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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo nH(GOpPMATHKE HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHUs COCTABJICHA HA
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOTrpaMMbl
OCHOBHOro ob0miero ob6pazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Ttakxke denepalbHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

[Tporpamma o nHpopMaTHKe AAET MPEACTABICHNE O LEJIX, O0IIel CTpaTeruu 00y4YeHHUs,
BOCIIUTAHUS W PAa3BUTHS OOYYarOIIMXCS CpeACTBaMU HHPOpPMATHKH HAa 0a30BOM YpOBHE,
yCTaHaBIMBAaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEp)KaHHWEe,  MpeAycCMaTpUBAaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zieiaM U TeMaM.

[Iporpamma 1o wuH(pOPMATHKE ONpeneiseT KOJMYECTBEHHbIE M  KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro marepuana JUis KakIOoro roja W3y4eHHs, B TOM 4YHCIE s
COJIEP)KATENIbHOTO HAMOJHEHHUs] PAa3sHOrO0 BUAA KOHTPOJsS (TPOMEXYTOYHOW aTTecTaluu
00yyarouxcsi, BCEpOCCUNCKUX IIPOBEPOUYHBIX pabOT, rOCYAAPCTBEHHON UTOTOBOM aTTECTAaLNH).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHHUSI aBTOPCKUX yYEOHBIX
MpPOrpaMM, TEMATUYECKOTO IIIAHUPOBAHHUS Kypca YUUTEIEM.

[ensimu n3ydeHuss ”HPOPMATUKU HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHuUsl SIBISIOTCS:

¢dopMHEpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM HMH(DOPMATHKH, JOCTH)KEHUSM HAyYHO-TEXHHYECKOrO Iporpecca M
00IIECTBEHHON MPAKTHKY, 32 CUET Pa3BUTHS MpeACTaBlIeHUN 00 HHGOPMAIIUU KaK O BaXKHEUIIIEM
CTPaTEerMuecKkoM pEeCcypce pa3BUTHUS JIMYHOCTH, TOCYIapcTBa, OOIIeCTBa, MOHMMAHHUS POJIU
UH(POPMAIMOHHBIX TPOIECCOB, MHPOPMAIMOHHBIX PECYPCOB U MHPOPMAIIMOHHBIX TEXHOJIOTHUH B
yCIOBUSAX IU(POBOH TpaHCHOpMaLK MHOTHUX Cep )KMU3HU COBPEMEHHOTO OOIIECTBa;

o0ecreyeHrne yciIoBHH, COCOOCTBYIOUIMX Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS Kak
HE00X0/IMMOT0 yCJIOBUS MPOPECCHOHATBHON NEATETbHOCTH B COBPEMEHHOM HMH(OPMAIlMOHHOM
o01ecTBe, MPEANoJaraoero CrnocOOHOCTh O0yYaromerocs: pa3ouBaTh CIOKHBIE 3a/ladyd Ha
Ooiee TMPOCTBIE TOJ337ayl, CPaBHUBATH HOBBIC 3aJaud C 3aJayaMH, DPEHICHHBIMU paHee,
OTIPEeNeNATh IIATH JUIS JOCTIKEHHSI pe3yiibTaTa U TaK Jajiee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETEHLUH OOydaroUIMXcsi B 00JACTH MCIIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIUH, B TOM YHCIIe 3HAHWH, YMEHUN U HaBBIKOB
paboTel ¢ wH(pOpMaNHel, MPOrpaMMHPOBAHUS, KOMMYHHUKAIIMH B COBPEMEHHBIX ITU(PPOBBIX
cpenax B yCJIOBHIX oOecTrieueHus] HHGOPMAITHOHHON 0€30MTaCHOCTH JIMYHOCTH 00y4JaroIIerocs;

BOCIIUTAaHHE OTBETCTBEHHOI'O M W30MPATENHHOIO OTHOIIEHHS K MHPOPMALUU C yUETOM
IPaBOBBIX M JITHYECKUX AaCMEKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS K TPOJODKEHUIO
o0Opa3oBaHus B 00NacTH MH(POPMAIMOHHBIX TEXHOJIOTMH W CO3HIATEIHHON JEATENBHOCTH C
PUMEHEHHEM CPEICTB MHPOPMAIIMOHHBIX TEXHOJIOTHH.

HNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTh HH(OPMATHKH KaKk HAay4yHOW IMCLUMIUIMHBI, HW3y4arolled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOKHOCTH aBTOMATH3alWW WH(POPMAIMOHHBIX MPOIECCOB B Pa3ITHIHBIX
cucTeMax;

OCHOBHBIC 00JIaCTH NpPHUMEHEHHs HWH(POPMATUKH, NpEeXIe BCero HH(POPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBIICHHE U COLUATIBHYIO cdepy;

MEXIUCUUIUTMHAPHBIN XapakTep MHPOPMATHKU U UHPOPMALIMOHHON e TEIbHOCTH.

W3ydyenne wuHPOPMATUKKA OKa3blBa€T CYIIECTBEHHOE BIMAHHE Ha (OPMUPOBAHUE
MHUPOBO33pEHUsT 00yUAIOIIErocs, ero >KU3HEHHYIO TMO3UIUIO0, 3aKJIa/IbIBA€T OCHOBBI MOHUMAaHUS
NPUHIUIOB (YHKIMOHUPOBAHUS W HCIIOJIB30BAaHUS HWH(POPMALMOHHBIX TEXHOJOTUH Kak



HEOOXOAMMOT0 HMHCTPYMEHTa TMPAKTHYECKH JI0O0H NeATeTbHOCTH W OJHOTO W3 HaumOoJee
3HAYMMBIX TEXHOJOTUYECKUX JOCTHUKEHUN COBPEMEHHOW LMBHJIM3AIMU. MHOTHE TPEeIMETHbIC
3HAHUS U CIOCOOBI JESATENLHOCTH, OCBOSHHBIC O0YYAIONIMMUCS MPU U3YYCHHH WH(POPMATHUKH,
HaXOJAT NpPUMEHEHHE KaK B paMKax oOpa3oBaTeNbHOrO IMpolecca MpU H3YYEHHH JPYTHX
IpeIMETHBIX 00JacTel, Tak U B MHBIX XKU3HEHHBIX CUTYAIUSX, CTAHOBATCS 3HAYUMBIMU JUIS
dbopMUpPOBaHUS  KAueCTB JIMYHOCTH, TO €CTh OPHEHTUPOBAHBI Ha  (HOPMHUPOBAHHE
METANPEIMETHBIX U JTMYHOCTHBIX PE3yIbTATOB OOYUCHHS.

OcHoBHble 3amaun  yueOHoro mnpeamera «Wudopmaruka» — chopmupoBaTh Yy
o0ydJaronuxcs:

NOHMMaHWE TPHUHIMIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS OOBEKTOB HU(POBOTO
OKPYKCHHsI, TPEICTABICHUS 00 HCTOPUU M TEHACHIMSX Pa3BUTHS HH(DOPMATHKH IMepuoaa
1 poBoi TpaHchopMalii COBPEMEHHOTO O0IIECTBA;

3HAHUS, YMEHUS U HABBIKU IPAMOTHOW MMOCTAHOBKHU 33/1a4, BOSHUKAIOUIUX B MPAKTUYECKOU
JESTSIIBHOCTH, JUUISl X PEIICHUS C TTIOMOIIHI0 HH(OPMAITMOHHBIX TEXHOJIOTHUH, YMEHUS U HABBIKU
(dhopMaIM30BaHHOTO OMKUCAHUS TTOCTABJICHHBIX 33/1a4;

0a3oBbIe 3HaHUS 00 HHPOPMALIMOHHOM MOJICTHPOBAHHUH, B TOM YHCIE O MaTEMaTHYECKOM
MOJIeJTUPOBAHUH;

3HAHUE OCHOBHBIX JITOPUTMHYECKUX CTPYKTYP W YMEHHE MPUMEHSATH 3TH 3HAHUS IS
MOCTPOEHHUS aJITOPUTMOB PEIICHUS 33724 110 UX MATEMAaTHUYECKUM MOJIETISIM;

YMEHHSI M HABBIKM COCTaBIICHHUS IMPOCTHIX MPOTPaMM IO MOCTPOCHHOMY alrOPUTMY Ha
OJIHOM M3 SI3bIKOB MPOTPaMMHPOBAHUS BEICOKOTO YPOBHSI;

YMEHHSI W HaBBIKU 3()PEKTUBHOTO WCIIONB30BAHKUS OCHOBHBIX THUIIOB IPHUKJIAJIHBIX
nporpamm (MPUIIOKEHH) 001Iero Ha3HAYCHUsI U UH(OOPMAIITMOHHBIX CHCTEM JJISl PEUIEHUs C UX
MOMOIIbI0 TPAKTHUUECKUX 3a/]ay, BIaJeHHEe 0a30BBIMH HOpPMaMHU WH(OPMAIMOHHOW ATHKHU U
paBa, OCHOBaMHU WH(GOPMaIMOHHON OE€30MMacCHOCTH;

yMEHUE TPaMOTHO HWHTEPIPETHPOBATH PE3YJIbTAThl PEHICHUS MPAKTUYECKUX 3a7ad C
MOMOIIbI0  MH(POPMAIMOHHBIX  TEXHOJOTHUM, TMPUMEHSATh TMOJyYEHHBIE PE3yNbTaThl B
MPAKTUYECKOH JeITeIbHOCTH.

Ilenu w 3amaum u3ydeHus MHOOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA
OTIPENIECTISIIOT CTPYKTYPY OCHOBHOTO COJEp)KaHHUS ydeOHOTO TpeaMeTa B BHUJE CICAYIOIIUX
YETBIPEX TEMATUUYECKUX PA3IEIIOB:

1upoBasi (PaMOTHOCTE;

TEOPETUYECKHE OCHOBBI HH(POPMATHUKH;

AITOPUTMBI U IPOTPAMMHUPOBAHUE;

nH(pOpPMAITMOHHBIE TEXHOJIOTHH.

Ha uzyuenmne mnpopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 waca: B 7 kimacce — 34
yaca (1 gac B Henenmo), B 8 kinacce — 34 gaca (1 gac B Henmeno), B 9 knacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIIACC

HudppoBasi rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOUMCTBO 00padOTKH JAHHBIX

Kommbiorep — yHUBEpCalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee 1o
nporpaMme. Tunbl KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEDHI,
CYIIEepKOMIbIOTEPEl. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JOJTOBPEMEHHAS MaMsATh. Y CTPOICTBA BBOJA U BBIBO/Ia. CEHCOPHBIN BBO, JATYMKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOH ayTeHTU(DHKAIHH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMMHOro obecrnedyeHus. IlokoneHus
KOMIIBIOTEepOB. COBpEMEHHBIE TEHICHLIMU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[lepconanbubiii kommbioTep. [Iporeccop M ero xapakTepucTUKH (TakTOBas YacToTa,
paspsaaHocTh). OnepaTuBHas nMaMATh. JloJroBpeMeHHast naMaTh. Y CTpOHCTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTUBHAS MaMATh KOMIIbIOTEpa, >KECTKUH U TBEPAOTEIbHBIN
JIMICK, TTOCTOSTHHAS TAMATh CMapT(OHa) U CKOPOCTH JIOCTYIIA ISl PAa3IMYHBIX BHIOB HOCUTEIICH.

TexHHKa 0€30NIaCHOCTH | MpaBuiIa paboOThI HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMHoe oOecneuenne kommbtoTepa. IlpukinanHoe mnporpamMMmHoe oOecredeHue.
CucremHoe mnporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM U JaHHbIX. becruiatHble M yclioBHO-OecruiatHble mnporpammbl. CBoOOgHOE
nporpaMMHoOe oOecrieueHue.

@aiinsl 1 nanku (katanoru). [Tpuniunsl noctpoenus ¢aitnoBeix cucrem. [lomHoe mms
¢daiina (manku). Ilyte x aitny (manke). PabGora ¢ ¢aiimamMu u Karajmoramu CpeIcTBaMH
OTIEpaIllMOHHOM CHUCTEMBI: CO3/IJaHUE, KOTIUPOBAaHUE, IEpEMELICHNE, IEPEUMEHOBAHUE U YAallEeHUE
¢aitnoB u manok (karanoro). Tumbl ¢aitioB. CpoiicTBa (QailioB. XapaKTepHbIE pa3Mepbl
(ailnoB pa3NIUYHBIX TUIOB (CTPAHUIA TEKCTa, JIEKTPOHHAs KHUra, (oTorpadus, 3anuch MecHHU,
BUJICOKJIMII, TOJTHOMETPaKHBIH (MIbM). ApXuBalMs JaHHbIX. VIcrosib30BaHHE MHpOTrpamMM-
apxuBaropoB. Daiinosbiit MeHemxkep. [louck ¢ailioB cpeacTBamMu OnepaMoHHON CUCTEMBI.

KomnbioTepHble BUPYCHl U Apyrue BpeAOHOCHbIE MporpaMMebl. [IporpamMmel JUIst 3alIUTHI
OT BUPYCOB.

Komnbrorepusbie ceTn

OO0benuHeHne KoMmmbioTepoB B ceTb. Cerh UWHTepHer. BeO-cTpanuia, BeO-caidT.
Crtpykrypa aapecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [louck mHpopmanuu mno
KJIIOYEBBIM CJIOBaM M N0 H300paxkeHuto. JlocToBepHOCTh HH(POPMALUH, TOJYYECHHON U3
WNHurepHera.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoil 3THKeT, 0a30Bble HOPMBbI MH(POPMAIMOHHON STUKM U MpaBa Ipu padoTe B
Wutepnere. Ctpaterun 6e3omnacHoro noseaeHus B arepuere.

TeopeTnueckne 0CHOBbI MHPOPMATHKH

Nudpopmanus u nHGOpMaHOHHBIE NPOLECCHI

Nudopmarniys — 01HO U3 OCHOBHBIX MOHSATHH COBPEMEHHOM HAYKH.

Nudopmanus Kak CBEOCHMS, NpeJHA3HAYCHHbIC [UIS BOCIPHUSATHS YEIOBEKOM, U
uHpopMalus Kak JaHHbIE, KOTOPhIE MOT'YT OBITh 00pabOTaHbl aBTOMATU3HUPOBAHHON CUCTEMOIA.



JIMCKpeTHOCTh NaHHBIX. BO3MOXKHOCTh ONMCAHUS HENPEPBIBHBIX OOBEKTOB U MIPOLIECCOB €
MOMOUIbIO AUCKPETHBIX JAHHBIX.

WMudopmanroHHbIe IPOLECCH] — MPOLIECCHI, CBS3aHHBIE C XPAaHEHUEM, TPEOOPa30BaHUEM U
nepeaayei JaHHbIX.

IIpencraBienne uHpopmanumn

CumBon. Andasur. MomHuocts andasurta. PazHooOpaszue s3bIKOB U aj(aBHUTOB.
EcrectBennbie u (opManbHble S3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMYHBIH
asipaBut. KonuuecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PUKCUPOBAHHOM JUIMHBI B
nBouyHoM andasure. IIpeoOpazoBanue iso0oro andasura K JgBoMyHOMY. KomuuecTBo
Pa3IMYHBIX CJIOB (PMKCHPOBAHHOM JJIMHBI B al(aBUTE ONpPeeIEHHON MOIITHOCTH.

KonupoBanue CUMBOJOB OJHOrO andaBUTa C IOMOMIBIO KOJOBBIX CJIOB B JIPYrOM
aspaBuTe, KOAOBas TAOJINLIA, IEKOIUPOBAHHE.

JBonunbiii kon. IlpencraBieHue NaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JIBOMYHOM
andasure.

NnpopmannoHHslii 00bEM JaHHBIX. bBUT — MuUHUMalbHasg €IMHUIA KOJUYECTBA
uHpOpMaLUU — BOMYHBINA pa3pan. EnuHuinbel usmepenus MHGOpMaMOHHOIO 00bEMa JTaHHBIX.
burt, OaiiT, kunoOaiit, Meradait, ruradaurT.

CxopocTb nepeauu JaHHbIX. EMUHUIBI CKOPOCTH Nepeaayu JaHHbIX.

KonmupoBanue TtexctoB. PaBHomepHbii kon. HepaBnomepnswiii xon. Kommposka ASCII.
Bocemubutasie konupoBku. [lonsarue o komupoBkax UNICODE. /lekonupoBanue cooOmieHui ¢
UCIIO0JIb30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTro Koaa. MHpopMalmoHHblii 00bEM TEKCTA.

Hckaxenne nHGpopmaliu rnpu rnepeaaye.

OO6mee mnpexacraBieHUe O IUPPOBOM MPEICTAaBICHUM ayAHUOBHU3YaJbHBIX U JIPYIHX
HENPEPbIBHBIX JJAHHBIX.

KonupoBanue mnera. llgeroBele momenu. Mogens RGB. I['myOuna koaupoBaHus.
[Tanmutpa.

PactpoBoe u  BekTOopHOE mpexacraBieHue  u3zoOpaxeHuid. Ilukcens.  OueHka
UH(POPMALIMOHHOTO 00bEMa IrpaduecKUX JTaHHBIX AJISl PACTPOBOIO H300paXKEHHUS.

Koaunposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoandecTBo KaHaJIOB 3aIlUCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBSI3aHHBIX C MPEACTABIEHUEM M XPAaHEHUEM
3BYKOBBIX (paiiyioB.

HNupopmManoHHbIE TEXHOJIOTHH

TekcToBBIC JOKYMEHTBI

TekcToBble TOKYMEHTHI M UX CTPYKTYpHBIE 3JI€MEHTHI (CTpaHuIla, ad3all, CTpoKa, CIOBO,
CHUMBOJ).

TekcToBBI MpoLecCOp — MHCTPYMEHT CO3/JaHMs, PelaKTUPOBaHHUS U (HOpMATUPOBAHUS
tekcToB. [IpaBuna HaGopa Tekcta. PenmaktupoBanue Tekcra. CpoiictBa cumBojoB. Lpudr.
Tunsl mpudToB (pydneHsle, ¢ 3acedkaMu, MOHOIIMpPHHHBIE). [lomyXupHoe U KypcHBHOE
Hayeptanne. CBoicTBa a03areB: TpaHWIBI, a03alHBIA OTCTYI, WHTEPBaJl, BBIPABHHBAHUE.
[TapameTtpsl cTpanuibl. CtuiaeBoe GopMaTupoBaHHE.

CrpykTypupoBanue HH(GOpPMAIMH C TOMOUIbIO CHHCKOB M TaOmull. MHOroypoBHEBBIE
cnucku. JlobaBneHue TabNuL B TEKCTOBBIE TOKYMEHTBHI.

BcraBka m300paykeHW B TEKCTOBBIE JTOKYMEHTHI. OOTeKaHHE H300paKEHUU TEKCTOM.
BxutoueHne B TEKCTOBBIN JOKYMEHT AMarpamm, (Gopmyi, HyMepaluy CTpaHHUI], KOJIOHTUTYJIOB,
CCBIJIOK M JPYTHX DJIEMEHTOB.



ITpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. ['010coBoii BBOJ TekcTa. ONTHYECKOE
pacnio3HaBaHue tekcra. KommbrorepHsiid nepeBod. Mcnosib3oBanue cepBucoB MHTepHera miist
00paboTKH TEKCTA.

Komnbrorepuasi rpadpuka

3HaKOMCTBO ¢ TrpaduyecKUMH penaktopamu. PacTtpoBeie pucyHku. Mcnonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Onepanuu  pedakTUPOBaHUS TpadUUeCKUX OOBEKTOB, B TOM YHCIE IHPPOBBIX
dboTorpaduii: M3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpakeHHe, padora ¢ 00JIACTIMH
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM ), KOPPEKIIMSI 1IBETA, IPKOCTU M KOHTPACTHOCTH.

Bekropnas rpaduka. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOT'O TPOLECCOpa WM JIPYyrux mporpamm (mpuiiokeHuit). JlobaBieHue BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyJabTuMeuiiHbIE Pe3eHTANNU

[ToaroroBka MynbTUMEIUUHBIX mpe3eHTanuil. Craiin. JlobaBieHue Ha ciaia TekcTa U
n3o0paxxeHuil. Pabora ¢ HECKOIBKUMHU ClIaliIaMHU.

JloGaBienue Ha ciail]] ayJMOBU3yaIbHBIX JaHHBIX. AHUMaIMs. [ UnepcchuIKy.

8 KVIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

CucreMbl cCHHCIEeHUS

Heno3umnuonHuele W MO3UWLMOHHBIE CHUCTEeMBI cuucieHus. Andasut. OcHoBaHUE.
Pa3Bépuyras ¢opma 3anucu umcna. IlepeBox B NECATHUHYIO CHCTEMY YMCEN, 3alMCAaHHBIX B
JIPYTUX CUCTEMAaX CUMCIIEHHUS.

Pumckas cucrema cuucienus.

JIBonuHas cuctema cuucieHud. IlepeBon menbix umucen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMYy cuucieHusa. BocbmepuuHas cucrema cuucieHus. llepeBox uyucen wus
BOCBMEPUYHOM CHUCTEMBI B IBOMYHYIO U JIECATHUHYIO cUCTeMbI U 00patHo. lllectHannarepuyunas
cuctema cuuciaeHus. IlepeBon uumcen U3 IMIECTHAALATEPUYHON CHUCTEMBI B JBOMYHYIO,
BOCHBMEPUYHYIO U JECITUYHYIO CHCTEMBI U 00paTHO.

ApudmeTndeckue onepanuu B ABONYHON CUCTEME CUUCTICHUS.

DJieMeHTbl MaTeMATH4YeCKO JTOTUKH

Jlormyeckne BbICKa3biBaHUs. JIOrMUecKue 3HAYEHUsI BBICKA3bIBAaHWUW. DJEMEHTApHbIE M
COCTaBHbIE€ BBICKa3bIBaHMUsA. Jlormueckue omnepauuu: «u» (KOHBIOHKLHS, JIOTHYECKOE
YMHOXEHHE), «UIu» (AU3BIOHKIUSA, JIOTUYECKOE CIOXKEHHUE), «HEe» (JOTUYEeCKOe OTPHUIaHHE).
[Tpuopurer norudeckux omnepanuii. OnpeneaeHre HCTUHHOCTH COCTABHOTO BbICKA3bIBAHUS, €CIIU
W3BECTHBI 3HAYEHUSI HICTHHHOCTU BXOISIINX B HETO DJIEMEHTAPHBIX BhICKa3bIBaHMU. Jlornueckue
BbIpakeHHs. [IpaBuia 3amucl JIOTMUECKUX BbIpaxeHHui. [locTpoeHue TaOMUI] HCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jloruueckuie 31eMeHThl. 3HAKOMCTBO C JIOTUYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPaMMUPOBaHKE

HcnoiHUTEIN U AJTOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHHU

[lonsitue anroputrma. VcrnonHUTENW anropuTMOB. AJITOPUTM KakK IUIAaH YIPABICHUS
VICIIOJTHUTEIIEM.

CgoiictBa anroputMa. CriocoObl 3amucu airoputMa (CIOBECHBIA, B BUAC OJOK-CXEMBI,
IporpaMma).



AJropuT™MHU4YecKue KOHCTPYKUMH. KOHCTpykuus «ciemnoBaHue». JIMHEHMHBIA alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEAYCMOTPETh 3aBUCUMOCTH
[I0CJIEI0BATEIbHOCTH BBIIIOJIHIEMbIX JEHCTBUI OT UCXOIHBIX JAHHbIX.

KoHcTpyKiusi «BeTBlIeHUE»: MOJIHAS U HeroyHas (GopMbl. BolloHEeHUE U HEBBIOIHEHNE
yclioBus (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUSL.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHCIOM IOBTOPEHUMH, C YCIOBUEM
BBITIOJIHEHMS, C IEPEMEHHOM LIMKJIA.

Pa3zpaborka anst GpopMabHOTO HCIOJIHUTENS alrOpUTMa, MPUBOMSAIIETO K TpedyemMomy
pe3ynbTaTy NpPU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXHBIX aJrOPUTMOB C
UCTIOJIb30BAHUEM ITUKJIOB M BETBICHUH Ui yHpaBieHHS (OPMATbHBIMU HCIOTHUTEISIMH,
TakuMu Kak PoOor, Yepemnamka, UepTé&xHuk. BplolHEHHWE alrOPpUTMOB BPYYHYIO MU Ha
KoMmmbroTepe. CHHTaKCHUECKUE U JIoThuecKkue omuoku. OTKa3bl.

SI3BIK MPOrpaMMHUPOBAHUSA

S3eik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbli
AnropurMuyeckuil S3bIK).

Cucrema nporpaMMHpPOBAHHUS: PEIAKTOP TEKCTa IIPOrpamMM, TPAHCIATOP, OTIIAIUHUK.

[lepemenHas: tum, ums, 3HaueHue. Llenpie, BelleCTBEHHbIE U CUMBOJIbHBIEC IEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApHU(PMETUYECKHE BBIPAKEHUS U TOPSIOK HX BBIYHCIICHHUS.
Omnepanuy ¢ 1eNIbIMU YUCIIaMU: LEI0YUCIEHHOE JEJIEHNE, OCTATOK OT JIEJICHHUS.

BerBnenus. CoctaBHble YCIOBHS (3aMHUCh JIOTUYECKUX BBIPAKEHUN HA U3y4aeMOM S3bIKE
nporpaMMupoBanus). Haxoxienue MUHUMyMa U MakKCUMyMa U3 JIBYX, TPEX M YETHIPEX UYHCEIN.
Pemenue kBagpaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

Jlnanorosast oTJIaJjka MporpaMm: MOIIAroBO€ BINOJIHEHHE, TPOCMOTp 3HAYEHUN BEJIMYMH,
OTJIaJI0YHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBueM. Anroput™ EBkiuaa Ui HaxoxJ1eHUsI HAUOOJbIIEro 00Iero AeIuTeNs
JBYX HaTypaJIbHbIX 4Hcell. Paz0ueHue 3anucu HaTypajJbHOTO YMCia B MMO3ULMOHHON CHCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIbHBIE UPHI.

[Tuka ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH IE€TUMOCTH OJHOTO IIEJIOT0 YHCia Ha IPYToe,
IIPOBEPKU HATYPaJIbHOT'O YMCIIA HA IPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHas oOpaboTka crpok. Iloacuér wacTOThl TOSABIEHUS CHUMBOJA B  CTpPOKE.
Berpoennsie GpyHKImu s 00paboTKH CTPOK.

AHaJIM3 aIrOPUTMOB

Omnpenenenre BO3MOXKHBIX Pe3Yy/lIbTaTOB pabOThl alropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHHE BO3MOXKHBIX BXOJHBIX JAHHBIX, NPUBOISAMIMX K JaHHOMY
pe3yJbTaTy.

9 KJIACC

Hudposas rpaMOTHOCTH

I'nodanbnas cetb UHTEpPHET M cTPaTerun 0€30MacHOrO MoBeeHUsI B Heil

['moGaneHas cerb Murepuer. IP-agpeca y3moB. CereBoe XpaHeHHE HaHHBIX. MeTOIbI
WH/IMBUIYAJIbHOTO ¥ KOJUIEKTUBHOTO pa3MeleHust HoBoi nHpopmanyu B MaTepHeTe. bonbiume
JaHHbIE (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COLIMATIbHBIX CETEH).

[Tonsitne 06 nHPOpPMaTMOHHOM O€30MacHOCTH. YTPO3bl HHGOOPMAITMOHHONW 0€30MacCHOCTH
npu pabore B TNI00ANBbHOM CeTM M METOAbl MpoTUBOnEHCTBHA WM. llpaBmia Oe3omacHoi
ayreHTHU(uKanuu. 3amuTta JauuHOW uWHPopMmauumu B MHrepHere. be3omacHble cTpareruu



noBenenus B Mutepuere. [IpeaymnpexxaeHne BOBICUEHUS B JECTPYKTUBHbIE U KPUMHUHAIbHbBIE
(bopMBI ceTeBOi aKTUBHOCTH (KMOEpOYITUHT, (GDUILUHT U IpyTrue GOpMBI).

PaGoTa B MH(OPMALHOHHOM NPOCTPAHCTBE

Bunel nestensHocT B VIHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBHUCHI
(moutoBast ciyx0a, BHICO-KOH(EPEHII-CBSI3b W JIPYyTU€), CIPABOYHBIE CIYXOBI (KapThl,
pacrucanus U Jpyrue), IOUCKOBBIE CIIYKOBI, CIIy>KObI OOHOBIICHUS IIPOTPAMMHOT0 00ECTICUYSHHS
u japyrue ciyxO0bl. CepBHCH rocynapcTBeHHBIX yciuyr. OOnayHble XpaHWIMINA JAHHBIX.
CpencTBa COBMECTHOM pa3paObOTKH JOKYMEHTOB (OoHIaitH-o¢uckl). [Iporpammuoe obecrieueHue
KaKk Be0-CepBUC: OHJIAHOBBIE TEKCTOBBIE U TIpaduueckue pemaakTopbl, cpeibl pa3paboTKu
IPOTPaMM.

Teopernyeckue 0CHOBbI HH(POPMATHKH

MopenupoBaHnue Kak MeTO/l MO3HAHUS

Monenb. 3amaun, perraemble ¢ MOMOIIBIO MojaenupoBanus. Kiaccupukanuu moenei.
Marepuanpibie (HaTypHblE) W HMH(QOpPMAIMOHHBIE MOJenu. HempepblBHBIE W JHUCKPETHBIC
monenu. Wwmuranmonneile wmoxpenu. Mrposeie mozmenu. OleHKa aIeKBaTHOCTH —MOJENN
MOJIETTUPYEMOMY OOBEKTY U IIeJIIM MOJICTUPOBAHUSI.

Tabnuunbie mogenu. Tabnuia kak IpeacTaBIeHUe OTHOIICHHUS.

bazel nannbix. OTOOp B Ta0IUIE CTPOK, YAOBIECTBOPSIOMIUX 33JAHHOMY YCJIOBHIO.

I'pa¢. Bepumna, pedpo, nyts. OpreHTHpPOBaHHbIE U HEOPUEHTUPOBaHHbIE rpadbl. [yinHa
(Bec) peOpa. Becomas matpuna rpada. [Qnuna nytu mexnay epmmHamu rpada. Ilomck
ONTUMAaJIbHOTO MyTH B rpade. HayanbHas BepimmHa (MCTOYHHMK) M KOHEYHAsl BepUIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. BrrumcieHne koiauuecTBa MyTed B HANPaBICHHOM allMKIMYECKOM
rpade.

HepeBo. Kopenb, BepmmnHa (y3en), Juct, pebpo (ayra) nepeBa. Bsicora nepesa.
[Tonnepeso. [Ipumeps! ucnonb3oBaHus epeBbeB. [lepeOop BapraHTOB ¢ MOMOIIBIO JIEpEBa.

[TonsATHE MaTeMaTHYeCKOH MOJeNu. 3aJadyd, pemiaeMble ¢ MOMOIIBI0 MaTEMAaTHYECKOTO
(KOMIIBIOTEPHOT0) MOAETHPOBaHUs. OTINYHEe MaTeMaTHYeCKOH MOJIETH OT HaTypHOH MOJETH U
OT CJIOBECHOTO (JIUTEPATypHOI'0) OMHCAHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJIENMPOBAaHUS:  IOCTAHOBKA  33Ja4yM,  IOCTPOEHHUE
MaTeMaTHYeCKOW  MOJENW, TMpOrpaMMHAas  pealu3anus, TECTUPOBAaHHE, IPOBEICHHE
KOMITHIOTEPHOT'O SKCIIEPUMEHTA, aHATTU3 €0 Pe3yIbTaTOB, YTOYHEHHE MOJICIIH.

AJITOPUTMBI M MPOrPAMMHPOBAHHNE

Pa3paboTka aJropuTMoB U POrpamMm

Paz6uenne 3amaum Ha momzamayn. CoCTaBleHHE aNrOPUTMOB M TMPOTPaMM  C
UCTIOJIb30BAaHUEM BETBJICHH, IIMKJIOB ¥ BCIIOMOTATENBHBIX QJITOPHUTMOB JUISL YIIPABICHUS
ucronHuTeNneM PoOOT miM ApyruMu HCTIOTHHUTENSIMHU, TakKuMH Kak Yepenamika, UepTEXHUK U
JIPYTUMHU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHE M OTJIaJKa
IPOTPaMM, PEANH3YIONINX THITOBBIE aJTOPUTMBI 0OOPaOOTKH OTHOMEPHBIX YHCIOBBIX MAaCCHUBOB,
Ha OJIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackane, Java, C#, IllkonbHbIit
AnroputMuueckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCHBa CIyYalHbIMM UHCIAMH, B
COOTBETCTBUU € (HOPMYIJION MM MyTEM BBOJA YHCEN, HAXOXKICHUE CYyMMBI 3JIEMEHTOB MAacCHBa,
JUHEHHBIA TOUCK 3aJaHHOTO 3HAYeHUs B MaccHBe, MOACYET DSJIEMEHTOB MAacCHBa,
YIIOBJICTBOPSIOIIMX 33JaHHOMY YCJIOBHUIO, HAaXOXXICHHE MHHHMMAJIBHOTO (MaKCHMAaJIbHOTO)
snemMeHTa MmaccuBa. COpTHPOBKA MacCHBa.



OOpaboTka MMOTOKAa  JAHHBIX:  BBIUMCICHHE  KOJIMYECTBA, CYMMBI,  CpPEIHEro

apI/I(I)MeTI/I‘-IeCKOI‘O, MHUHHMAJIBHOTI'O n MaKCHUMAJIbHOI'O 3Ha4YCHUA 3JIEMCHTOB
[I0CJIEI0BATENbHOCTH, YAOBIETBOPSIOLIUX 3alaHHOMY YCJIOBHIO.
Yupasienue

VYupasnenue. Curnan. OOpatHas cBsi3b. [lonyueHue cUrHaiaoB OT HU(POBBIX JAaTYUKOB
(kacaHusi, pacCTOSIHMSA, CBETA, 3BYKa M Ipyroro). [IpuMepsl HCTIoIb30BaHus IPUHIIKAIIA OOpAaTHOM
CBSA3M B CHUCTEMax YIpPaBJICHHUS TEXHUYECKHMMH YCTPONCTBAMHU C IOMOIIBIO JAaTYMKOB, B TOM
yuclie B POOOTOTEXHUKE.

[Ipumepsl  poOOTH3UPOBAHHBIX CHUCTEM (cUCTeMa  yNpaBieHHS  JBI)KEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHHUS aBTO3aBOJA, aBTOMATHU3MPOBAHHOE YIIpaBJICHUE
OTOIUIEHHEM JIOMa, ABTOHOMHAsl CUCTEMa YIIPaBJICHHUS TPAHCIOPTHBIM CPEICTBOM M JIpYyrHe
CHUCTEMBI).

NudopManoHHbIEe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[Tonsite 00 37EKTPOHHBIX TaONMIAX. TUMBI JAHHBIX B SYCHKAX SJCKTPOHHOU TaOJHUIIBI.
PenaktupoBanue u hopmarupoBanue tabnuil. BerpoenHbie pyHKIMM 7SI TOMCKA MaKCHMYyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTUpOBKAa HaHHBIX B BBIIECICHHOM
nuana3one. Iloctpoenune amarpamm (TUcTOrpamMma, KpyroBas —JAMarpaMma, TOYeuHas
nuarpamma). Beibop tuma nuarpamMmel.

[IpeobpazoBanue hopmy: npu KonupoBaHuu. OTHOCUTENbHASL, a0COTIOTHAS U CMEIIaHHAs
azpecanus.

VYcnoBHbBIE BBIUHUCICHUS B 3JIEKTPOHHBIX Tabnauax. CyMMHUpOBaHHUE U MOACUYET 3HAYCHUH,
OTBEUAIOLIUX 3aJlaHHOMY YycioBui. OOpaboTka O0JbIIMX HAaOOpPOB JaHHBIX. YuciaeHHOe
MOJICIUPOBAHKE B AJIEKTPOHHBIX TAOIUIIAX.

NndopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponbp mHpOpMaMOHHBIX TEXHOJOTHH B pPa3BUTUM SKOHOMHKH MHpa, CTpaHbl, peruoHa.
OTKpBITEIE 00pa30BATEIHHBIE PECYPCHI.

[Tpodeccun, cBsa3aHHble ¢ WHGOPMATUKOH M HMHMOPMALMOHHBIMU TEXHOJOTUSMHU: BeO-
Ju3aitHep, MpOrpaMMUCT, pa3padOTUMK MOOMIIBHBIX MPHIIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
IPOrPaMMHOT0 OOecTeueHusl, CIeNUaINCT 10 AaHATU3Y JaHHBIX, CHCTEMHBIN a]MUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUSA INIPOI'PAMMBLI 110 HMH®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3ydyenne umHOpPMATUKH HAa YpOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs HANPABIEHO Ha JOCTHUIKCHHE
00y4aloIUMUCS JIMYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS COJEP)KAaHUS y4eOHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATHI

JIudHOCTHBIC pe3yJbTaThl MMEIOT HANPABICHHOCTh HA pEIICHHE 3aJad BOCIUTAHUS, PA3BUTHUS U
COLIMAIN3aluU 00yYaroIINXCs CPEICTBAMHU Y4eOHOTO MpeMeTa.

B pesynbTrare uzydenus MHGOPMATHKU HAa YPOBHE OCHOBHOTO OOIIEro odpa3zoBaHuUsl y 00ydarolierocs
OyayT cOpMUPOBAHKI CIEAYIONINE TNIYHOCTHBIC PE3yIbTAThl B HaCTH:

1) naTpUOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOE OTHOIIEHHE K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY W HAyYHOMY HACIEIMIO,
MOHUMAaHKUE 3HAa4eHHs] MHPOPMATUKU KaK HAyKH B JKU3HH COBPEMEHHOTO OOIECTBa, BIaJECHUE JOCTOBEPHOM
uH(popManueld O TMepelOBBIX MHPOBBIX W OTCUCCTBEHHBIX JOCTIDKEHUSX B o0macth HHPOPMATHKH U
WH()OPMAIMOHHBIX TEXHOJIOTHI, 3aWHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSX O IUGPOBOH TpaHCcOpMaIim
COBPEMEHHOT0 00IIeCTBa;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHUEHTAIMsI Ha MOpPAJTbHBIC IEHHOCTH W HOPMBI B CHTYAIMSX HPABCTBEHHOTO BBIOOpA, TOTOBHOCTH
OIICHMBATh CBOE TMOBEJACHUE W TOCTYIKH, a TaK)Xe IMOBEICHHE M TMOCTYNKHA IPYrHUX JIOJEH C TMO3UIHUU
HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBUN IMOCTYNKOB, aKTUBHOE HEMPUSITHE
acolMalIbHBIX MOCTYIKOB, B TOM 4Kciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABJICHUE O COIMAIBHBIX HOPMaX M TMpPaBHIaX MEKINIHOCTHBIX OTHOIICHUH B KOJUICKTHBE, B TOM
YHclie B COLMAJIbHBIX COOOIIECTBaX, COOMIOICHHE IPAaBII OE30MaCHOCTH, B TOM YHCIIe HABBIKOB 0€3011acHOTO
MOBE/ICHUS B WHTEPHET-Cpelie, TOTOBHOCTh K Pa3HOOOpPA3HON COBMECTHOH AESITENBHOCTH MPU BBITOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a7a4, CO3/JaHHH YYEOHBIX MPOEKTOB, CTPEMJICHHE K B3aWMOIOHUMAHUIO U
B3alMOITOMOIIH B IPOIECCe 3TOM yueOHO 1eATeNbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE NMOBEACHHUE U MTOCTYIIKU
CBOMX TOBAPHIIEH C TO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN TTOCTYIIKOB;

4) neHHOCTEeH HAYYHOT0 IO3HAHMA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUYECKUX TMPEJCTaBlIeHU 00 uHPopManuu, HUHPOPMAIMOHHBIX
mporeccax U MHPOPMAIIMOHHBIX TEXHOJIOTHUSX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPAKTUKU M COCTABISAIONIUX 0a30BYI0 OCHOBY Ui TOHMMaHHUs CYIIHOCTH HAay4yHOH KapTHUHBI
MUDA;

WHTEpeC K OOYYeHHI0O W TIO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
camM000pa30BaHUI0, 0CO3HAHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00y4eHUs B JallbHEHIIIEM;

OBJIaJICHHE OCHOBHBIMH HAaBBIKAMHU HCCIEIOBATEIbCKOM JIEATEIHHOCTH, YCTAaHOBKA HAa OCMBICIICHHE
OTIbITa, HAOIIO/IEHUH, MMOCTYIIKOB M CTPEMIIEHHE COBEPIICHCTBOBAThH IMYTH IOCTHXKEHUS WHIWBUIYAJIHHOTO U
KOJUIEKTUBHOT'O OJIaromnoyuus;

c(hOpMHUPOBAHHOCTh WH(DOPMAITMOHHOW KYJIBTYpPHI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEILHON pabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW JHTEpaTypod, pa3sHOOOpa3HBIMH CpelcTBaMU WH(GOPMAIMOHHBIX
TEXHOJIOTHUH, a TAK)KE YMEHHUS CAMOCTOSITENTLHO OMPEENSITh 1IeJH CBOEro 00yUeHHsl, CTaBUTh U (DOPMYIHUPOBATH
IUis ce0sl HOBbIE 3a7jaud B yu€Oe M MO3HABATEIbHOW JEeSATeNIbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH
IM03HABATEILHOM JeSITCIIFHOCTH,

S) popmupoBaHusi KyJbTYpPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH XU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO, YCTAHOBKA Ha 3/I0POBBIN
o0pa3 >XKHM3HH, B TOM YHCJIE€ M 3a CYET OCBOCHHUSI M COONIOJCHUs TpeOOoBaHMII O€30MacCHON AKCILTyaTaruu
CpeacTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIUTAHUA:



WHTEpEC K MPaKTUYECKOMY M3yUYeHHUIO TIpodeccuit u Tpyaa B chepax npodeccuoHaaIbHOM AesATeIbHOCTH,
CBSI3aHHBIX ¢ MH(POPMATUKOH, MPOrpaMMHUPOBAHUEM M MH()OPMAITMOHHBIMU TEXHOJIOTMSAMH, OCHOBAaHHBIMU Ha
JOCTIDKEHUSX HAyKU MH(POPMATUKU M HAyYHO-TEXHHUUECKOTO MpOrpecca;

OCO3HAHHBIN BHIOOP W MOCTPOCHHE WHIMBHUAYAIHHOW TPACKTOPHH O0Opa30BaHUs U KM3HEHHBIX IIJIAHOB C
Y4ETOM JTMYHBIX ¥ OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTMYECKOT0 BOCITMTAHMS:

OCO3HaHUE TI00aJbHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM U MyTed UX pEHIeHHUs, B TOM YHUCIE C
y4ETOM BO3MOKHOCTEH HH(POPMAITMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHH;

8) ajanranum o0y4yaromerocss K U3MEHSIIOIMMCS YCJIOBUSAM COUMAJILHON U IPUPOIHOI Cpe/bl:

OCBOGHHUE OOYYAIOIIMMHUCS COILUAIHHOTO OIBITa, OCHOBHBIX COIMAIBHBIX POJICH, COOTBETCTBYIOIIUX
BeIyIIeH NesATEIIbHOCTH BO3pacTa, HOPM M MPAaBWI OOIIECTBEHHOTO MOBEACHUS, ()OPM COIMAIBLHOMN KU3HU B
TpyIIax ¥ COOOIIECTBaX, B TOM YHCIIC CYIIECTBYIOIIMX B BAPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS NpOrpamMmbl IO HMH(POPMATUKE OTPAKAIOT OBJIAJICHUE
YHHUBEPCAIBHBIMU YU€OHBIMU IEHCTBHSAMHU — ITO3HABATEIBHBIMHA, KOMMYHHKATHUBHBIMH, PETYJIITUBHBIMHU.

ITo3HaBaTe1bHbIE YHHBepcAIbHbIe y4eOHbIe AeiicCTBUSA

Ba3zoBblie Joruyeckue aeiicrBus:

YMEHHUE OIpEeNeNiTh MOHATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATh AHAJIOTHH, KJIACCH(PHUINPOBATH,
CaMOCTOSITEJIbHO BBIOMpPATh OCHOBAaHMSI W KpUTEpUH Ul KiIacCU(UKALMM, YCTaHABIMBAaThb HPUYMHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOMTH JIOTMYECKHE pacCyKICHMs, JelaTh YMO3aKIIOUeHUs (MHAYKTHBHBIE,
JEYKTUBHBIE U 110 aHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3[aBaTh, IPUMEHATh U MPeoOpa30BbIBATh 3HAKU M CUMBOJIbI, MOJIEIHN U CXEMbI JJIsl PELCHUS
y4eOHBIX M [TO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus y4eOHOM 3anaud (CpaBHMBAaTh HECKOJBKO BapHaHTOB
pelieHus, BbIOupaTh Hanbosee MOAXOASINN C Y4ETOM CaMOCTOSITENILHO BbIJEIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckue 1eiCTBUA:

(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOIIUE DPA3PHIB MEXKAY pEaTbHBIM U JKEJNATeIbHBIM COCTOSTHUEM
CUTYyalllu, 00bEKTa, U CAMOCTOSATENIEHO YCTAaHABINBATh HCKOMOE U JIAHHOE;

OLIEHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMaIIHIO, TOIYYEHHYIO B XOJI€ UCCIIEI0BAHUS;

MIPOrHO3MPOBaTh BO3MOMKHOE JajibHEIlee pa3BUTHE IIPOLECCOB, COOBITUM W UX TOCJIEICTBUSA B
AQHAJIOTUYHBIX WJIM CXOJHBIX CHUTYyallMsIX, a TaKXe BBIABUTAaTh INPEANOJIOKEHUS 00 MX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

BBISBJIATH J1eULINT HHPOPMAIUH, TAaHHBIX, HEOOXOAUMBIX Ul PEIlIeHUs TOCTaBJICHHON 3a/1auH;

MPUMEHSTh Pa3JIMYHble METO/bI, HHCTPYMEHTBI U 3alpOChl MpU MOUCKE U 0TOOpe MHGOpMAIUKM WIH
JAHHBIX U3 UICTOYHUKOB C YUETOM MPEUIOKEHHON yueOHOM 3a/jauu U 3aJaHHBIX KPUTEPUEB;

BbIOMPATh, AHATU3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIIPETUPOBATH UH(OPMAIIMIO Pa3IMYHBIX BUJOB U
dhopm mpeacTaBIeHNs,

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMy HpelcTaBieHHs WHGOPMAlUU U WILTIOCTPUPOBAThH
pelaeMble 3a/1a4i HECIOKHBIMU CXE€MaMH, IMarpaMMaMu, MHOM rpaukoil 1 uX KOMOUHALIUAMU;

OLIEHUBATh  HAAE&KHOCTH  WHGOpPMAMKM IO  KPUTEPUAM, MPEUIOKEHHBIM  yYUTEIeM MU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIHHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHnKaTHBHBIEe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
O01menmne:
COTIOCTABIIATh CBOW CYXKJEHUS C CYKJACHHUSAMHU JIPYTUX YYACTHUKOB JUAIOra, OOHAPYKUBATh Pa3IU4Ue U
CXOJCTBO ITO3UIINIL;
MyOIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJTHEHHOTO OIBITA (IKCIIEPUMEHTA, UCCIIEAOBAHMS, TPOCKTA);



CaMOCTOSATENILHO BBIOMPATh (opMaT BBICTYIUICHHSI C YYETOM 3aJad MPE3CHTAMH W OCOOCHHOCTEH
ayIMTOPUM U B COOTBETCTBUM C HHUM COCTABJSTh YCTHbIE M NHCHBMEHHBIE TEKCThl C HCIOIb30BAHUEM
WJUTIOCTPATUBHBIX MAaTE€pPUAIIOB.

CoBMecTHas 1eITEIBHOCTD (COTPYIHUYECTBO):

MMOHUMAaTh M HKCIOJb30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUAYAJIbHOW pabOTHl MpU PEIICHUH
KOHKPETHOU TIPOOJIEMBI, B TOM YHUCJIC TIPH CO3JaHUH HH(DOPMAIIMOHHOTO MTPOIYKTa;

MPUHUMATH IIeJIb COBMECTHOW WH(MOPMAIMOHHON JEATEIBHOCTH MO cOopy, 00paboTke, mepenaue,
dbopmamzanuu UHGOPMAIMK, KOJUIEKTUBHO CTPOUTH JCHCTBUSA IO €€ IOCTHIKEHHUIO: PACIPENENsTh POJIH,
JIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIBTAT COBMECTHOW PabOTHI;

BBHITIOJHATh CBOIO 4YacTh pPabOThl ¢ uWHpOpManued wuiu HHQOPMAIMMOHHBIM TPOIAYKTOM, IOCTUTAs
KaueCTBEHHOT'0 pe3yJibTaTa MO0 CBOEMY HAIIPABICHUIO M KOOPJIMHHUPYS CBOM ACHCTBUSA C IPYTUMU UJICHAMU
KOMaH/IbI;

OIICHMBAaTh KauyeCTBO CBOETO BKJIaga B OOmMMA WHPOPMAIMOHHBIA MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITENTLHO C(hOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHS,

CpPaBHUBATh pE3yJbTaThl C HMCXOJHOM 3amadeil M BKIJIAJ KaXJOro0 YjeHa KOMAaHIbl B JOCTH)XCHHE
PE3yNbTaTOB, pa3aeniaTh chepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTUETa Mepe
TPYIIION.

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranuzanmusi:

BBISIBJISAT B )KU3HEHHBIX U YUEOHBIX CUTYALUSAX IPOOIeMbl, TPEOYIOLIIE PELLICHMS;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAX0aX K IPUHATHIO peIieHNH (MHIMBUAYATIbHOE IPUHATHE PELLICHUH,
MPUHSATHE PEILICHUH B TPpYIIIE);

CaMOCTOSITENIFHO COCTaBIISITh AJITOPUTM PELICHHS 3a/a4d (WM €r0 4YacTh), BBIOMpATh CIIOCO0 peHIeHUs
y4yeOHOHM 3ajauM ¢ yd4y€TOM HMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATb
IpeiaraéMble BapuaHThl PELICHM;

COCTaBJIATH IJIaH ACWCTBUN (IJIaH peaju3aliyd HaMEUYEHHOI'O ajJropUTMa pEeHIeHHs), KOPPEKTHPOBATh
MPEIOKEHHBINA aITOPUTM C YUETOM MOITYUYEHHsI HOBBIX 3HaHUN 00 N3y4aeMOM OOBEKTE;

JienaTh BEIOOP B YCIOBUSX MTPOTUBOPEUMBON HHPOPMAIIUU U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CamokoHTpOJIB (peduiekcusi):

BJI3/IETh CIIOCOOAMM CAMOKOHTPOJISL, CAMOMOTHBAIIMH U pEQIIEKCHH;

JaBaTh OLEHKY CUTYallMH U Mpesiarath IiaH e€ U3MEeHEeHMUS;

YUUTBIBATh KOHTEKCT U HPEABHAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PELICHUU Yy4eOHOU
3aJjauy, aJjanTUPOBaTh PEIICHHE K MEHSIOINUMCS 00CTOSITEIbCTBAM;

OOBSCHATh MPHUUYMHBI JOCTHXKEHUS (HEJOCTHMIKEHMS) pe3ylbTaToB HH(OPMALMOHHON JeATENIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOIUTh ITO3UTUBHOE B ITPOU3OLIEILIECH CUTYallUH;

BHOCHUTh KOPPEKTUBBI B JIEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, M3MEHUBILIMXCS CUTYAIHH,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3Y/IbTaTa LEIU U YCIOBUIM.

OMOLMOHAJLHLIA HHTEIJIEKT:

CTaBUTH ce0s1 Ha MECTO JIPYrOro YeloBeKa, IOHUMAaTh MOTHBBI M1 HAMEPEHUS IPyToro.

IlpunsiTtue cedst U APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHUPOBATh BCE BOKPYT Jake B YCIOBHSX OTKPBITOTO JOCTyHa K
M00BIM 00BbEMaM HHPOpPMAIUH.

MNPEIMETHBIE PE3YJIbTATHI
K xonIty 00yuenus B 7 kijiacce y oOydaromierocst 0yayT copMUpOBaHbI CICIYIONTUE YMECHHUS:

MOSICHATh HAa TPUMEPAx CMBICI MOHATHH «MHOOpMAIUs», «MHPOPMAIMOHHBIN Tpoleccy, «oopadboTka
uHpOpMaUNY, «XpaHeHHE HHPOpMALIUNY, «TIepeaada HHpopMaum»;



KOJIUPOBaTh M JIEKOJUPOBATH COOOIIEHUS MO 3aJaHHBIM IpaBUIaM, JIEMOHCTPUPOBATH MOHMMAaHUE
OCHOBHBIX IPUHIMIIOB KOJUPOBaHMS HH(GOPMALMY PA3TUYHON IPUPOIBI (TEKCTOBOM, rpaduuecKoit, ayamo);

CpaBHUBATh JUIMHBI COOOIIEHHH, 3alMCAHHBIX B Pa3IUYHBIX al(aBUTaX, ONEPUPOBATH CIUHHIIAMHU
U3MepeHus: THPOPMAIIMOHHOTO 00bEMA U CKOPOCTH Iepeiadll JaHHBIX;

OLICHHUBATh U CPAaBHUBATH pa3Mepbl TEKCTOBbIX, IpaUueCcKuX, 3ByKOBBIX (PaiiyioB U BUI€0(ailsioB;

NPUBOANUTH MPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHHUS W Tepefadyd MHGPOpMaluu, CpaBHUBATh HX
KOJIMYECTBEHHBIE XapaKTEPUCTHUKHY;

BBICTISITh OCHOBHBIE JTalnbl B HCTOPUM M TOHUMATh TEHJEHIUH pa3BUTHUS KOMIIBIOTEPOB U
MIPOrpaMMHOTO OOeCTIeueHus;

MOJy4aTh W MCIOJIb30BaTh HMH(OPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO KOMIBIOTEpAa M €ro
OCHOBHBIX 3JIEMEHTax (IPOLECCOp, OIlepaTHBHAs IaMATh, OJIOBpEMEHHas IaMsATh, YCTpOMcCTBa BBOAA-
BBIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKHN KOMITbIOTEpA C 33/1a4yaMy, PEIIaeMbIMH C €r0 OMOIUIbIO;

OPHEHTUPOBATHCS B MEPAPXUUECKON CTPYKType (paiijoBOil cucTeMbl (3alMChIBaTh MOJHOE MMs (aiina
(katayora), myTh K (ailry (Karajuory) mo HMEIIIEMYCS OIHMCAHUI0 (aiIoOBOM CTPYKTYphI HEKOTOPOTO
MH(POPMAITMOHHOTO HOCHUTEJIA);

pabotath ¢ ¢ailioBoil CHUCTEMOW NEPCOHATBLHOTO KOMIIBIOTEpAa C MCMIOJIb30BaHUEM TIpaduueckoro
uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMMPOBAThH, NIEPEMENIATh, IIEPEUMEHOBBIBATh, YAAIATh U apXUBHPOBATH
(aiisiel ¥ KaTaIoTH, UCTIONB30BATh AHTUBUPYCHYIO IIPOTPAMMY;

MPEJICTaBIATh PE3yabTaThl CBOEH JEATENILHOCTH B BHJIE CTPYKTYPUPOBAHHBIX HILTIOCTPUPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEIUIHBIX PE3CHTAII;

uckath wuHpopmammio B MHTepHere (B TOM 4mcie, TO KIIOYEBBIM CJIOBaM, IO H300pakE€HUIO),
KPUTHYECKH OTHOCHTBHCS K HaiijieHHOW HWH(OpMaIMu, OCO3HaBas OMACHOCTb JJS JMYHOCTH M OOIIECTBa
pacmpocTpaHeHUs] BpPEJOHOCHOW WHGOpMAlMK, B TOM YHUCIE OJKCTPEMUCTCKOTO M TEPPOPUCTUYECKOTO
Xapakrepa;

IIOHUMATbh CTPYKTYPY aJIpecoB BeO-peCypcoB;

HCI0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIHI;

cobmonarh TpeOoBaHUS O€30MaCHOM SKCIUTyaTallud TEXHUYECKUX CPEACTB HH(OPMALMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJOIMH, COONIOIaTh CETEBOM ITHKET, 0a30Bbleé HOPMbI MH()OPMAITMOHHON 3TUKU U
npaBa Ipu paboTe ¢ NPUIOKEHUSMH Ha JIOOBIX YcTpoiicTBax W B VIHTepHere, BbIOMpaTh Oe30macHble
CTpaTeruy MOBE/ICHUS B CETH;

NPUMEHSTh METOJAbl MPOPUIAKTUKUA HEraTHUBHOIO  BIMSAHUSA  CPEACTB MH(MOPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTHHA Ha 3JOPOBBE MOJIb30BATES.

K xonity o0yuenus B 8 ki1acce y o0ydaromierocst 0yayT copMUpPOBAHBI CICTYIONINE YMEHHUS:

MOSICHATH Ha MIPUMEpaxX paziuyusi MEXAy MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMHU CUCTEMaMU CUUCIICHUS;

3aMuChIBaTh U CPaBHUBATH Iielble uncia oT 0 1o 1024 B pa3nuyuHbIX MO3UIIMOHHBIX CUCTEMAaX CUHCICHHUS
(c ocHOBaHUsAMH 2, 8, 16), BBIMONHITH apupMETHUCCKHUE OTIEpAIlUU HAJl HUMU;

PaCKpBhIBATh CMBICIT MIOHATHHA «BBICKAa3bIBAHUEY, «JIOTHYECKAST OMEPAITUs», «JIOTHIECKOE BHIPAKECHUECY;

3aMUChIBaTh JIOTUYECKHE BBIPAKEHUS C HCIOJIB30BAHUEM JTU3BIOHKIINHM, KOHBIOHKIIMM W OTPHUIIAHUS,
ONpEeNENsATh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUMN, €CJIM M3BECTHBI 3HAUYEHMS] UCTUHHOCTU BXOJSALIUX B HETO
MEPEMEHHBIX, CTPOUTH TAOIUIIBI HCTUHHOCTH VISl TIOTUYECKUX BBIPAKEHUI;

PacCKpBhIBAaTh CMBICT TOHSATUN «UCIIOJHHUTEIbY, «ITOPUTMY», «IPOTrpaMMay, TOHHMAas Pa3HUIY MEXITY
ynotpeOIeHeM 3TUX TEPMUHOB B OOBIICHHOM pedH U B HH(OPMATHUKE;

OIHCHIBATH AITOPUTM PEIICHHUS 334K Pa3IUYHBIMH CIIOCO0aMH, B TOM YHCIIE B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECJIOXKHBIE AITOPUTMbl C HCIHOJIb30BAaHUEM
BETBJICHUI M IIUKJIOB JIJIs1 YIIPABJICHUS UCTIOJHUTEISIMU, TaKUMHU Kak Pobot, Uepenarka, YepTéxHUK;

MCIOJIb30BaTh KOHCTAHThl U MEPEMEHHbIE Pa3IMYHBIX THIOB (YUCIIOBBIX, JIOTMUECKHUX, CHUMBOJIbHBIX), a
TaKKe COJIEprKaIIfe UX BBIPAXKEHUS, UCTIOIB30BaTh ONEPaTop MPUCBAUBAHUS;

UCIOJIb30BaTh MIPH pa3pabOTKe MporpamMM JIOTUYECKUE 3HAUCHHUSI, OTICPAIIUH U BBIPAKEHUS C HUMU;



aHAJIM3UPOBATh MPEJIOKEHHBIE aJTOPUTMBI, B TOM YHCJIE OMpPENeisaTh, KaKue pe3yiabTaTbl BO3MOXKHBI
MIPU 33JJAaHHOM MHO>KECTBE UCXOHBIX 3HAUCHUI;

co3lIaBaTh M OTJIAXKHMBATh [TPOrPAMMbI Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Tackab,
Java, C#, llIkonpHbI ANMropuTMudecKuil SI3bIK), pean3yoIne HECIOKHBIC AITOPUTMBI 00paOOTKH YHCITOBBIX
JAHHBIX C MCIOJIb30BAaHUEM IIMKJIOB M BETBJICHUN, B TOM YHCIE PEATU3YIOUINE MPOBEPKY NEIUMOCTH OJIHOTO
[[EJIOr0 YMCia Ha JIPyroe, MPOBEpKY HATYpalbHOI'O YHCIA HA MPOCTOTY, BBIACICHUS HMUQPP U3 HATYPaTbHOTO
qucia.

K koH1y o6ydenus B 9 kiacce y oOyuarorierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHHUS

pa3duBaTh 3aJa4d Ha I0J33Jaud, COCTaBJIATh, BBIIOJIHATH BPYUHYIO MU Ha KOMIIBIOTEPE HECJIOXKHBIE
QITOPUTMBl C MCIIOJIb30BAHUEM BETBJICHMM, LMKJIOB M BCIOMOIATEIbHBIX AJITOPUTMOB JJI YIPABJICHUS
WCIIOTHUTEIIIMH, TAKUMU Kak Pobot, Uepenamika, YepTExxHUK;

COCTABJIATh U OMIAXKHUBATH IPOTPAMMBI, pPEATU3YIOIIME THUIIOBBIE AJITOPUTMBI OOPaOOTKU YHUCIOBBIX
II0CJIEI0BATENbHOCTEN MM OJJHOMEPHBIX YMCIOBBIX MACCUBOB (IIOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIN
KOJIMYECTBA AJIEMEHTOB C 33JaHHBIMH CBOWMCTBAMHM) HA OJHOM W3 S3bIKOB HporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHBIH ATTOPUTMHUYECKUH SI3BIK);

pacKpbIBaTh CMBICI MOHATHH «MOJENIb», «MOJEIMPOBAHUEY, ONPEACIATh BHUIbl MOJEJCH, OLlEHUBATh
aJIeKBaTHOCTh MOJIEIIN MOJIEIMPYEMOMY OOBEKTY U LIeNIIM MOAETUPOBAHHUS;

UCIOJIb30BaTh Ipadbl U JEPEBbs JUIsl MOJICIMPOBAHUS CUCTEM CETEBOW M MEPApXUUYECKOM CTPYKTYpHI,
HAXO/UTh KpaTYalIni MyTh B rpade;

BBIOMPATH CIIOCOO MpeACTaBICHUS JaHHBIX B COOTBETCTBUU C ITOCTABJICHHOM 3aaayeil (TabauIbl, CXEMBI,
rpaduKy, TMarpaMMsl) ¢ UCIOJIb30BAaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH JaHHBIX;

WCIIOJIB30BATh AJIEKTPOHHBIC TaOIHIBI A1 00paOdOTKH, aHaIM3a M BU3yaJH3allMd YUCIOBBIX JIAHHBIX, B
TOM YHCIIE C BBIJIEJICHUEM Juana3zoHa TaOJIMLbl U yIIOPsI0UMBaHUEM (COPTUPOBKOI) €0 3JIEMEHTOB;

co3llaBaTb M IPHUMEHATh B DJEKTPOHHBIX Tabmuuax (GopMmyasl I pacd€ToB € HCIOJIb30BaHUEM
BCTPOEGHHBIX apH(MeTHuecKux (GYHKUUH (CyMMHpOBAHHE W MMOJCYET 3HAYECHUH, OTBEYAIOUIUX 3aJaHHOMY
YCIIOBHUIO, CpeqHee apu(pMETHUECKOe, MOUCK MaKCUMaJIbHOIO M MHUHHMAJIbHOIO 3HAa4YeHHs), aOCONIOTHOH,
OTHOCHUTENIbHOM, CMEIIAHHOH aJipecalny;

UCIOJIb30BATh JIEKTPOHHBIE TaOIMIIBI JUIS YMCICHHOTO MOJEIMPOBAHUS B MPOCTHIX 3a/layax U3 pasHbIX
MPEIMETHBIX 00JIacTel;

HCIOJIb30BaTh COBPEMEHHbIE HHTEPHET-CEPBUCHI (B TOM YMCIIE KOMMYHUKAIIMOHHBIE CEPBUCHI, 00JIaUHbIE
XpaHWIMILA JAHHBIX, OHJIANH-IporpamMMbl (TEKCTOBblE U TpadUyecKue penakTopbl, Cpelbl pa3paboOTKH)) B
y4eOHO U TOBCEAHEBHOM JeSITEIbHOCTH;

NPUBOANUTE TPUMEPBl HCIOIB30BaHHUsS T'€OMH(DOPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB TI'OCYAApCTBEHHBIX
yclyT, 00pa3oBaTeNbHbIX cepBUCOB IHTepHEeTa B y4eOHOM 1 MOBCEAHEBHON AESITENbHOCTH;

HCIOJIb30BaTh Pa3JIMYHbIE CPE/ICTBA 3AIIMUTHI OT BPEAOHOCHOI'O MPOrPAaMMHOT0O 00eCIeYeH s, 3alUIaTh
NEPCOHATBbHYI0 HMH(OPMAIMI0 OT HECAHKIMOHHMPOBAHHOTO [OCTyNa M €ro IOCJIEJACTBUN (pa3riaiieHus,
MOJIMEHBI, YTPaThl JAHHBIX) C Y4ETOM OCHOBHBIX TE€XHOJOTHYECKUX U COLMATIBHO-TICUXOJOTHUYECKUX acCTeKTOB
UCIONIb30BaHusl ceTu VIHTepHeT (cereBas aHOHMMHOCTb, LUGPOBOM ciell, ayTeHTUYHOCTh CYOBEKTOB H
PECYPCOB, OMACHOCTH BPEJOHOCHOTO KOJ1a);

pacrio3HaBaTh MONBITKA W MPEIyNpeXkaaTh BOBJICYEHHE ceOs M OKpYXKAIOIIUX B JECTPYKTUBHBIE U
KpUMHHaJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM 4Hciie KUOEepOYUIMHT, (DUIIKHT).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 Kommnsrorep — yHuBepcanbHOE YCTPOHUCTBO 5 Bbu6mmoteka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpaMMebl 1 JaHHBIE 4 Bubmmorexa LIOK
' POTP A https://m.edsoo.ru/7f41646e
bubmuoreka [IOK
1.3 K 2 1
OMIBIOTEPHPIE CCTH https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanus n napopMamoHHbIe 5 bubmmnoreka HOK
' MPOIIECCHI https://m.edsoo.ru/7f41646e
2.2 [IpencraBnenue nHGpOpMaLUU 9 Bubmmorexa HOK
' ped priatt https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nen 3. Un¢opmManmoHHbIe TEXHOJIOTUH
but6mmorekxa [IOK
3.1 T 6 1
CRCTOBBIE AOKYMEHTR! https://m.edsoo.ru/7f41646e
b K
3.2 KomnbrotepHas rpaduka 4 nbmorexa LO

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

bubnunorexa LIOK

: M i
33 YABTHMEIHBIC HpEseHTattit 3 https://m.edsoo.ru/7f41646e
Wroro no pazueny 13
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

8 KVIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
bubmuoreka [JOK
1.1 1
CHCTEMEI CHCICHI 6 https://m.edsoo0.ru/7f418516
1.2 DJIEeMEHThI MaTEeMaTUYECKOM JIOTUKH 6 1 bubmorexa LIOK
' https://m.edsoo.ru/7f418516
Hroro no pazgeny 12
Pa3zgen 2. AnropuT™Mbl U NIPOrpaMMHUPOBaHUE
51 Hcnonnaurenu u anropuTMsl. 10 1 bubnnorexa [HOK
' AJITOPUTMHYECKHE KOHCTPYKIHH https://m.edsoo0.ru/7f418516
59 P orpa oBa 9 bubmuorexa [JOK
: BIK TIPOTPAaMMHUPOBAHUS
porp P https://m.edso0.ru/7f418516
2.3 AHanu3 anropuTMOoB 2 Bubmiorexa LIOK
' P https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 I'moGanbHas cets IHTEpHET U CTpaTeruu 3 Bu6mmoteka [JOK
' 0€30I1aCHOr0 MMOBE/ICHHS B HEM https://m.edsoo.ru/7f41a7d0
12 Pabota B un(opmManmoHHOM 3 bubnnorexa [JOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3znea 2. TeopeTrudeckue 0CHOBbI MH()OPMATUKH
2.1 MopenupoBaHue Kak METOJ1 TO3HAHUS 8 1 brbmmorexa LIOK
' AP A https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 8
Pa3nes 3. AnropuT™Mbl M NporpaMMupoBaHue
3.1 Pa3paboTka anropuTMoB U mporpamm 6 1 bubmmorexa LOK
' P P porp https://m.edsoo.ru/7f41a7d0
bubmmoteka IIOK
3.2 Y 2
Hpaprerie https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bub OK
4.1 DNEeKTPOHHBIE TAOIUIIBI 10 nosmorexa I

https://m.edsoo.ru/7f41a7d0



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

WNudopmanroHHble TEXHOJIOTHH B

bubnunorexa LIOK

4.2 1
COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0

Wroro no pazueny 11

Pe3epBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/7f41a7d0

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yectBo 4yacos
Nen/m Tema ypoka Konrpoubnbie IIpakrHyeckue
Bcero
padoThI padoThI
1. Lenu n3yyenns npeamera «Mupopmaruka». TexHnka 6€30MaCHOCTH U paBHUIIa 1
palboThI Ha KOMIIbIOTEPE
2. Wudopmarus v JaHHbIC 1
3. WNudopmanroHHbIe MTPOIECCHI 1
4, dopMBbI TIpeicTaBICHUS HHPOPMALIHH 1
S. JIBOWYHOE MpeCTaBICHUE JaHHBIX 1
6. PaBHOMeEpHbIE 1 HEpaBHOMEPHBIE ABOUYHBIE KO 1
7. W3mepenue nudopmaruu. Iposepounas padora 1
8. Komnbrotepsl, ux pazHoodpasue, ycTpoicTBa U PyHKIIUU 1
HcTopus u COBpeMEHHBIE TEHIEHIIMU Pa3BUTHsI KOMIIBIOTEPOB. [lepcoHanbHbIN
9. koMmbtotep. [IpakTuyeckas pabora «BxiroueHre KOMIbIOTEPA U MOJTy4YEHUE 1
MH(}OpPMALIUU O €ro XapaKTePUCTUKAX»
[Iporpammuoe obecrnieuenne kommnbioTepa. [Ipaktrdeckue padoTsr «3ydenune
10 2JIEMEHTOB MHTEpQElica UCTIOIB3yeMON ONIEPAIITMOHHON CHCTEMBI», «3aInuTa 1

I/IH(I)OpMaI_II/II/I OT KOMIIBIOTCPHBIX BUPYCOB C ITIOMOIIBIO AHTUBHUPYCHBIX

poTpaMm»




11.

@aiinel 1 karanoru (mankwu). [pakrrueckas padota «llouck daiioB cpeacTBamu

OHCpaHI/IOHHOP'I CHUCTCMBI»

12.

PaGora ¢ daitmamu. [TpakTrdeckas padota «BeIOTHEHNE OCHOBHBIX OTEPAIIUN C

daitnamMu 1 mankamm»

13.

[onp3oBarensckuii nnTepdeiic. [Ipakrnyeckue padoTel «CpaBHEHHE Pa3MEPOB
TEKCTOBBIX, I'papuuecKux, 3ByKOBBIX U BUAeO(DainoBy; «Mcrnonp3oBaHmne

MIPOrPaMMBbI-apXUBATOPA»

14.

Komnsrotepnsie cetu. [lepenaua nadopmanui B KOMIBIOTEPHBIX CETSIX

15.

Anpecanus B cetu Uateprer. [Ipaktiuaeckas padota «Ilouck nadpopmarum mo

KJIFOYECBBIM CJIOBaM M 110 1/1306pa>KeHm0»

16.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKAIIUI U TpaBUiIa X
ucnonb3oBanus. [IpakTrueckas pabora «lcrnonp30BaHNE CEPBUCOB

WHTEpHET-KOMMYyHHKanuit». [IpoBepounas padota

17.

18.

19.

TekcToBbIE TOKYMEHTHI M TEXHOJIOTHUH UX co3nanus. Co31aHue TEKCTOBBIX
JIOKYMEHTOB Ha KommbtoTepe. [Ipaktuueckas padora «Co3nanre HEOOJIbIINX
TEKCTOBBIX JOKYMEHTOB ITOCPE/ICTBOM KBAJIU(HUIIMPOBAHHOTO KJIABUATYPHOI'O
MUChMA C MCIIOJIb30BaHUEM 0a30BBIX CPEJICTB TEKCTOBBIX PEIAKTOPOBY
CnocoOs1 popmatupoBanus Tekcra. [IpakTuueckas padorta «PopmaTupoBaHuE
TEKCTOBBIX JOKYMEHTOB (YCTaHOBKA MTapaMETPOB CTPAHUIIBI JOKYMEHTA,
(dbopmaTupoBaHUEe CUMBOJIOB U a03a1eB; BCTaBKa KOJOHTHUTYJIOB U HOMEPOB
CTpaHUI)»

CTp}/'KTypI/IpOBaHI/IC I/IH(pOpMaI_II/II/I B TCKCTOBBIX JOKYMCHTAX. HpaKTI/I‘-ICCKaSI




pabota «OdopmiieHHe CITUCKOB W TaOJIUIDY

Busyanuzanus naopManiy B TEKCTOBBIX JTOKyMeHTax. [IpakTiueckas paboTa

20. «BcraBka n300pakeHHii U APYrUX HETEKCTOBBIX JIEMEHTOB B TEKCTOBBIE
JOKYMEHTBI»
21. WuTennekTyanbHble BO3SMOKHOCTH COBPEMEHHBIX CUCTEM 00pabOTKH TEKCTOB
OrneHka KOJIMYECTBEHHBIX I1apaMeTPOB TEKCTOBBIX JOKYMEHTOB.
22. [IpakTruyeckas padora «OmnpeneneHne Koga CAMBOIIA B Pa3HbIX KOAUPOBKAxX B
TEKCTOBOM IIPOLIECCOPEN»
23 O06o00meHne U cucTeMaTu3ays 3HaHui 10 TeMe « TeKCTOBbIe JOKYMEHTBD».
' [IpoBepounas pabora
dopmupoBaHue U300pakeHUs Ha FKpaHe MoHuTOopa. Koguposanue 1gera.
24, [TpakTuyeckas padora «Omnpenenenne koaa seta B nanutpe RGB B
rpadUyeCcKOM peaaKTope»
. Kommnbrorepnas rpaduka. [Ipaktuueckas pabora «CoxpaHeHHE pacTpoBOTO Ipa
' ¢duueckoro n3o00pakxeHus: B pa3HbIX opMaTaxy
26 Co3naHue 1 pelakTUPOBaHHUE PACTPOBBIX IPahUUECKUX OOBEKTOB.
' [Ipaktrueckas padota «Co3nanne MHOTOCTOMHBIX PACTPOBBIX U300paKEHHIN
”7 [udpossie pororpadun. [IpakTrueckas padora «OCHOBHbBIE TPHEMBI
' penakTupoBaHus UPPOBLIX (hoTorpaduii»
Bekropnas rpaduka. Ilpaktuueckas pabora «Co3gaHue U peaaKkTHPOBAHUE
28. | wm300pakeHWS C TIOMOIIBIO HWHCTPYMEHTOB BEKTOPHOTO TpadudecKoro

penaKTopay.




[IpoBepounas pabota

29. | TexHonorusi MylnbTUMENA. 3BYK U BUICO 1
KomupoBanue 3Byka. [Ipaktrdeckas padboTa «3anuch 3ByKOBBIX (haitsioB ¢

30. | pa3IMyYHBIM KauyeCTBOM 3By4YaHUs (TJIyOMHOW KOJIUPOBAHUS U YACTOTOU 1
JIUCKPETU3AIUH )»

31. KommbrorepHas npezenranusi. PekomeHaanum no co3gaHuio npe3eHTaui.
Coznanue mynbTuMeauitHoM npesenTanuu. [Ipaktudeckas pabota «Co3znanue

- MIPEe3EHTAINH C TUIIEPCCHUIKAMU Ha OCHOBE FOTOBBIX IIA0JIOHOBY
O06o00mieHne npeacTaBIeHN 0 U(PPOBOM KOJTUPOBAHUN HETPEPHIBHBIX JAHHBIX.

- [IpoBepounas pabora :
O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH U YMEHUH 110 Kypcy HH(pOopMaTuKu 7

. KJlacca '

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




8 KVIACC

KoumnuectBo yacos
Ne n/m Tema ypoka B KourtpoJabHbie IIpakTuyeckue
cero padoThI padoThI
1 Heno3unyoHHble U TO3ULIMOHHBIE 1
CHUCTEMBbI CUHUCIICHUS
2 PasBepuyTas ¢popma 3anucu uucia 1
JIBonuHas cucrema CUMCIICHUA.
3 ApudmeTrndeckne onepanuu B IBOUIHON 1
CHUCTEME CUHCIICHUS
BocbmepuuHas cucrema cuuciaeHus 1
[llectHanuarepuyHas CUCTEMA CUUCIICHUS 1
6 [IpoBepounas pabdora o reme «CucTembl 1 1
CUHCIICHUSI»
Jlornueckue BbICKa3bIBaHUS 1
8 Jloruueckue onepanuu «u», <Ay, «He» 1
9 OrnpezenieHe UCTUHHOCTH COCTaBHOTO 1
BBICKA3bIBAHUS
10 TaGauIsl UICTUHHOCTH 1
11 Jlornyeckue 3J1€MEHTHI 1
12 KonTponpHas padora o Teme «IIeMEHTHI 1 1
MAaTeMaTUYECKOM JIOTUKI
13 [Tonstue anropurma. Mcnonaurenu 1
aIrOPUTMOB
14 Cgoiicta anroputma. CriocoObI 3anTucH 1
anropuTMa




AnropurMuyecKkas KOHCTPYKIUs

15 «cyuenoBaHue». JIMHEMHBIN AIrOPUTM

16 AnropuTMHYECKast KOHCTPYKIIHS
«BETBJICHHUEY: MTOJTHAS U HEMOIHAsL ()OPMBI

17 AnropurMuyecKasi KOHCTPYKIUS
«TOBTOPEHUE»

18 dopmaabHOE HUCIIOTHEHUE allTOpUTMA
Pa3paboTka HECIOKHBIX aITOPUTMOB C

19 UCTIOJIB30BAaHUEM LIUKJIOB ISl YIIPABICHHS
(bopMaTbHBIMU HCTIOTHUTEIISIMH
Pa3paboTka HECIOKHBIX aITOPUTMOB C

20 MCIIOJIb30BAaHUEM IIMKJIOB U BETBJICHHIA
JUTsL yripaBiieHus (popManbHBIMH
UCTIOTHUTEIISIMU

21 BrinonHeHue anropuTMoB
O0001IeHNe U cCUCTEMAaTH3AIINS 3HAHUI.

29 KonTposnbHas pabora no teme
«/cnomHUTENM U aITOPUTMBI.
ANropuTMHYECKHE KOHCTPYKLIUU

93 SA3b1k mporpammupoBanus. Crucrema
IPOTPaMMHUPOBAHUS

24 [Tepemennsie. OnepaTop NprCBauBaHUS

o5 [TporpaMMupoBaHue THHEHHBIX
QITOPUTMOB

26 PazpaboTka mporpamMm, copepaniux
oTIepaTop BETBIICHUS

27 Jnanorosas oTnaaka nporpamm




28 [uki ¢ ycnoBueM 1
29 [uki ¢ mepeMeHHo 1
30 O06paboTka CUMBOJIBHBIX JTAHHBIX 1
31 O06o001IeHre U CUCTeMaTH3alisl 3HAaHUH 110 1
TeMe «SI3bIK TPOTPaMMUPOBAHUSD)
Ananu3z anroputmMoB. OnpeneneHue
39 BO3MOXXHBIX PE3YJIbTATOB PAOOTHI 1
ITOPUTMA TIPU 33JaHHOM MHOYKECTBE
BXOJIHBIX JTaHHBIX
Amnanu3 anroputmoB. Onpezenenue
33 BO3MOJKHBIX BXOJHBIX JAHHBIX, 1
MIPUBOANINX K JAHHOMY PE3YJIbTaTy
PesepBusiit ypok. O60011eHNE U
34 CUCTEeMaTH3alMsl 3HAaHUH U YMEHUH 110 1
Kypcy HHPOpMATHKHU 8 Kilacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

KoumnuectBo yacos
Ne n/m Tema ypoka B KoHnTtpoJbHbIe IIpakTuyeckue
cero padoThI padoTsbI

1 I'mo6anpnas cetb MuTepuer. IP-agpeca 1
y3JI0B. bosbiine nanubie

2 HNudopmanronHas 6€301acHOCTh 1
VYder nousTHS 00 HUHPOPMALMOHHOM

3 0€30MaCHOCTH MIPU CO3IaHUH 1
KOMIUICKCHBIX HH(POPMAITHOHHBIX
00BEKTOB B BUJIE BEO-CTPAHHUII

4 Bunel nesrensHocTr B cetu UHTEpHET 1
O6naunble TexHONOTUU. VcTionbp30BaHe

5 OHJIalH-0(Hrca Il pa3paboTKH 1
JIOKYMEHTOB
O06001eHre U cucTeMaTr3aIs 3HaHUA
o TeMaM «I nobanvHas cetb IHTEepHET U

6 CTpaTeruu 6€30MacHOro MOBEICHHUS B 1
Heily, «PaboTa B mHGOpMalMOHHOM
MIPOCTPAHCTBEY

7 Mogaenu u MoaeIupoOBaHuUE. 1
Knaccudukanuu monenei

8 TabnuuabIe MOIETH 1
Pazpabotka o1HOTaOIMYHOI Oa3bl

9 nanHbIx. CocTaBJIeHHE 3apPOCOB K 0aze 1
TAaHHBIX

10 I'pad. BecoBas matpunia rpada. J[nuna 1




MyTH MEXAY BepIIMHaMU rpada.
Brrunciienne koauyecTBa nyTeil B
HaIpaBJIEHHOM aITUKINYECKOM Tpade

Hepeso. [Tepebop BapuaHTOB C MTOMOIIBIO

11
nepeBa

12 MareMaTnueckoe MOICIUPOBAHNE

13 Oranel KOMIIBIOTEPHOTO MOJIETIUPOBAHUS
O06o0uIeHne 1 cUCTeMaTH3AIMsI 3HAHUH.

14 KonTponbhas padota no teme
«MojenupoBaHie KaK METO/]] TIO3HAHUS
Paz6uenue 3a1aun Ha MOA3a1a4H.

15 CocraBieHue alropuTMOB U IIPOTPAMM C
WCTIOJIb30BAHNEM BETBJICHHUM, IIUKIIOB U
BCIIOMOTATENILHBIX aJITOPUTMOB

16 OnHOMEpHBIE MACCUBBI

17 Tunosble anropuT™Mbl 00pabOTKU
MacCHBOB

18 CopTtupoBka MaccuBa

19 O06paboTka MOTOKa JaHHBIX
O06001eHre U cucTeMaTU3alus 3HaHUH.

20 KonTponbHas padota no teme
«Pa3paboTka anropuTMOB U IPOrpamMm»»

21 VYupasnenue. Curnan. OOpatHas cBA3b

22 PoGoTu3npoBanHbIe CHCTEMBI

93 DneKTpOHHBIC TaOIUITBI. THIIBI TaHHBIX B
siyeiKax 3JIEKTPOHHOM TaOJINIIbI

24 PenaxktupoBanue u opmaTupoBaHue




TadJIUIL

Berpoennblie pyHKIMM 11 TOMCKa

25 MaKCUMyMa, MUHUMYyMa, CYMMBI U 1
CpeaHero apuMeTuIecKoro

26 CoptupoBka 1 (puiIbTpanus JaHHBIX B 1
BBIJICJIECHHOM JMaIla30He

97 [TocTpoenne auarpamm u rpauKoB B 1
JIEKTPOHHBIX TAOIUIAX

28 OTtHOcuTEeNnbHAs1, a0COIIOTHASA U 1
CMEIIaHHas aJipecarus

29 VY CII0BHBIE BHIYHCIIEHUS B 3JIEKTPOHHBIX 1
TadJmmax

30 Oo6paboTtka 60X HAOOPOB TAHHBIX 1

31 YuciaeHHOe MOJICIMPOBAaHUE B 1
AJIEKTPOHHBIX TaOIUIIAX

39 O06o01ieHne 1 cucTeMaTu3alys 3HaHuH 1
10 TeMe «JIEKTPOHHBIE TAOIULIBD)
Ponb nHOpMaLIMOHHBIX TEXHOJIOTUH B

33 Pa3BUTHH YKOHOMHKH MHUPa, CTPAHBI, 1
peruoHa

34 Pesepubiil ypok. O600611eHIE 1 1
cucremaruzanus. MiToroBoe moBropeHue

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KVIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1 I[To Teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha npuUMepax CMbICA MOHATUH  «MHMOpPMALUY,
11 «uHPOPMAIMOHHBIN  mpomueccy,  «obOpaboTrka  mHpOpMarum»,

«XpaHeHue nHpopMalumy, «repeaada HHHoOpMaIUN»

[IpuBoauTE mNpUMEpPHl COBPEMEHHBIX YCTPOWCTB XpAaHEHHUS U
1.2 nepeaayn  WHGOpPMANMK, CPaBHUBATh UX  KOJIWYECTBEHHBIE

XapaKTCPHUCTUKHU

HonyanL U HCIOJb30BaTh I/IH(bopMaI_II/IIO O XapaKTCPHUCTHUKAX

13 MEpCOHAJIBHOT'O KOMIIBIOTEpa H €ro OCHOBHBIX  3JICMCHTAax
(Hpoueccop, OlepaTuBHAA MaMATb, JOJI'OBPEMCHHAA  IaMATh,

yCTpOICTBa BBOJA-BBIBO/IA)

14 COOTHOCHTE XAPaAKTCPUCTHUKU KOMIIBIOTEPA C 3aa4aMH, pCIIaCMbIMH
C €ro MOMOIbIO

OpueHTHpOBaThCS B UEPAPXUUECKON CTPYKTYpe (ailioBOil cucTeMBbl
15 (3amuceIBaTh TMoOJNIHOE MMsA (aiina (karanora), myTe K (ailmy
(kaTayory) MO MMEIOUIEMYCS ONHMCAHUIO (ailIoBOM CTPYKTYpHI

HEKOTOPOT0 UH()OPMAIIMOHHOTO HOCHUTETIS)

PaGoTaths ¢ (aiioBoil cHUCTEMOIl MEepPCOHATBPHOIO KOMIIBIOTEpA C
HCIIOJIb30BaHNEM rpaduyeckoro uHTepdeiica: CO03/1aBaTh
1.6 (komMpoBaTh, IE€peMellaTh, I[EPEUMEHOBBIBATh,  YAAIATH U
apXuBHUpOBaTh (hallbl M KaTaJord, HCIOJIb30BaTh AHTUBUPYCHYIO

porpaMMmy)

Hckare uHpopMaiuio B MHTepHeTe (B TOM 4YHCIE O KIIOYEBBIM
CJIOBaM, MO U300pa)KeHHI0), KPUTHUECKH OTHOCUTHCS K HalJIEHHOMN
1.7 uH(pOpMaIIMK, OCO3HABATH OIMACHOCTH JJIsi JTUYHOCTH U OOIIecTBa
pacrnpocTpaHeHUs] BpEAOHOCHOM HH(MOpManuu, B TOM YHUCIE

AKCTPEMUCTCKOIO U TEPPOPUCTUUECKOTO XapaKTepa




18 [ToruMate CTpYKTYypy aipecoB BeO-pecypcoB

1.9 Hcnonb30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUMA

CO6J'II-OI[aTB TpC6OBaHI/IH Oe30macHoMi OKCILTyaTalluid TEXHHUYCCKHUX
CpCaACTB HH(bOpMaHHOHHLIX U KOMMYHUKAIIXMOHHBIX TGXHOHOFHﬁ,

coOiroaaTh CETeBOM JTHUKET, 0a30Bble HOPMbI HH(DOPMAIIMOHHOM

1.10
3TMKM H TpaBa TNpu pabdoTe C NPUWIOKECHUSIMH Ha JIIOOBIX
ycrpoiictBax U B MHTepHere, BbIOMpaTh Oe€30macHble CTpaTeruu
MOBEJICHHS B CETH
[TpuMeHSATH METOMBI MPO(PUIAKTHKN HETATHBHOTO BIMSHUS CPEICTB
1.11 MH(POPMALIMOHHBIX U KOMMYHHMKAIIUOHHBIX TEXHOJIOTUN Ha 370pPOBbE
MIOJIb30BATENS
2 [To Teme «TeopeTnueckre OCHOBBI HH(POPMATUKI
KonupoBath U gexoaupoBaTh COOOIIEHUS MO 3aJaHHBIM IpaBUIIaM,
”1 JEMOHCTPUPOBATh TTOHMMAHUE OCHOBHBIX HPUHIMIIOB KOAHPOBAHUS
uHGOpMaLlMK  pa3IUYHOM MHpUPOJbl (TEKCTOBOH, rpaduueckoi,
ayauMo-)
CpaBHHMBAaTh [UIMHBI COOOINEHUWH, 3alHMCaHHBIX B Pa3TUYHBIX
2.2 andasuTax, OIIepUpOBaTh eAMHHULIAMA MU3MEpEHUS
MHPOPMAIIMOHHOTO 00BEMA U CKOPOCTH TIepeIadr JaHHBIX
93 OneHnBaTh W CpaBHUBATh pa3MEPbl TEKCTOBBIX, TIpadHUUecKuXx,
3BYKOBBIX (haiiioB 1 Buaeo(hailioB
3 ITo Teme «MHOpMAITMOHHBIE TEXHOIOTHH»
[IpencraBasTe  pe3yiabTaTbl  CBOEM  JEATETBHOCTH B BHJIE
3.1 CTPYKTYPHUPOBaHHBIX WJLTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALUN
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 0011IEr0 00pa30BaHusA
pe3yjabTara
1 ITo Teme «Teopernueckre OCHOBBI HH()OPMATHKI
11 [ToscHAT, Ha mpUMEpax pasIuyus MEXIy [O3ULIUOHHBIMU U

HCIIO3UITMOHHBIMHU CUCTEMAaMH CUUCIICHUA

1.2 3anuceiBaTh U CpaBHUBATH Lienbie yucia oT 0 1o 1024 B pa3nuuHbIX




1.3

MO3UIIMOHHBIX CHCTeMaxX cuuciieHus (¢ ocHoBaHusmH 2, 8, 16),
BBINOJIHATH apU(PMETUYECKHE OTIEpalliy HaJl HUIMU

PaCKpBIBaTB CMBICH  TIOHSTHH «BBICKA3bIBAHHUC), <«JIOTHUYCCKAas

onepanus», «JI0rt4€CKOC BEIPAXKCHHUC)

14

3anuceIBaTh JJIOTHYECKHUEC BBIpaKCHUA C HCIIOJIB30BaHHUEM
JAU3BIOHKIWHY, KOHBIOHKIIUKA W OTpULAHUA, OIPCACIIATL HCTUHHOCTD
JJOTHYCCKHUX BBIpa)KCHHfI, €CJIM H3BCCTHBI 3HAYCHUSA HCTUHHOCTHU
BXOOAIIHUX B HECTO NCPEMCHHBIX, CTPOUTH Ta6JII/ILIBI UCTUHHOCTHU IJIA

JJOT'MYCCKUX BLIpa)KeHI/Iﬁ

[To TemMe «ANTOPUTMBI U IPOTPAMMHPOBAHUEY

2.1

2.2

PackppiBaThb  CMBICT TNOHATUH  «UCIOJIHUTEIbY»,  «AJITOPUTM»,
«IIporpaMMa», MNOHMMAsl pa3HUIy MEXAY YHNOTpeOJIEHUEeM 3TUX

TEPMHHOB B OOBIJICHHOH pedr U B HH(OpMATHKE

OnuceiBaTh AITOPUTM PCIICHHUA 3aJJa4r pa3JIMIHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUAC 0JI0K-CXEMBI

2.3

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYIO M HAa KOMIIBKOTCPE HCCIIOKHBIC
AJIrOpUTMBI € HMCIIOJIB30BaHUEM BETBICHUU WU OUKJIIOB  AJIA

yipaBJICHUSA UCITIOJIHUTCISIMU

2.4

Hcnons30BaTh KOHCTAaHTHI U MNEPpEMCHHBIC PA3JIMYHBIX THIIOB
(‘II/ICJ’IOBI)IX, JJIOTUYCCKHX, CHMBOJIBHBIX), a TaKXE COJACpKaAIIUC HUX

BBIPpAXKCHUSA, UCIIOJIB30BATh OIICPATOP IIPHUCBANBAHUA

2.5

2.6

Hcnons30BaTh Ipu pa3pa60TKe nporpamm JIOTUYCCKUC 3HAUCHUA,

Ooncpanr U BEIPAXKCHUA C HUMU
AHaJ'II/I3I/Ip0BaTI) MNPCAJIOKCHHBIC  aJITOPHUTMEIL, B TOM YHCIIC

OnpeaACiIsAiTb, KaKUC PE3YyJIbTaTbl BO3MOXHBI IpU  3daJaHHOM

MHOXECTBE UCXO/IHBIX 3HAYCHUH

2.7

Co3naBaTh W OTJIAXKUBaTh MPOrpaMMbl Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHbIi
AnroputTMuyeckuii SI3bIK), peayn3yrolue HECI0KHBbIE AJITOPUTMBI
00pabOTKH YHCIIOBBIX JAaHHBIX C WCIIOJB30BAaHUEM IMKJIOB W
BETBJIICHUI, B TOM YHCIE pEIM3YIOIIMe TIPOBEPKY JEIUMOCTU
OJTHOTO IIEJIOT0 YHCIIa Ha APYroe, MPOBEpKY HATypaJbHOTO YHCIIA Ha

IPOCTOTY, BBIACTICHUS ITU(P U3 HATYPAIBHOTO YHCIa

9 KUIIACCA




Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme «ludpoBas TpaMOTHOCTHY

11

1.2

Hcrnonp30BaTh COBpPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIIEC
KOMMYHUKAIITMOHHBIC CCPBUCHI, OGJ’I&‘IHBIG XpaHWwjviga HAJaHHBbIX,
OHJIAH-TIPOTPaMMBI (TEKCTOBBIC U TpapUUECKUE PETAKTOPHI, CPEIIbI
pa3paboTKu) B y4eOHOU U MOBCETHEBHOMN JEATEITLHOCTH

[IpuBOAMTH,  TPUMEpPHI  KCIOJIb30BaHMS  TeOWH(OPMAIIMOHHBIX
CEpBUCOB, CEPBUCOB TOCYIApCTBEHHBIX YCIYT, 00pa30oBaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCGHHCBHOﬁ ACATCIIbHOCTH

1.3

14

2.1

2.2

Hcnonp30BaTh pa3iuMyHbIE CPEACTBA 3aAIIUTHl OT BPEILOHOCHOIO
IIPOrPaMMHOTI0 o0ecrieyeHus, 3alUIIATh NIEPCOHAIbHYIO
MHGOpPMALMI0 OT  HECAaHKIMOHMPOBAHHOIO JOCTyHa M  €ro
NOCHEACTBUM (pa3rialieHusi, MOAMEHbI, YTpaThl JAHHBIX) C Y4ETOM
OCHOBHBIX  TE€XHOJOIMYECKHX U  COLMAJIbHO-IICUXOJOTHYECKUX
aCIeKTOB HCMOib30BaHUs ceth VHTepHeT (cereBas aHOHMMHOCTD,
U(POBOH Cllel], ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/1a)

Pacnio3HaBaTh TOMNBITKM M TNpeAyNpekiaTb BOBJICUEHHE ce0s U
OKPYKaIOIIMX B JECTPYKTHUBHbIE U KPUMHUHAJIbHBIE (POPMBI CETEBOU
AKTUBHOCTH (B TOM 4yucie KUOepOyJUIHHT, (PUIIHHT)

ITo Teme «TeopeTnueckre OCHOBBI THPOPMATUKI

PackpeiBaTh CMBICTT TOHATHM  «MOJECIBY», «MOJEIHPOBAHUEY,
ONpEAENATh BHJBl MOJENEH, OLEHUBATh aJEKBaTHOCTb MOJAEIU
MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBAHUS

Hcnonb3oBate rpadpl M JAEpeBbs A MOJECIUPOBAHUS CUCTEM
CETEBOM M MEPAPXUUECKON CTPYKTYpBI, HAXOAUTh KpaT4aWIINK MyTh

B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3ouBaTh 3aa4uu Ha 1oA3ajaqyr, COCTABJIATH, BBIIIOJIHATL BPYUHYIO
N Ha KOMIIBIOTEPE HECIOXHBIC aJITOPUTMBI C HCIIOJB30BaHUEM
BGTBHCHHﬁ, OUKJIOB HW  BCIIOMOTraTCJIbHbBIX  aJITOPUTMOB  IJIA

YIpaBJICHUA UCITIOJIHUTCIISIMU

3.2

CocTaBisTh M OTJIAXKUBAaTh MPOrPAMMBbl, pPEATU3YIOIIUE THUIIOBBIE




QITOPUTMBl  OOpaOOTKM YHCIIOBBIX MOCJEIOBATENBHOCTEN WIIH
OJIHOMEPHBIX  YHUCJIOBBIX  MAacCMBOB  (IIOMCK  MaKCHUMYMOB,
MUHMMYMOB, CYMMBbl MJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMH) Ha OJHOM M3 SI3BIKOB mporpammupoBanusi (Python,

C++, Ilackansb, Java, C#, llIkonpHbII AropuTMHYeCcKUi SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)

4.1

4.2

BeiOupars crmoco0 mpeacTaBiIeHHs JaHHBIX B COOTBETCTBUU C
MOCTaBIICHHOW 3amaueil (TaOiuIpl, CXeMbl, TpaduKH, TUarpamMmmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  INPOTPAMMHBIX  CPEJICTB

00pabOTKH JaHHBIX

Hcronp30BaTh 3IEKTPOHHBIE TAOMHUIBI Ui 00pabOTKH, aHAlW3a U
BU3YyalIM3al[Mi YHCJIOBBIX JIaHHBIX, B TOM 4YHUCJI€ C BbIICICHUEM
JIvarna3oHa TaOJUIBl W YIOPSAOYUBAHUEM (COPTUPOBKOM) €ro

OJICMCHTOB

4.3

CoznaBaTh W IMPUMEHSTH B 3JEKTPOHHBIX TaOIuMLaX (QOpMysbl JUIs
pacu€ToB C HCIOJB30BAHHEM BCTPOCHHBIX  apU(PMETHUYECKHX
byHKIMA (CyMMHpOBaHME W TOJCYET 3HAYCHHM, OTBEYAIOIIUX
3aJJaHHOMY  YCIIOBHMIO,  CpeAHee  apu(MeTHyeckoe,  IOUCK
MaKCUMaJbHOTO M MHHHUMAQJIBHOTO 3HAau€HHUsA), aOCOIIOTHOM,

OTHOCHTCHBHOﬁ, CMEIIaHHOM apecannuu

4.4

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/II_ILI HJIA YHUCJIICHHOTO
MOACIIMPOBAHUA B IMPOCTBIX 3aJadax H3 pa3HbIX M[TPEAMCTHBIX

oOnacren




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon

11

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

[udposast rpaMOTHOCTH

KommbroTep — yHHBEpCaIbHOE BBIYUCIUTEIBHOE YCTPONCTBO, paboTarolee 1o
nporpaMMe. THIIBI KOMIIBIOTEPOB: IEPCOHAIbHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI, CYNEpPKOMIbIOTEpbl. MoOunbHble ycTpoicTBa. TexHuka

0€30I1aCHOCTH U ImpaBujia pa6OTLI Ha KOMIIBIOTCPEC

1.2

13

14

OCHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpAa HW HX HA3HAYCHHC. HpOHCCCOp.
OHepaTI/IBHaSI U OOJIrOBpCMCHHAsA ITaMATh. YCTPOﬁCTBa BBOJa M BbIBOJA.
CeHCOpHHﬁ BBOA, JaTYUKHU MOOMIIBHBIX YCTpOﬁCTB, CpeacTBa

OMOMeTpHUYECKON ayTeHTU(HUKATUT

Hctopus pa3BUTUS KOMIIBIOTEPOB U MporpaMMHOro obdecneuenus. Ilokonenus
KoMIbloTepoB.  COBpEeMEHHblE  TEHJEHUUH  DPAa3BUTUS  KOMIIBIOTEPOB.
CynepKOMIIBIOTEPHI. [TapannenbHble BBIYHCIICHUS. IlepconanbHbII
koMmmbtoTep. Ilpomeccop M ero xapakTepuCTHKU (TakToBas 4acToTa,
paspsaHocTh). OnepatuBHasl MaMATh. JloIrOBpeMEHHas MaMsATh. Y CTPOMCTBA
BBOJa U BbIBoja. OOBEM XpaHMMBIX JaHHBIX (OlepaTHBHas MaMsATh
KOMIIBIOTEpA, JKECTKMM JIHUCK W TBEPAOTEIbHBIM HAKOIMUTENb, ITOCTOSHHAs

namsTh cMapT(oHa) U CKOPOCTh OCTYIA JJISl Pa3JINYHBIX BUAOB HOCUTEIEH

[Iporpammuoe obOecriedenne KommbloTepa. llpukinamHoe mporpamMmmHOE
obecrieyenune.  CucremHoe — mporpamMmHoe — oOecriedeHue.  CucTeMsl
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becriaTHeie n

yCIOBHO-OecmaTHbIe TporpaMMbl. CBOOOIHOE MMPOTrpaMMHOE O0eCcTieueHne

1.5

@aiinel 1 manku (karaigoru). Tumsl daiinos. ColicTBa ¢ailioB. XapakTepHbie
pasMmepsl (HalIoB Pa3IMYHBIX THIOB (CTpaHWIIA TEKCTa, SJIECKTPOHHAS KHHTA,

dotorpadus, 3anuck NECHU, BUICOKIIHII, TOTHOMETPAKHBIN QHIEM)

1.6

[Tpunuunsl noctpoenus ¢ainoBeix cuctem. [lomHoe ums ¢aiina (mamkwu,

karaniora). [1yTs k (aitny (mamnke, Katajaory)

1.7

@aitnoBelii  MeHemkep. Pabota ¢ ¢daimaMu W mankamu  (KaTaJOTaMH):
CO3/IaHKe, KOTMPOBAHUE, IepEMEIlleHIE, TIEPEUMEHOBAHNE U yalneHue (ailioB

u nanok (karanoroB). [Touck aiinoB cpeacTBamu oneparmoHHON CUCTEMBI




1.8

ApxuBanus qaHHbIX. Vcronb30BaHrue mporpaMM-apXuBaToOpoB

1.9

1.10

KommbrorepHbie BUPYChl U ApPyrue BPEIOHOCHBIE MporpaMmebl. [Iporpammbl

JUISL 3aLUTHI OT BUPYCOB

O0benuHeHne kommbiOTepoB B ceTh. Ceth MHTepHeT. Beb-cTpanuna, BeO-
cait. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. IlowckoBbie cHCTEMBI.
[Touck wHpoOpMaIMKM 1O KIOYEBHIM CIOBAaM W 1O H300pakeHUIO.

JloctoBepHOCTH MH(MOpPMAIUH, TOJydeHHON 13 MIHTepHeTa

1.11

CoBpeMeHHbIE CepBUCHI MHTEPHET-KOMMYHHUKAIUI

1.12

CereBoil sTHKET, 0a30Bble HOPMBI WH(GOPMAIMOHHOW 3TUKU U MpaBa IMpHU

pabote B cetu MaTeprer. CTparerun 6e3onacHoro mosejaeHus B UHTepHere

Teoperuueckrue 0CHOBBI UH(POPMATUKHI

2.1

2.2

2.3

Wudopmanuss — OJHO U3 OCHOBHBIX IIOHATUH COBPEMEHHOW HAyKH.
Nudopmanus kak CBeICHUS, TPEIHASHAYCHHBIC TSI BOCIIPUSATHS YSIIOBEKOM, U
uHpopmalug  Kak  JaHHbIE, KOTOpble MOTYT ObITh  00paboTaHbl

ABTOMATU3UPOBAHHOM CUCTEMOM

I[I/ICerTHOCTI) JaHHBIX. Bo3MOXHOCTE OmucaHus HCIIPCPBIBHBIX 00BEKTOB H
mponeccoB € NOMOIIBIO TUCKPCTHBIX JaHHBIX. I/IH(l)OpMaI_II/IOHHBIe IIPpOLECChI —

MPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, TPeoOpa30BaHUEM U Tlepeaadeii TaHHbBIX

CumBon. Andasur. MomHocts angasura. PasnooOpasue s13bIKOB U aji(haBUTOB.
EcrectBeHHble U (hopMasibHbIe SA3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonuHbIit andasut. KonndyecTBo BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOMHAIINIA)
¢uKkcupoBaHHOM aaMHBI B ABoMuHOM angasure. IIpeobpazoBanue srob6oro
andasuTa K 1BOMYHOMY. KOMTHMUeCcTBO pa3iIMyHbIX CIOB (PUKCHPOBAHHOH JITMHBI

B ajipaBUTE OMPEIENEHHON MOIITHOCTH

2.4

KOI[I/IpOBaHI/IC CHMBOJIOB OJHOI'O aJ'I(baBI/ITa C IIOMOIIBIO KOJOBBIX CJIOB B

npyrom andaBuTe, KOJ0Bas TAOIUIIA, TEKOUPOBAHNE

2.5

2.6

JBonunblii kon. IIpeacraBiieHHE MaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ajihaBUTE
Nudopmannonnbrii 005EM TaHHBIX. BUT — MUHIMaJIbHAST €MHUIIA KOJTUYECTBA

uHpopMaluu — ABOWYHBIN pa3psan. baiit, kunobaiit, merabaiT, ruradait

2.7

CKOpOCTB nepcaayn JaHHBIX. E,Z[I/IHI/II_II:I CKOpOCTH 1MCpcaavyu JaHHBIX.

Hckaxxenue upopmalu npu nepeaaye

2.8

KomupoBanue tekctoB. PaBHomepHbIil koa. HepaBHoMepHbIl koa. KonupoBka

ASCII. Bocbmubutnsie konupoBku. [lomstue o kommpoBkax UNICODE.




JlekogupoBaHWe  COOOIICHWH C  HWCHOJIb30BAaHUEM  PAaBHOMEPHOTO |

HEpaBHOMEPHOTO Koja. H(popMamoHHbIi 00bEM TeKkcTa

OOmiee mpencTaBieHUE O MUPPOBOM MPEICTABICHUH ayIHOBU3YAIbHBIX U

2.9 IPYTHX HENpepbIBHBIX AaHHbIX. Koxmposanume nsera. LlBeroBble Momenw.
Mogens RGB. I'my6una xonupoBanwus. [lanmutpa
PactpoBoe u BekTOpHOE mpencTaBieHre u3o0paxkeHuid. Ilukcensb. Onenka
2.10 nHpopManuoHHOTO 00BEMa rpaduyecKUX JaHHBIX JUII  PAacTPOBOTO
M300paxeHUs
KonmupoBanue 3Byka. PaspsgHocTs M 4dacTtoTa auckperusanuu. KommdecTsBo
2.11 KaHainoB 3amuch. OIleHKa KOJMYECTBEHHBIX I1apaMETpPOB, CBA3aHHBIX C
MPEJCTaBICHUEM M XpaHECHHEM 3BYKOBBIX (hailiioB
3 WudopmanroHHbIe TEXHOIOTHU
31 TexkcToBble JAOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHulla, abs3ail,
' CTpOKa, CJI0BO, CUMBOJI)
> TexkcToBBI mpoLEecCOp — HMHCTPYMEHT CO3JaHMsl, pEeJaKTUpPOBaHUS U
' ¢dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBojoB. Illpu¢t. Tunsl mpudros
33 (pyOnensle, ¢ 3acedykamH, MOHOIIMpUHHBIE). [lomykupHOe M KypcUBHOE
' HauepTranue. CBoiicTBa a0zaleB: TIpaHUIbl, a03alHBIA OTCTYIN, HMHTEpPBa,
BbIpaBHUBaHHE. CTUIEBOE OpPMATHPOBAHUE
34 CrpykrypupoBanue wuH(MOpMAMd C TIOMOIIBIO CIHCKOB ¥ TaOJHIIL.
' MHoroypoBHeBble ciucky. JloGaBneHue Tabauil B TEKCTOBbIE JOKYMEHTBI
35 BcraBka n300pakeHuil B TEKCTOBBIE JOKyMEHTHL. OOTekaHHe HM300pa)keHui
' TeKcTOM. BiiItoueHne B TEKCTOBBINA JJOKYMEHT AUarpaMM U popmyi
35 [TapameTpsl cTpaHullbl, Hymepalus cTpaHull. JloOaBieHue B JTOKYMEHT
' KOJIOHTUTYJIOB, CCHUIOK
[IpoBepka npaBonmcanus. PaccranoBka nepeHocoB. ['010COBOM BBOJ TEKCTA.
3.7 OnTnueckoe pacro3HaBaHHe TEKCTa. KomnbrotepHsiii IIEPEBO/L.
Wcnons3oBanue cepBrcoB cetu MHTepHET st 00pabOTKH TEKCTa
38 3HaKOMCTBO ¢ TrpapuUecKUMH  pelakTopaMu. PacTpoBble  PUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMHTHBOB
Omneparmu peaakTHPOBaHUS TpaUuecKux OOBEKTOB, B TOM YHCIE LU(PPOBBIX
3.9 dororpadumii: M3MeHeHHE pazMepa, OOpe3Ka, MOBOPOT, OTpaxkeHHWe, paboTa C

obnactsaMu (BbIJENICHHE, KOMUPOBAaHWE, 3AJIMBKA IIBETOM), KOPPEKIUS IIBETA,




SPKOCTU U KOHTPACTHOCTH
Bekropnas rpaduxa. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
3.10 CpeACTBaMHU TEKCTOBOI'O MpOIleccopa MM JIPYTHX MPOrpaMM (IIPHIIOKEHHIA).
Jlo6aBiieHrEe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI
311 [ToaroroBka MynbTUMEAUHHBIX Tpe3eHTanmid. Cnaiin. JloOaBieHue Ha claij
' TEKCTa U n300paxkeHnid. Pabota ¢ HECKOIBKMMU claiiiaMu
3.12 JlobGaBneHne Ha ciaii ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAIMs. [ unepcchiiku
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Teopernueckue 0CHOBBI MH()OPMATHKH
Heno3unmoHHele M MO3MIUOHHBIE CUCTEMbl  cuucieHus. AundaBur.
11 OcHoBanue. Pa3pépHyras gopma 3amucu uucna. IlepeBox B JecsATHUHYIO
CHCTEMY YMCell, 3alIUCAHHBIX B IPYTUX CUCTEMAX CUMCICHUS
1.2 Pumckas cucrema cunucieHus
JlBonyHas cuctema cuucienus. IlepeBoj nensix yucen B mpenenax ot 0 go
1024 B 1BOMUYHYIO CUCTEMY cUMcleHUs. BocbMepruyHas cucTeMa CUMCIIEHUSI.
13 [TepeBon umcen M3 BOCBMEPUUYHOW CHUCTEMbI B JBOMYHYIO U JAECATHYHYIO
' cucreMbl u obOpatHo. IlllectHammarepuynas cuctema cuucieHus. llepeBon
Yrcedl W3 IIeCTHAIIATEPHUYHOW CHCTEMBl B JBOWYHYIO, BOCHBMEPHUHYIO M
JECATUYHYIO CUCTEMBI 1 00paTHO
1.4 Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS
Jlornueckue  BbICKa3blBaHUsA. Jlormyeckue 3HAUYEHUS  BBICKA3bIBAaHM.
DJeMeHTapHbBIe M COCTaBHBIC BBICKA3bIBaHHA. JIOTWYECKHE ONEpaIiy: «H»
(KOHBIOHKIIHS, JIOTHUECKOE YMHOXKEHUE), «UIN» (AU3BIOHKLUS, JIOTHYECKOEe
1.5 CIOXKeHHEe), «He» (oruueckoe otpunanue). [Ipuopurer ormueckux
onepauuii. OrmnpeneneHre HUCTUHHOCTH COCTaBHOTO BBICKAa3bIBaHUS IPU
W3BECTHBIX 3HAUEHHSIX WCTHHHOCTH BXOISIIMX B HETO 3JEMEHTapHBIX
BBbICKa3bIBaHUI
16 Jlornueckne BbIpaxeHus. [lpaBuia 3amucH  JIOTMUYECKMX — BBIPa)KCHHUH.
' [TocTpoenue TabauL MICTUHHOCTH JIOTHUECKUX BBIPAXKEHUI
1.7 Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMH KOMITBIOTEpA
2 AJNTOPUTMBI M TPOTPAaMMUPOBAHUE
2.1 [lonarue anroputma. VcrmoiHUTENU aaropuTMOB. AJTOPUTM Kak IUIaH




YIpaBJICHUA UCIIOJTHUTCIEM

2.2

2.3

CgoiictBa anroputma. CrocoObl 3amucu anroputma (CJIOBECHBIM, B BHUJC

0JIOK-CXEMBI, IPOTPaMMa)

AnropurMuueckue KOHCTpyKuMHM. KoHCTpykuus «cienoBaHue». JIMHeNHHBbIH
anroput™. OTpaHMYEHHOCTb JIMHEHHBIX QJITOPUTMOB: HEBO3MOXKHOCTH
IIPEAYCMOTPETh 3aBUCUMOCTD I10CIJIEIOBATEILHOCTH BBINOJIHAEMBIX JIEUCTBUI

OT UCXOJHBIX JAHHBIX

2.4

KOHCTp}IKLII/Iﬂ «BCTBJICHHUC). IIOJIHAsA M HCIIOJIHAas (bOpMBI. Brimonnenue u
HCBBITIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTI) " JJOXKHOCTb BI)ICKa?;I)IBaHI/I?I). HpOCTI)IG

" COCTABHBIC YCIIOBUS

2.5

2.6

2.7

2.8

KOHCTPYKLII/IH «IOBTOPCHHUC). HHUKJIbI C 3aJlaHHBIM 4YHUCIIOM HOBTOpeHHﬁ, C

YCJIOBUECM BBIIIOJIHCHUS, C HepeMeHHOfI OUKJIa

PazpaboTka a5 GopManbHOrO HCHOJHUTENS aarOpuTMa, NPUBOJAIIETO K
TpeOyeMOMy pe3yibTaTy NpU KOHKPETHBIX MCXOAHBIX JaHHBIX. Pazpaborka
HECJIO)KHBIX QJITOPUTMOB C HCIOJB30BaHUEM ILMKJIOB M BETBJICHUH A
yrpaBieHus: (HOPMAIBHBIMUA HCIIONHUTEISAMH. BBINOJHEHHE anropuTMOB
BPYUYHYIO M Ha KommbioTepe. CHHTaKCHMYECKHE W JIOTHYECKHE OLIMOKH.

OTka3ssl

S3pik  mporpammupoBanusi  (Python, C++, Java, C#, IlkonbHblii
Anroputmuyeckuii S3pik). CuctemMa mporpaMMHUpPOBaHMS: PEJAKTOp TeKcTa
POTPaMM, TPAHCISATOP, OTIATIUK

[lepemennas: Tum, wMms, 3HadeHHWe. Llenbie, BEIIECTBEHHBIE M CHUMBOJIBHBIC

MNCPEMCHHBIC

2.9

OnepaTop IpucBavBaHUs. ApI/I(I)MCTI/I‘{CCKI/IC BBIPAXKCHUA U TNOPAHOK HX
BBIYHCIICHUA. OHepaHI/II/I C OCJIbIMH YHCIIaMHU:. ICJIOYUCIICHHOC ACICHUC,

OCTaTOK OT ACJICHMA. HpOBCpKa ACIIMMOCTH OJHOI'O TEJIOr0 YMUCjia Ha APYToC

2.10

BerBnenusi. CoctaBHble YCIOBUSA (3alMCh JIOTUYECKUX BBIPAXKEHUH Ha
U3y4yaeMOM S3bIK€ IporpaMMHpoBaHus). HaxoxaeHue MHHUMyMa |
MakcUMyma U3 JABYX, TpEX M UEThIpEX uyHcen. PemieHue KBaJpaTHOTO

YpaBHCHU:, UMCHOIICTO BCIICCTBCHHBIC KOPHU

2.11

I[I/Ia.HOI‘OBa}I OoTJIaJgKa Iporpamm: IMOMAroBOC BbIIIOJIHCHUEC, MTIPOCMOTP

3HAYCHHI BCJIIMYHH, OTHaL[O‘IHBIﬁ BBIBO, BBI60p TOYKH OCTaHOBA

2.12

[ukn c ycmoBuem. AnroputM EBknmma mayis HaxoXIAeHUS HaWOOJBIIETO

06H_I€I‘O ACIIUTECIIA  ABYX HaTypaJIbHBIX YUCCII. Pa3zOuenune 3ammcu




2.13

HaTypaJbHOI'O YKCia B MO3ULIMOHHOW CHCTEME C OCHOBAaHHEM, MEHBIINM WU
paBHbIM 10, Ha OTIENIBHBIEC TU(PHI
Hukn ¢ nepemeHHOW. AJITOPUTMBI IPOBEPKU JAEIUMOCTH OJHOIO LEJIOTrOo

YHclia Ha Ipyroe, IpOBEPKU HATYpaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIC) MEpPEMEHHEIE.
[NocumBonpHas o6paboTka cTpok. [loacdyér YacTOThl MOSBICHHUS CHMBOJIA B

cTpoke. BectpoeHnnble hyHKIMM 1711 00pabOTKU CTPOK

2.15

9 KJIACC

OHpe,I[eJ'ICHI/IC BO3MOJKHEBIX PE3YJIIBTAaTOB pa6OTBI aJIroput™Ma I1pu 3aJaHHOM
MHOXCCTBC BXOJHBIX HAHHBIX, ONPCACIICHUC BO3MOXHBIX BXOIHBIX HAHHBIX,

MNPpUBOJAAIINX K JAHHOMY PE3YJIbTATY

Kox

11

IIpoBepsieMblii 3JIeMeHT cO/lep:KAHUSA

Hudposas rpaMOTHOCTD

I'moGanbuas cers Wurtepner. IP-ampeca yznoB. CereBoe XpaHEHHE TaHHBIX.
Meroasl  MHAMBHUIYaJbHOTO U KOJUIEKTMBHOTO  pa3MELICHHsT  HOBOM
uHpopmarmu B MaTeprete. bonbime nanHbie (HHTEpHET-TaHHbBIE, B YaCTHOCTH

JIAaHHBIC COIMATIBLHBIX CETEH)

1.2

13

[Tonsstue 00 uHpopMaroHHONH Oe3omacHOCTH. YTPo3bl HH(OPMAIMOHHON
0e30macHOCTH Mpu paboTe B TIIOOAIBHONW CETH M METOJIbI NMPOTHUBOJACHCTBUS
uM. [IpaBuna GezomacHoi ayreHTH(UKaIKU. 3amuTa JUYHOW MHPOpMALUU B
cetu Hutepner. besomacHble cTparerum noBeAeHUsT B ceTH VIHTEpHeT.
[TpenynpexneHue BOBICUYEHUS B JIECTPYKTHBHbIE M KPHUMMHAIbHbBIE (OPMBI

CETeBOW aKTUBHOCTH (KHOepOyJITUHT, GUIIHHT U Ipyrue Gopmbl)

Bunsr gearensHoctu B MHTepHeTe. IHTEpHET-CEPBUCH: KOMMYHHUKAIIMOHHbIE
cepBHCHI (TTOYTOBas cyk0a, BUAE0-KOH(PEPEHII-CBSA3b U APYTHUE), CIIPABOUHBIE
CIIy’KOBl (KapThl, paclMcaHUsi WU JApPYrHe), IMOHCKOBBIE CIIYXOBbI, CIIy>KOBbI
OOHOBJIEHHMSI TpOrpaMMHOro obOecriedeHuss U Jpyrue ciyxObl. CepBuCHI
rocygapcTBeHHbIX yciayr. OOmaunble XpaHwiuma JgaHHbIX. Cpezactsa
COBMECTHOM pa3paboTKu JOKyMEHTOB (oHJalH-oducsl). IIporpammuoe
o0ecrieyeHne Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBBIE M Tpaduueckue

PEaKTOPBI, CPEMIbI Pa3padOTKU MPOTPaMM

Teopernueckre 0CHOBbI HHPOPMATHKU

2.1

Mopnenb. 3amauu, pemaeMble ¢ MOMOIIBIO MojaenupoBaHus. Knaccudpukamuum




2.2

2.3

Mozenel. MarepuanbHble (HaTypHbie) W WH()OpPMAIMOHHBIE MOJICIH.
HenpepeiBable u nuckpetHele mMojenu. Mmurannonusie moxaenu. Mrpossie
mogenu. OueHKka COOTBETCTBUS MOJENIU MOJIEIUPYEMOMY OOBEKTY U LIEJsM

MOJICTTUPOBAHHSI
Tabmuunsie moaenu. Tabaua Kak mpeCcTaBIeHUE OTHOLICHUS

ba3el ngansbix. OTOOp B TabnMie CTPOK, YIOBJIETBOPSIONIMX 33JaHHOMY

YCJIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAHHBIE U HEOPHUEHTHUPOBAHHBIC
rpader. [lnmuHa (Bec) peOpa. BecoBas matpuma rpada. JnmuHa myTH MExIy
BepiurHamu rpacda. [louck ontumanbHoro nytu B rpade. HauansHas BepiinHa
(MCTOYHHMK) W KOHEYHAas BepIIMHAa (CTOK) B OPUCHTHPOBAHHOM rpade.

Brruucnenue koaudecTna HYTeﬁ B HAITpaBJICHHOM allUKJIIMYCCKOM rpa(be

2.5

2.6

Hepeso. Kopensb, BepimHa (y3en), muct, pedpo (mayra) nepesa. Boicota nepesa.
[Mognepero. Ilpumepsbl wucmonb3oBaHus jaepeBbeB. Ilepebop BapuaHTOB ¢
MIOMOIIBIO JIepeBa

[lonatue w™areMaTuyeckol MOJIENH. 3aJaud, pelIaeMble C T[OMOIIbIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJIETTUPOBAHUSI. Otnnyne
MaTeMaTHYeCKOW MOJEeNM OT HaTypHOH MOJEIH U OT CJIIOBECHOTO

(JuTepaTypHOro) onucaHus oObeKTa

2.7

3.1

3.2

OTalbl KOMIIBIOTCPHOI'O MOJCIIMPOBAHUSA: ITOCTAHOBKA 3adavd, ITOCTPOCHHUC
MaTeMaTHIeCKOM MOICIIH, nporpamMmmHasl  p€ajin3anus, TECTUPOBAHUC,
MMPOBCACHNUEC KOMIIBIOTCPHOT'O OSKCICPUMCHTA, aHAJIU3 ¢€ro pe3yJibTaToB,

YTOUYHEHHE MOJEIIH
ANTOPUTMBI U IPOTPAMMUPOBAHHE

PazOuenue 3agaun Ha noxazaaauu. CocTaBieHHE aIrOPUTMOB U MPOTpaMM C
WCIIOJIb30BAaHUEM BETBIIEHUH, IIMKJIOB U BCIIOMOTATENIbHBIX AJITOPUTMOB IS

YIpaBJICHUA UCIIOJIHUTEIIEM WUIIW APYTUMU UCIIOJIHUTCIIIMU

Tabnuunple BennuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBlIeHUE H
OTJIaJIKa TIPpOTpamMM, pPEATH3YIONIUX THUIIOBBIE aJTOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YUCIOBBIX MAacCCHUBOB, Ha OJTHOM U3 SI3bIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackams, Java, C#, IlIkombpHbI AnroputMudeckuii SI3bIK):
3al0JIHEHUE YMCIIOBOTO MacCHBa CIy4allHBIMM YHCJIAaMH, B COOTBETCTBHH C
dbopmyioi WM myTéM BBOJIA YHCETl, HAXOXKICHUE CYMMBI 3JIEMEHTOB MaCcCHBa,
JIMHEUHBIM TIOMCK 3aJJaHHOT0 3HAYCHHUS B MACCHBE, MOACYET DJIEMEHTOB

MaccuBa, YAOBJIETBOPAIOMIUX 3aIaHHOMY YCJI0BHIO, HaXO0XJICHHUC




MUHUMAJIBHOTO (MaKCUMaJIbHOTO0) 3JeMeHTa MaccuBa. COpTUpOBKa MaccHBa

3.3

O6pa60TKa IIOTOKAa MJAaHHBIX: BBIYUCICHUC KOJIHMYECTBA, CYMMbI, CpPCIAHETO
apI/I(I)MeTI/I‘-IeCKOI‘O, MHHHUMAJIBHOI'O W MaKCHMaJIbHOI'O 3HA4YCHHUA OJICMCHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

4.2

VYmpasnenue. Curnan. O6paTtHast c¢Bs3b. [lomydeHne curHaioB oT IUGPOBBIX
JaTYUKOB (KacaHUs, pAcCTOSIHUS, CBETa, 3Byka M jpyroro). Ilpumepsl
UCIIONIb30BAaHUsl TMPUHLMIIA OOpaTHOM CBA3M B CHUCTeMax YIPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMH, B TOM 4Hcie B poOororexHuke. [Ipumepsl
pOOOTU3MPOBAHHBIX  CHUCTEM  (cUCTeMa  yIOpaBlIeHUS  JBUKCHHEM B
TPAHCIIOPTHOM cUCTEME, CBapOuHas JIMHUS aBTO3aBO/A, aBTOMATU3UPOBAHHOE
yIOpaBieHUE OTOIJICHMEM JIOMa, aBTOHOMHAsi CHCTeMa  yIpaBJICHHS

TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CUCTEMBI)
WNudpopmanmoHHbIe TEXHOJIOTUU

[Tonsitrie 00 3nMeKTPOHHBIX Tabnunax. TUIIBI TaHHBIX B sUEHKAX 3JIEKTPOHHOM
tabmunpl.  PemaktupoBanume u - QopmatupoBanue Tabmui. BcrpoeHHBIE
byHKIIMM  UIsT  TIOMCKa MaKCHUMyMa, MHHUMYyMa, CYMMBI H CpPEIHEro
apudmernueckoro. CopTUpoBKa JaHHBIX B BBIIEJICHHOM JUala3oHe.
[Toctpoenue puarpamMm (TucTorpamma, KpyroBas JaudarpamMma, TOYedHas

nuarpamma). Beioop tumna auarpamMmbl

[IpeobpazoBanue Gopmyn mpu konmupoBaHuu. OTHOCUTENbHASI, AOCOIOTHAS U

CMCHIaHHasg aapecauns

4.3

Y cOBHBIE BBIYUCIICHHUS B OJIEKTPOHHBIX Tabnuax. CyMMUpOBaHUE U TIOJCYET
3HAYECHHH, OTBEUAIOIIUX 3aJaHHOMY yclioBUIO. OOpaboTKka OOIBITNX HAaOOPOB

JaHHBIX. YncieHHOoe MOJCIIMPOBAHUC B SJICKTPOHHLIX Ta6m/1uax

4.4

Posib H(GOpPMAIMOHHBIX TEXHOJIOTHI B Pa3BUTUU 3KOHOMHMKH MHpa, CTPaHBI,
peruoHa. OTKpbITEIE OOpa3oBarenbHble pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMATUKON ¥  HMH(DOPMAIIMOHHBIMU  TEXHOJOTHSAMM:  BeO-aAM3aiiHep,
IPOrPaMMUCT, Pa3pabOTYUK MOOWJIBHBIX MPUIIOKEHUH, TECTUPOBILUK,
ApPXUTEKTOpP MPOTrPaMMHOTO OOECIEeYeHUs, CIIEUUAIUCT M0 aHAINU3Y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 11O HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOI' PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

1

11

1.2

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

3HaTh (IOHUMATD)

BnageHue OCHOBHBIMHM  TMOHSATUSIMHU: HHpOpMaIMs, Iepeaaya,
XpaHeHue u 00paboTka MHPOpPMAINH, aNTOPUTM, MOJIETh, ITUPPOBOIH
OPOAYKT ¥ UX HCHONb30BaHUE I pEHIeHHUs Y4YeOHbIX H

MMPAKTUYCCKUX 3aaa4

BJ'IaIIeHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpalusd,

JIOTNYCCKOC BBIPAKCHUC

YmeTh

2.1

2.2

2.3

YMeHue OIICPUPOBATL CAUWHUIAMU H3MCPCHUA I/IH(I)OpMaLII/IOHHOFO

00BbEMa U CKOPOCTH Tepe/Iavul JTaHHBIX

YMeHne 3anuchiBaTh UM CpaBHHBaATh Ienbie yucia oT 0 go 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIIEHHUS C OCHOBaHUsIMU 2, §,

16, BBINOJIHATH apUPMETHUECKHUE OTIEPALIUU HAJl HUMHU
YMeHrne KOAMpOBaTh M JIEKOAMPOBATh COOOIICHHS M0 3aJlaHHBIM
IpaBUjaM; IIOHMMAaHHME OCHOBHBIX IPUHLMUIIOB  KOJHUPOBAHUSA

UHGOPMAaLIUU Pa3IMYHON IPUPOABI: TEKCTOBOH, rpaduuecKoil, ay o

2.4

2.5

YMeHHe 3aluchiBaTh JOTHYECKHUE BBIPpAXKCHUA C HCHOJB30BAHUCM
JU3BIOHKINHK, KOHBIOHKOHWU W OTPUIAHHA, OIPEACIATH MCTUHHOCTH
JJOTHYCCKHUX BBIpa)KeHHfI, €CJIM HM3BCCTHBI 3HAUCHUA MHMCTHHHOCTH
BXOOAIIUX B HETO NEPEMCHHBLIX, CTPOUTH Ta6J'II/IHI)I UCTUHHOCTHU JIsA
JJOTHYCCKHUX BLIpa)KeHPIﬁ; 3alMUCBbIBATh JIOTUYCCKUC BBIPAXKCHUA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue COCTaBJISATh, BBHINIOTHATH BPYYHYIO M Ha KOMITBIOTEPE
HECJIO)KHBIE  QTOPUTMBI  JJIE  YIOPABICHHUS  HUCIIOJHUTEISIMH
(Uepenamka, YepT&KHWUK u Jpyrue); co3daBaTh M OTJIAXKUBATH
IporpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IllxonpHBIH AJTOPUTMHYECKUN  SI3BIK),

PCAIU3YIOIHUEC HECIIOKHBIC aJITOPUTMBIL 06p&60TKI/I YHUCJIOBBIX JAaHHBIX




2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUEM HUKIIOB U BCTBHCHHﬁ; YMCHHC pa36I/IBaTB 3aga4uu
Ha moJ3agavur, UCIO0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JIOTNYCCKUX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH Hp@ﬂﬂO)KGHHLIﬁ AJIropuT™, OIpPCACIIATh, KAaKHC
pE3yiabTaTbel BO3MOXHBI IIPpH 3aJaHHOM MHOXECTBE HMCXOAHBIX

3HaYEeHUN

YMeHue 3amucaTb Ha HM3y4aeMOM  S3bIKE IIPOrPaMMHUPOBAHMS
ITOPUTMBI [TPOBEPKHU JAEIMMOCTU OJIHOI'O LEJIOr0 4Yuciaa Ha JpYroe,
NPOBEPKH HATYpPAJIbHOTO YHCJIa HA TPOCTOTY, BBIACICHHS LU H3
HaTypaJbHOI'O YHCJIA, MNOUCK MAaKCUMyMOB, MHHHMYMOB, CYMMBbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

Bianenue yMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOM CTPYKType
¢aiinoBoit cucteMsl, paboTath ¢ (ailyIoBOi CUCTEMON MEPCOHAIBHOTO
KOMITBIOTEpa C HCIIOJIB30BaHUEM Trpaduueckoro uHTepdelica, a
MMEHHO: CO3/aBaTh, KONMPOBaTh, INE€pPEMEILaTh, NEPEHUMEHOBBIBATD,

yAAJIATh U apXUBUPOBATh (ailiibl U KaTajaoru

BJ'Ia}IeHI/IC YMCHUSAMU U HABBIKAMH UCIIOJIB30BaHUSA I/IH(bOpMaIII/IOHHI)IX
H KOMMYHHUKAIITUOHHBIX TEXHOJIOT UM AJig TIOUCKA, XPAHCHUA,

00paboTKH U Mepeaaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMaLIUN

YMmeHue BbIOUpaTh Coco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuIbl, cXembl, Tpaduku, TuarpaMmbl)
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  INPOrPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

YMenue ¢dopmanuzoBaTh U CTPYKTYpUpOBaTh  HH(OpMaIHIO,
UCTIONB3YSl DJIEKTPOHHBIC TaONUIBI 7isi O0O0padOTKH, aHalu3a W
BU3yaJIM3alliy YHCIIOBBIX JIaHHBIX, B TOM YHCJIE C BBIJICICHUEM
quana3oHa TaONWIbI U YIOPSJAOYMBAaHHEM (COPTUPOBKOH) €ro
AJIEMEHTOB; YMEHHUE MPUMEHATHh B AJIEKTPOHHBIX TaOIHIAX (GOPMYIIBI
U pacy€ToB C  HUCHOJB30BaHHWEM  BCTPOSHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; NCIOIh30BaTh
AIIEKTPOHHBIE TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00JacTei




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

NHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Hudposast rpaMoTHOCTH

HHHPar##H##1.1

@aiinel ¥ manku (kataynoru). [IpuHIUNBI mOCTpoeHus ¢GanlIoBBIX
cuctem. [ToHoe nmst daiina (manku). [Iyts k daiiny (manke). Pabora
c (aiimamMu M KaTaJoraMu CpEeACTBAMU OIEPAIIMOHHOM CUCTEMBbI:
CO3/IaHHe, KOMUPOBAaHHE, [EPEMEIICHNE, MEPEUMEHOBAHHE |
ynanenue (aitnoB u mamnok (katanoroB). Tumbl daitnos. CoiicTBa
¢aitno. @DaitnoBeiii  Menemkep. llouck ¢aiioB  cpencTBamu

OHepaHHOHHOﬁ CHUCTCMbI

1.2

O6benunenne koMnboTepoB B ceThb. CeTh MHTEpHET. Beb-cTpanuiia,
BeO-caiiT. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. Ilouckossie
cucrembl. [louck wuHMoOpMaNMKM 1O KIFOYEBBIM CJIOBaM U IIO
n3zobpaxxkenuto. JlocroBepHOCTh WHGPOpPMAIMK, TOJYYCHHOH U3

Wntepnera. IP-anpeca y3n0B. CeTeBoe XpaHEeHHE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

JIMCKpPETHOCTh JaHHBIX. BO3MOXXHOCTH OINUCAaHUS HEMpPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocTh andasButa. JIBoUYHBIA andaBuT.
KonnyectBO  BCEBO3MOXKHBIX ~ CIIOB  (KOZOBBIX  KOMOWHAIIMiA)
(buxcupoBaHHOM NIIUHBI B ABOWMYHOM aidasute. [IpeodOpasoBanue
moboro andaButa K ABOMYHOMY. KOIMYECTBO pa3nU4HBIX CJIOB
(bUKCUpOBaHHOM JJIMHBI B al(aBUTe ONpe1eIEHHON MOLTHOCTH.
KoaupoBanue cuMBOJIOB OJHOTO aji(haBUTa € MOMOUIBIO KOJOBBIX
cloB B Japyrom andaBuTe, KOJOBas TaOJHIa, JACKOAUPOBAHHE.
KonupoBanue texcroB. PaBHoMepHbIid koj. HepaBHOMepHBINH KOJI.
Kommpoka ASCIl. BocbmuOuTHBIE KOTUPOBKH. [loHsATHE O
koaupoBkax ~ UNICODE.  JlexomupoBanue  cooOmieHuil ¢
WCIIOJIb30BAHUEM  PAaBHOMEPHOIO M HEPaBHOMEpPHOTO  KOJa.

WudopmannoHHbIi 00bEM TEKCTa

2.2

Nudopmannonusiii 00EM HaHHBIX. BUT — MUHUMallbHAS €IUHHIIA
KoJMyecTBa HWHGPOPMAIMK — JBOWYHBIA  pa3psaa. EauHUIED
u3MepeHus: UHGOpMalMOHHOTO 00bEMa JNaHHBIX. bwur, OairT,

KWIo00anT, merabaiiT, rurabaiir. CKOpOCTh Tepelaydl JIaHHBIX.




Enunutel ckopocTu nepenayu JaHHBIX

2.3

Konmuposanue npera. LlBeroBrie monmenu. Moaenr RGB. I'myOuna
konuposanus. Ilamutpa.

PactpoBoe u BekTOpHOE mpeacTaBicHUE H300pakeHHi. [lukcensb.
Onenka wuH(OPMAIIMOHHOTO 00BEMa TrpadUUecKUX JaHHBIX JUIS

pacTpoBOro U300paskeHus

2.4

2.5

2.6

2.7

KO,I[I/IpOBaHI/Ie 3BYKa. PaSPH,I[HOCTB n yacroTa 3amucu. KomamuecTBo
KaHaJIOB 3aI1iCH.
OLIeHKa KOJIMYCCTBCHHBIX I1apaMcCTpoOB, CBA3aHHBIX C

MIPE/ICTaBICHUEM U XpPaHEHUEM 3BYKOBBIX (hailioB

Hemno3uimoHHbIE W TO3WIIMOHHBIC CHCTEMBI CUHCICHUS. AJ(aBuT.
OcHoBanue. Pa3Bépuyras ¢opma 3ammcu uucna. IlepeBon B
JECATUYHYI0 CHCTEMY 4YHCEJ, 3allUCAHHBIX B JIPYTHMX CHUCTEMax
CUMCIICHHUS.

PumMmckasg cucrema cuucieHus

JlBonyHas cuctema cumcieHus. [lepeBoa LebIX ducen B Mpenenax
or 0 no 1024 B nBoMuHyIO cuctemMy cuucieHus. BocbMepuunas
cucrema cuucienus. llepeBon 4ncen U3 BOCBMEPUYHOM CHCTEMBI B
JBOMYHYIO U JNECATUUHYIO CUCTEMBI U o0partHo.
lecTtHanuarepuuHas cucrema cuucieHus. IlepeBon uucen wus
LIECTHAATEPUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPUUHYIO H
JECATUYHYIO CHUCTeMbl M 00paTHO. ApupMeTHUeCKHe omepanyuu B

I[BOI/I‘IHOﬁ CHUCTEMEC CUUCIICHUA

Jlornueckne BBICKa3bIBaHMs. Jlormueckre 3HaUeHUST BBICKA3BIBAHMIA.
DONeMeHTapHble W  COCTaBHbIE  BbICKa3biBaHus. Jlormueckue
omepanuu: «u» (KOHBIOHKIIUS, JIOTHYECKOE YMHOKCHHUE), I
(TM3BIOHKIUS,  JIOTHYECKOE  CJIOXKEHHE), «He»  (JorHyeckoe
orpunanue). Ilpuopurer mnormyeckux omepanuil. OnpeneneHue
HCTUHHOCTH COCTaBHOTI'O BBICKA3bIBaHUS, €CIM H3BECTHBHI 3HAUCHUS
WCTUHHOCTH BXOJSIIMX B HEr0 JJEMEHTAPHBIX BbICKA3bIBAHUM.
Jlornueckue BolpaxkeHusd. [IpaBuna 3anucu JOrM4eCKUX BBIPAKEHUM.

[TocTpoenne TabauIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHUI

2.8

Jlormyeckne 3JIeMEHTH. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMU

KOMIIBIOTEpA

2.9

HemnpepsiBHBIE U IUCKpETHbIE MOAEHU. VIMUTALIMOHHBIE MOZCIIH.
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Urpossie monmenu. OneHKa aIeKBaTHOCTH MOJCIH MOJACIUPYEMOMY

00BEKTY M LEJISM MOJCIIUPOBAHUS

Tabnmuunsle moxenu. Tabmuua Kak NpeACTaBICHHWE OTHOUICHUS.
bazbel nanHbIX. OTOOp B Tabimuue CTPOK, YIOBJIETBOPSIOLIMX

3aJIaHHOMY YCJIOBHIO

I'pap. Bepmmna, pebpo, 1nytse. OpHEHTUpOBaHHBIE U
HeopueHTUpoBaHHbBIE Tpadsl. JlnmnHa (Bec) pedpa. BecoBas marpuia
rpada. JnuHa nmyrtm Mexny BepmuHamu rpada.  Ilomck
onTUMaJbHOrO MyTH B rpade. HadanpHas BepiinHa (MCTOYHUK) U
KOHEUYHas BepUInHA (CTOK) B OPUCHTHPOBAHHOM Tpade. Brruncnenne

KOJIN4YCCTBA HYTCﬁ B HAITPpaBJICHHOM allUKIINYCCKOM rpa(be

2.12

HepeBo. Kopenb, Bepmmna (y3en), JTUCT, pedpo (ayra) nepesa.
Bricotra nepea. IlonmepeBo. IIpumepbl MCHOIB30BaHUS JI€PEBBEB.

[TepeGop BapuaHTOB ¢ TOMOIIIBIO JIepeBa

3.1

AJNTrOpUTMBI ¥ IPOIPaMMHUPOBAHKE

CgoiictBa anroputma. CriocoObl 3amucH ajJropuTMa (CIOBECHBIN, B
BUJIe OJIOK-CXEMBI, POrpamMma).

CocraBieHHe aITOPUTMOB H TMPOTPpaMM C  HCIOJIB30BAHHUEM
BETBJIICHUH, LMUKIOB M  BCIIOMOTaTEJIbHBIX  aJTOPUTMOB  JJIS
ynpasneHusi ucnonxuteneM (PoOot, UYepenamka, YepréxHux u

apyrue). BhioJHeHHEe alropuTMOB BPYYHYIO U Ha KOMITBIOTEPE

3.2

SI3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#,
HIkonpHBINH ANTOpUTMUYECKUH S3BIK).

Cucrema mpOrpaMMHPOBAHUS: PEOAKTOp TEKCTa IMPOTPaMM,
TPAHCIATOP, OTIATIHK.

[lepemennas: Tum, ums, 3HadeHuwe. llenmbie, BelIeCTBEHHBIE U
CHUMBOJIbHBIC IIEPEMECHHBIE.

Omneparop npucBanBanus. Apu(pMeTHIeCKre BRIPAKEHUS U TOPSI0K
X BeMHUCIeHUsA. Onepanuy ¢ IEeNbIMA YUCIAMHU: IEJIOYUCICHHOES
JIeNIeHrue, OCTaToK OT JeneHus. BerBnenus. CocTaBHBIE YCIOBUS
(3amUCh  JIOTHYECKUX  BBIPAKCHUM HAa  HM3y4aeMOM  SI3BIKE
nporpaMMupoBanus). Haxoxnenne MUHIMYyMa

U MakCUMyMa M3 JBYX, TpE€X M YeThIpEX uwucen. Pemenue
KBaJIpaTHOTO ypaBHEHHS, UMEIOIIETO BEIIECTBEHHBIE KOpHU. LUK ¢

ycioBueM. AnroputMm EBKIuma uisi HaXOXIACHUS HaWOOJIBIIIETO




oluiero AenuTensi ABYX HaTypalbHbIX 4yucen. Pa3Ouenue 3amucu
HaTypaJlbHOT'O YHCJA B IMO3UIIMOHHOM CHCTEME C OCHOBAaHUEM,
MEHBIIUM WK paBHbIM 10, Ha oTaenbHble [HUGPHL. [ukmn c
MEepEMEHHON. AJTOPUTMBI MPOBEPKU JIETUMOCTH OJHOTO IEJIO0Tr0

yyclia Ha Ipyroe, IpOBEPKU HATYPaJbHOTO YMCIa Ha IPOCTOTY

3.3

3.4

3.5

3.6

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIC)
nepemennble. [locumBosibHass 00paboTka cTpok. Iloacuér 4acToThI
MOSIBIICHUSI CHMBOJIA B CTpPOKE. BCTpoeHHble (GYHKIHMH IS

00paboTKHU CTPOK

Omnpenenenre BO3MOXHBIX PE3yAbTaTOB PA0OTHI aIrOpUTMA IPH
JaHHOM MHOJKECTBE BXOJHBIX JaHHBIX, ONPEIEICHHE BO3MOKHBIX

BXOJAHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY PEC3YyJIbTaTy

TaOnuunble BenmuuuHbl  (MaccuBbl). OJHOMEpPHBIE  MAacCCHUBBI.
CocraBieHne W OTJIaJKa NPOTrpPaMM, pPEATU3YIOLUIMX THUIOBbIE
JITOPUTMBbI 00PAaOOTKU OJTHOMEPHBIX YMCIOBBIX MACCUBOB, HA OJHOM
u3 s36IK0B mporpammupoBanus (Python, C++, Ilackans, Java, C#,
IkonpHBI  ANTOpUTMHYECKUN SI3BIK): 3alOJIHEHHE YHCIOBOIO
MaccHBa CIy4yallHBIMM YMCJIAaMH, B COOTBETCTBUM ¢ (opMynol uiu
nyTéM BBOJA YHCEN, HAXO0XJIEHHUE CYMMBbI 3JEMEHTOB MaccCHBa,
JUHEWHBIH TOWUCK 3aJaHHOTO 3HAYeHHs B MAacCHBE, MOJCYET
9JIEMEHTOB MacCHBa, YJOBJIETBOPSIOUIMX 3aJJaHHOMY YCJIOBHIO,
HaX0XXJCHHUEe MUHMMAJIbHOIO (MaKCHMAJIBHOTO) 3JIEMEHTAa MacCHBA.
CoptupoBka Maccua. OOpaboTKa IMOTOKa JAHHBIX: BBIUHUCIECHUE
KOJINYECTBA, CYMMBI, CPETHEr0 apu(pMETUYECKOT0, MUHUMAJIbHOTO U
MaKCHUMaJbHOTO  3HAYEHHUS  DBJEMEHTOB  IOCJEI0BaTEIbHOCTH,

YIOBJIETBOPSIOLINX 3a/IaHHOMY YCJIOBHIO

VYmupasnenue. Curnan. OOpartHas cBs3b. [lomyueHune CHUTHAIOB OT
nM(POBBIX JAaTUYMKOB (HAlpUMep, KacaHWs, pPACCTOSIHH, CBETa,
3ByKa). Ilpumepsl HCMOIB30BaHUS TPHUHIUIIA OOpAaTHON CBSI3U B
CUCTEMax YIpaBJIEHUS TEXHUYECKHMU YCTPOWCTBAMH C IMOMOIIbIO

JaT4YUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

HNudopmannoHHble TEXHOJIOTUH

4.1

TexcToBblE NOKYMEHTBI M HUX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHMIIA,
a03ar1, cTpoka, CII0BO, CUMBOI).

TexcToBbIN MpoliecCOp — UHCTPYMEHT CO3JaHUs, PEAaKTUPOBAHUS U




dhopmaTupoBaHUs TEKCTOB. [TpaBuna Habopa TEKCTa.
PenaktupoBanue tekcra. CBoiictBa cumMBosioB. Ilpudt. Tums
mpudToB (pyOseHbIe, ¢ 3aceUyKaMu, MOHOIUPUHHEIE). [TomyxupHOe
U KypcuBHOe HauepTanue. CBOMCTBa a03aleB: TpaHUIIbI, a03aIlHbIHI
OTCTYyIl, MHTEpBajl, BblpaBHUBaHUE. [lapameTpbl  CTpaHHULIBI.
CruneBoe ¢opmatupoBanue. CTpyKTypupoBaHHE HWH(MOpPMALIUU C
MOMOIIBI0  CIHUCKOB M Talbiaui. MHOTOYpOBHEBBIE  CITMCKH.
JlobGaBnenne TabnMil B TEKCTOBBIE  JOKYMEHTHI.  BcraBka
M300paKeHU B TEKCTOBBIE JOKYMEHThL. OOTeKaHHE H300paKeHH
TEeKCTOM. BKIIFOUeHHE B TEKCTOBBIM JIOKYMEHT Auarpamm, (Gopmy,

HyMeEpalun CTpaHHuL, KOJIOHTUTYJIOB, CCBUJIOK U APYTHUX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpauuecKux NpUMUTHBOB.

Omnepanyu penakTUpoBaHus rpaduyecKux OOBEKTOB, B TOM HYHCIE
nudpoBbIx ¢doTorpaduii: W3MEHEHHE pa3Mmepa, oO0pe3ka, MOBOPOT,
oTpakeHue, pabora ¢ 00nacTsIMH (BBIICIIEHHUE, KOMHPOBAHUE,
3aMBKa IIBETOM), KOPpEKLHUs I[BETa, SAPKOCTH U KOHTPACTHOCTH.
Bexropnas rpaduka. Co3nanrue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpeACTBaMH TEKCTOBOIO IpoLeccopa MM JPYTUX Iporpamm

(npunoxenwuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

[loaroroBka mMynbTUMeNUUHBIX npe3eHTanuil. Cnaiin. JlobGaBieHue
Ha CJaliJ TeKcTa U n300pakeHuil. Pabota ¢ HECKOIBKUMHU ClalijaMHu.
JloGaBieHue Ha ciailJl ayAMOBHU3YyalbHBIX JaHHBIX. AHUMAIUS.

I'mnepcceslinku

4.4

Tunsl JaHHBIX B siUEHKax 3JMEKTPOHHOM TaOnuibl. PenaktupoBanue u
¢bopmatupoBanue Tabmuil. BcerpoenHble GyHKUIMM IS TIOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI U CpPEIHEro apupMeTHYECKOro.
CopTupoBKa [JaHHBIX B BbIAEICHHOM Juamnas3oHe. I[loctpoenue
auarpamMMm  (TUCTOTpaMMa, KpyroBas  JauarpamMma, TOYEUYHas
nuarpamma). Beibop tuma muarpammsl. [IpeoOpazoBanue dopmyn
npu KomupoBaHUU. OTHOCHUTENbHAs, a0CONIOTHAS W CMEIIaHHAs

aapecanus

4.5

VYciioBHBIE BBIYUCICHHS B AJIEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE
M TOACYET 3HAYCHUI, OTBEYAIOIIMX 33JaHHOMY  YCIIOBHIO.
O6paboTtka 60X HAOOPOB JaHHBIX. YUCIIEHHOE MOJICIIMPOBAaHHUE

B DJICKTPOHHBIX Ta6n1/1uax




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



