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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo nH(pOpMaTHKE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTaBJICHA HA
OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0O0pa3oBaTEIbHOH MPOrpaMMbl
OCHOBHOTO o00ImIero oo6paszoBanus, npeactaBieHHbIx B ®I'OC OO0, a Ttaxxke denepaabHON
paboueii mporpaMMbl BOCIIUTAHUS.

[Iporpamma mo uHpopMaTrke Na&T MpeICTaBICHHUE O LENsIX, 00IIel cTpaTernu o0y4YeHus,
BOCIIUTAaHUS W pa3BUTHS OOYYAIOUIMXCS CpelICcTBaMH HWHPOPMATUKH Ha 0a30BOM YpOBHE,
yCTaHABIMBAaeT  O0SA3aTENIbHOE  TMPEIMETHOE  COJCpXKaHWe,  NpeAyCMaTpuBaeT  €ro
CTPYKTYypHUPOBaHHUE TIO pa3esiaM U TeMaM.

[Iporpamma 10 wuH(pOpPMATHKE OMpeneNnseT KOJIUYECTBEHHbIE M  KaueCTBEHHBIC
XapaKTepUCTHKH YYeOHOTO MaTepuana s KakJIOro TojJa H3y4YeHHs, B TOM 4YHCIE JUIS
CONEPKATEIBHOTO HAMOJHEHUS pPAa3HOTO BHAA KOHTPOJIS (MPOMEXKYTOYHOH aTTecTaluu
00y4aromuxcsi, BCEpOCCUNCKUX MPOBEPOUYHBIX PabOT, TOCYJapCTBEHHOM UTOTOBOM aTTECTALINH).

[Iporpamma mo uHPOpPMATHKE SBISETCS OCHOBOW ISl COCTABIICHHUSI aBTOPCKUX YUEOHBIX
pOrpaMM, TEMAaTHYECKOTO ITAHUPOBAHUS KypCca yUUTEIIEM.

Henssmu n3yueHnst ”HGOPMATHKH HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS SBIISIOTCS:

(hopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsT HayKd HWHGOPMATUKH, JOCTIDKEHUSM HAyYHO-TEXHHMUYECKOro IIporpecca U
0O0IIECTBEHHOH MPAaKTHKH, 32 CYET Pa3BUTHUS MPEJCTAaBICHUN 00 HH(POPMAIIUH KaK O BayKHEHIIIEM
CTPAaTETHYECKOM peCcypce pa3BHTHSI JHMYHOCTH, TOCYAAapCTBa, OOIIECTBA, IMOHUMAHUS POJIA
MH(GOPMAIMOHHBIX MPOLIECCOB, HHPOPMAIIMOHHBIX PECYPCOB U MH(GOPMALIMOHHBIX TEXHOJIOTUH B
ycloBusX nu(ppoBoii TpaHcHopMaIri MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTRA;

o0ecrieyeHne yClIoBHiA, CIOCOOCTBYIOIUX Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIICHUS KaK
HEOOXOIMMOT0 yCJIOBHUS POPECCHOHATBHOMN NIEATEIFHOCTH B COBPEMEHHOM HH()OPMAIIIOHHOM
oO1ecTBe, MPENoJaraoero CrnocOOHOCTh 00ydaromerocss pa3ouBaTh CIOKHBIC 3a/lauyd Ha
Oojiee TpOCThHIE MOA33Jaud, CpaBHUBATh HOBBIC 3aJaud C 3a7auyaMi, PEIIEHHBIMH paHee,
OTIPECIIATH AT IS JOCTHKCHUS Pe3yibTaTa v TakK Jaee;

dbopMupoBaHHEe W pa3BUTHE KOMIIETCHIIMM OOY4YalOIMMUXCS B O0JIACTH HCIIOJIb30BAHMS
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH, B TOM YHUCJI€ 3HAHUM, YMEHUN U HaBHIKOB
paboTel ¢ uH(MOpManuel, MPOrpaMMHPOBAHUS, KOMMYHHKAIIMM B COBPEMEHHBIX MH(PPOBBIX
cpelax B yCIOBUSAX oOecreueHus HHPOPMAITMOHHOM 0€30MacHOCTH JIMYHOCTH 00yYaroIerocs;

BOCTIMTAHWE OTBETCTBEHHOT'O M HM30HMPATEIIFHOTO OTHONICHHS K WHpOpMamuu ¢ y4EToM
NPaBOBBIX M OTUYECKUX aCIEKTOB €€ pAaclIpOCTPaHEeHMs, CTPEMJICHUS K MPOJIOJIKEHUIO
oOpa3oBaHus B 001acTH WHGOPMAIMOHHBIX TEXHOJOTHUH W CO3UAATENBHOU NEATEIbHOCTH C
NPUMEHEHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHA.

HNudopmarrka B OCHOBHOM 001IeM 00pa30BaHNUHU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOM JHCHUIUIMHBI, H3y4alouleil 3aKOHOMEpPHOCTU
INPOTEKaHUsT U BO3MOXKHOCTU aBTOMATH3allMU WH(OPMALMOHHBIX MPOIECCOB B Pa3IHUHBIX
CUCTEMaX;

OCHOBHBIE O00JIaCTH TpPHUMEHEHHS WH(POPMATHUKH, NPEXIe BCero HH(GOPMAIIMOHHBIE
TEXHOJIOTHH, YIPaBJICHUE U COLIMANIBHYIO cepy;

MEXIUCIUIUTMHAPHBINA XapakTep HHPOPMATHKU U UH(DOPMALIMOHHON e TEIbHOCTH.

N3yyenne wHGOpPMATUKA OKa3bIBa€T CYIIECTBEHHOE BIMSHHE Ha (HOPMHUPOBAHHE
MHUPOBO33pEHUSI 00yUaIOMIErocs, €r0 YKU3HEHHYIO TO3UIHUIO0, 3aKJIaIbIBAET OCHOBBI TTOHUMAHUS
OPUHLUINOB (YHKIMOHUPOBAHMS U HUCIHOJB30BaHUS HWHGOPMALMOHHBIX TEXHOJOTMH Kak
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HEOOXOJIMMOI0 MHCTPYMEHTa NPAaKTUYECKH JIOO0OW JesITeIbHOCTH M OJHOro M3 Haumbosee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUH COBPEMEHHOW IMBUIIHM3AIMA. MHOTHE MpEeIMETHBIC
3HAaHUSI U CIIOCOOBI NESATETHLHOCTH, OCBOCHHBIC O0YYArOIIUMHUCS TPU M3YYCHUU HH(OPMATHKH,
HaXoJsT NMPUMEHEHHE KaKk B paMKax oOpa3oBaTelbHOTO Ipolecca, TaKk U B MHBIX KU3HEHHBIX
CUTyallUsX, CTAHOBSTCS 3HAYUMBIMU JUIsI (OPMHUPOBAHMA KAdyeCTB JIMYHOCTH, TO €CTh
OpPHEHTUPOBAHBI Ha (POPMUPOBAHHIE METANIPEIMETHBIX U IMYHOCTHBIX PE3yJIbTATOB O0YUCHHUSI.

OcHoBHble 3amaun  yueOHoro mnpeamera «Hubopmatuka» — chopmupoBath Yy
oOydJaronuxcs:

NOHMMaHWE TPHUHLMIIOB YCTPOHCTBA M (YHKIMOHMPOBAHUS OOBEKTOB IM(PPOBOTrO
OKpY)KEHUsI, TpPEICTaBICHUA OO0 MCTOPHUH W TEHACHIUSAX pa3BUTHS HH(POPMATHKU IEpHOAA
undpoBoit TpaHchOpMALIUK COBPEMEHHOTO O0IIECTBA;

3HaHUs, YMEHHS U HaBBIKM I'PaMOTHON NOCTaHOBKHM 33/]a4, BO3HUKAIOIUX B MPAKTUYECKON
NeSITeIbHOCTH, JJIS UX PELICHHS C MOMOIIbI0 HH(OPMAIIMOHHBIX TEXHOJIOTUH, YMEHHS U HAaBBIKH
(hopMaIM30BaHHOTO OMMCAHUS TIOCTABICHHBIX 33/a4;

0a30BbIe 3HaHHUA 00 MHPOPMAMOHHOM MOJACITHUPOBAHNUH, B TOM YHCIIE O MAaTEMATHIECKOM
MOJIEIUPOBaHUH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M yMEHUE NPUMEHSTHh 3TU 3HAHUS IS
NOCTPOCHHUS AJITOPUTMOB PEIICHUS 3a/1a4 110 UX MAaTeMAaTUYECKUM MOJICIISIM;

YMEHHUSI U HaBBIKH COCTABJICHHS IPOCTHIX MPOTPaMM IO MOCTPOSHHOMY ajrOpUTMY Ha
OJTHOM M3 SI3bIKOB IIPOTPAMMHUPOBAHUS BBICOKOI'O YPOBHS;

YMEHUS M HaBbIKMU 3(PQPEKTHUBHOIO HCIHOJIb30BAHUS OCHOBHBIX THIIOB MPHUKIAIHBIX
nporpaMm (MPHIOKEHHIA) 001Iero Ha3HaueHUs! 1 MH)OPMAIIMOHHBIX CHCTEM JUIS PELICHUs ¢ UX
MIOMOIIIBI0 TIPAKTUYECKUX 3a/ad, BiIaJeHHe 0a30BBIMH HOPMAaMH WH(OPMAIMOHHOW STHKH WU
npaBa, OCHOBaMH MH(GOPMAIIMOHHON O€30MaCHOCTH;

YMEHHE T'PaMOTHO MHTEpPIPETUPOBATh PE3YJIbTaThl PEIICHHs NPAKTUYECKUX 3a7ady C
NOMOIIBI0  MH(POPMALIMOHHBIX  TEXHOJOTHMH, NPUMEHSATh IIOJyYE€HHBIE pEe3yJNbTaThl B
IIPaAKTUYECKON JEATEIBbHOCTH.

Ienn w 3amaun u3ydeHUs: MHGOPMATHKKA Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs
OTIPENIeNIAIOT CTPYKTYPY OCHOBHOTO COJEpKaHHMsl ydeOHOro MpenMeTa B BUJAE CIETYIOLINX
YETBIPEX TEMATUYECKUX PaA3IEIIOB:

QpoBasi TPaMOTHOCTB;

TEOPETUYECKHE OCHOBBI MH(POPMATHUKHY;

QJITOPUTMBI U IPOTPAMMHUPOBAHHE;

UH(POPMALMOHHBIE TEXHOJIOTHH.

Ha wnzyuenue mHpopmaruku Ha 6a3oBoM ypoBHe oTBomuTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Heneno), B 8 kinacce — 34 gaca (1 gac B Henenmo), B 9 kiacce — 34 yaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

u¢pposas rpamoTHOCTH

Komnbrotep — yHuBepcaabHOe YyCTPOHCTBO 00padOTKH JaHHBIX

Kommblorep — yHUBepcalbHOE BBIYMCIUTENBHOE YCTPOWCTBO, paboraroliee IO
nporpamMMme. THUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEDBI,
CyIepKOMIbIOTEpbl. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTBHI KOMIIBIOTEpa M UX Ha3HaueHue. [Ipoueccop. OneparuBHas u
JOJITOBPEMEHHAsI MaMsITh. Y CTPOMCTBA BBOAA U BbIBO/Ia. CEHCOPHBII BBOJ, JaTUMKU MOOMIIBHBIX
YCTPOWCTB, CPEACTBA OMOMETPUUYECKON ayTCHTHU(UKAIIH.

Hctopuss pa3BUTHS KOMIBIOTEPOB U  HporpaMMHoro ooOecrneueHus. Ilokosnenus
KOMIIbIOTEPOB. COBpEMEHHBIE TEHICHIIMHU Pa3BUTHsI KOMIIbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapasnenbHble BBIYMCIIECHUS.

[lepconanbubiii kKommnbioTep. Ilporeccop M ero xapakTepuUCTHKH (TakToBas 4YacToTa,
paspsagHocTh). OnepaTuBHas MaMAThb. JloJroBpeMeHHas namsiTh. Y CTpOWCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTUBHAS MaMATh KOMIIbIOTEpa, KECTKUH M TBEPAOTEIbHBIN
JIMCK, TTIOCTOSTHHAS TTAMATH CMapT(OHA) U CKOPOCTh IOCTYTIA JJISl PAa3THMUHBIX BUIOB HOCHUTEIIEH.

TexHnka 6€30MaCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE.

IIporpammbl ¥ 1aHHBbIE

[Iporpammuoe obecneuenne kommbioTepa. [IpuknagHoe mnporpamMMmHoe oOecrieueHHe.
CuctemHoe mnporpamMmHoe obecriedenue. Cucremsl mporpamMmmupoBanus. [IpaBoBas oxpana
porpaMM W JaHHbIX. becrjatHbele HW  yciloBHO-OecruiatHble mnporpammbl. CBoOoaHOE
IporpaMMHoOe oOecrieueHue.

@aiinsl 1 manku (katanoru). ITpuniunsl noctpoenus ¢ainoBsix cuctem. [lomHoe ums
¢daiina (mankw). [lyte k daitny (manke). PaGora ¢ daiimamMmu u karamoramu CpencTBaMu
OTIEpPAIIMOHHOI CHUCTEMBI: CO3/IaHUE, KOIUPOBAHKE, IEPEMEIIEHIE, TIEPEMEHOBAaHNE U YaJIeHHE
(daiimoB u mamok (karamoroB). Tumbl aitnoB. CpoiicTBa (DaityioB. XapaKTepHbIE pa3MeEpPbl
(ailyioB pa3IMYHBIX TUIIOB (CTpaHMIIA TEKCTA, HJIEKTPOHHAsE KHUTa, (oTorpadus, 3amuch NECHH,
BUJICOKJIMII, TIOJTHOMETPAKHBIA (WIbM). ApXuBalus JaHHBIX. VIcronb3oBaHHE MPOTpaMM-
apxuBaTopoB. DaiinoBbiit MeHexkep. [louck dailioB cpeacTBamMu OnepanoOHHON CUCTEMBI.

KomnproTrepHsie BUPYCHI U ApyTHE BPEJOHOCHBIE MPOrpaMMsbl. IIporpammel s 3amuTsl
OT BUPYCOB.

KomnbrorepHsbie cetn

O6benuHeHne KoMmmbiOTEpoB B ceTb. Cerb HWHrepher. BeO-crpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckobsie cuctemsl. [louck uHpopmanuu 1o
KJIIOYEBBIM CJIOBaM M 1O H300pakeHUto. JlocToBepHOCTh HH(POpPMALUH, IOJyUYEHHOH U3
HNHurepHera.

CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKAIUH.

CerteBoil 3THUKET, 0a30BbIe HOpPMBI WH(MOPMAIMOHHOW STHKH M TMpaBa INpu paboTe B
Wntepnere. Ctpateruu Ge3omnacHoro noseaeHus B iHTepHere.



TeopeTnyeckne 0CHOBbI MH(POPMATUKH

HNudopmanus u uHGpopMaLHOHHbIE POLECCHI

WNudopmanins — 0AHO U3 OCHOBHBIX NOHATUN COBPEMEHHOM HayKH.

NHdpopmanuss Kak CBeJeHHs, NpeAHA3HAYCHHbIE [UIS BOCHPUATHS UYEJIOBEKOM, U
UH(pOpMaLUA KaK JaHHBIE, KOTOPhIe MOTYT ObITh 00pabOTaHbl aBTOMAaTH3MPOBAHHOM CUCTEMOIA.

JIMCKpETHOCTh TaHHBIX. BO3MOXHOCTD ONMMCAHUSI HENPEPHIBHBIX OOBEKTOB U MPOIECCOB C
MTOMOIIBIO JUCKPETHBIX JaHHbBIX.

WNHpopmaLnoHHbIe MPOLECCH] — MPOLECCHI, CBSI3aHHBIE C XPAHEHUEM, ITPeoOpa30BaHUEM U
nepefavyei JaHHbIX.

IIpencraBnenue uapopmanuu

CumBon. AndaBur. MounHocTs andasuta. Pa3sHooOpaszue s3bIKOB U an(aBUTOB.
EcrectBeHHble M (opMaibHble S3bIKH. AN(ABUT TEKCTOB HA PYCCKOM s3bIKE. JIBOMUHBIN
anaBut. KonnyecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHaIMI) (PMKCUPOBAHHON JUIMHBI B
nBouyHoM andasure. I[IpeoOpazoBanme mobOoro andasurta k gBOMYHOMY. KomudecTBo
Pa3IUYHBIX CJI0B (PUKCUPOBAHHOMW JJIMHBI B ajaBUTE ONpeneaéHHON MOITHOCTH.

KonupoBanue cUMBOJIOB OJHOro andaBUTa C IOMOIIBIO KOAOBBIX CJIOB B JIPyroM
asnaBuTe, KOAOBas TAOIULA, JEKOIUPOBAHHE.

JBonunslii kxoxa. IIpencraBieHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JIBOMYHOM
andasure.

Nudpopmannonuelii 00bEM JaHHBIX. buUT — MHUHHManbHas eAMHUIA KOJIMYECTBA
UHPOpPMALUU — IBOMYHBIN pa3psn. Enunuiel usmepenus uHGOpMaIOHHOTO 00bEMa JTaHHBIX.
bur, GaiiT, kii100aliT, MerabamT, ruraGamr.

CkopocTb nepeayu JaHHbIX. EQUHUIBI CKOPOCTH MEpeIayu IaHHbIX.

KonupoBanue tekctoB. PaBHoMepHbili koa. HepaBHomepubiii koa. Komupoka ASCIL.
Bocsmubuthbie kogupoBku. [lonstre o konupokax UNICODE. [lexonupoBaHue cooOmeHmi ¢
UCIIOJIb30BaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTo Koaa. MHpopManmoHHbIi 00bEM TEKCTA.

Wckaxxenne nHpopmanum npu nepeaave.

OOmee mnpexncraBieHue O LUGPOBOM MPEACTABICHUN ayAHOBU3YalbHBIX M JPYIHX
HENPEPBIBHBIX JTaHHBIX.

KomupoBanue 1era. LlBetoBeie moxmenn. Mogens RGB. ['myOuna KoaupoBaHWMS.
[Tanutpa.

PactpoBoe u  BekTOopHOe TmpencTaBieHue — m3o0paxenuid. [lukcens.  OreHka
UHPOPMALMOHHOT0 00bEMa rpauueCcKUX JaHHBIX AJISl pACTPOBOTO H300paXKEeHHUS.

Konuposanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KonuuecTBo kaHaIoB 3aluCH.

OneHka KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABIEHUEM M XPAaHEHHUEM
3BYKOBBIX (DaiiJIOB.

NudopManmoHHbIE TEXHOJIOTHH

TexcToBBIE NOKYMEHTBI

TekcToBble TOKYMEHTHI U UX CTPYKTYpHBIE 3JEMEHTHI (CTpaHula, ab3all, cTpoka, CJIOBO,
CHUMBOJ).

TexkcToBbIl MpolLeccop — MHCTPYMEHT CO3aHUs, PelaKTUPOBaHUS M (OpMATHUPOBAHUS
tekcToB. [IpaBuna HaGopa Texcta. PenmaktupoBanme Tekcra. CpoiictBa cumBoioB. Ilpudrt.
Tuner mpudToB (pyOneHble, ¢ 3aceykamMy, MOHOMMPHHHEIE). [lomyKupHOE M KypCHUBHOE
Hayeptanue. CBoiCTBa a03aleB: TpaHMIIBI, a03alHBIA OTCTYI, WHTEPBAJ, BbIpABHUBAHHUEC.
[TapameTpsl ctpanutbl. CtuiaeBoe GopMaTupoBaHUE.



CrtpykTypupoBanue WHGOPMAIMK C MOMOIIBIO CHUCKOB W Tabiuil. MHOTrOypOBHEBBIC
cnucku. Jlob6aBieHne TaOnuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka m3o0paxeHHii B TEKCTOBBIE JNOKyMEHTbl. OOTekaHHe H300pa’keHUN TEKCTOM.
BxiroueHre B TEKCTOBBIM JOKYMEHT Auarpamm, (popmys, HyMepaluuud CTPaHHUL, KOJIOHTHUTYJIOB,
CCBIJIOK M JPYTHX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocos. ['oocoBoit BBoa TekcTa. Onruyeckoe
pacno3HaBanue Tekcra. KommberoTepHsiii niepeBoa. Mcmonbs3oBanue cepBucoB MHTepHeTa st
00paboTKH TEKCTA.

Komnbrortepnas rpaguka

3HaKOMCTBO ¢ rpadu4yecKuMu penakropamu. PactpoBeie pucynku. Mcnonb3oBaHue
rpauIeCcKux TPUMHUTHBOB.

Onepanuu  peAakTHpoOBaHUS TpaduyecKuXx OOBEKTOB, B TOM UHCIE IHPPOBBIX
¢dotorpaduii: u3MEeHEHHE pa3Mepa, 00pe3ka, MOBOPOT, OTpaxkeHHe, pabota ¢ obiacTaMu
(BBIIEIEHNE, KOIMPOBAHUE, 3aJIMBKA LIBETOM), KOPPEKIIMS LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CpEACTBAMHU
TEKCTOBOTO TMpoIleccopa WM JAPYrux Mporpamm (mpuiokeHuit). JloOaBneHue BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTHMeIUITHBIE NIPe3eHTANU

[ToaroroBka MynbTUMEANIHBIX mpe3eHTanui. Cmaiin. JloOaBineHue Ha ciaiig TekcTa U
n3o0pakeHuii. PaboTta ¢ HECKOIBKUMH ClIaliIaMHU.

JloGaBieHue Ha ciaii ay JUOBU3yalbHBIX JaHHBIX. AHUMaIMs. [ umepcchuiKy.

8 KJIACC

TeopeTnyeckue 0CHOBbI HHPOPMATUKH

Cucrembl cHHCICHUS

Heno3unmonHele ¥ TO3WIMOHHBIE CUCTeMbl cuncieHus. Aundasur. OcHOBaHHE.
Pa3Bépuyras ¢opma 3anucu umcna. IlepeBog B NECATUUHYIO CHCTEMY 4YMCEJl, 3allUCAHHBIX B
JPYTHX CUCTEMAaxX CUUCIICHHUS.

PumMckas cucrema cunciaeHus.

JIBonuHas cuctema cuucieHus. IlepeBon nenbix umcen B mpenenax or 0 mo 1024 B
JBOMUYHYIO CHCTEMYy cuucieHusa. BocbmepuuHas cucrema cuucienus. IlepeBony uucen wus
BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO U AECATUUHYIO cUCcTeMbl U 00paTHO. lllecTHaanaTepuynas
cucrema cuMciaeHus. IlepeBon uumcen U3 IIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO,
BOCBMEPHYHYIO U JIECATHYHYIO CUCTEMBI U 0OPATHO.

ApudpmeTnueckue onepanuy B IBOUYHON CUCTEME CUUCIICHUSI.

DJIEeMEHTBI MaTEeMATH4YeCKOM JTIOTUKH

Jlornueckue BbICKa3bplBaHMs. Jlormueckue 3Ha4€HHs BBICKA3BIBAHUNA. DJIEMEHTAapHBIE U
COCTaBHbIE BbICKa3bIBaHMA. Jlornueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (AUIBIOHKIMA, JOTUYECKOE CIIOXKEHHUE), «HE» (JIOTHUYECKOE OTpHIaHUE).
[Tpuopurer norudeckux onepauuii. OnpeneacHue HICTUHHOCTH COCTABHOIO BBICKA3bIBAHUS, €CIIN
M3BECTHBI 3HAYEHMsI ICTUHHOCTH BXOZSIIMX B HETO 2JIEMEHTAPHBIX BbICKA3bIBaHUN. Jlornueckue
BbIpaxkeHus. llpaBuia 3ammcu Jornyeckux BblpaxkeHHi. IlocTpoeHue TaOMUI[ MCTUHHOCTU
JIOTHYECKUX BbIPAXKEHHH.

Jloruueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMU KOMIIBIOTEPA.



AJITOPUTMBI U IPOTPAaMMHPOBAHHE

HcnonnuTesn ¥ aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKINH

[Tonsitue anroputma. McnonmHuTenu aaropuTMoB. AJITOPUTM Kak IUIaH YIPaBIICHUS
VCIIOJTHUTEIIEM.

CpoiictBa anroputma. CrocoObl 3amucH anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
nporpaMmma).

AnroputMuyeckne KOHCTpyKuuu. KoHcTpyknmsa «cimenoBaHue». JIMHEMHBIA aJITOPUTM.
OrpaHn4eHHOCTb JIMHEHHBIX aJITOPUTMOB: HEBO3MOYKHOCTH IIPELYCMOTPETH 3aBUCHUMOCTH
NOCJIEA0BATEIBHOCTH BBIIOIHIEMbIX JEHCTBUI OT UCXOIHBIX JaHHbIX.

KoHcTpykuus «BeTBICHUE): OTHAS U HEnoHast (JopMbl. BrinomHeHNe 1 HEBBITOTHEHHE
yCIIOBUS (MICTUHHOCTb U JIOXKHOCTb BbICKa3bIBaHUs). [IpocThie U cocTaBHbBIE YCIOBHUS.

KoHCTpyKIus «IOBTOPEHMsD»: LMKIBI C 3aJaHHBIM YHCIOM IOBTOPEHHH, C YCJIOBHEM
BBITOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pazpabotka ans (hopManbHOTO HMCIOIHUTENS AITOPUTMA, MPHUBOASAIIETO K TpeOyemMomy
pe3ynbTarty NpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka HECIIOXKHBIX alrOPUTMOB C
UCIOJIb30BAaHUEM LMKJIOB M BETBIEHUH Uil YIpaBieHHs (OPMaIbHBIMU HCIOJHUTEISAMH,
TakuMu Kak Pobot, Yepenamka, YepTéKHUK. BbINoiHEeHHE aaropuTMOB BpPYUHYIO U Ha
KoMmmbioTepe. CHHTaKCHYECKHE U JIOTHYecKre omuOKu. OTKa3bl.

S3bIK NIpOrpaMMHUpPOBaHUS

Ss3pik  mporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlkonbHbIi
AnropurMuyeckuii SA3bIK).

Cucrema nporpaMMUpOBaHuUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[lepemennasi: Tur, umsi, 3HaueHue. Llenpie, BeleCTBEHHbIE U CUMBOJIbHBIEC TIEPEMEHHBIE.

Omnepatop mnpucBavBaHusl. ApU(PMETUYECKHE BBIPAKEHUS M IMOPAJOK HUX BBIYMCIICHHUS.
Onepauuu ¢ 1eIbIMU YUCJIaAMHU: LEIOYUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHUS.

Bersnenus. CoctaBHble yClIOBUS (3aIIUCh JIOTMUECKUX BBIPAXKEHUHM Ha M3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxeHue MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHUCEIL.
Pemenne kBaapaTHOTO ypaBHEHHs, UMEIOLIETO BEILIECTBEHHBIE KOPHHU.

Jlnanorosast 0TJIaJKa MporpaMm: MOLIArOBOE BHINIOJHEHHUE, IPOCMOTP 3HAYEHHUN BEJIMYMH,
OTJIaJI0YHBIN BBIBOJI, BBIOOP TOUKHM OCTAHOBA.

Huka ¢ ycnoBuem. Anroput™ EBKiMaa uist HAXO0XKIEHUS HAHOOJBIIEro 00IIero JeuTeNs
JIBYX HaTypaJlbHbIX uucel. Pa3OueHue 3amucyu HaTypajJbHOI'O YMCIa B MO3ULMOHHON CHCTEME C
OCHOBAaHHEM, MEHBIIUM WK paBHBIM 10, Ha OTAETbHBIE LHUDPHI.

[ukin ¢ nepeMeHHO. ANTrOpUTMBI IPOBEPKHU AEIUMOCTH OAHOIO LIENOr0 YUCIIa Ha APYTOE,
IIPOBEPKU HATYpaJIbHOTO YKCia Ha IPOCTOTY.

O6paboTka  CUMBOJBHBIX  JaHHBIX. CHUMBONBHBIE  (CTPOKOBBIE)  IEPEMEHHEIE.
[TocumBonbHas oOpaboTka cTpok. Ilogcyér wyacTOTHl TOSBIEHHS CHUMBOJA B CTPOKE.
Berpoennsie GpyHKIuu 11 00pabOTKU CTPOK.

AHaJM3 aJITOPUTMOB

OmnpeneneHue BO3MOXKHBIX PE3YyJbTATOB PAaOOThl aJIrOpUTMa IPU JAHHOM MHOXXECTBE
BXOJHBIX JAHHBIX, ONPEICICHUE BO3MOXKHBIX BXOIHBIX JAHHBIX, MPUBOIALIMX K JaHHOMY
pe3yJbTarty.



9 KJIACC

ud¢posas rpaMOTHOCTH

I'noGaabHasi cetb UHTEPHET M cTPaTerun 0€301MaCHOI0 NMOBeJAeHNUsI B Hell

I'moGanbnas cetb Murepner. IP-agpeca y3moB. CereBoe XpaHeHHE HaHHBIX. MeTOJbl
MH/IMBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MelieHus: HoBoi nHdopmaruu B MuTepHere. bonbime
JaHHbIE (MIHTEPHET-JaHHbIE, B YaCTHOCTU JaHHbIE COLUATIbHBIX CETEH).

[Tonsitne 06 nHpOpMAITMOHHOW 0€30MacHOCTH. YTPo3bl HHGOPMAIIMOHHONW 0€30MaCHOCTH
npu pabore B INI00ANbHOM ceTH M MeTonabl mpoTuBojeiicTBUA uM. llpaBuna Ge3omacHon
ayreHTH(uKanuu. 3amuTa JUYHOW uWHPopmauuu B MHTrepHere. besomacHble crpareruu
nosenenus B Uurtepuere. Ilpenynpexienue BOBI€UEHHsS] B JI€CTPYKTUBHbIE M KpPUMHHAJIbHBIC
(hopMBI ceTeBOM aKTUBHOCTH (KHOEPOYIUTUHT, GUIIHHT U ApyTrHe (GOPMBI).

Padora B HH()OPMALIMOHHOM NIPOCTPAHCTBE

Bunel nesrenbHocTd B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBUCHI
(mouroBast ciry:k0a, BHIEO-KOH(EPEHI-CBA3b M JAPYTHE), CHpPaBOYHBIC CIYXObI (KapThl,
pacrnucanus ¥ APyTHE), MOMCKOBBIC CITY>KOBI, CITY»KOBI OOHOBJICHHS ITPOTPAMMHOTO 00€CTICUCHHSI
u gapyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX ycnyr. OOnayHbple XpaHWIHINA JaHHBIX.
CpenctBa coBMeCTHOM pa3paboTku JOKyMeHTOB (oHiaiH-oduckl). [IporpamMmHaoe obecnieueHne
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE M TpadUYecKHe peNaKkTOpbl, CPeasl pa3padoTKu
IPOrPaMM.

TeopeTndeckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue KaKk MeTO/ MO3HAHUS

Mopnens. 3amadm, pemaemMbie ¢ MOMOIIBIO MozenupoBanus. Kimaccudukanmm momeneii.
Marepuanbible (HaTypHble) W HHQOpPMalMOHHBIE Mojenu. HemnpepblBHbIE U JIUCKpPETHBIE
monenu. Mmutanuonnsie Monenu. UWrpoeie monenu. OneHKa aJeKBaTHOCTH MOZEIH
MOJICIUPYEMOMY OOBEKTY U LIEJISIM MOJICITUPOBAHUSI.

Tab6muunbie Moaenn. Tabnuia Kak MpeACcTaBICHNE OTHOIICHUSI.

ba3bl gannbix. OTO60p B TabnUIle CTPOK, YIOBIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepuuna, pedpo, myts. OpueHTHpOBaHHBIE U HEOPUEHTHPOBaHHBIC Tpadsbl. J{arHa
(Bec) pebOpa. BecoBas matpuma rpacda. nuna mytd Mexay BepmimHamu Tpada. Iloumck
ONTUMAJIBHOTO IMyTH B rpade. HauanpHas BepmuHa (MCTOYHUK) M KOHEYHAs BEpIIMHA (CTOK) B
OpUEHTHUpOBaHHOM rpade. BpruncieHue koauuecTBa MyTed B HaNpaBICHHOM alUKIMYECKOM
rpade.

Hepeso. Kopenb, Bepmmua (y3en), JucT, pebpo (myra) gepeBa. BeicoTa paepesa.
[Honnepeso. IIpumeps! nucnonp3oBanus AepeBbeB. [lepeOop BapuaHTOB ¢ MOMOIIBIO JIEpEBa.

[TonsiTne mMaTreMaTHueCKOM MOJENU. 3aJayd, peuiaeMble C MOMOIIBI0 MaTeMaTUYECKOrO
(KoMIBIOTEpHOTO) MojenupoBanus. OTINYNe MaTeMaTUYECKON MOJIETTH OT HATYpHOU MO U
OT CJIOBECHOT'O (JINTEPAaTYypPHOI0) OMHCAHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOI'O  MOJEIMPOBAHMS:  IOCTAaHOBKA  3a/Jadyd, IOCTPOEHHUE
MaTeMaTHYeCKOM  MOJENM, TMporpaMMHas  peajlu3alus, TeCTUpOBaHUE, IPOBEICHUE
KOMIBIOTEPHOTO SKCIIEPUMEHTA, aHAIIU3 €r0 Pe3yJbTaTOB, YTOYHEHHE MOJIETH.



AJITOPUTMBI U IPOTPAaMMHPOBAHHE

Pa3pa0oTka aJropuTMOB U NpOrpamMmm

Pa3buenne 3amaum Ha mnoazagauu. CocTaBieHHE aNrOPUTMOB M TIpOrpamMMm c
UCIIOJIB30BAHUEM BETBJICHHUM, LHKIOB W BCIIOMOTATENIBHBIX aJITOPUTMOB U1 YIPABIICHUS
ucronHuteneM PoOOT mnu ApyruMy HCIIONHUTENISAMH, TakMMU Kak Yepenamika, UepTExHUK U
JIPyTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHE M OTJIaJKa
pOrpaMM, pealn3yIOIUX THUIIOBbIE AJITOPUTMBI OOPAOOTKH OJHOMEPHBIX YHCIIOBBIX MAaCCHUBOB,
Ha OOHOM M3 s3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#, IlkonbHbIH
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YMCIOBOIO MAacCUBa CIIy4allHBIMH UHCJIaMH, B
COOTBETCTBUU € (HOpMYJION WM MyTEM BBOJA YHCEN, HAXOXKICHUE CyMMbI 3JIEMEHTOB MacCHUBa,
JUHEWHBIA TIOMCK 3aJaHHOIO 3HAYEHHs B MAacCUBEe, TMOJCYET DIIEMEHTOB MACCHBA,
YIOBJICTBOPSIIOIIMX 33JaHHOMY YCJOBHIO, HaXOXKICHWE MHUHHMAJIBHOIO (MaKCHUMAIbHOTO)
aneMeHnTa MmaccuBa. COpTUpOBKA MacCUBa.

OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJIMYECTBA, CYMMbBI,  CPEIHEro

apudmeTuyecKoro, MUHHUMAJIBHOT'O u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
MIOCJIEA0BATEIBHOCTH, YAOBIETBOPSAIOLIMX 3aJaHHOMY YCIIOBHIO.
Yupasienue

Vupasnenue. Curnan. ObpaTtHasi cBsizb. [losydeHne CUTrHajIoOB OT IUQPOBBIX JaTUYUKOB
(xacaHus1, pacCTOSIHUSI, CBETA, 3ByKa U Apyroro). [Ipumeps! UCHONb30BaHUs NPUHIMIIA 0OpaTHON
CBSI3W B CHUCTEMax YIPaBJICHUS TEXHUUYECKUMH YCTPOICTBaMHU C MOMOILBIO JAaTYUKOB, B TOM
qrcie B pOOOTOTEXHHUKE.

[Ipumepsr  poOOTH3MPOBAHHBIX CHUCTeM (CHCTEMa  YIpABICHUS JIBIDKCHHEM B
TPAHCIOPTHOM cHCTeMe, CBapouyHas JMHHSA AaBTO3aBOJIa, ABTOMATH3HMPOBAHHOE YIIPABIICHHE
OTOIJICHHMEM JI0Ma, aBTOHOMHAasl CHCTEMa YIMpaBJIECHUS TPAHCIOPTHBIM CPEICTBOM M JIpyrue
CHUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonatue o0 3meKTpOHHBIX TaOnuuax. TUIBI JaHHBIX B sSUEHKaX JIEKTPOHHON TaOIMIIBI.
PenaxktupoBanue u gopmarupoBanue Tabaui. BerpoeHHble PYHKIUU 171 IOMCKAa MaKCHUMyMa,
MHUHHMYyMa, CYMMBl W cpenHero apudmerndeckoro. COpTHpOBKa IaHHBIX B BBIICICHHOM
nuanazoHe. IlocTpoeHume guarpamMMm  (THCTOrpaMMa, KpyroBas —JAMarpamma, TOYEYHas
nuarpamma). Beibop tumna quarpamMmel.

[IpeoOpazoBanue Gpopmyn npu konupoBaHuu. OTHOCUTENbHASI, A0COMIOTHAS U CMEIIaHHAS
azipecarms.

VY ci10BHBIE BBIUMCIIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMHpPOBaHUE U NMOACYET 3HAUYCHUH,
OTBEYAIOIIUX 3aJaHHOMY YycioBuioo. OOpaboTka OonbIIMX HAOOpOB JaHHBIX. YucieHHOe
MOJICIMPOBAHUE B AIEKTPOHHBIX TaOIUIIAX.

HNudopmanuoHHbIE TEXHOJIOTHH B COBPEMEHHOM 001IeCTBe

Ponb mHGOpMAaLMOHHBIX TEXHOJIOTUH B PAa3BUTHU SKOHOMHUKU MHpA, CTPaHbI, PErHMOHA.
OTKpbIThIE 00pa30BaTENbHbBIE PECYPCHI.

IIpodeccun, cBs3anHble ¢ HMHOOPMATHKOW M WH(POPMALMOHHBIMH TEXHOJOTHSIMHU: BEO-
J3aifHep, MPOrpaMMUCT, Pa3padOTINK MOOMIIBHBIX MPHIOKEHHUH, TECTHPOBIIUK, apXUTEKTOP

mporpaMMHOI o O6GCH€‘~ICHI/I$I, CIICHHUAJIMCT 110 aHAaJIN3y JaHHBIX, CHCTEMHBIH AAMUHUCTPATOP.



INIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI mo
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenne mHPOpMATHKKH HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAaIpPaBJICHO Ha
JOCTHKEHHE OOYYaIOIUMUCS JUYHOCTHBIX, METANpPEJAMETHBIX M TMPEIMETHBIX pPe3yJIbTaToB
OCBOCHHUSI COJIEPIKaHUsI yueOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl HMMEIOT HANpaBICHHOCTh HA pELICHHE 3a/ad BOCIUTAHMS,
Pa3BUTHS U COLMATH3AIMHI 00YYAIONINXCS CPECTBAMHU YUYEOHOTO IIpeIMeTa.

B pesynbprate usydeHus WHPOPMATHKH Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHHs Yy
oOyyarormierocs OyayT chOpMUPOBAHBI CISAYIOIINE TUIYHOCTHBIE PE3YJIHTATHI B YACTH:

1) maTprMoOTN4eCKOro BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYUYHOMY
HACJICIUIO, TOHUMAaHUE 3HaUYeHUsT MHPOPMATUKU KaK HAyKU B JKU3HH COBPEMEHHOTO OOIIECTBa,
BJIQJICHUE JIOCTOBEPHOU MH(POPMAITUEH O MEePEIOBBIX MHPOBBIX W OTEUCCTBCHHBIX JOCTHKCHHSIX
B o0Ojactu MHGOPMATUKU U MH(POPMAIIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX
3HaHUAX O HU(POBOH TpaHCHOPMALIUK COBPEMEHHOTO O0IIECTBa;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpHUEHTAIMsI Ha MOpPAJbHBIC IICHHOCTH W HOPMBI B CUTYallUsSIX HPABCTBCHHOTO BHIOODA,
TOTOBHOCTh OLIEHMBATh CBOE MOBEJEHUE U MOCTYMKH, a TaKXKe MOBEIECHUE U MOCTYNKU IPYTHX
JIOACH C TMO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHHS TMOCIEICTBUN
MOCTYIIKOB, AKTUBHOE HEMPHUSITHE ACOIMATBHBIX TIOCTYIKOB, B TOM uucie B UHTepHeTE;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

NPEJICTAaBICHUE O COIMAIbHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJJICKTHBE, B TOM YHKCJE B COLMAIBHBIX COOOIIECTBaX, COOMIOACHHNE MPpaBuil 0€30MacHOCTH, B
TOM YHUCJIC HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPE/e, TOTOBHOCTh K Pa3HOO0pa3HOU
COBMECTHOH JIEATEIHbHOCTH TPHU BBHITIOJHEHUHM YYEOHBIX, TO3HABATENBHBIX 3a7ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IMpolecce ITOU
y4eOHOM J1eATeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE M MOCTYIKH CBOMX TOBapHILEH
C TIO3HIIMH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIIEICTBUIN TOCTYIKOB;

4) eHHOCTeil HAYYHOTr0 MO3HAHUS:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEJCTaBICHUI 00 uHpopmanuu,
UHGOPMAIMOHHBIX ~ TpolleccaX W HMHQOPMAIIMOHHBIX TEXHOJOTHSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOW MPAKTUKU U COCTABISAIONUX 0a30BYIO
OCHOBY JIJISl TOHUMAHUS CYITHOCTH HAYYHOU KapTHHBI MUPA;

WHTEpEC K OOYYEHHWI0 W TO3HAHWIO, JII0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHnI0, 0CO3HAHHOMY BBIOOPY HAMpaBIE€HHOCTH U YPOBHS 00y4YeHHUsI B TaTbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENLCKON AESITENbHOCTH, yCTaHOBKAa Ha
OCMBICJICHHE ONBITAa, HAOJIONEHUH, TOCTYIKOB W CTPEMIICHHE COBEPIICHCTBOBATH IYTH
JOCTHKCHUS HHIUBUYyJTbHOTO W KOJUIEKTHBHOTO OJIArOITOJTYHS;

c(OpMUPOBAHHOCTh ~ MH(POPMAIMOHHON  KyJIbTYypbl, B TOM  YHCJE€  HABBIKOB
CaMOCTOSITENILHOM paboThl ¢ YUeOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYpOi, pa3HOOOpa3HBIMU
cpencTBaMu MHGOPMAIMOHHBIX TEXHOJOTHH, a TaK)K€ YMEHHUS CaMOCTOSITEIIbHO OIPEACISAThH
LIETTM CBOEro OOy4YeHHWs, CTaBUTh M (OPMYIUPOBaTh i ceOs HOBBIE 3amadu B ydcOe u
MO3HABATEJIbHON JEsATeNbHOCTH, pa3BUBaTh MOTHUBBI WM HMHTEPECHl CBOEH IO3HABATEIbHON
NeSITeIbHOCTH;



5) popmupoBaHus KyJbTYpPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 370POBbIO, YCTaHOBKA
Ha 3JI0pOBBIA 00Opa3 KU3HMU, B TOM YHUCJIE WU 3a CYET OCBOCHUS W COOIIOJEHUS TpeOOBaHMIA
0e30MacHOi SKCIUTyaTaluu CPeICTB NHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPY10BOr0 BOCIIUTAHUSA:

UHTEpEC K MPaKTUYECKOMY M3yUYeHHIO Mpodeccrii U TpyAa B cdepax mpodeccnoHaTbHON
NeSTeNIbHOCTH, CBSI3aHHBIX C HWH(OPMATUKOH, MPOrpaMMUPOBAaHMEM M HH(OPMALXOHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha JIOCTIKEHUSAX HAYKH MH(OOPMATUKH M HAyYHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOpP M TMOCTPOEHHE WHAMBHUIAYAIbHOH TPAaeKTOpUU O0Opa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX U OOIIECTBEHHBIX MHTEPECOB U OTPEOHOCTENH;

7) IK0JI0rH4eCKOro BOCIIMTAHUS:

0CO3HaHME INI00ATBHOT0 XapaKTepa SKOJIOTHYECKUX NpoOeM U MyTel uX pelieHusi, B TOM
qrcie ¢ y4éTOM BO3MOXKHOCTEH HH(POPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) anmanranmum oOydamomerocsi K M3MEHSIIOIIUMCS YCJIOBMSAM COLMAJIBHOH U
NMPHUPOIHOM Cpe/bl:

OCBOCHHME OOYYAIOIIMMUCS COLMATBHOTO OIbITa, OCHOBHBIX COLHUAIBHBIX POJCH,
COOTBETCTBYIOIIUX BEIYyLICH JAEATENIbHOCTH BO3pacTa, HOPM M TMpaBHJ OOIIECTBEHHOTO
noBesieHus, GopM colnanbHON KU3HU B TPYMIAX U COOOIIECTBAX, B TOM YHCJIE CYIIECTBYIOIINX
B BUPTyaJIbHOM IIPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHMSI MpOrpamMMmbl MO HH(POPMATUKE OTPaKarOT
OBJIAJICHHE YHUBEpCaIbHbIMU y4eOHBIMU JNEUCTBUAMU - [IO3HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

I[Mo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jornueckue aelcTBHA:

YyMEHHE OIpeAeNsITh TMOHATHSA, CO3/JaBaTh OOOOIIEHUs, YCTAaHABIMBATh AHAJIOTHH,
KJIaCCU(UITMPOBATH, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIS KIIACCU(DUKALINU,
yCTaHaBJII/IBaTB HpI/I‘II/IHHO-CHCI[CTBeHHBIC CBA3U, CTpOI/ITB JIOTHUYCCKHUC paCCy)KHeHI/ISI, acJiaTb
yMO3aKJ'IIOII€HI/I${ (I/IH)IYKTI/IBHI)IG, I[C)IYKTI/IBHI)IG " 110 aHaJ'IOFI/II/I) " BBIBOJBI,

yMEHHE CO3/1aBaTh, MPUMEHATh U NMPEOOPA30BHIBATh 3HAKH M CHUMBOJIBI, MOJICTTH M CXEMBbI
JUISL pEIIeHUs yUeOHBIX U MO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMpATh CHOCOO pelieHus: yd4eOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BHIOUPATh HaubOoONee TMOAXOMAIIMH C YYETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBarebCcKue JeHCTBUA:

(hopMyIHpOBaTh BOMPOCHL, (PUKCHPYIOIIUE Pa3pblB MEXAY pealbHBIM M KeIaTeIbHBIM
COCTOAHHUECM CI/ITyaHI/II/I, 06T>€KTa, 1 CaMOCTOSITCIIBHO yCTaHaBJ'II/IBaTB HCKOMOE€ U TaHHOC,

OIICHUBATh HA MPUMEHHMOCTh W JOCTOBEPHOCTh HH(OPMAIIUIO, TMOJTYYECHHYIO B XOE
HCCIICIOBAHUS

POTHO3MPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE TMPOIECCOB, COOBITHH H WX
IIOCJICACTBUA B AHAJIOTUYHBIX WUIIN CXOJIHBIX CI/ITyaHI/IﬂX, a TAKXC BBIIBUT'AaTh HpGI[HOJ'IO)KeHI/H[ 06
MX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.
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Pabora ¢ nnopmanmeii:

BBISBIISATh JePUIMT HH(POPMAIUK, JaHHBIX, HEOOXOIUMBIX Ul PELICHUS TTOCTABICHHOMN
3aa4u;

NPUMEHATh DPA3JIMYHbIE METOJbl, MHCTPYMEHThl M 3alpochl MpHU IOUCKE M OTOOpe
UHPOPMALIMK WM JAaHHBIX M3 HMCTOUYHUKOB C Y4ETOM IMpPEIOKEHHOW yueOHOHM 3amaun u
3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBAThH W WHTEPIPETUPOBATh HH(POPMAIIUIO
pa3nUYHbIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TNpeACTaBiIeHUs HHPOPMALUU U
WITIOCTPUPOBATH pelllaeMble 3a/1aui HECIOKHBIMU CXEMaMH, IUarpaMMaMi, HHOHW rpaduKoi u
HX KOMOMHAILIUAMU;

OLIEHUBAaTh HAJEKHOCTh MHPOPMALUU IO KPUTEPHUSIM, MPEIOKEHHBIM YUUTENIEM WU
c(OpMYIMPOBAHHBIM CAaMOCTOSTENIBHO;

3¢ GEKTUBHO 3alIOMUHATH U CHCTEMAaTU3HPOBATH HH(POPMALIHUIO.

KoMMyHUKATHBHBIE YHHBepPCAJIbHbIe YUeOHbIE TelcTBUSA

Oo0wmenne:

COIOCTABJIATh CBOM CYXICHHMS C CYXICHUAMH JPYIMX YYacTHUKOB JHAiOra,
O0OHapy>KUBaTh pa3IMYMe U CXOJICTBO MO3HIIN;

nyOJIMYHO  TIPEICTABIATH  PE3YJbTaThl  BBIMOJIHEHHOTO  OMBITA  (9KCIEPUMEHTA,
UCCIIEI0BaHMs, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3ajjay Ipe3eHTAlUuN U
0COOEHHOCTEH ayTMTOPHH U B COOTBETCTBHH C HUM COCTABJISTh YCTHBIE U MUCbMEHHBIE TEKCTHI C
UCTIOJIb30BaHUEM MILTIOCTPATHBHBIX MaTEPHAJIOB.

CoBMecTHas 1€ATEIBHOCTD (COTPYAHMYECTBO):

IOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U MHAMBHUYaJbHOH pabOThl MpHU
pelIeHN KOHKPETHOW MPOOJIeMbl, B TOM YHCJIE MTPU CO31aHUH WH(POPMAIIMOHHOTO MPOIYKTA;

NPUHHUMATh 11€JIb COBMECTHON HMH(OPMALMOHHOW AEATEeIhbHOCTH MO cOopy, oOpaboTke,
nepenaye, GpopManuzanuu MHPOPMALNUHU, KOJUIEKTUBHO CTPOUTH JEHCTBHS MO €€ TOCTHKEHUIO:
pacrpenenaTh poJiu, T0rOBapUBaThCs, 00CYKIATh MPOLIECC U PE3yJIbTAT COBMECTHON PabOTHI;

BBITOJIHATH CBOIO YacTh paboThl ¢ MHpOpMalued uid WHPOPMALMOHHBIM HPOJYKTOM,
JOCTHUTasi KAYeCTBEHHOTO Pe3yJIbTara 10 CBOEMY HAIIPABICHHIO U KOOPIMHHUPYS CBOU JEHCTBHS
C IpyI'MMU YJI€HaMU KOMaH/IbI;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MH(POPMALIMOHHBIN NMPOIYKT 110 KPUTEPHUSIM,
CaMOCTOATENIbHO C(HOPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUS;

CpaBHUBATh PE3YyJbTAThl C MCXOAHON 3amadell W BKIAJ KaXKIOTO0 WieHa KOMaHIbI B
JOCTH)KEHUE DPE3yJbTaToB, pPa3lesiiATh c(epy OTBETCTBEHHOCTH M TMPOSIBIATH TOTOBHOCTh K
NpeOCTABICHUIO OTUETa Mepe]] IPyImon.

PeryjsiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA

Camoopranu3anusi:

BBISIBJIATh B )KU3HEHHBIX U YUEOHBIX CUTYALMSIX IPOOIEMBbI, TpEOYIOLINE PELICHHUS;

OpUEHTHPOBATLCS B PA3NIMYHBIX NOAXOAAX K MPUHATHIO pPELIEHUH (MHIUBUAYaIbHOE
IPUHATHE PELEHUN, IPUHATHE PELICHUI B TPYMIIE);

CaMOCTOSITENIbHO COCTAaBIISATh aJTOPUTM pELIeHMs 3ajJauyd (WM €ro 4acTb), BBIOMpAaTh
cnoco0 pemeHus Yy4eOHOW 3amaud ¢ Y4ETOM HMMEIOLIUXCA PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh NPEAJIaracMble BApUAHThI PELLICHUI;
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COCTaBJIATh IUIAH JEHCTBUH (IUIaH peajlu3allid HAMEUEHHOTO aJirOpUTMa pEIIeHHs),
KOPPEKTHPOBATh MPEUIOKEHHBIN aITOPUTM C YUETOM MOTYUYEHHS] HOBBIX 3HAHUN 00 M3ydaeMOM
00BEKTE;

JienaTh BbIOOp B YCJIOBUSIX NMPOTUBOPEYMBON MHPOpPMALMU U OpaTh OTBETCTBEHHOCTDH 3a
pelIeHuE.

CaMoKkOHTPOJIb (peduiexkcus):

BJIQJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEQIIEKCHH;

JlaBaTh OLIEHKY CUTYalluu U MPeJylarath IiaH e€ N3MEHEeHHUS;

YUUTBHIBaTh KOHTEKCT M MNPEABUAECTH TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTH IIpH
peeHnn yueOHoH 3a1au, alalTHPOBATh PEIICHUE K MEHSIOUIMMCS 00CTOSTEILCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHUS (HEJAOCTHXKEHHS) PpEe3yJIbTaToB HH(OPMaLMOHHON
NeSITeIbHOCTH, [1aBaTh OLIGHKY NPHOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTHBHOE B
IIPOM3OLIEIIIEN CUTYalNH;

BHOCUTBH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, M3MEHUBIIMXCS
CUTYalluH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSM.

IMOIMOHANbHBIN HHTE/ICKT:

CTaBUTh ce0s1 HA MECTO JIPYroro yejaoBeKa, IOHMMAaTh MOTHBBI U HAMEPEHUS APYTOTo.

IIpunsTue ceds1 M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJHMPOBATH BCE BOKPYI Jak€ B YCIOBMSIX OTKPBITOIO
JIOCTYTIA K JIF0OBIM 00bEMaM HH(OpPMAITUH.

HNPEIMETHBIE PE3YJIBTATbBI

K xoniy o0ydenus B 7 kiaacce y o0yyaromerocst 0yryT copMHpPOBAHbI CIETYIOIUE YMEHUS:

HOSCHATH HAa MPUMEPAX CMBICI HMOHATHH «MHPOpMaLusLy, «MH(OOPMAILIMOHHBIN MPOLIECCH,
«0bpaboTka nH(pOpMAUNY, «XpaHEHHE HHPOPMALIUNY, «TIepeaada HHPOPMALTUI»;

KOAHMPOBATh M JIEKOJUPOBATH COOOIIEHUS IO 33JaHHBIM NpaBUJIaM, JEMOHCTPHPOBATH
IIOHUMaHWE OCHOBHBIX TPUHIMIIOB KOAMPOBAHUSA MH(OpPMALMK Pa3IMYHON  MPUPOJBI
(TekcToBoH, rpaduyeckon, ayano);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IMYHBIX an(paBUTax, ONEPUPOBATH
eIMHUIIAMH U3MEpeHUsT HH)OPMAITMOHHOTO 00hEMa M CKOPOCTH TIepeIauy TaHHbBIX;

OLICHUBAaTh M CPaBHUBATh pa3Mepbl TEKCTOBBIX, IpapUUECKUX, 3BYKOBBIX (aillloB U
BUI0(aILOB;

NPUBOJIUTH TMPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHs M TepeAadyd HWH(POpMAINH,
CpaBHUBATh WX KOJIMUYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICJIAT OCHOBHBIE 3TaIlbl B UICTOPUH M MIOHMMATh TEHJICHIIMH Pa3BUTHsI KOMIIBIOTEPOB U
IpOrpaMMHOTr0 oOecrieueHus;

NoJdy4aTb M  HCHOJNB30BaTh HHGOPMAIMIO O XapaKTEPUCTUKAX IEPCOHAIBLHOTO
KOMITBIOTEpPA M €r0 OCHOBHBIX dJIEMEHTaX (IIPOIeccop, ONepaTuBHAS MaMsTh, JOJITOBPEMEHHAs
namsTh, yCTpOICTBa BBO/Ia-BbIBO/IA);

COOTHOCHTB XapaKTEPUCTUKH KOMIIbIOTEPA € 3aJa4yaMH, PEIaéMbIMU C €T0 MOMOILBIO;

OPHEHTUPOBATHCS B HEPAPXMUECKON CTPYKType (ailjioBOil CUCTEMBI (3alHChIBATh MOJTHOE
ums (ailna (karajora), myTeh K (aimy (KaTajgory) Ho HMEIOIIEMycs OnucaHuio (haiaoBoit
CTPYKTYPBbI HEKOTOPOTO MH(GOPMAITMOHHOTO HOCUTENS);
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paborate ¢ (aiioBOl CcHCTEMOW MEePCOHAILHOIO KOMIIBIOTEpAa C HCIIOJIb30BaHHEM
rpagpudeckoro  uHTepdeiica, a  HMEHHO:  CO3/1aBaTh, KOIHUPOBaTh, IepeMeIIaTh,
[IepEeMEHOBBIBATh, YIAISATh U apXUBUPOBATh (ailyibl U KaTaJIOTH, UCIIOJIb30BATh AHTUBUPYCHYIO
IPOrpaMMy;

IPEACTABIIATL  PE3YJNbTATBl  CBOCW  ACATEIIBHOCTH B BHUAE  CTPYKTYPHUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUMHBIX IIPE3CHTALIUN;

nckatb uHopmanuio B IHTepHere (B TOM 4Yucie, MO KIIOYEBBIM CJIOBaM, IIO
U300paKEHHIO), KPUTUYECKH OTHOCUThCS K HalIeHHOHN MH(OpMaIuK, 0CO3HaBasi OMACHOCTh IS
JUYHOCTH U oOmIecTBa pacnpoCTpaHEHHs BPEIOHOCHOM uWHpOpMalnuMu, B TOM 4HCIE
JKCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTePa;

MIOHUMAaTb CTPYKTYPY aJpECOB BEO-PECYpPCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIN;

cobmogatb  TpeOoBaHMA ~ 0€30MacHOW  SKCIUTyaTallMd  TEXHUYECKUX  CPENICTB
UH(QOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, COONIONATh CETEBOM ITHKET, 0a30BbIC
HOpPMBbI MH(OPMAIIMOHHOM 3TUKU U MpaBa Ipu padboTe ¢ MPUIOKEHUSIMH Ha JII0ObIX yCTpoicTBax
u B MlHTepHeTe, BbIOUpaTh 0€30MacHble CTPATETUH MTOBEICHHS B CETH;

OPUMEHATh METOJbl TPOPUIAKTUKNA HETaTUBHOTO BIMSHUS CPEACTB MHPOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI Ha 310POBbE I10JIb30BATEIIA.

K xoniy o0yuenus B 8 kiacce y o0ydaromierocst 0yayT copMUpPOBAHBI CICTYIONTHE YMECHHUS:

NOSICHATh HA MPUMEpax pazivyusi MEXAy MNO3UUUMOHHBIMM W HENO3ULHUOHHBIMHU
CUCTEMAMHM CUHMCIICHUS;

3amUChIBaTh W CpaBHHUBaATh 1enbie yucaa or 0 mo 1024 B pa3nuyuHbIX MO3UIIMOHHBIX
cucTteMax cuuciieHus (¢ ocHoBaHUSAMH 2, 8, 16), BBINOIHATH apu(PMETHUCCKUE OTEPAIMH HAJl
HUMU;

pPacKpbIBaTh CMBICI MOHSTUN «BBICKA3bIBAHUEY», «JIOTHYECKAs OMEPALMS», «JIOTMUECKOE
BBIPKCHHEY;

3alMChIBaTh JOTUYECKHUE BBIPAXKEHUS C MCIOJIb30BAHUEM JU3BIOHKIIMM, KOHBIOHKIUU U
OTPULIAHUS, OMNPEAENATh HCTUHHOCTb JIOTMYECKUX BBIPAKEHUW, €CIM HW3BECTHBl 3HAYCHUS
WCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOIUIIl UCTHHHOCTH JUISI JIOTHYECKHX
BBIPAKCHMI;

PacKpbIBaTh CMBICH MOHSITHH «HCIIOJHUTENbY, «AITOPUTM», «IIPOrpamMmay, MOHUMas
pasHUIly MEXAy YIOTpeOIeHneM dTHX TEPMUHOB B OOBIICHHOW peur U B HHPOPMATHKE;

OIMHCHIBATh AJTOPUTM PEIISHUS 3aJa4d Pa3TUYHBIMU CIOCOOAMH, B TOM YHCIE B BHIE
0JI0K-CXEMEI;

COCTaBIISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOXHBIE alTOPUTMBI C
UCIIOJIb30BAaHUEM BETBIICHUN M IIUKJIOB Ui YNpPaBICHUS WCIOIHUTENSIMHU, TaKUMH Kak Polor,
UYepenamka, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAHTHI M IMEPEMEHHbIE Pa3JIMYHBIX THUIOB (YHCIOBBIX, JIOTUYECKHUX,
CUMBOJIbHBIX), a TAKXKE€ COJEPIKaINe UX BhIPAXKEHHUS, UCIIOJIb30BaTh ONEpaTop NPUCBAUBAHUS;

UCIIOJIb30BaTh MPH pa3paboTKe MPOrpaMM JIOTUYECKUE 3HAYCHHUS, OTIEPALIUU U BBIPAKEHUS
C HUMU;

AHAJIN3UPOBATh MPEITIOKEHHBIE AITOPUTMBI, B TOM UHUCIIE ONPEAEIATh, KAKUE PE3YyJIbTaThl
BO3MO>KHBI IIPU 33JJaHHOM MHO>KECTBE MCXO/IHbIX 3HAYEHUII;

CO3/1aBaTh U OTJAXXUBATh MPOrPAMMbI Ha OJTHOM U3 S3BIKOB MporpammupoBanus (Python,
C++, Ilackanb, Java, C#, LllkonbHbli AnropurMudeckuil SI3bIK), peanu3yroliue HECJIOKHBIE
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QITOPUTMBI 00Pa0OTKM YHMCIIOBBIX JAHHBIX C MCIIOJB30BAaHMEM IIMKJIOB W BETBJICHHUH, B TOM
YHClie peaNnu3yIollue IMPOBEPKY JAEIMMOCTH OJHOIO IEJOoro 4Yucia Ha JIpyroe, MPOBEPKY
HaTypaJbHOI'O YKCIa Ha MMPOCTOTY, BBIJIEICHUS LU(P U3 HATYPAJIbHOTO YKCIIA.

K koH1y o0yuenus B 9 kiacce y oOyuatorierocs 0yayT chopMUpOBaHbI CIEAYIOIINE YMEHUS:
pa3duBaTh 3a7aydl Ha MOJ3aJayd, COCTABIATH, BBHINOJHATH BPYYHYIO M Ha KOMIIBIOTEpPE
HECJIO)KHBIE aJTOPUTMbI C HCIOJIb30BAHMEM BETBJICHMM, ILMKJIOB M BCIIOMOTraTebHBIX
QJITOPUTMOB JIJIsl YIIPABJICHUS UCIIOTHUTENAMHU, TakuMu Kak Po6ot, Uepenanika, UepTéxHUK;

COCTaBJIATh M OTJIAKUBATh MPOTPAMMBbI, PEATU3YIOLIHE THIIOBbIE aJTOPUTMBI 0OPAaOOTKH
YHCJIOBBIX IOCIIEA0BATENBHOCTEN WM OJHOMEPHBIX YHMCIOBBIX MAacCHBOB (IIOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMbI MJIM KOJIMYECTBAa 3JEMEHTOB C 33JaHHBIMH CBOWCTBaMH) Ha OJHOM W3
sa36IK0B TIporpammupoBanus (Python, C++, Tlackane, Java, C#, IlIkonbHBIH AITOPUTMUYECKUNA
S3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJEIbY, «MOJAEIUPOBAHHUEY, ONPEAEIATh BUIABI MOJEIEH,
OLICHMBATb aJIEKBATHOCTb MOJIENIU MOJEIUPYEMOMY OOBEKTY U LIENSAM MOJIEIUPOBAHUS;

UCIIOJIB30BaTh Tpadbl U IEPEBbs A MOJEIHPOBAHUS CHCTEM CETEBOM M HepapXU4ecKon
CTPYKTYPBbI, HAXOUTh KpaTyailiuii myTh B rpade;

BBIOMpATh CIOCOO TMPEACTaBICHUS JAaHHBIX B COOTBETCTBHM C TOCTaBJICHHOW 3ajgaueit
(Tabuuiel, cXeMbl, TpauKd, JHArPaMMBbl) C UCTIOIB30BAHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX
cpencTB 00pabOTKH TaHHBIX;

UCIIONB30BaTh dJIEKTPOHHBbIE TaOnHIbl Juisi oOpaOOTKM, aHanmM3a W BHU3yalu3allud
YHCIIOBBIX JAaHHBIX, B TOM YHCJIE C BBIICJICHHEM JWana3oHa TaOJHUIBl U YHOPSI0YMBAHUEM
(COpTHUPOBKOI1) €TO 2JIEMEHTOB;

co3laBaTh W TPUMEHATH B DJEKTPOHHBIX TalOnumax ¢opMylbl Uisi pacué€ToB C
UCIIONb30BAHUEM BCTPOCHHBIX apHU(PMEeTHUeCKUX (YHKIMHA (CyMMHUpPOBaHHE U TMOACUYET
3HaYeHUH, OTBEYAIOIIMX 3aJaHHOMY  YCIIOBHMIO, CpeAHee apU(PMETHYEeCKoe, IOUCK
MaKCHUMaJbHOTO W MHUHHMAJIbHOTO 3HAYEHUs), aOCONIOTHOW, OTHOCHTEIBHOH, CMEIIaHHOW
ajJipecanum;

UCIIONIb30BaTh OJIEKTPOHHBIC TAOMHMIBI JIJISI YUCIEHHOTO MOJEITUPOBAHUS B IMPOCTHIX
3aJadax U3 pasHbIX MPEIMETHBIX 00JIacTel;

UCIIOJIb30BaTh COBPEMEHHbIE HHTEPHET-CEPBUCHI (B TOM 4MCIE€ KOMMYHUKAIIMOHHbBIE
CEpBHCHI, O0JIAYHbIE XPAHWJIUINA JAHHBIX, OHJIAMH-NPOrpaMMbl (TEKCTOBbIE M Tpaduueckue
PENaKTOPbI, Cpeibl pa3pabOTKH)) B yueOHON U MOBCETHEBHOM NESTEIBHOCTH;

NOPUBOJUTh TIPUMEPHl HCIOJIb30BaHHUA TI'eOMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYJIapCTBEHHBIX YCIYyT, 00pa3oBaTeNIbHBIX cepBUCOB VMHTEpHETa B yueOHON M MOBCEIHEBHOM
NeSITeNIbHOCTH;

UCIIONB30BaTh PA3IMYHBIE CPEACTBAa 3allUThl OT BPEJOHOCHOTO MPOTPaAMMHOIO
o0ecreyeHus, 3aliIaTh MePCOHANBHYI0 MH()OPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA U
€ro IMOCIEACTBUHM (pa3riiamieHusi, IOAMEHBl, YyTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TE€XHOJIOTMYECKUX M COLMAJIbHO-TICUXOJOTHYECKUX AacleKTOB HCIOJIb30BaHUs ceTH WHTepHer
(cereBasi aHOHMMHOCTh, ITU(GPOBOM cliel, ayTEeHTUYHOCTh CyOBEKTOB M PECYpCOB, OMacHOCTh
BPEIOHOCHOTO KO/1a);

pacro3HaBaTh TONBITKA W TPENyNpekKIaTb BOBJICUEHHE ce0S W OKPYKAIOUIMX B
JNECTPYKTUBHBIE U KPUMMHAJIbHbIE ()OPMBI CETEBOM aKTUBHOCTH (B TOM 4HcJEe KHUOEpOYIUIUHT,
(burmHr).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HauMenoBauue KoanuyecTBO 4acoB

Ne DJIeKTpOHHbIe (LM(ppOBbIE)
pa3aesioB 1 TeEM Konrtpoabubie | IlpakTudeckue

n/n Bcero o0pa3oBaTe/IbHbIC PeCypChl
NnporpaMMbl padoThbI padoThI

Pazjnen 1. lugposasi rpaMoTHOCTH

Komnbrotep —
HUBEPCAIbHOE

1.1 y P 2 https://m.eds00.ru/UPDI9STCO1

yCTpOoiicTBO 00paboTKu

TAHHBIX
1.2 [Iporpammebl 1 faHHBIE 4 https://m.edsoo.rt/RQ81THEY WU
1.3 KommnbrorepHusie cetu 2 https://m.edsoo.ru/L.19DBLLHU

Uroro no pazaeny 8

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

Nudopmarnus u

2.1 nHGOPMaIIMOHHBIE 2 https://m.edsoo.ru/31DOPK49P
IIPOLIECCHI
[IpencraBnenue

2.2 pedl 9 https://m.edsoo.rt/WBF0S9ZCV
nHbopmauu

Hroro no pazneny

11

Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH

3.1 TexcToBbIE JOKYMEHTHI 6 1 https://m.edsoo.ru/CNE4CTH6A
KomnbroTepHas

3.2 4 https://m.edsoo.ru/MAG6LO1I3C
rpaduka

33 MynpTuMequiHbIE 3 1 https://m.edsoo.ru/JYYYYSHKY
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https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/JYYYY5HKY

MpEe3eHTalUN

Hroro no pasneny

13

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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8 KJIACC

HaumeHnoBanue KoauuectBo yacos
Ne JIeKTPOHHBIE (HU(PPOBHIE)
pa3esioB U TeM Kontposbnubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl paéoThI padoTsbI
Pa3nea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
1.1 Cuctembl CUUCIICHUS 6 1 https://m.edsoo.rt/SMER3WA20
C)
1.2 JIEMCHTBL . 6 1 https://m.edsoo0.ru/DMP7TAX30
MaTeMaTUYeCKOU JIOTUKHI
Hroro no pazneny 12
Pa3jien 2. AroputMbl 1 IPOrpaMMHUPOBaHNeE
Hcnonaurenu u
AJITOPUTMBIL.
2.1 PHIMH 10 1 https://m.eds00.ru/G5RZO70AW
AnropurMuyeckue
KOHCTPYKIIUU
2.2 SI3BIK TpOTpaMMUPOBaAHUS https://m.edsoo.ru/A7SYRVRJO
2.3 AHanu3 alropuTMOB https://m.edsoo.ru/POKGBHGO0
Hroro no pazaeny 21
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 14 3 0
YACOB I10 ITPOIT'PAMME
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https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KJIACC

Koaun4gecTBOo 4acoB

daexkTpoHHbIe (L(poBbHIE)

Ne n/m | HammeHoBaHMe pa3/ieioB M TEM NPOTrPAMMBI
Bcero Koutposnbubie | IlpakTuyeckue | 00pasoBaTe/IbHbIE PECYPCHI
padoTsbI padoThI
Paznea 1. llndposasi rpaMmoTHOCTH
I'mo6anpHas cetb HTEpHET U cTpaTe
1.1 8 PHAR CETH FHTEPHET H\, paterit 3 https://m.edsoo.ru/M27Y8144E
0€30MacHOro NoBeIeHUS B HEll
1.2 Pabora B nH(pOpMAIIMOHHOM MPOCTPAHCTBE 3 https://m.edsoo.ru/NGZOUIOE9
Nroro no pazaeny 6
Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
2.1 MoaenupoBaHue KaK METOJ] TO3HAHUS 8 1 https://m.edsoo.ru/DGM34BVUL
Hroro no pasneny 8
Pa3znen 3. AlropurtMel M IporpaMMHUpOBaHKe
3.1 Pa3paboTka aaropuTMoB U Iporpamm 1 https://m.edsoo.ru/MD5SWV172T
3.2 VYnpasnenue https://m.edsoo.rt/GKKEIRZFU
Hroro no paszneny 8
Paspnen 4. UnpopManoHHbIE TEXHOJIOTHH
4.1 DNEeKTPOHHBIE TAOIUIIBI 10 https://m.edsoo.ru/HT451019V
HNudpopmanno € TEXHOJIO COBPEMEHHO
4.2 (OPMALHOHHEIC TEXHOJIOTHH B COBPEMCHHOM 1 https://m.edsoo.rt/6 WEQ7HYED
oOmiecTBe
Hroro no pasaeny 11
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0
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https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne KoanvecTso yacos Jarta DJ1eKTPOHHBIE U (PPOBBIE
Tema ypoka
n/n Bcero Konrtpoabnbie | IlpakTuueckne | HM3y4YeHHs | 00pa3oBaTe/bHbIe pecypchbl
padoTsbI padoThI

Kommeiotep — yHUBEpcaibHOE
BBIYHCIUTENFHOE YCTPOICTBO,

1 pabotaroriee o nmporpamme. TexHUKA 1 https://m.edsoo.ru/6SEEBHIFV
0€30MMacHOCTH U TIPaBHJIa PabOTHI HA
KOMITBIOTEPE
HcTopust u coBpeMeHHbBIE TCHICHIIUU

2 P P AeH 1 https://m.edsoo.ru/7LAXEGTAP
pa3BUTHUS KOMITLIOTEPOB
[IporpammHuoe obecrieueHne

3 komnbroTepa. [IpaBoBas oxpana 1 https://m.edsoo.ru/5SIMOLO141
MPOrpaMM U JIaHHBIX
®aitnpl 1 nanku. OCHOBHBIE OTIEPALINH

4 . patt 1 https://m.edsoo.ru/RSBIYWLHT
¢ daiimamMu ¥ mankaMmu
ApxuBanus JaHHBIX. Mcrionbp3oBaHue

5 P LA 1 https://m.edsoo.ru/ZBVAPNQOJ3
pOrpaMM-apXUBaTOPOB
KommrorepHbsie BUPYCHI U

6 P Py 1 https://m.edsoo.ru/XXZEEQBH9
AHTHBUPYCHBIC IPOrPAMMBI
Komnerorepnsie cetu. [louck

7 P 1 https://m.edsoo.ru/TI80IC62S
nHpopManuu B cetr IHTEepHET
CepBuUCHI UHTEPHET-KOMMYHHUKAITHH.

8 CereBoil aTuker. Ctparerun 1 https://m.edsoo.ru/3FOQX2Q7Z4
Oe3omacHoro noeaeHus B IHTEpHETE

9 Nudopmanus u naHHbIe 1 https://m.edsoo.rt/QLLTKFASQ
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https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4
https://m.edsoo.ru/QLLTKFA80

10 NudopmanimonHbie mporecchbl https://m.edsoo0.ru/R4GZWVISY
Pa3sHooOpa3sue sI36IKOB U an(aBUTOB.
11 p ® https://m.eds00.ru/46DOCIMQ1
EctectBennblie 1 pOpMaNIbHBIC SI3BIKU
BonuHbLIH andasut. [IpeobpaszoBanne
12 A ¢ beodp https://m.edsoo.ru/DVHLTACX7
m000ro0 andaBuTa K IBOUYHOMY
IIpencraBieHue TaHHBIX B KOMIIBIOTEPE
13 el A p https://m.edso0.ru/SDXNOD50OA
KaK TEKCTOB B JBOMYHOM aji(haBUTE
Enuuuie! nsmepennst nadopmanuu u
14 8 H p (bopma https://m.edsoo.rt/LOHOGLHOU
CKOPOCTH Tepeiayu TaHHBIX
Konuposanne TekctoB. PaBHOMEPHBIE B
15 AP p https://m.edsoo.ru/VWHQ997FY
HEpPaBHOMEPHBIE KOJIbI
E€KOJIMPOBAaHNE COOOIIEHHIA.
16 Hexomp . HI" https://m.edsoo.ru/ WFEBO9OCC
NupopmannonHsiii 00bEM TEKCTa
ndpoBOe NpeacTaBICHUE
17 Hudp e https://m.edsoo.ru/C74FZTZY9
HEMPEPBHIBHBIX TAHHBIX
Konunpoanue npera. Ouenka
“H(pOPMAILIMOHHOr0 00BEMA
18 opman https://m.eds00.ru/09JVVNY9Y
rpauYecKuX TaHHBIX JJIs PACTPOBOIO
M300paXeHUs
19 Konunpoanue 3Byka https://m.edsoo.ru/BLQ8BUIHX
PesepBHblit ypok «KoHTponbHas pabota
20 no teme "[IpencraBnenue https://m.edsoo.ru/0CVNGSH1X
uHpopManuu'"y»
TekcToBbIe JOKYMEHTHI, UX BBOJ U
21 peHaKTI/IPOBaHI/IC B TCKCTOBOM https://m.edsoo.ru/g2R7MWF1XM

npoiieccope
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https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM

dopmMaTUPOBAHHUE TEKCTOBBIX

22 https://m.edsoo.ru/GO9RAK7DI9D
JIOKYMEHTOB
ITapamerps! crpanurbl. CIUCKHA U

23 p p paHm https://m.edsoo.ru/USH2MSPYM
TaOIULIBL AUps.//m.edso0.M UoHLVISE Y M
BcraBka HETEKCTOBBIX OOBLEKTOB B

24 https://m.edsoo.ru/YSB7Z72F6
TEKCTOBBIE JOKYMEHTHI
WuTemnexTyaibHbIe BO3SMOXXHOCTH

25 COBPEMEHHBIX CUCTEM 00pabOTKH https://m.edsoo.ri/IGEUSOUF2
TEKCTOB
O0001eHne U CUCTEMATH3aIMs SHAHUH

26 = . https://m.edsoo.ru/MWID202KG
1o TeMe « TeKCTOBBIC TOKYMEHTEI»
I'padnueckuii pegaxkrop. PactpoBrie

27 pad e p p https://m.edsoo0.ru/VIR4QAONI
PUCYHKH
Omeparnu peJaKTHPOBAHNA

28 PAIH pelt p https://m.edsoo0.ru/F6KD5SQWOM
rpagu4ecKux 00BEKTOB

29 Bekropnas rpaduka https://m.edsoo.ru/RSORGYS59R
O06001IeHrEe 1 cucTeMaTh3alus 3HaHUH
o Teme «KommbrorepHas rpaduka.

30 . https://m.edsoo.ru/2B7RXL.XYB
[TpoBepounas padora / Beepoccuiickas
poBepoyHas pabora
PesepBHbIil ypok. O6001eHIE 1

31 cUcTEMAaTH3anUs 3HAHUH / https://m.edso0o0.ru/O3PMDI76P
Bcepoccuiickas npoBepouHas pabota
IToaroroBka MyJIbTUMETUMHBIX

32 g 5 Y a https://m.edsoo.ru/EEKD5SOHO
MIpe3CHTAIHIA
JlobGaBieHre Ha claiij

33 ay/IMOBU3YyaJIbHBIX JIAHHBIX, AHUMAIUU https://m.edsoo.rt/EX0ZXANBG

H TUIICPCCBIIIOK
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https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG

34

O06001IeHne U cCucTeMaTU3aIs 3HAaHUIA
1o teMe « MynbTUMeuiHbIE
Mpe3eHTALIMI»

https://m.edso0.ru/IGOK35DD8

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34
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https://m.edsoo.ru/IGOK35DD8

8 KJIACC

Ne KosimyecTBo yacos Hara DJIeKTPOHHBIE HH(POBLIE
Tema ypoka
n/n Bcero KonTpoabnubie | IlpakTuueckue | HM3y4YeHHsi | 00pa3oBaTe/ibHbIe pecypchbl
padoThI padoTsbI

HenosuimonHele ¥ MO3UIIMOHHBIE

1 1 https://m.edsoo.ru/OH168NING
CUCTEMBI CUHCIECHUS

2 Pa3zBepnyTas dhopma 3anucu gucia 1 https://m.edsoo.ru/OIXKRYJIS
JIBonyHas cUcTeMa CUMCIICHUS.

3 Apudmernueckue onepaiyu B 1 https://m.edsoo.rt/AMWF8DE4Z
IBOUYHOM CUCTEME CUUCIIEHUS

4 BoceMepuuHas cuctema cUMCIEHUS 1 https://m.edsoo.ru/3K4YL1TKU
IlecTHagaTepuyuHasl CHCTEMA

5 satep 1 https://m.edsoo0.ru/F6X7LQIXY
CUHCIIEHUS
O00011IeHIE U CUCTEMATU3aIUs 3HAHUN

6 B H 1 https://m.edso0.ru/232W830CB
o TeMe « CUCTEMBI CUUCIIEHUS

7 Jlornueckne BBICKa3bIBAHUS 1 https://m.edsoo.ru/QGSRGFKDY
Jlornueckue onepamuu «m», «UIm»,

8 patl 1 https://m.edsoo.ru/S4ARZCESV
«HE»
OrnpeesieHne HCTUHHOCTH COCTaBHOTO

9 1 https://m.edsoo.rt/QKFMNWFLY
BBICKA3bIBAHUS

10 Ta0auIel HCTUHHOCTH 1 https://m.edsoo.ru/QAAE7XDH3

11 Jlornueckue 3J1eMEHTBI 1 https://m.edsoo0.ru/6CNEKHGME
Kourponsnaas padora 110 teme

12 R p . 1 1 https://m.edso0.ru/JZFVQ4V57
«DIEeMEHTBI MATEMATHYECKOH JTOTUKHY
[Tonsarue anroputma. Mcnonuurenu

13 aJIrOPUTMOB 1 https://m.edsoo.rw/TIVITTCAB
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https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB

CgoiictBa anroputma. CriocoObI 3amucu

14 https://m.edsoo0.rw/VAY2MAATG
ajaropuTMa

15 AZTOpHTMHECKaS KOUHCTP,YKHHH https://m.eds00.ru/D9SSTRCEV
«cleoBaHuey. JINHEUHBIN aITrOpuUTM
ANTOpUTMUYECKAS] KOHCTPYKIIMS

16 «BETBJICHUE»: ITOJIHASA U HETIOJIHAs https://m.edsoo0.rt/XEVM28ZWT
(bopmbI

17 AJTOPHTMIHECKAS KOHCTPYKLLILA https://m.edsoo.ru/U4U7XUTIH
TIOBTOPEHUE»

18 dopmanabHOE UCIIOJHEHHUE AITOPUTMA https://m.edsoo.rt/QV6XREQW4
Pa3paboTka HECIOXKHBIX aITOPUTMOB C

19 AICTIOTIGSOBATIHEM IHHICIOB AT https://m.edsoo.rt/UEWNITKA 1
ynpaBieHus: GopMaTbHBIMU
WCTIOTHUTEIISIMU
Pa3paboTka HECIOKHBIX aITOPUTMOB C

20 VICTIOZILSOBATIHEM LHICIOB H BETBICHIT https://m.edsoo.ru/1 AUXHLAQOQ
JUIS yIpaBieHus: GopMaibHBIMU
WCTIOTHUTEIISIMU

21 BrinosiHeHUE anropuTMOB https://m.edsoo0.ru/SOA9R13NF
O060061IeHre U crucTeMaTu3alus 3HaHu|

22 110 Teme «VICTIOJTHUTENN U aITOPUTMBI. https://m.edsoo.ru/DBRI6AUS9
ANTOPUTMUYECKHE KOHCTPYKIIHI

23 F13bIK HporpaMMupoBanis. Cretena https://m.edsoo.ru/VYYOSREHI
MIPOrpaMMHUPOBAHUSA

24 [Tepemennrie. OniepaTop NpHCBAaUBAHMS https://m.edso0.ru/QQ36SYH4V

25 IlporpanHpoBatiite THHEHHbIX https://m.edsoo.ru/SW740Z6S3

aJIrOPUTMOB
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https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3

26 Paspaboria nporpamm, coaepiatlix 1 https://m.edsoo.ru/UQ1S3BIV]
orepaTop BETBJICHUSA
27 Juanorosas oTJIaiKa POrpaMM 1 https://m.edsoo.ru/TAWIOSNJ7
28 [uka ¢ ycnoBueM 1 https://m.edsoo.ru/FY31SPT94
29 Huxn ¢ nepeMeHHoOM 1 https://m.edsoo.rt/U6AHGB0O3K
30 O06paboTka CUMBOJIBHBIX JIAHHBIX 1 https:/m.edsoo. s/ WXMKYQO7X
OO0o01IeHre U cucTeMaTU3alus 3HaHU |
31 110 TeMe («S13bIKk HporpaMMHpOBaHfI » 1 https://m.eds00.ru/QQQP3FNCD
[IpoBepounas pabota / Bcepoccuiickas
MpoBepoyHas padbora
PesepBHeIit ypok. O600IIeHHE U
32 CHCTEMATH3ALIHS SHAHMIL H yMEHHH 110 1 https://m.edsoo.ru/VI701RLPK
Kypcy uHpopMaTuku 8 kiacca /
Bcepoccuiickas mpoBepodHas pabota
Ananus anroputmoB. OnpeneneHue
33 BOSMOKHBIX PE3yJILTATOB pabOTEL 1 https://m.edsoo.ru/OHBV45LIN
aITOpUTMa TIPU 33]JAHHOM MHOKECTBE
BXOJTHBIX JIAHHBIX
AHanus anroputmoB. OmnpeneneHue
34 BO3MOKHBIX BXOJHBIX JTaHHBIX, 1 https://m.edso0o.ru/71W3GZ5A8
MPUBOIAIINX K TAHHOMY Pe3yIbTaTy
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KJIACC

Ne KosmmyecTBo yacos JlaTa DJIeKTPOHHBIE HH(PPOBLIE
Tema ypoka
n/n Bcero Konrtpoannbie | IlpakTuueckne | HM3y4YeHHsi | 00pa3oBaTe/bHbIe pecypchbl
padoTsbI padoThI

I'moGanpHas cetb MuTepuet. IP-anpeca

1 1 https://m.edsoo.ru/UB3JKBQYM
y3710B. boublive JaHHbIe

2 HNudopmanmonnas 6€301macHOCTh 1 https://m.edsoo.ru/303AH11JB
VYder noHsATH 00 HHPOPMALIMOHHOM

3 0e30NacHOCTH HpH CO3AaNMH 1 https://m.edsoo.ru/SEZUEI6 X1
KOMIUTIEKCHBIX HH(OPMAITHOHHBIX
00BEKTOB B BUJIE BEO-CTPAHUII

4 Bune! nesrensHocty B cetu HTEpHET 1 https://m.eds00.ru/9HISAEQGS
OO61auHbIe TEXHOJIOTHUH.

5 Hcnonws3oBanue oHmnaitH-oduca mms 1 https://m.edsoo.ru/RDLTKDIEY
pa3pabOTKH JOKYMEHTOB
O06o01ieHne U cucTeMaTu3aus 3HaHUK
no temaM «I'obanpHas cerb HTEpHET

6 U cTpaTeruu 0€30MacHOro MOBEICHNUS B 1 https://m.edsoo.ru/A65FGDKCH
Hely, «PaboTa B nHDOpMaAImOHHOM
IPOCTPAHCTBEN

7 Moem u MOHeHHPOBaHIfe' 1 https://m.edsoo.ru/10LAY40SD
Knaccudukannum mozneneit

8 TabnuyHble MOIEIN 1 https://m.edsoo.ru/9RVCHE649
PazpaboTka ogHOTaOIMYHON Oa3bl

9 nanHbIX. CocTaBlIeHHE 3aPOCOB K 0ase | hitps://m.edsoo. r/OCHZCHMZS

MAHHBIX
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https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8

I'pad. Becoras marpuna rpada. Jnuna
MyTH MEKAY BeplIHHaMU rpada.

10 . https://m.edsoo.rw/QAZPCFUJW
Brruucienue xonuuecTBa myTei B
HaIlpaBJICHHOM aIlMKINYECKOM Ipade

epeBo. I1lepebop BapraHTOB C

11 Hlep peoop Bap https://m.edsoo.ru/FJI9Y8V4P
TTOMOIIIBIO IepeBa

12 MaremaTtnueckoe MOAETUPOBAHNE https://m.edsoo.ru/OPNCBSLUY
OTansl KOMIIBIOTEPHOTO

13 https://m.eds00.ru/JCU2XT.56Q
MOJICITUPOBAHUS
O0001Ienre ¥ cCUCTEMAaTH3aIMs 3HAHNUH.
KonTponbsHas paboTa 1o TeMe

14 P p https://m.edsoo.ru/OLM7SHO33
«MoaenupoBaHue Kak METOJ
MMO3HAHUS
Pas3Ouenne 3a1aun Ha 11OA3a0aUH.
CocraBlieHH€e aJITOPUTMOB U IIPOrPaMM

15 p Up p https://m.eds00.ru/8XTXNF806
C UCIIOJIL30BAHUEM BETBJICHUI, INKIIOB
Y BCIIOMOTaTEIILHBIX aJITOPUTMOB

16 OnHomepHbIE MAaCCHBBI https://m.edsoo.ru/V33JL.9Y4L
Tunosble anropuT™Mbl 00padOTKH

17 https://m.edsoo.ru/K4AEJDMDMJ
MacCHBOB

18 CoprtupoBka maccuBa https://m.edsoo.ru/FNHKT7K36

19 O06paboTka MoToKa JaHHBIX https://m.edsoo.ru/SHXYWDUNR
O0001Ienre U CUCTEMATH3AIMS 3HAHNM.

20 KontponbHas paboTa mo Teme https://m.eds00.ru/8Y 1M9GX3Q
«Pa3paboTka anropuTMOB M IPOTPAMM))

21 VYnpasnenue. Curnan. O6patHast CBs3b https://m.edsoo.r/LOTRKIVTO

22 PoGoTtu3npoBaHHBIE CHCTEMBI https://m.edsoo.ru/MHS57R1IW1B
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https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B

DNeKTPOHHBIC TAOTUIIBI. THIIBI TaHHBIX

23 . . 1 https://m.edsoo.ru/4516 A0A 16
B siUEHKaX AJICKTPOHHOU TaOIHIIBI
PenaxktupoBanue u popmaTupoBaHue

24 A p Gop p 1 https://m.edsoo.ru/TMK6TCIBL
Ta0IUIL]
BceTpoennbie GyHKIMM T TOUCKA

25 MaKkCUMyMa, MUHUMYMa, CYMMBI 1 1 https://m.edsoo.ru/4VFQO1JSL
cpenHero apuMeTuIecKkoro
CopTupoBKa U (puiIbTpalus JAaHHBIX B

26 pTHp ¢ pats A 1 https://m.edso0.ru/4YJJIOW?27
BBIIEJICHHOM JIMana3oHe
IlocTpoenue quarpamMm u rpaukoB B

27 p smarp pad 1 https://m.edsoo0.ru/XAQ39QFA9
3JIEKTPOHHBIX TabJIUIIAxX
OtHocuTeNbHAs, a0COTIOTHAS U

28 1 https://m.eds00.rut/BOKBICCTC
CMEIIaHHas ajpecanus
Y CIIOBHBIC BBIYUCIICHUS B JIEKTPOHHBIX

29 1 https://m.eds00.ru/7J4CQG56T
TadIuIax

30 OO6paboTka 6onbIIIX HAOOPOB JAHHBIX 1 https://m.edsoo.ru/V4BIBT4LX
YuciieHHOe MOICTUPOBAHUE B

31 1 https://m.edsoo.ru/KCOSRK30J
3JICKTPOHHBIX TaOJIHIIAX
O00011IeHNEe U cCUCTEMAaTU3AIHS 3HAHUI

32 B " 1 https://m.edsoo.1u/1UK841L.SGZ
1o TemMe «DJIEKTPOHHBIE TAOIUIIBI»
Ponb nHDOpMAIIMOHHBIX TEXHOJIOTUH B

33 Pa3BUTHUH HIKOHOMUKH MHpa, CTPaHBbI, 1 https://m.edsoo.ru/95SHKFEMN4
peruona
PesepBHEIil ypok. O000IIIEHNE U

34 p yp B 1 https://m.edsoo.ru/SCFMNUNRW
cuctemaruzanus. UToroBoe noBTopeHue

OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

7 KJIIACC

Kon
NpoBepsaAEeMOro
pe3yJbTara

HpOBepHeMLIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUN OCHOBHOM
06pa30BaTeﬂbH0ﬁ nporpaMmmsbl OCHOBHOI'O 001Iero 06pa303a}mﬂ

1

ITo Teme «lludpoBas rpaMOTHOCTH»

1.1

[TosicHAT, Ha HpUMepax CMBICH MOHATHH «WHpOpMAIHD», «HH(GOPMAIMOHHBIN
nporecc», «obpaboTka WMHPOPMALUNY, «XpaHEHHE HH(MOpMAIMM», «IIepenada

nHpopMaIum»

1.2

[IpuBomuTH, TNpUMEpPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHs W Mepedaydu

uH(POPMaLINHY, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTHKHU

1.3

[Tomyyath W MCHONB30BaTh MH(OPMAIMIO O XapPaKTEPUCTUKAX MEPCOHAIBLHOTO
KOMIIBIOTEpA M €ro OCHOBHBIX 3JIeMeHTaX (IIpolLeccop, OmnepaTUBHAs MaMSATh,

JIOJITOBPEMEHHAs IaMATh, YCTPOUCTBA BBO/1a-BbIBO/IA)

1.4

CoOTHOCUTH XAPaAKTCPUCTUKU KOMIIBIOTECpa C 3adadaMH, pCUIa€MbIMU C C€ro

IIOMOIIBIO

1.5

OpueHTHpOBaThCS B HEPAPXUUECKON CTPYKTYpeE (PailyioBoi crcTEMBI (3aUChIBaTh
nojgHoe ums (aina (karamora), myTh K (Qailmy (Karanory) mo HMEIoIeMycs

oInmucaHuio (HaliJIoBON CTPYKTYpPhl HEKOTOPOTO HH(POPMAIIMOHHOTO HOCUTEIIS)

1.6

PaGorats ¢ ¢aiiinoBoit cucTeMoi IepCOHATBEHOTO KOMITBIOTEPA € UCIIOJIb30BAHUEM
rpaduyeckoro  uHTEpdeiica: CO3/1aBaTh (xomHupoBaTh, nepeMeniaTh,
[IEPEUMEHOBBIBaTh, YJAJIATh U apXUBUPOBATh (halijibl U KaTaJOTH, UCIOJIb30BaTh

AHTUBHUPYCHYIO IIPOTPAMMY)

1.7

Hckatp undopmanuio B VHTepHeTe (B TOM 4YMCIE IO KIIOYEBBIM CJIOBaM, I10
n300paKeHHIO ), KPUTUYECKH OTHOCUTHCS K HalJCHHOW MH(pOpMAIK, 0CO3HABATh
OMAaCHOCTb JJS JIMYHOCTM M OOIeCTBa paclpOCTPAaHEHHUS BPEIOHOCHOM

nH(pOpPMAIIUHU, B TOM YHCIIE SKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYPY aIpecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPCMCHHBIC CCPBUCHI I/IHTepHeT-KOMMYHI/IKaI_II/Iﬁ

1.10

CoOmronate TpeboBaHMs O€30MacHOM SKCIUTyaTallud TEXHUYECKUX CpE/ICTB
MH(OPMALIMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTMM, COONI0JaTh CETEeBOM

3TUKeT, 0a30Bble HOPMBbI MH(OPMAIMOHHONW STHKM W IpaBa Npu pabore ¢
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MPUJIOKEHUSMHU Ha JIIOObIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe3omacHbie
CTpaTEruy MOBEACHUS B CETH
[IpumensiTb  MeTOnbl  MPO(UIAKTUKM  HETaTUBHOTO  BIUSHUA  CPEICTB
1.11 MHQOPMALIMOHHBIX U KOMMYHHMKAIlMOHHBIX  TEXHOJOTMM Ha  3JI0pOBbE
MOJIb30BaTENS
2 ITo reme «Teopernyeckue 0OCHOBBI HH(GOPMATUKI»
KogupoBats u  nexkoaupoBaTh COOOLIEHHS 1O  3aJaHHBIM  IPaBHIIaM,
2.1 JIEMOHCTPUPOBATh MOHUMAHHE OCHOBHBIX MTPUHIIMIIOB KOAUPOBAHUS HH(OPMAIIH
Pa3IUYHON MPUPOJIBI (TEKCTOBOM, rpaduIeCcKoOm, ayIno-)
CpaBHuUBaTh JUIMHBI COOOILEHUHM, 3alMCAaHHBIX B pa3MYHbIX alaBuUTax,
2.2 OIEPUPOBATh E€IMHUIIAMU H3MEPEHUs MHPOPMALMOHHOTO 00BEMA U CKOPOCTU
neperayu JaHHbIX
53 OneHuBaTh U CPaBHUBATH pa3Mephbl TEKCTOBBIX, TpauueCcKUX, 3ByKOBBIX (DaiioB
' u Buaeodaiinos
3 [To Teme «MHpOpMAIIIOHHBIE TEXHOJIOTHI)
31 [IpencraBisTe pe3yapTaTbl CBOEH NEATEIBHOCTH B BHUJE CTPYKTYPHUPOBAHHBIX
' WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEANMHBIX MTPE3CHTALNN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»
. [TosicHATh Ha mpUMepax pa3Inyus MEXIY HNO3UIMOHHBIMM M HEMO3ULHOHHBIMU
' CUCTEMaMHU CUUCIICHUS
3anucbiBaTh M CcpaBHUBaTh 1enble yuciaa or 0 nmo 1024 B pa3ianyuHbIX
1.2 MO3UIIMOHHBIX CHCTEMaxX CuUucieHus (¢ ocHoBaHUsiMH 2, 8, 16), BBINOIHATH
apudmeTryeckue onepary HaJ HUIMH
13 PackpbiBaTh CMBICT TOHATHA «BBICKAa3bIBAaHUE», <JIOTMYECKAasi OIEpaLusy,
' «JIOTUYECKOE BBIPAKEHUE»
3anuchIBaTh  JIOTUYECKUE BBIPAXKEHUS C  MCIOJIb30BAaHUEM  IU3BIOHKIINH,
L4 KOHBIOHKIIMM U OTPULIAHUS, OMPEIENATh UCTUHHOCTH JIOTUYECKUX BBIPAKECHUH,
' €CJIM U3BECTHBI 3HAUEHUSI UCTUHHOCTU BXOJSLIMX B HETO NEPEMEHHBIX, CTPOUTH
Ta0JIMLBI UICTUHHOCTHU JJIs JIOTHYECKUX BhIPAKEHUN
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ITo Teme «AJITOpUTMBI U IPOIPAMMHUPOBAHKEY

2.1

PackpbiBaThb CMBICT TOHSTHUH «UCHOJHUTENb», «AITOPUTM», «IIporpammar,
MIOHUMas pa3HUIy MEXAY yHoTpeOJIeHHeM 3THX TEPMHUHOB B OOBIICHHOHN peun H

B HH(OpMaTUKe

2.2

OnuceIBaTh AJITOPUTM PCHICHUA 3aa4Yr pa3JIMIHBIMU CHOCO6aMI/I, B TOM 4YHCJIC B

BUIC 010K-CXEMBI

23

COCT&BJ’IHTB, BBITIOJIHATh BPYYHYIO 1 Ha KOMIIBIOTEPE HECIOKHBIC AJITOPUTMEI C

HUCIIOIb30BAHUEM BETBIICHUN U IMUKJIOB I YOPAaBJICHUA UCTTIOJIHUTCIIAMU

24

Hcnonp30BaTh KOHCTAaHTBI U NECPCMCHHBIC PA3JIMYHBIX TUIIOB (‘-II/IC.HOBLIX,
JJOTHYECKHX, CI/IMBOJ'II:HBIX), a TaKXKC COACPIKAIIMEC UX BbIPpAXKCHUA, UCIIOJIB30BaTh

oreparop MpUcBanuBaHUsA

2.5

Hcnons30BaTh npu pa3pa60T1<e nmporpamMm JIOTHYCCKUC 3HAUYCHH:A, OIICpalliu H

BBIPpAXKCHUA C HUMU

2.6

AHaJIHSI/IpOBaTI) MPEAJIOKCHHBIC aJITOPUTMBI, B TOM YHUCJIC OIPCACIIATh, KAaKHC

PE3YJIbTAaThl BO3MOXKHBI IIPU 3aJTaHHOM MHOKECTBC UCXOAHBIX 3HAYCHUM

2.7

Co3znaBaTh ¥ OTJIAKUBATH MPOrPaMMBbI HAa OJTHOM M3 SI3BIKOB IPOTrPAMMHPOBAHHS
(Python, C++, Ilackamp, Java, C#, IllkonpHbId ANropuTMHUYECKH SI3BIK),
peaM3yIONIMe HECJIOXKHBIC aJlfOPUTMBI  OOpPaOOTKM YHUCIIOBBIX JIAHHBIX C
HCIIOJIb30BAHUEM ILIMKJIOB U BETBJICHUM, B TOM YHCIIE pPEaU3yIOLIUE NPOBEPKY
JISTTMMOCTH OJHOTO IIEJIOr0 YHCcjia Ha JApyroe, MPOBEPKY HATYPaJbHOTO YMCia Ha

MPOCTOTY, BBIACTIEHHUS (P U3 HATYPATHHOTO YUCIIa

9 KIIACCA

Kon
NMPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

[To Teme «IludpoBas rpaMOTHOCTHY

1.1

Hcnonp30BaTh  COBpEeMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  4YHCIE
KOMMYHUKAIIIOHHBIE ~CEpBUCHI, OONa4YHble XpaHWININA JaHHBIX, OHJIANH-
nporpaMMbl (TEKCTOBBIE M TpaduyecKhe peJakTOphl, Cpelbl pa3padOTKH) B

y4eOHON 1 TTOBCEHEBHOM JCSITCIIBHOCTH

1.2

[TpuBOIUTE IPUMEPHI UCTIONH30BAHMS T€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
rOCYJapCTBEHHBIX YCIyr, 00pa3oBaTeNbHBIX cepBUCOB VHTepHEeTa B y4eOHOU H

MMOBCEIHEBHON eI TENLHOCTH
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1.3

Hcnonp30BaTh pa3nuyuHbie CPEACTBA 3AIMUTHI OT BPEIOHOCHOTO MPOTrPaMMHOTO
obecrnieveHus, 3allUIIATh MEPCOHAIIbHYIO uH(pOpPMAaILIHIO oT
HECaHKITMOHUPOBAHHOTO JOCTYIa M €ro MOCJIEICTBHM (pa3riamieHus, OIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHUYECKHX U COLHMAJIbHO-
MICUXOJIOTHYECKUX  aCTEeKTOB  HCIONb30BaHMs ceTu MuTepHer (cereBas
AHOHMMHOCTb, IU(GPOBON clel, ayTeHTUYHOCTh CYOBEKTOB U PECypcoB,

OIMAaCHOCTh BPEIOHOCHOTO KO/Ia)

1.4

Pacno3HaBarh IONBITKH H npeaynpexaarb BOBJICUYCHUC cebs u OKpYyKarolmunx B
ACCTPYKTHUBHBIC WU KPHUMHUHAJIBHBIC (bOpMLI CETEBOM aKTHBHOCTH (B TOM YHCJIC

KHOEepOyIUTUHT, (YUILTUHT)

I[To Teme «TeopeTrueckue OCHOBBI HH(OPMATUKID

2.1

PackpbiBaTh CMBICT MOHSTHH «MOJEINbY», «MOJAEIUPOBAHUEY, OMPECIATh BHUIbI
MO/IeJIeH, OIICHMBATh aJICKBATHOCTh MOJIETTH MOJICTUPYEMOMY OOBEKTY M IEISIM

MOJEJIMPOBAHUS

2.2

Hcnons3o0BaTh rpaq)m n JOCPCBbA I MOJACIHMPOBAHUSA CUCTEM CEeTeBOH H

HepapXHueCcKOl CTPYKTYphl, HAXOAUTh KpaTyaliuii myTh B rpade

ITo Teme «AJITOpUTMBI U IPOIPAMMHUPOBAHKEY

3.1

Pa3buBaTe 3amaunM Ha MOA3aJayH, COCTaBIIATH, BBIMOJHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C MCIOJIb30BAHUEM BETBJICHUM, LIMKIOB U

BCIIOMOTI'aTCJIBHBIX AJITOPUTMOB JIA YIIPABJICHUA UCIIOJTHUTCIIAIMU

3.2

CocTaBisATh U OTJIAKUBATH MPOTPAMMBI, PEATU3YIONIUE THUIOBBIC AJITOPUTMBI
00paOOTKM YHCIOBBIX IOCIENOBATEILHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (MTOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIK KOJIMYECTBA 3JIEMEHTOB
C 3aJJaHHBIMU CBOMCTBAMM) Ha OJHOM U3 SI3bIKOB mporpammupoBanusi (Python,

C++, Iackansb, Java, C#, HlkonpHbIil AroputMudeckuii SI3bIK)

ITo Teme «MHpOpPMAITMOHHBIE TEXHOIOT UM

4.1

BriOupate cnoco® mnpencTaBieHUs] AAHHBIX B COOTBETCTBUU C IOCTaBJICHHOM
3ajadyeil  (TaOnuibl, cXeMbl, TpaduKH, AUarpaMmbl) C HCIOJb30BaHUEM

COOTBCTCTBYIOIIHX NPOTPpaAMMHBIX CPCIACTB 06p360TKI/I JaHHBIX

4.2

Hcnons3oBaTh QJICKTPOHHBIC Ta6J'II/II_ILI JJI O6pa6OTKI/I, AHAJIN3a U BU3yaJIU3aluU
YHUCJIOBBIX JaHHBIX, B TOM YHCJIC C BBIACICHUCM JHalla30Ha Ta6J'II/IHI)I n

yHOPSI0YMBaHUEM (COPTUPOBKOM) €0 SJIEMEHTOB

4.3

CoznaBaTh W MPHUMEHATH B DJIEKTPOHHBIX Tabnuuax ¢GopMylbl Al pacuéToB C

UCTIOJI30BAHUEM BCTPOCHHBIX apHU(PMETUUECKUX (QYHKIUH (CyMMHPOBAaHUE H
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noAcy€T  3HAYEHWI,  OTBEYAIOIIMX  3aJaHHOMY  YCJOBHMIO,  CpeJHee
apudmernyeckoe, TOUCK MAKCUMaJIbHOTO ¥ MHHUMAIBHOTO 3HAYCHHUSA),

aOCOJIIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOW aJpecariii

44

Hcnonn30BaTh SJICKTPOHHBIC Ta6J'II/IHBI AJi1  YUCJICHHOIO MOJCIMPOBAHHA B

MMPOCTHIX 3a/la4ax U3 Pa3HbIX ITPCIAMCTHBIX obnacreit
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 [{udposas rpaMOTHOCTH
KomnpioTep — yHuBepcaibHOE BBIUMCIMTEIBLHOE YCTPONCTBO, paboraroliee IO

11 nporpamme.  THIBI  KOMIIBIOTEPOB:  IIEPCOHAJIBHBIE  KOMIIBIOTEpBI,  BCTPOCHHBIE
KOMITBIOTEPHI, CYMEepKOMIbIOTephl. MoOMIbHBIE ycTpoiicTBa. TexHuka Oe30macHOCTH WU

npaBuia paboThl HA KOMITBIOTEPE

OcCHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa M MX Ha3HaueHue. lIpoueccop. OmeparuBHas u
1.2 JIOJITOBPEMEHHAsI MaMATh. Y CTPOMCTBa BBOJAa W BbIBOJA. CEHCOPHBIM BBOJ, aTYUKHU

MOOMJIBHBIX YCTPOUCTB, Cpe/icTBA OMOMETPUYIECKON ayTeHTU(UKAITUH

Hcropuss pas3BUTHS KOMIBIOTEpPOB M IporpamMmHoro obecrnedeHus. llokonenus
KoMIbI0TepoB. COBpEeMEHHbIE TEHACHLUU Pa3BUTUS KOMIBIOTEPOB. CylnepKOMIIbIOTEPHI.
[TapanneneHple  BblunciaeHus. IlepconanbHbii  kommberorep. [lpoumeccop u  ero
1.3 XapaKTepUCTUKU  (TakToBas  4acToTa,  paspsaHocTs).  OnepaTuBHas  HaMsTh.
JlonroBpeMeHHass maMATh. YCTpoicTBa BBoJa W BbIBOJA. OO0BEM XpaHUMBIX JaHHBIX
(omepaTvBHasg MNaMATh KOMIBIOTEPA, KECTKUM JUCK W TBEPAOTEIbHBIM HAKOIMUTEIb,

INOCTOsAAHHAA IIaMATh CMapT(bOHa) H CKOPOCTH JOCTYIIAa AJId pa3JIMYHbIX BUJOB HOCHUTEIEH

[IporpamMmmHoe obGecrnieueHue kKommbioTepa. [IpukiaaHoe mnporpamMmmHoe obOecreyeHue.

CucremHoe nporpammaoe obecnieuenne. Crucremsl mporpamMmMupoBanus. [IpaBoBas oxpaHa

t4 nporpaMM M JAaHHBIX. becriatHele u yciaoBHo-OecraTHbele mporpammbl. CBoOogHOE
IPOrpaMMHO€E 0OecTieueHHe
@aiinel 1 manku (karajgoru). Tunsl daiinoB. CoiicTBa ¢aitioB. XapakTepHble pa3Mepbl
1.5 (ailioB pa3nUYHBIX TUIOB (CTpPaHUIA TEKCTAa, JEKTPOHHAs KHUra, Gororpadus, 3amnuch
NIECHHU, BUJICOKJIUII, TOJIHOMETPAXKHBIN (PHIIBM)
16 [Tpunnuns! noctpoenus ¢ainoseix cucteM. [lonHoe ums Qaiina (manku, karanora). [TyTe
' K (aitny (mamke, Karaaory)
QaitnoBelii  MeHemxkep. Pabora ¢ QailaMu M mankamu (KaTajloramu): CO3JaHHE,
1.7 KOMMPOBAHUE, IEpeMELICHNE, IEPEUMEHOBAHNE U yalleHHe (paiiIoB 1 mamnok (KaTajaoros).
[Touck (aitioB cpeacTBaMU ONIEPAITMOHHON CUCTEMBI
1.8 ApxuBanus JaHHbIX. Vcronb3oBaHue MporpaMM-apXuBaTopoB
Lo KomneiorepHsle BUPYChl U JIpyrH€ BPEJIOHOCHbBIE IporpaMMel. IIporpammel ais 3amiuThsl

OT BUPYCOB
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1.10

OO0benuHenne kommbloTepoB B ceTh. Cerh WHTepuer. BebO-cTpanunia, BeO-caidr.
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckosbie cuctemsl. [louck nndopmanmm
0 KJITFOUEBBIM CIIOBAM U IO W300pakeHuo0. JlocToBepHOCTh MH(MOPMAIUH, TTOTYICHHON U3

WNurepnera

COBpeMCHHLIe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaLII/Iﬁ

CereBoil 3THKET, 6a30Bble HOPMbI MH(DOPMALIMOHHOW 3TUKHU M TpaBa MpU paboTe B CETH

Wntepner. Ctparerun 6e3onacHoro noseneHus B UutepHere

Teoperuueckre 0OCHOBBI HH()OPMATHKH

2.1

Wndopmanus — 0oHO M3 OCHOBHBIX HOHATHH coBpeMeHHOH Hayku. MHpopmanus kak
CBE/ICHUS, NIPEJHA3HAYCHHBIE U1 BOCHPUATHS YEJIOBEKOM, U MH(OpMaIMsl KaK JaHHBIE,

KOTOpbIE MOTYT OBITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHOMN CUCTEMOM

2.2

I[I/ICerTHOCTB JaHHBbIX. Bo3MoxxHOCTE onmcaHus HCIIPCPBIBHBIX 00BEKTOB U mponeccoB C
MMOMOIIBIO JUCKPETHLIX MTaHHBIX. I/IH(l)OpMaIII/IOHHI)Ie MMpOoNHECChl — MPONLECCHI, CBA3AHHBIC C

XpPaHCHUCM, HpeO6pa3OBaHI/ICM n nepez[aqeﬁ JaHHBbIX

23

CumBon. Andasur. MomHocts andasura. PazHooOpasue s3bIKOB U angaBUTOB.
EcrectBeHHbIe W (OpManbHBIE S3BIKA. AJ(ABUT TEKCTOB HAa PYCCKOM sI3bIKE. [IBOMYHBIN
andasut. KoiamuecTBO BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHWHAIMI) (UKCHUPOBAHHON
JUIMHBI B JBOWYHOM aidasure. I[IpeoOpasoBanme mroOoro andaButa K TBOUYHOMY.
KonnuecTBo pa3nuyHbIX CIOB (PUKCUPOBAHHOW JJIMHBI B aidaBuTe OIpeAeIEHHON

MOIIHOCTH

2.4

KOHI/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJI(i)aBI/ITa C TIOMOIIBKO KOJOBBIX CJIOB B Jpyrom

aJ'I(baBI/ITe, KOoJoBasl Ta6n1/1ua, JACKOAUPOBAHUC

2.5

JBonunsnii kox. IlpencraBieHre AaHHBIX B KOMITBIOTEPE KAaK TEKCTOB B JIBOMYHOM

andasure

2.6

NudopmannoHHplii  00b€M JaHHBIX. bBUT — MHHMManbHas €IWHUIA KOJUYECTBa

uHboOpMaluu — IBOMYHBIN pa3psia. bait, kunobaiit, merabaiT, rurabaiT

2.7

CKOpOCTB nepeaaun AJaHHBIX. EI[I/IHI/IHI)I CKOpOCTH ImcCp€aadyru JaHHBIX. Hckaxenne

UH(OPMALIUK NIPH NIepeaue

2.8

KoaupoBanue texcroB. PaBHomepnbiii kon. HepaBHomepnbiii koa. KommpoBka ASCII.
Bocemubutasie kogupoBku. Ilonstue o komgupoBkax UNICODE. [lexoaupoBanue
COOOIIEHWH €  HCIOJNB30BAHMEM  PAaBHOMEPHOTO U HEPAaBHOMEPHOTO  KOJa.

HNudopmannonHslii 00bEM TEKCTa

2.9

OOmee mnpexacraBieHne O IHM(PPOBOM MPEACTABICHUH AayAWOBH3YaJbHBIX M JIPYTHX

HEMpephIBHBIX JaHHBIX. KomupoBanue npeta. [{BeToBsie Mmonmenu. Moaens RGB. I'myOouna
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kogupoBaHus. [lanurpa

2.10

PactpoBoe u  BekTopHOe  mpenctaBieHue — u3zoOpaxeHuid.  [lukcenb.  OueHka

UH(POPMALMOHHOT0 00bEMa rpaMuecKUX JaHHBIX JJIS1 pAaCTPOBOI0 M300paXeHUs

2.11

KOI[I/IpOBaHI/Ie 3BYyKa. Pa?;p}II[HOCTB H 4YacToTa JUCKPCTU3ALUU. KomnyectBo kaHanoB
3aIiicCH. OIICHKa KOJMYCCTBCHHBIX IIapaMCTPOB, CBA3AHHBIX C TMPCACTABJICHUEM H

XpaHEHHEM 3BYKOBBIX (haitioB

HudopmalinoHHbIE TEXHOJIOTUH

3.1

TekcToBble TOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIla, ad3all, CTpoKa, CIIOBO,

CHUMBOJI)

3.2

TekcToBBI MpoLEeCCOp — MHCTPYMEHT CO3/aHUs, PEeJaKTHpPOBaHUSA M (OPMATUPOBAHUS

TekcToB. [IpaBuia Habopa TekcTa

33

PenaxtupoBanne tekcra. CroiictBa cumBosioB. [lpudt. Tumer mpudros (pyOiensie, ¢
3aceykaMu, MOHOIIMpUHHBIE). [lomy)upHoe u KypcuBHOe HauepTanue. CBoiicTBa a03alieB:

TpaHUIIBI, a03aIHBII OTCTYII, MHTEPBAJI, BeIpaBHUBaHUe. CTHiIeBOE (pOpMaTUPOBAHHE

34

CtpykTypupoBanue HWH(DOpPMAIMKA C TOMOIIBIO CIIMCKOB W Ta0uuil. MHOTOYpOBHEBBIC

CIIMCKH. I[O6aBJ'ICHI/IC Ta6J'II/II_I B TCKCTOBBIC JTOKYMCHTBI

3.5

BceraBka m3o0paxeHuil B TEKCTOBble JOKyMeHThl. OOTekaHue H300pa)KEHUl TEKCTOM.

BrutoueHne B TEKCTOBBIN JOKYMEHT AUarpamMmm u Gopmy

3.6

[TapameTpsl cTpaHHLbl, HyMepanus cTpaHull. J[oOaBieHue B JTOKYMEHT KOJIOHTUTYJIOB,

CCBhIIIOK

3.7

[TpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['onocoBoii BB TekcTa. OnTuyeckoe
pacnio3HaBaHue TekcTa. KommbroTepHeld mnepeBox. lVcmosb30BaHHE CEPBUCOB CETH

WnTepuer ans o0pabOTKU TEKCTa

3.8

3HaKOMCTBO C rpaduueckuMu penakropamu. PactpoBble pucyHku. lMcnonb3oBaHue

rpau4ecKux NPUMHUTHBOB

3.9

Omneparuu peaKTHPOBaHUs TpadUIecKUX OOBEKTOB, B TOM YHcie MU(PPOBBIX (GoTorpaduii:
U3MEHEHHE pa3mepa, oOpe3Kka, MOBOPOT, OTpakeHue, paboTra ¢ oOyacTsIMH (BBIICICHUE,

KOITMPOBAHUEC, 3aJIMBKa HBeTOM), KOppCKOHA OBETA, APKOCTH U KOHTPACTHOCTHU

3.10

BextopHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEACTBAMHU
TEKCTOBOTO TPOLIECCOpa WM APYTHX Iporpamm (nmpuioxkeHuit). JlobaBieHne BEKTOPHBIX

PUCYHKOB B JOKYMEHTBI

3.11

[ToaroToBka MymnbTUMEAWHHBIX Tpe3eHTanuid. Crnaiin. JloOaBieHne Ha ciaii TEKcTa U

n3o0paxenwuii. Pabora ¢ HECKOIBKUMU ClalijaMu

3.12

I[O62[BJ'ICHI/IC Ha claiifg AyJUOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/ISI. r HIICPCCHUIKA
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8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Teopernueckre 0CHOBBI HH)OPMATHKU

Hemo3unyionHple ¥ TMO3WIIMOHHBIE CHUCTEMBI cuucieHus. Aundasut. OcHOBaHHE.
1.1 Pa3BépuyTtas dopma 3anucu uncna. [lepeBo B 1eCATUUHYIO CHCTEMY YHCEl, 3alMCaHHBIX

B IPYIrux CUCTEMAX CUUCIICHUSA

1.2 PumMmckas cuctemMa CUUCIEHUS

JIBonuHas cuctema cuucinenus. IlepeBon nenbix umcen B mpexnenax or 0 go 1024 B
JIBOMYHYIO CUCTEMY cuuciieHus. BoceMepuunas cuctema cuucienus. IlepeBox uucen u3
1.3 BOCBMEPUYHOM CHUCTEMBl B JBOMYHYIO U JECATUYHYIO CHUCTEMbl M OOpaTHO.
lectHanuarepuyHas cuctema cuucieHus. [lepeBox uucen M3 LIECTHAAUATEPUYHOMN

CHUCTCMbI B IBOMYHYIO, BOCBMCPHUYHYIO U ACCATUYHYIO CUCTCMbI U O6paTHO

1.4 ApudmeTndeckre onepanyy B JBOUIHON CUCTEME CUUCIICHUS

Jlormueckne BBICKa3bIBaHUSA. JIOrMYeCKHE 3HAUCHHUS BBICKA3bIBaHMI. QHGMCHTapHBIe )51
COCTaBHBIC BBICKa3bIBaHMUA. Jlormueckme Oor€panvu: «H» (KOH’BIOHKHI/IH, JJIOTHYECKOC

YMHOXXEHHE), «WIN» (IU3BIOHKIMS, JIOTUYECKOE CIIOKEHUE), «He» (JIOru4eckoe

= orpunianue). [Ipuoputer mornueckux omepanuii. OnpeaeneHne UCTUHHOCTH COCTAaBHOTO
BBICKA3bIBaHUS MPU U3BECTHBIX 3HAUEHUSIX UCTUHHOCTH BXOJSLIMX B HErO 3JIEMEHTAPHBIX
BBICKa3bIBaHUI
16 Jlornueckue BelpakeHus. [IpaBuia 3amucu jgorudeckux BbipaxkeHuil. Iloctpoenue Tabmmi
. VCTUHHOCTH JIOTHYECKUX BBIPAXKEHUIN
1.7 Jlornueckue 31eMEeHTHI. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBAMHU KOMIIBIOTEPA
2 AJITOPUTMBI U IPOIPAMMHUPOBAHKE
-1 [lonsitue anropurma. VcrnoaHUTENW aiaropuTMOB. AJITOPUTM KAaK IUIAH YIPABICHHS
. HCIIOJIHUTEIIEM
55 CpoiicTBa anropurma. CrocoObl 3amuicu airopuTMa (CIOBECHBIM, B BHIE OJOK-CXEMBI,
' mporpamma)
AnroputmMudeckue KOHCTPYKIMH. KOHCTpyKuus «cinenoBaHue». JIMHEHHBIN alnropuTM.
23 OrpaHn4eHHOCTb JINHENHBIX AJITOPUTMOB: HEBO3MOYKHOCTH NPEAYCMOTPETh 3aBUCHMOCTD
MOCJIEI0BATEIBLHOCTHU BBIMOIHIEMbIX TEHCTBUI OT UCXOAHBIX JaHHBIX
Y KoHcTpykins «BeTBIIeHUE»: MOJIHAsA U HemosiHasg (GopMbl. BeIoHEHNE U HEBBINOJIHEHNE
' ycloBHsl (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus). [IpocThie U cocTaBHBIE YCIOBUS
2.5 KoHcTpykuus «mOBTOpEHUE»: LHUKIBI C 33aJaHHBIM YHCJIOM IOBTOPEHMM, C YCIOBHEM
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BBITIOJIHCHUA, C HepeMeHHOﬁ OUKJIa

2.6

Pa3zpabotka ans GopMasbHOTO HCHOJHUTENS alrOpUTMa, MPUBOASILEIO K TpeOyemomy
pe3yNbTaTy Mpu KOHKPETHBIX MCXOAHBIX AaHHBIX. Pa3paboTka HECIIOKHBIX aJrOPUTMOB C
HCIIOJIb30BaHUECM IIHUKIIOB U BETBJICHHUH AJId yIIpaBJICHUA q)OpMaHI)HI)IMI/I HUCIIOJIHUTCIISIMU.
BeinonHenue anropuTMoB BpY4HYIO U Ha KoMIibloTepe. CUHTaKCHYECKUEe U JIOTHUECKUe

ommOku. OTKa3bI

2.7

SAzpik mporpammupoBanus (Python, C++, Java, C#, [konpHBIH AJTOPUTMHUYECKHIA

S3pik). CucTeMa mporpaMMUPOBAHUA: PEAAKTOP TEKCTA MPOrPaMM, TPAHCISATOP, OTIATIUK

2.8

HepCMeHHaj{Z THII, UM, 3HAYCHHUEC. ]_IGJ'II)IC, BCIICCTBCHHBIE 1 CUMBOJIBHBIC IICPEMCHHBIC

2.9

Omneparop mnpucBanBaHus. Apu(METHYECKUE BBIPAKEHHUS U TMOPSJIOK UX BBIYMCIICHUS.
Omnepanuu ¢ 1eJbIMU YUCIaMU: LIEJTIOYUCICHHOE JIeJIeHUE, OCTATOK OT jaenieHus. [IpoBepka

JACIIMMOCTHU OJHOI'0 LEJI0Iro 4YMucia Ha Apyroc

2.10

BerBnenus. CoctaBHble yCIOBHS (3aIUCh JIOTUYECKUX BBIPAXKEHUN HA U3y4aeMOM SI3bIKE
nporpaMMmupoBanus). HaxoxxneHne MUHMMyMa U MakCUMyMa M3 JBYX, TPEX M YETBIPEX

yncell. Pemenne KBaaApPaTHOI'O0 YPaBHCHU A, UMCIOLICTO BCIICCTBCHHBIC KOPHHA

2.11

I[I/IaJ'IOFOBaﬂ OTJIaJgKa IporpaMm: MmomaroBO€ BBIIIOJIHCHHUE, IIPOCMOTP 3HAYCHHI BCJINYHH,

OTJIQJIOYHBIN BBIBOJ, BbI60p TOYKH OCTaHOBaA

2.12

[ukn ¢ ycmoBueM. Anroput™ EBkiuaa s HaX0XASHUST HAUOOJIBIIIETO OOIIETO TEeTUTENs
JIByX HATypallbHbIX uWcen. Pa3OueHue 3amucu HATypallbHOTO YHUCJIA B TO3UIIMOHHOU

CUCTEMC C OCHOBAHHWEM, MCHBIIIUM HJIX PABHBIM 10, Ha OTACIBHBIC LII/I(prI

2.13

[{ukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKU ICIUMOCTH OJHOTO LIEJIOTO YKCIa Ha IPYToe,

IIPOBEPKU HATYpaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. CHMBOJBHBIE  (CTPOKOBBIC)  IEPEMECHHBIC.
[TocumBonpHas 00pabotka cTpok. [lomcy€T yacTOThl MOSIBICHHUS CHUMBOJIA B CTpPOKE.

Berpoennbie GyHKIMM 1711 00pabOTKU CTPOK

2.15

Onpe,ueneHI/Ie BO3MOJHBIX PE3YJIbTATOB pa6OTLI ajiropurMa 1npu 3aJaHHOM MHOXKCECTBC
BXOAHBIX OAHHBIX, OIMMPEACIICHUC BO3SMOXKHBIX BXOJHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY

pe3ysbTary
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9 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 [{udposast rpaMOTHOCTH

I'moGanbhas cetb Murepuer. IP-ampeca y3noB. CereBoe XpaHeHHE IaHHBIX. MeTOIbI
1.1 WHIUBUAYATHHOTO U KOJUIGKTHBHOTO pa3MelleHusi HoBouW wuHpopmammu B HHTepHerte.

bonbmue nanueie (I/IHTepHeT-I[aHHBIe, B 4aCTHOCTH JaHHBIC COLIHAJIbHBIX CCTefI)

[Tonsitne 06 nHPOpPMANTMOHHON 0€30MacHOCTH. YTPO3bl HHGOPMAITMOHHONW O€30MaCHOCTH
npu paboTe B T7I00ANBHOW CETH W METOIBI MPOTUBOJCHCTBUA uM. [IpaBuna Ge3omacHOi
- ayreHTuukanuy. 3amura JTu4HOM uHpopmauuu B cetu HWHrepHer. be3omachbie
. cTpateruu noeneHus B cetu Matepuer. [lpeaynpexnenue BOBICUEHHS B IECTPYKTUBHBIC

U KpUMHUHAIbHBIE (OPMBI CETEBOM AKTHMBHOCTH (KUOEpOy/UIMHT, (QUIIMHT W Apyrue

dbopmbl)

Bunst nestensHOocTH B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHUKAIIMOHHBIE CEPBHCHI
(mouToBasi ciyx0a, BHIEO-KOH(EPEHII-CBA3b U JPYTUE), CIPABOYHBIC CITY)KOBI (KapThl,
pacrucaHuss W JApYyTHe), TOUCKOBBIE CIYXKObI, CIyXObl OOHOBIIEHHS TNPOrPAMMHOIO
1.3 obecrieueHust u npyrue CiaykObl. CepBUCHI TOCYIAapCTBEHHBIX yciayr. OOiaunbie
XpaHuauina naHHbIX. CpeacTBa COBMECTHON pa3paOOTKH JOKYMEHTOB (OHJIAH-O(UCHI).
[IporpammHOe oOecrieueHrne Kak BeO-CEPBHUC: OHJIAMHOBBIE TEKCTOBBIE M TpaduuecKue

penaKkTophl, Cpebl pa3paboTKHU MPOTrpamMm

2 Teopernueckrue 0OCHOBBI MH()OPMATHKH

Mogens. 3amauun, pelraeMble ¢ MOMOIIBIO MojaenupoBaHus. Knaccudukanumu monenei.
51 MatepuanbHble (HaTypHble) 1 UH(pOpMallMOHHBIE Mojenu. HenpepblBHbIE U TUCKpPETHBIE
Mozenu. Mmuranumonnele mozenu. Mrposble mopenu. OneHKa COOTBETCTBHSI MOZEIU

MOJCIIUPYEMOMY OOBEKTY U LIEIISIM MOJCIIMPOBAHUS

2.2 Tabnuunbie mogenu. Tabnuma kak NpeCTaBI€HNE OTHOIIECHUS

2.3 basel qarnabx. OTOOP B TAOIHIIE CTPOK, YIOBICTBOPSIONINX 3aJAaHHOMY YCIIOBHIO

I'pad. Bepmmna, pedpo, myts. OpHeHTUpOBaHHbIE U HEOPHUEHTUPOBaHHbIE Tpadbl. [nnHa
(Bec) pebpa. BecoBas marpumna rpada. Jlnuaa mytd Mexay BepmuHamu rpada. [Touck
2.4 ONTUMANIBHOTO MyTH B Tpade. HavyanpHast BepuiMHa (MCTOYHMK) M KOHEYHAs BEpILMHA
(cTok) B opueHTHpOBaHHOM rpade. BrrumciieHne kKojaudecTBa MyTel B HANpPaBICHHOM

AIMKJINYECKOM Tpade

55 JHepeso. Kopens, Bepimna (y3en), Juct, pedpo (ayra) aepesa. Bricota aepesa. [Toanepeso.
' [Tpumeps! ucmionp30BaHMs AepeBbeB. [lepedop BapuaHTOB ¢ IIOMOIIBIO IepeBa
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2.6

[TonsiTie MaremMaTH4eCKOW MOJENH. 3a/ayu, peliaeMple C MOMOIIBI0 MaTeMaTHYECKOTO
(KOMIIBIOTEpHOr0) MojenupoBaHus. OTiaMUMe MaTeMaTHYECKOM MOJEIu OT HaTypHOU

MOJICJIA U OT CJIIOBECHOTO (JINTEPAaTyPHOT0) ONMUCAHUS 00BEKTa

2.7

DTansl KOMIIBIOTCPHOT'O MOACIIMPOBAHUA: IIOCTaHOBKa 3aJa4u, IMOCTPOCHUC
MaTeMaTHYECKOM MOACIIH, IpOorpaMMHasA pcalu3anusa, TCCTUPOBAHHUC, IIPOBCIACHUC

KOMIIBIOTCPHOT'O 3KCIICPUMCHTA, aHAJIN3 €TI0 pE3yJIbTAaTOB, YTOYHCHHUEC MOACIIN

ANTOpPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3Ouenne 3amaum Ha mnoxa3azaun. CocTaBlieHWE aITOPUTMOB M NpPOrpamMm €
UCIIOJIb30BAaHUEM BETBJICHUM, IIUKJIOB U BCIIOMOTAaTEIbHBIX aJITOPUTMOB Il yIPaBICHUS

HUCIOJIHUTCIIEM HUJIU APYTUMH UCTIOJTHUTCIAMU

3.2

Tabnuunpie BenmuuuHbl (MaccuBbl). OmHOMepHBbIE MaccuBbl. COCTaBiICHHE U OTIAAKa
[IPOrpaMM, pealu3yIoIIUX THUIIOBbIE AJITOPUTMBI OOPaOOTKM OJHOMEPHBIX YHCIIOBBIX
MAacCUBOB, Ha OJIHOM W3 SI3BIKOB nporpammupoBanus (Python, C++, ITackans, Java, C#,
[IxonbHBIA ANTOPUTMHUYECKHUI SI3BIK): 3aMOJHEHHWE YHCIOBOTO MAacCCHBa CIIy4allHBIMHU
YHClIaMi, B COOTBETCTBUU C (OPMYJION WIKM MyTEM BBOJA YHUCEIN, HAXOXKICHUE CyMMBI
3JIEMEHTOB MAacCHBa, JMHEWHBIM TOUCK 3aJ[aHHOTO 3HAYEHUS B MACCHBE, MOJCUET
JJIEMEHTOB  MAacCHBa,  YAOBJETBOPSAIOLIMX  3aJaHHOMY  YCIIOBHIO,  HaXOXJIECHHE

MUHUMAJIBHOTO (MAaKCUMAJIBHOTO0) 3JeMeHTa MaccuBa. COpTUpOBKa MaccuBa

33

OOpaboTka MOTOKAa  JaHHBIX:  BBIYMCIEHHWE  KOJIMYECTBA, CYMMBbI, CPEIHEro
apu(METHUYECKOr0, ~ MMHHMAQJIBHOTO W  MaKCHUMaJbHOI'O  3HAUEHUs  3JIEMEHTOB

MOCJICO0BATCIIBHOCTHU, YAOBJICTBOPAIONIUX 3aIaHHOMY YCIIOBUIO

34

VYnpasneane. Curnan. O6parnast cBs3b. [lomydeHue CUrHaIOB OT HU(POBBIX JATINKOB
(kacaHMs, PacCTOSIHUS, CBETa, 3ByKa W Apyroro). IIpumepsl MCIONB30BaHUS MPUHLUIA
00paTHOW CBS3M B CHCTEMaxX YIPAaBJICHUS TEXHUYECKHMMHU YCTPOWCTBAMH, B TOM YHCIIE B
pobotoTexnuke. Ilpumepsl pOOOTH3MPOBAaHHBIX CHCTEM (CHCTeMa  yIpaBJICHUS
JIBIDKGHHEM B TPAHCIOPTHOW  CHUCTeMe,  CBapodYHas  JIMHUS  aBTO3aBOJA,
aBTOMATH3MPOBAHHOE YIpaBIICHHE OTOIUIEHHUEM J0Ma, aBTOHOMHASI CHCTEMa YIPaBICHHS

TPaHCIIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI)

WudpopMannoHHbIE TEXHOIOTHH

4.1

[TonsTe 00 ANEKTPOHHBIX TaOyiuIax. THUIBI JaHHBIX B S4YeMKax AJIEKTPOHHOW TaOIHIIBI.
PenaktupoBanne wu ¢dopmatupoBanue TaOnui. BcTpoeHHble (QYHKIWMM IS TOUCKA
MaKCUMyMa, MUHUMYMa, CyMMbI U cpeqHero apudmernyeckoro. CopTUpoBKa JaHHBIX B
BbIJICJIECHHOM Juana3oHe. IlocTtpoenue nuarpaMm (rucrorpamma, KpyroBas Juarpamma,

TOuYeyHas nuarpamma). Berbop tuna quarpammsl
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4.2

[IpeobpazoBanue dhopmyn mpu KonupoBaHuu. OTHOCHUTENbHASI, a0COMIOTHAS U CMEIIIaHHAS

aapecanus

4.3

VYcoBHbIE BBIYUCIEHHS B 3JIEKTPOHHBIX Tabiaunax. CyMMUpoOBaHHE M MOJCUET 3HAYCHUH,
OTBEYAIOIIUX 3aJaHHOMY yciioBHIO. OOpaboTka OONbIINX HAOOPOB JaHHBIX. YHCIEHHOE

MOICIINPOBAHUC B DJICKTPOHHBIX Ta6nnuax

44

Pone MHPOPMAIIMOHHBIX TEXHOJOTHH B Pa3BUTUU 3KOHOMHKH MHpPA, CTPaHBI, PETHOHA.
OTkprIThIE 00pa3zoBaTenbHBIE pecypchl. [Ipodeccun, cBs3aHHBIE ¢ WHOOPMATUKOH U
WHPOPMAIIMOHHBIMH ~ TEXHOJOTHSMHU:  BeO-AM3aliHEp, MPOrPaMMHUCT, pa3pabOTYHK
MOOUJIBHBIX TPWIOKEHUN, TECTHUPOBIINK, APXUTEKTOP IMPOTPAMMHOIO OOECTICUeHUs,

CIICHUAJIMCT I10 AHAJIU3Y NAHHBIX, CHCTEMHBII AJIMUHUCTPATOP
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IMPOBEPSIEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NPOBepPsIeMOro
TpeOoBaHus

IIpoBepsiemble TpeOOBaHMSI K NMPeAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPpaMMbl OCHOBHOT'0
o0mero odpasosanus Ha ocHoBe PI'OC

1

3HaTh (IOHUMATB)

1.1

Brnanenne OCHOBHBIMH TOHSTHSIMH: HWHQOpPMAIMs, IMepeaada, XpaHCHHE H
oOpaboTka uHpOpMAIUU, aNTOPUTM, MOJAETb, HUPPOBOM MPOIYKT M HX

HCITIOJIB30BAHUC JJId PCUHICHUA y‘~I€6HI)IX H MPAKTUYCCKHUX 3aJa4d

1.2

BJIaHGHI/IC MOHATHUAMU: BBICKA3bIBAHUC, JIOTMYCCKas OIlcpanusd, JIOrM4YCCKOC

BbIPAXXCHUC

YmMmeTb

2.1

YMeHue onepupoBaTh €AUHHUIIAMHU U3MepeHHs HUH(OpMalMOHHOTO 00BEMA U

CKOpPOCTH nIepcaaviu JaHHbIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH Lieible unciaa oT 0 1o 1024 B paznuuHbIxX
MO3UIIMOHHBIX CHCTEMaxX CYHMCJICHHMS C OCHOBaHMSAMM 2, 8, 16, BBHIITOIHATH

apI/I(I)MeTI/ILIeCKI/Ie ornepanru Ha HUMHA

23

YMeHue KOOUPOBATL U ACKOJHPOBATH COO6H.I€HI/IH 110 3aaHHBIM IIpaBUJIaAM;
IMNOHMMAaHHUE OCHOBHBIX HNPWHOWUIIOB KOJWPOBAHUA I/IH(l)OpMaIII/II/I pastquﬁ

IPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayano

24

VYMmenune 3al1iuChIBaTh JJOTMYCCKHUC BBIPAXKCHUA C HUCIIOJB30BaHHECM
AU3BIOHKIHWHW, KOHBIOHKIMHW W  OTpHULlAHUA, OIPCACIIATE HCTHHHOCTDH
JJOTNYCCKHUX BBIpa)KeHPIﬁ, C€CJIM N3BCCTHBI 3HAYCHHUA UCTHMHHOCTH BXOJAIINX B
HEro nepEeMCHHLIX, CTPOUTH Ta6HI/II_[bI UCTUHHOCTHU JJIA JIOTUYCCKUX
BBIpaH(eHHﬁ; 3aIIAUCbIBATL JIOTUYCCKHUEC BbBIPAKCHUA Ha H3YYACMOM SA3BIKC

IPOrpaMMUPOBaHUSA

2.5

VYmMmenne COCTAaBJIATDH, BBINMOJIHATH BPYYHYKO M Ha KOMIIBIOTCPEC HCCJIOKHBIC
QITOPUTMBI ISl yrpaBieHus: ucnomHutemsivu (Yepemamka, YepTéxXHUK WU
npyrI/Ie); CO3aBaTb U OTJIAXKUBATHL IIPOrpaMMbl Ha OJHOM U3 SA3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllIxonbHbIN
AnroputMudeckuii SI3bIK), pean3yIore HeCI0XKHbIE allrTOPUTMBI 00paObOTKH
YHCIIOBBIX JAaHHBIX C HCIOJb30BAaHMEM IIMKJIOB M BETBICHHI; yMEHHUE

paSGI/IBaTL 3aa4u Ha noJA3ajadu, UCIHOJIb30BATb KOHCTAHTBI, ICPCMCHHBIC U
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BBIPAXKCHUA PaA3JIMYHBIX THUIIOB (LII/ICJ'IOBI)IX, JJOTHYCCKHX, CHMBOJ’ILHBIX);
AHAJIN3UPOBATH HpeHHO)KCHHBIﬁ AJITOPUTM, OIPECACIIATh, KAaKUC PC3YJIbTAThL

BO3MOXHEI ITPH 3aIaHHOM MHOKCCTBC UCXOJHBIX 3HAYECHHUH

2.6

YMeHne 3amMcarb Ha HM3y4aeMOM S3BIKE IMPOTPaMMHUPOBAHUS AJITOPUTMBI
IIPOBEPKU  JCIMMOCTA OJHOIO LEJIOr0 YHCJa Ha Jpyroe, IPOBEPKHU
HATYpaJIbHOTO YHCJIa HA MIPOCTOTY, BbIAEICHUS (P U3 HATYypalIbHOIO YUCIA,

INOUCK MAaKCUMYMOB, MUHHUMYMOB, CYMMBbI YHUCJIOBOM MOCIIEA0BATEIbHOCTH

2.7

Bragenne yMeHHEM OPHEHTHPOBATBCSA B HEPAPXUUYECKOH  CTPYKType
¢aiinoBoit cucrembl, paboraTh ¢ (HalIOBOH CHCTEMOW TEPCOHAIBHOTO
KOMITBIOTEpa C HCIOJIb30BaHHEeM Tpaduueckoro uHTepdeiica, a HMEHHO:
cOo31aBaTh, KOMmUupoBaThb, IMC€peMCliaTb, MNCPCHUMCHOBBLIBAThL, YIAJIATh U

apXUBUPOBATH (HalJIbl U KaTaJIOTH

2.8

Bnanenne yMmeHusIMH M HaBBIKAMHM HCIOJb30BaHUS HMH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH JJIsi TIOWCKA, XpaHEHUus, OO0paboTKu U

neperayy U aHaIu3a pa3IudHbIX BUIOB HHPOPMAIIH

2.9

YMeHne BBIOMpaATh CHOCOO TPEICTABICHHUS IaHHBIX B COOTBETCTBUHU C
MOCTaBJICHHOW 3ajmauell (TaOiuIpl, CXeMbl, TpapuKH, JUarpaMMbl) C
WCTIOJB30BAHUEM COOTBETCTBYIOIIMX TPOTPAMMHBIX CPEICTB 0OpabOTKH

JaHHBIX

2.10

YMmenue ¢dopMann3oBaTh M CTPYKTYpUPOBaTh HHMOPMAIINIO, HCIIONb3YS
AJIEKTPOHHBIEC TAOIUIIBI UIsi 00paOOTKH, aHATU3a M BU3yaIM3aIlMU YHCIIOBBIX
JaHHBIX, B TOM 4YHCJIE€ C BbUICTICHWEM JHWarna3oHa TaOaumbl |
YIOPSAIOYMBAHUEM (COPTHUPOBKOM) €ro SJEMEHTOB; YMEHHE MPUMEHSTH B
JNEKTPOHHBIX Tabmuuax (opMmysasl A  pacy€ToB C  HCMOJNB30BAHHEM
BCTPOCHHBIX  (PYHKIMH,  aOCONIOTHOW, OTHOCHUTEIBHOH, CMEUIaHHOM
aZpecalii; UCMOJb30BaTh JIIEKTPOHHBIE TAOMUIBI Ui  YUCICHHOTO

MOJCIMPOBAHUSA B ITPOCTHIX 3a7Javdax U3 Pa3HBIX NPCIMCTHBIX oOiacreit
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IO HTH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

Hudposas rpaMOTHOCTD

@aiinbl 1 nanku (xkatanoru). [Tpunnunsl noctpoeHus QaitnoBeix cucteM. [lomHoe nms
daiina (manku). [1yTs k ¢aiiny (manke). Pabora ¢ ¢aitmamu u karajoramu CpeicTBaMu
OTIEPALIMOHHON CHUCTEMBI: CO3/1aHUE, KOIMHPOBAHUE, MEPEMEIICHNE, TEPEUMEHOBAaHUE U
yaaienue ¢ainoB u nanok (karamoros). Tumbl ¢aiinoB. CpoiictBa ¢aiinoB. DaitnoBeIi

meHekep. [Touck ¢aitnoB cpencTBaMu OneparoHHON CUCTEMBI

1.2

O6wenunenne komnbioTepoB B ceTb. Cerb MuHTepHer. Beb-cTpanuma, BeO-cair.
Crpykrypa aapecoB Bed-pecypcoB. bpaysep. [lonckosie cuctemsl. [lonck nHbopmarmm
0 KJIFOUEBBIM CJIOBaM U MO M300paxeHuto. JJocroBepHOCTh HH(OPMAIMH, TOTYYEHHON

3 Unrtepuera. IP-anpeca y3noB. CereBoe XpaHEeHUE JaHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JluckpeTHOCTh TaHHBIX. BO3MOXXHOCTH ONMMCAaHUS HETPEPHIBHBIX OOBEKTOB U MPOIECCOB
C IOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBon. Andasur. MomHuocts andasuta. JlBowussnii andasur. KommuecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIMI) (PUKCUPOBAHHON UIMHBI B JABOUYHOM
andasure. [IpeodpazoBanue r0d0ro andasuta K JBOUIHOMY. KOJIMYECTBO pa3sIUIHBIX
CJOB (PMKCHUPOBAHHOM JJIMHBI B ajaBUTE ONpeaeaEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OAHOrO ajipaBUTa C TMOMOIIBIO KOJOBBIX CIOB B JIPyrOM
andasute, KogoBas Tabnuia, nekoaupoBaHue. KoampoBaHue TeKcTOB. PaBHOMEpHHBIii
koa. HepaBnomepnbiit koa. Komuposka ASCII. BoceMuOutHbie koaupoBku. [lonsrue o
konupoBkax  UNICODE. JlekoqupoBaHUEe  COOOIIEHHMH C  HMCIIOJIb30BAHHEM

PaBHOMEPHOT'O U HEpaBHOMEPHOTo Koja. IHpopmaloHHbIi 00bEM TEKCTa

2.2

Wndpopmanmonssiii 00béM JaHHBIX. bUT — MUHMManbHas €IUHHMIA KOJIMYECTBA
UHPOpPMALUU — JBOMYHBIA pa3ps. EnuHunsl m3MepeHus nHGOpMaLMOHHOTO 00BbEMa
naHHBIX. bur, Oaiit, kwioOait, merabaiT, rurabaiit. CKOpocTh Tepenavyd TaHHBIX.

EauHUIBI CKOPOCTH TIEpeaun JaHHBIX

23

KomupoBanue npera. l[BeroBbie Mmomemn. Monens RGB. I'mybuna komupoBanHwus.
[Tamutpa.
PactpoBoe u BekTopHOE€ TpencraBieHne u3o0pakeHumid. [lukcens.  OrenHka

UH(POPMALMOHHOT0 00BbEMA rpaMuecKrX JaHHBIX JJIS pACTPOBOI0 H300paKEeHUs
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KoaupoBanue 3Byka. PazpsinHocTs 1 yactoTa 3anucu. Kom4ecTBo KaHaIOB 3alKCH.
OneHka KOJIMYECTBEHHBIX MApaMETPOB, CBS3aHHBIX C IPEICTABICHHUEM U XpaHEHHEM

3BYKOBBIX (pailyioB

2.5

Hemo3unmoHHbIlE W TO3WIMOHHBIE CUCTEMBI cuucieHus. AundaBur. OcHOBaHUE.
PazBépuyrtas ¢opma 3amucu uwncna. IlepeBom B JIECATHUHYIO CHUCTEMY 4HCET,
3allMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PumMmckas cuctema cuucieHus

2.6

JBonunas cuctema cuucienus. [lepeBoa uenbix uucen B mpeaenax ot 0 go 1024 B
JIBOMYHYIO CUCTEMY cuuciieHus. Bocemepuunas cucrema cunciienusd. [lepeBon uncen u3
BOCBMEPHUYHOM CHUCTEMbI B JIBOUYHYIO M JICCATHYHYIO CHCTEMbI U OOpaTHO.
[llectnanuarepuynas cucteMa cyucieHus. llepeBon wumcen W3 mIeCTHAALATEPUUHOMN
CUCTEMBbl B JIBOMYHYIO, BOCBMEPHYHYIO U JICCATHYHYIO CHCTEMBI H OOpaTHO.

Apudmernueckue onepany B JBOUYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BhICKa3bIBaHMs. Jlormueckue 3HAUYEHHUS BBICKA3bIBAHWM. DJeMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepauuu: «w» (KOHBIOHKIHUS, JIOTHYECKOE
YMHOXXEHHE), «WIn» (IU3BIOHKLHUS, JIOTHYECKOE CJIOKEHHE), «HE» (JIOTHYECKoe
otpunianue). [IpuopureT nornueckux onepanuid. OnpeneneHne HICTAHHOCTH COCTABHOTO
BBICKA3bIBaHUs, €CJIU U3BECTHBI 3HAUCHUS UICTUHHOCTH BXOJIAIUX B HETO AJIEMEHTapHbBIX
BbICKa3biBaHUU. Jlornmueckue BbIpakeHus. [IpaBuia 3amucu JOTMYECKHUX BBIPAXKEHHI.

[TocTpoenue TabauI HCTUHHOCTHU JIOTUYECKUX BBIPAXKCHUN

2.8

Jlornueckue 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMH KOMIIBIOTCPA

2.9

HerepHBHHe U JUCKPCTHBIC MOICIIHU. HNMuTalinoHHEIE MOACIIH. HFpOBHe MOACIIH.

OreHKa aIeKBaTHOCTH MOJIENTH MOJICIUPYEMOMY OOBEKTY U LIETISIM MOACIIUPOBAHUS

2.10

Tabmuunbie Monenu. Tabnmuia kak npeacTaBieHne oTHomeHus. basel nanabix. OTO60D B

Ta6J'II/II_Ie CTPOK, YAOBJICTBOPAIOIIHNX 3aJdHHOMY YCJIOBUIO

2.11

I'pad. Bepmmnua, pebpo, myTb. OpHEHTUPOBAaHHBIE M HEOPUECHTHPOBAHHBIC Tpadbl.
Jmna (Bec) peOpa. BecoBas matpuna rpada. J[nwHa myTu Mexay BeprimHaMu rpada.
[Touck ontumaneHOro mytd B rpade. HawanpHas BepmmHa (MCTOYHHMK) M KOHEYHAs
BepIIMHA (CTOK) B OpPUEHTUPOBAaHHOM rpade. Brrumcinenue komuyectBa myTed B

HaIpPaBJIEHHOM allMKINYeCKOM rpade

2.12

Hepeo. Kopenp, Bepmmna (y3en), nuct, pebpo (myra) nepeBa. Bricota nepesa.
[onnepeso. Ilpumepsl ucnonb30BaHus AepeBbeB. [lepebop BapHaHTOB C IMOMOILBIO

nepeBa
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AJTOpUTMBI M IPOIPaMMHUPOBAHHE

3.1

CaotictBa anroputma. CriocoObI 3alicy alropuT™Ma (CIIOBECHBIN, B BHJIE OJOK-CXEMBI,
nporpamma).

CocraBieHne ajlropuTMOB W MPOTPaMM C HCIIOJIIb30BAaHHEM BETBICHHW, IUKIOB W
BCIIOMOTATEIIbHBIX AJTOPUTMOB JJIsi ynpasieHus ucnoigHutenaem (Po6or, Uepenaiika,

UepT&XHUK U Ipyrue). BolnoaHeHHe adropuTMOB BPYUHYIO U HA KOMIIbIOTEPE

3.2

SA3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbII
ANTOpUTMUYECKHIA S3BIK).

Cucrema nporpaMMUpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.
[TepemenHas: Tun, uMs, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIE [IEPEMEHHBIE.
Omnepatop npucBauBaHusl. ApUPMETUIECKHE BBIPAKCHUS U TOPSIOK MX BBIYUCICHHS.
Onepanyu ¢ UEJNBIMM YHMCJIAMHU: LIEJIOYUCICHHOE JCIIEHUE, OCTATOK OT JIEJICHHS.
BerBnenus. CoctaBHble yCI0BUS (3aMIUCh JJOTUYECKUX BBIPAKEHUN HA N3Y4aeMOM SI3bIKE
nporpamMMupoBanus). Haxoxaenne MuUHUMyMa

U MakcuMyMma W3 ABYX, TPEX M 4YETBIpEX 4Hcell. PemeHue KBaJApaTHOIO ypaBHEHUS,
MMEIOUIETO BellecTBeHHble KOpHU. Ilukn ¢ ycmoBuem. AnropurMm Eskimmpa i
HAXOXKJCHUS HAWOOJBIIEro OOLIeTro JEMUTENs JBYX HaTypalbHBIX uucel. PazOuenue
3allMCH HATypaJbHOI'O YKCJA B MO3ULIUOHHON CHCTEME C OCHOBAaHUEM, MECHBIIUM WIIH
paBHbiM 10, Ha oTnmenbHbie mUGppPHL. LUk ¢ nepeMeHHOH. ANTOPUTMBI MPOBEPKH
JEIAMOCTH OJHOTO II€JIOTO 4YHCJa Ha Jpyroe, IPOBEPKHM HATypajbHOIO YHUCIA Ha

IPOCTOTY

33

OOpaboTka CHMBONBHBIX  JaHHBIX. CHUMBOIBHBIE  (CTPOKOBBIE) TEPEMEHHEIE.
[TocumBoabHas oOpaboTka cTpok. [loAcuér 4acTOTHl MOSIBIEHHS CHUMBOJIA B CTPOKE.

Berpoennsie GpyHKImu Uit 00paboTKU CTPOK

3.4

OHpeI[eJ'ICHI/Ie BO3MOJHBIX PC3yJIbTAaTOB pa6OTBI ajiropurMa 1nmpu JaHHOM MHOXKCCTBC
BXOAHBIX MOAaHHBIX, OINPCACICHHUEC BO3MOXHBIX BXOJHBIX JAaHHBIX, I[MPUBOAAIINX K

JAaHHOMY pe3yJbTaTy

3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMepHbIe MaccuBbl. CocCTaBlIeHHE M OTJIaJKa
porpaMM, PEaTM3YIOMUX THUIOBBIC ANTOPUTMBI OOPa0OTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM U3 s3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#,
[IxonbHBI ANTOPUTMUYECKUNA SI3BIK): 3aMOJIHEHHE YHMCIOBOTO MAacCHUBa CIIy4alHBIMHU
YHCIIaMH, B COOTBETCTBUH C (OpMyJION WM MyTEM BBOJA YHCEN, HAXOXKICHUE CYMMBI
3JIEMEHTOB MAacCCHBA, JIMHEHHBIA IOMCK 3aJaHHOTO 3HAYECHHS B MAaCCHUBE, MOACYET
3JIEMEHTOB  MAcCHBA, YAOBIECTBOPSIOIIMX  33JaHHOMY  YCIIOBHUIO, HAXOXKIEHUE

MUHUMAJIBHOTO (MaKCUMaIBHOTO) djieMeHTa MaccuBa. CoptupoBka maccuBa. O6paboTka
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IMOTOKAa JAaHHBIX: BBIYHUCJICHHUEC KOJIMYECTBA, CYMMBI, CPCIHCTO apI/I(i)MeTI/ILIeCKOFO,
MHUHHUMAQJIBHOI'O MW  MAaKCHMAJBbHOI'o0 3HA4YCHHA OJICMCHTOB IIOCJICOOBATCIIBHOCTH,

YAOBJICTBOPAIOMIKUX 3aJaHHOMY YCJIOBHIO

3.6

VYnpanenne. Curnan. O6paTtHas cBs3b. [lomydeHne curaaiaoB OT HNU(POBBIX AATYHKOB
(HanpuMep, KacaHUs, PacCTOSHHSA, CBETa, 3ByKa). IIpumepsl UCTIONB30BaHUs MPUHLIUIIA
00paTHOW CBS3M B CHUCTEMax YIPAaBICHHUS TEXHUYECKHMMH YCTPOWCTBAMH C TIOMOIIBIO

JaTYMKOB, B TOM 4YHCJIC B pO6OTOTeXHI/IKe

HNudopmaninoHHbIe TEXHOJIOTUN

4.1

TexcToBbIE TOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHULa, ab3all, CTpOKa, CIIOBO,
CHUMBOJ).

TexcToBBIN MpoliecCOp — UHCTPYMEHT CO3/AaHUS, pPEeJaKTUPOBaHUSA U (HOPMATHPOBAHUS
TekcToB. [IpaBmia HabGopa TekcTta. PenaktupoBanue Tekcrta. CBOWCTBA CHMBOJIOB.
[pudt. Tuner mpudToB (pydieHbIe, ¢ 3aceukaMu, MOHOIIUPHHHBIC). [lomyxupHoe u
KypcuBHOe HauepraHue. CBoiicTBa ab3aleB: I'paHHUIIbI, a03alHBI OTCTYN, WHTEpBA,
BbIpaBHUBAHUE. [TapameTpsl CTpaHHULIBI. CruneBoe (dhopmaTupoBaHue.
CrpykTypupoBanue HH(GOpPMAIMKU C MOMOUIBIO CIHCKOB U TaOaull. MHOroypoBHEBBIE
criucku. JloOaBiieHne TaONMII B TEKCTOBBIE JOKYMEHTHL. BcTaBka n300paxxeHUN B
TEKCTOBbIE JOKyMeHThl. O0TekaHue n300pakeHuil TekcToM. BkiroueHue B TEKCTOBBIM
JOKYMEHT Juarpamm, opmyJi, HyMepaluu CTpaHHIl], KOJOHTUTYJIOB, CChUIOK M JIPYTUX

3JICMCHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaguueckux MpUMUTHBOB.

Onepanuun  penakTUpoBaHusA Tpaduueckux OOBEKTOB, B TOM YHCIE MHQPPOBBIX
dororpaduii: n3MeHeHne pazMepa, oOpe3ka, MOBOPOT, OTpaxkeHHe, paboTa ¢ obnacTaMu
(BBIIENICHHE, KOIHMPOBAHHME, 3aJIMBKa IIBETOM), KOPPEKIHUsS IIBETa, SPKOCTH H
KOHTpacTHOCTU. BekropHas rpaduka. Co3maHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH
CpPEICTBAMH TEKCTOBOTO TIpoIleccopa WM JPYTruX mporpamMm  (TIPHUIIOKEHUH).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MynbTuMeAnHBIX Tpe3eHTanuid. Craiin. /{oOaBneHue Ha crnaii TekcTa u
nzoOpaxenmii. Pabora ¢ Heckombkumu — ciaiigamu.  JloOaBieHne Ha - crlaiia

AyJJUOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/IFI. FI/IHepCCLIJIKI/I

44

Tunbl JaHHBIX B siueiiKax AJIEKTPOHHOM Tabuuipbl. PenaktupoBanue u GpopmaTupoBaHue
tabnui. BerpoeHnble PyHKIUM TSt TOMCKa MAKCUMyMa, MUHUMYMa, CYMMBI U CPETHETO
apu¢pmernueckoro. COpTHpPOBKA JaHHBIX B BbIIEIEHHOM juanasoHe. Iloctpoenue
auarpamMMm (THCTOrpaMMa, KpyroBasi quarpaMma, TOodeuHas Jauarpamma). Bwioop Tuma

muarpammbl.  [IpeoOpa3oBanme  ¢opmyn mnpu  KonmupoBaHuu. OTHoOcUTEbHas,
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a0COJIFOTHAS U CMEIIaHHas aapecanuns

4.5

VYcaoBHEIE BBIYHCICHUS B SJICKTPOHHBIX Ta6J'II/IIlaX.

CyMMupoBaHue W TOJICYET

3Ha4YeHUH, OTBEYAIOIIUX 3aJlaHHOMY ycioBui0. OOpaboTka O0NBIIMX HAOOPOB JAHHBIX.

YucneHHOE MOIETUPOBAHUE B 3JIEKTPOHHBIX TabIUIaxX

48




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

1. YuyeOuuku

Nudopmaruka: yueOHuK aas 7 kjaacca, astopbl: bocoa JIJI, Bocoa A.1O.
(m3patensctBO «BUHOM. Jlabopatopus 3HaHui», 2023-2025 rr.).

Nudopmaruka: yuednuk s 8 kiacca, asropsl: bocosa JI.JI., Bocosa A.1O.
HNudopmaruka: ydeoHuk aasa 9 kiaacca, astopsl: bocoa JIJI., bocoBa A.1O.
(Cooeparcanue evicmpoeno 6 coomsemcmeuu ¢ PIOC u Dedepanvhoii pabouei
APOCPAMMOU:  OM  AI2OPUMMO8 U  NPOSPAMMUPOSAHUs. HA  s3bike Python «k
ungopmayuonHomy — mooeruposanuio,  06azam  OAHHLIX U  KOMMYHUKAYUOHHBIM
MEeXHOI02UAM,).

2. PaGoumne TeTpaau (B 2-X 4yacTaX JJf KaKA0ro roga ody4denumsi) Astopsl: bocosa JIJIL.,
Bbocosa A.1O., AkBwisgsHoB A.1O. Ilpenna3zHaueHsl /Ui 3aKpEIUIEHUs TEOPETUYECKUX 3HAHUM U
BBIIIOJIHEHHSI TPAKTUYECKUX 3aJaHUN 0e3 UCIONb30BaHUS KOMIbIOTEpa (Ha JIOTHKY,
KOJMpOBaHUE HH(POPMALINN).

3. KommiekT nugpoBbIX y4eOHBIX MATCPHAJIOB

OnektpoHHas popma yuebHuka (DY) co BCTpOSHHBIMU HHTEPAKTUBHBIMU 3aJaHUSIMHU.
COopHHUK 3a/1a4 U yIpaXHeHUH 1o porpamMmmupoBanuio (Python), aBrop: Bocosa JI.JI.
KonTtponbHo-usmepurensubie Matepuansl (KMMer). Mudopmaruka: 7, 8, 9 Kiacchl.
ABtop: Macnenukoa O.H.

METOIUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

Metoauueckoe mocodue. ABtopel: bocoBa JIJI., bocoBa A.I0. Conepxur
TEMAaTU4YeCKOe M IOYPOYHOE IUIAHWPOBAHHE, METOAMYECKHE KOMMEHTAapUU K KaxJIou
TJIaBe, PEKOMEHIANWU TI0 OpPTraHU3aIlMH MPOEKTHON NEATEIEHOCTH W (HOPMHUPOBAHHIO
(YHKIIMOHATILHON TPAMOTHOCTH.

I[Moypounbie pa3padorku. Aptop: Cyxux M.A. BriIro4aroT TEXHOJIOTHYECKHUE KapThI
YPOKOB, CLICHAPUH NPOBECHUS 3aHATUH, TUAAKTUYECKHE UTPhl U (PU3KYIBTMUHYTKH JUIS
CHSTHS HANPSHKCHUS TJ1a3 U PYK.

Pemiennsi caMmoCTOSITeJILHBIX U KOHTPOJIBHBIX padoT. [locobue coaep XUt 3TajloHHbIE
pemieHusl  3amaHuid M3 JUAAKTHYECKHX  MAaTepHUaloB, KpPUTEPUH  OIICHUBAHUS
NPaKTUYECKOH yacTh (paboThl 32 KOMITBIOTEPOM) U YCTHBIX OTBETOB.

IIporpamMbl  BHeypo4HOiIi  JeATedbHOCTH: «OCHOBBI  POOOTOTEXHUKM»  (C
ucnons3oBanueM HabopoB LEGO Education Spike mnu Arduino), «Kubepruruena u
Oonpre qaHHbiey, «loAroToBKa K oaMMIMagaM Mo HHPOPMATUKE.

Matepuansl 1is noaroroBku k 'MA: nemoBepcuu, ciennukanui U KOAU(PUKaTOPHI
KMM OI'D no unpopmaruke ¢ opunuansHoro caiita GUIIU (fipi.ru).
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HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HUHTEPHET

®denepanbHbie 00pa3oBaTebHbIE MIAT(HOPMBI:

e Poccuiickas 3nexkrponHas mkona (PIOLI) (resh.edu.ru) — BUACOYpOKH TIO TeMam
QITOPUTMU3AIUHN, CUCTEM CYHCICHHUS W KOMITBIOTEPHBIX CETeH, COOTBETCTBYIOIIHEC
CTpYKType yueOHHKOB bocoBoii.

e MockoBckasi 3jekTpoHHas wmkona (MDII) (library.mos.ru) — OubnmMoTEKA
WHTEPAKTUBHBIX TPUIOKEHUHN (HAmpuMmep, TPeHaKephl MO JABOUYHOMY KOAHPOBAHUIO
N300paKECHHM, KOHCTPYKTOPHI OJIOK-CXEM).

e O@®I'UC «Mosi mKoJa» — JOCTYH K Bepu(UIMPOBAHHOMY KOHTEHTY U DDV yepes
JTMYHBIA KAOWHET YYCHUKA M YIUTEIIS.

e Emmnas  ko/ulekuusi UMPPOBHIX  00pa3oBaTeIbHBIX  pecypcoB  (school-
collection.edu.ru) — anuManuu (usudeckux mpoieccoB padotsl IIK, BupTyaynbHBIC
nabopaTopuu.

ILnargopmbl 1 nporpammupoBanns U UT-naBeIkoB:

e Ilmomanka «Kox Oyaymero» (buds-code.ru) — OecmiaTHbIe IBYXJIETHHE KYypChI
yIIIyOJIEHHOTO M3YYEHHUS! MPOrpaMMHUPOBAHUS JJIsl HIKOJBHUKOB 8—11 kiaccoB Ha 6ase
KOJUIEJIKEN U BY30B.

e Oummmuaasl HaumoHanbHol  TexHosormyecko wununuatuBsl (HTH) —
npoduibHble Tpeku («VHTennekTyalbHble YHEPreTHUYEeCKUe CHUCTEMbD», «ABTOHOMHBIE
TPAHCIIOPTHBIE CUCTEMBI») JIJISl POPOPUCHTAIIHH.

e Stepik, Angexc.llpakTukym (0ecniiaTHbie BBOJAHbIE MOJYJM) — KYpPChl 110 OCHOBAM
Python, SQL u ananu3y naHHBIX.

e Odunuansubiii caiit Python (python.org) u cpena paspadorku PyCharm Edu / Thonny
— JIJ1s1 HAllMCAaHUS U OTJIAJIKU IPOTPAMMHOTO KOJIA.

e Trinket.io, Replit.com — oHJIaHH-KOMIMJIATOPHI )11 OBICTPOTO 3aIycKa KoJia psiMO B
Opay3epe 6e3 ycranosku [10.

e Kaggle Learn (MUKpPOKYpPCBI) — JJIT 3HAKOMCTBA C OCHOBAMH MAIIMHHOTO OOYy4YEHUS B
9 kiacce.

KoHcTpyKTOpPSBI M Cpeabl BU3YAIU3alNuU:

e Canva, Figma (oOpa3oBatenbHble Tapudbl) — I co3aanus uHdorpaduku, nu3aiiHa
UHTEPPECOB 1 OPOPMIICHHS TPOSKTHBIX PadoT.

e Draw.io (app.diagrams.net) — OecriaTHbIl HHCTPYMEHT JIJIsl IOCTPOCHUS cXeM, rpadoB
1 OJIOK-CXEM aJITrOPUTMOB.

¢ Miro (poccuiickue anajoru: Sboard, TEAMLY, Pruffme) — umudpoBsie qocku s
COBMECTHOT'O MO3TOBOTO IITypMa Iipu paboTe HaJ| TPYIITOBBIMH ITPOSKTAMH.

¢ Tinkercad — cumynarop 3JeKTpoHHBIX Liened u 3D-monmenupoBaHusi s paszzena
«uppoBoe mpou3BOACTBOY.
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OO0pa3zoBaTebHbIC MOPTAJIbI M 023b1 3HAHWIA:

e Caiitr K.IO. IloasikoBa (kpolyakov.spd.ru) — BaxkHeHIMil pecypc Ui yduTenen
uHpopmaruku. Comepxut pa3dop turossix 3a1ad OI'D u EI'D, reHepaTopsl BapHaHTOB,
JOKYMEHTAIHIO 10 s13bIKy Python u apxuB onuMnuaaHbIX 3a/1a4 MPOIUIBIX JIET.

e Ipoext <MHPOKOM» — 0OaHK aBTOPCKHMX MNpPE3EHTALUN U MPOBEPOYHBIX pabOT OT
NPaKTUKYIOIINX M1€Jaroros.

e Ilopran 3amUTHI NEPCOHANBbHBIX JAHHBIX JAeTell (nepconanvHbleOanHvle.0emu) — s
IPOBEICHUS YPOKOB 110 UH(OPMAIIMOHHOM 0€30MacHOCTH.

e GitHub for Education — 1151 3HaKkoMCTBa CTaplIEKIACCHUKOB C CUCTEMaMH KOHTPOJIS
BEPCUU.

Bupneopecypcsbi:

¢ RUTUBE / VK Buneo:

o Kanan «Hugpopmamux BY» — mnoapobHOe perieHne 3amad U3 y4eOHHKOB
bocosoit u IlosakoBa.
o Kanan «GetAClass» — HarnsgHas aHUManus OPUHIUIOB paOOThl MHTEPHETA,

ckatus (aiaoB U KpunTorpapuu.
*  YouTube-kanansl (mpu Haaumuum gocryna): JavaRush, GeekBrains. Kopotkue
TYTOPHAJIBI [0 CHHTAKCHUCY SI3bIKOB MPOTrPaMMHUPOBAHUSI.

CrnpaBo4YHO-IPaBOBbIE Pecypcehl:
e HayuHo-TexHnveckasi oudamorexa (cyberleninka.ru) — cTaThbu 10 UCTOPHU PA3BUTHUS
BBIYHMCIIUTENILHON TeXHUKH B Poccuy 1 Teopun aaropuTMos.

e Teker Koncrutyuuu P® u @3 «O06 nadpopmanum...» — i MpaBoBOro 01o0ka Kypca
(mpaBa rpaxaad Ha HHPOPMAIIHIO, 3aIUTa HHTEIJIEKTYaIbHON COOCTBEHHOCTH).
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