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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo uH(OpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus COCTaBIeHA HA
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTEIbHOM MPOrPaMMEI
OCHOBHOTO o0mero oopaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepaabHOU
paboyeii mporpaMMbl BOCITUTAHUSL.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIeH CTpaTerui 00y4YeHus,
BOCIIUTAHUS M Pa3BUTHS OOYyYaloOUmIMXCsl CpeACTBAMH HMH(GOPMATHKM Ha 0a30BOM YpOBHE,
yCTAHABIMBAaeT  O0S3aTeNIbHOE  MPEIMETHOE  COJIEp)KaHue,  NPEAyCMaTpUBaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zeiiaM U TeMaM.

[lporpamma 1o wuH(OpPMAaTHUKE OINpeAesieT KOJMYECTBEHHBbIE M KAaueCTBEHHBIC
XapaKTEPUCTHKN Y4eOHOTO MaTepuana s KaXJOro TojAa H3y4YeHHs, B TOM 4YHCIE Ui
COZIEPKATEIbHOTO HATOJHEHHS pa3sHOTO BHJIA KOHTPOJIS (IIPOMEXKYTOUYHOW aTTeCTaluH
00y4arouxcsi, BCEpOCCUNCKHUX IPOBEPOUYHBIX pabOT, rOCYAAPCTBEHHOM UTOTOBOM aTTECTALINH).

[Iporpamma mo mH(MOpPMATUKE SBISETCS OCHOBOHM JJISI COCTABIICHUSI aBTOPCKUX YY4EOHBIX
pOTpaMM, TEMAaTHYECKOTO IUTAHUPOBAHUS Kypca YUUTEIIEM.

Llensimu n3ydeHust nHPOPMATHKH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs SBIISIOTCS:

¢dopMHEpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAaykd HMHGOPMATUKH, JOCTIKCHUSM HAyYHO-TEXHHMYECKOTO mporpecca |
OOIIECTBEHHOM MPAKTHKH, 38 CYET Pa3BUTHUS NPEACTABICHUN 00 HH(pOpMaIK KaK O BaKHEHIIIEM
CTPaTEern4eckOM pecypce pa3BUTHA JHYHOCTH, TOCYIApCTBa, OOIIECTBAa, MOHUMAHUS DOJH
MH(POPMALMOHHBIX MPOLECCOB, MHPOPMALMOHHBIX PECYpCOB U MHPOPMALMOHHBIX TEXHOJIOTHH B
ycIoBUAX 1IM(poBoi TpaHCchHOpMaIII MHOTHX C(ep KU3HU COBPEMEHHOTO O0IIIECTBa;

oOecrnieyeHre ycloBUM, CIOCOOCTBYIOIIUX PAa3BUTHIO aITOPUTMUYECKOTO MBILIUIEHUS Kak
HE00XO0IMMOT0 yCJI0BUS NPOPECCUOHATBHOMN JIEeSTENbHOCTH B COBPEMEHHOM MH()OPMAIlMOHHOM
oO1ecTBe, MPEANoJararollero CrnocOOHOCTh O0yYaromerocs: pa3ouBaTh CIOXKHBIE 3a/lauyd Ha
Ooiee MpocThble NOJ337ayd, CpaBHUBATh HOBBIE 3aJaud C 3ajJayaMH, DPEUIEHHBIMU paHee,
OTIPEeNeNATh MIATH JUIS JOCTIKEHHS Pe3yiibTaTa U TaK Jajiee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETEHIMH OOydaromuxcs B O0JIACTH HCHOJIb30BAHUS
UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCIIE€ 3HAHW, YMEHUH U HABBIKOB
paboTel ¢ uH(popMalMel, MPOrpaMMHUPOBAaHUS, KOMMYHHKAIlMM B COBPEMEHHBIX HHU(POBBIX
cpenax B yCJIOBUsIX oOecrieueHus] HHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH 00YYarOIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O M M30MPATENBHOIO OTHOIIEHHS K MHPOpPMALUU C y4ETOM
NPaBOBBIX M OTHUYECKUX AaCIEKTOB €€ paclpOoCTPAaHEHHs, CTPEMIICHHS K TPOJODKEHHUIO
oOpa3oBaHus B 00JacTH MH(MOPMALMOHHBIX TEXHOJOTMH W CO3HMIATENbHON MAEATENbHOCTH C
NPUMEHEHHEM CPEICTB MHPOPMAIMOHHBIX TEXHOIOTHH.

HNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTh WH(OPMATHKH KaK HAyYHOW IWCHIWIUIMHBI, W3ydarolleld 3aKOHOMEPHOCTH
OPOTEKaHUS W BO3MOXKHOCTH aBTOMAaTHU3allMd WH(POPMALMOHHBIX MPOIECCOB B Pa3TUYHBIX
cucTeMax;

OCHOBHBIE 00JaCTH NpHUMEHEHHs HH(POPMATUKH, NpPEeXae BCero HH(GOPMAIMOHHbIE
TEXHOJIOTUH, YIIPABIICHHE U COIUATEHYIO Chepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATUKU U HH(POPMAIIMOHHOHN e TETbHOCTH.

N3yuenne wHPOpPMAaTHKM OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsT 00YUAIOIIErocs, ero >KU3HEHHYIO TO3UIUIO0, 3aKJIaIbIBA€T OCHOBBI MOHMMAaHUS
NPUHONANOB (QYHKIMOHMPOBAHMS W HCHOJNB30BaHMSA WH(POPMAIMOHHBIX TEXHOJOTUH Kak
HEOO0XOIMMOT0 MHCTPYMEHTa NPAKTUYECKH JIIOOOW NESATEIbHOCTH M OIHOrO W3 Haumboee
3HAYMMBIX TEXHOJIOTHYECKHUX IOCTHIKEHHH COBPEMEHHOW NMBMIM3AnMK. MHOTHE IpeaMeTHbIE
3HAHUS U CIIOCOOBI JIEATEIBHOCTH, OCBOCHHBIE O0YYAIOUUMHCS MPU U3YYEHUH WH(POPMATUKH,
HAaxXoJiIT NPUMEHEHHE KaKk B paMKax oOpa30oBaTeNbHOrO Tpolecca NpPU HM3YYEHHH APYTUX
IpPEIMETHBIX O0JIacTei, TaK W B MHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBSTCS 3HAUMMBIMHU JJIS



(bopMHpOBaHUs KAYeCTB TIUYHOCTH, TO €CTh OPUEHTHPOBAHBI HA POPMUPOBAHUE METATIPEAMETHBIX
Y JINYHOCTHBIX PE3yJbTaTOB O0YUEHHUS.

OcHoBHble 3amaun  yueOHoro mnpeamera «HWudopmatuka» — copmupoBath Yy
o0ydJaronuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY’)KEHHsI, IpPEeACTaBICHUs 00 MCTOPUM U TEHAECHUMSAX Ppa3BUTUS HMH(OPMATHKH IEpuona
M ppoBON TpaHCPOPMALIMU COBPEMEHHOTO OOIIECTBA;

3HAHUs, YMEHUS U HaBBIKM I'PaMOTHOM IIOCTAHOBKH 3aJjay, BOSHUKAIOIUX B IPAKTUYECKON
JeSITeIbHOCTH, /IS X PEIICHHS ¢ MOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS U HABBIKU
(opMannM30BaHHOTO OIMCAHUS TOCTABICHHBIX 33/1a4;

0a3oBble 3HaAHU 00 UHPOPMAITMOHHOM MOJAEITHUPOBAHUH, B TOM YHCIIE O MAaTEMAaTUYECKOM
MOJICJIUPOBAHHH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYpP UM yMEHHUE NPUMEHSTH STH 3HAHHS IS
HOCTPOCHMS AITOPUTMOB pPEIIeHUs 3a/1a4 [10 UX MAaTeMaTHYECKUM MOJIEIIsM;

YMEHUSI U HABBIKH COCTaBJICHHS IMPOCTBHIX MPOTPaMM IO MOCTPOSHHOMY aJrOpUTMY Ha
OJITHOM U3 S3bIKOB ITPOIpaMMHUPOBAHUS BBICOKOI'O YPOBHS;

YMEHUSI W HaBBIKK 3(PPEKTHBHOTO HCIOJIB30BAHUS OCHOBHBIX THUIIOB MPUKIIAJIHBIX
nporpaMm (MpUJIOKEHH) 001ero Ha3HaueHUsl U UH()OPMAIIMOHHBIX CUCTEM JUIs PEIIEHUs ¢ MX
MOMOIIIBI0 TPAaKTUYECKUX 3a]ad, BiaJeHHe 0a30BHIMH HOPMAaMH HH()OPMALMOHHOW ATHKU H
npaBa, OCHOBaMH MH(OpMaIIMOHHON 06€3011aCHOCTH;

YMEHHE TPAMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHsS] MPAKTHYECKUX 3a7ad C
IOMOIII0  MH(GOPMALMOHHBIX  TEXHOJOTHM, MNPUMEHSATh IIOJIyYE€HHBIE pE3yJIbTaThl B
IIPAaKTUYECKON JEATEIbHOCTH.

[lenu u 3amaun u3ydyeHHs: MHPOPMATUKUA HAa YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUs
ONPEAENAIOT CTPYKTYpPY OCHOBHOTO COJAEp)KaHMsSI y4eOHOro MpeAMeTa B BHJIE CIEIYIOIIUX
YeThIPEX TEMATUUYECKUX Pa3/esoB:

1u(poBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha u3yuenune nundopmaruku Ha 6a3oBoM ypoBHe oTBoauTCs 102 vaca: B 7 kiacce — 34 yaca
(1 gac B Henenro), B 8 kiacce — 34 yaca (1 yac B Henento), B 9 knacce — 34 yaca (1 yac B Hefiento).

PEAJIMBAIIASA MOJYJISA «IIIKOJBHBIN YPOK» PABOYEN ITPOI'PAMMBI
BOCIIUTAHUS

B mnpouecce peanuzanuu paboueil nmporpammsl  yueOHoro mnpeamera «Hudopmatrka»
IPOMCXOIUT JOCTH)KEHUE JTMYHOCTHBIX PE3yIbTaTOB B paMKax peanuzanuu Moayns «lIIkonbHbri
ypoK» paboueil mporpaMmbl BOCIIUTAHHUS, @ UMEHHO:

- aKTUBU3AIUS] MOTHBALIUHU K TIO3HAHUIO U 00yUYECHHIO;

- opMupoBaHue y 00yUJarOIMMUXCSI OCHOB POCCUUCKON UICHTUYHOCTH;

- (hopMuUpOBaHHE TOTOBHOCTU OOYYAIOLIUXCS K CAMOPA3BUTHIO;
- q)OpMI/IpOBaHI/Ie INEHHOCTHBIX YCTAHOBOK M COMAJIBHO 3HAYMMBIX KAa4CCTB JIMYHOCTH.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

HudppoBasi rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KomnbroTep — yHHBEpCAIbHOE BBIYUCIUTENBHOE YCTPOHCTBO, padoTarolee o IporpaMMme.
Tunel  KOMIBIOTEPOB:  NEPCOHANBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CyIIepKOMIbIOTEPbl. MOOUIIBHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa U UX HasHaueHue. lIpomeccop. OmneparuBHas u
JIOJITOBPEMEHHAs aMsATh. Y CTpOHCTBa BBOJIA U BbIBOJ1a. CEHCOPHBIN BBOJ, AATYMKH MOOUIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOI ayTeHTU(DHKAIHH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMMHoOro obecrnedyeHus. IlokoseHus
KOMIIbI0TepOB. COBpEMEHHBIE TEH/ICHLIUU PAa3BUTHSI KOMIIbIOTEPOB. CyNepKOMIbIOTEPHI.

[TapasienpHble BEIYUCIEHUS.

Ilepconanbubiii koMmnbioTep. l[Iporeccop M ero xapakTepuUCTHKH (TaKTOBas 4acToTa,
paspsaaHocTh). OnepaTuBHas nMaMATh. JloJroBpeMeHHas naMsaTh. Y CTpOHCTBA BBOJA U BBIBOA.
OO0BEM XpaHUMBIX JJAaHHBIX (OIEepaTHBHAs AMATh KOMIIBIOTEPA, KECTKUNA U TBEPLOTEIbHBIHN AUCK,
MOCTOSIHHAS TTAMATH CMAapT(OHA) U CKOPOCTH JIOCTYIIA ISl pa3JIMYHBIX BHJIOB HOCUTEIICH.

TexHuka 0€30MacHOCTH U MTpaBUiIa pabOThI Ha KOMITBIOTEPE.

IIporpamMmbl 1 1aHHBIE

[TporpammHoe oOecneueHne kommbtoTepa. llpukinaanoe mnporpamMMmHoe oOecreyeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl mnporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM M JaHHBIX. becniatHele W yclioBHO-OeciuiaTHele mporpammbl.  CBoOOJIHOE
pOrpaMMHOE 0OecTieueHue.

@aiinsl 1 manku (katanoru). [Tpuniunsl noctpoenus ¢ainoBeix cucrem. [lonHoe mms
¢daiina (manku). Ilyte x daitny (manke). PabGora ¢ ¢aiimamMu u Karajoramu CpeIcTBaMHu
OIEPALIMOHHON CUCTEMBI: CO3JaHUE, KOIIUPOBAHUE, IIEPEMELIEHUE, IEPEUMEHOBAHUE U yIalICHUE
¢aiinoB u nanok (katayioros). Tunsl (daiinos. ColicTBa ¢aitnoB. XapakTepHble pa3Mepsl QailioB
pasIMYHBIX TUIOB (CTpaHHUIA TEKCTa, 3JEKTPOHHAas KHuUra, (oTorpadus, 3amnuch IECHH,
BUJICOKJIUI, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. lcronb30BaHHE MpOrpaMM-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepallioOHHON CUCTEMBI.

KomneroTepHbie BUPYCHI M IpYTHE BPEIOHOCHBIE ITporpaMMsl. [IporpaMMel 1st 3a1IUThI OT
BHUPYCOB.

KoMmnbrorepubie ceTn

O6beaunenue KomMnboTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuia, Be6-caidit. CTpykTypa
anpecoB BeO-pecypcoB. bpayzep. IlouckoBeie cucrembl. [lonck mHGOpMAIMKM MO KITFOYEBHIM
CJIOBaM U 1o u300paxkeHuto. JlocToBepHOCTh HH(POPMAaLIKH, TOTy4eHHON 13 MHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3TuKeT, 0a30Bble HOPMBI MH()OPMAIMOHHOW 3TUKM M MpaBa Npu padboTe B
Unrepuere. Ctparerun 0e3onacHoro noseaenus B UuTepuere.

Teopernueckne 0CHOBbI HHPOPMATHKH

HNudpopmanus u uHGOPMALHOHHBIE NTPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.

NHpopmanus Kak CBEJCHMs, NpPEJHA3HAYCHHbIE [UIS BOCIPUATHS UYECIOBEKOM, U
uHpopMalUs Kak JaHHbIE, KOTOPhIE MOT'YT OBITh 00pabOTaHbl aBTOMAaTU3MPOBAHHOMN CUCTEMOIA.

JIMCKpeTHOCTh NaHHBIX. BO3MOXKHOCTh ONMCAaHUs HENPEPHIBHBIX OOBEKTOB U MIPOLIECCOB C
MIOMOUIbIO AUCKPETHBIX JAHHBIX.

HMHpopMannoHHbIE IPOLECCHI — MPOLIECCHI, CBSI3aHHBIE C XpPaHEHUEM, IPEoOpa30OBaHUEM U
repenayen JaHHbIX.

IIpencraBienne uHgpopManumn



CumBon. Andasur. MomHocts andasurta. PasHooOpasue s3bIKOB U ajgaBHUTOB.
EcrectBeHHble 1 (hopMaibHBIE A3BIKU. AJI(ABUT TEKCTOB HA PyCCKOM s3bIKe. J[BOMUHBIN andaBuT.
KosndyecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOMHAINN) (UKCHPOBAHHOW JUIMHBI B TBOMYHOM
anasute. IIpeobpazoBanue odoro andaButa K ABOUYHOMY. KoIMYecTBO pa3IUYHBIX CIIOB
(UKCUPOBAHHOM JUIMHBI B alihaBUTE ONMPEAETEHHON MOITHOCTH.

KonupoBanue cMMBOJIOB 0IHOTO ajihaBUTa C HOMOIIBIO KOJIOBBIX CJIOB B APYrOM andasure,
KOJI0Basl Ta0JIMLa, 1EKOJUPOBAHUE.

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

NudpopmaunoHHblii 00bEM JaHHBIX. bUT — MHHMManbHas eQUHMIA KOJIMYECTBA
uHpOpMaLUK — IBOMYHBINA pa3psan. EnuHuibl m3mepenus nHOOPMAIMOHHOTO 00bEMa TaHHBIX.
bur, OaiiT, kunoOaiit, MeradaiT, ruradaimr.

CxopocTb nepeiauu JaHHbIX. EMUHUIBI CKOPOCTH Mepeaaydu JaHHbIX.

KomupoBanue texcroB. PaBHOMepHBIi koa. HepaBHomepHbiii koa. Komupoka ASCII.
BocsmubutabIe KOmupoBKU. [lonsTie o konupokax UNICODE. JlekoaupoBanue cooOImieHuit ¢
UCIIO0JIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTro Koza. MHpopmannonHslil 00bEM TEKCTa.

Hckaxxenue nHMOpMAIK MpH NIepeaaye.

OOmee mnpexncraBieHue O LU(POBOM MPEACTaBICHUU ayAMOBU3YAJIbHBIX M JPYIHX
HETPEPHIBHBIX JAHHBIX.

KonupoBanue nsera. L{setoBsie Mosenu. Moaens RGB. ['mybuna koguposanus. [Taaurpa.

PactpoBoe u  BekTOopHOE  mpexacraBieHue — uzoOpaxenuil. [luxcenb.  OueHka
UH(POPMALIMOHHOTO 00bEMa IrpadUuecKUX JaHHBIX AJIS PACTPOBOIO H300paKEHHUS.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3aIluCH.

OrneHka KOJIMYECTBEHHBIX IApaMETPOB, CBSA3aHHBIX C MPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (pailyioB.

HNupopmManoHHbIE TEXHOJTOTHH

TexcToBbBIE JOKYMEHTBI

TekcToBble JOKYMEHTBI M UX CTPYKTYpHbIE 3JI€MEHTHI (CTpaHHIla, ab3all, CTpOKa, CJIOBO,
CHUMBOJ).

TekcToBBIl MpoleccOp — MHCTPYMEHT CO3aHHus, PelaKTUPOBaHHUS M (OpMaTHPOBAHUS
tekcToB. [IpaBuiia Habopa Tekcta. PenaktupoBanue Texcra. CoiictBa cuMmBoJioB. [lpudt. Tumst
mpudToB (pydiieHble, ¢ 3ac€UKaMu, MOHOUIMPUHHBIE). [lonyXupHOe U KypCUBHOE HauepTaHHE.
CpolicTBa a03aleB: TrpaHMIlbl, a03alHBIA OTCTYHN, HHTEpBaJ, BbIpaBHMBaHHE. I[lapameTpsl
ctpanuibl. CtuieBoe popMaTupoBaHUE.

CrpykrypupoBaHue WH(GOpMALKUU C TOMOIIBIO CHUCKOB U Tabnuil. MHOroypoBHEBBIE
cnucku. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka m3o00pakeHUl B TEKCTOBbIE JOKYMEHTHL. OOTeKkaHUE H300paKEHHM TEKCTOM.
BxutoueHne B TEKCTOBBIN JOKYMEHT AMarpamm, (Gpopmyi, HyMepaluu CTpaHUL], KOJOHTUTYJIOB,
CCBUJIOK M IPYTHX AJIEMEHTOB.

ITpoBepka nmpaBonucanus. PacctanoBka nepeHocos. ['onocoBoii BBox Tekcra. OnTuueckoe
pacrio3HaBaHue Tekcta. KommbrotepHslii nepeBo. Mcnonb3oBanue cepBucoB MHTepHeTa miist
00paboTKH TEKCTa.

Komnbrorepnasi rpadpuka

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. PactpoBeie pucyHku. Mcnosnb3zoBaHue
rpau4ecKux NPUMHUTUBOB.

Omnepanyu peakTHPOBaHUs TpaprUECKUX 0ObEKTOB, B TOM YHcie IU(PPOBBIX GoTorpaduii:
W3MEHEHHEe pa3Mmepa, oOpe3ka, IMOBOPOT, OTpakeHwe, pabota ¢ oOjacTsMu (BBIIEICHUE,
KOIIMPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKLMS 1IBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHM CpEACTBAMHU
TEKCTOBOTO TMpOLIECCOpa WIM APYruxX nporpamm (mpuiiokeHuil). JloOaBieHHe BEKTOPHBIX
PHUCYHKOB B JJOKYMEHTBI.



MyJbTHMeIHHHbIE IPE3eHTALHU

[ToaroToBka MynbTUMEeIUHHBIX mpe3eHTaruii. Caiin. JloOaBieHue Ha Ciaia TeKcTa U
n300paxenuii. Pabora ¢ HECKOJIBLKUMH CITaliIaMHU.

JlobGaBiieHne Ha claiij] ayTMOBU3YyaIbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChIKH.

8 KVIACC

Teopernueckne 0ocCHOBbI MHPOPMATHKH

CucreMbl cCHUCIEeHUS

Heno3unmonnble © TMO3MIMOHHBIE CUCTeMBbl cuucieHus. Andasur. OcHOBaHHeE.
Pa3Bépuyras ¢dopma 3anucu uucia. [lepeBoa B JAECITHUUHYIO CUCTEMY YHUCEIN, 3alMCAHHBIX B
JPYTUX CUCTEMAX CUUCIICHMS.

PumMckast cuctema cuncieHus.

JIBonuHas cucrema cuucienud. IlepeBon menbix umcen B mpenenax or 0 mgo 1024 B
JIBOMYHYIO CHCTEMYy cuucleHusa. BocbmepuuHas cucrema cuucienus. llepeBox uymcen wu3
BOCBMEPHYHON CHCTEMBI B IBOUYHYIO U JIECATHUHYIO CUCTeMbI H oOpatHo. lllecTHanmarepuanas
cuctema cuucineHus. IlepeBon uucen U3 IIECTHAALATEPUYHON CHUCTEMBI B JBOMYHYIO,
BOCHBMEPUYHYIO U JECITUYHYIO CHCTEMbI U 0OpaTHO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUUCIICHUS.

DJIeMeHThI MATEeMATHYECKOH JIOTUKHU

Jlornueckue BbIcKa3biBaHMs. Jlormyeckue 3Ha4€HUs BBICKA3BIBAHUNA. ODJIEMEHTApHBIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue onepanuu: «im» (KOHBIOHKIIHS, JIOTHYECKOEe YMHOXKEHHUE),
«u» (AU3BIOHKIIMS, JIOTUYECKOE CJIOKEHHE), «He» (Jlormueckoe oTpuianue). Ilpuopurer
Joru4eckux onepanuil. OnpeneneHne UICTHHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIM U3BECTHBI
3HaU€HUs. HUCTMHHOCTH BXOJSIIMX B HEro JJIEMEHTAapHBIX BbICKa3bIBaHUM. Jloruueckue
BelpakeHUs. [lpaBwiia 3amucu Joruyeckux BblpakeHuil. IlocTpoeHme TaOnMIl HCTUHHOCTU
JIOTUYECKUX BBIPAXKEHHH.

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAaMMHPOBAHME

HcnonnuTesn 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIUH

[Tonsitue anroputma. McnonHuTenu anropuTMoB. AJTOPUTM Kak IUIAH YIpPaBJIEHUS
VCIIOJTHUTEIIEM.

CaoiicTBa anroputma. CrnocoObl 3aUCH alroputMa (CIOBECHBIM, B BHE OJOK-CXEMBI,
IporpaMma).

AnroputMuyeckue KOHCTpYKIMHU. KOHCTpykuusi «cinegoBaHuey». JIMHEHHBI anropuTM.
OrpaHn4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEAYCMOTPETh 3aBUCUMOCTH
MOCJIE0BATEIHLHOCTH BBIIOIHIEMbIX JE€HCTBUI OT HCXOAHBIX JaHHbBIX.

KoHcTpyKiust «BeTBIIEHUE»: TIOJHAsA M HENoJHas (GopMbl. BeINoIHEHNE U HEBBIIOJIHEHNE
yclioBuUs (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHUCIOM IOBTOPEHUMH, C YCIOBUEM
BBIIIOJIHEHHS], C IEPEMEHHON IIUKJIA.

Pa3zpaboTka ans (GopManbHOTO HMCIOIHUTENS AITOPUTMA, MPUBOASAILIETO K TpeOyeMomy
pe3ynbTaTy TNpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aIrOPUTMOB C
UCIIOJIb30BaHUEM ITUKIIOB U BETBICHHM /IS yripaBieHUs (popManbHBIMU UCTIOTHUTENSIMH, TAKUMU
kak PobGor, Yepenamka, Yepré&xHuk. BroaHeHHE aJIrTOPpUTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTaKkcHuYecKue U Torndeckue omuoku. OTKa3bl.

A3bIK IPOrpaMMHUPOBAHMS

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbIii
AnropuTMUYECKHH S3BIK).

CucreMa nporpaMMHUpOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemenHnas: tum, umsi, 3HaueHue. L{enble, BelecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.



Omnepatop mnpucBauBaHus. ApHU(PMETUUECKHE BBIPAKEHUS U TMOPAIOK HMX BBIYUCICHUS.
Omnepanuu ¢ LeIbIMU YUCIAMU: LIEJT0YUCICHHOE JeJICHUE, OCTAaTOK OT JEJICHHUS.

BerBnenus. CoctaBHble yciI0BUS (3aIIUCh JIOTUUECKUX BBIPAXKEHUH HA M3y4aeMOM SI3bIKE
nporpaMMmupoBanus). HaxoxxaeHne MUHUMyMa M MakCUMyMa U3 ABYX, TPEX U YETBIPEX YHCEN.
Pemenne kBaapaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

Juanorosas oTia/iKa POrpaMM: MOIIAroBOE BHIMOJIHEHUE, IPOCMOTP 3HAYEHUI BEIUYMH,
OTJIaJIOYHBIN BBIBOJI, BEIOOP TOUYKH OCTAHOBA.

[Mukn ¢ ycnoBueM. Anroput™ EBkiuaa 1y HaxoxJ1eHUsI HAUOOJIbILIEro 00Iero AeInuTens
JIBYX HaTypaJbHBIX yuces. Pa3OueHne 3amicyu HaTypalbHOTO YHUCIA B MO3UIIMOHHON CHCTEME C
OCHOBAHMEM, MEHBIIUM WK paBHbIM 10, Ha OTAEIbHBIE LHUDPHI.

[Tukn ¢ nepeMeHHOW. AITOpPUTMBI POBEPKH IETUMOCTH OJIHOTO 1IEJIOT0 YKcia Ha JIPYroe,
IPOBEPKH HATYPaJIbHOI'O YUCIIA HA IIPOCTOTY.

OO6paboTka  CUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  II€PEMEHHBIC.
[TocumBonbHast 00paboTka cTpok. [1o1cU€T YacTOTHI MOSABIEHUS CUMBOJIA B CTpOKe. BcTpoeHHsble
GyHKIMM 1151 00pabOTKH CTPOK.

AHaJn3 aJIrOPUTMOB

OmnpeneneHne BO3MOMKHBIX PE3Yy/lbTaTOB padOThl alropuTMa MpPU JAaHHOM MHOXKECTBE
BXOJIHBIX JAaHHBIX, ONpEAETICHHE BO3MOXHBIX BXOJHBIX IAHHBIX, MPHUBOIAMMX K JaHHOMY
pe3yibTary.

9 KUIACC

Hudposas rpaMOTHOCTH

I'no6anbHas cetb UHTEpHET M cTpaTernu 0€30MacHOIO NMOBEICHUS B Hell

['mobanbuas cerb Unrtepner. IP-agpeca y3moB. CeTeBoe XpaHEHHE MaHHBIX. MeTOMbI
WH/IMBUYaJIbHOTO M KOJUJIEKTUBHOIO pa3MelleHust HoBoi uHpopmanyu B MHTepHeTe. bombine
NaHHbIe (MHTEPHET-/IaHHbIE, B YACTHOCTH JIaHHBIE COI[MATIBHBIX CETEH).

[Tonsitre 06 MH(pOPMAIMOHHON 6€30MacCHOCTU. YTPO3bl HHGOPMAIMOHHON 0€30MacHOCTH
npu pabore B II00aJbHOM CeTH M MeTOoAbl NpoTuBojeiicTBUs uM. llpaBuna OGe3omacHoit
ayreHTHU(uKanuu. 3amuTa JauuHOW uUHpopmauuu B HMHrepHere. bezomacHele cTpaTeruu
nosenenns B Murteprere. [IpenynpexaeHne BOBIEUEHHS B JECTPYKTUBHBICE M KPUMHUHAIHHBIE
(bopMbI ceTeBOM aKTUBHOCTH (KMOEpOYIITUHT, GUILUHT U IpyTrue GOopMBbl).

PaGoTa B uH(pOPMAIMOHHOM NPOCTPAHCTBE

Bunsl pearensHoctH B MHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBasi cnyx0a, BHIEO-KOH(EpPEeHI-CBSI3b M Jpyrue), CIpaBOYHbIE CIIYKObl (KapThl,
pacrucaHus U Jpyrue), IOUCKOBBIE CIIYKOBbI, CIIy>KObl OOHOBIIEHUS IPOTPAMMHOT0 00ECTIEUSHHS
U qpyrue ciry:x0b1. CepBHUCH TOCYAapCTBEHHBIX yciryr. O0maunblie XpaHWIHIa 1aHHbBIX. CpencTBa
COBMECTHOHM pa3paboTKu TOKyMEHTOB (OHJaitH-oducel). [IporpammHoe obecrieueHue Kak BeO-
CEepBUC: OHJIAHOBBIE TEKCTOBBIE U TPAPUUECKUE PEIAKTOPEI, CPEbl pa3paboTKH MPOTpaMM.

Teopernueckune 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue KaKk MeTO/ MO3HAHUS

Mogenb. 3anaun, pemaemble ¢ MOMOINBIO MojenupoBanus. Kiaccudukanum mopemnei.
MarepuanbHble (HaTypHBIC) 1 HHPOPMAIIMOHHBIE MOIe . HerpephIBHBIC B TUCKPETHBIC MOJICIIH.
WNmuranmonnsie Monenu. Urposeie Mozmenu. OneHka aJleKBaTHOCTH MOJETH MOAEIHUPYEMOMY
O00BEKTY U LEeJIAM MOJEITUPOBAHMS.

Tabnmuunsle Moaenu. Tabnuia Kak npeacTaBIeHUEe OTHOLICHHUS.

ba3bl nanabIx. OTOOp B TAOIUIIE CTPOK, YAOBIETBOPSAIOLINX 3aJAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, nyts. OpueHTHPOBAaHHBIE U HEOPUEHTHPOBaHHBIE Tpadsbl. [JnnHa
(Bec) pebpa. BecoBas marpuma rpada. nmaa mytu mexay BepmuHamu Tpada. [lomck
ONTUMAaJILHOTO MyTH B rpade. HavanpHas BepimHa (MCTOYHHMK) U KOHEYHAs BepIIMHA (CTOK) B



OpUEHTHPOBAaHHOM rpade. BrruncieHne xonudecTBa MyTed B HAIMPABICHHOM AlUKIMYECKOM
rpade.

Hepeso. Kopens, BepiuHa (y3en), iuct, pedpo (ayra) aepesa. BoicoTa nepesa. [logaepeso.
[Tpumeps! ucronib30BaHus aepeBbeB. [lepeObop BapuaHTOB ¢ MOMOUIBIO JAepeBa.

[TonsiTue MareMaTH4eCKOW MOJAENH. 3ajaud, pellacMble ¢ MOMOLIbI0 MaTeMaTH4YeCKOIo
(KOMITBIOTEpHOT0) MojenupoBaHus. OTIMUne MaTeMaTHYeCKONH MOJIENIN OT HATYpPHOH MOJENIU U
OT CJIOBECHOTO (JTUTEPATypHOTO0) OMMCAHUS O0BEKTA.

Otanbl  KOMIIBIOTEPHOI'O  MOJEIHMPOBAHMs:  IOCTAaHOBKA  3a/layd, IOCTPOCHHUE
MaTeMaTHYeCKOM  MOJENW, TMpOorpaMMHas  pealu3alnus, TECTUPOBaHHE, IPOBEICHHE
KOMIIBIOTEPHOI'0 AKCIIEPUMEHTA, aHAIIU3 €r0 PEe3yIbTaTOB, YTOUHEHHUE MOJICIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHNE

Pa3paborka aaropurmMoB U nNporpaMmm

Pasbuenne 3amaum Ha mnoxazagauu. CocTaBl€HHE aNrOPUTMOB M IpOrpamMm C
UCIIOJIb30BAaHWEM BETBJICHHI, IMKJIOB U BCIIOMOTATENbHBIX aJrOpPUTMOB Ui YIpPaBICHUS
ucronHuTeeM PoOOT WM ApYyrMMU MCIIONHUTESIMH, TaKMMHU Kak Yepemamka, YepT&XHUK U
JIPYTUMHU.

Tabmuunble BenmuuuHBl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBIEHHE W OTJIAJKa
pOrpaMM, peaiu3ylIIuX THIIOBBIE alTOPUTMbI 0OpPaOOTKH OJTHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIit
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCHBA CIyYaHBIMH YUCIaMH, B
COOTBETCTBUH € POPMYIION MM MyTEM BBOZA YHCEN, HAXOXKACHUE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIA TIOMCK 3aJlaHHOTO 3HAYeHUs B MAacCHBE, IMOACYET DSJIEMEHTOB MAacCCHBa,
YIIOBJIETBOPSIIOMIMX 33JaHHOMY YCJIOBHIO, HAaXOXXICHWE MHHHMAJIBHOTO (MaKCHMAaJIbHOTO)
sneMeHTa MaccuBa. COpTHPOBKA MacCHBa.

OOpaboTka MOTOKa  JAHHBIX:  BBIUMCIEHHE  KOJIMYECTBA, CYMMBI,  CPEIHEro

apuMeTUIECcKoro, MHUHUMAJIBHOT'O u MaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBJIETBOPSIOIIMX 3aIaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenue. Curnan. ObpatHasi cBsi3b. [lomydyeHne cUrHajaoB OT HU(PPOBBIX JaTYUKOB
(kacaHus1, pacCTOSIHMS, CBETA, 3ByKa M Jipyroro). [IpuMeps! crosib30BaHus IPUHLIMIIA OOpaTHOM
CBSI3M B CCTEMAax yINpaBJIeHUs] TEXHUYECKUMHU YCTPOICTBAMH C TOMOIIBIO TaTYMKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[Tpumepsl poOOTHU3MPOBAHHBIX CUCTEM (CHCTEMA YIIPABIICHUS ABH)KEHUEM B TPAHCIIOPTHOM
CUCTEME, CBApOUHAas JIMHMS aBTO3aBOJIa, aBTOMATU3UPOBAHHOE YIPABIEHUE OTOILUIEHUEM J0MA,
ABTOHOMHAs CUCTEMa YIPaBJIE€HUS TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

HNupopmManoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 7IEKTPOHHBIX TaOnuuax. THMBI JAHHBIX B sS4YeHKaxX 3JEKTPOHHOW TaOIUIIBI.
PenaktupoBanue u opmarupoBanue Tabnui. BerpoeHHble pyHKIMM JUIs1 TOMCKA MaKCUMYyMa,
MUHHMYMa, CyYMMBbl U cpenHero apudmerndeckoro. COpTHpOBKA JaHHBIX B BBIJICIEHHOM
nuana3one. [Tocrpoenue auarpaMm (rucrorpamma, KpyroBasi inarpaMMa, ToOYeqHas AuarpaMmma).
Br16op THIa AuarpaMmsl.

[IpeoOpazoBanne popmyn npu KonupoBaHuu. OTHOCHTENbHAsI, A0COMIOTHAS U CMEIIIaHHAs
azpecarus.

VY ci10BHBIE BBIUUCIIEHUS B 3JIEKTPOHHBIX Tabnunax. CyMMHpPOBAaHUE U MOACYET 3HAUCHUH,
OTBEYAIOIIUX 33daHHOMY YycioBuioo. OOpaboTka OonpmMx HAOOPOB HaHHBIX. YuWCIEHHOE
MOJICJIUPOBAHKE B AJIEKTPOHHBIX TAOJIUIIAX.

NndopmannoHHbIe TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponp MHpOpPMALMOHHBIX TEXHOJOTHMH B Pa3BUTUU HKOHOMMKHM MMpa, CTPaHbl, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbIE PECYPCHI.



[Tpodeccun, cBsizanHbIE C THPOPMATUKOM U MH(DOPMAITHOHHBIMU TEXHOJIOTHSIMU: BeO-Tn3aiiHep,
INPOTPaMMHUCT,  Pa3pabOTYMK  MOOWIIBHBIX  TNPHJIOXKECHUH, TECTHPOBLIMK, AapXUTEKTOP
IPOTPaAMMHOTO 00eCTieueHHs], CHEIUAIHCT 110 aHATHU3Y JAaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA IMPOI'PAMMBbI Imo
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Wzyuenne mHGOpMATHKKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAIpaBJICEHO Ha
JOCTIKEHUE OOYYAIONUMUCS JMYHOCTHBIX, METAlPEIMETHBIX M TPEIMETHBIX pPE3ylIbTaTOB
OCBOGHHUS COJIepKaHusl yueOHOro MpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl HMMEIOT HANpaBICHHOCTh HAa pELIEHUE 3a/Jad BOCIUTAHMS,
Pa3BUTHS U COLUATU3AIIMH 00YUYaIOMIUXCsl CPEICTBAMH Y4EOHOTO MpeIMETa.

B pesynbrare u3ydeHus WHPOPMATHKHA Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHHS Yy
oOyuatomerocst 6yayTt chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHHUS:

[IEHHOCTHOE OTHOIIIEHUE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMaHNe 3HaYeHUsI HHPOPMATUKH KaK HAYKH B KH3HU COBPEMEHHOTO OOIIEeCTBa,
BJIaJICHUE TOCTOBEPHOI NHPOpMaIueil 0 epeIoBbIX MUPOBBIX U OTE€YECTBEHHBIX IOCTHXKEHUSIX B
obmacti MHPOPMATUKK M MH(POPMAIMOHHBIX TEXHOJOTHWH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 0 HUPOBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTBA;

2) TyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

OpHEHTAIMsl Ha MOpaJbHBIE IIEHHOCTH U HOPMBI B CHUTYallUsX HPAaBCTBEHHOTO BHIOOpa,
TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE M MOCTYIKH, a TAKXKE IMOBEACHUE M TOCTYIKH APYTHX
JIOJE C TMO3MIMKM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHs MOCJIEICTBUN
MOCTYIKOB, aKTUBHOE HENPUSATHE aCOUUAIBHBIX TIOCTYIIKOB, B TOM uncie B IHTepHeTe;

3) rpaKIaHCKOr0 BOCIIUTAHMS:

NPEICTaBICHHE O COIMUAIBHBIX HOpPMax M MpaBHJaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE, B TOM YHCJE B COLMAIBbHBIX COOOIIECTBaX, COOMI0IEHNE MPaBUi O0€30IacHOCTH, B
TOM YHCJI€ HABBIKOB 0€30IIAaCHOTO MOBENEHUS B MHTEPHET-CPEJIe, TOTOBHOCTh K Pa3HOOOpa3HOM
COBMECTHOHM JI€ATEIbHOCTH TPU BBHIMOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 333y, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIM B TIPOIECCE ITOU
y4eOHOIl 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHHUE U MMOCTYIKH CBOUX TOBapHUIIEeH
C TO3UIINH HPABCTBEHHBIX W TIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIECTBHIA OCTYITKOB;

4) neHHOCTeH HAYYHOI0 IIO3HAHMSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUI 00 uHpopmanuu,
WH(MOPMAILIMOHHBIX ~ MpolleccaXx W HMH(QOPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH M COCTABIISIONINX 0a30BYIO
OCHOBY JUJIsl TOHUMaHUS CYIIIHOCTH HAYYHON KapTHHBI MHUPA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaH1I0, 0CO3HAHHOMY BEIOOPY HAMpaBIEHHOCTH U YPOBHS O0YUYEeHHS B HajbHEHIIEM;

OBJIQICHUE OCHOBHBIMH HAaBBIKAMU HCCIIEIOBATEIBCKOW JESITEIBHOCTH, YCTAaHOBKA Ha
OCMBICIICHHE ONBITAa, HAOMIOEHUHN, TOCTYIIKOB U CTPEMJICHHE COBEpIICHCTBOBATh IMYTH
JOCTIDKEHUS] HHMBHIYaIbHOTO M KOJUIEKTHBHOTO OJIaromorydus;

c(OPMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyAbTYpbl, B TOM  YHCJIE  HABBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ Y4EeOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYpOH, pa3HOOOpa3HBIMU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJOTHH, a TAK)KE YMEHHUSI CAMOCTOSITENILHO OTMPEIENATh eNn
CBOEro OOy4eHHsI, CTaBUTh U (HOPMYITHUPOBATH 7151 ceOst HOBBIE 3a/1aUd B yu€0e U MO3HABATEIHbHOM
JESITEIbHOCTH, PAa3BUBATh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHHON JACSITEILHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSA:

OCO3HAHME LIEHHOCTH XKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO, YCTAHOBKA
Ha 3JI0pOBBI 00pa3 >KM3HU, B TOM YHCIIC W 3a CUYET OCBOCHHS M COONIOACHHUS TpeOOoBaHUU
0e30MacHOM SKCIUTyaTaluy CPECTB NHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOT0 BOCIIUTAHMS:



MHTEpeC K MPAaKTUYECKOMY M3y4eHHIO MpodeccHii U Tpyna B cdepax npodeccnoHaIbHOM
NEeSITEIbHOCTH, CBSI3aHHBIX € HMH(OPMATHKOH, MNPOrpaMMHpPOBAHHEM U HH(OPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH HA JIOCTHKCHUSAX HAyKH WH(OPMATHKH U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOP W TOCTPOCHUE WHAMBHIYATbHON TPAaeKTOpUU OOpa30BaHHUS U
KU3HEHHBIX IUIAHOB € Y4ETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

0CO3HaHME INI00aTBHOTO XapaKTepa SKOJIOIHYECKUX IPOOIeM U MyTel UX peleHusl, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

8) amantaumu oOydamomerocsi K HM3MEHSIIOIMUMCH YCJOBUSIM COLUAJBHOM M
NPUPOIHOM Cpelbl:

OCBOCHHME OOYYAIOIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAJIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYyIIeH JeATENbHOCTH BO3pacTa, HOPM H TMpaBWJI OOMIECTBEHHOTO
HoBeJeHUs, (OpM COLMANBbHOMN )KU3HU B IPYMIAX U COOOLIECTBAX, B TOM YHCIE CYIECTBYIOIIUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpeqMeTHbIE PE3yJIbTaThl OCBOCHHUS TPOTPaMMBbl 1O HH(OPMATHKE OTPAKAIOT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JENUCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU, PETYJIATUBHBIMH.

ITo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMEHHE OIpeaessaTh MOHITHUS, CO3/1aBaTh O0O0OOIEHUs, YCTaHABIMBaTh aHAJOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITSIIFHO BBIOMPAThH OCHOBAHHS W KPUTEPUU LIS KIIACCHU(PUKAIINH,
YCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKHE PACCYXACHUS, NeNaTh
YMO3aKTFOYeHUS (MHIYKTUBHBIC, IEAYKTUBHBIE H IT0 AaHAJIOTHUH ) W BBIBOJIBI;

YMEHHE CO371aBaTh, IPUMEHATh U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIETTH M CXEMBI
JUTS pEIICHUS YIeOHBIX M ITO3HABATEIHHBIX 3a/1a4;

CaMOCTOSITENILHO BBIOMpaTh CHOcOoO perieHus y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOMPATh HAaNOO0JIee TTOIXOSAIIHA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBaTesbcKue AeiicTBU:

dbopMynupoBaTh BOMPOCHL, (UKCUPYIOIINE Pa3pbIB MEXKIY PEATbHBIM M IKEJIaTeTbHBIM
COCTOSTHUEM CHTYAIlMH, 00bEKTa, U CAMOCTOSATEIHHO YCTAHABINBATH HCKOMOE M JIAHHOE,

OIICHMBATh HA TMPUMEHHMOCTh U JOCTOBEPHOCTH WHGOPMAIUIO, MOITYYCHHYIO B XOJIe
UCCIICIOBAHMS,

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE TMPOIECCOB, COOBITHH H WX
MOCJICAICTBHS B aHAIOTMYHBIX WIJTH CXOJIHBIX CUTYAIIHMSIX, @ TAKXKE BBIIBUTATH MPEIOI0KEHUS 00
WX PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH NeUIUT MHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS MOCTAaBIEHHOU
3aj1auu;

NPUMEHSTh pa3jMYHble METOJbI, WHCTPYMEHTBl W 3alpoChl TMPU TOUCKE U OTOOpe
uH(pOpMaLIMU UITH JaHHBIX U3 UICTOYHHUKOB C YUETOM NPEI0KEHHON Y4eOHOM 3a1auM 1 3aJaHHBIX
KPUTEPUEB;

BbIOUpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH MU HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MIPEICTABICHHUS,

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (opMy TpeAcTaBiIeHUS HHPOPMALMH U
WLTIOCTPUPOBATH pellacMble 3a7a4d HECIIOKHBIMU CXEMaMH, TharpaMMaMi, MHOU Tpadukoi u
UX KOMOMHAIMSIMHU;



OLICHUBATh HAJEKHOCTh MHPOPMALMU TIO KPUTEPHUSIM, IMPEIIOKECHHBIM YYUTEIEM MU
c(OpPMyITHPOBAHHBIM CAMOCTOSITEIIEHO;
3 PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAITHIO.

KoMMyHHnKaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

Oo0menue:

COITIOCTAaBJIATH CBOU CY)KI[CHI/ISI C Cy)KI[eHI/IHMI/I l[pyl“I/IX y‘-IaCTHI/IKOB Juaiora, O6Hapy)KI/IBaTB
pasIuyue U CXOACTBO IMO3HIIHH;

nyONMYHO  TPEACTABISATH  PE3YJbTAThl  BBINOJIHEHHOTO  ONBITa  (IKCIEPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA);

CaMOCTOSTEIIbHO BBIOMpATh (opMaT BBICTYIUICHUS C YYETOM 3a1ad MpE3eHTAllud |
OCO6CHHOCTCﬁ aYI[I/ITOPI/II/I 1 B COOTBECTCTBUHU C HUM COCTABJIATH yCTHLIe N IIMCBMCHHBIC TCKCTHI C
HCITOJIb30BaHUEM MJUTFHOCTPATUBHBIX MaTepHaIOB.

CoBMecTHas1 1eATeIbHOCTD (COTPYIHUYECTBO):

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelIeHN KOHKPETHOW MPOOJIeMbI, B TOM YHCIIE IPU CO3IaHUH WH(POPMAIIMOHHOTO MPOIYKTA;

NPUHUMATH II€JIb COBMECTHON HMH(OpPMALMOHHOW AedaTeIbHOCTH Mo cOopy, oOpaboTke,
nepenaye, Gopmanuzanuu WHGOPMALNHU, KOJUIEKTUBHO CTPOUTH IEHCTBHA MO €€ JOCTH)KEHUIO:
pacrpenensiTh Poiu, JOrOBapUBaThCs, 0OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITIOJHATH CBOIO YacTh paboThl ¢ WHpOpMammeld win WHPOPMAITMOHHBIM MPOIYKTOM,
JIOCTUTAsi KAYECTBEHHOTO Pe3y/bTaTa [0 CBOEMY HAIIPABJICHUIO U KOOPJIUHHUPYS CBOU JACHCTBHUS C
I[pyrI/IMI/I YJICHAMH KOMaH/bI,

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMII MHPOPMAITMOHHBIN TPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHS;

CpaBHUBATh pE3yJbTaThl C HCXOAHOW 3aJaueldl W BKIAJ KaXKJIOTO WIEHAa KOMAaHIbl B
JTIOCTH)KCHHE PEe3yJIbTaTOB, pa3leNsiATh c(epy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K
MPEAOCTABIECHUIO OTYETA TIEPE]] TPYIIIOi.

PeryasiTuBHBIE yHHBepcaJabHble yueOHbIE AeiicTBUSA

Camoopranusanus:

BBISIBIISITH B )KU3HEHHBIX M YIEOHBIX CUTYAIMSIX TPOOIEMbI, TPEOYIONINE PEIICHNUS;

OPUEHTUPOBATHCSA B PA3IMUHBIX MOIXOJaX K MPUHATHIO pElIeHUi (MHIUBUIYyaTbHOE
MPUHSTHE PELLIEHUH, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISATh ANTOPUTM pEIICHHs 3a7adyd (UIM ero 4acTh), BBIOMpPATH
crnocob pemeHuss ydyeOHOM 3amaun ¢ y4€TOM HMEIOIIUMXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBATh MpeJiaraeMble BApUAHThI PEIICHU;

COCTaBIATh IJIAaH AeMCTBMM (MJ1aH peanu3alid HaMEYEHHOI'O ajrOpUTMa pEeLIeHHS),
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOPUTM C YIETOM MOTYYSHHS] HOBBIX 3HAaHUN 00 M3ydaeMoM
00BEKTE;

JIeNaTh BBIOOpP B YCIIOBUSX MPOTHUBOPEUMBON MHGPOpMAIUU U OpaTh OTBETCTBEHHOCTH 3a
pelieHue.

CamoKoHTpOJIb (peduiekcust):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIMH U PE(IIEKCHH;

JaBaTh OLIEHKY CUTYAI[MH U MPEAararh IiaH e€ N3MEeHEHUS;

YUUTHIBaTh KOHTEKCT U MPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPHU PEIICHUH
y4eOHOI 3a/1au, alaTUPOBATh PEIICHUE K MEHSIOUIMMCS OOCTOSATEIILCTBAM;

OOBSCHATh TPHUYMHBI JOCTIKCHHS (HEIOCTHKCHHS) PpEe3yJbTaToB HWH(POPMAITMOHHOMN
NESTENIbHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY OIBITY, yYMETh HAXOAWTHh MO3UTHBHOE B
MPOU3OIIEIICH CUTYaIINH;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;



OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM.
IMOUMOHAIbHBIN HHTEJVICKT:
CTaBUTH c€0s1 Ha MECTO IPYTOro YeJIOBEKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro.
IIpunsiTue cedst u Apyrux:
OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJMPOBATh BCE BOKPYT JaXKE B YCIOBHUSX OTKPBITOTO
JIOCTYyTIA K JIF0OBIM 00bEMaM HH(POPMAIIUH.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00y4enus B 7 Kjacce y o0ydaronierocsi OyayT copMUpOBaHBI CIACAYIONINE YMCHHUS:

MOSICHATh HA MPUMEPAX CMBICH MOHATHH «uHpOpMaus», «MHGOPMAIIMOHHBIN TPOIECCH,
«0bpaboTtka nH(popMaINY, «XpaHEHHE HH(POPMALIUNY, «IIepeaada HHPOPMALIUN;

KOAMPOBaTh M JEKOJUPOBATH COOOILIEHUS MO 3aJaHHBIM MpaBHUJIaM, JEMOHCTPUPOBATH
MOHMMaHHUE OCHOBHBIX NMPHHIIMIIOB KOJAUPOBAHMS HHPOPMALIUU PA3IMIHON TPUPOIBI (TEKCTOBOM,
rpaduueckoil, aynuo);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCAaHHBIX B PA3IMYHBIX al(aBUTaX, ONEPUPOBATH
eAMHUIIAMU U3MEpPEHUS HHPOPMAIIMOHHOTO 00bEMa U CKOPOCTH MEePEeIayu JaHHBIX;

OLICHMBATh U CpaBHUBAThb pa3MEpbl TEKCTOBBIX, TIpadUUYECKUX, 3BYKOBBIX (ailioB u
BUJ1€0(aNIIOB;

MPUBOJIUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHUs M Iepenayd HHpopmanuu,
CpaBHUBATh WX KOJMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIE ATallbl B UCTOPUU U MMOHUMATh TEHICHIINH Pa3BUTH KOMIIBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUEHHUST;

NOJIy4aTh ¥ UCHOJIB30BATh HH(POPMAIIUIO O XapaKTEPUCTHKAX EPCOHANTBHOI0 KOMIBbIOTEPa
U €ro OCHOBHBIX JJIEMEHTax (IpoIeccop, ONepaTHBHAs MaMsTh, IOJITOBPEMEHHAs TaMSATh,
YCTpOMCTBa BBOAA-BBIBOJIA);

COOTHOCHTD XapaKTEPUCTUKH KOMITBIOTEPA C 33a4aMHt, PEIIAeMbIMHU C €T'0 TOMOIIBIO;

OpPUEHTHPOBATHCS B MEPAPXHUECKON CTPYKType (ailsioBOil CUCTEMBI (3alHMChIBaTh MOJIHOE
uMms (Qaitna (karajnora), myThb K ¢aiiny (kKarajory) mo HMMENIEMycs OMHCAaHUIO (HalIoBOM
CTPYKTYpPbI HEKOTOPOTr'0 MH(POPMALIMOHHOTO HOCUTEIIS);

paboratb ¢ (halIOBOM CHUCTEMOW TEPCOHATBLHOTO KOMITBIOTEPA C HCIOJIb30BAaHUEM
rpaguyeckoro uHTepdeiica, a UIMEHHO: CO3/1aBaTh, KOMMPOBATH, IEpeMeIaTh, IEPEUMEHOBBIBATD,
yIAIATh U apXUBUPOBATH (PaiiiIbl M KaTaJIOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IIPOTPAMMY;

NpPEACTaBIATh  Pe3yibTaThl CBOEW JEATENBHOCTH B  BHAE CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTHMEIHHHBIX TPE3CHTAINN;

uckatb uH(popmamuio B HMHTepHere (B TOM 4wMcie, IO KIIOYEBBIM CJIOBaM, I10
M300paKeHHIO ), KPUTUIECKA OTHOCUTHLCS K HalIeHHON WH(OpMAIIUK, 0OCO3HABAsi OTTACHOCTh JIJIS
JUYHOCTH U 0OIIecTBa paclpoCTpaHEHHs BPEJOHOCHOM uHpOpMaluMu, B TOM YHCIE
IKCTPEMHUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa;

IIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

MCTIOJTF30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIAN;

cobmonatb  TpeOoBaHMs ~ 0€30MAacCHOW  OSKCIUTyaTalldd  TEXHHUUYECKUX  CPEJCTB
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, COOJIIO/IaTh CETEBOM STHKET, 0a30BbIe
HOPMBI HH(POPMALMOHHON STHKH U MpaBa MpH padoTe ¢ MPUIIOKEHUSIMH Ha JTI0OBIX yCTpOicTBax
u B lHTepHeTe, BoIOMpATH O€30MacHbIe CTPATETUH MOBEJCHHS B CETH;

IPUMEHATh METObI MPOPUIAKTUKNA HETaTUBHOTO BIMSHUS CPEACTB MH(OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 3J0POBBE MOIb30BATEIS.

K koHity o0ydenus B 8 ki1acce y o0yuaromierocst OynyT cOpMUpPOBaHBI CICAYIONINE YMEHHUS:



MOSICHATH Ha IpUMEpPax pa3inyusi MexAy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMU CUCTEMaMH
CUHCIICHUSI;

3alUChIBaTh U CpaBHHUBATh Lenblie uncia oT 0 mo 1024 B pa3snuyHBIX MO3UIIMOHHBIX
cucTeMax cuucieHus (C ocHoBaHUSAMH 2, 8, 16), BBINOIHATH apu(PMETHUCCKUE OTEPALMH HaJ
HHMU;

pacKpbIBaTh CMBICT MOHSTHUM «BBICKa3bIBAHUE)», «JIOTMYECKAsS] OINEpaIMs», «JIOTHYECKOE
BBIPKECHHEY;

3allMChIBATh JIOTMYECKUE BBIPAXKEHUS C HCMOJBb30BAHHEM JIU3BIOHKIIMH, KOHBIOHKIUUA M
OTPULAHHUS, OMNPEACISITh HCTUHHOCTH JIOTUYECKUX BBIPAKEHUN, €CIIM M3BECTHBI 3HAYEHUS
MCTUHHOCTH BXOJISAIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOJUIIBI UCTHHHOCTU JUISI JIOTHYECKHUX
BBIPAKCHMUI;

pacKpbIBaTh CMBICT TOHSATUM «UCIOJHUTEIbY, «UITOPUTM», «IIpOorpaMMa, MOHUMAs
Pa3HUILy MEXKIY YIOTpeOJEeHUEM STUX TEPMUHOB B OOBIJICHHON peur U B UH(POPMATHUKE;

OTHUCBIBATh AJITOPUTM PEIICHUS 3aa91 Pa3IMYHBIMU CIIOCOOAMH, B TOM YHCJIC B BHJIE OJIOK-
CXEMEL,

COCTaBJISITh, BBIINOJHATH BPYYHYHO M HAa KOMIIBIOTEPE HECIOXHBIE aQJITOPUTMBbI C
WCIIOJIb30BAHUEM BETBJICHMM W ITUKJIOB JJIsi YIPABIEHUS WCIIOJHHUTENIIMH, TaKUMH Kak Pobor,
Yepenamika, UepTEXHUK;

HCIIOJIb30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3JIMYHBIX THUIOB (YUCIOBBIX, JIOTUYECKHX,
CHMBOJIBHBIX ), @ TAKXKE COJICPIKAIINE UX BBIPAKEHHUsI, UCIIOJIb30BaTh ONEpaTop MPHCBAUBAHMS;

HCIIOJIb30BAaTh MIPH pa3pab0TKe MPOTrpaMM JIOTHYECKUE 3HAYCHHUS, OTICPAIIMHA W BBIPAKCHUS
C HUMU;

AHAJIM3UPOBATH MPEIOKEHHBIE AJITOPUTMBI, B TOM YHCII€ OMPEACIISITh, KAKUE PE3YIbTAThI
BO3MOXHBI IIPU 33JaHHOM MHOKECTBE UCXOHBIX 3HAYCHUN;

CO3/1aBaTh U OTJIAXKHBATh MPOTPAMMbI Ha OJHOM U3 A3BIKOB MporpammupoBanus (Python,
C++, Ilackanp, Java, C#, lllkonbHbIii AnroputmMudeckuil SI3bIK), peaqu3yrollne HECIOKHBIE
AITOPUTMBI 00pa0OTKM YMCIIOBBIX JJAHHBIX C UCIIOJb30BAaHUEM ITUKIIOB M BETBJICHHUH, B TOM YHCIIE
peanu3yrounme NpoBEPKY AEIUMOCTH OAHOTO LIEJOr0 YUCia Ha APYyroe, NPOBEPKY HATYpPajIbHOIO
YHUCia Ha MPOCTOTY, BhIJIETIEHUS U(P U3 HATYPAIHHOTO YKCTIA.

K koHiy o6ydenus B 9 kiaacce y odyyaromerocst OyyT copMHpPOBaHbI CIETYIOIUE YMEHUS:
pa30buBaTh 3aJauMd Ha MOJ3a/la4M, COCTABIAThH, BBHIMNOJIHATH BPYUHYIO U Ha KOMIIBIOTEpE
HECJIOKHBIE AJITOPUTMBI C UCIIOJIb30BaHUEM BETBIIEHUH, LIUKJIOB M BCIIOMOTaTEIbHBIX aJITOPUTMOB
JUTSL YIIpaBIICHUS UCTIOMHUTENISIME, TAKUMHU Kak Pobot, Uepenamika, UepTExHUK;

COCTaBJIATh U OTJIAKUBATh MPOTPaMMBbI, PEaTU3YIOLINE THIIOBBIE aJrOPUTMBI 00pabOTKH
YHUCIIOBBIX MOCIIEA0BATEIbHOCTEN MM OTHOMEPHBIX YHCIOBBIX MAacCUBOB (IIOMCK MaKCUMYMOB,
MHUHHMYMOB, CYMMBI HJT KOJINYECTBA JIEMEHTOB C 33JaHHBIMH CBOMCTBAMH) Ha OJTHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, ITackais, Java, C#, IlIkonbHbIH ATropuTMudeckuii SI36IK);

pPacKpbIBaTh CMBICI HMOHITHH «MOJIENbY, «MOAECINPOBAHUE), ONPENEIATh BUABI MOJIEIEH,
OILICHUBATh aJIEKBATHOCTH MOJIEIIU MOJEIIUPYEMOMY OOBEKTY U LIEISIM MOJICTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JepeBbs A MOICTUPOBAHHS CUCTEM CETEBOM M MepapXHUYecKoi
CTPYKTYpPbI, HAXOUTh KpaTyalimuii nyTh B rpade;

BBIOMpATh CIOCOO TMPEACTaBICHUS JAaHHBIX B COOTBETCTBHM C IOCTaBJICHHOW 3agaueit
(Tabnuubl, cxembl, TpaduKU, JTUarpaMmbl) C UCIOJIB30BAHUEM COOTBETCTBYIOUIMX MPOTrPaMMHBIX
CpenCcTB 00pabOTKHU JaHHBIX;

UCIIOJIb30BaTh AIEKTPOHHBIE TAOIUIBI UIs1 00paOOTKH, aHAJIN3a ¥ BU3YATIM3AI[MH YACIOBBIX
JTAHHBIX, B TOM YHMCJIE C BBIJICJICHUEM JHana3oHa TaOJIHIbl U YHOPSIOUYMBaHUEM (COPTUPOBKOIL)
€ro 2JIEMEHTOB;

co3/laBaTh W TMPHUMEHATh B OIEKTPOHHBIX TaOmuuax ¢GopMynbl JUis pacdy€ToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIMH (CyMMHUPOBAaHUE U MOACYET 3HAUCHUH,



OTBEYAIOIIUX 3aJaHHOMY YCJIOBHUIO, CpelHee apu(MeTHUecKoe, MOUCK MaKCHUMaJbHOTO U
MUHUMAJIBHOTO 3HaYeHHUsI ), aDCOIOTHON, OTHOCUTEIHHON, CMEILIAaHHOM ajjpecaluy;

UCTIOJIb30BaTh AJIEKTPOHHBIC TAOMHUIBI JUIS YWCIEHHOTO MOJEIMPOBAHUS B TMPOCTHIX
3aJa4ax 13 pa3HbIX MPeAMETHBIX 00IacTeii;

UCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM 4MCIE KOMMYHUKAIIMOHHbBIE
CEpBHCHI, O0JAaUHbIC XPAHWJIUINA JAHHBIX, OHJIAMH-NIPOrpaMMbl (TEKCTOBBIE M Trpaduueckue
PEIaKTOPBI, Cpebl Pa3pabOTKH)) B yueOHON U TTOBCETHEBHOM e TEIIHHOCTH,

NPUBOJIUTH HPHUMEPHl HCIONB30BAaHUS T'e€OMH(GOPMALMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYJapCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX cepBUCOB MHTEepHETa B yueOHON M MOBCEIHEBHOM
JIeATEIbHOCTH;

UCIIOJIb30BaTh  PA3JIMYHBIE CPEJICTBA 3alIUTBl OT BPEAOHOCHOTO IPOrPaMMHOIO
oOecrnievyeHus, 3aluiaTh NepCOHANbHYI0 HHGOPMAIIUMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYyIa U
€ro IOCHEACTBUM (pasriamieHusi, IOJIMEHBbI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMYECKUX U COIUAIbHO-TICUXOJIOTMYECKUX ACIIEKTOB HMCIOJIb30BaHUsl ceTu MHTepHer
(ceTeBasi aHOHUMHOCTB, IU(POBOH Cile];, AyTEHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTH
BPEIOHOCHOTO KO/Ia);

pacro3HaBaTh TONBITKA W MPEIyNPEKAaTh BOBJICYCHHE Ce0sI M OKPYXKAIOMIUX B
JNECTPYKTUBHBIE U KPUMUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uucie KUOEpOyIUIHHT,
(uIuHr).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Ne ni/nt HaumenoBanue pasgeaoB u  Tem KouamdyecTBo yacos DJIeKTPOHHbBIE (uudposbie)
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChl
Pasznea 1. ludpoBasi rpamoTHOCTH
1.1 KOMHEIOTep _ YHHBEPCAILHOC | bubnmnorexa L{OK https://m.edsoo.ru/7f41646e
YCTPOMCTBO 00pabOTKU JaHHBIX
1.2 [TporpamMmebl U 1aHHBIC 4 bubnunoreka LIOK https://m.edsoo.ru/7f41646e
1.3 KomribroTepHble ceTn 2 bubnunoreka LIOK https://m.edsoo.ru/7f41646e
Utoro no pazneny 8
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
2.1 Mugopmanus  u  midopmanmomnisie 2 bubnuorexa LIOK https://m.edsoo.ru/7f41646e
MIPOIIECCHI
2.2 [IpencraBnenune nHPOpPMAITUU 9 bubaunorexa [IOK https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
3.1 TekcToBbIC TOKYMEHTBI 6 bubmmorexka ITOK https://m.edsoo.ru/7f41646e
3.2 KommelotepHas rpaduka 4 bubmuoreka LIOK https://m.edsoo.ru/7f41646e
3.3 MysbTUMEIMIHBIC TIPE3CHTAIIMN 3 bubmmoreka ITOK https://m.edsoo.ru/7f41646e
Hroro no paznery 13
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 34



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 KJIACC

HaumeHoBaHue pa3iejioB M TeM

KoauuecTBO 4acoB

JJIeKTPOHHbIE (undposbie)

Ne i/
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubanoreka 1HOK
11 CHCTeMEI camcneHHA 6 https://m.edsoo.ru/7f418516
1.2 DJIEeMEHThl MAaTEMATHICCKOU JIOTUKH 6 bubmmorexa HOK
' https://m.edsoo.ru/7f418516
Utoro no pazneny 12
Pa3nen 2. AnropuTmMbl M IPOrpaMMHUpPOBaHHE
21 Hcnonaurenu u QITOPUTMBI. 10 bubnuoreka HOK
' AJITOpUTMHYECKHE KOHCTPYKIMH https://m.edsoo.ru/7f418516
bubnuoreka HOK
22 #13bIK pOrpaMMHpOBAHHS d https://m.edsoo.ru/7f418516
bubnuoreka IHOK
23 AHAITH3 2ITOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34



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

9 KJIACC

HaumeHoBaHuWe pa3geioB H TeM

KoauuecTBO 4acoB

JJIeKTPOHHbIE (undposbie)

Ne i/m
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
I'moGanpnass  cetb  MHTEepHET W
1.1 cTpaTerud O€30IIaCHOr0 IOBEICHHUS B 3 bubmmorexa LIOK https://m.edsoo.ru/7f41a7d0
Hel
1.2 PaGora ° MH(OPMAIHOHHOM 3 bubmumoreka LIOK https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no pazneny 6
Pa3znen 2. Teopernueckue 0CHOBbI MH()OPMATHKH
2.1 MoearpoBaHue Kak METO]T ITO3HAHHS 8 bubmmorexa IIOK https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Pa3nea 3. AiiropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 Pa3paboTka anropuTMoB U IPOrpaMm 6 bubnuoreka [IOK https://m.edsoo.ru/7f41a7d0
3.2 VYupasnenue 2 bubnunoreka [IOK https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 8
Paznen 4. UndopmaumoHHbie TEXHOJIOTHH
4.1 DJEeKTPOHHBIC TAOJIHUIIBI 10 bubnuoreka [IOK https://m.edsoo.ru/7f41a7d0
4.2 Mugopwaimonmpie  TexHonorun B 1 bubmuorexa LIOK https://m.edsoo.ru/7f41a7d0
COBPEMEHHOM O0I11eCTBE
Hroro no pazneny 11
PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 34



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

MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUSA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IDOBEDSIEMOro IIpoBepsiemble mnpeaMeTHbIEe Pe3yJbTAThI OCBOCHHSI OCHOBHOM
posep 00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 [To treme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha TpUMEpax CMBICA MOHATUH  «uHMOPMAIHY,
11 «nHPOPMAIIMOHHBIA ~ TIpoliece»,  «obpaboTka  WMHGOPMAITUN,
«XpaHeHue nHpopMaun», «repenada HHPopMaIum»

IIpuBoauTe INpUMEpPBl COBPEMEHHBIX YCTPOWCTB XPAaHEHHUS U
1.2 nepeaayn  uHGOpMalMU, CpPaBHHUBAaTh  HUX  KOJIWYECTBEHHbBIE
XapaKTEPUCTUKH

[Tonydath W WCHONB30BaTh HWHPOPMALKIO O XapaKTEPUCTHKAX
IIEPCOHAIBHOIO  KOMIIBIOTEpPA M €r0  OCHOBHBIX  JJIEMEHTax
(mpoueccop, omnepaTUBHAas IaMATh, JOJITOBPEMEHHAs IaMATh,
yCTpOMCTBA BBOJa-BbIBOJIA)

1.3

COOTHOCHTD XAPaKTCPUCTHUKU KOMIIBIOTEPA C 3aa4aMU, pCIIaCMbIMHA
C €r0 IIOMOILIBIO

14

OpueHTHPOBATLCS B MEPApXUUECKON CTPYKType (ailyioBoi cucTeMbl
(3anuchIBaTh MOJHOE UM (paiina (katanora), myTh K (aiiny (karaaory)
[0 HMEIOIIEMYyCs ONUCAHUIO (aiIoBON CTPYKTYphl HEKOTOPOTO
MH(OPMALIOHHOT'O HOCUTENS)

1.5

PaGotate c (aiimoBoil cHCTEMON MEPCOHATBHOTO KOMITBIOTEPA C
HCIOJIb30BaHUEM rpaduyeckoro uHTepdeiica: co31aBaThb
1.6 (kommMpoBaTh, TEpeMelIaTh, IMEPEUMEHOBBIBATh,  YAAIATH U
apXuBHUpOBaTh (Halabl M KaTaJoTd, HCIOJIb30BaTh AHTUBUPYCHYIO
porpammy)
Uckate uHpopmanmio B MHTEepHETE (B TOM YHCIE MO KIIOUYEBHIM
CJIOBaM, MO U300paKEHHI0), KPUTHUYECKH OTHOCUTHCS K HAMJIEHHOMN
1.7 nH(pOopMaIMK, OCO3HaBaTh OMACHOCTHh ISl JIMYHOCTH M 0OIIecTBa
pacmpocTpaHeHUs] BpEAOHOCHOW uH(MOpManuu, B TOM UHUCIE
AKCTPEMHUCTCKOTO M TEPPOPHUCTUUECKOTO XapaKTepa

1.8 [ToruMate CTpyKTYypy apecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIMA

Cobmoiate TpeboBaHusl 0€30MacHON JKCIUTyaTallMl TEXHUYECKUX
cpeacTB WHGOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH,
1.10 coONroaaTh CETeBOWM JTHUKET, 0a30BbIE HOPMBI HH(POPMAIIMOHHON
STHKH U MpaBa Npu padoTe ¢ MPHIIOKESHUSIMHI Ha JIFOOBIX YCTPOHCTBAX
u B lHTepHeTe, BEIOMpATh O€30MacHbIe CTPATETHH MMOBEJCHHS B CETH

HpI/IMeHHTB MCTOABI HpO(I)I/IJIaKTI/IKI/I HCTaTUBHOI'O BJIUAHUSA CPCACTB

111 WH(POPMAITMOHHBIX 1 KOMMYHHMKAITMOHHBIX TEXHOJIOTHUN Ha 370POBbHE
M0JIb30BATEIS
2 I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

KOI[I/IpOBaTB U JCKOAUPOBATH COO6H.[€HI/IH o 3aJlaHHBIM IIpaBUJIaAM,
JAEMOHCTPHUPOBATh IMOHMMAHUE OCHOBHBIX IPUHIOWUIIOB KOJUPOBAHUA




uH(pOpMaLU pa3INdHOI TPUPObI (TEKCTOBOM, rpaduyecKoii, ayauo-
)
CpaBHUBaTh JJIMHBI COOOIICHWI, 3aMUCaHHBIX B  Pa3IUYHBIX
2.2 andaBUTax, ONMEPUPOBATH CIUHUIIAMH U3MEPEHUS HHPOPMAITMOHHOTO
00bEMa U CKOPOCTH MEpelauul JAHHBIX
23 OneHuBaTh W CpaBHUBATh pa3MEpbl TEKCTOBBIX, TIpadHUUECKuX,
3BYKOBBIX (haitsioB 1 BUIe0haidaIoB
3 [To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)
[IpencraBisiTh  pe3yiabTaTbl  CBOECH  JAEATENBHOCTH B BHUJE
3.1 CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTAIUI
8 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeIMETHbIE Pe3YJILTATHI 0CBOEHHs OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yjabTara
1 ITo Teme «TeopeTuueckre OCHOBBI HHHOPMATHKI
11 [TosicHsITh Ha mpuUMepax pa3lIuyus MEXAY MO3UIHOHHBIMH U
HETMO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS
3anuchiBaTh U cpaBHMUBAThH Lenble yucia ot 0 1o 1024 B pa3nuyHbIx
1.2 MO3UIIMOHHBIX CHCTeMaX cuucieHus (¢ ocHoBaHusMmH 2, 8, 16),
BBITIOJIHSTH apU(PMETHIECKHE OTIEPAIIMH HAJl HUMU
13 PackppiBaTh CMBICTT TIOHSATUWA  «BBICKAa3bIBAHUEY», «JIOTHYECKAS
ONEPALMSY, WIOTHUYECKOE BBIPAKEHUE»
3anucelBaTh  JIOTUYECKHUE  BBIPAXKEHUS C  HCIOJIb30BAHHEM
JTU3BIOHKIINY, KOHBIOHKIIUA U OTPUIIAHUS, ONPENEsATh UCTUHHOCTh
14 JIOTUYECKUX BBIPAKEHUW, €CIIM W3BECTHBl 3HAYEHUS HUCTUHHOCTH
BXOJISIIIIMX B HETO TIEPEMEHHBIX, CTPOUTH TAOIHUIBI UCTUHHOCTU JIJIS
JIOTUYECKHUX BBIPAXKEHHMA
2 [To Teme «ANTOPUTMBI 1 IPOTPAMMHUPOBAHKEY
PackpeiBaTh  CMBICT TOHATHN  «HCHOJHUTENBY», «AJITOPUTM»,
2.1 «mporpamMmay, TMOHUMAas pPa3HUIly MEXIy YIOTPEeOJIeHHEeM 3THUX
TEPMHUHOB B OOBIJIEHHOH peun U B HH()OpMaTHKE
29 OnuceIBaTh AITOPUTM PENICHUS 3a7aud Pa3IMYHBIMHU CIIOCOOaMU, B
' TOM YHUCJIE B BUJIE OJTOK-CXEMBI
CocTaBiATh, BBIIONHATH BPYYHYIO M HAa KOMIBIOTEPE HECIIOKHBIE
2.3 AJTOPUTMBI C HCTIOJF30BAaHNEM BETBJIICHUH M ITUKJIOB JJIS YIIPABJICHUS
UCTIOTHUTEISIMU
Hcnonb30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JIUMYHBIX THIIOB
2.4 (YUCIOBBIX, JIOTUYECKUX, CUMBOJIbHBIX), @ TAaK)XKe COJEpKallhe uX
BBIPAXKEHMSI, UCTIOJIB30BaTh ONEpaTOp MPUCBAUBAHUS
25 Hcnonp3oBaTh NpH pa3pabOTKe MpOrpamMm JIOTMYECKHUE 3HAueHUS,
OTIepAIUU 1 BBIPAKEHUS C HUMH
AHaNM3UpOBaTh MPEJIOKEHHBIE AITOPUTMBbI, B TOM YHUCIE
2.6 ONpeAeNsiTh, Kakue pe3yabTaTbl BO3MOXHBI IPH  33JaHHOM
MHOKECTBE UCXOIHbIX 3HAUCHUI




2.7

9 KJIACCA

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

Co3maBaTh W OTJ@XKUBATh NPOTPAaMMbl HA OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbii
AnroputMuYecKuil SI3bIK), peanu3yroIlue HECIOXKHBIE aITOPUTMBI
00pabOTKM YHCIOBBIX JAaHHBIX C HCIOJB30BAaHHUEM IMKJIOB U
BETBJICHUH, B TOM YHCJIE PEaTU3yIOIINE TPOBEPKY ACTUMOCTH OJJHOTO
[EJIOT0 YMCIa Ha JpYyroe, NPOBEPKY HATypaJlbHOTO 4YHCIAa Ha
IPOCTOTY, BBLACIEHUS HU(P U3 HATYPAITBHOTO YUCIIa

IIpoBepsiemble mnpeaMeTHbIE Pe3yJbTAThl OCBOEHHS] OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

[To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonb30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4MCIE
KOMMYHHKAIIIOHHBIE CEpPBUCHI, OOJIaYHbIE XPAHWIUINA JaHHBIX,
OHJIAH-TIPOTPAMMBI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIIbI
pa3paboTKu) B y4eOHOM U MOBCETHEBHOM 1€ATEIbHOCTH

1.2

[IpuBoauTH,  HpUMEpPHl  UCHOJB30BaHUS  IeOUH(DOPMALIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJAapCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX
cepBrcoB MHTepHeTa B yueOHON U MOBCETHEBHOM e TENIbHOCTH

13

Mcronp30BaTe pa3iuvHbIE CpPEACTBA 3allUTHl OT BPEIOHOCHOTO
MPOrPaMMHOTO obecrnieueHus, 3alUIIaTh MEPCOHAIBHYIO
WH(OPMAIIMI0O OT  HECAaHKIMOHMPOBAHHOTO JOCTylla U  €ro
MOCNEACTBHUM (pa3riaiieHus, MOAMEHbI, YTPaThl JaHHBIX) C YIETOM
OCHOBHBIX TEXHOJIOTUYCCKUX n COUAJIIBHO-TICUXOJIOTHUYCCKUX
ACTMEKTOB HCMOIb30BaHUs ceTh VHTepHeT (ceTeBas aHOHHUMHOCTD,
nu(poBoit cien, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEIOHOCHOTO KO/1a)

14

Pacnio3HaBaTh MOMNBITKM M MpPEIyNpeXkaaTh BOBIEUEHHE ceds U
OKPYKaIOIIMX B JIECTPYKTHBHBIE W KPUMHUHAIBHBIE (DOPMBI CETEBOU
AKTUBHOCTH (B TOM 4ucIie KHOepOyJUIMHT, (PUIITMHT)

ITo Teme «TCOpCTI/ILIeCKI/IC OCHOBBI I/IH(i)OpMaTI/IKI/I»

2.1

PaCKpLIBaTL CMBICI  TIOHSATHUH «MOACIb», «MOACIIUPOBAHUCH,
OMpeACIIATE BH/bBL Moneneﬁ, OLCHUBATh aJACKBATHOCTh MOICIIN
MOACIINPYEMOMY O6’BCKTy " OCJIsIM MOJCTIUPOBAHUA

2.2

Hcnonb3oBate rpadpl M JAEpeBbs OIS MOJECIUPOBAHUS CUCTEM
CETEBOM U UEPAPXUUYECKON CTPYKTYPbI, HAXOJAUTh KpaTYaMIINI ITyTh B

rpage

3.1

[To TemMe «ANTOPUTMBI 1 IPOTPAMMHPOBAHHUE

Pa30OuBath 3a1aun Ha OJ3a7]a41, COCTABIIATD, BBIIIOJIHATD BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE aITOPUTMBI C HCIIOIb30BAHUEM
BETBJICHUM, LHKJIOB M BCIOMOIATEIbHBIX AJITOPUTMOB  JUIS
YIIPABJICHUS UCIIOJHUTEISIMU

3.2

CocTaBisiTh M OTJIAXKUBAaTh IPOIPAMMBbl, PEAIU3YIOLIUE THUIIOBBIE
QIrOPUTMBI  OOpPaOOTKM YHCIIOBBIX IOCJIEOBATEILHOCTEH  MIIU
OJIHOMEPHBIX  YHUCIOBBIX  MAacCMBOB  (MIOMCK  MaKCHUMYMOB,
MHUHHMYMOB, CYMMBbl HJIA KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU




4.1

CBOWCTBaMH) Ha OJIHOM U3 I3BIKOB Iporpammupoanus (Python, C++,
[Tackans, Java, C#, LlIkonpHBINH ANTOpUTMHUYECKUH S3BIK)

[To reme «MHDOpMAITOHHBIE TEXHOJIOTHI

Breibupate cmoco® TpeacTaBiICHHUS JTaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3a/a4yeil (TabiauIbl, CXeMbl, rpaduKH, AUArpaMMbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  MPOTPAMMHBIX  CPEICTB
00pabOTKH JaHHBIX

4.2

4.3

Hcnonp30BaTh 3J€KTPOHHBIE TaOMUIBI Al 00pabOTKH, aHAIW3a U
BU3yaJIM3allMd YHUCJIOBBIX JaHHBIX, B TOM 4YHUCJE C BBIJACICHHEM
quana3oHa TaONuIbl W YHOPSAJOYMBAaHUEM (COPTUPOBKOM) ero
3JIEMEHTOB

CoznaBaTh W INPUMEHSTH B 3JEKTPOHHBIX TaOiuuax (Gopmysbl JUis
pacyéToB C HCHOJb30BAHUEM BCTPOEHHBIX apU(METHUECKUX
¢yHKIMI (CyMMUpOBaHME M TOJACYET 3HAYEHMM, OTBEYAIOIIHUX
3aJJaHHOMY  YCJIOBMIO,  CpeAHee  apu(MeTHyeckoe,  IOHUCK
MaKCUMaJbHOTO M MHHHUMAQJIBHOTO 3HAau€HUsA), aOCOIIOTHOM,
OTHOCHTEJIbHOM, CMELIaHHOM ajjpecanuu

4.4

Hcnons3oBaTh 3JIEKTPOHHBIE TaOJIAIIBI TS YUCJIEHHOT'O
MOJCIIMPOBAHUS B TPOCTBIX 3aJadyaX M3 pa3HBIX IPEIMETHBIX
oOacren




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

udposasi rpaMOTHOCTH

11

1.2

KomrmbroTep — yHHUBEpPCATbHOE BBIYUCIUTEIBHOE YCTPOHCTBO, paboTaroliee mo
nporpamme. THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHbIE
KOMITBIOTEPBI,  CYINEPKOMITBIOTEPhl. MOOWIbHBIE — yCTpOWCTBAa. TeXHHUKA
0€30MMacHOCTH U TIPaBHJIa pa0OTHI HA KOMITBIOTEPE

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa W MX HazHaueHue. I[Ipoueccop.
OmnepartuBHas W JOJTrOBpEMEHHas IMaMATh. YCTpOilcTBa BBOAA M BBIBOJA.
CeHcopHbIi BBOJ, JaTYNKU MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOM
ayTeHTU(UKALUU

13

14

1.5

1.6

Vctopus pa3BUTUS KOMIIBIOTEPOB U MporpaMMHOro obdecneuenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMCHHLIC TCHACHIINHN Pa3sBUTHA KOMITIBIOTCPOB.
CynepkoMnbrotepsl. [Tapannenshblie Beranciaenus. IlepcoHanpHblil KOMIIBIOTED.
[Ipoueccop U ero XxapakTepUCTUKU (TaKTOBash YacTOTa, pa3psiAHOCTH).
OneparuBHas namaTh. JJonroppemMeHHas naMaTh. Y CTpOiCTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMSATh KOMITBIOTEPA, KECTKUN JHCK
U TBEPJOTENbHbIM HAKONUTENb, IOCTOSHHAS NaMATh CMapT(OHA) U CKOPOCTh
JIOCTyTa JJIsl pa3IUYHbIX BUOB HOCUTEIEH

IIporpammHoe obOecriedyeHne KommbloTepa. llpukianHoe mnporpammHOe
obecrieuenne.  CucremHoe  mporpammHoe — oOecrneueHue.  CHCTEMBI
nporpamMmupoBanus. [IpaBoBas oxpaHa mporpamm M JaHHBIX. becriaTHble u
yCJIOBHO-0ectiaTHbIe porpaMMbl. CBOOOIHOE TPOTPAMMHOE 00ECTICUCHHE
@aitnel 1 nanku (karajgoru). Tumsl ¢aitnos. ColicTBa ¢ailioB. XapakTepHble
pasmepsl (haiiIoB pazIMUHBIX TUIMOB (CTPAaHMIA TEKCTAa, HJIEKTPOHHAs KHUTA,
¢dotorpadus, 3anuch NECHU, BUCOKIINI, TOJTHOMETPAKHBIN (PUITEM)
[Ipunuunsl noctpoenus (Qainossix cucreM. [lonmHoe ums ¢aiina (mamku,
karanora). [TyTe k ¢ailny (nanke, katajiory)

1.7

daiinoBelil MeHeKep. PaboTa ¢ daiinamu u nmankamu (Katajaoramu): Co3iaHue,
KOIMPOBaHUE, NepeMeleHe, TepeMMEHOBaHNEe U yaajaeHue ¢GaiioB U Mamnok
(xaraznoroB). [Touck (aiinoB cpeacTBaMu ONepaMOHHON CHCTEMBI

1.8

ApXI/IBaI_II/ISI JaHHBIX. coap30BaHue InporpamMm-apxXmuBaTopoB

1.9

KOMHLIOTCpHBIC BUPYCHI U APpYTUC BPCAOHOCHBIC IIPOTPAMMBI. HpOF PpaMMBI I
3alIUTHI OT BUPYCOB

1.10

1.11

O0wennnenmne kKomnbioTepoB B ceTh. CeTh MHTEpHET. BeOG-cTpanuia, BeG-caiT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosreie cuctemsl. [lonck
uHbOpMAlUK IO KJIIOUEBBIM CJOBaM U MO H300pakeHHI0. J{0CTOBEpHOCTh
nH(popmanuu, noaydyeHHol u3z urepuera

CoBpeMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIAN

1.12

CereBoii 3 THKET, 0a30BbIe HOPMBI HH(DPOPMAITMOHHOM ITHKH | TIpaBa IMpu padoTe
B cetu MHTepHeT. CTpateruu 6ezonacHoro noseneHus B InTepHere

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

Wudopmanus — OAHO U3 OCHOBHBIX TIOHATUH COBPEMEHHOW HayKH.
WNudopmanus Kak cBeACHUs, IPEAHA3HAYEHHBIE AJIs1 BOCIPUATHUS YEIOBEKOM, U




2.2

2.3

nHpopManus Kak  JaHHBIE, KOTOpPhIE  MOTYT OBITb  0OpaboTaHbI
ABTOMATU3UPOBAHHOM CUCTEMOM

JIucKkpeTHOCTh AaHHBIX. BO3MOXHOCTH ONMHMCAHUS HEMPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO TUCKPETHBIX NaHHBIX. HbOpMamoHHbIE TPOLIECCHI —
MIPOLIECCHI, CBA3AHHBIE C XPAHCHUEM, IPe0Opa30BaHUEM H MepeIadeii TaHHBIX

CumBoin. Andasut. MomHocTh andasura. PasHooOpasue s3bIK0B U andaBUTOB.
EcrectBennbie u QopmanbHble S3bIKH. AJI(aBUT TEKCTOB HA PYCCKOM SI3BIKE.
JiBonuHsIii andasut. KomndecTBO BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOMHAIIN)
(¢bukcupoBaHHOW JIUHBI B JaBoM4YHOM andasure. IIpeoOpazoBanue mobOoro
andasuTa K 1BOMYHOMY. KOMUecTBO pa3iaMyHbIX CIOB (PUKCHPOBAHHOM JITMHBI
B asihaBUTE ONpeAenEHHON MOIIHOCTH

2.4

2.5

KomupoBanue cuUMBOIOB OJHOrO ajidaBUTa C IMOMOIIBI) KOJOBBIX CIIOB B
apyrom andasute, KOoBasi TaOIHIIA, IEKOIUPOBAHHE

JBonunblii kon. IIpeacraBiieHHE OaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JBOUYHOM aji(haBUTE

2.6

WNudopmannoHHblii 00bEM TaHHBIX. BUT — MUHMMaIbHAS €MHHLIA KOJINYECTBA
nH(pOpManuu — IBOMYHBIN pa3psa. baiT, kuinoOalT, MmeradanT, rurabanT

2.7

2.8

CkopocTh nepenauu JaHHbIX. EJMHHIBI CKOPOCTHM Iepeladd JIaHHBIX.
Hckaxenue nHopManiu mpu nepeaade

Konnposanue texcroB. PaBHomepHslii koa. HepaBHOMepHBIi koa. Koguposka
ASCII. BocbmubutHbeie komupoBku. Ilonstue o xomupokax UNICODE.
JlexonupoBaHue  COOOIIEHMH C  MCIOJNBb30BAHMEM  PaBHOMEPHOTO U
HepaBHOMEpHOro kojia. MHpopmanoHHbIi 00bEM TekcTa

2.9

OOmiee mpexacraBieHne o LU(GPOBOM NPEACTABICHUU AayAWOBH3YalbHBIX H
JIpYrMX HENpepbIBHBIX JaHHBIX. KoaupoBanume 1nBera. L[BeToBwle Momenu.
Mopens RGB. I'mybuna konupoBanust. [Tanutpa

2.10

PactpoBoe M BekTOpHOEe mpencTaBieHue u3oOpakeHui. Ilukcenb. Onenka
nHpopMalMoHHOro 00bEMa rpauueckux JaHHbIX Ui PacTPOBOIO
M300paxeHHs

211

KommpoBanue 3Byka. PaspsgHocTs M 4dacrota auckperusanuu. KosmuecTso
KaHanoB 3amuch. OIleHKa KOJMYECTBEHHBIX I1apaMETpPOB, CBA3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

WNHudopmaninoHHble TEXHOJIOTUN

TexkcToBble JOKYMEHTHI M HMX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHMIla, ad3aill,
CTpOKa, CIIOBO, CHUMBOII)

3.2

3.3

TekcToBbI MpoIECCOpP — MHCTPYMEHT CO3JIaHUS, PEJAKTUPOBAHUA U
dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcrta

PenaktupoBanue Ttekcra. CBoiictBa cumBoioB. [Hpudt. Tunel mpudros
(pyOsiensle, ¢ 3aceykamH, MOHOMIMpHHHBIE). [lomyXupHOe M KypCHBHOE
Hayepranue. CBoiicTBa ab3aleB: TrpaHHIbl, a03alHBI OTCTYN, WHTEpBal,
BbIpaBHUBaHKEe. CTHIIEBOE (hOpMaTUPOBAHUE

3.4

CrpykrypupoBanue uWH(MOpMAIMM C TOMOIIBIO CIUCKOB H  TaOJHIL
MHuoroypoBHeBblie ciicku. JJoOaBneHne Ta0nil B TEKCTOBBIC JOKYMEHTBI

3.5

BcraBka n300pakeHuil B TEKCTOBBIE JOKyMeHTHL. OOTekaHue H300pa)keHuit
TEKCTOM. BKiIIoueHre B TEKCTOBBIN JOKYMEHT quarpamMm U Gopmy

3.6

[Tapametpsl cTpaHuibl, HyMmepanus cTpaHull. JloOaBieHue B JIOKYMEHT
KOJIOHTUTYJIOB, CCBLJIOK




3.7

IIpoBepka mpaBonucanusi. PaccranoBka nepeHocoB. ['010cOBOM BBOJ TEKCTA.
Orntuueckoe pacno3HaBaHue TEKCTA. KomnbrorepHsbiit IIEPEBOLI.
Hcnonb3oBanue ceprcoB ceTu MHTepHET st 00pabOTKH TEeKCTa

3.8

3.9

3HaKOMCTBO ¢ TrpaduyecKUMH  pelakTopaMmu. PacTpoBble  PUCYHKH.
Hcnonp3oBanue rpaduyeckux MpUMHTHBOB

Onepatuu penakTupoBaHus rpadUuecKuX OOBEKTOB, B TOM YHUCIE IUPPOBBIX
dororpadumii: M3MeHEHHE pazMepa, oOpe3Ka, MOBOPOT, OTpaxkeHHe, paboTa ¢
obnactssmMu (BBIJIENICHHE, KONMMPOBAaHHUE, 3aJIMBKA IIBETOM), KOPPEKIUS IIBETa,
SIPKOCTH U KOHTPACTHOCTH

3.10

Bextopnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMU
CPEICTBAaMHU TEKCTOBOI'O IpPOLECCOpa WIN APYTUX Hporpamm (IpUIIOKEHHI).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

3.12

8 KJIACC

Kox
1

11

1.2

1.3

[ToaroroBka MynbTUMEANIHBIX Mpe3eHTanuil. Cnaiin. Jlob6aBienue Ha ciaiin
TEeKCTa U n300pakeHuid. PaboTa ¢ HECKOJIIBKUMU caiiiaMu

JloGaBieHue Ha craii] ayJuoBU3yalbHBIX JaHHBIX. AHUMaIMs. [ unepcchliku

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Teopernueckue 0OCHOBBI HH(OPMATHKH

Heno3unmoHHbIe 1 TO3UIIMOHHBIE CUCTEMBI cunciieHus. Andasut. OCHOBaHHE.
Pazpépnytas popma 3anucu uymcna. [lepeBoa B JECATUUHYIO CUCTEMY YHCEII,
3aMMCaHHBIX B APYTUX CUCTEMaX CUUCIECHUS

PumMmckas cucremMa cCUUCiIeHUS

JlBonuHas cucrema cuucienus. [lepeBon uensix yucen B npenenax ot 0 go
1024 B n1BOMYHYIO CUCTEMY CUHMCIIEHUs. BocbMepuuHas cucTtemMa CUHUCICHUS.
[lepeBon umcen K3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYIO U JIECATUUHYIO
cucremMbl U obpatHo. llectHaauarepuynas cuctema cuucienus. IlepeBoj
qycel W3 IIECTHAALATEPUYHON CHCTEMBbl B JBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMbI U 00paTHO

1.4

1.5

1.6

ApudmeTrrueckue onepanuy B ABOUYHONW CUCTEME CUMCIICHUS

Jlormyeckue  BbICKa3bIBaHWs. Jlormyeckwe 3HAYEHHS  BBICKA3bIBAHMIM.
DNeMeHTapHble M COCTAaBHbIE BbICKa3biBaHUs. Jlormueckue omnepanuu: «u»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKINS, JIOTUYECKOE
CIIOKEHHE), «He» (Jlormueckoe oTpuiianue). [IpuopuTeT IOTUYECKUX
onepauuid. OnpeneneHue HCTUHHOCTA COCTAaBHOIO BBICKA3bIBAHUS MPHU
M3BECTHBIX 3HAUEHUSIX HUCTUHHOCTH BXOJSIIMX B HEro0 3JEMEHTapHBIX
BBICKa3bIBaHUI

Jlormueckne BbIpakeHus. [IpaBuna 3ammMcH  JIOTMYECKMX — BBIPAYKEHHM.
ITocTpoenue TabaKIl HCTUHHOCTH JIOTHUECKHUX BBIPAYKEHUH

1.7

Jlornueckue s1eMeHTHI. 3HAKOMCTBO € JJOTHYSCKUMHU OCHOBaMU KOMIIBIOTCPA

ANropUTMBI M IPOrPaMMHUPOBAHUE

2.1

[Tonsitue anroputma. MCHOTHUTENH QITOPUTMOB. AJITOPUTM Kak IUIaH
YIIpaBJICHUA UCIIOJTHUTCIICM

2.2

CgoiicTBa anroputma. CriocoOsI 3amucu anroputMa (CI0BECHBIH, B BUIE O10K-
CXEMBI, TporpamMma)




2.3

2.4

2.5

AJIropuTMHUYECKUE KOHCTPYKIMU. KOHCTpyKIus «cinenoBanuey. JIMHEMHbII
AJITOPUTM. Or PAHUYCHHOCTDb JIMHEUHBIX AJITOPUTMOB: HEBO3MOXHOCTbB
MPEeyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTU BBITIOJIHAEMBIX JCHCTBHIA
OT UCXOJHBIX JaHHBIX

KoHcTpykinsi «BeTBICHHME»: TOJNHAs U HemoyiHas (GopMmbl. BwimomHenune u
HEBBIIIOJHEHUE YCIIOBHSI (MICTUHHOCTb U JIOXKHOCTb BbICKa3biBaHUs). [IpocThie
U COCTaBHBIE YCIIOBUS

KoHcTpykIMsa «IOBTOPEHHE»: LUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHUH, C
YCIJIOBUEM BBIIIOJIHEHHUS], C IEPEMEHHOM LIUKJIA

2.6

Pa3pabotka i ¢GhopMaibHOrO0 HMCHOTHUTENS alrOpUTMa, HPUBOJSIIETO K
TpeOyeMOMy pe3ylbTaTy MpH KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX QJITOPUTMOB C MCIOJIb30BAHUEM LHUKJIOB M BETBICHUU IS
yrpaBieHus: (HOpMaNbHBIMA HCIIOJHUTENSMH. BBINOTHEHHE anropuTMOB
BPYUYHYIO U Ha KoMIlbloTepe. CUHTaKCHUYEeCKUe U Joruueckue omuoku. OTKa3bl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anropurmuyeckuii f3pik). CucreMa nporpaMMHpOBaHUS: PENAKTOpP TEKCTa
[IpOrpamM, TPAHCIATOP, OTJIATUUK

2.8

HepeMeHHaﬂ: THII, WM, 3HAYCHUC. HGJII)IG, BCHICCTBCHHBIC W CHMBOJIBHBIC
IICPCMCHHBIC

2.9

Omneparop npucBauBaHus. ApUPMETHUECKHE BBIPAKECHHUS U MOPAIOK HX
BblunciaeHus. Omnepauuy ¢ LEJNbIMH YUCIAMM: LIEJIOYUCIIEHHOE JICICHUE,
OCTaToOK OT AeneHus. [I[poBepka qenMMOoCTH OJHOTO 1EJI0r0 YKcia Ha IPyroe

2.10

2.11

BerBnenus. CocraBHble yCIOBHSA (3allUCh JIOTUYECKHUX BBIPAKEHUH Ha
U3y4aeMOM s3bIK€ IporpamMmupoBaHusi). HaxoxaeHne MUHUMyMa U
MakCUMyMma H3 JBYX, TpEX M YETBIPpEX yucen. PelleHne KBaapaTHOIO
YPaBHEHUs1, UMEIOIIETO BEIIECTBEHHbBIE KOPHU

JluamoroBasi oOTiajJKa MPOrpaMM: IOIIArOBOE BBIMOJIHEHUE, IPOCMOTP
3HAYEHUH BEIMYUH, OTJIAJJOYHBINA BBIBOJI, BELIOOP TOUKH OCTAaHOBA

2.12

2.13

2.14

2.15

[ukn c ycnoBueMm. Anroput™m EBiinga sl HaxoXAE€HUS HauOOJBIIEro
o0111ero AeauTens ABYX HaTypaJIbHBIX yncell. Pa3OueHue 3anucu HaTypanbHOTO
4KCJla B MO3UIIMOHHON CHCTEME C OCHOBAaHUEM, MEHBIINM WM paBHbIM 10, Ha
OTJeNbHbIE [IUPPBI

[{uki c nepeMeHHOM. AIroOpUTMBI IPOBEPKHU AE€TMMOCTH OJHOIO IIEJIOTO YUCIIa
Ha JIpyroe, IpOBEPKU HATYPaJbHOTO YKCiIa Ha IPOCTOTY

OO6paboTka CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
ITocumBonbHast 06paboTka cTpok. [TogcuéT yacTOTHl MOSBICHUS CHMBOJA B
cTpoke. Bectpoennsie pyHKIMU A1t 00pabOTKU CTPOK

Onpenenenre BO3MOXHBIX pe3yJIbTaTOB pabOThl aJropuTMa NpH 3aJaHHOM

MHOKECTBE BXOJHBIX JAHHBIX, ONPEAECICHUE BO3MOKHBIX BXOIHBIX JaHHBIX,
MPUBOISIIINX K JAHHOMY PE3YJIbTaTy

9 KJIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

1

Hudposas rpaMmoTHOCTH

1.1

I'moGanbhas cers Uurepner. IP-ampeca yznoB. CereBoe XpaHEHHE NaHHBIX.
Mero bl MHAMBUAYAIBHOTO U KOJJIEKTUBHOTO pa3MelIeHUs] HOBOM HH(popMaluu




1.2

B Unrepnere. bonbiiue naHHble (MHTEpHET-AaHHBIE, B YAaCTHOCTHU JaHHBIE
COLIMATIbHBIX CETEH)

[lonartue 06 wHPOpPMALMOHHONW O€30MaCHOCTU. YTPO3bl HH(POPMAITMOHHOU
0e301acHOCTH pU paboTe B TII00aTbHON CETH U METO/IbI IPOTUBOICHCTBUS HM.
[IpaBwmia 6e3omacHO ayTeHTH(PHUKAIMU. 3alUTa JINIYHOW HH(DOPMAIIMH B CETH
Wutepuer. be3zonacHble crTparernu ToBeneHWss B ceTd  VIHTepHer.
[IpenynpexxaeHne BOBJIEYEHUS B JAECTPYKTHUBHBIC U KPUMHHAJIBHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KMOEPOYJTHUHT, (PUIIMHT U ApyTrHe GOPMBI)

1.3

2.1

Bunp! nesrensHoctu B MHTepHeTe. VIHTepHET-CepBUCH: KOMMYHUKAIIMOHHBIE
CepBUCHI (TIOYTOBAs CITyk0a, BUIEO-KOH(EPEHII-CBA3b U APYTHE), CIIPAaBOYHBIC
CIyXObI (KapThl, paclHMCAHUS W JAPYTHE), MOUCKOBBIC CIIYXKOBI, CIIYXOBbI
OOHOBJIEHUSI TpOrpaMMHOro ooOecnedeHus U Jpyrue ciyx0bl. CepBHUCHI
rocygapcTBeHHbIX yciayr. OOnaunble XpaHwiuma JgaHHbIX. CpezacrBa
COBMECTHOH pPa3pabOTKH JOKYMEHTOB (oHJaiiH-o¢wuck). I[IporpammHoe
o0ecrieyeHHe Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduyueckue
PENaKTOPHI, Cpeabl pa3paboTKH MPOrpamMm

TeopeTnueckre 0CHOBbI HHPOPMATUKU

Mognenb. 3amaun, permraeMbie ¢ TOMOIIBI0 MozenupoBanus. Kiaccudukanum
Mozeneid. MarepuanbHple (HaTypHble) W WH(QOPMAIMOHHBIE MOJEIH.
HemnpepeiBHbIe W auckpeTHble Mojaenu. Vmwuranuonuele mopenu. Mrposbie
mMozenu. OuneHKa COOTBETCTBHS MOJEIH MOJEIUPYEMOMY OOBEKTY M IEIsIM
MOJETHPOBAHHS

2.2

Tabanunbie MOACIIHN. Ta6JII/II_[a KaK IIpeACTABJICHUC OTHOLICHUA

2.3

2.4

2.5

2.6

2.7

ba3el nmanubix. OTOOp B TabmuIE CTPOK, YIOBIETBOPSAIOIIUX 3aJaHHOMY
YCIIOBUIO

I'pad. Bepmmna, pebpo, myts. OpuEHTHPOBaHHBIE M HEOPHUEHTHPOBAHHBIC
rpadsl. [iuHa (Bec) peOpa. BecoBast marpuna rpada. [ynmHa myTH MexIy
BepmHaMu rpada. [Tonck ontumansHOTO IMyTH B rpade. HavanpHas BepmmHa
(MCTOYHMK) W KOHEYHas BeplIMHA (CTOK) B OPHUEHTHPOBAHHOM TIpade.
Brruncnenue xonuuecTBa myTel B HaNpaBJIEHHOM allUKINYECKOM Tpade
Hepeo. Kopens, BepmmHa (y3en), TucT, pedpo (ayra) nepeBa. Beicota nepesa.
[TonnepeBo. Ilpumepbl ucnonb3oBaHus JepeBbeB. l[lepebop BapHaHTOB ¢
MOMOIIIBIO JiepeBa

[TonsTne MaremMaTHYeCcKOW MOJAENH. 3aJadd, peHiaeMbleé ¢ MOMOIIBIO
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MO/JICIMPOBAHMUSL. Otnuune
MaTeMaTUYeCKOl MOJeld OT HaTypHOM MOJAETM U OT CIOBECHOIO
(JuTeparypHOro) onucaHus o0beKTa

JTansl KOMIIBIOTCPHOI'0 MOJCIIMPOBAHUSA: IMOCTAHOBKA 3aJadyd, ITOCTPOCHHC
MaTeMaTH4eCKOM MOACIIH, nporpamMmmHasl  pcajim3anus, TCCTUPOBAHUC,
IMPOBCACHNEC KOMIIBIOTCPHOT'O OKCIICPUMCHTA, aHajlnu3 ¢€ro pe3yjbTaToB,
YTOYHCHUC MOACIIN

AJNTOPUTMBI M TPOrPaMMHUPOBAHUE

3.1

PazOuenue 3amaun Ha moazanaun. CocTaBieHUE aITOPUTMOB M MPOTPaMM C
WCIIOJIb30BAHNUEM BETBICHUH, LIMKJIOB U BCIIOMOTATENIBHBIX AJITOPUTMOB JUIS
YIIPABJICHUS] UCIIOJHUTEIIEM WM IPYTUMHU UCIIOTHUTEISIMU

3.2

Tabnuunple BenuuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBICHHUE H
OTNaZIKa TMPOrpaMM, peaM3yIOUIMX THUIIOBbIE AaJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MAacCHUBOB, HA OJIHOM U3 SI3bIKOB MPOTrpaMMHUPOBAHUS




3.3

3.4

(Python, C++, Ilackams, Java, C#, IlIkoapHBIH AJNTOPUTMHYECKUN SI3BIK):
3al0JIHEHUE YMCJIOBOTO MacCHBa CIy4YallHbIMM YHUCJIAMH, B COOTBETCTBHH C
dbopMyIoit K myTéM BBOJIAa YHCET, HAXOXK/IEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIM TIOWCK 3aJ]aHHOr0 3HAYCHUS B MACCHUBE, IOJCYET DIIEMEHTOB
MaccuBa,  YAOBJICTBOPSIOIIMX  3aJl@aHHOMY  YCJIOBHIO,  HaxOXJEHHUE
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO0) 37eMeHTa MaccuBa. COpTUPOBKA MaccHUBa

OO6paboTKka TMOTOKAa IAHHBIX: BBIYUCICHHE KOJIWYECTBA, CYMMBI, CPEIHErO
apu(MeTHYECKOro, MUHUMAJIBHOTO ¥ MaKCUMAaJIbHOIO 3HAU€HHs JIEMEHTOB
IIOCJIEA0BATENBHOCTH, YAOBIETBOPSIOIINX 3aJaHHOMY YCIOBHUIO

VYnpasnenue. Curnan. O6patHast cBs3b. [logydeHne cUrHanoB oT HU(POBBIX
JaTYMKOB (KacaHWs, PACCTOSIHMA, CBeTa, 3Byka MW J1pyroro). Ilpumepst
HCIIOJIB30BaHUA TPUHIMAIIA O6paTHOI>'I CBiA3M B CHUCTEMax YHpaBJICHUA
TEXHHYECKHMMHU YCTPOWCTBaMH, B TOM 4YHCiIe B poOoToTexHuke. [Ipumepsl
pOOOTH3UPOBAHHBIX  CUCTEM  (cucTeMa  yIOpaBlIEHUS  JBUKEHHEM B
TPAHCIIOPTHOM CHCTEMe, CBapOYHast JIMHUS aBTO3aBOJa, aBTOMAaTH3UPOBAHHOE
yIpaBJI€HUE OTOIUIEHMEM JIOMa, AaBTOHOMHAsi CHUCTEMa  YIpPaBICHHS
TPAHCIIOPTHBIM CPEICTBOM H APYTHUE CUCTEMBI)

HubopmalinoHHbIE TEXHOJIOTUN

4.1

[TonsiTue 00 31MeKTPOHHBIX Tabuuuax. TUIbl TaHHBIX B sUEHKaX 3JIEKTPOHHOMN
Tabmuipl. PenaktupoBanue u popmarupoBanue tadbaui. Berpoennsie GpyHkunu
JUIS TIOMCKa MaKCHMyMa, MUHUMYMa, CYMMBI U CPEIHETO apu(METHIECKOTO.
CopTupoBKa [aHHBIX B BBbIIEICHHOM auamnaszoHe. Iloctpoenue nmarpamm
(rucTorpaMma, KpyroBmas JaMarpaMma, ToueyHas auarpamma). BeiOop tuma
JarpaMMbl

4.2

4.3

4.4

[TpeoOpazoBanue Gopmyn npu konupoBaHuu. OTHOCUTENbHAsS, a0COTIOTHAS U
CMeIlIaHHas aJpecanus

VY c10BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabmunax. CyMMUpOBaHUE U TOJCUYET
3HaYeHUH, OTBEUAIOIINX 3a/JaHHOMY ycioBuio. OOpaboTka 60ibIIMX HAOOPOB
JTaHHbIX. YncneHHOe MOIepOBaHUE B 3JIEKTPOHHBIX TaOIuIax

Ponb mHpOpMAIIMOHHBIX TEXHOJOTHI B pa3BUTUU SKOHOMUKH MHpA, CTPaHBI,
peruona. OTKpbIThIe OOpa3zoBarenbHble pecypchl. IIpodeccuu, cBsizaHHBIE C
uHOpMaTUKOH U  HMHQOPMAIIMOHHBIMM  TEXHOJIOTUSIMM: BeO-nu3aiiHep,
OPOTPaMMHUCT, pa3palOTYMK MOOWJIBHBIX HPWIOKEHUH, TECTHUPOBILUK,
apXUTEKTOpP MPOrpaMMHOr0 OOecTeyeHHs], CIIeHUaNINCT MO0 aHAIM3y JAHHBIX,
CUCTEMHBIN aJIMUHHUCTPATOP




ITPOBEPAEMBIE HA OI'3 11O HH®OPMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHUSA OCHOBHOWM OBPA3OBATEJBHOM IPOIPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeO0OBaHHUSI K MpPeIMETHBIM pe3yabTaTaM
NMPOBEPAEMOro 0a30BOr0 ypPOBHSI OCBOEHHMSI OCHOBHOH o00pa3oBaTeJbHOI
TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHoBe ®I'OC
1 3HaTh (HIOHUMATBh)

Brnagenne OCHOBHBIMH TOHATUSAMHU: HH(pOpMamus, mepeaaya,
XpaHeHue 1 00padoTka HHPOPMAIIMH, aJITOPUTM, MOJIENb, TU(PPOBOI

11 OPOAYKT W HMX HCHONB30BAaHUE IS pELICHUS y4eOHBIX U
NPAaKTUYECKHUX 33724

12 BnajeHue TOHATUSAMM: BbICKAa3blBaHME, JIOTHMYecKas OIepalus,
JIOTHYECKOE BBHIPAKEHUE

2 VYMmersb

91 VMeHHe OnepupoBaTh €IMHULAMU M3MEPEHHS MH(OPMAIMOHHOTO

00BbEMa U CKOPOCTH Mepeaaun JaHHbBIX

YMeHue 3anuchiBaTh U CpaBHHBATh Ienble yucia oT 0 go 1024 B
2.2 Pa3TUYHBIX MO3UIIMOHHBIX CUCTEMaX CYHCIIEHUS C OCHOBAaHUSIMHU 2,
8, 16, BBIOJIHATH apUPMETUIECKHE OTIEPALIUU HaJl HUMU

YMeHue KOAUPOBAaTh MU JCKOAWPOBATH COOOIICHHS IO 3aJaHHBIM
2.3 MpaBujiaM; [OHUMAHUE OCHOBHBIX NPUHIUIOB KOAUPOBAHMS
“H(pOpMaIIUU Pa3IMYHON TPUPOIBI: TEKCTOBOH, TpaduecKoid, ayamno
YMeHHe 3amuchiBaTh JIOTUUECKUE BBIPAKEHHUS C HMCIOJIb30BAHHEM
JU3BIOHKIINH, KOHBIOHKIIUU U OTPULIAHUSA, ONPEEISATh UICTUHHOCTD
JIOTUYECKUX BBIPAKECHHM, €CIM HM3BECTHBl 3HAYEHUS HCTUHHOCTH
BXOJIAIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOIUIIBI UICTUHHOCTHU TSI
JIOTUYECKUX BBIPAKEHUHN; 3aMUCHIBATh JOTUYECKUE BBIPAKEHUS Ha
M3y4aeMOM SI3bIKE MPOrPaMMHPOBAHUS

2.4

YMeHue CoCTaBiATh, BBINONHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECJIOXKHBIE ~ aJTOPUTMbI Ui YOpPaBJICHUS  HMCIIOJIHUTEISIMU
(Uepenamka, YepT&XHUK M Jpyrue); co3fgaBaTb M OTJIAXKHUBATH
pOrpaMMbl Ha OJTHOM U3 SI3bIKOB TiporpammupoBanus (Python, C++,
IMackans, Java, C#, IlkoneHblii AnroputMudeckuii S3bIK),
peau3yIole HECIOXKHbIE aJIrOPUTMbl  OOpPaOOTKM YHCIOBBIX
JAHHBIX C UCIIOJIb30BAHUEM LIUKJIOB M BETBIICHHI; yMEHHE pa30MBaTh
3a/layd Ha I0/33/1a4H, WCIOJIb30BATh KOHCTAHTHI, TIEPEMEHHBIE U
BBIPQKEHUS  PA3JIMYHBIX  TUNOB  (YHUCJIOBBIX,  JIOTUYECKHUX,
CUMBOJIbHBIX);  QHAIM3UPOBATh  NPEIUIOKEHHBIH  aJrOPUTM,
ONpEAEATh, KaKhe pe3yJbTaTbl BO3MOXHBI IIPU  3aJaHHOM
MHO>KECTBE UCXOHBIX 3HAUECHUN

2.5

YMeHue 3amucarth Ha M3y4aeMOM SI3bIKE€ IPOTrPaMMHUPOBAHUS
aJITOPUTMBI TIPOBEPKH JETMMOCTH OJJHOTO IIEJI0r0 Ynciia Ha IPYyroe,
2.6 MIPOBEPKH HATYpaJbHOTO YHCIa Ha MPOCTOTY, BBIICICHUS (P U3
HATypaJbHOTO YHCIIA, TMOUCK MaKCHMyMOB, MHUHHUMYMOB, CYMMBbI
YHCIIOBOM MMOCIIEI0BATEIbHOCTH

Biianenue yMeHHEM OpUEHTHPOBATHCA B HEPAPXUUECKOU CTPYKTYpE

2.7 . . . 9 M
(daiimoBoit  cucrtembl, pabotath ¢  (aillJoBOM  CHCTEMOM




MEPCOHATHPHOTO KOMITBIOTEPA C HCIIOJIB30BAaHHEM TPaQHUECKOro
uHTepdeiica, a WMEHHO: CO37aBaTh, KOMHPOBATh, IEPEMEINATH,
MIEPEUMEHOBBIBATH, YAASATh H ApXUBHUPOBATH (DAIIIBI U KATAJIOTH

2.8

2.9

Bnanenue YMEHUSMU u HaBBIKAMU UCTIOJIb30BaHUS
MH()OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH JIJIS TIOUCKA,
XpaHeHHs, OOpabOTKU M Tepelayd ¥ aHaJIM3a Pa3iIMYHBIX BHIOB
uHpOopMaIU

YMmenue BIOUpaTh cioco0 MpeacTaBIeHUs JAaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3a7a4ei (TabJauIbl, CXeMBbI, TpaUKU, TUarpaMMBbl)
C HCIOJIb30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB
00pabOTKU TaHHBIX

2.10

YMenue ¢opmanuzoBatb U CTPYKTypUPOBaTh UHGOPMAIIHUIO,
WCIIOJNIb3YSl DJIEKTPOHHBIC TaOJMIBI JUIsi 0OpabOTKH, aHalu3a |
BHU3YyaJH3allMi YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLICICHUEM
IUana3oHa TaOJIUIBI U YHOPSAIOYMBAHUEM (COPTHUPOBKOI) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTH B AIEKTPOHHBIX TabIUIaX (HOPMYIIbI
Ui pacy€TOB C  HCIOJB30BAHWEM BCTPOCHHBIX  (DYHKIIHUH,
a0COIOTHOM, OTHOCHUTEIBHOMH, CMEIIIaHHOM ajipecalvy;
WCIOJB30BATh  OJJEKTPOHHBIC  TAaONWIBI  JUIS  YHCICHHOTO
MOJIETTUPOBAaHUSl B MPOCTBHIX 3a/ladax M3 pPa3HbBIX MPEAMETHBIX
obmacreii




INIEPEYEHDb JJIEMEHTOB COIAEPXAHUMSA, INPOBEPAEMBIX HA OI'2 IIO

NHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS

1

Hudposast rpaMOTHOCTH

HHHPar##H##1.1

@Daiinpl ¥ manku (kataynoru). [IpuHIUNBEI mocTpoeHus ¢GanlIoBBIX
cuctem. [TomHoe umst daitna (manku). [TyTs k ¢aiiny (mamnke). Pabora
c (aiimamMu W KaTaJoraMu CpEeACTBAMH OIEPAIIMOHHON CUCTEMBI:
CO3/IaHHe, KOMMPOBAaHHWE, IE€pPEMEIICHUE, IIePEUMEHOBAaHHE H
ynanenue (aityioB n marnok (karamoro). Tumbl ¢aitnoB. CoiicTBa
¢aitno. @aiinoBeiii  Menemkep. Ilouck ¢aitnoB cpencrBamu
OTIEPAIIMOHHOM CUCTEMBI

1.2

O6benunenne koMnboTepoB B ceTb. Ceth MHTepHET. Beb-cTpanua,
BeO-caiit. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. IlouckoBsie
cucrembl. [louck wuHMOpMaMKM 1O KIFOYEBBIM CJIOBaM U IO
n3zo0paxxkenuto. JlocroBepHOCT, HWHGOpPMAIMK, MOJYYCHHOH U3
Wurepnera. IP-agpeca y3noB. CeTeBoe XpaHeHHE JaHHBIX

Teopernueckue 0CHOBbI HHPOPMATUKHU

2.1

JIMCKPETHOCTh JIaHHBIX. BO3MOKHOCTH ONMCAaHHS HENPEPBIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andasura. [IBonvHbli andaBur.
KonnyectBO  BCEBO3MOXKHBIX ~ CJIOB  (KOZOBBIX  KOMOWHAIIMA)
(buxkcupoBaHHOM IIUHBI B ABoWYHOM aidasute. [IpeodOpasoBanue
moboro andaButa K ABOMYHOMY. KOJIMYECTBO pa3nMYHBIX CJIOB
(UKCUpPOBaHHOM JJIMHBI B a(aBUTe ONpeIeIEHHON MOITHOCTH.
KoaupoBanue cuMBOJIOB OJHOrO aidaBuUTa C MOMOUIbIO KOJOBBIX
clIoB B JapyroMm andaBuTe, KOJOBas TaOJiHIa, ACKOAUPOBAHHE.
Konuposanue tekcroB. PaBHOMepHBINi koa. HepaBHOMEpHBII KOZ.
Komupoka ASCIIl. BocbmuOutHBIE KOTUPOBKH. [loHSATHE O
koaupoBkax ~ UNICODE.  JlexonupoBanue  cooOmeHuil ¢
UCIOJIb30BAHUEM  pPAaBHOMEPHOIO M HEPaBHOMEPHOIO  KOJa.
WHudopmannoHHbIH 00bEM TEKCTa

2.2

NudopmannonHsiii 006EM JaHHBIX. BUT — MUHUMallbHAs €IUHHIIA
KOJIn4YecTBa MH(GOPMAITUN — TBOUYHBINA pa3psia. EnuHUIBI n13MepeHus
nH(pOopMaMOHHOTO 00bEMa NaHHbIX. but, 0aliT, kunoOaiT, Mmeradaiir,
rurabaiit. CkopocTh mTiepeauyd JaHHBIX. EJIWHUIBI  CKOPOCTH
nepeaadn JaHHBIX

2.3

Komuposanue nsera. L[BetoBbie monenu. Mozaens RGB. I'myOuna
konupoBanus. [lamutpa.

PactpoBoe M BekTOpHOE mpezcTaBieHue u300pakeHui. [Tukcens.
Onenka wuH(OpPMAMOHHOTO 00bEMA Trpa@UUecKuX TaHHBIX IS
pacTpoBOro U300paKEeHUs

2.4

Konuposanue 3Byka. PaspsinHocTs M 4actoTa 3anucu. KonnuecTBo
KaHaJIOB 3aIHCH.

Onenka KOJIMUYECTBEHHBIX IapameTpoB, CBSI3aHHBIX c
IIPEJCTABICHUEM M XPaHECHHEM 3BYKOBBIX (hailyioB

2.5

HGHOSI/IHI/IOHHI:nle U IIO3UIIMOHHBIC CUCTEMBI CUHCIICHHS. Aﬂ(paBI/IT.
OcnoBanue. Pa3pépuyras Qopma 3anucu uucna. IlepeBom B




ACCATUYHYIO CHUCTEMY YHCCII, 3allMCAHHBIX B JAPYIrHX CHCTEMax
CUHHCJICHHA.
Pumckas cucrema cunciieHus

2.6

JIBonyHas cuctema cuucienus. [lepeBos nenbIx yucen B mpeaenax ot
0 mo 1024 B 1BOMUHYIO cUCTEMY cuucieHus. BoceMepuuHas cucrema
cuucnenus. [lepeBoa urcen U3 BOCBMEPUYHON CUCTEMBI B IBOMYHYIO
U JIECATUYHYIO0 cucTeMbl U oOpaTHo. lllectHannatepuynas cuctema
cuucienus. I[lepeBox uymcen U3 IIECTHAAUATEPUYHOM CHUCTEMBI B
JIBOMYHYIO, BOCBMEPHYHYIO U JECSATUYHYIO CHCTEMBI M OOpaTHO.
Apudmernueckue onepanuy B JBOUYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BbICKa3blBaHUA. JIormuyeckue 3Ha4€HUsl BBICKA3bIBAaHUM.
DneMeHTapHbIE U COCTABHbBIE BHICKA3bIBAHUS. JIOrHUecKue onepaiuu:
«1» (KOHBIOHKIMS, JJOTMYECKOE YMHOXKEHUE), «UIIN» (IU3bIOHKIUS,
JIOTUYECKOE CIIOXKEHHE), «He» (J1ornueckoe orpunianue). [lpuopurer
jJormyeckux omnepauui. OnpenencHue HCTUHHOCTU COCTaBHOIO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUEHUS MCTUHHOCTU BXOJSLINX B
HEro AJIEMEHTapHbIX BbICKa3blBaHUU. Jloruueckue BBIpaKECHHUS.
[IpaBuna 3anmucu jormdyeckux BblpaxeHuil. [loctpoenue Ttabnun
VUCTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

2.9

Jlormyeckue SJEMEHTHl. 3HAKOMCTBO C JIOTHUYECKHMMH OCHOBAMH
KOMIThIOTEpa

HenpepeiBHble U AMCKpeTHbIE MOAENU. VIMHUTalIMOHHBIE MOJETH.
Urposeie monenu. OueHka aeKBaTHOCTU MOJENIH MOJEIUPYEMOMY
O00BEKTY U LENSIM MOJACTUPOBAHUS

2.10

Tabnuunbie mogenu. Tabnuia kak npeacTaBieHne oTHoeHUs. ba3sl
naHHbIX. OTOOp B TabnHIE CTPOK, YAOBIECTBOPSIOMIMX 3aJaHHOMY
YCIIOBUIO

2.11

2.12

3.1

I'pad. Bepmmna, pebGpo, 1nyTte. OpHEHTUpPOBaHHBIE U
HeopueHTUpoBaHHbIE Tpadsl. JlnnHa (Bec) peOpa. BecoBas marpuria
rpada. [Inuna mytu Mexay BepimHamu rpada. [lorck ontTumansHOro
nyTH B rpade. HavanbHas BepinHa (MCTOYHUK) ¥ KOHEYHAs! BEPIIMHA
(cToK) B OpeHTHPOBaHHOM rpade. Beuncienne konnuecTa myTei B
HaIpaBJIEHHOM aIlUKINYECKOM Tpade

HepeBo. Kopenn, BepmmHa (y3en), ymct, pedpo (myra) mepesa.
Bricora nmepesa. [lomnmepeBo. IIpumMepsl MCTOIB30BaHUS JIEPEBHEB.
[Tepebop BapraHTOB ¢ IOMOIIIBIO JIepeBa

ANTOPUTMBI ¥ IPOIPAMMHUPOBAHHE

CaoiictBa anropurma. CriocoObl 3amucu anroputMa (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBieHne aIrOpuTMOB UM MPOrpPaMM C  HCIOJIb30BAHHEM
BETBJICHHWM, IMKJIOB W  BCIIOMOTaTENIbHBIX AJITOPUTMOB  JUIA
ynpasieHus ucnonunurenem (Pobor, Yepenamka, YepTé&XHUK u
Apyrue). BeinosiHeHne anropuTMOB BPYUHYIO U HA KOMIIBIOTEPE

3.2

S3sik  mporpammupoBanus (Python, C++, Ilackams, Java, C#,
konpHBINA ANTOPUTMUYECKUN S3BIK).

Cuctema mnporpaMMHUpPOBaHMS: PEJAKTOP TEKCTa  IMPOrpamw,
TPAHCIATOP, OTJIATUHUK.

Ilepemennas: tumn, ums, 3HaueHue. llenble, BellecTBEHHBIE U
CHUMBOJIbHBIE IIEPEMEHHBIE.




Omnepatop npucBauBaHusa. Apu(MeTHUecKre BIPAXKEHUS U TOPSIIOK
ux BbluMcieHUs. Onepauuy ¢ IEJbIMM YUCIAMU: LIEJTOYUCIEHHOE
JICJICHUE, OCTaToK OT JesieHus. BerBnenusa. CocTaBHbIE YCIOBHS
(3amuCh  JIOTUYECKUX  BBIPAKEHUM Ha  M3y4yaeMOM  SI3bIKE
nporpammupoBanus). Haxoxaenue MUHUMyMa

U MaKCHUMYMa M3 JIBYX, TPEX U YETBIPEX yuCell. Pernienue KBagpaTrHoro
YPaBHEHUs, UMEIOLLEr0 BEIECTBEHHbIE KOpHU. LlUKia ¢ ycimoBuem.
Anroputm EBxinpa s HaXOXICHHUS HaumOONBIIET0 OOIIEro
JenuTeNnss  JBYX  HaTypalbHbIX uucen. PaszOuenue 3amucu
HaTypaJIbHOI'O 4YHUCJIa B IIO3UIMOHHON CHCTEME C OCHOBaHHEM,
MEHbIIUM WK paBHbIM 10, Ha oTaenbHble 1U@PHL. LUk c
IIEPEMEHHON. AJTOpUTMBI MPOBEPKH AECIUMOCTH OJHOTO LIEJIOro
4KCJIa Ha IpYroe, IPOBEPKU HATYPAJIbHOI'O YMCIIA HAa IPOCTOTY

3.3

3.4

3.5

OO0OpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBHIE)
niepemennbie. [locumBonbHas 00padoTka ctpok. [logacuér dacToTs
MOSIBJICHHSI CUMBOJIA B CTpoKe. BeTpoeHHbIe yHKIMHU JUTsl 00pabOTKU
CTPOK

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB PadOTHI AITOPUTMA TIPH
JTAHHOM MHOJXKECTBE BXOJIHBIX JIAaHHBIX, OIPEIEICHUE BO3MOXKHBIX
BXOJIHBIX JAHHBIX, TPUBOSIINX K JAHHOMY PE3YIbTaTy

Tabmuunble BenuuuHbl  (MaccuBbl). OTHOMEPHBIE  MACCHBBI.
CocraBneHne # OTIaJKa MPOrPaMM, pEANTHU3YIOIIUX THUIIOBBIC
AITOPUTMBI 00pa0OTKH OJTHOMEPHBIX YHCIOBBIX MACCUBOB, HA OJTHOM
u3 sA3bIkOB mporpammuposanus (Python, C++, Tlackans, Java, C#,
konpHBI  ANTOPpUTMHUYECKUN SI3BIK): 3alOJIHEHHE YHUCIOBOIO
MaccuBa CIy4yalHBIMHM YHCIIAMH, B COOTBETCTBHH C (HOPMYION WIH
nyTéM BBOJA YHCEJN, HAXOXXJIEHHE CYMMBI 3JIEMEHTOB MAacCCHUBa,
TUHEHHBIA TOWCK 3aJaHHOTO 3HAUeHUsS B MAacCHUBE, MOACYET
9JIEMEHTOB MAacCCHBa, VY/AOBIETBOPSIONIUX 3aJIaHHOMY YCIIOBHIO,
HaXO0XJICHHEe MUHUMAIBHOTO (MaKCMMAaIbHOTO) 3JIEMEHTa MacCHBa.
CoptupoBka MaccuBa. OOpaboTKa IMOTOKa JAHHBIX: BBIUHUCIECHUE
KOJIMYECTBa, CyMMBbI, CpPeIHEro apupMeTH4ecKoro, MUHUMaIbHOTO H
MaKCUMaJIbHOTO  3HAYEHUS  DJIEMEHTOB  TOCIEI0BATEIHHOCTH,
YIOBJIETBOPSIOIIUX 33JAHHOMY YCJIOBHIO

3.6

4.1

VYmupasnenue. Curnan. OOpartHas cBs3b. [lomydeHune curHajaoB OT
nM(QPOBBIX JAaTUYMKOB (HANpUMeEp, KacaHWsl, pPACCTOSIHHS, CBETa,
3ByKa). Ilpumepsl HCMOIB30BaHHS TPHUHIUIIA OOpAaTHON CBSI3U B
CUCTEMax YIpaBJIEHUS TEXHUYECKUMU YCTPOMCTBAMH C IMOMOILBIO
JaTYUKOB, B TOM YHCJIC B p06OTOTeXHI/IKe

NHudopmaninoHHble TEXHOIOTHH

TekcToBBIE JTOKYMEHTBHI M HX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHHIIA,
a03a11, CTpoka, CJIOBO, CHMBOJI).

TekcToBBIi MpoIIECCOpP — HHCTPYMEHT CO3/IaHusl, PEIaKTUPOBAHHS U
(dhopMaTupoBaHus TEKCTOB. [IpaBuna Habopa TEKCTa.
PenaktupoBanne Ttekcra. CpoiictBa cumBoyioB. Ilpudt. Tumsr
mpudToB (pydsieHbIe, ¢ 3aceUKaMH, MOHOIIMPUHHBIE). [lomyxupHoe
U KypcuBHOe Haueptanue. CBoiicTBa ab3aleB: TpaHUIIbI, a03aIHBINA
OTCTYII, UHTEPBaJ, BeipaBHUBaHUE. [lapamerpsl cTpanuiisl. CTuieBoe
dbopmatupoBanre. CTpyKTypupoBaHHE HWH(OpPMAIUA C TMTOMOIIBIO




CIUCKOB U Tabsuil. MHOTOypoBHEBBIE cniucku. JloOaBieHne Tabauil B
TEKCTOBbIE JIOKyMEHTHl. BcrTaBka H300pakeHUH B TEKCTOBBIC
nokyMeHThl. OOTekaHue W300paKeHHH TEKCTOM. BkitoueHue B
TEKCTOBBIA JOKYMEHT auarpamm, (Gopmyi, HyMepaluu CTpaHHII,
KOJIOHTUTYJIOB, CCBIJIOK M IPYTUX DJICMEHTOB

4.2

4.3

PactpoBblie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.
Omnepanyu penakTUpoBaHHs rpaduyeckux OOBEKTOB, B TOM YHCIE
nudpoBbix ¢GoTorpaduii: W3MEHEHHE pa3Mmepa, oO0pe3ka, MOBOPOT,
oTpaxkeHue, pabora ¢ 0b1acTsMu (BbIJeNICHIE, KOMUPOBaHHE, 3aJIMBKa
I[BETOM), KOPPEKIIHS IIBETa, IPKOCTH U KOHTPACTHOCTU. BekropHas
rpa¢uka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMHU CPEJCTBAMU
TEKCTOBOTO IMpOIECCOpa MM JPYTUX Mporpamm (TIPUIIOKEHUH ).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

[TonroroBka MymbTUMEIUHHBIX Tpe3eHTanuid. Crnaiin. JloOaBnenue
Ha CJIaliJ TeKcTa U n300pakeHuii. Pabota ¢ HECKONIBKUMU CllaliJaMH.
JloGaBrieHne Ha Cllaiil ayauOBU3YyalbHBIX JaHHBIX. AHUMAaIIUA.
I'unepcerpinku

4.4

4.5

Tunsl JaHHBIX B siUEHKax 3JEKTPOHHON Tabnuibl. PenaktupoBanue u
¢dopmarupoBanue Tabmuu. BcTpoeHHble (QyHKIMM A TIOMCKA
MakCUMyMa, MHUHHUMYMa, CYMMbl U CpEAHEro apu(pMeTuyecKoro.
CopTupoBKa [JaHHBIX B BBIJEICHHOM jauamnasone. I[loctpoenue
auarpamMMm  (TUCTOrpaMMa, KpyroBas — JAMarpaMma, TOY€YHas
nuarpamma). Beibop tuma mmarpammel. IIpeoGpazoBanue (opmyn
npu komupoBaHuu. OTHOCUTENbHAs, aOCOJIOTHAS M CMEIIaHHas
azpecanus

Y coBHBIE BHIYHUCICHUS B AIEKTPOHHBIX Tabnuiax. CyMMUpOBaHue U
MOACYET 3HAYEHUH, OTBEUAIOIINUX 3aJaHHOMY ycioBuio. OO0paboTka
OonbmMX HAOOpPOB JaHHBIX. YHCIEHHOE MOJETUpOBaHHE B
AJIEKTPOHHBIX TaOJIUIIAX




YUYEBHO-METOANUYECKOE OBECIHHEYEHHE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

* Undopmaruka, 7 kmacc/ bocoa JILJI., bocoBa A.IO., AxumonepHoe o0OIIECTBO
«M3narenbcTBO «IIpocBenieHue
* Mudopmaruka: 8-i kiacc/ 6a30BbIi ypOBEHb: yUeOHUK; 5-¢ U3/IaHKe, IepepadoTaHHOe, §
kmacc/  bocoBa JILJI., bocoBa A.FO. AxnuonepHoe o6OmectBo «M3maTenbcTBoO
«IIpocsemienne»

* Nudopmatuka, 9 xmacc/ bocoa JIJI., BocoBa A.FO. OOmectBo C¢ oOrpaHMueHHOMN
otBeTcTBeHHOCTRIO «BMHOM. JlaGoparopusi 3HaHWii»; AKIHOHEpPHOE OOIIECTBO
«M3parenscTBO «lIpocBemenune»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET
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