MacnukoBa  femes eenwossree [punoxenne Ne 14 x OcHOBHOI 00pa3oBaTeIbHOM

lanuHa praeebah L nporpaMMe OCHOBHOTO OOILEro 0Opa3oBaHHs.

AHATOMbEBHA  hi s mi e
’ VYTBepxkaeHo npukazom aupekropa MAOY COLI
Ne 32 ¢ yrnyOGneHHBIM HM3YYCHHEM OTICIBHBIX
npeameToB oT 29.08.2025 r. Ne 220-O/]

PABOYAS ITPOT'PAMMA
YUYEBHOI'O IPEJMETA «<MH®OPMATUKA»



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo MHGOPMATHUKE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABJICHA HA
OCHOBE TpeOOBAHMN K pe3ysibTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTEeNbHONH MPOrpaMMBI
OCHOBHOTO o0mero oOpaszoBanus, npenctaBieHHbIx B ®I'OC 00O, a Taxxke denepanbHOM
paboueil mporpaMmbl BOCIIUTaHMUS.

[Tporpamma no uHpopMaTHKe AAET MPEACTAaBICHNE O LIEJSIX, O0IIeH CTpaTeruu 00y4YeHus,
BOCIIUTaHUS W Pa3BUTUS OOY4YAIOUIMXCS CpencTBaMM HHGPOpPMATHUKM Ha 0a30BOM YpOBHE,
yCTAHABIMBAaeT  00s3aTeJIbHOE  MPEAMETHOE  COJACpXKaHWEe,  NpPEAyCMaTpuUBaeT  €ro
CTPYKTYPHUPOBAHUE 110 pa3ziesiaM U TEMaM.

[Iporpamma 1o wuH(pOPMATHKE ONpeneiseT KOJMYECTBEHHbIE M  KayeCTBEHHBIC
XapaKTEepUCTUKK Y4eOHOro marepuana A KakIOoro TIoja HU3ydeHHs, B TOM 4YHUCIE JUIs
COZICPKATEIBHOTO HATIOJIHEHHSI PAa3HOrO BHJA KOHTPOJsS (MPOMEXKYTOUHOW aTTeCTaluu
00y4aroNmxcs, BCEPOCCHUCKHUX MTPOBEPOYHBIX pabOT, TOCYAapPCTBEHHON HTOrOBOW aTTECTALIUH).

[Tporpamma 1o uHGOPMATUKE SIBISETCSI OCHOBOM JUIS COCTABIICHHS aBTOPCKHX Y4EOHBIX
OpOrpaMM, TEMAaTHUECKOr0 IJIAHUPOBAHUS Kypca yUUTeNleM.

Llenssmu u3ydeHns HHPOPMATUKY HA YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHMS SBIISIOTCS

(dbopMHpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BuTHS HAyKd HMH(DOPMATHKH, JIOCTHIKCHHSM HAyYHO-TEXHHYECKOTO TIporpecca H
00I11€CTBEHHOM MPAKTUKH, 3a CYET Pa3BUTHS MIPEJICTABICHUNH 00 HHPOPMALIMU KaK O BaKHEHIIeM
CTPATETUYECKOM peCcypce pPa3BUTHS JIMYHOCTH, TOCYIApCTBa, OOIIECTBA, MOHHUMAHUS POJH
MH(POPMALIMOHHBIX IPOLECCOB, HHPOPMALIMOHHBIX PECYPCOB U HHPOPMALIMOHHBIX TEXHOJIOIHI B
ycnoBuax udpoBoit TpanchopMaIii MHOTHX cdep KU3HA COBPEMEHHOTO 00IIeCTBa,

o0ecrieyeHne yCciIoBHH, CHOCOOCTBYIOLIMX Pa3BUTHIO AITOPUTMUYECKOTO MBIIIICHUS Kak
HEOO0XOIMMOTO yCIOBUS MPOPECCUOHATHLHON IEATEIIFHOCTH B COBPEMEHHOM HH()OPMAITMOHHOM
o011ecTBe, MPEaosaralllero cnocoOHOCTh O0ydYarolerocs pa3ouBaTh CIIOKHBIE 3a7ayd Ha
Ooiee MpOCThIE TOJ33Jayd, CPAaBHUBATh HOBBIC 3a/a4d C 3aJa4aMHd, PEIIEHHBIMH paHee,
OIIpeNeNATh MIark Juisd JOCTHXKEHHsI pe3yibTaTa U TakK Jajee;

dbopMHpOBaHNE W pa3BUTHE KOMIIETCHIIMM OOYyYalolmUXcs B O0JIACTH MCIOJIb30BAHUS
UH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTHH, B TOM YHMCIIe 3HaHUI, YMEHUH U HaBBIKOB
paboTel ¢ wmH(pOpMaIHel, MPOrpaMMHUPOBAHUS, KOMMYHHUKAIIMM B COBPEMEHHBIX IU(PPOBBIX
cpeiax B YCIOBUSAX oOecrieueHHst HH(OPMAIIMOHHOM 0€30MacHOCTH JINYHOCTH 00yYaroIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO W W30MPATENHFHOTO OTHOIICHHS K WHPOpPMAIUU C y4ETOM
NpPaBOBBIX M OSTHUYECKUX aCHEKTOB €€ paclpoCTpPaHEHHs, CTPEMJICHUS K MPOJOJIKECHUIO
o0Opa3oBaHusi B 00MacTH WH(POPMAIMOHHBIX TEXHOJOTHH W CO3MIATENILHOW JESTETHbHOCTH C
NPUMEHEHHEM CPEeACTB UHPOPMALIMOHHBIX TEXHOJIOTHH.

NudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HH(pOpPMATHKM KaK Hay4YHOM JUCHMIUIMHBIL, H3ydarolield 3aKOHOMEPHOCTHU
NPOTEKaHWS W BO3MOXKHOCTH aBTOMAaTH3aIllMA WH(GOPMAIMOHHBIX IPOIECCOB B PAa3IMYHBIX
cucremax;

OCHOBHbBIE 00JIaCTU NpPUMEHEHHUs HH(POPMATUKH, TMpexaAe BCEro HH(POpPMAIOHHBIE
TEXHOJIOTHH, YIIPaBJIEHUE U COLUANIBHYIO cepy;

MEXTUCIUTUTMHAPHBIA XapakTep HHPOPMATHKH U HH()OPMAITMOHHON A TEILHOCTH.

N3yuenne HHPOPMATUKKM OKa3blBa€T CYLIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33PEHUST 00yUJaIOMIErocs, €ro XKU3HEHHYIO TO3HIINIO, 3aKJIaJBIBAET OCHOBBI TOHUMAaHHS
OPUHIUIOB (YHKIMOHUPOBAHUS M HCIIOJIB30BAaHUS HH(GOPMAIMOHHBIX TEXHOJOTMHA Kak
HEOOXOIMMOTO HMHCTPYMEHTa MPAKTUYCCKH JIIOOOW IEeATENTPHOCTH M OJHOTO W3 Hambojee
3HaYMMBbIX TEXHOJOTMYECKUX JOCTHKEHMHA COBPEMEHHOW IMBMIIM3AIMM. MHOTHE NpeIMEeTHbIE
3HAHUS U CIIOCOOBI NEATETHHOCTH, OCBOCHHBIC OO0YYAIOIUMHUCS TPU M3YYCHUH HH()OPMATHKH,
HaXOJIAT NPUMEHEHHE KaK B paMKax oO0pa3oBaTeIbHOrO Mpolecca NMpU H3YyYEHHH JPyTUX
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NpEJMETHBIX O0JIaCTeH, TaK M B MHBIX JKU3HCHHBIX CUTYAIUSX, CTAHOBSTCS 3HAYUMBIMHU IS
dopMupoBaHus Ka4decTB JIMYHOCTH, TO €CThb OPHUEHTHPOBaHBI Ha  (OPMHUpPOBAHUE
METanpeJIMETHBIX U JIMYHOCTHBIX PE3YJIbTaTOB O0YUYCHUS.

OcHoBHble 3amaun  y4yeOHOro mpeamera «MHpopmatuka» — chopMuUpOBaTh Y
00yyJaromuxcs:

NOHUMAaHUE TPHHIUIIOB YCTPOWCTBA M (PYHKIMOHHMPOBaHUS OOBEKTOB HH(POBOTO
OKPYKCHUSI, TPEJACTABICHUS 00 HCTOPHM M TEHACHIMAX pPa3BUTHS HH()OPMATHUKU Iepuoja
ndpoBoit TpaHchopMaIi COBPEMEHHOTO O0IIECTBA;

3HAHHS, YMCHUS ¥ HABBIKM T'PAMOTHOW NOCTAHOBKH 337134, BO3HUKAIOLIUX B MIPAKTUUECKON
JEATEIFHOCTH, ISl UX PEIICHHUS C ITOMOIIBI0 MH()OPMAMOHHBIX TEXHOIOTUH, YMEHHSI U HABBIKU
(bopManTu30BaHHOTO OMHMCAHUS TOCTABJICHHBIX 337134,

0a3oBble 3HaHNA 00 MHPOPMAIIIOHHOM MOJICIMPOBAHNH, B TOM YHCIIE O MAaTEMAaTHUYECKOM
MOJICIIMPOBAHHH;

3HaHWE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp M yYMEHHE NPUMEHSATh 3TH 3HAHUS IS
HOCTPOCHHS AJITOPUTMOB PEIICHHUS 3a/1a4 110 KX MaTeMaTHYECKHM MOJICIISIM,;

YMEHHSI M HaBBIKA COCTABJICHHUS MPOCTHIX MPOTPaMM II0 TOCTPOSHHOMY alrOPUTMY Ha
OJTHOM M3 SI3BIKOB IIPOrPAaMMHUPOBAHHUS BBICOKOTO YPOBHS;

YMEHHMSI M HaBBIKM A(PQEKTHBHOTO HCIONB30BaHUS OCHOBHBIX THUIIOB IPUKJIATHBIX
nporpamm (MPHUIOKEHHIT) 00IIero Ha3HAUCHHsT U HH)OPMALIMOHHBIX CUCTEM JUIS PEIICHHS C X
NOMOIIBI0 MPAKTHYECKHX 3ajad, BJIaJeHUE 0a30BBIMH HOpMaMu HH(GOPMALMOHHON STHKH MU
npaBa, OCHOBaMHU HH()OPMAITMOHHOW OE€30MaCHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETHPOBATh pE3yJbTaThl PEUICHUS NPAKTHYECKUX 3a1ad C
NOMOIIBI0  MH(QOPMAIIMOHHBIX ~ TEXHOJOTMH, MPUMEHATh IOJyYCHHBIC pe3yJbTaThl B
NPaKTHYECKOH JIESITENEHOCTH.

Lemn u 3amaun m3ydeHWs WHPOPMATUKH HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
OTIPEJICTISIIOT CTPYKTYPY OCHOBHOTO COJEp)KaHHs y4eOHOro Ipeamera B BHUJE CIETYIOMINX
YeThIPEX TEMATUUCCKUX Pa3/IeioB:

QpoBasi rpaMOTHOCTb;

TEOPETHYESCKHE OCHOBBI HH(POPMATHKH;

QITOPUTMBI U TIPOTPaMMHUPOBAHUE;

UH()OpPMAIIMOHHBIC TEXHOJIOTHH.

Ha u3yuenune undopmaruku Ha 6a3zoBoM ypoBHe oTBojauTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 kimacce — 34 vaca (1 yac B Hepeno), B 9 kinacce — 34 yaca (1 vac B
HEJIEIII0).

COJAEP/KAHUE OBYYEHUSA
7 KJIACC

Hudposas rpaMOTHOCTH

Komnblorep — yHuBepcaabHOe YCTPOHCTBO 00padOTKH JaHHBIX

Kommpiorep — yHHBEpCAJIbHOE BBIUMCIUTEIHHOE YCTPOWCTBO, paboTaromiee o
nporpamMme. TUIbl KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI,
CyNepKOMIbIOTepbl. MOOMIIBHBIE YCTPOKCTBA.

OCHOBHbBIE KOMIIOHEHThl KOMIbIOTEpa W UX Ha3zHaueHue. [Ipoueccop. OmeparuBHas u
JIOJITOBPEMEHHAs MTaMATh. Y CTPOHCTBA BBOJA U BbIBOIa. CEHCOPHBIN BBO, JATYUKH MOOWMIIBHBIX
YCTPOMCTB, Cpe/ICTBA OMOMETPHUECKON ayTeHTU(DUKAIINH.

Wctopust pa3BUTHS KOMIIBIOTEPOB U MporpaMMHOTO obOecnedueHus. [lokoneHus
KOMITbIOTEpPOB. COBpEMEHHBIE TEHICHLIUU PA3BUTHUSI KOMITbIOTEPOB. CyNepKOMITbIOTEPHI.



[TapanienbHble BBIYMCICHUS.

[TepconanbHbIii KOMIbIOTEp. IIporieccop W €ro XapakTepUCTHKH (TaKTOBas YacToOTa,
paspsiiHoCTh). OnepaTtuBHas mamsith. JlonroBpeMeHHasi maMsTh. Y CTpOCTBa BBOJA M BBIBOJA.
O0BEM XpaHUMBIX JaHHBIX (ONepaTHBHAs MAMATh KOMIIBIOTEpA, KECTKHHA M TBEPIOTEIbHBIN
JIMCK, TIOCTOSIHHAS MaMsITh CMapT(hOHA) U CKOPOCTh JIOCTYMA JUIsl PAa3IMYHBIX BUJIOB HOCUTEIICH.

TexHuka 6€30MaCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE.

IIporpamMmbl 1 1aHHbIE

[Iporpammuoe obecrieueHne kommbioTepa. llpukinagHoe mnporpaMMHOe oOecreyeHue.
CucremHoe mnporpamMMmHoe obecneuenue. Cucrtembl mnporpammupoBanus. [IpaBoBasi oxpana
mporpaMM U JaHHbIX. becriatHele u  ycioBHO-OecruiaTHble mnporpammbl.  CBoOOgHOE
porpaMmMHoOe o0ecIieyeHue.

@aiinel 1 manku (katamord). I[IpuHIUel nocTpoeHus (ainoBeix cucrteM. [lonHoe UMs
daitna (manku). Ilyte k ¢aiiny (manke). Pabora ¢ QaiimamMu M Karajgoramu CpeacTBaMu
OTIEpPAIMOHHOM CHCTEMBI. CO3/IaHuE, KOIMPOBaHUE, NIepeMEIEHUE, TIEPEUMEHOBAHNE U yalIeHHe
¢aiiioB u mamok (karaioroB). Tumbl ¢aitnoB. CpoicTBa (aiiioB. XapaKTepHBIE pa3MephbI
(baiioB pa3muYHBIX THIOB (CTpaHHIIA TEKCTa, HJIEKTPOHHAS KHUTra, (oTorpadus, 3aMuch MECHH,
BUJICOKJINII, TIOJIHOMETPKHBIN (WibM). ApxuBalus AaHHbIX. lcnosnb3oBaHHE MPOrpaMM-
apxuBatopoB. Daiinossiit MeHemxkep. [lonck ¢ailioB cpeacTBaMu ONEeparMOHHON CUCTEMBI.

KomnploTepHble BUPYCHI U JpyTrHe BpEJOHOCHBIE MporpaMmMbl. IIporpaMMel asis 3amiuThl
OT BUPYCOB.

Komnbrorepnsbie cetn

OO0benunenne komnbloTepoB B ceTh. Cerb HuTepHer. BeG-ctpanuna, BeO-caiit.
Crpykrypa angpecoB BebO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [lonck wHboOpManuu 1o
KIIIOYEBBIM CJIOBaM U MO u300pakeHuto. JloctoBepHOCTh WH(GOpMALUK, MOJYYEHHOU U3
WNHrepnera.

CoBpeMeHHbIE CepBUCHl MHTEPHET-KOMMYHUKALUH.

CereBoll 3THKeT, 0a30Bble HOPMBbI MH(POPMAIMOHHOM 3TUKM W TNpaBa Ipu paboTe B
Wnrepnere. Ctpaterun 6e3omnacHoro noseaeHus B MHrepuere.

TeopeTnueckne 0CHOBbI MHGOPMATHKH

HNudpopmanus u uHGpopManHOHHbIE NPOLECCHI

Wupopmaninis — 0JHO U3 OCHOBHBIX MOHSITHI COBPEMEHHOMN HAYKH.

Nudopmanuss Kak CBEACHMS, NpeJHA3HAYCHHbIC JUIS BOCHPUSATHS UYEJIOBEKOM, U
nH(opMalus KaK JJaHHble, KOTOpPbIE MOTYT ObITh 00pabOTaHbl aBTOMATU3UPOBAHHOM CHUCTEMOI.

JIMCKpeTHOCTh AaHHBIX. BO3MOXHOCTH ONUCaHUS HEMPEPBIBHBIX OOBEKTOB U MPOLIECCOB C
MOMOIUIbIO AUCKPETHBIX JaHHbIX.

WMHdopmannoHHbIe MPOLECCHl — MPOLECCHI, CBSI3aHHBIE C XPaHEHUEM, IPeoOpa3oOBaHUEM U
nepenayei JaHHbIX.

IIpeacrasiienue nH(poOpMaALHUHU

CumBon. Ancdasur. MomHocts angasuta. Pa3sHooOpazue £3bIKOB U an(aBUTOB.
EcrectBeHHble M (opmanbHble s3bIKH. AN(QaBUT TEKCTOB HAa PYCCKOM s3bIKe. JIBOMUHBIN
angasut. KonndyecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMIT) (PMKCUPOBAHHOW JIJIMHBI B
nBouyHoM andasure. I[IpeoOpazoBanue mo0oro andasura k JgBoMyHOMY. KomudecTBo
pa3IMYHBIX CJIOB (PMKCUPOBAHHOM JJIMHBI B ajaBUTE ONpeIeEHHON MOIIIHOCTH.

KonupoBanue CUMBOJIOB OJHOrO an¢aBUTa C IOMOIIBIO KOJOBBIX CJIOB B JPYroM
andaBuTe, KOJ0Bas TaOIHIIA, IEKOIUPOBAHUE.

JlBonunsblii kox. IlpencraBneHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

Nudopmannonssiii 00bEM JaHHBIX. BUT — MHHHManbHas e€IMHUIA KOJMYECTBA
uHboOpMalluu — ABOUYHBIA pasps. EnuHuiel usmepenus UHGOpMaIMOHHOTO 00bEMa JaHHBIX.
bur, 6aiiT, kumo0OaiiT, MmeradaiT, rura0aiir.



CkopocTh nepefaun JaHHbIX. EAMHUIBI CKOPOCTH Nepeiauu JaHHbBIX.

KomupoBanue tekcroB. PaBHomepHbiii koa. HepaBHomepHbiii kon. Kommposka ASCII.
BocemubuTabie KonupoBku. [Tonstue o kogupokax UNICODE. JlekoaupoBanue cooOrieHuit ¢
MCIOJIb30BaHNEM PAaBHOMEPHOI'O U HEpaBHOMEPHOTO Kojaa. MHbopMalimoHHbIl 00BEM TEKCTA.

Hckaxxenue nHGOpMaIyu pu nepeaade.

OO6mee mpexacraBieHue O IUGPOBOM IMPEICTABICHUH ayJUOBH3YalbHBIX M JAPYTHX
HEIPEPHIBHBIX JaHHBIX.

KomupoBanue mpera. I[BeroBeie Mmomenmn. Moxpens RGB. I'myOuna xkomupoBaHwus.
ITamuTpa.

PactpoBoe u  BekTopHOe TmpeAcTaBieHHEe  u3o0paxkeHui. [lukcens.  OreHka
UHPOPMALMOHHOTO 00bEMA rpa)UueCKUX TaHHBIX I PACTPOBOTO U300paKEHHS.

Koauposanue 3Byka. PazpsinHocts u yactora 3anucu. KoanuecTBo kaHAJIOB 3aIUCH.

OlleHKa KOJIMYECTBEHHBIX MMApaMETPOB, CBSI3aHHBIX C MPEJCTABICHUEM M XpaHECHUEM
3BYKOBBIX (DaiJIOB.

HNHpopManoHHbIE TEXHOJIOTHH

TekcToBbIC JOKYMEHTHI

TekcToBbIe TOKYMEHTBI U MX CTPYKTYPHBIC JIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CIIOBO,
CHUMBOJI).

TekcToBBIN MpOIECCOp — MHCTPYMEHT CO3/IaHUsl, PEAAKTUPOBAHUS M (DOpMATUPOBAHMS
tekcToB. [lpaBmia Habopa Ttekcra. PemaktupoBanue tekcta. CpoiicTtBa cumBoioB. lpudr.
Tunbel mpudToB (pyOsicHbIE, € 3aceYKaMH, MOHOMIMPUHHBIC). [lONMy)XKHpPHOE W KYpCHBHOE
Haueptanue. CBoiicTBa a03aleB: TpaHUIlbl, a03allHBIi OTCTYN, HHTEpBaJ, BbIPAaBHHUBAHUE.
[Tapametpsl cTpanulpl. CtuneBoe GpopmMaTupoBaHUE.

CrpykrypupoBanue WHGOpMalKUU C MOMOIIBIO CHUCKOB U Ta0muil. MHOTOypOBHEBBIE
cnucku. Jlob6aBieHne Tabaul] B TEKCTOBBIE IOKYMEHTHI.

BceraBka m3o0pakeHuid B TEKCTOBBbIE NOKyMeHTHI. OOTekaHue H300pa)KeHUN TEKCTOM.
BxiroueHre B TEKCTOBBIA JJOKYMEHT Auarpamm, (Gopmys, HyMepaluu CTPAHHMII, KOJIOHTUTYIIOB,
CCBUJIOK M IPYTHX AJIEMEHTOB.

[TpoBepka nmpaBonucanus. PacctaHoBka nepenocos. ['onocoBoil BBoa TekcTa. OnTudeckoe
pacnio3HaBaHue Tekcta. KommbrorepHblil nepeBoi. Vcnonb3zoBanue cepBucoB MHTepHeTa aiis
00paboTKH TEKCTA.

Komnelorepnas rpadpuxa

3HaKOMCTBO ¢ TpapuyecKUMH penakropamu. PacTpoBele pucyHku. Mcmonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Onepanuu  pelakTUpoBaHus Tpaduueckux OOBEKTOB, B TOM YHCIE HHQPPOBBIX
dororpaduii: uM3MeHeHHE pa3Mmepa, oOpe3ka, MOBOPOT, OTpaxkeHwe, paboTa ¢ 0OIACTIMU
(BbIIEIEHUE, KOTUPOBAHKE, 3aJIMBKA [BETOM), KOPPEKIIHS [IBETA, SPKOCTH M KOHTPACTHOCTH.

BextopHas rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOTO MpOIECCOpa WIM JPYyrux mnporpamm (mpuiokeHuii). JloOaBieHHUEe BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTUMeIMifHbIE NTPe3eHTAluU

[TonroroBka MynbTUMEAUUHBIX Tpe3eHTanuid. Cnaiin. JloOaBneHue Ha Ciaid]] TEKCTa U
n3o0paxkennii. PaboTta ¢ HECKOIBKUMH CIIaliIaMU.

JloGaBrneHre Ha ciiaii] ay JMOBU3YalbHBIX JAHHBIX. AHUMAIMS. [ HIepCChUIKH.

8 KIIACC

TeopeTnuyeckne 0CHOBbI HHPOPMATHKH
CucremMbl CYHCICHUA



Heno3unmonuele ¥ TO3ULIMOHHBIE CHUCTeMBl cuucieHus. Andasur. OcHoBaHUeE.
Pa3pépuyTas ¢gopma 3anucu uucna. IlepeBoa B JNECATUYHYIO CHUCTEMY YHCEJ, 3alIUCAHHBIX B
JPYTUX CUCTEMAX CUHUCIICHMSI.

PumMmckas cucrema cuncieHus.

JBonunas cucrtema cuucienus. [lepeBox nembix umcen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMY cuucleHuA. Bocebmepuunas cucrema cuucnenud. llepeBox uymcen wus
BOCBMEPHYHON CUCTEMBI B TBOMYHYIO U JAECATUYHYIO CUCTEMBI M 00paTHO. lllecTHaanarepuynas
cuctema cuMciaeHus. IlepeBon umcen u3 IIECTHAALATEPUYHOM CHCTEMBl B JIBOMYHYIO,
BOCBMEPUYHYIO U JIECITUUHYIO CUCTEMBI U 00paTHO.

Apudmerndeckre onepanuy B JBOUYHON CUCTEME CUUCIICHHUS.

DJIeMeHTBhI MaTeMATH4YeCKOM JIOTUKH

Jlornueckue BbICKa3bplBaHMs. Jlormdeckue 3HAYCHMsI BBICKA3BIBAHMM. OJIEMEHTApHBIE H
COCTaBHBIC BbICKa3biBaHWs. Jlormueckue omepanuu: «u» (KOHBIOHKIUS, JIOTHYECKOE
YMHOXXCHHE), «HIH» (IU3BIOHKIHUS, JIOTHYECKOE CIIOKCHHUE), «He» (JIOTMYECKOe OTPHUIaHUE).
[Tpuopurer noruueckux onepanuii. OnpeneneHrue MICTUHHOCTH COCTABHOI'O BBHICKA3bIBaHUS, €CIIN
M3BECTHBI 3HaYCHMs] MCTUHHOCTH BXOZSIIMX B HErO 3JIEMEHTAPHBIX BbICKA3bIBaHUU. Jlornueckue
BeIpakeHUs. llpaBwia 3amucu JOrMYecKHX BbIpakeHui. llocTpoeHne TabiaHMII MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTUHYECKUMU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOIPAMMHPOBaHHE

HcnonnuTesv 1 aIropuT™Mbl. AJITOPUTMHYECKHE KOHCTPYKIUHA

[Tonsitue anroputMma. McnosHuUTENW ajropuTMoB. AJTOPUTM Kak IUIAH YIPABJICHUS
UCIIOJTHUTEIIEM.

CaoiictBa anroputma. CHoocoObl 3amicu alropurMma (CIOBECHBIH, B BHIE OJIOK-CXEMBI,
nporpamma).

AnropurMuyeckue KOHCTpyKuuu. KoHcTpykuus «cienoBaHue». JIMHEWHBIN alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX AJTOPUTMOB. HEBO3MOXKHOCTb IPEAYCMOTPETh 3aBUCUMOCTH
[IOCJIEI0BATEIBHOCTH BBIIOIHAEMBIX IEHCTBUI OT UCXOJHBIX JaHHBIX.

KoHcTpykius «BeTBiieHHE»: MOJIHASA U HENoHas GopMbl. BrilosHeHNEe ¥ HEBBINIOJIHEHHE
ycioBUs (MACTUHHOCTD U JIOXKHOCTH BBICKa3bIBaHUs). [IpOCThIE U COCTaBHBIC YCIIOBHSI.

KoHcTpyKIns «HOBTOPEHUS». LMKIBI C 3aJaHHBIM YHMCIOM IOBTOPEHUH, C YCIOBHEM
BBITIOJIHEHMSI, C IEPEMEHHOM LIMKIIA.

Pa3zpabotka ans GopMaJbHOTO HCIIOJIHUTENS alIrOpUTMa, MPUBOJAIIETO K TpedyeMomy
pe3yabTaTy IMpH KOHKPETHBIX MCXOAHBIX TaHHBIX. Pa3paloTka HECIIOXKHBIX AJITOPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHUN MJis yINpaBieHHUs (OPMAIbHBIMU HCIOJHUTEISMH,
takuMu kak Pob6ot, Yepenamka, YUepTé&kHuk. BblnogHeHHe anropuTMOB BPYYHYIO U Ha
KoMmnbioTepe. CHHTaKCHYeCKUE U JIoThYecKre omuoku. OTKa3bl.

SI3bIK NporpaMmMHupoBaHus

S3eik  mporpammupoBanus  (Python, C++, TIlackans, Java, C#, IlIkonbHbrii
AnroputrMudeckuit SI3bIk).

CucremMa nporpaMMUpOBaHUs: PEAAKTOP TEKCTA IPOrPaMM, TPAHCIISITOP, OTJIAUHK.

IlepemenHas: Tun, umsl, 3HaueHue. Llenble, BEIECTBEHHBIE U CUMBOJIBHBIE [IEPEMEHHBIE.

Omneparop npucBauBaHusi. ApudmeTnyecKkue BbIpaXEHUS M TOPSAOK HUX BBIYHUCICHHUS.
Omnepanuy ¢ 1ENbIMU YNCIAMU: LEJI0YUCIEHHOE IEIEHUE, OCTaTOK OT ACJICHUSI.

BetBnenus. CocTaBHbIC YCIOBHS (3aKCh JIOTHUSCKUX BBIPAKCHUI HA M3y4aeMOM SI3bIKE
nporpaMMHpoBaHusi). HaxoxieHrne MUHUMyMa U MakCUMyMa U3 ABYX, TPEX M YETBHIPEX YHCEIL.
Pemennie kBaipaTHOTO ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

Jlnanorosas oTyIagka MpOrpaMM: MOLIArOBOE BHINIOJHEHHUE, TPOCMOTpP 3HAYEHHUI BEIWYMH,
OTJIaJ0YHBIN BBIBOJI, BRIOOP TOUKH OCTAHOBA.



[ukn ¢ ycnmoBuem. AnroputMm EBKIuaa nmst HaX0XACHUS HAUOOIBIIETO OOIIETo AeTUTENs
NIBYX HaTypallbHBIX uucell. Pa3OueHne 3amicu HaTypalbHOTO YKCiIa B TIO3UIIMOHHON CHCTEME C
OCHOBaHWEM, MCHBIIUM WK paBHBIM 10, Ha OoTAENBHBIC TUDPHI.

[{uki ¢ nepeMeHHOH. ATOPUTMBI IPOBEPKH JICTUMOCTH OJHOTO IIEJI0T0 YKCia Ha JAPYroe,
MPOBEPKU HATYPAILHOTO YKCIIa Ha TIPOCTOTY.

O0OpaboTka  CHMBOJIbHBIX  JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIC)  MEpPEMEHHBIE.
[TocumBonpHast 00paboTka cTpok. I[logcdér YacTOThI TOSBICHUS CHMBOJIA B CTpPOKE.
Bcerpoennbie pyHKIMu 1151 00paboTKH CTPOK.

AHaJIN3 AJIrOPUTMOB

OnpezneneHue BO3MOXKHBIX PeE3yJIbTaTOB pabOTHl alropuT™Ma IMPH JTaHHOM MHOXECTBE
BXOJIHBIX JAHHBIX, OMPEJCIICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX, MPUBOIAIINX K JaHHOMY
pe3yJbTary.

9 KJIACC

MudpoBasi rpaMOTHOCTH

I'nodanbHas cetb UHTEpHET M cTpaTeruu 6€30MacHOr0 NoBeJAeHns B Heil

['mobGanpHas cetb MurepHer. IP-agpeca y3noB. CereBoe XpaHeHHE IaHHBIX. MeTOJbI
MHAMBUIYaJIbHOTO U KOJUIEKTUBHOIO pa3MellleHus HoBod uH@opmanuu B uTepuere. bonbine
JaHHble (MHTEPHET-IaHHbIC, B YACTHOCTH JAHHBIC COIIMABHBIX CETEH).

[Torsite 06 MHGOPMAIMOHHON OE30MACHOCTH. YTPO3bl HH(YOPMAMOHHON OE30MMaCHOCTH
npu pabore B riI00albHONM CETH U METOJbl MPOTHBOACHCTBUS uM. [IpaBuna Oe3zomacHoOi
ayreHTH(UKanuu. 3amuTa JU9HOW uWHpopmanuu B MHTepnere. besomacHple crparerun
noBenenus B Uurtepuere. [lpenynpexaenue BoBII€UEHHs] B JIECTPYKTUBHbBIE M KPUMHUHAJIbHBIC
(GopMBI ceTeBol aKTUBHOCTH (KUOEpOYILTHHT, GUILUHT U ApYTrue GopMbl).

PaGora B uHpOpMALMOHHOM NPOCTPAHCTBE

Bunel nesrensHoctu B MHTEpHETE, UHTEPHET-CEPBUCHL KOMMYHHUKAIMOHHbBIE CEPBHCHI
(mouroBast ciyx0a, BHICO-KOH(PEPEHI-CBSI3b M JPYrue), CIpaBOYHBbIC CIIyKObI (KapThl,
pacmucaHus ¥ IPyTHe), MOMCKOBBIE CIYXKOBbI, CITyKObI OOHOBIICHHUS TIPOTPAMMHOT0 00ECIICUCHHSI
u japyrue ciyxObl. CepBHCHI TrocylapcTBEHHBIX yciyr. OOnauHble XpaHMIIMILA JaHHBIX.
CpezcTBa COBMECTHOI pa3paboTKu JOKyMEHTOB (OHJIalH-oduckl). [IporpaMmmHuoe obecriedeHue
KaK BeO-CepBUC. OHJIAWHOBBIE TEKCTOBbIE U TpadUUecKue pelakTophl, Cpelasl pa3paboTKU
POTPAMM.

Teopernyeckne 0CHOBbI HHPOPMATHKH

MopenupoBanue Kak MeTO/l O3HAHUS

Mogens. 3agaun, pemlaeMble ¢ MOMOILNBIO MozenupoBaHus. Kiaccudukanum mopesnei.
Marepuanbibie (HaTypHble) W HWH(OpPMAIMOHHBIE MOIENU. HempepbiBHBIE M JAMCKPETHBIC
monenu. Mmutanmonnele wmopaenu. MrpoBele Mmozenu. OleHKa aJeKBaTHOCTH —MOJIENH
MOJIETTUPYEMOMY OOBEKTY U LEJISIM MOIEITUPOBAHUS.

TabGnuunsle Moaenu. Tabnuia Kak nNpeacTaBIeHNEe OTHOLICHHUS.

bassl gansbIx. OTOOpP B TaO/NMIIE CTPOK, YAOBIETBOPSIIONIMX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepumna, pedpo, nyts. OpueHTUPOBAaHHBIE U HEOPUEHTHPOBaHHBIE rpadbl. JnuHa
(Bec) peOpa. BecoBas marpumna rpada. [lnuHa mytH Mexay BepiiuHamu rpada. I[lowck
ONITHMAJIBHOTO TyTH B Tpade. HauanpHas BepmmHa (MCTOYHUK) M KOHEYHAsl BepIIMHA (CTOK) B
OpUEHTUpPOBaHHOM rpade. BpluncieHue konuuecTBa MyTed B HANpaBICHHOM alMKIMYECKOM
rpade.

Hepeso. Kopenb, Beprmmua (y3em), nuct, pedbpo (myra) mepeBa. Beicora mepesa.
[Tonnepeso. [Ipumeps! uconb30BaHus AepeBbeB. [lepebop BapuaHTOB ¢ MOMOIIBIO IepeBa.



[TonsTHe MaTeMaTHYecKOW MoOJeNu. 3afayd, pellacMble C MOMOIIBI0 MAaTEMaTHYECKOTrO
(koMnbrOTEpHOTO0) MOAEIHpoBaHus. OTINYNEe MATEMAaTHYECKOW MOJEIH OT HATYPHON MOJEIH U
OT CJIOBECHOTO (JINTEPAaTypHOT'0) OMUCAHUS O0BEKTA.

Oranbl  KOMIBIOTEPHOIO  MOJEIMPOBAHUA:  IIOCTAaHOBKA  3aJaud,  IOCTPOCHHE
MaTeMaTHYECKOM  MOJeNM, TporpaMMHas — peaju3alus, TECTUPOBaHHE, IPOBEICHHE
KOMITBIOTEPHOI'0 3KCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOrpaMMHPOBaHHUeE

Pa3paboTka aaropurmMoB U NporpaMm

PazOuenne 3amaun Ha mnon3agaud. CocTaBieHHME QJITOPUTMOB M TPOTPaMM €
UCIOJIb30BAaHUEM BETBJICHMH, IMKJIOB M BCIIOMOIATENbHBIX QJITOPUTMOB JUISl YIpaBJICHUA
ucrnonHuteneM PoOOT mim ApYyruMH HCTIONHUTENSAMH, TaKUMH Kak Yepenamika, YepTEXHUK U
JpyTUMH.

Tabmuunble BenuunHbl (MaccuBbl). OgHOMEpHbIE MaccuBbl. COCTaBJIEHHE W OTJIalKa
IpOrpaMM, pean3yIOIIUX THUIIOBBIE AJITOPUTMBI 0OPAOOTKH OJJHOMEPHBIX YHCIIOBBIX MaCCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIit
AJnropuTMHUYECKUil  SI3BIK): 3alOMHEHHE YHCIOBOTO MAaCCHUBA CIy4ailHBIMH 4YHCIIAMH, B
COOTBETCTBUH € (OPMYIION MM ITyTEM BBOJA YHCEJ, HAXOXKICHUE CyMMBI 3JIEMEHTOB MAacCHBA,
JUHENWHBIH TOMCK 3a/JlaHHOI0 3HAYeHUsT B MaccuBe, IOACYET HIEMEHTOB MacCHBa,
YIOBJICTBOPSIOIINX 33aJaHHOMY YCJOBHUIO, HAXOXICHUE MHUHHMAIBbHOrO (MakCHMaJbHOTO)
sneMeHTa MmaccuBa. CopTUpOBKa MaccHBa.

OOpaboTka MOTOKA  JI@HHBIX:!  BBIYHUCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEr0

apupMEeTHIECKOTO, MUHHUMAJIBHOTO u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBIETBOPSIOIINX 3aJaHHOMY YCIIOBHIO.
Yupasiaenue

Vupasnenue. Curnain. ObpaTtHas cBsi3b. [losnyueHue curnajioB oT HU(POBBIX JaTUYHMKOB
(kacaHus1, paccTOSIHUS, CBETA, 3ByKa M Apyroro). [IpuMepsl UCIOIB30BaHUS IPUHITKIIA OOPATHOM
CBA3M B CHUCTEMax YIpPaBJICHUS TEXHUYECKUMH YCTPOWCTBAMU C MOMOILIBIO JaTYUKOB, B TOM
qrclie B pOOOTOTEXHUKE.

[lpumepsl  pOOOTH3MPOBAHHBIX CHUCTEM  (CHCTEeMa  YIpaBJICHHS  JBHXKCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapoyHas JMHUS aBTO3aBOJA, aBTOMATH3MPOBAHHOE YIIPABIICHUE
OTOIUICHHEM JIOMa, aBTOHOMHAs CHUCTEMa YIPaBJICHMUS] TPAHCHOPTHBIM CPEACTBOM U JApYyrue
CUCTEMBI).

NHpopManoHHbIE TEXHOJIOTHH

DJIEKTPOHHBIE Ta0THIbI

[Tonsitue 00 »neKTPOHHBIX TaOnmuIaxX. TUIBI JaHHBIX B sYeHKaxX DJIEKTPOHHOUN TaOIHIIBI.
PenaktupoBanue u gopmarupoBanue Tadauiu. BerpoeHHble QyHKIUM 171 MOMCKAa MaKCHUMYMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. CopTUpoBKa JaHHBIX B BbIIECJICHHOM
nuanasone. IlocTpoenme amarpamMMm  (TUCTOTpaMma, KpyroBas —JMarpamMma, TOYEYHas
nuarpamma). Beioop Tuma quarpamMmel.

[TpeoOpa3oBanue Gpopmy npu KonupoBaHuM. OTHOCUTENbHAsL, a0COMIOTHAS M CMEIIaHHAs
azpecanus.

VY ciI0BHBIE BBIUMCIIEHUS B 3JICKTPOHHBIX Tabuuiax. CyMMHpOBaHNUE U MOACYET 3HAUCHUH,
OTBEYAIONIUX 3aJaHHOMY ycioButo. OOpaboTka OonpIMX HAOOPOB MaHHBIX. YuciaeHHOE
MOJICJIMPOBAHHE B AJIEKTPOHHBIX TAOIUIIAX.

NudopmanuoHHbIE TEXHOJIOIMH B COBPEMEHHOM 0011eCTBe

Posib nH(pOpMAIMOHHBIX TEXHOJIOTUH B Pa3BUTHM SKOHOMUKHM MHUPA, CTPaHbl, PETHOHA.
OTkpBIThIE 00pa3oBaTEIbHBIE PECYPCHI.

[Tpodeccun, cBA3aHHble ¢ WHGPOPMATUKOW M HWHPOPMALMOHHBIMH TEXHOJOTHSIMU: BeO-
Iu3aiiHep, MPOrpaMMHUCT, pa3padOTUMK MOOUIIBHBIX MPHIIOKEHUH, TECTUPOBIIMK, apXUTEKTOP
IPOTrPaMMHOT0 0OecreueH s, CIeIHMAINCT 10 aHAJN3y JaHHBIX, CHCTEMHBIH aJMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI o
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne MHPOpPMATUKH HAa YPOBHE OCHOBHOTO 00mIero oOpa30BaHUs HANpPAaBICHO Ha
JOCTUXKCHUC OGy‘IaIOH_[I/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W MNPCAMCTHBIX PE3YJIbTATOB
OCBOCHHS COJICPIKAHHS YISOHOTO MpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATDI

JImuHOCTHBIE pE3yJbTaThl MMEIOT HAMPABJICHHOCTh HA pEIICHHE 3a7a4 BOCITMTAHHUS,
Pa3BUTHA U COLMAIN3AIMH 00YJaOLINXCS CPEACTBAMH YUEOHOTO MpeMeTa.

B pesynbrare m3ydeHuss nHGOPMATHKH HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuJatomerocst OyayT c(hOpMUPOBAHBI CIICTYIONINE IMYHOCTHBIC PE3YJIbTAThI B YACTH

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOE OTHOLICHUE K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHUMaHUe 3HaueHHsI MHPOPMATHKH KaK HAYKW B J)KU3HU COBPEMEHHOI'O OOIIECTBa,
BJIQJICHUE JIOCTOBEPHOU MH(pOpPMAIUEH O MEePEIOBBIX MHUPOBBIX U OTEYECTBEHHBIX JOCTHUKCHHSIX
B oOyiacti MHGOPMATHKH U MH(OOPMAIIMOHHBIX TEXHOJOTHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HaHHUSX 0 NU(POBOU TpaHCHOPMAIIMHE COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS :

opueHTalud Ha MOPAJbHBIC HCHHOCTH W HOPMBI B CHUTyallMAX HPABCTBCHHOI'O BI)I60pa,
TOTOBHOCTh OIICHMBATh CBOE IMOBEICHHE M IMOCTYIKH, a TAK)KE MOBEJACHUE U TIOCTYIKU JPYTUX
J'IIOIICIjl C MO3MIMKU HPABCTBCHHBLIX MW IIPAaBOBBIX HOPM C y‘-IéTOM OCO3HAaHUA HOCJIGI[CTBI/Iﬁ
MOCTYIKOB, aKTUBHOE HENPUSATUE aCOLUAIBHBIX TIOCTYIIKOB, B TOM uncie B lHTepHeTe,;

3) rpaKaaHCKOr0 BOCIIMTAHMS :

NpPECTAaBICHUE O COIHUAIBHBIX HOpPMax W MpaBWIaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJICKTHBE, B TOM YHCJIE B COIMAJIBHBIX COOOIIECTBAX, COOIIOACHUE PaBMII OE30MACHOCTH, B
TOM YHCJIC HABBIKOB OE30IIACHOTO MOBEICHUS B MHTEPHET-CPE/IC, TOTOBHOCTh K Pa3HOOOpPA3HOM
COBMECTHOU ACATCIBHOCTH IIPpHU BBIIIOJIHCHUN y‘-Ie6HI)IX, IIO3HABATCIJIBHBIX 3a1a4, CO3JaHUuun
y4eOHBIX TPOCKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHMIO W B3aUMOIIOMOINM B IPOIECCE 3TOM
y4eOHOM JIeITeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEJICHUE M MTOCTYIKH CBOUX TOBAPHUIICH
C TIO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCJEICTBUN TTOCTYIKOB,

4) HeHHOCTeH HAYYHOTrO MO3HAHMS:

c(OpMUPOBAHHOCTh ~ MHPOBO33PEHUECKHX  MpeAcTaBleHud o0  uHpopmanmu,
I/IH(bOpMaHI/IOHHBIX mnmponeccax n I/IH(bOpMaHI/IOHHI)IX TEXHOJIOTHUAX, COOTBCTCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU M COCTABIAIOMINUX 0A30BYIO
OCHOBY JUIsl IOHMMAaHUS CYIIHOCTH HAy4YHOM KapTUHBI MUDA,;

uHTepec K OOyYeHHI0O M MO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa3oBaHNI0, 0CO3HAHHOMY BEIOOPY HAIPABICHHOCTH U YPOBHSI OOYUCHHSI B TaTbHCHIIIEM,

OBJIaJICHUE OCHOBHBIMHU HAaBBIKAMU HCCJIEIOBATENILCKON JESATEIBHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OIBITA, HAOJFOJICHUH, TOCTYIIKOB W CTPEMJICHHE COBEPIICHCTBOBATH IyTH
JOCTH)KEHUST MHIMBHIyaIbHOTO ¥ KOJUIEKTUBHOTO OJIArommoITyyus;

chopMuUpPOBaHHOCTh ~ WH(MOPMAIMOHHOM  KyJIBTYpPhl, B TOM  YHCJIE€  HAaBBIKOB
CaMOCTOSITENILHON pabOThl ¢ y4eOHBIMHU TEKCTAMU, CIIPABOYHOM JIUTEPATYpOi, pa3HOOOpa3HBIMU
cpeacTBaMu HHCbOpMaHI/IOHHBIX TeXHOJ’IOFPIfI, a TaKiK€ YMCHHA CaMOCTOATCIIBHO ONPCACIATH
[enu CBoero oOydeHus, CTaBUTh W (QOpMynIHpoBaTh Alisi ceOs HOBbIE 3a7auyu B yuébe u
IO3HAaBaTEIbHOMN ACATCIIBHOCTH, pPa3BUBATb MOTHBBI W HHTCPCCHI CBOEHM IO3HABaTEIbLHOMI
NESITEIbHOCTH;

5) ¢popMupoBaHusi KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH KM3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 37I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBIN 00pa3 XM3HHW, B TOM YHCJIEC W 3a CYET OCBOCHHUS M COONIOJCHHS TpPeOOBaHHIMA
0e30MacHO PKCIUTyaTalluy CPEeICTB NHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;



6) TPy10BOT0 BOCTIMTAHUSI:

HWHTEpEC K MPAKTUIECKOMY M3y4eHHIO TTpodeccuit u Tpyna B chepax npodeccrnoHambHOM
NEeSITETIbHOCTH, CBSI3aHHBIX C HMH()OPMATHKOW, MPOrpaMMHPOBAHHEM U WH(POPMAIMOHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHUSAX HAYKH MH()DOPMATHUKU M HAYYHO-TEXHHYECKOTO
nporpecca,

OCO3HAHHBI BBHIOOP W TOCTPOCHUE WHIMBHUIYaJIbHOH TPACKTOPHHM OOpa3oBaHUs U
JKU3HCHHBIX IIJIAHOB C y‘léTOM JIMYHBIX U O6H_I€CTBGHHBIX HHTCPCCOB U HOTpe6HOCTeI71;

7) 3K0JIOrH4€eCKOro BOCIIUTAHMS:

OCO3HAHHE MI00ATLHOTO XapaKTepa KOJOTUIECKHUX MPOOJIeM U MyTei UX PElICHHUs, B TOM
qrciie ¢ y4€TOM BO3MOXKHOCTEH MHPOPMAIIMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

8) amanmramuu o00ydYamumIerocsi K W3MEHSIIOIMMCS YCJOBHUAM CONUHAIBHOW W
MPUPOJTHOM Cpe/bl:

OCBOCHHE OOYyYaIONUMUCS COLHMATHHOTO OIBITA, OCHOBHBIX COIIMAIBHBIX POJEH,
COOTBETCTBYIOIIIMX BEIYyIICH JEATSIILHOCTH BO3pacTa, HOPM H TPaBWI OOMIECTBEHHOTO
noBeieHus, GopM colMaabHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IPOCTPAHCTRBE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yJbTaThl OCBOCHHS TNPOTPaMMBI 1O HH(OpPMATHKE OTpa)kKaroT
OBJIAJICHUE YHUBEPCAJIbHBIMU y4eOHBIMU JEUCTBUAMU - [I03HABATEIIbHBIMH,
KOMMYHHKATUBHBIMH, PETYJISITUBHBIMU.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble Jornyeckue AeHCTBUA .

YMGHI/IG OHpCIIGJIﬂTI) IIOHATUA, CO3aaBaThb O606HI€HI/I$I, yCTaHaBHI/IBaTI) AHAJIOTHUH,
KJIaCCU(PUITUPOBATh, CAMOCTOSTEIIHHO BBHIOMPATh OCHOBAHUS W KPUTEPHUH ISl KJIACCH(DUKALIHH,
yCTaHaBJH/IBaTI) HpI/I‘-II/IHHO-CJICI[CTBeHHI)IG CBsI3H, CTpOI/ITI-) JIOTUYCCKHUC paCCY)KIICHI/IFI, cJiaTb
YMO3aKIIOYeHUS (MHIYKTUBHbIC, IS TYKTHBHBIC U 110 aHAJIOTHH) U BBIBOJIBI;

YMGHI/Ie CcO31aBarThb, HpI/IMeHSITI) nu Hp€06paSOBI)IBaTB 3HAKHN U CUMBOJIbI, MOJACIIU U CXEMBbI
JUTSL peIIeHUs Y9eOHBIX U MO3HABATENbHBIX 33/1a4;

CaMOCTOSITEIILHO BBIOMpATh CIOCO0 perieHus y4eOHO# 3amauu (CpaBHMBATH HECKOJIBKO
BapMAHTOB peIIeHMs, BbIOMpaTh HamboJee MOAXOMAIIMN ¢ Y4ETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBarebCcKkue 1eMCTBUS .

dbopMyIUpPOBaTh BOMPOCH], (PUKCHUPYIONIHNE Pa3pbiB MEXKIY peaTbHBIM M >KelaTeIbHbIM
COCTOSTHUEM CHUTYyaIllH, 00bEKTa, U CAMOCTOSITEILHO YCTaHABIMBATH UICKOMOE U JIaHHOE;

OLICHMBATh HAa MPUMEHUMOCTh MU JOCTOBEPHOCTh WH(POpPMAIUIO, MOJYYEHHYIO B XOJ€
HCCIIeI0BaHUS,

MPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE TIPOIECCOB, COOBITMM W HX
MOCTIEACTBHSI B aHAIIOTUYHBIX WJIM CXOJIHBIX CUTYAIIHUAX, a TAK)KE BBIIBUTATH MPEANOI0KEHUS 00
nux paSBI/ITI/II/I B HOBBIX yCJ'IOBI/IﬂX 1 KOHTCKCTax.

Paborta ¢ nndopmanmei:

BBISIBIIATH JeUIIMT MHPOPMAIIUU, JAHHBIX, HECOOXOMUMBIX IS PEIICHUS MOCTaBICHHON
3aJ1a4uM;

IPUMEHSTh pa3jMYHble METO/bl, MHCTPYMEHThl W 3alpochl MpU IOUCKE MU OTOOpe
uHGOpMAIlMM WM JNaHHBIX W3 HMCTOYHHUKOB C YYETOM MPEIJIOKEHHOW Y4eOHOW 3amauu U
3aJaHHBIX KPUTEPUEB,

BBIOMpaTh, AHAIM3HPOBATH, CHUCTEMATH3UPOBATH M UHTEPIPETUPOBATH HWH(GOPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

10



CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAIbHYIO (GOpPMY TpeACTaBieHUs HWHGPOPMAIMUA U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4M HECJIOKHBIMU CXEMaMH, AuarpaMMaMi, HHOU Trpadukoil u
AX KOMOWHALMSIMY,

OLICHMBATh HAAEKHOCTH MH(OpMAIMU TO KPUTEPHUSM, NPEIUIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIIEHO;

3¢ PEeKTUBHO 3aNIOMUHATH U CUCTEMaTH3UPOBATh HHPOPMAIIHIO.

KomMMyHuKaTHBHBIE YHUBEpPCAJbHbIE yYeOHbIe JeilcTBUS

Oo6uenue:

COMOCTAaBJISITh CBOM CYXKIEHUS C CYXICHUAMHU JPYIMX YYacTHHUKOB JIMajora,
00Hapy>XUBATh Pa3IN4He U CXOJICTBO MMO3UIIUH;

nyOJMYHO  MPEACTABIATh  PE3ybTaThl  BBIMOJHEHHOIO  ONbITa  (IKCHEPHUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIGHHS € YYETOM 3aJay MPE3CHTAlUU U
OCO6GHHOCTCI71 AyJAUTOPUH U B COOTBCTCTBHUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTHI C
UCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHasi 1eSITeJIbHOCTh (COTPYTHHYECTBO):

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIMBUIYaIbHOU pabOTHI MpH
pelIeHNH KOHKPETHON IPOOJIEMBI, B TOM YHUCIIE IIPU CO3JaHUU UHPOPMAIIMOHHOTO MPOIYKTa,

NPUHUMATH 1IEJIb COBMECTHON HMH(OPMAIMOHHOM AesITeNbHOCTH Mo cOopy, oOpaboTke,
nepenade, Gopmanuzanuu wHGOpPMAIMH, KOJUICKTHBHO CTPOUTH JICHCTBHUS MO €€ TOCTHKEHUIO:
pacnpeenaTh POy, JOrOBapUBaThCs, 00CYKIaTh MPOIECC U PEe3yIbTAT COBMECTHOU pabOTHI,

BBITIOJHATH CBOIO YacTh paboThl ¢ mHpOpMammer wim WHPOPMAIMOHHBIM IPOTYKTOM,
JOCTUTAsi KAYeCTBEHHOTO pe3yJibTaTa M0 CBOEMY HAMPABICHHUIO U KOOPIUHHUPYS CBOU JCHCTBUA
C ApYI'MMH YICHaAMU KOMAaH/bI,

OILICHMBATh Ka4€CTBO CBOETO BKJIaJa B 001U HH(GOPMALIMOHHBINA MIPOIYKT MO KPUTEPHSIM,
CaMOCTOSTENILHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMHU B3aHMOJICHCTBHUS,

CpaBHHMBATh PE3yJbTAaThl C HCXOAHOM 3aJauell M BKJIAJ KaXJOro 4jeHa KOMaHJIbl B
JIOCTIDKCHHE PEe3yJIbTaTOB, pa3leiiTh c(epy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K
MPEJAO0CTABICHUIO OTYETA TIEpE]T TPYIIION.

PeryiasiTuBHbIE YHUBEPCAIbHbIE YUeOHbIE AeiicTBUS

Camoopranu3anusi:

BBISIBIISITH B KM3HEHHBIX U YUCOHBIX CUTYaLUsIX MPOOIIEMBI, TPEOYIOIIHE PEIICHUS;

OPHEHTHPOBAThCS B PANIMYHBIX IMOJIXOJAX K MPHHATHIO PEUICHUI (MHIMBHUIyaTbHOE
HPUHSATHE PELICHHI, TPUHATHE PEIICHHUHT B TpyIIe);

CaMOCTOSITEIIFHO COCTaBIISITh AJTOPHTM PpEIICHUsI 3aqa4u (MM €ro 4acTh), BBIOHpATh
crmoco0 pemieHUs: yueOHOM 3amaun ¢ y46TOM HMMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBATh Mpe/laraéMble BAPUAHTHI PEILICHUN;

COCTaBJIATh IUIAH JCWCTBUI (IUIAH pealu3alii HAMEYCHHOIO alrOPHTMa pEIICHHS),
KOPPEKTUPOBATh MPEIOKEHHBIN aJTOPUTM C YYETOM MOJIYUYEHHsS] HOBBIX 3HAHUM 00 H3yyaeMOM
00BEKTE;

JieNaTh BBIOOpP B YCIIOBUSIX MPOTUBOPEUYMBON MHGOpManuu U OpaThb OTBETCTBEHHOCTH 3a
perieHue.

CamMoKoHTPOJb (peduiekcus):

BJIAJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBALIUH M Pe(IICKCHH;

JaBaThb OUCHKY CUTyalluu W Npejiarath jiaH eé HU3MCHCHUS,

YUIUTHIBATh KOHTEKCT UM MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH
perieHrr yueOHOM 3a1a9n, aJanTHPOBATh PEIICHNE K MEHSIONUMCS 00CTOSTEIIbCTBAM,
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OOBSCHATH TPUYUHBI JOCTHXKEHUS (HEJOCTHKCHUS) pe3yabTaTOB HH(OPMALMOHHON
NEeSITEIbHOCTH, JaBaTh OLIEHKY INPHOOPETEHHOMY OIBITY, YMETb HaXOAMTh IO3UTHBHOE B
MPOMU3OLIEAIICH CUTYyallNH,;

BHOCHUTbh KOPPEKTUBBI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHHUBIIUXCS
CUTYallli, YCTAaHOBJICHHBIX OIMUOOK, BOZHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTA LIEJIHU U YCIOBUSIM.

OMOUMOHAIbHbII HHTEJIEKT:

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa, IOHMMATh MOTUBBI U HAMEPEHUS APYToro.

IIpunsTHE ceds1 U APYTHX:

0CO3HaBaTh HEBO3MOXHOCTb KOHTPOJMPOBATh BCE BOKPYI Ja’K€ B YCIOBMSAX OTKPBITOIO
JIOCTYTIA K JIFOOBIM 00bEMaM HH(DOPMAITIH.

INPEAMETHBIE PE3YJIbTATbBI

K koniry o0yuenus B 7 Kjaacce y o0yyaromerocsi Oyayr copMHUpOBAHbI CIEAYIOIINE YMEHHS

HOSACHATh HAa MPUMEPAX CMBICI MOHATHH «vH(OpManusa», «uHPOPMAILMOHHBIN MPOLIECC,
«00paboTka nH(pOpMAIHK», «XpaHEHHE HH(POPMAIMNY», «IIepenadya HHPOopMaIun»;

KOJMPOBaTh M JIEKOJMPOBATh COOOILEHHs IO 33JaHHBIM IpaBUiaM, JAEMOHCTPUPOBATH
NOHMMaHUE OCHOBHBIX NPHUHLMIIOB KOAMPOBaHMS MH(OpPMALMM Pa3IMYHON  MPUPOIbI
(TexcToBOM, rpaduUUECKOii, ayano);

CpaBHMBATh JJIMHBI COOOLICHHM, 3alMCaHHBIX B PA3JIMYHBIX aji(aBuTax, ONEPUPOBATH
eIMHUIIAMH U3MEepEeHUsl HH(POPMAIIMOHHOTO 00BEMA M CKOPOCTH Nepejauu JaHHbIX;

OLICHUBATh M CpPaBHUBATh pPa3MEPbl TEKCTOBBIX, TpapHUUECKUX, 3BYKOBBIX (DaillloB W
BHJ1e0(haNIIOB,;

IPUBOJUTH TNPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs M MepeAadyd HHQOpMaIu,
CPaBHUBATh UX KOJUYECTBEHHbIE XaPaKTEPUCTHUKH;

BBIJIEISITh OCHOBHBIE 3TaIlbl B UCTOPUU U MOHUMATh TEHJCHIIMH Pa3BUTHSI KOMIIBIOTEPOB U
IPOTrpaMMHOr0 oOecreueHus;

[ojilyyaTb M  HCIIOJIb30BaTh HMH(MOPMALMI0O O XapaKTEpUCTHUKAX IEPCOHAIBHOIO
KOMITBIOTEpPA M €ro OCHOBHBIX 3JIeMeHTax (Mpoleccop, onepaTuBHas MaMsTh, JOJTOBPEMEHHAsS
NaMsTh, YCTPOICTBA BBOIa-BbIBO/IA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 337a4aMH, PEIIA€MBIMU C €0 IIOMOIIBIO;

OPHEHTHPOBAThCS B UEPAPXUICCKON CTPYKTYpe (ailjioBOM CHCTEMBbI (3aIUCHIBATh MOJIHOE
ums Qaina (karanora), myTte K (aimy (karamory) mo MMeELIeMycs OMHCAaHHIO (PaiIoBOH
CTPYKTYPBI HEKOTOPOTO MH()OPMAIIMOHHOTO HOCHUTEJISN);

pabotath ¢ (ailIoBOM cHCTEMON MEepPCOHATBHOTO KOMIIBIOTEPAa C HCIIOJIb30BaHHEM
rpajguueckoro  uHTepdeiica, a  UMEHHO:  CO3/aBaTh, KONUPOBaTh, IEpeMeLIaTh,
NEePEUMEHOBBIBATh, YIAIATh U apXUBUPOBATh (ailiibl U KaTaJorH, UCIOJIb30BaTh AHTUBUPYCHYIO
porpaMmmy;

OpPEACTaBIATh  Pe3yJbTaThl CBOEH JESATEIbHOCTM B  BUAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3EHTAIIHH;

uckate uH(opmamuio B VHTepHere (B TOM 4mcie, IO KIOYEBBIM CIIOBaM, IO
U300paKEHHI0), KPUTHUYSCKH OTHOCUTHCS K HalICHHO# MH(POPMAIIUK, 0CO3HABAsI OMTACHOCTH ISt
JUYHOCTH U 0OIIecTBa paclpoCTpaHEHHs BPEIOHOCHON uHpoOpManuu, B TOM YHCIE
HKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIUN;

cobmonath  TpeOoBaHMA ~ 0€30MacHOW  OSKCIUTyaTallMd  TEXHHUUYECKUX  CPENCTB
MH(GOPMALIMOHHBIX U KOMMYHHUKAIlMOHHBIX TEXHOJOTHH, cOOII0AaTh CETEeBOW ITHKET, Oa30BbIE
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HOPMBI HH(POPMALIMOHHOM 3THKH U MpaBa MpH padboTe ¢ MPUIOKESHUIMHU Ha JIIOOBIX YCTPOHWCTBAX
u B lHTepHeTe, BbIOMpaTh O€30IacHbIe CTPATErny MOBEICHUS B CETH,

NPUMEHSTh METOJIbI MPO(PMIAKTUKA HETaTUBHOTO BIMSHUS CPEICTB MH(OPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOIMH Ha 3J0POBBE MOJIb30BATEIIS.

K konIty 00y4yeHus B 8 kiacce y o0ydaromierocs: 0yayT copMUpPOBaHBI CJICTYIONTUE YMEHHUS .

MOSICHSITh HA TMpUMEpax pa3iuyusi MEXKIY T[O3UIHOHHBIMA ¥ HETO3UIIMOHHBIMH
CUCTEeMaMU CUHCIICHUS,

3ammchiBaTh W cpaBHUBaATh Ienble uncia or 0 mo 1024 B pa3snuyYHBIX MO3HIIMOHHBIX
cucreMax cuucieHus (¢ ocHoBaHusMH 2, 8, 16), BBINOIHATH apu(PMETHUECKUE ONECpPAIH HaJl
HUMU,

pPacKpbIBaTh CMBICJI NMOHATHUM «BBICKA3bIBAHUEY», «JIOTHYECKAs ONEpalusi», «IOTHYECKOe
BEIPAKCHHEY,

3alKChIBaTh JIOTMYECKHUE BBIPAKEHUSI C HCIOJB30BaHUEM IU3IBIOHKIIMH, KOHBIOHKIMH H
OTPUIIAHUS, OMNPEICIATh HCTUHHOCTHh JIOTUYECKUX BBIPAKEHUH, €CIU WM3BECTHBI 3HAYCHUS
UCTUHHOCTH BXOJSIIUX B HEro NMEPEMEHHBIX, CTPOUTH TAOIUIbI UCTUHHOCTH JUIS JIOTHYECKHX
BBIPAKCHMU;

pPacKpbIBaTh CMBICH MOHSTHNA «UCIOJIHUTENb», «AITOPUTM», «IpOrpaMMar», MOHHUMAs
Pa3HUIlY MKy YIIOTPEOJICHHEM 3TUX TEPMUHOB B OOBIJICHHOHN pe4u U B HH(pOpMATHKE;

OMKCHIBATh AJITOPUTM PEIICHUS 3aJa4d Pa3lIUYHBIMU CIIOCOOaMH, B TOM YHCIIE B BHJE
OJIOK-CXEMBI;

COCTaBIISITh, BBINOJNHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOXKHBIE alTOPUTMBI C
WCIIOJIb30BAHUEM BETBJICHUW M IUKIIOB JUIsl YIIPABJICHHS WCIOJHUTEISIMH, TAKUMU Kak Polor,
Yepenamka, UepTEKHUK;

UCIIOJIb30BaTh KOHCTAHTBI M TMEPEMEHHBIC Pa3IMYHBIX THUIOB (YHUCIIOBBIX, JIOTHUECKHUX,
CHMBOJIBHBIX), & TAKXKE COJICPIKAIINE UX BBIPAKEHHUS, HCIIOIb30BaTh ONMEPATOP NPHUCBAUBAHHS;

UCIIOJIb30BATh MIPH pa3pad0TKe MPOTrpaMM JIOTHYSCKUE 3HAYCHISI, OTICPAIIMH ¥ BBIPAKCHUS
C HUMH,

AHATM3UPOBATH MPEIJIOKEHHBIC AITOPUTMBI, B TOM YHCJIC ONPEACIATh, KAKUE PE3yJIbTATHI
BO3MOJKHBI TIPU 33JJaHHOM MHOKECTBE UCXOHBIX 3HAUCHUH,;

CO3/1aBaTh U OTJIAXKUBATh MPOTPAMMbI Ha OJHOM M3 SI3BIKOB mporpammuposanus (Python,
C++, Ilackanp, Java, C#, lllkosnbHbld ANTOpUTMUYECKUN SI3BIK), peaU3yIONINE HECIOXKHBIE
ITOPUTMBI 00paOOTKM YHCIIOBBIX JTaHHBIX C HMCIOJIH30BAHUEM IHKIIOB M BETBJICHHM, B TOM
YHclie PEeaM3YIONIUe MPOBEPKY MEIMMOCTH OJHOTO IIeJIOT0 4YHcla Ha JIPyroe, MPOBEPKY
HATYPaJIBHOTO YHCJIa Ha TPOCTOTY, BBIJICICHUS (P U3 HATYPATHLHOTO YUCIIA.

K koHIty 00y4enus B 9 kjacce y o0ydaronierocsi 0yayT copMUPOBAHBI CIIEAYIONUE YMEHUS:
pa30uBaTh 3a7aud Ha TOJ33Ja4M, COCTABIATH, BHIMOIHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHBIE AJITOPUTMBI C HCIIOJNB30BAHWEM BETBIICHUH, IHMKIOB ¥ BCIOMOTATEIHHBIX
QITOPUTMOB JIJISl YIIPaBJICHUS UCIIONIHUTEISIMH, TaKuMU Kak Pobot, Uepenaika, UepTExHUK;
COCTaBJIATh M OTJIAXKUBATh MPOTPAMMBI, PEATH3YIOIINE THIIOBBIC AJTOPUTMBI 00paOOTKH
YHCJIOBBIX TOCJICIOBATEIIBHOCTEH MIIM OJJHOMEPHBIX YHCIIOBBIX MAaCCHUBOB (ITOMCK MaKCHMYMOB,
MHHAMYMOB, CYMMbI HJIM KOJMYECTBA DJICMEHTOB C 3aJaHHBIMHU CBOMCTBAMM) Ha OJHOM W3
s13pIKOB TporpammupoBanus (Python, C++, Ilackans, Java, C#, 1lIkonbHbIH AJITOPUTMHYCCKHIA
SI3bIK);
pacKpbIBaTh CMBICI MOHITHH «MOJEIb», «MOJEIUPOBAHUE», ONPEAEIATh BUIBI MOJEIIEH,
OIICHUBATh aJICKBATHOCTHh MOJICIIH MOJICIIUPYEMOMY OOBEKTY ¥ LIEJISIM MOJICITUPOBAHMUS,
HCTIONIE30BaTh Tpadbl U JIEPEBhs AT MOJACTHUPOBAHUS CUCTEM CETEBOM M HepapXUUEeCKOM
CTPYKTYpbI, HAXOJIUTh KpaTyalivii myTh B rpade;
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BBIOMpATh CIIOCOO MPEACTABICHHUS JaHHBIX B COOTBETCTBHH C IOCTABJICHHOM 3amadeit
(TaGuuIBI, CXeMBbI, TPA(UKH, THATPAMMBI) C HCIIOJIE30BaHHEM COOTBETCTBYIOIIUX MPOIPAMMHBIX
CpenCcTB 00pabOTKYU JTaHHBIX;

UCIIOJIb30BATh JJIEKTPOHHBIE TaONUIBI It 0OpabOTKH, aHauW3a W BH3yaJIHM3alld
YHCIIOBBIX JaHHBIX, B TOM YHCJI€ C BBIICICHHEM IHara3oHa TaOJHIBI U YIIOPSIOYHBAHHEM
(copTHpOBKOIi) €ro IEMEHTOB,

CO3[aBaTh W MPUMEHATH B OJEKTPOHHBIX Tabnuuax (OpMysbl JIst Pacu€ToB C
UCIIOJIb30BAHMNEM BCTPOCHHBIX ApU(PMETHUYECKHX (QYHKIUH (CyMMHpOBaHME U IIOJACYET
3HAUCHUI, OTBCUAMONIMX 33aJaHHOMY YCIOBHIO, CpexHee apu(MeTHueckoe, MOHCK
MaKCHMaJIbHOTO W MHHHMAIBHOTO 3HAYCHHUS), aOCOJIOTHOM, OTHOCHTEIBHOM, CMEIIaHHOM
aJipecaiuu;

UCIIOJIb30BaTh 3JIEKTPOHHBIC TAOIMIBI JUIS YHMCIECHHOTO MOJEIUPOBAaHHMS B IPOCTHIX
3aja4ax M3 PasHbIX MPEIMETHBIX 00JIacTel;

UCIIOJIb30BAaTh COBPEMEHHBIE HWHTEPHET-CEPBUCH (B TOM YHCIE KOMMYHHKAIHOHHbIE
CEpPBHUCHI, 00JaYHbIC XPAaHWIWINA JaHHBIX, OHJIAWH-TIPOrpaMMBbl (TEKCTOBBIE M TpaduyecKkue
PEaKTOPbI, CPeIbl pa3paldoTKK)) B Y4€OHOM U MOBCEIHEBHOM JIEATEILHOCTH;

IPUBOJWTH IPUMEPHI  HMCIOJIB30BAaHHMS T'€OMH()OPMAIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYIapCTBEHHBIX YCIyT, 00pa30BaTelbHBIX CEpPBUCOB MHTEpHETA B yUeOHON M MOBCEIHEBHOM
JIeSITEIIbHOCTH;

UCIIOJIb30BAaTh  PA3jIMYHBIE CPEACTBA 3aAIUTBI  OT BPEJOHOCHOTO  IPOrPaAMMHOIO
obecrieueHws], 3allUINaTh MEPCOHAIBHYI0 HH(POPMAIMIO OT HECAHKIIMOHUPOBAHHOIO JOCTYIIA H
ero TOCJENACTBHH (pasrilalieHus, IIOAMEHBI, yTPaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX M COIMAJIbHO-TICHXOJIOTHYECKUX AacCIEKTOB HCIIOJIb30BaHUS ceTH MHTepHET
(ceTeBasi aHOHMMHOCTB, HU(PPOBON CIIejl, AyTEHTHYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTH
BPEIOHOCHOT'O KOJ1a);

pacro3HaBaTh MOMNBITKA M IPEAyNpeXaaTh BOBJICUYEHHE ceOs W OKPYKAalolUX B
JIECTPYKTHBHBIE U KPUMHHAJIBHBIC (DOPMBI CETEBOM aKTUBHOCTH (B TOM 4YHCIIE KMOEpOYIUIMHT,
Gbuiunr).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoJsnvecTBO yacoB DJIeKTPOHHBbIE
. HaumeHnoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ OporpaMMbl Beero KOﬁHTpOJILHLIe H%aRanecKne 06pA30BATENBHBIE
padoThI padoTshI pecypebi
Pa3nen 1. HudpoBasi rpaMoTHOCTH
11 Komnbrorep — yHuBEpcaabHOE YCTPOMCTBO 5 bubnuoreka [{OK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubnunoreka LIOK
12 Hporpammst 1 atiie 4 https://m.edsoo.ru/7f41646e
bubmuoreka [{OK
13 Koummbioteprie ceti 2 https://m.edsoo.ru/7f41646e
Htoro no pazneny 8
Pa3nen 2. TeopeTnueckue 0oCHOBBI HH(POPMATUKHI
21 HNudopmanus u uHGpOpMaITMOHHBIE 5 bubnnorexa [JOK
' MPOIIECCHI https://m.edsoo.ru/7f41646e
bubmmoreka IIOK
2.2 lpencrasnenue unpopmarm ; https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Pa3nen 3. UndopManmoHHbIe TEXHOJIOT MU
bubmmoteka IIOK
31 TexcToBbIe ROKYMEHTEI 6 1 https://m.edsoo.ru/7f41646e
bubnmnoreka LIOK
3.2 Kowmmpiorepuas rpaduica 4 https://m.edsoo.ru/7f41646e
. bubnuorexa [JOK
3.3 MynbTUMeANITHBIE TPE3EHTALIT 3 1 https://m.edso0.ru/7f41646¢
Hroro no pazneny 13
PezepBHOE Bpemst 2 1
OBILEE KOJIMYECTBO YACOB I10 34 3 0
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

I[TPOTPAMME

8 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHHe pa3/iesioB U TeM (mudpoBbie)
Ne i/ IporpaMmba Beero KOﬁHTpOJILHLIe HpﬁaKaneCKne 0Bpa30BaTEIBHBIC
padoThI padoThI pecypes
Pa3jnen 1. TeopeTnueckue 0oCHOBBI HH(POPMATUKHI
bubmuoreka [JOK
11 CHeTeMI cucIeHus 6 . https://m.edsoo.ru/7f418516
. bu6mmoreka [IOK
1.2 DJIEMEHThl MaTeMaTUYECKOU JIOTUKHU 6 1 https://m.eds0o.ru/7f418516
Hroro no pazgeny 12
Pa3nen 2. AropuT™Mbl 1 IPOrpaMMIpPOBaHUe
21 HcnonauTeny v alropuT™Msl. 10 1 bubnnorexa [JOK
' AJITOPUTMHYECKHAE KOHCTPYKITHH https://m.edsoo.ru/7f418516
bu6nmoreka [JOK
22 #13bIK IPOrPaMMHPOBAHHA o https://m.edsoo.ru/7f418516
bu6mmoreka [{OK
23 AHAIIH3 2ITOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
PezepBHOE BpeMmst 1
OBILEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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9 KUIACC

KosmmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM nupposbie
Ne /0 HporpamMmbi pai Beero Kontpoabubie IlpakTuyeckue f:ép;l‘? oBaT e.1)11>m>1 e
padoThI padoTsbI pecype
Pa3nes 1. lu¢gpoBasi rpaMOTHOCTH
11 I'mob6anpHas cetb UHTEpHET U cTpaTeruu 3 bubnmorexa [JOK
0E30MacCHOTO MMOBEICHUS B HEU https://m.edsoo.ru/7f41a7d0
19 Pabota B un(opmarmoHHOM 3 bubnnorexa [JOK
POCTPaHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3nen 2. TeopeTnueckue 0oCHOBBI HH(POPMATUKHI
2.1 MopenupoBaHue KaKk METO/I IO3HAHMS 8 1 Bubmuorexa OK
https://m.edsoo.ru/7f41a7d0
Hroro mo pazmeny 8
Paznen 3. AiropuT™Mbl M IPOrpaMMHUPOBaHHe
3.1 PazpaboTka aaropuTMOB U IporpamMm 6 1 E&g::%ﬁ;ﬁii(ﬁfﬂ £41a7do
bubnnorexa [JOK
32 Ynpasnene 2 https://m.eds<])lo.ru/7f4la7d0
Htoro no pazneny 8
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
bubnuorexa [{OK
41 MEKTPOHIbIE TAOHILb! 10 sy edsoo.u/Tfa1a7do
4.2 WNudopmanioHHbIE TEXHOJIOTUU B 1 bu6muoreka [JOK
COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PezepBHOE BpeMmst 1
OBILEE KOJIMYECTBO YACOB I10 34 2 0

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Koanvecrso yacoB DJIeKTPOHHBbIEe NU(POBHIE
Ne ni/mm Tema ypoka Beero Kounrpoabubie | 00pa3oBaTebHbIe
padoThI pecypcel
KomnbsroTep — yHuBepcanbHoe
BBIYUCIIMTEIIBHOE YCTPOMCTBO, BuGmuorexa IJOK
1 paboraroriee 1o mporpamme. TexHuka 1 https:/m.edso0.ru/8al521d2
0€30MacCHOCTH U TpaBWIIa pabOTHI Ha B '
KOMIIbIOTEPE
5 Hcropus u coBpeMEHHBIE TEHICHIINT 1 bu6mmoreka [JOK
Pa3BUTHUS KOMIIBIOTEPOB https://m.edsoo.ru/8a1523ee
3 [IporpammHOe oOecnieueHre KOMIBIOTEPA. 1 bubnuorexa [JOK
ITpaBoBas oxpaHa IPOrpaMM U JaHHBIX https://m.edsoo.ru/8a152826
4 @aitnibl v nanku. OCHOBHBIE OIEpaLMU C 1 bubnuorexa [JOK
GaitnamMu 1 manKamu https://m.edsoo.ru/8al52a74
5 ApxuBanus JaHHbIX. Mcnions3oBanue 1 bu6mmoreka [JOK
porpaMM-apXHBaTOPOB https://m.edsoo.ru/8al52cfe
6 KommnbsrorepHbie BUPYChl M aHTUBUPYCHBIE 1 bubnuorexa [JOK
pOrpaMMBbl https://m.edso0.ru/8a152f74
v Komnrerorepnsie cetu. [Tonck 1 bub6nuorexa [IOK
uHdopMmaimu B cetr HTEpHET https://m.edsoo.ru/8a153244
CepBHcEI WHTEPHET-KOMMYHHKAITHH. Bubnmorexa [IOK
8 CereBoit aTuker. CTpaTerun 6€30MacHOro 1 https:/m.eds00.ru/8a153460
noseaeHus B MIHTepHeTe
bub6muorexa [IOK
d Mnopmars u panmsie 1 https://m.edS(I)_E).ru/8a161966
10 WNnpopmanioHHble TPOLECCH 1 ﬁ'rtlgg:jl/ﬁé;jzg)?ﬁ/SalMeZa
11 PazHoobOpa3zue s13bIKOB U a(aBUTOB. 1 bubmuorexa [IOK

EctectBenHble U popMalIbHbIE SI3BIKU

https://m.edsoo.ru/8al61fec

18


https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
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JIBonunsIii andasut. [IpeodbpasoBanue

bu6mmoreka [JOK

12 00010 andaBuTa K JBOUIHOMY https://m.edso0.ru/8a162186
13 IIpencraBieHue NaHHBIX B KOMIIBIOTEPE bubmuorexa [IOK
KaK TEKCTOB B JBOUYHOM ajihaBHTE https://m.eds00.ru/8a162316
14 Enununer usmepenus nadopmanuu u bubmuoreka [JOK
CKOPOCTH TIepeauyl JTaHHBIX https://m.edsoo0.ru/8a16249c
15 Konuposanue tekctoB. PaBHOMEpHBIE 1 bubmmorexa [IOK
HEPaBHOMEPHBIE KOIbI https://m.edso0.ru/8a1625f0
16 JlexonupoBaHue COOOIIECHUH.
WudopmannoHHblil 00bEM TEKCTa
17 udpoBoe npeacTaBieHne HEMPEPHIBHBIX bubnnorexa [JOK
JTaHHBIX https://m.edso0.ru/8a162848
KoaupoBanue 1seTa. HK
18 Hggog;ainoiﬁoioaog,%;a :pa(I)I/IquKI/IX bubimorexa LIOK
https://m.edsoo.ru/8al629ec
JAHHBIX JUIsl pAaCTPOBOrO U300paskeHUs
19 Koauposanue 3Byka bubmmorexa [IOK
https://m.edso0.ru/8al62b72
20 PezepBHblit ypok «KoHTposbHas paboTa 1o bub6nuoreka [IOK
teme "lpencraBnenne naGopmarmu'» https://m.edso0.ru/8a162d02
TekcToBbIE JOKYMEHTHI, UX BBOJ U bu6mmoreka [IOK
21 _
pellakTUPOBaHKME B TEKCTOBOM MPOIECCOpe https://m.edsoo.ru/8al62e7e
22 dopmaTHpoBaHNE TEKCTOBBIX JOKYMEHTOB bubmmorexa LHOK
https://m.edsoo.ru/8al62fe6
23 [Tapametpsl cTpanunbl. Coucku U bub6nuorexa [IOK
TaOJIHIIBI https://m.edsoo.ru/8a1632d4
24 BcTraBka HeTEKCTOBBIX 00OBEKTOB B bu6mmorexa [IOK
TEKCTOBBIE JOKYMEHTHI https://m.edsoo.ru/8a1632d4
o5 WNHurtennexryanbHble BO3MOKHOCTH
COBPEMEHHBIX CUCTEM 00pabOTKH TEKCTOB
26 O0001IeHre 1 cCUCTEMAaTH3ALINS 3HAHUI 110 bu6mmorexa [IOK

Teme «TeKkcToBbIe JAOKYMCHTBI»

https://m.edsoo.ru/8a1635c2
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https://m.edsoo.ru/8a162186
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https://m.edsoo.ru/8a162848
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7 I'paduueckuii penakrop. PactpoBsie 1 bubnuoreka [JOK
PHCYHKH https://m.edso0.ru/8a163874
I 101 KTHPOBaHHUS rpapuICCKUX
28 006:31?;& 5;?)?<u «IE zc;dapcnszimbfg 1 bubmorexa [IOK
https://m.edsoo.ru/8a1639d2
yughposwvie cucmemvi»
bubmuoreka [JOK
29 Bexropuast rpaguxa . https://m.edsoo.ru/8a163b30
O060011IeHrEe ¥ cCUCTEMAaTU3ALMS 3HAHUI 110
30 teme «KoMmbroTepHas rpaduka. 1 1 bubmuorexa [IOK
ITposepounas pabora / Beepoccuiickas https://m.edsoo.ru/8a16404e
IIpoBepoyHas pabora
31 fﬁiiﬁ:ﬁﬁgz .3(3;3}(1)51;1]1 /e glgzgoccmﬁcmﬂ 1 1 brbmorexa LJOK
https://m.edsoo.ru/8a164828
IIpoBepoyHas pabora
30 [ToaroroBka MyJabTUMEIUNHBIX 1 bu6mmoreka [JOK
pe3eHTAIU https://m.edsoo.ru/8al642c4
33 JloGaBiieHHe Ha ClIali]] Ay JMOBH3yaTbHBIX 1 bubnuorexa [JOK
JTAHHBIX, aHUMAIIH U TUIIEPCCHUIOK https://m.edso00.ru/8a164472
34 O06o001IeHre 1 cucTeMaTr3aIus 3HaHUH 110 1 bubmuoreka [JOK
Teme «MyIbTUMEIMIAHBIC TPE3CHTAIINY https://m.edso0.ru/8a164652
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3
8 KJIACC
KoanvecTso yacos DJIeKTPOHHBIe HH(PPOBbIE
Ne o/ Tema ypoka KonrposibHbie | 00pasoBaTe/ibHbIE
Beero paboThI pecypcsl
1 Hemo3uiimonHble 1 MO3UIIMOHHBIE CHCTEMBI 1 bubnmnorexa [JOK
CUHCIICHHS https://m.edso0.ru/8a1649e0
2 PasBepnyTas ¢opma 3anucu uncia 1 bubmorexa [IOK
https://m.edsoo0.ru/8al64ba2



https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2

I[BOI/I‘IHaSI CHUCTCMaA CUHMCIICHUA.

bubnuoreka [IOK

3 ﬁﬁ%ﬁ:g‘;‘zﬁ?{ignepaum B /IBOMHHOH https://m.edso0.ru/8a164d96
4 BocemepuuHnas cucreMa cUucIeHUs bubmorexa LHOK
https://m.eds00.ru/8a165296
5 [lecTHaanaTepuyHas CUCTEMa CYUCIICHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/8a16549e
6 O000111eHre U cUCcTEMATU3aLMs 3HAHUHA 110 bubnmoreka LIOK
TeMe «CUCTEMbI CUMCICHHSI» https://m.edsoo.ru/8a16564c
7 Jlornueckuie BbICKa3bIBAHUS bubmorexa [TOK
https://m.edsoo.ru/8al1657fa
8 JloruuecKue omeparuu <u», HIH», KHe» bubmorexa LIOK
’ ’ https://m.edso0.ru/8a165b56
9 Omnpenenenre MICTUHHOCTU COCTaBHOTO bubnnorexa [JOK
BBICKa3bIBAHUS https://m.edsoo.ru/8a165cf0
10 Ta0nuIbl HCTUHHOCTH
11 Jlornueckue 3e€MEHThI bubmorexa [OK
https://m.edso0.ru/8a165e94
12 KonrtpomnbHas pabora 1o TemMme «JIeMeHThI bubmuoreka [IOK
MaTeMaTHYECKOM JTOTHKI» https://m.edsoo.ru/8a178c38
13 ITonsTue anropurma. Mcnonuurenun bubmuoreka [IOK
AJITOPUTMOB https://m.edsoo.ru/8a17949e
14 CgoiictBa anroputrma. CriocoObI 3anucu bubnuoteka [{OK
IropuT™Ma https://m.eds00.ru/8a179606
15 ANTOpUTMUYECKAS] KOHCTPYKIIMS
«cienaoBaHue». JIMHEMHBIN ArOpUTM
16 AnropuTMHUYECcKasi KOHCTPYKITHSI
«BETBJICHUE»: MOJTHASI U HEMOJHas (hOPMBI
17 AnropurMuyecKas KOHCTPYKLUS bubmuoreka [JOK
«IIOBTOPCHHEY https://m.edso0.ru/8a17998a
18 PopMabHOE UCIIOJIHEHHE AJITOPUTMA bubmuoteka [JOK
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https://m.edso0.ru/8al79aac

Pa3pa60TI<a HCCJIOXKHBIX aJITOPUTMOB C

bubnuoreka [IOK

19 UCTIOJIb30BAHUEM ITUKJIOB JUIsl YIIPABIICHUS https://m.eds0o.ru/8al79lc
(hopMaIbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HeCIIOKHBIX AITOPUTMOB C
HCTI0JIb30BAHUEM ITUKJIOB U BETBJIICHUM IS bubmuorexa [{OK

20 .
yrpasieHus: GopMaabHbIMU https://m.edsoo.ru/8a179elc
HCIIOJTHUTEIIIMHU

21 BrimonHeHue anropuTMoB buGnuorexa LIOK
https://m.edsoo.ru/8al7a06a

000IICHNE ¥ CUCTEMATU3AIIM 3HAHUH 10
22 TOeMe <I(HI/ICHOJIHI/IT€JII/I u aﬂroL];nTMH. bubmorexa HOK
https://m.edsoo.ru/8al7al8c
AJTOPUTMUYECKHE KOHCTPYKITTU»
23 SA3pIk iporpamMMupoBanms. Cucrema
IpOrpaMMHUPOBAHUS
24 [Tepemennbie. Oniepatop NpUCBauBaHUS
o5 [IporpammupoBaHue JIMHEHHBIX
ITOPUTMOB

26 Pa3zpaboTka mporpamMm, coaeprKaninx

orepaTop BETBICHUS

27 Jnanorosas oTiaska nporpamMm

8 vk ¢ ycnoBueM. Ypoxu

«l'ocydapcmeennvie yughposwvie cucmemvl»

29 [Mukn c nepemeHHON bubmmorexa [TOK
https://m.edsoo.ru/8al7ac4a
bu6mmorexa IIOK

30 OO0paboTKa CHMBOJIBHBIX JJAHHBIX hitps://m.edsoo.ru/8al7ad6e

O06o01IeHre U cucTeMaTH3aIus 3HAaHUH 110
31 TeMe «SI3BIK IPOrpaMMHUPOBAHUS» bubnmnorexa HOK

[IpoBepounas padota / Beepoccuiickas
IpoBepoyHas paborta

https://m.edsoo.ru/8al7ae8e
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PesepBubIil ypok. O6001meHIE 1
32 CHUCTEeMaTH3alMs 3HAHUN U YMEHH 1O 1 1 bubnmoreka [JOK
Kypcy unpopmaruku 8 kimacca / https://m.edsoo.ru/8a17b456
Bcepoccuiickas mpoBepouHas paboTa
AHanus anroputmoB. OnpeneneHue
BO3MOJKHBIX PE3yJIbTaTOB pabOTHI bubmuoreka [JOK
33 1 )
QITOPUTMA TIPH 33JAHHOM MHOKECTBE https://m.edsoo.ru/8al7afa6
BXOJIHBIX JaHHBIX
Ananu3z anroputmMoB. OnpenesieHre
34 BO3MOJKHBIX BXOJHBIX JAHHBIX, 1
MPUBOJISAIINX K JAHHOMY pe3yibTaTy
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3
9 KJIACC
KosmmyecTBo yacos DeKTPOHHBbIE U POBHIE
Ne 11/11 Tema Ypoka B KOHTpOJI])H])]e OﬁpaSOBaTeJILHbIe
cero padoThbI pecypcbl
1 I'mo6anbHas cets UnTepHeT. IP-anpeca 1 bubnuotexa [JOK
y3510B. bosbiue nanHbie https://m.edso0.ru/8al17b578
bu6mmoreka [JOK
2 Mugopmarmonmas Gesonacuocts . https://m.edsoo.ru/8a17b690
VYyer noHsaTHst 00 MHPOPMALIMOHHOM
3 0€30MacHOCTH MPHU CO3/IaHUU 1 bubnmnorexa [JOK
KOMIUTIEKCHBIX HH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHUI]
bubmuoreka [JOK
4 Buns! nestensHOCTH B cetn MHTEpHET 1 hitps://m.eds0o.ru/8al7b8e8
g | Qo rmororm. Hommonams | Busmorea 10
https://m.edsoo.ru/8al7bale
JIOKyMEHTOB
6 O06o01IeHre U cucTeMaTHU3alus 3HaHUH 110 1 bubnmoreka [JOK
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temaMm «['1o0anbHas ceTb HTEpHET 1
cTpaTteruu 0€30MacHOro MOBEICHUS B
Hel», «PaboTa B mH(DOpMAITMOHHOM
MIPOCTPAHCTBE»

https://m.edso0.ru/8a17bb36

7 Mojenu 1 MOJETUPOBAHHUE. bubnmorexa [JOK
Knaccudukanuu Mmozaencit https://m.edso0.ru/8al17be06

8 TaGiuuHbIC MOICTH bubmorexa LIOK

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

9 PazpaboTka oqHOTAOMUYHON Oa3bl JTAHHBIX.

CocTaBiieHHE 3alIPOCOB K 0a3e JaHHBIX
I'pad. Becopas matpumna rpada. limna

10 NyTH MEXy BepiInHamMu rpada.
Brrunciienue KouuecTBa myTed B
HaTPaBJICHHOM alUKINIeCKOM Tpade

11 JlepeBo. Ilepebop BapuaHTOB C MMOMOIIIBIO
nepeBa

12 MaremaTHuecKoe MOJICITHPOBAHKE bubmorexa LIOK

https://m.edso0.ru/8al7¢392

13 DTarnbl KOMIBIOTEPHOTO MOAETUPOBAHUS bubmorexa LIOK

https://m.edsoo.ru/8al7c4aa
| S e e B 10K
https://m.edsoo.ru/8al7¢9c8
«MopgenupoBaHHue KaK METO/ [TO3HAHUS»
PazOunenune 3ama4yu Ha 1Toa3agauH.

15 CocTraBieHre alropuTMOB U POTPAMM C bu6mmoreka [JOK
HCIIOJIb30BAHUEM BETBIIEHUN, IUKIOB U https://m.edsoo0.ru/8al7cbh12
BCIIOMOTATEIIbHBIX aJITOPUTMOB

16 OpmHOMEpHBIE MACCHBBI bubmorexa LHOK

https://m.edsoo.ru/8al7cc3e

17 Tunossie aropuT™Mbl 00pabOTKH bubmuorexa [IOK
MAaCCHBOB https://m.edsoo.ru/8al7cd60

18 CopTHpoBKa MaccuBa

24


https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

bu6mmoreka [JOK

19 ObpadoTka noToKa NAHKEIX https://m.edsoo.ru/8a17d01c
| S n o Buaoness LOK
«Pa3paboTka anropuTMOB U IPOTPAMM» https://m.edsoo.ru/8al7dlca
21 VYmpasnenue. Curnan. OOpaTHas CBS3b EE[G);I:I;/?YT]ZZZ(I){)?ISISaN 44d6
22 PobGoTu3npoBaHHbIE CUCTEMBI bubmorexa LHOK
https://m.edsoo.ru/8a17d602
23 DNeKTPOHHBIC Ta0JUIIBI. TUTIBI JAHHBIX B bubnmorexa [JOK
STYEHKaX 3IEKTPOHHOMN TaOIUIbI https://m.edso0.ru/8a17d710
24 PenaktupoBanue u hopmaTHpoBaHuE bubmmorexa [IOK
Ta0JIuIL https://m.edsoo.ru/8a17d832
25 ks, My Sy bubanorexa IOK
’ ’ https://m.edso0.ru/8a17d990
cpenHero apupMeTuyecKoro
26 CoptupoBka U QUIbTpalys JaHHBIX B bubnnorexa [JOK
BBIJICJICHHOM JIMAIIa30He https://m.edsoo.ru/8a17db70
97 [TocTpoenue quarpamm u rpaukoB B bubnuorexa [JOK
AJIEKTPOHHBIX TAOJIUIIAX https://m.edso0.ru/8al7e08e
w | oo oo BuGorea 10
https://m.edsoo.ru/8al7e2b4
«l'ocydapcmeennvie yughposvie cucmemvl»
29 Y CII0BHBIE BBIUMCICHUS B JIEKTPOHHBIX bubnuotexa [JOK
Tabsumax https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60IbIINX HAOOPOB TAHHBIX Eggg:?/(;:ée%asi.orllf/&l?%?c
31 YucieHHOEe MOAECIINPOBAHNE B bubnnorexa [JOK
AIIEKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7eaca
32 O06o01IeHre U cucTeMaTru3anus 3HaHUH 10 bubnmoreka [JOK

TeMe «DJIEKTPOHHbIE TaOIHIIBI»

https://m.edsoo.ru/8al7ec3c
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Ponb nHDOpMaLIMOHHBIX TEXHOJIOTUH B

33 pa3BUTHH SKOHOMHUKHU MHpA, CTPAHBI 1 bubmorexa LHOK
’ ’ https://m.edsoo.ru/8al7ed54
peruoHa
34 PesepBHbIil ypok. O6001meHIE 1 1 bubmuoreka [JOK
cucremMarusanus. FIToroBoe moBTOpeHue https://m.edsoo.ru/8al7ee6c
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34
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IPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA30OBATEJIbHON TPOT' PAMMBI

7 KJIACC

Kon
MpoBepPsIeMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I[To Teme «{udpoBast rpaMOTHOCTH»

[TosicHATP Ha HpuMepax CMbICA HOHATUH  <«uHbOpMaLMs»,
«uH(pOPMAIIMOHHBIA  TIpoliecc»,  «o0paboTka  HHGpOpPMAIH»,
«XpaHeHHe HHPOpMaLUK», «Iiepeadya HHPOopMaLuu»

1.2

[IpuBoaUTH TpPHUMEpPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U
nepenayn  MHPOpPMAIMU, CpPaBHUBATh WX  KOJHMYCCTBCHHBIC
XapaKTePUCTUKHU

1.3

14

[Tonyyath W UCIOJB30BaTh MHOOPMAIMIO O XapaKTEPUCTHUKAX
NEPCOHAILHOTO ~ KOMIIBIOTEpA M €r0  OCHOBHBIX  3JIEMEHTaX
(mpouieccop, omnepaTtuBHas HaMsATh, JOJTOBPEMEHHAsl IAMSTh,
YCTPOWCTBA BBO/Ia-BBIBO/IA)

COOTHOCHTD XapPaKTCPUCTHKU KOMIIBIOTCPaA C 3aJad4aMHu,
peuracMbIMU C €0 IIOMOIIbIO

1.5

1.6

OpueHTHpOBAaTBCA B  HMEpPAPXUUYECKOM  CTpyKType  (haiinoBoii
cucTeMbl (3amuchiBaTh TmoyiHOE WMs (aitma (kartamora), myTh K
(aiiny (katajory) Mo HMeEROLIEMYCs OmucaHui  (aitnmoBoit
CTPYKTYPbI HEKOTOPOT0 UH(GOPMAIIMOHHOTO HOCHTEJIs)

PaboTath ¢ (ailioBoii cucTEMON NEPCOHANIBHOTO KOMIBIOTEpPA C
UCIIONIb30BaHWEM  Trpaduyeckoro  HHTepdeiica: co3/aBarhb
(komupoBaTh, mepeMelniath, IEPEUMEHOBBIBATh, YAAIATh U
apXuBHUpoBaTh (hailiibl U KaTajlord, MCHOJIb30BaTh AHTUBUPYCHYIO
porpaMmy)

1.7

Hckats uadopmanuio B MHTepHETE (B TOM YHCIE MO KIFOYEBBIM
cJIOBaM, MO U300PaKEHHIO), KPUTUIECKH OTHOCHTHCS K HaMICHHON
uH(bOpMaIlMK, OCO3HABATh OMACHOCTH AJIS JIMYHOCTH W OOIECTBa
pacmpocTpaHeHUs BPEAOHOCHOW WH(pOpMalMK, B TOM YHCIE
AKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa

1.8

[ToHUMAaTh CTPYKTYPY aJIpecoB BeO-pecypcoB

1.9

Hcmons30BaTh COBpPCMCHHBIC CCPBUCHI I/IHTCpHCT-KOMMYHI/IKaI_II/Iﬁ

1.10

1.11

Cobmonate TpeboBaHUS 0€30MacHOM 3KCITyaTallud TEXHUYECKUX
CpelICcTB MH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH,
co0mo1aTh CeTeBO 3THKeT, 0a30Bble HOPMBI HMH(POPMALMOHHOMN
STUKM M TMpaBa Mpu paboTe C TMPWIOKEHUSIMH Ha JIOOBIX
ycTpoiicTBax W B MHTepHeTe, BbIOMpaTh Oe30MacHble CTpaTerdH
MOBE/ICHUS B CETH

HpI/IMCHHTL METO/bI HpO(I)I/IJ'IaKTI/IKI/I HCraTUBHOI'O BJIUAHUA CPCACTB

I/IH(l)OpMaHI/IOHHBIX nu KOMMYHUKaAIIMOHHBIX TEXHOJIOTHI Ha
3J0POBLC MMOJIB30BATCIIA

I[To Teme «TeopeTnueckre OCHOBBI HH(POPMATUKH»




KoaupoBaTh 1 1eKoIupoBaTh COOOIICHUS 110 3aJaHHBIM MPaBUJIaM,
JIEMOHCTPHUPOBATH MOHUMAHUE OCHOBHBIX MPUHIIUIIOB KOJIUPOBAHUS

2.1 uHGOPMALUK  Pa3IMYHON MPHUPOAbI (TEKCTOBOH, rpaduyecKoi,
ayuo-)
CpaBHUBaTh IJIMHBI COOOIICHMIA, 3alMCAHHBIX B PA3JIMYHBIX
2.2 andaBuTax, OTICpUPOBATh eIMHUIIAMU HU3MEPECHHS
nHGOPMAIMOHHOTO 00BEMA M CKOPOCTH TIEpeIavun JaHHBIX
23 OueHuBaTh M CpPaBHUBATH pa3MeEPbl TEKCTOBBIX, TIpadUUECKHX,
3BYKOBBIX (haiiioB u Buaeodaiion
3 [To Teme «MHDOpPMATMOHHBIE TEXHOTOTHI»
[IpeacraBnsaTe  pe3yiabTaTbl CBOEM  JEATEIBHOCTH B BHUJC
3.1 CTPYKTYpPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUNHBIX IPE3CHTAUN
8 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIE Pe3yIbTaTbl 0CBOEHHs OCHOBHO
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTarTa
1 ITo Teme «TeopeTrdeckue 0CHOBBI HH(DOPMATHKI»
11 [losicHaTh Ha mnpuUMepax pa3IUuUs MEXKIy [MO3UIMOHHBIMH U
HEMO3UIIMOHHBIMHM CUCTEMAMH CUHCIIEHUS
3anuchIBaTh U CpaBHUBATSH 1ieible yrcna oT 0 o 1024 B paznuuHbIX
1.2 MO3UIIMOHHBIX CcHUCTeMax cuucieHus (¢ ocHoBanusimu 2, 8, 16),
BBHITIONHSATH apu(PMeTUYECKUE ONepaliiy HaJl HUIMH
13 PackpbiBaTh CMBICT TOHSTHI «BBICKA3bIBAHHE», «IOTHMYECKAS
OTIEPALIHSY, «JTOTHUYECKOE BBIPAKEHUE»
3anuchiBaTh  JIOTUYECKHME  BBIPAKEHUS C  HUCIOJIb30BAHUEM
JTU3BIOHKIIMY, KOHBIOHKIIUN U OTPUIIAHUS, ONPEENATh HCTUHHOCTD
14 JIOTUYECKUX BBIPAKECHUM, €CIIM M3BECTHBHI 3HAYEHUSI HCTHHHOCTU
BXOJIALINX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIIBI UICTUHHOCTH IS
JIOTHYECKUX BBIPAKEHUN
2 ITo Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHHE
PackpbiBaTh CMBICH TOHSATUH  «HCHOJHUTEIB», <AJITOPUTM»,
2.1 «IporpaMma», TOHHMAasl PAa3HUIy MEXKIY YHOTpPeOIEHUEM HTHX
TEPMHUHOB B OOBIJIEHHOM peur U B HH(OOpPMATHKE
29 OnuceIBaTh aNTOPUTM pPEHICHHS 337a4d Pa3IMUYHBIMH CIOcO0aMu, B
' TOM YHCJIE B BUJIE OJIOK-CXEMBI
CocTaBATh, BBITIOJHITH BPYYHYIO U Ha KOMIBIOTEPE HECTIOKHBIE
2.3 QITOPUTMBI  C HCIOJH30BAHHEM BETBICHUW U I[HUKIOB IS
YIpaBJICHUS UCTIOTHUTEIISIMU
Hcnons30BaTh KOHCTAHTHI M TEPEMEHHBIE PA3JIMYHBIX THUIIOB
2.4 (4MCIOBBIX, JIOTHYECKUX, CUMBOJIBHBIX), a TAKXKE COJEpIKAIIUEC UX
BBIPa)XCHUS, HICTIOJIb30BaTh OMEPATOP MPHUCBANBAHUS
25 Hcnonws3zoBath mpu pa3paboTKe MPOTpaMM JIOTHUECKUE 3HAYCHUS,
OTIepaIiy 1 BBIPAKEHUS C HUIMH
2.6 AHanM3upoBaTh TPEUIOKCHHBIE AalTOPUTMBI, B TOM YHUCIE
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2.7

OIpCAcCIATb, KaKHC PpE3yJIbTaTbl BO3MOXKHBI IIpH 3aJaHHOM
MHOKECTBC HCXOJHBIX 3HAYCHUH

CozmaBaTh M OTJIQXKHBATh MPOTPAMMbl HAa OJHOM W3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AunroputMHuYecKuil SI3bIK), pealM3yIoNIHe HECIOKHBIC aITrOPUTMbI
00pabOTKM YHCIIOBBIX JIaHHBIX C KCIOJb30BAaHUEM ITUKIOB U
BETBJICHUI, B TOM WYHCJIC DPEATU3YIONINE MPOBEPKY IEIUMOCTH
OJIHOTO IIEJIOTO YMCJIa Ha JIPYroe, MPOBEPKY HATYPAIbHOTO YHCIIa
Ha TIPOCTOTY, BBIICTICHUS IIU(P U3 HATYPAITBHOTO YHCIIA

9 KIIACCA

Kon

NPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

[To teme «lludpoBas rpaMOTHOCTH»

Hcnonp30BaTh COBPEMEHHBIC HHTEPHET-CEPBHCHI (B TOM YHCIC
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJauHble XpaHHWIUIIA JaHHBIX,
OHJIAWH-TIPOrpaMMBbI (TEKCTOBBIC U TpaduUecKue peakTopbl, CPE/IbI
pa3paboTKK) B yueOHOU M MOBCEAHEBHOMN IESITEIbHOCTH

1.2

[IpyBoIUTH, TpUMEpPHl  HCIOJIB30BaHHS  T'€OMH(OPMALMOHHBIX
CEpBHCOB, CEPBUCOB TOCYIAPCTBEHHBIX YCIYr, 00pa30BaTENbHbBIX
cepBucoB MlHTepHeTa B yueOHON U MOBCETHEBHOM NEATEIBHOCTH

1.3

1.4

Hcmonp30BaTh pa3auyHbIE CPEACTBA 3alIUTHl OT BPEIOHOCHOTO
OPOrpaMMHOTO  OOECTEYCHHUs,  3alMiiaTh  HNEPCOHAIBHYIO
MHQOPMAIMIO OT HECAaHKIMOHMUPOBAHHOTO JOCTyla U  €ro
MOCNeACTBUI (pa3riamenus, NOJAMEHbI, YTPAThl JaHHBIX) C YUETOM
OCHOBHBIX TEXHOJOTMYECKUX U  COIHAIBHO-TICUXOJIOTHYECKHX
aCIEKTOB HCIIOJb30BaHMs ceTH MHTepHeT (ceTeBass aHOHUMHOCTB,
UQPOBOIA ciIel], ayTEeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OITACHOCTD
BPEJIOHOCHOT'O KOJIa)

Pacrio3HaBaTh MOMBITKM W TNPEIyNpPEKIaTh BOBJIEYEHUE ceds U
OKPYXKAIOIIHMX B JICCTPYKTUBHBIC U KPUMHUHAJIbHBIC (DOPMBI CETEBOM
AKTUBHOCTH (B TOM 4HCIe KHOSpOYUTHHT, (DUIIKHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKI»

2.1

PackpeiBaTh CMBICTT TIOHSATHUH «MOJEIBY», «MOACITUPOBAHUEY,
ONpPEAENATh BUILI MOJEJEH, OIEHHWBATh aJIEKBATHOCTb MOJEIU
MOJIETTUPYEMOMY OOBEKTY U ENSIM MOJACTUPOBAHUS

2.2

Hcnonb3oBatek rpadbl U JepeBbs JUIsI MOJECIHUPOBAHUS CUCTEM
CEeTEBOM M MEpPapXMYECKOM CTPYKTYpbl, HAaXOJWTh KpaTdyalllun
yTh B rpade

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa30uBath 3a1aun Ha 10/13a/1a4H, COCTABIISITh, BHIIIOIHATH BPYUHYIO
U Ha KOMIIBIOTEPE HECIIOXKHBIE QJITOPUTMBI C HUCIOJIB30BAHUEM
BETBJIICHWM, IMKIOB ¥ BCIOMOTAaTEJbHBIX aQJITOPUTMOB JJIA
YIPABJICHUS UCTIOJHUTEISIMU

3.2

CocTaBiATh U OTJIAXUBATh MPOTPaMMBbl, PEATU3YIOLINE TUIIOBBIE
QITOPUTMBl  00paOOTKM YHUCIIOBBIX MOCJEAOBATEILHOCTEH WM
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4.1

4.2

OJHOMEPHBIX  YHCIIOBBIX  MAacCHBOB  (IIOMCK  MaKCHMYyMOB,
MHUHHUMYMOB, CYMMbI WJIM KOJHYECTBA 3JCMEHTOB C 3aJaHHBIMU
CBOMCTBAMH) Ha OJHOM M3 s3BIKOB mporpammuposanus (Python,
C++, ITackans, Java, C#, lllkonbHbIH ATropuTMHYCCKI SI3BIK)

ITo Teme «MHPOPMAITMOHHBIE TEXHOIOTHH»

BbiOuparh crmocod MpencTaBiICHUS TaHHBIX B COOTBETCTBHH C
MOCTaBJICHHOM 3a/aueii (Ta0uIbl, CXeMbl, rpaduKu, JUarpaMMsi) ¢
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOIPAMMHBIX  CPEJICTB
00paboOTKH JaHHBIX

Hcnonp30BaTh 3JIEKTPOHHBIC TAOMMIBI JJsl 00paOOTKH, aHA3a U
BU3yaJIU3alM{ YHCJIOBBIX JIAHHBIX, B TOM YHCIE C BBIICICHHEM
aMana3oHa TaONWIBl W yHopsiouMBaHuEM (COPTHPOBKOIA) €ro
AIIEMEHTOB

4.3

4.4

CoznaBaTh U MPUMEHATH B JEKTPOHHBIX Tabiuuax (GopMyIbl AJis
pacy€ToB C HCIOJB30BAHMEM BCTPOEHHBIX apU(PMETHUECKUX
byHKIHMiA (CyMMHpOBaHHE U TMOACYET 3HAYCHHUH, OTBEYAIOIINX
3aJIaHHOMY  YCIIOBHIO,  CpelHee  apu(MeTHuecKkoe,  IOHCK
MakCUMalbHOTO W MHHHMAIIbHOTO 3HAa4yeHHs), aOCOJIIOTHOM,
OTHOCUTEILHOM, CMEIIIAaHHOM apecaliuu

Hcrnonb30BaTh  AMEKTPOHHBIC  TAOMWIBI  JUISI  YUCIIEHHOTO

MOJICIUPOBAaHUS B IMPOCTHIX 3ajJadyaX M3 Pa3HBIX MPEAMETHBIX
oOJracren

IMPOBEPSAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUA

1

11

[udposas rpaMOTHOCTH

KomnbroTep — yHuBEpcanbHOE BBIUUCIUTEIBLHOE YCTPOWCTBO, paboTaroliee
no mnporpamme. TuUIBl KOMIBIOTEPOB. IE€PCOHAIBHBIE KOMIIBIOTEPHI,
BCTPOEHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHl. MOOWIbHBIE YCTPOWCTBA.
TexHuka 6€30MacHOCTH U ITpaBUiIa pabOThI HA KOMITBIOTEPE

1.2

1.3

1.4

OcHOBHBIE KOMIIOHEHTBHl KOMIIbIOTEpa M UX Ha3zHaueHue. lIpoueccop.
OnepatvBHas W JIOITOBPEMEHHAsA MaMsAThb. Y CTPOMCTBAa BBOJA W BBIBOJA.
CeHcopHBI  BBOJ,  JaT4Yuku  MOOWIBHBIX  yCTPOWCTB, CpeacTBa
OMOMETpUYECKON ayTeHTU(UKAITUN

Hctopuss pa3BUTHS KOMIBIOTEPOB U IMPOTPAMMHOIO  OOECIeueHus.
[lokoneHuss  KOMIIbIOTEPOB. CoBpeMeHHbIE  TEHACHIMU  Pa3BUTHUSA
KOMIIBIOTEPOB. CynepKkOMIbIOTEPHI. [TapannensHbIe BBIYUCIICHUS.
[MepconanbHbiii KOMMBIOTEP. [Ipolieccop U ero xapakTepuCTHKH (TakToBast
94acToTa, paspsaHocTh). OmeparuBHAs MaMsATh. J(ONTOBpeMeHHAs MaMsTh.
YcrpoiictBa BBOZa W BbIBoja. OOBEM XpaHMMBIX JaHHBIX (ONEpaTUBHAS
IIaMAThb KOMHB}OTepa, )KéCTKI/II\/’I OIUCK H TBep)IOTeJ'H)HBII\/II HAKOIIUTECJIb,
MOCTOSIHHAS MaMATh cMapT(OHA) U CKOPOCTh JOCTYIIA JIJIsl Pa3JInYHBIX BHJIOB
HocHTeNneH

[IporpammHOe oOecrieueHue KommbloTepa. llpukiamHoe MporpaMMHOE
obecnieuenne. CucremHoe  mporpammHoe — obecriedenne.  CHCTEMBI
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1.5

1.6

1.7

nporpamMmupoBanus. [IpaBoBasi oxpana nporpamm u JaHHBIX. becrnaTHbie U
ycnoBHO-0OecruiaTHbIe mporpammbl. CBOOOIHOE POrpaMMHOE 00eCTIeYeHHE

®aiinbr v manku (kataigorn). Tumsr daiino. CBolicTBa (aiioB. XapaKTepHbIC
pa3mepbl GailiioB pa3IMYHBIX THIIOB (CTPAHHUIA TEKCTA, SJICKTPOHHAS KHUTA,
¢dororpadus, 3a1UCh MECHH, BUACOKIIHII, IIOJTHOMETPAKHBINA (HUIEM)

[MpuHiMnel mocTpoeHus ¢aitoBeix cucteM. [lonmHoe wms daiina (mamku,
katanora). [TyTe k daiiny (namke, karaiory)

daiinoBelii  MeHemkep. Pabora ¢ QaiimamMu W mankamu  (KaTaJorammu):
CO3/laHHE, KOIMPOBAHME, IEPEMEIIEHUE, IIEPEHMEHOBAaHUE U YyNAJICHHE
¢aitnoB n nanok (karanoros). [Touck ¢ailioB cpencTBaMu oOneparoOHHOMN
CHUCTEMBI

1.8

ApXI/IBaI_II/IH JaHHBIX. Mcronp30Banue [MporpaMm-apxXmuBaToOpOB

1.9

1.10

KomMmmproTepHbie BUPYCHI M JIpyTHe BPEJOHOCHBIE MporpamMmel. [Iporpammbl
JUIS 3alLUThl OT BUPYCOB

O0benuHeHne komnbioTepoB B ceTh. Ceth WHTepHET. Beb-cTpanuia, BeO-
caiir. CtpykTypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBbie CHCTEMBI.
[Tonck wHpOpMamMM TO KIIOYEBBIM CIIOBAaM W 1O H300PaKEHHUIO.
JlocToBepHOCTh MH(OPMAIHH, TTOTydeHHOU u3 MHTepHeTa

1.11
1.12

COBpeMCHHHe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

CeteBoii aTHKeT, 0a30BbIE HOPMBI HMH()OPMAIIMOHHON 3THUKM M IpaBa MpU
pabote B cetu UuTepuer. Ctparerun 6e3onacHoro noseaeHus B UHTepuere

TeopeTnueckrue 0CHOBbI HH(POPMATUKHI

2.1

2.2

Wudopmanuss — OJHO U3 OCHOBHBIX IOHSATHH COBPEMEHHOM HAyKH.
Wudopmanus xak cBeJeHHS, MpeIHA3HAYEHHBIE /Il BOCIIPUSATHS YEIIOBEKOM,
u  uHQOpMaluUs Kak JaHHbIe, KOTOpble MOTYT OBbITh 00pabOTaHBI
ABTOMATU3UPOBAHHON CHCTEMOI

JIMCKpPETHOCTh aHHBIX. BO3MOXKHOCTh ONUCAaHUSI HEMPEPBIBHBIX 0OBEKTOB U
MIPOILIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. VH(pOpMalOHHbIE MPOLECChH
— IPOILECCHl, CBA3aHHBIE C XPaHEHHEM, IPeoOpa3oBaHMEM U Iepeadei
JAHHBIX

2.3

2.4

2.5

CumBon.  Andasur. MomHocts angasuta. PazHooOpazue S3bIKOB H
angasutoB. EcTecTBeHHBle U (QopManbHbIE S3bIKUA. AJ(PABUT TEKCTOB Ha
pycckoM si3bike. JIBonmunslid andaBut. KomamuecTBO BCEBO3MOMKHBIX CIIOB
(kOOBBIX KOMOWHAIMIA) (UKCUPOBAHHOW [UTMHBI B JIBOMYHOM andaBHTe.
IIpeoOpazoBanue moboro andaBura K JBOMYHOMY. KONMMYeCcTBO pa3mUuHBIX
CJI0B (PUKCHPOBAHHOMW JUTMHBI B asihaBUTE ONpeAeIEHHON MOIIIHOCTH

KoaupoBanue cumBOIOB OfHOTO andaBUTa C MOMOIIBI0 KOJOBBIX CIIOB B
npyrom andasute, KogoBas TabIUIA, JEKOAUPOBAHNE

JBonunblii koxa. IlpencraBneHune NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOMYHOM alhaBuTe

2.6

Nudopmannonusii 00bEM JaHHBIX. bUT — MUHUMalbHas €AMHULA
KoJudecTBa MHGOPMAIMN — ABOWYHBIA pa3psia. baiit, kumobait, meradair,
rurabamnT

2.7

CxopocTh mnepenauv JaHHBIX. EJIWHUIBI CKOPOCTH TE€pelayd JIaHHBIX.
Uckaxxenne nHboOpMaIiy Ipu rnepeaave

2.8

KomupoBanue TekcroB. PaBHOMepHblii koa. HepaBHOMEpHBIA KO
Komupoka ASCII. BocemuOutHble KOAupoBKH. [loHATHE O KOIMPOBKAX

31



2.9

2.10

UNICODE. JlekonupoBaHue COOOIIECHHUA C MCIOIb30BAaHHUEM PAaBHOMEPHOTO
¥ HepaBHOMEPHOTO0 Koa. MHpopmannonHslii 00bEM TEKCTa

OOmiee mpeacTaBieHUE O HU(PPOBOM IPEACTABICHUHN ayJUOBHU3YAIbHBIX H
APYTHX HENpephIBHBIX NaHHBIX. KoampoBanue 1msera. l[BeTroBeie Momemnu.
Mogens RGB. I'my6una kogupoBanus. [lanutpa

PactpoBoe m BekTOpHOE mpeacTaBieHue uzoOpakeHmid. [lukcens. OneHka
uHPOPMAIMOHHOTO 00BEMa TrpaduyecKuxX JNaHHBIX IS PacTpOBOTO
HM300paKCHUS

211

KoaupoBanue 3Byka. PaspsgHocTs u yactoTa nuckperusanuu. KomndyecTBo
kaHaioB 3anucu. OIleHKa KOJUYECTBEHHBIX I1apaMETPOB, CBS3AHHBIX C
MIpeJICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

NudopmaninoHHble TEXHOIOTUN

3.1

3.2

TekcToBBIE TOKYMEHTHI M WX CTPYKTYypHBbIE 3JeMeHThI (CTpaHwmIia, adsail,
CTpOKa, CIIOBO, CHMBOJI)

TekcToBbI INpOLECCOpP — MHCTPYMEHT CO3/JaHMs, PEAAKTUPOBAHUA H
bopmaTrpoBanus TeKCTOB. [IpaBuina Habopa TeKCTa

3.3

PenaktupoBanue tekcra. CpoiictBa cumBoioB. llpudt. Tumsl mpudron
(pyOusieHble, ¢ 3aceykamu, MOHOIIMPUHHBIC). [lOMyKUPHOE M KypCHBHOE
Hayepranue. CBoiicTBa a03aleB: TpaHUIlbl, a03al[HBIA OTCTYN, WHTEpPBAI,
BbIpaBHMBaHKEe. CTuieBoe hopmMaTupoBaHue

3.4

3.5

CrpykTypupoBaHue HH(pOpMALMM C MOMOIIBIO CIHCKOB H  TaOiuIl.
MHoroypoBHeBbIe cTUCKH. JloOaBiieHre TabIHIl B TEKCTOBBIE JOKYMEHTHI
BceraBka n3o00paxkeHuil B TEKCTOBbIE JTOKyMEHTHl. OOTekaHne H300pakeHui
TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AMarpaMm U ¢Gopmyi

3.6

3.7

3.8

[TapameTpsl cTpaHuIbl, Hymepanus crTpanuil. JloOaBieHHe B JOKYMEHT
KOJIOHTUTYJOB, CCBIJIOK

[TpoBepka npaponucanus. PacctaHoBka nmepeHocoB. ['010COBOM BBOJ TEKCTA.
OnTtuyeckoe  pacro3HaBaHue — TekcTa.  KoMmblOTEpHBI  NEpeBOA.
Ucnonws3zoBanue cepBucos cetu UHTEpHET 111 00pabOTKU TEKCTa
3HAaKOMCTBO C TpaUUYECKUMU penakTopaMu. PacTpoBble  PUCYHKH.
Hcnonb3oBanue rpaduyecKux NPUMUTHBOB

3.9

Onepanuu penakTUpoBaHUs rpauyuecknx OObEKTOB, B TOM YHCIE IU(PPOBHIX
¢dotorpaduii: U3MeHeHHe pazMepa, o0pe3ka, MOBOPOT, OTpakeHHe, paboTa c
obnactsiMu  (BbIZEICHHE, KOMMPOBAHWE, 3aMBKA I[BETOM), KOPPEKIIUS IIBETA,
SIPKOCTH U KOHTPACTHOCTH

3.10

Bekropnass rpaguka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CpPEeICTBAMHU TEKCTOBOTO IPOIIECCOPA WM JAPYTUX MPOTrpaMM (IIPUITOKEHHIA).
JloOaBiieHNEe BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

3.12

[ToaroroBka MynbTUMEIUIHBIX mpe3eHTaruil. Crnaiin. [loOaBneHne Ha ciai
TEeKCTa M n300pakeHnid. PaboTa ¢ HECKOJIBKUMU CrlaiiaMu

JloGaBrieHne Ha claiij] ayTMOBHU3YyaJbHbIX TAHHBIX. AHUMAIHS. [ UImepcCchuIKn

8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

TeopeTnueckne 0CHOBBI HHPOPMATHKU
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11

HenosuimoHHele ¥ MO3WIMOHHBIE CHUCTEMBI CUMCICHUs.  AudaBur.
OcHoBanwne. Pa3pépuyrtas ¢opma 3amucu uucna. llepeBog B JECATHUHYIO
CHCTEMY YHCeJl, 3alTUCAHHBIX B JIPYTHX CHCTEMaX CUUCIICHHUSI

1.2

PumMckas cucrema cuuciieHus

1.3

JlBonunas cucrema cuucienus. [lepeBon nensix uucen B npeaenax ot 0 go
1024 B nBoM4HYIO cUcTeMy cuucieHus. BocbMepHryuHas cucTeMa CUMCICHUS.
[TepeBon umcen W3 BOCBMEPHYHOW CUCTEMBI B JTBOMYHYIO M JCCATHUHYIO
cucteMbl u oOpatHo. lllecTHamuarepuuHas cucrema cuucieHus. [lepeBoj
qrceql W3 MICCTHAAIATCPUIHONW CUCTEMBl B JIBOMYHYIO, BOCBMEPHUHYIO U
NECSITUIHYIO CHCTEMBI 1 0OpaTHO

14

ApI/I(i)MCTI/ILICCKI/IC orncpanuru B HBOH‘IHOﬁ CHUCTEMCE CUHUCIICHUA

1.5

Jlornveckue BbICKa3biBaHWs. JIOTHYECKHE 3HAYEHUS  BBICKA3bIBAHHIA.
3HeMeHTapHI)Ie U COCTaBHLIE BBICKa3bIBaHWda. Jlormueckue OHepaIII/II/I: «KU»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOKCHHUE), KHITH» (IU3BIOHKIHS, TOTHYECKOE
CIIO)KCHHUE), «HEe» (JOormdyeckoe OTpUIlaHue). [IpUOPHUTET JIOTHYSCKHUX
onepauuii. OnpeneneHUe HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS MPH
HN3BCCTHBIX 3HAYCHHUAX HWCTUHHOCTHU BXOAAIIHUX B HCTO J3JICMCHTAPHBIX
BBICKa3bIBAHUIA

1.6
1.7

Jlornyeckue BblpakeHus. IlpaBuna 3amMcH  JIOTMYECKUX — BBIPAXKEHHHU.
[TocTpoenue Tabaui] HICTUHHOCTH JIOTUYECKUX BBIPAKCHUN

Jlornueckue 37eMeHThI. 3HAKOMCTBO € JIOTUYECKMMH OCHOBAMH KOMITBIOTEpA
AJTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

2.2

[Tonsitne anropurMa. McnonHutenu ajaropuTMoB. AJTOPUTM Kak ILUIaH
yIpaBJe€HUs! UCTIOTHUTEIEM

CaoiictBa anroputMma. CrocoObl 3amucu anroputMma (CIOBECHBIH, B BHIC
0JI0K-CXEMBI, IporpaMma)

2.3

2.4

2.5

AnroputMuyeckre KOHCTpYKIuu. KoHcTpykuus «cnenoBanue». JIMHEHHBIN
anroput™M. OTpaHUYEHHOCTh JIMHEWHBIX aJITOPUTMOB. HEBO3MOXKHOCTH
IIPENYCMOTPETh 3aBUCUMOCTL  TIOCJIE€HOBATEIbHOCTH  BBIIOJHSIEMBIX
JEUCTBUI OT UCXOIHBIX JaHHBIX

KOHCTPYKHI/ISI «BETBJICHUC». IIOJIHAs M HEHOJIHAiI (1)0pMI>I. Bremonuenue n
HCBBLITIOJIHCHUE  YCJIOBUSA (I/ICTI/IHHOCTB U JOXXHOCTBb BBICKa3BIBaHI/I$I).
HpOCTI)Ie N COCTaBHBIC YCIIOBUA

KOHCprKHI/ISI «IOBTOPCHHUEC». IUKIBI C 3aJaHHBIM YHCJIOM HOBTOpCHI/Iﬁ, C
YCJIOBUCM BBINIOJIHCHU, C HepCMeHHOﬁ OUKIIa

2.6

Pa3zpaboTtka misi popMambHOTO HWCIOJHUTENS alrOpPUTMa, MPUBOAIIETO K
TpeOyeMoMy pe3ynbTaTy MpPU KOHKPETHBIX MCXOIHBIX NaHHBIX. PazpaboTka
HECJIOXKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM ITUKIIOB W BETBICHHWH IS
yrnpapieHus: (HOpMaTbHBIMU HCIIONHUTEISIMU. BBIMOTHEHHE anTOpPUTMOB
BPYYHYI0O M Ha KommbioTepe. CHUHTaKCHYECKHE M JIOTHYSCKHE OIIMOKH.
OTtka3bl

2.7

S3pik  mporpammupoBanus (Python, C++, Java, C#, IlkonbHbiid
Aunroputmudeckuii SI3b1k). CrcTemMa MpOrpaMMHUPOBAHUS: PEAAKTOP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIAYUK

2.8

Ilepemennas: Tun, ums, 3HaueHue. llenblie, BelIECTBEHHbIE U CHMBOJbHbBIE
nepeMeHHbIE

2.9

Oneparop mpucBauBaHus. ApudMeTHYECKHE BBIPAKEHUS W MOPAJOK HX
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2.10

BBIYUCJICHUS. OHCpaLII/II/I C LCJIbIMU 4YUCIAMHU. LECIOYHCIICHHOE [CJICHUC,
OCTaTOK OT OCJICHMA. HpOBepKa ACIIMMOCTH OJHOI'0 ICJIOro 4ncja Ha Apyroc

Bersiienus. CocrtaBHble yCIOBUS (3aIlUCh JIOTHYECKHUX BBIPAKEHHH Ha
U3y4aeMOM sI3bIKE IporpaMmupoBanus). HaxoxkIeHue MuHHMyMa WU
MakcuMyMma M3 JIBYX, TpEX M 4YETBIpEX 4ucell. PemeHne KBagpaTHOro
YPaBHEHUs1, UMEIOLIETO BEILIECTBEHHBIE KOPHU

211

HuanoroBasi oOTJagka MpOorpaMM: [IOIIArOBOE BBINOJHEHUE, MTPOCMOTP
3HaYEHUH BEJIMYUH, OTJIAOYHBINA BBIBOJI, BELIOOP TOUKH OCTaHOBA

2.12

2.13

[ukn ¢ ycinoBueM. AnroputM EBKimma Ui HaxoXAeHHs HauOOJBILIETO
o0miero JenuTens JAByX HaTypalbHBIX uncen. Paz0Ouenue 3amucu
HATypaJIbHOTO YHCIIa B O3UIIMOHHOM CUCTEME ¢ OCHOBAaHHEM, MEHBIIINM WU
paBubIM 10, Ha OTaEIBHBIE TIU(PHI

Hukn ¢ nepeMeHHON. ANTrOpUTMBI IPOBEPKU AEIMMOCTH OJHOIO LEJI0r0
4uciia Ha Jpyroe, IPOBEPKU HATYPAJIBbHOTO YMCIIA HA IPOCTOTY

2.14

O06paboTka CUMBOJIBbHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIC) MEPEMEHHbIE.
[TocumBosbHast 006paboTka cTpok. [TogcYE€r YacTOTHI MOSBICHUSI CUMBOJIA B
cTpoke. Berpoennsie hyHKIMU 111 00paboTKU CTPOK

2.15

9 KJIACC

Kon

Onpez[eneHI/Ie BO3MOJXHBIX PE3YyJIbTATOB pa6OTBI ajiropyrMa I11pu 3alaHHOM
MHOXCCTBC BXOAHBIX JAHHBIX, OIPCACICHNC BO3MOKHBIX BXOAHLIX JaHHBIX,
IMPUBOAAINHNX K JAHHOMY PE3yJIbTATy

IIpoBepsieMblii 3JIEMEHT COAePKAHUA

1

[{udpoBas rpaMOTHOCTh

11

1.2

I'moGanbHas cerb WntepHer. IP-anpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
Metoapl MHOUBUAYAJBHOTO W KOJUIGKTMBHOTO  pa3MEIEHHs  HOBOM
unpopmanmun B UaTtepHere. bosplume naHHble (MHTEpHET-JaHHBIC, B
YACTHOCTH JIAHHBIE COI[MATBHBIX CETEH)

[Tonsitue 06 mHOpPMAIIMOHHON O€30MacHOCTH. YTpo3bl MH(POPMAIUOHHOM
6e30macHOCTH Mpu padoTe B INI0OANBHOM CETH M METOJbl MPOTUBOACUCTBUS
uM. [IpaBuiia Ge3omacHor ayTeHTU(DUKAIMY. 3anUTa JHYHON UHPOpPMALIUK B
cetu HurepHer. be3onacHble cTpaTeruu moBeneHUs B ceTu HTepHer.
[IpenynpexaeHue BOBICUCHUS B JECTPYKTUBHBIE W KPUMUHAIBHBIE (OPMBI
ceTeBON aKTUBHOCTH (KMOEpOYIIHHT, (GUIIMHT U Apyrue Gopmbl)

1.3

Buner JESATENIBHOCTH B WurepHere. WHTepHeT-cepBUCHL:
KOMMYHUKAI[HOHHbIC CepBHCHI (MMOUTOBas CiIyX0a, BHIICO-KOH(EPEHII-CBI3b
U JIPYTHE), CIIPAaBOYHBIC CITY>KOBI (KapThl, paCIMCAHHUS U JPYTHE), TOUCKOBHIE
CiIyKObI, CiIy>)kObl OOHOBJIEHHS NPOrpPaMMHOrO OOEeCHe4YeHUs U JApyrue
ciyk0bl.  CepBUCBHl TOCYAAPCTBEHHBIX yciuyr. OOnayHble XpaHWIMIIA
naHHbIX. CpeicTBa COBMECTHOM pa3pabOTKU TOKYMEHTOB (OHJIaiH-O(HCHI).
[IporpammHoe obecnieueHHe Kak BeO-CEpBUC. OHJIAMHOBBIE TEKCTOBBIE U
rpaduyeckue peJakTopbl, Cpesibl pa3paboTKu MporpaMmm

Teopernueckue 0CHOBBI HH(OPMATHKH

2.1

Monens. 3anauu, peraeMble ¢ MOMOIIBI0 MojenupoBanus. Knaccudukanuum
Mozeneil. MarepuanbHele  (HaTypHblE) W HMH(QOPMALMOHHBIE MOJIECIH.
HenpepsiBHble ¥ auckpeTHbie Monaenu. Mmuranuonusie monenu. Mrposbie
Mojienu. OneHKa COOTBETCTBHSI MOJENIN MOJCIUPYEMOMY OOBEKTY M LIEISIM
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MOICIIUPOBAHUSA

2.2

Tabmuunbie Moaenu. Tabmuia Kak IpeIcTaBICHUE OTHOIICHUS

2.3

bazpr nmansbix. OTOOp B Talnmie CTPOK, YAOBJIETBOPSIOUIMX 33JaHHOMY
YCIIOBHIO

2.4

2.5

2.6

I'pad. Bepumna, pedpo, mytb. OpHUEHTHPOBAHHBIC U HEOPUCHTUPOBAHHBIC
rpadel. JJnuna (Bec) peOpa. BecoBas marpuna rpada. JymHa mytH Mexmy
BepummHamu rpacda. [lowck ontumanbHOro myrd B rpade. HauanbHas
BepiminHa (MCTOYHHMK) W KOHEYHas BepiunHa (CTOK) B OPHEHTUPOBAHHOM
rpade. BpruncieHne KogMuYecTBa MyTeH B HAIMPABICHHOM AaIMKIHYSCKOM
rpade

Jepeso. Kopenb, Bepiuna (y3en), juct, peopo (myra) gepesa. Beicota aepesa.
IMomnepeBo. Ilpumepbl HCMoOIb30BaHUSA JepeBbeB. [lepebop BapuaHTOB C
MOMOIIIBIO JIepeBa

[lonsiTue MaremaTuueckol MOJeNH. 3aJaud, pellaeMbleé C IOMOIIbIO
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MO/ICTTHPOBAHHSI. Otnunune
MaTeMaTU4ecKOW MOJEIM OT HATYpHOW MOJACIM U OT CIIOBECHOI'O
(muTepaTypHOro) onucaHus 00bEKTA

2.7

Otanbl KOMIIBIOTEPHOTO MOJEIMPOBAHUA: NOCTAHOBKA 3aJauu, IOCTPOCHUE
MaTeMaTHYeCKOM MOJEeNIM, MporpaMMHasl —peanus3alus, TEeCTUPOBAaHMUE,
IIPOBEICHUE KOMIIBIOTEPHOIO HKCIEPUMEHTA, aHAJIU3 €ro pe3yJbTaToB,
YTOYHEHHE MOJENN

AJTOpPUTMBI U IPOTPAMMHPOBAHHE

3.1

Paz0ouenue 3aJa4d Ha mmoA3aaavu. CocraBieHue AJITOPUTMOB U TIpOTrpaMMm C
HUCITIOJIB30BaHHEM BCTBJ’ICHI/IfI, IMUKJIOB U BCIIOMOTIaTCJIbHBIX aJITOPUTMOB JJIA
YIIPaBJICHUA UCITIOJTHUTCIICM UJIN APYTUMU UCIIOJTHUTCIAMU

3.2

Tabmuunbie BennunHbl (MaccuBbl). OgHOMEpHBIe MaccuBbl. COCTaBICHUE U
OTJIaJIKa TIPOrpaMM, PEATM3YIOIMIMX THUIIOBBIE aJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YMCJIOBBIX MACCHUBOB, HA OJJHOM U3 SI3bIKOB MPOTPaMMUPOBAHUS
(Python, C++, Tlackans, Java, C#, IlIkonbHBI ANTOPUTMUYECKHIA SI3BIK):
3ar0JIHEHNE YHMCIIOBOIO MAacCHMBa CIyYalHBIMU YHCIIAMH, B COOTBETCTBUU C
dbopmynoil unu TyTéM BBOJA YHCEN, HAXO0XICHHE CYMMBI JJIEMEHTOB
MaccuBa, JMHEHHBIM TOMCK 33JaHHOTO 3HAYE€HHs] B MAacCUBE, MOJCYET
AJIEMEHTOB MACCHBA, YAOBIIETBOPSIOMIUX 3aIaHHOMY YCIIOBHIO, HAXOXKICHUE
MHUHAMAJILHOTO (MaKCHMMAJIbHOT0) dJieMeHTa MaccuBa. COpTHPOBKA MacCHBa

3.3

O6p3.60TKa IIOTOKA JAHHBIX: BBIYMCJICHHME KOJIMYECTBA, CYMMBI, CPCIHETO
apI/ICbMeTI/I‘—IeCKOFO, MHHHMAJIBHOI'O M1 MaKCHMaJIbHOI'O 3HAYCHHUA DJICMCHTOB
MOCJICAOBATCIIbHOCTH, YIOBJIICTBOPAOIIUX 3aIdHHOMY YCJIOBUIO

3.4

VYnpasnenue. Curran. O6patHas cBs3b. [lonydeHne curaaaoB oT HUPPOBBIX
IaTYuKOB (KacaHWsi, pPAcCTOSHHs, CBETa, 3ByKa W Jpyroro). Ilpumepsr
UCTOJIb30BaHUSI TPHUHLIMIA OOpaTHOM CBS3M B CHUCTEMax YIpaBIEHUS
TEXHHUYECKUMH YCTPOWCTBaMH, B TOM uucjie B poOoroTexHuke. [Ipumepsl
pOOOTH3MPOBAaHHBIX  CHUCTEM  (CHCTeMa YIpaBJICHHsS JBHKCHUEM B
TPAHCIIOPTHON CUCTEME, CBAapOYHAs JMHUS aBTO3aBOJa,
aBTOMAaTU3UPOBAHHOE YIPABJICHUE OTOIJICHUEM JIOMa, aBTOHOMHAsl CHCTEMa
YIPaBICHUSI TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHUE CUCTEMBI)

WHudopMalnoHHbIE TEXHOIOTHH

4.1

[TonsaTue 006 37eKTPOHHBIX Tabnuuax. THITBI TaHHBIX B SYEHKaX AJIEKTPOHHOU
Tabnuiel.  PemaktupoBanme u  (opmatupoBaHue Tabmui. BcTpoeHHbIe
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4.2

GyHKOMU A7 TOMCKa MaKCHMyMa, MHUHHMYMa, CYMMbI U CpPEIHEro
apupmernyeckoro. COpTHUPOBKAa MJAHHBIX B BBIJACICHHOM JIHMANa3oHE.
[Toctpoenune auarpamm (TUCTOrpaMma, KpyroBas auarpamMma, TOYCUHAs
auarpamMma). Beioop Tumna quarpaMmmbl

[IpeoOpazoBanue Gopmyn mpu KonupoBaHUU. OTHOCUTENNBHAS, a0COMIOTHAS
U CMEIIaHHas apecanus

4.3

4.4

VYcnoBHBIE BBIYMCICHUSI B OJEKTPOHHBIX TabOnumax. CyMMUpOBaHHE U
MOACYET 3HAYCHUH, OTBEYAIOIINX 3aJaHHOMY yclIoBHUIO. OO0paboTKa OOIbIINX
Ha0OpOB JaHHBIX. YNCIIEHHOE MOICTMPOBAHNE B DJIEKTPOHHBIX TA0JIHIIAX

Posne nH(MOpMAIIMOHHBIX TEXHOJIOTUN B pa3BUTUU SKOHOMHKH MHUPA, CTPAHBHI,
peruona. OTKpbITEIe 0Opa3oBarenbHbIe pecypesl. [Ipodeccnu, cBsi3aHHBIE ©
uHpOpMATUKOH M WHGPOPMALMOHHBIMH TEXHOJIOTHUSIMH. BeO-Iu3aiiHep,
OPOTrPaMMHUCT, Pa3pabOTUMK MOOWJIBHBIX IMPHUIOKEHHH, TECTHPOBILUK,
APXHUTEKTOpP NMPOTrPaMMHOTO OOecrieueH s, CIeIHAINCT 110 aHaJIN3y JaHHBIX,
CHCTEMHBIH aIMHHUCTPATOP

J1y1s TpoBeICHUST OCHOBHOT'O TOCYIapCTBEHHOTO 3K3amena 1o uadopmartuke (OI'D no
uHpOpMATHKE) HCIONB3yeTCsl MepedeHb (KoauduKaTop) MpoBepseMbIX TpPeOOBaHUH K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOH NpPOTrpaMMbl OCHOBHOTO OOIIETro
00pa30oBaHMs U PJIEMEHTOB COJIEP>KAHUSI.

ITPOBEPAEMBIE HA OI'D 10 HTH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHMS OCHOBHOM OEPA30OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kon
npose
psiemo IIpoBepsiembie Tpeﬁonaﬂmj K MPE/METHBIM Pe3yIbTaTam 0a30BoOro
ro YPOBHSI OCBO€HHSI OCHOBHOW 00pa30BaTe/iIbHOM MPOrpaMMbl OCHOBHOT'O
o0mrero oopazopanusi Ha ocHoBe PI'OC
Tpedo
BaHUA
1 3HaTh (TOHUMATB)
Brnagenue ocHOBHBIMU TOHATUAMHU: WHPOpMaIUs, Mepenaya, XpaHEeHUEe U
11 o0OpaboTka MHpOpMaIUMKU, ANTOPUTM, MOJEIb, LUU(POBONW MPOAYKT U HUX
MCTIONIb30BaHUE ISl PEIICHUS] YU4eOHBIX U MPAKTHUECKUX 3a7a4
19 BrnajieHre MOHATHSAMU: BBICKA3bIBAHUE, JIOTHUECKAS ONIEPAIINs, JOTHICCKOE
BBIpQXKCHHE
2 YMetb
21 YMeHue onepupoBaTh eIUHUIIAMEI U3MEPEeHUsT HHPOPMAITMOHHOTO 00BhEMaA
¥ CKOPOCTH ITepeTayu JTAHHBIX
YMeHue 3amuchiBaTh W CpaBHHBaTh meible umciaa or 0 mo 1024 B
2.2 pa3IMYHBIX MO3UIIMOHHBIX CHCTEMax CUMCICHHS C ocHOBaHUsMU 2, 8, 16,
BBITIOJTHATE apu(PMETHICCKUE OTICPAIIMH HAJl HUMH
YMeHue KOAUpOBaTh U JCKOJHMPOBATh COOOIMICHWS IO 3aJaHHBIM
2.3 MpaBWJIaM; TOHUMAaHHUE OCHOBHBIX MPUHITUIIOB KOAUPOBAHUS MH(DOpMAIIH
Pa3IMYHON MPUPOJIBI: TEKCTOBOH, Ipadrueckoit, ayano
24 YMeHue 3anmuchiBaTh JIOTHYECKHE BBIPAKEHUS C  HCIOIH30BAHHEM
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TU3BIOHKIIMM, KOHBIOHKIIMM W OTPULAHUS, OMNpPENeIsTh HCTUHHOCTD
JIOTUYECKHUX BBIPAXKEHUH, €CJIM U3BECTHBI 3HAYEHUSI HICTUHHOCTH BXOJISIIIIUX
B HEro NEepEeMEHHBIX, CTPOUTHh TaOJMIBI HUCTUHHOCTH Ui JIOTUYECKHX
BBIPKECHHM; 3alUCHIBaTh JIOTUYECKHE BBIPAKEHUSI HA M3Y4aeMOM S3bIKE
IPOrPaMMHUPOBAHHUS

2.5

YMeHHEe COCTaBIATh, BHIIOJIHATh BPYUYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE
QITOPUTMBI Ut yrpasienus ucnoiaautensmu (Yepenamika, YepTéxHuk u
JpyTHe); CO3/laBaTh M OTJIAXHBATh MPOrPaMMbl Ha OIHOM U3 SI3BIKOB
nporpammupoBanust  (Python, C++, Ilackans, Java, C#, IlIkonbHbIit
AnroputMHuYecKuid  SI3BIK), pealU3yIONIME HECIOXKHBIC  AITOPUTMBI
00pabOTKM YHCIIOBBIX JAHHBIX C HCIIOIH30BAaHHUEM IIUKIIOB U BETBJICHHUIA;
yMeHHe pa30uBaTh 3aJaud Ha IM0J3aJla4yM, HCIOJIb30BaTh KOHCTAHTHI,
MIEPEMCHHBIC U BBIPAXKCHUS PA3JIUYHBIX THIOB (YUCIOBBIX, JIOTHYECKHX,
CHMBOJIbHBIX); AHAJIM3UPOBATh MPEUIOKCHHBIA AJITOPUTM, OIPEACIIATh,
Kakhe pe3yJbTaTbl BO3MOXXHBI TPU 33aJaHHOM MHOECTBE HCXOIHBIX
3HAYCHUU

2.6

2.7

2.8

2.9

YMeHHe 3anucaTh Ha M3y4aeMOM S3bIKE IPOIPaMMMPOBAHHUS AJITOPUTMBI
IIPOBEPKU JCIMMOCTH OAHOIO LEJIOr0 4YuCila Ha JpYyroe, MpPOBEpPKH
HATYpaJbHOTO YHMCIIa HA MPOCTOTY, BBLICICHUS LU(pP M3 HATYypPaIbHOTO
4yucia,  I[OMCK  MAakCUMyMOB,  MHHMMYMOB, CyYMMBbI  YHCJIOBOWU
IIOCJIEA0BATENBHOCTH

Brnanenne ymeHHeM OpPUEHTHPOBATbCS B HEPAPXUUECKOH CTPYKTYpe
¢aitnoBoit cucremsbl, paboTarh ¢ (HalIIOBOW CUCTEMOW MEPCOHAIBLHOIO
KOMIIBIOTEpPa C HCIOJIb30BaHHWEM TIpaHUuecKoro MHTepdeiica, a UMEHHO:
CO3/1aBaTh, KONMUPOBAaTh, IE€pPEMEIIATh, IEPEUMEHOBBIBATh, YIAIATH U
apXUBHUPOBATh (DAIIbI U KaTaJIoru

Brnanenue ymMeHusIMH M HaBBIKAMM HCIIOJIb30BaHUS MH(POPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH Ui TMOUCKA, XpaHEHHs, 00paboTKU H
nepeJavyy v aHaJIu3a pa3iIuuHbIX BUJOB HHPOpPMAIUH

YMeHue BbIOMpaTh croco0 MPEeACTAaBIEHUS JaHHBIX B COOTBETCTBUU C
HIOCTABJICHHOW 3aiaueil (TaOnuibl, cXeMmbl, TrpauKd, AUArPaMMBI) C
HCIIOJIb30BaHUEM COOTBETCTBYIOIIMX MPOTPaMMHBIX CPEJICTB 00pabOTKH
JAHHBIX

2.10

YMmenue ¢GopmanuzoBaTh U CTPYKTYpUPOBaTh HH(DOPMAIIHIO, HCIONB3YS
AJIEKTPOHHBIC TAaOMUIBI JIsi OO0pabOTKH, aHamM3a W BU3YaAIU3alUU
YHCIIOBBIX JAHHBIX, B TOM YHUCJIC C BBIJCICHUEM JUana3oHa TaOJHIbl U
yrnopsiiounBaHreM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHHUE MPHUMEHSThH B
AJIEKTPOHHBIX Ta0nuIax ¢GOpMysbl JJis pacy€ToB C HCIOJIb30BaHUEM
BCTPOGHHBIX  (YHKIMIA, aOCONIOTHOHN, OTHOCUTENHHOW, CMEIIaHHOM
aZipecaliiy; HUCIOJb30BaTh JJIEKTPOHHbIE TAOMUIBl Il YHUCIECHHOIO
MOJICTTUPOBAHUS B IPOCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX o0nacTeit

HEPEYEHD 3JIEMEHTOB COAEPXKAHUA, ITIPOBEPAEMBbBIX HA OI'D 11O
NHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA

1

[udposasi rpaMOTHOCTH
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1.2

®aiinpl 1 manku (katamord). [IpHHOKIBI MOCTPOEHUsT (HAHIOBBIX CHCTEM.
[Monnoe ums daiina (manku). [Iyte k ¢aitny (nmanke). Pabora ¢ daitnamu u
KaTajoraMu CpeJICTBaMU ONEPAMOHHONW CHUCTEMBI: CO3aHKe, KOTUPOBAHHUE,
nepeMeleHue, IepeuMeHOBaHNE U yianeHue (aiijoB U namnok (KaTajaoros).
Tuner ¢aiino. CpoiictBa (aitmoB. daiinoBerii MeHemxkep. Ilouck daitios
CPEICTBaMH OIlEPallMOHHOM CHCTEMBI

O0benuHeHne KoMIbloTepoB B ceTh. Cerb MHTEepHET. Beb-cTpanuna, Bed-
cait. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie CHCTEMBI.
[Touck wHpOpPMAIIMM 1O KIIOYEBBIM CIIOBAM H 10 H300paKEHUIO.
JlocTroBepHOCTh HHpOpMaIHH, oy4eHHo# u3 UuTtepuera. IP-aapeca y3ioB.
CerteBoe XxpaHeHHE JAHHBIX

TeopeTtnueckre 0CHOBbI HHPOPMATUKHU

2.1

JIMCKPETHOCTh AaHHBIX. BO3MOXHOCTh OMMCAHUS HETIPEPHIBHBIX 0OBEKTOB U
IIPOIIECCOB C MMOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomsHocTs andasuta. JlBouunsiii andasut. Komudectso
BCEBO3MOXHBIX CJIOB (KOMOBBIX KOMOHWHAIMK) (UKCHPOBAHHOM JIHMHBI B
neonuHoM andasute. [IpeoOpa3zoBanue modoro andaButra K IBOMYHOMY.
KonwuecTtBo pa3nuuHbBIX CIOB  (DUKCHPOBAHHOW JITMHBI B andaBUTE
onpeAenéHHON MOIIIHOCTH.

KonupoBanue cumB0JIOB OJHOTO andaBuTa C MOMOIIBIO KOJOBBIX CIJIOB B
npyrom andasurte, KomoBas Tabnuua, aekogupoBaHue. KomaupoBaHue
TekcToB. PaBHOMepHbIi kon. HepaBHomepuwii koxa. Komuposka ASCII.
BocemubOutabeie  komupoBku. Ilomstue o kommpoBkax UNICODE.
JlekonupoBaHue COOOIIEHHWH C  HCIIOJIb30BAHMEM PABHOMEPHOIO U
HepaBHOMEpHOTo Koaa. MHdopmannmoHHbiii 00bEM TEKCTa

2.2

Nudopmannonnsii 00bEM JNaHHBIX. bBUT — MHUHHManbHas eAMHUIIA
KoJu4yecTBa HMHGOPMAIMM — JABOWYHBIA pa3psia. EauHUIBI u3MepeHus
uH(popMallMOHHOTO 00bEéMa HaHHBIX. buT, Oaiit, KumoOalT, Meradaiir,
rurabait. CKOpoCTh Tmepefaud AaHHBIX. EJIWHUIBI CKOPOCTH Iepeaadu
JTAaHHBIX

2.3

KonupoBanue ugera. IlgeroBele wmoaenu. Mogaens RGB. TI'nybuna
koxupoBanus. [lamutpa.

PactpoBoe u BekTOpHOE mpejacTaBieHue u3odpaxeHuil. Ilukcens. OueHka
nH(poOpMallMOHHOTO 00BEMA TrpadUuecKux JaHHBIX JJs PacTpPOBOTO
M300paKeHUs

2.4

Koauposanue 3Byka. Pa3psanHocts n yactora 3anucu. KonndectBo kaHaioB
3aIUCH.

OneHka KOJMYECTBEHHBIX IMAapaMeTpOB, CBS3aHHBIX C IPEACTABICHUEM U
XpaHEeHHEM 3BYKOBBIX (hailioB

2.5

2.6

Hemo3umnmoHHble W TMO3UIMOHHBIE CHUCTEMBI CUUCICHHA. AldaBuT.
OcnoBanue. Pa3pépryras dopma 3anucu umcna. [lepeBog B mecATUUHYIO
CUCTEMY UYHMCEJI, 3aMMCAHHBIX B APYTHX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuuciaeHust

JlBonuHas cuctema cumcieHus. [lepeBox nenbix gucen B npezaenax ot 0 jo
1024 B 1BOMYHYIO CUCTEMY CUUCIICHHUsA. BocbMepHYHas cucTeMa CUHCICHUS.
[lepeBon umcen U3 BOCHBMEPHYHOW CHCTEMBI B JBOWYHYIO U JIECSITHUYHYIO
cucrembl u oOparHo. IllecTHanuarepuunas cuctema cumcieHus. [lepeBoj
YuCel W3 UIECTHAALATEPUYHOM CUCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO U
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2.7

JECSTUYHYIO CUCTEMBI 1 00paTHO. ApudMETHIECKHE ONepalii B IBOMYHON
CUCTEME CUUCIICHUS

Jlornueckue BbICKa3blBaHUA. Jlormueckue 3HAYECHUS  BbICKA3bIBAHUM.
DNeMEHTapHblE U COCTAaBHBIE BBICKA3bIBaHMS. JIOrMueckue omepamuu. «u»
(KOHBIOHKIHSI, JIOTHYCCKOE YMHOXKCHHE), «HIU» (IU3BIOHKIUS, JIOTHUECKOE
CllOXKeHue), «He» (ormueckoe oTpuianue). IIpHOpHUTET JOrHYECKUX
onepauuii. OnpeneneHne HMCTUHHOCTU COCTABHOTO BBICKA3bIBAHUS, €CIIU
W3BECTHbl 3HAYEHHMS HCTUHHOCTU BXOJSAIIMX B HEro 3JIEMEHTAPHBIX
BbICKa3bIBaHUU. Jlornueckue BbIpaxkeHus. [IpaBuiia 3ammcu JIOTMYECKUX
BbIpakeHui. [locTpoeHue Tabnll HCTUHHOCTH JIOTHYECKUX BBIPAXKEHUN

2.8

Jlornyeckue  diIEeMEHTHI. 3HAKOMCTBO C  JOTHYECKHUMHU  OCHOBAMH
KOMITbIOTEpa

2.9

HenpepsiBHble 1 nuckpeTrHble Mojenu. Mmutaunonusie moaenu. Urposbie
Mmozenu. OneHka aeKBaTHOCTH MOJIENIN MOJCIUPYEMOMY OOBEKTY U IEISIM
MOJICIIUPOBAHUS

2.10

211

Tabnuunble Moxenu. Tabnmuma kak MpeacTaBiIeHHE OTHOIICHUSA. basbl
naHHbIX. OTOOp B TAOIHIIE CTPOK, YIOBJICTBOPSIIONINX 33JaHHOMY YCIOBHIO

I'pad. Bepmmna, pedpo, myrs. OpueHTHpPOBAaHHBIE W HEOPHUEHTUPOBAHHBIE
rpader. JuHa (Bec) pebpa. BecoBas marpuiia rpada. JnuHa MyTH MEKITY
BepmmHaMu rpada. Ilouck ontumansHOoro nytu B rpade. Hauanbnas
BepiirHa (MCTOYHUK) M KOHEYHAs BepinnHa (CTOK) B OPHUCHTHPOBAHHOM
rpade. Brpruncienne KomuduecTBa MyTel B HANPaBICHHOM aIMKJINYECKOM

rpade

212

JepeBo. Kopens, Bepmmmna (y3en), auct, pedpo (myra) nepesa. Beicora
nepea. IlognepeBo. Ilpumepsl wucnonb3oBanus jAepeBbeB. l[lepedop
BapUaHTOB C MOMOIIIBIO JIepeBa

3.1

ANTOpUTMBI M IPOIPaMMHUPOBAHKE

CaoiictBa anroputma. CrocoObl 3amucu anroputMa (CIIOBECHBIN, B BHIC
0JI0K-CXEMBI, TIPOrpaMma).

CocraBieHue aaropuTMOB U MPOTpaMM C HCIHOJB30BAHHWEM BETBIICHUH,
LMKJIOB M BCIIOMOTaTEJIbHBIX AJITOPUTMOB ISl YIPABJICHUS HCIOJHUTEIEM
(Pobor, UYepenamika, UepTéxHuUK W Apyrue). BhImomHEHHE airopurMoB
BPYUYHYIO M Ha KOMIIBIOTEPE

3.2

SI3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
Asrroput™Mudeckuit SI3bIk).

Cucrema mporpaMMHUpPOBAHUS. PEJAKTOp TEKCTa MPOTpamm, TPAHCIATOP,
OTJIATUHK.

[lepemennas: Tur, ums, 3HayeHue. Llenble, BeleCTBEHHbIE M CUMBOJIbHBIC
MIEPEMEHHEIE.

Omneparop npucBauBaHus. ApuUPMETHUECKHUE BBIPAKCHHUS U TOPSIOK HX
BbruncieHus. Orepanuy ¢ IENBIMH YHCIaMH: IIeJIOYUCIICHHOS JICIICHHE,
ocTaTok ot jaejcHus. Berienus. CocTaBHbIC yCaoBUs (3aIKMCh JIOTUYCCKUX
BBIpQKEHHH Ha H3y4aeMOM s3bIKE MporpaMmupoBanus). HaxoxaeHue
MUHUMYMa

U MakCHMyMa W3 JIBYX, TPEX H YeTBIpEX umcell. PemeHue KBaJIpaTHOTO
YpaBHEHHUs, HWMEIOIIETO BEIIECTBEHHbIE KOpHU. LlUKn ¢  ycioBuewm.
AnroputM EBKiMIa /U HAXO0KICHUS HAUOOJIBIIIETO OOIIETO JSITUTENS ABYX
HATypaJbHBIX 4YHucel. Pa30meHwe 3amuMcu HATYpaabHOTO 4YHCIA B
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3.3

3.4

MO3UIIMOHHON CHCTEME C OCHOBaHHMEM, MeHbIIUM wiu paBHbiM 10, Ha
otaenbHbIe UGB LUK ¢ mepeMeHHON. AJTOPUTMBI POBEPKH JIETUMOCTH
OJTHOTO IIEJIOT0 YHWCJIa Ha JIPyroe, NPOBEPKH HATYpaJIbHOTO 4YHCIa Ha
MPOCTOTY

O0paboTKa CUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIC) ITEPEMEHHbIC.
[TocumBonbHas 00paboTka cTpok. [1oAcU€T YacTOTHI MOSBICHUSI CHMBOJIA B
cTpoke. BctpoeHHbie GyHKIUH 11t 00pabOTKU CTPOK

OmnpenencHre BO3MOXHBIX Pe3yJIbTaTOB pabOTHI alroOpUTMa IMPH JTAHHOM
MHO’KECTBE BXOJHBIX JAHHBIX, OMPE/ICICHIE BO3MOXKHBIX BXOAHBIX JAHHBIX,
MPUBOSIIUX K JAHHOMY PE3yJIbTaTy

3.5

Tabmuunbie BeauurHbl (MaccuBbl). OmHOMepHBIC MaccuBbl. COCTaBICHUE H
OTJIaJIKa TMpOrpamMM, pEATU3YIOIMIUX THUIOBBIE aJTOPUTMBI 00paOOTKU
OTHOMEpPHBIX  YHUCJIOBBIX  MAcCHMBOB, Ha  OIHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AusroputMudeckuii SI3bIK): 3arOJHEHHE YHCIOBOIO MacCHBa CIyJallHBIMH
YHUCcIaMH, B COOTBETCTBHM C (OpMYyJOH WM IyTéM BBOJA YHCET,
HAXO0XJIEHUE CyMMBbl 3JIEMEHTOB MAaCCHBA, JIMHEWHBIM MOUCK 33JaHHOTO
3HaYEHUs B MAacCHBE, IMOJACYET 3JIEMEHTOB MAacCCHUBA, YJOBJIETBOPSIOIINX
3aJaHHOMY  YCJIOBHMIO, HaXOXICHHE MHHUMAJIbHOTO (MaKCHMAaJIbHOTO)
anemeHnta MaccuBa. CoprupoBka MaccuBa. OOpaboTKa TMOTOKAa JAaHHBIX:
BBIUMCIICHUE  KOJMYECTBA, CYMMBI, CpeaHero  apupMeTH4ecKoro,
MUHUMAaJIBHOTO u MaKCHUMAaJIbHOTO 3HAYCHUS AJIEMEHTOB
MOCIIEIOBATEIIbHOCTH, YOBIETBOPSAIOIINX 3aJAHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnan. O0patHas cBsi3b. [loyueHre CUTHAIOB OT IUPPOBBIX
JIAaTYMKOB (HAmpUMep, KacaHWs, PACCTOSHHS, CBETa, 3BYyKa). I[lpuMepsr
WCTIOJIB30BaHUSI TPUHIMIIA OOpaTHOM CBSI3M B CHCTEMax YIPaBJICHUS
TECXHUYCCKNUMHU YCTpOﬁCTBaMH C IIOMOMLIBPKO AAaTYUKOB, B TOM YHUCIIC B
POOOTOTEXHHUKE

WNHdpopmannoHHbIE TEXHOJIOTHH

4.1

4.2

TekcToBbIe MTOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHwmIla, ab3ar,
CTpOKa, CIIOBO, CHMBOJI).

TekcToBbIil mpoueccop — HUHCTPYMEHT CO3[aHusA, PEIAKTUPOBAHUS W
¢opmatupoBanus TekcTtoB. llpaBuna HaOopa Tekcra. PemaxTupoBanue
tekcta. CoiictBa cumMBoyioB. Illpudr. Tumer mpudtoB (pydieHsie, ¢
3acedykaMu, MOHOMHUpUHHBIE). [loNy)KHpPHOE M KYpPCHBHOE HadepTaHHUE.
CaoiicTBa ab3a1eB: rpaHUIlbl, a03allHBI OTCTYI, UHTEPBAJI, BEIPABHUBAHUE.
[Mapametpsl ctpanunbl. CtuneBoe ¢opmaTtupoBanHue. CTpyKTypUpOBaHUE
nH(pOpMAIIMKA C TIOMOIIBI0 CIUCKOB M Ta0yimil. MHOTOYpOBHEBBIE CITHCKH.
JloGaBnenue TabmUI[ B TEKCTOBBIE JOKYMEHTHI. BcTaBka M300pakeHUi B
TEKCTOBBIE MOKyMeHTHI. OO0TekaHNe M300paKeHWH TEeKCTOM. BrirodeHue B
TEKCTOBBIM  JIOKyMEHT auarpamm, Qopmyl, HyMepaluu CTpaHMII,
KOJIOHTHUTYJIOB, CCBIJIOK M IPYTHX AJIEMEHTOB

Pactpossie pucynku. Ucnons3oBanue rpadndecKux MPUMHUTHBOB.
Onepanuu penakTUpoBaHHsl rpapuueckux OOBEKTOB, B TOM YHCIE
nuudpoBeix  dotorpaduii: HW3MEHEHHME pa3Mmepa, oOpe3ka, TOBOPOT,
oTpaxkeHHe, paboTa ¢ oOnacTsaMH (BbIIEICHUE, KOMUPOBaHHE, 3aJMBKa
[[BETOM), KOPPEKIMs I[BETa, SPKOCTH W KOHTPACTHOCTH. BekTopHast
rpaduka. Co3maHMe BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOI'O MPOIeccopa WK APYTUX mporpamm (nmpuiiokeHuit). JlodasieHue
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BCKTOPHBIX PUCYHKOB B JOKYMCHTBI

4.3

[ToaroroBka MyabTUMEIUUHBIX TIpe3eHTanuid. Cnaiia. JlobaBneHnue Ha ciaiyg
TEeKCTa U n300paxkeHnit. Pabora ¢ HeckonbkuMu crnaiiiamu. JloGaBnenue Ha
CJIaii/T ayAMOBU3YaIbHBIX JAaHHBIX. AHUMaNUs. [ unepcehlIKku

4.4

4.5

Tunel AaHHBIX B s4YEHKax SJIEKTPOHHOW TaOmuibl. PemaktupoBanue u
dhopmaTtupoBanue Tabnui. BerpoeHHble pyHKIMU IS TOMCKA MaKCHMYMa,
MUHUMYMa, CYMMBI U CpeqHero apudmerndeckoro. COpTUpOBKa JaHHBIX B
BbIIEJIEHHOM Auarna3oHe. IloctpoeHue auarpamm (FHCTOrpaMMa, KpyroBas
aMarpamMma, — TOUY€YHas  Jguarpamma). BpiOop  TUma  AMarpammbl.
[IpeobpazoBanue Gopmyn npu konupoBaHuu. OTHOCHUTETbHAS, A0COTIOTHAS
Y CMEIIaHHas aJpecanus

VYCOBHBIE BBIUMCICHHS B OJCKTPOHHBIX TaOimnax. CymmupoBaHWEe U
noAcy€T 3HAYCHM, OTBEYAIOMIMX 3aJaHHOMY ycioBuio. OOpaboTka
O0opmx HAOOPOB JAHHBIX. UMCICHHOE MOJCIHPOBAHHE B AJICKTPOHHBIX
TadJmmmax
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