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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nH(popMaTUKE Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs COCTaBJICHA HA
OCHOBE TpeOOBAaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o00miero obOpaszoBanus, npenacrtaBieHHbix B @I'OC 00O, a Taxxke QenepanbHOM
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma no nHpOpMaTrKe Ma€T MPeICTaBICHUE O MEJsIX, 00mIel cTpaTernu oOydeHus,
BOCIIMTAaHUS W Pa3BUTUS OOYYAIOMIMXCS CpeACTBaMH HWH(POPMATUKKM HAa 0a30BOM YpOBHE,
YCTAaHABJIMBAaET  00s3aTeNbHOE  TPEJAMETHOE  COJEpXKaHWEe,  NPEAyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHUE TI0 pa3zeiiaM U TeMaM.

[Iporpamma mno wuHpOpMATHKE ONpEHEIsSeT KOJUYECTBEHHbIE M  KadeCTBEHHBIE
XapaKTCPUCTUKU y‘IC6HOl"O Marepuajga I KaKA0oro roaa HW3yd€HHUA, B TOM YHCIC JIA
COZIEPKATEIBHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJSA (IIPOMEXKYTOUYHOW AaTTeCTalluu
oOyuaronuxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX PabOT, FOCY/IapCTBEHHOW UTOTOBOW aTTECTAIUH).

[Tporpamma o uHQpOpPMATUKE SIBISETCS OCHOBOMW /I COCTABJICHHUS aBTOPCKUX y4eOHBIX
porpamMM, TEMATHIECKOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

Hemssmu n3ydenns ”HGOPMATHKHA HA YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHMSI SBIISIOTCS:

(dbopMuUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd HH(DOpPMATUKH, JOCTHIKEHUSM HAaydyHO-TEXHHYECKOro Iporpecca U
0OLIECTBEHHON MPAKTHKY, 3a CUET pa3BUTHS MPeEACTaBIeHUN 00 HHGOPMAIIUHN KaK O BaXKHEHUIIIEM
CTPATETHYECKOM pEeCypce pa3BHTHSI JMYHOCTH, TOCYIapcTBa, OOIIecTBa, MOHWMAHHUS POJA
MH(OPMALMOHHBIX MPOIIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MH(DOPMALIMOHHBIX TEXHOJIOTHI B
yCIOBUSX U(PPOBON TpaHChHOPMAIIK MHOTHX cep KU3HU COBPEMEHHOTO O0IIEeCTBa;

obecrieueHrne yCJIOBHM, CIOCOOCTBYIOIIUX Pa3BUTHIO AIITOPUTMUYECKOTO MBILIUICHUS Kak
HE0OX0IMMOTO YCIIOBUS MPO(EeCcCHOHANBHOMN EATENbHOCTH B COBPEMEHHOM HMH(OPMALMOHHOM
o01IecTBe, MPEINoJIararollero CrmocoOOHOCTh 00yJaromerocss pa3oMBaTh CJIOXKHBIE 3a/ayd Ha
Oosyee mpocThie MOA3aJayu, CpPaBHUBATh HOBBIE 3aJaud C 3ajayaMi, pPEIIEHHBIMH DaHEe,
OTIPEENATH IIaru AJs JOCTH)KEHUS pe3yabTaTa U Tak Jaliee;

dbopMupoBaHMEe U pa3BUTHE KOMIETEHIMN O0Oydaromuxcs B 00JacTU HCIOJIb30BAHUS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, B TOM YWCJe 3HAHUI, YMEHUN U HaBBIKOB
paboTel ¢ HHPOpMAIMEN, MPOrpaMMHUpPOBAHUS, KOMMYHHMKAIIMKM B COBPEMEHHBIX LH(POBBIX
cpelax B yCIOBHUAX oOecrieueHus: HHPOPMAIIMOHHOM 0€30IaCHOCTH JINYHOCTH 00Yy4aroIIerocs;

BOCITUTaHHE OTBETCTBEHHOTO U M30UPATENLHOTO OTHOMICHHS] K MHPOpPMAIUHU C Y4ETOM
MPaBOBBIX M HJTUYECKUX aCIEKTOB €€ pacnpoCTpaHEHHs, CTPEMIICHHS K MPOJIOJDKEHUIO
oOpa3oBaHusi B 001acTH MHGOPMALMOHHBIX TEXHOJIOTUW U CO3UJATENbHOW JEATEIbHOCTH C
MIPUMEHEHHEM CPEJICTB UH(OPMAITMOHHBIX TEXHOJIOTHA.

Nudopmaruka B 0CHOBHOM 00I11IeM 00pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(POPMATHKH KaK HAyYHOW JUCHUIUIMHBI, H3y4arolled 3aKOHOMEPHOCTH
MPOTEKAHUS M BO3MOKHOCTH AaBTOMATH3alMU HH(DOPMAIIMOHHBIX MPOLECCOB B Pa3IUYHBIX
CUCTEMaXx;

OCHOBHBIE OOJIACTM TNPUMEHEHUS HWHPOPMATUKH, TNPEKIE BCEro HHPOPMALMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIBHYIO cdepy;

MEeXAMCIUILTUHAPHBIN XapakTep HHPOPMATHKU U MHPOPMAITHOHHOM IS TEILHOCTH.

N3yuenne wuHGOPMATUKU OKa3blBae€T CYLIECTBEHHOE BIMAHUE Ha (QOpPMUpOBaHUE
MHUPOBO33pEHUsI 00yUarOIIerocs, ero *XKM3HEHHYI0 MO3MLUIO, 3aKJIa/IbIBA€T OCHOBBI MOHUMAHUS
MPUHIUIOB  (QYHKIIMOHUPOBAHHUS M HWCHOJB30BaHUS WHGOPMAIMOHHBIX TEXHOJOTHH Kak
HEOO0XOMMOTO0 HMHCTPYMEHTa MNPAKTUYECKU JIOOOH NEesATeIbHOCTH M OJHOro M3 Haubolee
3HAYMMBbIX TEXHOJIOTMYECKHX NOCTH)KEHUH COBpPEMEHHOH LuBMIM3aLUU. MHOTHE MpeaMeTHbIe
3HAaHUS U CIOCOOBI JESTEIHbHOCTH, OCBOCHHBIE O0YYAIOUIMMHCSA MPU U3YYE€HUH WH(POPMATUKH,
HaxXoJAT NpPUMEHEHHWE KaK B paMKax 00pa3oBaTelIbHOro Ipoliecca NpU HM3YYEHUH JPYTHX
MPEeIMETHBIX 00JIacTel, TaK M B WHBIX XKU3HEHHBIX CUTYAIUSX, CTAHOBSATCS 3HAUYUMBIMH JIJIS



(hopMUPOBAHUS KAUECTB JINYHOCTH, TO €CTh OPHEHTUPOBAHBI Ha (JOPMHUPOBAHUE METAIIPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB O0y4YEHUSI.

OcHoBHble 3amaunm  ydyeOHoro mpenmera «MHpopmarukay — copmMHupoBaTh Yy
00yUaroIXCs:

MOHMMAaHWE NPUHIMIIOB YCTPOWCTBA M (YHKUMOHHUPOBAHUS OOBEKTOB IH(PPOBOTrO
OKpPYXXCHHSI, TPEICTABICHUS 00 HCTOPHHM W TEHISHIMSX pa3BUTHS HH(POPMATHKH Iepuoja
1 poBoii TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

3HaHUS, YMCHHUS U HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/a4, BO3HUKAIOIINX B MPAKTHIECKOM
JESITEILHOCTH, JUTsl UX PEIICHUs C TTOMOIIHI0 HH(MOPMAITMOHHBIX TEXHOJIOTHH, YMCHUS U HABBIKU
(hopMaIM30BaHHOTO OMKMCAHUS TIOCTABJICHHBIX 33]1a4;

6a30BbIe 3HaHU 00 WH(MOPMAIIMOHHOM MOJICIIMPOBAHHUH, B TOM YHCIIE O MaTEMAaTHYECKOM
MO/ICITUPOBAHUH;

3HAHME OCHOBHBIX AITOPHUTMHUYECKUX CTPYKTYp M yYMEHUE MPUMEHSATH 3T 3HAHUS IS
MOCTPOEHHSI AJITOPUTMOB PELICHUS 33134 110 UX MaTeMAaTHIECKUM MOJIEIISIM;

YMEHHUSI M HaBBIKM COCTaBJECHHUS MPOCTHIX MPOrpaMM MO TOCTPOCHHOMY aJITOPHTMY Ha
OJTHOM M3 SI3BIKOB MTPOTPAMMHPOBAHUS BEICOKOTO YPOBHS;

YMEHHS W HaBBIKM 3(PPEKTHBHOTO WCIOIB30BAHUS OCHOBHBIX THITOB TPHKIIATHBIX
nporpaMMm (TIPUIJIOKEHH) 00Iero Ha3HaUYCHUsI U MH(OOPMAITHOHHBIX CUCTEM JUTSl PEIISHUsS C UX
MOMOIIBIO TIPAKTUYECKUX 3a/ad, BJaJieHHe 0a30BBIMH HOpPMAMH WH(MOPMAIMOHHOW STHKH U
mpaBa, 0CHOBaMHU WH(OPMAITMOHHOW 0€30TTaCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETHPOBATh pE3YJAbTAThl PEIICHHs] NPaKTHYECKUX 3ajad C
MOMOIIBI0  MH()OPMAIMOHHBIX  TEXHOJIOTHH, MPUMEHATh TOJYYCHHBIC PE3YJIbTaThl B
MIPAKTHYECKOU JIEATEITbHOCTH.

Henun w 3amaum w3ydeHuss WHPOPMATHKKA HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
OTPEEINAIOT CTPYKTYpPY OCHOBHOTO COJAEpKaHHsS Y4eOHOro MpeAMeTa B BHJIE CIEIYIOIIUX
YeThIPEX TEMATUUYECKUX Pa3/IeNIOB:

nudpoBasi r(paMOTHOCTB;

TEOpEeTUYeCKre OCHOBBI HMHPOPMATUKY;

QITOPUTMBI U TPOrPaMMHUPOBAHUE;

nH(OPMALIMOHHBIE TEXHOJIOTUH.

Ha n3ydyenue nndopmatuku Ha 6a30BoM ypoBHe oTBoauTCs 102 yaca: B 7 kimacce — 34 vaca
(1 gac B Henemo), B 8 kimacce — 34 yaca (1 gac B Hemeno), B 9 kimacce — 34 gaca (1 yac B Heemo).

COJEPKAHUE OBYYEHUA
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udpoBasi rpaMOTHOCTH

KoMmnbloTep — yHHBepcajibHOE YCTPOCTBO 00pa00TKH JaHHBIX

KowMmmbroTep — yHHBepcanbHOE BRIUHUCIUTENBFHOE YCTPOHCTBO, paboTaroiiee o mporpaMMme.
Tunel  KOMIBIOTEPOB:  MEPCOHATbHBIE  KOMIIBIOTEPHI,  BCTPOEHHBIE  KOMIIBIOTEPHI,
CYMEepPKOMIBIOTEPHI. MOOHIIbHBIE YCTPOICTBA.

OcCHOBHbBIE KOMIIOHEHThl KOMIIbIOTEpa M MX Ha3HaueHue. lIpouneccop. OnepaTuBHas u
JONTOBpEMEHHAs MaMsITh. Y CTpOHCTBA BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JATYUKA MOOUIBHBIX
YCTPOMCTB, CPe/ICTBA OMOMETPUUYECKON ayTeHTUDUKAIIIH.

Uctopus paszBuTusi KOMIBIOTEPOB U MporpaMMmHOro obOecmeueHusi. [loxonmeHus
KOMIbIOTEpOB. COBpEMEHHBIE TEHICHIIMH PA3BUTHUSL KOMITbIOTEPOB. CyNEepKOMIBIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[TepconanpHblii KOMMIBIOTEp. [Ipolieccop u ero xapakTepuCTHKH (TaKToOBas YacToTa,
paspsaHocTh). OnepaTuBHas namMsaTth. JlonroBpeMeHHas maMsiTh. Y CTPOWCTBA BBOJIA U BBIBOJA.



O0BEM XpaHUMBIX JaHHBIX (OTIEpaTUBHAS MAMSATh KOMITBIOTEPA, XKECTKHUI M TBEPAOTEIBHBIN ANCK,
MOCTOSIHHAS TAaMSITh CMapT(HOHA) U CKOPOCTH JIOCTYTIA ISl PAa3JIMYHBIX BHJIOB HOCHTEIICH.

Texnuka 6e30MacHOCTH U MTpaBUia pabOTHI HA KOMITBIOTEPE.

IIporpammsl U JaHHBIE

[Iporpammuoe obecnieuenue komibioTepa. llpukmagHoe mnporpaMMHOe oOecredeHue.
CucremHoe nporpamMmmHoe oOecneueHue. Cucrembl mnporpammupoBaHus. [IpaBoBas oxpana
nporpaMM W JIaHHBIX. becrmiaTHble W ycloBHO-OecriatHeie mporpammbl. CBoOoaHOE
IIPOrpaMMHOE OOecIeueHue.

@aiinel 1 nanku (karanoru). [lpuHnunel nmoctpoenust ¢aitoBeix cuctem. [lomHoe wMms
¢daima (mankw). Ilyre x ¢aiiny (mamke). Pabora ¢ daitmlaMmu u Karajgoramu CpeacTBaMu
OIIEPALIMOHHOM CHUCTEMBI: CO3JaHue, KOIIMPOBAHUE, IIEPEMELICHUE, IEPEUMEHOBAHUE U YAAJICHHUE
(haiinoB u manok (katanoro). Tumel ¢aitios. CoiicTBa ¢aitnoB. XapakTepHble pa3mMepsl (aitioB
pa3IMYHBIX THUIMOB (CTpaHMIIA TEKCTa, 3JIEKTpPOHHAas KHMra, ¢otorpadus, 3amuch IECHH,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanus HaHHbIX. lcmosib30BaHME MpOrpaMM-
apxuBaTopoB. Daiinoslil MeHexkep. [lonck (aiinos cpeacTBaMu ONepaluOHHON CUCTEMBI.

KomnbroTepHbie BUPYCHI U Apyrue BpeIOoHOCHbIE porpaMMsbl. [IporpamMmsl Aj1s 31U THI OT
BHUPYCOB.

KoMmnblorepHsie ceTn

O6benuHeHne KOMIBEIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuna, Bed-caiit. CTpyKkTypa
aapecoB BeO-pecypcoB. bpaysep. I[louckoBwie cuctemsbl. [lonck nHGOpManuu Mo KIHOYEBHIM
CJIOBaM U 10 U300paxkeHuto. JfoctoBepHOCTh HHPOPMALIHH, ITOJTydeHHOU U3 MHTepHeTa.

CoBpeMeHHbIE CEpPBUCHI UHTEPHET-KOMMYHHKAITHH.

CereBoil aTHKeT, 0a30Bble HOPMBI HH(OPMALMOHHONW ATHKH M IpaBa NHpu paboTe B
Nutepuere. CtpaTerun 6e3omacHoro noseneHus B MlaTepHeTe.

Teopernyeckue 0CHOBbI HHPOPMATUKH

HNudopmanust u nHGopMaMOHHBbIE MPOLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHSATHN COBPEMEHHOMN HAYKH.

Nndopmanust kak CBeACHUS, TMpEAHA3HAUYEHHBIC JJIS BOCIPHUSTHUS YEJOBEKOM, H
nH(pOopMalKs KaK JaHHbIE, KOTOPhIE MOTYT ObITH 00pa0OTaHbl ABTOMATU3UPOBAHHONW CUCTEMOMH.

JIMCKpeTHOCTh TaHHBIX. BO3MOKHOCTH OnMcaHusl HEMPEPHIBHBIX 0OBEKTOB U MPOIECCOB C
IIOMOIIBIO JUCKPETHBIX JaHHBIX.

Nudopmanronnsie npoiecchl — MPOLECChl, CBsI3aHHbIE ¢ XpaHEHHUEM, peoOpa3oBaHUEM U
repeaaven JaHHbIX.

IlpencraBaenue uHpoOpMaAUN

CumBos. Andaut. MomHocth andaBura. Pa3zHooOpaswe S3bIKOB U ajaaBHTOB.
EctectBennble u popmanibHbIE S3bIKU. AJIPaBUT TEKCTOB HAa PYCCKOM si3bIKe. JIBOMYHBIN andaBuT.
KonmnuecTBo BCEBO3MOKHBIX CIOB (KOJOBBIX KOMOUHAIMI) (PMKCUPOBAHHON JJTUHBI B IBOUYHOM
andasure. IlpeobpazoBanue mrodoro andasura Kk aBoHYHOMY. KOJIMYECTBO pazMUYHBIX CIIOB
(buKCcHpOBaHHOM JJTMHBI B al(aBUTE OMPEIEIEHHON MOIITHOCTH.

KoaupoBanue CHMBOJIOB OJJHOTO aji(aBUTa C TOMOLIbIO KOJOBBIX CJIOB B IPyroM ajihaBuTe,
KOJI0Bas TabJInIa, JEKOIUPOBaHHE.

JlBonunsblii kox. IlpeacraBineHue MAaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
angasure.

NudopmanonHbiii 00bEM JaHHBIX. bBUT — MUHMManbHAas €IMHUIA KOJMYECTBA
uHbOpMalUK — ABOMYHBIA pa3psi. EnuHuns! usmepenus HHGOpMaMmoHHOTO 00bEMa TaHHBIX.
bur, GaiiT, kmno0OalT, MerabanT, ruradair.

CkopocTb nepenauu JaHHbIX. EQUHUIBI CKOPOCTH NEPEIAUYH JAHHBIX.

KomupoBanue texcroB. PaBHoMepHblll koa. HepaBHomepnsblii kon. Kommposka ASCII.
BocsmuouThsie koaupoBku. [lonstue o kogupoBkax UNICODE. JlekoaupoBanue cooOuieHnit ¢
HCIOJIb30BAHUEM PAaBHOMEPHOTO U HepaBHOMEPHOTo Koaa. MHpopMamoHHbIii 00bEM TeKCTa.



Hckaxxenue nHpoOpMaum npu nepeaaye.

OOmiee mnpexacraBieHHE O U(PPOBOM MPEACTABICHUH ayAMOBU3YAIbHBIX M APYIHX
HEIPEPBIBHBIX JTAHHBIX.

Komuposanue nBera. [{BeroBsie mogenu. Moaens RGB. I'myouna konupoBanus. [Tanurpa.

PactpoBoe u  BekTopHOe mpexacTaBieHue — u3oOpaxenuid. [Tukcenms.  Orenka
MH(POPMAIMOHHOTO 00bEMA rpadUIeCKUX JaHHBIX IS PACTPOBOTO M300PaKEHHUSL.

Konuposanue 3Byka. Pa3psinHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaIOB 3aIluCH.

OneHka KOJMYECTBEHHBIX IApaMeTpOB, CBS3aHHBIX C IPEACTABICHUEM U XpaHEHHEM
3BYKOBBIX (DaiiJioB.

NHpopmanoHHbIe TEXHOJTOTHH

TexcToBbIE JOKYMEHTBI

TexkcToBBIE TOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ad3all, CTpOKa, CJIOBO,
CHUMBOI).

TexcToBBI TpoIleCCOP — MHCTPYMEHT CO3/aHus, PEJaKTUPOBaHUS M (OpMaTUPOBAHUS
tekcToB. [IpaBmna Habopa tekcra. PenaktupoBanue tekcta. CBoictBa cumBoIoB. [lpudt. Turst
upudroB (pyOieHsle, ¢ 3aceykaMu, MOHOIIUpUHHBIE). [lomykupHOE U KypCHBHOE HauepTaHHUE.
CpoiicTBa a0zaleB: TrpaHHIbl, a03al[HBIA OTCTYH, WHTEpBaJl, BbIpaBHHMBaHHE. I[lapameTpbl
ctpanauilsl. CtriieBoe (hopMaTHPOBAHHE.

CrpykrypupoBanue HMH(OpPMALUA C MOMOLIbIO CHHCKOB M Tabnui. MHOroypoBHEBbIE
cnucku. Jlob6aBieHue Tadnuil B TEKCTOBBIE JOKYMEHTHI.

BceraBka m3o0pakeHuil B TEKCTOBbIE JOKyMeHThl. OO0TekaHue H300pakKeHUH TEKCTOM.
BxuroueHue B TEKCTOBBIM JOKYMEHT AMarpamm, (Gopmyll, HyMepaluuu CTPaHUll, KOJOHTUTYJIOB,
CCBIJIOK U IPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['010coBoii BBO TekcTa. ONTHYECKOE
pacno3HaBanue Tekcta. KommbroTepHsiii nepeBoa. Mcnonb3oBanue cepBucoB MHTepHeTa uist
00paboTKH TEKCTA.

Komnbrorepnas rpaguka

3HaKOMCTBO C rpaduueckuMu penakropamu. PactpoBble pucynku. Hcnonb3oBanue
rpaduyecKux MPUMUTHBOB.

Omneparuu pelakTUPOBaHUS T'paPUIECKUX 00BEKTOB, B TOM YHUCIIe TU(POBBIX poTorpaduii:
U3MEHEHHE pa3Mepa, oOpes3ka, IMOBOpPOT, OTpakeHue, paboTa ¢ obnacTsMu (BBIICICHUE,
KOIKMPOBaHUE, 3aIMBKa I[BETOM), KOPPEKIIHS IIBETA, SPKOCTH U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEACTBAMHU
TEKCTOBOTO TIpoIleccopa WM APYrux mporpamm (mpuiiokeHuit). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B TOKyMEHTHI.

MyJsibTUMeIMIiHbIE TIPe3eHTAllNH

[ToarotoBka MynpTUMEAMMHBIX Mpe3eHTanuil. Cnaiin. JloOGaBrenue Ha ciaid TeKCTa U
n3o0paxenuii. Pabora ¢ HECKOJIBKUMHU ClaiiaMu.

JloGaBneHue Ha ciaii] ayAMOBU3YyalIbHBIX JaHHBIX. AHUMaNUA. [ unepccoliKu.

8 KJIACC

TeopeTuueckue 0CHOBbI HH(POPMATHKHU

CucreMbl cUHCJIeHUS

Heno3uimonnele # TO3WIMOHHBIE CUCTeMBbI cuncieHus. Andasutr. OcHoBaHUE.
Pa3Bépuyras dopma 3ammcu uucina. IlepeBos B JECITUUHYIO CHUCTEMY YHUCEIN, 3alHCAHHBIX B
JPYTUX CHCTEMaX CYUCIICHUSI.

PuMckast cucteMa CYMCIIEHUS.



JBonunas cucrema cuucienus. [lepeBon uenbsix ymcen B mpenenax ot 0 go 1024 B
JBOMYHYIO CHUCTEeMYy cuucieHus. BocemepuuHnas cucrema cuucienus. llepeBony uucen wu3
BOCBMEPHYHON CUCTEMBI B IBOMYHYIO U ACCATHUHYIO CUCTEMbI M 0OpaTHo. IllecTHanmaTepuanas
cucreMa cuuciaeHus. [lepeBojx umcen M3 IMIECTHAAUATEPUYHOM CHUCTEMBI B JBOMYHYIO,
BOCBMEPHUHYIO U JIECATHYHYIO CUCTEMBI U 00PATHO.

ApupmeTnueckie onepaniy B JBOUYHON CUCTEME CUNCIICHUSI.

DJieMeHThl MaTeMATH4YeCKOil JTIOTUKH

Jlornueckue BbICKa3biBaHUS. Jlornmueckue 3HAU€HUs BBICKA3bIBAHWN. ODJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUs. JIornueckue onepannu: «u» (KOHbIOHKIIHS, JOTMUECKOE YMHOKEHHE),
«u» (AU3BIOHKIUS, JIOTUYECKOE CIIOKEHHE), «He» (Jlormueckoe oTpuianue). Ilpuopurer
jJoruyeckux onepauuid. OnpeneseHne HCTUHHOCTH COCTaBHOTO BBICKa3bIBaHMsI, €CIM U3BECTHBI
3HAYEHUS MCTHMHHOCTH BXOJAIIUMX B HEro OJJIEMEHTAapHbIX BbICKa3bIBaHUU. Jlornueckue
BbIpakeHus. [lpaBuiia 3ammcu sorudeckux BblpaxeHHil. IlocTpoeHue TabMUI HMCTUHHOCTU
JIOTUYECKUX BBIPAKEHUH.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE

Hcnonnuresn u aJirOpuTMbL. AJITOPUTMHYECKHE KOHCTPYKUMHU

[lonarne anroputma. McnosHHTENM anrOpuTMOB. AJITOPUTM Kak IUIaH YIIPABIICHUS
HCIIOJIHUTEJIEM.

CpoiictBa anroputma. CrnocoObl 3amucy alropurMa (CJIOBECHBIH, B BHE OJIOK-CXEMBI,
MporpaMma).

ANTOPUTMHUYECKUE KOHCTPYKIMHU. KOHCTpyKIMS «cienoBaHue». JIMHEHHBIH alrOpuTM.
OrpaHM4eHHOCTh JIMHEHHBIX aAJITOPUTMOB: HEBO3MOYKHOCTh NPENYCMOTPETHh 3aBUCHMOCTh
IIOCJIE0BATEIBHOCTH BBINOJHAEMBIX IEHCTBUI OT UCXOIHBIX JaHHBIX.

KoHcTpykiusi «BeTBieHHEe»: MOJHAS U HenosiHas (GopMbl. BbinonHeHne 1 HEBBIOJIHEHUE
ycloBUs (MICTUHHOCTH U JIO)KHOCTb BbICKa3biBaHus). [IpocThie U cOCTaBHbBIE YCIOBHUSL.

KoHCcTpyKnusi «IOBTOPEHHUs»: LUKIBI C 33JaHHBIM YHCIOM IMOBTOPEHUH, C YCIOBHEM
BBITIOJTHEHU S, C IEPEMEHHOM LIUKIIA.

Pa3zpabotka mist opMambHOrO MCHOJHUTENS AIrOPUTMA, MPHUBOJALIETO K TpedyeMoMy
pe3ynbTaTy MpU KOHKPETHBIX HCXOJHBIX JAaHHBIX. Pa3paboTka HECIOKHBIX aJrOpPUTMOB C
WCII0JIb30BaHUEM IIMKJIOB M BETBIICHUH Ui yIpaBiieHUs (OpMaTbHbIMU UCIIOTHUTEISIMU, TAKUMU
kak PoOot, Yepenamika, YepTé&kHuK. BhInonHeHHe anropuTMOB BPYYHYIO U Ha KOMIIBIOTEDE.
CuHTakcuyeckue 1 Joruyeckue ommoku. OTKa3bl.

SI3BIK MPOrpaMMHUPOBAHUS

A3k mporpammupoBanust  (Python, C++, Ilackanb, Java, C#, IkonbHbIN
ANTOpUTMHUYECKHH S3BIK).

Cucrema nporpaMMHUpPOBAHUS: PEAKTOP TEKCTA IPOrpamMM, TPAHCIATOP, OTIIATUHK.

[lepemenHas: Tun, umsi, 3HaueHue. Llenble, BeNeCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. ApUPMETHUECKHE BBIPAKEHUS U MOPAJOK HX BBIYHCICHUS.
Onepanuu ¢ 1eabIMU YUCIIaMHU: HENOYUCIEHHOE JEJIEHUE, OCTATOK OT JICIICHHUS.

BetBinenus. CocraBHble yCIOBHS (3alUCh JIOTMYECKUX BBIPAKEHUM HAa M3y4yaeMOM SI3bIKE
nporpamMmupoBanusi). HaxoxaeHne MUHIMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHCET.
Pemenune kBagpaTHOTO ypaBHEHUs, UMEIOUIETO BEIIECTBEHHBIE KOPHH.

Jmanorosas oTjiajka IpOrpaMm: MOLIArOBOE BBINIOJHEHUE, MPOCMOTP 3HAUEHUU BEJTUYMH,
OTJIa/IOYHBIN BBIBOJI, BBIOOP TOUKU OCTAaHOBA.

Hukn ¢ ycnoBuem. AnroputM EBkiuaa Ui HaxoxJIeHUsT HAMOOJIbILEro OOIIero JenuTels
JIBYX HaTypaJbHBIX 4Hcel. Pa30neHne 3amucyu HaTypalbHOTO YMCIa B MO3UIIMOHHON CHCTEME C
OCHOBaHWEM, MEHBIIIUM WK paBHBIM 10, Ha OT/IENbHBIE TIH(PHI.

[ukn ¢ nepeMeHHON. AJITOPUTMBI POBEPKH AETUMOCTH OJIHOTO LIEJIOT0 YHMCIIa Ha JIPYroe,
IIPOBEPKH HAaTypaJIbHOTO YHCJIa Ha IPOCTOTY.



O06paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) ITepeMeHHbIe. [locuMBOIbHAS
o0paboTtka cTpok. [Togcdy€r YacTOThI MOSBICHUSI CUMBOJIA B CTpOKe. BeTpoennsie GpyHKIMU Ist
00pabOTKH CTPOK.

AHaJN3 aJIrOpUTMOB

Omnpenenenrne BO3MOXKHBIX PE3YJIbTaTOB pabOThl AJIroOpuTMa IPU JAHHOM MHOYKECTBE
BXOJIHBIX JAaHHBIX, ONPEIEIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOJALIMX K JaHHOMY
pe3yibTary.

9 KJIACC

u¢posasi rpaMOTHOCTH

I'nodanbnas cetb UHTepHeT U cTpaTernu 6€30MacHOro noBeaeHus B Heil

I'moGanpHas cets Wntepner. IP-agpeca y3moB. CereBoe XpaHeHUE MaHHBIX. MeTonbI
MHIUBUAYAJIBHOTO M KOJUIEKTMBHOIO pa3MellleHns HoBoM uHpopmaimu B UuTepHete. bombiine
JaHHbIE (MHTEPHET-/IaHHbIE, B YaCTHOCTH JaHHbIE COLIUATIBbHBIX CETEN).

[Tonsatue 00 mHMOPMAITMOHHON 0€30MaCHOCTH. YTPO3bl HH(OPMAITMOHHONW 0€30MMacHOCTH
npu pabotre B TJOOaNbHOW CETH M METOAbl NpoTHBOjeHcTBUS uM. [lpaBuma Oe3zomacHoOi
ayreHTUUKanuu. 3amurta JuyHOW uH(popMauuu B UHrepHere. be3omacHble cTpareruu
noBeaeHus B Murephere. IlpenynpexieHne BOBI€YEHHS] B JECTPYKTUBHbIE M KpPUMHHAJIbHbBIE
(hopMBbI ceTeBOM aKTUBHOCTHU (KHOEpOYIITMHT, QUILUHT U Ipyrue Gopmbl).

Pabora B MH()OpMAIIHOHHOM NPOCTPAHCTBE

Buner nearenpHocTH B VHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAIIMOHHBIE CEPBHCHI
(moutoBass ciyx0a, BHICO-KOH(PEPEHII-CBS3b W JAPYTrHU€), CIPABOYHBIE CIIY>KObI (KapThl,
pacrnucaHus ¥ APYTUe), MOMCKOBBIC CITYXKOBI, CIIY>KObI 0OHOBJICHUS TPOTPAMMHOTO 00CCTICUCHHMSI
u ipyrue ciyk0b1. CepBUCH rOCyAapcTBEHHBIX yciyr. O0nauHble XpaHuauiia AanHbix. CpeacTsa
COBMECTHOHM pa3pabOTKHU JOKYMEHTOB (oHmaiH-oducel). [IporpaMmMmHoe obecrieueHne kKak BeO-
CEepBHC: OHJIAMHOBBIE TEKCTOBBIEC U I'pauyecKre peAaKTOPhl, CPelbl pa3padOTKU MPOrPAMM.

Teopernyeckue 0CHOBbI HHPOPMATUKH

MoaeanpoBaHue KaKk MeTO/ MO3HAHUS

Monens. 3amaym, pemraeMbie C MOMOIIBI0 MojenrpoBanus. Kitaccuduranum Mozemnei.
MarepuanbHble (HaTypHbIC) U HHPOPMAIIMOHHBIC MOJIeTTH. HerpephIBHBIC M IMCKPETHBIC MOICITH.
Nmurtanmonnsie monenu. Urposeie monenu. OLeHKa afeKBAaTHOCTH MOJEIU MOAECTUPYEMOMY
O00BEKTY M LIEJISIM MOJICITUPOBAHHSI.

Tabmuunbie Moaenu. Tabnuiia Kak MpeICTaBICHUE OTHOIIICHUSI.

bazel nanabx. OTOOp B TaOMHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIIOBHUIO.

I'pad. Bepuiuna, pedpo, nmyrs. OpreHTHPOBaHHBIE U HEOPUEHTHPOBaHHBIE Tpadbl. JnuHa
(Bec) pebpa. BecoBas marpuna rpada. [nuna nyru wmexay BepmmHamu rpada. Ilomck
ONTUMANBHOTO MyTH B rpade. HavanbHas BepmnHa (MCTOYHHMK) U KOHEYHAsI BEpIIMHA (CTOK) B
OpUEHTUPOBAaHHOM rpade. Brlumcienne koauuecTBa MyTe B HAMpPaBICHHOM alUKIMYECKOM
rpade.

HepeBo. Kopens, BepiuHa (y3en), TucT, pedpo (yra) aepesa. Beicota nepesa. [loanepeso.
[Tpumeps! ucnonb30BaHus JepeBbeB. [lepeGop BapHaHTOB ¢ MOMOIIBIO JAepeBa.

[TonsiTne mMaTemaTueckol Mozenu. 3ajaud, pelraeMble C MOMOIIbI0 MaTeMaTHYeCKOTo
(KOMITBIOTEpHOTO0) MoAearpoBaHus. OTIMYMe MaTeMaTUYeCKOH MOJETN OT HaTypHON MOJAEIH U
OT CJIOBECHOTO (JIUTEPATypHOT0) OITMUCAHUS 0OBEKTa.

Otanbl  KOMIIBIOTEPHOTO  MOJEIMPOBAHMS:  IOCTAHOBKAa  33Ja4yd,  IOCTPOCHUE
MaTeMaTH4YeCKOM  MoJenu, MporpaMMHas — peaju3alus, TECTUPOBAaHUE,  MpPOBEICHHUE
KOMIBIOTEPHOT0 AKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yIbTaTOB, YTOUHEHHE MOJICIH.



AJITOPUTMBI M IPOTPAMMHUPOBAHHE

Pa3paboTka aaropuTmMoB U NporpamMm

PazOuenue 3amaum Ha mnomzamaun. CocTaBlieHHME aIrOPUTMOB M MPOrPaMM  C
WCIIOJIb30BAHUEM BETBJICHWW, IMKJIOB M BCIIOMOTATEIbHBIX AJITOPUTMOB JUISl YIPaBICHUS
ucronaHuTesnieM PoOOT wiau ApyruMu MCIIONHUTEISIMH, TaKUMHU Kak Yepemnamika, YepTExHUK U
JIPYTUMHU.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. CocCTaBiIeHHE M OTIaJIKa
MporpaMM, pPeasiu3yIIINX TUIIOBBIE AITOPUTMBbI 00PAOOTKH OJTHOMEPHBIX YHUCIOBBIX MAaCCHUBOB,
Ha OJHOM U3 s3BIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IkonbHBIN
AnroputMuueckuii  fI3bIK): 3aMOJIHEHHE YHCIOBOTO MAacCHUBa CIIyYaWHBIMU YHCIAMHU, B
COOTBETCTBUU C (POPMYJION WJIM MYTEM BBOJIA YHCEN, HAXOXKJICHUE CYMMBI DJIEMEHTOB MAaCCHBA,
JIMHEWHBIM TIOMCK 3aJJaHHOTO 3HA4YeHWS B MacCHUBE, IIOJCYET DJIEMEHTOB MAacCHBA,
YAOBJIETBOPSIOMINX 33JaHHOMY YCJIOBHIO, HAXOXJIEHHE MHHHUMAIHHOTO (MaKCUMaJIbHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka MOTOKa  JAaHHBIX:  BBIYMCIEHWE  KOJIMYECTBA, CYMMBI,  CpPEIHEro

apH(bMeTqucxoro 5 MHUHHUMAJIBHOT O n MaKCHUMaJIbHOT'O 3HA4YCHUA DJIEMEHTOB
MIOCJIEIOBATEILHOCTH, YAOBIETBOPSIONINX 33/1aHHOMY YCIOBHIO.
Yupasienue

VYnpasnenue. Curnan. O6partHasi cBs3b. llomydyeHue cuUrHagoB OT HUMPOBBIX JATYUKOB
(kacaHusl, pacCTOSIHMSI, CBETA, 3ByKa U Apyroro). [Ipumepsl ncnoib30BaHus MpUHILIAIIA 0OpaTHON
CBSI3M B CHCTEMAx YIPaBJICHNS TEXHUYECKUMH YCTPOMCTBAMHU C TOMOIIBIO TATYUKOB, B TOM YHCIIE
B pOOOTOTEXHHUKE.

[Tpumepsb! poOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS ABMKEHUEM B TPAHCIIOPTHOM
cucTeMe, CBapOyHasl JIMHUS aBT03aBOJIa, ABTOMATU3UPOBAHHOE YIIPABJIEHHE OTOIUIEHUEM JI0Ma,
aBTOHOMHasl CHCTEMa yIpaBJIEHUS! TPAHCIIOPTHBIM CPEICTBOM U APYIHe CUCTEMBI).

HNudopmMannoHHble TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsitne 006 >nMeKTPOHHBIX TaOnumax. TUMbl JaHHBIX B slYEHKAX SIEKTPOHHOM TaOIHUIBI.
PenaktupoBanue u popmarupoBanue tabnui. BerpoenHnble GyHKIMM IS TOUCKA MaKCUMYyMa,
MUHHUMYMa, CyMMbI U cpeaHero apudmernueckoro. CopTUpoBKa MTaHHBIX B BBIJICICHHOM
nuanaszone. [loctpoenue auarpamMm (rucrorpamma, KpyroBasi AnarpaMma, To4euHasi JuarpamMmma).
Br16op Tuna quarpammebi.

[IpeoGpazoBanue dopmys mpu KonupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS U CMELIaHHAS
azpecaunus.

YcioBHBIE BBIYMCICHUS B 3JIEKTPOHHBIX TaOnumax. CyMMUpOBaHUE U MOACUYET 3HAUYCHUH,
OTBEUAIOUIUX 3aJaHHOMY ychoBuio. OOpaboTka Oonbliux HAOOPOB HaHHBIX. YucieHHoe
MOJENUPOBAHUE B JIEKTPOHHBIX TAOIHUIAX.

NudopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 0011eCTBE

Ponp mHGOpMAIMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHKH MHpA, CTPAHBI, PErHoHa.
OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsa3anubie ¢ UHPOPMATUKON U MHHOOPMAITMOHHBIMU TEXHOJIOTUSAMU: BeO-TU3aliHeD,
MPOrPaMMHUCT,  pa3paboOTYMK  MOOWIBHBIX  MPUIOKEHUH, TECTHUPOBIIHK, aAPXUTEKTOP
IIPOrpaMMHOTO 0OecrieueH s, CIIeIHAIUCT 0 aHAIU3Y JaHHBIX, CHCTEMHBIM aIMUHUCTPATOP.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS MHPOI'PAMMBI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA



W3yuenne mHPOpMATHKH HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpPaBICHO Ha
JIOCTIKEHHE OOYYalOIIMMUCS JMYHOCTHBIX, METAlpEJAMETHBIX M TPEAMETHBIX PpE3yIbTaTOB
OCBOCHHS COJIEpKaHHUS y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JImgaOCTHEBIC pE3yIbTaTbl HMMCIOT HAIIPABJICHHOCTL Ha PCHICHUE 3aJa4 BOCIWTAHMA,
Pa3BUTHS U COLMAITN3AIUH 00yUYaIOIINUXCs CPECTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrate u3yuenus MHPOPMATUKH HA YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUS Yy
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THYHOCTHBIC PE3yIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYIBTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HacJI€eAU0, IIOHUMAaHNUE 3HAUYCHUA I/IH(i)OpMaTI/IKI/I KaK HayKU B JXM3HU COBPEMCHHOTIO O6IIICCTBa,
BIIaJICHUE JIOCTOBEPHOU MH(POpMAIIUE O TTepeIOBBIX MUPOBBIX U OT€UECTBEHHBIX JTOCTIKEHHSIX B
obnmacti MHPOPMATUKH W MHPOPMAIMOHHBIX TEXHOJIOTUHM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX
3HAHUSX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OpuCHTallusd Ha MOPAJbHBIC HCHHOCTH W HOPMbBI B CHUTyallUAX HPABCTBECHHOI'O BI)I60pa,
T'OTOBHOCTHh OIICHUBATH CcBOE MOBCACHUE W IMOCTYNKH, 4 TAKKE MOBCACHUEC U MOCTYIKHU APYTUX
J'[IO)IGf/i C MO3MIMKU HPABCTBCHHBIX W IIPABOBBIX HOPM C y‘—IéTOM OCO3HaHu HOCJ'IG)ICTBI/Iﬁ
IMOCTYIIKOB, aKTUBHOC HECIIPUATHEC aCOITUAJIBHBIX ITOCTYIIKOB, B TOM YHCJIC B HHTepHeTe;

3) rpaskIaHCKOr0 BOCIIUTAHUSA:

OpEACTAaBJICHHUE O COLOUAJIbHBIX HOpMax M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHUBE, B TOM YHCJIE B COLIMAJIBHBIX COOOLIECTBaX, COOMIOACHNE MpaBuil 0e30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0€30I1aCHOTO MOBEIACHUSI B HHTEPHET-Cpesie, TOTOBHOCTh K pa3HOOOpa3HoOi
COBMECTHOHM JEATEIbHOCTH MPU BBHINOJHEHUH YYEOHBIX, [MO3HABATEIbHBIX 3aJay, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHME K B3aMMOIOHHMMAHHUIO M B3aMMOIIOMOIIM B Tpoliecce 3TON
y4eOHOM AesaTeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBApUILEH
C TO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TOCIIEICTBUIN MOCTYIKOB;

4) HeHHOCTeil HAYYHOIr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHYECKUX  TPEACTaBICHUI 006  uHpopmanuu,
MH(OPMALIMOHHBIX  Mpolleccax U HHPOPMAIMOHHBIX TEXHOJOTHAX, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU U COCTABISIONINX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYYHON KapTUHBI MHUPA;

UHTEpeC K OOy4eHHMIO U TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa3oBaHNI0, 0CO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00OyueHUs B JallbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMHM HAaBBIKAMHM HCCIIEJIOBATEIbCKON AEATEIbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OIbITA, HAONIOJICHUH, TOCTYIIKOB U CTPEMJIEHHE COBEPIICHCTBOBATH IIYTH
JOCTHKEHHS HHIUBUYATbHOTO U KOJJIEKTUBHOTO OJaronoyyus;

c(hOpMUPOBAHHOCTH MH(OPMALIMOHHOHN KYJIbTYpPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpPaTypoi, pa3HOOOpa3HBIMU CpEICTBAMU
MH(GOPMAIMOHHBIX TEXHOJIOTUH, a TaKKe€ YMEHHUS CaMOCTOSITEIbHO ONPEAENATh LEIH CBOEro
oOy4yeHus, cTaBUTh U (GopMyaHpoBaTh s cedsl HOBbIE 3a7auyd B yu€0e M I103HABATEJBHOM
JeATeIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATENLHON JAEATEILHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE LICHHOCTH XU3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 3JI0pOBBIM 00pa3 *HU3HM, B TOM YHCJIE€ M 3a CYET OCBOEHMs U COOMIOJIEHHs] TpeOOBaHUIA
6€e30IacHOM KCIUTyaTaluy CPeICTB MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI;

6) TPy10BOr0 BOCIIUTAHUA:

MHTEpeC K MPaKTHUECKOMY HM3Y4eHHUIO mpodeccuil U Tpyaa B chepax npodeccuoHanbHOM
NeATeNbHOCTH, CBSI3aHHBIX € HMH(OPMATHKON, MPOrpaMMHpPOBaHHEM U HH(OPMAIIMOHHBIMU



TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHUSAX HAyKH WH(OPMATHKH U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOp U IOCTPOEHHME WHIUBUIAYyaJIbHONM TPAeKTOPUM OOpa3oBaHMs H
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;

7) 3K0JI0OrN4eCcKOro BOCIIMTAHMA:

OCO3HAHHUE IJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U MyTel UX PEIICHUs, B TOM
quclie ¢ y4€TOM BO3MOKHOCTEN NH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ananranumn od0yuaromerocs K M3MeHsIIOIUMCS YCJI0BHSAM COLMATbHOM U NPUPOAHOI
cpelbl:

OCBOEHHE OOYYarOIIMMUCS COIHUAIBHOTO OIBITA, OCHOBHBIX COIHAIBHBIX POJICH,
COOTBETCTBYIOILIMX BEIYyHIEH JEATENIbHOCTH BO3pacTa, HOPM U IpaBWI OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATIBHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIIUX
B BUPTYQJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHS MPOrpaMMbl 1O HH(OPMATUKE OTpPaXKaroT
OBJIAJICHUE YHUBEPCAIbHBIMHU y4eOHbIMU JNENCTBUSIMU — MTO3HABATEJIbHBIMU,
KOMMYHUKAaTUBHBIMH, PETYJIATHBHBIMHU.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YdeOHbIE 1eCTBHS

ba3oBble 1ornyeckue 1eMCTBHUSA:

YMEHHE OINpeAeNsATh TOHATUS, Cco37aBaThb OOOOIIEHHUs, YCTaHABIMBAaTh AaHAJIOTUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSATEIBHO BBIOMPATh OCHOBAaHUS M KPUTEPUU JUIS KilacCU(UKALINU,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3HM, CTPOUTH JIOTMUECKHUE PACCYXKACHUS, NeiaTh
YMO3aKJII0YeHUs (MHIYKTUBHBIE, IEAYKTUBHBIE U [0 aHAJIOTHUHU) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATh U IPeoOpa3oBbIBaTh 3HAKU U CUMBOJIbI, MOJEIU U CXEMBI
JUIS pellieHrs y4eOHbIX U M03HABATEIbHBIX 33/1a4;

CaMOCTOSITENIBHO BBIOMpATh CMOCOO pelieHuss ydyeOHOW 3afauu (CpaBHHUBATHh HECKOJBKO
BApUAHTOB peIlIeHUs, BHIOMpaTh Hanbosee MoAX0AIIHM ¢ Y4ETOM CaMOCTOSITENIbHO BbIJCIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

(dbopMynupoBaTh BOIMPOCH], (PUKCUPYIOIIME pa3pblB MEKIY pEalbHBIM M JKeJaTelbHbIM
COCTOSTHUEM CHUTYyalluU, 0OBEKTa, 1 CAMOCTOATEIBHO yCTaHABINBATh HICKOMOE U JIAHHOE;

OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OPMAIUIO, MOIYYCHHYIO B XOJIe
UCCIIeIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeWIIee pa3BUTHE TMPOILIECCOB, COOBITHM U HX
MIOCJICJICTBUS B aHAJIOTMYHBIX MJIM CXOJIHBIX CUTYAIUAX, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00
UX pPa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

BBISBIIATH AeUIUT WH(GOPMAIIUU, JaHHBIX, HEOOXOJUMBIX IJIs PElIeHUs MOCTAaBJICHHOM
3a/1a4u;

MPUMEHSTh PA3UYHbIE METOJbl, WHCTPYMEHTBI W 3allpoChl NpU TOWCKE H OTOOpe
MHG(OPMALIUY WU TAHHBIX U3 UCTOYHHUKOB C YUETOM MPEAI0KEHHOM yueOHOM 3a/1auM U 3aJaHHBIX
KpUTEPUEB;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(OPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MpEACTABICHHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMYy TpeAcTaBieHUs HHOOPMALMH H
WUTIOCTPUPOBATH pellacMble 3a/1a4l HECIOKHBIMU CXEMaMH, TUarpaMMaMu, UHOW TpaduKoil u
X KOMOMHALUSIMU;

OILICHUBATh HAJAEKHOCTh HWH(MOpPMAIMU IO KPHUTEPUSM, MPEUIOKEHHBIM YUUTEIEM MU
cOpPMYIMPOBAHHBIM CAMOCTOSTEIIHHO;

3P PEKTUBHO 3alIOMUHATH U CUCTEMATU3HPOBATh UH(POPMALIHIO.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe 1eliCTBUS

Oo0menmne:

COTIOCTAaBIISITh CBOU CYKACHUS C CY)KJICHUSIMH APYTHX YUaCTHUKOB JHUAIOTa, 0OHAPYKHUBAThH
pa3IM4Me U CXOJICTBO MO3UIINN;

NyOJIMYHO  TMPEACTaBIATh  PE3yJAbTaThl  BBIMOJHEHHOTO  OMbITa  (IKCHEPHUMEHTA,
HCCTIE0BaHUs, TIPOCKTA);

CaMOCTOSITENIbHO BBIOMpATh (OopMaT BBICTYIJICHUS C YYETOM 3a/Jay MPE3CHTALUU U
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUHU C HUM COCTABJIATh YCTHBIE U MUCbMEHHBIE TEKCTHI C
HCI0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas 1€ATEJILHOCTD (COTPYAHUYECTBO):

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON W MHIUBUIYaIbHOU pabOThHI MpHU
pElIeHUH KOHKPETHON PpOoOIeMBbl, B TOM YHUCIIE€ IPU CO3AaHUU MH(OPMALIMOHHOTO IPOAYKTA;

MPUHUMATh LeJdb COBMECTHOW HH(OPMALMOHHOM AESITeNbHOCTH HO cOopy, obOpaboTke,
nepenave, Gopmanuzanu UHPOPMAIH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ NOCTUKEHUIO:
pacnpenensiTh poJiu, I0ToBapuBaThCsl, 00CYKAaTh MPOIECC U PE3YIbTAT COBMECTHOU pabOThI;

BBITIOJIHATh CBOIO 4YacTh paboThl ¢ MHPOpMaIed Wi HHOOPMALMOHHBIM HPOIYKTOM,
JOCTUTasi KAYeCTBEHHOTO pe3yJibTaTa M0 CBOEMY HaIlPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C
JOPYTUMU YJIeHaMU KOMaH/Ibl;

OIICHMBATh Ka4eCTBO CBOEro BKJIaJa B OOIIMI MHPOPMAIMOHHBIN MPOAYKT 110 KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS;

CpaBHHMBAaTh pE3yJbTaThl C HCXOJHOW 3ajadyeld W BKJIAJ KaXJOro YiIeHa KOMaHIbl B
JNOCTHKEHHE pPe3yIbTaToB, Pa3AeisaTh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
[IPEIOCTABJICHUIO OTUYETA TIepe]] TPYIIIOH.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUueOHbIE 1elCTBUS

Camoopranuszanms:

BBISIBIISITH B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX MPOOJIEMbI, TPEOYIOIIE PEIICHNUS;

OpUEHTUPOBATHCSA B PA3IUYHBIX TMOJXOJaX K MPUHATHIO pelIeHUud (MHAUBUIYyaTIbHOE
MIPUHSATHE PEIICHUHN, IPUHATUE PEIICHUI B TPYIIIE);

CaMOCTOSITENILHO COCTABIISITh AITOPUTM PEIICHUS 3a/1a4u (MU €ro YacTh), BHIOUPATh CIIOCO0
peuieHus y4eOHOHM 3amaun ¢ y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAiaraeMble BapUaHThl PElICHU;

COCTaBIIATh IUJIAH JIEHCTBUH (TUIaH peaau3allid HaMEYeHHOTO AallfOpUTMa pelieHus),
KOPPEKTUPOBATh MPEIOKEHHBIN aNrOPUTM C YIETOM MOTYUYSHUS HOBBIX 3HAaHUN 00 M3ydyaeMoM
00BEKTE;

JienaTh BBIOOP B YCIOBHSIX MPOTHBOPEUMBON HH(pOpMaImu U OpaTh OTBETCTBEHHOCTH 3a
peuieHue.

CaMOKOHTPOJIB (pediexcust):

BIIAIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAINH U PEIICKCHH;

JlaBaTh OLEHKY CUTYALIMH U Tpeaararh jiaH e€ U3MEeHEHUS;

YUUTBIBATh KOHTEKCT U MPEABUAETH TPYJAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPH PEIICHUN
yueOHOI 3a/1a4H, aJanTUPOBATh PEIICHUE K MEHSIOUTUMCS 00CTOATEIHCTBAM;



OOBSICHATH TPUYMHBI JIOCTM)KCHUS (HEIOCTMDKEHUS) pe3ylbTaTOB HH(POPMAITMOHHON
ACATCIIbHOCTH, HOaBaTb OLCHKY HpI/IO6peTéHHOMy OIbITY, YMCTb HAaXOJUTHb IIO3UTUBHOC B
MIPOU3OLIECAIIEH CUTYALlUH;

BHOCHUTBb KOPPCKTUBLI B ACATCIBHOCTb Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HU3MCHUBIINXCA
CUTYallU, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa IIETH U YCIOBHUSM.

OMOIMOHATbHBIA HHTE/IEKT:

CTaBHUTH ceOs1 Ha MECTO JPYTrOro YejIoBeKa, IOHUMATh MOTHBBI M HAMEPEHUS IPYroro.

IpunsTHE CEOsI M APYTHX:

0CO3HaBaTh HEBO3MOYKHOCTh KOHTPOJUPOBATH BCE BOKPYT JaXKe B YCIOBHSAX OTKPBITOIO
JOCTYyIA K JIF0OBIM 00bEMaM HH(DOPMAITHHL.

HNPEIMETHBIE PE3YJIBTATHBI

K xony o6yuenust B 7 kjacce y oOyuaromierocsi 0yayT cOpMHUpPOBAHBI CICIYIONINE YMEHHUS:

MOSICHATh Ha TPUMEpaxX CMBICH MOHATUHN «HHpOpMalus», «MH(POPMAIIMOHHBIN Mpo1ieccy,
«0o0paboTka HHGOPMALHIY, «XpaHEHHE HHHOPMAITINY, «Tepenada HHPOpMaIun,

KOJMPOBATh W JCKOIMPOBATH COOOUICHMS IO 33/JIaHHBIM IPaBHJIaM, JEMOHCTPHUPOBATH
MMOHMMAaHKE OCHOBHBIX MMPUHITUIIOB KOJUPOBAHUS UH(POPMAITUHU PA3TUIHON TPHPOJIBI (TEKCTOBOM,
rpaduyeckoil, aynno);

CpaBHUBATh JUTUHBI COOOIICHWH, 3allMCAHHBIX B Pa3JMYHBIX al(aBUTaX, OMEPHPOBATH
€IMHULIAMU U3MEpEHUS] HHPOPMAIIMOHHOTO 00bEMa U CKOPOCTHU NEpeIaull TaHHBIX;

OIICHUBAaThb W CPaBHUBATH pa3Mepbl TEKCTOBBIX, I'padUUYECKUX, 3BYKOBBIX (ailioB H
BH1€0(DaiisioB;

MIPUBOJIUTh MPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS M mepefaud WHGOpMaluy,
CpPaBHHMBATh UX KOJIMYECTBEHHbBIE XapaKTEPUCTUKU;

BBIJICNISITh OCHOBHBIE ATalbl B UCTOPUH U MOHUMATh TEHJICHIIUU Pa3BUTHUS KOMIIBIOTEPOB U
MIPOrpPaMMHOTO OOecTeueHus;

MOJIy4aTh ¥ UCIOJIb30BaTh HHPOPMAIUIO O XapaKTePUCTUKAX MEPCOHAIBHOIO KOMITBIOTEPA
U €ro OCHOBHBIX JJIeMEHTax (MpOLEeccop, OINEepaTUBHAs MaMATh, JOJITOBPEMEHHAas IaMSTh,
yCTpOIICTBa BBO/Ia-BbIBOJIA);

COOTHOCHUTb XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJja4aMu, PEIIa€MbIMU C €r0 MMOMOIIBIO;

OpPUEHTUPOBATHCS B UEPAPXUYECKON CTPYKType (hailjIoBOM CHCTEMBbI (3alHCHIBATh MOJIHOE
uMs aitna (karanora), myThb K (ainy (karajmory) mo HMMEIOIIeMycsl OnmucaHuio (aiaoBoi
CTPYKTYPBI HEKOTOPOTO UH(GOPMAITMOHHOTO HOCUTEIS);

paborath ¢ (aiiIoBON CHCTEeMON MEpPCOHANBLHOTO KOMIIBIOTEpAa C HCIOJIb30BAHUEM
rpaduyeckoro unTepdeiica, a IMEHHO: CO3/1aBaTh, KOTUPOBATh, IEPEMEIIATh, IEPEUMEHOBBIBATD,
yIaJsITh U apXUBHPOBATH (Paillibl U KaTaJoTu, UCIIOJIb30BATh AaHTUBUPYCHYIO IPOTpaMMYy;;

MPEJCTaBIATh  Pe3yldbTaThl CBOEH  JIEATENBHOCTH B  BHJE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyIbTUMEAUMHBIX TTPE3CHTALINIA;

uckate uHpopMmammio B MHTepHere (B TOM 4YHCle, MO KIIOYEBBIM CJIOBaM, IIO
M300paXeHMI0), KPUTUUECKH OTHOCUTHCS K HaWJeHHON MH(OpMaIMK, 0CO3HABasi OMACHOCTh IS
JUYHOCTH U OOIIecTBa pPACIpOCTPaHEHHs] BPEIOHOCHOW uH(oOpManuu, B TOM 4YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY a/IpecoB BeO-pecypcoB;

HCI0JIb30BaTh COBPEMEHHBIE CEPBUCHI HMHTEPHET-KOMMYHUKAIINA;

coOmonarb  TpeboBaHUS ~ 0€30MacHOM  OSKCIUTyaTallMM  TEXHUYECKUX  CPEJICTB
MH(OPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COONIONATh CETEBOW ITHUKET, 0a30BbIE
HOPMBI HH(GOPMAITMOHHOM 3TUKH U TpaBa mpu paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX YCTPOMCTBAX
u B MlHTepHeTe, BRIOMpATh O€30MaCHbIe CTPATET U TIOBE/ICHUS B CETH;



MPUMEHATh METO/bI MPO(PUIAKTHKN HETaTUBHOTO BIIMSHUS CPEACTB MH(OPMAIIMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI Ha 3I0POBbE I10JIb30BATEIIA.

K kon1y o0yuenus B 8 kiacce y oOyqaromierocsi 6yyT copMHUpPOBaHBI CIEIYIOLUINE YMEHUS:

MOSICHSTh HAa MPUMEPAX Pa3aIudus MEXIy MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

3alMChIBATh U CPaBHUBATH Liesbie urciia oT 0 10 1024 B pa3auyHbIX TO3UIIMOHHBIX CHCTEMaX
curcieHus (¢ OCHOBaHUsAMU 2, 8, 16), BBIOJIHATH apu(METUICCKUE OTIepAIK HaJl HUMH,

pPacKpbIBaTh CMBIC TOHATHNA «BBICKA3bIBAHUEY, «JIOTHYECKAs OIEpaIsy, «IOTHYecKOe
BBIpAKECHUEY;

3aMUCHIBATh JIOTMUECKHE BBIPAKEHHS C HMCIOJIb30BAaHUEM JU3BIOHKIIMHA, KOHBIOHKIUU U
OTPUIIAHMS, OMPEICNSITh HCTUHHOCTh JIOTHYECKUX BBIPAKEHUM, €CITU W3BECTHBI 3HAYCHUS
WCTUHHOCTU BXOJAIIUX B HETO TMEPEMEHHBIX, CTPOUTH TAOJIUIIBI UCTUHHOCTH ISl JIOTHUECKHUX
BBIPAKECHUN;

pacKpbIBaTh CMBICT TOHSTHH «UCIIOJTHHUTENbY, «AJTOPUTM», «IIporpaMMay, MOHHUMAas
Pa3HUILY MEXy YIOTpeOIeHUEM ITUX TEPMUHOB B OOBIJIEHHOMN peur U B HH(POPMATHUKE;

OTIMCBIBATh AJITOPUTM PEIICHHUS 33]]a4H Pa3TUIHBIMH CITIOCOOAMHU, B TOM YHCJIE€ B BUE OJIOK-
CXEMBI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOXHBIC aJITOPUTMBI C
WCTIOJIb30BAHUEM BETBJICHHM W IIUKIIOB ISl YIPABIICHUS WCIIOTHUTENSIMH, TaKUMHU Kak Po0or,
UYepenamka, YepTEKHUK;

WCIIOJb30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3TMYHBIX THIOB (YHCIIOBBIX, JOTHYECKUX,
CHUMBOJIBHBIX), @ TAKXKE COJIEP)KAIIHNE UX BBHIPAKECHHUSI, UCIIOIB30BaTh ONepaTop MPUCBANBAHMS;

WCIIOJIb30BaTh MIPH pa3paboTKe MPOrpaMM JOTHUYECKUE 3HAYSHUS, OTIEpPAIliU U BBIPAKCHUS
C HAMH;

AQHAJM3UPOBATH TPEIOKEHHBIC AJITOPUTMBI, B TOM YHCIIE ONPEICIISITh, KAKUE PE3YJIbTaThl
BO3MOJKHBI TIPH 33JJaHHOM MHOKECTBE MCXOHBIX 3HAYCHUH;

CO3/1aBaTh W OTJIAKHBATh IIPOTrPaMMBbI Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackanw, Java, C#, IlIkoabHBIH AJNTOPUTMHYECKHI SI3BIK), pean3yrolue HECIOKHbBIC
aNTrOPUTMBI 00paOOTKH YHCIIOBBIX JAHHBIX C MCIIOJb30BAaHUEM ITUKIIOB ¥ BETBJICHUH, B TOM YHCIIC
peanu3yromue MpoBepKy ASITMMOCTH OJHOTO IIEJIOr0 YHCa Ha APYroe, MpoBEpPKY HATYypaIbHOTO
YHUCIa Ha MPOCTOTY, BhIICTEHUS U(p U3 HATYPAJTBHOTO YKCIIa.

K xoHniy o6y4yenus B 9 kiiacce y oOyuarorierocsi OyayT cOpMUPOBAHBI CIEAYIOUTUE YMEHUSI:

pa30buBaTh 3aJauMd Ha MOJ3aJaud, COCTaBISATh, BBIMOJHATH BPYUHYIO M Ha KOMIIBIOTEpE
HECJI0’KHBIC AJITOPUTMBI C KCTIOJIb30BAHUEM BETBJICHUM, ITMKJIOB M BCIOMOTATEIbHBIX aJITOPUTMOB
JUIS yIpaBISHUS UCTIOTHUTENSAMU, TaKUMH Kak PoboT, Uepenaiika, YepTEKHUK;

COCTaBIISATh U OTJQKUBATH MPOrPAMMBI, PEAM3YIONINE TUIIOBBIE aJTOPUTMBI 00PabOTKH
YHCIIOBBIX MOCEI0BATEIBHOCTEH HIIM OTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MAaKCHMYMOB,
MUHHUMYMOB, CYMMBbI UJTU KOJIMUECTBA AJIEMEHTOB C 3a/IaHHBIMH CBOWCTBAMHU) HA OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbII AnropuTMuueckuii SI3bIK);

PacKpbIBaTh CMBICI MOHATUA «MOJIENbY, «MOJACIUPOBAHUEY», OMPEIEIATh BUABI MOJIENEH,
OIICHUBATh aJICKBATHOCTh MOJETU MOJEINPYyEMOMY OOBEKTY U LIEISIM MOJICIMPOBAHHUS,

WCIOJIb30BaTh Tpadbl U JepeBbs A MOJCIHPOBAHUS CHUCTEM CETEBOM M MepapXHUUecKon
CTPYKTYpPBI, HAXOUTh KpaTyailuii myTh B rpade;

BBIOMpATh CIOCOO MPENCTaBICHUS JaHHBIX B COOTBETCTBHHM C TIOCTaBJICHHOW 3aaadeit
(TabnuIpl, cXeMbl, TpadUKU, THArPaMMBbI) ¢ UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB oOpabOTKHU NaHHBIX;



HCII0JIb30BATh AIEKTPOHHBIE TaOJINLIBI ISl 00paOOTKHU, aHAJIN3a U BU3yaJIU3alUU YUCIOBBIX
JIAHHBIX, B TOM YHUCJIE C BBIJICIIEHUEM JMANa30Ha TaOIUIBI U YIIOPSIOYMBAHUEM (COPTUPOBKOIA)
€ro 3JIEMEHTOB;

CO3/aBaTh M TPUMEHATH B OJEKTPOHHBIX Tabnumax QopMmynasl st pacdyéToB C
WCIIOJIb30BAHNEM BCTPOCHHBIX apU(PMEeTHIECKUX (PYHKIHUN (CyMMHUPOBAHUE U MOACYET 3HAUCHUH,
OTBEYAIOUIMX 3a/JlaHHOMY YCIIOBHUIO, CpelHee apu(PMeTHyecKkoe, MOUCK MaKCHUMAJIbHOTO H
MHUHUMAJIBHOTO 3HAYEHUS), a0COIIOTHOM, OTHOCUTEIHLHOM, CMEIIAHHOW aJipecalii;

UCII0JIb30BATh JIEKTPOHHbIE TAOIULIbI 1 YUCIEHHOTO MOIETMPOBAHUS B IIPOCTHIX 3aa4ax
13 pa3HbIX IPEIMETHBIX 00JacTel;

UCIIOJIb30BAaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHCJIE KOMMYHHUKAIlMOHHBIE
CEpBHCHI, O0JAUHbIE XPAHWUJIMINA JAHHBIX, OHJIAWH-NIPOrpaMMbl (TEKCTOBbIE U Trpaduueckue
peIaKToOpPhl, Cpebl pa3paboTKH)) B yueOHOM U TTOBCETHEBHOM IEATEIILHOCTH;

MPUBOJIUTh TPUMEPHI  HCIOJIb30BAHUS T€OMH(POPMAIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCYJIapCTBEHHBIX YCIYT, 00pa3oBaTelbHBIX cepBUCOB MHTEepHETa B y4eOHOM M MOBCETHEBHOMN
NeSITeNIbHOCTH;

HCIOJIb30BAaTh  pa3jIUYHbIE CPEJICTBA 3alllUThl OT BPEAOHOCHOIO MPOTrPaMMHOIO
obecrnievyeHus, 3alluiaTh NepCOHAbHYI0 HHPOPMAIIMIO OT HECAaHKIIMOHUPOBAHHOIO JIOCTYIA U
€ro TMOCJIEJACTBUHM (pasriamieHusi, IOJIMEHbI, yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKHX M COLUAIBHO-TICUXOJIOTHYECKUX AacCleKTOB HCI0JIb30BaHUS ceTH MHTepHer
(cereBasi aHOHMMHOCTb, LU(POBOI cJe/, ayTeHTUYHOCTh CYObEKTOB U PECYpPCOB, OMACHOCTb
BPEIOHOCHOTO KOJIa);

pacrmo3HaBaTh IONBITKM U MPEAyNpexaaTb BOBIEUYEHHE ce0s M OKpYXKalolHuX B
JNECTPYKTUBHBIE U KPUMMHAJIbHBbIE ()OPMBI CETEBOM aKTUBHOCTH (B TOM uucie KHMOepOyJUIMHT,

¢bummHr).
TEMATUYECKOE IIJNTAHUPOBAHHUE
7 KJIIACC

Ne | HaummeHOBaHHe pa3sfiesioB U TeM NPOTPaMMbl KosinuecTBo yacoB

n/n Bcero| KoHTpoJsibHBIE [IpakTHUYecKue

paboThI paboThl
Paszpes 1. ludpoBasi rpaMOTHOCTH
1.1 |KomMmnbloTep - yHUBepcalbHOE YCTPOUCTBO 2
006pabOTKH JaHHBIX

1.2 |IIporpaMMbl ¥ JaHHbIE 4
1.3 |KomnbroTepHbie ceTH 2
HToro no pasaeny 8
Paszzaen 2. TeopeTuyecKkue 0OCHOBbI HHPOPMATUKH
2.1 |Wudopmanus 1 MHPOpPMaAIMOHHBIE MPOILECCHI 2
2.2 |llpeactraByienre uHGOpPMaLUU 9
Uroro no pasgeny 11
Paszpaen 3. UHPopmMalMOHHbIE TEXHOJIOTUHA
3.1 |TekcToBble JOKYMEHTHI 6 1
3.2 |KoMnbroTepHas rpadpuka 4
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HanMeHoBaHUe pa3/iesioB ¥ TEM NPOTPaMMBbI
n/n

KosimyecTBO 4acoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTU4YeCcKUe
paboThl

3.3 |MysnbTUMe UKHbIE IPE3EeHTALMU

1

HToro no paszeny

13

PesepBHOe BpeMd

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

8 KJIACC

Ne | HauMeHOBaHMe pa3/ie/iIOB ¥ T€M NPOrpaMMbl

KosmyecTBO 4acoB

n/n

Bcero

KoHTpoJibHbIE
paboThl

[IpakTH4eckue
paboThl

Pa3gen 1. TeopeTn4yeckre 0CHOBbI UHPOPMATHKHU

1.1 |CucteMbl cHUCIEHUS

1.2 |[DneMeHTHI MAaTeMaTUYECKOU JIOTUKHU

HToro no pasageny

12

Paspaes 2. AIropuTMbl 4 IporpaMMHpoOBaHue

2.1 |HcnosiHUTENU ¥ aJITOPUTMBI.

AnropuTMHUYeCcKUEe KOHCTPYKIUU

10

2.2 |fA3bIK nporpaMMHUpPOBaHUS

2.3 |AHa/iu3 aJITOPUTMOB

HUTtoro no pasaeny

21

Pe3epBHOe BpeMs

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

9 KJIACC

Ne
n/n

HavMeHoBaHUe pa3gesioB U TeM IMIPpOorpaMMbl

KosinyecTBO 4acos

Bcero

KoHTposibHBIE
paboThI

[IpaKkTHUYeCKUE
paboThl

Paszges 1. ludpoBasi rpaMOTHOCTb

1.1 |['no6anbHas ceTb UHTEpHET U cTpaTeruu

06e30IacHOro IoBe/eHUA B HeM

1.2 |Pa6oTa B MHPOpPMAIMOHHOM NPOCTPAHCTBE

HToro no pasaeny

Paszpesn 2. TeopeTuyecKkue 0OCHOBbl MHPOPMATHKH

2.1 |MogaenvpoBaHUE KaK MeTO/, IO3HAHUS

HToro no pasaeny

Pa3saen 3. AJIrOpUTMBI M NPOrpaMMUPOBaAHUE
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Ne HauvmeHoBaHUe pa3fesioB U TeM IPOrpaMMbl KosinyecTBo 4yacos
n/m Bcero| KoHTpoJibHBIE T[IpaKTUYEeCKHUE
paboThI paboThI
3.1 |Pa3paboTka aJropuTMOB U IPOrpaMM 6 1
3.2 |YnpaBieHue 2
UToro no pasgeny 8
Paspen 4. UHpopManiOHHbIE TEXHOJIOTUHA
4.1 |J/7eKTpOHHbIE TaOJIULbI 10
4.2 |WHpopMaLMOHHbIE TEXHOJOTUH B 1
COBPEMEHHOM 0011lECTBE
HToro no paszgeny 11
PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 0
MMOYPOYHOE INTAHUPOBAHUE
7 KJIIACC
Ne Tema ypoka KosimuecTBO 4yacoB
n/n Bcero| KouTpoJsibHbie | IIpakTuyeckue
paboThI paboThI
1 |KoMnbroTep - yHUBepCaJbHOE BbIYUCIUTEbHOE 1
YCTPOMCTBO, paboTaroliee 1o NporpaMmMme.
TexHuka 6e30MaCHOCTU U MpaBUJia paboThI HA
KOMIIbIOTEpE
2 HcTopusd v coBpeMeHHble TeEHAEHLMU PAa3BUTHUSA 1
KOMIIbIOTEPOB
3 [IporpaMmMHOe o6ecriedyeHre KOMIIbIOTEPA. 1
[IpaBoBas oxpaHa NporpaMM M JaHHbIX
4 | ®aisbl 1 nankyd. OCHOBHbIE onlepanuu ¢ pasiamu | 1
Y NankKaMu
5 |ApxuBauusd AaHHbIX. Mcnosb30BaHKWe NpOrpaMM- 1
apXyMBaTOpPOB
6 KoMnbroTepHble BUPYChbl U aHTUBUPYCHBIE 1
NporpaMMbl
7 KomnbroTepHblie ceTH. [louck nuHpopmanuu B cetu| 1
HUHTepHeT
8 CepBuUCBHI UHTEPHET-KOMMYHHUKaLMi. CeTeBOU 1
aTukeT. CTpaTeruu 6€e30nacHOro MOBeAEHUS
B UHTepHeTe
9 Mudopmanysa v jaHHbIE 1
10 [MHbopMaLMOHHbBIE TPOIECCHI 1
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KouTtposibHble | [IpakTudecKue
paboThI paboThI

11 |Pa3HooG6pa3ue A3bIKOB U a1paBUTOB. 1
EctecTBeHHbIe U popMasibHbIE I3bIKU

12 | /iBouuHbli andaBuTt. [IpeobpazoBaHue Jt060T0 1
asdaBuTa K BOUYHOMY

13 |IlpexcraBiieHHe JAHHBIX B KOMIIBIOTEpE KaK 1
TEKCTOB B JIBOUYHOM asipaBUTE

14 |EpvHuLbl M3MepeHUs UHPOPMaLUKU U CKOPOCTHU 1
nepe/iayy JaHHbIX

15 |KoaupoBaHue TekcTOB. PABHOMepHbIe U 1
HepaBHOMEpHbIE KO/ bl

16 |/lekoaupoBaHue coobieHni. UHPopMalMoHHbIH 1
00'bEM TEKCTa

17 |LludpoBoe npescTaBieHUe HeNPEPbIBHBIX 1
JIAHHbIX

18 |KoaupoBanue 1Beta. OnieHKka MHGOPMALIMOHHOTO 1
06'béMa rpadpuvecKux AaHHbIX JIJIs1 PACTPOBOTO
M300pakeHus

19 |KopgupoBaHue 3ByKa 1

20 |PesepBHbIl YpoK «KoHTpoJIbHAs paboTa o TeMe 1 1
"[IpeactraBieHre UHGOPMALIUU "»

21 |TekcToBble JJOKYMEHTHI, UX BBOJ U 1
pefaKTHpOBaHHUeE B TEKCTOBOM IpolLieccope

22 |PopmaTHpoBaHUE TEKCTOBbIX JOKYMEHTOB 1

23 |[lapameTpsbl cTpaHUlbl. CHUCKUA U TAOJIULbI 1

24 |BcTaBKa HETEKCTOBBIX 00'bEKTOB B TEKCTOBBIE 1
JIOKyMEHTBI

25 |HHTennekTyasbHbIE BO3MOKHOCTH COBPEMEHHBIX | 1
cucteM 00pabOTKU TEKCTOB

26 |060061IeHHEe U cCUCTeEMaTH3alys 3HaHUH 110 TeMe 1
«TekcToBbIE JOKYMEHTbI»

27 |T'paduyeckuii pesaktop. PacTpoBble puCyHKH 1

28 |Onepauuu peJlakTUPOBaHUSA rpadpruuecKUx 1
006'bEKTOB

29 |BekTopHas rpaduka 1

30 [O606mmeHMe U cMcTeMaTHU3alMd 3HAHUU 10 TeEMeE 1 1

«KoMnbloTepHas rpaduka». [I[poBepouHas paboTa
/ Bcepoccuiickasi mpoBepoyHasi paboTa
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTtposbHble | IIpakTuyeckue
paboThI paboThI
31 |PesepBHbIi ypok. 0600611eHMEe U cucTeMaTu3auus | 1 1
3HaHU# / Bcepoccuiickas npoBepoyHasi paboTta
32 |IloaroToBKa MyJIbTUMeJUNHBIX IPEe3€eHTALUN 1
33 |[o6aBseHue Ha caal[ ayIMOBU3YaTbHBIX 1
JIAaHHbIX, aHUMALUU U TUIIEPCChLIOK
34 |06061eHNe U CUCTEMATU3alMs 3HAaHUH 110 TeEMeE 1
«MysnbTUMeIUVIHbIE TPE3EHTALAU»
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
8 KUIIACC
Ne Tema ypoka KosimuecTBO yacoB
n/m Bcero| KoHnTpoJsibHble | [IpakTUdeckue
paboThI paboThI
1 HenosuiuyMoHHbIE U MO3UIMOHHBIE CUCTEMbI 1
CYHCJIEHUS
2 Pa3BepHyTas popMa 3anucu yucia 1
3 JIBouuHas cucteMa cuucieHus. Apudmerrudeckue| 1
onepanyu B IBOUYHOM CUCTEME CUUCIEeHUS
4 BocbMepuryHas crucTeMa CYMCAeHUs 1
5 [llecTHagaTepUyHas CUCTEMA CUUCIEHUSA 1
6 006006111eHHE U cCHCTeMaTHU3alysl 3HaHUH 110 TeMe 1
«CHUCTEMBI CYUCTIEHUS»
7 Jlornyeckue BbICKa3bIBaHUA 1
8 Jlornyeckue onepanyu «A», KUJIA», KHE» 1
9 OnpejesieHMe UICTUHHOCTU COCTAaBHOTO 1
BbICKa3bIBaHHUS
10 |[TabsuIbl HCTUHHOCTH
11 |Jloruyeckue 3jieMeHTHI
12 |KoHTpoJibHas paboTa Mo TeMe «3JeMeHThI 1 1
MaTeMaTU4eCKOH JIOTUKU»
13 |[loHsATHE aniropuTMa. UciosiHUTEIN aJITOPUTMOB 1
14 |CBoiicTBa anroputMa. Cnoco6bl 3amMcu 1
aJiropuTMa
15 |AnroputmMuyeckass KOHCTPYKLUS «CJIeJOBaHUEY. 1

JINHENUHBIN aJITOPUTM
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTpoJsibHble | IlpakTuyeckue
paboThI paboThI
16 |AnroputmMuydeckass KOHCTPYKLUA «BeTBJICHUE»: 1
HI0JIHAs U HemoJiHasA GOpMbI
17 |AnroputMuyeckass KOHCTPYKLUSA «[IOBTOPEHUE» 1
18 |®opmanbHOE UCNIOJIHEHME aJITOPUTMaA 1
19 |Pa3paboTkKa HECJI0KHBIX aJITOPUTMOB C 1
MCII0JIb30BAHMEM LU KJIOB [JIJIS1 yIIPaBJIEHUSA
dbopMasIbHBIMU UCIIOJHUTESIMU
20 |Pa3paboTka HECJIOXKHBIX aJITOPUTMOB C 1
VCN0JIb30BaHWEM IIMKJIOB U BETBJIEHUH ISl
ynpaBJieHuss GOpMaibHBIMU UCTIOJTHUTENISIMU
21 |BrelnoJiHeHUE aJITOPUTMOB 1
22 |060061eHMe U cCUCTeMaTH3alysA 3HaHUH 110 TeMe 1
«HcrnosTHUTENN U a/ITOPUTMBI. AJITOPUTMUYECKUE
KOHCTPYKIIUU»
23 |A3bIk nporpaMMupoBaHus. CucreMa 1
NporpaMMHUpPOBAHUA
24 |llepeMeHHble. OniepaTop NpHUCBauBaHUA
25 |IlporpaMMupoBaHue JMHENHBIX aATOPUTMOB
26 |Pa3paboTka nporpamm, cogep:Kaliux onepaTop
BETBJIEHUS
27 |/[Auanorosas oTJiaZjKa IporpaMm
28 |Luka c ycioBueM
29 |llukna c nepeMeHHOH
30 |O6paboTKa CUMBOJIbHbBIX JAHHBIX 1
31 |0O6o6buieHHe U cMCTeMaTH3alys 3HaHUH 110 TeMe 1 1
«fI3bIKk mporpamMupoBaHus» [IpoBepoyHas
paboTa / Bcepoccuiickas npoBepoyHas paboTa
32 |Pe3epBHblil ypok. 060611eHMe U cucTeMaTu3anusa | 1 1
3HAaHUM U yMEeHHUH N0 Kypcy UHPOpMaTUKHU 8
ksacca / Bcepoccuiickas npoBepoyHas paboTa
33 |AHanu3 anroputMoB. OnpezeseHrue BO3MOKHBIX 1
pe3yJbTaToB pabOoThl AJITOPUTMA NIPU 33/laHHOM
MHOKeCTBEe BXO/IHbIX JJaHHbIX
34 |Ananu3 anroputMoB. OnpeneseHrue BO3MOKHBIX 1
BXO/JIHbIX JAHHBIX, IPUBOAAIIUX K JAHHOMY
pe3yJbTaTy
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 0
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9 KJIACC

Ne Tema ypoka KosinyecTBO 4yacos
n/m Bcero| KontposibHble | [IpakTryeckue
paboThI paboThI
1 [[no6anbHas ceTb UHTepHeT. IP-afpeca y3/10B. 1
Bosapmue gaHHbIE
2 |MHdopManyoHHas 6e30MacHOCTb 1
3 |YdeT noHsATUSA 06 MHGOPMALIMOHHOM 6Ge3omacHocTH| 1
IpU CO3/IaHUH KOMILJIEKCHBIX UHPOPMaALIMOHHBIX
00'bEKTOB B BU/ie BEO-CTPaAHMUI]
4 Bujbl fedaTesibHOCTU B ceTH UHTepHeT 1
5 |O6JiauHbIe TEXHOJIOTHH. Mcrio/Ib30BaHHEe OHJIAWH- 1
oduca ajs pa3pabOTKU JOKYMEHTOB
6 |06061EeHne U cUCTEMaTU3allMs 3HaHUH 110 TeMaM 1
«[o6anbHas ceTb UHTEpHET U CTpaTeruu
0e30IacHOro MoBeIeHUs B Hel», «PaboTa B
MHGOPMAILIMOHHOM MPOCTPAHCTBEY
7 Mogenu u moJienpoBaHue. Kinaccudukanuu 1
MoeJsien
8 Tab6au4HbIE MOJIEIU 1
9 Paspab6oTka oHOTa6/IMYHOM 6a3bl JAHHBIX. 1
CocTaBJieHHe 3aMIPOCOB K Oa3e AaHHbIX
10 |'pa¢. BecoBas maTtpuua rpada. [sinHa nytu mexay| 1
BeplIMHaMU rpada. BeruucieHue KoiuiecTBa
nyTel B HallpaBJIEHHOM alUKJU4YeCKOM rpade
11 |JepeBo. Ilepe6op BapruaHTOB C IOMOIIbIO JlepeBa
12 |MarteMmaTu4deckoe MoJeJIMpOBaHHE
13 |3Tanbl KOMIBIOTEPHOT'O MO EJUPOBAHUS 1
14 |06o0061IEeHNE U CHCTEMaTU3alUs 3HaHUH. 1 1
KoHTpoJsibHas paboTa o teMe «MoeiMpoBaHue
KaK MeTO/] I03HAHHUS»
15 |Pas6uenue 3amauyu Ha noa3agadu. CocraBaeHue 1
QJITOPUTMOB Y NPOTPaMM C UCM0JIb30BaHUEM
BETBJIEHUH, IUKJIOB U BCIIOMOTaTeJJIbHbIX
QJITOPUTMOB
16 |[|OmHOMeEpHbIE MacCUBBI 1
17 |TunoBble aITOPUTMbI 06PAO6OTKU MaCCHBOB 1
18 |[CopTHpoBKa MaccHBa 1
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHble | [IpakTryeckue
paboThI paboThI
19 |06paboTka MOTOKa AAHHBIX 1
20 |06061EeHHe U cCMCTEMaTHU3alMsl 3HaHUH. 1 1
KoHnTposibHas paboTta no TeMe «PazpaboTka
QJITOPUTMOB Y IPOTPaMM»
21 |YnpaBnenue. CurHan. O6paTHas CBsA3b 1
22 |Po60TH3UpOBaHHbIE CUCTEMBI 1
23 |J/neKTpoHHbIe TabULbl. THUIIBI JaHHBIX B TYeHKaX 1
3JIEKTPOHHOM TabJ/IUIbI
24 |PepakTrhpoBaHue U GopMaTUPOBAHUE TAGJIUL] 1
25 |BcTpoeHHble YHKIMHU [IJ1s1 IOMCKA MaKCUMYMa, 1
MHUHHUMYMa, CYMMbI U CpeJIHEr0 apudMeTHUYECKOTO
26 |CopTupoBKa ¥ GUIbTpALUS JAHHBIX 1
B BbIJ|eJIEHHOM Jana3oHe
27 |llocTpoeHue auarpaMm U rpadpuKoB 1
B 3JIEKTPOHHBIX TabIM1AX
28 |[OTHocuTesibHaAsA, aGCOJIIOTHASA U CMelllaHHas 1
ajipecauus
29 |YcaoBHBIE BBIYHUC/IEHUA B 3JIEKTPOHHBIX TA0JIALAX 1
30 [O6paboTKa 60JIbIINX HAOOPOB JJAHHBIX 1
31 |YucseHHOEe MOJe/IMpOBaHKE B 3JIEKTPOHHbIX 1
TabJIHIAX
32 |06061eHHe U cUCTEMaTH3allMsa 3HAHUH 10 TEME 1
«JJIeKTPOHHbBIE TaOJIULbI»
33 |Posib MHGOPMALIMOHHBIX TEXHOJIOTUM B pa3BUTUH 1
3KOHOMHUKH MUPA, CTPaHbl, peruoHa
34 |Pe3epBHbIN ypok. 060611eHHE U CUCTEeMaTU3AIHUS. 1
HToroBoe noBTOpeHUue
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

7 KJIACC
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Kopg

IIpoBepsieMble NpeMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOIM

NPOBEPIEMOTo NPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHust
pe3yJabTarta
1 ITo reme «lludpoBas rpaMOTHOCTEY
11 [NosicHATh Ha mHpUMepax CMBICH IOHATHH «HH(OpPMANMD», «HMH(POPMALMOHHBIA IIPOLECC,
' «00paboTKa HHOPMAINNY, «XpaHeHHe HHpopMaIny, «nepegada HHHOPMaIIUID)
12 [IpuBOAUTH PUMEpPBI COBPEMEHHBIX YCTPONCTB XpaHEHUS U Iepeadll HHPOPMAaLH, CPAaBHIBATE
' UX KOJINYECTBEHHBIE XapaKTePUCTUKH
[Nomy4ats 1 UCTIOIB30BAaTh HH(POPMALIUIO O XapaKTEPUCTUKAX ITEPCOHAIBHOI0 KOMITBIOTEpa H €ro
1.3 OCHOBHBIX 3JIEMEHTax (TIpoleccop, OlepaTUBHAS IaMsTh, AOJITOBPEMEHHAas MaMsTh, YCTPOHUCTBA
BBOJIa-BBIBOJIA)
1.4 COOTHOCUTH XapakTEPUCTHKN KOMIIBIOTEPA C 331a9aMH, PEIIAEMBIMH C €T0 TOMOITHIO
OpHEHTUPOBATECS B HEPApXUUECKOM CTPYKType (aioBoil cMCTEeMbI (3aIMCHIBATH MOJTHOE MM
15 ¢aitna (katanora), myTsb K (hailiry (KaTanory) o MMEIIIEeMycsl OIMHCAHHUIO (aiIoBOH CTPYKTYPHI
HEKOTOPOro MH(OPMAIIMOHHOTO HOCHUTEJIS)
PabotaTh c (aiioBoii cCHCTEMOH MePCOHATHHOTO KOMITBIOTEpa C MCIIOIh30BAHIEM IpahaecKOrc
1.6 uHTep(eiica: co3paBaTh (KOMUPOBATH, IEPEMENIATh, IIEPEUMEHOBBIBATD, YAAIATh H APXUBHPOBATEH
(haiisIbl M KaTaJOru, UCIIONIB30BaTh AHTUBHPYCHYIO MPOrpamMmy)
HUckate nHdopmanmo B MHTepHeTe (B TOM YHUCIE MO KIIOUEBBIM CIIOBaM, 10 M300pa)keHUIO).
17 KPUTHYECKH OTHOCHUTBCS K HaiileHHON WMH(OpMaIiy, OCO3HaBaTh OMACHOCTb VIS JINYHOCTU
' o0IIecTBa PacHpOCTPaHEHUS BPEIOHOCHOM HMH(MOpPMAIUU, B TOM YHCIE SKCTPEMUCTCKOTO W
TEPPOPUCTHIECKOr0 XapaKTepa
1.8 [ToHMMATB CTPYKTYpY aJpecoB BeO-pecypcoB
1.9 Vcrionp30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHHUKAIUH
Co0Onroath TpeOboBaHUs 0€30MaCHON IKCILTyaTallud TEXHUUYECKUX CPEICTB MH(POPMAIMOHHBIX |
110 KOMMYHHKAI[IOHHBIX TEXHOJIOTWH, COONMIOAaTh CeTeBOH ITHKET, 0a30Bble HOPMBI HH()OP-
' MAaIMOHHOW 3THKH M TIpaBa IIpU paboTe ¢ MPpUIIOKEHHUIMHE Ha JIF0OBIX yCTpolcTBax U B MIHTepHerTe,
BBIOMpATh Oe30MaCHBIC CTPATETHH MTOBEJICHHSI B CETH
111 [lpumensaTs MeTompl NPOMUIAKTHKA HETaTHBHOIO BIMSHHUS CPEACTB  HMH(OPMALMOHHBIX
' 1 KOMMYHHUKAIMOHHBIX TEXHOJIOTHH Ha 3H0POBhE IMOIb30BATENS
2 ITo Teme «TeopeTndeckne OCHOBBI HH()OPMATHKIY
Konmposats 11 1ekoqupoBaTh COOOMIEHHUS MO 33 JaHHBIM IIPABHIIaM, IEMOHCTPHUPOBATH TIOHHMaHHE
2.1 OCHOBHBIX IPUHIHUIIOB KOAWPOBAHUS HWH(GOPMAIWMU Pa3IMYHON MpPUPOABI  (TEKCTOBOH,
rpa(UUECKOM, ayano-)
9 CpaBHHBATb JUMHBI COOOIEHNH, 3aIMMCAHHBIX B Pa3INYHBIX anaBUTaX, ONEepPUPOBATH CAMHUIIAME
n3MepeHns NHHOPMAMOHHOro 00bEMa U CKOPOCTH NTepeAadn JaHHBIX
2.3 O1eHNBATh U CPAaBHUBATh pa3Mepbl TEKCTOBBIX, IpaMUeCcKX, 3BYKOBBIX (haliioB v BHIcO(DaiIoB
3 ITo Teme «HbOpMAITMOHHBIE TEXHOJIOTHI
31 [pencraBnsaTs pe3yabTaThl CBOEH AESATEIFHOCTH B BUJIE CTPYKTYPHPOBAHHBIX HILTFOCTPHPOBAHHBIX
' JIOKYMEHTOB, MyJIbTUMEIUHBIX MPE3EHTallNil

8 KJIACC



Koxa

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM 06pa30B3TeJ’IBHOﬁ

NpoBepPsAEeMOro
NPorpaMMbl OCHOBHOI0 001Iero 00pa3oBaHus
pe3yJbTara
1 o reme «TeopeTnyeckue 0CHOBBI HHPOPMATHKH)
11 [NosicHATh Ha TpHMepax pa3Iu4us MEXKIY [TO3MIMOHHBIMH M HEMO3HLIMOHHBIMH CHCTEMaMH
' CUHCIICHUSI
12 3amuceiBaTh M CpaBHHBATH Lenble yncia oT 0 1o 1024 B pa3iuyHBIX MO3UIMOHHBIX CHCTEMAax
' CUHCIICHUS (C OCHOBaHMSIMU 2, 8, 16), BHITOIHATH apuMeTHUECKHE ONepalluy HaJy HUMU
13 PackpbIBaTh CMBICI TOHSTHH «BBICKAa3BIBAHUE», «JIOTMYECKas OIEpALUs», «JIOTHYECKOe BBIpa-
' KEHUEN
3anuceIBaTh JIOTHYECKHE BbIpaKCHHA C UCIIOJIb30BAHUEM NU3BIOHKIIMH, KOHBIOHKIHWU U OTPU-
1.4 naHus, ONpeaAcCIATb HCTUHHOCTD JIOTUYCCKUX BLIan(eHHﬁ, €CJIM U3BECTHbI 3HAUYCHUS HCTUHHOCTHU
BXOISIIINMX B HEI'O NEPEMEHHBIX, CTPOUTDH Ta6HI/IHI>I HUCTUHHOCTH IJIA JIOTHYCCKHUX BLIpa)KeHI/Iﬁ
2 ITo Teme «AJITOpUTMBI U TPOrPAMMUPOBAHUEY
21 PackpbiBaTh CMBICH TIOHSTHI «HMCIIONHUTENbY», «AJITOPUTM», IIpOrpaMMay, NMOHHUMasl Pa3HUILY
MEKAY YIIOTPeOICHHEM 3THX TEPMUHOB B OOBIACHHOM peyr U B HHPOPMATHKE
2.2 OnHCHIBaTh AJITOPUTM PEIICHIS 331a49H Pa3IMIHBIMHI CIIOCOOAMH, B TOM YHCJIE B BHJIE OJIOK-CXEMB]
23 COCTaBHHTB, BBITIOJIHATH BPYYHYIO 1 HA KOMIIBIOTEPE HECCIIOKHBIC aJITOPUTMBI C UCIIOJIb30BaAHUEM
' BCTBJICHUH U IUKJIOB JUIA YOPaBJICHUA UCITIOJTHUTCIISIMA
2.4 Hcnone30BaTh KOHCTAHTHI M NEPEMECHHLIC PAa3JIMYHBIX THIIOB (LII/IC.]'IOBBIX, JIOTHYCCKHX,
' CHMBOJIFHBIX ), 8 TAK)KE COIEPIKaINe UX BEIPa)KEHHSI, HCIIOIB30BATh ONEPATOpP IMPHCBANBAHMS
2.5 Vcnonp3oBats mpu pa3paboTKe MporpaMm JIOTHYECKHE 3HAUCHNUS, ONEPAIINU U BEIPAKCHHS C HIMU
26 AHaTU3MPOBATh TPEIUIOKEHHBIC AJTOPUTMBI, B TOM YHCJIE ONPEHCNATh, KAaKHE PpPe3yIbTAThHl
' BO3MOJKHBI IIPH 3aJAHHOM MHOKECTBE HCXOJHBIX 3HAYCHUI
Co3naBaTh W OTJIAXKHMBATh MPOrPaMMBI Ha OJHOM M3 S3BIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, LLIkonbHBIA ANTOpUTMUYECKHHA SI3BIK), pean3yIONIie HECTIOXKHbBIC aITOPHUTME]
2.7 00pabOTKMA YHUCIIOBBIX JAaHHBIX C HCIIONF30BAaHUEM IIMKJIOB W BETBJICHWW, B TOM YHCIIE
peanu3yromue MpoBepKy ACIUMOCTH OJHOTO IEJIOro YKCiia Ha IPYyroe, MPOBEpPKY HATYpPaIbHOTO
qrciIa Ha MPOCTOTY, BELACIEHIS (P U3 HATYpaIbHOTO YUCIIa
9 KJIACCA
Kon .
IIpoBepsiemble mMpeaMeTHbIE PEe3YJbTATHI OCBOEHUS OCHOBHOM
NpOBEPHEMOTO 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJibTara
1 ITo Teme «IludpoBasi rpaMOTHOCTB)
Hcnone30BaTh COBpeMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAIIMOHHBIE CEPBUCH,
11 o0JlayHble XPaHWIHIIA JAHHBIX, OHJIAHH-POrpaMMbl (TEKCTOBbIC U TpaUUyecKue PeaaKTOPBI,
cpeibl pa3paboTKK) B y4eOHOM W TTOBCEHEBHOM IEATEILHOCTH
[IpuBomUTE TIpUMEPHl WCIONB30BaHUS T€OWH()OPMAMOHHBIX CEPBUCOB, CEPBHCOB TOCYIap-
1.2 CTBEHHBIX YCIyT, 0Opa3oBaTeNbHBIX CepBHCOB VIHTepHeTa B y4eOHOI M ITOBCEIHEBHOIN
JeATEeNbHOCTH
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HpOBepﬂeMLIe NMpeaAMETHLIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM
06p330B3TeJ’[LHOﬁ nporpaMmsbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

Hcronp30BaTh pa3iuyHble CPEICTBA 3alUTHI OT BPEJOHOCHOTO HMPOrPaMMHOr0 obecredeHus,
3allIMIIATh MEPCOHANBHYI0 MH(OPMAIHIO OT HECAaHKIMOHMPOBAHHOIO JIOCTYIA U €ro IOCIe-
CTBHH (pasTiallicHus, MMOJMEHBI, YTPAThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHMYCCKHUX
U COLMATBHO-TICHXOJIOTHYSCKUX aCIEKTOB HCIONB30BaHUs ceTH MHTepHeT (ceTeBas aHOHUM-
HOCTB, IU(POBOIA Clie]], ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OIACHOCTh BPEJIOHOCHOT'O KOZIa)

14

Pacrio3naBaTh MOMBITKH U MMPeaAYIPEIKAATH BOBJICUCHNE cebsa u OKPYXXaroIuX B JECTPYKTHBHBIC

Y KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM UYHCIIe KHOEPOYUTHHT, (PUITHUHT)

ITo Teme «TeopeTnueckue 0OCHOBBI HH(OPMATUKID

2.1

PaCKprBaTI) CMBICIT TIOHSTHM «MOACIb», «MOACINPOBAHUECY), OINPCACIATL BHUIbI MOJIeJ'ICﬁ,
OLCHUBATH aJICKBATHOCTb MOACIN MOJACITINPYEMOMY O6’I>€KTy 1 1CJISIM MOJCIIMPOBAHUS

2.2

Hcnone3oBate rpadsl U AEpeBbs 11 MOACINPOBAHUSI CHCTEM CETEBOM M MEpapXUIeCKON CTPYK-
TYpPbI, HAXOJUTh KpaTJalIIuii MyTh B rpade

ITo Teme «AJIrOpUTMBI U TPOrPAMMUPOBAHUE)

3.1

PazbuBate 3amaum Ha IMOA3aJa4d, COCTABIATH, BBHIIOIHITH BPYYHYIO M Ha KOMIIBIOTEpE HeE-
CJIO’KHBIE AJITOPUTMBI C HCIIOJIb30BAHUEM BETBJICHUH, IUKJIOB U BCIIOMOIATENbHBIX AJITOPUTMOB

JUIS yOpaBJICHUA UCTIOJTHUTCIISIMU

3.2

CocTaBiATh M OTJIQXKHUBATH NMPOTPAMMBI, PEATN3YIOIINE TUIIOBBIE aJITOPUTMBI 00pabOTKU UrC-
JOBBIX IIOCIEAOBATEIBHOCTEH IIM OJHOMEPHBIX UHCIOBBIX MAacCCHBOB (ITOMCK MaKCHMYMOB,
MHHAMYMOB, CyMMBI WJIM KONWYECTBAa DJCMEHTOB C 3aJaHHBIMH CBOHCTBAMH) Ha OIHOM U3
s136IKOB TTporpammupoBanus (Python, C++, [Tackans, Java, C#, ILIKONBHBIA AJTOPUTMHUYECKHUH
S3bIK)

ITo Teme «HbOpMAIIOHHBIEC TEXHOJIOTHI)

41

Br16upaTh crioco0 npeicTaBieHus JaHHBIX B COOTBETCTBHH C IIOCTABICHHOH 3a1aueil (TaOJIrIIBL,
cXeMbl, Tpa)uKH, IUArpaMMbl) C HCIOIb30BAHHEM COOTBETCTBYIOLIMX IPOrPAMMHBIX CPEIICTB
00pabOTKH JaHHBIX

4.2

Hcnonp30Bate AMEKTpOHHBIE TAONUIBI 111 00paboTKY, aHauM3a W BH3YaJH3alUM YHCIIOBBIX
JaHHBIX, B TOM YHCJIE C BBIACICHHEM IHANla30Ha TAONHUIIBI U yIOPSJOYNBAHUEM (COPTHUPOBKOI)
€r0 2JIEMEHTOB

4.3

Co3aBaTh M MMPUMEHATE B JJIEKTPOHHBIX TaOIMIax (GOPMYIIBI IS PaCYETOB C MCIIOIb30BAHHEM
BCTPOEHHBIX aprpmMeTruecknx (QYHKIUH (CyMMHpPOBAaHHE M MOACYET 3HAYCHHH, OTBEUYAIOIINX
3aJaHHOMY YCJIOBHIO, CpemHee apu(METHYECKOe, MOMCK MaKCHMAbHOTO M MHHHMAIBHOTO
3HaUYCHHsI ), aDCOIFOTHOM, OTHOCHTEIBHOM, CMEIIAaHHON aipecaliui

44

Hcnonp30Bate 3IeKTPOHHBIE TAOMUITBI A1 YUCICHHOTO MOIETHPOBAHMS B IIPOCTHIX 3a1a4aX M3
pa3HBIX IPEIMETHBIX o0nacTei

MHNPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC
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IIpoBepsieMblii 3J1eMeHT COJepPKAHMUS

KommnbloTep — yHHBEpCcaabHOE BBIUHCIMTENBHOE YCTPOHCTBO, paboTarolee IO MporpaMme. THIIB]
KOMITIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPhI, BCTPOCHHBIE KOMITBIOTEPH!, CYIIEPKOMIIBIOTEPbl. MOOUIbHEIE
ycrpoiicTBa. TexHrKa 6€30MaCHOCTH U IpaBUia paboThl Ha KOMIIBIOTEpE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX Ha3HadeHue. lIporeccop. OnepaTtuBHasl U JONTOBPEMEHHAS
mamsTh. YCTpoiicTBa BBOja U BBIBOJAa. CEHCOpHBIM BBOJ, AATUMKU MOOMIIBHBIX YCTPOICTB, CpEACTBa
OHOMETpUYECKO ayTeHTH(UKAIIY

13

Hctopust pasBUTHS KOMIBIOTEPOB M IporpaMMHOro ooOecredeHus. IlokoneHHs KOMIBIOTEpPOB.
CoBpeMeHHBIC TEHJCHLUHN PAa3BUTHS KOMIIbIOTepoB. CymnepkoMmmbioTepsl. llapanienbHble BBIUUCIECHHS
IlepconaneHbiii komMmbroTep. Ilpolieccop M ero xapakTEepUCTUKU (TaKTOBas YacTOTa, PaspsAHOCTD).
OmnepatuBHast HaMATh. JlOITOBpeMEHHAas MaMsITh. Y CTPOICTBA BBOJA U BBIBOAA. OOBEM XpaHUMBIX TaHHBIX
(onepaTuBHAasI MaMATh KOMIIbIOTEpA, JKECTKUN TUCK M TBEPAOTEIBbHBIM HAKOIMHUTENb, IOCTOSIHHAS MaMSITE

cMapTdoHa) U CKOPOCTH TOCTYIA JJIsl Pa3IMYHBIX BUJIOB HOCUTENEH

14

Iporpammuoe oOecrieueHne kommbiotepa. [IpukiagHoe mnporpamMmHoe obecrieueHne. CHCTEMHOE
mporpamMmmHoe obecriedenue. CucteMsl mporpammupoBaHus. [IpaBoBas oxpaHa NporpaMM U JaHHBIX.
BecrutatHbie u yciioBHO-OecIiaTHbIe TporpaMmbl. CBOOOIHOE MPOrpaMMHOE 00ECTICYCHHE

15

@aiinel 1 nanku (katanorn). Tumsl daitnos. CeoiicTBa (aitioB. XapakTepHbIC pa3Meps! (PaiiioB pa3InIHbIX
THUIIOB (CTpaHMIIA TEKCTa, 3JICKTPOHHAS KHUTA, (hoTorpadus, 3anuch IECHU, BUICOKIHII, TTOTHOMETPAKHBIH
($rIBEM)

1.6

[MpuanmMEl MocTpoeHus (aiaoBbix cucteM. [TonHoe ums Qaiina (manku, katanora). I1yTs k daiiny (namnke,
KaTaJory)

1.7

QaiinoBeiii  MeHekep. Pabora ¢ ¢aiimamum W mankamum (KaTaJoraMH): CO3JIaHUE, KOIUPOBAHME,
nepeMelneHue, mepeuMeHoBaHne U ynaieHue (ainoB u namok (katanoro). [Touck (aiinoB cpencreamu
OTIEPAIlMOHHON CHUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mcrnionb30BaHue IporpaMM-apXruBaToOpOB

1.9

KomnbroTepHsie BUpYCHI U Ipyrue BpeAOHOCHbIE TporpamMmsbl. [IporpaMmbl 11 3aLIIUTHI OT BUPYCOB

1.10

OObenuHEeHNE KOMIBIOTEPOB B ceTh. CeTh MHTEepHET. Beb-cTpanuiia, Beo-caldT. CTpyKTypa aapecoB Bed-
pecypcoB. Bpaysep. [TouckoBsie cuctemsl. [lorck nHGOpMAIHMH 110 KITFOUEBBIM CIIOBAM U I10 N300PasKEHHUIO.
JlocToBepHOCTh MH(OpMaIuy, noiny4eHHor u3 MaTepHeTa

1.11

CoBpeMeHHBIE CEPBHUCHI MHTEPHET-KOMMYHUKAIIUNA

1.12

CereBoll dTHKeT, 0a30BbIe HOPMBI WH(POPMAIMOHHON 3THKW M TpaBa Npu pabore B ceth MHTEpHeT.
Crpareruu 6e3omacHoro nopesenus B arepaere

Teopernueckne OCHOBEI HH(OPMATHKH

2.1

Wudopmariss — 0oOHO M3 OCHOBHBIX MOHITHI COBpeMeHHON Hayku. HH(OpMaIus Kak CBEICHHSL.
MpenHa3HauYeHHbIC JUIS BOCIPHATHS YEIOBEKOM, W WH(OpMAIMs Kak MaHHbIC, KOTOPbIE MOIYT OBITH
00paboTaHbl AaBTOMATH3UPOBAHHON CHCTEMOM

2.2

JHCKpeTHOCTh NaHHBIX. BO3MOXXHOCTH ONMUCAHUS HENPEPHIBHBIX OOBEKTOB M IPOIECCOB € ITOMOIIBIO
IWCKPETHBIX JAaHHBIX. VH(pOpPMAaIMOHHBIE TMPOIECCHl — IPOLECCHl, CBS3aHHBIE C XPaHCHUEM,
peoOpa3oBaHUEM U Iepefadeil TaHHBIX

2.3

CumBon. Andaputr. MomnHocTh andaButa. PasHooOpasue s3bIKOB M alipaBUTOB. EcCTeCTBEHHBIE W
(hopMaBHEIE SI3BIKA. AI(aBUT TEKCTOB Ha PYCCKOM s3bIKe. J|BonuHBIH andaBuT. KomrmaecTBO BCeBO3MOKHEIX
cJIoB (KOIOBBIX KOMOWHAIMK) (PUKCHPOBaHHOW JJIMHBI B ABOMYHOM ajidapute. [IpeobpazoBanue JIr000r0
andasura K JTBOMIHOMY. KommuectBo Pa3ITHIHBIX CIIOB (UKCHPOBaHHOM JUTHHB
B aNipaBUTE ONpenenEHHON MOITHOCTH

2.4

KOZ[I/IpOBaHI/Ie CHUMBOJIOB OIHOI'O aﬂ(l)aBI/ITa C IMOMOIIBIO KOAOBBIX CJIOB B APYromM a.]'l(baBI/ITe, KOJ0Basl
Ta6n1/1ua, JACKOONPOBAHUEC
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2.5 JBonunslit koj. [IpencraBienne JaHHBIX B KOMITBIOTEpE KaK TEKCTOB B ABOMYHOM ajihaBUTE
26 HNudopmaronssiii 006EM JaHHBIX. BUT — MUHUMaJbHAS SIUHHIA KOTHYSCTBA UH(POPMAIIMH — JBOHYHEIH
' paspsin. baiit, kunobaiit, MmerabaiT, rurabanT
27 CkopocTh Tepefadd AaHHbIX. EIUHHUIBI CKOPOCTH Tepeladd JaHHBIX. VckakeHne WHpOpMALMU pU
' nepenaye
Komuposanue tekctoB. PaBHOMepHbIM koa. HepaBHomepHbiii koa. Komupoka ASCIL. BocbMubuTHBIE
2.8 komupoBku. Ilonstue o xomupoBkax UNICODE. J[lekomaupoBaHHE COOOLIEHUN C HCIOIb30BAaHHEM
PaBHOMEPHOI'0 ¥ HEpaBHOMEPHOr 0 koza. MH}opMarmoHHbI 00bEM TEKCTa
29 Oob1iee npencTaBiIeHre O IUPPOBOM IPEACTABICHUN ayANOBU3YaAIbHbBIX U APYTUX HENPEPBIBHBIX JTAHHBIX.
' KomupoBanue 1sera. L{BetoBrie mogenu. Monens RGB. I'myouna koauposanust. [lamutpa
510 PactpoBoe u BekTOpHOE IpencTaBieHue H300paxkeHui. Ilnkcens. OueHka MH(pOpMAIOHHOTO 00BEMA
' rpapUuecKuX JAaHHBIX JUIS PACTPOBOTO H300pasKeHUS
211 Komuposanue 3Byka. PaspsanHocTs U wacrota auckpermsaiuu. KomumdecTBo kaHaioB 3amuch. OICHKA
' KOJIMYECTBCHHBLIX NAapaMETPOB, CBA3AHHBIX C IIPEACTABICHUEM U XPAaHCHUCM 3BYKOBBIX (paf/lIJ'[OB
3 WHubopmaroHHble TEXHOIOTUN
3.1 TexcToBBIC JOKYMEHTHI U MX CTPYKTYpHBIC 2JIEMEHTH! (CTpaHHIa, ad3all, CTpoKa, CII0BO, CHMBOJ)
3. TexcToBBIH TpoIiecCOp — HHCTPYMEHT CO3IaHHUs, PEAAKTHPOBAHNS U (OpPMATHPOBAaHUS TEKCTOB. IIpaBmia
' Habopa TeKcTa
PenaktupoBanmne Texcra. CpoiictBa cumBonoB. llpudr. Tumbl mpudro (pyOsieHble, C 3acedKamu,
3.3 MoHoIMpuHHEIE). [TomykupHOE U KypcuBHOE HauepTaHue. CBolcTBa ab3a1ieB: rpaHuIlbl, a03aI[HBINA OTCTYIL,
WHTEPBaJI, BRIpaBHUBaHKE. CTHIEBOE GOpPMATHPOBAHHE
34 CrpykTypHupoBaHue HHPOPMAINH C TOMOIIBIO CIIICKOB U Tabiau. MHOrOypoBHEBEIE cCTUCKH. [l006aBeHue
' TaOJIMI] B TEKCTOBBIC JOKYMEHTHI
35 BceraBka m3o0pakeHHWid B TEKCTOBBIE JOKyMEHThI. OOTeKaHWe H300pa)KeHHH TEKCTOM. BKIloucHHE B
' TEKCTOBBII TOKYMEHT Juarpamm 1 (Gpopmyi
3.6 [TapameTpsl cTpaHuIBl, HyMepalys ctpasuil. /lobaBieHne B JOKYMEHT KOJOHTHTYJIOB, CCBUIOK
3.7 ITpoBepka npaBonucanus. PaccranoBka repeHocoB. I'onocoBoi BBOI TekcTa. ONTHYECKOE pacCO3HABAHUE
' tekcTa. KommnbroTepHslid mepeBojl. Vicnonp3oBanue cepBUCOB ceTH VHTEpHET Uit 00pabOTKH TEKCTa
38 3HaKOMCTBO C TpaduUecKUMHU penakropamu. PactpoBbie pucyHKH. lVcrmonb3oBaHHE TpapruecKuX
' HPUMHUTHBOB
Onepany  pelakTHPOBaHUS TpadUuecKuX OOBEKTOB, B TOM 4YHCIIE IU(PPOBBIX (OTOrpaduii: H3MEHEHHUE
3.9 pa3mMepa, o0pe3Ka, TIOBOPOT, OTpaXkeHUe, pabora ¢ obiacTsIMHU (BBIICIICHHE, KOMMPOBAHUE, 3aJTUBKA IIBETOM),
KOPPEKITHS [IBETa, IPKOCTH M KOHTPACTHOCTH
310 Bekropras rpaduka. Co3manue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CPEACTBAMH TEKCTOBOT'O IIPOLIECCOPA
' WIH IPYTUX Iporpamm (prutoxeHuit). JlobaBieHrne BEKTOPHBIX PUCYHKOB B TOKYMEHTBI
311 [TonroroBka MynabTUMeTUHHBIX Tpe3eHTanmid. Crmaiin. JloOaBieHWe Ha claiiji TEKCTa M H300paKCHHIA.
' Pabora ¢ HECKOJIIBKUMU clIaiiiaMu
3.12 JloGapJieHre Ha Cllaiijl ayTMOBH3YaIbHBIX JaHHBIX. AHUMAIWs. | HIIepCChUIKH
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAepPKAHMUS
1 Teoperndeckne OCHOBBI HH(OPMATHKH
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Heno3uinoHHble ¥ MO3UIIMOHHBIE CUCTEMbI CUUCIICHUS. A.]'I(baBI/IT. OcHoBaHHeE. PaSBépHYTaSI (1)opMa 3aI1MCu

11 yucia. IlepeBo B JECATHUHYIO CUCTEMY YHCEI, 3alMCAHHbIX B IPYTUX CUCTEMaX CUHCICHUS
1.2 Pumckast cucremMa CuucieHus
JBonunas cucrema cuucienus. Ilepeson nensix uucen B mpeaenax or 0 mo 1024 B 1BOMYHYIO CHCTEMY
13 cuucneHus. BoceMepruuHas cucrtema curucnenus. IlepeBon dncen U3 BOCBMEPUYHOM CUCTEMBI B IBOUYHYIO
' U JECATUYHYIO cucTeMbl M obOpatHo. lllectHanmmartepuuHas cucrema cuumcieHus. [lepeBox uumcen wus
HIECTHAIATEPUYHON CUCTEMBI B IBONYHYIO, BOCBMEPUUHYIO U AECSITUIHYIO CHCTEMBI U 00paTHO
1.4 ApudmeTnyecKre oneparyy B ABOUIHON CHCTEME CUNCIICHUS
Jlornueckue BbICKa3bIBaHMUS. JIOTMUECKHE 3HAYCHUS BBICKA3bIBAaHMN. OJIEMEHTApHBIC U COCTABHBIC
BbICKa3bIBaHus. Jlorndyeckue omepanuu: «u» (KOHBIOHKIUS, JIOTHYECKOE YMHOXEHHE), HIIHY
15 (IM3BIOHKINS, JIOTHUECKOE CIIOKEHNE), «HE» (JJoruuecKkoe oTpuianue). [IpuopruTer Toruueckux oneparui.
OmnpeneneHue HICTHHHOCTH COCTABHOT'O BBICKA3bIBAHUS IIPU M3BECTHBIX 3HAUCHUSX MCTHHHOCTH BXOSIIUX
B HETrO 3JIEMEHTAPHBIX BBICKA3bIBAHUI
16 Jlornueckue BeIpaxeHus.. [IpaBuia 3ammcu JOrMYeCKHMX BbIpakeHHH. IlocTpoeHne TaOaHMIl MCTHHHOCTH
' JIOTMYECKHX BBIPOXKEHUI
1.7 Jlorngeckue 3J1eMEHTHl. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBAMH KOMIIBIOTEPa
2 AJTOPUTMBI B IPOTPaMMHPOBAHHE
2.1 [TonsTre anropuT™a. VMcnonHUTEIM alrOPHTMOB. AJITOPUTM KaK IUIaH YIIPABICHUS HCIOIHUTEICM
2.2 CpoiictBa anroput™a. CriocoObl 3aIKcH anropuTMa (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, TPOrpaMMa)
Anropurmuueckne KoHCTpyKuuu. KoHCTpykmust «cnempoBanue». JInnenHsit anroputM. OrpaHiYeHHOCTh
2.3 JIMHEMHBIX  aNrOPUTMOB: HEBO3MOXKHOCTb  IPENYCMOTPETb  3aBUCHMOCTb  I10CJIEI0BATEIbHOCTH
BBINIOJIHSIEMBIX JEHCTBUM OT HCXOAHBIX AAHHBIX
94 KoncTpykuns «BeTBieHHe»: TONHAs W HemonHas (opMbl. BrlinonHeHWe W HEBBIIONHEHUE YCIIOBHS
' (MCTHHHOCTB U JIOKHOCTH BBICKa3bIBaHUs). [IpocThIe M COCTaBHBIC YCIOBHSI
95 KoHcTpykuust «11OBTOpEeHHE»: LMKIbI C 3aJaHHBIM YHCIOM IIOBTOPEHUM, C YCIOBHUEM BBINIOJHEHMS, C
' HepeMeHHO 1uKIa
PazpaboTka mist popManIbHOrO WCHOMHUTENS aJrOpHTMa, IPHBOAAIIETO K TpeOyeMoMy pe3yibTaTy MpH
26 KOHKPETHBIX HCXOMHBIX HAaHHBIX. Pa3paboTka HECTOXHBIX AJTOPHTMOB C HWCIIONB30BAHMEM LHUKIOB U
' BETBIICHUH [UIS yIpaBiIeHHs (OpMaTbHBIMHU HCIOTHUTEISIMH. BEITOMHEHNE alTOpHTMOB BPYYHYIO U HA
KommbioTepe. CHHTaKCHYECKHe U JIoTmdecKkne ommOKkn. OTKa3k
57 SA3pik mporpammupoBanus (Python, C++, Java, C#, IllkonpHbIA AsroputMudeckuid SI3pik). Cuctema
[IPOrpaMMHPOBAHHUS: PEJAKTOP TEKCTa IPOrpaMM, TPAHCIITOP, OTJIAJUUK
2.8 [lepemenHas: Tun, uMs, 3HaueHue. Llernble, BelieCTBEHHbIE  CHMBOJIbHBIE IEPEMEHHBIE
Omneparop nprcBanBaHus. ApU(PMETHICSCKIE BRIPAKEHUS U TOPSIOK UX BEIYHCICHUS. OIepaliy ¢ HeTbIMHA
29 YyHUClIaMU: 1IeJIOYUCIIEHHOE AeJIeHHe, OCTaTOK OT AeneHus. IIpoBepka 1einuMocTy OAHOro 1LeJIoro Yucia Ha
Apyroe
Berrenms. CocraBHBIE YCIOBHS  (3alMCh  JIOTHYCCKMX  BBIPAKEHHH Ha HM3y4aeMOM  SI3BIKE
2.10 MporpaMMHUpoBaHus). HaxoxaeHne MUHIMYMa U MaKCUMyMa M3 JIBYX, TPEX M 4eThIpEX umcen. Pemrenne
KBaJIPATHOT'O YpaBHEHMsI, UMEIOIIETO BeIECTBEHHbIE KOPHU
211 [uanorosas oTyiajka MporpamMM: IOIIArOBOE BBIMOJIHEHUE, IPOCMOTDP 3HAU€HUH BEJIUYMH, OTJaJ04YHBIN
' BEBIBOJZI, BEIOOpP TOYKH OCTaHOBA
Iuxn ¢ ycmoBumeM. Anroput™m EBKimMaa uid HaxoXIeHHs HauOONBIIEro OOIIEro IeNuTeNs IBYX
212 HaTypaJbHBIX uucell. Pa3Onenue 3amici HaTYpaJIbHOTO YMCIIa B IIO3WIMOHHON CHCTEME C OCHOBAHHEM,
MEHBIITNM WU paBHEIM 10, Ha OTAENBHEIC II(PHI
913 [ukn ¢ nepeMeHHOH. ANTOpPUTMBI NMPOBEPKU AEIUMOCTH OJHOTO LIEJIOr0 4Yucia Ha APYroe, MpoBEpKU

HaTypaJIbHOr'o 4rcjia Ha IMMPOCTOTY




Kopg

2.14

IIpoBepsieMblii 3J1eMeHT COJepPKAHMUS

OO6paboTka CUMBOJIBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) MepeMeHHble. [locuMBoMbHAs 00paboTKa
cTpok. ITocuéT yacToTh! NOSBIEHNS CHMBOJIA B CTpoKe. BeTpoeHHble (hyHKIMY A71s1 00pabOTKH CTPOK

2.15

OnpeneneHHe BO3MOXHBIX PE3YJIbTATOB pa6OTLI AJIropuT™Ma Ipr 3aJaHHOM MHO>KECTBC BXOJAHBIX JTaHHBIX,
OoNpeACJICHNEC BO3SMOXHBIX BXOAHBIX JAHHBIX, IPUBOASAIINX K JAHHOMY PE3YJIbTATY

9 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUS

Iudpoas rpaMOTHOCTH

11

I'moGaneHas cerb MuTepHeT. [P-ampeca y3noB. CeTeBoe XpaHeHHe JaHHBIX. MeToJpl MHANBUAYAJIBHOTO W
KOJUIEKTUBHOTO pa3MelleHns HOBOH nH(opmaimu B MHTepHeTe. Bonbinne naHHble (MHTEpHET-AAHHBIC, B
YACTHOCTH JAHHBIC COIHATBHBIX CETEH)

1.2

[Monsitne 00 nHbOpManMoHHON Oe30MacHOCTH. YTPO3bl HHPOPMAIIMOHHON 0E30MacHOCTH TpU paboTe B
IJI00aIBbHOM CeTH M METOABl MpoTHBoAehcTBHA uM. IlpaBmia OesomacHod ayreHTH(uUKanuu. 3amuTa
nuuHoi mHpopmanmu B cet VHTepHeT. besomacHbie cTpaternu mMoOBeACHUS B ceTH VIHTepHeT.
[Ipenynpexxaenue BOBIEUEHUS B JCCTPYKTHBHBIC W KPUMHHAIBHBIE (DOPMBI CETEBOH aKTUBHOCTHU
(xnbepOymuHT, GUIIMHT U Apyrue HOpPMBI)

1.3

Bupl pesitenbroctr B iHTepHETE. VIHTEpHET-CEPBUCHI: KOMMYHHKAIIMOHHBIE CEPBHUCHI (I10YTOBAs ClTyk0a,
BHJICO-KOH(DEPEHII-CBS3b U JPYTHE), CIIPABOYHBIE CIYXObl (KapThl, pacluCaHusi U APYTHE), MOMCKOBBIC
CIIy’)KOBI, CIIy’)kObl OOHOBIJIGHHS TIPOrpaMMHOr0 obecriedeHuss W Apyrue ciayxkObl. CepBHUCHI
rocyaapcTBeHHbIX yeayr. O0OnadHble XpaHuIHia qaHHbIX. CpeicTBa COBMECTHOM pa3pabOTKU IOKYMEHTOB
(onmaiiH-otucer). [IporpaMMHoe o0ecrieueHre Kak BeO-CepBHC: OHJIAHHOBBIC TEKCTOBBIC U TpadUUeCcKHe
PenaKkTopbl, Cpelibl pa3paboTKK IPOrpaMm

Teopernueckne OCHOBBI HH(OPMATHKH

2.1

Mogens. 3agauu, pemaemble ¢ MOMOIIBIO MonenupoBanus. Knaccnpukanuu momeneit. MaTtepralibHbIE
(HatypHBIe) 1 HH(POPMAIIMOHHBIE MOJIeNT. HenpephIBHBIC B TUCKPETHBIE MOJIENH. FIMUTAIITMOHHBIE MOJICITH.
Urposbie Mmoenn. OlieHKa COOTBETCTBUS MOJICIIA MOJCITUPYEMOMY O0BEKTY U IIEIISIM MOJICITHMPOBAHUS

2.2

Tabnuunblie Mozenu. Tabmuiia Kak MpecTaBICHUE OTHOECHUS

2.3

basp1 manapix. OTOOp B TAOIHIIE CTPOK, YAOBICTBOPSIONINX 3aJaHHOMY YCIOBHIO

24

I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBaHHBIC M HEOPHEHTUpOBaHHbBIC rpadbl. muHa (Bec) pedpa.
BecoBas matpuna rpada. JnvHa mytH Mexay BepmuHamu rpada. [Torck onTuManbHOTO MyTH B Tpade.
HauanbHas BepiniHa (MCTOYHHK) M KOHEYHAs! BEpIIHHA (CTOK) B OPHEHTHPOBaHHOM rpade. Boruucienue
KOJIMYECTBA ITyTel B HANPABICHHOM AI[MKIMYECKOM rpade

2.5

HepeBo. Kopenb, BepmmHa (y3en), JwcT, pedpo (myra) mepea. Breicota mepema. [lommepeso. Ilpumepn
MCIIONB30BaHusl iepeBbeB. [lepe0op BapraHTOB € MOMOIIBIO IepeBa

2.6

[MoHsiTHe MaTeMaTHYECKON MOeH. 3a1a4u, peliaeMbie C MOMOIIBI0 MATEMATHYECKOrO (KOMITBIOTEPHOTO)
MonenupoBaHusa. OTIMYEEe MaTeMaTHYeCKOH MOIETM OT HATYpHOW MOJETHM U OT CIIOBECHOTO
(JIMTEpaTypHOro) OMHMCaHUs 00bEKTa

2.7

OTaIbl KOMIIBIOTEPHOI'O MOACIIUPOBAHUA: ITOCTAHOBKA 3aJadHd, IIOCTPOCHHUEC MaTeMaTHUYECKOU MOICIIH,
nOporpaMMHas peajn3anus, TCCTUPOBAHUEC, IMPOBCACHUC KOMIIBIOTCPHOI'O OSKCIICPMMEHTA, aHallu3 €ro
PE3YJIbTATOB, YTOYHCHUC MOICIN

AJNTOpUTMBI U IPOrpaMMHUPOBAHHE

3.1

Pa30Ouenue 3aJa4d Ha ImoJ3aaadu. CocraBiicHHe AJITOPUTMOB U ITPOTrpaMm C UCITIOJIb30BAHUEM BCTBHCHHfI,
IMUKJIOB M BCIIOMOTI'aTCIIbHBIX aJITOPUTMOB JIS1 YITPABJIICHHA UCNOJHHUTCICM UKW APYT'UMHU UCITOJTHUTCIISIMA
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3.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

Tabnmuunble BenuuuHbl (MaccuBbl). OnpHoMepHBIE MaccuBbl. CoOCTaBleHHE M OTJaJKa MPOrpPaMM.
peatu3yIoIIKUX TUIIOBbIE aIrOPUTMbI 00pa0OTKM OAHOMEPHBIX YMCIIOBBIX MACCHBOB, HA OJHOM M3 A3BIKOB
nporpammupoBanus (Python, C++, [lackanb, Java, C#, [lIkonbHBIA ANTOpUTMHYECKUH SI3BIK): 3aII0IHEHNE
YHUCIIOBOTO MAacCHBa CIlydallHBIMH 4YHCJIaMH, B COOTBETCTBMM C (OPMYNIOM WM MyTEM BBOJA YHCEl,
HaxOXJIeHHEe CyMMBbI 3JI€MEHTOB MACCHBA, JIMHEHHBIA TMOMCK 3aJIaHHOTO 3HAYEHHUS B MAacCHBE, MOACYET
JJIEMEHTOB  MAacCHBa, YAOBJICTBOPSIONIMX 3aJaHHOMY YCIOBHIO, HAaXOXIECHHE MHHHMAaJIbHOTO
(MakcuManpHOro) AseMeHTa MaccrBa. COpTUPOBKA MaccHBa

3.3

O6pa60TI<a MOTOKa JAaHHBIX: BBIYUCICHUE KOJIUYECTBA, CYMMBbI, CpPECIHCTO apI/I(l)MeTI/I‘{eCKOFO,
MUHUMAJIBHOTO W MAKCHUMAaJIbHOI'O0 3HA4YCHUS JJICMCHTOB MOCICAOBATCIIBHOCTH, YAOBJICTBOPAIOIINUX

3aJJaAHHOMY YCJIOBHIO

3.4

VYnpasnenue. Curnan. OOpatHas cBs3b. llomydeHue cHrHaJoB OT IUGPOBBIX ITATUYUKOB (KacaHUS,
paccTosiHMsI, CBeTa, 3ByKa U Jpyroro). [IpuMepsl Mcnonb30BaHus MPUHIMIIA OOpaTHOM CBSI3M B CHCTEMax
yIpaBJIEHNs] TEXHUYECKMMH YCTPOMCTBAMH, B TOM Yuciie B podoToTexHHKe. [IpiMepsl poOOTH3MPOBAHHBIX
cucteM (CHCTeMa YIpaBICHHUS ABMKEHHEM B TPAHCIOPTHOH CHCTEMe, CBapO4yHas JIMHUS aBTO3aBOJA.
ABTOMATH3UPOBAHHOE YIPABJICHHE OTOIUICHHEM JIOMa, aBTOHOMHAsI CHCTEMa YIPaBJICHUS TPAHCIIOPTHBIM
CPEZICTBOM M APYTHE CHCTEMBI)

WudopMaioHHbIe TEXHOIOTHI

4.1

[ousTrHe 00 37EKTPOHHBIX TabIHIaX. THIIBI JAHHBIX B TYEHKaX 3JCKTPOHHON TabnuIsl. PegakTupoBanue u
¢opmaTrpoBaHue Ta0IUI. BCcTpoeHHBIE PYHKIMH U1 TOMCKA MAKCUMYMa, MUHIMYMa, CYMMBI X CPEITHETO
apudmerndeckoro. CoOpTHpOBKa NAaHHBIX B BBLAENCHHOM auamnas3oHe. Iloctpoenme amarpamm (THCTO-
rpaMMa, KpyroBas AuarpamMma, ToueuHas auarpamMma). Beibop tuna auarpamMmel

4.2

[IpeobpazoBanue Ghopmyi npu kKonupoBanuu. OTHOCHTENbHASI, a0COTIOTHAS M CMEIITAHHAS aJipecarus

4.3

VYciI0BHBIC BBIYKCIICHUS B 3JCKTPOHHBIX TaOmuuax. CyMMUpOBaHKE M MOJCYET 3HAYCHUH, OTBEUYAIOIHX
3alaHHOMY yciioBrto. O6paboTka OoNmbIIMX HAOOPOB JaHHBIX. UHCICHHOE MOJCTTUPOBAHKE B AJICKTPOHHBIX
TabIuIax
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Ponp mHGOpPMAIIMOHHBIX TEXHOJOIMH B Pa3BUTHM JKOHOMHUKHA MHpA, CTpPaHbl, perroHa. OTKPBITHIE
oOpaszoBatenbHbIe pecypchl. [lpodeccuu, cBs3aHHbIE ¢ WHPOPMATHKOH U HH(GOPMAIMOHHBIMHY
TEXHOJIOTUSIMU: BeO-Iu3aiiHep, MPOrpaMMHUCT, Pa3paOOTYMK MOOMIIBHBIX MPUIIOKEHHH, TECTHPOBILHK,
APXUTEKTOP MPOrPaMMHOr0 00eCIIeYCHUsI, CIICIIUAITUCT 110 aHATN3Y JAHHBIX, CHCTEMHbII aIMHHICTPATOP

MHNPOBEPSAEMBIE HA OI'D 110 HHO®POPMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30BATEJIbHOM ITIPOI'PAMMBI OCHOBHOI'O OBIIIETO

OBPA30OBAHUA
Kon IIpoBepsiemble TpeOOBaHMA K IPEAMETHBIM pe3yJbTaTaM 0a30BOro
NpoBEPSIEMOro YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/1bHOI MPOrpaMMbl
TpedoBaHus OCHOBHOI0 001ero oopasosanus Ha ocHope PI'OC
1 3HaTh (TOHUMATB)

BJ'IaZ[CHI/Ie OCHOBHBIMH IIOHATUSAMM: I/IH(l)OpMaI_II/IFI, nepeaava, XpaHCHUC U

11 o0paborka wuH(OpPMALIMU, AaNTOPUTM, MOICTb, IH(PPOBOH MPOAYKT © HX
HCIIOJIb30OBAHUE IJId PCIICHUS y‘{€6HBIX W NPAKTUYCCKUX 3a1a4

1.2 BJ'IaZ[CHI/Ie NOHATHUAMMA: BBICKA3BIBAHUEC, JIOTMYCCKasA oncpanus, JTOIrM4eCKoOC
BBIPAXKCHUC




Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHMSA K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOTI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

YMerb

2.1

YmeHue onepupoBaTb €AWMHUIIAMU U3MCPCHUSA I/IH(I)OpMaL[I/IOHHOFO 00béMa
CKOPOCTHU Nepeaavdn JaHHbIX

2.2

YMeHHne 3anuchiBaTh U CpaBHUBaTh Lejible uncia oT 0 mo 1024 B paziauuHbIX
MO3UIIMOHHBIX CHUCTEMaX CYHCIECHHS C OCHOBaHUAMH 2, 8, 16, BBINOIHATH
apudmernyeckue onepanuu HaJ HUIMHA

2.3

YMeHune KOOupoBaTh M JEKOAMPOBATh COOOLIEHHS IO 33JaHHBIM IIpaBHIIaM;
NOHMMAaHHE OCHOBHBIX NPUHLIMIOB KOJUPOBAaHUS HMH(OPMALUHN pa3NuIHON

IPUPOJIBI: TEKCTOBOH, IpahuaecKoil, ayuo
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VYMeHHne 3anuchiBaTh JIOTHYECKHUE BBIpaXXCHHA C HCIIOJIb30BAHHUEM IHU3BIOHKIUU,
KOHBIOHKIHWHU U OTpHULaHUsA, ONPEACIIATD HCTUHHOCTD JIOTUYCCKUX BI:Ipa)I(eHI/Iﬁ, €Clin
N3BCCTHBI 3HAUYCHUSA UCTUHHOCTH BXOAAIUX B HET'O NIEPEMCHHBIX, CTPOUTH Ta6HI/II_[])I
HCTUHHOCTH JIA JIOTHYECCKHUX BBIanCHHﬁ; 3aIllMCbIBATD JIOTUYCCKUC BBIPAXKCHHA Ha

M3y4a€MOM SI3bIKE ITPOrPAMMUPOBAHUS

2.5

VYMenune COCTaBJISATb, BBINOJHATL BPYYHYI0O W Ha KOMIIBIOTCPE HECIIOXHBIC
ANTOPUTMBI JUT yIIpaBJieHus ucnoaanTensmu (Yepenamka, YepTéXHUK U ApyTHE);
Co31aBaTh U OTJIAXKUBATH IMPOrpaMMbl Ha OAHOM M3 A3BIKOB MPOrpaMMHPOBAHU
(Python, C++, TIlackans, Java, C#, IllkonbHBI ANTOPUTMHYCCKHE SI3BIK),
peanm3ylompe HECIOXHBIC alTrOPUTMBI  OOpaOOTKM YHCIOBHIX JAaHHBIX C
HCIIONIb30BaHUEM ITMKIIOB M BETBIICHHUI; yMEHHE pa30MBaTh 3a/1a4M Ha IO/330a4H,
UCIIONIb30BAaTh KOHCTAHTHI, IIEPEMEHHBIC U BBIPAXKCHHUS pA3IMYHBIX THIIOB
(YINCTOBBIX, JIOTHUECKHUX, CHMBOJIBHBIX); aHATH3UPOBATH ITPEUIOKCHHBIN aJTOPUTM,
OIIPEIENATh, KaKhue Pe3yNbTaThl BOSMOXKHEI IIPH 3aJaHHOM MHO)KECTBE MCXOIHBIX
3HAYEHUH

2.6

YMenue 3anucaTh Ha U3y4aeMOM SI3bIKE IPOrpaMMHUPOBAHUSI aJTOPUTMBI IPOBEPKU
JEeTMMOCTH OJIHOI'O LIEJIOro 4Kcia Ha Jpyroe, MpOBEPKU HATypallbHOIO YHUCJA Ha
MIPOCTOTY, BBINENCHUS LU(Pp W3 HATYpaJBbHOTO YHCIA, IIOMCK MaKCHMYMOB,
MHUHUMYMOB, CYMMBI YHCJIOBOH I10CJI€A0BAaTENIbHOCTH

2.7

Brnanmenne ymeHneM OpHEHTHPOBATHCS B HEPApXHUECKOH CTPYKType (aiioBoit
cucTeMbl, paboTaTh C (pailloBOM CHCTEMOU TIEPCOHATHHOTO KOMIBIOTEpa C
WCIONIb30BaHNEM Tpadudeckoro uHTepdeiica, a UMEHHO: CO37aBaTh, KOMUPOBATH,
MepeMeIIaTh, ePeHMEHOBBIBATE, YIAISTh U ApXUBUPOBATH (DaiiiIbl M KaTaJIoOTH

2.8

Bnamenne yMeHHSIMH W HaBBHIKAMH HCIONB30BaHMS HH()OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH IUIS IOUCKA, XpaHEeHNUs, 00pabOTKU U Iiepeadu 1
aHalM3a Pa3INYHbIX BUIOB HHPOPMAIHH

2.9

YMeHne BBIOMpAaTh CIOCOO TMPEACTaBICHUS MAaHHBIX B  COOTBETCTBHH C
MOCTaBICHHOW  3ajgadeld  (TAONMHMIBI,  CXeMBI, TpaduK,  IAATPAMMBI)
C MCHOJNB30BAHAEM COOTBETCTBYIONINX MPOrPAMMHBIX CPEACTB 00paOOTKH JaHHBIX

2.10

YMenue QopManu3oBaTh W CTPYKTYpPUPOBaTh HWH(POPMAIIHIO, HCIIONB3YS
SJIEKTPOHHBIC TAOMUIBI Ui OOpabOTKH, aHAIW3a W BH3yaJU3allMM YHCIOBBIX
JIAHHBIX, B TOM YHCII€ C BBIJICJICHHUEM JHAIa30Ha TaOJUIEI U YHOPSIAOYMBAHAEM
(COpTHPOBKOIA) €ro 3JEMEHTOB; YMECHHE IPHMEHSATh B AJIEKTPOHHBIX TaOIHIax
(hopMymBl IS pacy€ToB ¢ MCMOJIb30BAHUEM BCTPOCHHBIX (DYHKIIMU, aOCOTIOTHOM,
OTHOCHUTEIILHOM, CMEIIAHHOH aJIpeCallii; KCTIOIh30BaTh AJIEKTPOHHBIC TAOTUITHI IS




Kon IIpoBepsiemble TpeOOBaHMSA K IPeIMETHBIM pe3yJbTaTaM 0a30BOro

NPOBEPsIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl
TpeOoBaHuUs OCHOBHOT0 0011ero oopasosanus Ha ocHope PI'OC
YUCJIICHHOI'O MOJCIINPOBAHUA B IIPOCTBIX 3aJavdax

U3 Pa3HbIX MPEAMETHBIX 00JacTen

HEPEYEHDb 3JIEMEHTOB COAEP KAHUS, ITIPOBEPSIEMbIX HA OI'S IO HHOOPMATHUKE

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS

1 I{udpoas rpaMOTHOCTH

@aitnel ¥ nanku (karaioru). [IpuHIunel nocTpoeHus QGaiaoBeix cucteM. [lomHoe nms ¢aitna
(mamkm). I1yTh K ¢aitry (manke). PaGota ¢ daitnamu 1 katagoraMu CpeiCTBaMU OIEPalMOHHON
11 CHCTEMBI: CO3/IaHHE, KOIMPOBaHUE, MepeMeIlleHIe, TTepeuMEHOBaHNE U yJaleHne (QaiyioB u
manok (karamoroB). Tumsl ¢aiinos. CBoiicTBa ¢aiino. PaiinoBsii MeHemkep. [lonck daiinoB
CpEICTBAMHU ONEPAIIMOHHON CHCTEMBI

OObeauHeHne KoMIbloTepoB B ceTh. Cerh MHTepHeT. BeO-crpanuiia, BeO-caiit. CTpykTypa
azpecoB BeO-pecypcoB. bpaysep. Ilouckopbie cuctembl. [lorck WHGOpMAMK TIO KITFOUEBBIM

1.2
clIoBaM H TI0 U300paxeHur0. JlocToBepHOCTh, MHGpOPMAIMK, MonydeHHor u3 WutepHera. IP-
azipeca y31oB. CeTeBoe XpaHeHHe JaHHbIX
2 TeopeTndeckre OCHOBBI HHPOPMATUKN

JucKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OIMCAHMSI HEMPEPHIBHBIX OOBEKTOB W IPOLIECCOB
C TTOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBoi. Andasut. MomHocTs andasuta. JIBondHbI andaBuT. KonruecTBo BCEBO3MOXKHBIX
CJIOB (KOJTOBBIX KOMOMHAIHIA) GUKCHPOBAHHOM JUTMHBI B IBOWYHOM ajdasure. [IpeodpazoBanne
moboro andasuta K ABOMYHOMY. KOIHUYECTBO pa3nWYHBIX CIOB (PHKCHPOBAHHOW UIMHBI B
2.1 andapute onpeaenéHHON MOITHOCTH.

KomupoBanue cHMBOJIOB OTHOTO anaBUTa ¢ MOMOIIBIO KOJOBBIX CJIOB B OPYroM anaBuTe,
KomoBass ~ Tabnmia, JaekomupoBaHue. KomupoBaHWe — TEKCTOB. PaBHOMEpHBIT  KOm.
HepaBaomepnsiii kon. Koguposka ASCII. BocbMuOUTHBIE KOAMPOBKH. [TOHITHE 0 KOJMPOBKAX
UNICODE.  [lekomupoBaHue  COOOMICHWH €  HCIOJIB30BAaHHEM  PaBHOMEPHOIO U
HepaBHOMepHOro kona. MHopMaImoHHblii 00bEM TeKCTa

NHupopmarionHbiii 00bEM TaHHBIX. BUT — MUHUMaJIbHAS €IUHUIA KOJTMYECTBa HH(OpMAITUH —
99 JBOWYHBINA pa3psn. EmuHunbel u3mepenusi WHGOPMAIIMOHHOTO O00bEéMa JaHHBIX. buT, OaWT,

Ki100aiT, MeradaiT, rurabaiit. CKOpocTh IMepeladyn JaHHBIX. EIMHHIBI CKOPOCTH Tepeaadn
JaHHBIX

Komuposanue 1igera. LlBeToBsie Monenu. Monens RGB. ['my6una kogupoBanus. [TammTpa.
2.3 PactpoBoe u BekTopHOE TpeacTaBieHne n3o0paxeHuil. [Inkcens. Onenka HHPOPMAIIMOHHOTO
00bEMa rpaUIeCKUX TAHHBIX JUII PACTPOBOTO H300paKEHUS

Koauposanue 38yka. Pa3psgHocTh 1 yacTora 3amicu. KoandecTBo KaHAOB 3amicy.
2.4 | OneHKa KOJMHYECTBEHHBIX TAPAMETPOB, CBA3AHHBIX C MPEICTABICHUEM U XPaHECHHEM 3BYKOBBIX
¢aitnos

Heno3unuoHHble ¥ MO3UIIMOHHBIE CUCTEMbI CUMCIICHUS. AJ'I(l)aBI/IT. OcHoBaHmUe. PaSBépHYTaﬂ
25 (1)0pMa 3aIllMCH Yucia. HCpCBOI[ B JCCATUYIHYIO CUCTEMY YUCEII, 3allMCAHHBIX B IPYTUX CUCTEMAX

CUMCJIICHHUA.
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

Pumckas cucrema cunuclIeHus

2.6

JBonuHas cucrema cuucinenus. IlepeBon nensix yucen B npeaenax ot 0 o 1024 B nonunyro
cucTeMy cumcieHus. BocbMepruuHas cucrema cumcienus. [lepeBos uucen U3 BOCBMEPUUYHOM
CHCTEMbI B JBOMYHYIO U JECATHUHYIO CHCTeMbl M oOpaTHo. lllecTHamuarepuuHas cucrema
cuucnenud. [lepeBox uucen U3 LIECTHAIIATEPHYHON CHUCTEMbI B JIBOUYHYIO, BOCBMEPUUHYIO
U ICCSITUYHYIO CHCTEMBI M 00paTHO. ApupMeTHYeCKHE Omepalud B JABOMYHOM cHCTEMe
CUHCIICHUS

2.7

Jlornyeckue BbICKa3bIBaHUA. Jlorndyeckue 3HAYCHUS BBICKA3bIBAaHMN. DJIEMEHTApHBIE U CO-
CTaBHBIE BBICKa3bIBaHMS. Jlorndeckue oneparun: «m» (KOHbIOHKIHS, IOTHYECKOE YMHOXKCHHUE),
«unu» (IU3BIOHKIWSA, JIOTHYECKOE CIOKEHHUE), «He» (joruyeckoe orpuianue). [Ipuopurter
JIOrHYecKuX omneparuil. OnpeneneHne HCTUHHOCTH COCTABHOTO BBICKA3bIBAaHUS, CCIIH U3BECTHBI
3HAYCHUS] HCTUHHOCTH BXOMAIIMX B HEro 3JEMEHTAPHBIX BbICKa3bIBaHWM. Jlormueckue
BeIpakeHHs. [IpaBuia 3amucu JOrMYecKuXx BeIpaxkeHuil. IlocTpoeHue TabnMIl MCTUHHOCTH

JIOTMYECKUX BBIPAKEHUM

2.8

Jlornueckue 3eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMITBIOTEPA
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HenpepbiBHble 1 quckperHble Mojenu. MMurtanuonnsie Monenu. Mrposeie mogenu. OneHka
aICKBATHOCTH MOJICIT MOJICTUPYEMOMY O0BEKTY U IIEJISIM MOACTHPOBAHHMSI

2.10

Tabnuunble Mojenu. Tabmuma kak mpeactaBieHue orTHouleHws. basel gaHHBIX. OTOOp B
TaOJUIIE CTPOK, YAOBJIECTBOPSIONINX 38 JAHHOMY YCIOBHUIO

2.11

I'pad. Bepmmna, pedpo, myts. OpreHTHPOBaHHBIC K HEOPHUEHTHPOBaHHbBIE Tpadbl. [nnHa (Bec)
pebpa. BecoBast maTpunia rpada. [InuHa myty Mexay BepimnHamu rpada. [Tonck onTuManbHOTo
nyth B Tpade. HauanpHas BepmmHa (MCTOYHMK) W KOHEYHas BepmIMHA (CTOK)
B OPUEHTHPOBaHHOM rpade. BoruncneHne KoJIM4YeCTBa MyTed B HAIPABICHHOM allMKIMYECKOM

rpade

2.12

Hepero. Kopens, BepmmHa (y3en), auct, pedpo (ayra) nepesa. Beicora mepea. Ilomnepeso.
Ipumeps! Kcnonb3oBanus aAepeBbeB. [lepebop BapHaHTOB ¢ MOMOIIIBIO JlepeBa

AJNTrOpUTMBI U IPOrpaMMHUPOBAHHE

3.1

CpoiictBa anroputma. CrocoObl 3alMCH anToOpuUTMa (CIIOBECHBIM, B BUAE OJOK-CXEMBI, IPO-
rpamma).

CocraBiieHle aNrOpUTMOB U MPOrpaMM C HCIONb30BAHUEM BETBJIECHUM, LIUKJIOB U BCIOMO-
raTelIbHBIX aJITOPUTMOB JJIs ynpaBieHus ucmonHuteseM (Pobot, Yepenamnika, YepT&xHUK U
Ipyrue). BelmomHeHne aaropuTMOB BPYIHYIO U Ha KOMITBIOTEpE

3.2

A3k nporpammupoBanus (Python, C++, [lackans, Java, C#, ILIKoNbHBIH ANTOPUTMUYCCKUI
S3BIK).

Cucrema mporpaMMHUpPOBAHUS: PEAAKTOP TEKCTa IPOrpamMM, TPAHCIISTOP, OTIAIIUK.
[epemennast: Tum, nMs, 3HadeHue. Llenpie, BeeCTBEHHBIE 1 CHMBOJIBHBIC TIEPEMEHHBIE.
Omneparop mnpucBamBaHus. AprMeTHUECKHE BBIPAKEHHS M TOPSAOK WX BBEIYUCICHUS.
Omnepanuu ¢ IeJIbIMA YHCIAMHE: IETIOYHCIIEHHOE AeNeHUe, OCTaTOK OT JAeNCHUs. BeTBieHus.
CocraBHble  ycIOBHS  (3alUCh  JIOTHYECKHX  BBIPXCHUI HA  HM3ydaeMOM  SI3BIKE
mporpaMMupoBaHus). HaxoxneHrne MUHIMyMa

U MaKCHMyMa U3 JBYX, TPEX M USTHIPEX umcen. PemieHne KBaapaTHOTO YpaBHEHUS, HMEIOIIETO
BellecTBEHHbIE KOpHU. LUK ¢ ycinoBueM. AnroputM EBxinaa asst HaxoxIeHUsT HAauOOJIbIIEro
o0Imero menwTens NIBYX HATYpalbHBIX dYHcel. Pa30MeHue 3amucu HaTypaabHOTO YHCIIA B
MMO3UIIMOHHOM CHCTEME C OCHOBAaHHEM, MEHBITHM MM paBHBIM 10, Ha oTnenpHbIe TUPPBL. Llnka
C TIEpEMEHHOM. AJITOPUTMBI IIPOBEPKU JEIMMOCTH OHOTO LEJIOr0 YUCIIa Ha JPYyroe, IPOBepKU
HaTypaJIbHOI'O YKCJa Ha IPOCTOTY
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OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBbHBIE (CTPOKOBBIE) NepeMeHHble. [locuMBoOIbHAS
00pabotka cTpok. [TomcuéT yacTOThl MOsIBIICHHSI CUMBOJIA B CTPOKe. BeTpoennsie GyHKmuM st
00paboTKH CTPOK

3.4

OHpCHCHeHI/Ie BO3MOYKHBIX PE3YJIbTATOB paGOTLI aJIropuTMa 1nmp1 JaHHOM MHOXKECTBE BXOOHBIX
JAaHHBIX, ONMPCACIICHUEC BO3MOKHBIX BXOJAHBIX JAHHBIX, IPUBOAANINX K JAHHOMY PE3YJIbTATYy

3.5

TabnuuHble BeTUYUHBI (MaccuBbl). OmHOMEpHBIE MaccuBbl. COCTaBICHHE U OTJIAJIKa TPOrpaMM,
peaTu3yIOIIUX TUIIOBbIE JITOPUTMBI 00paOOTKH OJHOMEPHBIX YUCIIOBBIX MACCHBOB, HA OJTHOM
u3 sa3eikoB  mporpammupoBaHus (Python, C++, [Ilackans, Java, C#, IlxonbHbIi
AnroputMuueckuil  SI3BIK): 3alOHEHHWE YHMCIOBOIO MAacCHBa CIy4aiHBIMH YHCIAMH,
B COOTBETCTBUU C (OPMYIIOH MK ITyTEM BBOJIA YHCEN, HAXOXKIEHHUE CYMMBI DJIEMEHTOB MACCHBA,
JIMHEHHBI TIOMCK 3aJJaHHOI0 3HAQYCHMS B MAacCHMBE, MOACYET »DJICMEHTOB MAaCCHBa,
YIIOBJICTBOPSIONINX 3aJaHHOMY YCJIOBHIO, HAXOXJICHHE MHHHUMAIBHOTO (MaKCHMAaIbHOIO)
aneMeHTa MaccuBa. CopTupoBka MaccuBa. O0pa0oTka TOTOKa JaHHBIX: BBIYHCIICHHE
KOJIMYECTBa, CYMMBI, CPEAHET0 apu(hMETHIECKOT0, MUHIMAJIHHOTO U MAKCUMAJIBbHOTO 3HAYCHUS
AJIEMEHTOB TIOCJIEJIOBATEINBHOCTH, YJIOBIETBOPSIIOIINX 32JaHHOMY YCIOBHIO

3.6

VYupasnenue. Curnan. OOpatHas cBs3p. llomyueHuwe curHamoB OT HUQPOBBIX JaTYMKOB
(HampuMmep, KacaHMs, pacCTOSHHS, CBeTa, 3ByKa). [IpuMmepsl HCIIONB30BAHMS IIPHHIIUIA
00paTHOI CBSI3M B CUCTEMAaX YIIPaBICHHUS TEXHUICCKUMH YCTPOHCTBAMH C IIOMOIIBIO JATIUKOB,

B TOM YHCJI€ B pOOOTOTEXHUKE

WudopMarmoHHbIe TEXHOIOTHA
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TexcToBbIE MOKYMEHTHI M HX CTPYKTYpHBIC 3JIEMEHTHI (CTpaHMIa, ab3am, CTpOKa, CIIOBO,
CHUMBOI).

TexcToBBIH Mporieccop — MHCTPYMEHT CO3IaHuUs, PEAaKTUPOBAHUS U (POPMAaTHPOBAHUS TEKCTOB.
[IpaBmia Habopa Tekcta. PenmaktupoBanme Tekcrta. CoiictBa cumBonoB. pudrt. Tumbr
mpugToB (pyOieHble, ¢ 3aceYkaMy, MOHOIIMPUHHBIE). [1oTykupHOE ¥ KypCHBHOE HaYepTaHUe.
CpoiicTBa a03areB: TIpaHHIlBI, a03allHBIA OTCTYI, WHTEpBAJ, BhIpaBHUBaHHE. IlapaMeTrps
crpanumpl.  CrmneBoe  ¢opmaTtupoBanue. CTpyKTypHpoBaHHe HHGOOPMAIUH C IOMOIIBIO
CHUCKOB ¥ Tabmuil. MHoOroypoBHeBbie crucku. JloOaBieHHe TaONHMIT B TEKCTOBBIC
JOKYMEHTHI. BcTaBka W300pakeHHid B TEKCTOBBIE JOKYyMeHTHl. OOTekaHWe H300paKeHUU
TEKCTOM. BKJfoueHHe B TEKCTOBBIM MOKYMEHT IHarpamm, (GOpMyi, HYMEpaluH CTPaHUII,
KOJIOHTHTYJIOB, CCBIJIOK M TPYTHX 3JIEMEHTOB

4.2

PacrpoBbie pucynku. Hcnonb3oBanue rpaduuecKiux MPUMHTHBOB.

Omnepainuu pelakTUpoBaHus rpaduIeckux OOBEKTOB, B TOM YHCIE ITUPPOBBIX (oTorpaduii:
W3MEHEHHE pa3Mepa, oOpe3ka, IMOBOPOT, OTpakeHWe, pabora ¢ obnacTsaMu (BBLICICHUE,
KOITUPOBaHKE, 3aJIMBKA LBETOM), KOPPEKIHs LBETa, SPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3nanne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEICTBAMH TEKCTOBOr'O MPOIeccopa
WK IPYTUX nporpamm (npuiioxenuii). JlobaBiieHue BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

[TonroroBka MyJbTUMEIUUHBIX Npe3eHTanuil. Cnaiin. JlobaBieHWe Ha ClaiJl TeKcTa M HM30-
Opakenuii. PaGora ¢ HecKoNbKMMM crlainamu. JlobaBieHne Ha claia ayJuoBU3YallbHBIX
JMAHHBIX. AHUMaIs. [ unepccpuiku

4.4

THITBI JAHHBIX B TYEHKAX DIICKTPOHHOHN TaOmuIBl. PenakTupoBanue u hopMaTHpOBaHUE TAOJIHII.
Berpoennsle  QyHKIMM IS TTOMCKAa MAKCUMyMa, MHHHMYMa, CYMMBI W CPEIHErO
apupmernueckoro. COpTUPOBKA TAHHBIX B BEIICIICHHOM auama3oHe. [locTpoeHne auarpamm
(rucrorpamma, — KpyroBas  JAudarpamMma, —TOYEYHAas  JAudarpamma).  Bpibop  THma
muarpammel. [IpeobpazoBanne Qopmyn mpu kommpoBaHHH. OTHOCHTENBHAS, a0COMIOTHAS U
CMENIaHHas aJIpecanus




Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUA

YciloBHBIE BBIYMCIICHUS B SJICKTPOHHBIX Ta6J'II/IIIaX. CYMMI/IpOBaHI/Ie U MOJICUET 3Ha'-I€HI/II\/'I, oT-

4.5 | Bewaromux 3afaHHOMY ycnoBuro. OOpaboTka OonbIIMX HAOOPOB JaHHBIX. UHCIEHHOE Mofe-

JINPOBAHUC B 3JICKTPOHHBLIX Ta6J'II/IHaX

YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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