECTKUN JTUCK
U TBEPAOTENbHBI HAKOIUTENb, MIOCTOSIHHAS MaMsTh cMapT(oHa) U CKOPOCTh

AOCTYIIa JJIA pa3JIMYHbIX BUIOB HOCHUTEIEH

14

1.5

[IporpamMmmHoe obecrieyeHre KommbloTepa. llpukiagHoe mporpammHoe
obecrieuenne.  CucremHoe  mporpammHoe — oOecmedeHne.  CHCTEMBI
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becraTHbie H

yCIIOBHO-0ectiaTHbIe TporpaMMbl. CBOOOIHOE MPOTPAaMMHOE 00ECTICUCHHE
@aiinel 1 manku (karanoru). Tumsl ¢aitno. ColicTBa ¢aitnoB. XapakTepHbie
pasMepsl (HalIoB Pa3IMYHBIX THIOB (CTPAaHUIIA TEKCTa, SJIEKTPOHHAS KHHTA,

¢dotorpadus, 3anuck NECHHU, BUCOKIIUII, TOTHOMETPAKHBIA (PHITHEM)

1.6

[Tpunuunsl noctpoenus ¢ainoBeix cucrem. [lonHoe ums ¢aiina (mamkwu,

karaniora). [1yTs k (aitny (mamnke, Karajaory)

1.7

daitnoBsiii MeHekep. PadoTa ¢ daitiamu 1 mankamu (KaTajaoramu): Co3JaHue,
KOIMMPOBaHUE, NIepeMelIeHIe, IIEPEUMEHOBAaHNE U yaalieHue (aiioB U IMarok

(xaranoros). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CHCTEMBbI

1.8

ApxuBanus JaHHbIX. Mcronb3oBaHue MporpaMM-apXuBaTopoB




1.9

1.10

KomMmmbroTepHbie BUPYCHI U IpyrHe BpeAOHOCHbBIE TporpamMmbl. [Iporpammsl asis

3aIlUTHI OT BUPYCOB

O0benuHeHne KoMIbIoTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-cailT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [lonck
nH(OpPMALIMY 1O KIIOYEBBIM CJIOBaM H TI0 H300pakeHuro. Jl0CTOBEPHOCTH

nH(popManuu, morydeHHoun u3 Matepaera

1.11

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHUKAIUI

1.12

2.1

2.2

2.3

CereBoil aTHKET, 6a30BbIC HOPMbI HH()OPMALIMOHHON STUKHU U TIpaBa Mpu padboTe

B cetu MutepHer. CtpaTeruu 6e3omacHoro nosejaeHus B Miurepuere
Teopernueckue OCHOBBI HH(OPMATHKH

Wudopmanmss — OAHO ©3 OCHOBHBIX TIIOHSITUH COBPEMEHHOW HAyKH.
Nudopmanus kak CBeICHUS, TPEIHA3HAYCHHBIC JI1 BOCTIPUATHS YSIIOBEKOM, U
uHpopmanusg  Kak  JaHHbIE, KOTOpble MOTYT ObITh  00paboTaHbI

ABTOMATU3UPOBAHHON CUCTEMOM

I[I/ICerTHOCTI) JaHHBIX. Bo03MOXHOCTE OmHcCaHUs HCTIPCPBIBHBIX 00BEKTOB U
mponeccoB € MOMOIIBIO TUCKPCTHBIX JAHHBIX. I/IH(I)OpMaI_II/IOHHLIe MponecCChl —

MPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, TPeoOpa30BaHUEM U Tlepeaadeii TaHHbIX

CumBon. Andasur. MomHocTts andasura. PasnooOpasue s13bIKOB U aji(haBUTOB.
EcrectBeHHble U (hopMasibHbIe A3bIKH. AJ(aBUT TEKCTOB HAa PYCCKOM S3BIKE.
JIBonuHbIit andasut. KonndyecTBo BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOMHAIINIA)
¢uKkcupoBaHHOM JUIMHBI B JABoMuyHOM angasure. IIpeobpa3zoBanue mrob60ro
andasuTa K 1BOMYHOMY. KOMuecTBO pa3iIMyHbIX CIOB (DUKCHPOBAHHOH JITMHBI

B ajipaBUTE OMPEIENEHHON MOIITHOCTH

2.4

2.5

2.6

KoaupoBanue cvMBONOB OJHOTO ajngaBuTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KOJ0Bas TAOIUIIA, TEKOUPOBAHNE

JBonunblii kon. IIpeacTaBiieHHEe OaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ajihaBUTE

Nudopmannonuslii 005EM TaHHBIX. BUT — MUHHMalIbHAST €MHUIIA KOJTUYECTBA

uHpOpMalMy — IBOWYHBIN pa3psan. baiit, kuiobaiiT, Merabait, ruradait

2.7

CKOpOCTB nepcaaun JaHHBIX. E[[I/IHI/II_II:I CKOpOCTH 1MCpCaavyu JaHHBIX.

Hckaxxenue uHpopmalu npu nepeaaye

2.8

KomupoBanue tekctoB. PaBHOMepHBIi kKoA. HepaBHoMepHbIi koa. KoaupoBka

ASCII. Bocbmubutasie konupoBku. [lomstue o kommpoBkax UNICODE.




HCKOI[I/I]I)OBaHI/Ie COO6H.I€HPII>1 C HUCIIOJIB30BaHUEM PaBHOMCPHOI'O n

HEpaBHOMEPHOTO Koja. H(popManimoHHbIi 00bEM TeKkcTa

OOmiee mpencraBieHUE O MUPPOBOM IMPEACTABICHUH ayIHOBU3YAIBHBIX U

2.9 IPYTHX HENpepbIBHBIX AaHHbIX. Koxmposanume nsera. LlBeroBble Momenw.
Monens RGB. I'nyOuna xoauposanus. [lanurpa
PactpoBoe u BekTOpHOE mpencTtaBieHue u3zoOpakeHuid. Ilukcens. Onenka
2.10 nHpopManuoHHOTO 00BEMA TpadUUYeCKUX JaHHBIX JUISI  PacTPOBOTO
M300paxeHUs
KonmupoBanue 3Byka. PaspsgHocTs M 4yacTtoTa aMckpetusanuu. KoamdecTBo
2.11 KaHanoB 3amucu. OILlEHKa KOJUYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C
MPEJCTaBICHUEM M XpaHECHHEM 3BYKOBBIX (hailioB
3 WudopmanrnoHHbIe TEXHOIOTHH
31 TexkcToBble JAOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, ads3ail,
' CTpOKa, CJI0BO, CUMBOJI)
3. TexkcToBBI mpoLecCOp — MHCTPYMEHT CO3JaHUs, pEJaKTUPOBaHUS U
' ¢dopmatupoBanus TekctoB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBoioB. lpudr. Tunsl mpudron
33 (pyOnensle, ¢ 3acedykamu, MOHOIIMpUHHBIE). [lomykupHOEe M KypcUBHOE
' HauepTranue. CBoiicTBa a03aleB: TrpaHuUIbl, a03alHBIA OTCTYIN, HWHTEPBaJ,
BbIpaBHUBaHKE. CTUIEBOE OpMATHPOBAHUE
34 CrpykTypupoBanue uH(MOpMAIMK C TOMOIIBIO CIHUCKOB H  TaOJHIL
' MHoroypoBHeBble ciucky. JloGaBneHue TabauIl B TEKCTOBbIE JOKYMEHTBI
35 BcraBka n300pakeHuil B TEKCTOBbIE JOKYMEHTHL. OOTekaHHe HM300pa)keHui
' TEeKCTOM. BKiItoueHne B TEKCTOBBINA JJOKYMEHT AuarpaMMm u GopMyi
35 [TapameTpsl cTpaHulsl, Hymepanus crpaHull. JloGaBieHue B JTOKYMEHT
' KOJIOHTUTYJIOB, CCHUTOK
[IpoBepka npaBonucanus. PaccranoBka nepeHoOcoB. ['0J10COBOM BBOJ TEKCTA.
3.7 OnTnueckoe pacrno3HaBaHHE TEKCTa. KomnbrorepHslit NIEPEBOJ.
Wcnonbk3oBanue cepBrcoB cetu HTepHET st 00pabOTKH TEeKCTa
38 3HAaKOMCTBO C rpadUyYeCKUMH pEAaKTOpaMH. PacTpoBble  PUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMHTHBOB
3.9 Omneparmy peaakTHPOBaHUS TpauuecKux OOBEKTOB, B TOM YHCIE LUPPOBBIX

dororpadumii: M3MeHeHHE pazMepa, OOpe3Ka, TMOBOPOT, OTpaxkeHHue, paboTa ¢




3.10

3.11

obnacTsiMu  (BBIAENIEHHE, KOMMPOBAaHHE, 3aJMBKA LIBETOM), KOPPEKLHUS LIBETa,
SIPKOCTH ¥ KOHTPaCTHOCTH

Bekropnas rpaduxa. CozmaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMHU
CpeACTBaMHU TEKCTOBOI'O Ipolieccopa WM JIPYTHX MPOrpaMm (MPHIOKEHHMH).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

[ToaroroBka MynbTUMEANIHBIX Npe3eHTarwii. Cnaiin. JloOaBienue Ha ciaiin

TEeKCTa ¥ n300pakeHuid. PaboTa ¢ HECKOJIBKUMH caiiiaMu

3.12

8 KJIACC

Kox

JloGaBrieHne Ha ciaiig ayTMOBU3YyalbHbIX JaHHBIX. AHUMAIUs. [ UIIepCChUIKN

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

Teopernueckrue 0CHOBBI UHPOPMATUKHI

11

Heno3uumoHHble ¥ MO3UIMOHHBIE CUCTEMBI cunciieHus. AsidaBut. OCHOBaHHUE.
Pazpépnyras popma 3anucu yucna. [lepeBox B A€CATHUHYIO CUCTEMY YHUCEl,

3alMMCAHHBIX B APYTHUX CUCTECMAX CHHUCIICHUA

1.2

Pumckas cucTtemMa CUHCIICHUS

13

JlBonuHas cucrema cumcienus. [lepeBon mensix yucen B npenenax or 0 mo
1024 B n1BOMYHYIO cUCTEMY cuHclieHus. BoceMepuuHas cuctema CUMCIeHHUs.
IlepeBon umcen M3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYI0 U JIECATUYHYIO
cucrembl u oOpatHo. lllecTHaauarepuynas cucrema cuucienus. IlepeBoj
4lycesl U3 IIECTHAALATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO U

ACCATUYHYIO CUCTCMBI U O6paTHO

14

ApI/I(bMeTI/ILIeCKI/IC oricpanuu B JIBOMYHOM CHUCTEME CUHCICHUS

1.5

Jlornueckue  BbICKa3biBaHMA. Jlormueckue 3HAUYEHUS  BBICKA3bIBAaHHI.
DneMeHTapHBIE M COCTABHBIE BBICKA3bIBaHMA. JIOTWYECKHE OIEpalnu: «H»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHUE), «HIN» (AM3BIOHKIHUSA, JOTUYECKOE
CIIOXKEHME), «He» (yoruueckoe oTpunanue). [Ipuopurer ormueckux
onepauuit. OnpeneneHre HCTUHHOCTH COCTAaBHOTO BBICKAa3bIBaHUS IPH
M3BECTHBIX 3HAYCHUSAX WCTHHHOCTH BXOJSIIMX B HETO 3JIEMEHTAPHBIX

BbICKa3bIBAaHUN

1.6

Jlormyeckue BblpakeHus. IIpaBuia 3amucH  JIOTMYECKUX — BBIPAJKECHUM.

[TocTpoenne TabIuI HICTUHHOCTH JIOTHYECKUX BhIPAYKEHHIMA

1.7

Jlormdeckune 3jaeMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMH KOMIIBIOTEPA




AJTOpPUTMBI U IPOTPAMMUPOBAHHE

2.1

2.2

[TonsiTe anroputma. McnoiaHWTeNM aIrOpUTMOB. AJTOPUTM Kak IUTaH
YIIpaBJICHHUA UCIIOJTHUTCIICM
CoiictBa anropurma. CriocoObl 3anKcH alroputMa (CIOBECHBIH, B BHJIE OJI0K-

CXEMBI, IPOrpaMma)

2.3

2.4

2.5

2.6

2.7

2.8

AJIrOpUTMHUYECKUE KOHCTPYKIMU. KOHCTpyKius «ciaenoBanuey. JIMHEHHBII
anroput™M. OrpaHUYE€HHOCTh JIMHEHWHBIX QJIFOPUTMOB: HEBO3MOXHOCTb
MPEeyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BBINOJHAEMBIX JCHCTBHIA

OT UCXOAHBIX AAaHHBIX

KoHcTpykinsi «BeTBICHHE»: TOJNHAS W HeEmoyiHas (GopMbl. BwimomHeHune u
HEBBINIOJHEHHE YCIIOBHSI (MICTUHHOCTh U JIOXKHOCTb BbICKa3biBaHMs). [IpocThie

1 COCTAaBHBIC YCIIOBUA

KOHCTpYKI_[I/IH «IOBTOPCHHUC): HHUKJIbBI C 3aJldHHbIM 4YHCJIOM HOBTOpCHHﬁ, C

YCJIOBUEM BBIINIOJIHCHUAA, C HepeMeHHOI\/JI OUKJIa

Pa3zpaborka mis (opMaTbHOrO WCIOTHHUTEINS AITOPUTMA, NPHUBOJSIIETO K
TpeOyeMoMy pe3ysbTaTy NMPH KOHKPETHBIX MCXOIHBIX JTaHHBIX. Pa3zpaboTka
HCCJIOXHBIX aJITOPUTMOB C HCIIOJB30BAHMEM IHUKIIOB U BETBJICHUU JJIA
yrpaByieHUus: (OPMAIbHBIMUA HCIIOJHHUTEISIMH. BBITIOJHEHHE alIrOpUTMOB

BPYUYHYIO U Ha KoMIlbtoTepe. CUHTaKCUYEeCKUE U Jornueckue omuoku. OTKa3pl
SI3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkosbHbIid
Anroputmudeckuil S3pik). CuctemMa mporpaMMHpPOBAaHHUSA: PEAAKTOP TEKCTa
MIPOrpaMM, TPAHCIISITOP, OTJIATUUK

[lepemennas: Tun, ums, 3HadeHue. Llenble, BelleCTBEHHbIE M CHUMBOJIbHBIE

NICPEMCHHBIC

2.9

2.10

OHCpElTOp IpucCBanvBaHUs. ApI/I(bMeTI/IquKI/IC BBIPAKCHUA W MOPAAOK HX
BBIYHCIICHHUA. Onepaupm C NOCJIbIMH YHCIaMHU:. INNCIOYMCIICHHOEC JOCJIICHUC,

OCTaToOK OT OCIICHHUA. HpOBepKa ACIIUMOCTH OJHOI'0O TEJI0Tr0 YMcCiia Ha APYTocC

BerBnenus. CocTtaBHble YCIOBUS (3allUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM s3bIKE IporpaMmupoBaHusi). HaxoxaeHne MuUHMMyMa U
MakCUMyMma H3 JBYX, TpPEX H 4YeTbIpEX uyucen. PemieHne KBaagpaTHOIoO

YpaBHCHH, UMCIOILCTO BEIICCTBCHHBIC KOPHU

2.11

I[I/IaJIOFOBaH OoTJIalKka IIporpaMm: IIOMIAroBOC BBIIIOJHCHUEC, IIPOCMOTP

3HAYCHUH BCJIINYHH, OT.]'IaI[OLIHHﬁ BbIBOA, BBI60p TOYKH OCTaHOBA




2.12

2.13

[uxn ¢ ycrmoBueMm. AnroputM EBKimaa ains HaXOXICHUS HaWOOJBIIETO
001IIero eMUTeNs IBYX HaTypajIbHbIX yncell. Pa3OueHune 3anycu HaTypaabHOTO
YHCiia B HO3UIMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIMM WM paBHBIM 10, Ha
OTAeNbHbIC TH(PHI

[{uki ¢ mepeMeHHON. AJITOPUTMBI TPOBEPKH ASTUMOCTH OJJHOTO IIEJI0T0 YUCIIa

Ha JIpyroe, MIpOBEPKU HATYPaJIbHOTO YKCiIa HAa IPOCTOTY

2.14

OO6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBonpHast 06paboTka cTpok. [1ogcU€T YacTOTHI MOSBICHUS CHMBOJIA B

cTpoke. Bectpoennsie hyHKIMU A1 00pabOTKU CTPOK

2.15

9 KVIACC

Kon

OHpeI[eJ'ICHI/Ie BO3MOJXHBIX PC3YJIbTAaTOB pa6OTBI ajiropyrMa Iipu 3aaaHHOM
MHOXXCCTBC BXOJHBIX AAHHBIX, OMPECACICHUC BO3MOXHBIX BXOAHBIX NAHHBIX,

IMPUBOJAIINX K TAHHOMY PE3YyJIbTATy

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

[MudpoBast rpaMOTHOCTH

11

1.2

I'mo6anbhas cerb MHTepHer. IP-ampeca y3noB. CereBoe XpaHEHHE JAHHBIX.
MeTtoap! MHIUBUAYATBHOTO U KOJIJIEKTUBHOI'O pa3MellleH sl HOBOM MH(opMauu
B MHrepHere. Bbonpiime naHHble (MHTEpPHET-JaHHBIE, B YAaCTHOCTH JaHHBIE

COLIMAJIbHBIX CETEeH)

[Tonarue 06 uHPOpMaUOHHON O€30MaCHOCTU. YTPO3bl HHGOPMAIIMOHHON
0e30MacHOCTH IpH paboTe B TT00ATBHOM CETH M METO Il TPOTUBOICHCTBUS HM.
[IpaBuna Ge3zomacHol ayTeHTH(UKAIMU. 3aIIUTa JIUYHON WH(DOpPMAIIUK B CETH
WNurepuer. be3omacHble cTpaTeruu moBeneHuss B - cetu  MHTepHer.
[IpenymnpexaeHne BOBJICYEHUSI B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (POPMBI

CEeTeBOI aKTUBHOCTHU (KMOEpOYIUIMHT, GUILUHT U IpyTrue GopMbl)

1.3

Bunsr gestensHoctn B MIHTEpHETE. VIHTEpHET-CEPBUCH: KOMMYHUKAILIMOHHBIE
CepBUCHI (ITOYTOBAs Clyk0a, BUIEO0-KOH(EPEHII-CBA3b U APYTHE), CIIPaBOYHbIE
CIyObI (KapThl, pacMHCaHUs W JPYTHE), TMOWUCKOBBIC CIYKOBI, CIYyXKOBI
OOHOBJICHHSI TPOTPaMMHOIO obOecredueHus U Apyrue ciyxOobl. CepBHUCHI
rocyJapcTBeHHbIX yciayr. OOnaunble XpaHwiuma JgaHHbIX. CpezacrBa

COBMECTHOM pa3pabOTKH JOKyMEHTOB (oHJaiiH-o¢wucsl). I[Iporpammuoe




2.1

2.2

2.3

ofOecrieueHre Kak BeO-CEpBHC: OHJIAMHOBBIE TEKCTOBBIE U Trpaduueckue
PEaKTOPHhI, CPEMIbl pa3pabOTKU MPOrpaMM
Teopernueckre 0OCHOBBI HH()OPMATHKH

Mogpenb. 3anaun, pernraembie ¢ IOMOIIBI0 MozenupoBanus. Kiaccudukanun
mojeneil. MartepuanpHble (HaTypHble) W MH(QOPMALMOHHBIE MOJEIH.
HenpepeiBHble u auckpeTHele monenu. Mmurannonnele moxaenu. Hrpossie
mogenu. OueHKka COOTBETCTBUS MOJENIU MOJEIUPYEMOMY OOBEKTY U LM

MOJICTTUPOBAHHUS
Tabmuunbie Mogenu. Tabnua Kak mpeaCcTaBIeHUE OTHOIICHHS

ba3pl nanHbIX. OTGOp B Tabmuue CTPOK, YJOBJIETBOPSAIOIIUX 3aJaHHOMY

YCJIOBUIO

2.4

2.5

2.6

I'pad. Bepmmna, pedbpo, myrs. OpuUEeHTHPOBAaHHBIE M HEOPHUEHTHPOBAHHBIC
rpadsr. nuna (Bec) peOpa. BecoBas marpuna rpada. nuHa mytu Mexmay
BepiHamMu rpada. [louck ontumanbHoro myty B rpade. HawansHas BepiinHa
(MCTOYHUK) M KOHEYHas BepIIMHA (CTOK) B OPHEHTHPOBAHHOM Trpade.
Brruucnenue konuuecTBa myTel B HaNpaBIEHHOM allUKINYECKOM Tpade
Hepeo. Kopens, BepmmHa (y3en), TucT, pedpo (ayra) aepeBa. Beicota nepesa.
[TonnepeBo. Ilpumepsl ucmonb3oBaHUs JepeBbeB. llepebop BapuaHTOB C
MTOMOIIIBIO JIepeBa

[Tonatue w™aremMaTuyeckoi MoOJENH. 3aJaud, pellaeMble C TMOMOIIBIO
MaTEMaTHYECKOTO (KOMITBIOTEPHOTO) MOJIETTUPOBAHUSI. Otnnyne
MaTEeMAaTHYECKOH MOJeIM OT HATypHOM MOJETH H OT CIOBECHOTO

(JuTepatrypHOro) onucaHus o0beKTa

2.7

OTaIbl KOMIIBIOTCPHOI'O MOJCIIMPOBAHUSA: IMOCTAHOBKA 3aa4d, IOCTPOCHHC
MaTeMaTHIeCKOM MOICIIH, InmporpamMmmHasl  p€ajin3anus, TECTUPOBAHUC,
MMPOBCACHUC KOMIIBIOTCPHOTO OSKCICPUMCHTA, aHAJINW3 C€ro pe3yJibTaToB,

YTOUYHEHUE MOJICIIH

AJNTOpUTMBI U TPOrPaMMHUPOBAHUE

3.1

Pa30Ouenue 3aJa4d Ha moJa3ajgaydu. CocraBneHue AJITOPUTMOB U IpOrpamMm C
HCITIOJIB30BaHHUEM BCTBJ’IGHI/If/i, IMUKJIOB W BCIIOMOTraTCJIbHBIX aJITOPUTMOB IJid

YrpaBJICHUA UCITIOJIHUTCICM HUJIN APYTUMHA UCTTIOJTHUTCIIIMU

3.2

Tabnuunple BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBICHHUE H
OTNaZIKa TMPOrpaMM, pealu3yIOUIMX THUIIOBbIE aJITOPUTMBI  00pabOTKH

OIHOMCPHBIX YHCJIOBBIX MAaCCUBOB, HA OJJHOM U3 A3LIKOB IPOTpaMMHUPOBAHUA




3.3

3.4

(Python, C++, Ilackams, Java, C#, IlIkoapHBIH AJTOpPUTMHYECKUN SI3BIK):
3aM0JTHEHUE YMCIOBOTO MAacCHBa CIy4aHBIMH YHCIAMH, B COOTBETCTBHUH C
dbopMyIoii K myTéM BBOJIAa YHCET, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIM TIOWCK 3aJ]aHHOT0 3HAYCHHS B MACCHBE, IOACUET BIEMEHTOB
MaccuBa,  yJIOBJETBOPSIOUIMX  33aJaHHOMY  YCIOBHUIO,  HaxOXICHHE

MHUHHUMAJIBHOTO (MaKCUMaJILHOTO0) 3JeMeHTa MaccuBa. COpTUPOBKA MacCHBa

OO6paboTKka MOTOKAa IAHHBIX: BBIYUCICHHE KOJIWYECTBA, CYMMBI, CPEIHEIr0
apu(MeTHYECKOro, MUHUMAJILHOTO M MaKCHUMAaJIbHOI'O 3HAU€HMs 3JIEMEHTOB

MMOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIIUX 3aAaHHOMY YCJIOBHUIO

VYnpasnenne. Curnan. O6patHast cBs3b. [lodydeHne cUrHaIOB OT HHU(POBBIX
JaTYMKOB (KacaHWs, PACCTOSIHMSA, CBETa, 3Byka MW Jpyroro). Ilpumepsl
HCIIOJIb30BAHHUA IMPUHLUIIA 06paTHOI\/JI CBjA3M B CHUCTCMax YIpPaBJICHUSA
TEXHHYECKHMMHU YCTPOWCTBaMH, B TOM 4YHCIEe B poOoToTexHHKe. [Ipumepsl
pOOOTH3UPOBAHHBIX  CUCTEM  (cuUCTeMa  yIOpaBJIEHUS  JBUKEHHEM B
TPaHCIIOPTHOM CHCTEMe, CBapOUYHast JIMHUS aBTO3aBOJa, aBTOMAaTH3UPOBAHHOE
yIpaBJIeHUE OTOIUIEHMEM JIOMa, AaBTOHOMHAs CHCT€Ma  YIpPaBJICHUS

TPAHCHOPTHBIM CPEJICTBOM M JPYTUE CUCTEMBI)

HNHdpopMalinoHHbIE TEXHOJIOTHH

4.1

[TonsiTe 00 AneKTpOHHBIX Tabaunax. TUMBI TaHHBIX B slUEHKAX JIEKTPOHHOM
Tabmuipl. PenaktupoBanue u popmarupoBanue tadbmauil. Berpoennsie GpyHkumnu
JUIsL TIOUCKa MakCMMyMa, MMHUMYMa, CYMMbI U CPEIHEro apu(MeTH4ecKoro.
CopTupoBKa [aHHBIX B BBIIEICHHOM auamnaszoHe. Iloctpoenne nmarpamm
(rucTorpaMma, KpyroBsas JaMarpaMma, ToueyHas auarpamma). BeiOop tuma

AuarpaMMbl

4.2

4.3

4.4

[IpeoOpazoBanue dhopmyn npu komupoBaHnuu. OTHOCUTENbHAS, A0COMIOTHAS U

CMCIIaHHasg aapecaiuns

VY c10BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U TOJCUET
3HaYeHUH, OTBEUAIOIINX 3aJlaHHOMY yciaoBuio. OOpaboTka 60nbIIMX HAOOPOB

JaHHBIX. YucneHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

Posib uHQOpPMALIMOHHBIX TEXHOJIOTHM B Pa3BUTHH YKOHOMUKHU MHpPA, CTPaHbI,
peruoHa. OTKpbITEIE OOpa3oBarenbHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C
nHpopmMaTukoi W HWHPOPMANMOHHBIMUA TEXHOJOTHUSAMH: BeO-Iu3aitHeD,
IPOTPAaMMHUCT, pa3palOTYMK MOOWJIBHBIX HPWIOKEHUH, TECTHPOBILUK,
aApPXUTEKTOpP MPOTPAMMHOTO OOECTICYCHHS, CIICIUAIUCT M0 aHAIN3Y JaHHBIX,

CUCTEMHBIN aJIMUHUCTPATOP







IMPOBEPSIEMBIE HA OI'D 11O UHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NPorpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PT'OC

3HaTh (MIOHUMATH)

BrnageHne OCHOBHBIMH TOHATHSAMHU: HWH(pOpMamms, Tmepeaaya,
XpaHeHue U 00padoTKa HHPOPMAIIMH, aJITOPUTM, MOJIENb, IU(PPOBOI
MPOAYKT M WX WCIONB30BAaHUE [UIS PEIICHHS YYCOHBIX U

INPAaKTUYICCKUX 3adav

1.2

Bnagenue mnoHATHSIMU: BbICKA3bIBAHUC, JIOTHYCCKaA OIICpanus,

JIOTUYCCKOC BBIPAXKCHUC

Ymers

2.1

2.2

2.3

2.4

2.5

YMmenue OneprupoBaTh CANMHUIAMHU U3MCPCHUA I/IH(I)OpMaI_[I/IOHHOl"O

00BEMa U CKOPOCTH Mepeaaun JaHHbBIX

YMeHue 3anuchiBaTh U CpaBHHBAThH Ienble yucia oT 0 go 1024 B
Pa3JIMYHBIX MMO3UIMOHHBIX CUCTEMaX CUMUCIEHHUS C OCHOBAHUSAMH 2,

8, 16, BEIOJIHATH apuPMETHIECKUE OTIEPALIMK HAJl HUMU

YMeHue KonupoBaTh U JEKOJHWPOBATH COOOIICHHS IO 3aJaHHBIM
IIpaBWwaM; IOHMMAaHHUE OCHOBHBIX IIPUHLIMIIOB KOAMPOBAHUS
nH(}OpMaLIUK pa3IMYHON IPUPOJIBI: TEKCTOBOM, IpadnuecKoi, ayiuo
YMeHue 3anuchiBaTh JIOTUYECKHE BBIPAKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKIIMH, KOHBIOHKIIMU U OTPULIAHUS, ONPEAENIATh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHHUM, €CIIM M3BECTHHl 3HAYEHHS] HWCTUHHOCTHU
BXOJIAIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOIUIbI UICTUHHOCTHU ISt
JIOTUYECKUX BBIPAKEHUH; 3aIllUCBIBATh JIOTUYECKUE BBIPAXKEHUS Ha

M3y4aeMOM SI3bIKE MPOrPaMMHPOBAHUS

YMeHue CoCTaBisATh, BBINONHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECIIO)KHBIE ~ AITOPUTMbI Sl YNPABICHHUS  HMCIOJHUTEISIMU
(Yepenamka, YepTéxXHUK W JOpyrue); co3maBaTh W OTIAXKHUBATH
pOrpaMMbI Ha OJTHOM U3 S3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IllkonpHBII AJTOPpUTMUYECKUN SI3BIK),




PCAIU3YIOINNUE HECIOXKHBIC aJIT'OPHUTMBI O6pa6OTKI/I YHCJIIOBBIX
JaHHBIX C UCIIOJIb30BaHHUCM IIMKJIOB U BCTBJIGHPIfl; YMCHUC p3,36I/IBaTL
3aa4yrd Ha IoJ3aJadd, HMCIIOJIb30BAaThb KOHCTAHThI, IICPEMCHHBIC U
BBIPpAXKCHUSA Pa3InYHBIX THUIIOB (‘II/ICJIOBLIX, JJOTUYCCKUX,
CI/IMBOJ'IBHBIX); AHAJIN3UPOBATDb Hpe,[[J'IO)KeHHHﬁ AJIrOpUTM,
ONpCACIATb, KaKUC PE3YyJIbTAaTbhl BO3MOXHBI IIPpH 3aJaHHOM

MHOKECTBE HCXOOHBIX 3HAYCHHI

2.6

VMenne 3amucaTh Ha HN3Yy4a€MOM 3BIKE IIpOIrpaMMHPOBaHUA
AJITOPUTMBI ITPOBEPKU ACTIUMOCTH OJHOI'O IECJIOro 4Yrucijia Ha Jpyroc,
IIPOBEPKHU HATYPAJIIbHOTO YHUCJIa Ha IMPOCTOTY, BbIACICHUA I_II/Iq)p nus3
HaTypaJIbHOTO 4YHCJIa, ITOMCK MAKCHMMYMOB, MHHHUMYMOB, CYMMBbI

YHCJI0BOM IIOCJIICJOBATCIIbHOCTH

2.7

Bnanenue yMeHHEM OpUEHTHPOBATHCS B HEPAPXUICCKON CTPYKTYpE
¢daiinoBoit  cuctemsl, paborath ¢  (QailloBoil  cUCTEMOK
MEPCOHAJIBHOTO KOMITBIOTEPA C HCIOJIb30BAaHHEM TI'pPaUuECKOro
uHTepdeiica, a WMEHHO: CO37aBaTh, KOMHPOBATh, IEPEMEINATH,

NEPpCUMCHOBBIBATD, YAAJIATh U apXUBUPOBATH (I)aﬁﬂbl M KaTaJoru

2.8

2.9

2.10

Bnanenue YMEHHUAMHU " HaBbIKaMU UCIOJIb30BaHUs
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH JIJIs IOMCKA,
XpaHeHUs, 0OpabOTKH M TMepelaud M aHaInW3a Pa3IMYHBIX BHUJOB
nHpopmanuu

YMmeHue BbIOUpaTh crioco0 MpeaCTaBICHHs JTaHHBIX B COOTBETCTBUH
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, CXeMbl, rpaduKu, AUarpaMmbl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00pabOTKU TaHHBIX

YMmenue Qopmanu3oBaTb U CTPYKTYypUpOBaTh UHGOPMAIHIO,
UCHOJB3ys DJEKTPOHHbIE TaOMMIBI JUIs OOpabOTKH, aHAIW3a H
BU3YyaJHM3allMy YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLAECIECHUEM
JManasoHa TaOMUIBI M YHNOpAAOYMBAHHUEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHUE IPUMEHSTH B AIEKTPOHHBIX TaOIUIIaX (HOPMYIIbI
Ui pacyéToB C  HCIOJb30BAHMEM BCTPOCHHBIX  (DYHKIIHUH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEIIaHHOM aJpecanuu;
UCTOJB30BATh  OJJIEKTPOHHBIE  TAOMUIBI  JUIS  YHCIEHHOTO
MOJEIUPOBAaHUS B NPOCTBIX 3aJa4axX M3 pPa3HbBIX IPEIMETHBIX

obOmacreit




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Hudposas rpaMOTHOCTH

@aiinel 1 manku (kataynoru). IIpuHIUNBI mocTpoeHus ¢(anlIoBBIX
cuctem. [TomHoe umst daiina (manku). [IyTs k ¢aiiny (mamnke). Pabora
c (aiimamMu M KaTaJoraMu CpeACTBAMH OIEPAIIMIOHHON CHUCTEMBI:

#HH#Par###1.1 CO3JIaHWE, KONHPOBAHUE, I[EPEMEIICHUE, [EPEUMEHOBAHUE U
ynanenue (aiinoB u mamnok (katanoroB). Tumbl daitnos. CBoiicTBa
¢aitno. ®DaiinoBeiii  Menemkep. Ilouck ¢ainoB cpencrBamu

OHepaHHOHHOﬁ CHUCTCMbI

O6benunenne koMnboTepoB B ceTb. Ceth MHTepHET. Beb-cTpanuiia,
BeO-caiiT. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. IlouckoBsie
1.2 cuctembl. [lowick uHMOpMalNMKU MO KIIOYEBBIM CJIOBaM M IO
n3o0paxenuto. JlocroBepHOCTh HHGMOPMALIUK, TOITYYEHHOH U3

Wntepnera. IP-anpeca y3noB. CeTeBoe XpaHEeHHE JaHHBIX

2 Teopernueckue 0CHOBBI HH(OPMATUKH

JIMCKpETHOCTh J1aHHBIX. BO3MOKHOCTH ONMCAaHHsS HENPEPhIBHBIX

00BEKTOB U MPOIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MouHocTs andasura. [IBonuHblil andaBur.

KonnuectBO  BCEBO3MOXKHBIX  CIIOB  (KOJOBBIX  KOMOWHAIUiN)

(¢uKcupoBaHHOHN JUIMHBI B ABOMYHOM aidasure. IIpeobGpazoBanue

moboro andaButa K ABOMYHOMY. KOJTMYECTBO pAa3IMYHBIX CIIOB
21 (uKCUPOBaHHOH JUTHHBI B aJihaBUTE ONpPEeAEIEHHON MOIIIHOCTH.

' KonupoBanue cUMBONIOB OgHOTO ajipaBUTa C MOMOIIBIO KOJIOBBIX
CIIOB B Jpyrom aiudasure, KojpoBass TalnMua, AEKOJUPOBAHUE.
KonnpoBanue texcroB. PaBHOMepHBI kKon. HepaBHOMEpHBIN KoOA.
Komupoka ASCIIl. BocbmubutHeie koaupoBku. Ilonste o
KOJIMPOBKAX UNICODE. JlexoaupoBaHue cooOmIeHnii ¢

HUCIIOJIB30BaAHHNEM PAaBHOMCPHOI'O u HCPaBHOMCPHOI'O Kozaa.

Nudopmannonublii 00bEM TeKcTa

NudopmannonHsiii 00EM HaHHBIX. BUT — MUHUMallbHAs €IUHHIIA

2.2

KOJIn4YecTBa MH(GOPMAITUN — JTBOUYHBINA pa3psa. EnuHuIbl n13MepeHus




nHpOopManMoHHOTO 00bEMa TaHHBIX. buT, 6aliT, KHMII0OAT, MeradaiT,
rurabaidT. CKOpPOCTh Tepenayd MJaHHBIX. EIWHHUIBI CKOPOCTH

nepeaaun JaHHbIX

2.3

KonupoBanue npera. I[BeroBrie monmenu. Moaenr RGB. I'myOuna
konuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE mpeacTaBicHUE H300pakeHui. [Iukcensb.
Onenka wuH(OPMAIIMOHHOTO 00BEMa TrpadUUecKUX JMaHHBIX JUIS

pacTpoBOro U300paKeHUs

2.4

2.5

2.6

KO,I[I/IpOBaHI/Ie 3BYKa. Pa3p$II[HOCTI> M yactoTa 3amucu. KoiandecTBo
KaHaJIOB 3aI1iCH.
OI_IeHKa KOJIMYCCTBCHHBIX I1apaMcETpoOB, CBA3aHHBIX C

MIPE/ICTaBJICHUEM U XpPaHEHUEM 3BYKOBBIX (hailioB

Hemno3uimoHHbIE W TO3UIMOHHBIC CHCTEMBI CUHCICHUS. AJ(aBUT.
OcHoBanue. Pa3Bépuyras ¢opma 3ammcu uyucna. IlepeBog B
JECATUYHYI0 CHCTEMY 4YHCEJ, 3allMCAHHBIX B JIPYTHX CHUCTEMAaX
CUHUCJICHUS.

PumMmckas cucremMa cuucieHus

JIBonuHas cucreMa cuucieHus. IlepeBos nenbIx uncen B Ipeaenax ot
0 mo 1024 B nBOMUHYIO cUCTEMY cuucieHus. BocekMepuuHnas cucrema
cuncnenus. [lepeBon yncen u3 BOCbMEPUYHON CUCTEMBI B IBONYHYIO
U JIECATUYHYIO0 cucTeMbl U oOpaTHo. lllecTtHanuatepuyHnas cuctema
cuncnenus. [lepeBox uyMcen M3 MIECTHAALATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUUHYIO U JECSITHUUHYIO CHCTEMbI U OOpaTHO.

ApI/I(pMCTI/IquKI/IC orcpanuu B JIBOMYHOM CHCTEME CUHCIICHHUS

2.7

Jlornueckue BbICKa3bIBaHMs. Jlornueckue 3HaUYEHUs BBICKA3bIBAHUM.
BHGMCHTapHI)Ie ¥ COCTaBHBIE BEICKa3bIBaHU. Jlormueckie Oorncpanuu:
«@» (KOHBIOHKIIUS, JTOTHYECKOE YMHOXKEHHE), «UITN» (IU3BIOHKIIHS,
JIOTUYECKOE CIIOXKEHHE), «He» (1oruueckoe orpunianue). [Ipuopurer
Joruueckux onepanuil. OmnpeneneHue MCTUHHOCTH COCTABHOIO
BbICKa3bIBaHHs1, €CJIM W3BCCTHBI 3HAUYCHUA HCTUHHOCTH BXOOAIIHMX B
HETO BJICMCHTAPHBIX BhICKa3pIBaHUil. Jlormueckue BBIPAXKCHUS.
[IpaBuna 3ammcu Joruyeckux BbIpakeHuid. [locTpoenue TadmIl

HUCTUHHOCTH JIOTUYCCKUX BBIP AKCHUH

2.8

Jlornueckne »>JIEMEHTBEL. 3HAKOMCTBO C JIOTHYCCKHMH OCHOBaMH

KOMIIbIOTEpa




2.9

HenpepeiBHble U AHMCKpeTHbIE MOAeNU. VIMHUTaLIMOHHBIE MOJEIH.
Urposeie monenu. OneHka afeKBaTHOCTH MOJEIN MOJEIUPYEMOMY

O6T>€KTy H OCJIIM MOJCIIMPOBAaHUSA

2.10

Tabnmuunbie Monenu. Tabiuia Kak nmpeacTaBiIeHue OTHOIICHUs. basbl
naHHblx. OTOOp B Ta0mHIle CTPOK, YIOBJICTBOPSIONIMX 33JaHHOMY

YCJIIOBHUIO

211

212

I'pad. Bepmmna, pebpo, mnyrb. OpHEHTHPOBaHHBIE U
HeopueHTupoBaHHbIe Tpadbl. [[nmuna (Bec) pedbpa. BecoBas marpuia
rpada. Inuna mytu Mexay BepirHamu rpada. [Torck ontumaibHOro
nytu B rpade. HauanbHast BepiirHa (MCTOYHUK) U KOHEYHAs BEPIIMHA
(cTOK) B OpMEHTHPOBAHHOM rpade. Beruncienue konuuecTsa myTei B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

HepeBo. Kopenb, BepmmHa (y3ed), JTUCT, peOpo (myra) nepesa.
Bricota mepeBa. IlognmepeBo. [IpumMepbl MCHoOIb30BaHUS JICPEBHEB.

[TepeGop BapraHTOB C TOMOIIBIO JIepeBa

ANTOpUTMBI U IPOTPAMMHUPOBaHUE

3.1

3.2

CroiictBa anropurma. CrocoObl 3ammucu anroputMa (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOTPaMmMa).

CocraBieHne aIropuTMOB UM MPOrpPaMM C  HCIOJIb30BAHHEM
BETBJIICHWM, IMKJIOB W  BCIIOMOTAaTEJbHBIX QJITOPUTMOB  JUIA
ynpasieHuss ucnonHurenem (Pobor, Yepenamka, YepTé&xHuk u

npyrue). BeinonHeHne anropuTMOB BpYYHYIO M Ha KOMITBIOTEpE

S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
konpHBINA ANTOPUTMUYECKUN SI3BIK).

Cucrema mnporpaMMHpOBaHUS: PEJAKTOp TEKCTa MpOrpamm,
TPAHCIATOP, OTIATUHK.

[lepemennas: Tun, ums, 3HadeHue. llenble, BelleCTBEHHBIE W
CHUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBanBanus. ApuMeTH4ecKre BhIpaKEHUS U MOPSI0K
ux BbluMcieHusA. Onepanuy ¢ IENbIMM YUCIAMU: LIEJOYUCIEHHOE
JCJICHNE, OCTaToK OT JecseHus. BerBnennsa. CocTaBHbIE YCIOBHS
(3amuch  JIOTMUYECKUX  BBIPAXKEHUM Ha  HM3y4yaeMOM  SI3BIKE
nporpamMmupoBanus). Haxoxaenue MuUHUMyMa

U MaKCHUMYMa U3 JIBYX, TPEX U YETBIPEX YUCeEll. Perienne kBagpaTHoro

ypaBHEHHs, HMEIOILIEro BeleCTBEHHbIe KOpHHU. LIUKia ¢ ycrmoBuem.




3.3

Anroput™m EBKkimnaa g HaxoXIEHUS HauOOJbIIEro OOMIEero
JeNUTeNsl  JBYX  HATypalbHBIX uucen. PasOuenue  3amucu
HaTypaJIbHOTO 4YHUCJIa B MO3UI[MOHHON CHCTEME C OCHOBaHHEM,
MeHbIIMM WM paBHbIM 10, Ha otnenpHble 1UGPeEL Luka ¢
MEPEeMEHHON. AJTOPUTMBI MPOBEPKH ACTUMOCTH OIHOTO IIEJIOro

YHClia Ha APYroe, IPOBEPKH HATYPaIBLHOTO YHCIIA Ha IPOCTOTY

O0paboTka CHMBOJIBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC)
nepemenHble. [locumBosibHas 00paboTka cTpok. Iloacuér yacToThl
MOSIBJICHUSI CUMBOJIa B cTpoKe. Berpoernble GyHKImU 11st 00paboTKA

CTpPOK

3.4

OHpC,Z[eJ'ICHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI ajiropyrmMa Iipu
AaHHOM MHOXCECTBC BXOJHBIX JaHHBIX, OHNPCACICHUC BO3MOXKHBIX

BXOJAHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATy

3.5

Tabmuunbie BenuumHBl  (MaccuBbl). OJHOMEpPHBIE  MAaCCHBBI.
CocraBneHde W OTIaJKa WPOrpaMM, pPEATU3YIONUX THUIIOBBIC
QITOPUTMBI 00PAOOTKU OTHOMEPHBIX YHCIOBBIX MACCUBOB, HA OHOM
u3 s36IK0B mporpammupoBanus (Python, C++, ITackans, Java, C#,
HIkonpHBIA  ANTOpUTMHYECKUN SI3BIK): 3alOJHEHHE YHCIOBOTO
MaccuBa CIy4alHBIMUA YHCJIAMH, B COOTBETCTBUHU C (POPMYIJION WM
IMyTéM BBOJA YHUCEJ, HAXO0XICHUE CYMMBI DJIEMEHTOB MAacCHUBa,
JIMHEWHBI TOMCK 3aJaHHOTO0 3HAYEeHWS B MAacCHBE, MOICYET
3JIEMEHTOB MAacCHUBa, YAOBJIETBOPSAIONIMX 3aJaHHOMY YCIIOBHIO,
HaxO0XXJICHHE€ MHUHUMAJIHHOTO (MaKCHMAaJIbHOTO) 3JI€MEHTa MacCHBa.
CoptupoBka maccuBa. OOpaboTka TMOTOKAa TaHHBIX: BBIYUCIICHUE
KOJIMYECTBA, CYMMBI, CPETHETO apu(hMETUIECKOT0, MUHUMAIBLHOTO H
MaKCHMAaJIbHOTO  3HAQUSHHS  DJIEMEHTOB  ITOCIICAOBATCIIHHOCTH,

YAOBJICTBOPSAIOIINX 3aJaHHOMY YCJIOBUIO

3.6

Vnpasnenue. Curnan. OOpartHast cBs3b. [lomyuyeHne CUTHANOB OT
uM(dpOBBIX JaTUYMKOB (HalpuUMep, KacaHWs, pPACCTOSIHUS, CBeETa,
3ByKa). [IpuMepbl HCIONB30BaHUS NPHUHIMIIA OOpAaTHOM CBSI3U B
cucTeMax YIpPaBICHHUs TEXHUYECKHMH YCTPOWCTBAMH C IOMOIUIbIO

JaTYUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

WNudopmanroHHble TEXHOIOTUI

4.1

TekcToBbIE NOKYMEHTBI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHMIIA,

a03ar1, CTpoKa, CJI0BO, CHMBOJI).




4.2

TexcToBblil poLecCOp — HHCTPYMEHT CO3/1aHusl, PEJaKTUPOBAHUS U
(dbopmaTupoBaHus TEKCTOB. [IpaBuiia Habopa TEKCTa.
PenaktupoBanmne Ttekcra. CpoiictBa cumBosioB. Ilpudt. Tums
mpudToB (pyOsieHbIe, ¢ 3aceUKaMK, MOHOIIMPUHHBIE). [lomyxupHoe
U KypcuBHOe HauepraHue. CBoiicTBa ab3aleB: I'paHMIbI, a03alHbINA
OTCTYII, UHTEPBaJ, BoIpaBHUBaHuE. [lapamerpsl cTpanuiel. Ctuiesoe
¢dopmarupoBanue. CTpyKTypupOBaHME HH(POPMALUU C I[TOMOUIBIO
CNIHCKOB ¥ Tabaui. MHoroypoBHeBbie ciiucku. Jlo6aBnenue Tabuuil B
TEKCTOBbIE JIOKyMEHTBl. BcraBka M300pakeHUH B TEKCTOBBIE
nokyMeHTel. OOTekaHue W300pakeHUH TeKCToM. BrurodeHue B
TEKCTOBBIM JOKYMEHT Juarpamm, (Gopmyl, HyMepaluuu CTpaHHL,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTMX JIEMEHTOB

PactpoBbie pucynku. Mcnonb3oBanue rpadpuueckux NpuMUTHBOB.
Omnepanuu perakTUpoBaHUs rpaduyeckux OOBEKTOB, B TOM YHCIIE
udpoBeIX ¢ororpaduii: M3MEHEHHE pa3Mepa, oOpe3ka, MOBOPOT,
oTpakeHue, paboTta ¢ 001acTsMu (BblJeNIEHHE, KOMUPOBaHHE, 3aJIMBKa
LIBETOM), KOPPEKIUs 1IBETa, IPKOCTH U KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEIICTBAMU
TEKCTOBOT'O TMPOIECCOpa WU JAPYTUX TMporpamm (TPUIIOKESHHI).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

4.4

[ToarotoBka MynbTUMeNUUHBIX npe3eHTanuil. Crhaiin. JloGaBieHue
Ha claij TekcTa u n300paxxenuid. PaboTta ¢ HECKOIBKUMU ClTaiiIaMH.
JloGaBieHne Ha Ciaii ayAMOBU3YalIbHBIX JaHHBIX. AHUMAIUS.

I'unepcceslnkn

Tunbl TaHHBIX B STYEHKaX AJIEKTPOHHOW Tabiuipl. PenaktupoBanue u
dbopmatupoBanre Tabimi. BcerpoeHHble (GYHKIMM IS TTOWCKA
MakcUMyMa, MHUHHUMYMa, CYMMBl U CpPEIHEr0o apu(pMeTHuyecKoro.
CopTupoBKa JaHHBIX B BBIJEICHHOM Jauamna3one. I[loctpoenue
auarpamMm  (TUCTOTpaMMa, KpyroBas — JAMarpaMma, TOYEYHAs
nuarpamma). Beibop tuma mmarpammel. I[IpeoGpasoBanue (opmyin
npu komupoBaHuu. OTHOCUTENbHAS, A0COIIOTHAs W CMEIIaHHAS

ajpecarus

4.5

VY coBHBIE BHIYUCICHUS B AJIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U

NoJICU€T 3HaYCHUH, OTBEYAIOIIUX 33/JaHHOMY ycioBuio. O6paboTka




O0OoJBIINX HA0OPOB  JaHHBIX.

3JEKTPOHHBIX TaOIUIIAX

YucnenHoe

MOACIIUPOBAHUEC

B




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* HMnadopmaruka: 7-i kaacc: 0a30BbIM YPOBEHb: YUEOHUK; 5-¢ U3/IaHKE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO
«3narensctBo «IIpocBemienue»

* HMnadopmaruka: 8-i1 kaacc: 0a30BbIM YPOBEHb: YUEOHUK; 5-¢ U3/IaHKE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO
«3narensctBo «lIpocBemienue»

* HWudopmaruka: 9-i kimacc: 6a30BbIi YPOBEHB: yUeOHUK; 5-¢ U3IaHUE,
nepepadbotanHoe bocosa JI.JI., bocoBa A.}O. AkiinonepHoe oOIIECTBO
«3narenbetBO «lIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

. Bbocoga, JI. JI. Undpopmartuka. 7-9 kinaccel. KoMnbloTepHbIil IpakTUKYM /
JI. JI. bocoBa, A. 1O. bocora, H. A. AkBunsaos. — M. : BUHOM.
Jlabopatopus 3nanwmii, 2021. — 192 c. : un.

. Bbocoga, JI. JI. TlonrotoBka k OI'D no undopmaruke. 9 kiacc /

JI. JI. bocoBa, B. B. Tapanara, A. O. bocoBa u n1p. — M. :
BMHOM. Jla6oparopus 3nanuid, 2020. — 112 c. : uin.

. Nudopmatuka. 7-9 knaccel. Meroauueckoe nocodue /

JI. JI. bocoBa, A. FO. bocoBa, A. B. AnatonbeB, H. A. AKBUIISTHOB.
nepepad. — M. : BUHOM. Jlabopatopus

3HaHuii, 2019. — 512 c¢. : un.

3-e U3,

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

. Astopckas Macrepckas JI.JI. BocoBoii: ko moctyna - https://bosova.ru/
. OO0pazoBaTebHBINA TOPTAJ JIs MOATOTOBKHU K 9k3aMeHam "Cnam A",
kox mocrtyma: https://inf-oge.sdamgia.ru/

. Caiit K.1O. ITonsikoBa, koj 1ocTyna -
https://kpolyakov.spb.ru/school/oge.htm

o Marepuanst ®UIN, oTkpbIThI 6aHK 3aaanuit OI'D, kox qoctyna -

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
. DneKTpoHHBIE 00pa3oBaTenbHbie pecypchl LIOC Mos mikona



https://bosova.ru/
https://inf-oge.sdamgia.ru/
https://kpolyakov.spb.ru/school/oge.htm
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
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