Apxasrebekas ocHoBNaA ofueodpasoraTeILHAL MIKOAA
dunnan MAOY Croboja-Bemkunnekoii cpesei

001eodpasoBaATETLHOH IHKOILE

COI'JIACOBAHO
KCIeny
/pj/ K. B. beroyeona

«28» asryera 2026 roja

PaBouas nporpamma yueboro npemMera
Hudopmarika
JUIf 7-9 KNaccoB OCHOBHONO 00mIero o0pasoBanus

Ha 2026-2027 yueOubiit roa

HMeanoea M.C.

YUHTCIb HHPOPMATHKH

Apxanrensckoii QOILL

dumian MAOY Crobona-bemxmunsexoii COLL

2026 ron



MNOACHUTEJIbBHASA 3AIIMCKA
[Iporpamma mo mH(poOpMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIcHAa Ha OCHOBE TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHUS OCHOBHOM



o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00I1I€T0 00pa3oBaHus, IPEACTABICHHbBIX
B ®I'OC 00O, a takxe denepanpHOil paboueit mporpaMMbl BOCIUTaHUSI.

[Iporpamma 1o wuHpoOpMaTHKe Na€T MpEACTaBICHUE O UENsIX, OO0IIel
CTpaTerud OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMM
uHpopMaTUKU Ha 0a30BOM YpPOBHE, YCTaHABIMBAET 0053aTEIbHOE MPEIMETHOE
COJIEpKaHNE, IPETYCMAaTPUBAET €T0 CTPYKTYPUPOBAHUE IO pa3AeaaM U TEMaM.

[Iporpamma o uHGopMaTUKE ONPEAESeT KOJTUYECTBEHHbIE U KAUYECTBEHHBIE
XapaKTePUCTUKH Y4EOHOro MaTepHuaa Juisl KaXI0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COZIEP KATENIbHOTO HAMOJIHEHUS Pa3HOro BUAA KOHTPOJsS (IIPOMEXKYTOUYHOMN
aTTeCTaluu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
TrOCYJapCTBEHHOW UTOTOBOM aTTECTAIINH ).

Henssmu  u3ydyeHuss MHPOPMATHKKM HA ypPOBHE OCHOBHOIO  OOILETO
00pa3oBaHUs SIBISIOTCS:

(dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW WHOOPMATHKU, JOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca ¥ OOIIECTBEHHOW MPAaKTHKH, 3a CUYET pa3BUTHUs MPEACTaBICHUNA 00
UHpOpMAIIMK KaK O Ba)KHEHMIIEM CTPAaTErHYecKOM PEecypce pa3BUTHUS JIMYHOCTH,
rocy/apcTBa, oOIIecTBa, IOHUMAHUS POJU HWH(OOPMAIIMOHHBIX IPOIIECCOB,
MH(GOPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTHH B YCIOBHUSIX
1 poBoi TpaHchopMaIK MHOTUX cep KU3HU COBPEMEHHOTO 00II1EeCTBA;

oOecrieyeHue YCJIOBHM, CMOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIIJIEHUS KaK HEOOXOAMMOTrO YCJIOBHUS TNMPOGECCHOHAIBHON IesATEIbHOCTH B
COBPEMEHHOM HH(POPMAIIMOHHOM O0O0IlleCTBE, MPEAINOaralpIero CcrnocoOHOCTh
oOydaromierocsi pa30uBaTh CIOXHBIE 3a7aud Ha OoJyiee MPOCThIEe TO0J3a/1auH,
CpaBHUBATh HOBBIE 3aJ1a4y C 33JlayaMH, PEIIEHHBIMHU PaHEe, ONMPEAEIATh Aark JJis
JOCTH>KEHUS PE3yJIbTaTa U TaK JaJiee;

dbopMupoBaHue H PpPa3BUTHE KOMIETEHIMA oOOydJaromuxcs B 00JacTu
UCIIOJIb30BaHUs MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, B TOM YHCIIE
3HaHUW, yYMEHUM W HaABBHIKOB paboThl ¢ uH(OpMamuei, mporpaMMHpPOBaHMS,
KOMMYHHUKallUM B COBPEMEHHBIX HU(POBBIX Cpelax B YCIOBUAX OOECICUCHHS
MH(GOPMAITMOHHOM 0€30M1aCHOCTH JINYHOCTH 00yUaloerocs;

BOCIIUTAHUE OTBETCTBEHHOTO W M30MPATEIbHOIO OTHOLIEHUS K MH(pOpMaluu
C Y4ETOM IPABOBBIX M 3TUYECKUX ACIIEKTOB €€ paclpoCTpaHEHUs, CTPEMIIEHUS K
NPOAODKEHNI0 00pa3oBaHUsl B 00JacTH HMHPOPMAIMOHHBIX TEXHOJOTUH U
CO3HUJIATENbHON JESITEIbHOCTH C IMPUMEHEHHEM CpEeACTB HH(OPMALMOHHBIX
TE€XHOJIOTHH.

NudopmaTtika B 0CHOBHOM 00I11IeM 00pa30BaHUN OTPAXKALT:

CYyITHOCTh WMH(DOPMATUKM KAaK HAYYHOW JUCHUIUIMHBI, H3ydYarolIeH
3aKOHOMEPHOCTH MPOTEKaHUSI ¥ BOZMOKHOCTH aBTOMATH3AIMK WH()OPMAITMOHHBIX
IIPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ 00JaCTM  TpUMEHEHUs  WH(POPMATUKU, TMPEXKIE  BCETO
MH(OpPMaIMOHHbIE TEXHOJIOTUH, YIIPABIEHUE U COLIMAIIBHYIO chepy;



MEXKJUCIUIUIMHAPHBIA ~ XapakTep HUHPOpMATUKK ¢ UH(DOPMAIIMOHHOM
NeSATeTbHOCTH.

N3yuenne uHpOpMATHKKM  OKa3blBa€T  CYIIECTBEHHOE  BIMSHHE  Ha
dbopMupoBaHUE MHPOBO33pPEHUS] OOYYAIONIETOCs, €ro KWU3HEHHYIO TO3UIHIO,
3aKJIaJbIBAET OCHOBBI  [OHMMAaHUS  NPUHIMUINOB  (PYHKIHMOHUPOBAHUS U
WCIIOIb30BaHUsl MHPOPMAITMOHHBIX TEXHOJIOTUM KaK HEOOXOJMMOTO MHCTPYMEHTA
MPAaKTUYECKU JIFOOOM JESITeIbHOCTM W OJHOrO M3 HamboJiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JOCTHXKEHHM  COBPEMEHHOW  UMBWIM3aUUU.  MHorue
MpEMETHBIC 3HAHUS U CIOCOOBI JACSATEIBHOCTH, OCBOCHHbBIE O0YYaIOIIUMUCS TIPU
u3ydeHuu UHPOPMATUKH, HAXOJAT MPUMEHEHHUE KaK B paMKax o00pa3oBaTeIbHOTO
mpoiiecca MpU U3YYCHUH JPYrUX TMPEAMETHBIX oO0JlacTeif, Tak M B HHBIX
KU3HEHHBIX CUTYallUSX, CTAHOBATCS 3HAYUMBIMU JUIsi (OPMHUPOBAHUSI KaueCTB
JUYHOCTH, TO €CTh OPHEHTUPOBAHbI Ha (POPMHUpPOBAHHE METANPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB O0yUCHHUS.

OcHoBHblIe 3a1aun yueOHoro npeameta «Mubopmaruka» — chopMupoBaTs y
oOydJaromuxcs:

NMOHUMAHUE TIPUHIIUIIOB YCTPOMCTBA M (DYHKIIMOHUPOBAHUS OOBEKTOB
IU(QPOBOTO OKPYKEHHS, MPEICTABICHUS 00 HCTOPUM U TECHACHIUSAX Pa3BUTHUS
nHbOpMaTUKHU TIeproja U poBor TpaHCHOPMALIMK COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMCHHS U HaBBIKM IPAMOTHOM MOCTAHOBKHU 3aJlay, BOSHUKAIOUIUX B
MPAKTUYECKON JEATETbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 HMH(GOPMAIMOHHBIX
TEXHOJIOTUH, YMEHHS M HaBbIKU (HOPMATU30BAHHOTO OMHCAHUS IOCTaBJIEHHBIX
3a/1ad4;

0a3zoBble 3HaHHS 00 HWHGPOPMAIMOHHOM MOJCIUPOBAHUHM, B TOM YHCJE O
MaTeMaTHYEeCKOM MOJIEITUPOBAHUY;

3HAaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M YMEHHE NPHUMEHATH ITHU
3HaHUS JUIS TIOCTPOCHMsSI aJITOPUTMOB PEIISHUS 3a7ad MO0 UX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUS M HaBBIKM COCTABJICHUS MPOCTHIX MPOrpaMM IO TOCTPOSHHOMY
AITOPUTMY Ha OJTHOM M3 SI3BIKOB ITPOTPAaMMHPOBAHUS BBICOKOTO YPOBHSI;

YyMEHUS U HaBBIKK dS(PGEKTUBHOTO UCIIOJB30BAHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOoTrpaMM (TIPHIIOKEHH) 00111eT0 Ha3HAYeHUSI U WH()OPMAIMOHHBIX
CUCTEM JUIsl PEIICHUS C WX MOMOIIBIO MPAKTUYECKUX 3aj]iad, BIaJeHUE 0a30BBIMU
HOpMaMH WH(OPMAIMOHHOW OJTHKM W TIpaBa, OCHOBaMHU WHGOPMAITMOHHON
0e301acHOCTH;

YMEHUE TPaMOTHO HHTEPHPETUPOBATh PE3YJbTATHl PEHICHUSI MPAKTUYECKHUX
3alad C TOMOIIBI0 HH(POPMAIMOHHBIX TEXHOJOTHH, TPUMEHSTH MOJYyYCHHBIC
pE3yAbTAThI B IPAKTUUECKOMN JEATETbHOCTH.

lenn m 3amaum u3ydeHUsT WHPOPMATUKM HA YPOBHE OCHOBHOTO OOIIETO
o0pa30oBaHUs OMNPEACNAIOT CTPYKTYPY OCHOBHOTO COJAEpXaHUs Yy4eOHOro
MpeaMeTa B BUJAE CIEAYIOIINX YEThIPEX TEMATUUYECKUX Pa3/IEIIOB:

nugpoBasi TpaMOTHOCTB;

TEOPETUYECKHUE OCHOBBI MH(POPMATUKHY;



ANITOPUTMBI ¥ TIPOTPaMMHPOBAHNUE;

WH()OPMAITMOHHBIC TEXHOJIOTHH.

Ha uzyuenune nHopmatuku Ha 6a30BoM ypoBHe orBogutcs 102 waca: B 7
kimacce — 34 gaca (1 gac B Henmeno), B 8 kiacce — 34 gaca (1 gac B Hemeno), B 9
kimacce — 34 gaca (1 gac B Hefeli0).

Pabouas mnporpamma BocmuTaHMs peanu3yercss B pamkax Moxyis «llIkonbHbIi

YPOK» dYepe3 JOCTH)KEHHE JUYHOCTHBIX PE3yJbTATOB OOYYEHHS Ha KaXJAOM YpOKe C
Y4ETOM COJIEPKaHUs yPOKa.



COILEPKAHUE YYEBHOI'O ITIPEJMETA 7 KUIIACC

Hud¢posasi rpaMOTHOCTH

KoMmunbroTep — yHuBepcajibHoOe YCTPOHCTBO 00pa00TKH TaHHBIX

KommploTrep — yHHBEpcagbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, padoTaroliee Io
mporpamMmMe. THIBI  KOMIBIOTEPOB:  IMEPCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOCHHBIC
KOMITBIOTEPHI, CYNEPKOMITbIOTEPbI. MOOUIIbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U UX HazHaueHue. [Iponeccop. OnepaTtuBHas
Y JIOJITOBPEMEHHAS NaMsTh. Y CTPOWCTBA BBOJA W BbIBOJA. CEHCOpPHBIM BBOJ, AATYUKH
MOOUJIBHBIX YCTPOMCTB, CPEeACTBA OUOMETPUUECKON ayTeHTU(PUKAIIUY.

Hcropusa pa3BUTHS KOMIBIOTEPOB U MporpaMMHOro oodecrneuyeHus. Iloxonenus
KOMITbIOTEpOB. COBpEMEHHBIE TEHICHIIMM PA3BUTHS KOMIBIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapamienbHble BBIYUCICHUS.

[lepconanbHblii  KOMIblOTEp. Ilpomeccop M ero XapakTepUCTUKH (TakToBas
4acToTa, pas3psAaHocTh). OmnepaTuBHas mamsaTh. J[onroBpeMeHHas maMsTh. Y CTpPOMCTBA
BBOJa U BbIBOJA. OOBEM XpaHUMBIX JaHHBIX (OMEpaTUBHAS MaMATh KOMIIBIOTEpPA,
KECTKUN U TBEPAOTENbHBIN THUCK, MOCTOSHHASA NMaMATh cMapT(oHa) U CKOPOCTh JIOCTYyIa
JUISL pa3JIMYHBIX BUJOB HOCUTEIIEH.

TexHuka 0e30macHOCTH U MpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpammsl ¥ 1aHHbIE

[Iporpammuoe  oOecrieyeHne  KoMmbloTepa.  IlpukmanHoe — mporpammHoe
obecnieuenne. CucreMHoe mporpamMMmHoe obecrieueHue. CUCTeMbl MPOrPaMMUPOBAHMUSL.
[IpaBoBasi oxpaHa mporpaMM U JaHHbIX. becrjaTHele UM YCIOBHO-O€CIJIaTHBIC
nporpammbl. CBOOOAHOE MTpOorpaMMHOE oOecrieyeHue.

@aiinel u nanku (karangoru). [IpuHnumel moctpoenus (daitnoBeix cucteM. [lomHoe
uMmsa ¢aiina (manku). Ilyte k ¢aiiny (manke). PaGota ¢ aiimamm u Karamoramu
CpPEeACTBaMU  OIEPAlMOHHOM CHCTEMBI: CO3JAaHHE, KOIHMPOBAHHE, IIEPEMEIICHUE,
NeperMEHOBaHNEe U yAalieHue (QailioB u manok (katanoros). Tumsl daitnoB. CBoiicTBa
¢aiinoB. XapakTepHble pa3Mepbl (alIoB pa3NUYHBIX THIOB (CTpaHMIIA TEKCTa,
ANIEKTpOHHAsT KHHUTa, Qororpadus, 3amuch MECHU, BUICOKIUI, TMOJTHOMETPAKHBIN
¢bunpM). ApxuBanus AaHHbIX. Mcmonib3oBaHue mporpaMmMm-apxuBatopoB. DalloBbId
meHemkep. [louck aitnoB cpencTBaMu onepalioOHHON CUCTEMBI.

KommnbrorepHble BUpPYCBHl U JIpyTH€ BPEIOHOCHBIE IMporpaMMsbl. IIporpammer s
3allIUTHI OT BUPYCOB.

KoMnbroTepHbie ceTH

O6benunenne kommbloTepoB B ceTh. CeTh WHTepHeT. Beb-cTpanwuiia, BeO-cailT.
CrtpykTtypa agpecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [Tonck undopmaru
M0 KJIFOYEBBIM CJIOBAM M 1O M300paxeHuto. JlocToBepHOCTh HH(OpMAIINH, MTOTyYSeHHON
n3 Unrepuera.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHUKAIIHUI.

CereBoli ATHKET, 6a30BbIe HOPMbI HHPOPMAITMOHHON 3TUKHU W TpaBa Mpu padoTre B
Unrepnere. Crpaterun 6e3onacHoro noseneHus: B UHrepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

HNudopmanust 1 uHGOPMALUOHHBIE POLECCHI

Nudopmanust — 01HO U3 OCHOBHBIX IMOHSATUN COBPEMEHHOMN HAYKH.

Nudopmanusi kak cBeleHUSs, MpeTHA3HAYCHHBIC IS BOCIPHUATHS YEIOBEKOM, H
uHpopMaIHsl KaKk JaHHBIE, KOTOpbIe MOTYT OBITh 00paOOTaHbl aBTOMATH3UPOBAHHOU
CHUCTEMOM.



JIUCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH OMUCAHUS HEMPEPBHIBHBIX OOBEKTOB U
MPOLECCOB C MTOMOIIBIO JUCKPETHBIX JTAHHBIX.

Nudopmanionnsle  MpoOIECChl — MPOLECCH, CBSI3aHHBIE C  XpaHEHUEM,
npeoOpa3oBaHUEM U Mepeaaveii TaHHbIX.

IIpencrasienue nuapopmanumn

CumBon. Andasur. MomHocts andasuta. PasHooOpasue sS3bIKOB U anaBUTOB.
EctecTBeHHBIE U popManbHbIe S3bIKU. AN(AaBUT TEKCTOB Ha PYCCKOM SI3bIKE. J|BOMYHBIN
andasut. KoanuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHaIUM) (DUKCUPOBAHHOMN
JUIMHBL B ABOMYHOM andasure. [IpeoOpasoBanue n000ro andaButa K JBOUYHOMY.
KonnuecTtBo pa3nuyHbIX CIOB (PUKCHPOBAHHOM JJMHBI B andaBuTe ONpeneaéHHON
MOIITHOCTH.

KonupoBanue cuMBOIOB OJHOTO an(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIPYTrOM
andaBuTe, KOJ0Bas TabIUIA, TEKOAUPOBAHUE.

JBonunslii koa. IIpencraBieHne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andaswure.

Nudopmanmonnsiii 006EM JaHHBIX. BUT — MHUHMManbHAs €IWHUIIA KOJIMYECTBA
nHpopManuu — ABOWYHBIN pa3psa. EnuHunbl uaMepeHus HHPOPMAIMOHHOTO 00bEMa
JAHHBIX. buT, 0alT, KMIOOANT, MeradalT, TUradamT.

CxopocTh nepenauu 1aHHbIX. EMUHUIBI CKOPOCTH MEpeaadn JaHHBIX.

KomupoBanue texcroB. PaBHomepnslii koa. HepaBHomepHslii koa. KoaupoBka
ASCII.  Bocpmubutasie  komupoBku. Ilonatue o  komupoBkax UNICODE.
JlexonupoBaHUe COOOIIEHUN C MCIHOJIb30BAHUEM PABHOMEPHOIO M HEPABHOMEPHOIO
kona. adopmanmonHbIii 00bEM TEKCTa.

Uckaxxenue nndopmanuu mnpu nepeaaye.

Oob1ee mpeacrapieHue 0 HUPPOBOM MPECTABICHUH ayJMOBU3YalbHBIX U JPYTHX
HEIPEPBIBHBIX JAHHBIX.

KomupoBanue npera. I[BeroBrie moaenu. Moaens RGB. I'mybuna xoaupoBaHwms.
[TanuTpa.

PactpoBoe u BekTOopHOE mTpenctaBieHue u3zoOpaxenuit. [lukcens. OreHka
UHGOPMalIMOHHOTO 00bEMa rpaUUeCcKUX JaHHBIX JJISl PACTPOBOTO M300paKEeHHUS.

KonmupoBanue 3Byka. PaspanHocTe M uyactora 3amucd. KonmuecTBO KaHajIoB
3aMucHu.

OueHKa KOJIMYECTBEHHBIX MApaMETPOB, CBSI3aHHBIX C IPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (haillioB.

HNudopmanroHHbIe TEXHOJIOT U

TexkcToBBIE JOKYMEHTBI

TexcToBBIE HJOKYMEHTHI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIa, ad3all, CTpOKa,
CJIOBO, CHMBOJI).

TekcToBbIM  MpoLECCOp — HMHCTPYMEHT  CO3JaHus, pPEAAKTUPOBAHUA U
dbopmarupoBanus TekcTtoB. [IpaBuna Habopa Tekcta. PemaktupoBanue tekcra. CBoiicTBa
cumBosioB. [llpudr. Tumer mpudroB (pyOreHble, ¢ 3acedykamu, MOHOIIMPUHHBEIE).
[TonyxxupHoe W KypcuBHOe Hauepranue. CBoicTBa ab3areB: TpaHUIBI, a03aIlHBIN
OTCTYyIN, MHTEPBaJ, BeipaBHUBaHUE. [lapamerprl cTpanuiisl. CtuneBoe popmMaTUpOBaHUE.

CtpykrypupoBanue  HHPOPMAIMM C  TIOMOIIbIO  CIOUCKOB U TaOJIHII
MHuoroypoBHeBbIe criicku. JloO6aBiieHre TaOuIl B TEKCTOBBIE TOKYMEHTHI.



BceraBka wu300paxeHuil B TEKCTOBblE JOKyMeHThl. OOTekaHue H300pakeHUN
TeKCTOM. BKitoueHne B TEKCTOBBIM JOKYMEHT AuarpaMm, GopMmyJi, HyMepaluu CTPaHHLL,
KOJIOHTUTYJIOB, CCBUJIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBommcanus. PaccraHoBka mnepeHOCOB. I'010COBOM BBOJ TEKCTA.
OnTtuueckoe pacno3HaBaHue Tekcta. KommbioTepHslid mnepeBoa. Mcmonb3oBaHue
cepBucoB MHTepHeTa 7151 00pabOTKHU TEKCTA.

KomnbrorepHas rpaguka

3HAKOMCTBO € TpaduyecKuMu pefakropamu. PactpoBblie pucyHku. Vcnonab3oBanue
rpauuecKux NpUMHUTHUBOB.

Onepauuu peaakTUpoOBaHUsA Ipaduueckux OOBEKTOB, B TOM 4YHUCIE LU(PPOBBIX
dbotorpaduii: n3MeHeHHE pa3Mepa, oOpeska, MOBOPOT, OTpaKeHUe, paboTa ¢ 00IacTIMU
(BpIIENIEHHE, KOIMMPOBAHHME, 3ajlMBKa IIBETOM), KOpPPEKUUs I[BETa, SPKOCTU U
KOHTPAaCTHOCTH.

BexTtopnas rpaduka. Co3znaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHM CPEICTBAMU
TEKCTOBOTO MPOIIECCOpa WIH APYTHX Mporpamm (MpuioxkeHuit). JlobaBneHrne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyJabTuMeIuiiHbIe IPe3eHTAHI

[TogroroBka MynbTUMEAUHHBIX mpe3eHTanuil. Cnaia. JloOaBieHwe Ha crlaij
TeKCTa U n300pakeHnil. PaboTa ¢ HECKOJIBKUMU CllaliJaMHu.

JloGaByieHHE Ha ClTaiil ayJMOBU3YaIbHbBIX TaHHBIX. AHUMAIUS. [ umepcchUIKy.

8 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATUKH

CucreMbl CUNCJIEHUSA

Hemo3ummonHsle W MO3UIIMOHHBIE CHUCTeMBbl cuucieHus. AndaBut. OcHOBaHUE.
Pa3sépuyras ¢opma 3ammcu uyucia. IlepeBog B ACCATHYHYIO CHCTEMY YHCeT,
3allMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucteMa cuMcieHusl.

JBouunas cucrema cuuciieHus. IlepeBon nensix yucen B npeaenax ot 0 go 1024 B
JIBOUYHYIO CUCTEeMY cuucieHus. Bocbmepuunas cucteMa cuucienus. [lepeBona uucen u3
BOCBMEPUYHON CHCTEMBl B JBOMYHYIO M JECATHUYHYIO CHCTEMBl M OOpaTHO.
[llecTHamuarepuuHasl cuctema cuucieHus. llepeBon uucen W3 IIeCTHAAATEPUUHON
CHUCTEMBI B IBONYHYIO, BOCBMEPUUYHYIO U JECATUYHYIO CUCTEMBI U 0OpaTHO.

ApudmMeTHdecKkre oneparyy B IBOUYHON CUCTEME CUHCIICHUS.

DJleMeHTbI MAaTEeMATHYECKOI JIOTUKH

Jlornueckue BBICKA3bIBAHMUSI. Jlormyeckue 3HAYCHUS BBICKa3bIBaHUM.
DJIeMEeHTapHbBIE U COCTaBHBIE BBICKAa3bIBaHUA. JIormueckue onepamnuu: «m» (KOHbIOHKIIHS,
JIOTUYECKOE€ YMHOXKEHHE), «WIn» (IU3bIOHKIMSA, JIOTUYECKOE CIIOKEHUE), «HEe»
(mornueckoe otpurianue). [IpuoputeT Jorudeckux onepamnuit. OnpeneneHue HCTUHHOCTH
COCTaBHOTO BBICKA3bIBaHUSI, €CJIM W3BECTHBI 3HAUYEHUS WCTHUHHOCTHU BXOMISIIUX B HETO
3JIEMEHTapHBIX BbICKa3biBaHUM. Jlornueckue BoipakeHus. [IpaBuiia 3amucu JTOrMYECKUX
BoIpakeHuH. [locTpoeHne Tabnuil ICTUHHOCTH JIOTUYECKUX BBIPAKCHHM.

Jlorudeckue 351eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMH KOMITbIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMHPOBAHUE

HcnoiHUTEIN U AJITOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIIUA

[Tonsatue anropurma. VcriomHUTENN anrOpUTMOB. AJITOPUTM Kak IJIaH YIIPABICHUS
HCTIOJTHUTEJIEM.



CaoiictBa anroputma. CrnocoObl 3amucu aiaropuTMma (CJIOBECHBIM, B BHAE OJOK-
CXEMBI, IPOrpamma).

AnroputMuueckue KOHCTpyKuuu. KoHCTpykius «cinenoBanue». JInHeWHbIN
anroput™. OrpaHUYEHHOCTh JIMHEHHBIX AJITOPUTMOB: HEBO3MOXHOCTH IPENYCMOTPETH
3aBUCUMOCTD 1OCJIEIOBATEIIbHOCTH BBIIOIHAEMBIX IEUCTBUM OT UCXOAHBIX TAHHBIX.

KoHcTpykumsi «BeTBiIieHHE»: TMONHAas W HenonHas (opmbl. BeimonHenune u
HEBBINIOJIHEHUE YCJIOBUA (MCTMHHOCTh W JIOXKHOCTb BbICKa3biBaHus). Ilpocteie u
COCTaBHbIE yCIIOBUSI.

KoHCeTpyKuMsi «IOBTOpEHMs»: IMKIBl C 33JaHHBIM YHCIOM [OBTOPEHUM, C
YCIIOBUEM BBINIOJIHEHUS, C IEPEMEHHOM IUKIIA.

Pazpabotka nns  (GopmManbHOTO UCHONHUTENS] QJITOPUTMa, TMPUBOJAIIECTO K
TpeOyeMoMy pe3yJibTaTy MpPU KOHKPETHBIX UCXOIHBIX JaHHBIX. Pa3paboTka HECIOKHBIX
QITOPUTMOB C MCIOJIb30BAaHUEM IIMKJIOB M BETBJICHHUM UIsl ynpaBiieHUs (HOpMabHBIMU
UCIIOJIHUTEISIMU, TakuMu Kak PobGor, UYepenamka, Yepré&xHuk. Boinonnenue
QITOPUTMOB BPYYHYIO M Ha KommbioTepe. CHUHTaKCMYECKHE U JIOTMYECKHE OLIMOKH.
OTka3sl.

S3BbIK MporpaMMHpPOBaHUA

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonapHbIi
Anropurmuueckuii S3bIK).

CucreMa mporpaMMHUpOBAHUS: PEIAKTOP TEKCTa MPOTrpaMM, TPAHCISATOP, OTIaAUHUK.

[lepemennas: Tun, ums, 3HadeHue. llenble, BelleCTBEHHbIE W CHMBOJbHbBIC
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApuPMETUYECKUE BBIPAKEHUS M TMOPSIAOK HUX
BbluMCiIeHUs. Onepanuu ¢ LEeNbIMA YHUCIAMM: ILEJIOYUCIEHHOE [EIEHUE, OCTaTOK OT
NEJICHUSL.

Bersnenus. CoctaBHble yCIOBUS (3aHUCh JIOTUYECKUX BBIPAXKEHUN HA M3ydaeMOM
S3bIKe MporpaMMupoBaHusi). HaxoxaeHne MUHMMyMa M MakCcUMyMa M3 JBYX, TPEX H
YeThIpEX urcell. Pelienre KBaapaTHOrO ypaBHEHHUS, UIMEIOLIErO BEIIECTBEHHbBIE KOPHHU.

JuanoroBas OTjiaJKa IpOrpamMM: IOIIAroBOE BBHIIOJIHEHHUE, MPOCMOTP 3HAYECHUI
BEJIMYMH, OTJIAJJOYHBIN BBIBOJ], BHIOOP TOYKU OCTaHOBA.

Hukn ¢ ycinoBueMm. Anroput™m EBKimaa Juisi HaXO0KIEHUS HaUOOJBIIEro OOIIEero
JeNuTeNs] JBYX HaTypalbHBIX uyucel. Pa30ueHue 3amucu HaTypajibHOTO 4HCIAa B
MO3UIMOHHON CUCTEME C OCHOBAHUEM, MEHBIIIUM WJIM paBHBIM 10, Ha OTAENbHBIE UQPHI.

[ukn ¢ nepeMeHHOW. AJITOPUTMBI MPOBEPKHU ACIMMOCTH OJHOTO IEJIOr0 Yucia Ha
Ipyroe, MpOBEPKH HATYpPaJbHOIO YUCIa Ha IPOCTOTY.

OO0OpaboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIC.
[TocumBonbHast 00paboTka cTpok. [loacdér yacTOTHI TOSIBJICHHS CHUMBOJIA B CTpOKE.
BceTpoennbie GyHKIUU 4711 00pabOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

OmnpezneneHue BO3MOXKHBIX PE3yJbTaTOB pPAa0bOTHl ajNropuTMa MpU JAAHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, OIpPEJCICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOAIIUX K JAHHOMY pe3yJIbTary.

9 KJIACC
udposast rpaMOTHOCTD
I'no6anbHas cetb UHTEpHET M cTpaTerun 0€30MacHOro NoBeAeHUs B Heil



I'mobansHas cerb WHrepner. IP-ampeca y3noB. CereBoe XpaHEHHE JAHHBIX.
MeTonbl MHAMBUAYAJIbHOTO W KOJUIEKTUBHOIO pa3MEIleHHUs HOBOW HH(pOpMauuu B
Wurepnere. bonbline naHHble (MHTEPHET-JaHHBIE, B YACTHOCTH JAHHBIE COLIMAJIBHBIX
ceTen).

[Tonsatne 006 wuHbDOpPMaAIMOHHON Oe30macHOCTU. YTpo3bl HUHOOPMAIMOHHOMN
0€e301MacHOCTH Npu padboTe B I1100aIbHON CETH U METO/Ibl MpOoTHBOIeHCcTBUA UM. [IpaBuia
Oe3omacHOl ayTeHTHU(pUKauuu. 3amura JnyHoi nHpopmanuu B aTepuere. bezonacubie
cTpareruu noseneHus B Murepuere. [IpexynpexxaeHne BoBieueHus: B AECTPYKTUBHBIE U
KpUMUHaJIbHbIE (OPMBI CETEBOM aKTHMBHOCTU (KHOEpOYUIMHT, (UIIMHT W Jpyrue
(dbopmbI).

Pabora B uHpopMallHOHHOM IPOCTPAHCTBE

Bunel nestenbHoctu B MHTepHETe, MHTEPHET-CEPBUCHI: KOMMYHHUKAIMOHHBIE
CEpBUCHI (ITOYTOBasA Clyk0a, BUIEO-KOH(EPEHI-CBA3b U JIPYTHE), CIIPAaBOYHbIE CITYKObI
(kapThl, pacmucaHus ¢ JApPyrue), TOUCKOBBIE CIYXObI, CIyXObl OOHOBJICHHS
MPOrpaMMHOr0 obOecrieueHuss U JApyrue ciayk0bl. CepBHCHI IOCYJapCTBEHHBIX YCIYT.
Ob6naynble xpaHuiuiia JAaHHbIX. CpeacTBa COBMECTHOM pPa3palOTKH JOKYMEHTOB
(onnaiin-oducel). [IporpammHoe obecrieueHrne Kak BeO-CepBUC: OHIAHHOBBIE TEKCTOBBIC
U rpaduyecKre peakTophl, Cpeibl pa3paboTKH MPOTrpamMMm.

TeopeTnueckne 0CHOBbI HH(POPMATHKH

MopenupoBaHue Kak MeTO/ NO3HAHUS

Mopnens. 3amauum, pemiaeMmble € TMOMOIIBIO MojaenupoBanus. Kiaccudukanuu
Mojenell. MarepuanbHble (HaTypHble) U MH(OpMalMoHHble Mozenu. HenpepbiBHbIE U
aucKpeTHble Mojenu. murannonnsie moaenu. Mrposeie Mosenu. OneHka aieKBaTHOCTH
MOJIEJIN MOJEIUPYEMOMY OOBEKTY U LIEJISIM MOJEIUPOBAHUS.

Tabnuunsle Mogenu. Tabnuua Kak IpeacTaBIeHUe OTHOLICHMUS.

ba3bl nanHbIX. OTOOP B TAOIUIE CTPOK, YAOBIETBOPSAIOIINX 33 JaHHOMY YCIIOBUIO.

I'pad. Bepmmna, pedpo, myTs. OpHeHTHPOBAaHHBIE 1 HEOPUEHTHUPOBAHHBIE TpadBbl.
JlnuHa (Bec) pebpa. BecoBas marpuma rpada. [nwHa MyTH MEXIy BepiimHamMu rpada.
[Touck ontumaneHOoro mytd B rpade. HauanpHas BepummHa (MCTOYHUK) M KOHEUHAs
BeplIMHa (CTOK) B OpHEHTUPOBAaHHOM Trpade. Brlumcnenue komuyecTtBa ImyTell B
HalpaBJIeHHOM allUKINYECKOM rpade.

Hepeso. Kopens, Bepmmna (y3en), JucT, pedpo (ayra) nepesa. Breicota nepesa.
[Tonnepeso. Ilpumepsl ucnosib3oBaHus JepeBbeB. Ilepebop BapuaHTOB € MOMOIIBIO
JepeBa.

[lonatue MaTemaTuyeckod Mojenu. 3ajadyd, pelaeMble € MOMOIIBIO
MaTeMaTU4ecKoro (KOMIBIOTEPHOro) MojenupoBanus. OTiuune MaTeMaTHUYecKou
MOJIEJIA OT HATYPHOU MOJIENIN U OT CJIIOBECHOT'O (JIUTEPaTypHOI0) OMUCAHUsI 0OBEKTa.

Oranbl KOMITBIOTEPHOTO MOJIEIMPOBAHMS: IIOCTAHOBKA 3aj[ayd, MOCTPOEHUE
MaTEeMaTU4YeCKOM MOJIEIM, IPOrpaMMHAasl peajlu3alus, TECTUPOBAaHUE, IIPOBEJICHUE
KOMIIBIOTEPHOI'0 3KCIIEPUMEHTA, aHAJIU3 €T0 PE3yIbTaTOB, YTOUHEHUE MOJIENIH.

AJITOPUTMBI M IPOrPAMMHUPOBAHHE

Pa3pa6orka aaropuTMoB U NpPOrpamMm

Pazbuenne 3amaum Ha mnoazagaur. CocTaBieHHE aITOPUTMOB M MPOrpamMm C
UCIOJIb30BAaHUEM BETBJICHUH, [IUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB JUIS YIIPABIICHUS
ucnogaureneM PoOOT wnM ApYyrUMH UCTONHUTENSIMM, TaKMMHU Kak Yepemarika,
YepTEXHUK U APYTUMU.



Tabmuunbie BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. (CocTaBieHHE U
OTJIaJIKa TPOrpamMM, PEATM3YIOIINX THUIMOBBIE aNTOPUTMBI O0O0pPaOOTKH OJHOMEPHBIX
YHUCJIOBBIX MacCHUBOB, Ha OJTHOM M3 sI3bIKOB MporpammupoBanust (Python, C++, Ilackans,
Java, C#, llIkonpHbiii Anropurmudeckuid SI3bIK): 3alMoJHEHHWE YKHCIOBOIO MacCHUBa
CIy4yalHBIMH YHCIIaMH, B COOTBETCTBHUH C (OpMYJIOH MM TyTEM BBOJA YHCEI,
HaxXO0XJICHHE CYMMBI 3JIEMEHTOB MAacCCHBa, JMHEHHBIM TMOWCK 3aJlaHHOTO 3HAYCHHUS B
MaccuBe, NOJCYET 3JIEMEHTOB MAaCCUBa, YJOBJIETBOPSIOUIUMX 3a/laHHOMY YCIIOBHIO,
HaxOXXJICHHUE€ MHUHUMAJIBHOTO (MaKCHMAaJlbHOTO) »dJieMeHTa MaccuBa. CopTHpOBKaA
MaccuBa.

O06paboTka TOTOKAa JaHHBIX: BBIYHCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETO
apuMeTUIeCKOro, ~MHUHHUMAJIBHOTO ¥  MAaKCUMaJIbHOTO  3HA4YEHUS  DJIIEMEHTOB
MOCJIEIOBATENIbHOCTH, YJOBJIETBOPSIIONINX 3a/laHHOMY YCIIOBHIO.

YupasieHue

VYnpasnenune. Curnan. OOpaTtHast cBsi3b. [lonmydeHue cuUrHaJIOB OT IHUQPPOBBIX
JTATYMKOB (KacaHUs, pacCTOSHMs, CBETa, 3ByKa WU JApyroro). [IpuMepbl MCHOIb30BaHUS
MIPUHIIAIIA OOpAaTHOW CBS3W B CHUCTEMax YIPaBICHUS TEXHUYECKUMH YCTPOMCTBAMH C
MTOMOIIIBIO JATYMKOB, B TOM YHUCJIE B POOOTOTEXHUKE.

[IpuMepsl poOOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YMPABJICHUS JBWKEHHUEM B
TPAHCIIOPTHOM  CHUCTEME, CBapoYHas JIMHUS  aBTO3aBOJla, AaBTOMATHU3HPOBAHHOE
yOpaBjeHUE OTOIUICHHEM JOMa, aBTOHOMHAs CHUCTEMa YMPAaBJICHHS TPAHCIOPTHHIM
CPEICTBOM U JIPYTHE CHUCTEMBI).

HNudopmauoHHbIe TEXHOJIOIUU

DJIeKTPOHHBbIE TA0IHIbI

[Tonsitue 00 3NEKTPOHHBIX Tabiuuax. TUObl JaHHBIX B siYeWKaX SJIEKTPOHHOU
tabnuupl. PegaktupoBanue u QopmarupoBanue Tabnui. BcerpoeHHble (QyHKUUM A7s
oMCcKa MaKCUMyMa, MUHUMYMa, CyMMbl M cpelnHero apudmernueckoro. CopTupoBKa
JTAHHBIX B BBIJIEJICHHOM auanas3oHe. [loctpoenue numarpamMm (THCTOrpaMma, Kpyronas
Jauarpamma, TodeuHas quarpamma). Beibop Tumna auarpammel.

[IpeoGpazoBanue ¢Gopmyn npu komupoBaHUU. OTHOCHUTENbHAs, aOCOJIOTHAS WU
CMEIIaHHas aipecalus.

VYcnoBHbIE BBIYMCIEHUS B AJIEKTPOHHBIX Tabnuiax. CyMMHpOBaHUE U TMOACUET
3HaYeHUH, OTBEYAIONINX 3aJaHHOMY ycioBHi0. OOpaboTka OOJIBIINX HAOOPOB JAHHBIX.
YucneHHoe MOJICIMPOBAHHE B JIEKTPOHHBIX TaOJIHIIAX.

NudopManmoHHble TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Ponb wH(MOpPMAIIMOHHBIX TEXHOJIOTWA B Pa3BUTHM AIKOHOMUKH MHUpPA, CTpPaHBI,
peruona. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, csizanHubie ¢ MHGOPMATUKON U MH(DOPMAIIMOHHBIMH TEXHOJIOTHSIMH: BEO-
IU3aiHep, TPOTPAMMUCT, pa3paboTYMK MOOWMIBHBIX NPUIOKEHUHN, TECTUPOBIIUK,
ApPXUTEKTOP TMPOTPAaMMHOrO OOECIeuUeHus, CHEIUANINCT [0 AaHaIu3y JaHHbIX,
CUCTEMHBIN aIMUHUCTPATOP.



INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

N3ydyenne umH(POpMATHKM HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HANPABICHO Ha JOCTHXKCHHE OOYYarOIIMMUCS
JUYHOCTHBIX, METAINIPEAMETHBIX M MPEMETHBIX PE3yJIbTATOB OCBOCHUS COJICPKaHUS yIeOHOTO IIpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC pe3ybTaThl HMMCIOT HANpPABJICHHOCTh HA PEIICHWE 3a7a4 BOCIHUTAHUS, Pa3BUTHS U COIHAIN3AINH
00y4aroUINXCsl CPEeICTBAMHU y4eOHOTO TIpeIMeTa.

B pesynprare wusydeHus uHOOPMATUKKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOywaromierocs OyayT
c(hOpMHPOBAHBI CIICYIOIIUE JIMYHOCTHBIC PE3YJIBTATHl B YACTH:

1) maTpMoOTHYECKOr0 BOCHMHUTAHMSI: IICHHOCTHOC OTHOIICHHUE K OTCYCCTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJICIUI0, TOHMMAaHWE 3HAaYyeHUs HWHQPOPMATHKM KAaK HAayKd B >KU3HM COBPEMEHHOTO OOIICCTBA, BIAJCHUC
JIOCTOBEpHOW WH(pOpManueld O TMepeoBbIX MHPOBBIX W OTCYECTBEHHBIX JOCTIDKEHHSIX B 00JIaCTH WHMDOPMATUKH U
MHPOPMAITMOHHBIX TEXHOJOTHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O LU(PPOBOH TpaHcHOpMamMu COBPEMEHHOTO
00I1IeCTBa;

2) TyXOBHO-HPABCTBEHHOT'0 BOCHUTAHMSI: OPUEHTAIIMS Ha MOPAJbHBIC [IECHHOCTH W HOPMBI B CHTYaIlHsSIX HPABCTBCHHOTO
BBIOOpA, TOTOBHOCTH OIICHMBATh CBOE TOBEIECHUE W IOCTYIKH, a TAaK)Ke IMOBEJACHWE M TOCTYNKH APYTUX JFOJCH C TIO3HIHH
HPaBCTBCHHBIX W TPABOBBIX HOPM C YYETOM OCO3HAHHUS TOCIEACTBHHA TMOCTYIIKOB, AKTHBHOE HETPUATHE AaCOIUATBHBIX
MIOCTYIIKOB, B TOM yuciie B UHTepHeTe;

3) rpamaaHCKOro BOCHUTAHUA: MPEJCTABICHUE O COIMMAIBHBIX HOpPMAax M MpaBUJIaX MEXIHMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, B TOM YHCJIE B COIIMAIBHBIX COOOIIECTBAX, COOIOICHIE TPaBMI 0€30MaCHOCTH, B TOM YHCIIE HABBIKOB O€30TIaCHOTO
MOBEACHUS B HWHTEPHET-CPEZie, TOTOBHOCTh K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIBHOCTH TIPU BBITIOJHEHUHU YUCOHBIX,
MO3HABATEIBHBIX 33724, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHE K B3aWMMOIMOHMMAHHUIO M B3aMMOIIOMOINH B MPOIIECCE ITOMN
y4eOHOU NeATeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJIEHWE M MOCTYIMKH CBOWX TOBAPHIIEH C MO3WIIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHMS TOCIECTBUN MOCTYIIKOB;



4) meHHOCTel HAYYHOro MO3HAHHMS: CPOPMUPOBAHHOCTH MHPOBO33PCHUECKHX TMPEACTABICHHH 00 uWHOOpMaIuHy,
WH(OPMAITMOHHBIX TIPOIEccCax U MHPOPMAIIMOHHBIX TEXHOJIOTHIX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOM MPAKTUKN U COCTABJISIONINX 0a30BYI0 OCHOBY JIJIsl TOHMMAHMS CYITHOCTH HAYYHOW KapTHHBI MUPA;

HMHTEpeC K OOYYEHHUIO U MO3HAHMIO, JIIDOO3HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUIO, OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH M YPOBHS OOYUCHHUS B TaJIbHEHIIIEM;

OBJIaJICHNE OCHOBHBIMU HaBBIKAMH HCCJICIOBATEIBCKON JICSITCIILHOCTH, YCTAHOBKA HAa OCMBICICHUE OIbITAa, HAOIIOACHUIA,
MOCTYIIKOB U CTPEMJICHHE COBEPIICHCTBOBATh MyTH JOCTHKCHUS HHIUBUIYATBHOTO M KOJIJICKTUBHOTO OJ1aromoIydus;

c(hOpMHPOBAHHOCTH HH(POPMAIIMOHHON KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITSIIBHON PaOOThI ¢ Y4COHBIMU TEKCTAMH,
CIIPaBOYHOM JIMTEpaTypOH, pa3HOOOPA3HBIMHU CPEJICTBAMHM HWH(POPMAIIMOHHBIX TEXHOJIOTHH, a TaK)Ke YMEHHS CaMOCTOSTEIBHO
ONpENCITh IEIM CBOCTO OOY4YCHHS, CTaBUTh W (OpMyaupoBaTh JUIsi ceOsS HOBBIC 3aj7adyd B y4€éOe M IO3HABaTEIBHOM
JeSATEIIPHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH MO3HABATEIILHOM JICATCILHOCTH;

5) dopmupoBaHus KYJbTYPbI 30POBbSI: OCO3HAHUE IIEHHOCTU U3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 37I0POBBIA 00pa3 *KU3HH, B TOM YHCJIC U 3a CUET OCBOCHHS U COOJIIOICHUS TpeOOBaHUM O€30MacCHON SKCILTyaTaIlluu
cpeacTB HH(MPOPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTHI;

6) Tpya0oBOro BOCHHUTAHMSA: HUHTEPEC K MPAKTUUECKOMY HM3Y4YeHHUIO Tpodeccuii u Tpyna B cdepax mpodeccruoHanbHON
NEATeIILHOCTH, CBSI3aHHBIX C MH(POPMATHKOH, MPOrpaMMHUPOBaHUEM M WH(DPOPMAIMOHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHXKCHUSAX HAaYKU MHPOPMATUKHU U HAYIHO-TEXHHUECKOTO IIporpecca;

OCO3HAHHBIN BBIOOP M MOCTPOCHUE WHAWBHUIYATbHON TPAeKTOPUHM 00pa30BaHUS U KM3HEHHBIX IJIAHOB C YYETOM JIMUYHBIX U
OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEN;

7) 3K0JI0rHYeCKOr0 BOCIMTAHUA: OCO3HAHHE TJIO0ATBHOrO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTeH UX PEIICHUs, B
TOM YHCJIE ¢ Y4ETOM BO3MOKHOCTEH HH(POPMAIITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

8) amanTtaumu oOydawmerocsi K H3MEHSIIONIUMCS YCJOBHMSIM CONMAJILHOW M TPHPOJAHOI Cpelabl: OCBOCHHUE
00yJaroMMUMHCS COITHATBHOTO OIBITa, OCHOBHBIX COITMAJIBHBIX POJICH, COOTBETCTBYIOIIUX BEAYIIEH ACATECILHOCTH BO3pacTa,
HOPM U TMPaBHJI OOIIIECTBEHHOTO MOBEICHHMS, (DOPM COIMAIILHOM JKU3HU B TPYIIIaX M COOOIIECTBAX, B TOM YHCIIC CYIIECCTBYIOITUX
B BUPTYaJIbHOM IPOCTPAHCTBE.



METANPEIMETHBIE PE3YJIbTATbBI
MeranpeaMeTHble pe3yiabTaTbl OCBOECHMSI MPOTpaMMbl MO HHPOPMATUKE OTPAKAIOT OBJAJACHUE YHUBEPCAIbHBIMU Y4YEOHBIMU
JNENUCTBUSIMH — IIO3HABATEIIBHBIMA, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMU.

Ilo3HaBaTe/ibHBIE YHHBepPCcAJIbHbIE YYeOHbIe AeliCTBUS

ba3zoBble Jormuyeckne [eMCTBMA: yMEHUE OINpEAENsATh MOHATHUS, CcO37aBaTh OOOOIIEHMs, YCTAaHABIMBAaTh AaHAJIOTHH,
KJ1accu(UUUPOBaTh, CAMOCTOSATENBHO BHIOMPATh OCHOBAHUS M KPUTEPUHU IS Kilaccu(UKAIMM, YCTaHABIUBATh MPUUMHHO-CIIEICTBEHHbBIE
CBSI3H, CTPOUTD JIOTUYECKUE PACCYKIECHUS, JeNIaTh YMO3aKIIOUeHUs! (MHIYKTUBHBIC, TEAYKTUBHBIEC U MO AHAJIOTUN) U BHIBOJIBL;

YMEHHUE CO3/aBaTh, IPUMEHATH U PE0OPa30BbIBATH 3HAKW MU CUMBOJIBI, MOJIEJIN U CXEMBI JJIs pelIeHUs] YUeOHBIX U MO3HABaTEIbHBIX
3ajay;

CaMOCTOSITEIbHO BbIOMpaTh croco0 pemieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB pPEILICHHUs, BHIOMpaTh Hambosee
MOAXOIAUIUHN C YYETOM CaMOCTOATEIBHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeqbcKue aeiicTBUA: (OPMYIUPOBATH BONMPOCH, (PUKCUPYIOIIME Pa3pblB MEXAY pealbHbIM U KeJIaTelIbHbIM
COCTOSIHUEM CUTYalLUH, 00BEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE U JJAHHOE;

OLIEHUBATh Ha IPUMEHUMOCTb U IOCTOBEPHOCTh HH(OPMAIUIO, ITOITYUEHHYIO B X0/1€ UCCIIE0BAHUS;

IPOTHO3UPOBATh BO3MOXHOE JalbHEHIIee pa3BUTHE NPOLECCOB, COOBITUM W MX IOCIEACTBHS B AHAJIOTMYHBIX WM CXOJHBIX
CUTYaLsIX, @ TAK)KE BBIIBUTAThH MIPEINOIO0KEHHS 00 X PA3BUTUHU B HOBBIX YCIOBHAX M KOHTEKCTAX.

Pa6ora ¢ mHpopManmerii: BEIBIATH 1eUIUT UHOOPMALIUH, TaHHBIX, HEOOXOAUMBIX /7Sl peLIeHHs TOCTaBIEHHOMN 3a1a4H;

NPUMEHSTh Pa3INYHble METO/bl, ”THCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(POPMALIMK WIHM JAaHHBIX U3 HCTOYHHUKOB C yUYETOM
IpEeUI0KEHHON yueOHOH 3a1auul U 3alaHHBIX KPUTEPUEB;

BBIOMPATh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO PA3IMYHBIX BUJOB U (HOPM IIPEACTABIICHUS ;

CaMOCTOATEIbHO BBIOMPATh ONTUMAIBHYIO (OPMY IIPEACTABICHUS HHPOPMALUK U WILTIOCTPUPOBATH PeIIaeMble 3a/1aul HECIOKHBIMU
cXeMaMH, 1uarpaMMaMy, HHOU rpaduKoi U uX KOMOWHAIUSIMY;

OLIEHUBATh HAI&KHOCTh MH(POPMALIUU TIO KPUTEPHSIM, ITPEUIOKEHHBIM YUUTEJIEM WK CHOPMYIUPOBAHHBIM CaMOCTOSITENILHO;

3¢ (EeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH HH(POPMALIHIO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eiicTBHS
OO0meHne: COIMOCTaBIIATh CBOM CYXJICHHS C CYXJICHHUSIMH JPYTHX YYaCTHHUKOB JHaliora, OOHApy>KMBaTh pa3IudHe U CXOJICTBO
TO3UIIUI;
MyOJIMYHO TIPEICTABIIATH PE3YIbTAThI BBIMTOJTHEHHOTO ONBITA (SKCIIEPUMEHTA, UCCIICAOBAHUS, IIPOCKTA);



CaMOCTOSITEILHO BBIOMPATHh (POPMAT BBICTYILICHUS C YU4ETOM 3a7a4 MPE3CHTAMU U OCOOCHHOCTEH ayJuTOPUU U B COOTBETCTBUU C
HUM COCTaBJISITh YCTHBIC U TUCbMEHHBIE TEKCTHI C UCTIOIB30BaHUEM HUJUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHasi /1eITEJbHOCTH (COTPYJIHMYECTBO): MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM W WHAWBUIYaJbHOU
pabOTHI TP PEIICHUH KOHKPETHOM MPOOJIEMBI, B TOM YKCIIE TIPU CO3AaHUU HH(DOPMAIIMOHHOTO MPOIYKTA;

MPUHUMATH 11€JIb COBMECTHOM WH(OPMAIMOHHOM NEATENbHOCTH MO cOopy, oOpaboTke, mepemade, (hopmanu3zanuv UHPOPMAIIHH,
KOJUICKTUBHO CTPOUTH ACUCTBUA MO €€ JOCTIKEHUIO: PACTIPEICISITh POJIH, T0TOBAPUBATHCS, OOCYKIaTh MPOIIECC U PE3yIbTAaT COBMECTHOM
paboTHI;

BBITIOJTHATh CBOIO YacTh paboOThl ¢ MH(oOpManuer uiam MHPOPMAIMOHHBIM MPOAYKTOM, JOCTHTasl Ka4eCTBEHHOIO pe3yJibTara Mo
CBOEMY HaIpaBJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C IPYTUMHU YICHAMHU KOMaH/IbI;

OIICHUBATh KAa4eCTBO CBOETO BKJaJga B OOMIMN WH(DOPMAIMOHHBIN MPOIYKT MO KPUTEPUSIM, CAMOCTOATEIHLHO CHOPMYITUPOBAHHBIM
y4aCTHUKAMH B3aUMO/ICHCTBUS;

CpaBHUBATh PE3yJbTaThl C MCXOAHOW 3ajadyeil W BKJAJ Ka)XJOTO WICHAa KOMaHJIbl B JOCTHKCHHE PE3yIbTaTOB, pasleisiTh chepy
OTBETCTBEHHOCTH M MPOSBIATh TOTOBHOCTH K MPEJAOCTABICHUIO OTUETA MEepe]] TPYIIIOi.

PeryasiTuBHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA

CamMoopranu3anms: BbISBIIATE B )KU3HEHHBIX U YUEOHBIX CUTyalUAX NpoOieMbl, TpeOyrolue pereHus;

OpPUEHTHUPOBATHCA B PA3IMUYHBIX MOAXO0JAX K HNPUHATUIO pelleHUil (MHAMBUYyaJbHOE NPHUHATHE PELIEHWH, MPUHATUE PELIeHUH B
rpymie);

CaMOCTOSATEIBHO COCTABIIATh AITOPUTM PELICHHS 3a/Ja4yM (WM €ro 4acTh), BBIOMpaTh CHOCOO pelieHus: yueOHOH 3afaun ¢ y4éTom
UMEIOILUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh IpeylaraéMble BApUAHThI PEIICHUN;

COCTaBJIATH IUIaH JNEHCTBUM (IUIaH peaju3ali HaMEUEHHOI'O ajJrOpUTMa pelIeHus), KOPPEeKTUPOBATh NPEUIOKEHHbIN alropuTM C
yu€TOM MOJTYyUYEHHsI HOBBIX 3HAHUM 00 n3y4aeMoM OOBEKTE;

JieNIaTh BBIOOP B YCJIOBUSX MPOTUBOPEUMBON MH(POPMALMU 1 OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMoKOHTPOJIb (pediekcus): BiIaJIeTh CIIOCOOaMH CaMOKOHTPOJISI, CAMOMOTHBAIIMM U pedIeKcuy;

JlaBaTh OLICHKY CUTyalluy U MpeJaraTh IIaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEIICHUH yueOHO 3a1a4M, aJalTHPOBATh PEllICHUE
K MEHSIOIIMMCS 00CTOSTEIbCTBAM;

OOBSICHATH NPUYMHBI JOCTUKEHUS (HETOCTHXKEHHS) pe3yIbTaTOB HH()OPMAITMOHHOM 1€ATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OIBITY, YMETh HAaXOUTh ITIO3UTUBHOE B IIPOU3OLLEAIIEH CUTYaLUU;

BHOCHTb KOPPEKTUBBI B JIESTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS CUTyallMid, yCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEM;



OILIEHUBATh COOTBETCTBUE PE3YJIbTATa IENIN M YCIOBHUSIM.

IMOLMOHAJIbHBIN HHTEJJIEKT: CTAaBUTH ce0sl Ha MECTO JPYTOTO YeIOBEKa, TOHUMATh MOTHUBBI M1 HAMEPEHHS JJPYTOTO.

IIpunsiTe cedst U APYrux: 0CO3HABATh HEBO3MOXXHOCTH KOHTPOJIUPOBATH BCE BOKPYT NaKE B YCIOBUSAX OTKPBITOTO JOCTYMa K
M00BIM 00bEMaM HH(OpMaAUH.

HNPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 7 kiacce y oOyyvarorierocsi 0yayT copMUpOBaHbI CIASAYIOMINE YMECHHUS:

MOSICHATh HAa TPUMEpPax CMBICT TOHATHH «HHPOpManus», «HHPOPMAIMOHHBIA TPOIIECcC», «00paboTka MHPOPMAIMNY», «XpaHCHHE
uHpOpMAIIIY, «IIepeaada HHPOPMAIHI»;

KOJAMPOBATh W JCKOAMPOBATH COOOIICHHS IO 3aJaHHBIM I[paBHJIaM, JICMOHCTPUPOBATH IMOHMMAaHWE OCHOBHBIX IPHHIIUIIOB
KOJMPOBaHUS WHPOPMAIMH Pa3TMYHON IPUPOIBI (TEKCTOBOM, rpadudecKoi, ayro);

CpaBHUBATH JIJIMHBI COOOIICHWH, 3alMMCAaHHBIX B PA3IMYHBIX an(aBUTax, OMEPUPOBATh CIUHHUIIAMU M3MEPEHUS MH(POPMAIMOHHOTO
00bEéMa U CKOPOCTH TIepeiauu TaHHBIX;

OLICHUBATh ¥ CPABHUBATh Pa3Mephbl TEKCTOBBIX, IpapUIECKIX, 3BYKOBBIX (ailjIoB M BUICO(DANIIOB;

NPUBOANUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS W Tiepefaadyd HHGOpMaIluu, CpaBHUBATh WX KOJWYCCTBCHHBIC
XapaKTEPUCTUKU;

BBIJICJIATH OCHOBHBIC ATAIbl B HCTOPUH M IOHMUMATh TCHICHITMH Pa3BUTHUSI KOMITBIOTEPOB U TIPOTPAMMHOTO 00CCIICUCHHS,

TIOJTy4aTh M UCTOIh30BaTh MHPOPMAIIHIO O XapaKTEPUCTUKAX MIEPCOHATLHOTO KOMITHIOTEPA U €ro OCHOBHBIX AJIEMEHTax (IpoIeccop,
OTIepaTHBHAS MaMSTh, IOJTOBPEMEHHAS IAMSTh, YCTPOWCTBA BBOIA-BhIBOJIA);

COOTHOCHUTH XapaKTEPUCTHKH KOMITBIOTEPA C 3a/1a4aMHt, PEIIaeMbIMH C €TI0 TTIOMOIIBIO;

OPUCHTHPOBATHCS B HUEPAPXUUYCCKOU CTPYKTYpe (ailyloBOW CHUCTEMBI (3alMChIBATh IMOJIHOEC WUMs (Qaitna (kaTtaimora), MyTh K Qaiiry
(kaTayory) o UMEIOIIEMYCs OITMCAHHIO PaiJIOBON CTPYKTYPBI HEKOTOPOTO HH(POPMAIIMOHHOTO HOCUTEIIA);

pabotath ¢ (haiiI0BO¥ CHCTEMO MEPCOHATBHOTO KOMITbIOTEpA C UCIIOIb30BaHUEM TIpaduieckoro nHTepdeiica, a UMEHHO: CO3/1aBaTh,
KOIIMPOBATh, IEPeMeNIaTh, IEPEUMEHOBBIBATD, YIAISITh U APXUBUPOBATH (PaiJIbl M KaTaJOTH, UCIIOJIb30BATh aHTHBUPYCHYIO IIPOTPaAMMY;

MIPEJICTABIISATh PE3yIbTAaThl CBOCH AESITEILHOCTH B BHUJIE CTPYKTYPHUPOBAHHBIX WIUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUINHBIX
MpEe3EHTalNM;

uckatb nHbopManuto B MIHTepHETE (B TOM YHUCIIE, 110 KIIFOUEBBIM CIIOBaM, MO U300paX EHHI0), KPUTHUYECKU OTHOCUTHCS K HAlICHHON
uH(pOpMaIMKM, OCO3HaBasi OMACHOCTh I JIMYHOCTH M OOIIECTBAa paclpoCTpaHEHUs BPEJOHOCHOW WHGOpMAalUU, B TOM YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUIECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJApPECOB BEO-pEeCypcCoB;



HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHI;

coOmoaath TpeOoBaHUS OE30MACHON AKCILTyaTallMd TEXHUYECKUX CPEACTB MH(OPMALMOHHBIX U KOMMYHUKAallMOHHBIX TEXHOJIOTH,
coOnroaaTh CeTEBOM ATHKET, 6a30Bble HOPMbI HH()OPMALIMOHHOM ATHKHU U MpaBa Mpu paboTe ¢ NPUIIOKEHUIMU Ha JIFOObIX YCTPOUCTBAX U B
WuTepHere, BbIOMpaATh O€30MACHBIE CTPATErHH MOBEJICHUS B CETH;

MPUMEHSITh METOJIbl MPOPUIAKTUKA HEraTUBHOTO BIMSHHUS CPEICTB MH(OPMAIMOHHBIX M KOMMYHUKAallMOHHBIX TEXHOJOTHH Ha
3JI0POBbE M0JIb30BATEIS.

K xon1y oOyuenus B 8 kiacce y oOy4arorierocst OyayT copMupoBaHbl CISAYIOMINE YMEHHUS:

MOSICHATH HAa MPUMEPAX Pa3Iudus MEXKIY MO3UITMOHHBIMU ¥ HEMO3UIIMOHHBIMU CHUCTEMaMH CUHCIICHHUS;

3aMuChIBaTh U CpaBHUBATH Iiebie yucia oT 0 1o 1024 B pa3nuYHBIX MO3UIIMOHHBIX CUCTEMaX CUHMCIICHHs (C OCHOBaHUsMH 2, 8, 16),
BBITIOJTHATH apu(METHUECKUE OTIEpaIlii HAJl HUMU;

PacKpbIBaTh CMBICH MOHSATHI «BBICKA3bIBAHUEY, <«JIOTUUYECKAs ONEPALU», «JIOTUUECKOE BHIPAKECHUEY,;

3aMUChIBaTh JIOTUYECKHE BBIPAKEHUSI C HCIOJB30BAHUEM JU3BIOHKIIMK, KOHBIOHKIIMM W OTPHUIIAHMS, OMPEIEIsITh HWCTUHHOCTH
JIOTUYECKUX BBIPAKCHUH, €CITM M3BECTHBI 3HAUCHUS HCTUHHOCTU BXOJAIIMX B HErO MEPEMEHHBIX, CTPOUTH TAOIUIIBI MCTUHHOCTH IS
JIOTMYECKUX BBIPAKECHUH;

pacKpbIBaTh CMBICT TOHATHH «UCIIOJHHUTENbY, «AITOPUTMY», «IPOrpaMmay, TMOHUMAas pPa3HUIy MEXKAY YIOTPEOJCHHEM 3THX
TEPMHUHOB B OOBIJICHHON peur U B HH(OpPMATHKE;

OTHCHIBATh aJITOPUTM PEIICHUS 3a/1a4l Pa3TUIHBIMH CIIOCOOAMHU, B TOM YHCJIE B BHJIC OJIOK-CXEMBI,

COCTaBJISITh, BBINOJHAThL BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIC aJITOPUTMbl C HCIOJb30BAHUEM BETBJICHUNW W LMKJIOB JIs
yIpaBJICHUS UCIIOTHUTEIIMHU, TaKUMH Kak PoboT, Uepemnamika, UepTEKHUK;

UCIIOJIH30BaTh KOHCTAaHTHI M TIEPEMEHHBIC Pa3IUYHBIX THUIIOB (YHCIIOBBIX, JIOTMUECKHX, CHMBOJIBHBIX), @ TaKXe COJEp)Kallhe HUX
BBIPQ)KEHMSI, UCTIOJIb30BATh ONIEPaTOpP MPUCBANBAHMUS;

HCII0JIh30BaTh IIPH pa3pabOTKe MPOorpaMM JIOTHUECKUE 3HAUCHHUSI, OTIepaIlii U BBIPAXKEHUS C HUMH,

aHAJIM3UPOBATh TPEJJIOKEHHBIC AJTOPUTMBI, B TOM YHCJIE€ ONPENEsATh, KaKue pe3yJbTaThl BO3MOXXHBI MPHU 3aJJaHHOM MHOKECTBE
HUCXOIHBIX 3HAUCHUI;

CO3/1aBaTh W OTJIAXXUBATh MPOrPaMMbI Ha OJHOM W3 sI3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllkonbHbrii
AnroputMuueckuil SI3bIK), pean3yoIIe HECIOKHBIE aIrOPUTMbI 00paOOTKH YHCIIOBBIX IAHHBIX C UCITOJIb30BAHUEM ITUKIIOB U BETBJICHHH,
B TOM YHCJIE PEaTU3YIOIIUEe MPOBEPKY ACIMMOCTH OJIHOTO IIEJOr0 YHCjia Ha JPyroe, MPOBEPKY HATYpaJbHOTO YHCIAa Ha MPOCTOTY,
BBIZICIICHUS 1T (p U3 HATYpaJTLHOTO YHCIIa.

K xoniy oOyuenus B 9 kjacce y oby4arormierocsi OyayT chopMUPOBaHbBI CIIEIYIONINE YMEHUS



pa3OuBaTh 3a/layu Ha MOA3aJa4l, COCTABIATh, BBHIIOIHATH BPYUYHYIO U Ha KOMITBIOTEPE HECIOXKHBIE AJITOPUTMBI C UCTIOIH30BaHUEM
BETBJICHUH, ITUKIIOB U BCTIOMOTATEIbHBIX aJTOPUTMOB JUIsl YIIPABIICHHS HCTIOJIHUTENIAMH, TAKUMU Kak Pobot, Uepenamika, UepTExXHUK;

COCTaBJISITh M OTJAXUBATh MPOTPAMMBI, PEATU3YIONINE TUIIOBBIC AITOPUTMBI OOpAOOTKM YHMCIIOBBIX MOCJIEIOBATEIBHOCTEH WU
OJTHOMEPHBIX YUCJIOBBIX MAacCCHUBOB (ITOMCK MAKCUMyMOB, MUHUMYMOB, CYMMbI WJIM KOJIMYECTBA 3JIEMEHTOB C 33JJaHHBIMU CBOMCTBAMH) Ha
OJIHOM U3 sI3bIKOB mporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonpHbIi AnroputMudeckuii S3bIK);

pacKpbIBaTh CMBICT TIOHSATHUH «MOJIENbY, «MOJCIUPOBAHUE», OMPENCIATh BUIbI MOJENCH, OIICHUBATh aJeKBAaTHOCTh MOJIEIH
MOJCIIUPYEMOMY OOBEKTY U LIETISIM MOJICITHUPOBAHUS;

WCIIOIb30BaTh Ipadbl U AEPEBHS JJIs1 MOJICTUPOBAHUS CUCTEM CETEBOM M MEPAPXUUYECKON CTPYKTYPhI, HAXOAUTh KpaTuyallliuii MyTh B
rpade;

BBIOMPATh CMOCOO MPECTaBICHUs JAHHBIX B COOTBETCTBHHU C MOCTABJICHHOW 3aaveil (TaONHIlbl, CXEMBbI, TpauKu, AMarpaMMbl) C
WCIIOJIb30BAHMEM COOTBETCTBYIOIIUX MTPOTPAMMHBIX CPEJICTB 00paOOTKH TaHHBIX;

WCIIOJIb30BaTh JJIEKTPOHHBIC TAOMHIIBI UIsi 00paOOTKU, aHATW3a W BU3YaJU3alMH YMCIOBBIX JaHHBIX, B TOM YHCIIE C BBIJICICHUEM
JMarna3oHa TaOJIuIbl ¥ YIIOPSAOUYUBAHUEM (COPTHUPOBKO) €T0 DJIEMEHTOB;

co37aBaTh U MPUMEHATH B DJIEKTPOHHBIX TaOauIax (GopMyssl Uisl pacuéToOB C HMCIOJB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX
GbyHKIMN (CyMMHUpPOBaHHUE W TIOJICUET 3HAUCHUM, OTBEUAIOIINX 3aJJaHHOMY YCJIOBHIO, CpeHee apu(PMETHIECKOE, OMCK MAaKCUMAJIBHOTO U
MUHHUMAJIbHOTO 3HAYEHUs), AOCOIIOTHOM, OTHOCUTEILHOM, CMEIIaHHON ajpecaliui;

UCIIOJIH30BaTh JICKTPOHHBIE TAOJIUIIBI TSI YUCIEHHOTO MOJICIMPOBAHKS B MMPOCTHIX 33a/ladyax M3 Pa3HbIX MPEIMETHBIX 00JacTe;

UCIIOJIb30BaTh COBPEMEHHBIC WHTEPHET-CEPBUCHI (B TOM 4YHCJIE KOMMYHHUKAIIMOHHBIC CEPBUCHI, OOJAaYHBIC XpaHWJIHUINA JTaHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBBIE M TpadUuecKre pelakTOphl, Cpeibl pa3paboTKH)) B yueOHOM M MOBCEAHEBHOM ACATEIHHOCTH;

MPUBOANTE TMPUMEPHI HCIIONB30BaHUS TEOMH(POPMAIIMOHHBIX CEPBHUCOB, CEPBHUCOB TOCYJAPCTBEHHBIX YCIYT, 00pa3oBaTEIbHBIX
cepBucoB MHTepHETa B yueOHOM M MOBCEAHEBHOM JCSITEIHHOCTH;

WCIIOIb30BaTh PA3IMYHBIE CPEACTBA 3alIUTHI OT BPEJOHOCHOTO IMPOTPAMMHOTO OOECIeUeHHUs, 3alluilaTh MEPCOHAIBHYIO
“H(pOpMaIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYyMa M €ro MOCIEACTBHM (pa3riamieHus, MOJMEHbI, yTPaThl JaHHBIX) ¢ YUYETOM OCHOBHBIX
TEXHOJIOTHYECKUX W COIMAIBHO-TICUXOJIOTHYSCKUX AaCIIEKTOB HCIIOJIb30BaHUS ceTH MHTepHeT (ceTeBas aHOHMMHOCTH, ITU(MPOBOM clien,
ayTEHTUIHOCTHh CyOBEKTOB M PECYPCOB, OMMACHOCTh BPEIOHOCHOTO KO/Q);

pacIio3HaBaTh IMOMBITKA U MPEIYNPEKIaTh BOBICUCHUE CeOsl M OKPYKAIOIINX B JCCTPYKTHBHBIE U KPUMHHAJIBHBIC (POPMBI CETeBOM
aKTUBHOCTH (B TOM 4HCIie KUOEpOYIITHHT, (DUIITHHT).

«OueHo4YHble MaTepuanbl POPMUPYHOTCA HA OCHOBE OTKPbITbIX OaHKOB 3afaHui Ans TeKyLero OLIEHNBAHUAY. C canToB
https://edsoo.ru/page/2/?s=6aHk+3agaHun&post type=any unu canta UMM https:/fipi.ru/ nnn pazpaboTaHHbIX yunTenem.



https://edsoo.ru/page/2/?s=банк%2Bзаданий&post_type=any
https://fipi.ru/

TemaTnueckoe ITaHUPOBAHNEC C YKA3AHUECM KOJIMYCCTBA aKaICMUICCKHUX 4aCOB, OTBOAMMBIX Ha OCBOCHHC K&)K):[Ofl TCMBI y‘IC6HOFO

npeaMera
7 KIIACC
No [{udpossie 0OpazoBaTeIbHbIE
n/m | Tema ypoka/paznena pecypcst /0P KomuuectBo | JlaTta mo Jata no
4acoB IJIaHy bakry
Paspnen 1. IlndpoBas rpamoTHOCTH- 8 YacoB
Komnbrotep — yHuBepcaibHOE YyCTPOHUCTBO 00pabOTKU JaHHBIX- 2 yaca
Kommnbrorep — yHHBEpCaIbHOE BBIUNCIUTEIBHOE bubnuoreka [IOK
1 yCTPOICTBO, paboTaroiiee Mo nporpamme. TexHuka https://m.eds00.ru/8a1521d2 1 01.09
0€30MMacHOCTH U MpaBuiia paboThl HA KOMIBIOTEPE
9 Hctopus u cOBpeMEHHbIE TEHAECHIUN Pa3BUTH bubnuoreka [{OK 1 08.09
KOMIIBIOTEPOB https://m.edso00.ru/8al523ee
[Iporpammsl 1 naHHbIe- 4 yaca
3 [Iporpammuoe obGecrieyeHrEe KOMIBIOTEPA. bu6nuoreka [{OK 1 15.09
[IpaBoBas oXpaHa MPOrpaMM M JaHHBIX https://m.eds00.ru/8a152826
4 @aiinel v mankd. OCHOBHBIE Oomieparuu ¢ daiaaMu U bubnunoteka [{OK 1 9909
Hankamu https://m.edsoo.ru/8al52a74
ApxuBanus naHHbIX. Mcnonb3oBaHue nporpaMmm- bu6nunoreka [JOK
> apXUBaTOPOB https://m.edsoo.ru/8al52cfe ! 29.09
5 KommnbroTepHble BUPYChl U aHTUBUPYCHbBIE bu6nuoreka [JOK 1 06.10
MPOrPaMMBbI https://m.edso00.ru/8a152f74
KommnbrorepHsbie ceTu- 2 yaca
v Kommerorepusie cetu. [Tonck napopmaiuu B cetu bubnmoreka [JOK 1 13.10

WNurepner

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

CepBucsl HHTEpHET-KOMMYHUKanuii. CeTeBon

bu6moreka [IOK

8 stukeT. CTpaTeruu 0€30MacHOTO MOBEACHHUS B https://m.eds00.ru/8a153460 20.10
Nutepnere
Pa3nea 2. Teopernyeckne ocHOBbI HH(popMaTuku- 11 yacos
Nudopmanus 1 uHPopMamoHHbIE IPOLIECCHI- 2 Yaca
bubnuoreka [IOK
o Hugopmanus i aanisie https://m.edsoo.ru/]éa161966 10.11
10 NudopmanrionHbIe TPOIIECCHI h ttps?/l/lrgzp(;zz?(ﬁj%g]i 1e2a 17.11
[IpencraBnenue nundopmanun- 10 gacos
11 Pa3nooOpasue s1361k0B U andaBuToB. EcTecTBeHHBIE bubnuoteka [{OK 2411
1 opMalbHbIE SI3BIKU https://m.edsoo.ru/8al6lfec
12 JIBonunsii andasut. [IpeodbpazoBanue 1r0060r0 bubnuoteka [{OK 01.12
andaBuTa K JBOUIHOMY https://m.eds00.ru/8a162186
13 [IpencraBnenue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB bu6nuoreka [{OK 08.12
B JIBOUYHOM ai)aBUTE https://m.edso0.ru/8a162316
14 Eaunuibt uamMepenust nHGopMaluy U CKOPOCTH bu6nuoreka [{OK 15.12
nepeaavn JaHHbIX https://m.edso0.ru/8a16249c¢
15 KomupoBanue TexctoB. PaBHOMEpHBIE 1 bu6nunoreka [JOK 2912
HEPABHOMEPHBIEC KOJIbI https://m.edso00.ru/8a1625f0
16 I[eK?z[HpOBaHMe coobmenuii. MnpopManmoHHbIi 2912
00BEM TEeKCTa
17 [{udpoBoe npeacTaBiieHne HEMPEPHIBHBIX JaHHBIX h ttm:ﬁﬁiﬁgiiﬁ%gﬁ% 48 12.01
18 Komuposanue nsera. Onenka nH(GOpPMAIIOHHOTO bubnmoreka [JOK 10.01

00béMa rpadMueCKHX JaHHBIX ISl pACTPOBOTO

https://m.edsoo.ru/8al1629ec



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
https://m.edsoo.ru/8a1629ec

M300pakeHUs

bu6moreka [IOK
19 Komuposarine spyka https://m.edsoo.ru/8al62b72 26.01
20 «KonrtponbHas pabora o teme "lIpencrasnenue bubnuoreka LIOK 02.02
uHpopmMarmu'y https://m.edso0.ru/8a162d02 '
Paznen 3. UndgopmanuoHHbie TeXHOJI0rnMu-14 yacoB
TexcToBbIE TOKYMEHTHI — 6 4acoB
TekcToBBIC TOKYMEHTHI, HX BBOJI M PEJIAKTUPOBAHUC bubnunoreka [TOK
21 09.02
B TEKCTOBOM TIPOLIECCOPE https://m.edsoo.ru/8al62e7e
but6moreka [IOK
22 PopMaTUPOBAHUE TEKCTOBBIX JOKYMEHTOB hitps://m.edsoo.ru/8al62fe6 16.02
bubmmoreka [JOK
23 [Tapametpsl cTpanuiibl. CIUCKHA B TaOIUIIBI hitps://m.edsoo.ru/8al632d4 02.03
24 BcraBka HETEKCTOBBIX OOBEKTOB B TEKCTOBBIE bubnuoreka [{OK 09.03
JTOKYMEHTBI https://m.edsoo.ru/8al1632d4 '
NuTennektyaabHble BO3MOXHOCTH COBPEMEHHBIX
25 16.03
CUCTEM 00pabOTKH TEKCTOB
26 O060061eHre U cucTeMaTU3alus 3HAaHUH 110 TeMe bu6nuoreka [{OK 93.03
«TeKCcTOBBIC TOKYMEHTBD». https://m.edso00.ru/8a1635c2 '
Kommperorepnas rpaduka — 5 gaca
. bubnunoteka [{OK
27 I'padpuueckuii pegakrop. PacTpoBbie pucyHKH https://m.edsoo.ru/8a163874 06.04
bu6mmoreka [JOK
28 Onepanuu peaakTUpOBaHUs rpaguuecknx 00bEKTOB https://m.edso0.ru/8a1639d2 13.04
29 BexTopnas rpaduka Bubmmorexa IIOK 20.04

https://m.edsoo.ru/8a163b30



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

O000111eH1E U cUCTEMATHU3AIIU 3HAHUI 10 TEME

30 «Komnerotepnas rpaduka» [IpoBepounas padota / 1 27.04
Bcepoccuiickas npoBepouHas paboTa
31 PesepBHbIil ypok. O00011IeHHE U CUCTEMAaTH3AIUS bubnuoteka [{OK 1 04.05
3HaHwmii / Beepoccuiickas mpoBepouHas padora https://m.edso0.ru/8a164828
MynbTUMeauitHbIe MTpe3eHTauu-3 yaca
32 [ToaroroBka MynbTUMEAUINHBIX TPE3CHTALIAN ]T)H@mOTeKa HOK 1 11.05
https://m.edsoo.ru/8a1642c4
33 JloGaByieHre Ha ClIai1 ayJMOBU3YaIbHbBIX TaHHBIX, but6moreka [IOK 1 18.05
aHMMAIl{ U TUIIEPCCHIIOK https://m.edsoo0.ru/8a164472
34 O00011eH1Ee U cucTEMATHU3alUs 3HAHUI 10 TEME but6moreka [IOK 1 95 05
«MynbTUMEIUHHBIE TIPE3EHTAIHIY. https://m.edso0.ru/8a164652
8 kuace
Ne udpoBsie 06pa3oBaTeILHbBIE
n/m | Tema ypoka/paznena pecypest /O0P KomuuectBo | Jlara nmo Jara o
9JacoB TJIaHy bakTty
Pa3znea 1. Teopernueckue ocHOBbI HH(poOpMaTuKu- 12 yacoB
Cucrembl cuuciieHus- 6 4acoB
1 Hemo3uimonHbIe U MO3UITMOHHBIC CHCTEMBI bubnnoteka [{OK 1 07.09
CUUCIICHHUS https://m.edso00.ru/8a1649e0
2 Pa3BepnyTas hopma 3anvcu uucia h ttps:]?ll/lrgig(s)g(e)l.ﬁ/]égllé Aba2 1 14.09
JIBonuHas cucreMa cuuciieHus. Apudmernueckre bubmmoreka [JOK
3 OTICpAIMH B JTBOMYHOM CHCTEME CUMCIICHHS https://m.edso0.ru/8a164d96 1 21.09
4 Bocbmepuunas cucteMa cuuciaeHus bubmmoreka [JOK 1 28.09



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96

https://m.eds00.ru/8a165296

5 [lecTHaAaTepuIHAS] CHCTEMA CUUCIICHHUS h ttps:]?ll/lr:fezzgzﬁj/]églléS 490 05.10
5 OO0o0mmenre u cucTeMaTHU3aIys 3HaHUH 110 TeMe bubmoreka [IOK 12.10
«CHUCTEMBI CUUCIICHUSDY https://m.edso00.ru/8a16564c
DJIEMEHTHl MaTEMaTUYECKOU JIOTUKU-6 YacoB
but6moreka [IOK
7 Jlornueckue BbICKa3bIBaHUS https://m.edsoo. rui‘éa 1657fa 19.10
8 Jloruueckue onepaum «n», «HIn», «KHEe» h ttps:?/?iﬁgggiiggf&% 5 09.11
9 OnpeneneHre HCTHHHOCTH COCTaBHOTO bubaunorexa [JOK 16.11
BBICKA3bIBAHUS https://m.eds00.ru/8a165cf0
10 Ta0uIbl HCTUHHOCTH 23.11
11 Jloruueckue 3JIeMEHTHI bubamotera LIOK 30.11
https://m.edsoo.ru/8a165e94
12 [TonsTe anroputma. MIcomHUTENN alrOPUTMOB h ttps:]?;/lrr?fag(s)ggﬁjgigﬁ&% 07.12
Paznen 2. Anroput™msl 1 mporpaMMupoBaHue-21 yac
HcnonauTe M 1 anropuT™Mbl. AJITOPUTMHYECKHE KOHCTPYKIUK- 10 qacoB
13 CaotictBa anroputma. CriocoObl 3aIIUCH aIrOpUTMA bu6nuoreka [JOK 14.12
https://m.edso00.ru/8al17949e
14 KontponbHas pabora 1mo Teme « DJIeMeHTHI bubmnoreka [JOK 91,12
MaTEMAaTHYECKON JTOTUKI https://m.edso0.ru/8a179606
AnropuTMHuUYecKas KOHCTPYKIIUS «CIEIOBaHUE.
15 . 28.12
JIvHEeNHBIN anropuTm
16 AnropurMuueckas KOHCTPYKIIHUS «BETBICHHUEN: 11.01



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

MOJIHAS U HenoJiHas (popMbl

17 AnropurMuyeckas KOHCTPYKIUS «IIOBTOPEHUE) h ttpg)?ﬁ:iﬁ:ﬁ?ﬁjﬁgﬁ 9984 18.01

18 dopManbHOE UCTIOTHEHUE aITOPUTMa h ttpsgflrgfézzzlfu%gf?%ac 25.01
Pa3paboTka HECIIOKHBIX aITOPUTMOB C bubnuoteka [{OK

19 MCIOJIb30BaHUEM IIUKJIOB TS YIIPABICHHS https://m.edsoo.ru/8al79elc 01.02
(hOpMaTbHBIMK HCTIOTHUTEIISIMA
Pa3paboTka HECIIOKHBIX aJITOPUTMOB C bubnuoteka [{OK

20 HCIIOJIb30BAHUEM IIMKJIOB Y BETBJICHUM IS https://m.edsoo.ru/8al79elc 08.02
yIpaBJieHus POpMaTbHBIMU UCTIOTHUTEISIMHU

bubnuoreka [{OK

21 Brinonnenue anroputMoB https://m.e dsoo.ru%al?a%a 15.02
O06oO0meHne 1 cucTeMaTu3aIus 3HaHUH 110 TeMe bubmoreka [JOK

22 «MICIIOTHUTENN U allTOPUTMBL. AJITOPUTMHYECKUE https://m.edsoo.ru/8al7al8c 22.02
KOHCTPYKITHI

SA3p1k nporpamMmmupoBanusi-10 yacos

23 S3bIK IporpammupoBanus. Cucrema 01.03
IPOrpPaMMHPOBAHHS

24 [Iepemennbie. OniepaTop NprcBauBaHU 15.03

25 [IporpaMMupoBaHre THHEHHBIX aITOPUTMOB 22.03

26 Pa3paboTka mporpamm, cofiepKaiiux onepaTop 99.03
BETBIICHUS

27 JluanoroBas oTiajakKa mporpamm 05.04

28 [ukn ¢ ycnoBueM 12.04

29 [ukn ¢ nepeMeHHOM bubmoreka [IOK 19.04



https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

https://m.edsoo.ru/8al7ac4a
30 OO0paboTKa CHMBOJILHBIX JAHHBIX h ttps??/ylrgzlé(;?ﬁ;é;l{?a d6c 1 26.04
O06o0mIeHne ¥ cCUCTEMAaTHU3alKs 3HAHUI 110 TEME bu6moreka [IOK
31 «S13bIK TIpOorpaMmupoBanus» [Iposepounas padoTa / https://m.edsoo.ru/8al7ae8e 1 03.05
Bcepoccuiickas mpoBepouHas padoTa
PeseprHbIil ypok. O0001IeHHE U CUCTEMAaTHU3AIUs bubnuoteka [{OK
32 3HAHWI U YMCHHH TI0 Kypcy HH(popMaTHKH § Kitacca https://m.edsoo.ru/8a17b456 1 17.05
/ Beepoccuiickasi mpoBepodHasi pabora
AHanu3 anropuTMOoB-2 yaca
Ananu3 anroputmoB. OnpenesneHne BO3MOXKHBIX bubnuoreka [IOK
33 pe3yabTaTOB PabOTHI aJITOPUTMA TIPH 3aaHHOM https://m.edsoo.ru/8al7afa6 1 24.05
MHO>KECTBE BXO/IHBIX JTaHHBIX
Ananu3 anroputMoB. OnpeeneHre BO3MOKHBIX
34 BXO/IHBIX JIAHHBIX, IPUBOISIIHNX K JTAaHHOMY 1 24.05
pe3ynbTary
9 kace
Ne LudpoBsie 06pa3oBaTeIbLHbBIE
n/m | Tema ypoka/pasnena pecypceet /90P KomnuectBo | [lara o Hara o
4acoB TUIaHy bakry
Pa3zpnen 1. HudpoBas rpaMoTHOCTB- 6 YacoB
I'mobanbHas ceth HTEpHET U cTpareruu 0€30MacHOro MOBEICHUs B Heli- 3 yaca
1 I'mob6anwHas cets UuTepuer. [P-anpeca y3mos. bubnmoreka [JOK 1 02.09
Bbonbimue nanubie https://m.edso0.ru/8a17b578

2 WNudopmarrionHas 6e30MacHOCTb bu6muotexa [IOK 1 09.09



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b578

https://m.edso0.ru/8a17b690

VYyer nonsaTuss 00 HHGOPMALIMOHHOM

bu6moreka [IOK

3 0€30IaCHOCTH MPH CO3aHUH KOMIUICKCHBIX https://m.edsoo.ru/8al7b7bc 16.09
MH(OPMALIMOHHBIX 00BEKTOB B BUJI€ BEO-CTPAHULL
PaGota B uHpOpMaIMOHHOM MPOCTpaHCTBE- 3 yaca
4 Bunsl nestensnoctu B cetn UaTepHET h ttpsflﬂrgzlézgzlﬁjgglléww 23.09
O6aunbie TexHOJMOTHH. VIcriob30BaHNUEe OHJIANH- bubnuoteka [{OK
5 . 30.09
ouca s pa3pabOTKU JOKYMEHTOB https://m.edsoo.ru/8al7bale
O00011eHre U cucTeMaTH3alUd 3HAHUI 10 TeEMaM but6moreka [IOK
6 «['moGanbHas ceTh IHTEpHET U CTpaTeruu https://m.edsoo.ru/8a17bb36 07.10
0e30MacHOro NoBeIeHUs B Heiy, «PaboTa B '
MH(OPMALIMOHHOM MPOCTPAHCTBE»
Pa3znea 2. Teopernueckne ocHOBbI HHGOPMATHKH-8 YacoB
MonenpoBaHre Kak METOJ] IO3HAHUSI- 8§ YacOB
Monenu u mogenupoBanue. Knaccudukamuu bu6nuoreka [{OK
7 . 14.10
MOJIEEN https://m.edsoo.ru/8al17be06
but6mmoreka [JOK
8 TabmurnEie MozenH https://m.edsoo.ru/8al7c04a 21.10
9 Pa3zpaboTka ogHOTAOIMUHOM Oa3bl JAaHHBIX. 11.11
CocraBieHue 3anpocoB K 0a3e JaHHbBIX '
I'pad. Becosas matpuia rpada. [[nuHa nyTtr
10 MEXTy Beme/IHaNfH rpada. Berancnenue 18.11
KOJIMYECTBA MyTeH B HAIIPABICHHOM
aIMKJIMYecKoM rpade
11 HepeBo. [lepeGop BapuaHTOB C MOMOIIBIO JIepeBa 25.11



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

bu6moreka [IOK

12 Marematrdeckoe MOJIeTUPOBaHUE https://m.eds00.ru/8al7¢392 02.12
bu6moreka [IOK
13 Dtarbl KOMIBIOTEPHOI'O MOAETUPOBAHUS https://m.edsoo.ru/8al7c4aa 09.12
O060011eHre U cucTeMaTU3alks 3HAHUH. bubnuoteka [{OK
14 KontponbsHas pabora 1o Teme «MozeaupoBaHue https://m.eds00.ru/8al7c9c8 16.12
KaK METO/] TIO3HAHHUSI»
Pa3pnen 3. AnropurMbl 4 NIpOrpaMMHpoBaHue- 8 yacos
Pa3paboTka anropuTMOoB U IporpaMm-6 4acos
Pa30Ouenue 3aqaum Ha nmoa3anayu. CocraBiieHHE but6moreka [IOK
15 QJITOPUTMOB U TIPOTPAMM C HCIIOJIb30BAHUEM https://m.edso0.ru/8al7ch12 93,12
BETBJICHUH, IIUKJIOB U BCTIOMOTATEIbHBIX '
JITOPUTMOB
bubmmoreka [JOK
16 OnomepHbIe MaCCHBEI https://m.edsoo.ru/8al7cc3e 30.12
but6mmoreka [JOK
17 TunoBbie anropuT™MbI 00PaOOTKH MAaCCUBOB https://m.eds0o.ru/8al7¢d60 13.01
18 CopTupoBKka MaccuBa 20.01
bubnunoteka [{OK
19 O06paboTKa MOTOKA TaHHBIX https://m.edso0o.ru/8al7d0Lc 27.01
O00011IeHNE ¥ cCUCTEMAaTU3ALINS 3HAHUI. bu6mmoreka [JOK
20 KonTpoasHnas padota nmo Teme «Pa3paborka https://m.edsoo.ru/8al7dlca 03.02
QITOPUTMOB U TIPOTPAMM))
VYnpasienue- 2 yaca
21 VYupasnenue. Curnan. O6paTHasi CBSI3b bubmmorexa LIOK 10.02

https://m.edsoo.ru/8al7d4d6



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
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bu6moreka [IOK

22 Po6oTuznpoBaHHbIE CUCTEMBI https://m.eds0o.ru/8a17d602 17.02
Paznean 4. Undopmanuonnbie TexHoJoruu-11 yacos
DnekTpoHHbIe Tabnuibi-10 yacoB
23 DneKTpOoHHbIE TaOMUIlbl. TUTIBI TaHHBIX B SUEHKaxX bubnuoteka [{OK 24,02
AJIEKTPOHHOM TAOIHUIIBI https://m.edsoo.ru/8al17d710
24 PenaktupoBanue u popmaTupoBaHue TaOIHIL h ttps:]lslprlr?.Jgg;gi?J/]égllé 4832 03.03
Bcerpoennbie GyHKIMU AJ1s TOMCKAa MAaKCUMYyMa, bubnuoreka [IOK
25 10.03
MHHHMYMa, CYMMBI U CPEIHET0 apru(pMETHIECKOTO https://m.edso0.ru/8a17d990
26 CopTtupoBka u (puIbTpaiys TaHHBIX B bubnuoteka [{OK 17.03
BBIJICJICHHOM JMAra30He https://m.edsoo.ru/8al17db70
97 [TocTpoenue nquarpamm u rpauKkoB B bubnuoteka [{OK 24.03
AJIEKTPOHHBIX TaOJIHIIAX https://m.edsoo.ru/8al7e08e
28 OTtHocutenpHasi, abCONIOTHAS 1 CMEIlIaHHAas bu6nuoreka [{OK 07.04
ajzpecanus https://m.edsoo.ru/8al7e2b4
bu6nuoreka [{OK
29 Y c0BHBIC BEIYUCICHUS B DJICKTPOHHBIX TaOJIHIIaX httos://m.e dsoo.ru%al?e 6ba 14.04
30 O6paboTka OosbIX HAOOPOB JaHHBIX h ttps:]?;/lrgzpé(s);zﬁjllégllée87c 21.04
YucneHHoe MOJICIUPOBAHUE B IIEKTPOHHBIX bu6nuoreka [JOK
31 28.04
TabnHmax https://m.edsoo.ru/8al7eaca
39 O06o01IeHre U CHCTeMaTU3aIKS 3HAHUH 110 TEMe bubmnoreka [JOK 05.05
«DNEKTPOHHBIC TAOIUIIBD) https://m.edsoo.ru/8al7ec3c
NudopmanmoHHbie TEXHOJIOTUN B COBPEMEHHOM 0011ecTBe- 1 vac
33 Poinb nHGOpMAIIMOHHBIX TEXHOJIOTHIA B Pa3BUTHH bu6muotexa [IOK 12.05
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SKOHOMHUKH MHUPA, CTPAaHbI, PETHOHA

https://m.edso0.ru/8al7ed54

34

PesepBHbIil ypok. O0001I€HNE U CUCTEMATH3AITHS.
Hrorosoe noBTopeHue

bu6moreka [IOK
https://m.edsoo.ru/8al7ee6c

26.05
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

[losicaTe Ha  mpuMepax CMBICH  TOHATUH  «UHpOpPMALUN»,
«HGPOPMAIIMOHHBIN MPOIIECC», «00paboTka HHDOPMAITUNY, «XpPAHEHUE

nHpopmanuny, «nepeaada HHGOpMaLIU»

1.2

[IpuBOIMTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U IEeperadn

nH(pOopMalUY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHI

1.3

[lomyuats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEePCOHAIBHOIO KOMIBIOTEPA U €T0 OCHOBHBIX AJIeMEHTax (mpoiieccop,
oTepaTUBHAs MaMsATh, JOJTOBPEMEHHAas IMaMATh, YCTPOMCTBA BBOJIA-

BBIBO/JIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKU KOMIBIOTEPA C 3ajauaMi, pelIaeMbIMU C

€ro IoOMoImbrO

1.5

OpueHTHpOBaThCS B HEPAPXUUYECKON CTPYKType (alIoBOM CHCTEMBI
(3armuchIBaTh TOJIHOE MM (haiina (karajora), myTh K ¢ailry (karaaory)
N0 HMEIIIEMYyCs OMNUCAaHUI0 (DalIOBON CTPYKTYphl HEKOTOPOIO

HH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGortate c (ailyioBoli CHUCTEMOM MEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aaBarh (KOMUPOBATH,
nepeMeniaTh, MepeuMEHOBBIBATh, YIANIATh U apXUBUPOBAThH (ailibl U

KaTaJloTH, UCIOJIb30BaTh AaHTUBUPYCHYIO IPOTPaMMYy)

1.7

Uckate undopmanuio B MHTEepHETe (B TOM YHUCIE MO KIFOYEBBIM
CJIOBaM, IO HW300pa)KEHHI0), KPUTHUYECKH OTHOCUTHCS K HallJIeHHOM
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTb [UIS JUYHOCTH U 0OIIecTBa
pacmpocTpaHeHUs BpPEAOHOCHOW uH(pOpMalMu, B TOM 4YHCIE

OKCTPEMHUCTCKOI'0 U TCPPOPUCTUICCKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY aipecoB BeO-pecypcoB




1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHUKALUN

1.10

Cobnronate TpeOoBaHMs 0€30MacHON AKCIUTyaTallud TEXHHUYECKHX
CpeACTB HMH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA,
COOIIOIATh CETEeBOM ATUKET, 6a30Bble HOPMBI MH(POPMALMOHHON 3TUKU
U TpaBa mpu paboTe C MPUIOKCHHUSIMH HA JIIOOBIX YCTPOWCTBaX W B

WuTepHere, BHIOMpaTh O€30MacHBIE CTPATETHH MOBEICHUS B CETH

1.11

HpI/IMeHﬂTI) METObI HpO(i)I/IJ'IaKTI/IKI/I HCTraTUBHOI'O BJIMUAHUA CPCIACTB
I/IH(bOpMaIII/IOHHI)IX U KOMMYHUKAITHOHHBIX TEXHOJIOTMHA Ha 3J0pPOBEC

TIOJIb30BAaTCIIA

[To reme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

2.1

KOI[I/IpOBaTI) n JCKOAWPOBATH COO6HI€HI/I$I 0 3alaHHBIM IIpaBUJIaM,
JACMOHCTPUPOBATH IMMOHMMAHHUEC OCHOBHLIX INPHUHOWUIIOB KOJIWPOBAHHA

UHPOPMAIMU PA3TUIHON TPUPOIBI (TEKCTOBOM, rpagudIecKoid, ayano-)

2.2

CpaBHuBaTh JUIMHBI  COOOIIEHMH, 3alMCAHHBIX B  Pa3JIMYHBIX
andaBuTax, ONEpUpPOBaTh €AMHUIIAMU HU3MEpPEHUs] MH(GOPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIauu JaHHBIX

2.3

OuneHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpadUUecKuX,

3BYKOBBIX (pailyioB 1 Bue0(DaiiyioB

ITo Teme «MHbOPMAITMOHHBIE TEXHOJIOTHUI)

3.1

[IpencraBnsTh  pe3yiabTaThl  CBOEH  JAEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUINHBIX MPE3CHTAIUN

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

IIo Teme «TeOpeTI/ILIeCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

IloscHaTp Ha npuMepax pa3januusa MEXKAY IO3UIUOHHBIMU U

HCIIO3MITMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

3anuceiBaTh U CpaBHMBATH 1enble yncia oT 0 no 1024 B paznuyHbIX
MO3UIIMOHHBIX CHUCTEMax CYHUCIeHUs (¢ OCHoBaHmsMU 2, 8, 16),

BBITIOJIHATH apH(bMeTquCKHC onecpanru Hax HUMHA




1.3

PaCKpBIBaTB CMBICJ MOHSATHH «BBICKA3bIBAHHUC), «I0ru4yccKasa

onecpanusa», «JIOrH4€CKOC BLIPAKCHHUCH

1.4

3anuchIBaTh JJOTHYSCKUE BBIPpAXKCHUS C UCIIOJIB30BAHUEM JU3BIOHKIIUH,
KOHBIOHKIIMKM W OTpHLAHHA, OIPCACIIATL HMCTHHHOCTbL JIOTHUYCCKUX
BI)Ipa)KeHI/H\/JI, €CJIM U3BCCTHBI 3HAUYCHUA HCTHHHOCTHU BXOJAIINUX B HETO
INEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTH I JIOIT'MYCCKUX

BBIPAKCHUMN

ITo Teme «ANropUTMBI U TPOrPAMMHUPOBAHUE

2.1

PackpelBaTh ~ CMBICH  TOHATHM  «HCHOJIHUTENbY,  «AITOPUTM»,
«rporpamMma», IOHHMMas pPa3sHUIy MEXAY YIOTpeOJeHUEM ATHUX

TEPMHHOB B OOBIIEHHOH peun U B ”HPOpMaTHKE

2.2

OmmceIBaTh AIITOPUTM PCIICHHA 3aJja4u pa3jInYHbIMU CHOCO6aMI/I, B

TOM YHUCJIC B BUC OJI0K-CXEMBI

2.3

COCTaBJ'ISITI), BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJB30BaAHUEM BETBJIEHUH U IUKIIOB JJId YIIPABJICHHUA

HUCIIOJIHUTCIIAMU

2.4

WUcnonp30BaTh KOHCTAaHTHI H NEPEMEHHBIC  pa3JIMYHBIX  THIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKkKE coAcpKalue HX

BBIPA)KEHUS, UCIIOJIH30BATh ONEPaTOP MPUCBAUBAHUS

2.5

Hcnonb3oBate mpu pa3paboTKe MNporpamMMm JIOTUYECKUE 3HAYEHUS,

oIepalnru U BbIPAXCHNA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI) MMPECAJIOKCHHBIC aJITOPUTMBI, B TOM YHCJIC OIIPEACIIATD,
KakKu€ pe3yjabTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOXECTBE HMCXOIHBIX

3HAYECHUH

2.7

Co3nmaBaTh ¥ OTH@XWUBATh MPOTPAaMMBI Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbII
AJITOPUTMHYECKUH  SI3BIK), pEaNM3YIOIINE HECIOXKHBIC alTOPUTMbI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIOJb30BAHUEM IMKIOB U
BETBIICHUI, B TOM UYHKCJIE PEATHU3YIOUIUE MPOBEPKY IEIUMOCTH OJHOTO
IEJIOTO YHClia Ha APYroe, MpoBepKy HATYpaIbHOTO YKCIa Ha MPOCTOTY,

BBIJACIICHUA I_II/I(I)p N3 HATYPAJIBHOI'O 9HUCJia

9 KJIACCA




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

ITo reme «lludpoBas rpaMOTHOCTHY

1.1

Hcnonb3oBaTh COBpEMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4HCIIE
KOMMYHUKAIIUOHHBIE ~ CEPBHUCHI, OOJIaYHbIE XPAHWJIUINA JAHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE U Tpaduyeckue pemakTopbl, CPEIbl

pa3paboTkn) B y4eOHOH ¥ MOBCEAHEBHON ACITCILHOCTH

1.2

[IpuBoauTs  TpUMEPBHI  HWCIOJB30BAHUA  T'€OMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAApCTBEHHBIX YCIyT, 00pa30BaTEIbHBIX

cepBucoB HTepHETa B yueOHOM U MOBCETHEBHOM e TEIHHOCTH

1.3

Hcnonb3oBaTh pa3nuyHble CpPEeACTBAa 3allUTHl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 0OECTICUCHHMSI, 3alTUIIATh IEPCOHATHHYIO HH()OPMAITHIO
OT  HECAHKIIMOHMPOBAHHOTO  JIOCTyNla W  €ro  IOCIeACTBUM
(paszriamenus, TOJIMEHBI, YTpaThbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIMAIBHO-TICHXOJIOTUYECKUX  ACHEKTOB
WCTIONB30BaHUs ceTH MHTepHeT (cereBass aHOHMMHOCTH, ITM(POBOI
clel, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIACHOCTb

BPEIOHOCHOTO KOJ1a)

1.4

Pacrio3HaBaTh MOMBITKM W TpPEayNpekaaTb BOBIedeHHE cel0s U
OKPY)KAIOIIUX B JECTPYKTUBHBbIE W KPUMHHAIbHBIE (POPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UTMHT, (DUIIIUHT)

[To reme «Teopernueckue 0OCHOBBI HH(POPMATUKID)

2.1

PackppiBaTh ~ CMBICT  TOHATHH  «MOJAEIB»,  «MOJICIMPOBAHUCY,
ONpenesATh BHJBI MOJCICH, OIEHWBATh aJEKBATHOCTh MOJCIH

MOJCIINPYECMOMY 06’LCKTy " OCJsIM MOACIIMPOBAHUA

2.2

Hcnonn3oBarh Fpa(bbl U JCPCBbA OJIA MOACIIUPOBAHUSA CUCTEM CETeBOM

U MepapXU4eCcKOi CTPYKTYphI, HAXOIUTh KpaTuallliuii myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUE)

3.1

Pa30uBath 3alauy Ha noAsaaavul, COCTABJIATh, BBIIIOJHATE BPYUYHYIO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC aJITOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA

HUCIIOJTHUTCIIAMHA

3.2

CocTaBiATh M OTJIAXKHUBATH nporpamMmsl, peCajiu3yromuec TUIIOBLIC

AJITOPUTMBI o6pa60T1<1/1 YHCJIOBBIX MOC/IE0BAaTEILHOCTEM nin




OJIHOMEPHBIX YHCIOBBIX MacCHBOB (IIOMCK MAaKCHUMYMOB, MUHUMYMOB,
CYMMBbI WJIHM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBAaMH) Ha
OJTHOM W3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxoybHBINA ANTOPUTMUYECKUH SI3BIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BeiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MIOCTABJICHHOW 3amadel (TaOiuipl, CXeMbl, TpaduKu, AHMArpamMMbl) C
WCTIOJb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJICTB

00paboOTKN JaHHBIX

4.2

Hcnons30Bath 3JIEKTpOHHBIE TaOMUIBI 1T 0OpabOTKH, aHamu3a |
BH3yaIM3aIliM YHUCIIOBBIX JAHHBIX, B TOM 4YHCIIE C BBIICICHHCM
IUana3oHa TaONHIbl W YINOPSAOYMBAHHEM (COPTHPOBKOM) €ro

9JICMCHTOB

4.3

Co3maBaTh W TPUMEHATH B JJIEKTPOHHBIX Tabmunax (GopMynbl ams
pacuéToB ¢ UCMOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIIMHA
(cyMmmHupoBaHWE H TOACYET 3HAYCHHM, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apu(MeTH4YecKoe, IMOUCK MaKCUMaJIbHOTO H
MHUHUMAJIBHOTO 3HAYEHHMS ), a0OCOIIOTHON, OTHOCUTEIPHOM, CMEIIaHHON

aJipecaryu

4.4

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/IHI>I JUIA YHUCJIICHHOTO

MOJCIIMPOBAHUA B IIPOCTHIX 3aja4ax U3 pa3HbIX yLIe6HBIX npeaMETOB




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEIBHOE YCTPOHCTBO, paboTaroliee Mo
nporpaMMe. THUIBI KOMIIBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPBI,  CylepKOMIbIOTepbl.  MoOuibHble — ycTpoiicTBa.  TexHuka

0€30MacHOCTH | MpaBuia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa W MX HasHadeHue. [Ipormeccop.
OnepaTuBHAasT W JOJITOBPEMEHHAas NaMATb. YCTPOWCTBA BBOAA M BBIBOJA.
CeHcopHbII BBOJ, TaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM

ayTeHTU(UKaUN

1.3

Ucrtopus pa3BuTHS KOMIBIOTEPOB M IporpammHoro obecrneueHus. [lokonenus
KoMrbioTepoB.  CoBpeMEeHHbIE  TEHICHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkommbiorepsl. [lapamnenbHbpie BeruvciaeHus. [lepcoHanbHbIE KOMIBIOTED.
[Ipoueccop u ero xapakTepuUCTUKH (TakToOBasi YacTOTa, pPa3psSIHOCTD).
OneparrBHas naMmsaTh. JloaroBpemMeHHas naMsTh. Y CTPOMCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX IaHHBIX (OTEepaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPAOTENIbHBI HAKOMUTENb, IMOCTOSIHHAS MaMsiThb CMapTPoHa) U CKOPOCTh

J0CTYyIla U1 pa3/IMYHbIX BUIOB HOCUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. IlpukiagHoe  mporpaMMHOe
obecrnieueHue. Cucremnoe MIPOrpaMMHOE obecnieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm W JAaHHbBIX. becrnaTHbie u

YCJ'IOBHO-6CCHJ'I3THLIG IIporpaMMual. CBOGOI[HOG IMporpaMMHOC obecnieyeHne

1.5

@aiinbl v nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHbie
pa3Mepsl (aiiioB pa3NMUYHBIX THUIOB (CTpaHHIA TEKCTa, JJIEKTPOHHAs KHWTA,

doTorpadusi, 3anuck NeCHU, BUICOKIIHII, TOTHOMETPAKHBIN (HIbM)

1.6

[Mpunuunsl noctpoeHust ¢aitnobix cucteMm. [lonmnoe umsa Qaiina (mamku,

katanora). [Iyrs k ¢aiiny (manke, kaTaaory)

1.7

daiinoBelii MeHekep. PaboTa ¢ daiinamu u mankaMu (KaTajoramu): CO3JaHHUE,

KOIIMPOBAHUC, TIEPCMCIICHUEC, NCPCUMCHOBAHUC U YHAJICHUC (baﬁHOB n I1arokK




(xatasioroB). Ilouck (aiinoB cpeacTBaMu OMEPAITUOHHON CHCTEMBI

1.8

ApxuBanus JaHHbIX. Vcnonap30Banne nporpaMM-apXxuBaTopoB

1.9

KomnerotepHble BUPYCHI U APYT'HE€ BPEAOHOCHBIE IporpaMmsl. [IporpamMmser s

3aILMTHI OT BUPYCOB

1.10

O6benunenne koMibioTepoB B ceTb. Ceth MHTEepHET. BeO-cTpanuna, BeO-caiT.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. Ilouckoeie cuctemsl. [lomck
MHPOpPMALMK IO KIIOYEBBIM CJIOBaM M N0 H300paxkeHuto. Jl0CTOBEpHOCTH

nHpopmanuu, noaydyeHHon u3 Murepuera

1.11

CoBpeMeHHbIE CEepBUCHI HHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil 3THKET, 6a30Bble HOPMBI HHPOPMALIMOHHOM ATUKH U MpaBa MpHu padoTe

B cetu UuTepHet. CtpaTerun 6e3onacHoro noseneHust B Mutepuere

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

Nudopmanust — 0HO U3 OCHOBHBIX OHATUN COBpeMEHHOM Hayku. MHpopmarius
KaK CBeJIeHUS, MpeJHa3HAUYEHHbIE JJIS1 BOCIPHUATHS YEIIOBEKOM, U MH(OpMAIIHs

KaK JIaHHbIE, KOTOpbIE MOTYT OBITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMHCAHMS HENPEPBIBHBIX OOBEKTOB U
MPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MHQOpMaIMoHHbIE MPOIECcChl —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, TpeoOpa3oBaHUEM U Nepeaduel JaHHbIX

2.3

CumBon. Andasur. MomHocts andaButa. PazHooOpasue si3bIKOB U aaBUTOB.
EcrectBenHble u QopMaiibHble S3BIKA. AJ(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiii andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWH)
(uKCHpOBaHHOW JUIMHBI B JBOMYHOM aidaBute. IIpeoOpazoBanue mr000TO
anaBuTa K JBOMYHOMY. KOJIMYECTBO pa3iMvHBIX CIIOB (DMKCHPOBAHHOM JTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH

2.4

KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(baBI/ITa C MIOMOIIIBIO KOJOBBIX CJIOB B IPYIrOM

andaBuTe, KOJ0Bas TaOJIHIA, IEKOTUPOBAHUE

2.5

I[BOH‘IHLIﬁ KO. HpeI[CTaBJ'IeHI/Ie JaHHBIX B KOMIIBIOTCPEC KdaK TCKCTOB B

JABOMYHOM aJ'I(baBI/ITe

2.6

NudopmanronHsiii 00b€M TaHHBIX. BUT — MUHMMasbHas €IUHHIIA KOJIMYECTBA

UH(pOpMaLUU — ABOWYHBIN pa3psz. baiit, kunobaiit, merabaiiT, rurabait

2.7

CKOpOCTL nepeaayn  OaHHBIX. | 2910705050013 CKOpPOCTH IIep€aavyu  JaHHbIX.

Hckaxenne HH(bOpMaHHH Ipu nepegadc

2.8

KomupoBanue texcroB. PaBHomepHBI koxa. HepaBHoMepHsiii kon. KommpoBka

ASCIl. Bocemubutaeie koaupoBku. Ilonste o xkomupoBkax UNICODE.




JlekoqupoBaHue  COOOWIEHH C  HUCMOJB30BAaHHMEM  PAaBHOMEPHOTO U

HEpaBHOMEpHOTo Koja. MHpopMaIoHHbIi 00bEM TekcTa

OOmiee mnpencrtaBieHHe O LU(GPOBOM MPEICTABICHUU ayIMOBU3YaJIbHBIX U

2.9 JIpyrux HenpepbiBHbIX JaHHbIX. KonupoBanue nBera. llBetoBble Mozenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpesncTaBiieHue uzoOpaxeHuil. I[lukcens. Onenka
2.10 UHPOpPMAMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX Ui PacTPOBOTO
n300pakeHUs
KonnpoBanne 3Byka. PaspsnHocTe m yactota auckpermsanuu. KommyecTBo
211 kaHaioB 3amucu. OIleHKa KOJIMYECTBEHHBIX I1apaMEeTpPOB, CBSI3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB
3 NudopmanroHHble TEXHOJIOTUN
31 TekcToBBIE TOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuLa, ab3al], CTpoKa,
' CJIOBO, CUMBOJT)
39 TexcToBBIE TpollecCOp — HWHCTPYMEHT CO3/aHus, pPEJaKTUPOBAHUS U
' dhopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra
PenaktupoBanme Tekcta. CpoiictBa cumBojioB. Ilpudrt. Tumsr mpudros
33 (pyOnenble, ¢ 3acedykamMd, MOHOIIMPUHHBIE). [lomyXupHOE H KypCHBHOE
' Hauepranue. CBoiicTBa ab3aleB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBaJ,
BbIpaBHHBaHUe. CTuiieBoe (popmMaTupoBaHHe
34 CrpykrypupoBanue uHPOpMAUU C TOMOIIbIO CHUCKOB U  TaOmuIl.
' MHuoroypoBHeBble cTUCKU. JJoO6aBneHue TabauIl B TEKCTOBBIE JJOKYMEHTBI
35 BcraBka m300pakeHHI B TEKCTOBBIE JMOKYMEHTHI. OOTekaHHE W300paKCHHM
' TEeKCTOM. BKiItoueHne B TEKCTOBBINM JOKYMEHT IuarpaMm u Gopmyi
" [Tapametpsl cTpanuibl, Hymepanusi crpaHull. JloOaBineHue B JOKYMEHT
' KOJIOHTHUTYJIOB, CCBLIOK
[IpoBepka mpaBommcanusa. PacctanoBka mepeHocoB. ['0j0coBoil BBOJ TEKCTa.
3.7 OnTuueckoe pacrno3HaBanue Tekcra. KommbroTepHsiil nepeBoa. McnonszoBanue
cepBucoB ceTH HTepHeT 11 00paboTKU TeKcTa
38 3HaKOMCTBO C  rpaduyeckMMHM  pelakTopamMu.  PacTpoBble  pUCYHKH.
' Hcnonbs3oBanue rpaguueckux NpUMUTHBOB
Onepanyu peakTUpOBaHUs TpadHUECKUX OOBEKTOB, B TOM 4HUCIE IH(POBBIX
3.9 ¢dotorpaduii: m3MeHeHue pazmepa, OOpe3Ka, IMOBOPOT, OTpaKeHHE, padora c

obOnacTsIMu (BLI,I[eJ'IeHI/Ie, KOIMMPOBAHUEC, 3aJIMBKa I_IBGTOM), KOppCKIuA 1BCTA,




SIPKOCTU ¥ KOHTPACTHOCTH
Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
3.10 CpPEICTBAaMHU TEKCTOBOI'O IPOLIECCOpPAa WIHM JAPYrUX IporpaMM (IPUIIOKEHUH).
Jlo6aBiieHrEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [MoaroroBka MynbTUMenMiHBIX Tpe3eHTanuii. Crmaiia. JloOaBneHue Ha crnaiin
' TEKCTa U n300paxkeHnid. Pabota ¢ HECKOJIBKUMU ClaiilaMu
3.12 JloGaBiienne Ha claii] ayTMoBU3yalbHBIX JaHHBIX. AHUMaIus. [ unepcchuiku
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckre 0CHOBBI HHPOPMATHKU
Heno3unmonHsle ¥ MO3ULMOHHBIE CUCTEMBI cuncieHus. Andasur. OcHoBaHUeE.
1.1 Pazsépuyras dopma 3ammcu umcna. I[lepeBox B NECATUUHYIO CHCTEMY YHCEN,
3alMCaHHBIX B JIPYTUX CUCTEMAaX CUMCIICHHS
1.2 Pumckast cucrema cunciaeHust
JIBonunas cuctema cuucienus. [lepeBon nensix yucen B npenenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cuncieHus. BocbmepuuHas cucrema cuncnenus. [lepeson
13 Yucel M3 BOCBMEPUYHOM CHUCTEMBI B JBOUYHYIO M JACCATUYHYIO CHCTEMBI U
' obparno. Illectnaguarepuunas cucrema cuuciaenus. IlepeBon uymcen wu3
HIECTHAALATEPUYHON CHUCTEMBbI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI U 00paTHO
1.4 Apudmernueckue onepanuu B ABOUYHON CUCTEME CUMCIICHUS
Jlornueckne  BbICKa3blBaHMs.  Jlornueckne  3HAa4eHUs  BbICKA3bIBaHUMU.
DNIEMEHTapHbIE M COCTaBHbIE BBICKa3bIBaHUs. Jlormueckue omnepauuu: «u»
L5 (KOHBIOHKIIUS, JIOTHUECKOE YMHOXXEHHE), «WIN» (IAU3BIOHKIUS, JOTHYECKOe
' CIIOXEHHE), «He» (Jorudeckoe oTpuilanue). [Ipuopurer noruueckux omnepanui.
OnpezneneHre HCTUHHOCTU COCTAaBHOTO  BBICKAa3bIBaHUSI IIPU  HM3BECTHBIX
3HAQUYEHMSIX UCTUHHOCTU BXOSIIIMX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUI
16 Jlornueckue BoipaxkeHus. [IpaBuma 3anucu nornueckux BolpakeHuil. [locrpoenune
' TaOIUIl HCTUHHOCTHU JIOTUYECKUX BBIPKECHHIMA
1.7 Jlornueckue 31€MEHThI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBAaMH KOMIIbIOTEpA
2 AJTOPUTMBI U IPOTPAMMHUPOBAHKE
2.1 [lonatue anropurma. HWcnonHuTenn aiaropuTMoB. AJTOPUTM Kak IUIaH




YIIPpaBJICHUA UCIIOJIHUTCIICM

2.2

CaoiictBa anropurma. CriocoObl 3amucu aaropuTma (CJIOBECHbIN, B BUJIE OJIOK-

CXEMBI, IIporpamMmma)

2.3

Anroput™Muueckre KOHCTpYKIHMH. KoHCTpykuusi «ciemoBanue». JIMHEHHBIM
anroput™M.  OTrpaHUYEHHOCTh  JIMHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTh
MPENYCMOTPETH 3aBUCUMOCTD MOCIIEIOBATEIILHOCTH BBINOJHIEMBIX IEUCTBUM OT

HCXOJHBIX JaHHBIX
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KOHCTPYKIII/IH «BCTBJICHHUC). IIOJIHAsA W HCIIOJIHasA (i)OpMI)I. Bremmonnenne u
HECBLBIINNOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTI) " JIOXKHOCTDb BI)ICKa3I)IBaHI/I$I). HpOCTI)IG n

COCTaBHBIC YCIIOBHUSA

2.5

KOHCTPYKIII/H[ (IMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpeHHﬁ, C

YCIIOBUEM BBITIOJIHEHM S, C HCpCMCHHOfI OUKJIa

2.6

Pazpabotka mis GopMaTbHOTO HCHOJHUTENIS aJTOpUTMa, MPUBOISAIIETO K
TpeOyeMOMy pe3ylbTaTy IMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HCCJIOXHBIX aJITrOpUTMOB C HCIOJB30BAHUEM 1HKIOB H BETBJICHUI JJISA
yrnpaBieHuss (HOpMaIbHBIMH  HUCIOJHUTENSIMUA. BBIMOTHEHHWE  aITOpPUTMOB

BPYUYHYIO U Ha KOMITbloTepe. CUHTaKCHUYECKUE U JIornueckue omunoku. OTKas3bl

2.7

SAzpik  mporpammupoBanusi  (Python, C++, Java, C#, IlkonbHbIiA
Anroputmuueckuii  SI3p1k). CucrteMa NpOrpaMMHPOBAHMS: PEAAKTOP TEKCTa

MIPOrpaMM, TPAHCISATOP, OTIIATIUK

2.8

HepeMeHHaﬂ: THUII, WM, 3HaA4YCHHC. I_IGJ'IBIG, BCIICCTBCHHBIC MW CHMBOJIBHBIC

IIEPEMCHHBIC

2.9

Oneparop mnpucBauBaHus. ApU(PMETHUYECKHE BBIPAKEHUS U MOPAIOK HUX
BbluncieHus. Onepanuu ¢ UeIbIMU YUCIaMU: [EJIOUUCIICHHOE JeJIEHUE, OCTaTOK

OT OCJICHHUA. HpOBepKa ACIIMMOCTH OAHOI'O IEJIOrO YrcCjia Ha ApYroe

2.10

BerBnenns. CocraBHBIC YCJIO0BUS (33.HI/ICB JJOTHYCCKHX BLIpa)KeHI/Iﬁ Ha
HN3Yy4acMOM SA3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnenue MHUHUMYMa U MAaKCUMYyMa
u3 JIBYyX, TpéX u IICTBI]C)éX yucen. Pemenue KBaJApaTHOI'O0 YpaBHCHUA, UMCIOILCTO

BCIICCTBCHHBIC KOPHU

211

I[I/IaJ'IOl"OBaSI OTJIadKa TpOoTrpaMM: MOMmIaroBO€ BBIIIOJIHCHHUE, ITPOCMOTP 3HAYEHUI

BCJIIMYHH, OTJIAAOYHBIMN BBIBO/, BBI60p TOYKH OCTAaHOBA

212

HI/IKJ'I C YCJIOBUCM. A.]'IFOpI/ITM EBknua a1 HaXxoKIeHUs HaMOOJIBIIETO O6H_ICFO
ACIIUTCIIA ABYX HATYPAJIbHBIX YHUCCIIL. Pa3Ouenue 3amnucu HaTypaJIbHOTO YUCJIa B

MO3UILIMOHHON CHCTEME C OCHOBaHHWECM, MCHBIIMM WJIHW PaBHBIM 10, Ha




OTJeNbHBIC IIH(PBI

2.13

Hukn ¢ nepemMmeHHONW. AJITOPUTMBI IPOBEPKU ACITUMOCTH OJIHOTO LIEJIOT0 YUCIIa

Ha Jpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA IPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX AAaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHass 06paboTka cTpok. [ToAacu€T 9acTOThHl MOSBJICHHS CHMBOJA B

cTpoke. Berpoennsie GyHKIMY 151 0OpabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJlbTaTOB pabOThl alropuTMa IpU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONpPEJEICHHE BO3MOXHBIX BXOJHBIX JAHHBIX,

MPUBOISIINX K JAHHOMY PE3yJIbTaTy

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Hudposas rpaMmoTHOCTH

1.1

I'mobGanbhass cers Wutepner. IP-agpeca y3nos. CereBoe XpaHEHHE JaHHBIX.
MeToibl MHAMBHUIYaIbHOTO U KOJJIEKTUBHOTO pa3MeleHNsl HOBOW MH(OpMaLny B
Wntepuere. bosbline naHHble (MHTEPHET-JAHHBIE, B YaCTHOCTH JaHHbIE

COIMATILHBIX CETEH)

1.2

[Tonsatue 006 wuHpoOpManuoHHOW Oe30macHOCTH. YTPo3bl HHGOPMAIIMOHHON
0€30MacHOCTH MPHU pabOTe B TJIOOATBHON CETH W METOJIBI MPOTHBOJACHCTBHUS HM.
[IpaBuna Ge3omacHOW ayTeHTH(UKAMK. 3aniuTa JUYHOW MH(OpPMAIMU B CETH
WNurtepuer. besomacHele  cTpareruu moBeneHHss B ceTd  VIHTepHeT.
[IpenynpexaeHue BOBIEYEHHUS B JECTPYKTUBHBIE U KPUMHUHAIbHBIE (POPMBI

CETEBOM aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue GopMbl)

1.3

Bunpl nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIC
CepBHUCHI (IOYTOBAsI CIIY)KOa, BUICO-KOH(DEPEHII-CBSI3b U APYIHE), CIIPABOYHBIC
CIyXObl (KapTbl, paclUCaHUsi U JPYTHe), TOUCKOBBIE CIYXKObI, CIyXKObI
OOHOBJICHHSI TPOTPAMMHOTO oOOecriedyeHusT W Jpyrue ciyxObl. CepBHUCHI
rocyqapcTBeHHbIX  ycnyr. OOnmayHble XpaHuiauina jgaHHbIX.  Cpesnctsa
COBMECTHOM  pa3paloTku J0KyMeHTOB (oHmaiiH-o¢ucsl). IIporpammuoe
oOecrieueHMe Kak BeO-cepBHMC: OHJIAHHOBBIE TEKCTOBBIE U Tpaduueckue

PCOAAKTOPLI, CPCAbI pa3pa60TKH nporpamm

Teopernueckre 0CHOBBI HHYOPMATHKH

2.1

Mogensb. 33[[&111/1, pemacMbIC € TTOMOMIBIO MOACIUPOBAHUA. Knaccmbmcaunn




Mojeneld. MatepuanbHple  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIIH.
HenpepsiBHblE M guckpeTHble Monenu. Mmurtanuonnsle Mozenu. Hrposbie
mojenu. OLeHKa COOTBETCTBHS MOJIEIN MOJIEIMPYEMOMY OOBEKTY U LM

MOJACIIMPOBAHUA

2.2

Tabnuunbie mogenu. Tabnuma Kak NpeacTaBlIeHUue OTHOIIECHUS

2.3

ba3pl nmannbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOUIMX 3aJaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebOpo, myrb. OpHEHTHPOBAHHBIE W HEOPUEHTHPOBAHHBIC
rpadsl. Jlniuna (Bec) pebpa. BecoBas marpuma rpada. [nmHa nytn Mexmy
BepmrHaMmu rpada. Ilouck ontumanbHoro nyta B rpade. HauanpHas BepiinHa
(MCTOYHMK) ¥ KOHEYHas BepliMHa (CTOK) B OpPUEHTUPOBAHHOM Tpade.

Boruncnenue konmyecTBa ImyTel B HaIpaBJICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), quct, pedpo (mayra) aepeBa. Beicota aepesa.
IomnepeBo. Ilpumepsl wucnonb3oBaHUs JAepeBbeB. [lepeGop BapHaHTOB C

MTOMOIIBIO JIepeBa

2.6

[TonsiTue MaremaTH4eckoW MoOJenW. 3aJaud, pemaeMble C  MOMOIIBIO
MaTeMaTHYEeCKOTO (KOMITBIOTEPHOTO) MO/JIETTUPOBAHMSL. Ot1imune
MaTeMaTUYEeCKOM MOJENM OT HAaTypHOM MOJEIM U OT  CJIOBECHOTO

(muTepaTypHOT0) ONMCaHUs 00bEKTa

2.7

OTansl KOMIIBIOTCPHOTO MOJCIMPOBAHHUA: IIOCTAHOBKA 3aJdadd, IOCTPOCHUC
MaTeMaTH4eCKOi MOJICIIH, IIporpaMmMHast pcaii3anms, TECTUPOBAHHC,
IIPOBECACHUEC KOMIIBIOTCPHOI'0 OJKCIECpHMMCHTA, aHallu3 €ro pe3yjbTaToB,

YTOYHCHUEC MOJICIIN

AJNTOpPUTMBI U IPOTrPAMMHPOBAHHE

3.1

Paz0uenne 3aJa4d Ha I1oA3aaadH. CocraBnenue AJIrOpUuTMOB MU IIpOrpaMm C
HCIIOJIb30BaHHUCM BCTBHCHHﬁ, IMUKIIOB M BCIIOMOI'aTCJIIbHBIX AJITOPHUTMOB [JIA

YIIpaBJICHUA UCIIOJIHUTCIICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabmuunbie BenuuuHbl (MaccuBbl). OgHOMEpHble MaccuBbl. COCTaBIICHHE H
OTNaJKa MPOrpaMM, pPEaTU3yIOIIUX THIOBBIE  aIrOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHUCIIOBBIX MAacCHBOB, Ha OJTHOM W3 SI3bIKOB MPOTPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, llkonbHbli AnropurMuyeckuil S3bIk):
3alMoJHEHHE YHCIOBOTO MAacCHBa CIy4yallHBIMH YHCIaMH, B COOTBETCTBHU C
dbopmynolt wian myTéM BBOJA YMCEN, HAXOXKJIECHHE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIM MOUCK 33JJaHHOT0 3HAYCHUS B MACCHBE, IOJICUYET PJICMEHTOB MACCHBA,

YAOBJICTBOPATOIIUX 3aaHHOMY  YCJIOBUIO, HaXOXIACHUC MHHHMAJIBHOI'O




(MakcuMmanbHOrO) 35emMeHTa MaccuBa. CopTupoBKa MaccuBa

3.3

O0paboTka TOTOKAa [AHHBIX: BBIYHUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHErO
apu(METHYECKOTO0, MUHUMAIBHOTO M MaKCHMAaJbHOTO 3HAYCHHS HIIEMEHTOB

MMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBUIO

3.4

Vnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajioB oT IH(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepsl
HCIIOJIb30BaHUA  MPUHOMUIIA 06paTHOI>'I CBJA3HM B CUCTCMAax  yIpaBJICHUIA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcle B pobOoToTexHuke. [Ipumepsl
POOOTH3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABIIEHUS IBUKEHUEM B TPAHCIOPTHOU
CHCTEME, CBapOoyYHas JMHUS aBTO3aBOJA, AaBTOMATH3HPOBAHHOE YIIPABJICHHUE
OTOTUIEHHMEM JIOMa, AaBTOHOMHAs CHCTeMa YIpPaBICHHUS TPaHCIOPTHBIM

CPEICTBOM U JPYTU€ CUCTEMBbI)

NudopmanoHHble TEXHOJIOTUN

4.1

[Tonsite 06 31eKTpOHHBIX TaOnuuax. TUIBl JTaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabnuupl. PenaktupoBanue u ¢popmatrpoBanue tadbnui. Berpoennsie GyHKIMN
JUIA TIOMCKa MaKCMMyMa, MUHUMYMa, CYMMBbl U CpPEIHEro apu(pMeTHYECKOro.
CoprupoBKka JaHHBIX B BBIIEICHHOM JuanasoHe. Iloctpoenme numarpamm
(ructorpamma, Kpyromas auarpamMma, ToudedyHas guarpamma). BwiOop Ttwuma

AuarpaMMbl

4.2

[IpeobOpazoBanue dopmyn mpu kKonupoBaHuu. OTHOCUTENNBbHAS, aOCOJIOTHAS

CMCUIaHHas aapecalus

4.3

YcinoBHBIE BBIUUCIICHUS B JCKTPOHHBIX TabOiumax. CyMMHpPOBAaHHE M TOACUYET
3HAYCHHH, OTBEYAIOIIUX 3aJaHHOMY yciaoBUIO. OOpaboTka OObIIMX HAOOPOB

JaHHBbIX. YwuciaeHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6J'H/II_[aX

4.4

Ponp mHMOpMALMOHHBIX TEXHOJOTUH B PAa3BUTUM SKOHOMUKH MHUPA, CTPAHBI,
peruoHa. OTKpbIThIe OOpa3oBarenbHbIe pecypchl. llpodeccun, cBsizaHHbIE C
uHbpOpMaTUKOH ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIIOKEHUHM, TECTUPOBIIHK,
aApPXUTEKTOp TMPOTPAMMHOI0 OOecleyeHHs, CHEIMATUCT IO aHAIU3y JaHHBIX,

CHCTEMHBIN AIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBH)

1.1

BnageHne OCHOBHBIMM MOHATUSAMHU: HMHpOpManus, Iepeaaya,
XpaHeHue U 00paboTka MHPOPMAILMH, aANTOPUTM, MOJENb, ITUPPOBOI
NPOJYKT M WX UCHOJB30BaHME U1 pelIeHHs Y4eOHBIX H

MMPAKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTHUYECKaAsd  OIIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEeHHs HWH(OPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavil JaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBaTh Liesble yucina ot 0 go 1024 B
Pa3IUYHBIX TO3UIMOHHBIX CUCTEMAX CUMCIICHHS C OCHOBAaHUAMH 2, &,

16, BBIMOJHATH apuU(pMETHUECKHE OTIEPALIN HaJl HUMH

2.3

YMeHHe KOJIUpOBaTh M JEKOJUPOBATh COOOIICHUS IO 3aJaHHBIM
npaBujaM; TOHHMAaHHE OCHOBHBIX IPHUHIIUIIOB  KOJUPOBAHUS

uHGOPMAIIUU PA3IMYHON IPUPOIBI: TEKCTOBOM, rpaduyeckoil, ayamo

2.4

VYMeHnne 3ammMchiBaTh JIOTHYECKHUE BBIPAXCHUA C HCIIOJIB30BaAHHUEM
JAU3BIOHKIKWHU, KOHBIOHKIHWU W OTPULAHUA, OIPCACIIATbL HMCTHHHOCTD
JJOTMYCCKHUX BLIpa)KeHHﬁ, C€CJIM HU3BCCTHBI 3HAYCHHUA HMCTHHHOCTHU
BXOJAIIHUX B HCIo MEPEMCHHLBIX, CTPOUTH Ta6J'II/II_I]E>I HCTHHHOCTH JIA
JJOTMYCCKHUX BLIpa)I(eHI/Iﬁ; 3aIlIMCbIBATL JIOTUYCCKUC BBIPAXKCHUA Ha

N3y4acMOM A3BIKE ITPOTPaAMMHUPOBAHUS

2.5

YMeHue cocTaBisAThb, BBINOJIHATH BpPYYHYHO M Ha KOMIIBIOTEPE
HECJIO)KHBIE ~ aJNTOPUTMBl  JUIS  YOpPaBICHHUS  UCIOJHUTEISIMHU
(Uepenamka, YepT&KHUK M Jpyrue); co3laBaTb U OTIaKUBATh
porpamMMbl Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

IMackans, Java, C#, UlkonpHBIH AnrOpUTMHYECKUN  SI3BIK),




peanu3yroume HeCIOKHBIE AITOPUTMbI 00PA0OTKHA YMCIOBBIX JaHHBIX
C UCMOJB30BAaHUEM IIMKJIOB W BETBJICHUI; yMEHHE pa3OMBaTh 3a1a4d
Ha moasagavu, UCIOJIb30BATh KOHCTAHTBI, ICPEMCHHLIC U BBIPAKCHHUA
Pa3IIMIHBIX THUIIOB (‘-II/ICJIOBI)IX, JJIOTUYECKUX, CI/IMBOJII)HI)IX);
AHAJIM3UPOBATH HpGZIJIO)KGHHBIfI AJIrOpUT™M, OHNpPCACIATD, KaKue
PE3yiabTaTbl BO3MOXKHBI IpPpU 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3ammcatb Ha H3y4aeMOM  SI3BIKE IPOIPaMMHMPOBAHMS
QITOPUTMBI IIPOBEPKH AEIUMOCTH OJHOTO LEJOr0 4HCila Ha APYroe,
MIPOBEPKU HATYpaJbHOTO YHUCJIa HA MPOCTOTY, BBIJIENECHUS LUp U3
HaTypaJbHOIO 4YHUCJA, IOUCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBI

YHCIOBOM MOCJIEIOBATCILHOCTH

2.7

Bianenne ymeHHeM OpHEHTHpPOBATBCA B HEPAPXUUYECKON CTPYKType
(haiimoBo¥ cucTeMbl, paboTaTh ¢ (haitI0BOM CUCTEMON MTEPCOHAIBHOTO
KOMIIBIOTEpAa C MCIHOJIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
HMCHHO: CO3JaBaTb, KOIIMPOBATb, NEpEMEIIaTh, INEPECUMCHOBBIBATD,

yIaJsaTh U apXUBUPOBATH (Pailsibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMU U HaBbIKaMU HCITIO0JIb30BaHUA I/IH(bOpMaHI/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI I IIOUCKa, XpaHCHMHA,

00paboTKHM U TIepeiayil ¥ aHAIM3a PA3IUYHBIX BUIOB HH(GOPMAITHI

2.9

YMeHue BrIOHpaTh CIIOCO0 MPECTABICHUS TAHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajaveil (TaOauIbl, CXeMbl, rpaduKu, ITUarpamMMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh U CTPYKTYpUPOBaTh  HMH(OPMAIIHIO,
UCIIONIB3YSl DJIGKTPOHHBIE TaONUIBl JUis OOpabdOTKH, aHamu3a W
BU3YyaJIM3allMM YHUCJIOBBIX JAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
nUamna3oHa TaOMUIbl U YIOOPSAOYMBaHHEM (COPTHUPOBKOH) €ro
JJIEMEHTOB; YMEHHUE MPUMEHSATH B 3JIEKTPOHHBIX Tabmunax (Gpopmysb
JUIi  pacy€ToB C  HUCHOJBb30BAHWEM  BCTPOCHHBIX  (YHKIMH,
a0COJIIOTHON, OTHOCHUTENBHOM, CMEIIaHHOM aJipecaliiy; UCI0JIb30BaTh
9JIEKTPOHHBIE TAOIMIBI I YMCICHHOTO MOJEIMPOBAHUS B MPOCTBIX

3alavax U3 pa3HbIX y‘Ie6HBIX npeamMcToOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D
IHO UH®OPMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUSA

Hudposas rpaMOTHOCTD

1.1

@aitel 1 manku (katanoru). [IpuHIUNBI OCTpOeHUs (AMIOBBIX CHCTEM.
[Tonroe nms daiina (manku). [Iyte x daitny (manke). Pabota ¢ daiinamu u
KaTajoraMu CpeJCTBaMH OINEpallMOHHOW CHCTEMBI: CO3JJaHHe, KOMPOBAHUE,
nepeMelleHue, IepenMeHOBaHle U yajaeHue ¢GailyioB U mamnok (KaTajoros).
Tunsl ¢aitnoB. CpoiictBa (aiinos. Paitnoseiii MeHemxkep. [lonck ¢aiinos

CpeICTBaMU OMEPAIIMOHHON CUCTEMBI

1.2

O6benuaeHne KOMIbIOTEPOB B ceTh. Ceth MuTepHeT. Beb-cTpanuia, BeO-
cant. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[Touck wHdopManuu 1O KIOYEBBIM CJIOBaM M MO H300pa)KeHHIO.
HoctoBepHocTh nHbOpMauy, moryaeHHon u3 Muarepuera. [P-anpeca y3ios.

CeteBo€ XpaHEHHE TAHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIMCKpeTHOCTh TaHHBIX. BO3MOXKHOCTD OMUCaHUsI HEMIPEPHIBHBIX 0OBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBout. Andasut. MontHocTh andasura. J{Bonunsiii andasurt. KosmuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIMi) (PUKCHUPOBAHHON JJIMHBI B
nBonyHoM andasute. IIpeoOpaszoBanue n000ro andaBuTa K ABOMYHOMY.
KonuuectBo pa3nuyHblXx clIOB (UKCUPOBAHHON JIUHBI B ajdaBuTe
onpeaenéHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB 0AHOTO anaBUTa C MOMOMIBIO KOJOBBIX CIIOB B
npyrom andaBute, KojoBas Tabnuma, AekogupoBaHue. KoaupoBaHue
TekctoB. PaBHOMepHbiii koa. HepaBHomepnsblii kona. Koamposka ASCII.
BocbmubOutHeie  koaupoBku. Ilomstme o  komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUI C  HCHOJIB30BAaHUEM PABHOMEPHOTO U

HepaBHOMEpHOTo KoJa. H(popMalMoHHbIH 00bEM TekcTa

2.2

Nudopmanmonnsiii 00bEM JMaHHBIX. bUT — MUHUMAaNbHAas eIWHUIA
KOJM4YecTBa WHGOpMAlMU — JBOWYHBIMN paspsa. EnuHunbl  u3mepeHus
nHpopmanoHHOTO 00BEMA naHHBIX. but, OaiiT, kumobaiiT, MerabailrT,

rurabaiit. CkopocTh Tmepenadyu JaHHBIX. EQUHHUIBI CKOPOCTH TMepenadyu




JTaHHBIX

2.3

KomupoBanue mBera. IlBetoBeie wmonenu. Mopens RGB. I'myOuna
koxupoBaHnus. [lamutpa.

PactpoBoe u BekTropHOE mpejacraBieHue uzoOpaxeHuil. Ilukcens. Onenka
UHPOPMALMOHHOTO 00BEMA TpaHUUecKHX JaHHBIX JUISI  PacTPOBOIO

U300paKCHUS

24

Konnposanue 3Byka. PaspsaHocts u gacroTa 3anucu. KoinuecTBo kaHaloB
3aIHCH.
OHGHKa KOJIMYCCTBCHHBIX IMAapaMCTPOB, CBA3AHHBIX C IPCACTABIICHHEM H

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOSI/IIII/IOHHBIG u IIO3UITUOHHBIC CUCTEMBI CUHCIJICHHS. AJ'I(baBI/IT.
OcnoBanue. Pa3sépuyras dopma 3amucu yucna. [lepeBon B JIeCATUUHYIO
CUCTEMY UHUCCII, 3alITMCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHUA.

PumMmckag cucrema cumcieHus

2.6

JIBonuHas cuctema cuucinenus. [lepeBon mensix uucen B npegenax ot 0 1o
1024 B nBOMYHYIO cUCTEMY CUHCIIEHUA. BocbMeprnyHas CUCTEMA CUHUCIICHHUS.
IlepeBon ymcen U3 BOCBMEPUYHOM CHCTEMBI B JBOWYHYIO U JCCATHYHYIO
cucreMsl u obpatHo. lllectHaguarepuunas cucrema cuucieHus. [lepeBox
4ylucell M3 IIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBI U 00paTHO. Apu(pMeTHYECKUE ONEpali B ABOUYHOM

CHUCTEME CUHCJICHUA

2.7

Jlormueckue BbICKa3biBaHMUs. Jlornueckue 3HAYEHHUS  BBICKA3bIBaHUH.
DneMeHTapHble M COCTaBHbIE BBbICKAa3bIBaHMs. JIOrMUYecKue OMepaluu: «u»
(KOHDBIOHKIIUS, JJOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIMS, JIOTHYECKOEe
CIIOXEHHE), «He» (Jormyeckoe oTpuuanue). [Ipuoputer noruyeckux
omnepanuii. OmnpeneneHue HCTUHHOCTA COCTABHOTO BBICKA3bIBaHUS, €CIH
U3BECTHBI 3HAYEHHUS HWCTUHHOCTU BXOJMIIUX B HErO0 AJIEMEHTapHBIX
BbICKa3bIiBaHuil. Jlormyeckue BwIpakeHus. [IpaBuna 3amucu JIOTUYECKUX

BLIpa)I(eHHfI. HOCTpOCHI/IC T8.6J'II/II_I HCTHHHOCTH JIOTHYCCKHUX BLIpa)KeHI/Iﬁ

2.8

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTEpa

2.9

HerepLIBHLIe U OUCKPCTHBIC MOJCIIN. MMuTanimoHHEIE MOJENIH. HFpOBHe
MOJCIIN. OHGHKa AACKBATHOCTHU MOJCIIN MOACIIMPYEMOMY O6’beKTy n 1eiIsiMm

MOJCIINPOBAHUA

2.10

Tabnuunbie MOICIIN. Ta6mz1ua Kak MOpCACTAaBJICHUC OTHOILICHU. bazml

JaHHBIX. OT60p B Ta6J'II/II_[e CTPOK, YAOBJICTBOPAIOIINX 3aJTaHHOMY YCJIOBUIO
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I'pad. Bepimuna, pedpo, myts. OpHEHTHpPOBAHHBICE U HEOPHUCHTUPOBAHHBIE
rpader. JInunaa (Bec) pebpa. BecoBas marpuia rpada. JnwHa mytH Mexmy
BepmimHamu rpada. Ilowck onTumansHoro mytu B rpade. HavanmbpHas
BEpIIMHA (MCTOYHMK) M KOHEYHasl BepIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpade. BpruucieHne KoJWMYecTBa MyTE€H B HANpaBICHHOM ALUKIMYECKOM

rpade

2.12

HepeBo. Kopenb, Bepmmna (y3en), Juct, pedpo (myra) aepesa. Bricorta
nepea. IlogmepeBo. [lpumepst wucnosib3oBaHusi JepeBbeB. llepedop

BAapHUaHTOB C IIOMOLIBIO JCPCBa

ANropUTMBI U IPOrPAMMHPOBAHHE

3.1

CpoiictBa anropurMa. CrocoObl 3amucu airoputMa (CJIOBECHBIH, B BUJE
OJI0K-CXEMBI, IPOrpamMma).

CocraBieHre alropuTMOB M MPOrpaMM C HCIIOJIb30BAaHHEM BETBICHUI,
[IUKJIOB W BCIIOMOTATENFHBIX AJTOPUTMOB JIJISl YIPABICHHS HCIIOTHUTEIEM
(Pobot, Yepemamika, YepréxHUK u Jpyrue). BpinmojgHeHue anropuTMoB

BPYYHYIO U Ha KOMIIBIOTEPE

3.2

SA3pik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IllkonbHbIiH
AnropuTMHuUYecKHil S3bIK).

CuctemMa MpOrpaMMHPOBAHHS: PENAKTOP TEKCTa IMPOrpamMM, TPAHCISATOP,
OTJIaTYHK.

[lepemennas: tum, uMmsi, 3Ha4eHue. Llenple, BEIIECTBEHHbIC WU CHUMBOJIbHBIC
TIEpEMCHHEIE.

Omneparop mnpucBauBaHus. ApPUPMETUYECKAE BBIPAKCHUS W TOPSIOK HX
BbruuciieHUs. Ornepanuu ¢ IEeTbIMH YHCIaMH: [EIOYUCICHHOS JeNICHHE,
oCTaToK OT jeneHus. Berienus. CocTaBHbIE YCIOBUS (3alKMCh JOTHYECKHX
BBIPQKCHUII Ha UW3y4yaeMOM sI3bIKe MporpaMMupoBaHus). HaxoxueHue
MUHHMYMa

U MakcuMyma W3 JBYX, TpEX M 4YeThIpEX uucels. PerneHue KBaJIpaTHOTO
ypaBHEHHUSI, UMEIOIIETO BEIIECTBEHHbIE KOPHU. LUK ¢ ycroBreM. ANropuT™
EBxinpma ans  HaxoxkA€HUS HauOOJbIIEro OOIIEro  JeNUTeNs  JABYX
HaTypalbHBIX 4YHcenl. Pa3OueHue 3amMcu HATypalbHOTO YKCIa B
MO3UIIMOHHON CHCTEME C OCHOBaHHMEM, MEHBIIUM HIW paBHeIM 10, Ha
otnenbHbe UdpHL. LUK ¢ mepeMeHHO. ANTOPUTMBI IPOBEPKHU JEIUMOCTH
OJIHOTO IIEJIOTO YHCIa Ha JIpyroe, MPOBEPKHM HATYpalbHOTO YHCIa Ha

HIPOCTOTY




3.3

O6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJBHbBIE (CTPOKOBBIE) MEPEMEHHEIE.
[TocumBonbHas 00paboTka cTpok. [1o/ICY€T YacTOTHI MOSIBICHUS CUMBOJIA B

cTpoke. Berpoennsie GpyHKIMM 17151 00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOKHBIX pe3yJbTaTOB pabOThl aNrOpUTMa IpPU JIAHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, ONPEAEICHNE BO3MOKHBIX BXOJHBIX JaHHBIX,

IPUBOJAIIMX K JAaHHOMY pe3yJbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMEpHbIE MaccuBbl. CoCTaBiIEHHUE U
OTJIAIKA TIPOTpamMM, PEATM3YIOMINX THUIIOBBIE aJTOPUTMBI  00paOOTKH
OJIHOMEPHBIX YHCIOBBIX MAaCCHUBOB, Ha OJIHOM M3 SI3bIKOB IIPOIPaMMHUPOBAHHUS
(Python, C++, Tlackanb, Java, C#, IlIkoabHbIi AnropurMudeckuii SI3bIK):
3aMoJHEHUE YMCIOBOIO MAaccHBa CIy4alHBIMU YUCIAMH, B COOTBETCTBUU C
dbopmynolt unum nmyréM BBOAA YMCET, HAXOXKJAEHUE CYMMBI 3JIEMEHTOB
MaccuBa, JHMHEWHBI NOWCK 3aJaHHOTO 3HAUEHUS B MacCHUBE, MOACYET
3JIEMEHTOB MAaCCHUBA, YAOBIETBOPSAIONINX 33JaHHOMY YCJIOBUIO, HAX0XK/IEHUE
MUHHMAaJIbHOTO (MaKCUMAaJIbHOTO) 3JieMeHTa MaccuBa. COpTUPOBKA MaccHBa.
OO0paboTka MOTOKA JAHHBIX: BBIYMCIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYECKOro, MUHUMAJILHOTO M MAaKCHUMaJbHOTO 3HA4YE€HHUs SJIEMEHTOB

IOCI€A0BATCIIBHOCTH, YAOBJIICTBOPAIOINX 3aIJaHHOMY YCIIOBHUIO

3.6

VYmupasnenue. Curnan. O6parHas cBs3b. [lomydeHne curHanoB ot 1U(POBBIX
JaTYUKOB (HampuMmep, KacaHUs, pacCcTOsHUsS, CBeTa, 3Byka). [Ipumepsr
UCIOJIb30BAaHUSl TPUHLMNA OOpaTHOM CBS3M B CHUCTEMaxX YIIPaBJICHUSA
TEXHUYECKUMHU YCTPOMCTBAMHM C TOMOIIbIO JAaTYMKOB, B TOM YHCIE B

POOOTOTEXHUKE

NudopmanrionHbie TEXHOJIOTUN

4.1

TekcToBbIe JMOKYMEHTHI M HMX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIla, ad3ail,
CTpOKa, CJIOBO, CHMBOJI).

TekcToBBIli TIPOIIECCOP — MHCTPYMEHT CO3JIAHUS, PEAAKTUPOBAHUS U
¢dopmaTupoBanusi TekcToB. [lpaBmia Habopa TekcTa. PenmaktupoBaHue
Ttekcra. CoiictBa cumBoJioB. [Hpudt. Tumsr mpudros (pydnensie, c
3aceykaMu, MOHOIMpHUHHBIE). [lomykupHOEe W KypCHBHOE HauepTaHUE.
CpoiicTBa a03aleB: rpaHUIIbl, a03alHBIN OTCTYI, UHTEPBAJI, BHIPABHUBAHHE.
[Mapametpsr ctpanunel. CtuneBoe dopmatupoBanue. CTPyKTYpHUpOBaHUE
uH(GOpPMAIIMK C TIOMOIIBIO CIHUCKOB M Tabmuil. MHOTOYpPOBHEBBIE CIIHCKH.
JloGaBnenne Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka M300pakeHUil B

TCKCTOBBIC NOKYMCHTHI. OOTekanue 1/1306pa>KeH1/11>'1 TEeKCTOM. BkiIrodeHue B




TEKCTOBBI  JIOKyMEHT jauarpamy™, (GOpMyl, HyMepaluud  CTPaHUI],

KOJIOHTUTYJIOB, CCBIJIOK U APYIUX 3JICMCHTOB

4.2

Pacrposbie pucynku. Vcnonp3oBanue rpaguuecKux MPUMUTHBOB.

Onepanuu penakTupoBaHus rpaguuecKux 0ObEKTOB, B TOM YHUCIIC ITU(PPOBBIX
¢dororpadumii: u3MEeHEeHHE pa3Mepa, 00pe3Ka, IOBOPOT, OTpaKEeHHUE, paboTa C
obnactsiMu (BbIZCIICHUE, KOMMPOBAHUE, 3IMBKA 1IBETOM), KOPPEKIIUs 1BETA,
SIPKOCTH U KOHTpacTHOCTU. BekrtopHas rpaduka. Co3naHue BEKTOPHBIX
PUCYHKOB BCTPOEHHBIMHU CPEICTBAMHU TEKCTOBOIO MPOIECCOpPa WU JIPYrUX

nporpamm (TipuiioxkeHui). JJo6aBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

[ToaroroBka MynbTUMeMIHBIX npe3eHTarui. Crnaiin. JobaBieHue Ha ciaiia
TeKCcTa U u3o0pakenuit. Pabora ¢ HeckonbkuMu criainamu. JloGaBineHue Ha

cnaﬁz[ AyJANOBU3YAJIbHBIX JaAHHBIX. AHI/IMaIH/If{. FI/IHCpCCLIJ'[KI/I

4.4

Tumbl gaHHBIX B s4YEHKaX dJICKTPOHHOW Tabnuiel. PemaktupoBanue u
dbopmaTupoBanue Tadiui. BecrpoeHHble GYHKIIMK IS MTOMCKAa MAaKCUMYyMa,
MHHHUMYMa, CYMMBI U cpeaHero apudmerndeckoro. CopTUpOBKa JaHHBIX B
BBIJIETICHHOM Juamna3zone. [loctpoenue nuarpamm (TUcTOorpamMma, KpyroBas
auarpaMma, — TOu€dyHas ~— JaudarpaMma). Beibop  Thma  amarpammbl.
[IpeobOpazoBanue popmyn npu konmpoBanuu. OTHOCHUTENbHAS, a0COTIOTHAS

Y CMEIIIaHHAs aJipecarius

4.5

VYciaoBHBIE BBIUMCIEHUS B DJEKTPOHHBIX Tabmumax. CymMMUpOBaHUE U
MOACYET 3HAYCHHM, OTBEUAIOIINX 33JaHHOMY yCJIOBHIO. OOpaboTka 0OIBIINX

Ha6op013 JaHHBIX. YucneHnoe MOACIIUPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_IaX







