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[MOSICHUTEJIbBHAS 3AIIMCKA

PaGouas nporpamMma 1o ydebHomy mpeavery «MuHpopmaruka (6a30Bblii ypoBeHb)» s 7-9 KiaccoB pazpaboTaHa Ha OCHOBE CIIEYFOIIUX

JIOKYMEHTOB:
1. denepalbHbIl FOCYIAPCTBEHHBIN 00pa30BATEIBHBIM CTAaHIAPT OCHOBHOIO 00uIero odpasoBaHus, YTB. mpukazom Munnpocsemenus PO or

31.05.2021 Ne 287 (c ©BMCHCHUSIMHU).
2. @enepanbHas 0Opa3oBatebHas MPOrpaMyMa OCHOBHOIO 001Iero o0pa3oBaHus, yTB. npukaszoMm Munnpocsemenus PO or 18.05.2023 Ne 370 (c

HU3MEHEHUSIMHU).
3. ®enepanbHas pabouas mporpamMma 0CHOBHOTO obmiero oopazosanns «Mudopmaruka (6a30B51il ypoBeHb)» (11 7-9 K11accoB 00pa3oBaTENbHBIX

opranm3arnuit). - DI'EHY «MCPO», Mocksa 2023.
4. OcHoBHas 06pazoBaTelbHas mporpaMma 0cHoBHOro odmero odpasosanus MOV Jlunes Ne 3 (B coorsercteun ¢ PI'OC-2021) ot 26.08.2022 (c

U3MEHCHUSIMHU).

[Iporpamma 110 HHPOPMATHKE HA YPOBIiC OCHOBHOTrO 00IIero oOpa3oBaHUs COCTABJIEHa 11d OCHOBE TPEOOBaHUII K PE3yJbTaTaM OCBOCHUs
OCHOBHOI 00pa3oBaTcILHONM MPOrpaMMbI OCHOBHOTO 00mero odpasosanus, npeacrasieHHbx 3 PI'OC 00O, a Takxe denepanbHoi pabodeit
IPOrpaMMbl BOCITUTAH .

[Iporpamma 110 unHpopMaruke JaéT 11PC/ICTABICHAE O IEJsX. oOmiel crparernu o0yucHHUs, BOCIMTAHUS U Pa3BUTUS OOyYarOIUXCs
cpeactBamu  MHGOpMATHKE Ha 0a30BOM  YPOBHE, YCTAHABIMBACT 00s3aTE€NbHOE IPEIMETHOC COJCpIKAHUE, [PEyCMATPUBACT — €ro
CTPYKTYPHPOBAHHUE 110 pa3jieslaM U TEMaM.

[Tporpamma 1o HHPOPMATHKE OIpeJie.sicT KOJINYECTBEHHbIE U KayeCTBEHHBIE XapaKTEPICTUKKM y4eOHOro Marepuaa JUis KaXIoro roja
M3YYEHUS, B TOM UiCIe JUIS COJIEPIKATC [LHOTO HAMONHEHUS Pa3HOro BUJA KOHTPOJS (IPOMEKYTOYHOM arTecTaudu O0yYaroumXcs.,
BCEPOCCUICKUX MPOBEPOYHBIX PAabOT, FOCYAapCTBEHHON HTOTOBOM aTTCCTALMN).

[Tporpamma 1o nHGOPMATUKE SIBISIETCS: OCHOBOI ISt COCTaBIIEH s aBTOPCKUX YYEOHBIX [1POrpaMM, TEMATHYECKOIO IIAHUPOBAHUSA Kypca
YUUTEIIEM.

[lensamu uzydenust HHGOPMATHKU HA YPOBHE OCHOBHOIO 00IEro 00pa3oBaHus ABJISIOTCS:

GopMupoBaHKEe OCHOB MHPOBO33PCHHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH HHQPOPMATHKH, TOCTHIKCHUSIM
HAay4YHO-TEXHMYECKOI'O Tporpecca U OOIIECTBEHHOH MPAaKTUKU, 3a CUYET pa3sBUTHA OpEJACTaBleHui 00 mHpOpMalMU Kak O BaXHEHIIEM
CTPATCIrUYICCKOM pCCYypCC Pa3BUTHA JIMYHOCTHU, 1rocyaapcrna, O6III€CTB3, IMOHKMMaHUs POJIH I/IH(i)OpMaLII/IOHHLIX I[IPOIECCOB, I/IH(i)OpMaHI/IOHHBIX
pecypcoB 1 UH(GOPMAIIMOHHBIX TEXHOJIOTUI B YCIOBUAX IUPPOBOI TpaHcHOpPMALUKE MHOTHX c(ep KU3HE COBPEMEHHOIO 00ONIECTBA;

obecriedeHre yCaOBHM, CIIOCOOCTBYIONIMX PA3BUTUIO AITOPHTMUYECKOTO MBIIIIEHHA KaK HEOOXOIUMOIro YyCIOBUS IPOPECCHOHAILHOM
JIESTeILHOCTH B COBPEMEHHOM HH(DOPMAIMOHHOM OOIIECTBe, IPEANOIAralolero cnocoOHOCTh 00yJaromerocs pa3ouBarh CIOXKHbIE 3aa4u Ha



foJtee IPOCThIE [M03a/1a4H, CPABHUBATL HOBBIC 33J1a4d C 3a/JadaMiy, PEIIEHHBIMU PaHee, ONpeIeaTh aru Ul JOCTUKEHHS pe3ysibrara U TaK
naiee;

GopMupoBaHue ¥ pa3BUTHE KOMIIETCHIINH 00yJaromuxcs B 00,1aCT! UCIOJIb30BaHus MH(YOPMALMOHHO-KOMMYHUKAUMOHHBIX TEXHOIOTHA, B
TOM 4YHCJIe 3HAHUI, YMEHHMH M HABBIKOB paboThI ¢ MHpOpMAIHUCH, [IPOrPpAMMUPOBAHMS, KOMMYHUKAIUE B COBPEMEHHBIX IMQPOBBIX cpelax B
yCIOBUAX oOecreueH st MHPOPMAIMOHHONM 0€30IaCHOCTH JIMYHOCTH 00 y4aroIerocs;

BOCIIMTAHME OTBETCTBEHHOIO W U30UpATeNbHOr0 OTHONIEHHS K HMHOpMauuu ¢ y4ETOM IIPAaBOBBIX M OTHYECKUX AaCIIEKTOB €&
pacIpoCTpaHeHUs, CTPEMJICHHUSI K ITPOJOJIKEHHIO 00pa3oBaHus B 00J1aCTH MH()OPMALMOHHBIX TEXHOJIOIMH M CO3M/IATENBHON ICATCIBHOCTH C
IPUMEHEHHEM CPeICTB HH(POPMAIIOHHBIX TEXHOJIOTHA.

WupopMmaTiika B OCHOBHOM 00111eM 00pa30BaHUHU OTPaXKAET:

CYIIHOCTH 1H(OPMATUKKA KaK HayyHOM JUCHMIUIMHBL, H3Yuarolledl 3aKOHOMEPHOCTH IpPOTEKaHWs M BO3MOXKHOCTH aBTOMATH3alUK
HHGOPMAIIMOHHLIX [1POLIECCOB B PA3IMYHLIX CUCTEMAX;

OCHOBHBIE 00/ 1aCTH MIPUMEHEHHUS HH()OPMATHKH, TIPEKIC BCero HHPOPMAIIOHHBIE TEXHOJIOTHH, YIIPABJIEHHE U COLMAIBHYIO chepy:;

MEKIMCIUI U TITHAPHBIN XapakTep HHGOpPMATUKU U HHPOPMAIIOHHON A TeIbHOCTH.

W3syuenne 111:OpPMATUKH OKa3bIBacT CYIIECTBEHHOE BIHslilic Ha (HOPMUPOBAHMC MHUPOBO33PEHHA OOYUaIOIIErocs, €ro XKU3HEHHYIO
MO3ULUIO, 3aKJe [-/BA€T OCHOBBI IMOHMMAHUS NPUHIHUIIOB (YK IHOHUPOBAHUS U HCIIOIb30BAaHUA HHQPOPMallIOHHBIX TEXHOJIOTHUH Kak
HEOOXOMMMOr0 1HCTPYMEHTA MPAKTHYCCKH JIFOOOH JeATeNbHOCTH M OJHOrO U3 Hailbojlee 3HAYUMBIX TEX!HOJIOTMYECKUX JOCTHIKCHII
COBpPEMEHHOI [[1 511 TH3ali. MHOIHE [Ipe; (METHBIC 3HAHUS U CHOCOOLI IeATEIbHOCTH, OCBOCHHbIE 00YYarOIMMUCH 11 D1 U3YyYEHUH MHPOPMATiiici,
HAXOJAT NPUMEH: e KaK B paMKax 0Opa30BaTENIBHOrO MpOIecca 11PU M3YyYEHUH APYTUX IIPEIMETHBIX 00JacTel. TaK M B UHBIX JKM3HEHIILIX
CUTYyaLUsAX, CTAHOBSTCS 3HAYUMBIMU JUTSL () OPMHUPOBAHUSI KAYECTB “NTYHOCTH, TO €CTh OPHUCHTUPOBaHbI HA (GOPMUPOBAHUE METANPEAMETHEBIN U
JIMYHOCTHBIX PE3Y1LTATOB O0YUCHMUSL.

OcHoBHble 3a1a4n yueOHoro mpeamMera « MTapopmMaruka» — cOpMUpPOBATE Yy 00YYarOIXCS:

IIOHMMAHKE [IPUHIMIIOB YCTPOUCTBA 1 QYHKIHOHUPOBAHHS 0OBEKTOB HI(QPOBOIO OKpPYIKEHHs, IPEJICTaBIEHUs 00 UCTOPUM M TEHIAEHIINAX
pazBUTHS HHPOPMATUKY ITeproia UG poBoii TpaHchopMaln COBPEMEHHOTO 00IIECTBa;

3HAHMSA, YMEHUS U HaBBIKM MPAMOTHOI MOCTAHOBKH 3a/1ad, BO3HHUKAIOUIUX B IIPAKTUYECKOHN JEATEIBHOCTH, /Ul UX PELIEHHS C IIOMOIIBIO
UH(GOPMAIMOHHBIX TEXHOJIOIUI, YMEHHSI U HaBBIKK (JOPMATM30BAHHOIO OIIMCAHMUS IIOCTABJICHHBIX 3a/1a4;

OazoBble 3HaHus 00 HHGOPMAIIMOHHOM MOJICTUPOBAHNUH, B TOM YUCIIE O MATEMaTHYECKOM MOJETMPOBAHNUM;

3HAHUE OCHOBHBIX QJTOPUTMHUUYCCKUX CTPYKTYP U YMCHHC IIPUMCHATL 5THU 3HAHHWA JUIA IIOCTPOCHUSA AJIIOPUTMOB pelICHUs 3a4dad II0 HMX

MaTEeMaTHUYCCKHUM MOJACIIAM
YMCHHUSI U HABBIKM COCTABJICHUS IPOCTBIX MMPOrpaMM I10 HOCTPOCHHOMY aJIIOPUTMY Ha OAHOM M3 A3BLIKOB IPOIrpaMMHUPOBAHMA BBICOKOI'O

YPOBHSL:

\Y



YMEHHs M HaBBIKM 3(QQEKTUBHOIO HCIIOJIb30BaHMUsI OCHOBHBIX THIIOB IMPHUKJIAJHBIX [POrpaMM (MPHJIOKEHHH) OOIIEro HasHayeHUs U
MH(QOPMALIMOHHBIX CUCTEM JUIS PELIEHUs ¢ UX MOMOIIBIO IPAKTUYECKUX 3aJ1a4, BllaJieHue 0a30BbIMU HOpMAMU HHPOPMAIMOHHON DTUKK U [1PaBa,
OCHOBaMU UH()OPMALMOHHON O€30MacHOCTH;

YMEHME I'PaMOTHO MHTEPIPETUPOBATH PE3y/IbTaThl PELIEHHs IPAKTHYECKUX 3a/1a4 C [TOMOUIBIO HHPOPMAIIHOHHBIX TEXHOJIOTUH, IIPUMECHSITh
MOJIyYEHHBIE Pe3yJIbTaThl B IPAKTUIECKOU A TETLHOCTH.

Lemu u 3ana4m u3ydeHUss MHPOPMATUKA Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs ONPEACISIOT CTPYKTYPY OCHOBHOTO COJCPIKAHMUS
y4eOHOI0 Ipe/IMETa B BUJIE CIEIYIOIINX YeThIPEX TEMATUIECKUX pa3JIeIIOB:

uuppoBasi rpaMOTHOCTE;

TEOPETHUECKUE OCHOBBI MHPOPMATUKH;

JITOPUTMBI ¥ IPOTPaMMHUPOBAHUC;

uH(OpMaIMOHHBIE TEXHOJOTHUH.

Ha usyuenne undopmaTtuxu Ha 6a3080M ypoBHe oTBoauTcs 102 gyaca: B 7 kitacce — 34 ygaca (1 gac B Hexeno), B 8 kinacce — 34 yaca (1 yac B
Henelo), B 9 kiacce — 34 yaca (1 4ac B HeIeTTHO).

COJIEPKAHWE OBYUYEHUS
7 KUIIACC

Hudporas rpaMoTHOCTH

KoMubrtep — yHuBepcadbHoe YCTPOHCTBO 00padoTKH 1aHHBIX

Kommprorep — yHMBEpPCAJIBHOE BLIYMCIMTEIBHOE YCTPOICTBO, padoraromiee 110 Iporpamme. THIIBI KOMITBIOTEPOB: IEPCOHA THLHBIE
KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPLI. CYIIEPKOMIIBIOTEPEL. MOOMIIbHBIE YCTPOUCTBA.

OcHOBHBIC KOMIIOHEHTBI KOMIIBIOTCpa M MX HaszHadeHue. [Ipomeccop. OmnepaTuBHas W JOJTOBPEMEHHAS [1aMATh. YCTPOHCTBA BBOJA U
BbIBOJA. CEHCOPHBINA BBOJ, JATYUKKA MOOMJIBHBIX YCTPOMCTB, Cpe/IcTBA OMOMETPHIECKON ay TeHTH()UKAIIUH.

Vcropust pasBuTHa KOMIIBIOTEDOB M IpOrpamMMHOro otecredyenus. [lokosieHus: kommbroTtepoB. COBpEeMECHHBIC TEHICHIUH pPa3BUTHS
KOMITBIOTEPOB. CyIepKOMITBIOTEPHI.

[TapanesbHble BEIYUCICHUS.
[lepconasbubliii KomnbroTep. [Tporeccop u ero XapakTepucTUKH (TaKTOBast 4acTOTa, pa3psiIHOCTh). OnepaTuBHAs MaMsATh. JI0JIroBpeMeHHast

HaMATh. YCTpolicTBa BBOJA M BbIBOAA. OOBEM XpaHMMBIX JaHHBIX (OIEpaTUBHAsl MAMATh KOMIIBIOTEpa, KECTKHUI W TBEPIOTEIbHBIN JIHCK,
IIOCTOSIHHAS IaMsITh cMapT(OHa) U CKOPOCTh JIOCTYIIA JUIsl pa3IMYHBIX BUIOB HOCHUTEIICH.



Texnnka 6€30MaCHOCTH U IIpaBujIa padOThI HA KOMIIBIOTEPE.

IIporpaMmmbI 4 JaHHBIE

[IporpammHoe obecrieueHue komiptorepa. [Ipuxinannoe nporpammuoe odecnedenue. CucteMHoe nmporpamMMmuoe odecredenue. CHUCTEMbI
nporpamMmmupoBaHus. IlpaBoBas oxpaHa IpOrpaMM M JIaHHBIX. becriaTHble W YCIOBHO-OecIuiaTHbIe mporpaMmbl. CBOOOJHOE MPOrpaMMHOE
obecrieyeHue.

@aitrel m nanku (karajgorn). [puHmunel noctpoeHus ¢aitnoBeix cucteM. [lonnoe ums ¢aiina (mankum). [1yTe k ¢aitny (manke). Padora ¢
¢aiinaMu 1 KaTajJoraMu Cpe/ICTBAMH ONEPAllMOHHON CUCTEMBI: CO3JIaHUEe, KOIMPOBAHKE, IIepeMEIICHNUE, TIEpEHMCHOBAHUE U yaleHue (PaiijioB u
nanok (katayioros). Tumsl gaiiinos. CoiicTea daitnos. XapakrepHble pa3Meps! (ailioB pa3IUIHBIX TUIOB (CTpaHUIA TEKCTA, SJIeKTPOHHAS KHUTA,
dbororpadusi, 3auch MECHU, BUACOK I, TOJTHOMETPAXHBINA (1171bM). ApXuBalus JaHHLIX. Mcnonp3oBanue mporpaMM-apXuBaTopoB. DaiioBbIid
Menekep. [Touck ¢aitiioB cpejicTBavMu OlMepaliOHHON CUCTEMB.

KomribroTepHble BUPYCBI M IpVIHie BPEIOHOCHBIE IporpavMbl. [IporpamMmel UIst 3a1UTEI OT BUPYCOB.

KomnbsroTepHbie ceTn

O6mne enne KoMnploTepoB B ceTh. CeTh MHTepHET. Bed-cTpannia, Bed-caitt. CTpykTypa ajnpecoB BeO-pecypcoB. bpaysep. IlonckoBbie
cucteMsl. [Torck nHpOpMALMK IO K IFOUEBBIM CIIOBaM U 110 U300pakeHuto. JloctoBepHocTh MHpOpManuu, mojgyuieHHo u3 HTepHeTa.

CoBpeMCHHBIE CEPBHUCH] MHTEPHET-KOMMYHUKAIU.

Cereroil sTuKeT, 6a30Bble HOPMBI MHPOPMAIMOHHON HTHKM U npasa npu padore B MurepHere. CTparcruu 0€30MacHOTO MOBC/ICHUS B
Wurepuere.

Teopcrryeckue 0CHOBbI HH(OPMATHKH

Nudopyranug u uHGOpManoHbIe IIPOLEcChl

Nudopranust — 0JTHO U3 OCHOBHLIX ITOHSTUNA COBPEMEHH O HAYKH.

WMudopyanus Kak CBEJEHUs, [IpeJHA3HAUEHHbBIC /IS BOCIPUSATHS UYEIOBEKOM. M HMH(OpManus Kak j[aHHBbIC, KOTOPBIE MOTYT OBITh
00paboTaHb! aBTOMATU3UPOBAHHOM CliCTEMOIA.

JIMCKpETHOCTD JJaHHBIX. BO3MOIKHOCTE ONUCaHUsT HEPEPLIBHBIX 0OBEKTOB U MPOIICCCOB € TOMOIIBIO JIMCKPETHBIX JTAHHBIX.

NudopmanuoHHble MPOLECCH — ITPOLIECCH], CBI3aHHBIE ¢ XPAHEHHUEM, [IPe00pa30BaHUEM U Mepelavyeii JaHHbIX.

[IpencraBienue ungopmanuu

CumpoJi. Anpasut. MomHocth asipaBura. PazHooOpasue s3bIK0B U aldaBUTOB. EcTecTBeHHbIe U hopMaibHbIE SI3BIKH. AJIAaBUT TEKCTOB Ha
pycckoM si3bike. JIBonunblid asipaBut. KoJM4ecTBO BCEBO3ZMOKHBIX CJIOB (KOJIOBBIX KOMOMHAIMI) (GUKCUPOBAHHOMN JIUTMHBI B JIBOMYHOM ajipaBUTE.
[IpeoOpazosanue modoro ajapasuTa K ABOMYHOMY. KoJIMuecTBO pa3audHbIX CJIOB (PUKCHPOBAHHON JUTMHBI B alaBUTE OMPECIEHHON MOIITHOCTH.

KoaupoBanue cMMBOJIOB OJTHOTO ajihaBuTa ¢ MOMOIIBIO KOJOBBIX CJIOB B APYroM ajidaBute, KOJA0Bas TA0IHIA, JIEKOIUPOBAHHE.

JlBonunblit koJ1. [IpecraBienne 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM aji(aBuTe.



HNudopMannoHHbld 00bEM JTaHHBIX. bUT — MUHHMabHAS €IMHULA KOJIMYeCTBa MH(MOPMAIMKM — JBOMYHBIA pa3psl. EMUHUIEI H3MEepeHUs
uHGOPMALIMOHHOTO 00bEMa JaHHBIX. buT, 0aiT, KuiodaiT, MeradaiT, ruradair.

CKOpOCTh Nepeiadu JaHHBIX. EAMHUITBI CKOPOCTH NIepeiadu JaHHbIX.

Ko iupoBanue tekctoB. PaBHOMepHbIN ko1. HepasnomepHsblit koa. KogupoBka ASCIL. BocemMuOuTtHble KoaupoBKHU. [loHATHE 0 KOAMPOBKAX
UNICODE. JlekogupoBaHue COOOIEHUN ¢ UCITOIB30BaHNEM PABHOMEPHOI'O M HEPAaBHOMEPHOI0 Ko0/1a. MH(OpMaMOHHBIN 00bEM TEKCTa.

Vckaxenue nHGOPMAIIMH [TPU IIEpeIade.

O01iiee mpeacTaBiIeHue 0 HH(POBOM MPEICTABICHUH Ay IMOBU3YAJIBHBIX U IPYIMX HEIPEPBIBHBIX JTaHHbBIX.

Koauposanue 1eta. [{BeTorsre moemn. Mogens RGB. I'nyOuna xoauposanust. [lanuTpa.

PactpoBoe M BEKTOpHOE TMpeacTaBieHue wu3o0paxenuid. [lukcens. OueHka HHOOPMANMOHHOIO 00bEMA Tpa@HUUecKUX JTaHHBIX JUIs
PacTpoBOIO U300PAKEHHUS.

Ko:iiipoBanue 3Byka. Pa3psi1ocTh ¥ yacToTa 3anucy. KoJM4ecTBO KaHaJIOB 3allICH.

O11cHKa KOJTHYECTBEHHBIX 1apaMeTpPOB, CBSI3AHHBIX C [IPEJICTABICHUEM M XpaHCHUEM 3BYKOBBIX (ailyios.

NrdopManuoHHBIE TEXHO.TOTHU

TercroBpie JOKYMEHTBI

TerxcroBble JOKYMEHTBI U UX CTPYKTYPHBIC 2JIEMEHTLI (CTpaHula, ad3al, CTpoKa, CJI0BO, CUMBOJI).

TexcToBBIN MpoIeccop — UHCTPYMEHT CO3JaHMUsL, P, laKTUPOBaHMS U (GopMatiipoBaHus TeKCToB. [Ipakiiia Habopa TekcTa. PenaxrupoBanue
tekcTa. (rodcrBa cumBooB. pudr. Tunel mpudros (pyoseHsle, ¢ 3acedKkaMu. MOHOMMpPUHHBIE). [loiiy/kpHOE M KypCHBHOE HadepTaHUe.
CBoiicTB: 253al1eB: I'paHUIIbl, ad3a11HbIH OTCTYI, HHTepBaJl. shipaBHUBaHue. [lapamerpel crpanuusl. CTuieBoe (hopMaTHpOBaHUE.

CrpyeTypupoBaHue WHPOPMAIUU € MOMOIINBIO ClIIICKOB M Tabnuil. MHOIOypOBHEBBIE CIHCKH. /loOaBieHMe TabIUI[ B TEKCTOBBIE
JIOKYMEHThI.

Beraska m300paeHHd B TCKCTOBBIC JOKYMEHTHI. ()OTeKaHue H300paKeHMii TEKCTOM. BKIOUeHHMe B TEKCTOBBIM JIOKYMEHT j(Marpamm,
dbopmy, HyMepaluu CTPAHULL, KOJIOHTUTYJIOB, CCBUIOK U JPYIUX 3JIEMEHTOB.

[Iposepka mpapomnucanus. PaccTaHoBKa IepeHocon. [omocoBoit BBOja Tekcra. OnTHYecKkoe paclo3HaBaHue TekcTa. KoMmIIbIOTepHBIN
nepeBo/1. Mcronb3oBanue cepBucos MHTEpHETA st 00pabOTKH TEKCTa.

KomibrorepHas rpadpuka

3HAKOMCTBO C rpadudeckuMu pelakTopaMu. PacTposbie pucyHku. Mcnosb3oBanue rpapuyecKux NpuMUTHBOB.

Onepanuu pelaKkTUpoBaHusi rpaduyuecknX 0OBEKTOB, B TOM uuciie IMUGpoBbIX ¢oTorpaduii: u3MeHeHue pasmepa, oOpeska, IOBOPOT,
oTpakeHue, padborta ¢ odnacTaMu (BblICICHNE, KOIIMPOBAHKE, 3JIMBKA [IBETOM ), KOPPEKIHS [IBETA, IPKOCTH ¥ KOHTPACTHOCTH.

Bextopuast rpaguka. CozJlaHue BEKTOPHBIX PHUCYHKOB BCTPOSCHHBIMU CpEICTBAMM TEKCTOBOTO IIpOIleccOpa MM JAPYTHX I[POrpaMm
(mpuioxxenuit). JlobaBieHue BEKTOPHBIX PUCYHKOB B JIOKYMEHTBHI.



My abTuMeIHHHbIE MIpe3eHTAIHU
[ToaroroBka MyapTHMEIMIHBIX Ipe3eHTaluil. Ciaiia. JlobaBieHne Ha cliaiijl TeKeTa U u300pakeHuil. Pabora ¢ HECKONBLKUMHU CIIaliJaMH.

JloGaBiieHue Ha craii ay/ IMOBH3yabHBIX JaHHBIX. AHUMAIHS. | HIIepCChLTKH.

8 KUIACC

Teopernyeckue 0CHOBLI HH(POPMATHKHU

CucreMbl CUHCTICHUS
Hemosunmonuble 1 1Mo311MOHHBIE CUCTEMBI cuuciieHus. AndaBut. OcHopanie. Pazépryras ¢popma 3anucu gucina. [lepeBoi B IeCITUYHYIO

CUCTCMY YHCCII, 3allMCaHHBIX B JIPYIUX CUCTEMAX CUUCICHUS.

PuMckas cuctema cuuc icHUsI.
JIBomyHas cucrema cuiiciienus. [lepeBon nenbrx uncen B npegenax ot 0 10 1024 B JBOMYHYIO CHCTEMY CUUCIEHUS. BochbMepryHas cucteMa

cumcicnud. IlepeBon yuces 113 BOCBMEPUYHOM CHCTCMBI B JBOMYHYIO M JICCATHUHYIO CHCTeMBbl m oOpatHo. lllectHanmarepudnas cucreMa
cuyncacnud. [lepeBon 9mucelr 13 11eCTHAAUATEPUYHON CliCTEMBI B IBOUYHYIO, BOCLMEPUYHYIO U JCCSITHYHYIO CUCTEMBI M 0OOPATHO.
ApupMeTHdecKre onepaliny B IBOMYHON CHCTENME CUUCIICHUS.

JJIeMeHThI MATEeMATH I CCKOM JIOTHKH
‘lormyeckue BpICKa3bIBalilisl. JIorndyeckue 3Haueiilist BBICKa3bIBAHUIN. DJIC\ICHTApHBIC M COCTABHBIC BhICKa3bIBaHUs. Jlormucckue OIEepaLUHU:

«U» (KOHBIOHKIHMA, JIOTHMYECKOE YMHOJKEHHUE), «UJIL» (JAU3BIOHKIHUSA, JIOTHUCCKOE CIOXKEHHE), «He» (Jormueckoe ortpumnaniic). IIpuopurer
Joruteckux orepanuid. Onpe lejleHHe UCTUHHOCTH COCTAaBHOIO BBICKA3bIBalilisl, €CJIM M3BECTHBI 3HAUCHUS HCTUHHOCTH BXOAIIMX B HErO
SIIEMCHTAPHBIX  BbICKasbiBaHiili. Jlornueckne BpIpazccnns. llpaBuia 3ammcii J1oruyeckux Bblpakeniif. Iloctpoenwe Tadiiiil HCTHHHOCTH
JIOTUHECKUX BBIPAXKECHUN.

Jloruueckue 351€MEHThI. 3HAKOMCTBO € JIOTUYECKIIMU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI H IPOrpaMMHPOBaHHe

MemotHHTe M U AJropHTMbI. AJITOPUTMUYECKIIe KOHCTPYKIIUH

[Tonstue anropurma. McroaHUTe M aJITOPUTMOB. AJITOPUTM KaK IUIAH YIIPABICHUS UCITOJTHUTEIICM.

Cpoiictea asropuT™a. CrrocoObl 3alIUCH aJIFOPUTMA (CIOBECHBIN, B BUE OJIOK-CXEMBI, IPOrpaMMa).
AJTOpUTMUYECKHE KOHCTpYKUMU. KoHCTpykius «ciefgoBaHuey». JluneiHplid airoput™m. OrpaHUYEHHOCTH JIMHEWHBIX aJlOPUTMOB:

HEBO3MOXHOCTDb HPEAYCMOTPCTL 3aBUCUMOCTD ITOCJICI0BATCIIBHOCTU BBIITOJIHACMbIX JICUCTBUM OT HCXOOHBIX JaHHBbIX.
KOHCprKHI/IH «BCTBJICHUEC)». IIOJIHAsA MW HEIIOJIHAsA (bOpMBI. BeinosnHeHne M HEBBIIOJIHEHHUE YCIIOBUSA (I/ICTI/IHHOCTb U JIO)KHOCTb

BbICKa3bIBaHus). [IpocThie 1 cocTaBHbIE YCIIOBHUSL.



KoHcTpyKIuMs «TOBTOPEHHUSI»: HUKJIBI C 33/IaHHBIM YHUCJIOM [IOBTOPEHUH, C YCIIOBUEM BBITOJTHEHUS, C IEPEMEHHON [IUKJIA.

Pa3zpaboTka s (popMaIbHOro MCIOJHUTENS A/ITOPUTMA, PUBOJISILIEI0 K TpeOyeMOMy pe3yiibTaTy MpU KOHKPETHBIX MCXOJHBIX JTaHHBIX.
Pa3paboTKa HECJIOXKHBIX AJITOPUTMOB C HCIOJIB30BAHMEM LIMKJIOB M BETBJIECHHUH JUIS YIpaBICHUS (OPMaIbHBIMU UCIOTHUTEISAMU, TAKUMUA Kak
Pobot, Uepenaiuka, YepTé:xHUK. BeITOIHEHNE arOPUTMOB BPYUHYIO M Ha KOMITbIOTepe. CHHTaKCUYCCKUE U JJorndeckue omuOku. OTKa3bl.

SI3bIK MPOrpaMMHUpOBAHUS ,

A3bik nporpammuposanus (Python, C++, Ilackans, Java, C#, IIkonbHBI ANTOPUTMHAUCCKUN SI3BIK).

Cucrema nIporpaMMUpOBaHMS: PEAKTOP TEKCTA MPOTpaMM, TPAHCISITOP, OTJIATUHUK.

IlepemenHas: TuIl, nMs, 3Ha4eHue. Llenble, BellleCTBEHHbIE U CUMBOJIbHBIE [IEPEMEHHBIE.

Omneparop npucBauBaHus. ApUPMETUYECKHC BBIPAXKEHHUS M MOPSJIOK MX BBMYUCICHHs. Ornepanuu ¢ HEeJIBIMU YUCIIaMU: IETOYUCICHHOE
JICJIEHHUE, OCTATOK OT JEJIEHUS. A

Bersienus. Coctaniibie yCJIOBUS (3aIUCh JIOIMYECKUX BBIPAKEHUN Ha M3Yy4aeMOM sI3bIKE POl paMMUpoBaHust). Haxox/ieHHe MUHUMYMA U
MaKCHUMyMa U3 ABYX, TPEX 1 4eThIpEX uuce. Penienne KBaJjpaTHOTO ypaBHEHM I, UMEIOIIET0 BEIIeCTBCHHbIE KOPHHU.

Jluanorosas oTja/iKa IPOrpamMM: IIOIAroBOe BLIIOJHEHUE, IPOCMOT) 3HAYEHUN BEJIMYMH, OT 14/ 10YHBIA BBIBOJI, BBIOOP TOYKU OCTAHOBA.

[ukn ¢ yciaoBuem. Ajaroput™ EBkimja juist HaxoxIeHUs HauOOJblIcI0 OOIIero JETUTENs JIEVX HaTypalbHBIX Yuce.. Pa30ueHue 3amucu
HaTypaJlbHOIO YMCIIA B [1O31IUOHHON CUCTEME C OCHOBAHUEM, MEHBIIUM U.11 paBHbIM 10, Ha oTaennibie UL

[{uki1 ¢ nepeMeHHO . AJITOPUTMBI IIPOBEPKI! [ ICJIMMOCTH OJIHOIO LEJIOI0 YUCia Ha JIPYroe, NpoLECPKU HATYpadbHOTO Ylic1a Ha MIPOCTOTY.

OOpadoTka CcHUMBO:ILHBIX JaHHBIX. CHMEO:IbHBIE (CTPOKOBBIC) IicpemeHHBIC. [locumBoiibiias oOpadoTka crpok. lloacuér dyacToThl
ITOSIBJIGHMS] CUMBOJIA B CThoKe. BeTpoeHHbie pyHKI1MM 1711 00pabOTKH CTPOK.

AHaJIM3 aJIrOPUTMOB

OnpenesieHre BO3:MOKHBIX PE3YJIBTATOB [aOOTHl QIIOPUTMa IMPU TAHHOM MHOXECTBE B O THBIX JaHHBIX, OIPE/IC.ICHHE BO3MOXKHBIX
ENOJHBIX JIAHHBIX, IIPUBO. IS1IIUX K JAHHOMY PE3YJiLTaTy.

9 KVIACC

IHudposas rpaMoTHOCTH

I'i1odanbHas cerb MHTepHeT M cTpaTeruu 6e30MacHOrO MOBe/IeHHsI B Hell

['modanbnas cetb Mureprer. IP-anpeca y3i10B. CeTeBoe XpaHEHHE /IaHHBIX. METOJ/bI MHJIMBUIYAIBHOTO M KOJUIGKTHBHOTO Pa3MEIICHHUSI
HOBOM nHpopmanuu B Unrepuere. bonpiue ganHbie (MHTEpHET-/IaHHbBIC, B YaCTHOCTH JIAHHBIC COLIMAJIBHBIX CETE).

ITonsite 00 mHGpOpMaLMOHHON 0e30macHOCTU. YTrpo3bl MHGOPMAIMOHHON 0Oe30MacHOCTH Mpu paboTe B TiI00AIbHOW CETH U METOJIbI
npoTUBOieicTBUs uM. [IpaBuia 6e3onacHoil ayTeHTHGUKaIUU. 3ammTa TniHoi nHopmanuu B MHTepHeTe. be3omacHblie cTparernu MoBeJICHUs B



Wntepnere. IpenynpexeHue BOBJICYEHUS B JECTPYKTUBHBIE U KPUMHUHAIBHBIE (OPMBI CETEBOM aKTUBHOCTH (KHOEPOYILIMHT, (DUIIMHT U APYrHe

bopmeI).
Pabora B uHpoOpMaMOHHOM POCTPAHCTBE
Bunaer nesarensnoctr B MIHTepHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI (IIOYTOBAs CIIyK0a, BH/ICO-KOH(EPEHI-CBSI3b U

JApYTHE), CIPaBOYHbIE CIIYXKOBI (KapThl, paCIMCaHUs ¥ JPYTHE), HOUCKOBBIE CIIYXKOBI, CIIyKOBI OOHOBIICHUS IPOrPAMMHOTO 00ECIICUCHUS U IPYTHe

ciryk0bl. CepBHCHI rOCy1apcTBEHHBIX yeiyr. OOIadHble XpaHIIHIIa JaHHbIX. CpejicTBa COBMECTHOM pa3paboTKu JOKYMEHTOB (OHIAWH-O(QUCHI).

[TporpammHuoOe obeciicueHuE KaK BEO-CEpPBUC: OHIIAHOBBIE TEKCTOBBIE U IPAPUUECKIE PEAAKTOPLI, CPEIbI Pa3pabOTKH MIPOTPAMM.
Teoperudeckue 0cHOBbI HHPOPMATUKH

MojgesmpoBaHie KaK MeTO/ II03HAHH S
Mopenb. 3amaqi. pemaemple ¢ MOMONILIO MojenupoBanus. Kiaccudukannu mojaeneil. Matepuaibhble (HATypHbie) U HHGOPMAIMOHHBIC

mojenu. HenpepoiBinic U JUcKpeTHble Mozci. Mmuranuonnsie Mo ieiii. Urposeie Mogenu. OmeHKa aaeKBATHOCTH MOJIEIM MOACTHPYEMOMY
00BEKTY U LEJSIM MO, ICIUPOBAHUS.

Tabmuunbie Mo 1emu. Tabuma kak mpe/ICTaBJICHUE OTHOIICHUS.

bazel ganHbIX. OTOOP B TAOJIMIIE CTPOK. V/IOBICTBOPSIOUINX 33aHHOMY YCIIOBUIO.

I'pad. Bepumiia. pedpo, myre. OpHeHiTpoBaHHbIE U HEOpUEHTHpoBaHHbIe rpadel. J[imina (Bec) pebpa. Becosas varpuua rpada. Jmmna
nyTd Mexay seprniniemu rpada. Ilowck onrtimanbHoro mytu B rpade. HavanpHast Bepimiina (MCTOYHMK) M KOHCUiHas BepLIMHA (CTOK) B
OPUEHTUMPOBAHHOM I'pade. Brrunucienue KoumyccTBa yTel B HallPaBJICHHOM allMKINYECKOM Tpade.

Hepeso. Koperis. BepmnHa (y3en), ucT. pedpo (xyra) gepesa. Bricota jnepesa. Iloguepeso. [lpumeps! ucrnons3osanis aepeBbeB. [lepebop
BAPUAHTOB C IIOMOIILIO JIEpeBa.

[TonsaTue maTeMaTHYECKOR MOJENM. 3:1a4M, PelIaeMble ¢ MOMOIIBIO MaTeMaTH4YecKo!'o (KOMITBIOTEPHOr0) MojeaupoBanus. OTindue
MAaTeMaTUYECKOU MO, 1¢/IM OT HATYPHOM MOJIEII 1 OT CIIOBECHOTO (JIMTEPATYPHOI0) OMUCAHUS 00 HeKTa.

OTamnbl KOMIILIOTEPHOIO MOJEIMpPOBAlllisd: IIOCTAaHOBKA 3aJauli. IIOCTPOCHHE MaTeMaTHYeCKOH MOJIeNH, MporpaMMHas pealr3arus.
TECTUPOBaHUE, IIPOBEICHUE KOMIIBIOTEPHOTO 3KCIIEPUMEHTA, aHAJIU3 €10 PEe3yJIbTATOB, YTOYHECHIIC MOJICIIH.

AJITOPUTMBI U IIPOrpaMMHPOBaHHE

Pa3pa6oTka aJropuTrMoB U MporpaMm
Pazbuenue 3ajaun Ha noj3ajgadyd. CocTaBjieHHE aJTOPUTMOB U [IPOrPAMM C HCIIOJIB30BAHUEM BETBIICHUI, [IUKIOB U BCIIOMOTaTEJIBHBIX

AJITOPUTMOB ISl YIIPABIEHUS UCIIOJHUTEIEM POOOT MiIM APYTUMH MCIIOTHUTEISIMU, TAKUMHU Kak Uepernamnika, YepTéXHUK 1 JPYTUMH.

Tabimunple Benmunubl (Maccusel). OjpHOMepHBIe MaccuBbl. COCTaBICHHE M OTJIAAKA [POrPaMM, PEATH3YIOIIUX THIIOBLIE aITOPUTMbI
00pabOTKM OJHOMEPHBIX YHMCJIOBBIX MACCHBOB, Ha OJIHOM U3 sI3BIKOB Iporpammuposanus (Python, C++, ITackans, Java, C#, IlIKojabHBII
AJNTOPUTMUYECKUN SI3BIK): 3all0JIHEHHE YHMCJIOBOIO MAacCHUBa CIyYalHBIMM YHCIAMH, B COOTBETCTBHH ¢ (DOPMYJION HIIM IYTEM BBOAA YKCEIL,



HaXO0XJICHUE CYMMbI JJICMEHTOB MaCCHUBa, JIMHENHBIN MOMCK 3aJaHHOIO 3HAYEHUS B MaccCuBe. HOJCYET BJIEMEHTOB MacCUBa, YAOBJIECTBOPAOIINX
3aJaHHOMY YCJIOBUIO, HAXOXICHUC MUHUMAJIBHOT'O (MaKCI/IMaﬂbHOTO) JJIEMCHTA MacCHBa. COpTI/IpOBKa MaccHuBa.

O6pa60TKa [TOTOKA JAHHBIX: BBIYUCIICHUC KOJMYCCTBA, CYMMBbI, CPEIAHECIO apHQ)MeTqucxoro, MHWHUMAJIBHOI'O U MaKCHUMaJIbHOI'O 3HAYCHI s
QJIEMEHTOB IIOCJICI0BATCIIBHOCTHU, YAOBJICTBOPAOIINX 3a/ITaHHOMY YCJIIOBHIO.

YupasJieHue
Vupagsnenne. Curnan. O6parHas cBs3b. [loydeHne curaioB oT HUQPOBBIX NTAaTYMKOB (KacaHUs, PacCTOSIHUS, CBETa, 3ByKa U JIPYroro).

[TpumMepsl KUCIIO1L30BAaHUS IIPUHIMUIIA 00PaTHOM CBSI3M B CHCTEMaxX YIPABICHUS TEXHHUYECKHMHU YCTPONCTBAMHU C [TOMOLIBIO JATYMKOB, B TOM
YHclie B POOOTOTEXHUKE.
[Ipumeps! pOOOTHU3UPOBAHHBIX CHCTEM (CHUCTEMa YIIpaBJcHMS JIBHDKEHHEM B TPAHCIOPTHOM CHUCTEME, CBAapO4YHAas JIMHUA aBTO3aBO/1a,
aBTOMATU3HUPOBaHHOE YIPABICHUE OTOIICHIIEM JIOMa, aBTOHOMHAs CHCTEMA YIIPABICHUS TPAHCIOPTHBIM CPEJICTBOM 1 JIPYTUE CUCTEMBI).
NudopmaiioHHbIE TEXHOJIOIHU
DJIeKTPOriHbIe TA0IUIBI
[Torsitre 00 37IEKTPOHHBIX TaOuuiax. THUIBI TaHHBIX B suciikaX 3JIEKTPOHHON Tabiuipl. PenaktupoBanue 1 GopMaTHpOBaHUE TaO M.
Berpoennpie ¢vikIUE IS IOMCKA MakcliMyMa, MUHUMYyMa, CVMMBI M cpenHero apudyerudeckoro. CopTHpoBKa JaHHBIX B BBIIEJICHHOM
quanasone. [TocipoeHue nuarpamm (FECTOrpaMMa, KpyroBasi iuar paMma, ToyeuHast quarpavva). Beldop tuma guarpavMel.
[Tpeodpazoranue GopMyIt pu KomipoBaHUH. OTHOCUTEIbHAS. a0COIIOTHASL U CMEIaHHasl a/lpecalitsl.
VYCIOBHBIC ELIMUCICHUS B AJIEKTPOHHLIX Tadmunax. CyMMUpOBAHUE U MOJACYET 3HAUCH MM, OTBEYAOUINX 3a/dliioMy yclloBUr0. O0paboTka
OoJpIIUX HAOOPO 2 TaHHBIX. YUCICHHOE MO ICITUPOBAHUE B MJICKTPOHHBIX TabJIMAIIAX.
Nudopmz ::0HHBbIEC TEXHOJOTHU B COBPEMEHHOM 001ecTs e
PoJtb MH(C pVATTHOHHBIX TEXHOJIOTT T B PA3BUTHU YKOHOMHUK!T MUPA, CTPAHbI, peruoHa. OTKPBIThIE 00pa3oBaTe IbHbIE PECYPCHI.
[Ipodeccun, crasanuple ¢ uHGOpMATHKON ¥ HHOOPMALMOHHBIV TEXHONOTHSIME: BeO-/l3aliHep, MPOrpaMMHUCT. pa3paboTIuK MOOMIILHBIX
IIPUIIOKEHUH, TCCTUPOBIINK, APXUTEKTO]P 1TPOTPAMMHOI0 00ECIeUCHUS], CIICIIMAIUCT 10 aHAIM3Y JAHHBIX, CACTEMHbLIN aJIMUHUCTPATOP.
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IINIAHUPYEMBIE PE3YJIBTATHI OCLUEHHH INPOI'PAMMBI 110 UH®OPMA « UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUSI

W3sy4yenue undopMaTuku Ha yYpOBHE OCHOBHOIO OOIIEro 00pa30BaHUs HANPABICHO HA JOCTHIKEHHE OOYYarOIUMUCS JTMYHOCTHBIX,

METaNpEeIMETHBIX U IIPEJMETHBIX Pe3y.IbTaTOB OCBOCHHUSI CO/ICPKAHUS YIeOHOIO Mpe/IMeTa.
JIMUYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YIBTAThl UMEIOT HAIIPABIEHHOCTh Ha PEelleHNe 3a/ad BOCIIUTAHIS, PA3BUTHS M COLMATN3ALNN 00YYarOIIMXCs CPEACTBAMU
y4eOHOro0 IpeMera.

B pesyibrate m3ydenus uHGOpMATUKE HA yPOBHE OCHOBHOrO o0Imero obpasosatust y obyuarouierocs Oy/yT chOpMUPOBAHBI CIIe/IYIOIIIE
JUYHOCTHBIE PE3YJIBTATHI B YACTH:

1) maTpHOTHYecKOro BOCHUTAHUS:

LICHHOCTHOE OTHOIIEHUE K OTCHCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAYYHOMY HACIIEIHIO, TOHIIMAHUE 3HAYEHUsST HH(OPMATHKH
KaK HayKd B JKIU3HH COBPEMEHHOIO 0011I€CTBA, BIaJCHUE JOCTOBEPHON HHpOpMalueil 0 11epeOBBIX MUPOBBIX M OTCYECTBECHHBIX JOCTUIKEHUSIX B
obnmacti unQOPMAaTHKA M HMHPOPMAIMOHHBIX TEXHOJIOIHIl. 3aMHTEPECOBAHHOCTL B HAyYHBIX 3HAHUSAX O LUGPOBOM TpaHc(opMalun
COBPEMEHHOI'0 00IIecTBa;

2) AyY0BHO-HPABCTBEHHOI'0 BOCITHTAHUS:

OpHEl T2 11| Ha MOPaJIbHBIE L€' OCTH U HOPMBI B CUTYalllisIX HDaBCTBEHHOI'O BEIOODA, TOTOBHOCTH OIEHUBATH CBOE IMOBEJCHHE U 110C TYIIKH,
a TaKKe I107C/ICHUE M IMOCTYIKM AP 11X JIOJAEH ¢ MO3UIUU HPABCTBEHHBIX M IMPABORLIX HOPM C YYETOM OCO3HAHMS IIOCIENCTBUI MOCTVIIKOB,
aKTUBHOE HellPHUATHE aCOLMAIbHBIX 110CTYIIKOB, B TOM YUCIe B MHTepHeTe;

3) rpax/1aHCKOr0 BOCIIUTAHH S

IPEJIC | i BJIEHUE O COLUAIbHBIX 110pMax U [IPaBUJIAX ME< [ 11YHOCTHBIX OTHOLICHH i B KOJUIGKTHBE, B TOM Yiic.I€ B COLMAILHEBIX COO0IECTBAX,
COOJIIOJICHUC  1paBMJI 0E30IIaCHOCTE. B TOM YHCJIE HABBIKO: OE30ITaCHOrO IOBEJCHIIS B HHTEPHET-CPEJe. IOTOBHOCTH K PasHOOODPA3HOMN
COBMECTHOW I€ATEJILHOCTU IIPU  BLITOJIHEHMM YYEOHBIX. I[I03HABAaTENbHBIX 32144, CO3JaHUU YYEOHLIX MPOEKTOB, CTPEMJICHUE K
B3aMMOIIOHN VIAHMIO M B3aMMOIIOMOL! ! B IIPOLECCE ITOM Y4eO0M NEATENBHOCTH, I'OTOBHOCTH OICHMBATH CBOC IMOBEJICHUE M IMOCTYIIKI CBOUX
TOBAPUILEH ¢ 1103UIMN HPABCTBEHHBIY 11 IIPABOBBLIX HOPM C YUETOM OCO3HAHUS ITOCJIEIC TRUH TOCTYIKOB;

4) HeHHOCTeH HAYYHOI'0 MO3HAHUS:

copmMIPOBAHHOCTE  MMPOBO33PCHYECKUX MpeJcTaBlIcHIi 00 wHpOpMamuyu. HHOGOPMANKMOHHBIX Ipoleccax M UHPOPMAIHOHHBIX
TEXHOJIOTHAX, COOTBETCTBYIOLIMX COBPCMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBCHHON IPAKTHKH U COCTABJISIONIMX 0A30BYIO OCHOBY JIJIs
IMOHUMAaHUsI CYIIHOCTU HAYYHOU KapTUHBI MUPA;
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MHTEpEC K OOYYEHHIO M II03HAHMIO, ,1FO0O03HATEIBHOCTh, IOTOBHOCTH U CIIOCOOHOCTH K €aM0OOpa30BaHUIO, OCO3HAHHOMY BBIOOPY
HaIlpaBJICHHOCTU U YPOBHsI 00YUYE€HUs B TATbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMHM HaBBIKAMM HCCIIEAOBATENIbCKOM JIeSTEIbHOCTU, YCTAHOBKA HAa OCMBICIICHUE OIIbITA, HAOJIOJICHUH, TOCTYIIKOB U
CTpEMJIEHUE COBEPLIECHCTBOBATD IIyTH JOCTUKEHUS UHAMBU/1YAJIBHOIO U KOJUIEKTUBHOIO OJIaromoTydus;

copMUPOBAaHHOCTh MHOOPMAUMOHHON! KYJIBTYPBI, B TOM YHCIIE HAaBBIKOB CAMOCTOSTENILHON pabOThl ¢ yUeOHBIME TEKCTAMM, CIIPABOYHOM
JUTEPaTypoil, pa3sHOOOpa3HBIMU CPEJACTBaMU HHGOPMAIMOHHBIX TEXHOJIOTHH, a TaK)Xe YMEHHS CaMOCTOSTEIBLHO ONPEIENATh eI CBOETO
00yueHus1, CTaBUTh U (HOPMyIUPOBATh JUIs ce0sl HOBBIE 33/1aui B y4&€0e U MO3HABATECIBLHON JESTEIIbHOCTH, PA3BUBATH MOTUBBI U MHTEPECKHI CBOEH
[I03HABATEIIbHON AEATEIBHOCTH

5) dopmupoBaHUs KyJabTYPbI 3J0POBbS:

OCO3HaHME LEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOULICHUE K CBOEMY 3JI0POBLIO, YCTAaHOBKA HA 3JI0POBLIM 00pa3 KU3HH, B TOM YUCIIE U 3a
CYET OCBOCHUSI U COOJIIOJICHUs TPeOOBAHUM OE30M1acHON HKCILTyaTalluy CPEACTB HHOOPMAITHOHHBIX U KOMM YHUKAHOHHBIX TEXHOIOIHI;

6) TPy/10BOI0 BOCIIUTAHU A

MHTECPEC K MPAKTUYECKOMY H3Yy4EHHIO npodeccuii i Tpyaa B chepax MpoecCHOHATBHON MesITehHOCTH, CBSI3aHHBIX C MH(OPMATUKOIMA,
IIPOrpaNMiPOBAHUEM M MH(OPMELMOHHBIMU TEXHOJIOTHSMI, OCHOBAHHBIME Ha OCTH)KEHHUSIX HAYKM MIi()OPMATUKH M HAYYHO-TEXHUYECKOTO
porpecca:

0CO3HAHHBII BBIOOP U MOCTPOCHUE UHAUBHIYTBHO! TPAGKTOPUH 00pa30BaHIisl U KU3HEHHBIX TUIAHOB ¢ YUYETOM JIMUHBIX M OOLIECTBEHHBIX
WHTEPECOB 1 MOTPeOHOCTENH;

7) 31X0JIOTHYECKOr0 BOCIIII T2 HUS:

OCO3HaHWe TJI00AIBHOIO NapakTepa SKOJIOIMYeckiiX MpobjieM U IyTeil MX peUIeHUs, B TOM YHUCIE C YYETOM BO3MOXKHOCTEN
MHQOPMaAIMOHHBIX ¥ KOMMYHHKa11MOHHBIX TEXHOJIOTHIA;

8) «ranmTannu o0y4arome: ocsd K H3MEHAIOMUMCS ' C.TIOBHSM COUHAJIBHOI I IPUPOTHOM CpeIbl:

OCEUCHUE O0YYarOIMMUCs COUUAIBHOIO OIIbITA, CCiiOBHBIX COLHMAIBHBIX PO.ICH, COOTBETCTBYIOIIIX BEIYIIEH ACSITEIBHOCTII BO3DPACTa,
HOPM U !1pABUJI OOILECTBEHHOI'O [10BEJACHUs, GOPM COLMA ILION KU3HU B IPYIIIAX 1 COOOIIECTBAX, B TOM UliC/I¢ CYIIECTBYIOMIMX B BUPTYaAILHOM
[IpOCTpaliCTBe.

METAITPEAMETHBIE PE3YJIBTATbBI

MC'I'&HpG}IMCTHble PE3YIIbTAThI OCBOCHUSA IIPOrpaMMbl I1O I/IH(I)OpMaTI/IKe OTpa’Kar0T OBJIAJICHUEC YHUBEPCAJIbHBIMU yq€6HBIMI/I JCHCTBUSIMU —

IMO3HaBaTC/IbHBIMK, KOMMYHHUKATHBHBIMU, PCIYJIATUBHBIMU.

ITo3zHaBaTeIbLHBIE YuuBepcaJiIbHbIC yqeﬁm)le JefCTBHUA



ba3zoBrble Jlorudeckue JeHcTBHS:

YMEHHE OIpEeIessATh IOHSTHS, CO03/7aBaTh OOOOINEHHUS, YCTaHABIMBATh aHAJIOIMH, KJIACCU(DUIMPOBATH, CAMOCTOSTE/ILHO BBIOMPATH
OCHOBaHUS U KPUTEPHH JUI KiIacCUUKAIMK, YCTaHABJIMBATH MPUYMHHO-CIIC/ICTBCHHBIC CBS3HM, CTPOUTH JIOTMYECKHE pacCyKIE€HUs, AeaTh
YMO3aKJIIOYeHHS! (MHTYKTUBHBIE, JI€YKTHUBHbIE U 10 AHAJIOTUN) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, IPUMEHSITH U Tpe0Opa30BbIBATh 3HAKU U CUMBOJIBI, MOJICIM U CXEMBbI JIJIS PEeUIeHUs] yUeOHbIX U [I03HaBaTe IbHBIX 3a1a4Y;

CaMOCTOSITENIHO BBIOMPATh CIIOCOO pelleHus y4deOHOW 3ajadd (CpaBHMBAaTh HECKOJBKO BapHAaHTOB pEUICHHS, BbIOMpaTh Hambojee
MO IXOSIIIHH ¢ YIETOM CaMOCTOSITEIbHO BBIJIEJIEHHBIX KDUTEPHUEB).

ba3zoBble HccileJoBaTeIbCKUE e CTBUSA:

$opMyIIUpOBaTh BOMPOCHI, GUKCHPYIOIIHC Pa3phlB MEKIY PCATbHBIM U JKCIATCIBHBIM COCTOSIHHEM CUTYaIlHH, 00BEKTa, U CaMOCTOATEIHLHO
yCTaHaBJIUBaTh UCKOMOE U JaHHOE;

OILIEHUBATh HA TIPUMEHUMOCTD U JOCTOBEPHOCTH MHYOPMALIMIO, ITOJIYUEHHYIO B X0/1€ UCCIIEJOBAHNS;

IIPOTHO3UPOBATh BO3MOKHOE JNalTbHEHIIee pa3BlTHE MIPOLUECCOB, COOBITHII U UX IOCIEICTBUS B aHAJOTHYHBIX HJIM CXOJIHLIX CHUTyallUsX, a
TaK’Ke BBIJIBUTATH IMPEAIIOIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHAX U KOHTEKCTAX.

Pabora ¢ mugopmaiyicii:

BBISIBIIATE ACQUITUT UL (OPMALIMHU, JAHHBIX, HEOOXOUMBIX JUIS pELICHMs! 110CTABJICHHOM! 3a/1a4n;

TPUMEHSTh Pa3JIMYHbIC METOJbI, MHCTPYMEHTH! 1 3alpOChl IPU MOMCKEe W O0TOOpe MH(OPMALNK MM JIAHHBIX U3 UCTOYHIKOB C y4ETOM
npe,; 110KeHHOM y4eOHOM 331241 U 33/JaHHBIX KPUTEPICE;

RBIOUPATH, AHATU3UPO =4 Th, CACTEMATH3UPOBATH 11 HHTEPIPETUPOBATE UII()OPMAIIMIO Pa3IUYHbIX B T0B U (POPM IPECTABIICH US;

CaMOCTOSATENIBHO BBIO!PATh ONMTUMATBHYIO (Oopyvy TPEJCTaBICHUsT MHopMalUd U HILTIOCTPHPOBATH pelIaeMble 3ada'li HECIOKHBIMU
CXEMAaMM, AMarpaMMaMu, HHOil rpadUKOi  UX KOMOWHAIMSIMA;

OIEHUBATH HAAEIKHOCT - 11 HOOPMALIMH 110 KPUTC PIsIM, MIPEUIOKEHHBIM yHiiTeJIeM Wi chOPMYJIN) O BAHHBIM CaMOCTOSTENb! 0}

3 PeKTUBHO 3aTIOMUH 1L U CUCTEMATU3UPOBATh HH(OPMALUIO.

KoviMyHHKaTHBHBIE YHUBC])CAJbHbIE YU4eOHbIe AciicTBUSA

Oobmenue:
COIIOCTABIIATH CBOM CY3ICHHS C CYXKJICHUSIMU JIPVIUX YYACTHUKOB JIUATIOTa, 00OHAPYKUBATEH Pa3Inine U CXOJICTBO IMO3UIIMII;

MyOJIMYHO MPEACTABIISTH PE3yJIbTAThl BBITOJIHEHHOIO ONBITA (3KCIIEPUMEHTA, UCCIICJOBAHNUS, IIPOCKTA);

CaMOCTOSTENIbHO BhIOMpaTh (opMaT BBICTYIUICHHS ¢ YY4ETOM 3ajad HpPe3CHTAUUKM U OCOOEHHOCTEH ayJUTOPUU U B COOTBETCTBUM C HUM
COCTABJISATH YCTHBIC U ITUCHbMEHHBIE TEKCTBI C UCIIOJIB30BAHUEM MJUTFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHASA AEATEJIbHOCTD (COTPY/THUUECTBO):



IOHMMAaTh U MCIIOJIb30BaTh IIPEUMYILECTBA KOMAHJIHOM M MHJ/IMBU/IYQJIbHONW pabOThI MPU PEUICHUM KOHKPETHOW MPOOIEMBI, B TOM YHCIIE
MPU CO3JIaHUU MH(MOPMALMOHHOTO MTPOIYKTA;

OPUHUMATL 1leJIb COBMECTHOW MH()OPMALMOHHON JesTe/IbHOCTH 110 cOopy, oOpaboTke, Iepeaade, GopMaim3anuy HHOOPMAIIHMH,
KOJUIEKTUBHO CTPOMTH JCHCTBUS [0 €& JIOCTMXKEHHUIO: pacIpe/IesiTh pOJIM, JOTOBAPUBATHCS, O0CYKIATh IMPOILECC M PE3yJIbTaT COBMECTHOMN
paboThI;

BBIIIOJIHATE CBOKO YacTh PabOThI ¢ MHpOpMalneld M MHPOPMALMOHHBIM MPOIYKTOM, JIOCTUIas KAUYeCTBEHHOTO pe3ylbTaTa Mo CBOEMY
HAITPABJICHUIO U KOOPIMHUPYsSI CBOM JICUCTBUS C JIPYTUMH WICHAMU KOMaH/IbI;

OLICHMBATh KayecTBO CBOEro BKJIaJa B 00MMNA HMHGOPMAIMOHHBIN MNPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIBHO CHOPMYIHPOBAHHBIM
YUAaCTHUKAMU B3aUMOJICHCTBUS;

CPaBHUBAaTh pe3yJbTaThl C MCXOAHOHM 3ajadyell M BKIAA KaXION0 WIEHa KOMaHIBI B JOCTHIXKCHHE pE3yJbTaTOB, pa3ieisTh chepy
OTBETCTBEHHOCTH U IPOSIBISITH TOTOBHOCTH K IPEI0CTABICHUIO OTUETA MEpe/T TPYIIIOM.

PeryasiTuBHbIe YHUBep ca IbHBIE YUeOHbIe Jieiic TBHS
CaMoopranmusamus:
BBISIBJISITH B JKM3HEHHDLIX U YUEOHBIX CUTYyallMsIX IPOOJIeMbl, TpeOYIONIe PeIIeHUS;
OPUEHTUPOBATHCS B PA3IMYHBIX TOJXO0AAX K [IPUHIATUIO PEIICHUH (M1, 111BUAYAIbHOE IPUHATHC PCUICHU N, IPUHATHE PCIICHUN B IPYIIIE);

CaMOCTOSITEJIBHO O TaBJISITh AJITOPUTM peliicHUS 3a/1add (WM €10 4acTh), BBIOMpATh ClIOcO0 pelieHus ydeOHOil 3amadu ¢ yIEToM
11MCIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTCH, apryMEeHTHPOBATD [1pe/IaraeMble BAPHAHTE! PEIICHUIA;
COCTaBJIATh IUIAH ;'¢iCTBUM (IIAaH peajin3al!lili HaME4eHHOI0 alrop!iT\ia peUIeHHs ), KOPPEK T 11pOBATh MPE/UIOKEHHBII A TTOPUTM € YIETOM

1TOJTY4eHUs HOBBIX 3HaHKI 00 U3ydyaeMOM OOBEKTC:

Jies1aTh BEIOOP B YC.10BUSX IPOTHBOPEUUBOIL 1iHopMaluu U OpaTh OTBCTCTBEHHOCTD 3a peIleriic,

CaMOKOHTPOJIBb (pedIeKcHsi):

BJIAJICTH CIIOCOOaMIi CAMOKOHTPOJISI, CAMOMOTUBAIMK U pedIeKCUH;

JIaBaTh OLUEHKY CUTYaIMU U IpeIararh mial e€ uU3BMEHECHUS;

YUUTBLIBATh KOHTEKCT M NPEIBUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IPH pelIeHHN V4ueOHON 3ajauu, ajarntupoBaTh pelieHue K
MEHSITOIIUMCS 00CTOSTEIILCTBAM;

OOBSICHATh IMPHUYUHL! JIOCTH/KEHUs (HEJOCTIKEHHs) pe3ysbTaToB 111i(QOpPMAlIMOHHON JIeATC ILHOCTH, JaBaTh OUCHKY MPUOOPETEHHOMY
OIIBITY, YMETh HAXOJAUTh [103UTUBHOE B IPOU3OLIE/ILIEH CUTYAIUH;

BHOCHUTB KOPPEKTUBLI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, M3AMEHUBIIIUXCS CUTYAIUN, YCTAHOBICHHBIX OIIMOOK, BO3HUKIINX
TPYJIHOCTEN;



OLIEHUBATb COOTBETCTBUE PE3YJIbTATA 1€ U YCIOBUSIM.
IMOUMOHAIbHBIH HHTE/LJIEKT:

CTaBUTH ceOs1 HAa MECTO JPYroro 4ejJoBeKa, IOHUMATh MOTUBBI U HAMEPEHHUS JIPYTOro.

IIpunsaTue ceds U Ipyrux:

0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATEH BCE BOKPYT JIaXKe B YCIIOBUAX OTKPBITOIO J0CTYyIIa K JIIOOBIM 00bEMaM HHGOpMAIIUH.

[NPEIMETHBIE PE3YJIbTATbBI

K koHIly 00y4eHus B 7 kjacce y o0yqaromerocs 0yayT cOpMHpOBaHbI CIICTYIOLIHE YMEHUS:

MOSCHATH Ha MpPUMEPaX CMBICT HOHATHI «uH(GOpManusa», «MHGOPMALMOHHBIA Mpolece», «00paboTka HHGOPMALMKUY, «XPAHEHUE
nHpopManuny, «mnepeaaya HHGOPMAITUN»;

KOJIMPOBATH M JICKOAUPOBATH COOOMIEH M 10 3aJaHHBIM IIPAaBUJIaM, AEMOHCTPHPOBATH [TOHUMAHHUE OCHOBHBIX IPUHIUITOB KOJUPOBAHMSI
UHGOpMaALUHU pa3aIuyHoii IPUPOJIBI (TEKCTOBOIL. IpadUUeCcKO, ayamo);

CPaBHMBATh JIJIilibI COOOINEHMH, 3aMncalilibiX B pa3JIMuHbIX alipaBiitax, OIepUpOBaTh e HiilaMHi H3MEPEHUS HHPOPMALIMOHHOTO 00BEMA 1
CKOPOCTH IIepeayu JIaHHBIX;

OLICHUBATh U CPaBHUBATH pa3MepPhbl TEKCTOBLIX, TPAQUUECKUX, 3BYKOBBIX (hailjIoB 1 BuaeO()aiiIoB;

IPUBOAMTE TPV \iePbI COBPEMEHHBIX YCT)O11CTB XPAHEHM U IIepe.1a i MHQOpPMAIMK, CpaB!i11BaTh UX KOJUYECTBEHHLIC XapaKTEPUCTUKH;

BBIJIENIATE OCHOBIILIE OTAIIBl B UCTOPHUH 11 [10HUMATh TEHJICHIUH PA3BUTHS KOMITBIOTEPOB U [1POIPAMMHOI0 00eCeyciiis;

[OJIydaTh ¥ HMC110Ib30BaTh MHPOPMAIUii© O XapaKTEPUCTHKAX [1¢PCOHAIBHOIO KOMIIBK)Tepa M ero OCHOBHBIX YieMeHTax (IpOLeccop.
orepaTHBHAas MaMsTh. /i0JTOBPEMEHHAsI [TaMsITh. YCTPOHCTBA BBOA-BBIBO,1a);

COOTHOCHUTB XapaKTEPUCTUKHU KOMIIBIOTE DA € 33/Ja4aMU, PEIIaeMbIMI C €0 TTOMOIIBIO;

OPMEHTHPOBATL sl B HEPAPXUYECKOIT CTp K ype (ailyloBoil cucTe ikl (3alMChIBATh MOJHOE 1Sl (aiita (karanora), 11vib K daiiny (karaiory)
10 KMEIOIEMYCsl OIUC A0 (ailyloBOM CTPYKT Dbl HEKOTOPOTO HHPOPNMAITHOHHOTO HOCUTEJIS );

paboTare ¢ (aii:loBOH cuCTeMOM IepceiiaJIbHOIO KOMITBIOTEpa ¢ HCIOJIb30BaHueM rpadideckoro uHrepdeiica. a MMEHHO: CO3JaBaTh.
KOIIMPOBATH, IEPEMENIaTh, IEPCUMEHOBBIBAT. V. 1aJITh 1 ADXUBUPOBATEH (DAMJIBI U KaTAJIOTH, UCII0.1b30BaTh aHTHBUPYCHYO [IPOTPAMMY;

[PEJCTABIIATh PE3YAbTATHI CBOEH AEs1C/IBHOCTH B BHUAE CTPYKTYPUPOBAHHBIX FILTFOCTPUPOBAHHBIX JOKYMCHTOB, MYJIbLTUMEIMIHBIX
[IPE3EHTALNM;

uckare uHGopmanmio B MHTepHeTe (B TOM 4YHCIe, N0 KIFOUEBLIM CIOBaM, M0 U300PaKCHUIO), KPUTHYECKH OTHOCUTHCS K HailIeHHOM
uH(GopManmu, 0CO3HaBasd ONACHOCTD JUI JIMYHOCTH U OOIIECTBA paCHPOCTPAHEHUST BPEJIOHOCHO MHPOPMAIMH, B TOM YHCIIE SKCTPEMHUCTCKOIO U
TEPPOPUCTUIYECCKOTO XapaKTepa;



IOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

MCII0JI30BATh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIH A}

coOiroath TpeOOoBaHUsl OE30IAaCHON 3KCIUTyaTalldd TEeXHUUYECKHX CPEJACTB MH(DOPMAUMOHHBIX U KOMMYHUKALHOHHBIX TEXHOJIOIHIA,
cOOIIONaTh CETEBOM 3THKET, Oa30Bble HOPMbI MH(OPMAIMOHHONW YTHKM U IpaBa IpH padoTe C MPHIOKCHUSMHU Ha JTFOOBIX YCTPOMCTBAaX M B
MHuTepHeTe, BBIOMpaTh 0€30MacHbIE CTPATETUH ITOBEJICHUS B CETH

IPUMEHSATH METO/Ibl PO(UIAKTUKH HETaTUBHOI'O BJIMSHUS CPE/ICTB MH(POPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTUN Ha 30pOBLE
I10JIb30BATEIS.

K xoHny o0ydenus B 8 kiracce y odyyaroterocst Oyayt chopMupOBaHbI CASAYIONIUE YMCHUS:

HOSICHATD Ha IIpUMepax pasJInuus MeK/1y HO3ULIUOHHBIMU U HCIIO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS;

3alliChIBaTh M CpaBHUBATH Leible yuciaa oT 0 jgo 1024 B pa3iuyHbBIX MO3UIMOHHBIX CHUCTEMaxX CUUCICHHUs (C OCHOBaHHUSME 2, 8, 106),
BBIIIOJIHATE apU()METUUECKHE OIIEpALN Ha/l HUMU;

PacKpbIBATL CMBICI IIOHATHN «BBICKA3LIBAHUEY, «JIOTMUECKAst OIEPALIUS», «JIOTHYECKOE BBIPAKCHUE »;

3aIKChIBall JJOTMYECKUE BBIPAKEHIS ¢ MCIIONB30BAHUEM JIIi31LIOHKIIMN, KOHBIOHKIIMI 1 OTPULAHHS, ONPEJIe/siTh HCTHHHOCTD JIOTHYECKIX
BBIPKEHUM, €CIIM 113BECTHBI 3HAYECHUS UCTHHHOCTU BXOISIIUX B HEI'O [TE€PEMEHHBIX, CTPOUTDL TAOJIUIBI UCTHHHOCTH /1151 TOTHYECKUX BBIPAKEH i1,

pacKpeIBaTh CMBICH HOHATHHA «MCHOJIHUATENDY, CAITOPUTM». «lIporpammay, MOHUMas PA3HUILY MEXJIy YIOTpeOJICHHEM 3THX TEPMHHOB B
OOBIJICHHOM peyr 1 B HHPOpPMATHUKE;

OIIMCBIBATE a.ITOPUTM PELIEHUs 33111 Pa3IMYHBIMU CITOCO0\ 11, B TOM YHCIIE B BUJC 0. T0K-CXEMBbI;

COCTaBJIATL. BBLIIOJIHATH BPYYHYIO 11 11a KOMIIBIOTEPE HECIIO ! ble aJITOPUTMBI ¢ MCIIO/1L30BAaHUEM BETBIICHUI 11 [IUKIIOB JUISL YIIPABJICH s
UCIIOJHUTENAMU, TaKuMHU Kak PoboT, Ueperiaika, YepTéxHuK; |

UCIT0JIb30B: 1L KOHCTAHTBI U [IEPEME i bIE PA3IMYHBIX TUIIOB (1iCJIOBBIX, JJOTHUYECKHX, C1IMBOJIbHBIX), a TAKKE CO IepIKAIIUE UX BBIPAXKE1is,
HCIIOJIB30BATh OllcpaTOp IPUCBAUBAHUS;

UCIIOJIB30BATHL IIPU Pa3padOTKe IIPOI paMM JIOTHUYECKUE 3HAYE!H 115, OTICPAIIMU U BBIPAXKCHUS C HUMH;

AHAJIM3UPOL A Th MPEUIOKEHHBIE AJINCPHTMBI, B TOM YHCJIE OIPC 1€JIATh, KAKAE Pe3yJIbTAThl BOSMOKHBI IIPU 3aJ1211HOM MHOXKECTBE UCXOHBIX
3HAYCHUM;

CO3JaBaTh 1 OTJAXKUBATH IPOrPaMMbl HA OJHOM U3 s3bIKOB mporpammupoBanusi (Python, C++, Ilackain, Java, C#, Ikonbiiniit
AJNTOPATMHYECKU T SI3BIK), pEAIM3YIOLIUE HCCIOKHbBIE AITOPUTMBI 0OPAOOTKH YUCIOBBIX JAHHBIX C HCITOJIB30BAHUEM [[MKJIOB U BETBJICHUMU, B TOM
YuClie pealu3yIolie MPOBEPKY JEIMMOCTH OJHOIO 1IEJIOr0 YHCiIa Ha Jpyroe, MPOBEpKYy HATYPAJIBHOIO YKCIa HAa IPOCTOTY, BhIASIEHUS nudp u3

HAaTypaJIbHOI'O YuUcia.



K koHiry 0o0y4eHus B 9 ki1acce y oOyydaromerocs OyayT copMUpOBaHbI CJICTYIOIINE YMCHUS:

pa3duBaTh 3aJla4ll Ha I[10J3aJa4d, COCTABJIATH, BBINOJIHITH BPYYHYKO M Ha KOMIIBIOTEPE HECIIOXHBIC aTIlOPUTMbBI C HCIIOJIb30BAHUEM
BETBJICHHII, IMKJIOB U BCIIOMOTaTeIbHBIX AJITOPUTMOB JUISI YIIPABJICHUS UCIIOIHUTEISIMU, TaKuMK Kak PodoT, Uepenainka, YepTéxHUK;

COCTABJISITh M OTJQKHUBATh [POTPAMMBI, PETU3YIOIINUE THUIIOBbIC QJITOPUTMBI O0pPabOTKHM YHCIOBBLIX IOCJIEIOBATEIIBHOCTEH WK
OJIHOMEPHBIX YUCIOBBIX MACCHBOB (TTOMCK MaKCHUMYMOB, MHHUMYMOB, CYMMBI HJIM KOJMYECTBA JIEMEHTOB C 3a/IaHHBIMUA CBOUCTBAMHE) Ha OJTHOM
u3 s36IKOB nporpammupoBanust (Python, C++, [Tackane, Java, C#, [IIKoabHbBIN ATTOpUTMHYECKUN SI3BIK);

pacKpbIBaTh CMBICJI TOHSTHN «MOJCNIBY», «MOJEIUPOBAHUEY, OIPEJETATh BUABI MOJCJICH, OICHMBATL aJICKBAaTHOCTb MOJICIIH
MOJICIIUPYEMOMY OOBEKTY U IEJISIM MO/ICTUPOBAHUS;

HCIT0J1L30BaTh Tpadbl ¥ JICPEBbS TSI MOICITUPOBAHISI CHCTEM CETEBON M HePapXUIeCKOU CTPYKTYPhI, HAX0/IUTh KpaTJaiiiuii myTh B rpade;

BBIOMpaTh CIOCO0 MpEJCTaBIeHUsl JaHHBIX B COOTBETCTBUU C IIOCTABJIEHHOI 3agaueil (TaOMHUIBL, cXeMmbl, TpaduKH, AMATPAMMBI) C
UCIIOJIb30BAHHEM COOTBETCTBYIOIIUX ITPOTPAMMHBIX CPEJCTB 00pabOTKHU JaHHBIX;

UCIO0.1530BaTh JJIGKTPOHHBIE TaOMUIBI JUIsI 00padOTKM, aHATW3a M BU3YAJIN3allMd YUCJIOBBIX JIAHHBIX., B TOM 4YHCIIE C BBIICICHHEM
Jiiana3oHa TaO Bl U YIOPSIOUUBalieM (COPTUPOBKOI) €ro 3/1eMeHTOB;

CO3J0RBATH M MPUMEHSTH B AJICKTPOHHBIX TaOIHIaX GOopMYJIbl Ul pacYETOB C HCIIOJIB30BAHUEM BCTPOCHHBIX apU(YMETHUECKUX ()YHKIIHIMA
(cyMMUPORBaIe U MOJACYET 3HAYCHII M, OTBEYAIOUIUX 3aJIaHHOMY YCIIOBHIO, CpefHee api(pMEeTHYecKoe, OUCK MaKCHMaILHOTO U MHUHUMATIEHOIO

3HAYCHUS ), a0COTIOTHON, OTHOCUTEHHOM, CMEIIAHHOM ajpecaliiiy;

KCITO 11 0BATH AJIEKTPOHHBIE T::0 MBI U YUCIECHHOTO VOASIMPOBAHUS B IIPOCTHIN 33a4ax U3 Pa3HbIX I1He IMETHBIX 00J1acTei;

HCIIO. 'i.°0BaTh COBPEMEHHBIE '1111€PHET-CEPBUCHI (B TC\ HUCIE KOMMYHUKAIIMOHIIBIE CEPBUCHI, 00JIadt bic XpaHUIHUINA JIAHHBIX. OHJIAWH-
MPOTPaMMEb’ | TeKCTOBBIC U I'paduyectiic pelaKTOPbl, CPeIbl Pi2pabOTKH)) B yUeOHOU 11 110BCETHEBHON JICSITEIIHHOCTH;

IIPUBG. 1HTh IPUMEPB! UCIIOJIb30BaHUS TeOMHPOPMAMOHHBIX CEPBUCOB, CEPBUCOB IOCYJIAPCTBEHHBIX YCiIVI, 00pa30BaTEIbHBIX CCPBHCOB
WuTtepreta @ v4eOHOU U MOBCEIHEBEOl1 I€ATEILHOCTH;

HCIIO. /- 30BATh Pa3JIMYHBIC CPE.I1¢ TBA 3ALUTHI OT BPEIOIIOCHOTO IIPOrPAMMHOIO COCCIIEUEHHUs, 3allUIIATL 11ePCOHATBHYIO HHPOPMALAIO OT
HECAHKI[MOH 11POBAHHOIO JIOCTYIIA 1 ¢1'0 MOCICACTBUI (pa3l.ialIeHMsl, MOJAMEHbI, y1DdThl JAHHBIX) C YUYETOM OCHOBHBIX TEXHOJOIHMYCCKUX M
COIMAIBHO-11C UXOJIOTMYECKUX aCIeK 'OB MCIIOJIb30BaHus ceTi: MHTepHeT (cereBas aHOHUMHOCTh, HU(POBOM C71¢/, ayTEeHTUYHOCTh CYOLEKTOB U
pPECYpCOB, OIIACHOCTh BPEJOHOCHOTO KOJIA);

pacro:iaBaTh IONBITKM M MpC TYNPeX/JaTh BOBICYEH!C ce0s U OKPYXKAOMIMX B JECTPYKTHBHBIC M KPUMHUHAIbHBIE (OPMBI CceTeBOit
AKTUBHOCTH (B TOM 4ucjie KHOepOy LIMHT, (PUILIHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJACC

) HaumeHoBaHue pa3/ie/ioB U TeM
Ne i/mn
MPOrPaMMBbI

Pasen 1. HudpoBasi rpaMoTHOCTH

1.1

00paboTKU JaHHbIX
1.2 [IporpaMMmsI 11 J1aHHBIE
1.3 Komnprorepuric cetu

Viroro o pazneny
P:isren 2. Teopernyeckne 0 CHOBbI HHPOPMATHK ! 1
Nudopmarus 11 nHGOpMALIMOHHBIC

2.1
[IPOLIECCHI

2.2 [Ipencrasneny: HGpOpMaUH

Wroro no pazneny
Pazren 3. UndopmanuoHHbIe TEXHOJIOTHH

3.1 TexkcToBbIE TOKYMEHTHI

3.2 Kommerotepuast rpaguka

KommbproTep — yHUBEpCAIBHOE YCTPOUCTBO

KoJinyecTBo 4acoB

Bceero

11

KonTtpoJubHbIe

padoThI padoThI

(U9)

N

U8}

L2

(U]

IIpakTH4eckue

JJIeKTPOHHBIE
(uudposbIe)
oOpa3zoBarejbHbIEC

pecypebl

bubimorexa [ [OK
https://m.edsoo.ru/7t41646¢
butmmoreka [ [OK
https://m.edsco.ru/7t41646¢e
bubnuoreka [ [OK
https://m.edsco.ru/7141646e

bu6bmnoreka | [OK
https:/m.edsoo.ru/7f41646¢

bubmanorexa | |[OK
https://m.edsoo.ru/7141646¢e

butmmoreka [JOK
}1:[f;p§f//n}‘ed5(><).ru/7f4 1646¢e

” bubmauorexa [[OK

https:7//m.edsoo.ru/7f4 1646e

Y37
/



3.3 MynpTUMeIMHHbBIE TTPE3ECHTALIUA

Hroro no pazaery

 Peseppitoe spevs
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

(O8]

13

34

17

bubmuorexa [JOK
https://m.edsoo.ru/7t41646e

v



8 KVIACC

No 11/ HanmeHoBaHHe pa3/ie/ioB H TeM
° n/m
NPOrpaMMbI

Paznen 1. Teoperuyeckne 0CHOBBLI HHPOPMATHKH

1.1 CucTeMbl CHUCIICHUS

| 1.2 JJIEMEHTBI MATEMATHUYCCKON JIOTUKH

Hrtoro no pazjeny

Pazgen 2. AaropurMbl 4 NporpaMMUpOBaHHE

VcnoyHUTENN U alNropii T Vbl

| 2.1
AJITOPUTMHUYECKNE KOHCTPYKIIUH
2.2 SA3BIK MpOrpaMMupoBaH st
2.3 AHaJIU3 aJITOPUTMOB

Wrtoro no pazjeny

7Pe3€pBHOC BpeMs
OBUIEE KOJIMYECTBO YACOB I10O
[IPOTPAMME

KoJingecTBo yacoB

Bcero

21

34

KoHTpoubHbIe

padoTsI

IIpakTH4yeckue
padoThbI

16

JJIeKTpPOHHbIE
(uudpospie)
o0pazoBaTe/IbHbIC

pecypchl

BHGHI/IOTeKa [HOK
https://m.edsoo.ru/7{418516

bubmuoreka [JOK
htﬁps;//m.edsoo.ru/? f418516

bubnmuorexa HOK
https://m.edsoo.ru/7:4 18516
BI/IGHI/IOiTerKaV HOK 7
https:/m.edsoo.ru/7:4 18516
butnmorexa [JOK

https://m.edsoo.ru/7:1418516




9 KIIACC

HaumeHoBanue pa3xeioB U T€EM

Ne i/t
MPOrpaMMBbI

Pa3pnen 1. lHlndposast rpaMoTHOCTH

[ mobanpHas ceth MIHTEPHET U CTpaTeruu

1.1
0€30IaCHOr0 IIOBEICHUS B HEN

1.2 Pabora B mHDOpMaAIMOHHOM TPOCTPAHCTBE

Wroro mo paznery

Paszpgeu 2. Teoperu4eckue 0CHOBLI HH(POPMAaTHKU

2.1 NoaenupoBaHue Kak MeTo 1 TO3HAHUS

Wrtoro mo ey
Pazgen 3. i ropuUTMBI ¥ IIpOrpam iiipOBaHUE

3.1 Pa3paboTKa AJITOPUTMOR |1 TPOTPaMM
3.2 VIpaBieHHe
Wroro no paszaeiy

Paszjien 4. HudopManmoHHbIe TEXHOJIOTHH

4.1 DJIEKTPOHHBIC TaOJIUIIBI

KoaungecrBo yacos

KonrpoJ bHubie
Bcero p
padoThI

10

IIpakTuyeckue
padoThbI

DJIeKTPOHHBIC
(uugposbIe)
oOpa3zoBaTeJibHbIE

pecypcesl

Bu6muorexa LIOK
https://m.edsoo.ru/7f41a7d0

butmuorexa [{OK

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

BuGnmorexa [OK
https://m.edsoo.ru/714127d0

bu6iuorexa [JOK

https://m.edsoo.ru/7{- 127d0

BI/I6JH/IOT€I;8. [HOK

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

EI/I6HI/IOT€Ka LHOK
https://m.edsoo.ru/7f41a7d0

2



(

MudopMalioHHbIE TEXHOJIOTHY B
COBPEMEHHOM 00II[eCTBE

42

Hroro no pazneny

PesepsHOe Bpems

OBIIEE KOJIMYECTBO YACOB I1O [TPOT PAMME

\

B bubnuoreka HOK‘

d

https://m.edsoo.ru/7t41a7

0

W




I[MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOI ITPOT'PAMMBI

7 KJIACC

Kox
[POBEPSIEMOI0
pe3yJabTara

1

1.1

1.2

1.4

e

1.6

1.7

1.8

npOBepﬂeMble MpCIMETHBIC PE3YJbTATbI OCBOCHHUSA OCHOBHOM OﬁpﬁSOBaTCHbHOﬁ [MporpaMMbl OCHOBHOIO 06[IICFO

0o0pa3zoBaHUs

[lo Teme «L[I/I(bpbBaﬂ I'PAMOTHOCTB»

IosicHsTh Ha anMean CMBICT TTORATHI <<11}1(])opMaﬁﬁﬁ>§, «H(OpPMAIMOHHBIN MpoIece», «00padoTka HHHOPMALUK »,
«XpaHeHue nHpopMaluny, «Iepeaada HHPOpMauu»

[TpuBouTE IpuMeEpLE COB%)&VI@HHI;IX YCTPOIiCTB XpaHEHUsSI U hepenaqu HHq)opMaﬁHn, CpaBHIBATh UX KOJMYECTBEHHEBIC
XapaKTEePUCTUKU

[Tosydars u ucmon:30Barh MH(popMéumo 0 “DAKTEPUCTHKAX [1€PCOiiad IbHOIO KOMIBIOTEPA 1 ¢I'0 OCHOBHBIX 3JIEMEHTA X
(rporieccop, orepariizHas MaMsTh, 1OJIOBP\icHHASL IAMSITh, YCTPO#icTBa BBOIa-BLIBOIA)

COOTHOCUTH XapaK1cPUCTUKU KOMHb}OTepa ¢ 3a/Ia4aMH, pémaeMblMM C €ro MOMOUIBIO

OpueHTUPOBAThCS £ JiepapXUUecKoil cTpyK1 v pe (ailloBOH CUCTEMBI (3aluCchIBaTh MOJTHOE UM (aiina (kaTaaora), myTh
K dailny (kaTagory) 110 HMeRoIeMycs Ofucaiiiio (GaitIoBoit CTPYKTYphl HEKOTOPOro HHPOPMAI[HHOHHOTO HOCUTEIs )
PaGortare ¢ (aitnoBoif cucTeMoit mepcoHa TLHOTO KOMHMOTepé C HCIOJb30BaHUMEM TIpadudeckoro wunHrepdemnca:
c03/1aBaTh (KOIUPOBATH, IEPEMEILATh, [I€PElNEHOBBIBATD, YIAISATh U apXUBUPOBATH Pailiibl 1 KATAJIOTH, UCIIOJIb30BaTL
AHTUBUPYCHYIO IIPOIPAMMY )

Mckate nndopmannio B MHTEpHETE (B TOM YHCIIC 11O KIIFOYEBBIM CIIOBAM, [0 H300PAKEHUIO), KPUTHYECKU OTHOCUTHCS K
Haﬁ[{eHHOﬁ I/IHq)OpMaIH/II/I, OCO3HaBaTb OIIACHOCTb JId JIMYHOCTU U O6IHCCTB3 paclpoCTpaHCHU s BpC]_LOHOCH()ﬂ

I/IH(l)OpMaLII/II/I, B TOM YHCJIC SKCTPEMUCTCKOTO U TEPPOPUCTHICCKOTO XapaKTepa

[ToHUMATh CTPYKTYpPY aIpecoB BeO-pecypcoB



1.9 Ucronb3oBarh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIU I
Cobmonare TpeboBanus 0€3011aCHOI 3KCILTyaTallui TEXHUYECKUX CPE/ICTB HH(MOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
1.10 -TEXHOJIOTUH, COOJII0IaTh CETEBOM OTUKET, Oa3oBble HOPMBI HHGOPMALMOHHON STUKH W MpaBa HOpu padore ¢
IPUJIOKEHUAMI Ha TIOOBIX YCTPOUCTBAX U B MHTepHeTe, BRIOUpaTh Oe30MacHbIe CTPATEeruil TOBEJAEHUS B CETH
[IpuMeHATh MeTO/Ibl npodmnaKTHKﬁ HEraTUBHOIO ianmmm CPEJICTB MHQOPMAIMOHHBIX M KOMMYHHKAIIHOHHbBIX

TEXHOJIOIMM Ha 3JIOPOBbLE 110JIL30BATECIIA

2 ITo reme «TeopeTrgeckne 0CHOBBI HH(MOPMATUKI

- KOI[I/IVpOVB’ZVlTb U ICKOJAUPOBATH COOOIICHUS 10 3éﬁaHHLIM [pasuiaM, JEMOHCTPUPOBATH HOHUMAIHE  OCHOMIIbIX
' IPUHIMIIOB KO/ POBAaHUSA MHOOPMALUY a3 IMYHON TPUPOIBI (TEKCTOBOM, rpauecKoi, ay 11o-)

55 CpaBHHBéTL JUHiHBL COOOLIEHMH, 3alliCaHHBIX B PA3IMUYHBIX A 1(QABUTAX, ONEPUPOBATL CIAUHHUIAMHM W3MEPCH IS
' HH()OPMAIMOHH 01 0 00BEMA U CKOPOCTH 1icpe/Iadn JTaHHBIX

2.3 N OuéHHﬁaTb U CPARHUBATH PAa3MEPhI TEKCTOBbBIX, IPAQUUECKUX, 3BYKOBBIX (aliIoB U BUACO(AiiI0B
3 [To Teme «HDOPMAMOHHBIE TEXHOIOTHIT 7

91 HpeﬁCTaBnﬂTb PCIYJIBTATBl CBOEM JIE1¢.[bHOCTH B BHJIE CTP) KTYPUPOBAHHBIX HJUIFOCTPUPOBAHHBIX JTOKYMEH OB,

- MYJbTUMEIUNHB! X [TPE3EHTAlNN

8 KIIACC

Kon
[IpoBepsieMble npeMeTHBIC Pe3y.IbTATLHI OCBOCHHS 0CHOBHOI 00pa30BaTeIbHOM NPOrPAMMbI 0CHOBHOI'O
[POBEpPAEMOL0 _

001ero o0pa3oBaHus
pe3yJbTara

1 ITo teme «TeoperTnyeckue OCHOBBI HHOOPMATUKN
1.1 [TosicHATH Ha IpUMepax pazjIndust MEX/1y MO3UIUOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS

1.2 3anucelBaTh U CpaBHUBATH Ileible ynuciaa oT 0 jgo 1024 B pa3iMyHbIX MO3UIMOHHBIX CUCTEMAX CUMCIEHHS (C



1.4

2.1
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2.4
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9 KIIACCA

ocHoBaHusMHU 2, 8, 10), BBIIOJIHATH apudMeTHudecKue ornepanuu Hajl HUIMH

PackpbiBaTh CMBICT TOHATHN «BBICKA3bIBAHUEY, «JIOTUYECKAsT ONIEPALIUI», «IOMMUYECKOE BHIPAKEHUE )

3anuchpIBaTh JIOTMYECKUE BBIPAKEHHsl C HCIIOIb30BAHMEM JIU3BIOHKIMHU, KOHBIOHKIIMHU U OTPUILAHHS, OMpPEICIsiTh
UCTUHHOCTDL JIOTMYECKUX BBIPAKEHMI. €CIIM M3BECTHbI 3HAYEHUs HCTUHHOCTU BXO/IAIUX B HEr0o IEPEMEHHBIX,
CTPOUTH TaO MBI HCTUHHOCTY JUJISL JTOTMUECKUX BBIPIKCHU I

[To Teme « AJIrOpUTMBI I/I HporpaMMHpOBaHMé»

PackppiBaTh  CMBICT  MOHSATHI <<p1c110;1HﬁTeﬂb>>. QIITOPUTM»,  «IIpOrpaMmay, I[OHUMAas pasHUIy MEKITY
YIOTpeOIeHeM 3TUX TEPMUHOB B 00LI/ICHHOM pevyu ¥ B HHPOPATUKE

OmnucbIBaTh a.1'OPUTM PEIICHUS 3a/1aui1 PA3THYHBIMU CIIOCOOAN I, B TOM YHCIIE B BUJIE O/I0K-CXEMbI

CoCTaBisATh, BLITOJHSITH Bpr)y’rmyrto U 1id KOMIIBIOTEPE HECIIOKIIbIe anrprTMbl ¢ HCI0b30BAHUEM BETBICHUI 1
LUKJIOB JUISL N 1IPABJICHUSI UCIIOJTHUTEIIS Mt

Mcnone3oBat, KOHCTaHTBI UM IEPEMETilible Pa3IMYHBIX THUIIO? (YHCIOBBIX, JIOTHYECK 1Y, CHUMBOJBHBIX), a Tarike
COJIepIKalIIMe 11N BBIPAXKEHUS, UCIIOJIB30BATH ONlepaTop MPUCBAK BAHUS

HMcrnonb3oBat:: 11py pazpabOTKe MPOrp: M JIOTHYECKUE 3HAUCH . ONIEPALUMH U BBIPAKEH! (] C HUMU

AHAIM3UPOBE 1 IPEJIOKEHHBIE alITOP! i TMBI, B TOM YUCJIE OIIPE, 1CIISTh, KAKME PE3YJIbTaT I BOBMOJKHBI IIPU 3aaH1OM
MHOYECTBE UCXOJIHBIX 3HAYCHU N

Co31aBarh ¥ OT.1QKUBATH MPOrPAMMBI Ha OJIHOM H3 I3BIKOB IporpamMmuposanus (Python, C++, [Tackans, Java, C#,
[IkoybHBI AJIrOpUTMIUECKUI SI3BIK), pealM3yIOUIME HECJIO0KHBIE allOPUTMBI 00pabOTKM YUCIOBBIX JAHHBIX C

HUCITOJIB30BAHMECM LIMKJIOB U BETBJICHHUI, B TOM YliCJIe pCAIM3YIOHIUE ITPOBEPKY ACITITUMOCTH OJHOI'O IIEJIOT0 4YHUCiIa Ha

Apyroe, HpoBEepKYy HATYPaAJIbHOI'O YUCIIa Ha ITPOCTOTY, BBLICIICHU ST L[I/I(i)p U3 HATYpaJIbHOI'O YMUCJIa



Kon
POoBEpPAEMOro
pe3yJjibTara

]

2.1

(U]

(O8]
-

IIposepsiembIe MpeIMeTHBIE Pe3Y.ILTATHI 0CBOCHUS OCHOBHOIT 00pa30BaTe./IbHON POrPaMMbI 0CHOBHOI'0
00mero 0opazoBaHus

[lo reme «lludposast rpaMoTHOCTH»

Hcmonb30BaTh  COBPEMEHHBIE MITCPHET-CEPBUCHI (B TOM HHCIE KOMMYHHUKAIIMOHHBIE CEPBUCHI, OOJIauHbIE
XpaHMJIUINIA JaHHBIX, OHJIAHH-IIPOI PAMMBI (TEKCTOBBIE U IpauecKue peaKToOpbl, Cpe/ibl pa3padoTKu) B y4eOHOU 1

[MIOBCEIHEBHOU AESITEIBHOCTH

[TpuBoaurs HpI/IMrepr UCIIOJIb30RaH ST T€OMH(YOPMALIMOIHLIX  CEPBUCOB, CEPBUCOR rocfﬁapéTBeHHblx VCIIYT,
oOpa3oBarc ILHBIX cepBUCOB MHTepicTa B yUeOHOM U MOBCE 111CBHOM I€ATEIbHOCTH

Hcnonbzosath paznﬁéHble Cpe/lcTBa 3alllUThl OT BPEI1OHOCHOTO IMPOTPAMMHOIO o6ecnequH>i, 3aliyiaTh
IEPCOHANL VIO HHPOPMALMIO OT 11CCAHKIMOHUPOBAHHOTO TOCTYIA M €ro MOCIeACTEI (pa3riialieHus, M0, 1\ EHEL
YTPaThl 2 i1ibIX) ¢ Y4ETOM OCHOBE »IN T€XHOJOTHYECKUX M O1IMATBHO-TICUXOIOIHYCCKIIX ACIEKTOB UCIOIbL30 B HUS
cetu MuT pner (cereBas aHOHMN 10CTh, HUQPOBOM ClIel. AYTEHTHYHOCTH CYOBCKIOB M PECYPCOB, ONACIiOCTh
BPEJIOHOCHOI0 KOJIa)

Pacrnio3nap 1, MONBITKY U IIpeIyl|cii1aTh BOBJICYEHUE el I OKPYKAIOIIUX B ILCCI'pyKTI/IBHHCV " kaMHHa.m{bIe
(GopMBI ce1 B0 aKTUBHOCTH (B TOM “IiciIe KUOSPOYIUTUHT, ()11l IHHT)

[To Teme «|coperndeckue OCHOBBI I H()OPMATUKHY

PackpeiBati, CMBICI MOHATUN «MOJIC.Tb», «MOJICIHPOBAHUEY, OIPEICIIAThH BUIbI MOL[C.‘ICI\/II,V ouetmﬁaTb aJ1eKBa1THOCTh
MOJIEIH MO, 1eJIUPYEMOMY OOBEKTY M 1IEJISIM MOJCTUPOBAHUS

Mcnoap3osark rpadbl U JIepeBbst U1 MOJCIUPOBAHUS CUCTCM CETEBOM M HEPApXUUCCKON CTPYKTYphI, HAXOIUTh
KpaT4yaimii nyTe B rpade

[To Teme «AJITOPUTMBI U IPOrPAMMHUPOBAHUE»

PazouBaTh 3aadyd Ha IoJA3aaa4qu, COCTABJIATH, BBIIOJIHATE BPYUHYIO U Ha KOMIIBIOTEPE HECIOXHBIC aJITOPUTMBbI C



(U8)
[N

4.1

4.2

4.4

UCITOJIb30BAHUEM BETBIICHUN, LIUKIIOB U BCIIOMOTATEIbHbBIX aJITOPUTMOB JUIsL YIIPABICHUS HCITOJTHUTE ISIMU
CocraBisiTh M OTJI@XKHUBATH  [IPOIPAMMBI,  pPEATM3VIOUIME  THUIIOBBIE  AJITOPUTMBI 706pa60'r}<y1 YHUCJIOBBIX
[IOCJICI0BATEIBHOCTEN WIM OAHOMEPHBIX YHUCJIOBBIX MACCHBOB (IMMOUCK MaKCHUMYMOB, MHHHUMYMOB. CYMMbI HJIH
KOJIMYECTRA JJIEMEHTOB C 3aJaHHLIMU CBOMCTBAMM) Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python, C++,

[Tackains., Java, C#, IlIxonbHbIH AnropuT™MudecKuit SI3bik)

ITo Teme <<I/IHQ)0pMaﬁH0HHLIe TEXHOJIOTUN»

Bb{6de’@‘b crocod H}r)ezlrciTaBnemm JTAaHHBIX BV COOTBGTCTBHM C IIOCTABJICHHOH 3a/1a4eil (TaOIuIbl, CXeMbl. Ipadukw,
JUArpa\invibl) ¢ HCIOJIB30BAHUEN COOTBETCTBYIOLIUX PO PAMMHBIX CPEJICTB 00padOTKH JTaHHBIX

Hcnonu3oBark 3JIeKTp6HHbIe TaO MBI Ul 00pa0OTKH, G11a1M3a U BU3yAJIM3aAlUK YHCIIOBBIX JAaHHBIX, B TOM YHCIIE C
BBIJICJIC]{11CM JIMalla30Ha TaOIMI bl 11 YIOPSIOYMBAHUEM (COPTUPOBKON) €ro 3JIeMEHTOR

Coznmariin o HpHMéH;{ﬁ. B DJICKIPOHHBIX TaOJMIaxX ()OpMYJIbl JUIS PACYETOE ¢ MCIOJIB30BAHMEM BCTPOCHHBIX
apudmcTiiyecKux QYHKIHM (CYyMMHPOBAHHE M IMOCUE! 3HAYCHMI, OTBEUYAOINIIX 3aJaHHOMY YCIOBHIO. CpeIHee
apudmceiiigeckoe, MOUCK MAKCHMATBHOTO U MUHUMAIBHO! O 3HAYCHHUS), a0COIOTHOM, OTHOCUTENBHON, CMellIaHHOoMA
ajzpecaliiii

Wcrmoin :oBaTh SJICKTPOHHBIC YJE'SHI/IHLI JUET 9UCJICHL 1O MOJICJIMPOBAaHUS B ITPOCTHIX 3aJa4dax W=  pPa3HbIX

npejame HbIX 00J1acTen



ITPOBEPAEMBIE SJIEMEHTbBI COAEPKAHU ST

7 KIIACC

Kox

1

o

(OS]

W

[IpoBepsieMbIii 3JIeMeHT COAEPKAHUS

[{udpoBas rpaMOTHOCTH

KOMHbEOTGp — YHUBEPCAJIBHOC BBIYUCINTEILHOC YCTpOfICTBO, pa60Tafomee IO ImporpamMmme. Tumsr KOMITBHOTECPOB! IEPCOHATILHBIC

KOMIIBKOTEPBI, BCTPOCHHBIC KOMIIBIOTEPBI, CYMEPKOMIIBIOTEPLI. MOOUIBHBIE YyCTPOHCTRA. l'eXHUKa 0e30M1acHOCTH U IpaBUIia
paboOThI HA KOMIIBIOTEpE

OCHOBHBIE KOMITOHEHTBI KOMIBIOTEPA 1 uX HaszHadeHue. [Iponeccop. OmepaTuBHas 1 /I0JTOBPEMEHHAS MaMsTh. YCTPOHCTBa

BBO/1a M BBIBO,1d. CEHCOPHBIN BBOJ, JAa14liKU MOOWJIBHBIX YCTPOHCTB, CPEJICTBA OUOMETPH UCCKOM ayTeHTU(UKALY

Vctopust pazriimust KOMIBIOTEPOB i rlporpaMMH;)ro obecnoucHus. [lokonenus ko iibiotepoB. CoBpeMeHiibie TEHICHIUH
pa3BuTus KoMiLioTepoB. CynepkoMiibiotepbl. lapamnensabic seramciaenus. [lepcon:inublit kommpiorep. [lpoueccop u ero
XapaKkTepucTr i1 (TaKTOBasg dYacToTa, DA3psAHOCTB). Omepartiizias mamsaTh. J[oAroBp  icHHas MaMsaTh. YCTpoiicTBa BBOAA U
BpiBOja. OO1 '\ XpaHMMBIX JaHHBIX (OIIepaTHBHAS MaMsATh KOMIIBIOTEpa, JKECTKHI _11ICK U TBEPAOTEIbHLIII HAKOIUTEID,

IIporpammuoc obecniedenne KoMmprotTepa. Ilpukiaanoe mporpayiMHoe obecredeHue. ( 11eTeMHOE MPOrpaMMHOe oOecIedYeHue.
Cuctempl npc:pamMmupoBanus. IIpaBorid oXpaHa mporpamMM I JIJaHHBIX. becriateb > i yCIOBHO-OECIUIATHLIC MPOrPAMMEL.
CB0OOOIHOE PO PAMMHOE 0OeCIIeUEHu¢

Daisibl 1 nanii (Katajioru). Turist ¢aiizios. CpoifcrBa daitnos. XapaKTeprlé pasmepii (pailioB pazIUIHBIX THIIOB (CTpaHHua
TEKCTa, DJIEKTPOHHAsA KHUTa, GoTorpadiis. 3alMuch NECHU, BHJICOK UL, MOJTHOMETPAKHBIN () 1IIbM)

[IpuHnunel noctpoenus Qaiiobbix cucteM. [Tonnoe ums daitna (nanku, karanora). [lyts x daiiny (manke, KkaTaaory)

daiinoBelit Menepkep. Pabdora ¢ daitiavii 1 nankamu (Karajgoravii): Co3/aHue, KOMMpoBanue, epeMelleHne, lIepeiMeHoBaH1e U

yaanenue Qaitsios u nanokx (katajioron). [Touck ¢aifioB cpejicTBaMU ONEepanMoOHHON CHCTEMBbI



1.8
1.9
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2.7

Apxupanus JaHHBIX. Vcrioib30BaHue IporpaMM-apXuBaTopoB

KommprorepHble BUPYCHI U /IpyTHe BPEJOHOCHBIE IIpOorpamMmbl. [[porpamMmb JUTst 3aIIUTEI OT BUPYCOB

O0bveaunenne xomibroTepoB B ceTb. Cerb MHrepHer. BeO-crpanuna, Bed-caiit. CTpyKkTypa ajpecoB Beb-pecypcoB. bpaysep.
ITouckosbie cucrembl. [louck uHGOpPMaLUMU 110 KIIOYEBBIM CJIOBaM M 1O u300pakeHuro. JlocToBepHOCTH HH(OpMAIUH,
noJtyyeHHoi u3 MHrtepHera

éospeMeﬁnmc CEPBUCH] HHTEPHET-KOMM yYHUKAIIHHA
CereBoif 3THKeT, 0a30BbIe HOPMBI MI{(bOpMéﬁHéHHOﬁ 3TUKM U IIpaBa Ipu padoTe B ceTH MHTepHer. CTpa'rerxilfi Ge30MacHoro
noBejieHus B MHTepHeTe
Teopemqécme OCHOBBI HH(bopMdTMKM

HU3HAYCHHBIC U

™

Wudopmanrs — 0JHO M3 OCHOBHLIN IOHATHI coBpeMmeHioi Hayku. MHdopmainis kak CBeICHHs, Ipe

BOCIHPUATHUS: "1€]I0BEKOM, U HH(OPMalilisl KaK JaHHBIE, KOTOPBIC MOTYT OBITh 00paboTaiibl aBTOMATU3UPOBAHHOM CHCTEMOMN

HI/ICerTHOCi’i; JAaHHBIX. Bo3MOKHOCTL OMUCAHUS HCIIPCPbIBLLIX 00BEKTOB H [IPpOLcCcCOB € MMOMOLIBIO JUCKPCTHBIX JAHHBIX.

Mudopmary: o 1ible IPOUECChl — PO ¢CChl, CBA3AHHBIE C XPal ciilieM, TpeodpazoBaHme 1 1 mepeaadeil JaHHbIX
Cumpou. Ardasur. MomuocTs and:riira. PazHooOpasue si3kix0B U aidaBuToB. EcrecTieHHBIe U QOPMAaTBbHbBIC ¢ 3bIKK. AJ(paBUT
TEKCTOB Ha ))CCKOM si3bIKe. JBomurrnit andaBut. KomuuecTso BCEBO3MOMKHBIX CIIOR (KOJOBBIX KOMOWHAIMIT) ()UKCHPOBAHHOM

JUIMHBI B JBOI 1HOM aiidasure. [Ipeo’a3oBanne mobdoro and riita K IBOMYHOMY. Ko:1111eCTBO pasiM4HbIX €101 (YUKCHPOBAHHOM
JUIMHBI B aJI( ABUTE ONPEACIEHHON MO!I1HOCTH

KoupoBaHi ¢ CHMBOJIOB OAHOTO a1 :1UTa € IIOMémbfd Kdl{Ob»??\' CJIOB B Apyrom ajidariite, KOJ0Bast TabJIMLa, /KO MPOBAHNE
ﬂBOW{HbIﬁ ko.1. IlpeicraBiaenne qanibiX B KOMIIBIOTEPE KaK TCKCTOB B JIBOUYHOM ajlhaBuTe 77

Uudopmanmonnbit 00bEM JaHHBIX. buUT — Mi/IHVIV/IM;leHaSI C/MHHULA KoJIMYecTBa MH(OpMAUMM — JIBOMYHLIM pa3psi. baiT,

KIJT00aiT, MmeradaiT, ruradanT

CKopocTh Hepeaaun JJaHHbIX. EJIMHUIILI CKOPOCTH nepeayn AanHbIX. Mckaxenue nHGOpMaIuu Ipy rnepeiade
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KomupoBanue tekctoB. PaBHOMEpHbII Korzx. Hepasnomepuniit kox. Komuposka ASCII. BocemuOutabie Ko upoBku. ITorsTue o
komuposkax UNICODE. JlekoaupoBanue cooOuieHnit ¢ HCHONB30BAaHUEM pPaBHOMEPHOIO M HEPABHOMEPHOIO KOJa.
NudopmannoHHbIl 00BEM TEKCTa

Obee 11pe;1cra1§ﬁeHne 0 uudppoBoM npeﬁCTaBnelmn ay/IMOBU3YaJIbHBIX U JAPYTUX HENPEPbIBHBIX JaHHBIX. KojaupoBaHue nsera.
[{BeToBbie Moaenu. Monesns RGB. I'itybuna koauposanus. [lamurpa

PacTpoBoe 1 BEKTOpHOE MpeIcTaBICHIE ﬁ306pa>KeHMﬁ. [Tukcens. Ouenka nHGOPMAIIMOHHOIO 00BEMA IpaPUUeCKUX L[aHHbWIX JUTS
pacTpoBOro U300paxKeHus

Komupoeatiiie 3BykKa. Pa:sbsumocm i wacrota quckpernsauuu. KosmmyectBo kananop 3anucu. Ornenka KOJIHYECTREHHBIX

mapamMeTpoB. CBA3AHHBIX C IMIPEACTABICHUEM U XPAHCHUEM 3BYKOBBIX (baﬁﬂOB

NudopmariioHHBIE TEXHOJIOTUN

TexcroBr > [IOKyMEHTBI M UX CTPYI“TYPHBIE JIEMEHTHI (CTpaHiIIa, ad3all, CTPOKA, CJIOBO. CUMBOJI)

TexcroB: i ?Ipoueccop! ﬁHCprhs.zf:'J‘ coéﬁaﬂnﬂ, peaakTuporaiud 1 GopmMaTupoBaniis TekeToB. [ IpaBuia Habopa TekcTa
Penakruy 'wonme texcra. CBoic i cumBotoB. lpud . Tumsr mpudros (poO.eHBIE, ¢ 3aceuKami:. A\/IOHOHH/IpI/Ii}rerrHe).
[Momysxuy ioc u KypcuBHOe Hauep aiine. CBoiicTBa ab3allci: rpaHUIbl, ab3alHbIA O1CTYI, HHTEpBAT, BhIpailiiBanue. CTHIEBOE

dopmaruporanue

CrpykrypioBaHue HHPOPMALUK ¢ [IOMOIIBIO CIICKOB U 2 I, MHOIOYpOBHEBL © CIIMCKU. JloOaBieHne 10U B TeKCTOBbIE
JIOKYMEHT ]

BceraBka -i'r()6bél)K€HI/If/i B TEKCTORhbIe HOKYMEHTBL OOTek1ine M300paKeHHH Tek: oM. BKIOUCHHE B TCKCTOBBIA JIOKYMEHT
Juarpamm i Gopmyi

[TapameTpr! CTpaHMIIbI, HyMEpaIlysi crpaﬁnu. JlobGaBiieH1E B IOKYMEHT KOJIOHTHTYJIOB. CCBIIIOK

[Iposepka mnpaBonucanus. PaccraHoBka IepeHOCOB. 1070coBOi  BBOJ Tekcra. OnTHYeckoe paclio3HaBaHHE TEKCTa.

Komubrotepublit nepeo. McnosaszoBaHue cepBUCOB ceTu VHTepHeT /Uit 00paboTKM TeKCTa
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3HaKOMCTBO ¢ rpadudeckumMu pejlakropamu. PactpoBsie pucynku. Mcrons3osanne rpaguuecKux IpUMUATHBOB

Onepanuy peaakTUpoBaHUs rpa@uyeckuX 0OBEKTOB, B TOM yuciie mudpoBbix (Gororpaduil: u3MEHeHne pasMepa, 00pe3Ka. oBOPOT,

OTpa’KCHUEC, pa60Ta ¢ 00JIaCTSIMHK (BbLICIICHUE, KOIIMPOBAaHUE, 3aJIMBKa HBCTOM) KOPpEKIMA UBCTA, SIpKOCTI/I U KOHTPACTHOCTH

BCKTOpHaH rpaduka. Co3taHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEJACTBAMM TEKCTOBOTO MPOIIECCOPA UK APYIHX [1POIPAMM
(HpI/IHO)KeHI/II/I) II06aBJIeHHe BEK TOPHBIX pI/IcyHKOB B JIOKYMECHTBI

[TonroroBka MyabTUMCAUIHBIX pe3cHTarui. Craii. ﬂo6aBneHHe Ha cllailjl Tekcta M u300paxeHui. Pabora ¢ HECKOIBKUMU
cllaitiamu

Jobap:ieHye Ha ciaiil ayInoBl3VaIbHBIX JaHHBIX. AHUMAaIUS. [ UIepechliky

IIpoB:psieMblIii 3JIeMEHT co/ie)) RaHUSA

Teoperiueckne oCHOBBI HHPOPNATUKY

Heroi11MOHHbIE U MO3MIMOHI: -1 cUCTeMbl cunciienus. Anxdasur. OcHoBanue. 1’a3pépuyras popma 3anvicu yucia. [lepeBon B

JCCATII VYO CUCTEMY YMCCIL, 3..111HCAHHBIX B APYIUX CUC reMaxX CYMUCIICHU S

Pumcr 2 cucrema cyucienus

HBouv a1 cucrema cumcaenr . llepeBon menbix drcen B npegenax or 0 10 1024 B JABOMUHYK) CHUCTEMY CYUMCIIEHHS.
Bocencpnynas cucrema cunc iotius. [lepeBoa wmcen 113 BOCBMEPUYHOIN CHUCT bl B JIBOMYHYIO U JCCATHUHYIO CHCTEMBI M
oOpari'o. IllectHaguarepuyta © cucTeMa cyucieHus. |lepeBoj wmcesn W3 11CCTHAAUATEPUYHOM ClicTeMbl B JIBOUYHYIO,

BOCBMCPDUYHYIO U JIECSITUUHYIO CIICTEMBI 1 00paTHO
ApHudricTHUECKHE ONIEPALUH B [ [ROMYHON CUCTEME CUUCIICHUS

Jlornyeckue BhICKa3bIBaHus. JIorndeckye 3HaYEHUS BbICKA3LIBAHIMIA. BHGMCHTapr[e U COCTaBHbIC BbICKa3bIBaHuUs. Jlorndeckne
orepanunu: «mu» (KOHB}OHKHI/IS{, JIOTMYECKOEC YMHOX(CHHG), KU (III/I3T>}OHKHI/IH. JIOTHYCCKOC CIIO)KGHH@), «KHE» (HOFI/I‘{GCKOC

OTpI/IHHHI/Ie). HpI/IOpI/ITCT JJOTHYCCKHUX onepaum”l. OH}')CZ[CJ'[CHI/I(? HNCTUHHOCTH COCTABHOTO BBICKA3bIBaAHUA IIPU HM3BECTHBIX
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3HAYCHUAX UCTUHHOCTU BXOJIAIINX B HEI'O DJIEMEHTAPHBIX BbICKa3bIBAaHU M

Jlornueckue BbIPpAKCHUA. HpaBHna 3aIlIUCH JIOI'MYECKUX Bblpa)KCHHﬁ. HOCTpOeHI/IC Ta6HI/II_l HCTHUHHOCTH JIOTHYCCKHUX BI)Ipa)KeHI/Iﬁ

Jlormyeckue 3;1eMeHTBL. 3HAKOMCTBO € JIOTHYECKUMU OCHOBAMU KOMIIBIOTECPA

AHFOpI/ITMBI U [IporpaMMUupOBaHNC

[Tousatue JIropuT™Ma. Wcnonnurenn AJITOPUTMOB. AHFO}JI/ITM KaK IJIaH YIIpaBJICHUS UCIIOJITHUTEIIEM

CeoifctBa aroputma. CnocoObl 3alKUCH AITOPUTMA (C.I0BECHBIH, B BUJIE OJIOK-CXEMBI, IPOrpamMma)

Asrroput™mudeckue  KoHCTpykuuu. KonceTpykuumst  «ciejpoBaHue». Jluneitusiit  anroput™m.  OrpaiiyeHHOCTb  JTHHEHHBIX

AJITOPUTMOB: HEBO3MOXKHOCTL TMPEAYCMOTPETE 3aBHCHUMOCTD IMMOCICIOBATCILHOCTU BBIITOJHSICMbIX JICHCTBUH OT MCXOJHBIX

JaHHBIX

Ko IPDYKIHS «BCTBJIICHHUEC) . [10JIHAS W HEIIOJIHAas (IM‘A;'?.}bI. BrInoHEHNE M 1CBLITOJIHEHTE yCJI0BUA (HICTUHHOCTE MU JIOKHOCT L

BblCKa3bIBaHus). [[pocThie 1 cocTaBHBIE YCIOBUS

Koiici PYKOHMA KHOBTOPCHUC »: 1TUKIIbI C 3aJaHHBIM YL 10OM HOBTOpeHHﬁ, C YCJIOBHEM BBIITOJIHEHU S, C IT¢C [ VMEHHOM 1UKIIa

Pa:na
marih

HCIIO

S3Lx

JOTKa JJTsL (l)OpMaﬂbH( CO MCHOJIHUTEI aJIropl v IIPUBOJIAIICIO K TP
iX. P’(13p216OTKa HECI " IbIX aJITOPUTMOB C ' /TOJIb3OBAHHUEM ITMKIIO

[HATEIIMU. BBITOTHER ¢ aJlrOpUTMOB BPYUHYK 11 Ha KomIblotepe. CuH

nporpammupoBanust | vthon, C++, Java, C- . I[llkonpHbIit Anroput

peJliKTOP TEKCTA MMPpOrpaMM, IPaHCIIATOP, OTJIaJ9HUK

0yeMOMY pe3yJbTary 11} 1t KOHKPETHBIX MCXOMHE X
11 BETBJECHUH Ul Y1 oBJIeHUS] (DOpPMaTBbHBIN '

[AKCHUYECKHUE U JIOTHYecK: ¢ ommoku. OTKa3bl

tigeckuil SI3pik). Cucicoiia mporpaMMHUpPOBAHM::

HC}T CMCHHA D TUIl, UM, 3HAQYC HIIC. HCHBIC, BCUICCTBCHE Lic U CUMBOJIBHBIC IIEPEMC T HBIC

Omncparo [IPUCBAMBaHUs. APUDMETUUCCKUE BBIpaCHUSL U 10 AJO0K HX BBIYUCIICHUS. Orne amyy ¢ LEJIBIMMU YHUCIIAMU:
L I

HCJIOYHUCICHHOE ACJIICHHUE, OCTATOK OT JICJICHUS. HpOBCpKa ACTIUMOCTHU OIHOTO 11CJIOr0O Yucja Ha Apyroe

Bersienns. CocraBuble ycjoBus (3arnuch JOIMYECKIIN BBIPKEHHUHI Ha U3yd4aeMOM si3bIKe MMporpaMmupoBanus). Haxoxmenne

MHUHMMYMaA U MaKCUMyMa U3 JIBYX, TpéX nu LICTI;IpéX yucen. Pemenue KBaApaTHOI'O YpaBHCHUA, UMCIOIIECTO BEIIECTBEHHBIC KOPHHU
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Jlnanorosas OTJIaika OPOrpaMM: IOLIArOBOE BEIMOJHEHUE, IPOCMOTP 3HAYCHUI BEJIMYKMH, OTJIATOYHbIA BBIBOJ, BBIOOP TOUKH
OCTaHOBa
[{ukot ¢ yenosuem. Anroput™ EBKiMIa U1 HAX0KICHHS HAUOOJIBIIEro OOIIEro /e MTels ABYX HaTypallbHBIX Yucell. Pasouenne

3aIUCH HaTypanI)Horo 9HCIIa B HO3ULUMOHHOM CUCTEME C OCHOBAHUEM, MEHBIITUM H.IK paBHBIM 10, Ha OTICIBHBIE umbpm

[ukit ¢ mepeMeHHOR. AJITOPUTMEI IPOBEPKU ASIMMOCTH OJIHOIO LEJIOr0 YIciia Ha JIpyroe, MpOBEPKH HATYPAJLHOIO Yicia Ha
IPOCTOTY

()6pa6OTKarCI/IMBOJIinI>VIX AanbiX. CUMBOJIBHBIE (CTPOKOBBIE) NTepeMeHHbIe. | [ocuMBobHAS 06padoTka cTpoK. [Toacuér yacToThl

IT0SIBJICHUS] CUMBOJIA B CTpOhL Betpoennsbie Q)yHKuMM JUISL O6pa6OTKI/I CTpOI\

O1 lpeaeJICHUEe BO3MOXHLIX PE3YIIbTATOB paOOTbI AIropuTMa Ipu 3aJaliioM MHOXKECTBE BXOAHLIX JaHHBIX, olpeaeincHiie

BO3MOIKHBIX BXOAHBIX Jal!HBLIX, MPUBOAAIINUX K JaHHOMY pe3yJbTaTy

ITpo BepAeMbIi 3JIEMEHT <07 epKaHUs

[ poBas FpaMOTHOCTB

[ iooanmpnas cetp Murepi.ci. [P-ampeca y3moB. ('creBoe XpaHeHHMe JaHi:iix. MeTOAbl UHAMBUII 1/IbHOTO M KOJUIEKTHBI 010

p . ewmenus HoBoi uHdop vouuK B MiHTepHeTe. bo: 1iline qanHble (MHTEpHET | [aHHBIE, B HACTHOCTH Ja:111ble COLUAIBHBIX ceTell

[ arue 00 unpopmanm« ' 110if 6ezonacHoCcTH. Y | 036l HHYOPMAMOHHO! (€30IIaCHOCTH MPU pa’oTe B IJI00ATBHON ceT!i i

<

12101l IPOTUBOACHCTBY M. [lpaBuia Oeszoma toil ayreHTHUKALUM. Salurta JHYHOM uH(GOpMAuMu B cetd Mureprer.
besonacueie crpareruu noscaenus B cetd Murtepne . [IpemyrpesxieHne BOB iCUeHUS B IECTPYKTUBHLIC ¥ KPUMHUHAIBHEIE (OP b
CCTCBOM aKTUBHOCTH (KMOepOYJUIMHT, GUINMHT U ipyvrue Gopmbl)

Biiier ﬂemanHocrﬁ B Un ICPHETE. VIHfépHeT—cepbx/ICLI: kO)IA&yHHKaHHOHH};IC CEPBUCHI (IMOYTOBAs C1yXk0a, BUICO-KOHPEpErill-
CBs3b M JIPDyTME), CHPAaBOUHbIE CJIyKObl (KapTLl, pACIUCAHUS M JPYIHe), MOUCKOBBIE CIIYKOBL, CIYXKObI OOHOBIEHUS

IPOrpaMMHOro odecrneuenus u Apyrue cinyx0onl. CepBuChl rocyJapeTBeHHbIX yeryr. O6aunblc Xxpanwinina fauaeix. Cpeacrsa
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COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHIaiH-0duce). [Iporpammuoe odecrieueHne Kak BeO-cepBHC: OHIAHOBBIE TEKCTOBBIE U
rpaduyeckue pe1aKTopbl, CpeIbl pazpaboTKu MporpamMmm

Teoperuueckue 0cHOBbI HHYOPMATUKY

Mogene. 3agaun, pemiaemple € IIOMOLIBIO MojenupoBanus. Kiaccudukamum Mojeseil. MarepuajibHble (HéTyprle) u
uHopMaMoOHHbEIe MOeId. HempepbIBHBIE U JIMCKpeTHbIC Mojeiu. VMutanmonuble moaenu. Mrposele Momenu. Ouenka
COOTBETCTBUSI MO/IEIIM MOJICTUPYEMOMY OOBEKTY U LEJISIM MO/ICTUPOBAHMS

Tabmuanble mojienu. Tadnuma Kak mpecTaBieHHe OTHOLICHUS

ba3sl gansbix. OTO0p B TAOIUIE CTPOK, YAOBICTBOPSIONIUX 38/ JAHHOMY yCHOBI/Ib

['pad. Bepruna, petpo. Hyib. OpuentupoBaiiiinic u HébpmeHTHpOBaHiix,lc rpatbﬂm.r HHHHa (Bec) peOpa. Becosast matputia rpaga. |
Jmnaa mytn Mexgty pepmmHamu rpada. [oick omrmmanbhoro 1yt 3 rpade. HavanbHast BeprinHa (MCTOYHHUK) U KOHCYHAS
BepIIMHa (CTOK) B Op!i-HTHPOBAHHOM rpade. ! LiinuciIeHre KOJHYECTBa 11V Teil B HAPABICHHOM 1IHKIHYECKOM rpade |
JepeBo. Kopeunb, Bep 1iina (y3en), HI/ICT,rpre6pf> (1yra) nepesa. Beicote “iepesa. [lommepeBo. Ilpiniepsl ucmonb3oBaHust /1cpeBbEB.
[IepeGop BapuaHTOB ¢ 11OMOIIBIO JAepeBa

[lonsiTe MaTemaTHu. KOH MOJICTH. 3ajJa4yy. |CIIaeMble C MOMOIIb) [ATEMATITIECKOTO (KO \111bEFOTEPHOT0) MOJEIIN] O BAHUSL.
Ommyne MaTeMaTHyeC KOM MOJIETN OT HATYPHO!I MOJIEIIM U OT CJIOBECHO! ¢ (JINTEPATYPHOI0) Ol CAHUSA OOBEKTA

drtarier KOMIIBIOTEP! 'O MOJCJIMPOBAHUSA: ['OCTAHOBKA 3a/@a4M, !1CCTPOCHHE MaTeMaTH"  KOit MOJIENH, IIPOr}aMiMHast
peajisanus, TeCTUPO! 11He, MPOBEACHUE KOMII ,IOTEPHOIO SKCIIEPUMEH" 1. aHAJIM3 €ro pe3yJibTal B, YTOUHEHUE MOIEIH
AﬁréIJMTMBI U IIPOTPa i MUPOBAHUE | |

Paszbuenue 3agaum 1o nojpsaiaud. CocTaB CcHUE QICOPUTMOB M 11POTPAMM € HCIOJB30LAHUEM BETBIECHUM, LUKIOB H
BCIIOMOTATEJIbHBIX ajll OPUTMOB /IS YIIPABJICH s UCIIOJHUTENIEM YU JPYIUMU UCITOIHUTEISAME

Tabmuunple Beauunnbl (MaccuBbl). OgHOMepHble MacCUBBL COCTaBICHHE U OTJAAKA MPOIPAMM, PEATU3YIOIIMX THIIOBBIE

JITOpUTMbI 00pabOTKU OTHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM 113 s3bIKOB mporpamvuposanus (Python, C++, Ilackais,
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Java, C#, lIkonbHbIi AnropmMquCKHﬁ A3bIK): 3amoJHEHHEe YMCIOBOIO MAacCHBA CIIyYallHBIMM YUCJIAMU, B COOTBETCTBHH C
dopmyrtoit winM nyTéM BBOJA YHCEN, HAXOXJICHUE CYMMbI 1J1€MEHTOB MAaCCHBA, JMHEIHBIA I[TOMCK 3aJaHHOIO 3HAYEHHs B
MacCuBe, IO0JCYET  DJIEMEHTOB  MAacCUBA,  YAOBJICTBOPSIONIMX  3aJIAHHOMY  YCJIOBHMIO, HaxOXK/IEHUE  MHUHUMAJILHOIO
(MaKkcHMalIbHOTO) d1eMeHTa MaccuBa. COpTUPOBKA MacCHUBa

O0paboTka M0TOKA JTaHHBIX: BBIYUCICHUE KOHHqéCTBa, CYMMBI. CPEIHEr0o apupMETHUECKOTr0, MUHUMAJILHOIO U MaKCUMaIbHOTO
3HAYEHMS DJIEMEHTOB ITOCIIEI0BATENILHOCTH, YIOBIETBOPSIIOIINX 3aJaHHOMY YCIIOBHIO

VYnpasnenue. Cursar. O6paﬁ{aﬂ CBSI3b. HonyquHe CUTHAJIOB OT und)poﬁblx JA@TYUKOB (KacaHWsl, pacCTOsIHMS, CBETa, 3BYKa H
Apyroro). Ilpuyepbl HCIOIB30BaHKs [IPUMHIHUIIA 00PATHON CBsi3i B CHCTEMaX YIPAaBJICHUs TEXHUYECKUMU YCTPONUCTBAMHU, B TOM
quciie B poooroTexHuke. Ipumepsl poOOTU3MPOBAHHBIX CHCTeM (CHCTEMa YIpaBJIeH!is J(BIDKCHUEM B TPAHCIIOPTHON CHUCTEME,
CBapoyHas _1i1iikss aBTO3aBOJAA, aBiOMATU3UPOBAHHOE YIP.B.ICHUE OTOIUIEHHEM jiOMa, aBTOHOMHAS CHCICMA  YIIPaBICHHS
TPAHCIIOPTE 1M CPEJCTBOM U IPYTUE CHCTEMB)

Nudopmaryioribie TEXHOJOTUN

[Torarue of - 1eKTpOHHBIX TabiMUa> . MBI JaHHBIX B sdell " JJIEKTPOHHOM Tabmu 1. PegaktupoBanue u ¢0nMaTMpOBaHUE
Tabiuu. BeipocHHble QYHKIMM JUL. 1LOMCKA MAaKCHMyMa, \iiliMMyMa, CYMMbBI U Cpc/iHero apudmerndeckolo. CopTHpoBKa
J@HHBIX B Bl < ICHHOM JIMaria3oHe. | < rpoenue amarpaMm (I o orpaMma, Kpyroas ;i ii'paMMa, TouedHas /i pamMMa). Beroop

THIIA JUaArpe Vbl
[Ipeobpazos e popmyn npu konup 2 aHUU. OTHOCHTEINIBHAS ~OCOJIOTHASI U CMEIIAH! 5 aJ[pecallus
YCIIOBHBIE EIMUCIEHUS B DIIEKTPOHI X Tabnuax. CyMMUp: »iHHE ¥ MOJCYET 3HAUC!H!H, OTBEYAIOINMX 3a/ali oMy YCIOBHIO.

O6paboTka o 1pIIKMX HAOOPOB JAHHB! <. YHCICHHOE MOJICIHPO s HIE B DJICKTPOHHBIX Ta ) THLAX

PoJsib uHGOPMALMOHHEIX TEXHOIOTHI B Pa3BUTHU SKOHOMUKI MUPA, CTPAHBI, pernoHa. OTKphIThHIE 00pa3oBaTe ILHbIE PECYPCEL

IIpodeccun, cpsazanubie ¢ UHGOPMATUKON U HHYOPMALMOHHLIME TEXHOIOTUSIMU: BeO-/(U3aiiHep, MPOrpaMMHUCT, Pa3pabOTYHK
MOOWJIbHBIX [IPUJIOKCHUAN, TECTUPOBIIUK, apXUTEKTOP IPOIPAMMHOIO O0eCedeHus, CIEeNUaAIUCT [0 aHalu3y JIaHHBIX,

CUCTEMHBIA a IMUHUCTPATOP



INPOBEPAEMBIE HA OI'3 1O HHOPOPMATUKE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHU S
OCHOBHOH OBPA3OBATEJBHON INIPOI'PAMMbBI OCHOBHOI'O OBIEIO OBPA30OBAHUS

Kon

IIpoBEPpHAEMOro

TpeOdoBaHUA

1

1.1

2zl

2.2

o
n

IIpoBepsiemble TPe6OBaHI K [PEIMETHBIM Pe3y IbTATAM (a30BOr0 YPOBHS 0CBOCHUS 0CHOBHOII
00pa3oBaTe/ILHOI MPOrpavMMbI 0CHOBHOI0 001ero odopasoBanus Ha ocnose ®I'OC

3HaTh (MOHUMATh)

Brajenne ocHOBHBIMU DOHATUAMU: HHOOPMALHs, 11epe/iada, XpaHeHne u 00paboTka MHPOPMAIUY, alrOPUTM,

MO/ICIb, WUPPOBOM MPOAYVET U UX UCIOIB30BAHUE /115 PEIICHUS YUeOHBIX 11 [[PAKTUYIECKUX 3a1a4
I3 1a/1eHNe TOHATUAMM : Bl-1C Ka3bIBAHHUE, JIOTHUCCKE ! OITEPALUs, TJOTHIECKOE bl PAKEHHIE
VMETh

YaieHHE onepﬁbOBéTb €i11:110aMI U3MEPEHN NH() 0 PMAIMOHHOI0 00bEMa 11 CKOPOCTH MEpeIadn AaiiiibX
“NicHUE 3aHI/ICbIBaTI>VI/I cpaBHMBaATL menble 4uc i oT 0 go 1024 B pi2id4HBIX MO3MLIMOHHBI . CHCTEMAX
CUNCIICHUsL ¢ OCHOBaHUAM 11, 8, 16, BBIIOJIHATH ap!i¢) METHUECKUE OIepary’: 1ajg HUMH

‘_‘::;\;Hl;le KOJMPOBATH M JIC “0.IMPOBaTh COOOLIEHNUS 110 3a/IaHHBIM MTPaBUIIAN: . [JOHUMAHKE OCHOBHBIX |IDUHIIMIIOB
ko 1MpoBaHys MHQOPMAILI' 1 DA3JIMIHOM IIPUPOJIBL: " KCTOBOM, rpaguyecKoi’. 1vamo

A t~:::Hﬁe BaHI/IéE;IBaTb JIOT 12CKHMEC BBIPAXKCHUS C !1CII0JIb30BAHUEM JIU3BIO  KIIMM, KOHBIOHKIIMA U OTPULIAHUS,
CIPEICNSITh UCTUHHHOCTD 10TMYECKMX BBIPAKEHUI:. SCJIIM M3BECTHBI 3HAYC!:1isl UCTHHHOCTH BXOISAIIIIX B HErO
[I°PEMEHHbBIX, CTPOUTH aOJIMIbl UCTUHHOCTH LIS JIOTMYECKUX BBIPA/KCHMH; 3alMCHIBATH . [OTMYECKUE
BLIDAKEHUs] HA U3Yy4aeMOM s13BIKE [TPOrPAMMUPOBAH S

Vvenne COCTABJIATB, BBIIOJIHATE BPYYHYIO W Ha KOMIIBIOTCPE HECIOXHbLIC AJITOPUTMBL JUIA  YIIPaBJICHU S

ucnonnutessiMu (Yepenainka, YepT&KHUK M Jpylue); CO3/@BaTh U OTJIKUBATH [POrpAMMbLI Ha OJHOM M3
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s136IKOB - niporpammupoBanus  (Python, C++, [lackans, Java, C#, IlIkoibHblil AnropurmMudeckuit HBI)IK),V
PCATU3YIOLINE HECTOXKHBIE aITOPUTMBI 00PaOOTKH YUCIIOBBIX JaHHBIX C MCII0JIb30BAHUEM LIUKJIOB U BCTBICHHUI;
yMEHHE pa3duBaTh 3aja4u Ha MOA3aJa4M, UCIOIb30BAaTh KOHCTAHTBI, IEPEMECHHBIE M BBIPAXKEHUs Pa3IMYHBIX
TUIOB (YUCIIOBBIX, JIOTMYECKUX, CUMBOJIBHBIX); aHATH3HPOBATH PEUIOKCHHBIA alrOPUTM, OINPEIeIsTh, KaKUe

PE3YJIbTATEI BO3MOXKHBI ITPU 3aJaHHOM MHOXECTBEC UCXO/IHBIX 3HAYEHU U

YMmeHue 3anucarh Ha H3ydaCMOM SI3BIKE IIPOrpaMMUPOBAHUA AJITOPUTMbBI TPOBEPKU JACITUMOCTH OJIHOIO LEJIOTr0
dKcClla Ha JApyroc. HpOBCPKU HATYPAJIBHOIO 4YKcCjia Ha NPOCTOTY, BBIICICHUS LII/I(I)p U3 HATypa.lbHOIro 4ucia,

[TOUCK MAKCUMYMOB, MUHIMYMOB, CYMMBI YUCJIOBOI ITOCJICI0BATEIILHOCTH

i%,'laz[éHﬁe YMCHUECM OpUCHTUPOBATHCS B MEPAP:1iUCCKOU CTPYKTYpe dali 1080 CHCTéMbi, pabotais ¢ daitioBoit
CHCTEMOM MEePCOHATBbHOI O KOMIIBIOTEPA € MCII0 11,30BaHUeM rpaduyeckoo narepdeiica, a UMeH:io: cO3/1aBaTh,
KOTIMPOBATh, IEPEMEIIL ' Th. IEPEUMEHOBBIBATD,  1AITh U ApXUBUPOBATE (|)aiiJIbI U KATaJIOI|

.‘r‘:;xaﬂeHﬁe YMEHUSIMH T UBBIKAME HCTIONB30BAI 5 MHQOPMALMOHHBIX I z«'<'\MMyHHKaquHﬁLIX TENITOJTOTHH IS
JIOMCKa, XpaHeHust, 00p 1 COTKM 1 IIePe/ladi M aH: 11713a Pa3IMYHbIX BU/IOB 1111(hOpMaluu

\ werne BBIOMpaTh Criocod ﬁpeﬁCTaBneHliﬂ JGULBIX B COOTBETCTRHN C [IOCTaBJICHHOM 3amavcii (TabJMIbI,
NeMBI, IpaQUKH. JiMe | MMBI) C HCIOJB30B: | iCM COOTBETCTBYIOIIM = [IPOIPAMMHBIX CPEIC. © 0OpadOTKH

IAHHBIX

““MeHHe Qopmaiin3oBal i CprKTy};;IpOBaTI) ME O pMAIHIO, UCIIONB3Ys © | KTPOHHBIE TAOJIHUIBI 1 ' 0OpabOTKH,

dHaM3a M BU3YAIM3& 1M YMCJIOBBIX JaHHB . B TOM YHCIE C ELL[€IEHHMEeM JUalla30oHa [aOdulbl |

»ITOPSIIOYMBAHUEM (COP 11POBKOIT) €0 2JIEMEHTC 3. YMEHIHC IPUMEHSTD B . ICKTPOHHBIX TaOIMIAX ()OPMYJIbI I

Pacu€ToB C HCIIOJIB30BLIIMEM BCTPOSHHBIX (QyH 11U, aOCOTIOTHON, OTHOCHTEIBHOM, CMEIAHHO! aapecalluy;

HCIIOJIB30BATh  JICKTPOlHbIC TAOIMIUbBl I YKCJIEHHOIO MOJEIHPOBAENS B MPOCTBIX 3a4adax U3 pazHbIX

IIPEeIMETHBIX OOJIacTel



INEPEYEHD 3JIEMEHTOB COAEPKAHUS, [TIPOBEPSIEMbBIX HA OI'D ITO UHOOPMATHUKE

Koz [IpoBepsiemMblil 3j1IeMeHT coepsKaHus

1 [[ndpoBast rpaMOTHOCTH

®aittel u nanku (karanord). [punnune! noctpoenus daitnoseix cucrem. [lonroe nms daiina (manku). IlyTs k daity

(rarke). Paborta ¢ QaiitaMu M KaTajoraMu CpeICTBAMH ONEPAMOHHON CHCTEMBI: CO3JaHKe, KONUPOBAHHUE,
1.1

NCpeMeIleHUe, MepeuMeHOBaHre U yaajlenue QaiiioB m nmamok (kataioroB). Twumbl daitno. CpoiicTBa (aiiyios.

DaitnoBplil MeHeKep. [lomck QailiioB cpeacTBaMut ONEePauOHHON CUCTEM bl

OdveauHenue KoMIpoTepos B ceTh. CeTs Mutepuer. Beb-ctpannua, Beo-caiit. CTpyKTypa aipecos BeO-pecypcoB.

1.2 boaysep. Touckoseie ciicrempl Tlouck uHGOpN114KM MO KIIOYEBBIM CJOBAM U 110 H300paxeH: . JIOCTOBEpHOCTH
ihopmanuu, mojydeHnnoii 13 Muarteprera. [P-ajpeca y3mos. CeteBoe xpaticiine JaHHbIX
2 ulpeTI/ILIeCKI/VIGNOCHVOBbI ;m(bopMaTﬁKH 7
[/ "KPETHOCTh JIAHHBIX. [3¢3MOXKHOCTb ONMCAHM  [ieHPEPBIBHBIX O0BEK1T ' U IPOIECCOB C IOM 1150 AUCKPETHBIX
TAITHBIX.
Crason. Andasut. Monniocte andasura. Jronaneiit aindasur. KosiiiecTBO BCEBO3MOKHEIX CJIOB (KOIOBBIX
iOuHanui) GUKCUPOE ' 10# AMHBL B aABouul i andasute. IIpeobpa:oianue mo6oro andap i K IBOMIHOMY.
21 | IMY€CTBO PA3JIMYHBIX ¢ 10B QUKCHPOBAHHOMU JUL 11ibl B alpaBUTE OMpeIe. &1 HOM MOLIHOCTH.
| O.MpoBanHue CHMBOJOB OJHOro andaBUTa C IIOMOLIBIO KOJOBBIX CJION B JApyroMm ajidasBuTe, <ooBas TaOJIHIA,
Jexomuposanue.  Komuposanue rtekctoB.  Paknomepnbiit  kox.  Hepasuomepuoii  kox.  Kojmposka  ASCIIL
RBocemuburnpie xomuposiii. [lonstiue o xomuporrax UNICODE. JlekomnpoBanue cOOOLIEHUI ¢ MCIOJIB30BAHUEM
DABHOMEPHOI0 U HEPABHOMEPHOI0 koj1a. MHpopmanmonuslii 00bEM TekcTa
2.2

Viipopmaunonneilt 00bEM naHHbIX. BUT — MUHMMajIbHAs ¢AMHUNA KOJIMUYccTBA MHMOPMANMU — JIBOMYHBIH pazpsl.
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Envnunel m3mepenus uwHGOpPMaUMOHHOIO 00BbEMa JaHHBIX. but, 0aifT, Kuiaobaiit, Meradait, ruradaitr. CKOpoCTh
nepejgadu JaHHbIX. EJMHUIIBI CKOPOCTH Mepeadyn JaHHBIX

Konuposanue nsera. [ [Berosbie Mmojenu. Mojgens RGB. ['nybuna Komiposa}mi Hannfpa.

PacTpoBoe u BekTOopHOe IpeacTaBieHne nzodpaxenuit. [Mukcenp. OleHka HHGOPMAIMOHHOTO 00BhEMaA IrpadUIecKUX
JIAHHBIX JUISL pacTPOBOI0 H300paKeHus

KO,Z[I/Ip(;BaHI/IC 3ByKa. Pa'spsmﬂocﬁ; 1 MACTOTA 3aTTHICH. KonuuecTBo kanaios 3amnucu.

OueHkKa KOJIMYECTBEHHLIX [TapaMeTPOB, CBSI3aHHLIX € MPEJICTABICHUEM I XPAHEHHEM 3BYKOBBIX (DaiiloB
Heno3uumoHnuple U MO3MIIMOHHBIE cucTems cunciaeHust. AndaBurt. Ocriopante. Pazpépuyras dopma sanmcH qucia,
ITepeBOJ B IECATUUHY IO CHCTEMY YHCEI, 3aAMUCAIHBIX B APYTUX CUCTEMIN CUUCIICHHMSL.

PUMCKas cuctema CumC:ICHUs

HBonqﬁaﬂ CUCTEMA CUiiC 1CHUS. HépéBOZ{ HeJLN 4Huce B mpenenax o1 U o 1024 & JIBOMYHYIO CHCTEMY CUMCIICHHUS.
JochbMepUyHas cucTe) o cducieHust. [lepeBost tiicea U3 BOCbMEPUYHOMN C1iCTeMBI B JIBOUYHYIO U [CCATHYHYIO CUCTEMbI
'+ obparno. [lectnaur 1 opuunas cucrema cuuc iciusl. [lepeBoa uucesn 1 11eCTHAIIATEPUIHOM 11CTEMBI B JIBOUYHYIO,

SOCBMEPUYHYIO U JIECS: 111 iHYIO CUCTEMBI U 00pa1i0. ApU(pMETHYECKUE C.lcpallK B JIBOUYHON CHLCICMe CYUCIICHUS

Iofnqecxue BBICKa3b! «iiMsl. JIormyeckue 3Ha iciiMsl BBICKA3bIBAHWI.  ICMEHTApHBIE M COCTasiible BBICKA3BIBAHMUS.
lornueckue onepanui . u» (KOHBIOHKLHUSL, JIO 11'{€CKOC YMHOXKEHHUE), 11 11» (JIU3BIOHKIHUS, JIO! 111eCKOC CIOXKEHHUE),
«He» (normyeckoe ¢ inaHue). Ilpumopurer rormueckux omnepail i OmnpejieleHHe HCTI' 1 HOCTH COCTABHOI'O
BBICKA3bIBAHUSA, €CJIU 12 CCTHBI 3HAYEHUsI UCTH i 110CTH BXOJISIIMX B HEI ' WIEMEHTAPHBIX BbICKa3hizaHUU. Jlornyeckue

spIpaykenus. [IpaBuiia ~uiinen 1oru4eckux BeIpaeHui. [TocTpoeHue Tad 111l MCTHHHOCTH JIOTHYCCKUX BBIPAKCHHUIMA
/lornueckue 351€MEHThI. SHAKOMCTBO C JIOTUUECK MU OCHOBAMHU KOMITBEO'TCpa

HemnpepbiBHblE U JAUCKpeTHbIE Mogeau. Mmuraimonnsle Mojaenu. Mrposere mojenu. OneHka a/1eKBaTHOCTH MOJIETH
MOJETUPYEMOMY OOBEKTY M LEJISM MOJICIIUPOBAH S

Tabmuynsle Monenu. Tabnuma Kak IpejacTaBiIeHME OTHOMIGHMs. basel jgaHHbIX. OTOOp B Tadiuie CTPOK,
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leOBIIGTBOpﬂ;OVH;I/IX 3aIaHHOMY YCIIOBUIO

['pad. Bepuuna, pebpo. myrs. OpueHTHpOBaHHbIE U HEOPHUEHTHpOBaHHBIe rpadbl. Jnmuua (Bec) pebdpa. Be(‘;OBa}I
matpuua rpada. Jmna nytu mexay BepmuHanmu rpada. Iouck ontumansroro nytu B rpade. Havansnas sepmnna
(MCTOYHMK) M KOHeYHasd BepHIMHAa (CTOK) B OpPHEHTUPOBaHHOM rpade. Bprumcnenne konudecTBa IyTel B

HallpaBJICHHOM allMKJIMYCCKOM rpa(be

Hepeso. Kopensp, Bepumna (y3en), JII/ICT pedpo (i1yra) z{ei;eBa. Bericora nepesa. [loanepeso. I Ipumepnr chdnb3OBaHﬁﬂ
JepesbeB. [lepebop BapuaHTOB C MMOMOIIBIO JICPeBa

AJITOPUTMBI I/IVHi)OI‘paMMI/IpOBaHVI/IC -

CBOI‘/'ICTBaraJI”I;OpI/ITA\T?.A CHOCO76WI)VIW‘;%QHI/ICI/I ajnropuT™Ma (CJIOB@VCHVI)"II‘V/'I, B BI1JIC Sﬁdx—cxeMbI, MPOrpari\a).

Cocrapiienue AITOPIITMOB U IIpOrpaMM € HCTO Tb30BaAaHUEM BETBJICHI i, I[[UKJIOB U BCIIOMOI'al .1 LHBIX AJIT'OPUTMOB J1JIs

ynpasienus ucnojiiirenem (Pobor, Yepenuiika, YepTéxHUK U JIp:11e). BpImogHeHre ai opliTMOB BPYYHYIO U Ha
KOMIIBIOTEpE
S3pik nporpammupc oot (Python, C++, e 116, Java, C#, IlIkoub! 171 AJICOPUTMHYECKUI * 1K).

Cucrema nporpamMmiipOBaHUS: PETAKTOP TEK« 14 [IPOTPAMM, TPAHCIIATOD. OTIATYHK.

[Tepemennas: Tum, 11+, 3Ha4eHue. Llesnble, B i11oCTBEHHBIC U CUMBOJIL 11,]1€ IEPEMEHHBIE.
Orepatop npucsan! < ust. ApuGMETHUECKHC 1 LIPAKCHUS U MOPSIOK 11 Bbraucienus. Onepaliii ¢ HebIMA YUCTAME:
HEJIOYUCIICHHOE JIe)! /i€, OCTATOK OT jejien - Bersienus. CocTaBH 1 yCIOBUS (3aIIMCh JIOT ' 1CCKUX BBIPAKEHUN Ha

U3y4aeMOM S3bIKE I1)0rpaMMUpOoBaHus). Haxo iieHne MuHuMyma

M MaKCUMYMa M3 JB® X, TPEX It YeThIpEX yucc i. Perene KBagpaTHOI O VPaBHEHISI, HMEIOLICTC BEIIECTBCHHbBIE KOPHU.
[uki ¢ yenoBuem. /i iroput™ EBKIMIA JUIS 112X0KICHIS HanOOJIbIICI O OOMIEro JeIUTeN s BV HAaTyPaJbHBIX YHUCE.
Pas0uenue 3anmcu 11aTypasiblioro 4Yucia B [O3MIHOHHON CHCTEME C OCHOBAIMEM, MEHBIIMM MM paBHBIM 10, Ha
oT/e/bHbIe Pl [[MKI ¢ mepeMeHHOH. AIrOpHTMBI MIPOBEPKU ICIMMOCTH OJHOIO IEJIOr0 4YHMCla Ha APYroe,

IIPOBEPKHU HATYPaJIbHOIO YUCIIa Ha IPOCTOTY
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ObpaboTka CcUMBOJIBHBIX JaHHBIX. CHUMBOJBHEIE (CTPOKOBBIC) IepeMeHHble. [locuMBoOJIbHAsS 00paboTKa CTPOK.

[Toicu€r 9acToThl OSIBIEHUS CUMBOJIA B CTPOKe. BeTpoeHHble pyHKIMM /U1 00pabOTKU CTPOK

OHpCI{@fICHHe BO3MOIKHBIX pPEe3YyJIbTATOB pa6OTbl AITOpUTMaA MIPU JaHHOM MHOXXECTBE BXO/HbBIX JIAHHBIX, OIIpeJICICHUC

BO3MOJKHBIX BXOJAHBIX JaHHBIX, IIPUBOIAIIUX K JAHHOMY PE3yJIbTaTy

Tabmanple Bemvunuel (MaccuBel). OjgHOMepHBIE MaccHBbl. COCTaBieHME W OTIAIKa [POrPaMM, PeaTu3yIOIiX

TUIIOBBIC aJI'OPUTMBI O6pa6OTKI/I OMAHOMEPHBIX YHCJIOBBIX MACCHBOB, Ha OJHOM WU3 S3bIKOB IPOTrpaMMUPOBAHM A

(Python, C++, Ilackamb, Java, C#, IllkoipHbIf ANropuTMudeckuii SI3bIK): 3alOHEHHE YHUCIOBOIO MAcCHBA

CIIYYaUHBIMU YNCIaMHU, B COOTBETCTBUU
MacCHUBa, JIMHEI LT MOMCK 3aJaHHOTO
3JITAaHHOMY  YCIIOEIIO, HAXO0XKJICHUE MUl

OOpaboTka MmMo10Ka JIAHHBIX: BBIYHCIIE] i

¢ dopmyroit uianM Imyrév BBOJA YHCEN, HAXOXK/CHHE CYMMBI DJIEMEHTOB

JllaYeHUss B MaccCuBe, 110JCYET BJICMCHTOB MacclBa, YIOBJIETBOPSIOLIII X

MAJIBHOTO  (MaKCHMallhiioro) siaeMeHTa Macciisa. COpTHpOBKA Macclsi.

¢ KOJMYECTBA, CYMML!. CpPEIHEro apI/ICbMCTI/I"‘L’CKOFO, MHWHHUMAJIBHOI'C i

MaKCUMaJIbHOI'O 3HAY9CHUA SJIEMEHTOB IIOC/IC/I0BATCIILHOCTH, YAOB IC1 BOPAKOIIUX 3aJaHHOMY VCIIOBUIO

anaﬁneﬁﬁe. Curran. OfpartHas CBSI3.
paccTosHUsA, CB . 3ByKa). llpumepsl
TEXHUYECKUMH Y 1 OUCTBAMU C TTOMOIIIb!
HHQ)OpMaHHéﬁHE I TEXHOJIOTMH
TexcToBBIC joky: [CUTBI U UX CprKTypﬁu

TexkcToBBIN POl coCOpP — HMHCTPYMEHT €

[omyuenne curHanmos oT HUPPOBBIX [AaT4r<03 (HAPUMEp, Kacawiis.
1.CIIOJIb30BAHUS  IIPUH . 1illa OOpaTHOM CBSI3U © CHUCTEMax YIpasJel

_lATYUKOB, B TOM YHCJIC I l)O6OTOT€XHI/IK€

2 JIEMEHTHI (CTPaHUIA, &1 2A1l, CTPOKA, CIIOBO, CHM BOIT).

“/laHus, pEeJaKTUpOBaH s U (GopmaTHpoBaHUs ¢KCTOB. llpaBmia Habo

Texcra. Pemaktiposanue rtekcrta. CpoilctBa cuMBonoB. pudr. Tunnl mpudToB (pyOieHble, € 3aceykarii.

MOHOIIUPUHHBIE ). | [0YKIPHOE U KYPCUB!!
J

oe Hayepranue. Cpoifct o ad3aleB: TpaHuIlbl, a03aHBIA OTCTYII, HHTEPB.L.

BbipaBHUBaHue. |lapamerpni crpanuubl. CriteBoe dopmaruposatiic. CTpykTypupoBanue niiOpMauu ¢ HOMOIILIO

CHUCKOB ¥ Tabymil. MHoroyposHesble criicki. JloOapienue tabinil B TEKCTOBbIE TOKYMEHThI. BeTaBka n300pakeniii

B TEKCTOBBIC JIOKYMEHTBI. OOTeKaHue u300pakeHni TEKCTOM. BilfoueHne B TEKCTOBBLIA JOKYMEHT Quarpamu,



)

L

bopMyI1, HyMepaluy CTPaHHIl, KOJTOHTUTYJIOB, CCHUIOK U IPYIHX JIEMEHTOB

PactpoBsble pucynku. Mcrnonp3oBaaue rpadu4ecKux MpUMUTHBOB.

Onepauny pelakTUpOBaHUSA IpadUuecKuX OOBEKTOB, B TOM uucie HU(poBbIX (oTorpaduii: M3MeHEHHE pazmepa,
00pe3Ka. MOBOPOT. OTPaKEHUE, paboTa ¢ 00nacTAME (BBIICJICHNE, KOIMPOBAHKE, 3aIMBKA [IBETOM ). KOPPEKIMS [IBETA,
APKOCTH U KOHTPAaCTHOCTU. Bekrtopnas rpaduka. Cos3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEACTBAMU

TEKCTOBOTO MPOIIECCOpa UK APYTUX NPOrpamMm (IIpUI0KeHnit). JloO0aBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

[Toxroropka wyibTUMEIMHHBIX npesenrtanuit. Coaitn. Jlodapienne Ha cnaii Tekcra u uzoOpaxkenuii. PaGora ¢

HeCKoJIbKuMu craiigamu. Jlobapnenue Ha c1ait ayIMOBU3YaIbHbIX TaHHBIX. AHUMAIKS. | UI1epCChIIKK

Tunel pannpiy B guelikax odyeKTpoBHoll Tabmmiel. Penaktiiposanume u Qopmaruposaiine Tadmum. Berpoeiiiibie

QyHKIMM 15 110MCKa MaKCHMyMa, MilIUMyMa, CYMMBI W cpe/iHero apudmernueckoio. COpPTHpPOBKA JIAHHLIY B
BbIICJICHHOM | 11ar1a3oHe. [loctpoenue iarpaMM (TUCTOrpaMMa. KPyroBas uarpamma, 1ouedHas auarpamma). Biioop
tuna guarpain Ilpeobpasopanue dopmyn mnpu kommporaiii. OTHOCHTENbHas, 20CONMIOTHAS M CMEINaniias
ajpecanus

VY CII0OBHBIE BBl liCJICHUS B 3H€KTpOrI-VIHI>h\ rabmunax. CyMMHUpOLiiie U MOJCUET SHaver i, OTBe‘Ia}OHlI/IXV3aﬂ,aHu'¢}.ly

yenoBuro. O6p. ©oTKa 00JbIIMX HA0OPC © 1aHHEIX. YHCICHHOE M /1« TMPOBAHKE B JIEKTPC |1 bIX TadIMIax
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