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PaGouast nporpamma no yueonomy npeamery ""Undgopmaruka' (0a30Bblil YypOBEHb).

PaGouas mporpamma mo yuebnomy npeamery "Murdopmaruka" (6a30BbIi ypoBEeHB) (IIpeaMeTHAs
obmacte "Maremaruka u wuH(popmaruka') (anee COOTBETCTBEHHO - IporpamMma 1o HH(OpMaTuke,
nH(pOpMaTHKa) BKIIOYAET MOSCHUTEIBHYIO 3aIlUCKY, COAepxaHhe OOyueHUsl, INITAaHUPYEeMble Pe3yJbTaThl
OCBOEHHUS MTPOTPAMMBI 10 HH(POPMATHKE.

[TosicHuTenbHass 3amucKa OTpaxkaeT oOImMe WeNd U 33Ja4d  U3y4YeHHs WHQPOPMATHKH,
XapaKTePUCTUKY TICUXOJIIOTHYECKUX MPEANOCHUIOK K €€ M3y4eHUI0 00ydYaromMMUCs, MECTO B CTPYKType
y4eOHOrO IJIaHa, a TAKXKe MOIXO/bI K 0TOOPY collepKaHusl, K ONPEICIICHUIO ITIAHUPYEMbIX Pe3yJIbTaTOB U
K CTPYKTyp€ TeMaTU4YeCKOrO IUIAHUPOBAHHUS.

Conepxanue 0OOy4eHHUS paCKpbIBAE€T COJAEp)KATEIbHBIC JMHHUM, KOTOpPHIE MPEAIararTcs Ui
00513aTEIBHOTO N3yUEHUS B KaXKJIOM KJIacce Ha YPOBHE CpeHero o0Iero oopa3oBaHus.

[TnanupyemMble pe3ylbTaTbl OCBOCHHS MPOTpaMMbl MO HH(OpPMATHKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIE PEe3yIbTaThl 32 BECh Meproj oOy4yeHHs Ha YPOBHE CpeAHEro o0Iiero oOpa3oBaHus, a
TaK)Ke MMPEIMETHBIC JOCTH)KEHHUS 00yUYaIOIEerocs 3a KaK/bIi Tof] 00yYeHHS.

loacnumenvHnas 3anucka.

[TporpamMma no uH(opMaTuke Ha YpOBHE cpelHero odmiero oopazoBaHus NaET MPEACTaBICHUE O
uensix, oomeil ctparerun 0oOyueHUs, BOCHHUTAHMUS M Pa3BUTHs OOyYaroOIIUXCS CPEACTBAMU Y4eOHOTO
npeamera "Madopmaruka" Ha 6a30BOM ypOBHE, YCTAaHABIUBACT 00s3aTEIILHOE MPEIMETHOE COJepIKaHNE,
MIpelyCMaTPUBAET €ro CTPYKTYpPHUPOBAHME IO pa3/ielaM M TeMaM, ONpPENeNseT pacHpeiesieHue ero Io
KJ1accaM (rogiaM U3y4eHus).

[Tporpamma 1o mHGpOpMaTHKE OIpeneseT KOJIMYECTBEHHblE M KayeCTBEHHBIE XapaKTEPUCTUKU
y4e0HOTO Marepuana Uil KaKIOro Trofa M3y4YeHHs, B TOM YHUCIE I COMAEpPKATEIHHOTO HAINOJTHEHUS
pasHOro BHJA KOHTPOJS (IPOMEXYTOYHOW aTrTecTaliu OOyJaroIIuXCs, BCEPOCCHMCKHUX IPOBEPOUHBIX
paboT, rocyaapcTBeHHOW MTOroBoil arrectanuu). Ilporpamma no mHpopmaTuke sBIsETCS OCHOBOM JUIs
COCTABJIEHUS aBTOPCKUX YUEOHBIX MPOrpaMM M yUeOHHKOB, TOYPOYHOT'O IJIAHUPOBAHUS Kypca yUUTEIIEM.

WnpopmaTrika Ha ypoBHE CpeIHETO 00IIer0 00pa30BaHUM OTPAXKAET: CYIIHOCTh MHPOPMATUKU KaK
HAyYHOW JTUCIUIUIMHBI, U3y4arolled 3aKOHOMEPHOCTH

IOPOTEKaHUS W BO3MOXKHOCTH AaBTOMAaTHU3allid WH(GOPMALMOHHBIX MPOIECCOB B Pa3IMYHBIX
cucTeMax;

OCHOBHBIE 00JaCTH NMPUMEHEHUS WH(OPMATHUKH, MPEKAE BCETO MHPOPMAITMOHHBIE TEXHOJIOTHH,
yIIpaBJICHUE U COLUATIBHYIO cepy;

MEXIUCIUIUTMHAPHBIN XapakTep nH(OPMATUKU U HH(OPMALIMOHHOMN NEesITebHOCTH.

Kypc nadopmaTuku Ha ypoBHE CpEIHEro oO1ero o0pa3oBaHMs SBISIETCS 3aBEPIIAIONIUM ITAOM
HETIPEPHIBHOW  TIOATOTOBKM  OoOydaromuxcs B oOmactd  wHGOpPMAaTUKH W UH(POpPMAIMOHHO-

KOMMYHHKAITMOHHBIX TEXHOJIOTHI, OH OMMHUPAETCS Ha COEpKaHue Kypca HHPOPMATUKH YPOBHS OCHOBHOTO



obmiero o00pa30oBaHUS U OIBIT TOCTOSHHOIO IPUMEHEHHs HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA, TaéT TEOPETHUECKOE OCMBICIICHHUE, HHTEPIIPETALUIO U 0000IIIEHHE 3TOTO OTBITA.

B conepxanum yue6Horo npeamera "Mupopmaruka" BBIIECISIOTCS YETHIPE TEMAaTHUECKUX pa3/ena.

Paznen "lludpoBas rpaMOTHOCTB" OXBAaThIBA€T BOIPOCHl YCTPOHMCTBA KOMIIBIOTEPOB M JAPYTHX
3JIEMEHTOB LU(PPOBOr0 OKPYKEHMs, BKJIIOYas KOMIIBIOTEPHBIE CETH, MCIIOJIB30BaHUE CPEICTB
ONEPAaLlMOHHOM CHCTEMBI, paboTy B ceth VHTepHET U HCIOJIB30BAaHUE WHTEPHET-CEPBHUCOB,
MH(POPMALMOHHYIO 0€30MaCHOCTb.

Pazmen "Teopermueckue OCHOBBI HMHGPOpMATUKH'" BKIOYAeT B ceOs TOHSATHHHBIA ammapar
MH(GOPMATHKHU, BOIPOCHl KOAMPOBAaHUS HH(OpMaLMU, U3MEpeHHs] UH(OPMALMOHHOTO 00bEMA JaHHBIX,
OCHOBBI JIT€OPBI IOTUKU ¥ KOMITBIOTEPHOTO MOJICTTMPOBAHUSI.

Paznen "Anroputmpel ¥ TmporpaMMupoBaHuE" HANpaBIIeH HAa pa3BUTHE aAJITOPUTMHYECKOTO
MBILUIEHUS, Pa3pabOTKy aJropuTMOB, (OPMUPOBAHHE HABBIKOB peajHM3allMyd MPOrpaMM Ha BBIOPAaHHOM
A3BIKE ITPOrPaMMUPOBAHNUS BEICOKOTO YPOBHH.

Paznen "MH}opMaioHHbIE TEXHOJIOTHU" OXBAThIBAET BONPOCHI MPUMEHEHUST HHPOPMAITMOHHBIX
TEXHOJIOTHM, pealn30BaHHbIX B IPHUKIAJHBIX INPOrPAaMMHBIX MPOAYKTaX W HMHTEPHET-CEPBUCAX, B TOM
qucie NpU PelIeHUH 3a7a4 aHalu3a JJaHHbIX, UCIOJIb30BaHUE 0a3 JaHHBIX U AJIEKTPOHHBIX TAOIMIL JUIS
pelIeHns IPUKIAIHBIX 3a1ad.

Pesynbrarel 0a30Boro ypoBHs u3ydeHus ydyeOHoro nmpeamera "MHdopmarnka" oprueHTHPOBAHbBI B
MEpBYI0 ouepeap Ha OOUIyI0 (YHKIMOHAIbHYIO TIPaMOTHOCTb, IOJyYE€HHE KOMIETEHTHOCTEH s
MOBCETHEBHOM JKM3HU U 00111er0 pa3BuTus. OHU BKJIIOYAIOT B CeOs:

NOHMMAHHE TPEAMETA, KIIOUYEBbIX BOIPOCOB U OCHOBHBIX COCTABJIAIOIIMX JIEMEHTOB M3y4acMOn
MPEAMETHOM 00JIacTH;

YMEHHE pelllaTh TUIIOBbIE MPAKTUUYECKUE 33Ja4M, XapaKTEpHbIE IJIs MCIOJb30BaHUS METOJOB U
MHCTPYMEHTapHs JaHHOM NMpeIMeTHOH 06nacTy;

OCO3HaHHE PaMOK M3y4yaeMOH MpeIMEeTHOM 001acTH, OrpaHUYEHHOCTH METOJI0B M MHCTPYMEHTOB,
TUMUYHBIX CBSI3€H C IPYrMMHU 001acTIMU 3HAHUS.

OcHoBHas 1enb u3yueHus: yueOHoro npeamera "Mudopmaruka" Ha 6a30BOM YpOBHE ISl YPOBHS
cpenHero ofiiero o0Opa3oBaHus - obecrieueHre TanbHEHIIero pa3BUTHs HH(POPMALIMOHHBIX KOMIETEHIIUH
BBIIYCKHUKA, €r0 TOTOBHOCTH K KM3HM B YCJIOBHSX pa3BHBAIOLIETOCS MH()OPMAIIMOHHOTO 0OOIIecTBa U
BO3pacTarollell KOHKYpEeHIIUN Ha pbIHKe Tpyaa. B cBsi3u ¢ atuMm uzyudenue nnpopmaruku B 10-11 kiaccax
JOJHKHO 00€CHEeUnTh!

c(OpMHPOBAHHOCTh  TpEACTaBIEHUH 0 pond  HHQOpPMATUKH, HHMOPMAIMOHHBIX U
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE;

c(hopMUPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMHYECKOTO MBITIICHNUS,



c(hOopMHUPOBAHHOCTh YMEHHM pa3nnyarh (GakThl U OLIEHKH, CPABHUBATH OLIEHOUYHBIE BHIBO/IbI, BUJIEThH
UX CBA3b C KPUTEPUIMU OLICHUBAHUS U CBS3b KPUTEPHUEB C ONPEACIEHHON CUCTEMOM LICHHOCTEW, IIPOBEPATH
Ha JIOCTOBEPHOCTh U 00001IaTh HHPOPMAIIHIO;

c(hOpMHUPOBAHHOCTh MPEACTABICHUNH O BIMAHUM HHMOPMAIMOHHBIX TEXHOJOTMM Ha >XU3Hb
4yeloBeKa B OOIIECTBE, MOHUMAaHHE COLUAIBLHOTO, 3KOHOMHUYECKOTO, MOJUTHYECKOTr0, KYyJIbTYpHOTO,
IOPUINYECKOrO, TMPHUPOAHOTO, SPrOHOMUYECKOTO, MEAULUHCKOTO M (DU3MOIOTHYECKOTO KOHTEKCTOB
MH(POPMALMOHHBIX TEXHOJIOTHH;

INPUHITHE TPABOBBIX W OSTUYECKUX AaCMEKTOB HMH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JaHHE M HCIOJIb30BAHUE HH(DOPMALMOHHBIX CHCTEM,
pacmipocTpaHeHue HHhopMaIuy;

CO3/7IaHUE YCJIOBUHM N7l pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAyYHO-HUCCIIEI0BATEIHCKON U
TBOPYECKON JESATENbHOCTH, MOTHBALIMY 00YUYaIOUINXCS K CAMOPA3BUTHIO.

O011ee yucio YacoB, 3aIUIAHUPOBAHHBIX 71 M3ydeHus uH(popmaruku - 136 gacos: B 10 kiacce -
68 yacoB (2 yaca B Hezento), B 11 kiacce - 68 yacos (2 yaca B HEZIEIO).

bazoBrbIil ypoBeHb H3y4YeHUsT HHPOPMATUKHA PEKOMEHIYETCS IS CIEAYIOMNX MPOdUIIeH:

€CTECTBEHHO-HAaY4YHBIN MPOQIIIb, OPHEHTUPYIONINI 00yUaroluXcsl Ha TaKue cepbl AesITeNbHOCTH,
KaK MeIUIMHa, OMOTEXHOIOTUH, XUMUS, (PU3UKA U APYTHUE;

COLMATBHO-PKOHOMUYECKH MPO(HITH, OPUEHTHPYIOLIHHA 00yJaronuxcs Ha Mpo(heccuu, CBI3aHHbIC
Cc coluanbHOU cepoit, puHaHCaAMU, SKOHOMHKOH, YIIPaBIE€HUEM, TPEANPUHUMATEIHCTBOM U IPYTHMU;

YHHMBEpCaJIbHBIN NPO(UIIb, OPUEHTUPOBAHHBIN B IEPBYIO OUepeb Ha 00yUaroImuxcs, yei BEIOop He
COOTBETCTBYET B MOJHON Mepe HU OTHOMY U3 YTBEPKJIEHHBIX MPOHIIEH.

ba3oBblii  ypoBeHb H3ydeHMs HMH(POpPMATUKU oOecleuuBaeT MOJArOTOBKY OOyYaroIIuxcs,
OPUEHTHPOBAaHHBIX HA TE€ CIEUUATbHOCTH, B KOTOPHIX HMH(POPMALMOHHBIE TEXHOJOTHH SIBISIOTCS
HEOOXOIMMBIMU HWHCTPYMEHTaMHM TNPO(EeCCHOHATBLHON JIeSTeNbHOCTH, Yy4yacTHe B TPOEKTHON U
UCCIIEIOBATENbCKON JI€ATEIbHOCTH, CBSA3aHHOM C MEXIUCUMIUIMHADHOM M TBOPYECKOW TEMaTHUKOM,
BO3MOYKHOCTh pEIICHUs 3a/1ad 0a30BOr0 YpOBHS CIIOKHOCTH EIMHOro rocyaapcTBEHHOTO SK3aMEHa IO
nH(pOpMaTHKe.

[TocnenoBaTenbHOCTh U3YUEHHSI TEM B IIpeeiaX OJJHOTO rojia 00y4eHHUsI MOJKET ObITh H3MEHEHA 110
YCMOTPEHHIO YUUTEIS IPU TOATOTOBKE paboueil mporpaMMbl U IOYPOYHOTO IMJIAHUPOBAHUS.

Cooeporcanue odbyuenus 6 10 knacce.

[{udpoBas rpaMOTHOCTb.

TpeOoBaHusl TEXHMKH O€30MACHOCTH M TUTHEHBI NpU pPabOTe ¢ KOMIBIOTEpaMH U JIPYTHMHU
KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHUSI.

[Tpunummns! paboThl KoMIbIOTEpa. [lepconanbHbli KommbioTep. Bei6op koHpUrypaiuu koMieioTepa

B 3aBUCHUMOCTHU OT pC€HIaCMBIX 3a1a4.



OCHOBHBIE TEHJICHIIMM PA3BUTHUSI KOMIIBIOTEPHBIX TexXHOJIOrWi. IlapamienpHble BBIYUCICHMUS.
Mmuoronpoueccopusie  cuctembl.  CymnepkoMmnbioTepbl.  MuKpokoHTpoiiepsl.  PoOoTu3upoBaHHBIE
IIPOU3BOJICTBA.

[TporpamMmmMHoe oGecrnieueHrne KOMIbIOTEpOB. Buibl mporpaMmMHOro odecrneyeHus U ux Ha3HaueHUe.
Oco0eHHOCTH MPOTrpaMMHOT0 o0ecreueHuss MOOUIIBHBIX yCTpoiicTB. OnepanuonHas cuctema. [lonstue o
CUCTEMHOM aIMUHUCTPpUPOBaHUM. HCTAIIIALMSA U IEUHCTAIUIALUS IPOrPaMMHOIO 00€CIIEUEeHHUS.

Qaiinosas cucrema. [louck B (aitnoBoii cucreme. Opranu3zaiysi XpaHeHUst 1 00paOOTKU JaHHBIX C
HCIIOJIb30BAaHUEM UHTEPHET-CEPBUCOB, 00IaYHBIX TEXHOJIOTHI 1 MOOUIIBHBIX YCTPONCTB.

[IpuxnanHple KOMIBIOTEPHBIE NPOrpaMMBbl JUIS PEIICHUs THUIOBBIX 3a/lad IO BBIOPAHHOM
cnenuanu3anuu. CucreMbl aBTOMaTU3MPOBAHHOIO IIPOEKTUPOBAHUS.

[Iporpammuoroe obecrneueHue. JIMIeH3UpPOBaHHE IMPOTPAMMHOIO OOecCTedeHusT U IH(PPOBBIX
pecypcos. [IponpuerapHoe u cBoOoHOE MporpaMmmHoe obecrnieueHue. Kommepueckoe u HEKOMMEpUYECKOe
UCIONB30BAaHUE  MPOTPaMMHOIO  obecredeHuss W HUQPPOBBIX  pecypcoB.  OTBETCTBEHHOCTb,
yCTaHaBIIMBaeMasi 3aKOHOIATelbcTBOM Poccuiickoit ®eneparuu u PecnyOnukm  TajpkukucTaH, 3a
HEIPaBOMEPHOE UCMOIb30BAHHUE ITPOIrPAMMHOI0 0OecreyeH s U HU(POBBIX PECYPCOB.

TeopeTrnyeckrue 0CHOBBI HHPOPMATUKH.

Wudopmarus, JaHHbIE W 3HAHUS. YHHUBEPCATbHOCTh JUCKPETHOTO MPEACTaBICHUS WH(GOpMAIUH.
JIBonuHO€ KOMpoBaHue. PaBHOMEPHBIE U HEpABHOMEPHBIE KOAbl. YciioBre ®@ano. [logxoasl K n13MEpeHUo
nHpopmaruu. CymHoCcTh 00bEMHOTO (a71(paBUTHOrO) MOAX0/A K U3MEPEHNIO MH(POPMAINH, ONpe/ieIeHHE
OuTa c TOUKM 3peHus anpaBUTHOTO MOJXOAA, CBA3b MEXIY pa3MepoM ajdaBuTa U WH(POPMALUOHHBIM
BECOM CHMBOJIA (B MIPEOIOKEHUH O PABHOBEPOSITHOCTH MOSBIEHUS CUMBOJIOB), CBSI3b MEXy €TUHUIIAMHU
u3MepeHus: uHpopmanuu: Out, Oaiit, KoOaiit, Moaiir, I'6aii. CymHOCTH CcOJEPKATEIBHOTO
(BEpOSTHOCTHOTO) TMOAXOJAa K M3MEpPEHUI0 MH(POpMAIlMU, OMPEICICHUE OWUTa C TO3WUIUU CONEPIKAHMS
COOOLIECHHUS.

WNudopmanmonnsle npoueccel. [lepenaya uHpopmanuu. Mcrouynuk, npuéMHHK, KaHaJl CBS3H,
CUTHaJ, kogupoBaHue. Vckaxenue nHpopmanuu npu nepenade. CKopocTh nepeiayn JaHHbIX MO0 KaHaly
cBsi3U. XpaHeHue nHpopmanuu, 0obeM namsatu. OdpadoTtka nHpopmanuu. Buasl 06padoTku nHpopManuu:
MOJIyYeHHE HOBOT'O COZlepKaHMsl, n3MeHeHne (popMbl npeacrasieHus nadopmanuu. [louck nupopmanuu.
Ponb nnpopmanuu 1 nHPOPMALMOHHBIX MPOLIECCOB B OKPYIKAIOIIEM MHpE.

Cucrembl. KOMIIOHEHTBI CUCTEMBI M UX B3auMojencTBrEe. CUCTEMBI YIIPABICHUS. YIIPABICHUE KaK
nHpopMalmoHHbIH nporecc. O6paTHas CBS3b.

Cuctemsl cunicinenus. Pa3BépHyTas 3amuch LENbIX U JAPOOHBIX YMCEN B MO3MIMOHHBIX CHCTEMax
cuucnenus. CBoicTBa MO3UIIMOHHON 3allMCH YHUCIA: KOJMYECTBO IU(P B 3alUCH, NPU3HAK JAEIMMOCTH
Yycia Ha OCHOBAHUE CHCTEMBI CUMCIECHHS. AJITOPUTM IEPEBOJA ILEJIOro 4YKcia U3 P-m4HON cHCTEMBI

CUMCJIEHUS B JECATHUYHYIO. AJITOPUTM NEpeBOa KOHEYHOM P-uuHO#l npobu B JECATHYHYIO. AJITOPUTM



MepeBoja 1IeJIOr0 YKcia U3 ACCATHYHOM CUCTeMbl cuMciaeHus B P-uunyro. /[BomuHas, BocbMepUUHas U
[IECTHAALATEPUYHAS. CUCTEMBI CUHUCIICHUS, IEPEBOJI YUCENl MEXKAY STUMH CUCTeMaMH. ApupmMeTniecKkue
olepalyy B MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS.

[IpencraBneHue HenbIX U BEUIECTBEHHBIX YHCEN B TAMATH KOMITBIOTEPA.

KomupoBanue tekcroB. Komgmpoka ASCII. OmnobGaiitapie koaupoBku. Cranmapt UNICODE.
Komuposka UTF-8. Onpenencure nHPOPMATUOHHOTO 00bEMA TEKCTOBBIX COOOIICHUI.

KomupoBanue wuzobOpaxkenuii. Onenka wHQOpPMANMOHHOTO 00BEMA PacTPOBOTO TpadUUIECKOrO
M300paxkeHHsl PH 33JaHHOM pa3pellleHrd U NTyOuHe KOAUPOBAHHUS LIBETA.

KomupoBanue 3Byka. OneHka HHQOpMALMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX MpPU 3aJaHHBIX
4acTOTe JUCKPETU3ALUH U Pa3psiAHOCTU KOAUPOBAHHUS.

Anrebpa noruku. BoickasbiBanus. Jlormueckue onepauuu. TaOGmuipl UCTUHHOCTH JIOTUYECKUX
onepanuii "nu3broHKuMs", "KOoHbIOHKIMA", "uHBepcus", "umiuukanusa', "sxkBuBanieHusa". Jlornueckue
BBIp@KEHHS. BhIUMCIIeHNE TOTUYECKOTO 3HAYEHUS COCTAaBHOTO BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYCHUSX
BXO[SIIIIMX B HEro 3JIEMEHTAPHBIX BBICKA3bIBaHWH. TaONWIBI MCTUHHOCTH JIOTUYECKHX BBIPAKCHHIA.
Jlornueckue onepanuy 1 onepaluu HajJl MHOKECTBAMHU.

[Tpumepsl 3aKOHOB alareOpbl JTOTUKU. DKBUBAJIICHTHBIE TPEOOPA30BaHUS JIOTUYECKUX BBIPAKEHUH.
Jlornueckue QyHkuuu. I[locTpoeHHe IOrMYecKoro BBIPAXKEHHS C JAHHOW TaOMUIEl HCTHUHHOCTH.
Jlornueckue anemeHTs Komnbtorepa. Tpurrep. Cymmarop. Iloctpoenne cxembl Ha JOTHYECKUX AJIEMEHTaX
10 JIOTUYECKOMY BBIPAKEHUIO. 3aIIUCh JIOTHYECKOTO BBIPAXKEHHUS 10 JIOTHYECKON CXEME.

HNHdopmalmoHHbIe TEXHOIOTHH.

TexctoBelii mpoueccop. PenaktupoBanune u ¢dopmaruposanue. IIpoBepka opdorpaduu u
rpamMmaTiku. CpeacTBa IMOMCKAa M aBTO3aMEHbl B TEKCTOBOM Ipolieccope. Mcmonb3oBaHue cCTUIIEH.
CrpyKTypupOBaHHbIE TEKCTOBbIE TOKyMeHThl. CHOCKH, oraBieHue. Obnaunblie cepBuchl. KomnekTuBHas
pabota ¢ 1okyMeHTOM. IHCTpyMeHTBI pelieH3UpOoBaHus B TEKCTOBBIX Ipolieccopax. [lenoBas nepemnucka.
Peepar. [IpaBuna uuTHpoBaHUS HCTOYHUKOB U oopMmiieHHs Oubnuorpaguueckux ccbutok. Odpopmienue
CIIMCKA JINTEPATYPHI.

BBong un300paxkeHMil C HCHOJMB30BAaHUEM Pa3IMYHBIX IUPPOBBIX YCTPOHCTB (UH(PPOBBIX
¢doTroanmnapaToB ¥ MUKPOCKOIIOB, BHIE€OKaMep, CKAaHEPOB U JAPYTUX YCTPOUCTB.). ['padmueckuii pepakrop.
O6paboTka rpaduueckux 00bekToB. PacTpoBas u BektopHas rpadpuka. @opmarsl rpaguueckux (aitnos.

O6paboTka N300pakeHHsI U 3ByKa C HCTIOJIb30BAaHUEM WHTEPHET-TTPHIIOKCHHH.

Mynetumenna. KommbroTepHble Tpe3eHTauu. Mcnonap30BaHWE MYJIBTUMEAUNHBIX —OHJIANH-
CEpPBUCOB I Pa3pabOTKH MPEe3EHTALUH IPOEKTHBIX pabdoT.

[TpUHIUIBI TOCTPOSHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH.

Cooeporcanue obyuenus 6 11 knacce.

[MudpoBas rpaMOTHOCTb.



[TpuHLIMIIBI TOCTPOCHUS U aNlapaTHble KOMIOHEHThI KOMIIBIOTEPHBIX ceTell. CeTeBble MPOTOKOIBI.
Cetb Untepuer. Anpecanus B cetu Mutepuer. Cuctema JOMEHHBIX UMEH.

Be06-caiiT. Be6-cTpannia. BzaumoseiictBue Opaysepa ¢ BeO-cepBepoM. JIMHAMUYECKHE CTPAHMIIBI.
Pa3zpaboTka naTepHeT-npUiiokeHni (caiiToB). CeTeBOe XpaHEHUE JTaHHBIX.

Bunpl nestensHocTn B cetu MHTepHeT. CepBuckl MHaTepHeTa. ['eomH(bOpMalIMOHHBIE CHCTEMBI.
['eonokalMOHHBIE CEPBUCHI PEATbHOTO BpPEMEHM (HANpHUMEp, JOKAlUs MOOWJIBHBIX Tele(hOHOB,
OTIpeNIeNIeHNE 3arpy’KeHHOCTH AaBTOMArucTpaleil), MHTEPHET-TOPIOBIIs, OpOHHpPOBAHUE OHIIETOB,
TOCTUHHUII.

[ocynapcTBeHHBIE DJEKTPOHHBIE cepBUCHI U ycinyrd. ColualbHble CETH -OpraHU3alus
KOJUIEKTUBHOIO B3aWMOJICHCTBUS M OOMeHa JaaHHbIMU. CeTeBOM JTHUKET: IpaBWia IOBEICHUS B
kubeprpoctpanctse. [IpobreMa moaIMHHOCTH NodydYeHHON uHdopmaru. OTKpBITEIE 00pa30BaTelIbHbIC
peCypCHI.

TexHOreHHbIE M HSKOHOMHYECKHE YTPO3bl, CBSI3aHHBIE C HCIOIb30BaHUEM HHGOPMAIIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOTHH. OO0mue mnpobinempl 3amuThl WHGOPMALUKU M HH(DOPMAIIMOHHOMN
OesonmacHoctn. CpencrBa  3amuThl  MHPOPMAIMM B KOMIBIOTEpaX, KOMITBIOTEPHBIX CETSIX W
aBTOMATU3UPOBAaHHBIX HWH(GOPMAIMOHHBIX cucTteMax. IIpaBoBoe oOecrieueHre HMHPOPMALIMOHHON
6e3omacHocTt. [IpenoTBpaliieHrie HECAHKIIMOHMPOBAHHOTO JOCTyHa K JIMYHOW KOH(HACHIUATHHON
nHpOpPMALIMK, XpaHsIIEHCcs Ha MEPCOHATBLHOM KOMITBIOTEpE, MOOWIIBHBIX YCTpoicTBax. BpemoHocHoe
IporpaMMHoOe oOecriedeHrne U crnocoObl 00pbObl ¢ HUM. AHTHUBHpYCHbIE Mporpammsbl. Opranuzanus
JMYHOTO apxuBa HHpopmMaruu. PezepsHoe konuposanue. [laponpHas 3amuTa apxusa.

WNHpopMallmoHHbIE TEXHOJIOTMM M HOpodeccHoHalbHas JesTeabHOCTh. MH(popMannoHHbIe
pecypcsl. Lludposas sxonomuka. UHpopmaninonHas KynpTypa.

Teopernyeckrne 0CHOBbI HHPOPMATUKH.

Mopnenun u mopenupoBanue. Llenu monenupoBaHusa. COOTBETCTBHE MOIENHM MOIEIUPYEMOMY
o0bekTy win npoueccy. @opmanuzanus NpuKIaJIHbIX 3a/1ay.

[IpencraBneHue pe3yinbTaTOB MOJEIUPOBAHUS B BHJIE, YIOOHOM MJisi BOCHPHSTHS YEIOBEKOM.
I'paduueckoe npepcrapaeHNe JaHHBIX (CXEMBbI, TAOINLbL, FPa(QUKH).

I'padpl. OcHoBHbIe TOHATHA. Buabl rpagos. Perienue anropuTMU4ecKux 3ajad, CBSI3aHHBIX C
aHamu30M rpadoB (IOCTpOEHUE ONTUMAIILHOTO ITyTH MEX/1y BEpIIMHAMU rpada, orpeieieHue KoIuyecTBa
Pa3IMYHBIX ITyTeH MEX1y BEpIINHAMHU OPHUEHTHPOBAHHOTO ALMKINYECKOTO rpada).

HepeBbst. bunapnoe nepeBo. JluckpeTHble UIphl JBYX HUIPOKOB C TMOJHOW HH(pOpManuei.
[TocTpoenue nepeBa nepedopa BAPHAHTOB, ONMCAHKUE CTPATETUHU UTPHI B TAOIUYHOM (hopme. BriurpeiniHbie
CTpaTETUN.

Hcnonp3oBanue rpados 1 AepeBbEB MPHU OMMCAHUU OOBEKTOB U MPOILIECCOB OKPYKAIOIIETO MUPA.

ANTOPUTMBI U TPOrPaMMHUPOBAHUE.



OnpeneneHne BO3MOXKHBIX — PE3yJAbTAaTOB  pabOThl MPOCTEUIUX  aJTOPUTMOB  YIIPABJICHHS
WCTIOJTHUTEIISIMA ¥ BBIYUCIUTENBHBIX aaropuTMOB. OIpeneneHne HCXOAHBIX JAHHBIX, MPH KOTOPBIX
QJITOPUTM MOXKET JaTh TPeOyeMbIid Pe3yibTarT.

Dranbl penieHus 3a1ad Ha KoMibioTepe. A3k nporpammupoBanus (ITackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKIHMH s3bIKa NPOrpaMMHpPOBaHMs. THUINBI JaHHBIX: IEJIOYHCICHHBIC,
BEILIECTBEHHBIC, CHMBOJIbHBIE, JIornueckue. Bernenus. CocraBubie ycioBus. Llukisl ¢ ycnoBueM. Llukisl
110 nepeMeHHou. Mcnonp3oBanue TabaUL TPaCCUPOBKH.

Pa3paboTka u mporpaMMHas peanu3alnus aJIrTOPUTMOB PEIICHHUS TUIIOBBIX 3a7a4 0a30BOTO YPOBHS.
[Ipumepsr 3a1a4: anropuTMbl 00paOOTKH KOHEYHOM YMCIIOBOM MOCIIEIOBATEILHOCTH (BBIYUCICHUE CYMM,
MIPOU3BEICHUMN, KOJIMUECTBA JIEMEHTOB C 33/IaHHBIMU CBOMCTBaMU), aJIrOPUTMbl aHAJIM3a 3aIIMCH YUCEN B
MTO3UITMOHHON CHUCTEME CUHMCIICHUS, AJITOPUTMBI PEIICHUS 3a7a4 METOIOM Tiepebopa (TIOMCK HanOObIIero
o01Iero JenuTeNs IByX HaTypalbHBIX YHCEN, IPOBEPKA YKCIIa Ha IPOCTOTY).

OOpaboTka CHMBOJBHBIX [aHHBIX. BcTpoeHHble (YHKIHMM S3bIKAa MPOTPAMMUPOBAHUS IS
00pabOTKN CHMBOJIBHBIX CTPOK.

TabnmuuHbIe BETUYHUHBI (MACCUBBI). AJTOPUTMBI PabOTHI C 3JIEMEHTAMH MAacCHBa C OJJHOKPATHBIM
MIPOCMOTPOM MAacCHBa: CYMMHPOBaHHE 3JIEMEHTOB MAacCHBA, MOACYET KOJIUYECTBA (CyMMBI) DIIEMEHTOB
MacCHBa, YIOBJIECTBOPSIOMINX 3aJaHHOMY YCJIOBHIO, HAXOXK/IEHUE HAaNOOJbIIEr0 (HAaMMEHBIIIET0) 3HAYSHUS
AJIEMEHTOB MAacCHBa, HAXOXICHUE BTOPOrO MO BEJIMYMHE HAMOOJBIIEro (HAUMEHBIIEr0) 3HAYEHUS,
JIMHEWHBIN TTOMCK DJIEMEHTA, TIePECTaHOBKA 3JIEMEHTOB MacCHBa B 00paTHOM MOPSIIKE.

CopTtupoBka 0JHOMEpPHOro MaccuBa. [IpocTbie MEeTObI COPTUPOBKH (HAIIPUMEP, METOJ ITy3bIpPbKa,
METOJ BBIOOpa, COpTUPOBKA BcTaBkamH ). [logmporpammei.

WubopMaimoHHbIE TEXHOJIOTHH.

Ananmu3 naHHblXx. OCHOBHBIE 3aJlaud aHajdu3a JaHHBIX: TMPOTHO3HPOBAaHUE, KiIacCU(PUKAIIUS,
KJIacTepu3anusi, aHanu3 oTkIoHeHud. [locremoBarenbHOCTh peUIeHHS 3aqad aHajdu3a JaHHBIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKA W OIICHKa KauyecTBa aHHBIX, BBHIOOP W/WIM TOCTPOCHHUE MOJEINH,
npeoOpa3oBaHNe JaHHBIX, BU3YyaTU3allMsl TaHHBIX, HHTEPIIPETAIUS PE3YIbTaTOB.

AHanu3 JaHHBIX C TIOMOIIBIO DJJICKTPOHHBIX TaOnwi. BeIYWCIEHUE CYMMBI, CpPEIHETO
apudmeTnyecKkoro, HaudOIBIIETO U HAUMEHBIIIETO 3HAYCHUH JUara3oHa.

KoMmbroTepHO-MaTeMaTH4YEeCKUE MOZCIIH. Dramnbl KOMITbIOTEPHO-MaTeMaTHIECKOTO
MOJICTTUPOBAHMS: TMOCTAHOBKA 3aJlaud, pa3paboTKa MOJEIH, TECTUPOBAHWUE MOJMEIH, KOMITBIOTEPHBINA
AKCIIEPUMEHT, aHaJIU3 PE3yJIbTAaTOB MOICIUPOBAHUS.

YucneHHoe pelieHre YpaBHEHHH ¢ TOMOIIbIO ToA00pa mapaMeTpa.

TabnuuHble (pensuuoHHBIC) 0a3bl TaHHBIX. Tabnuia - nmpeacTaBIeHNe CBEACHU 00 OMHOTHITHBIX

oObexrax. Ilone, 3anmuce. Kiorou Tadmumel. Pabora ¢ roToBoii 6a30ii JaHHBIX. 3amtogHEeHUE 0a3hbl TaHHBIX.



[Touck, copTupoBka U GrIBTpaIys 3anuceil. 3ampochl Ha BRIOOPKY JAaHHBIX. 3alpoChl C IMapaMeTpaMHu.
Brruncisiemble nosist B 3anpocax.

MHuororabnuyabie 0a3bl JaHHBIX. THIBI CBS3eH MEXKIY TabnuiaMu. 3ampockl K MHOTOTaOIHYHBIM
0a3aM JaHHBIX.

CpenctBa UCKYyCCTBEHHOTO UHTEIeKTa. CepBUCHI MAIIMHHOTO MEPEBOJIa U PACIIO3HABAHUS YCTHOM
peun. Mnentudukanus U MOUCK M300pakeHMid, pacrio3HaBanue jun. CamMooOydarolIfecs CHCTEMBI.
VcKycCTBEHHBIN HHTEIUIEKT B KOMITBIOTEPHBIX Wrpax. lcmonb30BaHMEe METOJOB HCKYCCTBEHHOTO
UHTEJJIeKTa B oOywarommx cuctemax. lcmosnp3oBaHue METOJOB MCKYCCTBEHHOTO WHTEIIEKTa B
pobororexuuke. MuTepHer Beuieil. [lepcriekTuBbl pa3BUTHSL KOMIIBIOTEPHBIX HHTEIIEKTYaIbHBIX CHCTEM.

I[Inanupyemble pe3yjbTaThl OCBOEHHSI NMPOrpaMMbl 10 WH(OPMATHKE HA YPOBHE CpPeIHEro
o011ero oopa3oBanmus.

JIM4HOCTHBIE ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCT U CIHOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEW TMO3ULMEH JUYHOCTH, CHCTEMOH IEHHOCTHBIX
OpHEHTAINH, IMO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM I[E€HHOCTSIM
POCCHICKOTO 001IIeCTBA, PACIIMPEHUE KU3HEHHOTO OIBITA U ONBITA ACITEIBHOCTH B IPOIIECCE peaTn3alui
CpeICTBaMH Y4eOHOro MpeIMeTa OCHOBHBIX HAIpaBICHUM BOCIHUTATEIbHON JeATENbHOCTH. B pesynbrare
u3ydyeHus UHGOPMATUKM Ha YpOBHE CpenHero ooéimero oOpa3oBaHusi y oOyuatomierocs OymyT
c(OpPMHPOBAHBI CICAYIOUINE TUYHOCTHBIC Pe3yIbTaThI:

1) rpaxk1aHCKOTO BOCITUTAHMUSL:

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IMpaB U OOS3aHHOCTEH, yBa)KeHHE 3aKOHA M MPaBOMOPSIKA,
COOIIOZICHHE OCHOBOIIOIATAIIINX HOPM HH(OPMAIIMOHHOTO paBa U HHPOPMAIIMOHHOM 0e30MacHOCTH;

TOTOBHOCTh  TNPOTHBOCTOSITh ~ WACOJIOTUM  OKCTPEMH3Ma,  HaIMOHANIM3Ma, KceHodoouw,
JUCKPUMUHAIIMA TI0 COIMATLHBIM, PEITUTHO3HBIM, PACOBBIM, HAITMOHAILHBIM MTPH3HAKAM B BHPTYaIbHOM
MIPOCTPAHCTBE;

2) maTpUOTUYECKOTO BOCITUTAHHS:

IIEHHOCTHOE OTHOIIIEHHE K UCTOPHUYECKOMY HACIEIuI0, ocTmkeHusM Poccnn n Tajpkukucrana B
HayKe, UCKyCCTBE, TEXHOJIOTHSIX, TOHMMAHNE 3HAYCHHUS HHPOPMATHKH KaK HAYKH B )KH3HU COBPEMEHHOTO
o011ecTBa;

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, ITUIECKOTO TTOBEICHHUS;

CHOCOOHOCTh OIIEHWBATh CHUTYallMI0 M IMPHHAMATh OCO3HAHHBIC PEIICHHS, OPHUEHTUPYSCh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIe B ceTH MIHTepHeT;

4) 3cTeTUYECKOTr0 BOCITUTAHUS:

3CTETUYCCKOC OTHOMICHUE K MUPY, BKIIIOYad 3CTCTUKY HAYYHOI'O U TCXHUYCCKOT'O TBOPUECCTBA,



CIIOCOOHOCTH BOCIIPHHUMATH pa3lUYHBIC BHIBl HMCKYyCCTBA, B TOM YHCIIE OCHOBAaHHBIE Ha
MCTOJIb30BaHIH WH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) ¢puszHUecKoro BOCIUTAHHUS:

c(OPMUPOBAHHOCTH 37I0POBOTO M 0Oe30omacHOro o0pasa >KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 370pOBBIO, TOM YHCIIE U 3a CY€T coOmoneHns TpeOOBaHUH 0e30IacHOM KCIUTyaTalluu CPeCTB
MH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPYIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K AaKTHBHOHM JAEATENLHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HANpaBICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATH, INTAHUPOBATh U CAMOCTOSITEIBHO BBIMOIHSATH TAKYIO IESITEIbHOCTH;

uHTEpeC K cdepaM npopecCHOHANBHONW JeSTEeIbHOCTH, CBA3aHHBIM C HWH(POPMATHKOM,
IPOrpaMMUPOBAaHUEM U HH(POPMAIIHOHHBIMHI TEXHOJIOTHSIMH, OCHOBAHHBIMHU

Ha JIOCTIDKCHUSX WH(POPMATHKM W HAy4YHO-TEXHMYECKOTO IpOorpecca, yYMEHHE COBepIIarh
OCO3HaHHBIH BBIOOpP OyyIueil mpodeccuu U peann3oBhIBaTh COOCTBEHHBIEC KU3HEHHBIC TUIAHbI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) SKOJIOTMUUECKOTO BOCITUTAHUS:

0CO3HaHHUE II00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPoOJIeM U IMyTel UX PEIICHHs], B TOM YHCIIE C
y4ETOM BO3MOKHOCTEH MH(POPMAIIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH;

8) LIEHHOCTH HAYYHOTO MMO3HAHMUSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHA
MH(POPMATHKH, JOCTIKEHUSM HayYHO-TEXHHYECKOTO Iporpecca U OOINECTBEHHON MpPAaKTHUKH, 3a CUET
MOHUMAaHMsI PO MH(POPMALMOHHBIX PECYpCOB, MH(POPMAIIMOHHBIX MPOLECCOB U HH(POPMALMOHHBIX
TEXHOJIOTHH B yCJIOBUAX HU(POBON TpaHCPOpMALIMU MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHHWE IICHHOCTH HAay4YHOH JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH TPOCKTHYIO |
HCCIIE/IOBATENbCKYIO0 I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B npornecce AoCTHXKEHUsSI TMUHOCTHBIX pPE3ylIbTaTOB OCBOEHUS MPOTrpPaMMBbl MO MH(POPMATHKE y
00yYaIOIIIXCSI COBEPIICHCTBYETCS YMOIIMOHAIBHBIA HHTEIUICKT, IPEAIOIaralonmii c()OpMHUPOBAHHOCTD:

CaMOPETYJIMPOBaHUS, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD 3 CBOE
MOBEJICHUE, CIIOCOOHOCTh aanTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHHUSAM U MPOSBISATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMHY, BKJIIOUAIOIICH CTPEMIICHHE K JOCTH)KCHUIO LIEJH U yCIIeXy, ONITUMH3M,
WHUIIMATHBHOCTH, YMEHHUE JIEHCTBOBATh, HCXO/IS M3 CBOMX BO3MOXKHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh
€ro MpH OCYIIECTBICHUH KOMMYHHKAIIUHU, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C IPYTUMHU JTFOIEMHU,

3a00TUTHCA, TPOSIBIISITh UHTEPEC U pa3peliaTb KOHPIUKTHI.



B pesynbrare nzydenusi ”HQOPMATUKH Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHus y 00ydaromerocs
OynyT chopmupoBaHbl CHOPMUPOBAHBI METANPEAMETHBIC PE3yNIbTaThl, OTPAKEHHBIC B YHHUBEPCAIBHBIX
y‘-IeGHbIX Z[eflCTBPISIX, d UMCHHO -TI03HAaBaTCJIbHBIC YHUBCPCAJIbHLIC y‘-IeGHbIe I[eflCTBPISI, KOMMYHHKATUBHBIC
YHHUBEpCAJIbHbIC Y4YeOHbIC ICHCTBUS, PETYISATUBHBIC YHHBEPCAIbHBIC YYeOHBIC NEHCTBHUS, COBMECTHAs
JeSITeTbHOCTb.

OBHaI[eHI/Ie YHHUBCPCAJILHBIMU IMO3HABATCIIbHBIMU I[efICTBHSIMI/I:

1) 6a30BbIC JIOTHYECKUE JCHCTBHS:

CaMOCTOATENILHO (DOPMYIIMPOBATh U aKTyaJIU3UPOBATh POOIEMyY, paCCMaTPHUBATh €€ BCECTOPOHHE;

yCTaHABJIMBaTh CYIICCTBEHHBIH IPH3HAK WJIM OCHOBaHUS Ui CPaBHEHUS, KiIacCU(UKAIMH |
00001IEeHHS;

OTIPEICIIATH IENN ACSITEILHOCTH, 33/1aBaTh MTAPAMETPHI M KPUTESPHUH UX JTOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH Y MPOTHBOPEUHSI B PACCMATPUBACMBIX SIBIICHUSX;

pa3pabarbiBaTh IUIAH PEHICHHUS MPOOJIEMbI C YYETOM aHAIM3a HMMEIOIIMXCS MaTepUAIBHBIX U
HEMAaTepUaAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B JCATCIbHOCTb, OUCHUBATL COOTBCTCTBHUEC PC3YJIbTATOB LEC/IAM, OLCHHUBATH
PUCKH MTOCIICICTBUH EATSILHOCTH;

KOOPJAMHUPOBaTb W  BBHINOJHATH PadOTYy B  YCIOBHSX PEAIbHOTO, BUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUSI;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPHU PCIICHUHN ) KU3HCHHBIX np06neM.

2) 6a30BbBIE UCCIIEIOBATENbCKUE IEHCTBUS:

BJAJIeTh HAaBBIKAMU Y4eOHO-HCCIENOBATENLCKOM UM TPOEKTHON JesSTeNbHOCTH, HaBBIKAMH
pasperreHus mpoodiieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITCIILHOMY MOMCKY METOJIOB PEIICHHUS
MPAKTUYCCKHUX 3a/1a4, IPUMCHCHHIO PAa3JINYHbIX MCTOAOB ITO3HAHMA,

OBIIQJIETh BHUAAMU JEATENBHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIii,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUIX, B TOM YHCIIE TPH CO3IaHUN YYEOHBIX
" COLMAJIBHBIX ITPOCKTOB,

q)OpMHpOBaHI/Ie HAay4YHOI'0 THIIa MBINUJICHHA, BJIAACHUC Hay‘-IHOfI TCpMHHOJ’IOFHGﬁ, KIJIFOYE€BBIMU
MOHSATUSIMH U METOJITAMH;

CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTENbHON IEATENHHOCTH U )KU3HEHHBIX
CHATYyaIUsAX;

BBIABJIATE MMPUYUHHO-CJICACTBCHHBIC CBA3HM M AKTYyaJIM3UWPOBATh 3aadady, BbBIABUIdaTb THIIOTC3Yy eé
pellleHrs, HaXOAWTh apryMEHTHI ISl JOKa3aTeNbCTBA CBOMX YTBEPXKACHMI, 3a7aBaTh MapaMeTpbl H
KPUTEPUU PEIICHUS;

AHAJIM3HUPOBATh IOJIYYCHHBIC B XOA€ PCHICHUA 3adadMd PE3yIbTaThbl, KPUTUYCCKU OICHUBATHL HX

AOCTOBEPHOCTD, ITPOTHO3UPOBATH UBMCHCHHE B HOBLIX YCIIOBUAX,



JaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIICCTBIIATH IICJICHANPABICHHBI TIOMCK TIepEeHOCa CPEACTB M CIOCOOOB JIEHCTBUS B
npoeccHOHANBHYIO CpELy;

MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U IPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH;

MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJICH, MPEIAraTh OPUTHHAIBHBIC TOIXObI U PEUICHHS, CTABUTh MPOOJIEMBI U
3aJ1auu, JIOMYyCKAIOIINE aTbTePHATUBHEIC PEIICHUS.

3) pabora ¢ uHpopMarmei:

BJa/IeTh HABBIKAMU MOJTY4YEHHsS] MH(OPMAlMU U3 HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIICCTBIIATh TIOUCK, aHAIIN3, CUCTEMATU3alMI0 M WHTEPIPETAINI0 UH)OPMAIIUK pa3TUYHBIX BUIOB U
(dbopM TpeaCcTaBICHUS;

CO3/1aBaTh TEKCThl B pPa3lIMuYHBIX ¢opmarax ¢ yduy€ToM Ha3zHaueHUs HMHPOpPMALMU U LIETEBOM
ayIUTOPHH, BEIOMpAsi ONTUMATbHYIO (DOPMY MpPEACTaBICHUS U BU3YaIIN3AlINN;

OIICHUBATH JIOCTOBEPHOCTD, ISTHTUMHOCTH HH(OPMAITUH, €€ COOTBETCTBUE ITPABOBBIM U MOPAJILHO-
ATUYECCKUM HOpPMaM;

UCIIONB30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHI B pEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3ALMOHHBIX 33/1a4 C COOMOICHHEM TPeOOBaHUN SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, THTHUEHBI, PECypcOoCcOEpEeKEHUs, TPABOBBIX W OTHYECKHUX HOPM, HOPM
MH(pOpPMAITMOHHOM 0€30T1aCHOCTH;

BJIa/IeTh HaBBIKAMHU PACIO3HABAHUSA M 3alIUTHl WH(pOpMAIU, MHGOPMAIIMOHHOW Oe30macHOCTH
JTUYHOCTH.

OBjajieHre YHUBEPCATHHBIMU KOMMYHHKATUBHBIMU JICHCTBUSIMH

1) oOuienue:

OCYIIECTBIIATh KOMMYHUKAIIUU BO BCEX cepax >KU3HH;

pacmo3HaBaTh HeBepOajbHBIE CpEACTBA OOIICHHS, MOHMMATh 3HAYEHHE COLMATBHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKH KOHMIMKTHBIX CUTYalluid U YMETh CMSTYaTh KOH(IUKTHI,

BJIQJICTh PA3IMIHBIMU CITOCOOAMU OOIIEHUS ¥ B3aMMOJICHCTBHUS, apTYMEHTHPOBAHHO BECTH JTUAJIOT

pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUYKY 3PEHUSI.

2) coBMeCTHasl 1€SITeIbHOCTD:

MMOHMMATh M HCITOJIb30BaTh MPEUMYIIECTBA KOMAaH/HON ¥ HHIUBUYaIbHOW PaOOTHI;

BEIOMpATh TEMAaTHKy W METOIbl COBMECTHBIX JECUCTBHHA C Y4YETOM OOIIMX HWHTEPECOB M
BO3MOXKHOCTEH Ka)KJJ0TO 4JIeHa KOJIEKTUBA;

MPUHUMATH IIeJTH COBMECTHOM JIeATEIHbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JEHCTBHS 1O €€

JOCTHXXCHHIO. COCTABIIATH



IUIaH JAEUCTBUM, paclpelensaTh pojld C y4€TOM MHEHHMH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJOTO YYaCTHMKA KOMaHIbl B OOLIMI pe3yiabrar Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh MWJEU C IO3MLHAHA HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE IOBEACHHME B Pa3IMYHBIX CUTYyalUAX, HPOSBIATH
TBOPYECTBO U BOOOpak€HHE, ObITh MHUIIMATUBHBIM.

OBnazneHne yHUBEpPCAIbHBIMU PETYIATUBHBIMU JNCHCTBUSAMU:

1) camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH 103HABATENIbHYIO JESTEIbHOCTD, BBISIBIATH MPOOIEMbI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3371a41 B 00pa30BaTeIbHOM NEATEIbHOCTH U KU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIBHO COCTaBIATh IJIaH PELICHHUs MpoOieMbl ¢ Y4YETOM HMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH W MPEATIOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKU y4eOHOIo MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI; AeaaTh 0CO3HAHHBIN
BBIOOp, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh IPUOOPETEHHBIH OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON SPYIULIMH B Pa3HBIX 00JIaCTIX 3HAHUH,
MOCTOSIHHO IMOBBIIIATh CBOI 00pa30BaTeNbHbIN U KyJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalusiM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIETSIM;

BJIaJIETh HaBBIKAMHU I103HABATEIbHON peQieKCMM KaK OCO3HAHHUS COBEpIIAEMbIX JIEHCTBHH U
MBICIMTENbHBIX MPOLIECCOB, MX PE3yIbTATOB U OCHOBAHUH; HCIOIb30BATh NPUEMBI peIEKCUH I OLIEHKU
CUTYyalllH, BHIOOpa BEPHOTO PELLICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPHU aHAIU3E PE3YJIbTAaTOB ACSTEIbHOCTH.

3) npunsTHA CeOS U IPYTUX:

IIPUHUMATh ce0si, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTHX IIPU aHAIHU3€E PE3yJIbTaToB JIEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MHP C MO3UIMU APYTOro YelIOBeKa.

[TpenmeTHBIE pe3yNIbTaTHl OCBOEHUS IPOrpaMMBI 110 HHPopMaTuke 6a3oBoro yposHs B 10 kiacce.



B npouecce nzydyenust kypca uHbopMaTtuku 6a30Boro ypoBHs B 10 kitacce oOyyaromuMucs OyayT
JOCTUTHYTBHI CJIEAYIOLIUE IPEAMETHBIE PE3YIbTATHI:

BJIaJICHUE NPEACTABICHUSAMHU O POJIM MH(OpMAIMM W CBSI3aHHBIX C HEW MPOIIECCOB B MPHUPOIE,
TeXHUKe U oOmecTBe, NOHATHAMU "wHbopmanus", "wHdoOpManmwoHHBIH mpomecc”, '"cucrema',
"KOMIIOHEHTHI cucTeMbl'", "cucteMHubIil 3 dekt", "nnpopmarmonHas cucrema', "cucrtema ynpapieHus";

BJIaJICHUE METOAAMHU IOKcKa uH(popManuu B ceTu MHTepHET, yMeHHWEe KPUTHYECKH OIICHHBATh
nH(pOpPMaLMIO, TTOTyYeHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepU30BaTh OOJIbIINE JaHHBIE, IPUBOAUTH MPUMEPbl HCTOYHUKOB UX MOITYYCHUS U
HaIpaBJIEHUs UCIOIb30BAHNUS;

NOHMMAaHWE OCHOBHBIX TPUHIMIIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHHUA COBPEMEHHBIX
CTAllMOHAPHBIX U MOOUJIbHBIX KOMIIBIOTEPOB, TEHAEHIMI pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHUIA;

BJIaJICHUE HABBIKAMH Pa0OTHI C ONEPAIMIOHHBIMU CHCTEMaMHt, OCHOBHBIMHU BUIaMH IPOTPaMMHOTO
oOecriedeHus Ui pelieHus: yueOHbIX 3a/1a4 10 BRIOPAHHOM clielnann3auy;

coOmoneHne TpeOOBaHUK TEXHUKM OE30MAaCHOCTH M TUTHUEHBI NpH padoTe ¢ KOMIBIOTEpaMH U
JPYTUMU KOMIIOHEHTaMH LU(POBOr0 OKpPY)KEHHUS, IOHMMAHHUE IPABOBBIX OCHOB MCIIOJIb30BAHUS
KOMITBIOTEPHBIX MpOTrpamm, 0a3 JaHHBIX U MaTepUANIOB, pa3MEIIEHHBIX B ceTH MIHTEepHET;

MOHMMAHHUE OCHOBHBIX MPHUHIIUIIOB JUCKPETU3AIMH Pa3UYHbIX BUAOB HH(QOpPMALUU, YMEHHE
OTIpeNeNiATh WHPOPMALMOHHBIA 00BEM TEKCTOBBIX, TpaQUUECKUX M 3BYKOBBIX JaHHBIX IMPH 3aJaHHBIX
napaMmerpax JUCKpeTHU3allui;

YMEHHUE CTPOUTh HEpaBHOMEPHBIE KO/IbI, TOMYCKAIOIME OHO3HAYHOE JEKOJUPOBAHNE COOOIIEHUI
(npeduKcHbBIE KOIBI);

BJIa/ICHUE TEOPETHYECKUM alnapaToM, MO3BOJISIONIUM OCYLIECTBISITh NPEACTaBICHUE 3alaHHOTO
HaTypaJIbHOTO 4YMCJia B PA3JIMYHBIX CHUCTEMaxX CUUCIICHHS, BBINOJHATH MpeoOpa3oBaHMs JOTHYECKUX
BBIPXKEHH, UCTIONB3YsI 3aKOHBI anTre0phl JIOTUKY;

YMEHHE CO34aBATh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U JEMOHCTPALlMOHHBIE MaTepHalIbl
C MCIIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX ITPOrPaMMHBIX CPEJCTB M 00JIaUHBIX CEPBHUCOB;

[TpenmeTHBIE pe3ysIbTaThl OCBOEHUS IPOrpaMMBI 110 HHPOpMaTuke 6a3oBoro ypoBHs B 11 kiacce.

B npouecce nzyuenus Kkypca uHGpopMaTHKH 6a30Boro ypoBHs B 11 kiacce oOyyaromumucs OyayT
JOCTUTHYTBHI CIEAYIOLIUI IPEAMETHBIE PE3YIbTATHI:

HaJIMYue MPEICTaBICHUM O KOMIBIOTEPHBIX CETAX U MX POJIM B COBPEMEHHOM MHpe, 00 00X
MPUHIMIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUS UHTEPHET-NPUIOKEHUN;

NOHUMaHHE Yrpo3 HHPOPMAIMOHHOW O€30IacHOCTH, HCIOJIb30BaHHE METOJ0B U CPEACTB
MPOTUBOJIEHCTBUS 3TUM Yyrpo3aM, COONIOEHHEe Mep Oe30MacHOCTH, MPEAOTBPAIIAIONNX HE3aKOHHOE

pacrnpoCTpaHEHUE MEPCOHAIBHBIX JTAHHBIX;



BIIQJICHUE TEOPETHUECKUM allaparoM, IMO3BOJISIONIMM ONPEACTATh KpaTdyalmuid MyTh BO
B3BEIICHHOM Ipad)e ¥ KOJMYECTBO MyTEH MEX/1y BEpIIMHAMH OPUEHTUPOBAHHOTO AMKIMUYECKOTO rpada;

YMEHHE YUTaThb W IMOHHMMATh IMPOrPAaMMBbI, PEATHM3YIOIINE HECIOXKHBIC AITOPHUTMBI 0O0pabOTKH
YHCIIOBBIX M TEKCTOBBIX IAHHBIX (B TOM YHCIIE MACCHUBOB M CHMBOJIBHBIX CTPOK) Ha BBIOPAHHOM IS
M3Y4YCHUS] YHUBEPCAIBHOM SI3BIKE IPOrpaMMHUpOBaHuUs Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#), ananu3upoBaTh aITOPUTMBI C HCTIOJIb30BaHUEM TaOJINI TPACCUPOBKHU, OTIPENENIATH 03 NCTIOIb30BaHMS
KOMIIBIOTEpA PE3YyNbTaThl BBIMOJIHEHUS HECIOKHBIX IPOrpaMM, BKIIOYAIONIMX I[IHMKJIBL, BETBICHHUS U
HOANIPOTPAMMBI, ITPH 33/1aHHBIX UCXOAHBIX TAaHHBIX, MOAN(MHUIMPOBATH TOTOBBIE TPOTPAMMBI JUIS PEILICHUS
HOBBIX 3a]1a4, UCIIOJIb30BaTh UX B CBOMX IIPOTPaMMax B KaueCTBE MOANPOrpamMm (Tiporenyp, GyHKIHiA);

YMEHUE Pear30BhIBATH HA BBIOPAHHOM ISl U3yUSHHS SI3bIKE IPOTPAMMHUPOBAHHSI BBICOKOTO YPOBHS
(ITackane, Python, Java, C++, C#) TumoOBbIe aNrOpUTMbI O0pPaOOTKM HYHCEN, YHCIIOBBIX
MIOCJIEZIOBATEIFHOCTEH M MAacCHUBOB: ITPEICTABICHUE 4YMCIIa B BUJAE HA0Opa MPOCTBHIX COMHOXHTEIEH,
HaXOXKJACHUE MaKCHUMAaIbHOH (MUHHMANbHOW) HU(PHI HATypaJlbHOTO YHCJA, 3allMCAaHHOTO B CHCTEME
CUHUCIICHHS C OCHOBaHWEM, He mpeBblmatonM 10, Beraucienne 0000ImEHHBIX XapaKTEPUCTHK IIEMEHTOB
MaccuBa WJIM YHWCIOBOW IOCIIEIOBATEIBHOCTH (CyMMBI, MPOW3BEICHUS, CPEAHEr0 apu(MeTHIecKoro,
MHHAMAJIBHOTO U MaKCUMaJbHOTO AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIECTBOPSIOIINX 33JaHHOMY
YCJIOBHIO), COPTHPOBKY JIEMEHTOB MacCCHBA;

YMEHHE HCIOJb30BaTh TAONMUYHBbIC (PENSAIHOHHBIC) 0a3bl JaHHBIX, B YAaCTHOCTH, COCTaBISThH
3ampockl K 0a3aM JaHHBIX (B TOM YHCIIE 3alPOCHI C BEIYUCIIIEMBIMU TOJISIMU), BBITTOIHATH COPTUPOBKY U
MOUCK 3amucel B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO 0a3y AAaHHBIX, YMEHHE MHCIIOJIb30BaThH
ANIEKTPOHHBIE TAOIUIIBI VI aHAIM34, IPEICTaBICHHUS 1 00paOOTKH JaHHBIX (BKJIIOYAsl BHIYUCIEHUE CYMMBI,
CpeIHero apupMeTHIeCcKOro, HauOOIBIIETO U HANMEHBINIETO 3HAYCHUH, pEeIlICHIE YPaBHEHH);

YMEHHE WCIOJIb30BaTh KOMIBIOTEPHO-MAaTeMaTHYeCKHE MOJENN Uil aHalu3a OOBEKTOB W
IIPOIECCOB: (hOPMYJIUPOBATh 1€JIb MOJIETUPOBAHMNS, BBIIOIHATh AHATIU3 PE3YyJbTaTOB, OJYYSHHBIX B XO/€
MOJIETUPOBAHUSA, OILIEHUBaTb COOTBETCTBUE MOJEIM MOJECIUPYEMOMY OOBEKTy WM IpoLeccy,
MPECTABIIATH PE3YJIBTaThl MOACTHPOBAHNUS B HATJISITHOM BHUJIC;

YMEHHUE OpPTraHU30BbIBATH JTUYHOE HHPOPMAITMOHHOE IPOCTPAHCTBO C UCTIOIIE30BAaHUEM Pa3ITHIHBIX
IUGPOBBIX TEXHOJIOTHI, MOHMMaHHE BO3MOKHOCTEH IM(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT,
UGPOBBIX 00pa30BaTENbHBIX CEPBHCOB, MOHMMAaHUE BO3MOKHOCTEH M OrpaHUYEHHUH TEXHOIOTHI
MCKYCCTBEHHOTO HWHTEIUIEKTAa B PAa3IMYHBIX OONACTSIX, HaJW4YUe MPEICTaBICHUA 00 HCIOIh30BaHUHU

MH(OPMAIIMOHHBIX TEXHOJIIOTUN B Pa3IMUHBIX MPOPECCUOHATBHBIX chepax.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
OBbIe
Ne i/t HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI KoHTpoJibHbIE IIpakTHyeckue (unbposie)
Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. lindpoBasi rpaMOTHOCTD
11 Komnbrotep: annapaTHoe U IporpaMMHOE 12 1
' obecrieuenue, (haiioBas cucreMa
Uroro no pazueny 12
Pa3znen 2. Teoperuueckue 0CHOBBI MH()OPMATHKH
2.1 WNudopmanust u uHpopMamoHHbIE MPOIECCHI 10
2.2 [IpencraBienne HHGOPMAIIUN B KOMIIBIOTEPE 16
2.3 OneMeHTHI alreOpbl TOTUKU 16 1
Hroro no pazneny 42
Pasjnen 3. UndopmannoHHbie TEXHOJTOTUHN
31 TexHonorun 00pabOTKH TEKCTOBOM, 14 1
' rpadu4ecKkoil 1 MyJIbTUMEAUHHON HHPOPMALIUU
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Nen/m  HammeHoBaHMe pa3ie/ioOB H T€M MPOrpamMMbl Koutponbubie  IIpakTudeckue (mudposrre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. lilndpoBasi rpaMoOTHOCTD
11 CereBble HH()OPMAITMOHHBIE TEXHOIOTHA 10
1.2 OcHoBBI colMaabHOU HHPOPMATUKH 6
Wroro mo paszneny 16
Pa3znen 2. Teoperuueckue 0CHOBBI MH(POPMATHKH
2.1 WNudopmannoHHOE MOICTHPOBAHNE 10 1
Hroro no pazneny 10
Paznen 3. AiiropuT™Mbl 1 IPOrpaMMHUpPOBaHue
3.1 ANTOPUTMBI U 2JIEMEHTHI IPOTPAMMHUPOBAHUS 22 1
Uroro no pazueny 22
Pasnen 4. UndpopManmoHHbIE TEXHOJIOTHHI
4.1 DNeKTPOHHBIE TaOIUIIBI 12
4.2 ba3bl nanHbIX 1
4.3 CpencrBa NCKYCCTBEHHOTO MHTEIIEKTA 4
Hroro no pazneny 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Konrpoabnbie  IIpakTHyeckue Aara tupposhie
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
TexHnuka 6€30MaCHOCTH U TUTHEHA MpU padoTe
1 ¢ komnbtoTepamu. [IpuHiumnel padboTsl 2
KOMIIbIOTEpa
5 TenneHuu pa3BUTHsI KOMITBIOTEPHBIX 5
TEXHOJIOTUI
3 [IporpamMMHoOe obecrieueHue KOMIbIOTEPa
Onepanuu ¢ daitiaMu U mankamu
5 PaboTa ¢ mpukiaHBIM TPOTrPaMMHBIM )
obecriedeHnemM
5 3akonomarenbcTBO Poccuiickoit deneparuu B 9 1
o0JacTy MPOrpaMMHOTO OOecTieueHust
JIBoM4HOE KOJIMPOBAHUE
[Toaxoas! kK ©3MEpEeHNI0 HHPOPMALTUH
9 Nudopmannonnsie nporeccel. [lepenaua u 5
XpaHeHue HHPOopMaIIH
10 O06paboTka nHpOpPMATHN 2
11 Cuctembl, KOMIIOHEHTHI CHCTEM M UX )
B3aUMOJICNICTBHE
12 Cucrembl CUUCIICHUS 2




AJTOpUTMBI TIEPEBOJIa YUCeN U3 P-u4Hoii

13 CHCTEMbI CUHCIIEHUS B IECATUYHYIO U OOpaTHO 2

14 JIBou4Hasi, BOCbMEpUYHAs U )
[IECTHAAATEPUYHAS CHCTEMBI CUUCIICHUS

15 Apudmernueckue onepanuy B HO3ULUOHHBIX 5
cUcTeMax CUHCIICHUS

16 [IpencraBnenne eIbIX U BEMIECTBEHHBIX )
qucen B NaMATH KOMIIbIOTEpa

17 KoaupoBanue TekcToB 2

18 KonupoBanue nzobpakeHuit 2

19 Koauposanue 3Byka 2

20 BrickaspiBanus. Jlornueckue onepanuu 2

21 Jlornueckue BeipaxkeHus. TaOIuIIbI 5
WCTHHHOCTH JIOTUYECKUX BBIPAKCHUH

99 Jlornueckue onepanuy U Onepanuy Haj 5
MHOXECTBaMHU

23 3aKoHBI anreOpsbl JIOTUKU 2

24 Pemenne nmpocTenmmx JOru4ecKux 9
ypaBHEHHH
Jlornueckue ¢ynkun. [Toctpoenue

25 JIOTUYECKOTO BBIPAKEHUS C TAHHOW Ta0uiiein 2
HUCTUHHOCTHU

26 Jlormueckue IeMeHTHl KOMITBIOTEPa 2

97 KonTponbhas pabota no teme 9
"TeopeTnyeckre OCHOBBI HHPOpPMATHKHU"

08 TexcToBbIit porieccop u ero 6a3oBbIe 5

BO3MOXXHOCTH




KosnnextuBHas paboTa ¢ JOKyMEHTOM.

29 [IpaBuna opopmienus pedepara 2

30 PactpoBas rpaguka

31 Bekropnas rpaduka
Co3nanue u mpeoOpa3oBaHue

32 ayJIMOBU3yalIbHBIX 00BEKTOB. KoMIbIOTEpHBIC 2
MIpEe3CHTAINH

33 [TpuHIMIBI TOCTPOCHUS U PEAAKTUPOBAHUS 5
TPEXMEPHBIX MOJIEIEN
Kontponbnas padota o teme "TexHonoruun

34 00paboOTKH TEKCTOBOH, rpadyuuecKor 1 2
MyJIbTUMEINIHON nHpopMaun"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KoumnuectBo yacos JJIeKTPOHHBIE
Nen/m | Tema ypoka Kontpoabusie  IpakTnueckue Aata wHppoBbie
Bcero U3yYeHusi o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
[TpuHIMIIBI TOCTPOCHUS U alNapaTHbIe
1 KOMITOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble 5
npotokodibl. Ceth HTEpHET. Anlpecalus B ceTu
Wutepuer. Cuctema JOMEHHBIX UMEH
Be6-caiit. Be6-cTpanuiia. BzanmonerictBue
5 Opaysepa ¢ BeO-cepBepoM. J(uHaMuyeckue 5
cTpaHullbl. Pa3paboTka HHTEpHET-TIPUIOKEHU N
(caitToB). CeTeBoe XpaHEHHE JaHHBIX
3 Buns! nesarensHoctu B cetu Matepuer. CepBuch 5
HNHurepHera
4 CereBoii aTuket. [IpobiieMa Mo IMHHOCTH 9
MOJIy4€HHOM nHpopManuu
5 I'ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U 5
yciyru. OTKpBITBIE 00pa30BaTeIbHBIE PECYPCHI
TexHOreHHbIE U 5KOHOMUYECKHE YTPO3BI,
6 cBsi3aHHbIe ¢ ucnonb3oBanueM MKT. 3amura 2
uHpopManuu 1 nHPOpMaIIMOHHAsE OE30MAaCHOCTb
7 BpenonocHoe mporpaMMHOe oOecriedeHne u )
croco0b! 60PHOBI C HUM
Opranuzanus JUYHOTO apX1uBa HH(POPMAITUH.
8 HNudopmaninoHHbIe TEXHOJIOTHH U 2

npodeccuoHanbHas AeSITEIbHOCTD




Mogaenu u mogenupoBanue. [Ipencrasienue

o PE3yJIbTaTOB MOJECIIUPOBAHUS 2

10 I'padsl. Pemenne anropuTMu4eckux 3auad, 2
CBSI3aHHBIX C aHAJTM30M IpadoB

1 JlepeBbs. JIMCKpETHBIE UTPHI IBYX UTPOKOB C 5
MoJTHOU MH(pOpManuen
Hcnonp3oBanue rpadoB u JepeBbEB MIPU

12 OMHMCaHUU 0OBEKTOB U MPOIIECCOB 2
OKpYKAaroIIero Mupa

13 KonTponbhas padota no teme 5
"Undpopmannonnoe MoienupoBanue”

14 AHanu3 alropuTMOB. DTallbl pelIeHUs 3a/1a4 Ha 5
KOMIIbIOTEpE
SI3pIK IporpammupoBanusi. OCHOBHEIE

15 KOHCTPYKIIUH S3bIKA IPOIrPaMMUPOBAHUS. THIIBI 2
TAaHHBIX

16 Bersnenus. CoctaBHbIE YCIOBUS

17 uxkiel ¢ ycioBueM. L{ukibl 1o nepeMeHHoN

18 PazpaboTka u nporpamMMmHas peanu3anus )
JITOPUTMOB PEIIECHHS TUTIOBBIX 3a1a4

19 PazpaboTka 1 mporpaMMHasi peaau3arus )
AITOPUTMOB PEIIEHHs 3a]1a4 METOIOM repedopa

20 OO6paboTka CHMBOJIBHBIX JAHHBIX 2

21 TaOnuuHbIe BETUYMHBI (MACCHBHI) 2

22 CopTupoBKa 0IHOMEPHOTO MaccuBa 2

23 [Toanporpammer 2




24 KonrponsHas pabora o teme "ANTropuT™MBI 1 5
3JIEMEHTBI MPOrpaMMUpPOBAHUS"

o5 Amnann3 nanaeix. OCHOBHBIC 33/1a4M aHAIN3a 5
JTAHHBIX

26 [TocnenoBaTenbHOCTD PEIICHHS 3a1a4 aHAIM3a 5
JaHHBIX

97 AHanu3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX )
TalJInI

28 KomMmnprorepHo-MaTeMaTHuECKUE MOJIEIH

29 PaboTa ¢ roToBO# KOMIIBIOTEPHOI MOJICIIBIO

30 UwrcneHHOe pelieHue YPaBHEHHUH ¢ TTOMOIIBIO )
noadopa napamerpa

31 TabnuuHble (pensnoHHbIE) 0a3bl TaHHBIX

32 PabGora ¢ roToBoii 6a30¥ JaHHBIX

33 CpencTBa UCKYCCTBEHHOTO MHTEIIIEKTA

34 [TepcrieKTHBBI Pa3BUTHS KOMITBIOTEPHBIX )
WMHTEJUIEKTYallbHBIX CUCTEM

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




B ¢denepanpHpIX M pervoHaiIbHBIX TMPOLETYypax OIEHKH KauyecTBa OOpa30BaHUS HCIOIb3YETCS

nepedeHb (Komu(pUKATop) pachpelesieHHBIX IO KiIaccaM IMPOBEPsSieMBbIX TPEOOBaHWM K pe3ylibTaram

OCBOCHHUSI OCHOBHOH 00pa30BaTeNbHON MpPOrpaMMbl CpPEIHEro OOLIero 0oO0pa30BaHMS M 3JIEMEHTOB

cofiepaHus o uHGOpMaTHKe.

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K pe3yJibTaraM 0CBOCHUSA

OCHOBHOM o0Opa3oBareibHOI nmporpammbl (10 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yabTara

[TpoBepsieMbie MPeIMETHBIC PE3YJIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
MPOrPaMMBbI CPETHET0 O0MIETO 00pa30BaHUS

1

[To Teme "lludpoBast rpaMOTHOCTB"

1.1

Bragenne mpencTaBieHUSIME O POJIM MHGOPMAIMKM U CBS3aHHBIX C HEW IMPOILECCOB B
MPUPOJC, TEXHUKE M OOIecTBe, MOHATHAMH "uHbopmanusa", "HHGOPMAITMOHHBIN
nporecc”,  '"cucrema",  "KOMIIOHEHTH  cuUCTeMbI',  "cHUCTeMHbIH 3¢ dekt",
"undopmanmonnas cucrema", "cucrema ympaBlieHUs"; BIAJCHHE METOJAMHU IOUCKA
nHpopMaiuu B ceTH MHTEpHET; yMEHHE KPUTHYECKH OIICHHBAaTh HWH(OPMAIIUIO,
MOJTy4YeHHY0 U3 ceTh MHTepHeT

1.2

YMmenue XapaKTCprU30BaThb OoubIIIHE AAaHHBIC, MPUBOAUTH HNPUMEPLI HMCTOYHUKOB HX
IIOJIYYCHUS W HAIIPpABJICHUA MCII0JIb30BAHHA

1.3

[loHnMaHWe OCHOBHBIX NMPHHIMIOB YCTPOWCTBA W (PYHKIMOHUPOBAHHS COBPEMEHHBIX
CTALlMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHAEHLUH pPa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTH; BJIaJIcHUE HaBbIKaMH pabOThI C ONIEPALIMOHHBIMUA CUCTEMAMU U OCHOBHBIMU
BUJAMU IPOrPaMMHOIO OOeCHedeHus: IJsl pellleHHs] y4eOHbIX 3ahad IO BbIOpaHHOU
CICLMAIN3ALNN

[To Teme "TeopeTnyeckre OCHOBbI HH(POPMATUKHU"

2.1

[loHMMaHNe OCHOBHBIX NMPUHIUIOB JWCKPETU3aLMU PA3JIMYHBIX BUIOB MH(OpPMALINU;
YMEHHUE ONpeaeisaTh MHPOPMAIIMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKUX U 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX TApAMETpax JUCKPETU3ALMHI

2.2

YMeHHE CTPOUTHh HEPAaBHOMEPHBIEC KObI, JOMYCKAIOIIME OJHO3HAYHOE JEKOJUPOBAHHUE
coolmieHui (mpeUKCHbBIE KOJIbI); UCIIOJIB30BATh TPOCTEUIINE KO/IbI, KOTOPHIE ITO3BOJISIOT,
00HapyKMBATh U HCIPABISITh OMIMOKH MPH Mepeiaue JaHHbBIX
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Bnaneune TCOPCTUUCCKUM alIiaparoM, IO3BOJIAIOINIMM OCYIICCTBIATE MPCACTABICHHUC
3a1aHHOT'0 HATYPAJIbHOT'O YK CJId B PA3JIMYHBIX CUCTCMAX CUHUCIICHUA
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BnaneHHe TCOPCTUUCCKUM alllapaToM, I[MO3BOJAIOIINM BBIIIOJIHATH Hp€06pa30BaHI/I$I
JJOT'MYCCKHX BBIpa)KeHI/II\/’I, HCIIOJIb3YS 3dKOHBIL anre6pLI JIOTUKH

[To Teme "MHpopManinOHHBIE TEXHOJIOTHH"

3.1

YMeHHE CcO3[1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JTOKYMEHTBI U JIEMOHCTPALlUOHHBIC
MaTepHuallbl C UCIIOJIb30BAaHUEM BO3MOKHOCTEN COBPEMEHHBIX MPOIPAMMHBIX CPEACTB U
00JIaYHBIX CEPBHCOB

3.2

YMeHue HuCnoiab30BaTh TaONHuHble (peisUOHHbIE) Oa3bl JaHHBIX, B YacTHOCTH,
COCTABJIATH 3aMPOCHI B 6a3aX JaHHBIX (B TOM YHCIIE BBIYMCIISIEMbIE 3aIIPOCHI), BBIMOIHATh
COPTHPOBKY M MOMCK 3anuceil B 0a3e JaHHBIX; HAMOJIHATh Pa3pabOTaHHYIO 0a3y JaHHBIX

3.3

YMeHHE HCHOIb30BaTh JJIEKTPOHHBIE TaONMMIBl JUIs aHaiu3a, MpPeACTaBICHUS U
00paOOTKM JaHHBIX (BKJIIOYash BBIUMCIEHHE CYMMBI, CpEIHEro apu(pmeTuyeckoro,

HarOOJIBIIEr0 ¥ HAMMEHBIIIETO 3Ha‘-IeHPIfI, PCLICHUC ypaBHCHHﬁ)

IIposepsiemble 31eMeHThI conep:xanus (10 kiaacc)

| Kon |

HpOBCp}ICMLII\/'I QJICMCHT COACPIKaHUA




[{udpoBasi rpaMOTHOCTH

1.1

[Ipunnunsl pabotel koMmmbioTepa. [lepcoHanbHblll KoMmmbioTep. Bribop koHurypammu
KOMIIBIOTEpA B 3aBUCUMOCTH OT PEIIAeMbIX 3a1a4

1.2

OCHOBHBIE TEHACHIMM pa3BUTHS KOMIBIOTEPHBIX  TexHojorui. IlapamiensHbie
BbIYMCIICHHUS. MHoOronponeccopubie cucteMbl. CynepKoMIbloTepbl. MUKPOKOHTPOIIIEPHI.
Po0OoTH3upoBaHHbIE TPOU3BOICTBA

1.3

daiinosas cucrema. [louck B ¢aitnoBoii cucreme. Opranuzanusi XpaHeHUus: 1 00padOTKH
JAHHBIX C HCIOJIb30BAHHEM HHTEPHET-CEPBHCOB, OOJAYHBIX TEXHOJIOTHMI M MOOMJIBHBIX
YCTPOMCTB

Teoperudeckue 0CHOBbI HH(POPMATUKH

2.1

Wudopmanus, AaHHBIE W 3HAHWS. YHUBEPCAIBHOCTh JUCKPETHOTO MPEACTABICHUS
nHpopmanuu. /[BonYHOE KOIMpPOBaHKE

2.2

PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KOAIbl. YcinoBue PaHo
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[Tonxoas!l k n3Mepennro nHpopmaruu. CynHOCTh 00bEMHOTO (aIaBUTHOTO) TOIX0/A K
W3MEpEHUIO HH(OpPMAIUH, ONIPEIeTICHIE OUTa C TOYKHU 3peHUs aa(aBUTHOTO ITOIX0/1a, CBA3b
MEXIy pazMepoM andaBuTa ¥ HHOOPMAIIMOHHBIM BECOM CHUMBOJA (B MPEIMOI0KEHUH O
PaBHOBEPOSITHOCTH TOSIBJICHUST CHMBOJIOB), CBSI3b MEXKIy CIUHUIAMHU HW3MEPCHUS
unpopmaruu: Out, Oaiit, KoOaiit, Mo0aiit, ['6aiiT. CymHOCTH COAEPKATEIHLHOTO
(BEepOSITHOCTHOTO) TOIXOJa K U3MEPCHHIO MH(OpMAIHH, onpeaesicHue OUTa C IMO3HIHU
COJICPIKaHUS COOOIICHUS
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Wudopmannonnsie npoueccel. [lepemaua mHpopmanuu. VCTOUYHMK, TPUEMHHUK, KaHAI
CBSI3U, CUTHAJI, KoJiupoBaHue. MckaxeHue nnpopmanuu npu nepenade. CKopocTs nepeaadn
TaHHBIX 110 KaHATy CBS3U. XpaHeHHE HHPOpPMAINH, 00bEM MaMATH

2.5

Cucrembl. KommoHeHThl cuCTEMBI M HUX B3auMonencTtBue. CHCTeMbl YIpaBICHUS.
YrpasieHue kak HGOPMAITMOHHBIH nporecc. OOparHas CBsI3b

2.6

Cucremsl cuucnenus. Pa3BépHyTas 3amuch LENBIX U IPOOHBIX YHCEN B MO3UIMOHHBIX
cucteMax cuucieHusi. CBONCTBA MO3UIIMOHHOM 3aMCH YHUCIIa: KOJTUYECTBO UGP B 3aHUCH,
MPU3HAK JEIMMOCTH 4YKCJIa Ha OCHOBAHHME CHCTEMBI CUUCIEHUS. AJTOPUTM MEpeBola
[IeJIOT0 4YKclia U3 P-WYHOW CHCTEMBI CUUCICHHUS B JIECSITHYHYIO. AJITOPUTM TE€pEBOA
KOHeYyHOW P-wuHOl npoOu B JAeciITHUHYIO. ANTOPUTM TEpeBOAa IENOr0 Yucia U3
NECITUYHOM CUCTEMbl CUHCICHHST B P-uuyHyr. JIBouW4Has, BOCbMEpUYHAsA U
[IECTHAAUATEPUYHAs CUCTEMBl CUMCIICHHUS, NEPEBOJ YHUCEN MEXAY ITUMHU CUCTEMAMMU.
ApudmMeTrnuecKre onepainy B MO3UITMOHHBIX CUCTEMaX CUMCIICHHS

2.7

HpeI[CTaBJ'IeHI/IC LEJIBIX U BEHICCTBCHHBIX YUCCI B IMTAaMATH KOMIIBKOTCPA

2.8

KomupoBanue TtekctoB. KomupoBka ASCII. OpnoOaiiTHble konupoBkHu. CraHaapT
UNICODE. Komuposka UTF-8. Ompenenenue uH(GOpMarMOHHOIO 00b&EMa TEKCTOBBIX
COOOIIIeHNI

2.9

KoaupoBanue wu3o0paxenuil. OueHka HMHGOPMAIMOHHOTO 00BEMAa  PacTpOBOrO
rpaduueckoro n300pakeHus NpU 3aJJaHHOM pa3pelIeHuy U ITyOuHEe KOJMPOBaHUs IIBETA.
Koaunpoanue 3Byka. OnieHka nH(OPMALMOHHOTO 00BbEMA 3BYKOBBIX IaHHBIX MPH 33 JaHHBIX
4acTOTe JUCKPETU3AIMH U Pa3psIIHOCTH KOJIUPOBAHHUS

2.10

Anre6pa noruku. BeickaspiBanusa. Jlorndeckue omeparuu. TaOmuilbl HCTUHHOCTH
JIOTMYECKUX onepauuid "nu3bloHKIMA", "KOHBIOHKIMA', "wHBepcus', "uMruimkanus',
"skBuBaneHuua". Jlormueckue BbIpaKE€HUs. BbluMcleHHWE JIOTMYECKOTO 3HauYeHUs
COCTABHOTO BBICKa3bIBAaHUA MPHU M3BECTHBIX 3HAUCHHSIX BXOASIIMX B HETO DIIEMEHTAPHBIX
BBICKa3bIBaHMH. TabIUIBl MICTUHHOCTH JIOTHYECKUX BBIpakeHUH. Jlorndeckue oneparuu u
omepalui HaJ MHOXeCTBaMHU. [Ipumepsl 3aKOHOB anreOpbl JIOTMKWA. ODKBHUBAJICHTHBIE
npeoOpa3oBaHusl JIOTUYECKUX BbIpakeHui. Jlormueckwe ¢yuknuu. I[loctpoenue
JIOTUYECKOTO BBIPAKEHUS C JaHHOW TaOmuIell HCTHHHOCTH. JIorHYecKne SIeMEHTHI
komnbiorepa. Tpurrep. Cymmarop. [locTpoeHne cxembl Ha JIOTMYECKHUX 3JIEMEHTax IO
JIOTUYECKOMY BBIPAKEHHUIO. 3aMCh JIOTHYECKOTO BRIPAKECHHS TI0 JIOTHYECKON CXeMe

WHpopMalmOHHbIE TEXHOIOTUU




3.1

TexctoBbiii mporeccop. Pegaktupoanue u dhopmarupoanue. [Iposepka opdorpadun u
rpammaruku. CpencTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM Iporeccope. Vcnons3oBanue
cruneit. CTpyKTYpHpPOBAaHHBIC TEKCTOBBIE JOKyMeHThl. CHOCKH, ornaBieHue. OOnauHble
cepBucel. KomnextuBHas paboTa ¢ JOKyMEHTOM. VHCTpYMEHTBI pELEH3UPOBAHUS B
TEKCTOBBIX Tporeccopax. JlemoBas mnepenucka. Pedepar. I[lpaBuna nurupoBaHHs
WCTOYHUKOB © odopmieHust Oubmuorpapuueckux ccbuiok. OdopmieHne crucka
JUTEPaTyphI

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K pe3yJibTaraM 0CBOCHUSA

OCHOBHOI 00pa3oBaresbHOI mporpammsl (11 kiacc)

Kon

IIPOBEPSIEMOTO

pesysbrara

[TpoBepsieMble IpeAMETHBIE Pe3yIbTaThl OCBOCHHUSI OCHOBHON 00pa30BaTeIbHOM
IIPOrpaMMBbl CpeIHEro o0IIero 00pa3oBaHUs

1

[To Teme "LludpoBas rpaMmoTHOCTD"

1.1

Hannuue npencraBieHnit 0 KOMIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MUpE; 00
00LIMX MPUHLMIIAX Pa3pabOTKU U PYHKLIMOHUPOBAHUSI MHTEPHET-IPUIOKEHUN

1.2

YMEHHE OpraHU30BbIBATh JINYHOE MHPOPMAITMOHHOE MTPOCTPAHCTBO C UCTIOIB30BAaHHEM
Pa3IUYHBIX CPEICTB IMUMPOBBIX TEXHOJOTHH; MOHUMAHUE BO3MOXXHOCTEH ITM(POBHIX
CEpPBHUCOB TOCYIapCTBEHHBIX YCIYyr, IUQPPOBBIX 00pa30BaTCIbHBIX CEPBHCOB;
MOHMMAHNE BO3MOXHOCTEH M OTPAaHNYCHUHN TEXHOJIOTHI NCKYCCTBEHHOTO HHTEIICKTA B
pa3IMYHBIX 00IACTIX; HAJMYUE TIPEICTABICHUI 00 UCIIOJIb30BaHUU WH(OPMAIIMOHHBIX
TEXHOJIOTHIA B Pa3IMYHBIX IPO(heCCHOHAIBHBIX chepax

ITo Teme "TeopeTnyeckre OCHOBBI HH(MDOPMATHKH"

2.1

BiiazeHne TEOpETMYECKUM aIapaToM, MO3BOJSAIOIMM ONPEAEIATh KpaT4yauliui myTh
BO B3BCIICHHOM rpad)e¢ W KOJMYECTBO IMyTel MEXIY BEPIIMHAMH OPHEHTHPOBAHHOTO
AIUKIMYeCKOTo rpada

ITo Teme "Anroput™sl ¥ MporpaMMHupoBanue”

3.1

YMeHHe YWTaTh W TOHUMATh MPOTPAMMBI, PEATHU3YIONINE HECIOXKHBIE aITOPUTMBI
00pabOTKM YMCIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YHCJIE MAaCCHBOB U CHMBOJBHBIX
CTPOK) Ha BBIOPAHHOM Il M3YYEHHsS] YHHUBEPCAIBHOM S3BIKE MPOTPAMMHUPOBAHUS
Boicokoro ypoBHs (Ilackamb, Python, Java, C++, C#); ymeHue aHaIuW3UpOBATh
AJTOPUTMBI C MCTIOJIb30BaHUEM TAOJHUIl TPACCUPOBKH; OMPEACNSITh 0€3 UCIOJIb30BAHUS
KOMIIBIOTEpA PE3YJbTaThl BBIOJIHEHUS! HECIOXKHBIX MPOrpamMM, BKIHOYAIOIINX ITUKJIBI,
BETBJICHUS U MTOANPOTPAMMBI, MPU 33/ TaHHBIX UCXOJHBIX JAHHBIX

3.2

YMeHne Moau(UUIUpoBaTh TOTOBBIE MPOrpaMMbl JUIs PELIeHMs HOBBIX 3a7ad,
MCIIOJIb30BaTh UX B CBOMX IIPOrpaMMax B KaueCTBE MOANporpamMm (poruenyp, PyHKIui)
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YMeHHe peanu30oBaTh ATarbl PEIICHHS 3a7ad Ha KOMIIBIOTEPE; YMEHUE PEAIU30BbIBATh
Ha BRIOpAHHOM JIsl U3YUYEHHUS SI3bIKE TPOrpaMMHUpPOBaHMs BeICOKOro ypoBHs (Ilackaib,
Python, Java, C++, C#) TumoBble anropuTMbl 0O0paOOTKM YHCEN, YHCIOBBIX
MOCJIeIOBATEIHHOCTE M MAacCHBOB: MPEICTABICHUE YWCIAa B BUAE HaOOpa MPOCTHIX
COMHOKUTEJNCH; HaXOXKJICHWE MaKCHUMalbHOW (MUHUMATbHOW) HUGPBI HATYPaIbHOTO
YUCia, 3alMCAaHHOTO B CHUCTEME CUMCIEHUS C OCHOBaHHMEM, He mpeBbimaromum 10;
BBIUMCIICHHE OOOOMIEHHBIX XapaKTEPUCTUK DIEMEHTOB MacCHBa WJIH YHCIOBOMN
MOCJIEIOBAaTEIbHOCTH  (CyMMBI,  TMPOW3BENCHUS  CPEIHETO  apuU(PMETHUIECKOTO,
MHHHUMaIbHOIO M MAaKCHMAaJbHOIO  DJIEMEHTOB,  KOJIMYECTBAa  DJIEMEHTOB,
YIOBJIETBOPSIONIMX 33IaHHOMY YCJIOBHIO); COPTUPOBKY 2JIEMEHTOB MAaCCHBa

[To Teme "MHpopmanoHHbIE TEXHOIOTHH"

4.1

‘YMeHHe HCII0JIb30BaTh KOMITBIOTCPHO-MaTEMATHYCCKUE MOJCIN IJId aHaJIh3a 00BEKTOB
1 IIPOLCCCOB: (bOpMy.l'IPIpOBaTB EJIb MOACIIUPOBAHNS, BBIIIOJIHATE aHAJIU3 PE3YyJIbTATOB,
MOJTYYCHHBIX B X0I€ MOACITIUPOBAHUSA, OLICHMBATh aJICKBAaTHOCTb MOACIN




MOJEIUPYEMOMY OOBEKTY MITU MPOLECCY; MPEACTABIATh PE3yIbTaThl MOIEIHPOBAHUS B
HaIJISITHOM BHJIE

IIpoBepsiembie 31eMeHTHI coaep:xxanus (11 kiaacc)

Kon

[IpoBepsieMblil 3JIEMEHT CONIEpIKAHUS

[{udpoBast rpaMOTHOCTH

1.1

[IpyHIMIIBI TOCTPOCHMSI U alapaTHble KOMIIOHEHTHI KOMIIBIOTEpPHBIX ceTel. CereBble
npotokodibl. Ceth MuTepHeT. Anpecanus B cetu MutepHet. Cuctema TOMEHHBIX UMEH

Teoperudeckue 0CHOBbI HHPOPMATUKH

2.1

Monmenmu u  MmogjenupoBanue. Llemn  mopmenupoBanus.  COOTBETCTBHE — MOJIENHU
MOJICTUPYEeMOMY  OO0bEKTy wiu Tnporeccy. Dopmanuzanus NPUKIAIHBIX — 337ad.
[IpencraBieHne pe3yabTaToOB MOJCIHPOBAHMS B BHIE, YIOOHOM JUISI BOCHPHSITHS
4yesmoBeKoM. [ padraeckoe nmpeacTaBiIeHe TaHHBIX (CXeMbl, TAOJUIIbI, TpadUKH)

2.2

['pade1. OcHoBHBIC MOHATHS. Bubl rpadoB. Penienne anropuTMuyecKux 3a/1ad, CBI3aHHBIX
c aHamm3oM TpadoB (IMIOCTPOCHHUE ONTHMAJIBHOTO IIYTH MEXIy BepIIMHaMHU rpada,
OTIpE/ICTICHUE KOJIMYECTBA PA3NIMYHBIX MyTeH MEXIy BEpIIMHAMH OPHUEHTHUPOBAHHOTO
aIMKJIMYECKoro rpada)
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JlepeBbsi. bunapHoe nepeBo. [IMCKpETHBIE UTPHI IByX WTPOKOB C MOJIHOW WH(pOpMAaLUeH.
[TocTpoenue nepeBa nepedopa BAPHAHTOB, ONIMCAHKUE CTPATETUHU UTPBI B TAOIIMYHOH (hopMme.
Brmrpeineie crparerun. Mcnonp3oBanue rpadoB 1 1€peBbEB MPH ONHCAHUN 0OBEKTOB U
[TPOLIECCOB OKPY’KAIOILIEro MUpa

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

Omnpenenenre BO3MOXKHBIX Pe3yJIbTaToB pabOThl MPOCTEUIIUX AJITOPUTMOB YIIPaBIICHUS
VCTIOJTHUTENIIMU U BBIYUCIUTEIBHBIX alropuTMoB. OnpeneneHrne UCXOHbIX JaHHBIX, PU
KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTar

3.2

Drarnsl penieHus 3a/1ad Ha KommbioTepe. A3k nporpamvuposanus (ITackais, Python, Java,
C++, C#). OcHOBHbIE KOHCTPYKLMHU SI3bIKa HPOTpaMMHUpPOBaHMs. THIBI JaHHBIX:
[[EJIOYNCIICHHBIE, BEIISCTBEHHBIE, CHMBOJIbHBIC, Jorndyeckue. Bersnenus. CocTaBHBIC
ycnoBusa. Lluxnel ¢ ycnoBuem. Lukiasl mo mnepemenHoil. Mcmonb3oBaHue Tabnuil
TPacCUPOBKHU
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Pa3paboTka u nmporpaMMHas peanu3anus alrOpUTMOB PEIIeHUs] THIOBBIX 3a7a4 0a30BOTO
ypoBHs.  [lpumepsl  3amau: aNropuT™Mbl  O0pabOTKM  KOHEYHOM  YHCIIOBOM
MOCJIEJIOBATENBHOCTH (BBIYMCIEHUE CYMM, MPOHM3BEIACHHI, KOJIMYECTBA JIIEMEHTOB C
3aIaHHBIMU CBOMCTBAMHM), aJTOPUTMBI aHAJIM3a 3allMCH YKCEN B TMO3UIIMOHHOW CHUCTEME
CUMCJICHHUSI, allTOPUTMBI PEUICHHS 3a7a4 METOAOM Tepedopa (MoucK HauOONIbIIEro O0IIEeTo
JIEUTENIS IByX HAaTypaJbHBIX YUCEN, MPOBEPKA YKCIIa HA TPOCTOTY)

3.4

O0paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble PyHKIMM S3bIKa TPOrPaMMUPOBAHUS IS
00pabOTKU CUMBOJIBHBIX CTPOK

3.5

Tabnuunbple BeMWYMHBI (MaccHUBBI). AJITOPUTMBI PabOTBI C DJIEMEHTAaMH MacchBa C
OJTHOKPaTHBIM IMPOCMOTPOM MaccHBa: CYMMHPOBAaHHE 3JIEMEHTOB MAacCHBa, IOJACYET
KOJIMYECTBA (CyMMBI) 3JIEMEHTOB MAacCHBa, YAOBJIETBOPSIOUIMX 3aJaHHOMY YCIIOBHIO,
HaXOXKJEHHE HauOOJbIIEero (HaMMEHBIIETr0) 3HaU€HUsl AJIEMEHTOB MacCHBa, HaXOXKICHHE
BTOPOrO MO BEJIMYMHE HAWMOONBIIET0 (HAMMEHBIIETO) 3HAUEHMs], JIMHEHHBIM MOUCK
DIIEMEHTA, IEPECTaHOBKA 3JIEMEHTOB MaccHBa B 0OpaTHOM MOPSIKE.

CoprupoBka ogHOMEpHOro MaccuBa. lIpocTeie METOIBI COPTHUPOBKM (HAalpUMEp, METOA
My3bIpbKa, METO/I BEIOOPA, COPTUPOBKA BcTaBkamHt). [ToamporpaMmel

WHpopMalmOHHBIE TEXHOIOTUU

4.1

Ananmu3 JaHHBIX. OcHOBHEIE 3aaa41 aHalin3a JaHHBIX: IIPOTrHO3HUPOBAHUE, KHaCCI/I(i)I/IKaHI/ISI,
KJIaCTCpu3alus, aHalIu3 OTKJIOHEHUIA. HOCHCHOB&TCHBHOCTL peliCHusd 3ada4 aHaJii3a

TAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA Ka4eCTBa JAHHBIX, BHIOOp U (HJIN)




[MOCTPOEHUE MOJIENH, IPeoOpa3oBaHUE NAaHHBIX, BU3yaIU3alusl JaHHBIX, UHTEPIIpEeTalus
pE3yJIbTaTOB

4.2 AHanu3 JaHHBIX C IIOMOIIbIO 3JIEKTPOHHBIX TaOMUL. BbluMcieHne cymMmbl, CpPEIHErO
apudmeTnyeckoro, HaubOJIbIIETO U HAUMEHBIIIETO 3HAYCHUHN AMara3oHa

4.3 KomnbrorepHo-MareMaTnyeckue  MOJAENU.  JTalbl  KOMITbIOTEPHO-MAaTEMaTHYECKOTO
MOJICIMPOBAHMSI: TIOCTAHOBKA 3aJa4M, pa3paboTka MOJENH, TECTUPOBAHHE MOJENH,
KOMIIBIOTEPHBIN KCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOJCIMPOBAHHUS

4.4 UuciieHHOe pelieHre YPaBHEHHH ¢ MOMOIIBIO TOI00pa mapameTpa

4.5 Tabnuunble (pensUOHHBIC) 0a3bl MaHHBIX. Tabnuia - MPeNCTaBICHHWE CBEICHHH 00

ONHOTHUITHBEIX 00bekTax. Iloie, 3anucek. Kimrou Tadmunel. Padora ¢ roTroBoi 0a30ii JaHHBIX.
3armonHenne 0asbl JaHHBIX. [loMck, copTUpoBKa M (UIBTpaIMs 3amuceid. 3ampochl Ha
BBIOOPKY JaHHBIX. 3aMPOCHI ¢ ITapaMeTpaMu. Beraucisiemsbie 1mostst B 3arpocax.
MHuorortabnuunble  0a3bl  JaHHBIX. TWUIBI CBsI3eM MeXAy TabmumaMu. 3ampochl K
MHOI'OTA0JHYHBLIM 0a3aM JaHHBIX

Jns mpoBefeHHs] €IMHOTO TOCYAapCTBEHHOrO 5k3amMeHa mo uHpopMmaruke (nmainee - EI'D mo

nH(pOpMaTHKE) HUCHOIb3yeTcs NepedeHb (KoAudukaTop) HpoBepsieMbIX TpeOOBaHUN K pe3ylbTaram

OCBOCHHUSI OCHOBHOH 00pa30BaTebHON MpPOrpaMMbl CpPEIHEro OOLIero oO0pa30BaHUsS M 3JIEMEHTOB

COZlepKaHUSL.

IIpoBepsiembie Ha EI'D no undopmaruke TpedboBaHus K pe3yibTaTaM 0CBOEHHS

OCHOBHOI1 00pa30BaTe/IbLHON MPOrPAMMBI CPeHEr0 001ero 00pa3oBaHusl

Kon

MIPOBEPSIEMOTO
TpeboBaHus

[TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM PE3YJITaTaM OCBOCHHSI OCHOBHOM
o0pa3oBareIbHOI MPOrpaMMbl CpEIHEro 0011ero 00pa3oBaHMs

I.

3HatTh (HOHUMATBH)

1.1

[loHMMaHNe OCHOBHBIX NMPHHLMUIOB YCTPOWCTBA U (PYHKIMOHUPOBAHHUS COBPEMEHHBIX
CTAllMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB; TEHICHIMM pPa3BUTHS KOMIIbIOTEPHBIX
TEXHOJIOTH; BJIa/IeHHe HaBbIKaMU pabOoThI C ONEPALMOHHBIMHM CUCTEMaMH U OCHOBHBIMHU
BUJIAMU MPOTPaMMHOrO oOecredeHus AJisi pelleHus Y4eOHbIX 3ajlad MO BbIOpaHHOMU
CHelMaIN3alun

1.2

Hanuuune npencraBineHnii o 6a30BbIX MPUHLMIIAX OPraHU3alMU U (YHKIIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEU

1.3

[ToHMMaHNe OCHOBHBIX MPUHIUIIOB JUCKPETH3AIUH PAa3IMYHbIX BUJI0OB HHPOPMALIUH

1.4

[ToHnMaHue 0a30BbIX AJTOPUTMOB OOpPaOOTKM YMCIOBOM M TEKCTOBOM HMH(popManuu
(3anMch 4YMcen B TO3MIMOHHOW CHCTEME CUMCIEHHUS, JCIMMOCTh LENbIX YHCET;
HaXO0XJIEHHE BCEX MPOCTHIX YUCEN B 33JJaHHOM JHana3oHe; 00paboTka MHOrOpa3psIHbIX
L[EJIbIX YHCEeJI; aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3Hanne (YHKIMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX CPEICTB  CpEedbl
a3pabOTKH

1.6

BrageHre OCHOBHBIME CBEICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3TaHUS
1 pabOThI C HUMH

1.7

[loHrMaHne BO3MOKHOCTEW U OTpaHUYEHUIN TEXHOJIOTUI UCKYCCTBEHHOIO MHTEIJIEKTA B
pa3IMYHbIX 001acTAX; HAJIMYMeE MPEeACTaBIeHUI 00 HCIONIb30BaHUN MH(OPMAIIMOHHBIX
TEXHOJIOTHH B Pa3JIMYHbIX MPO(PeCCHOHATBHBIX chepax

1.8

BilaneHne TeopeTMYECKMM anmaparoM, MO3BOJSIOIIMM OCYLIECTBIATh MPEACTaBICHUE
3aJlaHHOT0 HATYpaJbHOIO YHCIA B pPa3JIMYHBIX CHCTEMAX CYMCIICHHS; BBIIOJIHATH
peo0pa3oBaHusl JIOTHUYECKUX BBIPAKEHHUI, HCIIONIb3ysl 3aKOHBI ayreOpbl JIOTHKU;




OTpEeNeNsITh Kpardyallliuii MyTh BO B3BEHICHHOM Tpade W KOJWYECTBO MYTEH MEKIY
BEpIIMHAMU OPUEHTHUPOBAHHOTO AI[MKIMYECKOT0 rpada

YMeTh

YMEHUE UCII0JIb30BaTh KOMITBIOTEPHO-MaTEMaTUYeCKre MOEIH JIJIsl aHaJIu3a OObEKTOB U
MIPOLIECCOB: (POPMYIIUPOBATEH II€Th MOJACIUPOBAHUS, BHIMOIHATh AHAIHM3 PE3YIBTATOB,
MIOJTy4YE€HHBIX B XO/I€ MOZICIIMPOBAHUS; OLIECHUBATh a/IEKBATHOCTH MOJIEIIA MOJIETTHPYEMOMY
00BEKTY WM TIPOIECCY; MPEICTABISITh PE3yAbTAThl MOJCIIMPOBAHUSI B HAIVISTHOM BUJIC

2.2

YMeHue Kiaccu(pUIMPOBaTh OCHOBHBIE 33Jaud aHajM3a JaHHbBIX (IIPOrHO3UPOBAHHE,
KJaccu(UKaIus, KIacTepu3alys, aHajIu3 OTKJIOHEHH); TOHUMATh MOCIIEeI0BATEIbHOCTD
peleHys 3a]ja4 aHaJIn3a JaHHbIX: COOp IEPBUYHBIX JaHHBIX, OUUCTKA U OLIEHKA KayecTBa
TaHHBIX, BEIOOp U (WJIM) IOCTPOCHUE MOAEIH, IPeoOpa3oBaHUEe TAHHBIX, BU3YaJIN3alUs
JJAaHHBIX, UHTEPIIPETALUS PE3yJIbTaTOB
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YMeHue onpeaensaTb HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, IPa)UYECKUX U 3BYKOBBIX
JaHHBIX NP 33JaHHBIX MapaMeTpax AWCKPETH3alMU. YMEHHE OIpPECISTh CPEIHIO0
CKOPOCTb Iepeaynl JaHHbBIX, OLIEHUBATH M3MEHEHUE BPEMEHHU MEpeaavn IPU U3MEHEHUN
MH()OPMAIMOHHOTO 00bEMa JAHHBIX U XapaKTEPUCTHK KaHalla CBSA3U
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YMeHue CcTpouTh Kof, 00ecleurBaOUi HAMMEHbBIIYI0 BO3MOXKHYIO CPEIHIOI JJIHMHY
COOOLIEHHUs IPU U3BECTHOM YacTOTE€ CUMBOJIOB

2.5

YMeHuEe HCNOJb30BaTh MPU PEUICHWH 337a4 CBOMCTBA IMO3UMUMOHHOW 3allMCH YHCEIl,
AJITOPUTMBbI ITIOCTPOCHHUS 3alIMCH YHUCIIA B MO3UIIMOHHOW CUCTEME CUMCIICHUS C 3aJaHHBIM
OCHOBAaHMEM M MOCTPOEHUSA YHCIIA MO CTPOKE, COAEpMAUIEH 3aluCh 3TOrO0 YHCIA B
[MO3ULIMOHHOM CHUCTEME CUMCIEHUS C 3aJaHHbIM OCHOBAaHHWEM; YMEHHE BBIIOJHATH
apuMeTHYeCKHEe OTepaIluy B MO3UIIMOHHBIX CHCTEMAaX CUHCIICHUS

2.6

YMeHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHWE B JAU3BIOHKTUBHOW U KOHBIOHKTUBHOMN
HOPMaJIbHBIX (popMax Mo 3amaHHOW TaOIWIlE HMCTUHHOCTH; HCCIEN0BaTh 007acTh
WUCTUHHOCTH BBICKa3bIBAHHSA, COJCPIKAIEr0 MEpEeMEHHbIC, pelIaTh HECIOXKHbIC
JIOTHUYECKUE YPABHEHUS

2.7

YMeHue pemarh aJropuTMUYECKHE 3a/laud, CBsI3aHHBbIE C aHANIM30M TpadoB (3aaauu
MTOCTPOEHHUSI ONTUMAJIbHOTO MyTH MEXIY BepLIMHAMH rpada, onpeneneHns KoauuecTBa
a3JIMYHBIX ITyTeH MEX/1y BepIIMHAMH OPUEHTHUPOBAHHOIO allMKINYECKOro rpada)

2.8

YMEHHE UCITONIB30BaTh IEPEBbS IIPU AHAJIN3E U TOCTPOCHHUH KOJIOB U JIJIS IIPEICTABICHUS
apu(METHYECKUX BBIPAXKEHHUH, NMPU PElICHUH 3a/ad MOMCKa U COPTHPOBKH; YMEHUE
CTPOUTH JEPEBO WUIPHl MO 3aJlaHHOMY aJIrOpUTMY; pa3pabaThiBaTh U 0OOCHOBBIBAThH
BBIUTPBIITHYIO CTPATErUIO UTPbI

2.9

YMmenune AHAJIM3UpPOBaTh AJI'OPUTMbI C HCIIOJIB30BAHUEM Ta6J'II/III TPaCCUPOBKU;
OIPEACIIATH 0e3 UCIIOIb30BaHUS KOMIIBIOTEpA PE3YJbTAThl BBIITOJIHCHHA HCECIIOXHBIX
IIporpamMm, BKIIIOYAIOIIWX IUKJIbI, BCTBJICHUA W MTOANPOTrpaMMbl, IIPpU 3aJaHHBIX
HCXOOHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIO0XKHOCTb HU3ydyaeMblIX B Kypce 0a30BbIX aJllTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKA MacCHBa, MepeOOpHBbIE aITOPUTMBI,
JIBOMYHBINA MOUCK) U MPUBOIUTH MPUMEPHI HECKOIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTH
JUISL pELLIEHUs] OJHOM 3a/1auu

2.11

Bragenue yHUBEpCaJbHBIM SI3BIKOM IPOrpaMMHUpOBaHus Bbicokoro ypoBHs (Ilackanb,
Python, Java, C++, C#), npeacraBieHussMUd O 0a30BBIX THUIAX JAaHHBIX U CTPYKTypax
JAHHBIX; YMEHHME MCIIOJIb30BaTh OCHOBHBIE YIPABISIOIUME KOHCTPYKIIMH;, YyMEHHE
OCYILECTBIIATh aHAIMU3 MPEIIOKEHHOM NpPOTrpaMMBL: ONpPENENsATh Pe3yNbTaThl paboTHI
[IPOrpaMMbl TPU 3a/laHHBIX HCXOJHBIX JAHHBIX; ONPENENATh, MPH KaKUX HCXOAHBIX
JAHHBIX BO3MOXKHO IIOJyUYEHHUE YKa3aHHBIX PE3YJIbTaTOB; BBIABISITH JIaHHBIE, KOTOPBIE
MOTYT MPHUBECTU K OIIMOKEe B paboTe MporpaMMbl; (GOpPMYIHPOBATH MPEUIOKEHUS IO
YAYUIIEHHIO IPOrPAMMHOTI0 KO/1a

2.12

YMeHue peaan3oBbIBATH HA BBIOPAHHOM JJISi M3YYEHHUS S3bIKE IPOrpaMMHUpPOBaHUS

BbicOKOr0 ypoBHs (ITackane, Python, Java, C++, C#) TunoBsie aIropuTMbl 00pabOTKH




YUCEJ, YMCIIOBBIX MOCIIEIOBAaTEIBHOCTE M MACCHBOB: INPEACTABICHUE YHCIIA B BHJIE
HaOopa MPOCTHIX COMHOXKHUTENECH; HAX0KICHIHE MAaKCUMAThHON (MUHUMAIBHON) [UQPHI
HaTypajJbHOIO YHWCJA, 3alMCAaHHOIO B CHUCTEME CUUCIEHUS C OCHOBAHHEM,
HenpepblmarommM 10; BeUUCICHHEe 0000IMIEHHBIX XapaKTePUCTHK AIIEMEHTOB MacCHBa
WIM  YHCIOBOW  MOCJENOBaTeIbHOCTH  (CyMMBbI,  IMPOU3BEACHUS  CPEAHETO
apuMeTHuecKoro, MUHUMAJIBHOTO M MaKCUMAJIbHOTO D3JIEMEHTOB, KOJIMYECTBA
AJIEMEHTOB, YIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHUIO); COPTHPOBKY JIEMEHTOB MaCcCHBA;
yYMEHHUE UCIOB30BaTh B IPOrpaMmax JaHHbIE PA3IMYHBIX TUIIOB C YUYETOM OTpaHUYCHUI
Ha JMana3oH UX BO3MOXKHBIX 3HAYEHUH, IPUMEHATH MPU PEUICHUU 3a/1a4 CTPYKTYpbI
JAHHBIX (CIHMCKHU, CIOBapH, CTEKU, OYEpPEIH, ICPEBbs); MPUMEHSTh CTaHJAPTHBIE U
COOCTBEHHBIE MOIPOrPaMMBI JIJIsl 00paOOTKH YHCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;
WCIIONIb30BaTh TIpU  pa3paboTKe MporpaMM OWOMMOTEKH TOAMPOTPaMM; yMEHHE
WCIIOJIb30BaTh CPEJCTBA OTVIAJIKU IPOrPaMM B Cpejie TPOrpaMMHUPOBAHMS

2.13

YMEHUE UCHOIb30BaTh 3JIEKTPOHHBbIE TaONULbBl [ aHaiau3a, NIpPEICTaBICHUS U
00pabOTKHU NaHHBIX (BKJIHOYAs BHIOOP OMTHUMAIBHOTO PEIICHHS, MOAOOp JUHUN TPEHA,
pelieHre 3aay NPOrHO3UPOBaHNs); YMEHUE HCIOIb30BaTh TaOIUUHbIE (PENSLUOHHbIE)
0a3bl JAaHHBIX U CITPABOYHBIE CHCTEMBI

2.14

YMeHHe OpraHN30BBIBAThH JIMYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C MCIIOIB30BAHUEM
Pa3NUYHBIX CPEACTB LM(POBBIX TEXHOJOTUH; MOHMMAaHUE BO3MOXHOCTEH IM(PPOBBIX
CEPBHCOB IrOCY/IaPCTBEHHBIX YCIYT, HU(POBBIX 00pa30BATEIBLHBIX CEPBUCOB

IlepeuyeHnb 3;1eMeHTOB coep:kaHusl, npoBepsieMbiX HA EI'D nmo ungopmaruke

Kon

[IpoBepsieMblii AIEMEHT COAECPIKAHMUSI

[{udposast rpaMOTHOCTH

1.1

OCHOBHBIE  TCHACHIIMM pPa3BUTHS KOMIBIOTEPHBIX TexHojorumid. IlapamienbHbie
BBEIYHCIICHHUS. MHOTONPOIIECCOPHBIE CHUCTEMBI. PacmpenenéHHble  BBIYHCIUTEIIBHBIC
CUCTEMBI 1 00paboTKa OOJIBIINX JTaHHBIX

1.2

[IpyHIMIBI TOCTPOEHMSI U allapaTHble KOMIIOHEHTHI KOMIIBIOTEpPHBIX ceTel. CereBble
npotokonbl. Cetb MHTepHeT. Anpecanus B cetu WutepHer. Ilpotokonsr creka TCP/IP.
CucreMma noMeHHBIX UMEH. Pa3nenenne [P-cetu Ha MOICETH C MOMOIILI0 MACOK IOACETEH

1.3

daiinosas cucrema. [lonck B daiinoBoil cucteme. [IpuHIUIBI pa3MeIeHnss 1 IMEHOBAHUS
¢aiinoB B joaroBpeMeHHoM naMsatu. [11abnonsl as onucanus rpynin (aiaos

1.4

CkopocTh mepenayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU Iepenadd OT HWH(POPMALMOHHOTO
00b€Ma JaHHBIX U XapaKTEPUCTUK KaHaJla CBS3U

1.5

HIudpoBanue naHHbX. CUMMeTpUYHbIe U HecuMMeTpuuHble mudpsl. [Hudps mpoctoit
3amensl. [ludp He3aps. Hludpp Bukenepa. Anroputm mudposanust RSA

1.6

Kopl, mo3Bostone 00HapyKUBaTh U UCIPABIATH OLIMOKH, BO3HUKAIOIUE ITPH Mepeaade
nanHbIX. Paccrosnne Xammunra. Konuposanue ¢ nopropenuem 0utos. Koasl Xsmmunra

Teopernyeckue 0CHOBBI HH()OPMATUKU

2.1

JIBonuHOoe KoaupoBaHHe. PaBHOMEpHBIE W HEpaBHOMEpHBIE KOAbl. JlekonupoBaHue
COOOIICHNH, 3alMCaHHBIX C TIOMOINBIO HEPABHOMEPHBIX KOAOB. YcioBue daHo.
[TocTpoenue ONHO3HAYHO NEKOJUPYEMBIX KOIOB C IIOMOIIBIO JEpEBa

2.2

Teopernueckue moaxoisl K OLEHKE KoiaudecTBa HMH(popmaruu. EnuHMIBI H3MepeHus
kommuecTBa MHGopManuu. AJ(paBATHBINA TMOAXOA K OIEHKE KOJWYECTBA WH(OPMAIIUU.
3akoH agauTuBHOCTH MHpOopMaruu. Popmyna Xaptau. MHbopmanus U BEepOSTHOCTb.
®opmyna [lleHHOHA
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Cuctembl cuucienusi. Pa3BépHyTas 3amuch HENbIX U JAPOOHBIX YHCENT B MO3UIIMOHHOMN
cucreme cuucieHus. CBoicTBa MO3ULIMOHHOMN 3allMCH YUCIIA: KOJIMYECTBO HU(p B 3alHCH,
[IPU3HAK JEIMMOCTH 4YMCIa Ha OCHOBAaHUE CHCTEMBI CUMCIIEHHs. AJTOPUTM IEpPEeBOAA
[EJIOT0 4YHCIIa U3 P-MYHOW CHCTEMBI CUUCIEHHMS B JECSATHYHYI. AJITOPUTM IEpEBOAA
KOHEYHOW P-muHOW ApoOM B JECATUYHYIO. AJTOPUTM NEpeBoja LEJNOro 4Yucia u3




NECATUYHON CUCTEMBI cunciieHus B P-uunyro. [lepeBon koHeuHOM AecaTuaHoi Apoou B P-
I/I‘IHyIO. I[BOI/I‘IHaSI, BOCLMepI/I‘-IHa}I n I_HeCTHaIILIaTepI/I‘-IHaSI CHUCTCMbI CUYMCIICHHA, CBA3b
MEX1y HUMH. Apu)METHISCKHUE ONIepaIlii B MTO3UIIMOHHBIX CHCTEMAaX CUHUCICHUS
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TpOI/I‘lHaH YpaBHOBCUICHHAsA CHUCTEMA CUHCICHUA. I[BOI/ILIHO-I[GCHTI/I‘IHEUI CHUCTCMA
CUHCJICHHUA

2.5

KomupoBanue tekctoB. KomupoBka ASCII. OpnoGaiitHeie komupoBku. CraHmapt
UNICODE. Kommpoka UTF-8. Omnpenenenue MHPOPMAIMOHHOTO 00bEMa TEKCTOBBIX
COOOIIIEHNI

2.6

KoaupoBanue uzobOpaxenuid. Onenka nHGOpMaoHHOro 00béMa rpa)uuecKux JaHHBIX
[P 3a/IaHHBIX pa3pelleHUH 1 [TyOuHe KOMUpoBaHus 1iBeTa. L[BeToBBIC MOIENH.
Koaupoanue 3Byka. OnieHka nH(POPMALMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX TP 3a/IaHHBIX
JaCTOTE AMCKPETH3ALNH U PA3PSITHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. IlonsTre BbicKa3piBaHUS. BpickasbiBaresnbHbie (OpMBI (IPEAMKATHI).
KBaHTOpB! cymiecTBOBaHUS U BceoOwmHoctu. Jlornyeckue omnepauuu. TaGmuiisl
MCTUHHOCTHU. Jlornueckue BolpaxkeHus. Jlornueckue ToxaecTsa. Jlornyeckue onepanvu u
ollepalyy HaJl MHOXECTBAMH.

3aKOHBI aareOpbl JIOTHKU. DKBUBAJIEHTHbIE IPe0Opa30BaHMsI IOTHYECKUX

BbIpaKCHUI. Jlornueckue ypaBHEHHs U CUCTEMBl YPaBHEHUH.

Jlornyeckue GyHKIHUU. 3aBUCHMOCTH KOJTMYECTBA BOSMOXKHBIX JIOTHIECKUX

(GyHKLMH OT KOJIMYECTBa apryMEHTOB.

KanoHnueckue gopmbl JJIOTHUECKUX BbIPaXKEHHM

2.8

COBepI_HeHHBIe JAU3BIOHKTHBHBIC KOHBbIOHKTUBHBLIC HOPMAJIBHBIC q)OpMBI, AJITOPUTMBI HUX
IIOCTPOCHUA 110 Ta6n1/1ue NCTUHHOCTHU

2.9

Jlornueckue sneMeHTHl B cocTaBe Kommbiorepa. Tpurrep. Cymmartop. MHoropa3psaHblil
cymmarop. Iloctpoenue cxem Ha JIOTMYECKHMX 3JIEMEHTax IO 3aJaHHOMY JIOTUYECKOMY
BBIPXKEHHIO. 3aITUCh JIOTHYECKOTO BBIPAKEHHUSI 110 JIOTUYECKOU cXeMe

2.10

Mogenu u  MonenupoBanue. llenn  mopenupoBaHus.  AJEKBaTHOCTb — MOJIENIH
MOZIeTUpyeMOMy 00beKkTy wuiau mporeccy. dDopmanuzanus NPUKIAJHBIX — 3ajad.
[IpencraBnenne pe3yabTaTOB MOJEIUPOBAHMUS B BHUJE, YIOOHOM JJisi BOCHPHUSTHS
4yesoBeKoM. [ paduueckoe npepcraBieHue JaHHBIX (CXeMBbl, TaOJIUIIbL, TPAPUKH).

2.11

[Ipencrasnenue 1eNbIX YUCEN B MaMITH KoMIbioTepa. OTpaHUYEeHHOCTh JTHAma3oHa YHCel
[pU OFPAHMYEHUH KOJIMYECTBA pa3psaoB. Ilepenonnenue paspsaHon ceTku. be3z3sHakoBbie
Y 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OUT. J|BOWYHBIM TOTOJHUTEIBHBIM KOJI OTPUIIATEIHHBIX
quces.

[loOburoBrle normyeckue onepauuu. Jlormueckuil, apudmeTnyeckuid M IUKIMYECKHUH
casuru. [lTudpoBanue ¢ momoliso MoOUTOBOM oneparun "uckrouatomiee MJIN"

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHCCJI B ITaMATHU KOMIIBIOTEPA. 3Haqa1ua$1 YacCTb 1 IOPSAIO0K
qucia. Z[I/IaHaSOH 3HAYECHUI BCIICCTBCHHBLIX YUCCII. HpO6J'ICMBI XpaHCHUS BCHICCTBCHHBIX
YHCCJI, CBA3AHHLIC C OrPAaHHUYCHUCM KOJIMYCCTBA Ppa3psAd0B. Brmonaenune onepaunﬁ C
BCIICCTBCHHBIMHA YK CJIaMH, HAKOIIJICHUC OIIMOOK IIPpU BBIYUCIICHUAX

2.13

I'padppr. OcHoBHble ToHATHA. Bunel rpados. Omnucanue rpagoB C MOMOIIBIO MAaTpPHIIL
CMEKHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTU. PelieHne alropuTMHUECKUX 3ajaad,
CBSI3AHHBIX C aHaJM30M rpadoB (MOCTPOCHHE ONTHUMAIBHOTO MYTH MEXAY BEpIIMHAMU
rpada, oOmpeneNeHHe  KOJIMYEeCTBa  pa3IMYHBIX  MyTed  MeXAy  BepLIMHAMHU
OPHUEHTHPOBAHHOTO AIMKINYECKOTO rpada)

2.14

JepeBbsi. bunapnoe nepeo. JlepeBbs noucka. Criocobsl 06xona nepesa. [Ipencrasnenue
apudmeTnyecKkux BbIpaKeHUH B BHIE jAepeBa. Vcmonb3oBaHue rpadoB U J1€peBbEB MPU
OINMCAaHUH 00OBEKTOB U MPOILIECCOB OKPYKAIOIIETO MUPA

2.15

JluckpeTHbIe UTPHI ABYX UTPOKOB ¢ TosHOM nHpopmanueit. [loctpoenue nepesa nepedopa
BapHAHTOB, OINHCAHWE CTpaTerMd Wrpbl B TaOnu4yHOW (opme. BwiUrpeImHbIe U
IMPOUTPBIIIHLIC ITO3HUITHH. BI)II/IFpI)IIHHI)Ie CTpaTerun




2.16

CpencTBa HCKyCCTBEHHOTO WHTeIUIeKTa. WaeHTudukamus W TOWCK HW300pakKeHH,
pacriozHaBaHue 1ul. Vcronb30BaHHE METOJJOB UCKYCCTBEHHOTO MHTEIUIEKTA B 00YJarOIuX
cucremax. lcnonp30BaHME METOJOB HCKYCCTBEHHOTO HHTEIUIEKTa B POOOTOTEXHHKE.
WNurepHer Beme. HeltpoHnHsle cetu

AJNTOpUTMBI U TPOrPaMMHUPOBAHUE

3.1

dopmanuzanus MOHATHS aiaroputMa. MammHa TeropuHra Kak yHUBEpCallbHas MOZENb
BBLIUUCICHUI

3.2

OneHka CIOXXHOCTH BbIUMCICHHHE. Bpems paGoTel 1 00bEM HCIONB3yeMON MaMATH, UX
3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX AaHHBIX. OIlEHKa aCUMIITOTUYECKOM CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI MOJUHOMHUAIBHOU CIOKHOCTH. llepeGopHbIe aaropUTMBI.
[IprMmephl pa3aMuHbIX aITOPUTMOB PEIIEHUs OJHOM 3a/1a4ul, KOTOPhIE UMEIOT Pa3InYHYIO
CIIO)HOCTh

3.3

Omnpenenenrne BO3MOXKHBIX Pe3yJbTaroB padOThl NMPOCTEHUIINX AJITOPUTMOB YIIpaBJICHUS
VICIIOJIHUTEIIIMUA M BBIYMCIUTEIBHBIX AITOPUTMOB. ONIpefeneHe NCXOIHBIX TaHHBIX, IIPU
KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabrar
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AnropuT™Mbel 00paOOTKM HaTypajlbHbIX YMCEJ, 3alMCAaHHBIX B MO3MLMOHHBIX CHCTEMax
CUUCIICHUS: pa3OMEeHHe 3allMCH YMCIIa Ha OTACIbHBbIC IU(PHI, HAXOXKJACHUE CYMMBI U
npou3BeeHus HUdp, HaX0kKAEHUE MAKCUMaJIbHON (MUHUMAaIbHON) LUPBI.
[IpencraBinenue uucina B BHJE HAOOpa MPOCTBIX COMHOXHUTENEH. AJTOPUTM OBICTPOIO
BO3BE/ICHUS B CTemeHb. IIOMCK MPOCTBIX 4YMCeN B 3a/JlaHHOM JHMAalla30HE C IOMOILBIO
anroputMa "pemero Jparochena"

3.5

MHor opa3spAAHBIC LCJIBIC YMCJId, 3a1a491 I[.]'IPIHHOﬁ apI/I(1)MCTI/IKI/I

3.6

S3pik  mporpammupoBanusi (Ilackans, Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYMCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIE, Joruueckue. BerBienusa. CroxHble
ycnoswust. Llukiet ¢ yenosueM. Lukiisl mo nepemMenHoi. OO0paboTKa JaHHBIX, XPAHSIIIUXCS B
¢aiinax. TexcToBbie U 1BonYHbBIE (aiinbl. DaiinoBbie nepeMeHHbIe ((haliIoBbIe YKa3aTen).
Urenue u3 (aitna. 3anuck B Qaii.

Pazbuenne 3amaum Ha noxzagadd. Ilogmporpammsel  (mpouexypbl M (YHKLHUH).
Vcnonp30BaHuE CTaHIAPTHOM OMOIMOTEKH A3bIKa IPOIPaMMHUPOBAHHUS

3.7

Pexypcus. PexypcuBHble npouenypsl U ¢pyHkiun. Microns3oBaHue cTeka AJisi OpraHU3aIiu
PEKYPCHUBHBIX BBI30BOB

3.8

Uucnennsle Metoasl. TouHoe M MpUOMMKEHHOE pelleHus 3a1aud. UHCIeHHOe pelleHHe
YPaBHEHUH € MOMOIIbIO NoA00pa napamerpa. YncineHHble METO/bl PEIICHUs] YpaBHEHUIA:
MeTO]l mepebdopa, METOA IOJIOBUHHOTO JeneHus. [Ipubmmk€éHHOe BBIYUCIEHHE JUIMH
KpUBbIX. Bpruucnenue miomaneil ¢uryp ¢ HOMOIIBIO YHCIEHHBIX METOJOB (METOJ
MPSIMOYTOJIBHUKOB, MeTo/ Tpaneuuit). [Touck makcumyma (MUHUMyMa) QYHKLUMH OIHOU
[EPEMEHHON METOJIOM MTOJIOBUHHOTO J€JIEHUs

3.9

O0paboTKa CUMBOJIBHBIX JaHHBIX. BCcTpoeHHbIe (QyHKIMH s3bIKa IPOrPaMMUPOBAHUS IS
00pabOTKH CHUMBOJIBHBIX CTPOK. ANTOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK: IOJACYET
KOJIMUECTBA MOSABICHUN CHMBOJIA B CTPOKE, pa3OMeHHe CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CUMBOJIaM, IOUCK MOACTPOKH BHYTPHU JAaHHOM CTPOKH, 3aME€HA HANJAECHHOW MOJCTPOKH Ha
IpYyTylo CTpOKy. ['eHepaiust Bcex CJIOB B HEKOTOPOM aiihaBUTE, YIOBIETBOPSIOLINX
3aJlaHHBIM OorpaHnueHusM. [IpeobpazoBaHue YUCiIa B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBbl U TIOCJIEIOBATEIBHOCTH 4YHCeNl. BbruncieHne 0000IMEHHBIX XapaKTEPUCTUK
DJIEMEHTOB MAacCHMBa WJIM YHCIOBOM TOCIENOBAaTEIHbHOCTH (CYMMBI, TPOU3BEICHUS,
CpeaHero apuMeTHuecKoro, MUHUMAILHOTO U MAaKCHUMAalbHOTO AJIEMEHTOB, KOJTHYECTBA
DIIEMEHTOB, YAOBIETBOPSIONMIUX 3aJaHHOMY YCIIOBUIO). JIMHEHHBIM TMOWCK 3aJaHHOTO
3HAYEHHUS] B MacCHUBe. AJTOPUTMBI PAaOOTHI C JIEMEHTaMH MacCHBa C OJHOKPATHBIM
MMpOCMOTPOM MaccuBa. COpTUPOBKA OJHOMEPHOTO MaccHBa. [IpocTeie METOIBI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BbIOOpa, COPTHUpOBKAa BcTaBKamu). COPTHUPOBKA CIHSHHEM.
beictpass coptupoBka MmaccuBa (anmroput™m  Quicksort). JIBOMYHBIA TIOMCK B
OTCOPTUPOBAHHOM MAaCCUBE




3.11

JIBymMepHbIE MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAacCCHBOB:
3AlMOJIHCHUC ABYMCPHOI'O YHMCJIOBOI'O MaCCHUBA 110 3alaHHBIM ITpaBUJIaM, ITIOUCK DJICMCHTA B
JIBYMEPHOM MAacCCHBE, BBIYMCICHHE MaKCUMyMa (MHHHUMyMa) M CYMMBI 3JE€MEHTOB
JIBYMEpHOT'O MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOILOB IBYMEPHOTO MacCcHuBa

3.12

CrnoBapu (accouuaTWBHBIE MacCUBBI, OTOOpaxeHus). Xom-tadmunpsl. I[locTpoenue
as1(haBUTHO-4aCTOTHOTO CJIOBaps JUIs 331aHHOTO TEKCTa

3.13

Crexu. AHanu3 NMpaBHJIBHOCTH CKOOOYHOTO BBIpaKeHHA. Brrumcienue apudmernaeckoro
BBIPAKEHHU S, 3aMMCAaHHOTO B ocTGuKkcHOU hopme. Ouepenu. Vcnonb3zoBanue odepeau s
BPEMEHHOI'O XpaHEHUS! IAHHBIX

3.14

Anroputmel Ha rpadax. [locTpoeHne MHUHMMAaIBLHOTO OCTOBHOTO J€peBa B3BELICHHOTO
CBSI3HOTO HEOPUEHTUPOBAHHOTO rpada. KoarmuecTBo pa3aiyuHbIX MyTel MEX1y BepIIMHAMA
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada. Aaroputm JedKkcTpsl

3.15

JlepeBbsi. Peanusanus nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JBonuHbIe (OMHApHBIC)
nepeBbsi. IlocTpoenme nepeBa Uid  3aJaHHOTO  apU(METHYECKOTO  BBIPAKCHMSL.
PexypcuBHBIE anropuTMbl 00xona aepeBa. Mcnonb3oBaHue cTeka M ouepenu A o0xona
JepeBa

3.16

JluHaMp4yeckoe IpOrpaMMHpOBAaHME KaK METOJA PEIICHHs 33Jad C COXpPaHEHUEM
[IPOMEXKYTOUYHBIX ~PE3yJbTATOB. 3aJaud, pelacMbleé C I[OMOILIBI0 JUHAMHYECKOIO
MPOrPaMMUPOBAHUS: BBIYMCICHUE PEKYPCHBHBIX (YHKUIUH, TOACYET KOIMYECTBA
BApUAHTOB, 3a1a4U ONTUMHU3ALUH

3.17

[lonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IpOrpaMMUpoOBaHUU. OOBEKTHI U KIIACCHI.
CpoiictBa M MeToabl 00BEKTOB. OOBEKTHO-OPUEHTHPOBaHHBIN aHanmu3. Pa3zpabotka
[porpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO noaxona. MHxamcynsuus,
HaclieI0BaHKe, OJIMMOphU3M

WHbopMalmOHHBIE TEXHOIOTHU

4.1

AnHanuz JaHHBIX. OcCHOBHEIE 3aJla41 aHaJIM3a JaHHBIX: IIPOTHO3UPOBAHUC, KHaCCI/IQ)I/IKaI_II/IH,
KiIaCTCpu3anusda, aHajlIu3 oTkiaoHeHu#. IlociaemoBaTeIbHOCTE pPCIICHHA 3aJja4 aHaJIn3a
JaHHBIX C60p INEPBUYIHBIX JAHHBIX, OYUCTKA W OLCHKA KaU€CTBA JaHHBbIX, BBI60p 151 (I/IJ'II/I)
IIOCTPOCHUEC MOICIIH, HpGO6p330BaHI/IC AAaHHBIX, BU3yaJIu3alusad JaHHBIX, HHTCPIPECTAINA
PE3YJIbTATOB. HpOI‘paMMHBIC cpeacrBa Hu I/IHTepHCT—CepBI/ICH JJI 06pa60TKI/I u
MPCACTABICHHUA JAHHBIX. bonpmmue JaHHBIC. MammuHHOE O6y‘ICHI/Ie

4.2

AHaJIU3 JaHHBIX C TMOMOIIBIO 3JEKTPOHHBIX TaOmuil. BbruncieHue cymMMmbl, CpeaHero
apru(METUYECKOTO, HAUOOJBINEro (HAaUMMEHBINEro) 3HA4YeHUs auana3oHa. BwraucieHue
k03¢ (UIeHTa KOPPENAILUH JABYyX psAA0OB JaHHbIX. [locTpoeHne cTonaduaThiX, TMHEHUaThIX
1 KpyroBsIx guarpamm. [loctpoenue rpadgukos pynkumii. [lonbop muHMM TpeHaa, penieHue
3aJ1a4 MPOrHO3UpOoBaHMsl. Penienre 3a1a4 ONTUMU3AIIH € TIOMOIIBIO AJIEKTPOHHBIX TaOIHIL
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JluckpeTn3anusi MPU  MaTEMaTHYECKOM MOJICITMPOBAHUK HEMPEPHIBHBIX TPOIECCOB.
MogenupoBanue ABUXKeHUS. MojenupoBaHue OMOJOTHYECKUX chcTeM. MareMaThuecKue
MOJIENTM B DKOHOMHUKE. BplUMCIUTENbHBIE SKCIEPUMEHTHI ¢ Moxensmu. OOpaboTka
pe3yabTaTOB DJKCIEpUMEHTa. MeToJ HauMeHbIIUX KBaaparoB. OIEHKa YHCIOBBIX
MMapaMeTPOB MOJICITUPYEMBIX OOBEKTOB H MPOIecCOB. BoccTaHOBIEHNE 3aBUCUMOCTEH 10
pe3yapTaTaM KCIepUMEHTa

4.4

Beposarnoctaeie mozenu. Meronsl Monte-Kapno. HMmurtanmonHoe MoaenupoBaHUE.
CucreMbl MacCOBOTO O0CTYKUBAHUS

4.5

Tabnuunple (pensuuoHHbIE) 0a3bl NaHHBIX. Tabnuila - MpeACTaBICHUE CBEACHUN 00
OIHOTHITHBEIX 00bekTax. Iloie, 3anuchk. Kiorou Tadmunel. Pabora ¢ roroBoi 0a30ii JaHHBIX.
3anomHeHne 0a3bl JaHHBIX. [loWCK, COpTUpOBKAa W (UIBTpAIMs JaHHBIX. 3aMpoChl HA
BBIOOPKY JaHHBIX. 3apPOCHI C MapaMeTpaMu. Beraucnsiembie moJis B 3alpocax.

MHoroTabmuyHbie 0a3bl JaHHBIX. THIBI CBA3EH MEXAy TaOnmuiaMu. BHemrHud Kirod.

]_IeJ'IOCTHOCTB 0a3bl JaHHbIX. 3ar[pocr>1 K MHOTOTa0JIMYHBIM 0a3am JaHHBIX




4.6

TexcToBbIii mponeccop. CpencTtBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM IMPOIIECCOPE.
CTpyKTYypuUpOBaHHBIE  TEKCTOBble  JIOKyMeHThl. CHocku, omnaBieHue. I[lpaBuia
LIUTUPOBAHUS NICTOUHUKOB U 0opMiieHUs OMOIrorpaduuecKux CChUIOK




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT' O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Nudopmaruka. 10 xmacc. bocoa JLJI., bocoBa A.FO. OOmectBo ¢ OrpaHUYeHHOU
otBeTcTBeHHOCTRIO «BMHOM. JlabopaTopuss 3HaHHil»; AKIMOHEpHOE oO0mecTBo «M3mareascTBo
«ITpocsenienue»

Wudopmaruka. 11 xmacc. bocoBa JLJI., bocoBa A.FO. OOmecrBo ¢ oOrpaHMueHHON
orBeTrcTBeHHOCThIO «BMHOM. JlaGopatopust 3HaHMii»; AkuumoHepHoe obmecTBo «l3garenseTBo

«ITpocsenienue»

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

Wndpopmaruka. bazosbiii ypoBenb. 10-11 kmaccel. Komnbrorepusiii npaktukym. bocosa JLJIL.,
Bbocosa A.1O. u np. AknmonepHoe oo6mectBo «M3narenscTBo «IIpocsemnienue», 2021 r.

HNudopmaruka. 3a1auHuK ¢ TUIIOBBIMHU 3a1aHuaMU. 7-11 knaccsl. [lon penakmueii mpogeccopa H.B.
Makaposoii. AkuronepHoe o6miectBo «M3marensctBo «IIpocsemenne», 2020 r.

Kppuios C. C., Uypkuna T. E. EI'D. THOOPMATUKA. TunoBsle 3K3aMeHallMOHHbIE BAPUAHTHI.

20 BapuanToB. OO0 «M3marenscTBO «HarmmonanbHoe odpazoBanue», 2025 r.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
bu6mmoreka [IOK

https://www.yaklass.ru/

https://foxford.ru/

https://uchi.ru/

https://oblakoz.ru/

https://resh.edu.ru/

https://fipi.ru/
https://infourok.ru/

http://festival.1september.ru

https://media.prosv.ru
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