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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no mH(pOpMAaTHKE HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsA
COCTaBlicHAa Ha OCHOBe TpeOOBaHWUU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Taxxe (henepanpbHOU paboUyeii TPOrpaMMbl BOCITUTAHHUS.

[Tporpamma o nHGOpMaTUKE NTAET MPEICTABICHHE O IENsIX, 00IIEeH cTpaTernu
0o0OydeHHs, BOCIIUTAHUS U PA3BUTHUSI OOyUAIONIUXCS CPEACTBaMU MH()OPMATUKH Ha
0a30BOM YpOBHE, YCTaHABJIMBAeT O0Os3aTeNbHOE MPEIMETHOE COJEp)KaHue,
peyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3jiesiaM U TeMaM.

[TporpamMma o nHpOpPMATHKE ONpEEAeT KOIMUESCTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JJs KaXIOTO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COZEPKATEIIbHOTO HATOJHEHHsI Pa3HOrO BHJa KOHTPOJS (MPOMEKYTOYHOM
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOW aTTECTAIUN).

[TporpamMma no nHGpOPMATHKE SIBISIETCS OCHOBOI JISI COCTABIICHUS! AaBTOPCKUX
y4eOHBIX TPOTpaMM, TEMAaTHIECKOTO MJIAHUPOBAHUS Kypca YIUTEIIEM.

[enssmu nzydeHnuss THPOPMATHKH HA YPOBHE OCHOBHOTO 001IIEro 00pa3oBaHUs
SIBJISTFOTCSL:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH WH(DOPMATHUKH, JOCTHKCHHSIM HAayYHO-TEXHUYECKOTO
mporpecca W OOIINECTBEHHOW MPAaKTHKH, 3a CUET pa3BUTHS TMPEACTaBICHUN 00
UHPOpPMAIIMK KaK O BKHEHIIIEM CTPATETUYECKOM pPecypce pa3BUTHUS JIMYHOCTH,
rocy/apcTBa, OOIECTBA, IOHUMAHUS pOJIM HH(POPMAIMOHHBIX MPOLECCOB,
WH()OPMAITMOHHBIX PECypcoB W HMH(GOPMAIMOHHBIX TEXHOJOTHA B YCIOBUIX
undpoBoil Tpanchopmanuu MHOTHX chep )KU3HU COBPEMEHHOTO OOIIIECTBA;

oOecrieyeHne YCJIOBHiA, CIIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMHUYECKOTO
MBILUICHUST KaK HEOOXOJUMOTO YCJIOBUS MPO(PECCHOHATbHON AESITEITbHOCTU B
COBPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEANOIArarero CrnocoOHOCTb
oOydJarorierocss pa3OuBaTh CIOXKHBIE 3a7a4dl Ha 0o0Jiee MPOCTHIC MO/A3aJauH,
CpaBHHMBATh HOBBIC 33J]a4M C 3aJa4aMu, PEIIEHHBIMU paHee, ONpeeaTh Iaru JJis
JIOCTHKECHHUSI pe3ysibTaTa U TaK Jiajee;

dbopMHEpOBaHWEe W PaA3BUTHE KOMIICTCHIIUNA OOYy4YalOmUXCcsi B 001acTH
WCITOJIB30BaHUsI WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIC
3HAHWW, YMEHHUW W HaBBIKOB pabOThl ¢ WHGOpMAIUei, MporpaMMHpPOBAHHUS,
KOMMYHHKAIIM B COBPEMEHHBIX IU(PPOBBIX Cpelax B YCIOBHUSX OOECHEUCHHUS
UHGOPMAITMOHHOK 06€301MaCHOCTH JTMYHOCTH 00YYarOIIEroCs;

BOCIIHTAHHUE OTBETCTBEHHOTO U U30UPATEIbHOTO OTHOLICHHS K MH(POPMAIIUH C
y4€TOM TPABOBBIX M ITHYECKHX ACIEKTOB €€ PaclpOCTpaHEHHs, CTPEMJICHHUS K
NPOAODKCHUIO 00pa3oBaHusi B 00macTd WHQPOPMAIMOHHBIX TEXHOJIOTHHA U



CO3UIATEIHHON JEATeTLHOCTH C TMPUMEHEHHUEM CPEICTB HWH(POPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmaTnka B OCHOBHOM 00111eM 00pa30BaHUH OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAy4YHOM JIMUCUMIUIMHBI, U3ydarouien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3aIlMU UHPOPMALIMOHHBIX
MPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE = O0JacTd  NPUMEHEHHUS  HHPOPMATUKH, TPEXKAE  BCETO
uH(OPMAIMOHHBIE TEXHOJIOTHUH, YIIPABICHUE U COLUATBHYIO CheEpY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHQOPMATUKHM W UHGOPMAILIMOHHON
NEeSATEITbHOCTH.

W3yyenne wH(pOpMATUKM  OKa3bIBa€T CYIIECTBEHHOE  BIMSHUE  Ha
dbopMHEpOBaHHEe MHPOBO33PEHUS OOYUYAIOMIETOCS, €r0 JKU3HEHHYIO IO3HIIHIO,
3aKJ1a/IbIBAET  OCHOBBl ~ TMOHMMAHHWS  NPUHUUIIOB  (YHKUMOHUPOBAHUS U
UCITI0JIb30BaHUsI MH()POPMAIIMOHHBIX TEXHOJIOTUN KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIeATeTbHOCTH W OJHOTO W3 Hamboliee 3HAYMMBIX
TEXHOJIOTUYECKUX JOCTUKEHUIN COBPEMEHHON HUBUIIM3AUUU. MHOTHE TPEAMETHBIE
3HaHUS W CIOCOOBI JICSITEIIBHOCTH, OCBOCHHBIC OOYYAIOIIMMHUCS TPU HU3yUYECHUU
nH(OPMATUKU, HaXOAST MPUMEHEHHE KaK B paMKaxX 00pa3oBaTEebHOTO Ipolecca
OpyU HM3YYEHUHM JPYTUX MPEAMETHBIX OO0OJacTed, TaKk M B MHBIX >KU3HEHHBIX
CUTYaIMsIX, CTAHOBATCS 3HAYUMBIMH JJIT (POPMUPOBAHUSI KAYECTB JIMYHOCTH, TO
€CTh OPHEHTHPOBAaHbI Ha (POPMUPOBAHUE METANPEAMETHBIX ¢ JIMYHOCTHBIX
pe3yJbTaTOB OOYyUCHUSI.

OcHoBHBbIE 331aun yueOHoro npenmera «Mudopmatuka» — chopmupoBars y
00yJaroIMXCs:

MOHMMAaHUE TPUHIIMIIOB YCTPOWCTBA W (YHKIIMOHUPOBAHUS OOBEKTOB
1IU(POBOTO OKPYKEHHMsI, TPEICTABICHUS 00 WMCTOPUU W TEHICHIMSIX Pa3BUTHS
nHpopmaTuku nepuojia udpoBoit TpaHchopmaluu COBPEMEHHOTO 00IIEeCTRA,;

3HaHUS, YMEHUSI U HaBBIKM TPAMOTHOW MOCTAHOBKH 33J1ay, BO3ZHUKAIOIIUX B
MPAKTUYECKON NEATETBLHOCTH, JI UX PEHICHUS C MOMOIIbI0 WH(POPMAIMOHHBIX
TEXHOJIOTHA, YMEHHS W HaBbIKA (hOPMATM30BAHHOTO OMHCAHUS TOCTABIICHHBIX
3aJ1ay;

0a3oBbie 3HAHHUS 00 MHGOPMAIMOHHOM MOJIEIMPOBAHUM, B TOM YHUCIE O
MaTeMaTUYeCKOM MOJCIIUPOBAHUY;

3HAHWE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U yYMEHHE MPUMEHSTH ITH
3HaHUS JJIs1 TTOCTPOCHUSI AJTOPUTMOB PEIICHMS 3aJad MO0 MX MaTeMaTUYEeCKUM
MOJICIISIM;

YMEHUSI U HaBBIKM COCTABJEHHUS MPOCTHIX MNPOrpaMM IO MOCTPOCHHOMY
AITOPUTMY Ha OJTHOM M3 S3BIKOB MPOrPaMMHPOBAHUS BICOKOTO YPOBHS;



yMEHHSI M HaBbIKM 3(P(EKTHUBHOTO HCIOJb30BAHHUS OCHOBHBIX THIIOB
IPUKJIATHBIX MporpamMm (MPHIIOKEHUH) 00111ero Ha3HAYeHUs U MHPOPMAIIMOHHBIX
CUCTEM JJISl PEIIEHUsI C UX MOMOIIBIO MPAKTUYECKUX 3a/ad, BiaJieHue 0a30BbIMU
HOpMaMu HH(OPMAIIMOHHOW JTUKH M TIpaBa, OCHOBaMHU HWH(OPMAIMOHHOU
0€e30I1aCHOCTH;

YMEHHE TPAaMOTHO WHTEPIPETHUPOBATH PE3YNbTAThl PEUICHHS MPAKTUYECKUX
3aJa4 C TMOMOIIBI0 WH(OPMALMOHHBIX TEXHOJOTHM, MPUMEHATH MOJyYEHHBIC
PE3yNBTaThI B TPAKTUYECKON JACSATEIHHOCTH.

[lemn w 3amaum m3ydeHuss WHPOPMATHKH Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHUs OMPENEISIIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUS Y4eOHOTO MpeaMeTa
B BUJIE CJIEAYIOLIUX YETHIPEX TEMATHUECKUX Pa3/IeJIOB:

1 poBasi (PaMOTHOCTB;

TEOPETUIECKHE OCHOBBI MHPOPMATHKHU;

AJITOPUTMBI U TIPOTPAMMHUPOBAHNE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

Ha u3yuenue undopmatuku Ha 6a3oBoM ypoBHe oTBoautTcs 102 waca: B 7
kiacce — 34 yaca (1 gac B Henento), B 8 knacce — 34 yaca (1 gac B Hepento), B 9
kiacce — 34 gaca (1 yac B Heneo).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Hu¢poBass rpaMOTHOCTH

KoMmnbloTep — yHUBepcajibHOE YCTPOHCTBO 00padOTKU JAHHBIX

KomMrmibroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee Mo
nporpaMMme. THUIIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMIBIOTEPHI, CyNIEPKOMITbIOTEPhl. MOOMIbHBIE YCTPOUCTBA.

OcHOBHbBIE KOMIIOHEHThl KOMIBIOTEpAa W UX HaszHaueHue. I[Ipoueccop.
OnepatvBHasT W [JOJTOBPEMEHHAs IMaMATh. YCTPOMCTBA BBOJA M BBIBOJA.
CeHcopHBIN BBOJ, JaTYMKU MOOUJIBHBIX YCTPOWCTB, CpElICTBA OMOMETPUUYECKOMN
ayTeHTU(UKALINU.

HcTopus pa3BuTHs KOMIIBIOTEPOB U MpOrpaMMHoro oodecrneuenust. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIe TEHJAECHUUN pa3BUTHS KOMITBIOTEPOB.
CynepKoOMIbIOTEPHI.

[TapannenbHble BBIYUCICHUS.

[lepconanbubiii komnbroTep. [Iporieccop M ero xapakTepUCTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OnepartuBHas mnamsaTh. JlolroBpeMeHHasi TaMSITh.
VYerpoiictBa BBOA U BbIBOJA. OO0BEM XpaHUMBIX JAAHHBIX (ONEpaTHBHAS MaMSTh
KOMITbIOTEPA, KECTKUN U TBEPAOTEIbHBIN IUCK, IOCTOSIHHAS TaMsATh cMapThoHa) U
CKOpOCTb JOCTYIIA JI PA3JIMYHBIX BUJIOB HOCUTEIIEH.

Texanka 6€30MaCHOCTH U MpaBuiia paObOTHI HA KOMITHIOTEPE.

IIporpammMbl U JaHHbIE

[IporpammHoe oOecnieyeHue KommbloTepa. [lpukiagHoe mporpaMMHoOe
obecrieueHue. CucremHoe IPOrPaMMHOE oOecrieueHue. Cucremsbl
nporpammupoBanus. IIpaBoBas oxpaHa mnporpamMM M JaHHbIX. becrartHele U
yCIIOBHO-0OecTuiaTHbIe TporpaMmMbl. CBOOOIHOE MpoTrpaMMHOE 00ecIieUeHHE.

@aitnel w1 nanku (katanorw). [lpuHiunel moctpoeHus: (alIOBBIX CUCTEM.
[Tonmnoe ums daiina (manku). Ilyte k daitny (manke). Pabora c daiinamu u
KaTaJoTaMH CpEJICTBAMU OINEPAlMOHHOW CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHME,
nepeMeIieHre, NepeuMeHOBaHUE U yaajieHue (pailyioB U manok (Katajaoron). Turbl
¢aitnoB. CpoiicTBa (¢aitnoB. XapakTepHble pa3Mepbl (PailjioB pa3iMUHBIX TUIIOB
(cTpaHuIa TEKCTa, MEKTPOHHAsI KHMra, ororpadus, 3anuch NEeCHU, BUICOKIIUII,
NOJIHOMETpaXHbIA (usibM). ApxuBaius AaHHBIX. Vcnosb3oBaHue mporpamm-
apxuBaTopoB. DainoBeiii MeHekep. [lonck ¢aiaoB cpeacTBaMu oneparuoHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M JIpyrue BPEAOHOCHBIE MporpaMMsbl. [IporpaMmebl
JUIS1 3AIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTn



O0benuneHne KoMnsl0TepoB B ceTh. Cerh MHTepHET. Beb-cTpanuia, BeO-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBsie cuctemsl. [lonck
uHbOpMallMM TIO KIIOYEBBIM CJIOBaM H MO H300pakeHuio. J{oCTOBEpHOCTH
uH(opmaruu, noyrydeHHou u3z Murtepuera.

CoBpeMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUH.

CereBoil 3THKET, 0a30BbIE HOPMBI MH(POPMAIIMOHHON 3TUKHU U TMpaBa IpU
pabote B Untepuete. CTpaterun 6e3omacHoro noBeaeHus B IHTepHeTe.

Teopernyeckue 0CHOBbI HHPOPMATUKH

HNudopmanus v uH(POPMALMOHHBIE NIPOLECCHI

HNudopmanust — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmarus kak cBeACHUS, IPEIHAZHAYCHHBIC [T BOCIIPUSATHS YETIOBEKOM,
U uHbopMalnusg Kak JaHHble, KOTOpble MOTYT ObITh  00paboTaHBI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKpeTHOCTh 1aHHbIX. BO3MOXHOCTh OonMcaHusi HEMPEPHIBHBIX 00BEKTOB U
IIPOLIECCOB € MTOMOILBIO TUCKPETHBIX TaHHBIX.

NudpopmanimoHHble MPOLECChl — TMPOLECChl, CBSI3aHHBIE C XpaHEHHUEM,
npeoOpa3oBaHUEM U Tiepeaadeii JaHHBIX.

IpeacraBiaenune nuupopmauumn

CumBon. AndaButr. MoiHocTs andasuta. Pa3zHooOpasue SA3BIKOB U
andasutoB. EcrecTBeHHbIe U (hopMasbHbIE S3bIKU. AJIDaBUT TEKCTOB Ha PYCCKOM
s3pike.  JIBomunblid  andaBut. KoMM4YecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KOoMOMHAaIui) (GUKCUPOBAHHOM JJIMHBI B JBOWMYHOM andaute. [IpeoOpazoanue
mo0oro andaBuTa K JBOMYHOMY. KOJIMYECTBO pa3iMYHBIX CJIOB (DMKCUPOBAHHOM
JUTUHBI B ai)aBUTE ONPEIeIEHHON MOIIIHOCTH.

KoaunpoBanue cvMBOIOB OJHOTO ai(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B
apyrom andasute, KOAOBas TadIULA, 1EKOJUPOBAHUE.

JBonunbiii koxn. IIpeacraBneHne NaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JBOMYHOM aji(haBUTE.

Nudpopmanmonusiit 00bEM JaHHBIX. BUT — MUHUMaTbHAS €IMHNIIA KOTUYECTBA
uHOpMAIUU — JBOWYHBIA pa3psaa. EauHuIml m3MepeHus WHEGOPMAIIMOHHOTO
00BéMa JaHHbIX. buT, 0alT, KUI00AKWT, MeradailT, ruradamnT.

CkopocThb nepenadn JaHHbIX. EIMHUIBI CKOPOCTH NEPENAYN JaHHbIX.

Koauposanue texkctoB. PaBHOMepHBI k011. HepaBHOMepHbIi koa. KogupoBka
ASCII. Bocbmubutasie komupoBku. Ilonstue o xomupoBkax UNICODE.
JlexonupoBaHue COOOLIEHUH C UCIIOIB30BAaHUEM PAaBHOMEPHOTO U HEPABHOMEPHOTO
kosa. MHpopmarmoHHbIil 00bEM TEKCTA.

Hckaxxenre nHpopMaluu rpu nepeiaye.

OO61iee mpencraBiieHde O UU(PPOBOM MPEACTABICHUU AYAUOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX TAHHBIX.



KoaupoBanue uBera. llsetoBsie wmogenu. Mogens RGB. I'myOuna
koauposanus. [lanutpa.

PactpoBoe u BektopHOe mpezactaBieHue nzoOpakeHui. [lukcens. Ouenka
nH(popMaIIMOHHOTO 00bEMa TpaUIECKUX JAHHBIX I paCTPOBOI0 U300paKECHHUS.

KoaupoBanue 3Byka. Pa3psaaHocts u yactora 3anucu. KoianuecTBo kaHaioB
3aIHCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHUEM 3BYKOBBIX (DaiiyIoB.

HNudopmManuoHHbIE TEXHOJIOT U

TekcTOBbIE JOKYMEHTbI

TexcToBbIE MOKYMEHTHI M UX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHuua, absail,
CTpOKa, CJI0BO, CHMBOJI).

TexcToBBIE HpOLECCOP — MHCTPYMEHT CO3/aHus, pPENAKTUPOBAHUS U
(dopmatupoBanusi TekcToB. llpaBuia Habopa TekcTta. PepmakTupoBaHue TeKcTa.
CpoiictBa cumBosioB. Ilpudt. Tunsl mpudtoB (pyOieHble, ¢ 3aceUKaMmu,
MoHoupuHHbIe). [lomyxupHoe u KypcuBHOe HauepTanue. CBoiicTBa ab3ales:
rpaHuIlbl, a03alHbII OTCTYI, UHTEPBaJ, BbIpaBHUBaHHUE. [lapaMeTpbl CTpaHHUIIBI.
CtunieBoe popMaTUpOBaHUE.

CrpykrypupoBaHue HMHGOpMAUMU C TIOMOIIBIO CIMCKOB U  TaOJIHUL.
MHuoroypoBHeBble CIUCKU. J{oOaBeHue Ta0iuIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300paxkeHnil B TEKCTOBbIE JOKYMEHTBI. OO0TeKaHue M300paKeHHt
TEKCTOM. BKiltoueHue B TEKCTOBBIA JOKYMEHT Auarpamm, (opmyll, HyMEpanuu
CTpaHUL, KOJIOHTUTYJIOB, CCBUIOK U APYTUX JIEMEHTOB.

ITpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010coBoOi BBOA TEKCTA.
OnTuyeckoe pacno3HaBaHue TekcTta. KommneroTepHblil nepeBoa. Mcnosb3zoBaHue
cepBucoB MuTepHeTa 17151 00pabOTKH TEKCTA.

Komnbrorepuas rpaguka

3HAKOMCTBO C TpaUUeCKUMH peldakTopaMu. PacTpoBble PHCYHKH.
Hcnonp3oBanue rpadpuiyeckux MpUMHTHBOB.

Omnepanuu pefakTUPOBaHUs rpaPuuecKux 0OBEKTOB, B TOM YHCIE HUPPOBBIX
dororpaduii: u3MeHeHHe pa3mepa, oOpe3ka, MOBOPOT, OTpakeHue, padbora ¢
oOnacTsiMu (BbIIEICHUE, KONMPOBAaHUE, 3aJIMBKA LIBETOM), KOPPEKLMsS LIBETA,
SPKOCTH U KOHTPACTHOCTH.

Bexrtopnas rpajpuka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpencTBaMM TEKCTOBOTO MPOLECCOpa WM APYTHX Mporpamm (IpHIIOKEHHM).
JloGaBieHrEe BEKTOPHBIX PUCYHKOB B IOKYMEHTBHI.

MyJabTUMEIUHHBIC IPE3eHTAIMU

[ToaroroBka MyJbTUMEIUUHBIX Mpe3eHTanuii. Cnaiia. JlobaBneHnue Ha ciaij
TeKCTa 1 u3o0paxkeHuil. Pabora ¢ HeCKOIBKUMHU ClaligamMu.



JloGaBneHue Ha Ciiaii]l ayAMOBU3YyaIbHBIX JaHHBIX. AHUMAIUS. [ UIepCcChUIKy.
8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Cucrembl cCHHCICHUS

Hemno3unMoHHble W MO3UIMOHHBIE CHUCTEMbl  CUHUCIEHMs. AJ(aBur.
OcHoBanue. Pa3zsépuyTtas popma 3anucu uncina. [lepeBoa B JECATUUHYIO CUCTEMY
YyuCell, 3aMUCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cucrema cuuciieHus.

JIBonuHas cucteMa cuucienus. [lepeBon menbix uucen B npenenax ot 0 go
1024 B OBOMYHYIO CHUCTEMY CUMCIEHUsS. BocbMepHuuHasi CUCTEMa CUMCIICHUS.
[lepeBoj uKicen U3 BOCbMEPUYHOI CUCTEMBI B IBOMUHYIO U JECATUUHYIO CUCTEMBI U
obpatno. IllectHamnarepuunas cucrema cumcieHus. I[lepeBox uwmcen wu3
HIECTHAIATEPUYHON CHUCTEMBI B JBOMYHYIO, BOCHBMEPUUYHYIO U JACCATUYHYIO
CHUCTEMBI U 00paTHO.

Apudmerrueckue onepanuu B ABOMYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MATEeMATH4YEeCKOM JIOTUKH

Jlormueckue BpICKa3biBaHWs. Jlornueckne 3HAYEHHS  BBICKA3bIBAHUM.
DNeMeHTapHble U COCTaBHBIE BbICKa3bIBaHUA. JlOrMyeckue omnepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHE), «UIN» (JAU3BIOHKIMUS, JIOTHYECKOE
CJIOXKeHue), «Hey (Joruueckoe orpuuanue). [Ipuopurer Joruueckux orepanuu.
OnpeneneHue UICTUHHOCTU COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIIMX B HEr0 3JIEMEHTapHBIX BbICKa3biBaHWil. Jlornmueckue
BhIpakeHus. [lpaBuiia 3amucu JIOTHYECKMX BbIpakeHud. IlocTtpoenuwe Ttabmuil
MCTUHHOCTH JIOTHUECKUX BBIPAKEHUI.

Jlornueckue 37€MeHThl. 3HAKOMCTBO C JIOTUYECKMMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHHE

HcnoHuTEe M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIHMHA

[Tonsitue anroputma. HcnonaHuTenu anroputMmoB. AJTOpUTM Kak IJIaH
YIPABJICHUS UCTIOTHUTEIIEM.

CaoiictBa anroputma. CriocoObl 3anicy anropuTMa (CI0BECHBIN, B BUIE OJIOK-
CXEMBI, TPOrpamMmma).

Anroputmudeckue KoHCTpyKuuu. KoHcTpykuusa «cnemnoBanuey. JIMHEHHbIN
anroput™.  OrpaHUYeHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MO>KHOCTh
MPEAYCMOTPETh 3aBUCUMOCTb IMOCJIEIOBATEILHOCTH BBINOJHAEMbIX JEHCTBUNA OT
HCXOJIHBIX JAHHBIX.

KoHcTpykiust «BeTBIEHUE»: MOJHAS W HemojHas (opmbl. BeimonHeHne u
HEBBITIOJIHEHUE YCJIOBUSl (MCTUHHOCTh W JIOKHOCTh BbICKa3biBaHus). [Ipocteie u
COCTaBHBIE YCJIOBHUSI.



KOHCTpyKIUs «IOBTOPEHUS»: LHUKJIbI C 33JaHHBIM YHUCJIOM IMOBTOPEHHUM, C
YCJIOBUEM BBITIOJIHEHHUS, C IEPEMEHHOM KA.

Pazpabotka mns GopmMaabHOTO WCIOIHUTENS alTOPUTMA, MPHUBOJISIIETO K
TpeOyeMoMy pe3yJibTaTy MpU KOHKPETHBIX HCXOJIHBIX JlaHHbIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HUCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JIJIs1 yIPABJICHUS
dbopMallbHBIMU HMCTIOTHUTEISIMU, TakuMu Kak PoOort, Uepemamika, UepTExXHUK.
BrinosiHeHne anropuTMOB BPY4YHYIO M Ha KommbioTepe. CHHTaKCHYECKHUE W
Jorudeckue ormuoku. OTKa3bl.

S3BIK IpOorpaMMHUpOBaHUA

SA3pik nporpammupoBanus (Python, C++, Ilackanb, Java, C#, LlkonbHbIH
AnroputmMudeckuid SA3bIK).

CuctemMa npoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCISATOP,
OTJIA/TYUK.

[lepemenHas: Tun, uMs, 3HaueHUE. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
NIEpEMEHHBIE.

Omnepatop mnpucBauBaHusi. ApuU(YMETHUECKHE BBIPAKECHHS W TMOPSIOK HX
BbluMcieHus. Onepanuu ¢ HeJbIMU YUCIIaMHU: 1IEJIOYUCIEHHOE JAEIeHUE, OCTaTOK OT
JIETICHUS.

BerBnenus. CocTaBHbIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3Yy4aeMOM S3bIKE MporpaMmMupoBanus). HaxoxaeHne MUHUMyMa U MakCUMyMa U3
JIBYX, TPEX U 4YETBHIpEX uucels. PermieHue KBaJpaTHOrO ypaBHEHHS, HUMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JuanoroBas oTiagka NOporpaMM: IOLIArOBOE BBINIOJIHEHUE, IPOCMOTP
3HAYEHUH BEJIMYMH, OTIAJ0YHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycmoBuem. Anroput™ EBKimma st HaXOXICHHS HAWOOJBIIETO
oOmiero menuTens ABYX HATYpPaJIbHBIX YHceNl. Pa30umeHue 3ammcu HaTypalbHOTO
4yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHWEM, MEHBIIMM WU paBHbIM 10, Ha
OTZI€NbHBIE LU PBHIL.

[{ukn ¢ nepeMeHHO. ANTOPUTMBI IPOBEPKU JIETUMOCTH OJTHOTO IEJI0T0 YUCa
Ha JpYyroe, IpOBEPKU HATYPaJIbHOTO YUCa Ha IPOCTOTY.

O6paboTKa CUMBOJIbHBIX JAaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) IMEPEMEHHBIE.
[TocumBonbHAs 00padoTKa CTpOK. [ToACUET YacTOTHI MOSIBICHUS CUMBOJIA B CTPOKE.
BceTrpoennsie pyHKImMM 111 00pabOTKU CTPOK.

AHaJIM3 AJITOPUTMOB

OnpeneneHrne BO3MOXKHBIX PE3YJIbTATOB pPadOTHl aJTOPUTMA TPH JAHHOM
MHOKECTBE BXOJHBIX JIaHHBIX, OIPEACICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MIPUBOJAIINX K TaHHOMY PE3YJIbTaTy.

9 KJIACC



HugpoBass r(paMOTHOCTH

I'mob6anbHas ceTb UHTEpHET M cTpaTeruu 0€30MacCHOIO MOBeACHUs B Heil

['mo6anbHas cerp MuTepHer. [P-anpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeToabl UHIWBUIYATBHOTO U KOJJIEKTUBHOTO Pa3MelIeHUsT HOBOW MH(GOpMAILIMH B
WUurepHere. bonbiimve paHHble (MHTEPHET-IAaHHbIE, B YaCTHOCTH JaHHbIC
COIMAIBHBIX CETEel).

[Tonsitue 00 mHMOPMAIIMOHHONW 0€30MacHOCTH. YTPO3bl MHGOPMAIIMOHHON
0e3omacHoCTH TIpU paboTe B ria00aJbHON CETU U METOJbl MPOTUBOJCHCTBUS WM.
[IpaBwia Oe3omacHOW ayTeHTU(UKAIIMU. 3aluTa JUYHOM HHGOpMANUU B
HNurepuere. be3omnacHeie cTpareruu noseneHus B Murepnere. [Ipenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHbIE M KPUMHHAJIBHBIE (POPMBI CETEBOIl aKTUBHOCTU
(xubepOyIMHT, PUIIUHT U ApyTHe HOPMBI).

Pa6oTa B vHPpOPMALIMIOHHOM NPOCTPAHCTBE

Bune! nestrenbHocT B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (TIOYTOBast Ciy)k0a, BUIEO-KOH(PEPEHII-CBA3b U JpPYyTue), CIpaBOYHBIC
CITy>KOBbI (KapThl, PaCIMCaHUs U IPYTHE ), TOUCKOBBIE CIIY>KOBbI, CITy>KObI OOHOBIJICHUS
nporpaMMHOro oOecnedyeHus U JApyrue ciaykObl. CepBUCHI TOCYAapCTBEHHBIX
yciyr. OOnauHble XpaHuiuiia JaaHHbIX. CpencTtBa COBMECTHOM pa3paboTKu
JTOKYMEHTOB (oHJaiiH-oducel). [lporpamMmmHOoe oOecrieueHre Kak BeO-CepBHUC:
OHJIAITHOBBIE TEKCTOBBIE U rpauuecKue peJaKkTOPbl, Cpebl Pa3pabOTKH MPOrPaMM.

Teopernyeckne 0CHOBbI HHPOPMATHKH

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopnenb. 3aiauu, pemaeMble ¢ MOMOIIBI0 MojaenupoBanus. Knaccudukanuun
Mozenel. MarepuanbHbie (HaTypHbIC) U HHPOpMalMOHHbIE Mojienu. HenpepbiBHbIE
U AuckpeTHele mojenu. Mmurtanmonnsle monenu. Mrposele momenu. OreHka
aIeKBaTHOCTU MOJIEJIM MOJICTUPYEMOMY OOBEKTY U LEJSIM MOACITUPOBAHUS.

Tabnuunbie mogenu. Tabnuiia Kak npeacTaBiIeHUe OTHOIICHHUS.

ba3pl nanHbix. OTOOp B TabnMile CTPOK, YJIOBJIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpuEHTUPOBAHHBIC M HEOPUCHTHPOBAHHBIE
rpader. [lnuna (Bec) peOpa. BecoBas marpuna rpada. [nuna mytu Mexmy
BepuiHamu rpada. [louck omrumanbHoro nytu B rpade. HauanbHas BepiivHa
(MCTOYHMK) ¥ KOHEUHAs BepIInHa (CTOK) B OpUEHTHUPOBAaHHOM Tpade. Beruuciaenue
KOJIMYECTBA IMyTEH B HANPABICHHOM allUKINYECKOM Tpade.

Jepero. Kopens, BepmmHa (y3emn), ucT, pedpo (ayra) nepeBa. Beicora nepesa.
[Tognepero. [Ipumepsl ncnonb30BaHus JiepeBheB. [lepedop BapraHTOB C TOMOIIIBIO
JiepeBa.

[lonsiTue MaTeMaTMyecKoW Mojenu. 3aJayd, pelaeMble € MOMOIIbIO
MaTEMaTUYeCKOro (KOMIIBIOTEPHOI0) MOAeInpoBaHus. OTIMYNe MaTeMaTHYECKOU



MOJIETTM OT HATypHOM MOJEIM M OT CJIOBECHOTrO (JIMTEPaTypHOIrO) OMHCAHUS
oOBeKTa.

Otarnbl KOMIIBIOTEPHOIO MOJEIMPOBAaHUA: MOCTAaHOBKA 3aJa4yM, MOCTPOCHHE
MaTEeMaTU4YeCKOM MOJIeNH, MPOTPaMMHasl peanu3alus, TECTUPOBaHUE, IIPOBEICHNE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI U TPOrPaMMHUPOBAHUE

Pa3pa0oTka aJiropuTMOB M IPOrpamMm

Pazouenne 3amaun Ha noxazagaur. CocTaBieHUE aIrOPUTMOB M MPOrpamMM ¢
UCIIOJIb30BAHUEM BETBJICHUM, LMKIOB M BCIOMOTATENbHbIX aQJITOPUTMOB JJIf
yHOpaBJICHUS UCTIOIHUTENeM PoOOT Wi ApyruMu HMCTIOJHUTENSIMH, TaKUMHU Kak
UYepenamka, UepTEKHUK U IPYTUMHU.

Tabmuunbie BenmnuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBICHHE U
OTJIaJIKa IPOTPAMM, PEANTHU3YIOIINX TUIIOBBIE aIrOPUTMbI 0OPaOOTKH OJTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, HAa OJJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, [LIkonpHbII AIrOpuTMHUUECKUN S3BIK): 3al10JTHEHUE YUCIOBOTO
MaccuBa CIy4YailHBIMU YUCJIaMU, B COOTBETCTBUH C (DOPMYJION WU MyTEM BBOJAA
qHCcell, HAXOXKJECHHUE CYMMbI 3JIEMEHTOB MAacCHBa, JMHEWHBIN MOUCK 33JaHHOTO
3HAYEHHUS B MACCUBE, MOACYET AIIEMEHTOB MaCCHBA, YAOBJIETBOPSIONINX 3aJaHHOMY
YCIIOBUIO, HAXOXXJIEHHE€ MHUHHUMAJIBHOTO (MakKCHUMAaJIbHOTO) 3JIEMEHTa MAacCHBa.
CopTHupoBKa MaccHBa.

OOpaboTKa MOTOKA JAaHHBIX: BBIYHMCIECHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHHHUMAJIBHOTO W MAaKCHUMAaJIbHOTO 3HAYEHUS 3JIEMEHTOB
MOCJIEIOBATEIBLHOCTH, yIOBIETBOPSIOIUX 3aJaHHOMY YCIIOBHUIO.

Yupagsienue

VYnpasnenue. Curnan. ObpatHas cBsi3b. [lonydyenne curuaaoB oT HU(GPOBHIX
JaTYMKOB (KacaHUsl, pacCTOsSHHUSA, CBeTa, 3Byka U jpyroro). Ilpumepst
UCITI0JIb30BAHUS PUHIIUIIA OOPATHOU CBSI3U B CUCTEMAX YIIPaBJICHUS TEXHUYECKUMU
YCTPOMCTBAMHU C MOMOIIIbIO JATYUKOB, B TOM YUCJIE B pOOOTOTEXHHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIPABICHUS JBUKEHUEM B
TPAaHCIOPTHON CHCTEME, CBAPOYHAsl JIMHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE
YIPABJICHUE OTOIJIEHUEM JJOMa, AaBTOHOMHAsI CUCTEMA YIPABJICHHS TPAHCIIOPTHBIM
CPEICTBOM U JPYTUE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJIOT U

DJIeKTPOHHbIE TA0IUIIbI

[TonsiTue 06 3neKTPOHHBIX Tabaunax. TUIBI JaHHBIX B STYEHKaX 3IEKTPOHHON
tabaunbl. PenaktupoBanue u popmarupoBanue Taduil. Berpoennbie GyHKIMM 1S
MOMCKAa MAaKCUMyMma, MHUHUMyMa, CYMMbl U CpeIHEero apupMeTuyeckoro.
CopTHpoBKa JIlaHHBIX B BBIJEICHHOM JuanaszoHe. lloctpoenue npuarpamm



(rucrorpamma, KpyroBas aWarpaMma, TOYedYHas jauarpamma). Beibop THma
JarpaMMBl.

[IpeoOpazoBanue hopmyn npu konupoBaHuu. OTHOCUTEIbHAS, A0COTIOTHAS U
CMEIIaHHas ajpecarusl.

Y CIOBHBIE BBIUMCIICHHS B AJIEKTPOHHBIX Tabnuax. CyMMHUpPOBaHHE U TIOJICYET
3HAUCHUN, OTBEYAIONINX 3aJaHHOMY YyciioBuro. OOpaboTka OOJBITNX HAOOPOB
JTaHHBIX. YHCIEHHOE MOICTIMPOBAHNE B DJICKTPOHHBIX TaOJIHIIaX.

NudopmanuoHHbIe TEXHOJOTMHA B COBPEMEHHOM 001IeCTBe

Pousib MH(GOPMAITMOHHBIX TEXHOJIOTUN B Pa3BUTHUU SKOHOMHUKH MUpPA, CTPAHBI,
pernona. OTKpBITEIE 00pa30BaTEIBLHBIC PECYPCHI.

[Tpodeccun, ca3anubie ¢ UHPOPMATUKONW U HHPOPMAITUOHHBIMHU TEXHOJIOTUSIMHU:
BeO-In3aiiHep, MPOrpaMMHUCT, pa3pabOTYMK  MOOWIIBHBIX  MPUIIOKEHHH,
TECTUPOBIIHK, APXUTEKTOP MPOTPAMMHOT0 00ECTICUCHHS, CIICIIUAIIUCT 10 aHATN3y
JaHHBIX, CHCTEMHBIN aIMHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wuHbOpMATHKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
HAIpaBJIEHO Ha JOCTH)KEHHE OOYYAIOIIMMHUCA JTUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKAHUS Y4EOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl HMMEIOT HANpPaBICHHOCTh Ha pEIIeHHe 3ajad
BOCIHUTAHUSA, PA3BUTHA M COLHMAIM3AIMN OOYUYaIOIIUXCS CPEICTBAMHU y4eOHOIro
peIMeTa.

B pesynbrate wusydeHus MHGOPMATHKM HA YpPOBHE OCHOBHOTO OOIIETO
oOpasoBanus y oOyuatouierocs OyayT cOpMHpPOBaHbI CIEAYIONIUE JIMYHOCTHBIC
pE3yNbTATHI B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOE OTHOIIIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HAacJeJIMI0, TIOHMMaHWe 3HauYeHUs] MHPOPMATUKU KaK HAYKU B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, BJIAJICHUE JOCTOBEPHON HMH(pOpMaLUe O MepeaoBbIX
MHUPOBBIX U OTEUECTBEHHBIX JOCTHXKEHHSIX B o0OysactTé UHPOPMATUKU U
UH(GOPMAIIMOHHBIX TEXHOJIOTHM, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX O
uudpoBoil TpaHchopMaIUU COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OpUEHTAaLIUS HA MOPAJIbHBIE IEHHOCTH U HOPMBI B CUTYAIIMSIX HPABCTBEHHOTO
BbIOOpPA, TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE M MOCTYIKH, a TAaKXKE MMOBEACHHE
Y MIOCTYIIKHU APYTHX JIIOJEH € MO3ULIMY HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM
OCO3HAHUSl TIOCJIEJACTBUNA TMOCTYNKOB, AaKTUBHOE HENPUITHE aCOLUAIbHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeTe;

3) rpa:kIaHCKOro BOCIIMTAHUS:

NPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBUIAX MEXIMYHOCTHBIX
OTHOIICHU! B KOJIJIEKTUBE, B TOM YHCJIE B COIIMAIBHBIX COOOIECTBAX, COOIIOACHHE
npaBui 0€30M1aCHOCTH, B TOM YHCIIE HABBIKOB 0€30MacHOTr0 MOBE/ICHUS B UHTEPHET-
cpelne, FOTOBHOCTh K pa3HOOOPa3HO COBMECTHOM ESITEIbHOCTH MPHU BBITIOJHEHUU
y4eOHBIX, MMO3HABATEIbHBIX 33/1a4, CO3JaHUM Y4eOHBIX MPOEKTOB, CTPEMIICHUE K
B3aMMOIMOHMMAHUIO U B3aUMOIIOMOIIM B MPOIECCE ITONW Yy4eOHOI IesTeNIbHOCTH,
TOTOBHOCTB OIIEHUBATH CBOE MOBEICHHUE U TTOCTYIIKH CBOMX TOBAPUIIEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

4) HeHHOCTEed HAYYHOT' 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEACTABICHUNA 00 MH(pOpMaIuH,
UH(POPMAITMOHHBIX npoueccax " UH(POPMALIMOHHBIX TEXHOJIOTUSX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKW M OOIECTBEHHOU



MIPAKTUKHU U COCTABJISIONINX 0A30BYI0 OCHOBY JIJISI TOHUMAHUS CYIITHOCTH HAYIHOU
KapTUHBI MUPA;

UHTEpeC K OOy4YEHHUI0 U TO3HAHUIO, JI0OO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00pa30BaHUIO, OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTU U
YPOBHSI 00y4Y€HHUs B JlajbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMH HaBbIKAMHU HCCJIEAOBATEIbCKON JI€SITEIBLHOCTH,
YCTaHOBKAa HA OCMBICJICHUE OIbITa, HAOMIOJEHUN, TOCTYNKOB U CTPEMJICHHE
COBEpPUICHCTBOBaTh NYTH JOCTHKEHUS WHIAMBHIYAJbHOIO W KOJUJIEKTUBHOIO
OJiaronoyyyus;

c(hOpMUPOBAHHOCTh MH(POPMALIMOHHON KYJbTYpbl, B TOM YHKCII€ HaBBIKOB
CaMOCTOSITENIbHON paboThl ¢ y4yeOHBIMHU TEKCTaMH, CIPABOYHOM JIMTEpaTypOM,
pa3HOOOpa3HBIMU CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJOTHHA, & TAKKE YMCHUS
CaMOCTOSITEJIbHO OTPEENATh eI CBOEro 00y4eHus, CTaBUTh U (OPMYJIHPOBATH
JUIsl ce0si HOBBIE 3aauM B yu€Oe M IO3HABATENBHOW JESTENIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIHHOU I€SITEIbHOCTH;

S) dpopmupoBaHus KYJbTYPHI 310POBbA:

OCO3HAHUE LIEHHOCTH XU3HH, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO,
YCTaHOBKa Ha 3/I0pPOBBIA 00pa3 U3HU, B TOM YHUCJIE W 3a CYET OCBOCHUS U
coburoieHns TpeboBaHui 6€30MaCHOM AKCITyaTalluy CPEACTB HHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOIr0 BOCIIUTAHUS:

UHTEpPEC K TMPAKTUYECKOMY H3y4eHHIO0 mpodeccuid U TpyAa B cdepax
npodeccuoHaNIbHON JEATEIIbHOCTH, CBSI3aHHBIX c uH(}OpPMaATUKOH,
IpPOrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJIOTMSIMU, OCHOBaHHBIMH Ha
JTOCTIDKCHUSIX HayKd MH(DOPMATUKHA U HAYYHO-TEXHUYECKOTO TPOTPecca;

OCO3HAHHBIM BBIOOP © TOCTPOCHHWE WHIWBUAYATHHOW  TPACKTOPUU
00pa3oBaHMs U )KM3HEHHBIX TUIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTPEOHOCTE;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pemieHusi, B TOM 4YHCIEe C Y4E€TOM BO3MOXKHOCTEH WH(POPMAIMOHHBIX W
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) amanranum o0y4yarouerocss K M3MEHAIOIUMCH YCJIOBHAM COLMAIbLHOM
U IPMPOJHOM Cpeabl:

OCBOCHHE OOYYalOIIMMHCS COLIMAJIBLHOTO OIbITAa, OCHOBHBIX COIIMATIBbHBIX
poJieil, COOTBETCTBYIOIIMX BEAYIIEH NESITEIBHOCTH BO3pAacTa, HOPM M MPABUI
00I11IECTBEHHOIO MOBE/IEHU, (POPM COIMANBHON KU3HH B TPyNIax U cooOIIecTBax,
B TOM YHCJIE CYIIECTBYIOLINX B BUPTYaJbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATHBI



MertanpenMeTHble pe3ysbTaThl OCBOSHHUS NPOrpaMMbl 1O HH(OpMaTHKe
OTpaXaroT  OBJIAJCHHUE  YHHUBEPCAIbHBIMH  Y4€OHBIMH  JCUCTBUAMH  —
ITI03HABATEJIbHBIMA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHUE ONpEeNeNsaTh IMOHATUSA, CO3[aBaThb OO0O0OIIEHUs, YCTaHABIUBAThH
aHaJIOTUH, KIACCU(PUIIUPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
Ul KJaccu(ukanuu, yCTaHaBIMBATh NMPUYUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH
JIOTUYECKUE PACCYXKIACHUS, JIeTIaTh YMO3AKIIOUCHUS (MHIYKTUBHBIC, JICTYKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, NMPUMEHSATh U NPEOOPa3OBBIBATH 3HAKU M CHUMBOJIBL,
MOJIENIA U CXEMBI JUIsl pelIeHusl yueOHbIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHusi yueOHOUW 3amaun (CpaBHHBATh
HECKOJIbKO BapHAHTOB PEIICHHS, BBHIOMPATh HaWOoOJiee TOIXOIANUNA C y4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIUE pPa3pblB MEXIY pEabHbIM U
JKEJIaTeIbHBIM COCTOSIHHEM CHUTYalluu, 00bEKTa, U CAMOCTOSTEIPHO YCTaHABINBATh
MCKOMOE U JIAaHHOE;

OIICHUBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh HHPOPMAILIKIO, TTOJTYUCHHYIO
B XOJI€ UCCJIEI0BAHMS;

IIPOTHO3UPOBATh BO3MOXKHOE JasIbHEMIlee pa3BUTHE MPOIIECCOB, COOBITHI U
WX TOCTCACTBUS B QHAJOTUYHBIX WJIM CXOJHBIX CHUTYAIlUsAX, a TAKKE BBIJIBUTATh
MPEANOJI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSIX M KOHTEKCTAX.

Pa6oTa ¢ undpopmaunmeii:

BBISIBIISATE JeUUUT WH(OpMAIUU, NAHHBIX, HEOOXOAUMBIX JI PEUICHUS
MOCTaBJICHHOM 3aJauH;

MPUMEHSTh PA3JMYHBIE METOJIbI, MHCTPYMEHTHI U 3alpPOCHl MPHU TMOUCKE U
otObope WH(POPMAIUA WU JAHHBIX M3 HCTOYHUKOB C YYETOM MPEIIOKCHHOU
y4eOHOM 3a/1a4M U 33IaHHBIX KPUTEPUEB;

BBIOMpATh, aAHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPHPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUJOB U (JOPM MIPEACTABICHHUS;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHoOpMaIlMU U WUIIOCTPUPOBATh pEIIaeMble 3aJayll HECJOKHBIMU CXEMaMH,
JyarpaMMamu, MHOU rpaduKoil 1 uX KOMOMHAIUSAMU;

OIICHMBATh HAAEKHOCTh HMHPOPMALMM 1O KPUTEPHUSIM, MPEIJI0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIILHO;

3¢ (EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.



KoMMyHHKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUS

OoOmmenue:

COTIOCTABIIATh CBOM CYXKJICHHS C CYXKIEHUSMHU JPYTUX YYACTHUKOB JUAJIOTa,
00Hapy>KUBATh Pa3Inune U CXOACTBO MO3UIIMM;

MyOJIMYHO TIPEACTABIIATh PE3YJIbTaThl BHITIOJHEHHOTO OIbITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITEIbHO  BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajad
Mpe3eHTAIlMd U OCOOCHHOCTEH ayJIMTOPUU U B COOTBETCTBUU C HUM COCTaBJISATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHHMYECTBO):

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaTLHON
paboThl TpHU penieHUH KOHKPETHOW MPOOJEeMBbI, B TOM YHCJIE MPU CO3IaHUU
WH()OPMAITMOHHOTO TTPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM HMH(POPMAIMOHHOMN JIESITEIHLHOCTH IO cOOpYy,
obpabotke, mepemade, dopManuzanuu WHPOPMAIUK, KOJJIEKTUBHO CTPOUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PACIPEACNIATh PO, JOTOBAPUBATHCSA, O0CYKIATh
MIPOIIECC U PE3YJIHTAT COBMECTHON PabOTHI;

BBITIOJTHATH CBOKO YacTh paboThl ¢ mMH(opmMarued uiam UH(QOPMAIMOHHBIM
MPOJYKTOM, JOCTHTas Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY HANpaBJIEHUIO U
KOOPJIMHUPYSI CBOM JICUCTBHSI C IPYTUMU WICHAMHU KOMAaH/IbI;

OIICHMBATh KA4e€CTBO CBOETO BKJaAa B 00U HH(OOPMAITMOHHBINA MPOIYKT 10
KPUTEPUSIM, CAMOCTOSATEIIBHO C(hOPMYJIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS;

CpaBHMBATh PE3yJIbTaThl C HCXOJAHOM 3aJadyel W BKJIAJ KaXJOro 4YieHa
KOMaH/bl B JIOCTHI)KEHHE PE3yJIbTaTOB, pa3AeisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA TIEPET TPYIIION.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

BBISIBJISITH B JKU3HEHHBIX M YUYEOHBIX CUTyalUsAX MpoOieMbl, TpeOyrolue
peleHus;

OpPUEHTHUPOBATHCA B PA3IMYHBIX TMOAXOJAaX K NPHUHATHIO peUIeHUuM
(MHAMBUAYATbHOE MPUHATHE PEIICHUM, IPUHATHE PEIICHUI B TPYIINE);

CaMOCTOSITENIbHO COCTaBIISATh AJNTOPUTM PELICHHUS 3aJadyd (WM €ro 4acTh),
BbIOHpaTh Croco0 pemieHus: yueOHOM 3amaun ¢ y4€TOM MMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpOBaTh IMpejjiaraeMble BapUaHThI
pELIEHN;

COCTaBJIATh IUIAaH JEWUCTBUM (TJIaH peanu3ali HAMEYEHHOI'o ajlropuTMma
peleHus ), KOpPpEeKTUPOBATh MPEIOKEHHBIIN aITOPUTM € YUETOM MOITYUYESHUS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;



Jenath BbIOOP B YCIOBUSAX MPOTHUBOpEUYMBOW HHGoOpMauuu u OpaThb
OTBETCTBEHHOCTb 32 PEIICHHE.

CamokoHTpOJIb (peduiekcusi):

BJIaJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U pedIIeKCUu;

JlaBaTh OLIEHKY CUTYalllu U MpeJyiaraTh IUIaH €€ U3MEHEHUS;

YUUTHIBaTh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
OpU peleHUH YydyeOHOW 3a7aud, aJanTHpOBaTh pEIIeHHE K MEHSIOIUMCS
00CTOSITEIIBCTBAM;

OOBSICHATh ~ MPUYUHBI  JOCTIDKEHUS  (HEHAOCTIDKEHHS)  pe3yJbTaToB
MH(POPMALIMOHHON JEATeNbHOCTH, JaBaTh OLEHKY NMPHOOPETEHHOMY ONBITY, YMETh
HAXOJHTh IMO3UTUBHOE B MMPOU3OIIECAIICH CUTYaIlNH;

BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHUBIINXCS CUTYAIUH, yCTAHOBJIECHHBIX OIUOOK, BOSHUKILIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJbTaTa LI U YCIOBHUSM.

IMONMOHAIbHbIN UHTE/JIEKT:

CTaBUTh ce0s1 HA MECTO IPYroro 4eloBeKa, TOHUMATh MOTHUBBI U HAMEPEHUS
JpyToro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOYKHOCTh KOHTPOJUPOBATh BCE BOKPYT JAXKE B YCIOBHAX
OTKPBITOTO AOCTYTIA K JIIOOBIM 00bEMaM HHGOpPMAIUH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOydenus B 7 kjacce y oOyuaromerocss OyayT cQOpMHUpPOBaHBI
CIICYIOIINE YMECHHUS:

MOSICHSITh HA TIPUMEPAX CMBICI MOHATHH «HHPOPMAIUL, «MH(DOPMAITMOHHBIN
npoueccy, «o0paboTka HHPOpMAIUN», «XpaHeHHEe HHOpMalMuy», «repeaayda
uHbOpMaIUNY;

KOAMPOBaTh M JIEKOAMPOBATH COOOIIEHUS IO 3aJaHHBIM IpaBUIIaAM,
JIEMOHCTPHPOBATh MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB KOJAUPOBAaHMS WH(OpMAIINN
Pa3IMYHON MPUPOBI (TEKCTOBOM, rpadpuueckon, ayimo);

CpaBHHMBaTh JUIMHBI COOOILEHWH, 3aMHMCAaHHBIX B pa3jIHYHBIX al(aBUTaX,
ONEepUpPOBaTh E€AMHULIAMU H3MEpEeHHs] HH(POPMAIMOHHOTO 00BbEMAa M CKOPOCTU
nepeayn JaHHBIX;

OIICHWBATh W CPAaBHUBATh pa3Mepbl TEKCTOBBIX, TpaUUECKUX, 3BYKOBBIX
¢baiisioB u BuACO(anoB;

OPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M TMepenadyu
uH(bOpMaIluK, CPAaBHUBATh UX KOJMUYECTBEHHBIC XapaKTEPUCTHKY;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPUH U MOHUMATh TEHACHIIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOrPAMMHOTO 00ECTICUeHUS;



MOJTy4aTh U UCIOJIb30BaTh HH(OPMALIMIO O XapaKTEPUCTUKAX ITEPCOHATHLHOTO
KOMIIBIOTEpAa U €r0 OCHOBHBIX 3JIEMEHTax (IpoLeccop, OINepaTHBHAsl MaMSTh,
JOJITOBPEMEHHAsI MaMATh, yCTPOMCTBA BBOJA-BHIBOA);

COOTHOCUTbh XAapaKTEPUCTHKU KOMIIBIOTEPA € 3aJayaMM, PEIIaeMbIMH C €ro
OMOUIBIO;

OpUEHTHPOBATHCS B HEPAPXUUYECKOW CTPYKType (aillioBoil CcHUCTEMBI
(3amuchIBaTh ToJHOEe WM (haiima (katamora), TyTh K (daimy (kKaramory) o
UMEIOLIEMYCSl ONMCAHMIO (alIoOBON CTPYKTYphl HEKOTOPOIrO MH(POPMALMOHHOIO
HOCHUTEJIA);

paborath ¢ (ailllIoBOMl CUCTEMOM NEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHuEM Tpadudeckoro uHTepdeiica, a UMEHHO: CO37aBaTh, KOMKUPOBATD,
nepeMenaTh, NepeuMeHOBBIBATh, YAAIATh U ApXUBUPOBATH (Daiiyibl U KaTaJlorH,
UCIIOJIb30BaTh aHTUBUPYCHYIO IIPOTPAMMY;

IPEJCTaBIISTh PE3YIbTAThl CBOEH EATEIBHOCTU B BUJE CTPYKTYPHUPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX MTPE3CHTALIMIA;

uckatb uHopmaiuio B aTepHere (B TOM uucie, MO KIIYEBBIM CIIOBaM, MO
U300paKeHHI0), KPUTHUECKH OTHOCUTHCS K HAWACHHON MH(OpMaiuu, 0co3HaBas
OMACHOCTh JUISl JIMYHOCTM M OOIIEeCTBAa pPACIpOCTPAaHEHUs BPEIOHOCHOU
uH(pOpMalK, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpeECOB BEO-peCypCoB;

UCIOJIb30BaTh COBPEMEHHbBIE CEPBUCH MHTEPHET-KOMMYHUKALIUH;

coOmronarh TpeOoBaHUSI OE30MAaCHOM SKCILTyaTallud TEXHUYECKUX CPENCTB
UHPOPMALMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJIOTUHM, COOII0JaTh CETEBOU
ATUKET, 0a30Bble HOPMbI HMH(OPMALMOHHOW ASTHUKM W HpaBa INpu padoTe ¢
IPUIIOKEHUSIMU Ha JMIOOBIX ycTpoicTBax u B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTeruu MOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(MUIAKTUKA HEraTMBHOIO BIIMSHUSA  CPEJACTB
MH(POPMALIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUH HA 37J0POBbE M10JIb30BATEIS.

K konmy oOyuenus B 8 kiacce y oOyuaromerocss OyayT cQOpMHUpPOBaHBI
CJIEYIOINE YMEHHUS:

HOSICHATH HAa IPUMEPAX PA3IHUUS MEXKAY NO3ULIUOHHBIMU U HEMO3ULIMOHHBIMU
CUCTEMaMHU CUUCIICHHUS;

3alMChIBaTh W CpaBHUBATh MHenble yuciaa oT 0 nmo 1024 B pazmumyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CyuciaeHus (C ocCHoBaHUAMHU 2, 8, 16), BBIOIHATH
apu(meTryecKue onepanuy HaJl HUMY;

PacKpbIBaTh CMBICI TOHSATUN «BBICKA3bIBAHUE», <«JIOTMYECKAs OIEpaLusy,
«JIOTHYECKOE BBIPAXKECHHEY;

3alKMChIBATh JIOTHYECKHE BBIPAXKEHUS C MCIHOJB30BAHUEM JAU3IBIOHKIUH,
KOHBIOHKLIMM ¥ OTPUILIAHMS, ONPEAENIATh MCTUHHOCTH JIOTMUECKHUX BBIPAKECHUM,



€CJIM W3BECTHBI 3HAYEHHS] UCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOHIIBI UICTUHHOCTH JIJISl IOTUYECKUX BBIPAKEHUH;

PaCKpbIBaTh CMBICI MOHATHH «HUCIOJIHUTEINbY, «AJITOPUTM», «IIPOTrPaMmay,
MOHUMAs PA3HUILY MEXK]y YIOTPEOJICHHEM 3TUX TEPMHUHOB B OOBIICHHON pedn U B
uHpopmaTuke;

OTIMCHIBATh AJITOPUTM PEIICHUS 3a7]a4H Pa3TUIHBIMUA CITIOCO0AMU, B TOM YHCIIE
B BHU€ OJIOK-CXEMBL;

COCTAaBJIATh, BBIIIOJHATh BPYYHYIO U Ha KOMITBIOTEPE HECIOKHBIE AIITOPUTMBI
C UCIIOJIb30BAHUEM BETBIICHUI U LIUKJIOB JIJIS1 YIIPABJIEHUS UCTIOJHUTESIMH, TAKUMHA
kak PoboT, Uepenarika, UepTéxHUK;

UCIIOJb30BaTh KOHCTAHThI U TEPEMEHHBIE PA3TUYHBIX TUIMOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), & TAKKE COAEPKAIINE UX BBIPAKEHUS, UCIOJIb30BAThH
omnepaTop MpUCBAUBAHMS;

UCITI0JIb30BaTh IIPU pa3pabOTKe MPOrpaMMm JIOTHUECKUE 3HAYEHUS, OTlepallii U
BBIPAKEHUS C HUMU;

AHAJIM3UPOBATH NPEIIOKEHHBIE AIITOPUTMBI, B TOM YUCJIE ONPEAEIATh, KAKHAE
pe3yJIbTaThl BO3MOYHBI [PH 33JJAHHOM MHOKECTBE UCXOIHBIX 3HAUYCHUU;

co3laBaTh M OTJ@XHBATh MPOrpaMMbl Ha OJHOM W3  S3bIKOB
nporpammupoBanus  (Python, C++, [Ilackanp, Java, C#, IIkonbHbIl
AnropuTMUYeCKUid SI3BIK), pEATM3YIOMUE HECIOXKHBIE AITOPUTMBI 00pPabOTKH
YHCJIOBBIX JAaHHBIX C HCIOJIB30BAHHEM LIHUKJIOB W BETBICHUWA, B TOM YHCIE
peanu3yronme npoBepKy AECITMMOCTH OJHOTO ILIEJIOr0 YHCIIA Ha JAPYroe, MpOBEPKY
HATypaJbHOTO YKCIIa HA IPOCTOTY, BbIACIECHUS IU(P U3 HATYPAIBHOTO YUCIIA.

K konmy oOyuenus B 9 kiacce y oOyuaromerocss OyayT cQOpMHUpPOBaHBI
CJIEIYIOLIUE YMEHHUS:

pa3OuBaTh 3a/Jaud Ha MOJ33Ja4l, COCTAaBJIATh, BBINOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIIOJIb30BAHUEM BETBJICHHM, ITUKIIOB U
BCIIOMOTATEIILHBIX QJTOPUTMOB [IJISl YIPABJICHHS] WCIOJHUTEISIMU, TaKUMHU Kak
Po6ot, Uepenarika, UepTExHUK;

COCTaBJISITh M OTJAXUBATh MPOTPAMMBbI, PEaTU3YIOLIUE TUIIOBbIE AJITOPUTMBbI
00pabOTKM YHCIOBBIX MOCIEIOBATEIBHOCTE WM OJHOMEPHBIX UHUCIOBBIX
MacCHBOB (TTIOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI WJTH KOJIMYECTBA SJICMEHTOB C
3aJIaHHBIMU CBOWCTBAMH) Ha OJTHOM M3 SI3BIKOB MporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHBIN AnroputMudeckuii S3bIK);

pPacKpbIBaTh CMBICI TOHATHH «MOJIETbY, «MOJEIUPOBAHUE», OINPENEIATh
BUJIbI MOJIEJ€i, OLEHUBATh aJIEKBAaTHOCTb MOJEIM MOJCIUPYEMOMY OOBEKTY U
EJISIM MOJICTTUPOBAHMS;

WCIIOJIB30BaTh Tpadbl W JEPEBbsl I MOJCIHPOBAHUS CHCTEM CETEBOU U
HepapXUUECKON CTPYKTYPbl, HAXOAUTh KpaTyaliliiii myTh B rpade;



BbIOHMpATh COCO0 MpPENCTaBICHHs JaHHBIX B COOTBETCTBHH C MOCTABICHHON
3ajavyeid  (Tabnmibl, CXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH TaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil  OOpaOOTKM, aHamu3a U
BU3YaJIM3al[M1 YUCIIOBBIX JAHHBIX, B TOM UHCJIE C BBIACICHUEM JUana3oHa TabJIuIbl
Y YIIOPSA0YMBAHUEM (COPTHPOBKOI) €r0 AIIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B 3JIEKTPOHHBIX Ta0IHIax (HOPMYIbI 1 pacyEToB C
UCIIOJIb30BaHUEM BCTPOEHHBIX apupmernyeckux (GyHKUMA (CyMMHpOBaHHE H
N0JICYET 3HAUCHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpelHEE apu(PMETUUECKOE,
HNOUCK MAaKCHMaJIbHOIO U MUHUMAJIBHOTO 3HaY€HUs1 ), A0COJIFOTHOM, OTHOCUTEIIbHOM,
CMEILIAaHHOW aJIpecaluy;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAONULBI ISl YUCIEHHOTO MOJEIMPOBAHUS B
IPOCTBIX 337a4ax U3 pa3HbIX MIPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHKAIIIOHHBIE ~CEpPBUCHI, OOJIayHble XpaHWJIMUINA JAHHBIX, OHJIAIH-
nporpaMMbl  (TEKCTOBBIE M Tpauueckue pemakTopbl, cpenbl pa3paboTKu)) B
y4eOHOM ¥ TIOBCETHEBHOM JIEATEILHOCTH;

OPUBOJUTH IPUMEPBl HCIIOJIB30BAHMUSI TE€OMH(POPMALMOHHBIX CEPBUCOB,
CEPBHUCOB TOCYJapCTBEHHBIX YCIYyr, OO0pa3oBaTeNbHBIX CEpBUCOB lHTEepHETa B
y4eOHOH ¥ TIOBCETHEBHOM JIEATEILHOCTH;

MCITOJIB30BATh PA3JIMYHBIE CPEICTBA 3aILUThI OT BPEAOHOCHOT'O IPOrPAMMHOTO
oOecrnieyeHus, 3aluIaTh IEPCOHAIBHYIO HH(OPMALIMIO OT HECAHKLIMOHUPOBAHHOTO
JOCTYyIa ¥ €ro NOoCIeACTBUN (pa3IilalleHtsl, HOJMEHBI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TEXHOJOTMYECKUX M  COLMAIBHO-IICUXOJOTMYECKUX  aCIIEKTOB
UCIIONb30BaHusl cetu MHTepHeT (ceTeBas aHOHUMHOCTh, IU(POBON cren,
ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEOHOCHOTO KOJIa);

pacrno3HaBaTh HOMBITKU U MPEAYIPEKAATh BOBICUEHHE CEOS U OKPYKAIOIINX
B JECTPYKTUBHBIE U KPUMHHAJIbHbIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIE
KUOepOyIIUHT, (PUIIHHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
Pasznea 1. llndpoBasi rpaMOTHOCTH
L1 KomMmmiproTep — yHHBEpCaIbHOE yCTPOUCTBO ) Bubmuotexa [JOK
’ 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646¢
bubmunoreka LIOK
1.2 IT 4
POTPaMMEL I AGHHEIC https://m.edsoo.ru/7f41646e
bubmunoreka LIOK
1.3 K 2
OMITLIOTEPHBIC CCTH https://m.edsoo.ru/7f41646e
Hroro no paszneny 8
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
21 WNndopmanus u napopmaioHHbe ) Bu6muotexa [JOK
' IPOLECCHI https://m.edsoo.ru/7f41646e
bubmmoreka LIOK
2.2 IT 9
PEACTABICHHE HH(pOpMaLLTH https://m.edsoo.ru/7141646e
Hroro no pazneny 11
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
bubmunoreka LIOK
1 T 1
3 CHCTOBHIE JOKYMEHTH 6 https://m.edsoo.ru/7141646e
b K
3.2 Kommprorepnas rpaduka 4 nommorexa 10
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bubmunoreka LIOK

3.3 MynbTUMEUHbBIEC TPE3EHTALIMT 3 hitps://m.cdsoo.ru/ 741646
Hroro no pazneny 13
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 14
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8 KVIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie  I[Ipakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
Bbu6nuoreka [JOK
1.1 C 6 1
HCTEMBL CHICIICHIA https://m.edsoo.ru/7f418516
. bubmuorexa [JOK
1.2 DJIEMEHTHI MaTEMAaTUYECKOM JIOTUKH 6 1 hitps://m.cdsoo.ru/7f418516
Hroro no pazneny 12
Pa3nes 2. AnropuTmbl M IPOrpaMMHpPOBaHue
)1 HcrionHUTENN U aNrOPUTMBI. 10 1 bubmmoreka [JOK
’ AJITOPUTMUAYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
Bbu6nuoreka [JOK
2.2 F13bIK IPOTpaMMHUPOBAHHS ? https://m.edsoo.ru/7f418516
Bbu6nuoreka [JOK
2.3 AHAIIH UITOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
Pasznea 1. llndposasi rpaMOTHOCTH
11 I'mob6anpHas cetb IHTEpHET U CTpaTeruu 3 bubmmoreka [JOK
' 0e30MmacHOro OBEICHUS B HEM https://m.edsoo.ru/7f41a7d0
12 Pabota B nnpopmanmoHHOM 3 bu6nuoreka [JOK
' POCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3nea 2. Teoperndeckue 0CHOBbI HH(POPMATUKH
but6mmoreka [IOK
2.1 M 8 1
OJIeTMPOBaHUE KaK METO] TO3HAHUS https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nes 3. AnroputmMbl M IPpOrpaMMHpPOBaHue
bu6mmoreka [IOK
A P 1
3 a3padoTKa aArOPHTMOB H POrpaMM 6 https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
2 2
3 YupanIeHie https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nea 4. UnopManmoHHbIe TEXHOJTOTHH
4.1 DNEKTPOHHBIE TAOIUIIBI 10 bubmmorexa IOK

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



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

WnpopmanoHHbIE TEXHOJIOTUHU B

Bbubmunoreka LIOK

4.2 1
COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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




IHOYPOYHOE INIVTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabnbie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
KomnbroTep — yHuBepcaibHOE
BBIYHCIIUTEIILHOE YCTPOMCTBO,
1 aboTarolee 1o mporpamme 1 bubmmorexa [TOK
P o poTp ’ https://m.edsoo.ru/8a1521d2
TexHrKka 0€30NMaCHOCTH | MpaBUIIa
paboThI Ha KOMIIBIOTEPE
Uctopus u coBpeMeHHbIE
2 TEHJCHITUN PAa3BUTHSI 1 bubmorexa HOK
AICHIHH P https://m.edsoo.ru/8al523ee
KOMITbIOTEPOB
[IporpammHuoe obecrieueHne
3 koMnbroTepa. [IpaBoBast oxpana 1 bubmmorexa [TOK
pa- 1p P https://m.edsoo.ru/8a152826
IIPOrpaMM U JIaHHBIX
4 ®daiinbl 1 nankd. OCHOBHBIE | bubmuorexa [JOK
onepanuu ¢ gaitaMmu 1 mankKaMmu https://m.edsoo.ru/8al52a74
ApxuBariys TaHHBIX.
5 HEHOHB:OBaEI/Ie nporpaMmm 1 bubmorexa HOK
porp https://m.edsoo.ru/8alS2cfe
apXHUBaTOPOB
6 KomnberoTepHbie BUPYCHI 1 bubanorexka HOK
AHTUBUPYCHBIE IIPOTrPAMMBI https://m.edsoo.ru/8al52f74
. Komnsrorepnsie cetu. [louck | bubmmoreka [JOK

uH(popmanuu B cetu HTEpHET

https://m.edsoo.ru/8a153244



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

CepBuCHI HHTEPHET-
KOMMYyHUKauid. CeTeBOU ITHKET.

Bbu6nmuoreka [JOK

HCMIPCPBIBHBIX JaHHBIX

8
Crpareruu 6€30macHOTO https://m.edsoo.ru/8a153460
noseneHus B Iatepuere
Bbu6nmuoreka [JOK
9 41
Hbopmanus u ranHLIe https://m.edsoo.ru/8a161966
Bbu6nmuoreka [JOK
10 41
HpOpMAIMOHHKIC MPOLCCCH! https://m.edsoo.ru/8al61e2a
Pa3nooOpasue sa3b1K0B U
11 andasutoB. EcTecTBeHHBIE 1 bubmorexa [TOK
’ https://m.edsoo.ru/8al61fec
(dbopManbHBIE SA3BIKU
BOMYHBIN andaBuUT.
12 II'[I €00 aSOBaI;II)/Ie J1I000T0 bubmorexa LIOK
peobp https://m.edsoo.ru/8a162186
andaBuUTa K TBOUIHOMY
IIpencraBnenue faHHBIX B
13 K(?MEBIOTGD e KaKHTeKCTOB B bubmmnorexa LIOK
P https://m.edsoo.ru/8a162316
JTBOMYHOM ali(haBUTe
Enuuuiiel usmepenus
14 UHPOPMALIUU U CKOPOCTH bubmmorexa LHOK
pMan P https://m.edsoo.ru/8a16249c¢
nepesaYn JaHHBIX
KonnpoBanue TeKCTOB.
15 PaBHOMEpHEIE 1 HEpaBHOMEPHEIE bubmmnorexa [IOK
p p p https://m.edsoo.ru/8a162510
KOJIbI
16 JlexonupoBaH#e COOOIICHUIA.
NudopmannonHslii 006EM TeKcTa
17 Ludposoe npencrapieHue bubnuoreka [IOK

https://m.edsoo.ru/8a162848



https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848

Konuposanue nsera. Ouenka
nH(popManmoHHOTO 00BEMA

Bbu6nmuoreka [JOK

18
rpauYecKux JaHHBIX JJIS https://m.edsoo.ru/8al1629¢ec
pacTpoBOTO H300paKEHUS
Bbu6nmuoreka [JOK
19 K
OAMpOBARHE 3BYKa https://m.edsoo.ru/8al62b72
PesepBHbIil ypok «KoHTposbHAs
20 a6oI;a o TZII\)/IG "Ipe cfaBneHHe bubmmorexa HOK
p " el https://m.edsoo.ru/8a162d02
nHpopmaruu'"
TekcToBbIE JOKYMEHTBI, UX BBOJ U
21 €JIaKTU OBHaHI/I}e] B TEKCTOBOM " bubmorexa [TOK
peAt P https://m.edsoo.ru/8al62e7e
npoiieccope
2 DopMaTUPOBAHUE TEKCTOBBIX bubnumoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [TapameTpsl cTpanuipl. COIUCKH U bubmmoreka [JOK
TaOIULIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bubmuorexa [JOK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8al632d4
HHTennexTyaibHbIe BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O00011eHNE U CUCTEMATU3ALMS
26 3HaHui no TeMe «TekcToBbie bubmmorexa [TOK
https://m.edsoo.ru/8a1635c2
JIOKYMEHTBI»
7 ['paduueckuii pegakrop. bubmmoreka [JOK
PacTtpoBsie pucyHku https://m.edsoo.ru/8a163874
73 Onepanuu peaKTUPOBaHUS bubnnorexka HOK

rpaduuecKkux 0OHEKTOB

https://m.edsoo.ru/8a1639d2



https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2

Bbu6nmuoreka [JOK

29 Bexropnas rpaduia ! https://m.edsoo.ru/8a163b30
O00011eHNEe U CUCTEMATU3ALMS
3HaHui o Teme «KommbroTepHas
30 rpaduka». [IpoBepounas padora / 1 bubmorexa [TOK
p - POBEp p https://m.edsoo.ru/8al6404e
Bcepoccuiickas mpoBepoyHast
pabora
PeseprubIil ypok. O6001IeHNE 1
31 cHUcTeMaTH3aIys 3HaHUH / | Bbu6nmuoreka [JOK
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/8al164828
paborta
1 [ToaroroBka MyabTUMEIUUHBIX 1 Bbu6nmuoreka [JOK
Mpe3eHTalNI https://m.edsoo.ru/8a1642c4
o0aBlIeHUE Ha CIal
33 f HOBHU3YaIbLHBIX ;[HHHX 1 bubmmorexa IOK
A Y A ’ https://m.edsoo.ru/8al64472
AHUMAIIIH U THUIIEPCCHIIOK
O00011eHNE U CUCTEMATU3ALMS
34 3HaHHUH 110 TEME 1 bubmmorexa LOK
N https://m.edsoo.ru/8al64652
«MynbTUMETUITHBIC TIPE3CHTAIINI
OBHIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME



https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabnsie IIpakTuueckue a p
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypchbl
1 Heno3uuponHbIe ¥ TO3UITMOHHBIE 1 bubmuorexa [JOK
CUCTEMBI CUMCJICHUS https://m.edsoo.ru/8a1649¢0
2 PazBepnyras ¢popma 3anucu gucia 1 bubmorexa [TOK
PHYT p https://m.edsoo.ru/8al 64ba2
JIBondHas cUCTeMa CUMCIICHUS.
3 Apudmerrdeckue ornepanuy B 1 bubmorexa [TOK
p . pall https://m.edsoo.ru/8a164d96
JIIBOMYHOM CUCTEME CUHUCIECHUS
4 BoceMmepuuHas cucremMa CUHCIeHUS 1 bubmorexa LIOK
p https://m.edsoo.ru/8a165296
5 [IlecTHaguarepuyHasi cucTemMa | Bbu6nmmoreka [JOK
CUHCIICHUS https://m.edsoo.ru/8a16549¢
O00011IeHIE U CUCTEMATHU3ALIMS
6 3HaHUH 110 TeMe «CHucTeMBI 1 bubmorexa LOK
https://m.edsoo.ru/8al6564c
CUHCIIEHUS))
7 Jlorndueckue BBICKA3bIBAHUS 1 bubmorexa LOK
https://m.edsoo.ru/8al657fa
2 Jlormueckue onepanuu «u», «AJIN», ) bu6mmoreka [IOK
«HE» https://m.edsoo.ru/8al165b56
9 Onpenenenre HICTUHHOCTH 1 bubnnorexa [HOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8al65¢f0
10 Ta0auubl ICTUHHOCTH 1



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

Bbu6nmuoreka [JOK

1 Jlormeckie dieMeHTb! https://m.edsoo.ru/8al65¢94
KontponbHas padoTa mo teme

12 «ONEeMEHThl MATEMATHYECKOMN bubmmorexa HOK

https://m.edsoo.ru/8al78c38

JIOTUKH

13 [Tonsitue anroputma. Mcnonuurenu bubmmoreka [JOK
aJrOPUTMOB https://m.edsoo.ru/8a17949¢

14 CgoiictBa anroputma. CriocoObt bubanorexa HOK
3aIIMCH AJITOPUTMA https://m.edsoo.ru/8a179606
AnroputMuyeckasi KOHCTPYKIUS

15 «cienoBaHuey. JIMHEHHBIN
IITOPUTM
AnropurMHuuecKas KOHCTPYKLUS

16 «BETBJICHUEY: MOJIHAS U HEITOJIHAS
hopmbI

17 AnroputMuueckasi KOHCTPYKITUS bubnnorexa [HOK
«IIOBTOPEHUEY https://m.edsoo.ru/8al17998a

13 dopmanbHOE UCTIOJTHEHHE bubanorexka HOK
aNropuT™Ma https://m.edsoo.ru/8al79aac
Pa3zpaboTka HECTTOXKHBIX

19 QITOPUTMOB C UCIIOJIb30BAHUEM bubmmoreka [JOK
[IUKJIOB ISl YITPABIICHUS https://m.edsoo.ru/8al79%1lc
(dbopManbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HeCIOKHBIX
QJIITOPUTMOB C UCIOJIb30BaHUEM

20 IIUKJIOB U BETBJICHUN I buGnnorexa LIOK

yrpasieHus: GopMaabHbIMU
UCIOJTHUTENISIMU

https://m.edsoo.ru/8al79%¢1¢c



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

Bbu6nmuoreka [JOK

21 BBINOJHCHHE a1rOpHTMOB https://m.edsoo.ru/8al7a06a
O0001IeHrEe U CUCTEMAaTU3 AN
” 3HaHui o teme «McnonHuTenu u bubmuorexa [JOK
AITOPUTMBI. AJITOPUTMUYECKHUE https://m.edsoo.ru/8al7al8c
KOHCTPYKLIUK»
” S13BIK IPOrpaMMUPOBAHUSL.
CucreMa nporpaMMHUpOBaHUS
24 [Tepemennsie. Oneparop
MIPUCBAaNBAHU
)5 [IporpammupoBanme JTMHEHHBIX
AJIITOPUTMOB
%6 Pa3paboTka nporpamm,
COJIEp>KaIlINX OIepaToOp BETBICHUS
27 Jlnanorosas oTjajaKa porpaMmm
28 [uxka ¢ ycnoBuem
. bubmuorexa [JOK
29 Huier ¢ nepenertoi https://m.edsoo.ru/8al7ac4a
Bbu6nmmoreka [JOK
30 O06paboTKa CUMBOJIBHBIX JTAHHBIX hitps/m.cdsoo.ru/8al Tadée
O06o001IeHre U cucTeMaTU3alus
3HAHUM MO TeMe «SI3bIK
31 nporpammupoBanus» [IpoBepounas bubmorexa [TOK
. https://m.edsoo.ru/8al7ae8¢e
pabora / Beepoccutickas
poBepoyHas pabora
PesepBHEIil ypoK. 0606£ueHHe u ) Bu6miorexa LIOK
32 cUCTeMaTu3alys 3HaHUI 1 yMEHUI

1o Kypcy undopmaruku 8 kiacca /

https://m.edsoo.ru/8al17b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

Bcepocculickas npoBepodHas
paborta

AHanu3 anroputMoB. OmnpeneneHue
33 BO3MOYKHBIX Pe3yJIbTaTOB pabOTHI
aJIropuTtMa 1npu 3aJaHHOM

MHOXCECTBC BXOJHBIX JaHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6

Ananu3 anroputmoB. OnpeneneHue
34 BO3MOXXHBIX BXOJHBIX JaHHBIX,
MNPpUBOAAIINX K JAHHOMY

pe3ynbTaTty

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/8a17afa6

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypchbl
| ['mo6anbnas cetb MuTepreT. 1P- | bubanorexa HOK
anpeca y3710B. bosbiire nanHbie https://m.edsoo.ru/8al7b578
Bbu6nmuoreka [JOK
2 NudopmanmonHas 6€301MacHOCTh 1
opman https://m.edsoo.ru/8al7b690
Vder nmousTus oo
nH(pOpMaIMOHHOM 0€30MacHOCTH
3 IIPU CO3JaHUN KOMIUIEKCHBIX 1 bubmorexa LIOK
P https://m.edsoo.ru/8al7b7bc
nH(pOPMAITMOHHBIX 0OBEKTOB B
BUJIE BEO-CTpaHUII
4 Buner gegrensHOCTH B c€TH | Bbu6nmuoreka [JOK
Nurtepner https://m.edsoo.ru/8al7b8e8
OO0ayHbIC TEXHOIOTHH.
5 Hcnonp3oBanue oHnaiiH-opuca 1 bubmmorexa HOK
https://m.edsoo.ru/8al7bale
TSl pa3paboOTKH IOKYMEHTOB
O06o01IeHre U cucTeMaTr3aIus
3HaHMM 1o TeMaM «I ToOanbHas
6 cetb IHTEpHET U CTpaTreruu 1 bubmmoreka [JOK
0€30I1aCHOI0 IIOBENECHUS B HEMY, https://m.edsoo.ru/8al17bb36
«PaboTta B uHpOpMAITMOHHOM
MIPOCTPAHCTBEY
. Mogenu u MOJEIHpPOBAHUE. 1 bubnnorexka HOK

Knaccudpukannu moaeneit

https://m.edsoo.ru/8al7be06



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

Bbu6nmuoreka [JOK

MacCcCHUBOB

8 Tabmaaesie Moz https://m.edsoo.ru/8al7c04a
PazpaboTka ogHOTaOIMYHOM Oa3bI
9 naHHbIX. CocTaBJIEHUE 3aIIPOCOB K
0a3e MaHHBIX
I'pad. Becosas marpuna rpada.
JlivHa yTH MEXy BEpIIUHAMEI
10 rpada. Beraucnenue koaudecTra
MyTel B HAITPaBJIECHHOM
aIMKJINYECKOM Tpade
1 Hepeso. Ilepebop BapuaHTOB C
MOMOIILIbIO JIepeBa
12 MaremaTrueckoe MOAECITUPOBAHUE buGnnorexa LIOK
https://m.edsoo.ru/8a17¢392
13 DTanbl KOMIIBIOTEPHOTO bubanorexka HOK
MOJIEIIMPOBAHUS https://m.edsoo.ru/8al7c4aa
O00011eHNE U CUCTEMATU3ALMS
14 3HaHuil. KoHTpoapHas padora mo bubanorexka HOK
teMme «MoJIeTMpoOBaHUE KAK METO https://m.edsoo.ru/8al7¢9c8
TTO3HAHHMS
Pa30Ouenne 3agaun Ha moa3amayn.
CocraBieHue aropuTMOB U
15 MPOTPaMM C UCITOIb30BaHUEM bubmorexa HOK
. https://m.edsoo.ru/8al7cb12
BETBJICHHH, IIUKJIOB H
BCIIOMOTaTEeIbHBIX AJITOPUTMOB
16 OnHomMepHbIE MACCUBBI bubmmnorexa [IOK
https://m.edsoo.ru/8al7cc3e
17 TumnoBkie anrOpUTMBI 00PaOOTKH bubnnorexa [HOK

https://m.edsoo.ru/8al7¢d60



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

18

CopTtupoBka MaccuBa

bu6mmoreka [IOK
19 O0pab
PabOTia MOTOoka JAHHBIX https://m.edsoo.ru/8al17d01c
O0001IeHNEe U CHCTEMATH3AIINS
20 3Hanuii. KonTponbHas paboTa mo bubanorexka HOK
Teme «Pa3paboTka anropuTMOB U https://m.edsoo.ru/8al7dl1ca
porpamm»
21 VYnpasnenue. Curnan. O6paTtHas bubanorexa HOK
CBSI3b https://m.edsoo.ru/8al17d4d6
bu6mmoreka [IOK
22 Pobotusuposa € CUCTE
TH3HPOBAHHBIC CHCTEMET https://m.edsoo.ru/8al17d602
DNeKTpOHHbIE Ta0IUIIbI. THITBI
23 aHHBIX B AYEHKaX DJIEKTPOHHOM bubmmorexa LIOK
a p https://m.edsoo.ru/8a17d710
Ta0IUL[BI
24 PenaktupoBanue u Bbu6nmmoreka [JOK
dbopmaTtrpoBaHue TaOIUI] https://m.edsoo.ru/8al17d832
Bcrpoennrie KIIMU IS ITIOMCKa
25 MaKIc)HM Ma. ATIZII{{H; :[ CYMMBI U buGnnorexa LIOK
yMa, yMa, CyM https://m.edsoo.ru/8a17d990
cpenHero apupMeTuyecKoro
%6 CoptupoBka u GpuIbTpaIus bubanorexka HOK
JAHHBIX B BBIJACIICHHOM JAHAaIla30HEe https://m.edsoo.ru/8al17db70
ITocTpoenne nuarpaMm u
27 r a(l)EKOB B BieKTp OHHBIX bubmorexa [TOK
P P https://m.edsoo.ru/8al7¢08¢
TadIuIax
)3 OtHOcuTeIbHAs, a0COTIOTHAS U bubmuorexa [JOK
CMENIaHHAs aIpeCaIins https://m.edsoo.ru/8al7e2b4
79 YCnOBHBIE BEIYUCIICHUS B bubmnorexa [JOK

ANEKTPOHHBIX TaOIHIIAX

https://m.edsoo.ru/8al7e6ba



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

30 O06paboTka OoNMBIINX HAOOPOB 1 bubmmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/8al7e87¢
31 YHucneHHOe MOJIETTMPOBAHUE B | bubanorexka HOK
ANEKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7eaca
O00011eHNE U CUCTEMATU3ALMS
. bu6mmoreka [IOK
32 3HAHUU MO TeMe «DIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponws nndopmarnmoHHbix
1 TEXHOJIOTHI B Pa3BUTHH | bubmmoreka [JOK
3KOHOMHWKHW MHPaA, CTPAHBI, https://m.edsoo.ru/8al7ed54
peruona
PesepBHEIil ypok. O000mIEHNE U
34 CI/ICTIe)MaTmZp Hs I/ITOF(;EOG 1 bubmorexa LIOK
Tt https://m.edsoo.ru/8al7eec6¢
MMOBTOPCHUE
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KUIIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme «IludpoBas rpaMOTHOCTHY

1.1

[losicHAT, Ha TpHUMEpax CMBICH TMOHATHH  «HMHPOPMALIUI»,
«nHPOPMAIIMOHHBIA ~ TIpoliecc»,  «obpaboTka  mHMOpMaIUNy,

«XpaHeHHe HHPOopMALUNY, «IIepeaadya HHPOPMALUN

1.2

[IpyBonuTe mHpUMEpPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U
nepegaun  MHGOpMalnMM, CpaBHUBAThb WX  KOJUYECTBEHHBIE

XapaKTEePUCTUKU

1.3

[MonmyyaTp W uCHONB30BaTh HHGPOPMAIMIO O XapaKTEPUCTHKAX
IEPCOHAILHOIO  KOMIIBIOTEPA M €r0  OCHOBHBIX  JJIEMEHTaX
(mporeccop, omepaTMBHAs MaMATh, JIOJTOBPEMEHHas IaMsTh,

YCTpOHCTBA BBOJ1a-BBIBO/IA)

1.4

COOTHOCUTH XapaKTEPUCTUKHU KOMITbIOTEpA C 33JJa4aMi, PeIIaeMbIMU

C €ro MOMoOIbIO

1.5

OpueHTHPOBaThLCS B HEPAPXUUECKON CTPYKTYype (HaisIOBOM CHUCTEMBI
(3anuchIBaTh MosiHOE MM (haiia (katayora), myTh K (ailny (karaiory)
M0 WMEIOIIEMYCsl OINMUCAaHUIO (DAMIIOBON CTPYKTYphl HEKOTOPOTO

UH(POPMALIMOHHOTO HOCUTEJIS)

1.6

PaGorare ¢ (haitnoBoil crcTeMoil TEePCOHATBLHOTO KOMITBIOTEpA C
HCITOJTh30BaHUEM rpaguIecKoro uHTepdeiica: co3/1aBaTh
(KOHI/IpOBaTB, nepemMeaTh, NEpCUMCHOBLIBATD, YAAIATD u
apXUBUPOBATh (ailyIbl M KaTaJIOTH, HCIOJIh30BATH AHTUBUPYCHYIO

porpammy)

1.7

Uckare uHpopmanuto B MHTepHETE (B TOM YHUCIE MO KIIOYEBHIM
CJIOBaM, TI0 M300paKEHHIO), KPUTHIECKH OTHOCUTHCS K HaWJICHHOMN

I/IH(bOpMaI_II/II/I, OCO3HaBaThb OIIACHOCTb AJId JTHYHOCTH H OGH.[CCTBa




pacnpocTpaHeHusi BpPEJOHOCHOW HH(pOpMAIMK, B TOM 4YHCIIE

AKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY aApECcCOB BeO-peCcypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALUN

1.10

Cobmonate TpeOoBaHUSI 0€30MACHON SKCIUTyaTallUd TEXHUYECKHX
cpencTB MHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH,
coOJIIO/IaTh CEeTEeBOM ATHUKET, 0a30Bble HOPMBI WH(GOPMAIIMOHHOMN
STHKH ¥ IIpaBa MpH paboTe ¢ MPUIOKECHUSIMH Ha JTIOOBIX YCTPOWCTBAX

u B MHTepHeTe, BEIOMpaTh O€301acHbIe CTPATETUH MOBEICHUS B CETH

[TpumeHsATH METOABI NPOPHUIAKTUKN HETaTUBHOTO BIHMSHUS CPEICTB
MH(OPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI Ha 3J0POBbE

IIOJIB30BATCIA

ITo Teme «TeopeTrueckue OCHOBBI HH(DOPMATUKID

2.1

KomupoBats U 1eKOIMpOBaTh COOOUICHUS 1O 33aJaHHBIM MPABUJIAM,
ACMOHCTPUPOBATL IMOHUMAHUC OCHOBHBIX MPUHIUIIOB KOJAUPOBAHUA
nH(pOpMaIUK pa3IndHOMN IPUPOIHI (TEKCTOBOM, TpadymuecKoi, aymuo-

)

2.2

CpaBHUBaTh JJIMHBI COOOIICHWI, 3aMUCaHHBIX B  Pa3ITUYHBIX
andaBuTax, ONEpUPOBaATh SAMHUIIAMH U3MEPEHUS HHPOPMALIHOHHOTO

00BbEMa M CKOPOCTH Tepeau JaHHBIX

23

OneHuBaTh W CpaBHUBaTh pa3Mepbl TEKCTOBBIX, TIpapUUECKuX,

3BYKOBBIX (haitsioB 1 BU1e0haiioB

[To Teme «MHpOpMAITMOHHBIE TEXHOJIOTHI)

3.1

[IpencraBnsaTe  pe3ynapTaTbl CBOEH  ACSATENBHOCTM B BUJE
CTPYKTYpPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX PE3CHTALUN

8 KUIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

ITo Teme «TeopeTrueckue OCHOBBI HH(DOPMATUKID




1.1

[TosicHsiTh Ha mnpuUMepax pa3iIuyusl MEXAY MO3UIHOHHBIMU U

HCTIO3UITMOHHBIMHU CUCTCMAaMH CUUCIICHUA

1.2

3anuceIBaTh U cpaBHMUBAThH Lenble uncia ot 0 1o 1024 B pa3nuuHbIx
MO3UIIMOHHBIX CHCTeMaxX cuucieHus (¢ ocHoBaHusmu 2, 8, 16),

BBITIOJIHATH apU(PMETUYECKHE ONepaluy HaJl HUIMU

1.3

PaCKpBIBaTB CMBICI  TIOHSTHH «BBICKA3bIBAHHUC», <«JIOIMYCCKad

onepanus», «JI0rH4€CKOC BEIPAXKCHHUCH

1.4

3anuceIBaTh JJIOTHYECKHUEC BBIpaXCHUA C HUCITIOJIB30BaHNEM
AU3BIOHKIWY, KOHBIOHKIIMA U OTpULIaHUA, ONPCACTIATh UCTUHHOCTD
JJOTHYECKHUX BBIan(eHHﬁ, €CJIM HM3BCCTHBI 3HAUYCHUSA HWCTHHHOCTHU
BXOAIIUX B HCTO NCPEMCHHBIX, CTPOUTH Ta6JII/II_IBI UCTHUHHOCTHU OJIA

JJOTHYECKHUX BI)Ipa}KeHI/Iﬁ

ITo TeMe «AJTOPUTMBI U TPOTPAMMHUPOBAHUEY

2.1

PackpbiBaTh  CMBICT TIOHATUN  «UCIOJIHUTENBY,  «AITOPUTM,
«rporpamMmay, IMOHHMas pasHUIy MEXKIy YINOTpeOJIeHHEeM 3TUX

TEPMUHOB B OOBIJICHHOH peur U B HUH(OpMATHKE

2.2

OnwuceIBaTh aJrOPUTM pEIIEHUS 337a4l pa3IMYHBIMU CIOCO0aMH, B

TOM 4YHUCJIE B BUAC 0JI0K-CXEMBI

23

COCT&BJ’IHTB, BBITIOJIHATG BPYUYHYIO M Ha KOMIIBIOTEPC HCECIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUCM BETBJICHUU U IUKJIOB JJJIA YIIPAaBJICHUA

HUCITOJTHUTCIISIMU

24

Hcnonb30BaTh KOHCTAHTBI M TNEPEMEHHBIC Pa3jJUYHBIX THUIIOB
(4MCHOBBIX, JIOTHYECKUX, CUMBOJIBHBIX), a TaKXkKe COJEpKallue UX

BBIpaXXCHHU S, UCIIOJIb30BATh ONEPaTOp MPHUCBAUBAHUS

2.5

Hcnonp3oBaTh Nmpu pa3paboTKe MporpamMM JIOTHYECKHE 3HAYEHUS,

oncpanru U BeIPAKCHUA C HUMHA

2.6

AHaJ'II/ISI/IPOBaTI) NpCAIOKEHHBIC  aJITOPUTMBI, B TOM  YHCIIC
OnpeaciisiTb, KakKUC PE3yJIbTaTbl BO3MOXKHBI IIPpU  3aJaHHOM

MHOXECTBEC HCXOJHBIX 3HAYCHUI

2.7

CoznaBaTh W OTJIQXHUBaTh HIPOrpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonpHbII
Anroput™Muueckuii SI3bIK), peaqu3yIomne HECIOXHBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C UCIHOJIb30BAHUEM IIMKJIOB U

BETBJICHUI1, B TOM YHUCJIE PeaTU3yIoIINue IPOBEPKY JEIUMOCTH OJTHOTO




LEJOro uuciaa Ha Jpyroe, MNPOBEPKY HATYpaJbHOTO 4YHCIa Ha

IPOCTOTY, BbIACTCHUS TU(P U3 HATYPAITBHOTO YUCIIa

9 KIIACCA

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

[To Teme «l{udpoBasi rpaMOTHOCTHY

1.1

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHHKAITMOHHBIE CEPBHCHI, OOJAuHbICE XpaHWIWIIA HTAHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBbIE U TpadUyecKue peaaKkToOpbl, CPeabl

pa3paboTku) B y4eOHOH U MOBCEIHEBHOM NEATEIIEHOCTH

1.2

[IpuBoauTh  TpHUMEpHl  HUCIOJB30BaHUS  T'€OMH(OPMAITMOHHBIX

CEPBHCOB, CEPBHUCOB TOCYJApPCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

cepBrcoB MlHTepHeTa B yueOHON U TTOBCETHEBHOM JESATEILHOCTH

1.3

Hcnonws3oBaTh pas3siIM4YHbIC CpCACTBA 3alllUThl OT BPCAOHOCHOTO

POrPaMMHOTO o0ecrnieveHus, 3alUIIATh MEPCOHANBHYIO

I/IH(bOpMaI_II/IIO oT HCCAaHKIIMOHHUPOBAHHOI'O AOCTYIIa n €ro
MOCJICICTBHIA (pa3riallieHus, TOJMEHBI, YTPAThl JAHHBIX) C YUETOM
OCHOBHBIX TEXHOJIOTUYCCKUX n CONUAJIBHO-IICUXOJIOTHYCCKUX
aCIIEKTOB HCIIOJIb30BaHUs ceTH MHTepHeT (ceTeBas aHOHUMHOCTH,
udpoBoit cien, ayTeHTUIHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh

BPEIOHOCHOTO KO/1a)

1.4

Pacno3HaBaTh TONBITKA M TpPeNyNnpexaaTb BOBJICUCHUE ce0s U
OKpYXaloIIUX B JECTPYKTUBHBbIC U KPUMHHAJIbHBIE (POPMBI CETEBOI

AKTUBHOCTH (B TOM 4YHCIIe KHOSPOYIIHHT, (PUIITHHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKIDY

2.1

PackpbiBaTh  CMBICII  TOHATHH  «MOJENBY», «MOIEIUPOBAHUEY,

OTIpeNIeATh BHUABI MOJCNICH, OIGHUBATh aJCKBATHOCTb MOJICIH

MOJICTTUPYEMOMY OOBEKTY U IIENISIM MOJICTUPOBAHUS

2.2

Hcnonp3oBate rpadpl U JepeBbs Ui MOACTUPOBAHUS CHCTEM

CETEBOU U MEPAPXUYECKOU CTPYKTYPhI, HAXOAUTH KpaTUanIIuid yTh B

rpage

[lo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE




3.1

Pa3zouBatn 3aa4M Ha ImoJ3agavdu, COCTaBJIATh, BBIIIOJHATh BPYUHYIO U
Ha KOMIIBKOTCPC HCCIOXKHBIC QAJITOPUTMBI C HUCIHOJB30BAHUCM
BGTBJ’IGHHﬁ, OUKJIOB HW  BCIIOMOIaTCJIbHBIX  aJITOPUTMOB  JJIA

YIpaBJICHUA UCITIOJITHUTCIISIMU

3.2

CocTaBiaATh M OTJIAXUBATH MNPOrPAMMBI, PEATUIYIOIIUE THUIIOBbLIE
QITOPUTMBI  OOpPaOOTKM YHCIIOBBIX IOCJIEIOBATEILHOCTEH  HIIU
OIHOMEPHBIX  YHUCIOBBIX  MAacCHMBOB  (TIOMCK  MaKCHUMYMOB,
MUHUMYMOB, CYMMbl WJIM KOJMYECTBAa 3JEMEHTOB C 3aJaHHBIMU
CBOWCTBaMHM) Ha OJTHOM U3 S3bIKOB rporpammupoBanus (Python, C++,

[Tackainb, Java, C#, llIkonbHBINH ANTOPUTMUYECKUN SI3BIK)

[To Teme «MHpOpMAITMOHHBIE TEXHOJIOTHI)

4.1

BreiOupaTh crmmoco® TpeaCcTaBIICHUS JTaHHBIX B COOTBETCTBHU C
MOCTaBIICHHOW 3amaueil (TaOauIbl, CXeMbl, TpaduKH, TUATPAMMBI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

4.2

Hcnonb30BaTh AEKTPOHHBIE TAOMUIBI Il 00paOOTKH, aHaIM3a U
Bﬂsyanmaunn YUCJIOBBIX JOJAaHHBIX, B TOM YHCJIC C BBIACICHUCM
JIUara3oHa TaOMUIBI W YHOPSAJOYMBAaHUEM (COPTUPOBKOW) €ro

9JICMCHTOB

4.3

Co3naBaTh W NPUMEHSTH B AJIEKTPOHHBIX TaOnuuax (GpopMynsl 1uis
pacyéToB C WCIOJNIB30BAHMEM BCTPOCHHBIX  apH(hMETHUECKUX
¢yHKuMi (CyMMHpOBaHHME W TMOJCYET 3HAYCHUH, OTBEYAIOLIUX
3aJaHHOMY  YCJIOBHIO,  cpenHee  apu(METHYEeCKoe,  IOUCK
MaKCUMaJbHOTO W MHHUMAJIbHOTO 3HAYEHUs), aOCOIIOTHOIA,

OTHOCHUTEIIbHOM, CMEIIaHHOM aJpecaliuu

4.4

Hcmons30BaTh OJICKTPOHHBIC Ta6J'II/IHBI JIIA YHUCIICHHOI'O
MOACIIMPOBAHUA B IMPOCTHIX 3aJadax H3 Ppa3HbIX M[MPCAMCTHBIX

oOiacrei




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

[Mudposast rpaMOTHOCTH

1.1

KommnbroTep — yHHBEpCcaabHOE BBIYMCIUTEIBHOE YCTPOICTBO, paboTaromiee 1mo
nmporpaMMe. THITBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYNEPKOMIBIOTEPHl. MoOWIbHBIE —yCTpoiicTBa. TexHuka

0€30MacHOCTH | MpaBuiia pabOThl HA KOMIIBIOTEPE

1.2

OcHOBHbIE KOMIIOHEHTBbl KOMIIbIOTEpa M UX Ha3zHadyeHue. IIporeccop.
OnepatuBHass M JONTOBpPEMEHHAas IMaMATb. YCTPOHCTBA BBOJA M BBIBOJA.
CeHCOpHBIN BBOJI, TaTYNKH MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPHUIECKOM

ayTeHTU(UKAUU

1.3

Hctopus pa3BUTHSI KOMIIBIOTEPOB U MporpaMMHOro odecneueHus. Ilokonenus
KOMIbIOTEpOB.  COBpEMEHHBIE  TEHACHIUU  Pa3BUTUSA  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. [TapannensHbie BeranciieHus. [lepconanbHbIi KOMITBIOTED.
[Ipomeccop W e€ro xapakTepUCTUKU (TAaKTOBash YAaCTOTa, Pa3psAHOCTB).
OneparuBHas naMATh. JloaroBpeMeHHast HaMATh. Y CTPOMCTBA BBOAA U BBIBOJIA.
OOBEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN JHCK
U TBEpAOTEIbHBIA HAKOINHUTENb, OCTOSIHHAS MaMATh CMapTPOHA) U CKOPOCTb

AOCTYIIAa JJIA pa3JIMIHbIX BUAOB HOCHTENICH

1.4

[IporpamMmmHoe obecrieueHne KommbloTepa. [IpukimamHoe mporpaMMHOE
obecrieuenne.  CucremHoe  mporpammHoe — oOecredeHue.  CucreMbl
nporpammupoBanus. IIpaBoBas oxpaHa mporpaMMm M JaHHBIX. becraTHeie u

yCIIOBHO-OecIiaTHbIe mporpaMMbl. CBOOOTHOE TPOTrPAaMMHOE 00ECTICYCHHUE

1.5

@aitnpl 1 manku (karajgoru). Tumsl ¢aiiinos. CBoicTBa ¢aiinoB. XapakTepHbIE
pa3Mepsl (haliJIoB pa3NUYHBIX THUIOB (CTpPAHMIIA TEKCTa, DJIEKTPOHHAS KHHTA,

dboTorpadus, 3anUCh IECHU, BUICOKIIHI, TOTHOMETPAXKHBIN (PUITHM)

1.6

[Ipunnuner moctpoenus ¢annoBeix cucteM. [lomHoe wMmsa daiina (manku,

karanora). [TyTe k ¢ainy (mamnke, karanory)




1.7

daitnoBeiii MeHekep. PaboTa ¢ (aitmamMu 1 mankamu (KaTajgoramu): Co3aHue,
KOMMPOBaHUE, TIEpeMelIeHIe, IIEPEUMEHOBAHNE U yaalieHue (ailioB U Marok

(xaranoron). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CHCTEMBI

1.8

ApxuBanus qaHHbIX. Mcnonb3oBaHue MporpaMM-apXuBaTopoB

1.9

KomMmmbroTepHbie BUPYCHI U IpyrUe BPEeIOHOCHBIE MporpaMMel. [IporpamMmer st

3allUTHI OT BUPYCOB

1.10

O0benuneHne KoMnboTepoB B ceTh. CeTb MHTEpHET. BeO-cTpanuna, BeG-caiT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckoeie cuctemsl. [lonck
uHbOpMalUK IO KJIIOYEBBIM CJIOBaM U MO H300pakeHHI0. J[0cTOBEpHOCTh

nH(opManuu, morydeHHon u3 Matepaera

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIAN

1.12

CerteBoii aTHKET, 0a30BbIe HOPMBI MH()OPMAITMOHHON STHKH U IIpaBa MpH padoTe

B cetu MHTepHeT. CTtpaTernn Oe3omacHOro nmoseneHus B IHTepHeTE

TeopeTnueckre OCHOBBI HTHOPMATUKU

2.1

Nudopmaniusi — oOIHO U3 OCHOBHBIX TOHATHH COBPEMEHHON HayKH.
Nudopmanus kak cBeACHHUSI, TPeIHA3HAYCHHBIC JJI1 BOCIIPUATHS YEIIOBEKOM, U
nHpopManuss Kak  JaHHBIE, KOTOpble  MOTYT OBITh  00pabOTaHBI

aBTOMAaTU3UPOBAHHOU CUCTEMOMN

2.2

JIMCKPETHOCTh JTaHHBIX. BO3MOXXHOCTh OMUCAHUS HEMPEPHIBHBIX OOBEKTOB H
MIPOIIECCOB C MOMOIIBIO TUCKPETHBIX NaHHBIX. H(OpMaIMOHHBIE TIPOLIECCHI —

MIPOIIECCHI, CBSI3aHHBIE C XpaHEHHEM, PeoOpa3oBaHUEM U Mepeadyeil JaHHBIX

23

CumBoin. Andasut. MomHocTh andasura. PasHooOpasue sS3bIK0B U andaBUTOB.
EcrectBennbie u QopmanbHble S3bIKH. AJ(aBUT TEKCTOB HAa PYCCKOM S3bIKE.
JIBonuHsIii andasut. KomndecTBo BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOMHAIIN)
¢ukcupoBaHHOW IIUHBI B nBondyHOM andasute. IIpeoOpazoBanue mobOoro
anaBuTa K 1BOMYHOMY. KOMM4yecTBO pa3uyHbIX CIIOB (PMKCUPOBAHHOMN JTMHBI

B aipaBUTE OMpPEIeNEHHON MOIITHOCTH

24

KOI[I/IpOBaHI/Ie CHMMBOJIOB OJZHOTIO aﬂ(baBI/ITa C IIOMOIIBIO KOJOBBLIX CJIOB B

npyrom andaBute, Kog0Bas TaOIUIA, JCKOAUPOBAHHE

2.5

JBonunblii kon. IlpeacraBieHne MaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B

JBOMYHOM ali(haBUTe

2.6

NudopmannonHsiii 006EM TaHHBIX. BUT — MHHUMaTbHAS €AMHHIIA KOJTUIECTBA

nH(popManuu — IBOMYHBIN pa3psia. bailT, kunoOaiT, MmeradanT, rurabanT




2.7

CkopocTh Tmepenavyr AaHHBIX. EJMHUIBI CKOPOCTHM TMepenadyd JaHHBIX.

Hckaxenue nHpopMauu rnpu nepeaayde

2.8

Konuposanue tekcroB. PaBHoMepHbIil koa. HepaBHoMepHBI koa. Koauposka
ASCII. Bocemubutabsie komupoBku. [lorstue o xommpoBkax UNICODE.
JlekoaupoBaHWe  COOOIIEHUH €  HCIONB30BAHMEM  PaBHOMEPHOTO U

HepaBHOMEpHOTo Koaa. MHpopManmoHHbIH 00BEM TEKCTa

2.9

OOmiee mpexacraBieHue O LU(POBOM MPEACTABICHUM ayAMOBU3YAIbHBIX M
IpYTHUX HENpephIBHBIX AaHHbIX. KonumpoBanue unBera. LlBeToBble Monenw.

Mopens RGB. I'my6una xogupoBanus. [lanurpa

2.10

PactpoBoe m BekTOopHOE TpeacTaBieHue u3o0paxeHuid. Ilukcenb. OneHka
nHPOpPMAIMOHHOTO 00BEMa rpaHUuecKuX JaHHBIX Ui PacTpOBOTO

M300pakeHUs

2.11

KomupoBanue 3Byka. PazpsgHocTh M yactoTa auckperuszanuu. KommdecTBo
kaHaoB 3amuch. OICHKa KOJMYECTBEHHBIX TapaMeTpOB, CBSA3aHHBIX C

MPEJCTaBICHUEM M XPaHECHHEM 3BYKOBBIX (DaillioB

WNudopmanroHHbIe TEXHOIOTUI

3.1

TexkcToBble JAOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CcTpaHuua, ad3arl,

CTpOKa, CJIOBO, CHMBOJT)

3.2

TekcToBBIH TpollecCOp — HUHCTPYMEHT CO3JaHus, pPENaKTUPOBAHHUS W

dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa
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PenaktupoBanue tekcra. CoiictBa cumBoioB. Ulpudr. Tunmsr mpudron
(pyOnenble, ¢ 3acedykamMu, MOHOIIMpHHHBIC). [lomyKHpHOE W KypCHBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHMIBl, a03alHBIA OTCTYN, HHTEPBAJ,

BbIpaBHUBaHMe. CTuieBoe (popmMaTupoBaHue

34

CrpykrypupoBanue uHGOpPMALIUU C TOMOILIBIO CHHCKOB W  TaOJMIIL.

MHuoroypoBHeBbie ciicKu. JJoO6aBneHne Ta0HIl B TEKCTOBBIE JJOKYMEHTHI

3.5

BcraBka m3zo0pakeHuil B TEKCTOBBIE JTOKYMEHTHl. OOTekaHWE H300pakKeHUM

TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AUarpaMm U Gopmyi

3.6

[TapameTpsl cTpaHuIBl, Hymepaius crpaHul. JloOaBieHune B JOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

IIpoBepka mpaBonucanusi. PaccranoBka nepeHocoB. ['0J10cOBOM BBOJ TEKCTA.
Orntuueckoe pacro3HaBaHue TEKCTa. KommnbrorepHsiii MEepPEBOI.

Hcnons3oBanne cepBucoB cetu HTEpHET 1151 00pabOTKM TEKCTa




3.8

3HAaKOMCTBO ¢ TrpapuuecKUMH peJakTopaMu. PacTpoBble  PUCYHKH.

Hcnonb3oBanue rpaduyeckux NpUMHTHBOB

3.9

Onepauuy penakTupoBaHusl rpadUuecKux OOBEKTOB, B TOM YHUCIE HU(PPOBBIX
dororpadumii: M3MeHEeHHE pazMepa, OOpe3Ka, TOBOPOT, OTpaKeHHWe, padboTa ¢
obnactssMu (BBIJENICHHE, KOMMPOBAaHHUE, 3aJIMBKA IIBETOM), KOPPEKIUS IIBETA,

SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bextopnas rpaduka. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH
CPEICTBAaMHU TEKCTOBOI'O IpOLIECCOpa WIM APYTMX HporpaMM (TIpUIIOKEHUM).

JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

[ToaroroBka MynbTUMEAUHHBIX TIpe3eHTanmii. Caiin. JlobaBneHne Ha Cliai

TeKcTa U n300pakeHuii. Pabora ¢ HECKOJIBKUMU ClTalijlaMu

3.12

Jlob6aBneHne Ha cilaii ayAMOBU3YaJbHBIX JaHHBIX. AHUMAIM. [ nnepcchlIku

8 KVIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COJEPKAHUSA

1

Teopernueckue OCHOBBI HH()OPMATHKH

1.1

Heno3uimoHHbIe U MO3UITMOHHBIE CUCTEMBI cuuciieHus. AndaBut. OcCHOBaHHE.
Pa3Bépuyras gopma 3anucu uncia. [lepeBos B JECATUUHYIO CHCTEMY YHCET,

3alMMCAHHBIX B APYTUX CUCTCMAX CHHUCJIICHUA

1.2

PumMmckas cucrema cuucieHus

1.3

JBonuHas cuctema cuucienus. [lepeBon nenbsix yucen B npenenax ot 0 1o
1024 B n1BOMYHYIO CUCTEMY CUHUCIIEHUsA. BocbMepuuHas cucTtemMa CUMCICHMS.
IlepeBon umcen U3 BOCBMEPUYHOM CHUCTEMBI B JBOUYHYIO U JECATUYHYIO
cucreMbl U obpatHo. llectHagumarepuyHas cucrema cuucieHus. llepeBon
qucel U3 IIECTHAAUATEPUYHOW CHCTEMbl B JBOWYHYI, BOCBMEPHUYHYIO U

ACCATUYHYIO CUCTCMbI U O6paTHO

1.4

Apudmernyeckre oneparuy B JBOUYHON CHCTEME CUHUCIICHUS

1.5

Jlormueckne  BBICKa3pIBaHUA. Jlormdeckue 3HA4YEHHMS  BBICKA3bIBAHUI.
DneMeHTapHbIE M COCTaBHBIC BBICKa3bIBaHUs. JIOTHUECKHWE OIepaluu: «u»
(KOHBIOHKITUS, JIOTHYECKOE YMHOXXCHHE), «UTN» (IU3BIOHKIIHS, JIOTUYECKOEe
CIIOXeHHue), «He» (Jlorudyeckoe orpuiianue). Ilpuopurer JormyecKux

OHepaHHﬁ. Onpez[eneHHe HCTUHHOCTH COCTABHOI'O BBbICKA3bIBAHUA IIPU




HU3BCCTHBIX 3HAUCHUAX HNCTUHHOCTH BXOAAINIMX B HCETO J3JICMCHTAPHBIX

BBICKa3bIBAHUN

1.6

Jlormyeckue BblpakeHus. IIpaBuia 3amucu  JIOTMYECKUX — BBIPAKECHUM.

[TocTpoenue TabnuI UICTUHHOCTH JIOTHYECKUX BBIPayKEHHIMA

1.7

Jlormueckue 3j1eMeHTHI. 3HAKOMCTBO C JJOTMUYECKUMU OCHOBaMH KOMIIBIOTEpA

AJTOpUTMBI U IPOTPAMMUPOBAHHE

2.1

[Tonsitue anroputma. McnmomHUTENW aiaropuTMOB. AJITOPUTM Kak IUJIaH

YHpaBJICHUA UCTIOJTHUTCICM

2.2

CgoiictBa anroput™a. CriocoObI 3amicH alropuT™Ma (CIIOBECHBIN, B BUE OJIOK-

CXEMBI, IPOTrpaMMa)
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AnroputMuueckue KOHCTpyKuuu. KoHcTpykuus «cinenoBanue». JIMHEHHBbIN
anroput™M. OrpaHHYEHHOCTh JIMHEWHBIX QJITOPUTMOB: HEBO3MOYKHOCTh
MPEYyCMOTPETh 3aBUCUMOCTD MOCJIEA0BATEIBHOCTH BBINOJIHAEMbIX AECHCTBUI

OT UCXOJHBIX JaHHBIX

24

KoHcTpykuus «BeTBieHHE»: MoJHAsA W HemosiHasg (opmbl. BeimonHeHue u
HEBBITIOJIHEHUE YCJIOBHS (MCTUHHOCTD U JIO)KHOCTh BbICKa3biBaHUs). [IpocThie

" COCTaBHBIC YCIIOBUA

2.5

KoHcTpyKus «11OBTOpeHHEe»: LUKIBI C 3a/JlaHHBIM YHCIIOM TOBTOPEHUH, C

YCJIOBUCM BBINIOJIHCHUA, C HepeMeHHOﬁ OHUKIa

2.6

PazpaGotka anms (QOpManbHOTO HCHOJIHUTENS alroOpuTMa, MPUBOMAIIETO K
TpeOyeMoMy pe3yabTaTy MpU KOHKPETHBIX HMCXOIHBIX HaHHBIX. Pa3paboTka
HECJIO)KHBIX QJITOPUTMOB C HCIOJIb30BAHUEM LIMKJIOB W BETBICHUM ISt
yrpaBieHus (QOpMalbHBIMH HCIOJHUTENSIMU. BBINOIHEHHE alrOPUTMOB

BPYUHYIO U Ha KomIbioTepe. CHHTaKCHYeCKHE U Jornueckue omuoku. OTkassl

2.7

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IlIxonbHbIiHA
Anropurmuueckuid SI3bik). CuctremMa ImporpaMMHUpPOBAHHUA: PENAKTOP TEKCTa

MIPOrpaMM, TPAHCIISITOP, OTJIATUUK

2.8

HepeMeHHaﬂ: THII, HWMs, 3HAYCHUC. HCJ'IBIG, BC€HICCTBCHHBIE WM CHMBOJIBHBIC

IIEpEMEHHBIE

2.9

Omneparop mnpucBauBaHus. ApU(PMETHUYECKHE BBIPAKEHUS U TOPSIOK HX
BbiunciacHUs. Onepanyy ¢ LENbIMH YHACIAMH: IEJIOYNCICHHOE JIEJICHUE,

OCTaToOK OT ACIICHHUA. HpOBepKa ACIIUMOCTH OJHOI'0 IECJIOr0 YrucCjia Ha APYTroC

2.10

BerBnenus. CocraBHbIe YyCIOBHS (3alUCh JIOTUYECKUX BBIPAKEHUH Ha

U3y4aeMOM s3bIKE MporpamMmupoBaHusi). HaxokneHue MUHUMyMa H




MakCUMyMa W3 JBYX, TpEX M YeThIpEX uyucesl. PemieHue KBaapaTHOTO

YpaBHCHU A, UMCIOIICTO BCIICCTBCHHBIC KOPHHU

2.11

HI/IaJIOFOBaH OTJIalKa IIporpamMm:. IIOMAroBO€ BbIIOJHCHHUE, IIPOCMOTP

3HAYCHUH BCJIINYHH, OTHa,HO‘IHBIﬁ BBIBO/, BBI60p TOYKH OCTaHOBAa

2.12

Hukn c¢ ycnoBuem. Anroput™ EBKIuaa uisi HaxOXIEHHUS HaWOOJIBIIETO
0011Iero AeTUTeNs ABYX HaTypalIbHbIX yrcen. Pa3Onuenue 3anucu HaTypaabHOTO
YHUCIa B TO3UIMOHHON CUCTEME C OCHOBAHMEM, MEHBILIUM MJIU paBHBIM 10, Ha

OTAeNbHbIE TH(PHI

2.13

[{uki c nepeMeHHOM. AJIroprUTMBI TPOBEPKHU AETUMOCTH OJJHOTO LENOT0 YHCIIA

Ha JIpyroe, MpOBEPKU HATYPaJIbHOTO YKCia Ha POCTOTY

2.14

O6paboTka CUMBOJIBHBIX NaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) MEPEMEHHBIC.
[TocumBonpHas 00paboTka cTpok. [ToAcU€T YacTOTHI MOSBICHUS CHMBOJA B

ctpoke. Bectpoennbie hyHKImM 17151 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXKHBIX PE3YyJIbTaTOB PabOTHl aJropuTMa MpU 3aJaHHOM
MHOX>ECTBE BXOJHBIX JAHHBIX, ONPEACIIEHUE BO3MOXHBIX BXOIHBIX JaHHBIX,

MPUBOIAIINX K TaHHOMY pE3yJIbTaTy

9 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

[{udposas rpaMOTHOCTH

1.1

I'mobGanpHas ceth Mutepner. IP-ampeca y3moB. CereBoe XpaHEHHE JTaHHBIX.
Metoabl HHAUBUTYaIbHOTO U KOJUIEKTUBHOTO Pa3MeleHHs HOBOI nH(bopMaIiu
B I/IHTepHeTe. bonbmme JaHHBIC (I/IHTepHeT-I[aHHBIe, B YaCTHOCTHU JaHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsitue 06 wmHpOpManMOHHON Oe30MmacHOCTH. YTPo3bl HHGOPMAIMOHHON
0e30MacHOCTH IIpH padoTe B TII00ATHHOM CETH U METOIbI TPOTUBOICUCTBUS HIM.
[IpaBuna 6e3omacHol ayTeHTH(UKAIIMK. 3alIUTa JIMYHON WH(OpMAIIUK B CETH
HNurepHer. be3omacHele crpareruu INoBeneHMss B cetu  MHTepHer.
[IpenynpexaeHrue BOBICUYEHHS] B JECTPYKTUBHbIE U KPUMHHAJIbHBIE (OPMBI

CEeTeBOI aKTUBHOCTHU (KMOEpOYUIMHT, (GUIIKHT U Apyrue GopMbl)

1.3

Buns! nesrenpHocty B MHTEpHETE. IHTEpHET-CEPBUCHI: KOMMYHUKAIIMOHHBIC
CepBUCHI (MOoUYTOBAs CITyk0a, BHI€0-KOH(DEPEHII-CBSI3b U IPYTHE), CIPAaBOYHBIC

CIIy’)KOBl (KapThl, paclMcaHusi U JApYyrue), TMOUCKOBBIC CIYXKOBI, CIIyKOBI




OOHOBIICGHHSI TIPOTPAMMHOTO oOecrieueHuss W Japyrue ciayxObl. CepBHCHI
rocyJapcTBeHHbIX yciayr. OOmaunble XxpaHwiuma JgaHHbIX. Cpezacrsa
COBMECTHOM pa3paboTku JOKyMeHTOB (oHmaiH-oduce). [Iporpammuoe
o0ecrieyeHne Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduveckue

PENaKTOpBI, Cpeabl pa3pabOTKH MPOTpaMM

TeopeTtnueckre OCHOBbI HHPOPMATUKU

2.1

Mopens. 3amauu, pemaeMble ¢ MOMOIIBIO MojaenupoBaHus. Knaccudukaum
mojaeneil. MartepuansHble (HaTypHble) U WH(POPMALMOHHBIE MOJIEIH.
HenpepbiBable ¥ auckpeTHble Mojenu. MmurtanuonHeie Moaenu. Urposbie
mogenu. OueHKa COOTBETCTBUS MOJEIU MOJCIUPYEMOMY OOBEKTY U IENsM

MOACIIUPOBAHUA

2.2

Ta6mmunbie monenu. Tabnuia kak TPeICTaBICHUE OTHOIICHHS
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ba3sl nannbix. OTOOp B Tabiuue CTPOK, YAOBJIETBOPSIOMIMX 33JaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebpo, myrb. OpHEHTUPOBAHHBIE M HEOPHEHTHPOBAHHBIC
rpadsl. [nuHa (Bec) peOpa. BecoBast marpuma rpada. [dnuHa myTH MEXIy
BepiirHamMu rpada. [louck ontumanbHoro nmytu B rpade. Hauanbnas BeprinHa
(MCTOYHMK) W KOHEYHas BepIIMHa (CTOK) B OpPUEHTHUPOBAHHOM rpade.

Brruncnenue koau4ecTBa MyTel B HAIIPaBJIEHHOM allUKJINYECKOM rpade

2.5

Hepeo. Kopenn, BepmmHa (y3en), 1ucT, pedpo (myra) nepesa. Beicota nepega.
[Momnepeso. Ilpumepbl ucnonb30BaHUS JepeBbeB. llepebop BapuaHTOB C

IMOMOIIIBIO A€PEBA

2.6

[TonsTne MaremMaTH4yecKol MoOJAENH. 3aJadd, penlaeMble ¢ MOMOUIBIO
MaTeMaTU4YECKOro (KOMIIBIOTEPHOT0) MOJEIUPOBAHUS. Otnunune
MaTeMaTUYeCKOW MOJENM OT HATyYpHOM MOJEIM M OT CIIOBECHOTO

(7IuTepaTypHOro) onucanus o0beKTa

2.7

OTanbl KOMMBIOTEPHOTO MOJEIMPOBAHUS: MOCTAaHOBKA 3aJlayd, MOCTPOEHUE
MaTeMaTUYeCKO MOJAeNnu, MporpaMMHas —peanus3anusi, TECTHPOBAHUE,
MPOBEICHUE KOMIIBIOTEPHOTO HSKCIEPUMEHTA, aHajIu3 €ro pe3yJbTaToB,

YTOYHCHUEC MOACIIN

ANTOpPUTMBI U TPOTPAMMUPOBAHHE

3.1

PazOuenue 3amaun Ha moxzanaun. CocTaBieHUE aTOPUTMOB U MPOTPaMM C
MCIIOJIb30BAHUEM BETBICHHUH, LIUKJIOB U BCIIOMOTATEIIBHBIX aJITOPUTMOB IUIS

YrpaBJICHUA UCIIOJIHUTCIICM UJINW APYTUMHA UCTIOJTHUTCIAMU




3.2

Tabmuunbie BenmnuuHbl (MaccuBbl). OpHOMEpHBIE MaccuBBl. COCTaBIICHHE U
OTJaJKa MporpamMM, pEaJH3yIOUIMX THUIOBbIE aJIrOPUTMBI  00PaOOTKU
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJIHOM M3 SI3BIKOB MPOTPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbpHBIH AnropuTMuUdecKuil S3BIK):
3aIlOJTHCHWE YHCIIOBOTO MAacCHBa CIyYalHBIMH YWCIIaMHU, B COOTBETCTBUHU C
dbopMyIoit M myTéM BBOJIA YHCETI, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JVHEWHBIA TIOMCK 3a/JIaHHOTO 3HAYEHUsI B MacCHBE, MOJCYET DSJICMEHTOB
MAacCWBa,  YIOBJCTBOPSIONIMX  3aJaHHOMY  YCIOBHIO,  HAaxOXXICHHE

MUHUMAJIBHOTO (MaKCUMAJIbHOTO) 3JeMeHTa MaccuBa. COpTUPOBKa MaccuBa

33

OOpaboTka MOTOKAa JAHHBIX: BBIYUCIEHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apuPMETHIECKOTO, MUHUMAIHHOTO U MAaKCHUMAIILHOTO 3HAYEHHUS JJIEMEHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOMIUX 3aIaHHOMY YCJIOBUIO

3.4

VYnpasnenue. Curnan. O6patHas cBsi3b. [lomydeHue curHaaoB oT 1u(poBbIX
JaTYUKOB (KacaHMs, pAacCTOSHUS, CBETa, 3Byka u JApyroro). IIpumeps
UCIIONIb30BAaHUsl TMpPUHIMIA OOpaTHOM CBA3M B CHCTEMax YIPaBJICHUS
TEXHUYECKMMHU YCTPOHCTBAMM, B TOM 4Hcle B poOoroTexHuKe. [Ipumepsl
poOOTH3UPOBAHHBIX  cHUCTEeM  (cHcTeMa  yOpaBlIeHUs  JIBHKEHHUEM B
TPAaHCIOPTHOM CHUCTEME, CBapOUYHas JMHUS aBTO3aBOJia, aBTOMATHU3UPOBAHHOE
yIpaBieHUEe OTOIJICHMEM [JOMa, AaBTOHOMHAsi CHCTEMa  yIpaBJeHUS

TPAHCIOPTHBIM CPEJICTBOM U JIPYTUE CUCTEMBI)

WndpopmanoHHbIE TEXHOJIOTUU

4.1

[Tonsite 00 AMEKTPOHHBIX TaONMIAX. TUIBI TAHHBIX B SYEHKaX AJIEKTPOHHOU
Tabmuipl. PenaktupoBanue u popmatupoBanue Tadbauil. Bcrpoennsie GyHKINH
JUISL TIOUCKa MakKCUMyMa, MUHHUMYMa, CyMMbl U CPEIHEro apu(pmMeTHuyecKoro.
CopTupoBKa [NaHHBIX B BBIIETICHHOM auarna3zoHe. [locTpoenue amarpamMm
(rucrorpamma, KpyroBas auarpaMma, TOUe€dHas auarpamma). Beibop Tuma

AuarpaMMbl

4.2

[Ipeo6pazoBanue Ghopmyin npu komupoBanuu. OTHOCUTENbHAS, A0COMIOTHAS U

CMEIIIaHHAs ajpecarus

4.3

VY cnoBHBIE BBIYHCIECHHS B AJIEKTPOHHBIX Tabnunax. CyMMHpOBaHUE U TOACUYET
3HaYeHUH, OTBEUAIOIINX 3a/laHHOMY ycioBuio. OOpaboTka O6onbIIX HAOOPOB

JTaHHBIX. UKCIIEHHOE MOIETMPOBAHUE B DJIICKTPOHHBIX TaOIUIIaX

4.4

Posb uHQOpPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUU SKOHOMUKH MHpa, CTPaHBI,
peruona. OTKpbITEIE 0Opa3oBaTenbHbIe pecypchl. [Ipodeccun, cBs3aHHbBIE C

nHpopmMaTukoi W HWHPOPMANMOHHBIMA TEXHOJOTHUSAMH: BeO-TU3aitHED,




IPOrPaMMUCT, Pa3pabOTUYUK MOOWIBHBIX MNPUIIOKEHUH, TECTHPOBIIHUK,
APXUTEKTOP MPOrPaMMHOTO OOECIICUeHUs], CIICIUATNCT M0 aHAIN3y JaHHBIX,

CUCTEMHBIN aIMUHHUCTPATOP




IMPOBEPSIEMBIE HA OI'D ITO UHOPOPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTam
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0paszopanust Ha ocHoBe PT'OC

1

3HaTh (MOHUMATB)

1.1

Bnaz[eHHe OCHOBHBIMH IIOHATHUAMU: I/IH(bOpMaI_II/I}I, nepeaayda,
XpaHeHue u 00padoTka HHPOPMAIIHH, aJITOPUTM, MOIEIb, IU(PPOBOI
NpOAYKT HW HX HCIOJIb30BAHUC [JId PCUHICHUA y‘-IGGHBIX )41

MPAKTUYCCKHUX 3aaa4d

1.2

BnazerHe IMOHATUAMMU: BBICKA3bIBAHHUE, JIOTMYCCKas OIcpanus,

JIOTUYCCKOC BBIPAXKCHUC

VYMeThb

2.1

YMeHue onepupoBaTh €IUHUIIAMH U3MEpeHHs] MHGOPMAIMOHHOTO

00bEMa M CKOPOCTH TIepeauul TaHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBAThH 1eible yucia oT 0 o 1024 B
Pa3IUYHBIX MMO3WIIMOHHBIX CHUCTEMaX CUMUCICHHUS C OCHOBAHUSAMH 2,

8, 16, BBIONHATE apUpMETHIECKHE OTIepaLlUU HaJl HUIMU
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YmMmenue KOAUPpOBAThL U ACKOAUPOBATH COO6H_I€HI/I}I 10 3aJaHHBbIM
nmpaBujiaM; IIOHUMAaHHWC OCHOBHBIX IIPUHIOHWIIOB KOJAUPOBAHHUA

uH(OpMALIUY PA3INIHON IPUPOIBI: TEKCTOBOMH, IpaMuecKoi, ay1uo
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VYMeHue 3aluchiBaTh JIOTHYECKHUE BBIPpAXKCHUS C HUCIHOJB30BAHUCM
AU3BIOHKINHY, KOHBIOHKIUW U OTpULAHUA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKHX Bblpa)KeHHﬁ, €CJIM HU3BCCTHBI 3HAYCHHUSA HCTUHHOCTH
BXOAAIIUX B HETO NICPEMCHHBIX, CTPOUTH Ta6JII/II_II>I HNCTUHHOCTHU IJIA
JJOTHYECKHX BBIpa)I(eHPlﬁ; 3alMUCbIBATh JIOTMYCCKHUE BBIPAXKCHHA Ha

U3Y4aeMOM $SI3bIKE€ IPOIPaMMHUPOBAHHUS

2.5

YMeHUE COCTaBJATh, BBINONHITH BPYYHYIO U Ha KOMITBIOTEpE
HECJIO)KHBIE ~ aJTOPUTMbI Ui  YIPaBJICHUS  MCIOJHUTEISIMU
(Uepenamka, YepTEéxXHUK W JApPYrUe); CO3AaBaTh M OTJIAXKUBATH
MporpaMMBbl Ha OJTHOM M3 SI3bIKOB TIporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IllkonbHbll AnroputmMuyeckuii S3bIK),




peaM3yIONINe HECIOXKHBIE aJTOPUTMBI  OOpPabOTKH  YHCIOBBIX
JaHHBIX C UCITOJIB30BAHUEM INUKIIOB 1 BeTBJ’IeHHﬁ; YMCHUC pa36HBaTB
3aJjauM Ha I0/133[]a4d, WCIOJIh30BaTh KOHCTAHTHI, MIEPEMECHHBIC H
BBIPpAXKCHUSA PA3INIHBIX TUIIOB (‘II/ICHOBBIX, JJOI'M4YCCKUX,
CHMBOJIBHBIX);  aHAJIM3MPOBATh  NPEMIOKEHHBI  aJITOPUTM,
OIpPCACIIATD, Kakue pe3yJjibTaTbl BO3MOXHBI IIPpHU 3aJaHHOM

MHOKECTBE HCXOOHBIX 3HAYCHHI

2.6

YMeHue 3amucarb Ha HM3y4aeMOM S3BIKE IMPOTrPaMMHPOBAHUS
QITOPUTMBI MPOBEPKH ACIIUMOCTH OJJHOTO LIETIOTO YUCia Ha JPYyroe,
MIPOBEPKU HATYpPAIbHOI'O YHUCIA Ha MPOCTOTY, BbIAEICHUS P U3
HaTypaJbHOTO YHCJIA, MOUCK MaKCUMyMOB, MHUHUMYMOB, CYMMBbI

YHCIOBOM IOCICJ0BaTCIbHOCTH

2.7

Bnanenmne ymMeHHEM OpHEHTHPOBATHCS B HEPAPXUUCCKON CTPYKTYpE
daitnoBoit  cucrembl, paboratb ¢ (QailloBol  cECTEMOit
MEPCOHATHPHOTO KOMITBIOTEPAa C HCIIOJIB30BAaHHEM TpadUIecKOro
uHTepdeiica, a WMEHHO: CO3/1aBaTh, KOMHPOBATh, IMEPEMEIIATh,

MEePEUMEHOBBIBATbh, YAAJISATh U apXUBUPOBATH (aliibl U KaTaloru

2.8

Bnanenue YMEHUSIMU u HaBbIKaMU UCIIOJIb30BaHUS
MH()OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH JIJIsl TIOUCKA,
XpaHeHusi, 00pabOTKH W Tepeauyd U aHaju3a Pa3InYHbIX BHUJIOB

uHpOopMaIu

2.9

YMeHnue BeIOMpaTh Cr1oco0 MpeACTaBICHNS JAHHBIX B COOTBETCTBHU
C TIOCTABJICHHOW 3a/1a4eil (TabmuIbl, CXeMbl, Tpa(uKu, 1uarpamMmsbl)
C WCIOJb30BAaHHEM COOTBETCTBYIOIIMX HPOTPAMMHBIX CPE/ICTB

00pabOTKH JaHHBIX

2.10

YMmenue Qopmanu3oBaTb M CTPYKTYpPHpOBaTh HH(oOpMaImio,
WCIIONB3YSl DJIEKTPOHHBIE TaOMWIBI i1 0OpabOTKH, aHaimM3a |
BHU3YyaJHM3al[Myd YUCJIOBBIX JAaHHBIX, B TOM YHCJIE C BBIJCIICHUEM
Tuana3oHa TaOJMWIBI W YIOPSJIOYMBAHHEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSATH B AJIEKTPOHHBIX TaOIUIIAX (HOPMYITBI
JUIs  pacy€TOB C  HUCIIOJIb30BAHMEM BCTPOCHHBIX  (DYHKIIMIA,
a0COJIFOTHOM, OTHOCHUTEIHLHOMH, CMEIIIaHHOM’ aJpecaruu;
UCIIOJIb30BaTh  JJIEKTPOHHBIE  TaONULBI  JUISI  YUCIEHHOTO
MOJICTTUPOBAaHUSl B TPOCTBIX 3a/ladaX M3 Pa3HBIX MPEIMETHBIX

oOJacrent




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

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 [Mudposasi rpaMOTHOCTH

@aiinpl 1 manku (katagoru). [IpuHIUIBI MocTpoeHus (HailToBbIX
cucreM. [lonnoe ums daiina (mankn). [yts k daitny (manke). Pabora
c daitmamMu M KaTtaJoraMH CpEeACTBAMHU OIEPAIIMOHHON CHCTEMBI:
H#HPar##1.1 CO3/1aHHE, KONMPOBAHHWE, NEpPEMEUICHUE, NEPEUMEHOBAaHUE U
ynasienre (¢aitioB u manok (katangoroB). Tumbl ¢aiinoB. CBoiicTBa
¢aitno. @aiinosbiii  Menemxkep. Ilouck (¢aitnoB cpeacTBamu

OTepanMOHHON CUCTEMBI

OO0bennHEeHNE KOMIIBIOTEPOB B ceTh. CeTh HTEpHET. Beb-cTpanuia,
BeO-caiit. CTpyKkTypa anpecoB BeO-pecypcoB. bpaysep. IlonckoBbie
1.2 cuctembl. Ilouck wHOpMaIMM 1O KIIOYEBBIM CJIOBaM W TIO
n3o0paxeHuto. JlocroBepHOCTh HWHGMOpPMALNH, TOTYYCHHOH W3

HNurepnera. [P-agpeca y31m0B. CeTeBoe XpaHEHHE TaHHBIX

2 Teopernueckre OCHOBBI HH()OPMATUKH

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH OINUCAaHUS HEMPEPhIBHBIX
O00BEKTOB ¥ MPOIIECCOB C MIOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBois. Andasur. MomHocTh andabuta. J[BomvHbIA andaBuT.
KonngecTBO  BCEBO3MOXKHBIX  CIIOB  (KOJOBBIX  KOMOWHAITWA)
(bUKCUpOBaHHOW NJIWHBI B ABOMYHOM aidasute. [IpeodpasoBanue
moboro andaButa K ABOMYHOMY. KONHMYECTBO pa3IUYHBIX CIIOB
51 (bUKCUpPOBaHHOMN JJIMHBI B al(aBUTE ONpeneIEHHON MOITHOCTH.

' KoaupoBanue cuUMBOJIOB OAHOTO ai(aBUTa C TMOMOIIBIO KOJIOBBIX
clioB B apyroMm andaBuTe, KOJOBas TaOJMIA, JACKOJAHPOBAHHE.
KoaupoBanue tekcroB. PaBHoMepHblli koa. HepaBHOMEpHBIM KOA.
KomupoBka ASCII. Bocbmubutabie koaupoBku. [loHsartue o
kogupoBkax ~ UNICODE.  JlekogupoBaHue  COOOIIEHUH €
UCIOJIb30BAHUEM  PAaBHOMEPHOIO M HEPAaBHOMEPHOTO  KOJa.

WNudopmanroHHbIi 00bEM TEKCTa

55 Nudopmanmonnbiii 00bEM MaHHBIX. BUT — MUHUMAaIbHAS €IWHUIIA

KoJIn4yecTBa HH(PpOpPMaIUN — TBOMYHBIN pa3psia. EquHuIbl n3Mepenus




nH(pOpMaMOHHOTO 00bEMaA JaHHBIX. buT, 6aiT, KMIOOalT, Merabair,
rurabaifT. CKOpOCTh Tepelayd JaHHBIX. EIWHHUIBI CKOPOCTH

nepeaadn JaHHbBIX

23

KomupoBanue npera. I[BetoBrie monmenu. Moaenr RGB. I'myOuna
konupoBanus. [Tanurpa.

PactpoBoe u BekTOpHOE mpencTaBieHue u3oOpaxeHui. [Iuxcens.
Onenka wuH(OPMAIIMOHHOTO 00BEMA TrpaUUYecKUX MaHHBIX IS

pacTpoBOro u300paxKeHus
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KomupoBanue 3Byka. Pa3psiaHocTs um yacToTa 3anucu. KosanuecTBo
KAaHAJIOB 3aIMCH.
Onenka KOJIMYECTBEHHBIX apaMeTpos, CBSI3aHHBIX c

MPEJCTaBICHUEM M XpPaHECHHEM 3BYKOBBIX (hailioB

2.5

HGHOBI/IHHOHHBIG 1 TIO3UIIMOHHBIC CUCTEMbI CYHUCIICHUA. A.]I(baBI/IT.
OcnoBanue. Paspépuyras ¢opma 3anmucu uucna. IlepeBox B
ACCATUYHYIO CHUCTECMY YHUCCJI, 3allMCAHHBIX B AOPYIrux CHCTCMax
CUHCTICHUSI.

PumMmckas cucrema cuucieHus

2.6

JIBonuHas cuctema cuucienus. [lepeBon nemibIx yncen B mpeaenax ot
0 no 1024 B nBOMUHYIO cUCTEMY cuncieHus. BoceMepuuHas cuctema
cuucienus. [lepeBox urcen U3 BOCBMEPUYHON CUCTEMBI B IBOMYHYIO
U JICCATUYHYIO cUCTeMbl M oOpartHo. lllecTHannarepuunas cucrema
cuucienus. I[lepeBox uymcen U3 IIECTHAAUATEPUYHONM CHUCTEMBI B
JBOUYHYIO, BOCBMEPHUHYIO M JECSITUYHYIO CHCTEMBI M OOpaTHO.

ApudmeTrrueckue onepanuy B ABOUYHONU CUCTEME CUHCIICHUS

2.7

Jlornyeckue BbIcKa3piBaHMs. Jlornyeckue 3Ha4EHUs BBICKA3bIBAHUU.
DneMeHTapHbIE U COCTABHBIE BHICKA3bIBAHUS. JIOrMUECKUE ONEpaliuu:
«W» (KOHBIOHKIIMSI, JJOTHYECKOE YMHOXKEHHE), «UIIH» (IU3BIOHKLUA,
JIOTUYECKOE CIIOXKEHME), «HE» (Jlornueckoe orpunianue). Ilpuopurer
Joru4eckux omnepauui. OrnpenenceHUe HMCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAUYEHUS HUCTUHHOCTU BXOJAILIUX B
HEro DJIEMEHTapHBIX BbICKA3bIBAaHWW. JIOrMueckne BBIPAKECHUS.
[IpaBuna 3amucu Jorudeckux BbIpaxeHud. [loctpoeHune TabmUIl

UCTHUHHOCTH JIOTUYCCKUX BI)Ipa}KeHI/II\/'I

2.8

Jlormyeckue 31eMEHTHI. 3HAKOMCTBO C JIOTUYECKHUMH OCHOBaMH

KOMIIBIOTEpA




2.9

HenpepbiBHbIE M auCKpeTHBIE MOAEIU. VMHUTAllMOHHBIE MOJEIIH.
Urpossie monenu. OlieHKa aIeKBaTHOCTH MOJEIH MOACIUPYEMOMY

00BEKTY U TEJISIM MOJICITUPOBAHUS

2.10

Ta6munbie monenu. Tabnauna Kak npeacTaBieHne OTHOMEHU. ba3b
naHHpIX. OTOOp B TaOnMIE CTPOK, YAOBIETBOPSIOMIMX 33JaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmmna, pebpo, mnyrb. OpHEHTUPOBAHHBIE W
HeopueHTUpoBaHHbIe Tpadbl. nnna (Bec) pebpa. BecoBas marpuia
rpada. Jlnuna mytu mexay BepmuHamu rpada. [Torck ontumMansHOTO
mytu B rpade. HauanpHas BepiivHa (MCTOYHUK) U KOHEUHAsS BEPIITHA
(cTOK) B OpHEeHTHPOBAHHOM Tpade. Berunciienne KonyecTBa MyTe B

HaIpaBIEHHOM alUKJINYecKoM rpade

2.12

HepeBo. Kopenb, BepmmHa (y3en), JTUCT, peOpo (myra) naepesa.
Bricora nepea. IlonmepeBo. Ilpumepbl MCMOIB30BaHUS IEPEBBHEB.

[TepeGop BapHaHTOB C HOMOUIBIO JEpEBa

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

CgoiictBa anroputma. CriocoObl 3amucH airopuTMa (CJIOBECHBIN, B
BU/JIE OJTOK-CXEMBI, TPOrpaMMa).

CocraBjieHHE QITOPUTMOB H MPOTPaMM C  HCIOJIB30BAHHEM
BETBIICHUI, [HMKJIOB ¥ BCIOMOTATEIbHBIX QJITOPUTMOB IS
ynpasieHus: ucrnoiaHutenem (PobGor, Yepenamka, YepTéxHuk u

Apyrue). BelnonHeHrne alnropuTMOB BpYYHYIO M Ha KOMIIBIOTEpE

3.2

A3pik  mporpammupoBanust (Python, C++, Ilackams, Java, C#,
[xonbHBIH AITOPUTMUYECKUN SI3BIK).

Cucrema mnOpoOrpaMMHpPOBAHMS: PENAKTOP TEKCTa  MPOTpaMM,
TPaHCIISITOP, OTIATUYHK.

[lepemennas: Tun, ums, 3HadeHue. Llenbple, BEUIECTBEHHBIE U
CHUMBOJIbHBIE TIEPEMEHHBIE.

Omneparop npucBauBanus. ApuMeTHIECKUE BRIPAKEHUS U TIOPSATOK
UX BblUMCICHUSA. Onepanuu ¢ HEeJbIMU YUCIAMU: IEJITOYHCICHHOE
JeJIeHNe, OCTaTOK oT jeneHus. BerBnenus. CocTaBHbIE YCIOBUSA
(3amuch  JIOTMYECKMX  BBIPAKCHUH  HA  M3y4aeMOM  SI3bIKE
nporpammupoBanusi). Haxoxnenue MuHuMyma

Y MaKCUMYMa U3 JIBYX, TPEX U YETHIPEX uKcen. Pelenne kBaapaTtHoro

YpaBHCHUA, UMCIOLICTO BCHICCTBCHHLIC KOPHH. I_II/IK.H C YCJIOBHCM.




Anroput™M EBKkinza nans  HaxoXIEHUS HauOOJbIIEro OOIIero
JeNuTeNsl  JIBYX  HATypalbHbIX unceld. Pa3OueHue  3amucu
HaTypaJbHOI'O YHCJIA B IO3UIMOHHOW CHCTEME C OCHOBAaHHEM,
MeHbIIMM win paBHbIM 10, Ha otmensHble UGPEL [ukn ¢
MIEPEMEHHON. AJTOPUTMBI NPOBEPKU JEIMMOCTH OJHOTO LEJIOro

quclla Ha Ipyroe, IpOBEPKU HATYpaJbHOT'O YKCia Ha IPOCTOTY

3.3

OOpaboTka CHUMBONBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBEIC)
nepemenHblie. [locumBonbHaAs 00paboTka cTpok. Iloacuér yacToTh
MOSIBJICHUS CUMBOJIa B cTpoKe. BeTpoeHHble pyHKIMHU 1151 00paboTKH

CTPOK

3.4

OmnpeneneHre BO3MOXHBIX PE3yJIbTAaTOB pPadOThl AIrOpUTMa MpH
JTAHHOM MHOECTBE BXOJHBIX JaHHBIX, OMPEJEICHUE BO3MOKHBIX

BXOJAHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY pPE3YyJIbTaTy

3.5

Tabmuunble BenuuyuHBI  (MaccuBbl). OJTHOMEPHBIE  MACCHBBI.
CocraBneHue W OTHaJKa MpPOrpamMM, pEaTU3YIOIUX THUIIOBBIC
ANTOPUTMBI 00paOOTKH OJTHOMEPHBIX YHUCIIOBBIX MACCUBOB, HA OJTHOM
u3 s3pikoB mporpammupoBanusi (Python, C++, Ilackans, Java, CH#,
[xonbHBIH  ANTOpUTMHYECKUN SI3BIK): 3alOJIHEHHE YHCIOBOTO
MaccuBa CIydalHBIMH YHCIIAMHU, B COOTBETCTBUU C (HOPMYIION WU
nyTéM BBOJA YHCEN, HAXOXXJIECHHWE CYMMBI SJIEMEHTOB MAacCCHBa,
JIMHEWHBIM TMMOMCK 3aJaHHOr0 3HAuUeHHS B MACCHBE, IIOJCYET
9JIEMEHTOB MAacCHBa, VYAOBICTBOPSIOMIUX 33aJIaHHOMY YCIIOBHIO,
HaXO0XJ€HWEe MUHUMAJIBHOTO (MaKCHUMaJbHOI'0) 3JIEMEHTAa MacCHBA.
CoptupoBka MaccuBa. OOpaboTKa IMOTOKAa JTaHHBIX: BBIYHCIICHHUE
KOJIMYECTBAa, CyMMBI, CPETHEr0 apu(hMETUIECKOr0, MUHUMAILHOTO U
MaKCUMAaJIbHOI'O  3HAYEHUS  DJICMCHTOB  IOCICAOBATCILHOCTH,

YIOBJIETBOPSIOUINX 3a/IaHHOMY YCIIOBHIO

3.6

VYmupasnenue. Curnan. OOpatHas cBsi3b. [lomydeHne CHUTHAJIOB OT
U(POBBIX JATUYUKOB (HANpUMeEp, KacaHWsl, pPACCTOSIHHS, CBETa,
3Byka). [lpumepsl Hcmonb3oBaHUS NpUHLKIA OOpPaTHOM CBSA3H B
CUCTEMax YIpaBICHUsS TEXHUYECKUMH YCTPOWCTBAMHU C IIOMOIIbIO

JaTYUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

HNudopmaninoHHble TEXHOJIOTUH

4.1

TekcToBbIE AOKYMEHTHI U HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHUIIa,

a03ar1, cTpoKa, CII0BO, CUMBOJI).




TeKCTOBBII TPOIIECCOP — MHCTPYMEHT CO3/aHUs, PEIaKTUPOBAHUS U
dbopMaTupoBaHus TEKCTOB. [IpaBuna Habopa TEKCTa.
PenaktupoBanme Ttekcra. CmoiictBa cumBosioB. I[lpudt. Tumsr
mpudToB (pydiieHbIe, ¢ 3aceuKaMH, MOHOIIUpPUHHBIE). [lomyxupHoe
1 KypcuBHOe HauyepTtanue. CBoicTBa ab3aleB: TpaHUIIbI, a03aIHBIA
OTCTYII, UHTEPBaJ, BeipaBHUBaHUE. [lapameTpsl cTpanuibl. CTuieBoe
dbopmatupoBanue. CTpyKTypupoBaHUE HWH(POpPMAUM C TIOMOIIBIO
CIUCKOB 1 Tabmu1. MHOTOYpOBHEBbIE criicku. JloOaBieHue TabauIl B
TEKCTOBBIE JIOKYMEHTHI. BcTaBka W300paeHHH B TEKCTOBBIC
noKyMeHThl. OOTekaHue H300paXeHUH TeKCToM. BkiroueHue B
TEKCTOBBIM JTOKYMEHT Iuarpamm, (Gopmys, HyMepaluHu CTpaHUII,

KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

4.2

Pactposslie pucynku. Mcnonb3oBanue rpaduueckux NPUMUTHBOB.

Omnepanuu penakTUpoBaHHs rpa@uyeckux OOBEKTOB, B TOM YHCIIE
udpoBeix ¢ororpaduii: U3MEHEHHE pa3Mepa, oOpe3Ka, MOBOPOT,
oTpakeHue, paboTta ¢ 00JacTIMH (BBIJICTICHUE, KOTUPOBAHUE, 3ATMBKA
I[BETOM), KOPPEKIUs [BETA, SIPKOCTU U KOHTPACTHOCTU. BekTopHas
rpaduka. Co3gaHne BEKTOPHBIX PHCYHKOB BCTPOSHHBIMHU CPEJICTBAMHU
TEKCTOBOTO TMpOIeccopa WM JPYTHX Nporpamm (MPHIOKECHHIA).

JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

43

[ToaroroBka MynbTUMEAMIHBIX mpe3eHTanuii. Craina. [{o6aBienue
Ha CJIaliJ] TeKCTa U n300pakeHuii. PaboTa ¢ HECKOIBKUMU ClTaiiIaMu.
JloOaBneHne Ha ClIaii]l ayJWOBU3YaJTbHBIX JaHHBIX. AHUMAIIHS.

I'mnepccesliku
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Tunbel JaHHBIX B sYEHKaxX 3JEKTPOHHOUN TaOnuIbl. PenakTupoBanue u
¢dopmartupoBanue Tabnuu. BcTpoeHHble (QYHKIMHM IS TIOMCKA
MakCUMyMa, MMHHUMYMa, CyMMbl M CpEIHEro apupMeTHYecKoro.
CopTupoBKa JaHHBIX B BBIJCNCHHOM JuanazoHe. Iloctpoenue
auarpamMMm  (TMCTOrpaMMa,  KpyroBas — JuarpaMma, TOY€YHas
nuarpamma). BeiOop Ttuma amarpammsl. [IpeoOpazoBanue dopmyn
npu KonupoBaHuu. OTHOCUTENbHAs, aOCOJIOTHAasT M CMELIaHHas

azpecanus

4.5

VY CIoBHBIE BEIUMCIICHUS B 2JIEKTPOHHBIX Tabiaumax. CyMMHUpOBaHUE U

MoACYET 3HAYEHWH, OTBEUAIOIINX 3aJaHHOMY ycioBui. O6paboTka




OOoNpIIUX HAaOOpOB  JaHHBIX.

ANEKTPOHHBIX TAOIHIIAX

Yucnennoe

MOACIINPOBAHUC

B




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Undopmaruka, 7 knacc/ bocosa JIJI., bocoa A.1O., AkiimoHepHoe 00IIECTBO
«3marensctBo «lIpocBemenre»

» Uudopmaruka, 9 xnacc/ bocosa JI.JI., bocosa A.}O. ObmecTtBo ¢
orpanndeHHoi oTBeTcTBEeHHOCThIO « BMTHOM. JIaboparopus 3HaHUID;
Axk1mmonepHoe obuectBo «M3aarensctBo «lIpocBerienue»

» Undopmaruka: 8-it kiacc/ 6a30BbIN YpOBEHB: YUEOHUK; 5-€ U3IaHUE,
nepepadboranHoe, 8 kiacc/ bocosa JI.JI., bocora A.}O. AkiimonepHoe o011eCcTBO

«3marensctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Uadopmatuka. 7-9 knaccel. KomnbrotepHbiii mpaktukyM. bocosa JI. JI. AO
«M3parensctBO [IpocBemenne»

2. Undopmartuka. 7-9 knaccel. COOpHUK 3a71a4 U ynpaxxkHeHnuit. bocosa JI. JI.,
bocosa A.1O., AksunsnoB H.A. AO «M3parensctBO [Ipocsenienue»

3. Mudopmaruka. 7 Kilacc: caMOCTOSITeNIbHBIE U KOHTPOJIbHBIE paboThl. BocoBa
JI. JI., bocoBa A.1O., JIobanoB A.A., JlIobanosa T.}O. AO «M3naTrenscTBO
[Ipoceemienune»

4. Undopmatuka. 7 knacc: Utorosast kontposbHas padota. JI. JI., bocosa A.1O.,

bocora A.1O., AxkBunsinoB H.A. AO «M3narenbcTBO [IpocBenienune



5. Undopmaruka. 5-7 kiaccel. 3anuMarenbHble 3a1aun. bocosa JI. JI., BocoBa

A.1O., bongapeBa U.M. AO «M3aatenbcTBO [IpocBemienuney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
NHTEPHET

1. bubnmuoteka [{OK https://m.edsoo.ru/

2. «Poccuiickas anexkTpoHHas mkoja» https://resh.edu.ru

3. ®I'UC «Mos mxosa» https://myschool.edu.ru/
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