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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo mHpOpPMAaTHKE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSI COCTABJIICHA
Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHMsS OCHOBHOH 00pa3oBaTeIbHON IPOrpamMMbl
OCHOBHOTO o0Immero oopaszoBanus, npeacraBieHHbx B @I'OC 00O, a Taxke ¢enepaabHON
paboueil mporpaMmbl BOCIIUTaHUS.

[Tporpamma o uaPOpMaTHKE TaET MPEICTABICHUE O LETsX, 00IIeH cTpaTernu 00y4eHus,
BOCIIUTaHUsI W Ppa3BUTHs OOYy4alOIIMXCS CpeICTBAaMM HH(POPMATUKM HAa 0a30BOM YpOBHE,
yCTAHABIMBAaeT  O0s3aTeNIbHOE  MPEIMETHOE  COAEp)KaHue,  MPEAyCMaTpUBAaeT  €ro
CTPYKTYPHUPOBAHUE 110 pa3zeaM U TeMaM.

[Iporpamma 10 MHPOPMATHKE ONpEAENsSeT KOJIWYECTBEHHbIE M  KauyeCTBEHHBIC
XapaKkTEepUCTUKH Y4eOHOro MaTepuaya JUlsl KaXIOro roja H3y4deHHs, B TOM 4YMCIE i
COJCPKATEIBHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJIA (MIPOMEXKYTOYHOM AaTTecTaluu
00y4aroIuxcsl, BCEPOCCUNCKUX ITPOBEPOUHBIX pabOT, TOCYJApCTBEHHON UTOTOBOM aTTECTALlUN).

[Tporpamma 1o MHGOPMATUKE SIBJISAETCS OCHOBOM JIsi COCTABIICHHSI aBTOPCKUX y4eOHBIX
IporpaMm, TEMaTHUECKOro IIAHUPOBAHUS Kypca YUUTEIIEM.

Henssmu n3ydenns nHPOPMATUKH HA YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHUS SBIISIOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM HMH(DOPMATHKH, JOCTH)KEHUSM HAyYHO-TEXHHYECKOro Tporpecca M
00I11eCTBEHHOH NMPaKTHKH, 3a CYET Pa3BUTHUS peACTaBIeHU 00 HH(OpMaIK Kak O BaKHeiemM
CTPATETHYECKOM pecypce pa3BHTHSI JMYHOCTH, TOCYAapCTBa, OOIIeCTBAa, MOHUMAHHS POJIU
MH(POPMALMOHHBIX IPOLIECCOB, HHPOPMALMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOIOTUH B
ycnoBuax mudppoBoit TpaHchopMaIi MHOTHX Cep KU3HU COBPEMEHHOTO O0IIECTBa;

obecreyeHre yclIoBHiA, CIOCOOCTBYIOIUX PAa3BUTHIO aITOPUTMHUUYECKOI'O MBIIUIEHUS KaK
HE00X0IMMOTO yCJIOBUS MPOPECCHOHATHHON EATEIFHOCTH B COBPEMEHHOM HH()OPMAIIIOHHOM
o01iecTBe, MpeaNoararero cnocoOHOCTh 00ydarolerocs pa3ouBaTh CIIOKHBIE 3a7ayd Ha
Ooiee TMPOCTBIE TOJ337ayl, CPaBHUBATH HOBBIC 3aJaud C 3aJayaMH, PEHICHHBIMU paHee,
OTIpeNeNATh MIark Jyis JOCTHXKEHHsI pe3yibTaTa U Tak Jajee;

(dhopMHUpOBaHHE M PA3BUTHE KOMIETEHIIMNA OOYYaIOIIMXCS B OOJACTH HUCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOIUH, B TOM YHCIIe 3HAHWH, YMEHUN U HaBBIKOB
paboTel ¢ wmH(DOpMaIHel, MPOrpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX ITH(PPOBBIX
cpeax B YCJIOBUSX o0OecrneueHHs HHPOPMAIMOHHOM 0€301MacHOCTH IMYHOCTH 00YyYaroerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30MPATENFHOTO OTHOIICHUS K WHPOPMAIMU C YIETOM
IPaBOBBIX M JITHYECKUX AacCMEeKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS K MPOJODKEHHUIO
oOpa3oBaHus B 00NacTH WH(POPMAIMOHHBIX TEXHOJIOTMH W CO3WAATENILHOW JESITeIHbHOCTH C
IPUMEHEHHEM CPE/ICTB MHPOPMALIMOHHBIX TEXHOJIOTUH.

WNHupopmarrka B OCHOBHOM 00111€eM 00pa30BaHUH OTPaXKaeT:

CYIIHOCTb HH(OPMATHKM KaK Hay4YHOM IUCHMIUIMHBI, H3Yydarolled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOXKHOCTH aBTOMATH3alWK WHQGOPMAIMOHHBIX MPOIECCOB B Pa3IMYHBIX
cucreMax;

OCHOBHBIE 00JIaCTH TMPUMEHEHHUs] HHPOPMATHKH, NpPEXKIe BCEro HHGOpMalMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

MEXTUCIUTUTHHAPHBIN XapakTep MHPOPMATUKU ¥ WH(HOPMAITHOHHOH e TETLHOCTH.

W3yuenne wWHPOPMATUKM OKa3bIBACT CYIIECTBEHHOE BIHUsSHUE Ha (HOpPMHUpPOBaHHE
MHUPOBO33PEHUST 00yUarOIMIerocs, ero >KU3HEHHYIO TO3UINIO0, 3aKJIaIbIBAET OCHOBBI MIOHMMAaHUS
OPUHIUIOB (YHKIMOHUPOBAHUS U HCIIOJIb30BaHUS WH(POPMALMOHHBIX TEXHOJOTUH Kak
HEOOXOIMMOTO HMHCTPYMEHTa NPAaKTUYECKH JIIOOOH IESTEeNhbHOCTH W OJHOTO W3 Hamboiee
3HAYMMBIX TEXHOJOTMUYECKHX JOCTHKEHUN COBPEMEHHOM LMBWIM3aLMU. MHOTHE NpeIMeTHBIE
3HAHUS U CIIOCOOBI NESITeIHbHOCTH, OCBOCHHBIC OOYYAIONIMMHUCS TPU W3YYCHUH WH(POPMATHKH,
HaXOJAT NPUMEHEHHE KaKk B paMKax o0pa3oBaTeNbHOTO Ipolecca IMPH H3YYEHUH JPYTHX
IPEIMETHBIX 00JIacTei, TaK U B MHBIX >KU3HEHHBIX CHUTYyallUsX, CTAHOBATCS 3HAYUMBIMU IS



dopMHpOBaHUS  KAauyeCTB JUYHOCTH, TO €CTb OPHEHTUPOBAaHBl Ha (OPMHpPOBAHUE
METaINpPEeIMETHBIX U IMYHOCTHBIX PE3yJIbTATOB 00Y4EHUS.

OcHoBHble 3amaun  y4yeOHoro mpenmera «MHpopmatuka» — chopMUpOBaTh Yy
o0ydJaronuxcs:

MOHMMAaHWE TPUHIMIIOB YCTPOHCTBA W (PYHKUMOHHUPOBAHHUS OOBEKTOB HHM(PPOBOTrO
OKpY’)KEHHsI, IpPEACTaBICHUs 00 MCTOPUMM M TEHACHUMSAX Ppa3BUTUS HMH(POPMATHKH IEepuoja
1 (ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HaHUS, YMEHUS M HaBbIKM TI'PAaMOTHOM IIOCTAaHOBKHM 3aJlady, BO3HMUKAIOIIUX B
NPAaKTUYECKON JEATENIbHOCTH, ISl MX PEUICHUs C MOMOIIbI0 MH(POPMALMOHHBIX TEXHOJIOTHIA,
YMEHUS M HaBbIKK (DOpManM30BaHHOIO ONMCAHMs OCTaBIEHHBIX 3a/1a4;

0a3oBble 3HaHUS 00 WHPOPMALMOHHOM MOJCIUPOBAHHHM, B TOM 4YHCIE O
MaTeMaTHYeCKOM MOJICIMPOBAaHUM;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKHX CTPYKTYp M YMEHHE NMPUMEHSATH 3TU 3HAHMUSA IS
HOCTPOCHMS AITOPUTMOB PEILIEHUs 3a/1a4 [10 UX MAaTeMaTU4YEeCKUM MOJEIISM;

YMEHHUSI ¥ HABBIKH COCTABIICHHS MPOCTBIX HMPOTPaMM IO IOCTPOCHHOMY AJITOPUTMY Ha
OJITHOM U3 S3bIKOB IIPOIPaMMHUPOBAHUS BBICOKOTI'O YPOBHS;

YMEHUSI W HaBBIKM J(PQPEKTHBHOTO HCIIOJIB30BAaHUS OCHOBHBIX THIIOB IPHKJIATHBIX
nporpaMm (MpUJIOKEHH) 001ero Ha3HaueHUs! U UH()OPMAIIMOHHBIX CUCTEM JUIsl PEIIEHUs ¢ UX
MOMOIIBI0 TIPAaKTUYECKUX 3aj]ad, BiafcHHe O0a30BBIMH HOpPMaMU HH()OPMAIIMOHHOW ITUKH U
npaBa, OCHOBaMH MH(OpMaIIMOHHON 06€3011aCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETHPOBATH PE3YNIbTAThl PEIICHUS MPAKTHYECKHX 3a4ad C
IOMOILI0  MH(GOPMALIMOHHBIX  TEXHOJIOTHH, MNPUMEHATh IOJyYEHHBbIE pE3yJIbTaThl B
IIPAKTUYECKON NEATEIbHOCTH.

Lenu u 3a7aun U3ydyeHuss MHPOPMATUKU HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
OTIPENeNAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHA y4eOHOTo MpeaMera B BHUJAE CIEAYIOIINX
YeThIPEX TEMATUUYECKUX Pa3/eiIoB:

uudpoBasi T(paMOTHOCTb;

TEOpPETUYECKHE OCHOBBI HHPOPMATUKH;

ITOPUTMBI U TIPOTPAMMHUPOBAHHE;

MH(pOPMAaIMOHHbIE TEXHOJIOTHH.

Ha m3yuyenne unpopmaruku Ha 6a30BoM ypoBHe oTBomuTcs 102 waca: B 7 xiacce — 34
yaca (1 gac B Henenmo), B 8 knacce — 34 gaca (1 gac B Henmeno), B 9 knacce — 34 gaca (1 gyac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Iu¢posas rpaMOTHOCTH

KomnbroTep — yHuBepcaJibHOE YCTPOMCTBO 00PA0OTKH JAHHBIX

Komnbrorep — yHHMBEpcaabHOE BBIYHCIUTENIBHOE YCTPOMCTBO, paboTaromee 10
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPSI,
CYMEepPKOMIBIOTEPHl. MOOWMIIBHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA M MX HaszHaudeHue. [Ipoueccop. OnepatuBHas u
JOJITOBPEMEHHAsI TaMsITh. Y CTPOHCTBA BBOAA U BhIBOAA. CEHCOPHBIN BBOJI, TATYNKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOMN ayTeHTU(DHKALINH.

Hctopuss pa3BUTUS KOMIIBIOTEPOB U IporpaMMHoOro obecneudeHus. IlokoseHus
KOMIIBIOTepOB. COBPEMEHHBIE TEHICHIIUU PAa3BUTHsI KOMIIBIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapanienbHble BHIYUCIEHUS.

Ilepconanbublii kommbroTep. Ilpoueccop M ero xapakTepUCTHKH (TaKTOBas 4YacToTa,
paspsaHocTs). OnepaTuBHas namsath. JloaroBpeMeHHas namsithb. Y CTpOWCTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTUBHAS MaMATh KOMIIbIOTEpa, MKECTKUH M TBEPJOTENbHBIN
JIMICK, TOCTOSTHHAS TAMATh CMapT(OHA) U CKOPOCTH JIOCTYIIA ISl PA3JIMYHBIX BHIOB HOCUTEIICH.

TexHuka 6e30macHOCTH U IpaBUiIa pabOThI HA KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

IIporpammuoe oOecrnieueHne kommbioTepa. llpukinanHoe mporpamMMHoe oOecredyeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBasi oxpaHa
nporpaMM M JaHHbIX. becniatHele W yclioBHO-OeciuiatHble mporpammbl.  CBoOoOJHOE
IPOrpaMMHO€E 0OecTIeYeHueE.

@aiinbl 1 nanku (karanoru). IlpuHnunel noctpoenus Qaiinosbix cucteM. IlonHoe ums
¢daiina (manku). Ilyte x aitny (mamnke). PabGora ¢ ¢aiimamMu u Karajmoramu CpeIcTBamMHu
OIIEpallMOHHOMN CHUCTEMBI: CO3[JaHUE, KOIMPOBAHKE, IEPEMELICHNE, IEPEUMEHOBAHUE U YAAJICHUE
¢aitnoB u manok (karanoro). Tumbl QaitnoB. CpoiicTBa (aiiioB. XapakTepHble pa3Mepsl
GbailioB pa3NIUYHbBIX TUIOB (CTPaHMLA TEKCTA, HJIEKTPOHHAsA KHUTa, (hoTorpadus, 3anuch NecHH,
BUJICOKJIUI, TIOJHOMETPaKHbIM (uibM). ApxuBauus AaHHbIX. Vcrosib30BaHHE MpOrpaMM-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepalnoOHHON CUCTEMBI.

KomnbrotepHbie BUPYCBI U IpyTHe BpeIOHOCHBIE MporpamMmbl. [IporpaMmbl 17151 3aIUTHI
OT BUPYCOB.

KomnblotrepHbie ceTu

OObenunenne kommbioTepoB B cerb. Cerb MHTepHer. BeG-cTpanuia, BeO-caifr.
Crpykrypa amapecoB BebO-pecypcoB. bpaysep. IlouckoBsie cucrembl. [louck wHbOpMamuu mo
KJIIOYEBBIM CJOBaM M MO uH300paxeHuto. JlocroBepHOCTh HH(pOpPMalUHU, MOTYYEHHOH U3
WNHTrepHerTa.

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKeT, 0a30Bble HOPMBbI MH(OPMALMOHHON 3THKM M TpaBa npu paboTe B
Wutepnere. Ctpaterun 6e3omnacHoro noseaeHus B lHrepHere.

Teopernyeckne 0CHOBBI HH(POPMATHKH

Nudopmanus u uHGpopMaALMOHHBIE TPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATUI COBPEMEHHOM HayKH.

Wndopmanus kak cBeA€HMs, NpeJHA3HAUCHHbIE IS BOCIPUATHS 4YEIOBEKOM, U
uH(pOpMalKs KaK JaHHbIe, KOTOPbIe MOTYT ObITh 00paboTaHbl aBTOMAaTH3UPOBAHHOM CUCTEMOIA.

JIMCKPETHOCTh TaHHBIX. BO3MOXKHOCTH OMMCAaHUS HEMPEPHIBHBIX 0OBEKTOB U MPOIIECCOB
C IOMOIIBIO TUCKPETHBIX JAHHBIX.



WudopmanroHHbIe TPOIIECChl — MPOIECChI, CBA3aHHBIE C XpaHEHHUEM, ITPeoOpa3oBaHuEM
Y niepeayei JaHHbIX.

IIpeacraBiaenue nH(pOpMALUU

CumBos. AndaBur. MomHocTh andaBura. Pa3zHooOpasue s3bIKOB W alihaBUTOB.
EcrectBennbie u (opManbHble S3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMYHBIH
asipaBut. KonuuecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PMKCUPOBAHHOM JUIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme mobOoro andaBura k gBOMYHOMY. KommdecTBo
Pas3INYHbIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajipaBUTE ONpPEIEIEHHON MOITHOCTH.

KoaupoBanue cUMBOJIIOB OJHOTO anaBuTa C MOMOLIBIO KOJOBBIX CJIOB B JIPYroM
asipaBUTE, KOAOBAs TAOINLA, IEKOIUPOBAHHE.

JBonunslii kox. IIpencraBineHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JIBOMYHOM
andasure.

Nudpopmannonnbiii 00bEM JaHHBIX. BUT — MuUHUManbHas eAMHUIA KOJIWYECTBA
UHpOpMaLUU — IBOMYHBINA pa3pal. EnuHunbl usmepenus MHGOPMAMOHHOIO 00bEMA JTaHHBIX.
but, OaiiT, knimobaiiT, MerabaiT, rurabaiT.

CkopocTb neperauy JaHHBIX. EQUHUIBI CKOPOCTH N€pENaYy aHHBIX.

KoaupoBanue texctoB. PaBHoMepHbiii ko1. HepaBHomepHbiii koa. Koguposka ASCIL
Bocemubutabsie konupoBku. [lonstre o komupokax UNICODE. [lekoaupoBaHue cooOIIeHU ¢
UCTIOJIF30BaHUEM PABHOMEPHOTO U HEpaBHOMEpPHOTOo Koaa. MHpopManmoHHblil 00bEM TEKCTA.

Hckaxenue nadopMaiuu npu nepeaaye.

OOmee mnpexacraBieHne O HUGPOBOM TPEACTABICHUH ayJHOBU3YAIBHBIX W JPYTUX
HENPEPBIBHBIX TaHHBIX.

KomupoBanue uBera. llBeroBeie Mmonenn. Monens RGB. I'myOuna xonupoBanus.
[TanuTpa.

PactpoBoe u  BekTOopHOE mpencTaBieHue — u3oOpakeHuid. [lukcenb. Onenka
UH(POPMALIMOHHOT0 00bEMa rpaduuecKuX JaHHBIX AJISl PACTPOBOIO H300paKEeHHUS.

Koauposanue 3Byka. Pa3psnHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3alIUCH.

OneHka KOJIMYECTBEHHBIX NApaMeTpOB, CBA3aHHBIX C IMPEACTABICHUEM U XPaHEHUEM
3BYKOBBIX (ailsioB.

NHpopmManMOHHBIE TEXHOJIOTHH

TexcToBBIC JOKYMEHTBI

TexcToBblE TOKYMEHTHI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ad3all, CTpoKa, CJIO0BO,
CUMBOII).

TexcToBBIN MpoIiecCOp — MHCTPYMEHT CO3/1aHusl, peJaKkTUPOBaHUs U (OopMaTHPOBAHUS
tekcToB. [IpaBuna HaOopa Tekcta. PenaktupoBanue Texcta. CBoiicTBa cumBoioB. IHpudr.
Tunsl mwpudToB (pyOneHsle, ¢ 3acedkaMu, MOHOLIMPHUHHBIE). llomyXkupHoe M KypcHUBHOE
HauepTranue. CBoiicTBa a03aleB: IpaHUIbI, a03alHbIl OTCTYN, HHTEPBAJ, BbIPAaBHUBAHHE.
[Tapametpsl cTpanunpl. CTuneBoe popmMaTupoBaHHE.

CrpykTypHrpoBaHue HH(OPMAIMM C MOMOILNBIO CIHCKOB M TaOnuil. MHOrOypOBHEBbIE
criicku. JloO6aBneHue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n3o0pakeHuil B TEeKCTOBBIE JOKYMEHTHI. OOTeKkaHHe H300paKEHHUH TEKCTOM.
BxuroueHue B TEKCTOBBIA JOKYMEHT AMarpaMM, (Gopmyll, HyMepaluuu CTpaHUll, KOJIOHTUTYIIOB,
CCBIJIOK M JPYTHX DJIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mepeHOCOB. [010COBOII  BBOJ  TEKCTa.
OnTnueckoe pacno3HaBaHue Tekcra. KommbroTepHslil nepeBoi. lcmonp3oBaHue CEpBHUCOB
WnuTepuera as o0pabOTKHU TEKCTA.

Komnbrorepnas rpadpuxa

3HaKOMCTBO C TrpaduueckuMu penaktopamu. PactpoBble pucyHku. lcnonb3oBaHue
rpadu4ecKux MPUMHUTUBOB.



Onepanuu pefakTUPOBAaHUS TpapUUecKuX OOBEKTOB, B TOM 4YHCIE IUPPOBBIX
dboTorpaduii: W3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpakeHHWe, padbora ¢ 00JIaACTIMH
(BIIETICHUE, KOMTMPOBAHUE, 3ATMBKA IIBETOM ), KOPPEKIIUS LIBETA, APKOCTU U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU CpPEICTBAMU
TEKCTOBOTO TMPOIECCOpa WM JAPYrux mnporpamm (mpuiiokeHuid). JloOaBneHHEe BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeIUIHBIE NIPe3eHTALMU

[ToaroroBka MynabTUMETUHHBIX Tpe3eHTanmi. Craiin. JloGaBieHne Ha ciaia TeKcTa u
n3o00paxenuii. Pabora ¢ HECKOJIBLKUMH CITaiiIaMU.

JloGaBieHnue Ha ciaii] ayJJMOoBU3yalbHbIX JaHHBIX. AHUMAIM. [ UIepcChUIKy.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKHU

CucreMbl cUMCJIeHUS

HemosumyonHple W TO3WIMOHHBIE CHUCTeMBbl cumclieHus. AudaBut. OcHOBaHHE.
Pazeépuyras ¢opma 3anmucu umcna. IlepeBox B NECATUYHYIO CHCTEMY YHCEN, 3allMCAaHHBIX B
JIPYrUX CUCTEMaX CUUCIICHUS.

Pumckas cucrema CUHCIICHHS.

JlBonuHas cucteMa cuucienus. IlepeBon mensix yucen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHCTeMYy cuucieHus. BoceMepuunasi cuctema cumcienus. I[lepeBon uucen wus
BOCHMEPUYHOW CUCTEMBI B IBOMYHYIO U JECITHUHYIO CUCTeMbI U oOpatHo. [llecTHaanarepuunas
cucreMa cumciieHus. [lepeBoj uwncen W3 IIECTHAMUATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCHBMEPUYHYIO U JECITHUHYIO CUCTEMbI U 00paTHO.

Apudmernyaeckue oneparyy B JBONIHON CUCTEME CUUCIICHHS.

DJ1eMeHTbl MaTeMaTHYeCKOH JJOTMKH

Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HAYEHWs BBICKA3BIBAHHUM. DJeMEHTapHBIE U
COCTaBHbI€ BBICKa3bIBaHMUsA. Jlormueckue omnepauuu: «u» (KOHBIOHKLHMS, JIOTHYECKOE
YMHOXXEHHE), «WIN» (AUIBIOHKIUSA, JOTHYECKOE CIIOKEHHUE), «HE» (JJOTUUECKOe OTPUIIAHHE).
[Ipuopurer nornyeckux onepaunii. OnpeaeneHne HICTAHHOCTH COCTABHOTO BhICKA3bIBaHUSI, €CITU
W3BECTHBI 3HAYEHUSI HICTUHHOCTU BXOSIIUX B HETO DJIEMEHTAPHBIX BhICKa3bIBaHM. Jlornueckue
BbIpaxkeHus. [IlpaBuna 3amuicu JOrWYecKUX BbIpaxkeHuid. [locTpoeHue TaOMUI] MCTUHHOCTH
JIOTUYECKUX BBIPAKECHHM.

Jlornueckue 371€MeHThl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBaMH KOMIIbIOTEPA.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

HcnoaHuTe/ M M aIropuTMbI. AJITOPUTMUYECKHE KOHCTPYKIIMH

ITonatue anroputma. VcronHUTENW ajaropuTMOB. AJTOPUTM KaK IJIaH YIpPaBICHHS
HCTIOJTHUTEJIEM.

CaoiictBa anroputrma. CriocoObl 3alucy alropuT™a (CIOBECHBIH, B BUAE OJIOK-CXEMBI,
mporpaMma).

AnroputMuuyeckue KOHCTpYKIMHU. KOHCTpykuus «cienoBaHuey». JIMHEHHBIH anropuTM.
OrpaHMYeHHOCTh JIMHEHHBIX alTOPUTMOB: HEBO3MOXKHOCTH TIPEIYCMOTPETh 3aBHCUMOCTh
MOCJIEI0BATENbHOCTH BBIIOJHAEMBIX T€HCTBUI OT MCXOJHBIX JaHHBIX.

KoHcTpyknst «BeTBICHHEY: TTOJIHAS ¥ HETIOJIHAST (OPMBI. BrITIoTHEHNE U HEBBITIOJTHEHNE
ycioBUs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHUs ). [IpocThie u cocTaBHbBIE YCIIOBHSL.

KoHCTpyKInst «TIOBTOpEHUS»: IHKIBI C 3aJaHHBIM YHCIOM TIOBTOPEHHA, C YCIOBHEM
BBITOJIHEHUS, C IEPEMEHHOM LIUKJIA.

Pa3pabotka i GopMaabHOTO MCHONHUTENS AIrOpUTMa, MPUBOJALIETO K TpeOyeMoMy
pe3ysibTaTy IMpH KOHKPETHBIX HCXOAHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX alrOpPUTMOB C
UCTIONIb30BAHUEM ILMKJIOB W BETBICHUH IS yHpaBieHUs (OPMATbHBIMH HCIIOJHHUTEISIMH,



takuMu kKak Pobor, Yepenamka, YUepTéxHuK. BrINonHeHHWe aaropuTMOB BpPYUHYIO U Ha
KoMmmbioTepe. CHHTaKCHYECKUE U JIoThyeckue omuoku. OTKa3bl.

S3pIK NpOrpaMMHUpOBaHUSs

Azpik  mporpammupoBanusi  (Python, C++, [Ilackamp, Java, C#, IlIkonbHBIN
AnropurMuyeckuil S3bIK).

Cucrema nporpaMMHUpPOBAHHUS: PEJAKTOP TEKCTA IIPOrpamMM, TPAHCIATOP, OTIATUHUK.

IlepemenHnas: tur, umsi, 3HaueHue. Llenble, BEIIECTBEHHbBIE U CUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBauBaHusi. ApupMETHUECKUE BBIPAKEHUS U TMOPSIAOK MX BBIYMCIICHUS.
Onepanny ¢ 1eNbIMU YUCIIaMU: LETOYUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHUS.

BerBnenus. CoctaBHbIe YCIOBHS (3aIIUCh JOTHYECKUX BBIPAKEHUN HA U3y4aeMOM SI3bIKE
nporpaMmupoBanus). HaxoxeHue MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX UYHUCEIL.
Pemenne kBaapaTHOrO ypaBHEHUs, UMEIOILETO BEIIECTBEHHBIE KOPHH.

Juanorosas oTjajKa NporpamMmm: MOLIaroBOE BBIIIOJIHEHNUE, IPOCMOTP 3HAYEHUN BEJIUYMH,
OTJIaJI0YHBIN BBIBOJI, BBIOOp TOYKH OCTAHOBA.

Hukn c ycmoBueMm. AnroputMm EBkimupa s HaxoXIEHHS HaWOOJIBIIETO OOIIETO
JEeNUTeNs ABYX HATypallbHbIX uncen. Paz0ueHue 3amucu HaTypajabHOTO YHCia B MO3UIIMOHHON
CHCTEME C OCHOBaHHEM, MEHBIIINM WM paBHBIM 10, Ha OTJeNbHBIC IU(PHI.

Hukn ¢ nepeMeHHOW. ANTOpUTMbI NMPOBEPKU ACIUMOCTH OJHOIO LEJIOr0 yuciaa Ha
Jpyroe, NpoBEpKH HATypajIbHOT'O YKUCJIa HA MPOCTOTY.

OOpaboTka CcUMBOJBHBIX  JaHHbIX. CHUMBOIBHBIE  (CTPOKOBBIE)  IEPEMEHHBIEC.
[TocumBonpHast 00paboTka CTpok. Ilogcy€r YacTOTHl TOSBICHHS CHUMBOJAa B CTPOKE.
Berpoennsie pynkunu as o0paboTKH CTPOK.

AHaJIM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB PabOThl alropuTMa MpU JAHHOM MHOMKECTBE
BXOJIHBIX JAHHBIX, ONpEAENICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPUBOJAIIMX K JaHHOMY
pe3ynbTaTy.

9 KJIACC

Mu¢dpoBas rpaMmoTHOCTH

I'nodanbuas cerb UHTEpHET U cTpaTernu 6e30MacHOro nNoBeAeHusi B Heil

I'moGanbHas cets Murepner. [P-agpeca y3noB. CereBoe XpaHeHHE NaHHBIX. MeTO.bl
MHAMBUAYaJIbHOTO U KOJUIEKTUBHOIO pa3MelleHus: HoBoil nHdopmanuu B MHTepHete. bonbuime
JlaHHbIE (MIHTEPHET-JaHHbIE, B YACTHOCTHU JAHHBIE COLMANIBHBIX CETEN).

[Tonstue 06 nHGOPMAITMOHHON 0€30MaCHOCTH. YTPOo3bl HHGOPMAIIMOHHON 0€30MTaCHOCTH
npu pabote B TIy00anbHOM ceTH M MeTonbl NpoTuBojeiicTBus uM. [lpaBmiia Ge3omacHoi
ayreHTu¢uKauuy. 3amurta JuyHOW uHQopmauuu B VHTepHerte. besomacHble crpaTteruu
noseneHus B MurepHere. [IpenynpexaeHue BOBIECYEHHs B JECTPYKTUBHBIE U KPUMHUHAJIBHBIE
(dbopMBbI ceTeBOM aKTUBHOCTHU (KNOEpOYIMHT, (PUILUHT U Apyrue GOpMBI).

Pabora B uH(OpMaLIMOHHOM IPOCTPAHCTBE

Buner nesrenbHoctu B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBasg cmyxk0a, BHJEO-KOH(EpPEHI-CBA3b M JAPYrHe), CIpPaBOUYHBIE CIYXKObl (KapThl,
pacnucaHus U IPYTue), TOUCKOBBIE CITYXKOBI, CITy>KObI OOHOBJIEHUS MPOTPAMMHOT0 O0eCTIeYeHUS
u jpyrue ciayxO0bl. CepBHCHI TrocynapcTBeHHBIX yciuyr. OOnayHble XpaHWIIUILA JaHHBIX.
CpenctBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHIaitH-o¢uckl). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBbIE U TIpaduyecKue peaakTopbl, Cpeabl pa3paboTKu
MPOrPaMM.

TeopeTnueckne ocHOBbI MHGOPMATHKHU
MopennpoBaHue KaKk MeTO/ IIO3HAHUSA



Mognenb. 3amaun, perraeMble ¢ MOMOIIBI0 MojenupoBanus. Knaccudukanuu mopenei.
Martepuanbuble (HaTypHble) U HH(OpMaLMOHHBIE Mojenau. HenpepbiBHBIE U TUCKPETHBIE
Mozenu. Mmutanmonnele Monenu. Mrposele Monenu. OneHKa aJeKBaTHOCTH MOJAEIU
MOJIETTUPYEMOMY OOBEKTY U LIeJISIM MOJIETUPOBAHUSL.

Tabnuanbie mogenu. Tabnwia Kak MpeaCcTaBIeHUE OTHOIICHUS.

baspl gannbix. OTOOp B Ta0NHIIE CTPOK, YIOBIETBOPSIIONIMX 33JaHHOMY YCJIOBHUIO.

I'pad. Bepmuna, pedpo, myts. OpreHTHpOBaHHBIE U HEOpUEHTUPOBaHHBIE Tpadbl. [nnHa
(Bec) pebpa. Becomas marpuna rpada. yimaa mytu Mexnay BepmuHamu rpada. Ilowck
onTUManbHOTO MyTH B rpade. HavanpHas BepmmHa (MCTOYHHUK) W KOHEYHAsI BEepIIMHA (CTOK) B
OpUEHTUpOBaHHOM Trpade. Bpluncienne konuuecTBa MyTed B HANPaBICHHOM AallMKIMYECKOM
rpade.

HllepeBo. Kopenp, Bepmmna (y3en), juct, pedpo (myra) nepeBa. Bwicota nepera.
[Tognepeso. [Ipumeps! ucmonb3oBanus nepeBbeB. [lepeOop BapraHTOB ¢ MOMOIIBIO JIEpeBa.

[TonsTre MaremMaTuyeckoil mMojenu. 3aJayu, pelaeMble ¢ TMOMOIIbI0 MAaTEMATHYECKOTO
(KOMIIBIOTEPHOT0) MOAETHpOBaHus. OTIINYME MaTEMaTUIECKONH MOJIENH OT HAaTypHOH MOJENH U
OT CJIOBECHOTO (JIUTEPATypHOT0) OMHCAHUS OOBEKTA.

Otanbl  KOMIIBIOTEPHOTO  MOJICIMPOBAHUS:  INOCTAaHOBKA  3a/ayd, IIOCTPOCHHE
MaTeMaTUYeCKO  MoJenu, MporpaMMHasi  peanu3alus, TECTHPOBaHHE, IPOBEICHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIU3 €0 Pe3yIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Pa3paGoTka aJropuTMoB U NIpPOrpamMm

PazOuenne 3amaum Ha mnon3amaun. CocTaBieHHWE alrOPUTMOB H  TIPOTPaMM  C
UCIOJIb30BAHUEM BETBJICHMUH, IIMKJIOB M BCIIOMOTATENIbHBIX alrOPUTMOB Ui YIpaBJICHUS
ucnojHuTesneM PoOOT mnM ApyruMu HCHOJIHUTENSIMHU, TakuMHU Kak Yepenamika, YepTExHUK U
JpYTUMH.

TaOnuunbie BenuuuHbl (MaccuBbl). OgHOMepHBIEe MaccuBbl. CocTaBlieHHME U OTIajAKa
IpOTrpaMM, pean3yIOIIUX THUIIOBBIE aJTOPUTMBI OOPAaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, C#, IllxonbHbIii
AnroputMuyeckuii  SI3bIK): 3aloOJHEHHE YHMCIOBOTO MAaccHBa CIIydallHBIMH YHCIIaMH, B
COOTBETCTBUH € (HOPMYJION WM MYTEM BBOJA YMCEN, HAXOXKICHHE CYyMMbI 3JIEMEHTOB MacCHUBa,
JUHEMHBIA TIOMCK 3aJaHHOIO0 3HAY€HUs B MAacCHBE, IMOACYET DJIEMEHTOB MAacCHBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHIO, HaXO0KJIEHHE MHUHUMAIBHOIO (MaKCHMAalIbHOIO)
aneMeHTa MaccuBa. COpTUpOBKA MacCHBa.

OOpaboTka TMOTOKa JIaHHBIX: BBIYMCIEHHUE  KOJMYECTBA, CYMMBbl, CpPEIHEro

apuMeTUIECcKOro, MHUHUMAJIBHOTO u MaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBIECTBOPSIOIINX 3aJaHHOMY YCIIOBHIO.
Yupasiaenue

VYupasnenue. Curnan. O06patHas cBsi3b. [lonydyeHre cUrHaioOB OT HU(POBBIX JAaTUUKOB
(kacaHus1, pacCTOSIHMS, CBETA, 3BYKa U JIpyroro). [IpuMeps! Hcroib30BaHus IPUHLIMIIA OOpaTHON
CBSA3M B CHCTEMax YIpPaBJICHHUS TEXHUYECKHUMH YCTPONCTBAMHU C MOMOINBIO JaTYUKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Ipumepsl  poOOTHU3MPOBAHHBIX CHUCTEM (CHCTeMa YIpaBIIEHUS JBUKEHHUEM B
TPaHCIIOPTHOM CHUCTEME, CBapOyHas JMHUS aBTO3aBOJA, ABTOMAaTU3MPOBAaHHOE YIIPABIICHUE
OTOIUICHHEM JIOMa, aBTOHOMHas CHCTEMa YIPaBJICHHsI TPAHCIOPTHBIM CPEACTBOM U JApYyrue
CHUCTEMBI).

NupopManHOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOJIUIIBI

ITonatue 06 371eKTPOHHBIX TabiauIax. THUIBI JaHHBIX B slYEHKaX 3JIEKTPOHHON TaOJIUIBL.
PenaxktupoBanue u popmatupoBanue Tabnuiu. BeTtpoeHHble QyHKIMM U1 TOMCKA MAaKCUMYMa,



MUHHMYMa, CYMMBI W cpenHero apudmerndeckoro. COpTHpOBKAa TaHHBIX B BBIIEICHHOM
nuamnasoHe. [locrpoenue nuarpamMm (rucrorpamma, KpyroBasi iuarpaMmma, ToueuHasi Auarpamma).
Bri6op THma quarpamMmel.

IIpeoOpa3oBanue ¢Gopmya npu KonupoBaHUH. OTHOCHTENbHAsA, aOCONIIOTHAs U
CMeEIIaHHas aipecarys.

VY Cl10BHBIE BHIYMCIIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U NOJCUYET 3HAYCHUH,
OTBEYAIOIIUX 33daHHOMY YycioButo. OOpaborka Oonpmmx HAOOPOB HaHHBIX. YucieHHOE
MO/JICJINPOBAHKE B JIEKTPOHHBIX TAOJIULIAX.

HNupopmanuoHHbIe TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

Ponp MH(OPMAMOHHBIX TEXHOJOTHI B Pa3BUTUM SKOHOMHMKH MHUpA, CTPaHbl, PErHOHA.
OTKpBITBIE 00pa30BaTENbHBIE PECYPCHI.

IIpodeccun, cps3aHHble ¢ MHPOPMATUKON M MH(POPMALIMOHHBIMU TEXHOJIOTHAMU: BeO-
JU3aifHep, MPOrpaMMHUCT, Pa3pabOTUYMK MOOWIBHBIX MPUIOKEHUH, TECTUPOBILUK, apXHUTEKTOP
IPOrPaMMHOr0 00ecreueH s, CIELUATHCT 110 aHAIU3Y JaHHBIX, CHCTEMHBIH aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITIPOI'PAMMBI 11O
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUAA

N3ydyenne nHdopMaTUKy Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs HANPAaBICHO Ha
JOCTIKEHUE OOYYaIONUMUCS JTUYHOCTHBIX, METAlPEJIMETHBIX M TPEIMETHBIX pPEe3ylIbTaTOB
OCBOEHHUS COJIepKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl MMEIOT HANPABICHHOCTh Ha pPELICHHE 337ay BOCHHUTAHUS,
Pa3BUTHSA U COLUATHU3AIMHI 00YJaIOIIUXCS CPECTBAMH Y4eOHOT0 mpeaMeTa.

B pesynbraTe m3yueHuss HHGOPMATUKHA HA YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHS Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

1) maTpMOTHYeCKOr0 BOCIUTAHHUSA:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIe/INI0, TIOHMMAaHNe 3HAYCHUS MHPOPMATUKN KaK HAYKH B KH3HU COBPEMEHHOTO OOIIEeCTBa,
BJIaJICHUE JIOCTOBEPHOU MH(pOpPMAIUEH O MEPETOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTH)KEHUAX
B oOsiactTi WHGOPMATUKKA ¥ WH(GOPMAIIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HU(POBOH TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OpHUEHTAIIMSI Ha MOpaJIbHbIE [IEHHOCTH M HOPMBI B CUTYallUsX HPaBCTBEHHOI'O BbIOOpA,
TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE U IMOCTYNKH, a TAKXKE IMOBEJACHUE M TOCTYIKH APYTHX
JIOJE C TMO3MIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHHS MOCIEACTBUN
MOCTYIKOB, aKTUBHOE HENPHUATHE AaCOLUUAIBHBIX IIOCTYIIKOB, B TOM uncie B IHTepHeTe;

3) rpasKIaHCKOro BOCIIMTAHUS:

MPEJCTaBICHHE O COIMAJbHBIX HOPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHUBE, B TOM YHCJIE B COLUAIBHBIX COOOIIECTBAaX, COOMIOACHHE MPaBMJI 0€30IaCHOCTH, B
TOM YHCJI€ HABBIKOB O€30IIaCHOTO MOBEIECHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOPA3HOI
COBMECTHOM J1€ATEbHOCTH IPH BBIMOJIHEHUH Y4YeOHBIX, MO3HABaTEIbHBIX 3ajay, CO3/J1aHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHHWIO W B3aHMMOIIOMOIIM B TPOIECCE STOU
y4eOHOIl 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOUX TOBapUILEeH
C TO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHIA TTOCTYITKOB;

4) neHHOCTEeH HAYYHOI'0 IO3HAHMA:

chOPMHUPOBAHHOCTh ~ MHPOBO33PEHUECKHX  TPEACTaBICHHH 00  wHOpMaIWH,
UHPOPMALIMOHHBIX Ipoleccax U HHGOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH M COCTABIISIONINX 0a30BYIO
OCHOBY /17151 TOHMMAaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUPA;

WHTEpeC K OOy4YeHHUIO W MO3HAHHUIO, JTF0OO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHHI0, OCO3HAHHOMY BbIOOpPY HAlpaBJICHHOCTU U YPOBHs 00y4eHUs B JalibHEHIIeM;

OBJIQJICHUE OCHOBHBIMH HAaBBIKAMH HCCIIEOBATEIILCKON NEATENFHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OIbITa, HAOMIOJACHUN, TOCTYINKOB M CTPEMJICHME COBEpIICHCTBOBATh MYTH
JOCTIKEHUS] HHIMBHIYaJIbHOTO M KOJUIEKTHBHOTO OJIaromorydus;

c(OPMHPOBAHHOCTh ~ MH(MOPMALMOHHOW  KYJIbTYphl, B TOM  4YHCJIE€  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYPOH, pa3HOOOPa3HBIMU
CpeACcTBaMU MH(OPMALMOHHBIX TEXHOJOIMH, a TaKKe YMEHHS CaMOCTOSATENIbHO OIpPENesiTh
[IEId CBOEro OOYYeHHs, CTaBUTh W (OPMYIHPOBATH JJs ceOs HOBBIE 3amaynl B yd€de U
MIO3HABATEJIbHOM JIeATENbHOCTH, pa3BUBaTh MOTHUBBI M MHTEPEChl CBOEW I103HABaTEIbHOMN
NeSITeTTbHOCTH;

S) popmupoBaHusi KyJbTYpPbI 310POBbSI:

OCO3HAaHHME IICHHOCTH JKW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3II0POBBIO,
YCTAHOBKAa Ha 3JI0POBBI 00pa3 >XU3HU, B TOM YHUCIE M 32 CUET OCBOCHHUS U COOJIOJCHHUS



TpeOoBaHUI OE30MaCHON AKCIUTyaTallil CPEACTB HH(OPMAIMOHHBIX M KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUA:

MHTEpEC K MPaKTHUYECKOMY U3y4deHHIo mpodeccuil u Tpyaa B chepax npodeccuoHaIbHON
NEeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha JIOCTHXKEHUSAX HAyKH MH(POPMATUKU M HAyYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP U MOCTPOCHHE WHIUBUIYAIbHOW TPaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

7) 3K0JI0rn4ecKoro BOCIMTAHMS:

OCO3HAHME TI00ATLHOTO XapakTepa SKOJIOTUYECKHX MPOOJIeM U MyTed MX pelIeHHs, B
TOM YHCIIE C y4ETOM BO3MOXKHOCTEH HMHPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) aganTtanum oO0yyaomerocss K HW3MEHSIIOIIMMCS YCJOBHAM COLMAJBHON M
MPUPOJIHOM Cpe/bl:

OCBOCHHE OOYYArOIIMMUCS COIIMAJIBHOTO OIbITA, OCHOBHBIX COIMAJBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAyILIEH IesATENbHOCTH BO3pacTa, HOPM U TMpaBWJI OOIIECTBEHHOTO
noBeJeHHA, (POPM COIMATBHOM JKU3HU B TPYIIAX M COOOIIECTBAX, B TOM YHCIIE CYNIECTBYIOMINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTaHpe,I[MCTHBIe PE3YyJbTaTbl OCBOCHHA MPOIpAMMBI 110 I/IH(I)OpMaTI/IKC OTpaXaroT
OBJIaACHUC YHUBCPCAJIbHBIMU y‘~I€6HI)IMI/I IIGfICTBPIHMPI — IIO3HAaBaTCIbHBIMU,
KOMMYHUKATHBHBIMHU, PETYJIATHBHBIMU.

ITo3HaBarenbHble YHUBEPCAIbHBIE YUeOHbBIE 1EHCTBUS

Ba3oBble joruyeckue aeiicrBus:

YMEHHUE OIpeNeNaTh IOHATHSA, CO3/1aBaTh OOOOIIEHUsS, YCTaHABIMBATh AHAJIOIHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPUM JUIs KJIacCHU(pUKALUY,
YCTaHABIIMBATh IMPUYUHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH JIOTMYECKHE PACCYXACHMsS, NENaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, EAYKTUBHbIE U 110 aHAJIOTUHU) U BBIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHATh U NMPE0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIENIN U CXEMBbI
JUISI pelIeHrs yueOHbBIX U IT03HABATENbHBIX 3a/1a4;

CaMOCTOSITENIHO BBIOMpATh CHOCOO pemieHust yueOHOH 3ajaun (CpaBHUBATh HECKOJIBKO
BapMaHTOB peElIeHMs, BbIOMpaTh HaumOojee NOAXOAAIMM ¢ Yy4€TOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

(GbopMyIHMpOBaTh BONPOCH], (PUKCUPYIOIINE PAa3phIB MEXKIY pEabHbIM U JKeIaTelbHbIM
COCTOSTHUEM CUTYyalllH, 00bEKTa, 1 CAMOCTOATEIHHO YCTaHABINBATh HICKOMOE U JIaHHOE;

OLIEHUBAaTh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh WH(OpPMAIMIO, MOJIYYEHHYIO B XO7e
HCCJIEJIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE TPOLIECCOB, COOBITMH M HX
MOCIIEACTBHSI B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYallUAX, a TAK)KE BBIABUTATH MPEATIONOKEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

BBIIBIIATH AeUIIUT MH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX JJISI PELICHUs! TOCTaBICHHON
3a]a4H;

NPUMEHATh Pa3IMYHbIE METOAbI, MHCTPYMEHTBI M 3alpochl NpU MOUCKE U OTOOpe
uH(GOpMallMl WM JaHHBIX W3 MCTOYHHUKOB C YYETOM HpeJIOKEHHOM ydyeOHOHl 3amauu u
3a/laHHbIX KPUTEPUEB;



BbIOMpPATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HH(OOPMAIIHIO
Pa3MUYHBIX BUIOB U ()OPM IPEICTABICHNUS;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIbHYIO (OpMY TMpencTaBieHUS HHPOpPMALUU |
WUTIOCTPUPOBAThH PeIlaeMble 33/1a4i HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpaduKon u
UX KOMOMHALMSAMU;

OLICHMBATh HAJEKHOCTh MH(POPMAIMH 10 KPUTEPHSM, NPEATIOKEHHBIM YYHUTEIEM HIIH
c(OpMYITMPOBAHHBIM CAMOCTOSTEIILHO;

3 PEeKTUBHO 3aTIOMHHATH U CUCTEMAaTH3NPOBATh HH(HOPMALIUIO.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

OO0umenne:

COMOCTABJIATh CBOM CYXICHHMS C CYXKICHUSMU JPYyrUX YYaCTHHKOB JHAJIOTa,
00HapyY>XMBATh Pa3IUUYHE U CXOACTBO MMO3UIIHIA;

nyOJIMYHO  TPEACTABIATH  PE3yJNbTaThl  BBIIOJHEHHOTO  OMbITa  (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

CaMOCTOSITENILHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4E€TOM 3a7ad Mpe3eHTAlUU U
oco0eHHOCTEHN AyaAUTOPUH U B COOTBECTCTBUHU C HUM COCTABJIATH YCTHBIC U IMCbMCHHBIC TCKCTEI C
MCIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas1 1eATeJIbLHOCTD (COTPYIHUYECTBO):

MMOHUMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYATbHON pabOThl IpH
pelIeHN KOHKPETHOW MPOOJIeMbl, B TOM YHCIIE IPU CO3IaHUH WH(POPMAIIMOHHOTO MPOYKTA;

MPUHUMAThH 1[€Jb COBMECTHOM MH(OPMALMOHHON AesSTeNbHOCTH MO cOopy, 00paboTke,
nepenaye, Gpopmanuzanuy WHGOPMALNHU, KOJUIEKTUBHO CTPOUTH JIEHCTBHA MO €€ TOCTHKEHHUIO:
pacrpeaensiTh Pojiu, JOTOBapUBaThCs, 00OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITIONTHATh CBOKO YacTh PAa0OTHI ¢ MHQOpPMAIMCH WM WHPOPMAIIMOHHBIM IMPOYKTOM,
JIOCTUTAsi KAYeCTBEHHOTO Pe3yNibTaTa 10 CBOEMY HAINpPABICHHUIO U KOOPAMHHUPYS CBOU JEHCTBUS
C ApYTUMHU YJICHAMHU KOMAaHAbI;

OILICHUBATh KaueCTBO CBOETO BKJIaJa B OO HHOOPMAIIMOHHBINA MTPOAYKT 10 KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHS;

CpPaBHUBATh PE3yJbTAaThl C MCXOAHOW 3ajJadyeil W BKJIAJ KaKIOTrO 4ieHa KOMaH[bl B
JTOCTIDKCHHE PEe3yJIbTaTOB, pa3leiaTh c(epy OTBETCTBEHHOCTH M TMPOSBISATH TOTOBHOCTH K
MPEAOCTABICHUIO OTYETA TIEPE]] TPYIIION.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el cCTBUS

Camoopranu3anmusi:

BBISIBJIAT B )KU3HEHHBIX U YUEOHBIX CUTYALMSIX IPOOIeMbl, TpeOYIOIINE PELICHNUS;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX K NPUHATUIO pElIeHUH (MHIAUBUAYAJIbHOE
NPUHATHE PELICHUH, TPUHATHE PEIIeHUH B rpymIe);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM pEHIeHHs 3aJadyd (WIM ero 4acTh), BHIOMpATh
crnoco0 pemeHus Yy4yeOHOW 3amaud ¢ Y4€TOM MMEIOLIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpPEIaraeéMble BAPUAHThI PELICHU;

COCTABJIATh IJIAH JACUCTBUM (IJIaH peanu3allid HaMEUYEeHHOrO aliroOpuTMa pEeUIeHHS),
KOPPEKTUPOBATh MPEUIOKEHHBII aIrOpUTM € YUETOM IMOJIYUYE€HHS HOBBIX 3HAaHUN 00 M3yuyaeMoM
00BEKTE;

JienaTh BbIOOp B YCJIOBHUSIX MPOTUBOPEUMBON MHpOpMAIMK U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

CamokoHTpOJIBb (peduiekcusi):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U pedIIeKCHu;

JaBaTh OLEHKY CUTYallH U Mpe/jiarath IiaH e€ U3MEeHEeHHUS;

YUUTBIBaTh KOHTEKCT W MPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTbH IIpU
peleHny yuyeOHOM 3a1auu, aJalTHPOBaTh PEIIEHUE K MEHSIOIIMMCS 00CTOSATENbCTBAM;



OOBSICHATh TNPUYMHBI JOCTHXKCHHS (HEJOCTHXKEHUS) pPE3y/lbTaTOB HH(POPMALMOHHOM
JIeATEIbHOCTH, [aBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HAXOIWUTh IO3UTHBHOE B
MPOMU3OLIEIIEH CUTYalNH;

BHOCHUTH KOPPEKTHUBHI B AEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIINXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTATA IEIH U YCIOBHSM.

IMOLMOHATbHBIH HHTEJIEKT:

CTaBUTH ce0s1 Ha MECTO JIPYTOro 4eJ0BeKa, HOHUMATh MOTHUBBI 1 HAMEPEHHUS IPYTOTO.

IIpunsiTue cedst U APYrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaXe B YCIOBHUSAX OTKPBITOTO
JIOCTYTIA K JIF0OBIM 00bEMaM HH(OPMAITIH.

HNPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 7 Kjaccey oOydaromierocs OynyT cOpMHUPOBaHBI CIIEIYIOIINE
YMEHUS:

MOSICHATH Ha TIPUMEPAX CMBICT NOHATUH «HpOpMaHs», «AHPOPMALMOHHBIA TPOLIECCY,
«00paboTka nH(poOpMaALMNY», «XpaHEeHHE HH(POPMALIUNY, «IIepeJadya HHPOPMALIUN;

KOOAUPOBATbL U JACKOAUPOBATH COO6III€HI/DI MO0 3aJJaHHBbIM IIpaBUJIaM, ACMOHCTPHUPOBATH
[OHUMaHHE OCHOBHBIX IIPUHIUIIOB KOAUPOBAaHUS HH(OPMAIIMK PA3INYHOM MPUPOIbI (TEKCTOBOMH,
rpadu4ecKoi, ayamo);

CpaBHUBAaTh JJUHBI COOOLICHMH, 3alMCaHHBIX B PA3JIMYHBIX aj(aBUTaX, ONEPUPOBATH
SAMHHUIIAMA U3MEPEHUS HHPOPMAIIMOHHOTO 00bEMa U CKOPOCTH TMepeIadr JaHHBIX;

OLIEHUBAThb M CPaBHMBATH pa3Mepbl TEKCTOBBIX, IpaHUuUecKuX, 3BYKOBBIX (ailjioB u
BUJ1€0(aNIIOB;

IPUBOANUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHMs U Iepenaud HHopMaluy,
CpaBHHUBATH UX KOJIMYCCTBCHHBIC XapPAKTCPUCTHUKHU,

BBIJICJIATh OCHOBHBIE 3TaIlbl B UCTOPUM M MMOHUMATh TEHJIEHIIMU Pa3BUTUSI KOMIIBIOTEPOB
Y TIPOrpaMMHOT0 00€CTIeUEeHMS;

nojyyaTb ¥  MCIOJb30BaThb HMHPOPMALMIO O XapaKTePUCTUKAaX MEpPCOHAIBHOIO
KOMITIBIOTEPA U €TI0 OCHOBHBLIX 3JICMCHTaX (Hpoueccop, OorcpaTuBHaA MaMATb, JOJITOBPEMCHHAA
namsTh, yCTPOICTBA BBO/1a-BbIBO/IA);

COOTHOCHUTDB XapaKTCPUCTUKN KOMIIBIOTEPA C 3aJa4aMu, PEIIaCMbIMHU C €TI0 ITOMOLIBIO;

OPHEHTUPOBATHCS B HEPAPXUUECKOM CTPYKTYype (haiiiioBOM cuCTEMBI (3alTUCHIBATh ITOJIHOE
ums (Qaitna (karanora), myTh K ¢aiiny (kKarajory) mo HMMELEMycs OMHCAaHUIO0 (alIoBOM
CTPYKTYpPbI HEKOTOPOTr'0 HH(POPMAITMOHHOTO HOCUTEIS);

pabotath ¢ (aiioBOM CHUCTEMON TEPCOHAIBHOTO KOMIBIOTEpA C HCIOJIb30BAaHUEM
rpagpuyeckoro  uHTepgeiica, a  HMMEHHO:  CO3/aBaTh, KONHUpPOBaTh, IepeMelIaTh,
NEePEUMEHOBBIBATh, YAAIATh U apXUBUPOBATH (Pailyibl M KaTajaoru, UCHOIb30BaTh aHTUBUPYCHYIO
IporpaMmyj;

MPEACTABIATh  pPE3YyNbTaThl CBOEH JIEATEIBHOCTH B BHJE€ CTPYKTYpHPOBAHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEANMHBIX MpPE3eHTALNH];

uckatb uHbopMmanuio B IHTepHeTe (B TOM 4mcie, MO KIIOYEBBIM CIIOBaM, I10
U300pakeHHI0), KPUTUYECKH OTHOCUThCA K HaJIeHHOM MH(OpMAIK, 0CO3HABas OMACHOCTh JJIs
JUYHOCTH U OO0IlIecTBa pacHpoCTpaHEHUs BPENOHOCHON uHdoOpManuu, B TOM 4YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTeEPa;

MIOHUMATh CTPYKTYPY aJIpecOB BEO-PECypCoB;

HCIOJIb30BATh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAIIUA;

coOmonatb  TpeOoBaHMsS ~ O€30MACHOM  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
UH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, COOMI0IaTh CETEBOM ITHKET, 0a30BbIE



HOPMBI HTH(POPMALMOHHOW STHKH U MpaBa MpH padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTpOHCTBax
u B IHTepHeTe, BEIOMpaTh Oe30IacHble CTPATETUH NTOBEICHUS B CETH;

MPUMEHSATh METO/IbI TPOPHUIAKTHKH HETATHBHOTO BIMSHHS CPEICTB WH(POPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH Ha 30POBBE MOIb30BATEIIS.

K konmy oOyueHusi B 8 kiacce y oOydaromierocsi OyayT chOpMHPOBaHBI CICTYIOIINE
YMCHUSI:

MOSICHATh Ha TNpUMEpax pa3nyus MEXKAy NO3UIMOHHBIMH U HEMO3ULIHOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

3alMChiBaTh M CpaBHMBATh Lienble yuciaa or 0 mo 1024 B pa3iuyHbIX MO3MIIMOHHBIX
cucTeMax CUuciieHHus (C OCHOBaHMAMH 2, 8, 16), BHIMOMHATH apu(METHUECKUE ONEpaluu HaJ
HUMU;

pacKpbIBaTh CMBICI MOHSATUN «BBICKA3bIBAHHUEY, «JIOTUUYECKAs] OIEpalusy, «IOTHYecKoe
BBIpaXKCHHEY;

3aMUCHIBaTh JIOTUYECKHE BBHIPAKEHHS C MCIOJb30BAaHUEM JU3BIOHKIIUH, KOHBIOHKIIMA U
OTPUIIAHUS, OMNpPENEeIsITh HMCTUHHOCTh JIOTUYECKHX BBIPAKEHUH, €CIM W3BECTHBl 3HAYCHUS
WUCTUHHOCTH BXOJSIIIIUX B HEro MEPEMEHHBIX, CTPOUTH TAOIMIIBI UCTUHHOCTH IS JIOTHYSCKHUX
BBIPXKEHUI;

pPacKphIBaTh CMBICT TOHSATHH «HCTIOTHUTEIbY», «AITOPUTMY, «IpOrpaMMay, MOHHMAs
pasHUIly MEXAY yIOTpeOIeHHeM dTHX TEPMUHOB B OOBIIEHHOM peur U B UHPOPMATHKE;

OIMCHIBATh AJTOPUTM DPEIICHUS 3aJaYd PA3IUYHBIMHU CIIOCOOAMH, B TOM YHCIIE B BH/JIE
0JI0K-CXEMBEI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
MCIIOJIb30BAaHUEM BETBJICHUN M IUKJIOB Ui YIPAaBJICHUS UCIOTHUTENSIMHU, TaKUMH Kak Pobor,
Yepenamka, YepTEKHUK;

UCIOJIb30BaTh KOHCTAaHTBl U MEPEMEHHBIE PA3IMUYHBIX TUIOB (YHUCIOBBIX, JTOTUYECKUX,
CHMBOJIBHBIX ), @ TAKXKE COJIEPIKAIINE UX BBHIPAKEHUSI, UCTIONB30BaTh ONepaTop MPUCBANBAHMS;

UCIIONIb30BaTh MpHU pa3paboTKe TMporpaMM JIOTMYECKHWE 3HAueHHUs, OMepaluud U
BBIPAXXCHUS C HUMU;

aHAIM3UPOBATh TMPEAJIOKEHHBIE AITOPUTMBI, B TOM YHCIE OIpeNeNsaTh, KaKue
pe3yabTaThl BO3MOKHBI TIPH 33JJAHHOM MHOKECTBE UCXOHBIX 3HAUEHUH;

CO3/1aBaTh M OTJIAKMUBAThH MMPOTPAMMBI Ha OJTHOM M3 A3BIKOB MporpammupoBanus (Python,
C++, Ilackane, Java, C#, IlIkonbHBIH ANTOpUTMHYECKUN SI3BIK), peaiu3yIOIINe HECIOKHbBIS
aNropuTMBl 00pabOTKM YMCIOBBIX JAHHBIX C HCIIOJB30BAHHEM IIUKIOB W BETBJICHUU, B TOM
YUCJIE PEATM3YIONINE TMPOBEPKY JETUMOCTH OJHOTO IIeJIOT0 YHCia Ha JpYyroe, MPOBEPKY
HATYpaJIbHOTO YKCJIa Ha TPOCTOTY, BBIAENEHUs UG p U3 HATYpaIbHOTO YHCIA.

K xoHmy oOydeHus B 9 kiaccey oOydaromierocs OynyT cOpMHUpOBaHBI CIEIyHOIIUE
YMEHUS:

pa30buBaTh 3a/la4Ml Ha MOJ/3a/1a4, COCTaBIATh, BBIMOIHATh BPYUYHYIO U Ha KOMIIBIOTEPE
HECJIO)KHBIE QJITOPUTMBI C HWCIOJIH30BAHMEM BETBJICHHWH, IIMKJIOB U BCIOMOTATEIbHBIX
QITOPUTMOB JIJISl YIIPABJICHUS UCTIOTHUTENISAMHU, TaKUMU Kak Po6ot, Uepenamika, UepTEXHUK;

COCTaBJISITh M OTJIAXXUBATh MPOTPAMMBI, PEATU3YIONINE THIIOBBIE aITOPUTMBI 00pabOTKH
YHCIOBBIX TMOCTEIOBATEIBHOCTEN WM OJJHOMEPHBIX YHCIOBBIX MACCUBOB (ITOMCK MaKCUMYMOB,
MHUHHMYMOB, CYMMBI WJIH KOJUYECTBA JJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBAMH) HAa OJHOM W3
s36IKOB MporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBII ANTOPUTMHYECKUN
SA3bIK);

PacKpbIBaTh CMBICI MIOHATUH «MOJIENbY, «MOJCIUPOBAHKEY, OMPEACIATh BUABI MOJETIEH,
OIICHUBATH aJIEKBATHOCTH MOJIEIH MOJICTUPYEMOMY OOBEKTY H IIEJISIM MOJICTUPOBAHUS;

MCIOJIb30BaTh rpadbl U AEPEBbS I MOJACTUPOBAHUS CHCTEM CETEBOM U MepapXUdecKon
CTPYKTYPBI, HAXOUTh KpaTuyaIuii myTh B Tpade;



BBIOMpATh CIOCOO TPEICTaBJICHHS JAaHHBIX B COOTBETCTBHM C IOCTABIICHHOW 3ajadeit
(Tabmu1ibl, cxembl, rpaduKH, AHArpaMMBbl) C UCITOIH30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
CpencTB 00pabOTKH JTaHHBIX;

UCIIOJIb30BaTh JJIEKTPOHHBIE TaONUUbl JUisi 00paboOTKM, aHalu3a W BU3yalU3allUU
YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE C BBIJICJICHUEM JHana3oHa TaOMUIbBl U YIOPSAI0YMBAHUEM
(COPTUPOBKOI1) €ro 3JIEMEHTOB;

co3laBaTh M MPHUMEHATh B DJCKTPOHHBIX TaOnmuuax QopMynsl Ui pacyéroB C
MCIIOJIb30BaHUEM BCTPOEHHBIX apudmMeTndeckux GpyHKUUN (CyMMUPOBAHUE U MOACUYET 3HAYCHUIA,
OTBEYAIOIIUX 3aJaHHOMY YCJOBHIO, CpeaHee apu(MeTHUecKoe, IMOUCK MaKCHUMaJbHOTO U
MUHUMAJIBHOTO 3HaYeHHUsI ), aDCOIIOTHON, OTHOCUTEIHHON, CMEILIAaHHOM ajjpecaluy;

UCIOJIb30BATh 3JICKTPOHHBIE TAOMHMIbBI Ui YHUCIEHHOTO MOJCIMPOBAHHUS B IPOCTHIX
3aJa4ax U3 pa3HbIX MPEAMETHBIX 00IacTei;

HCIIOJIb30BAaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM 4YMCIE KOMMYHHUKallMOHHBIE
CEpBHCHI, O0JAUHbIC XPAHWJIUIIA JAHHBIX, OHJAMH-IPOrpaMMbl (TEKCTOBBIE M rpaduueckue
PEAAKTOPBI, CpeIbl Pa3pabOTKH)) B yUeOHOW U TIOBCETHEBHOM e TCIILHOCTH,

MPUBOJUTL MPHUMEPHl HCIOJIb30BaHUS T'€OMH(GOPMAIMOHHBIX CEpPBHUCOB, CEPBHCOB
rOCYJapCTBEHHBIX YCIYT, 00pa30BaTelbHBIX cepBUCOB MHTEpHETa B yueOHOI W MOBCEIHEBHOM
JESITEIIbHOCTH;

UCIIOJIb30BaTh pa3jMyYHbIE CPEACTBA 3aIIUThl OT BPEAOHOCHOIO IPOrPAMMHOIO
o0ecrneveHus, 3aluaTh NepCOHANbHYI0 HHGOPMALIMIO OT HECAaHKIMOHUPOBAHHOTO JIOCTYIA U
€ro IOCHEACTBUM (pasriamieHusi, IOJMEHBbl, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTHYECKUX M COLMAIbHO-TICUXOJOTHYECKHX aCIEeKTOB HWCIOJIb30BaHUsA ceTH WHTepHeT
(ceTeBasi aHOHUMHOCTH, IU(PPOBOH Cile];, AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOT'O KO/Ia);

pacro3HaBaTh TMOMBITKM M TPEIyNpeKAaTh BOBICUEHHE Ce01 M OKPYKAOIMX B
JNECTPYKTUBHBIE U KPUMHUHAJIbHBIE (JOPMBI CETEBOW aKTUBHOCTH (B TOM 4HUCIE KUOEpOYJUIMHT,
(GuIuHr).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne || HanmmeHOBaHME pa3lelioB U KonnyectBo yacoB OnekTpoHHbIe (1IM(POBBIE) 00pa3oBaTEIBHBIC PECYPCHI
n/m| TeM nporpamMmbl Bcero| Kontponbuele| Ipakruueckue
paboThl paboThl

Pa3nes 1. ugpoBasi rpaMOTHOCTH
1.1|| Kommbrotep — 3 0 2 [[bubmuoreka [1OK https://m.edsoo.ru/7f41646e]]

YHHUBEPCAIbHOE YCTPOWCTBO

00pabOTKH JaHHBIX
1.2|| TIporpamMMmbl ¥ JaHHBIC 4 0 3 [[bubmuoreka [IOK https://m.edsoo.ru/7f41646e]]
1.3|| KomnbroTepHbie ceTn 2 0 0 [[bubmuoreka [IOK https://m.edsoo.ru/7f41646¢e]]
Hroro no pasneny 9

Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH

2.1|| Uudopmarus u 2 0 0 [[bubmuoreka [IOK https://m.edsoo.ru/7f41646e]]
UH()OPMAIIMOHHBIE TPOLIECCHI

2.2|| IpencraBnenue uapopmaruu|| 7 0 1 [[bubmuoreka ITOK https://m.edsoo.ru/7f41646e]]

Hroro o pasneny 9

Paznen 3. UngopMannoHHbIE TEXHOJIOTHHT

3.1|| TexcToBBIE JOKYMEHTHI 7 [[bubmuoreka ITOK https://m.edsoo.ru/7f41646€]]

3.2|| KommbrorepHas rpaduka 4 0 [[bubmuoreka ITOK https://m.edsoo.ru/7f41646e]]

3.3|| Mynbrumenuiinbe 4 1 3 [[bubmuoreka [TOK https://m.edsoo.ru/7f41646e€]]
pe3eHTAIH

Wroro no pazueny 15

PeszepBHoe Bpems 1 1 0



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

8 KVIACC

Ne HaumeHnoBanue pa3aenoB u TeM IPOrpaMMbI KonuuecTBo yacos DnekTpoHHbIe (1P POBLIE)
n/n Bcero|| Kontposnbabie [IpakTrueckue 0bpasoBaTebHbIC PeCypehl
paboThI paboThl

Pa3zgea 1. TeopeTudeckue 0CHOBbI MH(P)OPMATUKH

11 CucreMbl CUYUCTICHUS 7 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f418516]]

1.2 DJIEeMEHTHI MaTEeMaTHICCKOM JIOTUKH 6 1 2 [[BubmmoTexa LIOK
https://m.edsoo.ru/7f418516]]

Hroro o pasneny 13

Pa3nen 2. AropuT™Mbl M1 IPOrpaMMIpPOBaHUe

2.1 WcnionauTenu u aaropuTMBI. 5 0 0 [[BubmmoTeka LIOK

AJITOPUTMHYECKHE KOHCTPYKIMH https://m.edsoo0.ru/7f418516]]

2.2 || S3BIK MpOrpaMMHUPOBAHUS 14 0 9 [[bubmuoreka [IOK
https://m.edsoo.ru/7f418516]]

2.3 AHanM3 alropuTMOB 1 1 0 [[BuGmmoTexa [IOK
https://m.edsoo.ru/7f418516]]

Hroro 1o pasneny 20

OBIIEE KOJIMYECTBO YACOB I10 34 2 12

[TPO'PAMME



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

Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMbl KonnuaectBo yacos DnexTpoHHbIe (LU POBLIE)
n/n Bcero|| KonrposnbHbie [IpakTrueckue 06pasoBaTebHbIE PeCypChI
paboThI paboThl
Paszgea 1. lndpoBasi rpaMOTHOCTH
1.1 || 'moGanbHas cets IHTEpHET U CTpaTeruu 4 0 0 [[bubnuroreka LIOK
0€30IaCHOTO MMOBEICHUS B HEU https://m.edsoo.ru/7f41a7d0]]

1.2 || Pabora B nH(OPMAIIMOHHOM IPOCTPAHCTBE 2 0 2 [[bubnuoreka [IOK
https://m.edsoo.ru/7f41a7d0]]

Hroro o pasneny 6

Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH

2.1 || MonenupoBaHue KaK METO]] TIO3HAHHUSI 8 1 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a7d0]]

Hroro o pasneny 8

Pa3nes 3. Anropur™Mbl ¥ NpOrpaMMHpOBaHue

3.1 || Pa3paboTka anropuTMoB U IpOrpaMm 6 1 3 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41a7d0]]

3.2 || YmpaBnenue 2 0 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a7d0]]

Htoro no pazneny 8

Paznen 4. UndopMannoHHbIE TEXHOJIOTHH

4.1 || DnekTpoHHbIE TaOIHIIBI 9 0 7 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a7d0]]

4.2 || HdpopmMarmoHHbIe TEXHOJIOTMH B COBPEMEHHOM || 2 0 2 [[bubamnoreka [IOK

o01ecTBe

https://m.edsoo.ru/7f41a7d0]]
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Ne
/o

HanmenoBanne pasaciioB U TEM IIPOrpaMmbI

KommyectBo yacos

DnekTpoHHbIE (IU(PPOBHIE)

Bceero|| Kourposnbubie [IpakTHyeckue 0bpazoBaTeNbHbIEC PECYPCHI
paboThI paboThl
Hroro no pazaeny 11
Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME || 34 2 17




INEPEYEHDb (KOAUPUKATOP) PACHIPEJEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHHUM K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA
N JIEMEHTOB COAEPXAHMUSA 11O UHO®POPMATHUKE

B GenepanbHbIX M PErHOHAIBHBIX IIPOLEAYpaX OLCHKH KavyecTBa OOpa30BaHUs
UCIIOJIb3yeTCsl TepeueHb (KoAM(UKATOp) pachpeAeieHHBIX II0 KlaccaM MPOBEPSIEMbIX
TpeOOBaHH K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTElIbHON MPOrpaMMbl OCHOBHOI'O
o011ero o0pa3oBaHusl U AIEMEHTOB CO/ICPKaHUS 110 HH(OPMATHKE.

7 KJACC
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTe/IbHOM
NPOrpaMMblI
Kon [TpoBepsiemble TpeIMETHBIE PE3YIbTAaThl OCBOEHUSI OCHOBHOM 00pa3oBaTenbHON
HPOBEPSIEMOTO IPOTrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHus
pe3yJbTara

1 [To Teme «IludpoBas rpaMOTHOCTBY

11 [TosicHSTH Ha IPUMEPAX CMBICI MMOHATHH «MHPOPMALU», «MH(OPMATMOHHBIN
nporeccy, «obpadoTkanH(GOpMaLUNY, «XpaHEeHUe HH(POopMaun», «epeaayda
MH(OPMAITHN

1.2 [TpuBOANTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHS U ITepeadn HH(popMarum,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapAKTEPUCTUKU

13 [lomyyath W UCHONB30BaTh HMH(OPMAIMIO O XapaKTEPUCTUKAX IE€PCOHAIBHOTO
KOMIIBIOTEpAa M €ro OCHOBHBIX 3JIEMEHTax (Mpoleccop, ONEpaTHBHAs MaMsTh,
NOJIrOBpEMEHHasl NaMsITh, YCTPOMCTBA BBOJIA — BBIBOJIA)

14 COOTHOCUTH XapaKTEpUCTUKN KOMIIBIOTEPA € 3aJa4aMH, PEIAEMBIMU C €T0
[TOMOLIBIO

15 OpueHTHPOBATHCS B MepapXUUeCKol CTPYKType (aillloBON CHUCTEMBI (3alMChIBATh
nmoysHoe uMs (Qaina (karanora), myTh K ¢aily (KaTajJory) Mo HMMEIIIEeMYcCs
onucaHuio (hailIoBoM CTPYKTYpbl HEKOTOPOTO HH(POPMALIMOHHOTO HOCUTEIIS)

1.6 PaGotate ¢  (aitmoBoit CUCTEMOM MIEPCOHATLHOTO KOMIThIOTEPA €
MCIIONIb30BaHUEM T'paduueckoro MHTepdeiica: co3aaBaTh (KOMUPOBATh, MEpeMeEIaTh,
MeperMEHOBBIBaTh, yIAIsSTh M apXUBHUPOBATh (ailibl W KaTajord, MCIOJIb30BaTh
AQHTHBHUPYCHYIO IIPOrpamMmy)

1.7 Wckate uHpopmanuio B MHTepHeTe (B TOM 4YHCle O KIIOYEBBIM CJIOBaM, IO
1M300pakeHUI0), KPUTUYECKH OTHOCUThCA K HalWJAEHHOM MH(pOpMaiuu, oco3HaBaTb
OMACHOCTb /I JIMYHOCTM M  OOIIECTBa  pacHpOCTpaHEHUs BPEIOHOCHOU
nHGOpMaINY, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa

1.8 IToHMMAaTh CTPYKTYPY aAPECOB BeO-pecypcoB

1.9 Vcnonb30BaTh COBPEMEHHBIE CEPBUCH] MHTEPHET-KOMMYHUKAIIUN

1.10 Cobmrogate TpeOoBaHMs O0€30MACHOW OKCIUTyaTalldd TEXHUYECKUX CPECTB
MH(GOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, COOIOIAaTh CETEBOM ITHKET,
0a30BbIe HOPMbI HTHPOPMALIMOHHOM 3TUKU U TIpaBa NpU paboTe C MPHIOKEHUSIMU
Ha JIOOBIX YycTpoilicTBax M B MHTepHeTe, BBIOMpaTh O€30MacHblEe CTpATETHH
MOBE/ICHUS B CETH

111 [lpumensaTr  MeToAbl  NPO(UIAKTUKM  HETaTHMBHOIO  BIUSHUSA  CPENCTB
MHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha 3/J0POBbE MOJIb30BATEN

2 [To reme «TeopeTndeckrne 0CHOBBI HHHOPMATHKID)
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2.1

KomupoBaTh M AEKOAMPOBATH  COOOIIEHUS IO  3aJaHHBIM  IIpaBHJIAM,
NIEMOHCTPUPOBATh MMOHMMAHUE OCHOBHBIX IPUHIMIIOB KOAMPOBAHUSA HH(OPMALUH
[PA3IMYHOM TPUPOIBI (TEKCTOBOM, rpaduuecKoil, ayauo-)

2.2 CpaBHMBAaTh JUIMHBI COOOLIEHMH, 3alUCAHHBIX B pa3IMyHbIX andaBurax,
OIEpPUPOBATh EAMHUIIAMHU H3MEPEHUsT HHPOPMALMOHHOTO OObEeMa M CKOPOCTH
nepeaayy JaHHbIX

2.3 OrueHNBaTh ¥ CPAaBHUBATH Pa3Mephl TEKCTOBBIX, IpapUYecKuX, 3BYKOBBIX (hailiIoB U
BH1c0(haNITIOB

3 ITo reme «MHpOpMAITMOHHBIE TEXHOJIOTHI)

3.1 [IpencraBnsTh pe3yibTaThl CBOEH JEATEIBHOCTH B BHJIE CTPYKTYPHUPOBAHHBIX|

MJIJTFOCTPUPOBAHHBIX TOKYMCHTOB, MYHBTHMG,Z[HI;'IHBIX HpGSCHTaHI/Iﬁ

IIpoBepsieMble 3JIEMEHTBI COIEPKAHUSA

Kon

[TpoBepsieMblii 3IEMEHT COJICPKAHUS

1

[{ndpoBast rpaMOTHOCTh

11

KomnbroTep — yHUBEpCaJIbHOE BEIUUCIUTENBHOE YCTPOMCTBO, paboTaroliee 1o IporpamMmme.
TUIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI,

BCTPOCHHBIC KOMITBIOTEPBI, CYyIEPKOMITbIOTEpbl. MOOMIbHBIE yCTpoiicTBa. TeXHUKA
0€30MaCHOCTH M MpaBmiia pabOThl HA KOMIIBIOTEPE

12

OCHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpPAa M MX HazHaueHue. [Ipoueccop. OmnepatuBHas u
TOJITOBpEMEHHAsl MaMsATh. YCTpPOCTBa BBOAA W BhIBoja. CEHCOpPHBIM BBOMA, JATUYUKH
MOOUJIBHBIX YCTPOMCTB, CpeICTBA OMOMETPHUECKON ayTeHTU(hUKALIUN

13

Victopusi pa3BUTHS KOMIIBIOTEPOB U  HIporpamMmmHoro obOecrneueHus. llokosneHwus
KOMITbIOTEPOB. COBpPEMEHHBIE TEHJACHIIMH Pa3BUTHA KOMIBIOTEPOB. CynepKOMIBIOTEPHI.
[TapannensHble  BbluucieHus. llepconanbHbii  kommbroTep. [Ipomeccop wu  ero
XapaKTepUCTHUKK  (TakToBas  4acToTa,  pa3psaHocTh).  OmepaTUBHAs  MaMSATh.
JlonroBpemMeHHasi maMmsATh. YCTpoiicTBa BBOJa W BbIBOJA. OO0BEM XpaHUMBIX JaHHBIX
(omepaTMBHasg TaMATh KOMIIBIOTEpA, J>KECTKHM JMCK W TBEPIOTENbHBIH HAKOMHUTEb,
MOCTOSTHHAS TaMATh CMapT(POHA) ¥ CKOPOCTH JOCTYTIA JUIsl PA3TUYHBIX BUJIOB HOCUTETIECH

14

[TporpamMHoe oOecrnieueHre KommbioTepa. IIpukiagHoe mnporpaMMHOE oOecreueHue.
CucremHOe mporpamMmHOe obecnieueHre. CHCTEMBI IporpaMmMupoBanus. [IpaBoBas oxpaHa)
nporpaMM M JaHHBIX. becruiaTHele W ycioBHO-OeciuiaTHble mporpamMMbl. CBoOoaHOe
MporpaMMHOeE oOecrieueHre

15

@Daitnbl 1 nanku (xkatanoru). Tumsl ¢aiinos. CeolicTBa (aiinoB. XapakTepHblE pa3Mepbl
(ailioB pa3nMyHBIX TUHOB (CTpaHMIIA TEKCTa, HJIEKTPOHHas KHHra, (oTtorpadus, 3anuch
MECHH, BUJICOKJIMII, TOJTHOMETPAXKHBIN (PUIIbM)

1.6

[Tpunumnel moctpoeHus: QaitnoBeix cucrteM. [loaHoe ums Qaiina (manku, Kkaraaora).
[TyTs K daiiny (manke, KaTaaory)

1.7

@DaitnoBeiii MeHemkep. PabGota ¢ ¢aiimamu u nankamu (KaTaJoramu): CO3JaHUE,
KOIMPOBaHUE, NIEpeMeIlleHIe, TIepeMMEHOBaHNE U yJaieHue (ailioB U Marok (KaTajaoros).
[Touck ¢ailioB cpeacTBaMH ONEPAIMOHHON CUCTEMBbI

1.8

ApxuBanus JaHHbIX. Mcroap30BaHne TporpaMM-apXuBaTOPOB

1.9

KoMIbroTepHBIE BUPYCHI U IPYTHE BPELOHOCHBIE MPOrpaMMBbl. [IporpamMmel 1S 321U ThL OT
BUPYCOB

1.10

O0BbeanHEHNE KOMITBIOTEPOB B ceTh. CeTh UHTEpHET. Be6-cTpanuia, Be6- caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [Tonck nHopManuy Mo KI0UeBbIM

CII0BaM U M0 n300paxenuto. JloctoBepHocTs MHPOPMAINH, NTOTydeHHOM u3 IHTepHeTa
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111

CoBpeMEHHBIE CEPBUCHI UHTEPHET-KOMMYHHUKALUH

112

CereBoil 3THKET, 0a30Bble HOPMBI WH(GOPMAIMOHHON 3TUKM W TpaBa Mpu paboTe B
cetu Mutepuer. Crparermn Oe3omacHoro moBeneHus B MHTepHere

TeopeTnueckre 0CHOBBI HH)OPMATHKU

2.1

Mudopmanus — OIHO W3 OCHOBHBIX IOHATUH CcOBpeMeHHOW Hayku. MHdopmarnus kak
CBE/ICHUS, NpEeAHAa3HAYCHHbIE Ul BOCHPUATHS 4EJIOBEKOM, U HMH(pOpMalMs KakK JaHHBIE,
KOTOpPBIE MOTYT OBITH 00pabOTaHbl ABTOMATU3UPOBAHHON CHUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXKHOCTh ONKCaHUs HEMPEPHIBHBIX OOBEKTOB M MPOILIECCOB C
MOMOIIBIO TUCKPETHBIX JaHHBIX. MH(OPMAIMOHHBIE MPOLECCH — MPOIECCHI, CBA3aHHBIC
C XpaHeHHeM, MpeoOpa3oBaHHUEM U Mepefauei JaHHbBIX

2.3

CumBon.  Andasur. MomHocTs andasura. Pa3zHooOpasue  s3BIKOB U aj(aBHUTOB.
EcrecTBeHHble U (popMasbHbIe S3bIKM. AJ(QABUT TEKCTOB HAa PYCCKOM sA3bIKE. JIBOMYHBIN
andaBut. KomndecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHANWK) (DUKCHPOBAHHOU
UIMHBL B BOoMYHOM andasute. [IpeoOpazoBanue mo6oro aindaButa K IBOUYHOMY.
KonmdyecTBO pa3nuyHbIX CJI0B (UKCHPOBAHHOM JIMHBI B alaBUTE ONPEACICHHOM
MOILIHOCTH

2.4

KonupoBaHue CHMBOJIOB OJHOrO aiaBUTa C TOMOIIBI KOJOBBIX CJIOB B IPYIOM
andaBuTe, KOJOBask TaOIMIIA, IEKOIUPOBAHUE

2.5

JlBonunblii kox. IlpencraBicHHE MaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM
ardaBuTe

2.6

NupopmannoHHbli  00be€M JaHHBIX. bBUT — MuUHUManbHasg €IMHULA KOJIMYECTBA
nH(OpMaIy — IBOMYHBIN pa3psia. bait, kmnobaiT, MmerabanT, ruradait

2.7

CkopocTh Tiepenayu JaHHbIX. EMUHUIBI CKOPOCTH mepenady JIaHHbIX. MckaxeHue
H(pOpMaIluU TIpU Tiepeaayde

2.8

KoaupoBanue TtexkcroB. PaBHoMepHblii kona. HepaBHomephbiii kon. Koauposka ASCIL
BocemubOutable komupoBku. Ilorstue o komupoBkax UNICODE. [lekomupoBaHue
COOOIIEHUH €  HCHOJb30BAaHMEM  pPAaBHOMEPHOIO W HEPaBHOMEPHOTO  KOJa.
HpopMalnoHHbIN 00BEM TEKCTa

2.9

OOmee mnpencTaBieHHEe O IUPPOBOM NPEACTABICHUU ayAHOBU3YabHBIX U JIPYTHX|
HenpepbIBHbIX NaHHBIX. Konuposanue npera. L{BeroBbie mogenu. Moaens RGB. I'my6ouna
koxupoBanus. [lamuTpa

2.10

PactpoBoe u  BekTOopHOe  mpexacraBieHue  u3oOpaxenui.  [lukcens.  Orenka
MH(POPMALIMOHHOT0 00beMa rpadMuecKuX JaHHBIX JJIs1 pACTPOBOT0 M300paskeHHsI

2.11

KonupoBanue 3Byka. PaspsgHocTh M 4YacToTa AMCKpeTH3annd. KoaudecTBO KaHaJIOB
sanvcd. OILIEHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C IIPEJICTaBICHUEM H
XpaHEHUEM 3BYKOBBIX (haiiioB

HpopMannOHHbIE TEXHOJIOTUN

31

TexcToBbIE TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIla, ad3all, CTpoKa,
CJIIOBO, CUMBOJ)

3.2

TeKkCcTOBBIN POIIECCOp MHCTPYMEHT CO3/IaHUs, PeIaKTUPOBaHUS U (OpMaTHPOBAHUS
rexcToB. [IpaBuia Habopa Tekcra

3.3

PenaktupoBanue Tekcra. CpoiictBa cumBoioB. Illpudt. Tunsl mpudtoB (pydnensie, c
3aceykaMu, MOHOWMpUHHbIE). [lodyxupHoe u KypcuBHOe HauepraHue. CBOHCTBA
a03aleB: TpaHMIbl, a03alHBIA  OTCTYN, MHTEpBaj, BbIpaBHUBaHUE. CTHIIEBOE
(bopmaTupoBaHue

3.4

CTpykTypupoBaH#e HHPOPMAIIUU C TOMOIIBIO CITUCKOB U TabIu1l. MHOTOYpOBHEBBIE
criicku. JloO6aBneHne TabauIl B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka n300paykeHU B TEKCTOBbIE JOKYMEHThI. O0TeKkaHue U300pakeHUN TEKCTOM.

BxuiroueHne B TEKCTOBBIN TOKYMEHT AuarpamMmm u Gopmyi
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3.6 [TapameTpsl cTpaHMIBl, Hymepalus cTpaHuil. JloOaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK
3.7 [TpoBepka npaBomnucanus. PaccranoBka nepeHocoB. ['oocoBoii BBoa TekcTa. OnTHuecKoe
pacrnio3HaBaHue TekcTa. KommbroTepHblii mnepeBon. lcmonb3oBaHHE CEPBHUCOB CETH
uTepHeT A 00paboTKH TeKcTa
3.8 3HAKOMCTBO C rpaduecKiMHU pefakTopaMu. PactpoBeie pucynku. Mcrnonb3oBanue
rpaduyecKux NPUMUTHBOB
3.9 Oniepanui  peJakTUPOBaHUs rpadUUecCKUX OOBEKTOB, B TOM 4YHCIe IU(PPOBBIX
dororpaduii: m3MEeHeHHE pa3Mmepa, 00pe3ka, TOBOPOT, OTPaKEeHHE, padoTa ¢ 00JIACTIMU
(BBIOCNIEHUE, KONUPOBAaHWE, 3allMBKa IIBETOM), KOPPEKLHs IBETa, SAPKOCTH U
KOHTPaCTHOCTH
3.10 Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOT'O Ipolieccopa WIH APYTrux mnporpamm (mpuiiokeHuit). Jlo6aBieHrne BEeKTOPHbBIX
PYICYHKOB B JOKYMEHTBI
3.11  [[loaroroBka MyabTUMEAUNHBIX Mpe3eHTanuil. Ciaiin. JlobaBieHue Ha Claii]l TeKCTa U
n300pakeHuii. Pabora ¢ HECKOIBKUMHU cllalijaMu
3.12  [loGaBieHue Ha Claii] ayIMOBU3YaIbHBIX TAaHHBIX. AHUMAIW. [ umepcchuiku
8 KJIACC
IIpoBepsiemble TPeOGOBaHMSA K pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMmbl
Kon [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSEMOTO MIPOrpaMMbI OCHOBHOTO O0IIIET0 00pa30BaHUS
pe3yJbTara
1 ITo Teme «Teopernueckne OCHOBBI HHPOPMATHKI
11 [TosicHAT Ha MpUMeEpax PazIuYHs MEXTYTTO3UITUOHHBIMU U HETIO3ULIMOHHBIMU
CHUCTEMaMHU CUHCIICHUS
1.2 3anuceiBaTh U cpaBHUBATH Lenble yncia ot 0 1o 1024 B pa3an4HbIX MO3ULIMOHHBIX
CHUCTEMax CUMCIeHMs (C OocHOBaHUSAMHU 2, 8, 10), BBHINOMHATH apudmeTnyeckue
oIepaluy HaJl HUIMU
13 PacKpbIBaTh CMBICIT TOHATHI «BBICKAa3bIBAHUEY, JIOTUYECKAsI OTIEPAIIHSY,
KJIOTMYECKO€ BBIPAKEHUE
14 3anuchbiBaTh  JIOTUYECKUE  BBIPAKEHUS C  HUCIOJB30BAaHUEM  JU3BIOHKIIUH,
KOHBIOHKIIMM W OTPHULIAHUS, ONPEAENATh MCTUHHOCTb JIOTHUECKUX BBIPAXKEHUH,
€CITM W3BECTHBI 3HAYCHHS MCTUHHOCTH BXOMSIIMX B HETO IEPEMEHHBIX, CTPOUTH
TaOIUIBl UICTUHHOCTH JJIs IOTUYECKUX BBIPAXKEHUH
2 [1o Teme «AJITOPUTMBI M TPOrPAMMHPOBAHHEY
2.1 PacKkpbIBaTh CMBICIT TOHATHH «WCIOJHUTENbY, «aJITOPUTM», «IIPOrpaMMay, HOHUMAs
[PA3HUILY MEXKAY YIOTPEOJICHUEM dTUX TEPMUHOB B OOBIJICHHON PeUd U B
nHpOopMaTHKe
2.2 OnuchIBaTh AITOPUTM PEIICHUS 3a/la4d PAa3TUYHBIMU CIIOCOOaMH, B TOM YHCIE
B BUJIE OJIOK-CXEMBI
2.3 CocCTaBiIATh, BBINOJHATh BPYUYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C
MCTIOJIh30BAaHNEM BETBJIICHUHN W IIUKJIOB ISl YITPABIICHHS HCTIOTHUTEISIMA
2.4 Vcnonb30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JIMYHBIX THIOB (YHCIOBBIX,
IMOTHYECKUX, CHMBOJIBHBIX), @ TAK)KE COJIEpIKAIIUEe MX BBIPAKECHUS, UCTIONB30BaTh
OIepaTop MPUCBAUBAHUS
2.5 Vcnonb30BaTh NMpH pa3paboTKe MpOrpamMM JIOTHYECKHE 3HAuUEHHs, OTepaluu 1
BBIPKCHUS C HUMHU
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2.6

AHaJII/IBI/IpOBaTI: OpCAJIOKCHHBIC aAJITOPUTMBI, B TOM YHUCIIC ONPCACIIATH, KaKHUC
[PE3YJIbTATHI BO3MOXHBI ITPHU 3aJAHHOM MHOKCCTBE HCXOAHBIX 3HA4YCHUI

2.7

Co3aBarh M OTIAXKUBATh IIPOrPAMMBI HA OJHOM U3 S3BIKOB IPOIPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IlIkonbHBIH AJNTOpUTMHUYCCKUN SI3BIK),
pEaAIM3YIOIUE HECIOKHBIE aIrOPUTMBI O0pPa0OTKM  YHCIOBBIX  JAHHBIX
MCIIOJIb30BAHUEM  IMKJIOB M BETBIICHHH, B TOM YHCIIC PEATH3YIONIHE POBEPKY|
NEAMMOCTH OJHOIO LIEJOr0 Yucla Ha APYyroe, IPOBEPKY HATYPajbHOrO 4YMCIIa Ha
[IPOCTOTY, BBIACICHUS AP M3 HATYPAITLHOTO YUCIIa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

Kog IIpoBepsieMblii 1IEMEHT COACPKAHMS
1 Teopernueckre OCHOBBI MH()OPMATUKU

11 Heno3unmonHble W NO3MLMOHHBIE CHUCTeMbl cuucieHus. AndaBut. OcHoOBaHuE.
PasBepHyTas ¢opma 3anucu yucia. IlepeBoq B JECATUYHYIO CUCTEMY YHUCEI, 3alTUCAHHBIX
B IPYTUX CUCTEMAaX CUUCIICHHUS

12 PrMckast cuctema CUlCIeHHS

1.3 J/IBonunas cucrtema cuucienus. IlepeBon uenbix yucen B mpenenax or 0 mo 1024 B
NIBOMYHYIO cHUcTeMy cuMciieHus. BoceMepuuHnas cucrema cuucieHus. [lepeBon uucen
U3 BOCBMEPHYHOW CHUCTEMbl B JIBOMYHYIO M JECATHUUHYIO CHUCTEMbl U OOpaTHO.
[[lecTHaauarepuuHas cuctema cuucieHus. IlepeBojy umcen W3 MIECTHAAUATEPUUYHOU
CHCTEMBI B IBOMUHYIO, BOCbMEPHUYHYIO U JIECITUYHYIO CUCTEMBI U OOpaTHO

14 Apudmernueckue onepanyy B ABOUYHON CUCTEME CUHCIICHHSI

15 Jlornueckue BbICKa3biBaHUA. Jlornueckrue 3HAYEHMs! BBICKA3bIBAHUN. DJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omnepauuu: «u» (KOHBIOHKIMS, JOTHYECKOE
YMHOXEHHE), «WIN» (AU3BIOHKLHUSA, JIOTUYECKOE CJIOXKEHHE), «HE» (JOTH4ecKoe
orpunanue). [Ipuopurer norndyeckux onepauuid. OnpeneneHne UCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS MPH U3BECTHBIX 3HAUYEHUSAX UCTUHHOCTU BXOJAIIMX B HErO 3JIE€MEHTAPHBIX
BBICKA3bIBAHUI

1.6 Jlornueckue BoipaxkeHus. [IpaBuna 3anucu goruueckux BeipaxkeHuil. [locrpoenne tabnuig
VMCTUHHOCTH JIOTHYECKUX BBIPAKEHUI

1.7 Jlornueckue 3neMeHTbl. 3HAKOMCTBO € JIOTHYECKMMH OCHOBaMH KOMIIbIOTEpa

2 AJITOPUTMBI U IPOTPAMMUPOBAHHE

2.1 [Tonstue anroputma. McnomHuTenu airopuTMoB. AJTOPUTM Kak IUIAH yIpaBJICHUS
VICIIOJIHUTEIIEM

2.2 CaoiicTBa anroputMma. CriocoObl 3amucu anroputMma (CIOBECHBIM, B BHUJE OJOK-CXEMBI,
porpaMma)

2.3 AnropuTMHUYECKHE KOHCTpYKIMH. KoHcTpykums «cnenoBaHue». JIMHEHHBIM alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTh MPEYyCMOTPETh 3aBUCUMOCTh
[0CJIEA0BATENBHOCTH BBIINOIHIEMbIX IEHCTBUN OT UCXOAHBIX JaHHBIX

2.4 KoHCTpyKLIMS ~ «BETBICHHE»: TOJHAas M HemoiHas QopMmbl. BeimonHeHue U
HEBBIMOJIHEHUE YCIOBUS (MCTUHHOCTb U JIOXKHOCTh BbICKa3biBaHusi). IlpocTeie u
COCTaBHBIE YCIIOBHUS

2.5 KOHCTpYKIIUSI «[TOBTOPEHUEY: LUKIBI C 33JaHHBIM YUCJIOM MOBTOPEHUMH, C YCIOBUEM
BBITIOJTHEHMSI, C IEPEMEHHOM LIMKJIA
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2.6

Pa3pabotka s (QOpPMAIBHOTO  UCHOTHUTENS  QJITOPUTMA,  MPUBOMASIIETO K
TpeOyeMOMy pe3yJbTaTy MPU KOHKPETHBIX MCXOJHBIX AaHHBIX. Pa3zpaboTka HECIIOKHBIX
QITOPUTMOB C UCIOJIB30BAHUEM ITUKJIOB M BETBJICHHN IS yIPaBICHUS (POPMATBHBIMU
WCIIOJTHUTEIIIMU.  BBINIOJIHEHWE  allTOPUTMOB  BPYYHYHO M Ha  KOMIIbIOTEpE.
CHHTaKCHYECKHE U JTOrnYecKue omunoku. OTKa3bl

2.7

SA3pik  mporpammupoBanust (Python, C++, Java, C#, IkonbHbIi AJTrOpUTMHYECKUH
A3pik). CucremMa mTpPOrpaMMHUPOBAHUS: PENAKTOP TEKCTa MPOrpaMm, TPaHCISTOP,
OTIATUUK

2.8

HepeMeHHa;I: THUII, UM, 3HAYCHUC. ]_IGJIBIG, BCIICCTBCHHBIC U CUMBOJIBHBIC IICPECMCHHBIC

2.9

OmnepaTtop mpucBauBaHus. ApuMeTHUECKHue BBIPAKEHHUS U TOPSIOK HUX BBIYMCICHHS.
Onepanuy ¢ LEeIbIMUA YUCIIAMU: LIEJIOUYUCIIEHHOE JEJIEHUE, OCTAaTOK OT neneHus. [Iposepka
NIEIIMMOCTH OJTHOTO LIEJIOT0 YHUCIIa Ha JPYTroe

2.10

Bersnenusi. CocraBHble YCIOBHS (3alUCh JIOTUYECKMX BBIPAXKEHUN HA H3y4aeMOM
S3bIKE IporpaMMupoBaHusi). HaxoxaeHue MHHHMyMa W MakCUMyMa U3 JIBYX, TpeX U
4YeThIpex Yncell. Penienne KBajipaTHOTO ypaBHEHMS], UMEIOLIErO BEIECTBEHHbIE KOPHU

211

I[I/IaJ'IOl"OBaH OTJIaaKa IIporpaMm: ImomaroBO€ BbIIIOJIHCHUEC, ITPOCMOTP 3HAYCHUH BCJINYHH,
OTJIaI[O‘-IHI)If/'I BBIBO/, BI)I60p TOYKH OCTaHOBa

2.12

[{ukn ¢ ycnoBuem. Anroput™ EBknnia i Hax0xKASHUS HAUOOIBIIET0 O0IIETo eTUTEeNs
NBYX HaTypaJbHBIX uuces. Pa3OueHune 3amucu HATypaJIbHOTO YHCJIa B TO3WIIMOHHOU
CHCTEME C OCHOBAaHHEM, MEHBIITUM WJIH paBHBIM 10, Ha OT/IETIBHBIC U PHI

2.13

[{ukn ¢ mepeMeHHOW. AJTrOpUTMBI MPOBEPKU JIEIMMOCTH OJHOTO LIEJIOro YUciia Ha
Npyroe, NPOBEPKU HATYPalIbHOI'O YUCIIA HA IPOCTOTY

2.14

OOpaboTka  CUMBOJBHBIX  JaHHbIX. CHMBOJbHBIE  (CTPOKOBBIE)  MEPEMEHHBIE.
[TocumBoabHas 00paboTka cTpok. lloacder yacTOThl MOSIBIEHUS CHMBOJA B CTPOKE.
Berpoennbie pynkuuu s 00paboTKu CTPOK

2.15

OrnipesiesieHre BO3MOXKHBIX PE3YJIbTaTOB paOOThl aITOPUTMA MPHU 3aJaHHOM MHOKECTBE
BXOJIHBIX JAHHBIX, OTPEAETICHIEe BO3MOKHBIX BXOJHBIX JaHHBIX, IPUBOAAIIUX K TaHHOMY

pe3ynbTaTy

9 KJIACC
IIpoBepsieMmble TpeGOBaHNS K pe3y/IbTATaAM OCBOEHHSI OCHOBHOI 00pa30BaTeILHOI

MPOrpamMMblI

Kon [IpoBepsieMbie MTpeIMeTHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MIpOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHuUs
pe3yabTara

ITo Teme «LludpoBast rpaMOTHOCTB

11

Vcnonb30Bath COBPEMEHHBIE UHTEPHET-CEPBUCHI (B TOM qHCIIE
KOMMYHHMKAI[MOHHbIE CEPBHCHI, OOJauHble XpaHWIMILA JIAHHBIX, OHJIANH-
MporpaMMbl (TEKCTOBBbIE M TpaHUuecKue peIakTOpbl, Cpeabl pa3paboTKH) B
yaeOHOM 1 MOBCETHEBHOM 1€ATEIbHOCTH

1.2

[IpuBOIUTH IPUMEPHI UCTIOIB30BAaHUSI TEOMH(OPMAIIMOHHBIX CEPBHUCOB, CEPBHUCOB
rOCY/IapCTBEHHBIX YCIyT, 00pa3oBaTeNbHBIX CepBHCOB MHTepHeTa B yueOHOU H
OBCEIHEBHON NEITEILHOCTHU
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13

Mcnonp30BaTh Pa3jIMYHLBIC CPCACTBA 3alllMUThI OT BPCAOHOCHOTO IMPOTPaMMHOTO
oOecrieueHus, 3aIINIIATh HEePCOHATBHYIO nHpOopMannio oT|
HECAaHKIIMOHUPOBAHHOTO JIOCTYNa M €ro IOCIEACTBUN (pasriialieHus, MOIMEHBI,
YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHX U  COIHAJIBHO-
TICUXOJIOTHYCCKHUX ACIICKTOB HUCIIOJIb30BaHUA CCTU I/IHTepHeT (CeTeBaSI
AHOHMMHOCTb, IIU(POBOH Clle, AayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, OIIACHOCTD
BPEIOHOCHOIO KOZa)

14

Pacrio3HaBaTh TOMBITKA U MPEAYNPEKAATh BOBJICUCHHUE CEOS M OKPYKAIOIIUX B
NECTPYKTUBHBIC M KPUMHHAIbHBIC (DOPMBI CETEBOM AKTUBHOCTH (B TOM YHCIIEe
KOepOyJUTHHT, (PUIIIMHT)

I1o Teme «Teopernyeckrne OCHOBBI HHPOPMATUKH»

2.1

PaCKpBIBaTB CMBICJT IIOHSATHH «MOIACIb», «MOACIUPOBAHUC), OIMPCACIIATH BU/bI
MO,I[GJ'IGfI, OLICHUBATh aJICKBATHOCTh MOJACIU MOACIHNPYEMOMY 06’BGKTy n neisiMm
MOIACIIMPOBAHUSA

2.2

Hcnonb3oBath rpadbl U AEPEBHS 7151 MOACIIUPOBAHUS CUCTEM CETEBON U
MepapXUuecKol CTPYKTYphl, HAXOAUTh KpaT4allInil myTh B rpade

[To Teme « ANTOPUTMBI U IPOTPAMMUPOBAHUEY

3.1

Paz0ouBaTh 3ajlauu Ha I1043aAda4u, COCTaBJIAAThb, BBIIIOJHATH BPYYHYIO W HQJ
KOMITIBIOTCPE HECIIOXKHBIC AJITOPHUTMBI C HCIIOJIB30BAHUCM BGTBHGHHﬁ, IIUKJIOB U
BCIIOMOT'aTCJIbHBIX aJITOPUTMOB JJI YIIPAaBJICHUSA UCIIOJTHUTCIISIMA

3.2

CoCTaBJIAITh W OTJIQKHUBATH MPOTPAMMBI, PEATU3YIONIHE THUIIOBBIC AITOPUTMBI
00paOOTKM  YHCJIOBBIX  IOCJIEIOBATCIILHOCTEH WIIM OJHOMEPHBIX YHCIOBBIX
MAacCCHBOB (ITOMCK MaKCHMyMOB, MUHUMYMOB, CYMMBI HJIM KOJIMYECTBA JICMCHTOB
C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python,
C++, [lackanb, Java, C#, lIkonbHbII AropuTMHYeCKUi SI3BIK)

IIo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHHN»

4.1

Bri6upats crmoco0 TpeacTaBieHUsS IaHHBIX B COOTBETCTBUH C IMOCTABICHHOM
3amaued  (TaOnuIbl, CXeMbl, TrpaduKu, AUarpaMMbl) C  HCIOJIH30BAHHUEM
COOTBETCTBYIONIUX MPOTPAMMHBIX CPEACTB 00paOOTKH TaHHBIX

4.2

Vcnonb30BaTh  3J€KTPOHHBIE  Tabmuubl A oOpaOOTKM,  aHaluM3a W
BU3yaJM3allMM YHUCIOBBIX JAHHBIX, B TOM 4HCJE€ C BBIJCICHHUEM JHara3oHa)
Ta0JIMLIbI U YIOPSA0YMBAaHUEM (COPTUPOBKOI) €0 3JIEMEHTOB

4.3

Co3aaBaTh M NPUMEHSTh B AJIEKTPOHHBIX TaOnMuax (opMysbl JUIsl pacyeToB C
WCIIOJIb30BAHUEM BCTPOEHHBIX apu(pMeTH4ecKUX (QyHKUUH (CyMMHUpOBaHHE H
[OJICUET 3HAUEHU, OTBEUAIOIINX 3a/laHHOMY YCIIOBHIO, CpeJlHEe apru(pMeTHIecKoe,
MOMCK  MAaKCMMaJbHOTO W  MHUHUMAJIBHOTO  3HAYEHWs),  aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOM aipecaliu

4.4

Hcmonbs30BaTh OJICKTPOHHBIC Ta6J'II/II_IBI AL YUCJICHHOTO MOJICIUPOBAHHA B

MPOCTHIX 3a7jauax M3 pa3HbIX NMPEAMETHBIX oOacTeil

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

Kog [IpoBepsieMblil IEMEHT COACPKAHMS
1 [{udpoBast rpaMOTHOCTh
11 ['moGanbHast cetb MuTepHer. [P-ampeca y3noB. CereBoe XpaHeHuEe NaHHBIX. MeTobl

HMHIWBUAYAJIBHOTO U KOJJICKTUBHOI'O PAasSMCIICHUA HOBOM I/IH(I)OpMaI_[I/II/I B I/IHTCpHCTC.
bosnpiire gaHHBIC (I/IHTCpHCT-I[aHHBIe, B 4aCTHOCTH AAHHBIC COIIMAJIbHBIX ceTeﬁ)
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1.2

[TonsiTrie 00 WHPOPMAIIMOHHON 0€30MacHOCTH. YTPO3bl HHPOPMAITMOHHON 0€301acHOCTH
npu paboTe B II00albHON CETH M METOJbl MpoTuBojeiicTBua uM. IIpaBuna OezomacHoi
ayreHTHU(UKanuu. 3ammra JW4HOH uHpopmanuu B cetu MHTtepHer. besomacHbie
CTpaTeruy mnoseleHus B cetu MHrepHer.

[TpemynpexaeHre BOBICUCHUS B ICCTPYKTHBHBIC M KPUMHUHATBHBIC (DOPMBI CETEBOM
AKTHBHOCTH (KHOEPOYJTUHT, PUIIMHT U ApyTrHe GOpMBbI)

13

Bunsl nestensHOocTH B WHTepHEeTe. VHTEpHET-CEpPBHUCHI: KOMMYHHKAIIMOHHBIE CEPBUCHI
(mouToBasi ciryxk0a, BHIECO-KOH(EPEHII-CBSI3b U JPYrue), CIpaBOYHbBIC CIYKObI (KapThl,
pacriucaHus W JpYyrue), TOUCKOBBIE CIYXObI, CIyKObl OOHOBIIEHUS MPOTPAMMHOIQ
oOecrieyeHuss W Apyrue CiykObl. CepBHCHI TOCYIapCTBEHHBIX yciuyr. OOyavyHble
XpaHWIUIa JaHHbIX. CpeacTBa COBMECTHOW pa3pa0dOTKH JOKYMEHTOB (OHJIAWH-O(HCHI).
[lporpamMHOEe  oOecriedueHHMEe  Kak  BeO-CEpBUC:  OHJIAWHOBBIE  TEKCTOBBIC W
rpaduvecKkre peaaKTophl, Cpeasl pa3paboTKH MPorpaMm

Teopernueckre OCHOBBI HH)OPMATUKU

2.1

Moaenb. 3amaym, pemraeMbple ¢ TMOMOIIBI0 MojaenupoBanus. Knaccudukanuu mojaene.
MarepuanbHbie (HaTypHble) U HH(GOpPMAIIMOHHBIE MOAeNUu. HenpepbiBHbIE U TUCKPETHBIE
Moaenu. Mmurarmonusie mozaenu. Mrposeie monenu. OneHKa COOTBETCTBHS MOACIHH
MOJICIIUPYEMOMY OOBEKTY U IEJISIM MOJICTTUPOBAHUS

2.2

Tabmuunbie Moxenu. Tabmuma Kak MpeIcTaBICHHE OTHOIICHHS

2.3

baspl manabiX. OTOOp B TaOnMIle CTPOK, YAOBJIETBOPSIONIMX 33JaHHOMY YCIOBHIO

2.4

['pad. Bepmmna, pedpo, myTs. OpueHTHPOBaHHBIE U HEOPUEHTHPOBaHHBIE Tpadbl. nHa
(Bec) pebOpa. BecoBas marpuna rpada. Jnuna mytun mexnay BepmmHamu rpada. ITouck
ontuManbHOTO MyTH B rpade. HauanpHas BepmmHa (MCTOYHHMK) M KOHEYHAs BEPIIUHA
(CTOK) B OpHUEHTHUPOBAHHOM rpade. BrruncineHne koiauuecTBa MyTel B HaIPaBICHHOM
AIUKIINYEeCKOM Tpade

2.5

JlepeBo. Kopens, Bepmmna (y3en), jauct, pedpo (myra) nepeBa. Beicota pgepesa.
[TonnepeBo. Ilpumepsl ucnonb3oBaHus AepeBbeB. [lepebop BapHaHTOB € TOMOIIBIO
nepesa

2.6

[TonsiTHE MaTeMaTHMYECKONM MOJENH. 3aladyH, PEIIaeMble ¢ MOMOLIbI0 MaTEMAaTHYECKOTO
(KOMITBIOTEPHOT0) MojeaupoBaHus. OTIMYMEe MaTeMaTUYeCKOW MOJEIN OT HaTypHOU
MOJIENI M OT CJIOBECHOT'O (JIUTEPATypHOTro) ONMUCaHUsI 00BEKTa

2.7

DTallbl KOMITBIOTCPHOT'O MOZACIINPOBAHUA: IIOCTaHOBKa 3aJaa4u, MMOCTPOCHUC
MaTeMaTHIeCKOMN MOACIM, IMporpaMmHasl peajinu3anusa, TCCTHUPOBAHUC, IIPOBCIACHUC
KOMITIBIOTCPHOT'O 3KCIICPUMCHTA, dHAJIN3 €TI0 PE3YJIbTATOB, YTOUYHCHUC MOJCIIN

AJTOPUTMBI U IPOrpaMMHUPOBaHNE

3.1

Pasbuenne 3amaun Ha mnonzanaur. CocTaBieHHME aIrOPUTMOB M MPOTpamMM  C
MCIIOJIb30BAaHUEM BETBJICHUH, IIMKJIOB U BCIIOMOTATENbHBIX aJTOPUTMOB ISl YIIPaBICHUS
MCITOJTHUTCIJIEM WUJIN APYTYUMH UCTIOJTHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMepHBbIE MaccuBbl. CocTaBlieHHE U OTJIAJKA
MporpaMM, PEAM3YIONUX THUIOBBIE aNTOPUTMBI OOpPaOOTKH OJHOMEPHBIX UHCIOBBIX
MacCHBOB, Ha OJHOM M3 SI3bIKOB TporpammupoBanus (Python, C++, Ilackans, Java, C#,
[[IxonbHBIA ANTOPUTMUYECKUM SI3BIK): 3aMOJHEHHE YHUCIOBOTO MAaCCHBa CIy4allHBIMU
YUCIaMH, B COOTBETCTBUHU C (DOPMYJION WM TyTeM BBOJA YHCET, HAXOXKICHUE CYMMBI
DJIEMCHTOB MAacCHBa, JHWHEHHBIM MOWCK 3aJaHHOIO0 3HAYECHUS B MACCHBE, IIOJCYCT
PIEMEHTOB  MAacCHBA,  YAOBJIECTBOPSIOMIMX  33JaHHOMY  YCJIOBHIO, HaXOXJICHHUE
MUHUMAJIBHOTO (MaKCUMAIIBHOTO) JieMeHTa MaccuBa. COpTUPOBKAa MacCHBa
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3.3

OOpaboTka TOTOKa  JAaHHBIX:  BBIUMCIEHHE  KOJIMYECTBA, CYMMBI, CpEIHETrO
apu(METHYECKOro, MHHMMAJIbHOTO M  MAaKCHUMaJIbHOI'O  3HAUEHHUS  DJIEMEHTOB
[10CJIEA0BATENBHOCTH, YAOBIETBOPAIOIUX 3aJaHHOMY YCIOBHUIO

3.4

Yupasnenue. Curnan. OOpatHas cBs3b. [lonmydeHue cUTHajIoOB OT HU(POBBIX JaTUYUKOB
(kacaHMsl, pacCTOSIHUS, CBETa, 3ByKa M Apyroro). lIpuMepsl Hcronb3oBaHMs NPUHLUIA
00paTHOM CBSA3M B CUCTEMaxX YNPAaBJICHUS TEXHUYECKUMHU YCTPOMCTBAMH, B TOM YHCIIE B
pobororexnuke. [IpuMepsl poOOTM3MPOBAaHHBIX  CHUCTeM  (CHCTeMa  YIpaBJICHUS
NIBUKEHUEM B TPaHCIOPTHOM  CHCTEME, CBapoyHas JIMHUS  aBTO3aBOJA,
ABTOMATU3MPOBAHHOE YIPABJIEHUE OTOIJIEHMEM JIOMa, aBTOHOMHAsl CUCTEMA YIIPABJICHUS
TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CUCTEMBI)

HpopMaoHHbBIE TEXHOIOTUH

4.1

[TonsiTre 00 31eKTPOHHBIX Tabnuiax. TUMBl TaHHBIX B SYEHKaX AJICKTPOHHOW TaOJUIIBI.
PenaktupoBanue u ¢opmarupoBaHue TaOnmuu. BerpoeHHble (QYHKIMM Ui TIOMCKA
MakCUMyMa, MHMHHMYyMa, CyYMMbI M cpeiHero apudmerndeckoro. CopTupoBKa JaHHBIX|
B BBIJICJICHHOM auana3one. [locrpoenue nuarpamm (rECTOrpaMma, Kpyrosas Juarpamma,
TOoYeYHas Auarpamma). Berbop tumna quarpamMmet

4.2

[IpeoOpazoBanue hopmyd rpu KonupoBaHuu. OTHOCUTENbHAS, a0COJIFOTHAS M CMEIIaHHAs
ajpecanus

4.3

'YcIIOBHBIE  BBIYHCICHHS B OJICKTPOHHBIX Ta6JII/II_IaX. CyMMI/IpOBaHI/IG U IIOACYCET]
3HAYEHUH, OTBEYAIOUIMX 33JaHHOMY ycioBuio. OOpaboTka GoibIIMX HAOOPOB JAHHBIX.
YucneHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TaOIMLIaX

4.4

Ponb MHPOPMAIIMOHHBIX TEXHOJOIMM B Pa3BUTHM 3KOHOMHUKU MHpa, CTpaHbl, PErHOHA.
OTkpbIThIE OOpa3zoBaTenbHble pecypebl. Ilpodeccun, cBsizanHble ¢ HH(POPMATUKON U
MH(OPMALIMOHHBIMU ~ TEXHOJIOTUSIMU:  BeO-Iu3aliHEp, MPOrpaMMUCT, pa3padOTUUK
MOOWJIBHBIX NPUIOKEHUH, TECTUPOBILUK, APXUTEKTOP IPOrpaMMHOI0 oOecredyeHus,
CHEIMAJINCT 110 aHAJIN3Y JaHHbIX, CHCTEMHBIN aIMUHHUCTPATOP

NEPEYEHDb (KOJU®UKATOP) IPOBEPSEMbBIX TPEFOBAHUI
K PE3YJBbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3BOBAHUS Y DJIEMEHTOB

COJAEPKAHUS 110 HTHOPOPMATHUKE

Jlnis mpoBeieHHs: OCHOBHOT'O TOCYAApCTBEHHOr0 3K3aMeHa 1o uHpopmaruke (OI'D mo
nH(OpPMATHKE) UCHOJIb3yeTCd IepedeHb (KoAu(HUKaTop) MpoBEpsSEMBbIX TpeOOBaHUM K
pe3yabTaTaM OCBOGHMS OCHOBHOW 00pa30BaTeNbHOM MporpaMMbl OCHOBHOI'O OOIIETo
00pa30BaHMs U DIIEMEHTOB COEPIKAHMSL.

IIpoBepsiemble Ha OI'D mo undopmaTuke TpedOOBAHUA K pPe3yibTATaM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOM MPOrPpaMMbl OCHOBHOI0 0011ero o0pa3oBaHusi

Kon [IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM pe3yiibTaTaM 0a30BOro YpOBHS
MPOBEPSIEMOTO OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEro
TpeboBaHUs obpasoBanus Ha ocHoBe PI'OC

1 3HaTh (IOHUMATh)
1.1 Brnanenne OCHOBHBIMH TOHSATHSIMU: WH(MOpMarus, mepenada, XpaHeHHE U
00paboTka HMH(POPMALUK, AITOPUTM, MOJAETb, LU(PPOBOH TPOAYKT U UX
MCTIOJIH30BAaHUE JIJIS pENICHUS y4eOHBIX M IPAKTHUECKUX 3a]1a4

28



1.2

BJIaI[CHI/Ie TOHATHUAMMU: BBICKA3bIBAHUC, JIOTHYCCKAsA0ICpanus, JTIOrn4eCKOC
BBIPAXKCHUEC

YMeTn

2.1

YMeHue onepupoBaTh €AWHUIIAMHA H3MEpEeHHs] MHPOPMALMOHHOTO 00beMa U
CKOPOCTH IIepeady JaHHbIX

2.2

YMeHue 3anuceiBaTh © CpaBHHBaTh Ienble uucima or 0 mo 1024 B
Pa3IMYHBIX MO3WLMOHHBIX CHCTEMax CUUCICHHS C OCHOBaHuaAMH 2, 8, 16,
BEITIONHSATH apu()METHISCKUE ONIEPAIUU HAl HUMHU

2.3

YMeHue KOIUpOBaTh M JEKOAMPOBATH COOOUICHMSI IO 3aJaHHBIM IpaBUIIaM;
MOHMMAHUE OCHOBHBIX MPHUHIMIIOB KOJWPOBAHUS WH(POPMAIIUU Pa3THIHOU
MPUPOBI: TEKCTOBOM, rpaduueckoil, ayauo

2.4

'VMeHne 3anmuchIiBaTh JIOTHYECKHE BBIPpAXKXCHUA C HCIIOJIB30BAHHUEM AWU3BIOHKIIUU,
KOHBIOHKIIMU W OTpHULAHUA, ONPCACIIATL HCTHUHHOCTL JIOTHUYCCKUX Bblpa)KeHI/II\/’I,
CCJIM U3BCCTHBI 3HAUYCHUA HMCTHHHOCTHU BXOAIIHNX B HCT'O INCPEMCHHBIX, CTPOMUTD|
Ta6JII/ILII)I UCTUHHOCTHU OJId JIOTMYCCKUX Bblpa)KeHHﬁ; 3allMChIBaTh JIOTHYCCKHC]
BBIPDAXKCHUS HA U3YYACMOM A3LIKC IIPOTPAMMHUPOBAHUA

2.5

YMEHUE COCTaBITh, BBINOJIHAT, BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE
QIITOPUTMBI JUISL yIIpaBiieHus ucnonautelsimu (Yepemnamika, YepTe:xKHUK U JpyTHe);
CO37aBaTh W OTJIAKUBATh MPOrpaMMbl HA OJHOM W3 S3BIKOB IPOTPaMMHPOBaHUS
(Python, C++, Ilackamp, Java, C#, IllkompHbli AnropuTMHYECKUN SI3BIK),
[PEAIM3YIONINE HECIOXKHBIE alTOPUTMbl OOpa0OTKH YHCIOBBIX JaHHBIX C
MCIIOJIb30BAaHNEM ITMKJIOB W BETBJICHHI;, YMCHHE Pa30WBaTh 3a/1a4dl HA IMMO/3a/1a4H,
MCIIO/Ib30BaTh KOHCTAHTBhI, IIEPEMEHHBIC W BBIPAKCHUS pPa3JUYHBIX THIIOB
(4MCIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX); AaHAIU3UPOBATH  MPEIJIOKCHHBIN
QIITOPUTM, OIPENENATh, KAaKUe Pe3yabTaThl BOZMOXKHBI MPH 33aHHOM MHOKECTBE
MCXOIHBIX 3HAYCHHI

2.6

YMeHue 3anucaTh Ha U3y4aeMOM SI3bIKE IPOIPAaMMHUPOBAHHUS AITOPUTMBI IPOBEPKH
NETMMOCTH OJJHOTO LIEJIOT0 YMCIIa Ha JPYyroe, MIpOBEpPKH HATYpadbHOI'O YHUCIA HA
MPOCTOTY, BbIAETICHUA LHMPpP M3 HATYpaJbHOI'O YHCHA, MOUCK MaKCUMYMOB,
MUHHUMYMOB, CYMMBbI YHCJIOBOM MOCJI€10BAaTEIbHOCTH

2.7

BrnaneHnue ymMeHMEM OpPHUEHTHPOBATHCS B HEPApPXUUECKOM CTpYKType (aiiiaoBoii
CHUCTeMbI, paboTaTh ¢ (paiiIoBOM cHUCTEMON IEPCOHAIBHOTO KOMIIbIOTEpA  C
VICII0JIb30BAHUEM rpaduuecKkoro uHTepdeiica, a HMEHHO: CO3/aBaTh,
KOIMPOBATh, MIEpEMEIIATh, IEPEUMEHOBBIBATD, YIAISITh U apXUBUPOBATH (ailsibl U
KaTaJoru

2.8

BnageHne yMeHMSMH U HaBbIKAMHM MCIIOJNb30BaHUS HHQPOPMALMOHHBIX H
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH I TIOMCKA, XpaHeHUs, 00pabOTKU U meperadn
W aHaJIM3a pa3IMyHbIX BUIOB HH(OpMaLK

2.9

YMeHue BbIOMpaTh CHOCOO TPEACTABICHUS JAHHBIX B COOTBETCTBUHM  C
MOCTAaBJICHHOW  3ajmaueid  (TaOmuiel, cXembl, TrpaduKd, JUArpaMMmbl) ¢
MCTIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEACTB 00pabOTKH JaHHBIX

2.10

YMmenue ¢opManu3zoBaTh U CTPYKTYpUPOBaTh HMH(OPMAIMIO, HCIONB3YS
DIEKTPOHHBIE  TaOMMIBl M 00paboTKw, aHaJIM3a M BU3yallU3aluH
YHCIOBBIX JAaHHBIX, B TOM 4YHCIIE C BBIJCICHUEM JHAama3oHa TaOMUIbl H
YIOpsSIIOYMBaHUEeM (COPTUPOBKOM) €ro JJIEMEHTOB, YMEHHE TPUMEHATHh B
DIEKTPOHHBIX TaONHIax (OPMYIIBI A PACUETOB C HCIIOIH30BAHHEM BCTPOCHHBIX
(b yHKIIM, aOCOMIOTHOM, OTHOCHTEIIPHOM, CMEIIAaHHOW aJpecalliy; HUCIOIb30BaTh
DIIEKTPOHHBIC TAONHIIBI JUIsI YHCIEHHOTO MOJEIUPOBAaHUS B MPOCTHIX 3a7audax U3
[Pa3HBIX TIPEIMETHBIX 00IacTel
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Ilepedenn 3j1eMeHTOB cofepkaHusi, MpoBepsieMbIX Ha OI'D o nndgopmaruke

Kon

[IpoBepsieMbIil 3JIEMEHT COAEPIKAHUS

1

[lndpoBast rpaMOTHOCTH

11

Daiinel m manku (katagoru). [lpuHiunel moctpoeHus ¢aitmoBbix cuctem. [lomHoe uMs
daima (manku). Ilyte k ¢aitnmy (mamnke). Paborta c¢ ¢aiimamu u karajgoramu cpencTBaMu
OTEpPAIMOHHON CHUCTEMBI: CO3[aHUe, KOMHpPOBaHHUE, IMepeMelleHue, IepeUMEHOBaHUE U
ynanenue ¢aiinoB u manok (karamoro). Tumbl QaitnoB. CoiicTBa ¢aiinoB. DailnoBbIH
menemkep. [lonck ¢aitnoB cpeacTBaMu onepanroHHON CUCTEMBI

1.2

O0benuHeHne KoMIbloTepoB B ceTh. Ceth MHTepHET. Beb-cTpanuia, Bebd-caidt. CTpykTypal
anpecoB BeO-pecypcoB. bpaysep. [louckosbie cuctemsl. [lonck nHpopmanuu no Kir04eBbIM
CJIOBaM U 110 U300payKeHHIO.

JlocroBepHocTs uH(pOpmaruu, mnonydeHHo wu3 HMurtepHera. IP-ampeca y3moB. CeteBoe
XpaHEHHE JaHHBIX

Teopernueckre OCHOBBI HH)OPMATUKU

2.1

JIMCKpeTHOCTh JTaHHBIX. BO3MOXHOCTh ONMCAHUS HENPEPHIBHBIX OOBEKTOB U IPOLIECCOB C
MOMOUIbIO AUCKPETHBIX JAHHBIX.

CumBoi. Andasut. MomHocTs andasura. J{Bonunslil andasut. KoanuecTBo BCeBO3MOXKHBIX
clIoB  (KOIOBBIX  KOMOMHanmil)  (UKCUPOBAHHOM  JUIMHBI B JIBOMYHOM aji(aBHTE.
[IpeoOpa3oBanue mr0boro andasura K JBOMUYHOMY. KoJIM4eCTBO pAa3IMYHBIX CIIOB
(PUKCUPOBAHHOM [UIMHBI B ani(haBUTE ONPEICICHHON MOIIHOCTH.

KonupoBaHue CHMBOJIOB OJHOro ajudaBuTa C IOMOLIbIO KOJOBBIX CJOB B JIPyroMm
andaBuTe, KOJO0Bask TaOJIMIIA, TEKOIUPOBAHHE.

KoaupoBanue TtekcrtoB. PaBHOMepHbll kon. HepaBHomepnbiii kon. Koauposka ASCIL
BocemuOutabie koaupoBku. [lomstne o xomupoBkax UNICODE. JlekoaupoBanue
CcOOOLIeHN c HCIIOJIb30BAHNEM pPaBHOMEPHOTO W HEPAaBHOMEPHOIO KOJa.
HpopMalinoHHbIH 00BEM TEKCTa

2.2

HpopMannoHHbIM 00beM aHHBIX. BUT — MUHUMaTbHAS €IMHUIA KOJTUYECTBa HHPOpMaLUy|
— JABOWYHBIN pa3psia. ExunHunel usmepenns nHpopMalnoHHOro oobeMa JaHHbIX. but, Oair,
KUI100aiT, MerabalT, rurabamT.

CkopocTb nepefauu JaHHbIX. EJUHUIIBI CKOPOCTH Nepeiayul JaHHbIX

2.3

KonupoBanue 1sera. L[BeToBbie Monenu. Moaens RGB. I'my6una koguposanus. [Taautpa.
PactpoBoe 1 BekTopHOe  mpexacraBieHue — uzoOpakeHuid.  [lukcenb.  OueHka)
MH(POPMALIMOHHOT0 00beMa rpadMuecKuX JaHHBIX JJIs1 pACTPOBOT0 M300paXkeHHs

2.4

KonupoBanue 3Byka. Pa3psaHOCTh M yacToTa 3amucu. Komu4ecTBO KaHAJIOB 3aIlUCH.
OreHKa KOJTMYECTBEHHBIX MTapaMeTPOB, CBSI3aHHBIX C TPEACTABICHUEM U XpaHEHHUEM 3BYKOBBIX
(aiinoB

25

Hemo3unuoHHbIe W MMO3UIIMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHoBanue. PazBepHyTas
dopma 3ammcu umcna. IlepeBod B NECATUYHYIO CHCTEMY YHCEN, 3alHCAHHBIX B JIPYTHX
CUCTEMax CUHCIICHUS.

PuMckas cucrema CUMCIIEHUS

2.6

JIBonuHas cucrema cumcienus. [lepeBoa nensix uncen B npeaenax ot 0 go 1024 B ABouyHy0O
cructemy cuuciieHus. BoceMeprunas cuctema cuuciieHus. [lepeBos uncen u3 BOCbMEpUYHON
CHUCTEMBI B JIBOMYHYIO U JECITHUHYIO cHCTeMbl u oOpaTHo. IllecTHanuarepuyHas cucTeMa
cuucnenus. IlepeBox wyucen W3  IIECTHAAUATEPUYHOM  CHCTEMBI B JIBOUYHYIO,
BOCHBMEPUYHYIO U JACCITHUYHYIO CUCTEMBI U 00OpaTHO.

ApudmeTHuecKre ornepalyy B IBONYHON CUCTEME CUHCIICHUS
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2.7

Jlornueckue BbICKa3biBaHUA. Jlormueckne 3HA4YEHMsI BBICKA3bIBAHWN. OJIEMEHTapHbIE U
COCTaBHBIC BBICKa3bIBaHMsA. Jlormueckue onepanyu:

«1» (KOHBIOHKIIMS, JJOTHYECKOE YMHOKEHHUE), «MIIN» (AU3BIOHKIINSA, JJOTHUECKOE CIOXKEHUE),
«He» (ylormdeckoe otpunanue). Ilpuopurer normyeckux omnepauui. OnpezneneHue
VMCTUHHOCTH COCTABHOI'O BBICKA3bIBAHHUS, €CJIM U3BECTHBI 3HAYEHUSI HCTUHHOCTU BXOJSIINX B
HEro 3JI€MEHTapHBIX BbICKa3biBaHUM. Jlornueckue BolpakeHus. [IpaBuna 3ammcu J0ru4eckux
BeIpakeHUi. [TocTpoeHne Tabau HCTHHHOCTH JIOTHYECKUX BBIPAKCHUN

2.8

Jlormueckue 3J1eMeHThI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMU KOMIIBIOTEPA

2.9

HenpepsiBHBIC U AUCKpPETHBIE Mojenu. MmuTtanmonusie Mmoaenu. Mrposie Moaenu. OneHka
QJICKBATHOCTU MOJICITH MOACIUPYEMOMY OOBEKTY U LEISIM MOACTHPOBAHUS

2.10

Tabmuunbpie Monenu. Tabmuma Kak mpeacTaBICHIE OTHOIICHMSL.
ba3el manHbIXx. OTOOpP B TAOJHUIIE CTPOK, YIOBJICTBOPSIONIMX 33JaHHOMY YCIIOBHIO

2.11

['pad. Bepmmna, pedbpo, myrb. OpHEHTUPOBAaHHBIC M HEOPUEHTHPOBaHHBbIC Tpadbl. JmnHA
(Bec) peOpa. BecoBas marpunia rpada. [JnwmHa nmytu Mexnay BepmuHamu Tpada. [Towmck
ONTUMaIbHOTO MyTH B rpade. HauanpHas BepiinHa (MCTOUYHUK) M KOHEYHAs BEpIIUHA (CTOK)
B OpUCHTHpOBAaHHOM Tpade. BrluncieHne KoiludecTBa TyTeld B  HANPABICHHOM
AIMKJINYeCKOM rpade

2.12

JlepeBo. Kopens, BepiuinHa (y3en), Iuct, pedpo (ayra) nepesa. Bricora aepesa. Ilogaepeso.
[Tpumepbl WCTONB30BaHUS JAepeBbeB. llepebop BapHaHTOB C IMOMOIIBIO JepeBa

ANTOPUTMBI U TIPOTPAMMUPOBaHHE

3.1

CaoiictBa anroputma. CrocoObl 3amucH anroputMma (CJIOBECHBIH, B BHUJE OJIOK- CXEMBI,
rporpamma).

CocTaBieHHe aJITOPUTMOB W TIPOTPaMM C HKCIIOJIb30BAaHHEM BETBJICHWH, LHUKIOB WU
BCIIOMOT'aTEeNbHBIX aJITOPUTMOB Ui ynpaBieHus wucnonHureneM (Pobor, Yepenamka,
YepTexxHUK W Jpyrue). BhIOTHEHHE anrOpuTMOB BPYYHYIO U HAa KOMITBIOTEpE

3.2

S3bik iporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBIN ANTOpUTMUYECKHIA
SA3bIK).

CucTtema nNporpaMMHPOBAHHUS: PEIAKTOP TEKCTA MIPOTrpamMM, TPAHCIATOP, OTIATUHK.
[lepemennas: Tum, umsi, 3HaueHue. Llenbie, BemecTBEeHHbIE U CUMBOJIbHBIC TIEPEMEHHBIE.
Oneparop mnpucBauBaHusl. ApudmeTHyecKue BBIPAKEHHUS M TOPSAOK HMX BBIYHUCICHHUS.
Orniepariuy ¢ 1eIbIMUA YUCIIaMU: TIEJIOYUCIICHHOE JIEJICHUE, OCTATOK OT JICTICHUS.

BeTnenus. CocrtaBHbIE YCIIOBHS (3amuch JIOTUYECKUX BBIPDAXKEHUN HA
M3y4aeMOM  sI3BIKE TMporpaMMupoBaHus). HaxoxkaeHnwe MHUHMMyMa U MakCUMyMma M3
NIBYX, TPEX M YEThIpEX 4Hcell. Perienne KBagpaTHOro ypaBHEHHMSI, UMEIOIIETO BEIIECTBEHHbIE
KOPHHU.

[{ukn ¢ ycmoBuem. AnroputMm EBkiIuaa 1yisi HaxOKASHHUST HaWOOMBIIET0 OOIIETO AeNUTENs
NTBYyX HATypaJIbHBIX 4Hcell. Pa30ueHue 3amucu HATypaJIbHOTO YWCiIa B TO3UIIMOHHOU
CUCTEME C OCHOBaHHMEM, MEHbIIMM WM paBHbIM 10, Ha OTAENbHBIE HUQPHI.

[{vki ¢ mepeMeHHON. AJTOPUTMBI NIPOBEPKU JAEITMMOCTH OJHOTO ILIEJIOr0 4YHciaa Ha JApYroe,
MPOBEPKHU HATYpPAIbHOTO YHCIIA HA TPOCTOTY

3.3

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) mepeMeHHble. [locumBobHAS
oOpaboTtka crpok. Ilogcyer wacTOoThl TOSBICHHS CHMBOJA B CTpOKe. BcTpoeHHbIE
(byHKLIMN 17151 00pabOTKH CTPOK

3.4

OrnpesieieHHe BO3MOXKHBIX PE3y/IbTaTOB pabOTHl aJIrOpuTMa TMPH JAHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OIMpPEIEICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX, TPUBOIAIIUX K JAHHOMY

pe3ynbTaTy
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3.5

Tabnuunple BenwuuHBl (MaccuBbl). OnHOMepHble MaccuBbl. COCTaBICHHE U OTIAJKA)
[porpaMM, pEaJu3yIOIINX THUIIOBbIE AJITOPUTMBI O00pPAOOTKH OIHOMEPHBIX UHMCIOBBIX
MAacCHBOB, Ha OJIHOM W3 S3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#,
[[IkonbHBIA ANTOPUTMHYECKUN SI3BIK): 3alOJIHEHHWE YHCJIOBOIO MAaCCHBA CIYYalHBIMU
YHCIIaMU, B COOTBETCTBMHM C (DOpPMYJIOW WM MyTeM BBOJA YHCEJ, HAXOXKICHUE CYMMBI
PJIEMEHTOB MAacCHUBa, JWHEHHBIH TIOUCK 3aJaHHOTO 3HAYEHUS] B MacCUBE, IOJICYET
PIIEMEHTOB MACCHBA, YIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBMIO, HAXOKJIEHHUE MUHHUMAJIbHOIO
(MakCHUMaJIbHOTO0) 31eMeHTa MaccuBa. COpTUPOBKA MacCUBa.

O6paboTKa MOTOKA JAHHBIX: BEIYUCIICHUE KOJUYECTBA, CYMMBI, CPEIHETO apu(pMETUIECKOTO,
MUHUMAQJIBHOTO UM MAaKCUMAJIbHOTO  3HAUEHHUs  BJEMEHTOB  IOCJeI0BaTEeIbHOCTH,
YIOBJIETBOPSIOLINX 3alaHHOMY YCJIOBHIO

3.6

Vopasnenue. Curnan. OOpartHas cBsizb. llomyueHue curHaiioB OT IUGPOBBIX AATYUKOB
(HarpuMmep, KacaHMsl, pPacCTOSHMs, CBETa, 3ByKa). llpuMepsl Hcronb3oBaHMs MPUHLIMIIA
00paTHON CBSA3M B CHUCTEMax YIpPaBICHHUS] TEXHUYECKHMMH YCTPOHCTBAMHU C  TOMOIIBIO
TaTYUKOB, B TOM YHUCIE B pOOOTOTEXHHUKE

HpopMalOHHbBIE TEXHOJIOTHH

41

TexkcToBbIE JOKYMEHTHl M MX CTPYKTYpPHBIE 2JIEMEHTHI (CTpaHuua, ad3al, CTpOKa, CIOBO,
CHMBOJ).

TexcToBbIN poLeccop — UHCTPYMEHT CO3/1aHMUs, pEAAKTUPOBAHUS U
(dopmatupoBanus TekctoB. [IpaBuina HaOopa Tekcrta. PenaktupoBanue Tekcra. CBOHCTBA)
cumBosioB. [lpudt. Tunmsl mpudroB (pydneHele, ¢ 3aceykaMd, MOHOIIWPHHHEIE).
[TonyxupHOoe M KypcuBHOe HauepraHue. CBoiicTBa a03aleB: IpaHMIbl, a03alHBIA OTCTYII,
MHTEpBa, BeIpaBHUBaHUE. [lapameTprl crpanuisl. CtuieBoe popMaTupoBaHHE.
CTpyKTypupoBaHH€e UHPOPMAIIUHU ¢ HOMOILBIO CIIMCKOB U TabauL. MHOIrOypOBHEBbIE CITUCKHU.
JloGaBnieHre TabIHIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka u300pakeHM B TEKCTOBBbIE JOKYMEHTHL. OOTekaHue H300paXKeHUH TEKCTOM.
BxiroueHne B TEKCTOBBIM JOKYMEHT JuarpamM, (opmysi, HyMmepaluu CTpaHul,
KOJIOHTUTYJIOB, CCBIJIOK M IPYTHX DJIEMEHTOB

4.2

PactpoBble pucyHku. Mcnonp3oBanue rpadudeckux NpUMHTHBOB.

Onepanuy perakTUpoBaHUs TpaduiyecKuX 0ObEKTOB, B TOM uHcie HUPPOBBIX (oTorpaduii:
M3MEHEeHHe pa3Mmepa, oOpe3ka, MOBOpOT, OTpakeHHe, paboTa ¢ oOsacTsAMH (BbLAEICHUE,
KOTIMPOBAHNE, 3aJTUBKA IIBETOM ), KOPPEKIIUS I[BETA, IPKOCTH U KOHTPACTHOCTH.

BekropHas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOSCHHBIMH CPE/ICTBAMH TEKCTOBOTI'O)
mpoiieccopa WiK JAPYrux mnporpamm (mpuioxkeHuid). J{oO6aBieHne BEKTOPHBIX PUCYHKOB B
NTOKYMEHTBI

4.3

[TonroroBka MyJIbTHMEIUUHBIX mpe3eHTanuil. Cnaiia. JlobaBneHue Ha cnaiij Tekcra u
n300paxenuii. Pabota ¢ HECKOMBPKUMU ClaiilaMu.
JloGaBiieHne Ha claiij] ay JHOBU3YAIbHBIX TaHHBIX. AHUMAIHS. [ UIIepCChUIKU

44

Tunel JAaHHBIX B sTIeiKax AIEKTPOHHOU TaOJINIIBI. PenaktupoBanue wu
dbopmatupoBanue Tabmul. BcrpoeHHble (QYHKIUMM A7 TOWCKA MaKCHMyMa, MHHHMYMA,
CyMMBI U cpenHero apudmerudeckoro. CopTHpOBKa JaHHBIX B BBIJICIICHHOM JIHAaIla30HE.
[TocTpoeHue auarpamMm (THCTOTpamMma, Kpyromasi AMarpaMma, ToueyHas guarpamma). Beroop
Tuma auarpammbl.  [IpeoOpazoBanme ¢opmyn mnpu  KonupoBaHuH. (OTHOCUTENIbHAS,
AOCOTIOTHAS ¥ CMEIIaHHAs aJpecarus
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MOACIIMPOBAHUC B SJICKTPOHHBIX TaGJIHL[aX

4.5 YciioBHBIE BBIYUCICHHS B DJEKTPOHHBIX Tabmuiax. CyMMUpOBaHHE M MOACYET 3HAUCHHIH,
OTBEUAIOLIUX 3aJaHHOMY YycioBUl0. OOpaboTka O0JbIIMX HAOOpPOB MaHHBIX. YucIeHHOE

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Undpopmaruka, 8 knace/ bocosa JI.JI., Bocosa A.}O., AkunonepHoe 001ecTBo
«M3narenbcTBO «lIpocBemenue»
* Undpopmaruka, 9 knace/ bocosa JI.JI., Bocosa A.1O., AkunonepHoe 001ecTBO
«M3narenbcTBO «lIpocBemenue»

Wudopmaruka, 7 kimacc / JI.JI.bocora, A.}O. Bocosa, OO0 "BMHOM. JlaGopaTopus
sHanuit", 2019

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Hudopmaruka, 10 kmace/ bocosa JILJIL., bocosa A.1O., O61iecTBo ¢ orpaHHYEHHOM
orBeTcTBeHHOCTHI0 «BMTHOM. JIaboparopus 3HaHUI;
Hudpopmanmonnas 6ezonacHocTs. [IpaBoBbie 0cHOBBI HHGOpMaAIMOHHOI Oe3onmacHocTH, 10-
11 xmaccel/ L[BetkoBa M.C.; mox penakiueit LiBetkoBoit M.C., AkimoHepHOe 00IIeCTBO
«M3natenbcTBO «IIpocBenieHue»
HNudopmaruka, 11 kmace/ bocoa JIJIL., bocoa A.1O., OGmiecTBO ¢ orpaHHYeHHON
otrBeTcTBeHHOCTHhIO «BITHOM. JIabopaTopus 3HaHUI»; AKITMOHEPHOE 00IIECTBO
«Mz3natensctBo «IIpocBemenuen Axunonepaoe odmectBo «M3narensctBo «lIpocBemenner»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
HUHTEPHET
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