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MNOACHUTEJIBHAA 3AIIUCKA

[Tporpamma mo mH(pOpMaTHKE HA ypOBHE OCHOBHOTO OOmHIEro oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBarensHO MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Takke denepanbHOI padboydeil mMporpaMMbl BOCTTUTAHHUS.

[Iporpamma 1o wHbDOpMaTHKe MaéT TPEACTABICHHE O TIEeNsIX, O0OIe
cTparerud OOy4YeHHs, BOCHUTAHUS U PA3BUTUA OOYYAOIIMXCS CPEICTBAMHU
nHDOpMaTUKU HAa 0a30BOM YPOBHE, YCTAHABIMBAET OOS3aTEIBHOE MPEIMETHOE
co/iepKaHUE, MPETyCMaTPUBAET €T0 CTPYKTYPUPOBAHUE IO pa3/iesiaM U TEMaM.

[Tporpamma o nHGOpPMATHUKE OTIPEEIISIET KOJIMUYECTBEHHBIE U KAUECTBECHHBIC
XapaKTePUCTUKU Y4EeOHOTO MaTepuaia Juisi KaKI0TO Tofa U3yYeHHUs, B TOM YHUCIIE
JUTS COAEPKATEeNIbHOTO HAIMOJMHEHUS Pa3HOTO BHUAA KOHTPOJIS (TMPOMEKYTOUHOM
aTTeCcTaluu oOy4Jaronuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCy1apCTBEHHOU UTOTOBOM aTTECTAIUN).

[Iporpamma 10 wHPOPMATUKE SBISETCS OCHOBOW I COCTaBICHUS
ABTOPCKHUX y4E€OHBIX MPOTpaMM, TEMATUIECKOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

[lensmu  w3ydeHuss WHPOPMATHUKHM HA YPOBHE OCHOBHOTO  OOIIEro
00pa3oBaHUS SBISIIOTCS:

dhopMHUpOBaHUE OCHOB MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW WHGOOPMATHKHU, JOCTUKEHUSM HAYYHO-TEXHHUYECKOTO
mporpecca W OOIIECTBEHHOW NPAKTUKH, 3a CUET pa3BUTHS MPENCTABICHUI 00
nHMOpPMAIMU KaK O BAaYKHEHUIIEM CTPATETHYECKOM PECypce pPa3BUTHS JIMYHOCTH,
rocyapcTBa, oOOIecTBa, TOHUMAHUS POJU WHOOPMAIMOHHBIX IPOIECCOB,
MHOOPMAITMOHHBIX PECYpCOB W HMH(POPMAINMOHHBIX TEXHOJOTHH B YCIOBHSIX
1 dpoBoit Tpanchopmauu MHOTHUX cdep JKU3HU COBPEMEHHOTO OOIIeCTBa,;

o0OecriedyeHue YCJIOBHH, CIMOCOOCTBYIONIUX Pa3BUTHIO AITOPUTMHUYECKOTO
MBINIJIEHUSI KaK HEOOXOAMMOTO YCIOBHUS MPO(PECCHOHANBHON NESTEIBHOCTA B
COBpPEMEHHOM WH(MOOPMAIIIOHHOM OOMIECTBE, MPEANOIaralIiero CrnocoOHOCTh
oOydJaromierocsi pa3OuBaTh CJIOKHBIE 3a7aud Ha OoJiee TPOCTHIE IMO3aa4H,
CpaBHUBATH HOBBIE 33/1a4U C 3aJa4aMU, PEUIEHHBIMH PaHEe, ONPEACIIATh Iaru IS
TOCTIKEHHUS Pe3yIbTaTa M TaK J1alee;

dbopMHUpOBaHWE W pa3BUTHE KOMIIETEHIIMKA OOydaromuxcsi B o0mactu
MCIIOJIb30BaHUSI WH(HOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUMA, B TOM YHUCIIE
3HAHWI, YMEHUH W HaABBIKOB paboOThl ¢ HHPOpPMAIHEH, MPOTrpaMMHUPOBAHMUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(DPOBBIX Cpelax B YCIOBUSAX OOecTeueHUs
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YyYaroIerocs;

BOCMUTAHUE OTBETCTBEHHOTO W M30MPATEIHHOTO OTHOIICHUS K MH(POpMAIIUU
C y4€TOM MPABOBBIX U ITUYECKUX ACIIEKTOB €€ pacmpOCTpPaHEHHS, CTPEMIICHHS K
MPOJIOJDKEHNI0  00pa3oBaHusi B 00JacTH WHGOOPMAIIMOHHBIX TEXHOJIOTHH H



CO3UJIATENIbHOW [JIESITEIbHOCTH C TPUMEHEHUEM CPeNCTB HHGOOPMAIIMOHHBIX
TEXHOJIOTUM.

Nudopmartrka B OCHOBHOM 001IEM 00pa30BaHUM OTPAKAET:

CYIIHOCTh ~HMH(POPMATUKM KAK HAYYHON JAUCHUIUIMHBI, HM3y4arolen
3aKOHOMEPHOCTH MPOTEKAHUSA U BO3MOKHOCTU aBTOMATU3AIMU MH(DOPMAITMOHHBIX
MPOIIECCOB B PA3IMUHBIX CUCTEMAX;

OCHOBHBIE  oOmacTu  mpumeHeHuss UHPOPMATUKH, TPEKIAE  BCErO
nH(pOpMaIIMOHHBIE TEXHOJIOTHUH, YIIPABIICHUE U COLIMANIbHYIO cdepy;

MEXKIUCHUIUIMHAPHBIA ~ XapakTep wuHbopMatuku u  UHOOPMALMOHHOU
NEeSATETbHOCTH.

N3yuenue uHDOPMATHUKHA  OKa3bIBAET  CYIIECTBEHHOE  BIUSHHE  HA
dbopMupoBaHuEe MHPOBO33PEHUSI OOYYAIONMIETOCs, €ro KU3HEHHYIO MO3UIHUIO,
3aKJIAABIBAET  OCHOBBI ~ MMOHMMAaHUSA  MPUHIUNOB  (YHKIMOHUPOBAHUS U
MCIIONB30BaHUsI HH(POPMAITMOHHBIX TEXHOJIOTUN KaK HEOOXOJIUMOTO MHCTPYMEHTA
MPAKTUYECKU JII000M JIeATeNIbHOCTM W OJHOr0 W3 Haubolee 3HAYUMBIX
TEXHOJIOTUYECKUX  JIOCTHI)KEHMM  COBPEMEHHOW  NUBUIM3Aauu.  MHorue
MPEAMETHBIE 3HAHUSA U CMOCOOBI IESITEIbHOCTH, OCBOCHHbBIE 00YUYaIOIUMHUCS TIPU
u3yuyeHur UHGOPMATUKH, HAXOIAT MPUMEHEHHE KaK B paMKax 00pa3oBaTeIbHOTO
mporecca MpU U3YYCHUU JPYTUX MPEIMETHbIX o0jacTeil, Tak M B HHBIX
KU3HEHHBIX CUTYyallUsiX, CTAHOBATCS 3HAYUMBIMH Ui (POPMHUPOBAHUS KAueCTB
JUYHOCTH, TO €CTh OPUEHTHUPOBAHbI Ha (HOPMUPOBAHHUE METANPEAMETHBIX U
JUYHOCTHBIX PE3YIHTATOB O0yUCHHUS.

OcHoBHble 3aaaun yuebHoro npeamera «udopmaruka» — chopmuponars y
00yYaromuxcs:

NOHUMAHHWE MPHUHIUIOB YCTPOUCTBA M (DYHKIMOHUPOBAHUS OOBEKTOB
nupoBOro OKpyKEHUs, NPeACTaBiIeHUs 00 UCTOPUM U TEHACHIUAX PA3ZBUTHUS
undopmaruku nepuoaa nudpoBoii Tpanchopmalu COBPEMEHHOTO OONIECTBA;

3HAHUS, YMEHHUS U HABBIKM TPAMOTHOM MOCTAaHOBKH 3a/a4, BO3HHKAIOUIUX B
MPAKTUYECKON MEATeIbHOCTH, ISl UX PEHICHUs C MOMOIIbI0 MH(OPMAIIMOHHBIX
TEXHOJIOTUH, YMEHHS M HABBIKA (OPMATM30BAHHOTO OMHCAHUS MOCTABIECHHBIX
3aj1ay;

0a3oBbie 3HaHUS 00 MHPOPMAIMOHHOM MOJEIUPOBAHUH, B TOM YHUCIE O
MaTeMaTHYECKOM MOJICTUPOBAHUH;

3HAHUE OCHOBHBIX AJITOPUTMUUYECKUX CTPYKTYpP M YMEHHUE NPUMEHATH JTU
3HAHUS IS TIOCTPOCHHS AJITOPUTMOB PEHICHUS 3a7a4 MO0 MX MATEeMAaTUYECKUM
MOJEIISIM;

YMEHUSI U HABBIKM COCTABJIEHUS NPOCTHIX MPOTPaMM IO MOCTPOCHHOMY
AITOPUTMY Ha OJTHOM U3 SI3bIKOB TPOTPAMMUPOBAHUS BHICOKOTO YPOBHS;



YyMEHUS ¥ HaBbIKA 3(PQPEKTUBHOTO WCIONB30BAHUS OCHOBHBIX THIIOB
MPUKIIAIHBIX MTPOTpaMM (TPUIIOKEHH) 00Iero Ha3HauYeHUs U WHHOOPMAIIMOHHBIX
CHUCTEM TSI PEIICHUs ¢ MX MOMOIIBI0 MPAKTUYECKUX 3aJ]1ay, BIaJeHHe 0a30BBIMH
HOpMaMH WH()OPMAITMOHHOW DJTHUKH H TIpaBa, OCHOBaAMU HH(POPMAIUOHHOM
0e301acHOCTH;

YMEHUE TPaMOTHO HHTEPIPETHUPOBATH PE3YJIbTAThl PEIICHHUS MPAKTUYCCKUX
3aa4 ¢ TOMOIIBbI HWH(POPMANMOHHBIX TEXHOJOTUH, MPUMEHSTHh IOTYYEHHBIC
pe3yJbTaThl B IPAKTUYECKON IESITEILHOCTH.

[lenn m 3amaun w3ydeHuss WHGOPMATUKH HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs OMPEAENISAIOT CTPYKTYPY OCHOBHOTO COJEP)KaHHUS y4eOHOTrO
MPEeIMETa B BUJIE CIASAYIOIIMX YETHIPEX TEMAaTUUECKUX PA3/IEIIOB:

1udpoBasi TPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI ¥ IPOTPAMMHUPOBAHNUE;

UHGOPMAIIMOHHBIE TEXHOJIOTUH.

Ha wu3ydenue nHdopmatuku Ha 6a3oBoM ypoBHE oTBOoauTcs 102 uaca: B 7
Kiacce — 34 gaca (1 gac B Hemeno), B 8 kinacce — 34 gaca (1 gac B Hemento), B 9
kiacce — 34 gaca (1 gac B Heneno).



COIAEPKAHUE OBYUEHUSA
7 KIIACC

Hudposasi rpaMOTHOCTH

KoMmnbroTep — yHHBepcaJbHOE YCTPOCTBO 00PadOTKH JaHHBIX

KoMmnbioTep — yHHBEPCAIBHOE BBIYUCIUTEIBLHOE YCTPOMCTBO, paboTaroiiee
no nporpamMme. TUnbl KOMIOBIOTEPOB: MEPCOHANBHBIE KOMIBIOTEPbI, BCTPOCHHbIE
KOMIBIOTEPHI, CyNEPKOMITbIOTEPLI. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHbIE KOMIOHEHThl KOMIbIOTEpa W uX Ha3HadeHue. [Ipoueccop.
OnepatuBHass U [JIOJATOBpEMEHHash TMaMsAThb. YCTPOWCTBA BBOJA U BBIBOJA.
CeHCOpHBIN BBOJI, HaTUUKU MOOWIIBHBIX YCTPOMWCTB, CPEACTBA OHMOMETPHUUECKON
ayTeHTHU(UKAIUH.

Wcropusi pa3BUTHS  KOMIIBIOTEPOB M MPOTPAMMHOTO  0oOecrnedeHusl.
[Tokonenust koMmnbiOTepoB. COBpPEMEHHbIC TEHACHIIMU PA3BUTUS KOMIIHIOTEPOB.
CynepKoMIbIOTEPHL.

[TapannenbHble BEIYUCICHUS.

[lepconanpubiii komnetoTep. [Iporieccop u ero xapakTepucTUKu (TaKTOBas
yacToTa, pa3psaHocTh). OmnepatuBHas mnaMmAThb. JlonroBpeMeHHass MaMsThb.
YcerpoiictBa BBoJa U BbiBOAA. OO0BEM XpaHUMBIX JAHHBIX (OMEpaTUBHAS MAMSATh
KOMIIBIOTEPA, JKECTKUNU U TBEPAOTEIbHBIA IUCK, TOCTOSIHHAS MaMATh cMapTdoHa)
Y CKOPOCTB JOCTYyNA JJIsl PA3JIMYHBIX BUJIOB HOCUTEIIEH.

Texnuka 0e30MacHOCTHU U MIpaBuiia pabOThl HA KOMIIBIOTEPE.

IIporpamMmmsl 4 JaHHbIE

[Iporpammuoe oOecneuenne KommbioTepa. [lpuknagHoe mnporpaMMHOe
obecnieueHue. CucreMHoe IPOTrpaMMHOE obecnieueHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpana nporpaMm u AaHHbIX. becratHeie u
yCJIOBHO-0€ecIIaTHbIE TporpaMmbl. CBOOOIHOE MPOrpaMMHOE 00eCTIeueHHE.

@Daiinel 1 nmanku (katanoru). [IpuHIUIBI TTOCTpoeHUs (HANIOBBIX CHUCTEM.
[Tonmnoe ums daiina (manku). [lyte x ¢daitny (manke). Paborta ¢ daittamu u
KaTaJOraMu CpPEACTBAMHU OIEPAIMOHHOW CHUCTEMBI: CO3/1aHUE, KOMUPOBAHUE,
nepeMeleHue, NepeuMeHoBaHue U yaaieHue GpaiinoB U nanok (Karaaoros). TUmsl
daiinoB. CsoiicTBa (paitnoB. XapakTepHble pa3Mmepsl (PailoB pa3IUYHBIX TUIIOB
(cTpaHmIla TEKCTA, PIEKTPOHHAS KHUTA, (hoTorpadusi, 3anuch MEeCHH, BUICOKIINII,
MOJTHOMETPAKHBIN  GuiabM). ApxuBauus AaHHbIX. Vcmonb3oBaHHe HpOrpamM-
apxuBatopoB. DalinoBeiii MeHekep. [louck ¢aiioB cpeacTBaMu ONEPallMOHHOMN
CHUCTEMBL.

KoMmnbioTepHbie BUPYCHI U JIpyTHE BPEIOHOCHBIE TporpaMmbl. [IporpamMmbi
IUIS1 3aIUTHI OT BUPYCOB.

KoMmnbloTepHble ceTH



OO0wvenunenue kommbeioTepoB B ceTh. Cerh MuTepHeT. Beb-cTpanuiia, BeO-
cait. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [louck
uHpopMalu 1O KIIOYEBBIM CJIOBaM M MO u300paxkeHuio. JlocToBEpHOCTH
uHnpopmaiu, noaydeHHou u3z Uurepuera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHUKAIIUIA.

CerteBoil »THKET, 0a30Bble HOPMbI MH()DOPMAIMOHHOW ATUKU U TpaBa MpU
pabote B UnTepuere. Ctpareruu 0e3onacHoro nosenenus B Uurepuere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmannsa 1 HHPOPMAIHOHHBIE MPOLECCHI

Nudopmaiius — 01HO U3 OCHOBHBIX MTOHSATUNA COBPEMEHHOMN HAYKH.

Nudopmanus kak cBeeHUs, TPeAHA3HAUCHHBIC 1711 BOCIIPUSTUS YEIIOBEKOM,
u uHbpOpMamHMsA Kak JaHHbIE, KOTOpbIe MOTYT OBITb  0OpaOOTaHbI
aBTOMAaTU3UPOBAHHOU CUCTEMOU.

JluckpeTHOCTh NaHHBIX. BO3MOXHOCTH ONMKMCaHUs HEMPEPHIBHBIX O0OBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

Nudopmaniionnsie TPOIECCHl — TMPOIECCHI, CBSI3aHHBIE C XPAHEHHUEM,
npeobpa3oBaHUEM U Mepeaavei TaHHbIX.

Ipeacrasiienne uHpopManuu

CumBon. Aundasut. MomHocTs andaButa. Pa3zHooOpasue S3BIKOB U
andasuroB. EcrecTBeHnbie U hopmanbHbie s3bIKH. A(aBUT TEKCTOB HA PYCCKOM
s3pike. JIBouunbiii andaBur. KonnuecTBO BCEBO3MOMKHBIX CIOB  (KOIOBBIX
KoMOuMHanuit) (PUKCUPOBAHHOW IMHBI B ABOMYHOM andasute. [IpeodpazoBanue
moboro andasura Kk qBouyHOMY. KonmnuecTBo paznuyHbIX CIOB (PUKCHUPOBAHHOM
JUTMHBI B ajipaBUTE ONpPeNeTEHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBuUTa € MOMONIIBIO KOJOBBIX CIOB B
apyrom andaBute, KOAOBasi TabnuIa, JEKOAUPOBAHUE.

JlBonunbiit kox. llpencraBineHue AaHHBIX B KOMIBIOTEPE KAaK TEKCTOB B
TBOMYHOM asidaBuTe.

NudopmannonHeiii  00bEM JaHHBIX. bUT — MUHUMadbHAsA €IUHUIA
KonuyecTBa uH(popManuu — JBOMYHBIM  pa3psn.  EnunHunel  u3MepeHus
“HPOPMALIMOHHOTO 00BEMA JaHHBIX. buT, 0alT, KUI0OalT, MeradamnT, ruradairT.

CxopocTb nepeayu JaHHBIX. EMUHUIBI CKOPOCTH MEepeiaun JaHHbIX.

KoaupoBanue TtexcroB. PaBHomepHblli koa. HepaBHOMepHBIN KO
KomupoBka ASCII. BocemubutHbie KoaupoBku. [loHsATHE O KOJMpPOBKAX
UNICODE. J[lexoaupoBanue cooOIIeHUN C HMCHOJIb30BAHUEM PABHOMEPHOTO H
HepaBHOMepHOTO Koaa. Mudopmannonnsiii 006EM TEKCTA.

Hckaxenue unopmanuu npu nepeaaye.

O6miee mpencraBieHue 0 HUPPOBOM MPEACTABICHUHN AYIUOBU3YaTIbHBIX U
IPYTUX HEMPEPHIBHBIX TAHHBIX.



KoaupoBanue 1Beta. LlBeroBeie wMozenu. Moaens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTopHOE mpeiacTaBieHue uzobpaxkenuit. [Iukcens. Ouenka
nHpopMamoHHOTro 00bEMa TpaUUECKUX JAHHBIX /1JI1 PACTPOBOTO U300paKEHHUS.

KoaupoBanue 3Byka. Pazpsanocts u yactora 3anucu. KonuuecTtBo kaHanoB
3aIUCH.

OrieHKa KOJWMYECTBEHHBIX IMAPAMETPOB, CBS3aHHBIX C MPEICTABICHUEM U
XpaHEeHUEM 3BYKOBBIX (haiisioB.

NudopmannoHHbie TEXHOJIOTUHA

TekcroBbIe JOKYMEHTbI

TexcToBble AOKYMEHTBI U MX CTPYKTYypHbIE JJIeMEHTHI (CTpaHuua, abs3ai,
CTPOKa, CII0BO, CUMBOI).

TekCTOBbIM MHPOLECCOP — MHCTPYMEHT CO3JaHMs, PEJAKTUPOBAHUS U
dopmatupoBanus TekctoB. llpaBuna nabopa Tekcra. PemaktupoBaHme TEKCTA.
CroiictBa cumBojioB. Ilpudt. Tunsr wnipudtoB (pyOneHble, ¢ 3aceUKaMu,
MoHommpuHHeie). [lomyxupHoe u kKypcuBHoe Hauepranue. CBolicTBa ab3alieB:
rpaHuIlbl, a03alHBIA OTCTYI, MHTEPBAJ, BblpaBHUBaHHE. [lapaMeTpbl CTpaHHUIIbL.
CtuneBoe ¢popmMaTupoBaHUe.

CrpykrypupoBanue HuH(pOpMAIIMU C TMOMOIIBK CHOUCKOB U TaOJUII.
MHuoroypoBHeBbie ciCKU. [loOaBieHne TadauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka nuzo0paxxeHuil B TEKCTOBbIe JOKyMeHThl. OO0TekaHue u300paxeHui
TeKCTOM. BiItOueHHE B TEKCTOBBIM AOKYMEHT Auarpamm, (Gpopmyl, HyMepaiuu
CTpPaHMUL, KOJIOHTUTYJIOB, CCBUIOK U APYTUX JIEMEHTOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010C0BOIM BBO TEKCTA.
Onrtuueckoe pacno3HaBaHue Tekcta. KommbroTepHsiit nepeBoa. Mcnonbs3oBaHue
cepBucoB MuTepuera mist 00pabOTKH TEKCTA.

KomnboTepHas rpajguka

3HaKOMCTBO ¢ rpaduuecKuMu peaakrtopamu. PacTpoBbie  PHUCYHKH.
Hcnons3oBanue rpaduuecKux NpUMUTHUBOB.

Onepanun pelakTupoBaHus rpa@uueckux 00bEKTOB, B TOM YHCIIe HUPPOBBIX
doTorpaduii: u3MeHeHue pasmepa, oOpeska, MOBOPOT, OTpakeHue, padora c
obnactsimMu (BbIFeI€HUE, KOIMMUPOBAHHE, 3aJMBKA IIBETOM), KOPPEKIUs I1IBETA,
SAPKOCTU U KOHTPACTHOCTH.

Bextopnasi rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CpEeACTBAaMM TEKCTOBOTO Tpolleccopa WM JPYTUX MHporpaMm (MpUIIOKEHUN).
JloGaBiieHrE BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyJsbTHMeIUHHBIE [PEe3eHTAlUN

[TogroroBka mynbTUMEeAUIHBIX Tipe3eHTanuii. Craiia. J{obaBnenue Ha ciai
TeKCcTa U n300paxkeHuit. Paborta ¢ HECKOJIBKUMHU ClTali/IaMH.



JlobaBnenue HA  clail  ayAHMOBU3YalbHBIX  JIaHHBIX.  AHUMAaIUS.
['unepcceunku.

8 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHUHCIEHUS

Heno3unnonHeie ¥  TO3UIUOHHBIE CHUCTEMBI cuucieHus. AsdaBur.
OcHoBanue. Pa3zsépuyTas popma 3anucu uucia. [lepeBoa B AeCITHUHYIO CUCTEMY
YHCEJI, 3aMMMCAHHBIX B APYTHX CUCTEMAaX CUUCIICHUS.

PumMckas cuctema CUMCICHUS.

JIBonunast cuctema cumucinenus. [lepeBoa nensix yucen B mpeaenax ot 0 mo
1024 B ABOWUHYIO CHCTEMY CcUUCIeHHS. BocbMepuyHas cucTeMa CUHCICHHS.
[TepeBoa uncen U3 BOCBbMEPUYHON CHCTEMbI B IBOUYHYIO U JACCATUYHYIO CUCTEMEI
n obpatno. IllectHanmarepuunas cuctema cumcienus. [lepeBoxy umcen wu3
NIECTHA/IIIATEPUYHON CHCTEMbl B JIBOMYHYI), BOCBMEPUYHYK) U JECATUYHYIO
CHUCTEMBI U 00pATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUHCIICHHUS.

DJIeMeHThI MAaTeMaTHYeCKOM JIOTUKH

Jlornyeckue BbICKa3biBaHWsS. Jlormueckue 3HAYEHUS  BBICKA3bIBAaHUM.
DneMeHTapHbIE ¥ COCTaBHBIE BBICKa3bIBaHUA. JlOrMYeckue oOmepanuu: «m»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOMXKEHUE), «WIn» (IU3BIOHKIUA, JIOTUYECKOe
CIIOKEHUE), «He» (Jloruueckoe orpurianue). [IpuoputeT noruyeckux omeparuii.
OmpeienneHne UCTUHHOCTU COCTAaBHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAUYCHMUSI
UCTUHHOCTH BXOJSIIMX B HErO D3JIEMEHTApHBIX BBICKa3bIBaHUU. Jlormueckue
BbIpakeHus. [IpaBwma 3ammcu norudeckux BoIpakeHuil. [locTpoenume Tabmwmil
HUCTUHHOCTH JIOTUYECKHUX BBIPAKCHUIA.

Jlornyeckue 3neMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITHIOTEPA.

AJITOPUTMBI U TPOrpaMMHPOBaHUE

HcnotHUTE U M AJITOPUTMBIL. AJITOPUTMHYECKHE KOHCTPYKIIUH

[TonsitTue anroputma. McmomHWTENW anropuTMOB. AJITOPUTM KakK TUTaH
yIPABIICHUS UCTIOTHUTEIICM.

CaoiictBa anroputma. CrnocoObl 3amucH anropuTMma (CIOBECHBIM, B BHUIL
OJIOK-CXEMBI, TPOTpamMMa).

Anroputmudeckue KOHCTpYKIuu. KoHCTpykius «crnemoBaHue». JInHeHHbIH
anroput™.  OTpaHUYEHHOCTh  JIMHEHHBIX  QJTOPUTMOB.  HEBO3MOXKHOCTH
MIPETYCMOTPETh 3aBUCUMOCTh TMOCIICIOBATEIHHOCTH BBITIOJHSAEMBIX JCHCTBUN OT
MCXOJIHBIX JaHHBIX.



KoHcTpykiusi «BeTBICHHE»: TMONHAsA U HenoiHas (opMmbl. BreinonHeHue u
HEBBITIOJHEHUE YCIOBUSI (MCTUHHOCTb M JIOKHOCTb BbICKa3biBaHus). [IpocTeie u
COCTaBHbIE YCIIOBUSL.

KoHCTpyKIHMST «MOBTOPEHUS: IMUKIBI C 3aJaHHBIM YUCIIOM MOBTOPEHHI, C
YCJIOBHUEM BBITIOJTHEHUS, C IEPEMEHHOM ITUKIIA.

Pa3pabotka mist poOpManbHOTO WUCHONMHUTENS alTrOPUTMA, MPUBOSIIETO K
TpeOyemMoMy pe3ylbTaTy MpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECIIOKHBIX AJITOPUTMOB C MCHOJIB30BAHMEM IIMKJIOB U BETBICHHM IS
ynpasieHus (HopMaabHBIMU HUCIOMHUTENSAMU, Takumu kak PoOot, Uepenamika,
Yepréxnuk. BplogHeHHe  alropuTMOB  BPYYHYIO M Ha  KOMIIBIOTEPE.
CuHTakcHU4ecKue U JJoruueckue onmoku. OTKassbl.

A3BIK NporpaMMHUpPOBaAHUA

A3k mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHBIi
ANTropuTMHUYECKHH SI3BIK).

Cucrema nporpaMMHUPOBAHUS: PEAAKTOP TEKCTa MPOTpaMM, TPAHCIATOP,
OTJIA/TYHUK.

[lepemennas: tun, uMs, 3HaueHue. Llenpie, BelleCTBEHHbIE U CUMBOJBHbIC
MepEMEHHBIE.

Omneparop mnpucBanBanusi. ApuPMETUYECKUE BBIPAKECHHUS M TMOPSIOK HX
BbiuncieHus. Onepanuu ¢ HETbIMU YUCIAMU: IEIO0YUCICHHOE JEJIEHUE, OCTATOK
OT JICJICHHUS.

BerBnenusi. CocTaBHblE YCHOBHUS (3alHCh JIOTMUECKUX BBIPAXKEHUN Ha
M3y4yaeMOM SI3bIK€ MporpaMMuUpoBaHus). HaxoxkeHne MUHUMyMa U MakCUMyMma
U3 JIBYX, TPEX U YETHIPEX uucelnl. PenieHue KBagpaTHOTO ypaBHEHHS, UMEIOIIETO
BEIIIECTBEHHbBIE KOPHH.

JluanmoroBass oOTiaAKa NOPOrpaMM: TMONIATOBOE BBHIMOJIHEHUE, MPOCMOTP
3HAQUYEHUI BEJIUYUH, OTJIAJIOYHBIN BBIBOJ, BELIOOP TOUKU OCTAHOBA.

[Hukn ¢ ycnoBuem. AnroputMm EBKkiaupa uisi HaXOKIEHHUS HaUOONBIIETO
o011ero nenuTens JByX HATypaldbHbIX 4ucen. Pa3OueHue 3amucu HaTypalbHOTO
Yyuciaa B MO3UIIMOHHOM CHUCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha
OT/ENIbHBIE LU(PHI.

[Mukn ¢ nmepemMeHHON. ANTOPUTMBI MPOBEPKHU NEIUMOCTH OJHOTO IIEIO0T0
Yucia Ha APyroe, MpoOBEPKH HATYPATIbHOTO YHUCIIA HA IPOCTOTY.

OO0paboTka CUMBOJIBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHEIE.
[TocumBonbHast 00paboTka cTpok. [lomcuér wacToThl MOSIBICHUS CHUMBOJIA B
cTtpoke. Berpoennsie hyHKnu 4151 00pabOTKH CTPOK.

AHAJIN3 AJITOPUTMOB



OrnpeneneHue BO3MOMKHBIX Pe3yJbTATOB PadOThl alropuTMa MpU JAHHOM
MHOJKECTBE BXOJHBIX [aHHBIX, OIPEACICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOANINX K IAHHOMY PE3YJIbTATYy.

9 KUJIACC

Hudposasi rpaMOTHOCTH

I'nobanbHan cetb UHTEpPHET M cTpaTeruu 6€30MacHOrO NMoBeeHus B Heil

['moGanbnas cetb MuTepuer. IP-aapeca y3moB. CeTeBoe XpaHeHUE JAaHHBIX.
MeTtoasl MHAMBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MeNieHus HOBOM uHdopmaluu B
Nurepuere. bonpimme naHHble (MHTEPHET-JAAHHBIE, B YACTHOCTH JAHHBIE
COIIMAJILHBIX CETEM).

[lonsatue 00 wmHpOpMaArMOHHON O0€30MacHOCTH. YTPo3bl MHGOPMAIMOHHON
Oe3omacHOCTU Tpu paboTe B riao0albHOM CETH U METOAbl MIPOTHUBOACHCTBUS HM.
[IpaBuna Oe3omacHOl ayTeHTH(UKAIUU. 3al(uTa JAYHOW HHPOpPMALIMU B
Nurepuere. bezonacubie crpareruu noBenenus B Murepuere. [Ipenynpexaenue
BOBJICUCHUSI B JIECTPYKTHUBHBIE U KPUMHUHAIbHBIE (DOPMBI CETEBOM AKTUBHOCTHU
(kuOepOyuuHT, GUIIHHT U ApyTHE HOPMBI).

Pabora B uHpOPMALIMOHHOM MPOCTPAHCTBE

Bunbl nestrenbHocti B UHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHbBIE
CepBUCHI (MOYTOBas Ciy)k0a, BUIAEO-KOH(DEPEHII-CBSI3b U APYTHUE), CIPABOYHBIC
cny kOBl (KapThl, pacnuCcaHusi W JPYyTHE), TOUCKOBBIE CIYXOBI, CITYKObI
OOHOBJIEHUSI TIPOTPAMMHOTO obecnedyeHuss U Jpyrue ciyxObsl. CepBUCHI
rocyJIapcTBeHHBIX ycayr. OOnmaunble XpaHunuia gaHHbiX. CpeacTBa COBMECTHOM
pa3paboTku HoKyMeHTOB (oHJaiH-oduckl). [Iporpammuoe obecrnieueHue Kak BeO-
CEpPBUC: OHJAHHOBBIE TEKCTOBBIE U TpaUUYECKHE PENAKTOPhI, Cpelbl pa3paboTKu
MIPOTPAMM.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MopesupoBanue KaKk MeTO/1 NO3HAHUS

Mopenb. 3agauu, peiiaemMbie ¢ MOMOINBIO MojaenupoBanus. Kinaccudukanuu
Mozeneil. Marepuanbuble  (HaTypHble) Y UHGOPMALMOHHBIE  MOJIEIIH.
HenpepeiBubie u guckperHsie Mmoaenu. Wmvutanmonusie moaenu. Wrposbie
mozgenu. OIleHKA aJIeKBATHOCTH MOJEIU MOACIUPYEMOMY OOBEKTY M IIENsM
MOJETUPOBAHUSL.

Tabnuunbie Mogenu. Tabnuila Kak IpeACTaBICHUE OTHOIICHUS.

ba3el manneix. OTOOp B TadnMIE CTPOK, YJAOBIETBOPSAIONIUX 33JaHHOMY
YCJIOBHIO.

['pad. Bepumna, pedbpo, nytb. OpUEHTHPOBAHHBIE U HEOPUEHTUPOBAHHbIC
rpadel. JInuHa (Bec) pebOpa. BecoBas marpuma rpada. JlnmHa 1yTH MEKIY
BepuinHamu rpada. Ilouck ontumansHoro nmytu B rpade. Hauanbnas BepuinnHa



(MCTOYHUK) ¥ KOHEYHAsl BEpIIMHA (CTOK) B OPUCHTUPOBAHHOM Tpade. Beraucienue
KOJIMYECTBA MYyTEW B HANIPABICHHOM alIMKINYECKOM rpade.

JlepeBo. Kopensb, Bepmuna (y3en), auct, pedpo (myra) nepeBa. Bricora
nepesa. [lognepeBo. [Ipumepsl ucnonb3oBanus aepeBbeB. [lepebop BapuaHToB C
MOMOIIBIO JIEPEBA.

[lonsiTue MaTeMaTUyeCKOW MOAENHU. 3anayu, pPEHIaeMble C MOMOIIBIO
MaTeMaTUYECKOrO (KOMOBIOTEPHOTO) MoAenupoBanus. OTIudre MaTeMaTH4YeCKON
MOJENH OT HATYPHOM MOJEIU U OT CJIOBECHOTO (JIUTEPATypHOTO) OMUCAHUS
00BeKTA.

OTtanbl KOMIBIOTEPHOTO MOJEIUPOBAHUS: MOCTAHOBKA 3a/1aud, MOCTPOCHUE
MaTeMaTUYECKONW MOJENH, MPOrpaMMHas peain3aius, TeCTUPOBAHUE, TPOBEACHUE
KOMIBIOTEPHOTO IKCIIEPUMEHTA, AHAIN3 €r0 Pe3yJIbTaTOB, YTOYHEHHUE MOIETIH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Pa3paboTka ajJiropuTMOB U IPOrpaMm

Pa3buenue 3amaun Ha noma3agaun. CocTaBiieHHE aJTOPUTMOB U MPOTPaMM C
WCIIONB30BAHUEM BETBJICHUM, LHMKIOB M BCIOMOTATEIbHBIX aJTOPUTMOB IS
yOpaBJieHus UcnoiaHuTeraeM PoOOT wunu ApyruMu UCIOTHUTEISIMHU, TAaKUMHU Kak
Yepenamka, YHepTEKHUK U IPYTUMH.

Tabmuunbie BenuunHbl (MaccuBbl). OgHOMEpHBIE MaccuBBl. COCTaBICHUE U
OTJIaJIKa MPOrPaMM, Peau3yoUX TUMOBBIE aJTOPUTMbI 0OPAOOTKU OJTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJHOM M3 s3bIKOB mporpammupoBanusi (Python, C++,
[Tackanb, Java, C#, IlkoapHBIE AJTOpUTMHYECKHI SI3BIK): 3amoJIHEHUE
YUCJIOBOTO MAaCCHUBA CIIyYaWHBIMU YHUCIAMU, B COOTBETCTBUU C (HOpPMYIIONH WU
MyTEM BBOJA YHUCEJ, HAXOKJICHUE CYMMBbI 2JIEMEHTOB MACCHUBA, JTUHEHHBIN MOUCK
3a/IaHHOTO 3HAYEHUSI B MACCUBE, MOACUET DJIEMEHTOB MAaCCHBA, YIOBIETBOPSIOIIUX
3aIaHHOMY YCJIOBUIO, HAXOXKJE€HHE MHUHUMAJIBHOTO (MAaKCHUMAJIbHOTO) JJIEMEHTa
MaccuBa. COpTUPOBKA MACCHUBA.

O6paboTka MOTOKA MJAHHBIX: BBIYUCIECHUE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(PMETUUECKOTO, MHUHUMAIIBHOTO M MAKCUMAJIbHOTO 3HAYEHHUS DJIEMEHTOB
MOCJIEeA0BATEIBLHOCTH, YIOBIETBOPSIONIUX 338 JTAHHOMY YCJIOBHIO.

Yupasienue

Ympasnenue. Curnan. O6patHas cBsa3b. [lonyueHue curHanoB oT MUGPOBBIX
JATYMKOB (KacaHWsi, pacCTOSIHUS, CBeTa, 3Byka u apyroro). I[lpumepsr
WCIONB30BAHUSL MPUHIMOA OOpaTHOM CBS3W B  CHUCTEMaxX  YIPaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMH C T[OMOIIBIO JAaTYMKOB, B TOM UHCIE B
pOOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABICHUS JIBIDKEHUEM B
TPAHCIIOPTHOM CHCTEME, CBApOYHAs JIMHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE



YIIPABIICHUE OTOIUICHUEM JI0Ma, aBTOHOMHASI CUCTEMA YNPAaBICHUS TPAHCIIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

NudopmannoHHbie TEXHOJIOTUHA

JJIeKTPOHHbIE TAOJIUIbI

[lonsitue 00 »neKkTpoHHBIX Tabnuiax. TUnbl TaHHBIX B STYEHKAX dJIEKTPOHHOU
tabnuiel. PenaktupoBanue u gopmarupoBanue tabnui. BerpoeHnbie GyHKINH
JUIsT TIOMCKAa MaKCMMyMa, MUHUMYMa, CYMMbl M CPEAHEro apupMeThudecKoro.
CopTupoBKa [JaHHBIX B BbIJEICHHOM auamna3zoHe. [loctpoenue muarpamm
(ructorpamma, KpyroBasi AuarpaMmma, ToueyHas auarpamma). Bpeibop Ttuma
QUarpaMMBbl.

[IpeobpaszoBanue dhopmyn npu konupoBaHuu. OTHOCUTENbHAS, A0COMIOTHAS
Y CMEUIaHHAs agpecalusi.

YCIOBHBIE BBIYUCICHUSA B JIEKTPOHHBIX Tabmumax. CyMMmupoBaHue u
MoACYET 3HAUEHMM, OTBEYAIOMIMX 3agaHHOMY YycioBuio. OOpaboTka OONbIINX
Ha0OpPOB NaHHBIX. YUCIIEHHOE MOJIETUPOBAHUE B DJIEKTPOHHBIX TaOIHIIAX.

NudopmannoHHbie TEXHOJOTHH B COBPeMEHHOM 00111ecTBe

Ponb undopMaimoOHHbIX TEXHOIOTUN B PA3BUTHU YKOHOMUKH MHUPA, CTPAHBI,
perrona. OTKpBITbIE 00pPa30BATENbHBIE PECYPCHI.

[Ipodeccuu, cBa3annbie ¢ UHOOPMATUKON U MHOOPMALIMOHHBIMUA TEXHOJIOTHSIMU:
BeO-Au3aifHep, MOPOrpaMMHUCT,  pa3pabOTYUK  MOOWJIBHBIX  MPUIIOKEHUH,
TECTUPOBIIIUK, APXUTEKTOP MPOTrPAMMHOTO OOECIeUeHHs, CHEHUATUCT MO
aHaJIU3y JAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



ININIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHS IPOI'PAMMBI 1O
NH®OPMATHUKE HA YPOBHE OCHOBHOTI' O OBLIETO
OBPA3OBAHUSA

N3yuenue wuHbOpMATUKH HA YpPOBHE OCHOBHOTO o0011ero oOpa3oBaHUs
HAIpaBIICHO HA JOCTHKEHUE OOYYAIOIUMHUCS JUYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX Pe3yJIbTATOB OCBOEHUS COJEPKAHUSA YUEOHOTO TTpeaAMETA.
JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pE3ynbTaThl MMEIOT HANpPaBICHHOCTh HA PEUICHHE 3a/a4
BOCIUTAHUS, PA3BUTHUS U COLMAIM3ANUU OOYYAIOMIMXCS CPEACTBAMH Y4EOHOTO
MpeaMeTa.

B pesynbrate usydeHus HHGOPMATUKHM HA YPOBHE OCHOBHOTO OOIIETO
obpaszoBaHust y oOyuawnierocs OyayT cOpMHUPOBAHBI CIEAYIONINE JIMYHOCTHBIE
pe3yJIbTaThl B YaCTHU:

1) naTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOE OTHOIIEHHE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAyYHOMY HACJIEIMIO, TOHUMAHHE 3HAYCHUs] MHOOPMATUKU KAK HAYKH B KU3HU
COBPEMEHHOT0 OOINECTBa, BIAJCHUE AOCTOBEPHOU HHpOpMAIMEN O MEepeaoBBIX
MHUPOBBIX U OTEUYECTBEHHBIX JOCTIDKEHUSIX B 00nactu uHPOpMATHKA U
MH()OPMAIIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
uudpoBoi TpanchopmMalu COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHUEHTALIMS HA MOPAJIbHBIE IEHHOCTU U HOPMBI B CUTYalLMsIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OLICHUBATH CBOE MOBEJECHUE U MTOCTYIKH, a TAKXKE MOBEICHUE
Y MOCTYINKU APYTUX JIIOAEH C MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCHEACTBUM TMOCTYNKOB, AaKTUBHOE HENPUITUE ACOLMAJIBHBIX
MOCTYIIKOB, B TOM uncie B HTepHere;

3) rpa:k1aHCKOro BOCIIUTAHMS:

NPEACTABICHUE O COLMAIbHBIX HOPMAx M TMPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIIEHHUH B KOJUJIEKTMBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAX,
cobnmofeHne TmpaBus  OE30MACHOCTH, B TOM UHCIE HABBIKOB 0€30MacHOTO
MOBE/ICHUSI B MHTEPHET-Cpe/ie, TOTOBHOCTh K Pa3HOOOPA3HOM COBMECTHOM
NESATETbHOCTA TPU BBIMOJHEHUM Y4YeOHBIX, MO3HABATENbHBIX 3a/Ja4, CO3JAaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUWE K B3aUMOMOHHUMAHUIO W B3aMMONOMOIIHU B
MpoIiecce I3TON yueOHOU eATeIbHOCTH, TOTOBHOCTh OIIEHUBAThH CBOE MOBECHUE U
MOCTYNKHA CBOMX TOBAPHIIEN C TMO3ULIMU HPABCTBEHHBIX M NPABOBBIX HOPM C
y4ETOM OCO3HAHUS NOCHEACTBUN MTOCTYIIKOB;

4) HeHHoCTell HAYYHOT0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUYECKUX MpeAcTaBieHul 00 uHbOpMaLUH,
UH(pOpPMAIIMOHHBIX nporeccax 51 HH(pOPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO Da3BUTHUS HAyKU U OOILIECTBEHHOM
MPAKTUKUA U COCTABIISAIOMIMX 0a30BYI0 OCHOBY ISl TOHUMAHHS CYHTHOCTH HAY4YHOMU
KapTUHBI MUPA;

UHTEpEC K OOyUYEeHMIO U TMO3HAHUIO, J0003HATEILHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K €amMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH U
ypOBHS 00y4YeHUs B TalIbHEHIIEM;

OBJIQJICHUE OCHOBHBIMHU HAaBBIKAMU MCCIEIOBATENBCKON JEATEIbHOCTH,
YCTAHOBKA HA OCMBICIICHHE OIbITa, HAOMIOJCHUM, MOCTYNKOB H CTPEMIICHHE
COBEpIICHCTBOBAaTh MYTH JOCTUKEHHS WHJMBUJYAJbHOTO U KOJUJIEKTUBHOTO
OJIaronoayqus;

chopMUPOBAHHOCTb MH(OPMAIIMOHHOM KYJIbTYphl, B TOM YHUCJIE HABBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ Y4eOHBIMU TEKCTaMHU, CIPABOYHON JUTEPATYpPOH,
pPa3HOOOpPA3HBIMU CPEICTBAMU HH(POPMAIMOHHBIX TEXHOJOTHUM, a TAKKE YMEHHS
CaMOCTOSITENILHO OMPEAEISITh e CBOEr0 00yUeHHUs], CTaBUTh U (hOPMYJIHPOBATH
st ceOsi HOBBIE 3a/laud B yu€0e W TMO3HABATENbHOU NE€ATENbHOCTH, Pa3BUBATH
MOTHUBBI ¥ UHTEPECHI CBOEH MO3HABATENIBHOMN AEATEIIbHOCTH;

5) bopmupoBaHus KyJAbTYPbI 310POBbA:

OCO3HAHUE LIEHHOCTH JKWU3HHU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3/0POBBIM 00pa3 KU3HM, B TOM YHCIE U 3a CYET
OCBOEHUsS U coOmoaeHuss TpeOoBaHUI Oe30MacHOM JKCIUTyaTallid CpPEACTB
MH(DOPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOr0 BOCIIMTAHMSI:

UHTEpPEC K TMPaKTUYECKOMY Wu3ydeHuw mnpodeccuit u tpyna B cdepax
npodeCCUOHATILHON JIEATENBHOCTH, CBSI3aHHBIX c uH(pOpMATUKOH,
MPOTPaMMHUPOBAHUEM U HHPOPMAIMOHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMU Ha
JTOCTHKEHUAX HAYKU MHPOPMATUKHU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HAHHBIK BBIOOP W TMOCTPOEHUE HMHAUBUIYATBHOH  TPAECKTOPUHU
00pa3oBaHUsI M JKU3HEHHBIX I[UJJAHOB C YYETOM JIMUHBIX W OOIIECTBEHHBIX
HWHTEPECOB U MOTPEOHOCTEI;

7) 3KOJIOrH4eCKOro BOCIIMTAHUS:

OCO3HaHHE TIO0ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJieM M MyTed HX
pemieHus, B TOM 4YHCIE C YYETOM BO3MOKHOCTeH UHQPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) apanTauuu o0y4yamouerocss K M3MEHSIOIUMCS YCJI0BUSIM COLMAIbHOM
U NPUPOJTHOH Cpeabl:

OCBOCHUE OOYYaAIOIIMMUCS COIMATIBLHOIO OMNBITAa, OCHOBHBIX COIIHATBHBIX
poJieil, COOTBETCTBYIOIIMX BEAYUIEH AEATEIBHOCTU BO3pPacTa, HOPM U MPABUI
00111eCTBEHHOTO MOBEAEHUs, (POPM COLIMAIBHON KM3HU B TPYIIAX U COOOIIECTBAX,
B TOM YKCJE CYHIECTBYIOIIUX B BUPTYAJIbHOM IIPOCTPAHCTRBE.



METANPEIMETHBIE PE3YJIbTATHBI

MeranpenMerHbie pe3yibTaThbl OCBOEHHUSI MPOTpaMMbl MO HH(pOpMaTHKE
OTPAXKAIOT  OBJAJCHUE  YHUBEPCANbHHIMM  YY€OHBIMHU  JEHUCTBUSIMU  —
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU, PETYISTUBHBIMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble JloruyeckHe JeicTBUs:

YMEHHE OINpeAeIsaTh MOHATHS, CO37aBaTh OOOONICHHS, YCTaHABIUBATH
aHAJIOTHH, KJIAacCHU(UIIMPOBATh, CAMOCTOSTENIBHO BBIOMpAaTh OCHOBAHHS U
KpUTEPUHU U1 KiIacCH(PUKAIIUM, YCTaHABIMBATH MPUUNHHO-CIICICTBEHHBIC CBSI3U,
CTPOUTH JIOTHYECKHE PpACCYXKICHUS, JIeNIaTh YMO3AKIIOYEHUS (MHIYKTUBHBIC,
JIeTyKTUBHBIC M TIO QHAJIOTHHN) U BBIBOJIHI,

YMEHHE CO3/1aBaTh, MPUMEHATh M MPEOOpa30BBIBATH 3HAKKM WU CHUMBOJIBI,
MOJIETTA U CXEMBI JUIS PEIIeHNs] YUeOHBIX U MTO3HABATEIbHBIX 33/1a4;

CaMOCTOSITEILHO BBIOMpAThH CIOCOO pemieHus yueOHOUW 3aaadu (CpaBHUBATH
HECKOJILKO BapHAHTOB pEIICHUS, BBIOMpaTh Haubojee MOAXOASNIUNA C YIETOM
CaMOCTOSITEITEHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucclie0BaTe/IbCKHe 1eHCTBHA:

dbopMyHpOBaTh BOMPOCHL, (PUKCUPYIOMIME pPa3pbIB MEKIY pEaTbHBIM U
JKEIaTeIbHBIM COCTOSSHUEM CUTYyaIluH, 00BEKTa, U CAMOCTOATEILHO YCTAHABINBATh
HCKOMOE U JJaHHOE;

OIIEHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH HH(OPMAIIUIO, TTOTYUYCHHYIO
B X0JI€ UCCJICJOBAHUS;

IIPOTHO3UPOBATH BO3MOKHOE JATbHEHINIEEe pa3BUTHUE TPOIECCOB, COOBITUNA U
UX TMOCJHEJACTBUS B QHAJIOTUYHBIX WM CXOJIHBIX CUTYAIlUsIX, 4 TAK)KE BbIJIBUTATh
MIPENOI0KEHNS 00 MX pa3BUTHU B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pabdora ¢ ungopmanmeii:

BBIABJIATE JeUIUT HMHPOPMALMHU, JAHHBIX, HEOOXOAUMBIX [JIs PELICHUs
MOCTAaBJICHHOM 3aJ1a4H;

NPUMEHSATh PA3JIMYHBIE METO/bI, HHCTPYMEHTHI U 3aMpoChl NPU TMOUCKE U
oTOope wHpOpMAIIUM WIM AAHHBIX W3 HCTOYHHUKOB C YYETOM MPEIIOKEHHON
y4eOHOM 3aa4H U 3aJaHHBIX KPUTEPHUECB;

BBIOWpaTh, AaHAIU3UPOBATH, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATH
HH(POPMALINIO PA3TUYHBIX BUIOB U (DOPM MPEICTABICHUS;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaldbHYH0  (GOpMy  MpeACTaBICHUS
“HGOpPMALIMM W WUIIOCTPUPOBATH peIIaeMble 3aa4d HECIO0KHBIMH CXEMaMU,
auarpaMMaMu, HHOUM TpadUKON U UX KOMOUHAIASIMU;

OIIEHUBATh HAAEKHOCTH WHOOPMAIMUA 110 KPUTEPHUAM, MPEIT0KEHHBIM
yUYUTEIEeM WIH C(HOPMYITUPOBAHHBIM CAMOCTOSATEIIBHO;



3¢ eKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAITHUIO.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe JIeiicTBUS

Oobwmenue:

COTIOCTABIISATh CBOU CYXKJICHUS C CYXKJACHHSIMHU APYTHX YYaCTHUKOB JHAJIOTA,
00HapyXMBaTh PA3TMYUE U CXOJICTBO MO3UITUH;

myOJTUYHO TPEICTABIISATh PE3yJIbTAaThl BHITOJIHEHHOTO OTBITA (IKCTIEPUMEHTA,
HCCIEIOBAHMSI, TIPOCKTA);

CaMOCTOSATETLHO BBIOMpATh (OpMAT BBICTYIUICHUS C Yy4€TOM 3aaad
MPE3EHTAIlMd U OCOOCHHOCTEH ayJAUTOPUU M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIC U TUCBMEHHBIE TEKCTHI C UCTIOIb30BAHUEM HIITIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHAas 1eSITEJIbHOCTD (COTPYIHHYECTBO):

MOHUMATh M KCIIOIH30BAaTh MPEUMYIIECTBA KOMAHIHON W WHIWBUYATbHOU
paboThl TpPU pENIeHMH KOHKPETHOW MPOOIEMbI, B TOM YHCIE TPH CO3JIaHUH
MH(OPMAITMOHHOTO MTPOIYKTA;

NPUHUMATH 11€Jh COBMECTHONH HH(POPMAIMOHHON NEATEIHHOCTH TO cOOpy,
obpaboTtke, mepemaue, QopManuzanuu WHOGOPMAIIUN, KOJUIEKTUBHO CTPOWTH
JEHCTBUSA MO €€ JOCTIKEHUIO: PACTIPEIeNsaTh POJIH, IOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U PE3YJIBTAT COBMECTHOM PabOTHI;

BBITIOJIHATE CBOIO 4acTh palboThl ¢ wHbOpManued wim UHOOPMAITMOHHBIM
MPOIYKTOM, JOCTUTAasi Ka4eCTBEHHOTO pe3yJibTaTa MO CBOEMY HAMPaBICHUIO |
KOOPJIMHUPYS CBOM JICUCTBUS C IPYTUMU WICHAMH KOMaH]IbI;

OIICHMBATh KaYECTBO CBOETO BKJIA/Ia B OOMIHMIA MHPOPMAIIMOHHBIN MPOAYKT MO
KPUTEPUSIM, CaMOCTOSATEITLHO chopMyTHPOBaHHBIM Y4aCTHUKAMU
B3aMMO/ICUCTBUS;

CpaBHUBATh PE3ydbTaThl C HMCXOMAHOW 3aJadel W BKIAJ KaXKIOTO YICHA
KOMaH/IbI B JOCTIDKCHHE pe3yJbTaTOB, PAa3AeiiaTh chepy OTBETCTBEHHOCTH W
MIPOSIBJISITh TOTOBHOCTH K MPEIOCTABICHUIO OTUETA TIEPE T TPYIITIOH.

PeryasitTuBHbIE YHUBepPcAIbHbIE Y4eOHbIE el cTBUS

Camoopranusanus:

BBISIBIIATh B JKU3HEHHBIX M YYEOHBIX CHUTyalusx mOpoOnembl, Tpedyromue
perieHus;

OPUEHTHPOBATLCA B PAIMYHBIX MOAXOAAX K MPUHATHIO PEHICHUN
(MHAMBUyAIbHOE MPUHATUE PEUICHUN, IPUHATUE PEIICHUN B TPYNIE);

CaMOCTOSITETLHO COCTABJISITH AJITOPUTM PEHICHUS 3a/]aud (WM €ro 4acTh),
BBIOMpATh croco0 pelieHus: yueOHOU 3a7auu ¢ y4ETOM HUMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeAJiaraéMble BapUAHTHI
pEIIEHUH;



COCTaBIIATh IUIAH ACUCTBUU (TUIAaH peanu3alid HAMEYEHHOTO aJIfOPUTMA
pelieHus), KOPPEeKTUPOBATh TMPEMIOKEHHBI AITOPUTM C YYETOM TOTyYCHHSI
HOBBIX 3HAHUH 00 M3y4aeMOM OOBEKTE;

nenatb BBIOOP B YCIOBHUSX NPOTUBOpeunBOod wuH(popmanuu u Oparth
OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMokoHTpPOJIb (pediekcusn):

BJIQ/IETh CIIOCO0OAMH CAMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIieKcuu;

JTaBaTh OIEHKY CUTYAIlMH U MIPEJIaraTh TUIaH €€ U3MEHEHUS;

YYHUTHIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPHIE MOTYT BO3SHUKHYTh
Npy  penieHuH y4eOHOW 3a7aud, aJanTHUpPOBaTh PEIICHUE K MEHSIOMUMCS
o0cTosTenhCTBAM;

OOBSCHATH  TPUYMHBI  JOCTHKEHUS  (HEIOCTWIKCHHS)  PE3yJIbTaTOB
MH(OPMAIMOHHON JIEATETLHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OTBITY, YMETh
HAXOJIUTh IO3UTUBHOE B MPOU3OIICIICH CUTYaIIUH;

BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIMXCS CUTYaIlui, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIINX TPY/IHOCTEH;

OIICHMBATh COOTBETCTBHE PE3Y/IbTATA IIENIU U YCIIOBUSM.

IMOUHMOHAIbHBIH HHTEJUIEKT:

CTaBUTH Ce0s HA MECTO JAPYTOro 4YelOBeKa, IOHUMATh MOTUBBI M HAMEPEHUS
JPYTOTO.

IIpunsiTHe ceOs U APYTUX:

OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJUPOBATh BCE BOKPYT JaXKe B YCIOBHSIX
OTKPBITOTO AOCTyNa K TFOOBIM 00bEMaM HHPOPMALIUH.

INPEJMETHBIE PE3YJIBTATHBI

K xonmy oOydenus B 7 KJjacce y oOyuaromnierocs OyayT copMupoBaHbI
CJIeTyIONTNUE YMEHUSI:

TIOSICHSITh Ha npuMepax CMBICIT TIOHSITUH «uHbOpMATTHSY,
«uH()OPMAIMOHHBIA  TpoIecey, «obpaboTka  wHOOpPMAIUUY),  «XpaHEHHE
uHbopMaIny, «nepenada nHHOPMAIIN,;

KOAMPOBAaTh H JIEKOJUPOBATh COOOIICHHWS TIO0 3aJaHHBIM TPaBHIIAM,
JEMOHCTPUPOBATh MTOHUMAHNE OCHOBHBIX MPHUHIIMIIOB KOJIUPOBAHUS MHGOPMAIINH
pa3MUYHON PUPOIBI (TEKCTOBOM, rpadUueCcKoi, ay1no);

CpaBHUBATh JIJIMHBI COOONIEHWH, 3amMMCaHHBIX B pa3IMYHBIX andaBuTax,
OTIEpUPOBATh EAMHHUIIAMH H3MEpeHUs WHOOPMAIMOHHOTO 00BbEMA M CKOPOCTH
nepenayu JaHHbIX;

OIICHMBATh W CPABHUBATH pa3Mepbl TEKCTOBBIX, TpauUecKux, 3BYKOBBIX
¢aiinoB u BUICO(aANIIOB;



NPUBOJIUTE TIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpAaHEHHWS W Tepeaadu
nH(pOpMAaIH, CPABHUBATh UX KOJWYECTBEHHBIE XaPAKTEPUCTUKH;

BBIJICTISAITh OCHOBHBIE JTallbl B UCTOPUU M TMOHUMATh TEHICHIUU Pa3BUTHUS
KOMITBIOTEPOB U TPOTPAMMHOTO 00ECTICYSHHUS;

MOJTy4aTh W MUCMOJIb30BaTh MHPOPMAIIMIO O XaPAKTEPUCTUKAX MTEPCOHATBHOTO
KOMITBIOTEpA M €r0 OCHOBHBIX 3JeMeHTaxX (IMpoIeccop, OMepaTUBHAS IMaMSTh,
JONTOBPEMEHHAsI MAMSITh, YCTPOMCTBA BBOA-BBIBO/IA);

COOTHOCHTh XapaKTEPUCTUKH KOMIBIOTEpA C 3a/ladyaMU, PElIaeMbIMU C €ro
MOMOIIIBIO;

OPUEHTHUPOBATHCS B HUEPAPXUYECKON CTPyKType (ailyioBOil  CHUCTEMBI
(3amuceiBaTh moOJIHOE uMsA (aiina (karamora), myTh K aity (kKaTtajgory) Io
UMEIOIIEMYCsl OMUCAaHUI0 (HalIOBOM CTPYKTYPhl HEKOTOPOTO HH()OPMAITMOHHOTO
HOCHUTEJIS);

pabotath ¢ (alIOBOM CHCTEMOW TEPCOHATBHOTO KOMIIBIOTEpA C
UCIONIb30BaHUEM Tpaduueckoro wHTEp(deiica, a UMEHHO: CO37aBaTh, KOMUPOBATH,
nepeMeniaTh, NePeUMEHOBBIBATh, YIANATh U apXUBUPOBATH (DAl U KaTaloOTH,
MCIIOJIb30BaTh aHTUBUPYCHYIO MPOTPAMMY;

NPE/ICTABIISATh PE3yJIbTAaThl CBOCH /IEATEILHOCTH B BUJIE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyIbTUMEANINHBIX TIPE3EHTAIN;

uckatb uHpopmanuio B IHTepHETE (B TOM YHUCIIE, IO KIIFOUEBBIM CJIOBAM, TIO
N300pKEHUI0), KPUTUYECKA OTHOCUTHCA K HaWAeHHOW WH(MOpMaIuu, oco3HaBas
OMAcCHOCTh [UISi JIMYHOCTH W OOIIECTBA PACHpPOCTPAHEHHUS BPEAOHOCHOM
nH(MOpPMAIH, B TOM YUCIIE SKCTPEMHUCTCKOTO ¥ TEPPOPUCTUIECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aapecoB BeO-PECypCOB;

UCTIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHIA;

cobmoaaTe TpeOoBaHUS O€30MACHON JKCIUTyaTallid TEXHUYECKUX CPEJIICTB
MHOOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, COOJIIOIaTh CETeBOM
ITUKET, 0a30BbIe HOPMBI WH(MOPMAIIMOHHOW ASTUKM W TpaBa TOpu padore c
MPWIOKEHUSIMU Ha JTIOOBIX YCTpoiicTBax U B VHTepHeTe, BRIOMpATh Oe30macHbIe
CTpaTeTuu MOBEJCHUS B CETH;

NPUMEHSITh METOAbl MPOMUIAKTUKH HETaTUBHOTO BIUSHUS CPEICTB
MHOOPMAIIMOHHBIX M KOMMYHHKAIlMOHHBIX  TEXHOJOTUHA Ha  3/I0POBbHE
TMOJIb30BATES.

K xonmy oOydenus B 8 KJjacce y oOyuaromnierocs OyayT chopMupoOBaHbBI
CJIeTyIONTNUE YMEHUSI:

MOSICHAT,  HA  TNPUMEpax  pas3dyusi  MEKIy  IO3UIIMOHHBIMU |
HEMO3UIIMOHHBIMH CHCTEMAaMU CUUCIICHUS;



3aMUChIBaTh W CpaBHUBATHL Iienbie yuciaa oT 0 mo 1024 B pa3nudHbIX
MO3UIIMOHHBIX CHCTEMaxX CuuclIeHus (¢ ocHOBaHusAMHU 2, 8, 16), BBHINOIHATH
apu(METHYECKHE OTepaIliy Ha/l HUMU,

PacKpbIBaTh CMBICI TIOHSATHW «BBICKA3bIBAHUEY», <JIOTHYECKAs OMEpaIus»,
«JIOTUYECKOE BBIPAKCHHUEY;

3aMUCHIBATh JIOTHYECKUE BBIPAKEHUS C HCHOIL30BAHUEM JIU3ILIOHKIUU,
KOHBIOHKIIMM WU OTPUIIAHUS, OMPEACIATh HCTUHHOCTH JIOTHYECKUX BBIPAKECHUH,
€CJIM M3BECTHBI 3HAUYCHUS MCTUHHOCTH BXOIIAX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIUIIBl UCTUHHOCTH JIJIS JIOTUYECKUX BBIPAKCHUM;

PaCKpBIBATh CMBICT TOHSATUN «HUCTIOJHHUTEINbY, «AJITOPUTM», «IIPOTrpaMMay,
MOHUMAs PA3HUILY MEXAY YIOTPEOIEeHUEM ITUX TEPMUHOB B OOBIICHHOW pEeYH U B
HHPOPMATHKE;

OTMCHIBATh AJTOPUTM PEIICHHUS 3aJadd Pa3TuYHBIMU CIIOCO0aMHU, B TOM
YHCJIE B BUAC OJIOK-CXEMBI;

COCTaBJISITh, BBITIOJHATh BPYUHYIO U HA KOMITBIOTEPE HECIIOKHBIC aITOPUTMBI
C HWCTOJIb30BAaHUEM BETBJICHHW W IUKJIOB IS YIPABICHUS WCIOTHUTEISIMU,
TakuMu kKak Pobot, YUepenainka, YepTEKHUK;

WCIIOJIb30BaTh KOHCTAHTHI U TEPEMEHHBIC DPA3IMYHBIX TUMOB (YHUCIOBBIX,
JIOTUYECKUX, CAMBOJIBHBIX), @ TaK¥K€ COJICpIKAIe UX BBIPAKEHUS, UCIOJIb30BATh
ornepaTop MpUCBauBaHUS,

HCIIOJIb30BaTh MPH pa3pabOTKe MPOTpaMM JIOTUUECKHUE 3HAYEHUS, OTNeparuu
Y BBIPOKCHUS C HUMH,

aQHATM3UPOBATH MPEII0KEHHBIC aJITOPUTMBI, B TOM YHCJIE ONPEACIATh, KAKUe
pe3yJbTaThl BO3MOXKHBI TIPH 3aJaHHOM MHOKE€CTBE UCXO/IHBIX 3HAYCHUM;

co3laBaTh Y  OTJIAXUBAaTh MPOTPAaMMBl HA  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackams, Java, C#, IlIxoabHBIN
ANTOpUTMHUYECKHI SI3BIK), peanu3ylolue HECIOXKHBbIE alrOpUTMbI 00pabOTKU
YHCJIOBBIX JAHHBIX C HCHONB30BAHMEM LMKIOB M BETBICHHI, B TOM YHCIIC
peanu3yolne MPOBEPKY ACTUMOCTH OJHOTO IIEJIOTO YHCIAa Ha APYroe, MPOBEPKY
HATypaJIbHOTO YKCJIa Ha IPOCTOTY, BhIICICHUS MU(p U3 HATYpPATbHOTO YUCIA.

K xonmy oOydenus B 9 KJjacce y oOyuaromnierocs OyayT chopMupoBaHbBI
CIEAYIONINE YMEHUSA:

pa3OuBaTh 3a/1aud HA MO/A3aJa4y, COCTABIAThH, BBHINOJIHATH BPYUYHYIO M HA
KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C MCIOJIB30BAHUEM BETBICHUM, ITUKIOB U
BCIIOMOTATEIbHBIX AJATOPUTMOB ISl YNPABICHUS HCHOJHUTEISIMU, TaKUMU Kak
PoGot, YUepenamika, UepTEéKHUK;

COCTABJISITh M OTJIAXKUBATh MPOTPAMMBI, PEATU3YIOIINE TUIIOBBIE aJTOPUTMBbI
00pabOTKM YUCIOBBIX MOCIENOBATEILHOCTEN WM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (MOMCK MAaKCHUMYMOB, MUHUMYMOB, CYMMBbI WJIH KOJIMUECTBA DJIEMEHTOB



C 32/IaHHBIMU CBOMCTBAMH) Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C+
+, Ilackans, Java, C#, [lIkonbHBIM ATTrOpUTMUYECKUN S3BIK);

pPacKpbIBaTh CMBICT TOHSATHUH «MOJEIb», «MOJCIUPOBAHUE», OIMPEICISThH
BUJIBI MOJIEJICH, OIIEHWBATh AJCKBATHOCTh MOJEIU MOJEITUPYEMOMY OOBEKTY H
[EISIM MOJISTTUPOBAHMS;

UCTIOJIb30BaTh Tpadbl W JAEpeBbs UISI MOACIUPOBAHHUS CHUCTEM CETEBOU H
HUEPAPXUIECKON CTPYKTYPbI, HAXOAUTh KpaTYalIui MyTh B Tpade;

BBIOMpATh CIIOCOO MPEICTABIICHUS TAHHBIX B COOTBETCTBUU C MOCTABICHHOU
3agadyedt  (TaOmuibl, CXeMmbl, TpauKu, JgUarpaMMbl) C  HCIOJIb30BAHHEM
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEICTB 00PaOOTKH JJaHHBIX;

UCTIOJIb30BaTh  JIGKTPOHHBIE TaOmuibl it 00paboTKM, aHamm3a H
BU3yalIM3allMM YWCIOBBIX JaHHBIX, B TOM YHCJIE C BBIJCICHHEM JHMAara30Ha
TaOJIUIIBI ¥ YIIOPSIIOYMBAHUEM (COPTUPOBKOI) €T0 JIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JEKTPOHHBIX TaOIUIAX (POPMYIIBI ISl pacu€TOB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apupMeTHYecKux GYHKIUNA (CyMMUPOBAHHE W
MOICYET 3HAYEHUH, OTBEUAIOIINX 33JAaHHOMY YCIOBHIO, CpeHee apuhMETUUYECKOE,
MOWCK  MaKCHMMaJlbHOTO ¥ MHUHUMAQJIBHOTO  3HAuYeHHs), aOCOJIOTHOM,
OTHOCUTEIHHOM, CMEIIaHHOH a/ipecaliuu;

UCTIOJIb30BaTh JJIEKTPOHHBIC TAOIUIIBI JUII YUCICHHOTO MOJCIUPOBAHUS B
MPOCTHIX 33/1a4aX M3 Pa3HbIX MPEAMETHBIX 00JIacTel;

UCTIOJIb30BaTh ~ COBPEMEHHBIE  WHTEPHET-CEPBUCHI (B TOM  YHCIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJAYHbIE XPAHWIMINA JIAaHHBIX, OHJIANH-
MporpaMMbl (TEKCTOBBIE M TpaUueCKUE PEIaKTOphI, Cpeasl pa3padoTKu)) B
y4eOHOU 1 MOBCETHEBHOU NESTEIHbHOCTH;

NPUBOJIUTH TPUMEPHl HUCIOJB30BAHUS TECOMH(POPMAIIMOHHBIX CEPBHCOB,
CEPBUCOB TOCYJIapCTBEHHBIX YCIIyT, 0Opa30BaTelbHBIX CEepBUCOB HHTepHEeTa B
y4eOHOU 1 MOBCETHEBHOU NESTEIHbHOCTH;

UCTIOJIb30BaTh ~ PA3UYHBICE  CPEICTBA  3alUTHI  OT  BPEIOHOCHOTO
MPOTPAMMHOTO  OOECnedeHus, 3al[iiiaTh MEePCOHANBHYI HMH(POPMAIUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYIA U €r0 TOCJEICTBUN (pasriamieHus, MOIMEHEI,
yTpaThl JIaHHBIX) C Y4YETOM OCHOBHBIX TEXHOJOTHMYECKUX U COIMAIBHO-
MICUXOJIOTUYECKUX  aCMEKTOB  HWCIIONb30BaHus ceth  MHTepHer  (cereBas
AHOHUMHOCTB, ITU(POBOIA ClIe], ay TEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OTIACHOCTh
BPEIOHOCHOTO KOJIa);

pacno3HaBaTh MOMBITKA M PEIYyNPEKIaTh BOBICUEHUE ce0sl U OKPYKAIOIIUX
B JIECTPYKTHBHBIC U KPUMHHAIbHbIE ()OPMBI CETEBOW aKTUBHOCTH (B TOM YHUCIIE
KHuOepOyTUHT, (PUIITUHT).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB H TeM (undposble)
Ne o/ i KonTpoiabubl [IpakTHyeckune -~
nporpaMmal Beero oOpa3oBaTe/ibHbIE
e paboThbl padoTbI
pecypcbl
Pa3nen 1. HudpoBas rpaMmoTHOCTH
L1 Komnsrotep — yHUBepcaibHOE YCTPOUCTBO ) bubmorexa L{OK
' 00pabOTKU JaHHBIX https://m.edsoo.ru/7f41646¢
bubmuorexa [JOK
1.2 [Iporpammel 1 naHHBIE 4 1 ﬂll_d rexa L X
https://m.edsoo.ru/7f41646¢
bubnunorexa IHOK
1.3 KomnsroTe ece 2 .
MIBIOTEPHAT ™ https://m.edsoo.ru/7f41646¢
Hroro no pazgeny 8
Pa3nen 2. Teopernyeckue ocHOBbI HHPOPMATHKH
1 Nudopmanus v uaGopMalimoHHbIE ) bubmorexa L{OK
' [POLIECCHI https://m.edsoo.ru/7f41646¢
bubnunorexa IHOK
2.2 [IpencraBnenue undopmarnun 9 .
pex popma https://m.edsoo.ru/7f41646¢
Hroro no pazgeny 11
Pa3nen 3. UndopmanuoHHbie TEXHOJIOTHH
bubmuorexa [JOK
3.1 TexkcToBbIE TOKYMEHTBI 6 | 1 ﬂll_d rexa L X
https://m.edsoo.ru/7f41646¢
bubmuorexa [JOK
3.2 Komnerotepnas rpaduka 4 nommorexa L1

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




bubnunorexa IHOK

33 MynbsTMeIMitHBIE TTPE3eHTALUN 3 hitps://m.edsoo.ru/7f4 16466
Hroro no pazgeny 13
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34




8 KUIIACC

KosnuyecTBo 4acos

DJ1eKTPOHHbIE

HaumenoBanue pasjie/ioB U TeM (undposbie)
Ne n/m i Konrpoubnbie | [Ipakruyeckun , _
NPorpamMmsl Bcero oOpa3oBarte/ibHbIE
padoTbI e padoTbl
pecypcesbl
Pa3nen 1. Teopernyeckue ocHOBbI HHPOPMATHKH
1.1 Cucremsl CHUCIEHUS 6 1 brbmorexa OK
https://m.edsoo.ru/7f418516
. Bbubnuoreka IHIOK
1.2 DJEMEHTbl MATEMATUYECKOHN JIOTUKH 6 1 hitps://m.cdsoo.rw/ 7418516
Hroro no pazgeny 12
Pa3znen 2. AliropuT™Mbl M IPOrpaMMHUPOBaAHHE
1 Hcnonuurenu v airopuTMsl. 10 1 bubnuoreka [JOK
' ANTropUuTMUYECKHE KOHCTPYKIIMU https://m.edsoo.ru/7f418516
Bbubnuoreka IHIOK
2.2 bk : é 9
3BIK TPOTPaMMHPOBATH https://m.edsoo.ru/7f418516
Bbubnuoreka IHIOK
2.3 AHAIIH3 1T OPUTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




9 KJIACC

KosunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB H TeM (undposble)
Ne i/ ‘ KonTpoiabubl [IpakTHyeckune .
nporpaMmal Beero oOpa3oBaTe/ibHbIE
e paboThbl padoTbI
pecypcbl
Pa3nen 1. HudpoBas rpaMmoTHOCTH
11 ['moGanwhas cets UHTEpHET M cTpaTerun 3 bubmorexa L{OK
' 0e30MacHOro NOBEACHUA B HEH https://m.edsoo.ru/7f41a7d0
bubnunorexa IHOK
1.2 Pabora OpPMAaIMOHHO OCTPAaHCTBE 3 .
T4 B MH(OPMAIHOHHOM NPOCTPANCTS https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 6
Pa3nen 2. Teopernyeckue ocHOBbI HHPOPMATHKH
bubnunorexa IHOK
2.1 MopnenupoBaHue Kak METOJI IO3HA 8 1 .
ACTHPOBARNE KAK METOA TIOSHATHA https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3znen 3. AiropuT™Mbl M IPOrpaMMHUpPOBaAHHE
bubnunorexa IHOK
3.1 Pazpabotka anro 0 orpa 6 1 .
paboTi TOPHTMOB H POTpamMm https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
32 VYnpasnenue 2 1 ﬂll_d rexa L X
https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3znen 4. UndopmanuoHHbIe TEXHOJIOTHH
bubmuorexa [JOK
4.1 DNEKTPOHHbIE TA0IULIbI 10 1 ﬂll_d rexa L X
https://m.edsoo.ru/7f41a7d0
4.2 HNubopmaninoHHbIE TEXHOJIOTUH B | bubmuorexa [JOK




COBPEMEHHOM O00I11eCTBE

https://m.edsoo.ru/7{41a7d0

Hroro no pazgeny

11

PezepBHOE Bpems
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IHOYPOYHOE INVTIAHUPOBAHHUE

7 KJIACC
KosmnuyecTBo yacoB 1 DJIeKTPOHHbIE
ara
Ne uugposbie
Tema ypoxa KouTtpoiabubl I[IpakTHyeckne | H3Y'UEHH
n/n Bceero oOpa3oBaTe/ibHbIE
e padoThbl padoTbI s
pecypcebl
KommnbloTep — yHuBEpcalibHOE
BBIYUCIIUTEILHOE YCTPOMCTRBO,
Bubnnorexa IOK
| paboraroiee 1o nporpamme. TexHuka 1
_ https://m.edsoo.ru/8al521d2
Oe3zonacHOCTH U rpaBuiia paboTkl HA
KOMIIBIOTEpE
[Ip.pabora "Bximovyenne komnsroTepa
) onyuerue mudopya o ero ) ) Bubnnorexa IOK
U IoNTy4eHue UH(POpMaLMU O er
Y | P https://m.edsoo.ru/8al523ee
XapaKTepPUCTUKAX
[Tporpammuoe obecneueHue
kommbloTepa. CucremHoe
3 nporpamMmHoe odecrnedeHue. 1 l bubnuorexa [JOK
[Ip.pabota "N3ydeHue 21eMEHTOB https://m.edsoo.ru/8a152826
uHrepdeiica UCNoab3yeMoit
ONEeparMOHHON CUCTEMBI"
®daiinkl 1 nanku (KaTajioru).
4 o.paGora " B l l bubnuorexa LHIOK
.pabota " BrinoiHeHHe OCHOBHBIX
PP . N " https://m.edsoo.ru/8al52a74
onepauuii ¢ aiylaMu U nankamu
5 ApxuBanus qansbix. [Ip.padora 1 1 bubnuorexa [[OK

"Mcnonb30BaHKe IpOrpaMMbl
apxusaropa". [Ip.padora "CpaBHenue
pa3MepoB TEKCTOBBIX, rpayuyecKux,

https://m.edsoo.ru/8al52cfe




3BYKOBBIX U BHjieo(daiiinoB"

KomMrmbroTepHbie BUPYChI U Apyrue
BPEIOHOCHBIE ITPOTPAMMBIL.

[Iporpammel 1715t 3a1IUTEL OT BUPYCOB.

Bubnnorexa IOK

RGB B rpaduyeckom penakrope"

6
[Ip.pabora "3ammra undopmanuu ot https://m.edsoo.ru/8a152f74
KOMITBIOTEPHBIX BUPYCOB C ITOMOILBIO
AHTUBUPYCHBIX MporpamMm"
Komnslotepusie cetu. [1p.pabora
7 "ITouck nuopmaruu 1o KJIH4YeBbIM bubmmorexa [OK
b ,_u’ | https://m.edsoo.ru/8a153460
CJIOBAM H 110 U300paKEHUIO
CoOBpEeMEHHBIE CEPBUCHI
g uHTepHeTKOMMYHUKauui. [Tp.padora bubnuorexa [JOK
"Mcnosnb30BaHKE CEPBUCOB https://m.edsoo.ru/8a161966
UHTEPHETKOMMYHHKAIIWI"
Bubnnorexa IOK
9 Nudopmanus
(bopwa https://m.edsoo.ru/8a153244
Bubnnorexa IOK
10 NudopmanmoHHbIE MPOIECCH
(bop pott https://m.edsoo.ru/8al6le2a
Bubnnorexa IOK
11 [IpencraBnenue undopmaiuu
pex Popman https://m.edsoo.ru/8al61fec
bubnuorexa [[OK
12 N3mepenue undopmanmuu 1
https://m.edsoo.ru/8a162186
[Ip.pabota " Onpenenenue Koga
13 cuiiona B a3H|]:1x KOJUPOBKaX B bubmmorexa [OK
P "p https://m.edsoo.ru/8al162316
TEKCTOBOM IIPOLIECCOPE
Konuposauue usera. [Ip.padora
" P P-p bubnuorexa [[OK
14 OnpeneneHnue Koja UBETa B NAJUTPE

https://m.edsoo.ru/8al16249¢




[Ip.pabota "CoxpaneHue pacTpoBOTO

Bubnnorexa IOK

15 rpauueckoro u300paxKeHus B pa3HbIX
pad | b P https://m.edsoo.ru/8al 62510
(hopmarax
Koauposanwue 3Byka. [Ip.padora
"3anuch 3ByKOBBIX (haiiJIOB ¢
16 pa3IUYHbIM Ka4€CTBOM 3BYYaHMUSI
(rnmyOuMHON KOJMPOBAHUS U YACTOTOM
JIUCKpeTu3anuu)"
O0001IeHHE U cUCTEMATH3ALIUA
17 OCHOBHBIX MOHSTHI TEMBI bubnuorexa LIOK
https://m.edsoo.ru/8al 62848
«IpeacraBnenue uHbpoOpMaLm».
18 [TpoBepounas padota «IIpeacrasnenue bubnuorexa [JOK
uHpopmaiumny. https://m.edsoo.ru/8al629¢c
19 TekcToBbIE JOKYMEHTBI U TEXHOJIOTUU bubnuorexa [JOK
HUX CO3JaHHS https://m.edsoo.ru/8al62b72
[Ip.pabora " Co3nanue HeOOIBIIUX
TEKCTOBBIX JJOKYMEHTOB I10CPEICTBOM
20 KBaJIU(DUIIMPOBAHHOTO KJIABUATYPHOTO bubmmorexa [OK
P P https://m.edsoo.ru/8al62d02
MUCBMA C UCTIOJIb30BaHUEM 0a30BbIX
CPEJICTB TEKCTOBBIX PEIaKTOPOB"
®opmaTtupoBaHUE JOKYMEHTOB.
o bubnuorexa [[OK
21 [Ip.pabota "®opmaTtupoBanue
" https://m.edsoo.ru/8al62e7e
TEKCTOBBIX JIOKYMEHTOB
By [Ip.pabora "BcraBka B IOKyMEHT bubnuorexa [JOK
(dhopmy, cnuckoB" https://m.edsoo.ru/8al62fe6
23 [Ip.pabora "Co3nanue HeOOIBIIUX bubnuorexa [[OK

TCKCTOBbIX NOKYMCHTOB C IHTAaTAMH H
CChLIKAMH Had HUTHPYCMBIC

https://m.edsoo.ru/8al632d4




HCTOYHUKH"

Pacrno3snaBanue TEKCTAa U CUCTEMEI

Bubnnorexa IOK

24
KOMIIBKOTEPHOTO MEPEBOA https://m.edsoo.ru/8al632d4
75 dopmupoBaHue U300paKEHUs HA
HKpaHe MOHUTOpA.
bubnuorexa [[OK
26 Komnelotepnas rpaduka 1 R
https://m.edsoo.ru/8al635¢2
[Ip.pabora "Co3nanue u/unm
€JaKTUPOBAHUE N300PAKEHUS, B TOM
7 b . p¢' o (o E aduit, ¢ Bubnnorexa IOK
yucie uudpossix pororpaduii,
HH®P P https://m.edsoo.ru/8al63874
[IOMOILI0O UHCTPYMEHTOB PacTPOBOIO
rpaduyeckoro pegakropa'
[Ip.pabora " Co3nanue u
73 peIaKTUPOBAHUE U300PAKEHUS C bubnuorexa [JOK
MMOMOIBI0 HHCTPYMEHTOB BEKTOPHOTO https://m.edsoo.ru/8al639d2
rpaduyeckoro pegakropa'
29 TexHOIO eta Bubnnorexa IOK
XHOJIOTUSI MYJIbTUMEHA.
4 https://m.edsoo.ru/8al63b30
Bubnnorexa IOK
30 KommnbloTepHbie mpe3eHTaimu
https://m.edsoo.ru/8al6404e
[Ip.pabota " Co3anue npe3eHTauuu c
31 pz cc a ao ope 0TO bubmmorexa LOK
run BUIKAMH Ha OCHOBE I'OTOBBIX
_ P N https://m.edsoo.ru/8al64828
111abJI0HOB
O0001IeHHE U cUCTEMATH3ALIUA
1 OCHOBHBIX ITOHSATHI I'JIABEI bubaunoreka [HOK
«AnpopMaIIMOHHBIE TEXHOJIOTHUNY. https://m.edsoo.ru/8al642c4
[TpoBepounas pabora
33 WTtorosoe TecTupoBaHuE. bubnuorexa [[OK




https://m.edsoo.ru/8al 64472

34

Htorosoe noBTOpEeHUE.

Bubnnorexa IHOK
https://m.edsoo.ru/8al 64652
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8 KUIIACC

KosmuyecTBo yacos 1 DJIeKTPOHHbIE
ara
Ne uugposbie
Tema ypoxa KoHTpoJibHBI [IpakTnyeckne | H3Y4YeHH .
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl padoTbI 1
pecypcebl
| CucTteMbl CUUCTIEHUS | bubmmorexa [OK
https://m.edsoo.ru/8al649e0
) JIBoMuHAS CHCTEMA CUHCIICHHUS. 1 bubaunoreka [HOK
JIBouuHas apumeTuka https://m.edsoo.ru/8al 64ba2
Bocbmepuunas u
3 IIECTHA/IIATEPUYHBIC CUCTEMBbI 1 bubnuorexa [JOK
cuucienus. KoMnbroTepHbie https://m.edsoo.ru/8al64d96
CUCTEMBI CUUCIIEHUS
[TpaBuiio mepeBo/ia LEIbIX
Bubnnorexa IOK
4 JIECSITUYHBIX YUCE]I B CUCTEMY |
https://m.edsoo.ru/8a165296
CUMCJICHUS C OCHOBAHUEM (]
5 [IpeacraBiieHUE 1ETBIX YACEI | bubmmorexa [OK
pea " https://m.edsoo.ru/8al6549¢
6 [IpencraBiieHUe BEIIECTBEHHBIX 1 Bubnnorexa IOK
YUCET https://m.edsoo.ru/8al 6564¢
, BrickazsiBanue. Jloruuyeckue 1 bubaunoreka [HOK
orepalum. https://m.edsoo.ru/8al657fa
2 [TocTpoenue TadaUIl UCTUHHOCTH 151 1 bubnuorexa [JOK
JIOTUYECKUX BBIPAKECHUN https://m.edsoo.ru/8al65b56
. . Bubnnorexa IOK
9 CBoiicTBa JIOTMYECKHUX OTIEPALIMH. |
https://m.edsoo.ru/8al65¢f0
10 Peulenne nornueckux 3agay |




11

Jlornueckue 371eMEHTBI

Bubnnorexa IOK
https://m.edsoo.ru/8al 65¢94

O00011IEHNE U cUCTEMATH3ALIUA
OCHOBHBIX ITOHATHH TEMBI

Bubnnorexa IOK
12 «MaremMaTu4ecKne OCHOBEI
https://m.edsoo.ru/8al 78¢38
unpopmatuku». [IpoBepounas
pabora
Bubnnorexa IOK
13 ANTOPUTMBI U UCTIOJTHUTEITH
https://m.edsoo.ru/8al7949¢
bubaunoreka [HOK
14 Cnoco0bI 3anucu aJropuTMOB 1
https://m.edsoo.ru/8al179606
15 OOBEKTBI AITOPUTMOB
16 AnropurMu4eckas KOHCTPYKIUS
CIeI0BaHue
AnropurMu4eckas KOHCTPYKIUS
17 BerBieHue. [lonnas ¢popma bubnuorexa [JOK
BetBiieHusa. Henosnas hopma https://m.edsoo.ru/8al7998a
BETBIICHUSA
[Ip.pabora "[IpeoOpazoBanue
. Bubnnorexa IOK
18 aIrOpUTMa M3 OAHOM (hOPMBI 3aMKUCH
" https://m.edsoo.ru/8al 79aac
B Ipyryto
AnropurMu4eckas KOHCTPYKIUS
noBropeHue. L{uki ¢ 3a1aHHbIM
19 YCJIOBUEM TPOJOJKEHUS PadOThI. bubnuorexa [JOK
[Ip.pabora "«Pyunoe» ucnonHeHue https://m.edsoo.ru/8al79elc
rOTOBBIX AJITOPUTMOB TIPH
KOHKPETHBIX MCXO/IHbIX JaHHBIX"
20 [{ukn ¢ 3a1JaHHBIM YCIIOBHEM Bubnnorexa IOK




okoHuaHus padotsl. [Ip.padbora "
Co3znaHue U BBIMIOJIHEHHE HA
KOMITBIOTEPE HECIIOKHBIX
QJITOPUTMOB C UCHOJIL30BAHUEM
LUKJIOB U BETBJICHUH JUIs
YIIPaBJICHUS UCTIOJTHUTEIISIMH,
takumu Kak PoOot, Uepenanika,
Yeprexuuk"

https://m.edsoo.ru/8al79elc

21

LK ¢ 3aJaHHBIM YHCIIOM
nostropenuid. [Ip.padora "Pazpadorka
Jutst (hOPMaTbHOTO UCTIOTHUTES
IrOpUTMa, MPUBOIAIIETO K
TpeOyeMOMy pe3ylbTaTy Hpu
KOHKPETHBIX MCXO/IHbIX JaHHBIX"

Bubnnorexa IOK
https://m.edsoo.ru/8al7a06a

22

O00011IEHNE U cUCTEMATH3ALIUA
OCHOBHLIX ITOHATHI TeMbl «OCHOBBI
anropurmuzanuny. [Iposepounas
pabora

Bubnnorexa IOK
https://m.edsoo.ru/8al7al 8¢

23

OO0uue CBEIEHUS 0 A3BIKE
nporpammupoBanus [lackanb

24

Opranusanus BBOJa U BbIBOJIA
JAaHHBIX

25

[TporpammupoBaHue JTMHEHHBIX
anroput™oB. [Ip.padota
"IIporpamMupoBaHHUE JTUHEHHBIX
QJITOPUTMOB, NIPETOJIArAFOIIUX
BBIUUCIICHUE apUPMETHUECKUX U
JIOTUYECKHUX BBIPAXKEHHUM Ha
U3Yy4aEMOM SI3bIKE




nporpaMMupoBaHus’”

26

[TporpammupoBanue
Pa3BETBIISIFOIIMXCS AJITOPUTMOB.
Ycnosubiii oneparop. [Ip.padora
"Pa3paboTka nporpamm,
cojiepIKalux oneparop (orneparopsl)
BETBJICHHSI, HA H3y4aEMOM S3BbIKE
nporpaMMupoBaHus’”

27

CocraBHO# omnepaTop.
MHuoroo0pa3ue crnocodoB 3amnucu
BETBJICHUIA.

28

[TporpamMmmupoBaHue 1UKIOB ¢
3a/JaHHBIM YCJIOBHUEM IPOI0JIKEHUS
padoTHI.

29

[TporpamMmmupoBaHue 1UKIOB ¢
3a/JaHHBIM YCJIOBHEM OKOHYAHUS
padoTHI.

Bubnnorexa IOK
https://m.edsoo.ru/8al 7ac4a

30

[IporpammupoBanue UKIOB €
3aJIaHHBIM YHCJIOM TOBTOPEHHUIA.

Bubnnorexa IOK
https://m.edsoo.ru/8al7ad6c

31

[Ip.pabora "Pa3paboTka rnporpamm,
cojiepIKalux oneparop (orneparopsl)
LUKJIa, HA U3Y4aeMOM SI3bIKE
nporpaMMupoBaHus’”

Bubnnorexa IOK
https://m.edsoo.ru/8al 7ae8e

32

AHanu3 anropuTMOB

Bubnnorexa IOK
https://m.edsoo.ru/8al 7b456

33

O00011IEHNE U cUCTEMATH3ALIUA
OCHOBHBIX ITOHATHH TEMBI
«AJNTOPUTMBI U

Bubnnorexa IOK
https://m.edsoo.ru/8al 7afaé




nporpammupoBanue». [IpoBepounas
pabora.

34 Wtorosoe noBropeHue
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9 KJIACC

KoiunyecTrBo yacoB DJIeKTPOHHbIE
Jlara
Ne uugposbie
Tema ypoxa KoHTpoJibHBI [IpakTnyeckne | H3Y4YeHH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl padoTbI 1
pecypcebl
Bubnnorexa IOK
| ['nobanbuas cetb MHTEpHET. 1
b https://m.edsoo.ru/8al7b578
[Tp.pabota "Co3nanue KOMIIEKCHBIX
MH()OpPMAIIMOHHBIX 00BEKTOB B BUJIE
) BeOCTpaHUIl, BKIKOYAIOIIUX 1 ) bubaunoreka [HOK
rpadguyeckue 00bEKTHI, C https://m.edsoo.ru/8al 7b690
HCIO0JIb30BAaHUEM KOHCTPYKTOPOB
(urabsionoB)"
[Tp.pabora "3HakoMCTBO €
MEXaHU3MaMH obecrneyeHus
IPUBATHOCTH U O€30MAaCHOM pabOThI
3 ¢ pecypcamu cetu UuTepue 1 1 bubnuorexa LIOK
amu cetu MuTepHer
peeyp PHET, https://m.edsoo.ru/8al7b7be
METOJIaMH ayTeHTU(UKAUHU, B TOM
YHCIIe IPUMEHSAEMBIMHU B CEPBUCAX
rocyciyr
4 Buape! nestenbHOCTH B CETH 1 Bubnnorexa IOK
WUutepuer https://m.edsoo.ru/8al 7b8e8
[Tp.pabora "[Touck undopmaruu B
5 cetu MHTEpHET 1O 3arpocam ¢ ) ) bubnuorexa [JOK
HUCIOIb30BAHUEM JIOTHYECKUX https://m.edsoo.ru/8al7bale
oneparuii”
6 [Tp.pabota "Hcnons3zoBanue 1 1 bubnuorexa [JOK

oHJIaitH-0duca i1 pa3paboTKu

https://m.edsoo.ru/8al 7bb36




JIOKYMEHTOB"

MopenupoBaHue Kak METO/
TIO3HAHUSL

Bubnnorexa IOK
https://m.edsoo.ru/8al 7be06

3HAKOBBIE MOJIENH

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

['paduueckue uHpopmamoHHbIE
MO/JIENH

10

Tabnuunbie nHGOPMAITMOHHBIE
moaenu. [Ip.padora "Pabora ¢
TOTOBBIMU KOMITbIOTEPHBIMU
MOJICJIAMH M3 Pa3IHYHbIX
peaMETHBIX obOnacTen"

11

MaremaTHuyecKkue MOAESIIH.
[Tp.padora "[Iporpammuas
peanu3arus npocTeHmx
MaTreMaTHYeCKux Moaenein"”

12

baszer nanusix. [Ip.pabora
"Co3zpganue 0gqHOTAOIUYHON 043kl
naHHbIX. [TIoMCK JaHHBIX B TOTOBOM
baze"

Bubnnorexa IOK
https://m.edsoo.ru/8al7¢392

13

O0o00111eHHE U cUCTEMATH3ALUA
3HaHui no teme "Teoperuueckue
OCHOBBI HH(popMaTHKH".
[TpoBepounas padbora

Bubnnorexa IOK
https://m.edsoo.ru/8al7c4aa

14

Pa3paboTka anropurMoB 1
nporpamMmm

Bubnnorexa IOK
https://m.edsoo.ru/8al 7¢9c8

15

[Tp.pabora "CocraBieHue nporpamm
C UCIIOJIB30BaHHUEM

Bubnnorexa IOK
https://m.edsoo.ru/8al7cb12




BCIIOMOT'aTeJIbHBIX AJITOPUTMOB UIs
VIIPABJICHUS UCTIOJHUTEIAMU"

[Tp.pabora "CocraBieHue nporpamm
C UCIIOJIB30BaHHUEM

Bubnnorexa IOK

16
BCIIOMOTATEJILHBIX aITOPUTMOB 151 https://m.edsoo.ru/8al 7cc3e
VIIPABJICHUS UCTIOJHUTEIAMU"
[Tp.pabora " CocraBneHnue u OTIaaKa
IporpaMm, peajiu3yrolux TUIIOBbIE
17 R 06babo OITHOME bubnuorexa [[OK
AIrOPUTMBbI TKU OJJTHOMEPHBIX
b b b https://m.edsoo.ru/8al 7cd60
YHCJIOBBIX MACCUBOB, Ha OJIHOM U3
SI3bIKOB IIPOrpaMMHUpOBaHus"
[Tp.pabora " CocraBneHnue u OTIaaKa
IporpaMm, peajiu3yrolux TUIIOBbIE
18 AIrOpUTMbI 00PadOTKN OTHOMEPHBIX
YHCJIOBBIX MACCUBOB, Ha OJIHOM U3
S3bIKOB IIPOrpaMMHUPOBAHUSA
[TpoBepounast paboTa o reme
19 P asnaGOTKA LI o bubnuorexa [[OK
a3paboTKa aJrOpuTMOB H
P " b https://m.edsoo.ru/8al7d01c¢
porpaMm
bubnuorexa [[OK
20 VYnpasnenue 1
https://m.edsoo.ru/8al7d1ca
[Tp.pabora "3HakoMCTBO ¢ y4eOHOM
71 cpeoi pa3paboTKu MporpamMm bubnuorexa [JOK
YIIPaBIEHUS IBUKYLIUMHUCS https://m.edsoo.ru/8al7d4d6
poGoTamu"
WUutepdeiic 2MeKTpOHHBIX TA0IUII.
. _ Bubnnorexa IOK
22 JlanHble B suelKax TaOIuLIb.

OCHOBHBIE peKUMBI paOOTHI.

https://m.edsoo.ru/8al7d602




Opranusanus BoIMUCICHUI.
OTtHocuTeNnbHbIE, A0COIIOTHBIE H

23 cMelanHbie cepliku. [1p.pabora bubmmorexa [OK

. - HPP https://m.edsoo.ru/8a17d710
BBoa nanHwix u popmyi,
obopmienue Tabdauibr"

4 Bcerpoennbie dynkuuu. Jlornueckue bubnuorexa [JOK
(yHKIUH. https://m.edsoo.ru/8al7d832
CopTHpOBKA U MOUCK IAHHBIX.

75 [Tp.pabora "CoptupoBka u bubnuorexa [JOK
(unbTpalKsg JAHHBIX B https://m.edsoo.ru/8al7d990
IEKTPOHHBIX Tabauiax"

[Tp.paGota "Bbinonnenue pacueTon

2% 10 BBOJHMBIM MOJIL30BaTEIEM bubaunoreka [HOK
(hopMyJiam ¢ UCTIOIL30BaHUEM https://m.edsoo.ru/8al7db70
BCTPOEHHBIX (DYHKITUNA"

[TocTpoenue nquarpamm u rpadukoB.

7 [Tp.padora "[TocTpoenue nuarpamm bubnuorexa [JOK
1 rpaUKOB B IIEKTPOHHBIX https://m.edsoo.ru/8al7e08e
tabnunax"

73 [Tp.pabota "OO6pabdoTka OOMBIIUX bubnuorexa [JOK
Ha0OpOB TaHHBIX" https://m.edsoo.ru/8al 7e2b4
[Tp.pabota "Yucnenunoe

Bubnnorexa IOK
29 MOJICIIMPOBAHUE B DJIEKTPOHHBIX
" https://m.edsoo.ru/8al7e6ba
Tabnunax
O0o00111eHHE U cUCTEMATH3ALUA
30 OCHOBHBIX ITOHATHI I'TaBbI bubaunoreka [HOK

«O0paboTka yucioBoit uHGopMan
B DJIEKTPOHHBIX TAOIUIAX».

https://m.edsoo.ru/8al7e87¢




[TpoBepounast paboTa o reme

Bubnnorexa IOK
31 "O0padoTka yncnoBoi HHMOPMAaLIUU 1
P '[Ib p https://m.edsoo.ru/8al 7eaca
B YIEKTPOHHBIX Ta0IUIIAX
O0o00111eHHE U cUCTEMATH3ALUA
. Bubnnorexa IOK
32 OCHOBHBIX MOHATUIA, U3YUYEHHBIX B 9 1
https://m.edsoo.ru/8al 7ec3c
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbI

7 KIIACC

Kon
IPOBEPSEMOI0
pe3yabTara

[IpoBepsiemble npeJMeTHbIE Pe3YJIbTAThl 0CBOEHHsI OCHOBHOIH
00pa3oBaTe/ILHOM POrpPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

[To Teme «{udposas rpaMOTHOCTHY

1.1

[loscusaTe Ha  npumepax  CMBICI  TOHATHH  «HMH(DOPMALIU,
«uH(pOpMAITMOHHBIN TMpoLece», «00padboTka HHGOPMALIUNY, «XPAHEHUE

undopmanumny, «nepeaada nHGopMaLn»

1.2

[IpuBoauTh MpUMeEpPLI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Nepe1ayvn

nH(opManuU, CPABHUBATE UX KOJIMUYECTBEHHBIC XapAKTEPHUCTUKU

1.3

[lonywats u wucnonb3oBaTh HH(POpPMALUIO O XapaKTEPUCTHKAX
MEPCOHAJILHOTO KOMITBIOTEPA U €r0 OCHOBHBIX DJIEMEHTaX (IIpoLeccop,
omnepaTtuBHasi MaMsTh, JOJrOBPEMEHHAs NaMATb, YCTPOMCTBA BBOjIA-

BbIBO/1a)

1.4

COOTHOCHUTH XapaKTEPUCTHKUA KOMIIBLIOTEpA C 3a/la4yaMu, PELIaéMbIMH C

€ro nmMoOMOLIbHO

1.5

OpUEHTHPOBATLCS B UEPAPXUYECKOW CTPYKType (haioBOil cUCTEMbI
(3anuchiBaTh NoJiHOE uMs (aiina (kartanora), nyTh K (¢ainy (karanory)
10 MMEIOIIEMYCSl  ONUCaHu (DaiioBOil  CTPYKTYpPbl HEKOTOPOTO

UHGOPMATUOHHOTO HOCUTEIS)

1.6

PaGorare ¢ aiioBoit cucTEMOIl MEPCOHAIBHOTO KOMITBIOTEpA C
UCIMOJIb30BaHueM rpaduyeckoro untepdeiica: co3aaBarh (KOMUPOBATH,
nepeMenaTh, NepeuMeHOBbIBATh, YIAISITh U apXUBUPOBATh (halljibl U

KATaJlOru, UCIMOJIL30BaTh AHTUBUPYCHYIO [TPOrpamMmy)

1.7

Uckars unpopmanuio B HMuHTepHeTe (B TOM 4MCIE MO KIHOYEBBIM
CJI0BaM, 1O HM300pPaKEHUIO), KPUTHYECKU OTHOCUTHCS K HAWJIECHHOU
uH(popMallMK, OCO3HABaThb ONACHOCTb [UJIsl JIMYHOCTH M O0OIecTBa
pacrpoCcTpaHEHUsT  BPEAOHOCHOM  uMH(pOpMAlMK, B TOM  YHCIIE

IKCTPEMHCTCKOTO M TEPPOPUCTHUECKOTO XapakTepa




1.8

[ToHumaTh CTPYKTYpY aapecoB BeO-pecypcoB

1.9

Hcnonw30BaTh COBpEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHIA

1.10

CobOmtofate TpeOoBaHusi 0€30MacHON IKCIUTyaTalUd TEXHUYECKHUX
cpeacTB  HMH(OPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOIIOTUH,
c00J110/1aTh CETEBOM ITUKET, 0a30BbIE HOPMbI HH(OOPMAIITMOHHOM ITUKU
U mpaBa npu padboTe ¢ MPUWIOKEHUSMHU Ha JIIOOBIX YCTPOMCTBAX U B

HNurephete, BbIOMpaTh 0€30MACHBIE CTPATETMH MTOBE/ICHUS B CETH

[Ipumenars meToabl NPOQUIAKTUKU HETaTUBHOTO BIIMSHUSL CPEICTB
UH()OPMALMOHHBIX ¥ KOMMYHMKAIUOHHBIX TEXHOJIOTMH Ha 310pPOBbE

IMOJIL30BaTECIIA

[To Teme «TeopeTnueckue OCHOBBI HH(POPMATUKIY

2.1

KomupoBath M aexkogupoBaTh COOOLIEHHUS IO 3aJaHHBIM ITPaBUIIAM,
JIEMOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPUHIUIIOB KOJUPOBAHUS

uHopMauu pa3IMuHON MPUPOIbI (TEKCTOBOM, rpadUuecKoi, ayaro-)

2.2

CpaBHUBaTh JUIMHBI  COOOILIECHMM, 3alUCAHHBIX B  PA3JIMYHBIX
andaBuTax, ONEPUPOBATH CAMHULIAMU HU3MepeHUs UH(POPMAIMOHHOIO

00bEMA U CKOPOCTH MEepPeIavu JIAHHBIX

2.3

OueHuBaTL M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, rpapuyecKux,

3BYKOBBIX (paitioB u BujieodaitioB

[To Teme «MHbDOpPMALIMOHHBIE TEXHOJIOTHUI

3.1

[IpeacraBnsaTe  pe3ynabTaThl  CBOEM  JEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHbBIX WIITIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIMNHBIX MPE3CHTAIINN

8 KUIACC

Kon
IPOBEPSEMOI0
pe3yabTara

[IpoBepsiemble npeIMeTHbIE Pe3YJbTAThI 0CBOEHHS] OCHOBHOM
oOpa3oBaTe/ibHOM NPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus

1

[To Teme «TeopeTuyeckue OCHOBbI HH(POPMATHKI

1.1

[losicuaTs Ha mnDpuMmepax pasiuuusg MEXKAY MO3ULUUOHHBIMH U

HCIO3HLUHOHHBIMH CHCTCMAaMH CHHCIICHHA

1.2

3anuceiBaTh M CpaBHUBATH 1Lenble yucna ot 0 1o 1024 B paznuyHbIX

MO3UIIMOHHBIX CHUCTEMax CuMclieHus (¢ ocHoBaHusmu 2, 8, 16),




BBITIOJIHATH apU(METHUECKUE ONepalllui HaJl HUMHU

1.3

Pacprma’rb CMBICTI IMOHATHH «BBICKa3bIBAHHUC), «JIOTH4YCcCKas

onepanusa», «JIOrH4CCKOC BLIPAMKCHHEY

1.4

3anuceIBaTh JIOTHYECKHE BbIPAKCHHA C HCIIOJIB30BAHUEM U3 bIOHKIIHH,
KOHBHOHKIHH H OTPHLAHHA, ONPCACIATh HCTHUHHOCTbL JOTHYCCKHX
Bblpa}KeHI/Iﬁ, €CJIM HU3BCCTHBI 3HAYCHHUA MCTHHHOCTH BXOJAILLIHX B HETO
MCPEMCHHBIX, CTPOHTHb T&GJ’[HLU:»I HCTHHHOCTH [OJId JIOTHYECKHX

BbIpAKEHU

[To TemMe « ANropuT™Mbl ¥ IPOrPAMMHUPOBAHUE»

2.1

PackpbiBaThb  CMBICT  MOHATHH  «UCTIOJHHUTEINBY»,  «AJITOPUTMY,
«TporpaMmay», TIOHHMAsl pPa3HUIY MeX1y yhnorpedieHueM 93THX

TEPMHHOB B OOBIJICHHON pe4H U B HH(POpMATUKE

2.2

OrnuckiBaTh alrOpuTM peUIeHUs 3aJla4d pa3IMuHBIMU croco0amu, B

TOM 4YHCJIE B BUIC 010K-CXEeMBI

2.3

COCTaBﬂﬂTb, BBITIOJIHATE BPYYHYKO H Ha KOMIIBHOTCPEC HCCIOKHBIC
AJITOPHUTMBI C HCIIOJB30BAHHEM BETBJICHUH U LIHUKIOB IOJ1d YIPaBJICHHA

HCIIOJHUTCIIAMHU
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Hcronp30BaTh  KOHCTAHTEI H HOCPEMCHHBIC  PAa3/IMYHBIX  THIIOB
(HI/IC.TIOBI:»IX, JOTHYCCKHX, CHMBOHbelX), a TaKXKC COACpKAIIHUEC HX

BBIPA)KEHUs, UCII0JIL30BAThL ONEPATOP IIPUCBAUBAHUSA

2.5

Wcnonb3oBaTe 1npu pa3paboTke MporpamMm JIOTHYECKUE 3HAYEHUs,

Onepanry H BbIPAXKCHHA C HHMH

2.6

AH&J’JI/BI/IPOB&TB NPEANTONKEHHBIC AJITOPUTMBI, B TOM YHUCIIC ONIPCACIATD,
KaKHC PE3YNbTAaThl BO3MOKHBI IPH 33adaHHOM MHOMKCCTBC HCXOJHBIX

3HAYEHUH

2.7

Co3naBaTh M OTJIQKUBATH IPOTPAMMbl  HAa OJIHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, UlkonbHblii
AnroputMudeckui  S3bIK), pEaM3YIONIME HECI0KHBIE AJrOPUTMBI
00paboTKM YUCHOBBIX JIAaHHBIX C MCHOJL30BAHMEM LMKIOB U
BETBJICHUIA, B TOM YUCJIE PEATU3YIONIHE MPOBEPKY ACIUMOCTH OJHOIO
LEJIOr0 YKciia Ha JIPYroe, MPOBEPKY HATYPAJILHOTO YHUCIIA HA POCTOTY,

BbIICNIEHUS LU(P U3 HATYPATBLHOTO YHCTIA

9 KUIIACCA




Kon
IPOBEPSEMOI0
pe3yabTara

[IpoBepsiemble npeIMeTHbIE Pe3YJbTAThI 0CBOEHHS] OCHOBHOM
oOpa3oBaTe/ibHOM NPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus

1

[To Teme «[{udpoBas rpaMOTHOCTE»

1.1

Hcnons30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHCIE
KOMMYHUKAIIMOHHBIE ~CEPBHCHI, O00JAYHbIE XPAHWIUILNA JaHHBIX,
OHJIAMH-TIPOTPAMMBbI (TEKCTOBbIE M TpauyecKkue peaaKkTOpbl, CPEIbl

pa3paboTKK) B yueOHOM U MOBCEIHEBHOM JIEATEILHOCTH

1.2

[IpuBoauTs  mMpuUMEpbl  MCHOJB30BAHUS  T€OMH(OPMALUMOHHBIX
CEPBUCOB, CEPBUCOB T'OCYJAapPCTBEHHBIX YCIYT, 00pa3oBaTeIbHBIX

cepBucoB MHTepHeTa B yueOHON U MOBCEIHEBHOM JIEATEILHOCTH

1.3

Hcnons3oBaTh pasiuuHble CpPEACTBA 3alIUThl OT BPEAOHOCHOIO
OPOrpaMMHOr0 o0ecreyeHus, 3alUIaTh NePCOHATBLHYI0 HH(POPMALUIO
OT  HECAHKIMOHUPOBAHHOIO  JOCTYNNa M  €ro  IOCJIeICTBUN
(pasrnameHusi, MOJIMEHBI, YTPaThl JaHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLMAJIbHO-IICUXOJIOTUYECKMX  ACIEKTOB
UCIIOJIb30BaHusd ceTu HHTepHeT (ceTeBass aHOHUMHOCTh, ITU(POBOI
cliell, AYTEHTHYHOCTb CYOBEKTOB M  PECYpPCOB,  OMACHOCThb

BPEIOHOCHOTO K0J1a)

1.4

Pacrio3HaBaTh MOMBITKM W HOPEIyNpekIaTh BOBJIEYEeHHE cel0s u
OKPY)KAaIOIIUX B JECTPYKTHBHBIE U KPUMHUHAILHBIE (OPMBI CETEBOM

AKTUBHOCTHU (B TOM 4YMCIie KHOEPOYJITUHT, (DUILIMHT)

[To Teme «TeopeTuyeckue OCHOBbI HH(POPMATHKI

2.1

PackpeiBaTh  CMBICI  MOHSATHUH  «MOEIB»,  «MOJCIUPOBAHUEY,
OnpeesiATh BUALI MOJAEJEH, OIEHUBATh AJIEKBATHOCTh MOJIENU

MOJIEJIUPYEMOMY OOBEKTY U LIEIsIM MOJEIUPOBAHUS

2.2

Wcnons3oBath rpadbl U IEPEBbS 111 MOJEIUPOBAHUS CUCTEM CETEBOM

U UEePApPXUYECKON CTPYKTYPhI, HAXOIUTh KpaT4allliuii nyTh B rpade

[To TemMe « ANropuT™Mbl ¥ IPOrPAMMHUPOBAHUE»

3.1

PaszbuBatn 3agd4yd Ha noa3aga4vyd, COCTAB/IAThL, BBINOJIHATE BPYYHYIO H
Ha KOMIIBKOTEPE HECIOXKHBIC AJITOPHUTMBI C HCIIOJIB30BAHHCM
BCTBﬂeHHﬁ, HHUKIIOB U BCIIOMOIaTCIbHBIX AJITOPHTMOB IJ1d YIIPABICHHUA

HCIIOJHUTCIIAMHU

3.2

CocTaBiaTh M OTIAXKHUBATH MmporpaMmsel, pealu3yOIMHE THIIOBLIC




QIrOPUTMbI  O0OpAa0OTKM  YMCIIOBBIX  TOCJEI0BATEILHOCTEH  WMIIU
OJTHOMEPHBIX YHMCJIOBBIX MACCHBOB (IIOMCK MaKCUMYMOB, MUHUMYMOB,
CYMMbI WIIH KOJHMYECTBA JJIEMEHTOB C 3aJaHHBIMU CBOMCTBAMH) Ha
OHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, [lIxonpHblid AnropuTMu4ecKuil S3bIK)

[To Teme «MHbOpMaLIMOHHBIE TEXHOJIOTUM)

4.1

BeiOupars cnoco® mnpeacTaBieHMs JaHHBIX B COOTBETCTBHHU C
MOCTABJICHHOM 3ajauei (Tadauibl, CXembl, rpaduku, TUarpaMMbl) C
UCIOJb30BAHUEM  COOTBETCTBYIOLIUX  IPOIPAMMHBIX  CPEJICTB

00pabOTKM JaHHBIX

4.2

Wcrnonb30BaTh 2JIEKTPOHHBIE TAOMUIBI 1711 O0OpabOTKM, aHamu3a u
BU3YyaJIM3allMM YHUCJIOBBIX JaHHBIX, B TOM YHCIEC C BbIICICHUEM
JMarna3oHa TadMuIbl M YHOPSAJOYMBAHUEM (COPTHUPOBKOW) €ro

JJIEMEHTOB

4.3

Co3naBarh M MPUMEHSTHL B IJIEKTPOHHBIX TaOimmax Qopmyssl g
pacy€ToOB ¢ UCIMOJB30BAHUEM BCTPOCHHBIX apu(PMeTHYECKUX (DYHKIUA
(cyMMHpOBaHME W TOACYET 3HAYECHWH, OTBEYAKONIMX 3aJaHHOMY
YCIOBHMIO, CpelHee apu(MeTH4ecKoe, IOMCK MAKCUMaJIbHOTO U
MUHHMMAaJIbHOI'O 3HA4Y€HUs), A0OCOIFOTHON, OTHOCUTEILHOMN, CMEIIaHHON

ajipecalu

4.4

Hcronp3oBars INCKTPOHHBIC TﬁGJ’lI/IU,bI JJI5 YHUCJIICHHOTI'O

MO/IEJIMPOBAHUS B MPOCTHIX 3a7a4aX U3 Pa3HbIX NPEJIMETHBIX o0nacTei




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

[TpoBepsieMblii 2J1eMeHT COAEpPKAHUS

[udposas rpamoTHOCTH

1.1

KomnpioTep — yHUBEpCaJibHOE BBIYMUCIUTEIBHOE YCTPOUCTBO, padoTtaroiee mno
nporpamme. TUrbl KOMIBIOTEPOB: MEPCOHANBHBIE KOMIILIOTEPbI, BCTPOEHHbBIE
KOMITBIOTEPBI,  CYNEPKOMIBIOTEPbl.  MoOwibHbIE — ycTpoicTBa.  TexHuka

0e30MacHOCTH U MpaBwia padoThl HA KOMIILIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI ~KOMIIbIOTEpa W uX Ha3Hauenue. [Iponeccop.
OnepatuBHasT W JOJTOBPEMEHHAs IaMATb. YCTPONCTBA BBOJA U BBIBOJA.
CeHCOpHbBIN BBOJI, JaTYMKH MOOWIBHBIX YCTPOHCTB, CPEACTBA OMOMETPUYECKON

ayteHTU(UKAIUU

1.3

Hctopus pa3BuTHS KOMIIBIOTEPOB M IporpaMmHoro oodecrnedenus. [lokonenus
KoMIbloTEpOB.  COBpPeMEHHbIE  TEHACHLUMHU  PA3BUTHS  KOMIIBIOTEPOB.
Cynepkomrbiotepsl. [lapamienbabie BeiuMcieHus. [lepcoHanbHbli KOMIOBIOTED.
[Ipoueccop U ero xapakTepucTHKU (TaKTOBash 4acTOTa, pPa3psSJIHOCTD).
OnepatuBHas namsath. JlonroBpemenHas namsthb. Y CTpOCTBAa BBOJ/IAa M BBIBO/IA.
OO0BEM XpaHUMBIX JAaHHBIX (ONEpPATUBHAS MMAMSATh KOMIBIOTEPA, )KECTKUM JUCK U
TBEPJIOTEIbHbIA HAKOMUTENb, IOCTOSHHAS MaMsATh CMapTdoHa) U CKOPOCTh

JIOCTyMA JJIsl Pa3JIUYHBIX BUOB HOCUTEEH

1.4

[Iporpammuoe  oOecneuenue  kommbioTepa. [IpukiagHoe  nporpammHoe
obecrnieueHue. CucremHoe MPOTpaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanus. [IpaBoBasi oxpana nporpamMm u jJaHHbIX. becruatHbie U

YCJI0BHO-0ecIutaTHbie porpaMMbl. CBOOOIHOE POrpaMMHOE 00ecieueHre

1.5

®aiinbl 1 nanku (karanoru). Tunel daiinos. CoiictBa (aitioB. XapakTepHbie
pa3mepbl (HANIOB pa3IMYHBIX THUMOB (CTpAaHMIA TEKCTA, DJICKTPOHHAs KHHra,

dbotorpadusi, 3anUCh MECHU, BUICOKIHI, TTOJTHOMETPAKHBII (HDUITbM)

1.6

[Ipunuuner nocrpoenust ¢ainoBbix cucteM. [lonnoe umsa daitna (mankw,

katanora). [TyTs k daiiny (nanke, Karajuiory)

1.7

®daiinosblii MeHeKep. Pabora ¢ (daittamu U nankamu (Karajoramu): co3jaHue,

KOIMUPOBAHUE, MEepeMEeleHNue, NePeUMEeHOBaHNe U yjaajeHue (aioB U MarokK




(karanoros). [louck (aiiyioB cpejicTBAaMH ONEPALIMOHHON CUCTEMBbI

1.8

ApxuBanus nanseix. Mcenonb3zoBanue nporpamm-apXuBaTopoB

1.9

KommnbrorepHsie BUPYCHI U IpyTrUe BpeOHOCHBIE MporpaMMmsbl. [Iporpammer s

3alIUThI OT BUPYCOB

1.10

O0benunenue xkommbsioTepoB B ceTh. Cerb MHTepHer. Bebd-cTpanuiia, BeO-car.
CrpykTtypa azapecoB BeO-pecypcoB. bpayszep. IlouckoBbie cucremsbl. Ilouck
uHpopMaIM 1O KJIYEBBIM CJIOBAM W 1O u300paxkeHuio. JlocToBepHOCTH

undopmaruu, nonyuenHoit uz Marepuera

CoBpeMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIU

CeteBoii ATUKET, 0a30Bble HOPMbI UH(GOPMALIMOHHON ATUKH U TIpaBa Mpu padote

B cetu Mutepuer. Ctpareruun Oe3onacHoro noseacHus B Murepuere

TeopeTnueckue 0CHOBbI HH(POPMATHKH

2.1

HNudopmanus — 01HO U3 OCHOBHBIX MOHSATUH COBpeMEHHOW Hayku. MHdopmarms
KaK CBEJICHUS, IPeHA3HAYCHHbBIC ISl BOCHIPUATHS YEJIOBEKOM, ¥ HMH(MOpMaLus

KaK JIaHHbIE, KOTOPbIE MOTYT ObITh 00padOTaHbl ABTOMATU3UPOBAHHON CUCTEMOM

2.2

JuckpeTHOCTh JaHHBIX. BO3MOKHOCTH OMUCAHUS HENPEPbIBHBIX OOBEKTOB WU
TPOIIECCOB C MOMOIBI JUCKPETHBIX JaHHbIX. MH(pOpMaMOHHBIE TPOIECCH —

MPOLIECCHI, CBA3AHHBIE C XPaHEHUEM, IIPE0OPA30BaHUEM U Nepeaueii JaHHBIX

2.3

CumBon. Andasut. MomHocts andabura. PaznooOpasue s3b1k0B U ahaBUTOB.
EcrectBennbie u (opmanbHbie s3bIKH. AJ(paBUT TEKCTOB HAa PYCCKOM S3bIKE.
JBouunbiii andasur. KoamyecTBO BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOMHAIMI)
(bukcupoBaHHON yIMHBI B JABouvHOM aidasute. [IpeoOpaszoBanue 1000r0
andaBuTa K 1BOMYHOMY. KOJIHMYECTBO paszuyHBIX CJIOB (DMKCUPOBAHHOM JIJTUHBI B

andaBuTe ONpeae/IEHHON MOIITHOCTH
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KonupoBanue cumMBOI0B 0HOTO ayihaBUTA C MOMOIILIO KOJIOBBIX CJIOB B APYTOM

andasute, Ko0Bas TadIMIA, IEKOIUPOBAHHE

2.5

JBouunbiii kox. I[IpencraBieHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JIBOUYHOM aipaBUTe

2.6

Nudopmanuonusiii 00bEM 1aHHBIX. BUT — MUHMMabHAA €IUHMIIA KOJIUYECTBA

uHdopmanuu — ABOUYHLIN pa3psa. bait, kunobait, MeradaiT, ruradanT

2.7

CkopocTh Tmepenayd JlaHHbIX. EJIUHUIBI  CKOPOCTH NEpefavyd  JAaHHBIX.

Hckaxkenue undopmanuu npu nepegaye

2.8

KonupoBanue texcroB. PaBHomepnbiii koja. HepaBHomepubiii koa. Koauposka

ASCII. BocbmubOutabie koaupoBku. Ilonsarue o xoaupoBkax UNICODE.




JexkonupoBanue  COOONIEHWH  C  HCHOJL30BAHMEM  PABHOMEPHOTO U

HepaBHOMePHOTo koja. MudopmanronHbiii 00bEM TeKCTA

OOwiee mpeacrTaBieHre O UGPOBOM TMPEACTABICHUH ayIMOBU3YAJIbHBIX |

2.9 JIPYTUX HENnpepbiBHBIX JaHHbIX. KomupoBanue 1Bera. l[BeroBnie momenw.
Mopaens RGB. I'nybuna konupoBanus. [lanutpa
PactpoBoe u BekTOpHOE mnpencraBieHue wuzoOpaxkenuit. I[lukcens. Ouenka
2.10 unpopmaruoHHoro  o0séma  rpadUyUecKMX  JAHHBIX  JUI  PACTPOBOIO
U300paKeHus
KonupoBanue 3Byka. Pa3psigHocTh M uactoTra auckperusanuu. KoamyecTBo
2.11 kaHajmoB 3anucu. OIlleHKa KOJIMYECTBEHHBIX I[1APAMETPOB, CBSI3aHHBIX C
MPEJCTABICHUEM U XPAHEHHEM 3BYKOBbBIX (hailyioB
3 HNubdopmanimoOHHBIE TEXHOJIOTUH
3 TekcToBbIE JOKYMEHTBI U UX CTPYKTYPHBIE dJIEMEHTHI (cTpaHuiia, ad3ail, cTpoka,
' CJI0BO, CUMBOIJT)
19 TekcToBBI  TpoIlECCOP — HMHCTPYMEHT CO3JIaHUSl, pEAaKTHUPOBaHUS U
' dbopmarupoBanus TekctoB. [IpaBuiia Habopa TekcTa
PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Llpudrt. Tuner mpudron
13 (pyOnenble, ¢ 3acedykaM, MOHOIIUPUHHBIE). [loay:KUpHOE U KypCHUBHOE
' Hauepranue. CBoiicTBa a03aueB: TpaHMIlbl, a03alHBIA OTCTYI, WHTEPBAJI,
BbIpaBHUBaHue. CTiiieBoe (hopMaTUPOBAHKUE
34 CrpykTypupoBaHue UWH(OpMAIMM C  [OMOIIbI)  CIUCKOB W  TaOJMIIL.
' MuoroypoBHeBbie criuckd. JloOaBnenue Tabiuil B TEKCTOBBIE JOKYMEHTbI
35 BceraBka u300paskeHUil B TEKCTOBbIE 0KYMeHThI. OOTekaHue u300paKeHUi
' TEKCTOM. BKJIIOUE€HHE B TEKCTOBBIN JOKYMEHT AxarpaMm u hopmyin
16 [TapameTpbl  cTpanuiel, Hymepanus crpaHuil. JlobaBineHue B JOKYMEHT
' KOJIOHTUTYJIOB, CChLIOK
[IpoBepka mnpaBonucanusa. PaccraHoBka mnepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
3.7 Onrtudeckoe pacrno3HaBaHue tekcra. KomnbsrotepHsiit nepeBos. Mcnonb3oBanue
cepBUCOB ceTu MHTEpHET 1151 00pabOTKU TEKCTA
33 3HAaKOMCTBO ¢  rpauyecKUMHU  penakTopamu.  PacTpoBble  PUCYHKH.
' Hcnonb3oBanue rpagmyeckux mpuMUTHBOB
3.9 Ornepaiy  penakTupoBanus rpahuyeckux OOBEKTOB, B TOM YHCIE HU(DPOBBIX

dororpaduii: uU3MEHEHHE pa3Mepa, OOpe3Ka, IOBOPOT, OTpaxkeHwe, padora ¢

obsacTsiMu  (BbIZICICHUE, KOMMPOBAHME, 3aJMBKAa 1BETOM), KOPPEKIUS I[BETA,




SPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3maHue  BEKTOPHBIX  PUCYHKOB  BCTPOEHHBIMHU
CpPEICTBAMH TEKCTOBOTO IMPOIECCOpa WIM JIPYTHMX Mporpamm (IpHIIOKEHHI ).

JloGaBrneHne BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

3.11

[TonroroBka MynbTUMenMMHBIX Tpe3eHTauuid. Cnaiin. JloGaBieHue Ha craij

TeKCTa U u300paxkenuii. PaboTa ¢ HECKOJIBKUMHM CcllaiiiaMu

3.12

JoGaBneHue Ha claiij ay1IMOBU3YaIbHbBIX JaHHBIX. AHUMaIus. [‘unepcceuiku

8 KUIACC

Kox

[IpoBepsiemMblii Jj1IeMeHT COAepKAHMS

1

Teoperudeckue 0CHOBLI HH(DOPMATUKA

1.1

Herno3uimonHubie 1 NO3UIMOHHBIE CUCTEMbI cuuciieHus. Andasur. OcHOBaHUE.
Pa3sépuyrtas dopma 3anucu uucia. [lepeBoa B JIECATUYHYIO CHUCTEMY YHCEII,

3alMUCaHHbIX B APYTHX CHCTEMAX CHHCICHHA

1.2

Pumckas cuctema cuMcaeHus

1.3

JIBouunas cucrema cuucienus. [lepeBoa nensix yucen B npenenax or 0 qo 1024
B JIBOMYHYIO CUCTeMY cuncieHusi. BocbMepuunas cucrtema cuucienus. [lepeson
YHCE/T U3 BOCBMEPUYHOM CHCTEMbl B JBOMYHYK) M JICCATUYHYIO CHCTEMbI U
obparno. IllectHaguarepuunas cuctema cuucieHus. IlepeBon umcen wu3
IIECTHA/ILATEPUYHON CUCTEMbI B JIBOUYHYIO, BOCBMEPUYHYIO M JICCATHUHYIO

CUCTEMbI U 00paTHO

1.4

Apudmernyeckue onepanu B JBOUYHON CUCTEME CUUCIICHUS

1.5

Jlornueckne  BpicKa3zpiBaHusA.,  Jlormueckue — 3HAYE€HUHS  BLICKA3BLIBAHHIA.
DieMEHTapHble M COCTaBHBIC BbICKa3biBaHMs. JIOrMUECKHE OIepanuu: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOKECHUE), «WIH» (IU3BIOHKIHS, JIOTHYECKOE
CJIOJKEHME), «HE» (Jiorudyeckoe orpuiianue). [IpuopuTeT 1oruyeckux oneparmi.
OrmnpeneneHue HUCTHUHHOCTH COCTABHOTO  BBICKA3bIBAHUS IIPH  M3BECTHBIX

3HAYCHUAX UCTHHHOCTH BXOIALUIUX B HETO JIEMCHTAPHBIX BBLICKA3bIBAHMI

1.6

Jlornueckue Buipaxkenus. [IpaBuna 3anucu noruueckux Boipaxkenuii. [Tocrpoenue

Ta0IMI] ICTUHHHOCTH JIOTUYECKUX BBIPOKCHUIM

1.7

Jlornueckue 1eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMIIBHOTEPA

ANropuTMBI U IPOrpaMMUPOBAHUE

2.1

[Tonarue anropurma. Wcnonnurenu anroputmMoB. AJITOPUTM KAk  IUIaH




YIPaBICHUA HCIIOJIHHUTCICM

2.2

CaoiictBa anroputma. CriocoObl 3arucu alIroputTMa (CIOBECHBIM, B BUjie OJIOK-

CXEMBI, ITpOrpaMma)

2.3

AnroputMudeckue KOHCTpYKUMHM. KoHcTpykuus «cnenoBaHue». JIMHeiHBIM
anroput™m.  OrpaHM4EeHHOCTh  JIMHEWHBIX  AIFOPUTMOB:  HEBO3MOKHOCTb
HPEyCMOTPETh 3aBUCUMOCTh OCJIC0BATEILHOCTH BBIMOIHIEMbIX JIEHCTBUN OT

HCXOJHBbIX JAaHHBIX

2.4

Koucrpykuus «BeTBieHue»: mnonHas v HenosnHas (opmel. Breimonnenue u
HEBBIIOJIHEHUE YCJIOBUS (MCTUHHOCTB U JIOXKHOCTH BbICKa3biBaHus). [Ipocteie u

COCTaBHBIC YCIIOBUA

2.5

KOHCTPYKI_LI/IH «IMOBTOPEHHUC». LHMKIIbI C 3dJaHHbIM YHCIOM HOBTOpCHHﬁ, C

YCIIOBHEM BBIITOJIHCHHA, C HCpGMGHHOﬁ IHUKJIa

2.6

Pazpabotrka a1 (GopMaJbHOTO HMCHOJHUTENS ANrOpPUTMA, TPUBOJSIIETO K
TpeOyeMOMy pe3yJbTaTy IMpPU KOHKPETHBIX MCXOJHBIX JaHHBIX. Paszpaborka
HECJIOKHBIX QJIFOPUTMOB C UCIOJb30BAaHUEM LUKIOB U BETBJICHUHM [UId
yrnpaBieHus (OpMaIbHBIMM  MCIOJHUTEISIMU.  BbINoNHEHNE — aJrOPUTMOB

BPYYHYIO U Ha KoMIbloTepe. CHHTAKCUYECKHUE U Jjornueckue ommoku. OTkaszbl

2.7

SA3bik  nporpammupoBanust  (Python, C++, Java, C#, IkonbHbli
Anroputmudeckuii  f3pik). Cucrema mnporpaMMHUpPOBAHUS: PEIAKTOP TEKCTa

[IporpaMm, TPAHCIATOP, OTIATUUK

2.8

[lepemennas: Tur, wums, 3HaveHue. llenbie, BEIIECTBEHHBIE W CHMBOJIbLHBIC

[IEPEMEHHBIE

2.9

Oneparop npucBauBaHusi. ApuGMETHUUECKUE BBIPAKEHUS U MOPSJIOK HX
BbluuciieHus. Onepaiuu ¢ UeJIbIMU YUCIaMK: LIEJIOUUCIIEHHOE JIeJICHUE, OCTATOK

ot aenenus. [IpoBepka 1eJIUMOCTH OTHOTO HEIOT0 YKCa Ha APYroe

2.10

Bersnenus. CocraBHble YyCIOBUS (3alUCh JIOTMYECKHUX BBIPAKEHMH Ha
U3y4aeMOM S3bIKEe IporpaMMupoBanusi). HaxoxkieHne MUHMMYMa U MaKCUMyMa
U3 IBYX, TPEX W 4eThIPEX uucen. PenieHue KBapaTHOrO ypaBHEHUs, UMEIOIIETr0

BCIICCTBCHHLIC KOPHH

2.11

JluanoroBast 0TiaiKa nporpaMM: MolaroBO€ BIMIOJHEHUE, IPOCMOTP 3HAYECHHH

BCJIHYHH, OTH&,E[O‘iHbIﬁ BBIBO/I, BbISOp TOYKH OCTaHOBa

2.12

[{ukn ¢ ycnoBuem. Anroputm EBkiua /11 HaX0KACHUS HaMOOJBIIEro 00IIEero
JICIUTEIIsE IBYX HATypajbHBIX ducell. Pa3zOueHue 3annucu HaTYpajabHOTO YUCTa B

MO3UIIMOHHOM CHCTEME C OCHOBAHUEM, MEHbIIMM MM paBHbiM 10, Ha




OT/ieJIbHBIC ITU(DPBI

2.13

[{ukn ¢ nepeMeHHON. AJITOPUTMBI POBEPKU AETUMOCTH OHOTO LIEJIOr0 YUCIa

Ha JPyroe, IPOBEPKH HATYPAIbHOTO YKCIa Ha IIPOCTOTY

2.14

O06paboTka CUMBOJIBHBIX JdaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHass oOpaboTka cTpok. [loacu€r 4vacToThl MOSBICHUS CHUMBOJIA B

ctpoke. Berpoennsie dhyHKImuU 111 00pabOTKH CTPOK

2.15

OrmpeneneHue BO3MOXKHBIX PE3yJIbTATOB PabOTHl AJrOpUTMa IPU 33JaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OMNPEICIICHHE BO3MOMKHBIX BXOJHBIX [IaHHBIX,

[IPUBO/IAILUX K JTAHHOMY pe3ylIbTaTy

9 KUJIACC

Kox

[TpoBepsieMblii 2J1eMeHT COAEPKAHUS

[Hudposas rpamoTHOCTH

1.1

['mobanbHas cerb Mutepuer. [P-agpeca y3noB. CeTeBoe XpaHEHUE HTaHHBIX.
MeTo/1bI MHUBUYAIBLHOTO M KOJUIEKTUBHOTO Pa3MEIICHUs HOBOI MH(pOpMaIiK B
WNurepuere. bonbiive naHHble (MHTEPHET-JAaHHBLIE, B YAaCTHOCTU JaHHBIC

COIMAJIbHBIX CETEH)

1.2

[Tousatne 00 wunHbopmanuoHHoi Oe30macHOCTH. YTrpo3bl HHGOOPMALIMOHHOM
Oe3omacHOCTH NpH padoTe B ri00ATbHOM CETH U METO/IbI MPOTUBOICHCTBUS UM.
[IpaBuna OGe3onacHoi ayTeHTU(UKALUU. 3amUTa JTUYHONW WH(pOpMAIMU B CETH
HNurepuer. besonmacHeie  cTpaterud  noBeneHus B cetd  VHTEpHeT.
[Tpenynpexaenue BOBIEUEHUS B JECTPYKTUBHLIE U KPUMHUHAIbHbIE (DOPMBI

CETeBOI aKTUBHOCTHU (KuOepOyJUIMHT, (PUIIUHT U JIpyTHE (HOPMBI)

1.3

Buner nestensnoctu B MutepHere. MHTepHeT-cepBUCH: KOMMYHHKAIIMOHHBIE
cepBHCHI (IMOYTOBAs Cly)K0a, BUICO-KOH(PEPEHII-CBSI3b U JIPYTHE), COPABOYHbBIC
caykObl (KapThl, pacrnucaHus W JAPYTU€), TMOUCKOBBIE CIYKObI, CIIyKOBbI
OOHOBJIEHHSI TIPOTpaMMHOrO oOecrnieueHus W Jpyrue cinyxObl. CepBHUCHI
rocyaapcrBeHHbix  ycayr. OOnadnble  xpaHwinuiia —JgaHHbix.  Cpeacrtsa
COBMECTHOM  pa3paboTku  10KyMeHTOB (onjaiH-oducel). IIporpammuoe
obecrieyeHue Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBbIE U Tpaduyeckue

PENaKTOPbI, CPEibl pa3padOTKU MPOrpaMm

TeopeTnueckue 0OCHOBbI HH(POPMATHKH

2.1

Mopens. 3amauun, peliaembie ¢ NOMOMLIbIO MozenupoBaHusi. Kiaccudukanum




Mojaened. Marepuanbubie  (HaTypHble) © HMH(GOPMAIMOHHBIE  MOJECIIH.
HenpepbiBHble ¥ auckpeTHble Mojeiau. WMmutanmonueie Mopaenu. HrpoBsbie

Mojaeau. OIeHKa COOTBETCTBHUS MOJEIHM MOJCIUPYEMOMY OOBLEKTY M LEJsM

MO/ICTTUPOBAHMS
2.2 Tabnanunbie mogenu. Tabnuia kak mpeacTaBICHUE OTHOLICHUS
53 ba3zsl nanHeix. OTOOp B TabiMie CTPOK, YAOBJIETBOPSIOIIUX 3aJaHHOMY
' YCIJIOBUIO
I'pad. Bepmmna, pebpo, nyts. OpueHTHPOBAHHBIE W HEOPUEHTUPOBAHHBIC
rpadel. Jlnuna (Bec) peOpa. Becoas matpuma rpada. lnumna nytu mexmy
2.4 BepimnHamu rpada. [Touck ontumansHoro nytu B rpade. HavanbHas BepiiuHa
(MCTOYHUK) M KOHEYHas BepuiMHa (CTOK) B OPHEHTUPOBAHHOM rpade.
Breiuucrienue KoauyecTBa nyTeil B HAMPaBICHHOM alMKINYECKOM Tpade
JlepeBo. Kopenn, BepmuHa (y3en), auct, pedpo (ayra) aepeBa. Beicota nepesa.
2.5 [TonnepeBo. Ilpumepsr wucnonb3oBaHusi jaepeBbeB. l[lepebop BapuaHTtoB ¢
MOMOIILIBIO JiepeBa
[TousaTne MmaTeMaTM4EeCKOW MOJENM. 3aJayd, pelIaeMble C  MOMOIIBIO
6 MaTeMaTHYECKOTO (KOMIBIOTEPHOTO) MOICTTUPOBAHUSI. Otnuune
' MATEMATUYECKOI  MOJIeJIM OT HATYpHOM MOJEIM UM OT  CJIOBECHOTO
(nmuTepaTypHOro) onucanus o0bEeKTa
OTanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: IOCTAHOBKA 3a/a4M, IOCTPOCHHE
57 MATEMATUYECKOI  MOJENM, nporpaMmHasi — peaju3alusi, TEeCTUPOBAHUE,
' [POBEJCHUE KOMITBIOTEPHOIO JKCIIEPUMEHTA, aHAJIM3 €ro pe3yJibTaToB,
YTOYHEHHE MOJICIH
3 AJNropuT™MBI ¥ IPOrPpaMMHUPOBAHUE
Pa3buenue 3amaun Ha noasanaud. CoCTaBjI€HUE AITOPUTMOB M MPOTPaMM C
3.1 UCIOJIb30BAHUEM BETBJICHUH, IIMKJIOB M BCIIOMOTATElIbHBIX AJITOPUTMOB JUIs
YIPaBICHUS UCIIOJIHUTEIEM WU JIPYTUMHU UCIIOJTHUTEIISIMU
3.2 Tabnauunepie BenuuuHbl (MaccuBbl). OaHoMmepHbie MaccuBbl. CocTaBieHUE H

OT/IajIka IpOrpamMM, pEAM3YIONUX  THUIOBBIE  AIrOPUTMBI  00paboOTKH
OJTHOMEPHBIX YHMCIIOBBIX MACCHBOB, Ha OJIHOM W3 53bIKOB NPOrpaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHblii AsroputrmMuyeckuii SI3bIK):
3aMoJHEHUE YHCIIOBOIO0 MAacCHBa CIy4alHBIMM YUCIaMH, B COOTBETCTBHH C
(bopmyoit uau myTéM BBOJIA YMCEN, HAXOKIECHUE CYMMBbI JJIEMEHTOB MAacCHBa,
JIMHEHHBIN IMOKCK 33IaHHOTO 3HAYCHUS B MACCHBE, IMOACUYET IJICMEHTOB MAaCCHBA,

YIOOBJICTBOPAKOLINX 3aJaHHOMY YCIIOBHIO, HaXO0¥XKICHHE MHHHMAaJIBbHOT'O




(MakcuMabHOTr0) AremeHTa MaccuBa. CopTUpPOBKA MaccuBa

33

OOpaboTka MOTOKAa AAHHBIX: BBIYUCICHUE KOJIMYECTBA, CYMMbI, CPEIHETO
apuMeTHyecKoro, MUHUMAIBHOIO M MAaKCHMAJIbHOIO 3HAYECHHUS DIIEMEHTOB

MOCIACA0BATCIIBHOCTH, YAOBICTBOPAUIUX 3aJaHHOMY YCIIOBHIO

34

Vnpasneuue. Curnan. OOpatHas cBsa3b. [lonydeHue curHaaoB ot HUppPOBBIX
JaTYUKOB (KacaHus, pacCTOSHUS, CBETa, 3ByKa U Apyroro). I[Ipumepsi
UCIOJIL30BAHUSl  NPHUHIMIIA OOpaTHOM CBSI3M B CUCTEMax  yIPaBICHHS
TEXHUYECKUMHU YCTPOMCTBAMHM, B TOM uwuciie B pobdororexHuke. [Ipumepsl
pOOOTU3UPOBAHHBIX CUCTEM (CHUCTEMA YIIPABJICHUS JBUKEHUEM B TPAHCHOPTHOM
CHUCTEME, CBapoyHasi JIMHHUS aBTO3aBOJa, ABTOMATU3MPOBAHHOE YIPABICHHUE
OTOIUICHHEM JIOMa, AaBTOHOMHAS CHCTE€Ma YIIPABICHHUS TPAHCIIOPTHLIM

CPE/ICTBOM M JIPYTHUE CUCTEMBI)

NubopmaniMOHHBIE TEXHOJIOTUH

4.1

[Toustie 00 3nmeKTpoHHBLIX TaOAUNAX. TUIBI JaHHBIX B SYEHKAX JJIEKTPOHHOM
Tabmuibl. PenakrupoBanue u popmarupoBanue tadnui. BerpoenHbie GyHKIMM
JUISL IOMCKA MAKCUMyMa, MUHUMYMa, CYMMbI U CPEIHEro apudmMeTruuecKoro.
CoprupoBka [aHHBIX B BBIICICHHOM auarnaszone. [loctpoeHue auarpamm
(rucrorpaMmma, KpyroBas juarpamma, To4e4yHas auarpamma). Beibop Ttuma

JMarpaMmbl

4.2

[IpeoOpazoBanue Gopmyn npu konupoBanuu. OTHOCHUTENbHAs, aOCOJMIOTHAs U

CMeEIlIaHHas ajjpecanus

4.3

YcrioBHBIE BBIMUCIICHUS B JJIEKTPOHHBIX Tabnunax. CyMMHpOBaHHE U MOJACYET
3HAYECHUH, OTBEYAIONIMX 3aJIaHHOMY YycioBuo. OOpaboTka OouiblMX HAOOPOB

JAHHBIX. YUucnennoe MOICITHPOBAHHUEC B JJICKTPOHHBIX Taﬁﬂuuax

4.4

Ponb uH(GOpMAIMOHHBIX TEXHOJIOTUH B PA3BUTUU DKOHOMHUKH MHpA, CTPAHBI,
peruona. OTkpbiThie oOpa3oBaTenbHble pecypchl. [Ipodeccun, cBs3aHHBIE C
uHpopmatukoii ¥ UHGOPMALMOHHBIMM  TEXHOJIOTUAMHU:  BeO-AU3aiiHED,
MPOrPaMMUCT,  pa3pabdoOTYUK  MOOMJIBHBIX  TMPUIIOKEHUH, TECTUPOBUIUK,
ApPXUTEKTOP IPOrpaMMHOI0 OOecreyeHus, CHEIHAIUCT IO aHAIIU3Y JIaHHBIX,

CUCTEMHBII aJIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbLHOM
IMMPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kox
NpOBepPsieMOro
TpedoBaHUs

[IpoBepsiembie TpeOOBAHUS K NPeAMETHBLIM pe3yJibTaTaM
0a30BOIr0 YpOBHS 0CBOEHHsI OCHOBHOI1 00pa3oBaTe/iLHOI
NPOrpaMmMbl OCHOBHOI0 00111ero oopazoBanus Ha ocHoBe ®I'OC

1

3HaTh (MOHUMATB)

1.1

Bnagenue OCHOBHbIMM  MOHSATHSAMM: HH(pOpMalLUg, Hepegaya,
XpaHeHue u o0padoTka uHpopMauu, aIropuT™M, MOJIENb, UDPOBOH
OPOAYKT M MX MCIOJIb30BAHME JUIS  PELICHUS Y4eOHBIX U

MPaKTHYCCKHUX 3a0a4

1.2

Bﬂa)]eHlf[C MOHATHAMH: BbICKA3bIBAHHUC, JIOTMYCCKAA  OICpanHs,

JIOTHYCCKOEC BBIPAXKCHHUC

VYmers

2.1

YMmeHue onepupoBaTh EAMHULAMU W3MEpPEeHHUs HMH(POPMALMOHHOTO

00BEMA U CKOPOCTH MepeaavyH JTaHHbIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH MHenble yuciaa ot 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS ¢ OCHOBAHHMAMH 2, 8,

16, BBITIOTHATH apu(MEeTUUECKHE OTIepaliui HaJl HUMU

2.3

YMeHue KOOUpOBaTh M JEKOJAUPOBATH COOOIICHUS M0 3aJaHHBIM
MpaBuiaM; TIOHUMAHUE OCHOBHBIX MPUHLMIIOB  KOJWPOBAHUS

uH(pOpMAIIUK PA3IUYHON MPUPO/IbI: TEKCTOBOM, rpa)MuecKoi, ayauo

2.4

VMeHHe 3anuchLiBaTh JIOTHUECKHE BBIPAXKCHHUA C HCIIOJIB30BAHHCM
JU3BIOHKIHH, KOHBIOHKIHH H OTPHUAHHA, ONPCACIATh HCTHUHHOCTb
JTOTHYECKHX Bblpa}KeHHﬁ, €CJIM HM3BCCTHBI 3HAYCHHA HCTHHHOCTH
BXOOALUMX B HECrO NEPEMCHHBIX, CTPOHTb T&GJ’[HL[I:I HCTHHHOCTH JIA
JTOTHYECKHX BprH}KeHHI‘/JI; 3aMUChIBATh JIOTHYCCKHUEC BBIPAXKCHHA Ha

U3Y4aeMOM A3bIKE IPOTPAMMUPOBAHHUS

2.5

YMeHHe COCTaBIlsiTh, BBINOJIHATH BPYYHYH0 M Ha KOMIIbIOTEpE
HECJIO)KHBIE  QITOPUTMbl IS YHOPABJIGHUS  UCHOJIHUTEISIMHU
(Yepenamika, Yepré&kHuK W Jpyrue); co3jgaBaTb U OTJIAKUBATh
IporpaMMbl Ha OJTHOM M3 S3bIKOB mporpammupoBanus (Python, C++,

[Tackans, Java, C#, Ilkoneublii Anropurmudeckuii  S3bIk),




peanu3yomniue HECI0KHBIE alrOPUTMbI 00PadOTKH YHCIIOBBIX JAaHHBIX
C UCIOJBL30BAHUEM LMKJIOB M BETBJICHUI; yMeHHE pa30uBaTh 3ajJayu
HA 10/3a/1a4u, UCIIOIb30BaTh KOHCTAHTBI, IEPEMEHHBIE U BBIPAKECHHS
pPa3UYHBIX ~ THUHOB  (YHUCIOBBIX, JIOTUYECKHUX, CHUMBOJIBHBIX);
AQHAIM3UPOBATL  NPEJJIOKEHHBIA  QJITOPUTM, ONpPEAEIATh, KaKue
pe3yiabTaTbl BO3MOKHBI IPU  3aJaHHOM MHOKECTBE HCXOJHBIX

3HAYEHUH

2.6

YMmeHne 3anucath Ha HM3y4aeMOM  SI3bIKE€  I[POrpaMMHUPOBAHUS
QITOPUTMBI IIPOBEPKH JICIMMOCTH OJHOIO LIEJIOr0 YHUCIa Ha JAPYroe,
POBEPKH HATYPAIBHOI'O YHCJIA HA MPOCTOTY, BhLAeNneHus nudp us
HATYpaJILHOTO 4YHUCIA, IOMUCK MAaKCMMYMOB, MHUHHUMYMOB, CYMMBbI

YUCIIOBOH MMOCICA0BATCIIBHOCTH

2.7

Brnanenue yMeHHMEM OpPHUEHTUPOBATLCS B MEPAPXUUECKOH CTPYKTYype
(haiinoBoii cucrtemsl, padotarh ¢ (HailIoOBOM CUCTEMOIT EPCOHATIBHOTO
KOMITBIOTEpPA C MCIOJb30BaHUEM Tpaduyeckoro wuHrepdeiica, a
HMCHHO: CO03JaBaTh, KOMHPOBaTbh, HNECPCMCINATh, MNCPCHUMCHOBLIBATD,

yAQISITh U apXUBUPOBATH (halsibl M KAaTAJIOTH

2.8

BH&)JCHHC YMCHHAMH W HABBIKAMH HCITOJIL30BAHUA HH(_‘JO]JMH.L[HOHHI)IX
H KOMMYHHKAIlHOHHBIX TEXHOJIOIuit o [MOMCKA, XpPaHCHHA,

00paboOTKM M nepeaayn U aHalIu3a pa3JIuyHbIX BUI0B UHGOpMaUU

2.9

YMenue BoIOMpaTh Cr1oco0 Mpe/ICTaBIeHUs JaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajauel (Tadyuilbl, CXeMbl, TpauKku, AUArpamMMmsbl) C
HCIIOJIL30BAHUEM COOTBETCTBYIOIIHX MPOrpaMMHBIX CpE/CTB

00pabOTKM JaHHBIX

2.10

YMmenue dopmaniuzoBath W CTPYKTYpUpPOBaTh  MHGMOPMAILIHIO,
UCTIONIB3YS  DJIEKTPOHHbIC TaOuILl 111 00padOTKM, aHaiM3a u
BU3YAIM3AlMM YUCIIOBBIX [AHHBIX, B TOM YHCJE C BbIICICHUEM
Juamna3zoHa TaOJuIbl W yHOPSAOYUBAHUEM (COPTUPOBKOH) €ro
DIIEMEHTOB; YMEHHUE MPUMEHSTh B IEKTPOHHBIX TaOIMIaX (HOPMYIIbI
Juisi  pacuy€ToB €  HUCHOJbL30BAaHUEM  BCTPOEHHBIX  (YHKIMIA,
a0COJIIOTHOM, OTHOCHUTEJILHOM, CMEIIAHHOM aJIpecaliuu; UCI0JIb30BaTh
DIIEKTPOHHBIE TAOIUIBI [JIs1 YUCIECHHOTO MOJEIMPOBAHUS B MPOCTBIX

3a/1avyax U3 pa3HbIX MPEJAMETHBIX 00acTei




INEPEYEHb 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBbIX HA OI'D
N0 UH®OPMATUKE

Kox

[IpoBepsieMblii J1IeMeHT COAEPKAHUS

[{uppoas rpaMOTHOCTH

H#HPartHt].

1

®aiinel U nanku (karamoru). [IpuHumnel moctpoeHus GaiI0BbIX
cucteM. [Tonnoe umsa daiina (nanku). [Iyts k daiiny (nanke). Padora ¢
(daiinaMm W KaTaJloraMM CpeACTBAMM  ONEPAIMOHHON CHCTEMBI:
CO3/l1aHUE, KOIIMPOBAHUE, NIEPEMEIEHUE, IEPEUMEHOBAHUE U yIaJICHUE
(aitnoB u manok (karanoros). Tumbl aitnoB. CaoilictBa (aiiios.
daiinoBeiii MeHemkep. llouck bailyioB cpeacTBamMu ONEpalmoOHHON

CHUCTEMBI

1.2

OO0benunenue kKomibioTepoB B ceThb. CeTh MHTepHer. Bed-cTpanuna,
BeO-caiit. Ctpykrypa ajpecoB BebO-pecypcoB. bpaysep. [louckoBbie
cuctembl. [louck wuHboOpMaUuM 1O KIWOYEBBIM CIOBAM M 10
nzoOpaxkenuto. JloctoBepHocTs uH(pOpMaIUK, MOJYYEHHON U3

Wurepuera. IP-aapeca y3noB. CereBoe XpaHEHHE JaHHBIX

TeopeTuueckue 0CHOBBI HH(POPMATUKU

2.1

JuckperHOCTh JaHHBIX. BO3MOKHOCTH ONUCAHUS HENPEPLIBHBIX
00BEKTOB M MPOLIECCOB C MOMOLIBLIO JUCKPETHBIX JaHHbIX.

CumBon. Andasut. MonHocte andasuta. JIBouuHslid  andasBur.
KonuyectBO  BCEBO3MOKHBIX — CJIOB  (KOAOBBIX  KOMOMHAIWIA)
(ukcupoBaHHOM miMHBLI B JBoMYHOM andasute. [IpeobpazoBanue
moboro andaButa K ABOMYHOMY. KOJIMYECTBO paszIMYHBIX CJIOB
(bUKCUPOBAHHOM JIJIUHBI B ajipaBUTE ONpeaeIEHHON MOIIHOCTH.
KoaupoBaHue cMMBOJIOB OJTHOTO ai(aBUTa ¢ IOMOIIBIO KOJOBBIX CIIOB
B pyrom andaBure, KogoBas Tabiauiia, aekoaupoBanue. Konuposanue
tekcToB. PaBHOMepHbIi koj1. HepaBnomepnsiii koa. Koaupoka ASCII.
Bocbmubutheie koaupoBku. llonsitue o xomupoBkax UNICODE.
JexonupoBanue CcoOOOIIEHUH € MCHOJIB30BAHUEM PABHOMEPHOTO U

HepaBHOMEpHOro koaa. Mupopmanuonubii 00bEM TeKcTa

2.2

Uudopmarmonnsiii 00béM naHHbIX. bUT — MUHMMa/bHAs €IUHMIA
KOJIM4YecTBa UH(POPMALIUUA — JBOUYHBINA pa3psi. EauHuLbI u3MepeHus

nHpopMamoHHOro 00bEMa naHHbIX. but, OaiT, kmobanT, meradaiir,




rurabaiT. CKkopocTs nepeavu JaHHbIX. EUHUIBI CKOPOCTH nepe1adu

JaHHBIX

2.3

Konuposanue uera. [[BeroBbie momenu. Mouens RGB. I'myOuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mnpenacraBiaeHue uzoOpaxenui. Ilukcens.
Ouenka wuHOpMAIIMOHHOTO O00BEMA rpadUueCKUX JAaHHBIX JUIS

pacTpoOBOTO U300paAKEHHS

2.4

KoaupoBanue 3Byka. Paspsanocts m uacrora 3anucu. KomuuectBo
KaHAJIOB 3aITUCH.
OneHka KONUYECTBEHHBIX MApPAMETPOB, CBS3aHHBIX C IPEACTABICHUEM

M XpPaHEHUEM 3BYKOBBIX (hailioB

2.5

Hero3uiuonubie ¥ MO3UIMOHHBIE CHUCTEMBI CUMCIEeHHS. AJhaBur.
OcnoBanue. Paspépuyras ¢opma 3amucu uyucna. [lepeBog B
JMECATHYHYK) CHCTEMY YHCEJI, 3alMMCaHHBIX B JPYrHX CHCTEMax
CUUCIIEHHS.

Pumckas cucrema cuucieHus

2.6

JBouunas cucrema cuucienus. [lepeBoj Lenbix yucen B npeaesax ot
0 no 1024 B nBOUYHYIO CUCTEMY cuuciieHHs. BocbMepuuHas cucrema
cuncnenus. [lepeBoj umnces U3 BOCbMEPUYHOM CUCTEMBI B AIBOUYHYIO U
necsaTUuHyi0 cuctembl u oOparHo. lllectHaauarepuunas cucrema
cuucinenus. llepeBoj wMcen M3 HIECTHAALATEPUYHON CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECSATUYHYIO CHCTeMbl U 0OpaTHO.

Apubmernueckue onepamuu B JBOUYHONU CUCTEME CUUCTICHUS

2.7

Jloruueckue BwICKa3biBaHus. JIOrMyeckue 3HAYEHUSI BBICKA3bIBAHUIA.
DeMeHTapHbIe M COCTaBHbIE BbiCKasbiBaHUs. Jloruueckue onepaiuu:
«u» (KOHBIOHKIIMS, JIOTHYECKOE YMHOMKEHHUE), «Win» (IU3BIOHKIIHS,
JIOTMYECKOE CJIOKEHUE), «He» (Joruveckoe otpuiianue). [Ipuopurer
goruueckux —omnepauuil. OnpenelieHHEe UCTUHHOCTH  COCTABHOIO
BBICKA3bIBAHMSI, €CJIIM M3BECTHbI 3HAYEHUS UCTUHHOCTH BXOMSIIUX B
HEro 2JIEMEHTAPHbIX BbICKa3bIBaHMU. Jlormueckue BbIpaKeHHS.
[TpaBuna 3anucu Jjorudeckux BolpakeHuil. IlocTtpoenume Tabuig

HCTHHHOCTH JIOTHYCCKHX Bblpa}KCHI/Iﬁ

2.8

Jlornueckue 2eMEHTBLI. 3HAKOMCTBO € JIOTHYECKHMH OCHOBAMH

KOMITLIOTEPA

2.9

HermnpeposiBHBIE M AUCKpETHbIE Mojeau. MMurtaimonubsie Mojemnu.




Urposbsie Monenu. OneHka ajeKBaTHOCTH MOJEIH MOJICTUPYEMOMY

00BEKTY U LEISAM MOJICTUPOBAHUS

2.10

Tabnuunesie monenu. Tabnuia Kak NnpeacTaBlIeHUE OTHOLIEHUs. basbl
naHHbix. OTOOp B TAOMMIE CTPOK, YAOBICTBOPSIONIMX 3aJaHHOMY

YCIIOBHIO

2.11

['pad. Bepiuna, pebpo, My Th. OpUEHTHUPOBAHHBIE u
HeopueHTUpoBaHHbie rpadbl. J{nmuHa (Bec) pedpa. Becosas marpuia
rpada. /lnuna nytu Mexay BepimmHamu rpada. [louck ontumanbHOro
nyTtu B rpade. HayanbHas BepiivHa (MCTOYHUK) M KOHEYHAs BEpILIMHA
(cTok) B opueHTHpOBaHHOM rpade. Bbruuciaenue konuyecTBa myTeu B

HANPABJICHHOM alIMKINYEeCKOM rpade

2.12

Hepeso. Kopens, Bepuuna (y3en), auct, pedpo (ayra) aepesa. Boicota
nepesa. [loanepeBo. Ilpumepst ucnonb3zoBanusi aepeBbeB. [lepebop

BApHAHTOB C MIOMOILBIO JepeBa

AJNrOpUTMBI U IIPOrPAaMMHPOBAHUE

3.1

CgoiictBa anropurma. CrocoObl 3anvcu aJroputMa (CJIOBECHBIN, B
BUJI€ OJIOK-CXEMBI, ITPOrpaMma).

CocraBiieHue aIropuTMOB U IIPOrPaMM C UCIOJIb30BAHUEM BETBIICHHUIA,
NUKIOB M  BCHOMOraTelbHBIX  QJITOPUTMOB  JUJISi  yIPaABICHHS
ucrionHutenem  (Pobor, Yepenamka, Yepré&xkHuk U Apyrue).

BrinosiHeHHne anropuTMOB BPYUHYIO U HAa KOMITBIOTEPE

3.2

SA3bik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IxonbHBIN ATTOPUTMUYECKUN SI3bIK).

Cucrema  OporpaMMHUpPOBaHUS:  PEAAKTOP  TEKCTAa  HPOrpamm,
TPAHCISATOP, OTJIATIHK.

[lepemennasi: Tun, wums, 3HadeHue. Llenbie, BellecTBEHHbIE U
CHUMBOJIbHBIE [IEPEMEHHBIE.

Oneparop npucBauBaHusg. ApuPMETUYECKUE BBIPAKEHUS U TMOPSI0K
X BbluuciieHus. Omnepanuy ¢ LEJIbIMH YHCIAMH: LIEJIOYUCICHHOE
JelieHue, ocTtatok OT jeieHusi. BerBiaenus. CocTaBHbIE YCIIOBUS
(3amMch  JIOTMYECKUX  BBIPAKEHMH  HA  U3y4aeMOM  s3bIKe
nporpaMmmupoBanus). Haxoxaenue MuHUMyMa

M MAaKCUMyMa U3 JIBYX, TPEX U 4eThIpEx uucell. PeleHne KBajpaTHOro
YpaBHEHHUS, UMEIOUIEro BeliecTBeHHble KopHH. [{uki ¢ ycroBuem.

Anroputm EBxiinzia st HaxoxAeHUs HauOOJIbIIEro o0Iero J1eauTens




JBYX HaTypajbHBIX unces. Pa3OueHue 3anucu HaTYpajabHOTO 4HCIA B
MO3ULIMOHHOM CHUCTEME C OCHOBAHUEM, MEHBIIIMM WU paBHbIM 10, Ha
otnenbHbie UGpLL. [{ukn ¢ nepeMeHHOW. AJNTOPUTMBI MPOBEPKH
JETUMOCTH OJIHOTO LEJIOT0 YHCA HAa APYroe, MPOBEPKH HATYPaIbHOTO

YHCIIa HA TPOCTOTY

33

OOpaboTka CcUMBOJIbHBIX  JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE)
nepeMeHHbie. [locumBosibHass oOpabotka crtpok. [loacu€r uacTtorbl
MOSIBJICHUS] CUMBOJIA B CTpoKe. BerpoeHuble hyHKIMU 1711 00paboTKu

CTPOK

34

OmnpeneneHue BO3MOKHBIX PE3yJIbTATOB pPabOThI alnropurMma IpH
JJAHHOM MHOKECTBE BXO/HBIX JAHHBIX, OIPEIEICHHE BO3MOKHBIX

BXOJHBIX JAHHBIX, IPUBOAALIHX K JaHHOMY PE3YyIbTATY

3.5

Tabnuunbie  BenmuuuHbl  (MaccuBbl).  OJHOMEPHBIE  MACCHUBBI.
CocraBiieHne M OTIaJIKa OPOrpaMM, PEaU3yIOLIUX  THIIOBbIE
AIrOPUTMbl 00padOTKH OJIHOMEPHBIX YHUCIOBBIX MACCHBOB, Ha OJIHOM
u3 sA3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#,
IkonbHBIH ~ ANropuTMUYECKUN  SI3bIK):  3alOJHEHHE YHCIOBOTO
MacCHBa CIy4YallHBIMHU YMCIIAMH, B COOTBETCTBMM C (OpMyJIoil uiam
nyTéM BBOJA 4YHMCEJ, HAXOXKIACHME CYMMbI DIIEMEHTOB MAacCCHUBa,
JVHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE, MOJCUET DIIEMEHTOB
MAacCHBa, YJOBIIECTBOPSAIOUIUX 3aJaHHOMY YCIOBHIO, HAXO0XKICHUE
MUHUMAJIbHOTO (MaKCHMMaJIbHOTO) 3jeMeHTa MmaccuBa. CopTupoBka
maccuBa. OOpaboTka mNOTOKa MJaHHBIX: BBIYUCICHUE KOJUYECTBA,
CYMMBI, CpeHero apudmeruueckoro, MUHHMAJIBHOTO u
MAaKCUMAJIbHOTO  3HA4Y€HHs  DJIEMEHTOB  IOCJIEJ0BATEIbHOCTH,

YAOBIETBOPAIOIINX 3aJaHHOMY YCIIOBUIO

3.6

Vnpasnenue. Curnan. OOpatHas cBsa3b. [lonmyuenwe curHajioB ot
1M (DPOBBIX TATYUKOB (HAIPUMEP, KaCaHUs, pACCTOSAHMS, CBETA, 3BYyKa).
[TpuMmepbl UCMONBL30BaHUS TPUHIUIIA OOpPATHOH CBSI3M B CHUCTEMax
YOpPaBJICHUS TEXHUYECKUMHM YCTPOUCTBAMHU C MOMOIIbIO JATYUKOB, B

TOM 4YHCJIC B pOﬁOTOTCXHHKe

NupopmarimoHHbIe TEXHOJIOTUH

4.1

TexkcToBbIE MOKYMEHTBI M MX CTPYKTYPHBIE DJIEMEHThI (CTpaHUIIA,
a03a11, CTpoka, CJIOBO, CUMBOJ).

TekcToBbIH MponEccoOp — MHCTPYMEHT CO3JIaHUs, PEJaKTHPOBAHUS U




(¢opmatupoBanus tekctoB. [IpaBuna Hadbopa tekcra. PenakrupoBanue
tekcta. CpoiictBa cumBosioB. [lpudrt. Tuner mwpudros (pydnensie, ¢
3aceykaMu, MOHOLMpUHHBIE). [TonykupHOE U KypCUBHOE HauepTaHUE.
CgoiictBa a03aneB: rpaHulbl, a03alHBIII  OTCTYN, WHTEPBAI,
BeipaBHUBaHue. [lapametpsl cTpanunbsl. CtuneBoe (hopMatupoBaHHeE.
CtpykrypupoBaHue WH(OpMAIMK C MOMONILIO CIUCKOB W TaOMIIL.
MuoroypoBueBbsie  criucku. JloOaBrnenue TabmuIL B TEKCTOBBIE
JIOKyMeHTbl. BcraBka wu300pakeHUH B TEKCTOBBIE JIOKYMEHTHI.
OOrekanue M300paKeHU TEKCTOM. BKIIOYEHME B  TEKCTOBBIN
JOKYMEHT auarpamm, Gopmyli, HyMepaluu CTPaHUL], KOJIOHTHUTYJIOB,

CCBUIIOK M APYTIHUX 3JICMCHTOB

4.2

PactpoBbie pucynku. Mcnonbs3oBanue rpadMuecKux NpuMUTUBOB.,

Onepauuu pegakTUpoBaHusi rpapUuecKux OOBEKTOB, B TOM YHUCIIE
1udpoBbix GoTorpaduii: M3MEeHEeHUE paszMepa, oOpe3Kka, MOBOPOT,
oTpakeHue, padbora ¢ o0iacTaMu (BbIJACICHUE, KOMTMPOBAHUE, 3aJIMBKA
[IBETOM), KOPPEKIUsl LBETa, SPKOCTU U KOHTpPACTHOCTU. BekropHas
rpaduxa. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEICTBAMHU
TEKCTOBOI'0 MPOLIECCOpa WIM JIPYIUX MOporpaMMm (MPHIOKEHHUI ).

JloOaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHThI

43

[ToaroroBka mMynbTuMeauiHbIX npeseHTauuii. Cnaiin. /lobaBnenue Ha
cnag tekcra W m3zoOpaxkeHuil. Pabora ¢ HECKOJBKUMH Clai1aMH.
JlobaBneHne Ha claij  ayquOBU3YaIbHBIX JIAHHBIX. AHMMAaUs.

['unepccouikn

4.4

Tumnbl 1aHHBIX B sYEHKaX AJIEKTPOHHOW TaOiuilbl. PenakTupoBanue u
¢bopmatupoBanue Tabnui. BcerpoeHHble (GyHKUMM 1S TTOMCKA
MAaKCUMyMa, MHUHUMYMa, CYMMbI M CpPEIHEro apu(mMeTuyeckoro.
CoptupoBka JaHHBIX B BblJeJeHHOM JuanasoHe. [loctpoenue
auarpamm  (ructorpaMma, — KpyroBas — auarpamma, — TO4YE4Has
nuarpamma). Beibop tuna nuarpammel. [IpeoOpazoBanue dhopmyin mnpu

KOIMUPOBAaHHH. OTHOCHTCHBHH}[, abcomoTHas ¥ CMelIaHHas aapecanus

4.5

VY¢noBHBIC BBIMUCICHUS B YICKTPOHHBIX TaOmuiax. CyMMUpOBaHHUE U
noACY€T 3HAYEHUN, OTBEHAIOMIMX 3aJaHHOMY ycioBuiw. OOpaboTka
Oosbmiux  HAOOpPOB  AaHHBIX. YHCIEHHOE  MOJIETMPOBAHME B

INECKTPOHHBIX Taﬁﬂuuax
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