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Pabouas mporpamma mno yuyeOHomy mnpeamery «MHpopmaruka» (0a30BbIii ypoBeHb) (Hajnee

COOTBETCTBEHHO — IporpamMma no uHpopmaTuke, HHPOPMATHUKA) BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
cojiep>kaHue 00y4eHus, INIAHUPYEMbIe Pe3yJIbTaThl OCBOCHUS IIPOTPaMMBI IO UH(OpPMATHKE.

[TosicHuTenpHas 3amuMcka OTpakaeT oOlMe WeNMd M 3aJauyd  W3Y4YeHUus HMH(OPMATHKH,
XapaKTePUCTUKY MCUXOJOTUYECKUX MPEANOCHUIOK K €€ M3Y4YeHHIO 00y4YalolUMUCS, MECTO B CTPYKTYpe
y4eOHOro IIaHa, a TaKXKe MOAXO0bI K 0TO0pY coAep:KaHMsl, K ONPEAETICHUIO MNIAHUPYEMBIX PE3yJIbTaTOB
U K CTPYKTYp€E TEMaTHUECKOTO TUIaHUPOBAHUS.

Copepxanue oOydeHHUsI PpacCKpbIBA€T COJEp)KATENbHbIE JMHUM, KOTOPbIE MpeajaraioTcs s
00s13aTEILHOTO U3YYCHHS B KaXKJIOM KJIacCe Ha YPOBHE CpEIHEro 00I1Iero oopa3oBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHHUS MPOTpPaMMbl MO WH(POPMATHUKE BKIIOYAIOT JMYHOCTHHIE,
MeTarpeIMETHbIE Pe3yJIbTaThl 32 BECh MEPUOJ OOyUeHHUs] Ha YPOBHE CPEIHEro oOlero oOpazoBaHMs, a
TaKXe MMPEeIMETHbIE JOCTIKEHUS 00YUarOMEerocs 3a KaX/ablil roJ; 00y4eHusl.

IHosicHUuTEbHASA 3aNIMCKA

Pabouas mporpamma no uHpopmaruke coctaBieHa B coorBeTcTBUU ¢ PI'OC COO u ¢ yuerom
paboyeii MporpaMMbl BOCIIUTAHUS.

[Iporpamma no mH(pOpMATHKE HA YPOBHE CpPEAHETO OOIIEro oOpa3oBaHus AAET MPEACTABICHHUE O
Lemsix, OOmell cTparernu OOy4YeHHWs, BOCIHUTAHUS M PA3BUTHA OOYUYAIOIMIUXCA CPEACTBAMU Y4YEOHOTO
npenmera «MHpopmaTka» Ha 6a30BOM YPOBHE, YCTaHABIMBAET 005A3aTEIbHOE MTPEIMETHOE CO/IEpKAHHE,
IpeIyCMaTpUBAET €ro CTPYKTYPUPOBAHHUE IO pasfesiaM U TeMaM Kypca, ONpeeisieT paclpeieieHue ero
0 KJaccaM (rojgam U3y4eHusl).

[Iporpamma mo uH(pOpMATHKE OMpPEIeNseT KOJMUYECTBEHHBIE M KadeCTBEHHBIE XapaKTEPUCTUKH
y4eOHOro marepuaia JUisi KaXJ0ro roja M3ydeHus, B TOM YHCIE ISl COAEP)KATEIbHOTO HANOJHEHUS
pa3HOTO BHJAa KOHTPOJS (IIPOMEXKYTOUHOM aTTecTali OOy4YarolIUXCsi, BCEPOCCUHCKUX MPOBEPOYHBIX
paboT, roCcyIapCTBEHHONW UTOTOBOW arTtectamuu). [IporpamMmma mo mHGOpMATHKE SIBISETCS OCHOBOM ISt
COCTaBJICHHS AaBTOPCKUX YUEOHBIX MPOrpaMM M Y4eOHUKOB, TOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

VYuebnslii npenmer «HpopmaTuka» Ha ypOBHE CpeTHET0 00IIEro 0Opa3oBaHUN OTPAXKACT:

. CYIIHOCTh UH(POPMATUKU KaK HAyYHOW AMCHUILIMHBI, U3YYaIOLIeH 3aKOHOMEPHOCTH MPOTEKAHUS U
BO3MOKHOCTH aBTOMATH3aLUN UH(OPMAIIMOHHBIX MTPOIIECCOB B PA3IMYHBIX CUCTEMAX;

. OCHOBHBIE O0JIACTH MpPUMEHEHUsT MH()OPMATHKH, MPEXIE BCEro MHPOPMAIMOHHBIE TEXHOJOTHH,
yIpaBlIEHUE U COLUANBHYIO chepy;

. MEXIUCUUIIIMHAPHBIN XapakTep HHPOPMATHKU U UHPOPMAILIMOHHOM NEATEIbHOCTH.

Kypc nndopmatuku Ha ypoBHE CpelHEro oOIIero o0pa3oBaHus SBJSETCS 3aBEPIIAIOIIUM STAIlOM
HETIPEPHIBHOW  TMOATOTOBKH  OOydJamImmxcs B  o0jgacTd  HWHGOPMATHKM ©W  HHPOPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTMM, OH ONHUpaeTcs Ha cojAepKaHHe Kypca HH(DOPMATUKH YPOBHSA
OCHOBHOTO  00miero  oOpa3oBaHHsl W  ONBIT MOCTOSIHHOTO  IPUMEHEHUs  HMH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, JaéT TEOPETHYECKOE OCMBICICHHE, MHTEpIpeTannio U 0000IeHne
3TOTO OIBITA.

B conepxanun yueOnoro npeamera «MHpopMaTHKay BBIICIAIOTCS YETHIPE TEMATUYECKUX pa3fiena.

Paznen «lludpoBas rpaMOTHOCTH» OXBaThIBAET BOIPOCHI YCTPOMCTBA KOMIIBIOTEPOB M JAPYTUX
AJIEMEHTOB IU(POBOrO OKPYXKEHHUS, BKIIOYas KOMIIBIOTEPHbIE CETH, MHCIOIb30BAaHUE CPEACTB
ONEpaIMOHHON cucTeMbl, paboTy B ceTh VIHTepHET U HCIOJIB30BAHUE HHTEPHET-CEPBUCOB,
nH(pOpPMaIMOHHYI0 OE30MaCHOCTD.

Paznen «Teopernueckue OCHOBBI HMH(OPMATHKK» BKJIIOYAaET B ce0s MOHATHHHBIN ammapar
MH(POPMATHUKH, BOIPOCH! KOJUPOBAHHUS MHPOPMALUU, WU3MEPEHUsT MH()OPMAIIMOHHOTO 00bEMaA NAaHHBIX,
OCHOBBI aNTeOpbl JOTUKH U KOMIBIOTEPHOT'O MOJCTUPOBAHHMS.

Pasmen «ANropuTMBI W TPOTPAMMHUPOBAHUE) HAMPABICH HA PAa3BUTHE AITOPUTMUYECKOTO
MBIIICHHSI, Pa3pabOTKy aJrOPUTMOB, (OPMUPOBAHUE HABBIKOB peajM3alldd MPOrpaMM Ha BHIOpAHHOM



SI3BIKE MIPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI.

Paznen «MHpopMaIimoHHbIE TEXHOJIOTUN)» OXBATHIBAET BOMPOCHI MPUMEHEHUs MH(POPMAIIMOHHBIX
TEXHOJIOTHH, peaJn30BaHHBIX B MPHUKIAIHBIX MPOTPAMMHBIX MPOIYKTaX M HHTEPHET-CEPBUCAX, B TOM
qyclie MPHU PelICHUH 3aJa4d aHaIM3a JAHHBIX, UCIOJIb30BaHWE 0a3 JAHHBIX U DJIEKTPOHHBIX TAOIHII IS
peIICHUS TPUKIIATHBIX 3a7a4.

B npuBenéHHOM najnee couepikaHuu ydeOHoro mpeamera «HpopMaTHKa» KypCHBOM BBIJICIICHBI
JIOTIOJTHATEIBHBIC TEMBI, KOTOPhIC HE BXOJAT B O0OS3aTCIIBHYIO MpOTrpaMMmy OOydYeHHsS, HO MOTYT OBITh
MIPETIOKEHBI [T U3YUYCHHS OTACITbHBIM MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIHMCS.

PesyibTaTel 6a30BOro ypoBHS M3ydeHHUs yueOHOro npeaMera «MHpopMaTHKa» OpUCHTHPOBAHBI B
MEepPBYI0 odYepeab Ha oOmyr (YHKIMOHATBHYI TPAaMOTHOCTb, MOJNYyYEHUE KOMIIETEHTHOCTEH st
MOBCETHEBHOM JKU3HU U 0011eT0 pa3BuTHsi. OHU BKIIOUYAIOT B CEOS:

. MMOHMMAaHKE TMPEIMEeTa, KIFOYEBBIX BOIMPOCOB U OCHOBHBIX COCTABISIONIUX JIEMEHTOB M3y4aeMOT0
y4eOHOT0 MpeIMeTa;

. yMEHHE pellaTh TUIOBbIE MPAKTUYECKUE 3a/layd, XapaKTepHbIE ISl UCIOJIB30BAaHUS METOAOB U
MHCTPpYMEHTapUs JaHHOTO y4eOHOro mpeIMeTa;
. OCO3HAaHHE PaMOK M3y4aeMoro y4eOHOTo MpeaMeTa, OrpaHUYCHHOCTH METO/IOB M MHCTPYMEHTOB,

TUTIUYIHBIX CBSI3€H C IPYTUMH 00JIACTAMU 3HAHUS.

OcHoBHas 11enb U3yueHHus yueOHoro nmpeamera «MHdopmaTikay Ha 6a30BOM ypOBHE JJIsl YPOBHS
cpemHero oOmiero oOpa3oBaHus — OOecledYeHHWe JANbHEHUIEro pa3BUTHS MHQPOPMAIIMOHHBIX
KOMHCTGHHHﬁ BBIHYCKHI/IKa, €TI0 'OTOBHOCTH K JKHM3HH B yCJ'IOBI/IHX paBBI/IBaIOH_[eFOCSI I/IH(I)OpMaI_[I/IOHHOFO
o0IIecTBa U BO3pPACTAIOIIEH KOHKYPEHIIMH Ha PhIHKE TpyJAa. B cBs3uM ¢ 3TUM u3y4yeHHe MHPOPMATUKU B
10-11 xiaccax DOKHO 00ECIEUNTE:

. c(hOPMUPOBAHHOCTh  MPEACTAaBICHUH O  poiau  uHOpMaTUKH, HWHPOPMAMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

. C(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIUICHUS;

° C(bOpMI/IpOBaHHOCTB YMCHI/II\/JI pasiimyaTtb q)aKTLI " OICHKH, CPABHUBATH OLICHOYHBLIC BLIBOAbI, BUICTD

UX CBSI3b C KPUTEPUSIMM OLICHMBAHUS M CBS3b KPUTEPUEB C OINPEACIEHHONW CHUCTEMOHN ILIEHHOCTEW,
MIPOBEPATH HA JOCTOBEPHOCTH U 00001IaTh HH(OPMAITHIO;
. c(OPMHPOBAHHOCTh TPEACTABICHUH O BIMAHUM HMHOOPMAIIMOHHBIX TEXHOJOTUH Ha KHU3Hb
4eJoBeKa B OOIIECTBE, MOHMMAHUE COLHUAIBHOIO, 3KOHOMHUYECKOIO, MOJUTHYECKOr0, KyJIbTYpHOTO,
IOPUINYECKOT0, MPUPOIAHOTO0, IPrOHOMHUYECKOIO, MEAMLMHCKOTO M (PU3MOJIIOTMYECKOTO KOHTEKCTOB
MH(POPMALIMOHHBIX TEXHOJIOTH;
. IPUHATHE TMPABOBBIX M ATUYECKMX AaCMEKTOB HMH()OPMALMOHHBIX TEXHOJOIMH, OCO3HaHHE
OTBETCTBEHHOCTHU JIIOJICH, BOBJIEYEHHBIX B CO3JaHME W MCIIOJIb30BaHHE HH(POPMALMOHHBIX CHCTEM,
pacnpocTpaHeHue HHPOpMAIIH;
. CO3JIaHHE YCIIOBHM Ui Pa3BUTHA HABBIKOB y4eOHOH, MPOEKTHOW, HAYYHO-HUCCIICAOBATEIBCKOW U
TBOPYECKOH J1eATEIbHOCTH, MOTUBALIMU O0YYAIOLINXCSl K CAMOPA3BUTHIO.

OoO11ee yuCI0 YacoB, OTBEACHHBIX IS U3yueHust HHpopmaTuku — 68 yacos: B 10 kiacce — 34 yaca
(1 gac B Hegemo), B 11 kmacce — 34 yaca (1 yac B Henemo).

ba3oBblii  ypoBeHb UM3yueHHMs HMH(POPMATUKH 00ECHeunMBaeT IMOATOTOBKY OOydaroImuxcs,
OPMEHTUPOBAHHBIX HA TE CIELUAJIBHOCTH, B KOTOPBIX MH(OPMAIMOHHBIC TEXHOJIOTMU SBISIOTCS
HEOOXOJUMBIMU HMHCTPYMEHTaMHM TNPO(PECCUOHANBHON JAEATENbHOCTH, Yy4YacTHME€ B IIPOEKTHOH U
UCCIIEA0BATEIIbCKON JEATEIbHOCTH, CBSI3aHHOM C MEKIUCLMIUIMHAPDHOM M TBOPYECKOW TEMAaTHUKOM,
BO3MOKHOCTh pEIICHHs 3a7ad 0a30BOTO YPOBHS CIOXKHOCTH ENWHOrO rocynapcTBEHHOrO 3K3aMeHa I10
uHpOpMaTUKE.
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IInanupyemMsblie pe3yabTaTbl OCBOCHHMS NPOrpaMMbl N0 MH(pOpMaTHKe HA YyPOBHE CpeIHEro

o01mero odpasoBanus

JIn4HOCTHBIE pe3yIbTaThl

JlnuHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOyYarOIIMXCS
PYKOBOJACTBOBAThCA C(HOPMHUPOBAHHONW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHWH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LIEHHOCTSIM
pOCCHUHCKOTO OOIIeCTBa, pPACIIMPEHHUE >KU3HEHHOT'O OMbITa U OMNbITa JEATEJIBHOCTH B Ipolecce
peaM3alyy CpeAcTBaMH Y4eOHOTO IMpelMeTa OCHOBHBIX HAINpaBiIeHUH BOCIUTATENBHON AESTENbHOCTH.
B pesynpTate mzyuenus wHGOpPMATHKKA HA YPOBHE CpeIHEro oOmiero o0pa3oBaHHsl y OO0ydaromierocs
OyayT chopMupoOBaHbI CIEAYIOMINE JINYHOCTHBIE PE3YIbTATHL:

1) rpax1aHCKOro BOCIIMTAHUSA:

. OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpPaB M 00sS3aHHOCTEH, yBa)KCHHE 3aKOHA M IPaBOMOPSJIKA,
CO0JII0ICHHE OCHOBOIIOJIATAIOIINX HOPM HH(POPMALIMOHHOTO MTpaBa U MH(POpMAIIMOHHON 6€30MaCHOCTH;

. TOTOBHOCTh  NPOTUBOCTOSITH  MJIGOJIOTMUHM  JIKCTPEMH3Ma,  HAIMOHajIu3Ma,  KceHodoouw,
JUCKPUMHHALIMY IO COLIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIlMOHAJIbHBIM MpPU3HAKAM B BUPTYaJbHOM
MIPOCTPAHCTBE;

2) maTpUOTUYECKOTO0 BOCIUTAHUS: [IEHHOCTHOE OTHOLIEHHE K HCTOPHUYECKOMY  HACIeAHIo,
JOoCTIKeHUsIM Poccuu B Hayke, MCKYCCTBE, TEXHOJOIMAX, NMOHMMaHHE 3HAueHHs MH(OPMATHKH Kak
HAYKH B )KM3HHM COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
. c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOT'O TIOBEJICHHUS;
. CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 W TPUHHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTHPYSICh Ha
MOpaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM uuciie B ceTu HTepHerT;

4) 5CTEeTUYECKOTO BOCIIUTAHUS:
. ACTETUYECKOE OTHOILLEHUE K MUPY, BKIIIOUAsi 3CTETUKY HayYHOTO M TEXHUYECKOTO TBOPYECTBA;
. CMOCOOHOCTh BOCIPUHUMATH pa3IMYHbIE BHUJAbI HCKYyCCTBAa, B TOM YHCJIE OCHOBaHHbIE Ha
MCTOJIb30BAaHUU MH()OPMAIIMOHHBIX TEXHOJIOTHA;

5) ¢hu3HUeCKOTro BOCIIMTAHUS:

. c(OPMHPOBAHHOCTh 3/I0pPOBOTO U 0e30macHOro obpa3a KH3HH, OTBETCTBEHHOI'O OTHOILEHUS K
CBOEMY 3/IOPOBBIO, TOM YHCJIC W 3a CUET COOMONeHMs TpeOOBaHM O€30MacHOM IKCIUTyaTallui CPEJICTB
MH(OPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyIOBOTO BOCITUTAHHUS:

. TOTOBHOCTh K AaKTUBHOM [IE€ATENbHOCTH TEXHOJOTHYECKOW U COLMAIbHON HAalpaBiICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIIOIHSTH TaKyIO JAESTEIbHOCTD;

. uHTepeC K cdepam NpodecCHOHANBHON NEATeNbHOCTH, CBA3aHHBIM € HWH(POPMATUKOM,
MpPOrpaMMUPOBaHUEM W WH(POPMAIMOHHBIMU TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTIDKEHUSX
MHPOPMATUKHA U HAYYHO-TEXHHYECKOTO IpOorpecca, YMEHHE COBEpIIATh OCO3HAHHBIA BbIOOp OymyIueit
npodeccuu U pealn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;

. TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHUIO HA MPOTSHKCHUH BCEH JKHU3HU;

7) 3KOJIOTUYECKOTO BOCIIUTAHUSI:

. OCO3HaHHUE II100AJIbHOTO XapaKTepa HKOJIOTMYECKUX MPOoOJIeM U MyTel X pelIeHUs, B TOM YHCIe C
y4€TOM BO3MOKHOCTEN NH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI;

8) LICHHOCTH Hay4YHOI'O IIO3HAHMSL:

. c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
MHPOPMATUKH, TOCTIXKEHUSM HAyYHO-TEXHHUYECKOTO IMporpecca U OOIIECTBEHHOW MPaKTHKH, 3a CUET
MOHUMAHMS POJIM WH(POPMALMOHHBIX PECYPCOB, MH(POPMALMOHHBIX MPOIECCOB M MH(POPMALMOHHBIX
TEXHOJIOTHI B yCIIOBUAX IM(POBOIT TpaHCcPopManuu MHOTHX cep KU3HU COBPEMEHHOTO OOIIECTBA;
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. OCO3HaHUE IICHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH IIPOCKTHYIO H
HCCIIEA0BATENBCKYIO0 AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.
B mpouecce AOCTHXEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMS MPOTPaMMBI 1O HWH(POpPMATHUKE Y

o0yyaromuxcs COBEPILEHCTBYETCA IMOYUOHATILHDLIL UHmeN1eKm, MIPEIITOJIAT A0
c(hOpMHUPOBAHHOCTb:
. CaMOpETyJIMPOBaHUsI, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE

MOBE/ICHNE, CIOCOOHOCTh aAANTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;
. BHYTPEHHEH MOTHBALlMHU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHMKEHHIO LIEJTH U YCIEeXy, ONTUMHU3M,
WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXO/IS U3 CBOMX BO3MOXKHOCTEH;
. SMMATHH, BKIIOYAIOIEH COCOOHOCTh MOHUMATh SMOIMOHATHHOE COCTOSIHHE APYTUX, YUYUTHIBATH
€ro MpHU OCYIIECTBICHUN KOMMYHHUKAIIUU, CIOCOOHOCTh K COYYBCTBHIO M COTICPEKUBAHUIO;
. COILIMATIbHBIX HABBIKOB, BKJIFOYAOIIUX CIIOCOOHOCThH BBICTPAWBATh OTHOIICHUS C APYTHMH JIIOJIEMU,
3a00TUTbHCS, IPOSBISATH UHTEPEC U pa3peliaTh KOHMIUKTHL.

MertanpeameTHble pe3yJibTaThI

B pesynbrare wu3yueHus WHPOPMATHKM HA YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
y oOyuatomerocst 0yayT chopMupoBaHbl COPMHUPOBAHBI METANPEAMETHBIE PE3YyJIbTAThl, OTPAKEHHBIE
B YHHUBEPCAIbHBIX YUYEOHBIX [EHCTBUSX, a WMEHHO - TIO3HABaTEIIbHbIC YHUBEPCAIbHBIC Y4eOHBIC
JNEUCTBHS, KOMMYHHKATHBHBIC YHHUBEpCAIbHBIE ydeOHBbIC JEHUCTBHUS, PETrYyJISTHBHBIC YHHUBEPCAIbHBIE
y4eOHBIC JCHCTBUS, COBMECTHAS ICATEIHHOCTb.

Ilo3nasamenvhbie yHugepcanbHule yiebnbie 0eticmeus.

ba3zosvie nocuueckue oeticmeusi:

. CaMOCTOSITEITLHO (POPMYTUPOBATH U AKTYATU3UPOBATH IIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
. YCTaHABJIMBATh CYIICCTBCHHBIH MpPH3HAK WM OCHOBAaHHWS JUIS CPAaBHCHHUS, KIACCU(UKAIMH |
0000I1ICHHS;

hd OHpC,Z[CJ'I}ITB neian ACATCIbHOCTH, 3aJaBaThb HapaMeprI nu KpI/ITepI/II/I HUX OJOCTHUXKCHUA,

° BBISABJIATH 3aKOHOMCpHOCTI/I nu HpOTI/IBOpe‘II/I}I B paCCManI/IBaeMBIX SIBJICHHUAX,

. pa3pabarbiBaTh IUIAH pELICHUs NpoOJeMbl ¢ y4€TOM aHajdM3a MMEIONIMXCS MaTepUalbHBIX |

HEMaTepHUabHbIX PECYPCOB;

. BHOCHUTbH KOPPEKTHUBBI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM, OLICHUBAThH
PHUCKU MOCIEACTBUM EATENIbHOCTH;

. KOOPJUHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBUAX pEaJbHOTO, BHPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

bazosvie uccnedosamenvckue oeticmeus.:
. BIIQJICTh HABBIKAMH Y4YEOHO-MCCIIEOBATEILCKOM U TMPOCKTHOW JEeATEIIbHOCTH, HaBBIKAMH
paspelieHus: mpoodiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY MOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMNYHbIX METOJ0B IMO3HAHUS;
. OBJIAJIETh BHJIAMHU JIEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro WHTEepIIpeTalny,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3IMYHBIX Y4EOHBIX CHUTyallMsX, B TOM 4YHCIIE€ NPU CO3JaHHUU
y4e€OHBIX M COIUABHBIX TPOEKTOB;
. dbopMHpOBaHNE HAYYHOIO THIIA MBIIUICHUS, BIIaJIeHUE HAyYHON TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHSATUSAMH U METOJAMU;
. CTaBUTHh U POPMYIUPOBATH COOCTBEHHBIE 3a/1aUl B 00pa30BaTEIILHOM JESATEIILHOCTH U KU3HEHHBIX
CUTYaIUX;
. BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBS3M M AKTyaJU3UpPOBATh 3aJady, BBIIIBUTAaTh THIOTE3Yy €&
pElIeHns, HaXOJIUTh apryMEHThl NI JOKAa3aTelIbCTBA CBOMX YTBEPXKIEHHUH, 3a/aBaTh IMapaMeTpbl U



KPUTEPHUH PELICHHUS;

° AHAJIIU3UPOBATH IMOJYYCHHBIC B XOJC PCIICHUA 3aJjadyu PE3yJibTaTbl, KPUTHYCCKU OLCHUBATH HX
AOCTOBCPHOCTD, IPOTHO3UPOBATL U3BMCHCHHUC B HOBBIX YCJIOBUSX,

. JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

. OCYIIECTBIISATh  IICJICHANPABICHHBI TOWCK TIEPeHOCca CPEICTB M CIIOCOOOB  JEHCTBUS
B NMpoeCCHOHANTBHYIO CPEY;

. MIEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U TIPAKTUYECKYIO 00JIACTH KU3HEIEATCILHOCTH,

. WHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEJIMETOB;

. BBIJIBUTaTh HOBBIC WICH, NpEIUIaraTb OPUTHHAIBHBIC TOIXOAbI M PEUICHUsS, CTABUTH MPOOJIEMBI U

3a/1a4, JOIYCKAIOIUE allbTEPHATUBHEIC PEIICHUS.

Paboma c unghopmayueri:
. BIIQJICTh HABBIKAMU IOJTYYCHUS] HWHPOPMAIMU M3 HWCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh MMOUCK, aHAN3, CHCTEMAaTU3alMI0 U WHTEPIPETAIi0 HHPOPMAIMKA PA3TUYHBIX BUJIOB U
dhopm npeacTaBIeHUS;
. co3llaBaTh TEKCThI B pa3inu4yHbIX (popMatax ¢ y4éroM Ha3Ha4YeHUs WHQPOpPMAIMA W IICJICBOU
ayJUTOPUH, BBIOUPAst ONTUMAIBHYIO ()OPMY TPEICTABICHUS M BU3YaIH3allNH;
. OLIEHUBATh JIOCTOBEPHOCTh, JISTHTUMHOCTh MH(OpMAITHK, €€ COOTBETCTBUE TIPABOBBIM U MOPAITLHO-
3TUYECKUM HOPMaM;
. UCIIOJIb30BaTh CPEICTBa WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a7a4 C CcoOJrofeHueM TpeOOoBaHMIA
APrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, THTHUEHBI, PeCypcocOepeKeHHUs, MPABOBBIX M ITUYECKHX HOPM,
HOPM HH(GOPMAIIMOHHON O€30MaCHOCTH;
. BJIQJICTh HAaBBIKAMH PACIIO3HABAHUS W 3allUTHl HHPOpPMAaNuH, WHGOPMAIIMOHHONH O€30MacHOCTH
JMYHOCTH.

Kommynukamuenvie ynugepcanvhvie yueduvle deticmeust

Obwenue:
. OCYIIECTBIISATH KOMMYHHUKAIIUU BO BCeX Chepax KU3HH,
. pacro3HaBaTh HEBEpOaJbHBIC CPEICTBA OOIICHHUsS, MOHMMATh 3HAYCHUE COIMAJbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIMd U YMETh CMATYATh KOH(JIUKTHI,
. BJIAJICTh Pa3IMYHBIMHU CITOCOOAMHU OOIIECHHS M B3aUMOJICHCTBHS, apIyMEHTHPOBAHHO BECTH JHAJIOT;
. Pa3BEPHYTO ¥ JOTHYHO M3JIaraTh CBOIO TOYKY 3PCHUS.
Cosmecmuas 0essmenbHoCmb.
. MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUIYaIbHOU PaOOTHI;
. BBIOMPAaTh TEMATHKy W METOABI COBMECTHBIX JEHCTBMH ¢ y4ETOM OOMIMX HHTEPECOB U

BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;
. IIPUHUMATD LIEJI1 COBMECTHON J1€ATENbHOCTH, OPTAaHU30BBIBATh U KOOPAUHUPOBATH AEUCTBUSA MO €€
JOCTUKEHHIO: COCTaBIIATh
. IUIaH JIEHCTBUH, paclpeneNsiTh pPojau C y4ETOM MHEHHMHA YYacCTHUKOB, OOCYXKIATh PE3yJIbTaThl
COBMECTHOM pabOTHI;
. OLIEHMBATh KAaueCTBO CBOETr0 BKJIAJa M KaXKAOr0 Y4YaCTHMKA KOMaHAbI B OOLIMI pe3ynabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,
. IpeaiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh M€ C NO3ULUU HOBU3HBI, OPHUIMHAJIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;
. OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEAEHUE B PAa3IMYHBIX CHUTyalMsX, MPOSBIATH
TBOPYECTBO U BOOOpa’keHHE, OBITh NHUIIMATUBHBIM.

Pezynamugnule ynugepcanvhuvle yueonvle 0eticmesus

Camoopeanuzayus:
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. CaMOCTOSITENTLHO OCYIIECTBIIATH MMO3HABATEIBHYIO JAEATEIBHOCTD, BBISBIATH MPOOIEMBI, CTABUTh U
(dbopmynaHrpoBaTh COOCTBEHHBIE 3a7]a4ll B 00Pa30BaATENbHOM AEATETLHOCTH U )KU3HEHHBIX CUTYAIMSX;

. CaMOCTOSITENIHO COCTABIIATh IUJIAH pEUICHUs NpoOIeMbl C Y4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

. JaBaTh OLEHKY HOBBIM CUTYALUAIM;
. pacimupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;
. JeNnaTh OCO3HAHHBII BBIOOD, apryMeHTHPOBaTh ero, OpaTh OTBETCTBEHHOCTh
3a penIeHue;
. OLIEHHUBATh MPUOOPETEHHBIN OTIBIT;
. Croco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW IPYAUILIMU B Pa3HBIX 00JIACTAX 3HAHUM,
MIOCTOSTHHO MOBBIMIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHB.
CamokoHmpons:
. JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIEITEIBHOCTb, OLIEHUBATH

COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

. BJIJIeTh HaBBIKAMH I[O3HABATENbHOW pe(dIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN H
MBICIIUTENBHBIX TPOIECCOB, UX PE3yJbTaTOB W OCHOBAHMM; HCIOJB30BaTh MPUEMBI pediaekcuu s
OLIGHKH CUTYaIllH, BEIOOPA BEPHOTO PEILICHUS;

. YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO0 UX CHUKEHUIO;

. MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3yIbTATOB ACSITEIHHOCTH.
IIpunsmue cebs u Opyaux:

. MIPUHUMATH Ce0sl, MIOHUMAas CBOU HEJAOCTATKU U JIOCTOUHCTBA;

. MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPH AHATIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

. MpU3HABaTh CBOE MPaBO U MPaBO APYIUX Ha OMIMOKH;

. pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEKa.

IIpeameTHBIE pe3yJbTaThI

B npouecce uzydenus kypca uHpopmatuku 6a3oBoro ypoBHs B 10 ki1acce oOyuarommmucs 0yayT
JOCTUTHYTHI CIIEAYIOLINE TPEIMETHBIC PE3YIbTATHI:
. BJIaJICHUE TPEACTABICHUSMHU O POJIM MH(GOPMAIMKM M CBS3aHHBIX C HEH MpOLECCOB B MPUPO/IE,
TEXHUKE M OOIIecTBe, MNOHATHAMU «HH(pOpMAIUA», «UHPOPMAIMOHHBIA TMPOLECCY, «CUCTEMay,
«KOMITOHEHTBI CHCTEMBD», «CUCTEMHBIN 3P PEKT», «MHPOPMAIIMOHHAS CHCTEMa», «CUCTEMA YIPABICHUS»;

. BJIaJICHHE METOJlaMU ToHCKa MH(popManuu B ceTH VIHTepHET, yMeHHEe KPUTHYECKU OIICHMBATh
nH(pOpMaILIKIO, MOyYeHHYIO U3 ceTu HTepHeT;
. yMEHHE XapaKTepu30BaTh OOJIbLINE JaHHbIE, IPUBOJIUTH MPUMEPHI UCTOUHHUKOB UX MOJIYUYEHUS U

HaTPaBJICHUS UCIIOJIb30BaHMS,

. MOHMMAaHUE OCHOBHBIX TMPHHIMIIOB YyCTPOWCTBA U  (YHKIMOHUPOBAHUS  COBPEMEHHBIX
CTAIIMOHAPHBIX U MOOMIILHBIX KOMITBIOTEPOB, TCHACHITNI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHUI;

. BIIQ/ICHUE HABBIKAMU PAa0OOTHI C ONEPAIMOHHBIMHI CHCTEMaMH, OCHOBHBIMU BHJIAMHU MPOTPAMMHOTO
obecriedeHus Ui pelieHusl yueOHbIX 3a/1a4 10 BEIOpaHHOW CHEIMAIN3aIINN;

. cobmroieHne TpeOOBaHWM TEXHUKH O€30MacHOCTH W THTUEHBI MPH pabdoTe ¢ KOMITBIOTEpaMHU H
APYTUMH KOMIIOHEHTaMH IH(PPOBOTO OKPYKEHUS, IMOHMMaHHE IPABOBBIX OCHOB HCIIOIb30BAHUS
KOMIIBIOTEPHBIX ITpOrpamMm, 0a3 TaHHBIX U MaTEPHUAIOB, pa3MEIICHHBIX B ceTH VIHTepHET;

. MMOHMMaHWE OCHOBHBIX TPUHIMIIOB JWUCKPETHU3ALMU DPA3IHUYHBIX BUIOB WH(POPMALUHU, YMEHHE
onpeaensaTh WHHOPMALMOHHBIH 00BEM TEKCTOBBIX, TPapUUECKUX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX
napaMmerpax JUCKPEeTHU3allHH;

. YMEHHE CTPOUTH HEPAaBHOMEPHBIC KOJBI, JOMYyCKAIONINE OJHO3HAYHOE ACKOIMPOBAHNUE COOOIICHII
(mpeduKCcHBIE KOMBI);

. BJIQJICHHE TEOPETHUYECKUM allapaToM, MO3BOJIIIONIMM OCYIISCTBIISTh MPEICTABICHHE 3aJaHHOTO
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HAaTypaJIbHOI'O0 4YHUCJIa B Pa3JIMYHBIX CUCTCMaAaX CYHHCIICHHA, BBLIIIOJHATH HpeO6p330BaHHH JIOTUYCCKUX
BBIPQ)XEHUH, NCTIOJIB3Y S 3aKOHBI AJITeOpPbI JIOTHKY;
. YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTBI U JIE€MOHCTPALMOHHBIE MaTepUAIIbI
C UCTIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX IMPOTPAMMHBIX CPEJCTB U O0IaYHBIX CEPBUCOB.

B mporiecce nzyduenus kypca naHpopmatuku 6a3oBoro ypoBHs B 11 kiacce oOydaronumucs OyyT
JTOCTUTHYTHI CIIEIYIONINE TPEIMETHBIC PE3YIbTATHI:

. HaJIM4Yue TPEICTaBICHUNH O KOMIBIOTEPHBIX CETSIX M UX POJIU B COBPEMEHHOM MHpE, 00 00IIuX
MPUHILIMIAX pa3paboTKu U GYHKIMOHUPOBAHUS HHTEPHET-IIPHIIOKEHUI;
. MOHUMaHUe Yyrpo3 HH(POPMALMOHHON O€30MacHOCTH, HCIONb30BAaHUE METOJIOB M CPEJACTB

MPOTUBOACHCTBHUS 3TUM Yrpo3aM, COOIIOACHHE Mep Oe30MacHOCTH, MPEIOTBPAIIAOIINX HE3aKOHHOE
pacnpocTpaHeHHUE MEPCOHATBHBIX TaHHBIX;

. BIIQJICHUE TEOPETHUYECKUM amlapaToM, I[O3BOJISIIOIIMM ONPENSISITh KpaTdalimuid MyTh BO
B3BEIICHHOM rpade ¥ KOJTUIECTBO MyTeH MEXy BEpITHHAMHA OPUEHTUPOBAHHOTO AIIMKIMYECKOTO Tpada;
. yMEHHE YWTaTh M MOHUMAaTh MPOTPaMMbl, PEATU3YIOUIME HECJOXKHbIE aIrOPUTMbl 00pabOTKH
YHCIIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YHCJIE€ MAacCMBOB M CHUMBOJIBHBIX CTPOK) Ha BBIOPAHHOM JUIsS
W3YUYCHHUs YHHUBEPCATBHOM SI3BIKE MPOTrpaMMUpoBaHus Bbicokoro ypoBHs (Ilackans, Python, Java, C++,
C#), ananu3upoBaTh aNTOPUTMBI C HCIIOJB30BAHUEM TaOJMIl TPACCUPOBKH, OIPEACNATh 0Oe3
MCIIOJIb30BAaHUsI KOMITBIOTEpA PE3yJIbTaThl BBHITIOTHEHHSI HECIOKHBIX MPOTPaMM, BKIIFOUYAONIUX ITHKIIHI,
BETBJICHUS U MOAIPOTPAMMBI, TIPH 33IaHHBIX UCXOMHBIX TaHHBIX, MOTU(PHUIIUPOBATH TOTOBBIC TPOTPAMMBI
JUIS peIIeHUs HOBBIX 3aJlady, HWCIONIb30BaTh MX B CBOMX MpOTrpaMMmax B KadecTBe MOANPOTPaAMM
(mpouenyp, byHKLwmiA);

. YMEHHE pealn30BbIBATh Ha BBHIOPAHHOM JJISi M3YYEHHs SI3bIKE HPOrPaMMHUpPOBAHUS BBICOKOTO
ypoBHsi (ITackamp, Python, Java, C++, C#) tumoBbie anropuT™Mbl OOpaOOTKH UHCEN, YHUCIOBBIX
MOCJIEZIOBATEIbHOCTE M MAacCHBOB: IPEJCTaBICHHE YHCla B BUAE HaOopa MPOCTHIX COMHOXHUTEINEH,
HAXO0XJ/IEHHEe MaKCHUMaJbHOM (MUHUMANbHON) HHU(PHI HATYpaJbHOTO YHWCIA, 3allMCAHHOTO B CHUCTEME
CUHCIICHHSI C OCHOBaHUEM, He TpeBbIaromuM 10, BerarcieHue 0000MEHHBIX XapaKTEPUCTUK DIIEMEHTOB
MaccuBa WJIM YHCIOBOW IMOCIEIOBATEIBLHOCTH (CYMMBI, TPOU3BEICHUS, CPEIHETO apu(PMETHUECKOTO,
MUHUMAITBHOTO ¥ MaKCHMAaJIbHOTO 3JI€MEHTOB, KOJUYECTBA AJIEMEHTOB, yIOBJICTBOPSIONINX 33aJaHHOMY
YCIIOBHUIO), COPTHPOBKY 2JIEMEHTOB MaCCHBa;

. YMEHHE HCIIOJIb30BaTh TaOJUUYHbIC (peIsIIMOHHBIC) 0a3bl JAaHHBIX, B YAaCTHOCTHU, COCTABIITH
3anpochl K 6a3aM JIaHHBIX (B TOM YHCJIE 3alPOCHI C BHIYUCISEMBIMU TOJSIMU), BBIMOIHITH COPTUPOBKY U
MOKWCK 3amuceil B 0a3e MAaHHBIX, HAMNOJHATH pa3paboTaHHyIO 0a3zy JaHHBIX, YMEHHE HCIOIb30BaTh
AJICKTPOHHBIC TAOJUIBI JJIS aHAIM3a, MPEACTABICHUS W O0pabOTKM MaHHBIX (BKJIFOYAs BBIYHCIICHHE
CYMMBI, CPEHETO aprU(PMETHUECKOro, HAauOOJIbIIEro 1 HAMMEHbIIEro 3HAYeHUH, PellieHUEe YPaBHEHHUIA);

. YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEeMaTHUECKUEe MOJETN U1 aHaiau3a OOBEKTOB H
poIeccoB: (OPMYIHUPOBATh IIENIb MOJCIUPOBAHUS, BBIMOJHATh aHATH3 PE3yJbTATOB, MOTYYCHHBIX
B XOJIc MOJCIMPOBAHUS, OIEHUBATH AJEKBATHOCTh MOJIEIH MOJEIUPYEMOMY OOBEKTY WM TPOIIEeCcCy,
MPEJICTABIATH PE3yIbTaThl MOACIMPOBAHUS B HATJISTHOM BHIIE;

. yMEHHE OpraHU30BBIBATH JIMYHOE MH(OPMALIMOHHOE MPOCTPAHCTBO C UCIOJIB30BAHUEM PA3TUYHBIX
IU(GPOBBIX TEXHOJOTHM, MOHMMaHHWE BO3MOXKHOCTEW IM(POBBIX CEPBHCOB TOCYJApCTBEHHBIX YCIYT,
nu(poBBIX 00pa30BATENBHBIX CEPBHCOB, IMOHMMAHHE BO3MOXKHOCTEH W OTPaHUYEHUN TEXHOJIOTHM
UCKYCCTBEHHOTO HWHTEIJIEKTAa B Pa3jIMYHbIX OO0NAcTAX, HaJMuue MpPEJCTaBICHUN OO0 HCIOIb30BaHUU
MH(POPMAIIMOHHBIX TEXHOJOTHIA B Pa3IUYHBIX MPO(ecCHOHANBHBIX cdepax.

Coaepxanue o0yuenus B 10 kinacce
[MudpoBas rpaMOTHOCTb.
TpeOoBanust TeXHHMKM O€30MACHOCTH W TUTHEHBI TPH paboTe ¢ KOMOBIOTEPAMH M JIPYTUMH



KOMITOHEHTaMH U (PPOBOTO OKPYKEHHUS.

[Mpunmunsel  paboTel  KommbioTepa. llepcoHanbHblii  KommbloTep. BwiGop  KoHUrypamu
KOMITBIOTEPA B 3aBUCUMOCTH OT PEIIaeMbIX 3a7ad.

OCHOBHBIE TEHACHIIMH Pa3BUTHS KOMIBIOTEPHBIX TexHONIOTUN. [lapannenbHble BBIYUCICHUS.
MHmuoronporieccopabie cucteMbl. CynepKOMIbIOTEpBL. Pacnpedenénnvle @vluuciumenbHvle cCUucmemsl U
obpabomka borvuiux oarHvlx. MUKPOKOHTpOJUIEpHl. POOOTH3MpOBAaHHBIE MPOU3BOJICTBA.

[IporpamMmmMHoOe obecriedeHre KOMIbIOTEpOB. Buibl mporpaMMHOT0 obecrieueHusl 1 UX Ha3HaueHHe.
Oco0eHHOCTH MPOTPAMMHOT0 00eCTIedeHHs MOOMIIBHBIX yCTpOHCTB. OnepanmonHas cucrema. [lonsarue o
CUCTEMHOM aIMUHUCTPUPOBaHUH. MHCTAIIALMS U IEUHCTAIUISALUS IPOrPaMMHOTO 0OecrieyeHusl.

daiinosas cuctema. [louck B QaiinoBoit cucteme. Opranusanys XpaHeHUus: U 00pabOTKH JaHHBIX C
UCIOJIb30BAaHUEM UHTEPHET-CEPBUCOB, OOJIAYHBIX TEXHOJIOTUH M MOOMIIBHBIX YCTPOUCTB.

[IpuknanHble KOMIBIOTEPHBIE MPOTPAMMBI ISl PEIICHUS THUIOBBIX 3aJad 10 BBIOPAHHOM
cnenpanu3anui. CuCcTeMbl aBBTOMAaTH3UPOBAHHOTO MPOCKTUPOBAHUSI.

3akonomarenscTBo  Poccuiickoit  ®emeparuu B 00JaCTH  MPOTPAMMHOTO  OOECTIeYCHHS.
JlunensupoBanue mporpaMMHOro obecrieueHus U HUPPOBbIX pecypcoB. IIpompuerapHoe u cBoOoaHOE
nporpaMMHoe obecrieyeHre. Kommepueckoe M HEKOMMEPYECKOE HCIOJIb30BAHHUE MPOrPaMMHOTO
oOecnieueHnss U LUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHAaBIMBaeMas 3aKOHOAATEIHCTBOM
Poccuiickoit @enepannu 3a HEMPaBOMEPHOE HUCIIOIB30BAaHUE MTPOTPAMMHOTO OOecreueHusT U IU(POBBIX
pECYpPCOB.

Teopernueckne 0OCHOBBI HH()OPMATHKH.

WNudopmanus, naHHbIE W 3HAHUA. YHHUBEPCATbHOCTh JAUCKPETHOTO MPEACTABICHUS HH(OPMAIIH.
JIBonuHoe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHbIE Konbl. YcioBue PDaHo. [lonsamue o
B03MONCHOCIU KOOUPOBAHUSL C OOHAPYIHCEHUEM U UChpasieHuem ouubox npu nepedade kooa. Iloaxoas K
n3mepenuto napopmarmu. CynHOCTh 00BEMHOTO (aJIhaBUTHOTO) MOIX0/1a K M3MEPEHUI0 HHPOPMAIIUH,
ompejieieHue OWTa ¢ TOYKH 3peHHs anaBUTHOTO TMOAXOJA, CBS3b MEXAY pa3MepoM andaBUTa H
MH(OPMAIIMOHHBIM BECOM CHMBOJIA (B MPEINOJIOKEHUU O PABHOBEPOSTHOCTH IOSBICHHUS CHMBOJIOB),
CBSI3b MEXJy €AMHUIAMH H3MepeHus uHpopmauuu: Out, Oaiir, Kbaiit, MOaiir, I'6aiiT. CymHocTh
COJZIEPKATENBHOTO (BEPOSATHOCTHOIO) MMOAXOJa K HM3MEpPEeHHI0 HH(pOpMalMH, OIpelesieHHe OuTa ¢
MO3HIIMHU COJCP>KaHUS COOOIICHUSI.

Nudopmanmonnsie mpomeccol. [lepenaua unHpopmanuu. VcTouHMK, NPUEMHUK, KaHAI CBS3H,
curHai, koauponanue. Mckaxxenue nadopmanuu npu nepenade. CKOpocTh nepeauu JaHHbIX 110 KaHaTy
cBs3U. XpaHeHue wuHPopMamuu, oOBEM mamaTH. OO6pabotka wuHbopmarmu. Bumbsl 00paboTku
nH(pOpMaLIKHU: MTOJTy4eHHE HOBOTO CO/Iep KaHus, n3MeHeHrne GopMbl npeacTaBienus nadopmanuu. [Touck
nHpopmanuu. Pois nHbopManmu 1 HHGOPMAIIMOHHBIX MPOIIECCOB B OKPYIKAIOIIEM MHpE.

Cucrembl. KOMIIOHEHTBI CUCTEMBI B WX B3auMoJieiicTBie. CHUCTEMBI yIpaBlIeHHs. YTIPaBIeHUE KaK
nHpOpMaIMOHHBIH mporecc. OOpaTHas CBSI3b.

Cucremsl cumcneHusi. Pa3BépHyTas 3amuch IENIbIX U IPOOHBIX YKCEN B MO3UIIMOHHBIX CHCTEMax
curcnenusi. CBOWCTBAa TO3UIIMOHHON 3alKCH YMCIIA: KOJIMYECTBO LU(p B 3amucH, MPU3HAK JEIUMOCTH
Yyclia Ha OCHOBAaHHE CHUCTEMbl CUHCIEHHUS. AJTOpUTM MEepeBoja IENoro 4ucia u3 P-uuHOW cucTemsbl
CUHCIICHUS B JECATUYHYIO. AJITOPUTM TIepeBOJa KOHEUHON P-wuHON aApoOu B ACCATUYHYIO. AJTOPUTM
MepeBoia IEJIOTO YHCIa W3 JECATUYHOM CHUCTeMBbl cuuciieHus B P-uunyto. [lepesod koueunotl
decamuunou Opodbu 6 P-uunyro. JIBonuHasi, BOCbMEpUYHAsl U LIECTHAALATEPUYHAsl CUCTEMbl CUUCIICHHUS,
NEPEeBOJl YHMCEN MEXIY STUMH CHCTeMaMd. Apu]mMeTHdecKkue onepalnuyd B TMO3UIMOHHBIX CHCTEMax
CUHCIICHUS.

[IpencraBieHne HEIBIX U BEIIECTBEHHBIX YHCEN B MAMATH KOMIBIOTEPA.

Komuposanue texctoB. KomupoBka ASCIL. OpnoGaittHeie koxupoBku. Crangapt UNICODE.
Komuposka UTF-8. Onpenenenue nndopmainoHHOT0 00bEMa TEKCTOBBIX COOOIIEHUH.
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KoaupoBanue wuzobpaxenuif. Ouenka uH(OpMAIMOHHOTO 00BEMA PACTPOBOrO TpaduuecKoro
n300paskeHus IPH 3aJaHHOM pa3pelIeHUH U IITyOuHEe KOJUPOBAHUS [[BETA.

KomupoBanue 3Byka. OueHka HHQOPMAIMOHHOTO O0BEMa 3BYKOBBIX JaHHBIX MNPHU 3aJaHHBIX
94acTOTEe AUCKPETU3ALNHU U Pa3pIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. BrickaseiBanus. Jlormdeckue omneparuu. TaOmuilbl UCTHHHOCTH JIOTHYECKUX
orepanuil «IM3bIOHKIHD, KKOHBIOHKLUA», KUHBEPCHUS», «UMIUIUKAIUY, «IKBUBaJICHIHMY. Jlornueckue
BbIpa)KEHUs. BpIuncieHre J0ruueckoro 3HaueHusl COCTAaBHOTO BBICKA3bIBAaHUS IIPU U3BECTHBIX 3HAUYECHUSAX
BXOJLIMX B HEro 3JEMEHTApHBIX BbICKa3bIBaHMM. TaONWIBI MCTUHHOCTU JIOTMYECKUX BBIPAKEHUH.
Jloruyeckue onepanuu U onepanyy HaJl MHOXKECTBaMH.

[Tpumepsl 3aKOHOB anTeOphl JIOTUKH. JKBUBAJICHTHBIC MIPEOOpPa30BaHUsl JIOTUYECKUX BBIPAKCHHIA.
Pewenue npocmetiwux nocuueckux ypasnenuti. Jlormueckue ¢ynkuuu. I[locTpoeHne IOrHUECKOro
BBIpA)XEHUS C TaHHOU Tabiuuel UCTUHHOCTU. Hopmanvhbie ghopmbl: Ou3bIOHKMUBHAS U KOHLIOHKMUGHASA
HOpManbHble hopmbl.

Jlormueckue snemeHThl KommbioTepa. Tpurrep. Cymmarop. IloctpoeHune cxembl Ha JIOTUYECKUX
AJIEMEHTaX I10 JIOTUYECKOMY BBIPaXKEHUIO. 3alUCh JIOTHYECKOTO BBIPAXKEHHUS I10 JIOTUYECKOM cXeMe.

NudopmanoHHbIe TEXHOIOTHH.

TexkcroBeiii  mpornieccop. PemaktupoBanne u dopmatupoBanue. IIpoBepka opdorpaduun u
rpamMmMaTuky. CpencTBa NMOMCKA M aBTO3aMEHbI B TEKCTOBOM Ipoueccope. Mcnonp3oBaHue CTHUIIEH.
CTpyKTypHpOBaHHBIC TEKCTOBbIE JOKyMeHThl. CHOCKH, ornaBieHue. OOnaunbie cepBuchl. KoiekTHBHAS
pabota ¢ JoKyMeHTOM. MIHCTpyMEHTHI pelieH3UPOBaHUs B TEKCTOBBIX IpoLieccopax. JlenoBas nepenucka.
Pedepar. IlpaBuna UMTHUPOBaHMA WCTOYHHKOB U odopMieHUs Oubiuorpaguyeckux CChbUIOK.
Odopmienne cnucka  JATEpPATyphl.  3HAKOMCMBO ¢ KOMNbIOMEPHOU  8EPCMKOU  MmeKcma.
Cneyuanusupogannvie cpeocmea pedaxmuposanusi MamemMamuyecKux mekcmoa.

BBox wu300pakeHMil € HCHOJB30BaHHUEM PA3IMYHBIX IUMPOBBIX YCTPOMCTB  (IIMPPOBBIX
(dhoToanmapaToB ¥ MUKPOCKOTIOB, BUICOKAMEpP, CKAHEPOB U IPYTUX YCTPOUCTB.). [ padudeckuii peaakTop.
O6paboTka rpapuueckux o0bekToB. PacTpoBas u BekTopHas rpapuka. Dopmarsl rpaduyeckux ¢aitnos.

Coszoanue u npeobpazosanue ayouosuzyaibhvlx 006vekmos. O0paboTka H300paKEeHUST U 3BYyKa
C UCIIOJIb30BaHUEM HMHTEPHET-TPUIIOKEHHH.

Mynerumenua. KowmmbroTepHble mnpe3eHTauuu. lcnonp3oBaHWe MyJNbTUMEIUNHBIX —OHJIANH-
CEPBUCOB IS pa3pabOTKH MPE3CHTAINNA MPOSKTHBIX PadoT.

[IpyHIMIIBI TOCTPOEHUS U PEeJaKTUpPOBaHMUS TpEXMepHbIX Moaeneill. Cemounsie Mmooenu.
Mamepuanvi. Mooenuposanue ucmounukos oceewenus. Kamepvl. Aooumusnvie mexnonoeuu (3D-
npunmepswl). Ilonsmue o 6upmyanbHoU pearbHOCMU U OONOIHEHHOU PealbHOCHU.

Coaep:xanue o0yuenns B 11 kinacce

[MudpoBas rpaMOTHOCTb.

[TpuHIHITBI TOCTPOCHHUSI U aNMapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble MPOTOKOIIBI.
Cetb Untepuer. Anpecanus B cetu MuTepHeT. CucteMa JOMEHHBIX UMEH.

Be6-caiit. Beb-cTpanuia. BzanmonetictBue Opaysepa ¢ BeO-cepBepoM. [[nHaMuueckre CTpaHUIIbI.
Pa3zpaboTka naTepHET-TIpHIIOKEHUH (caiiToB). CeTeBOE XpaHEHUE JaHHBIX.

Bunsr gestenpHocTn B cetn MuTepHeT. CepBuckl MHTEepHeTa. ['eomH(bOpMaIrmOHHBIE CHCTEMBI.
['eonokanoHHbBIE CEPBUCHl PEATLHOTO BPEMEHU (HampuMmep, JIOKalMsi MOOWJIBHBIX TeJIe(OHOB,
OTpEe/ICNICHUE 3arpyKEHHOCTH aBTOMAarucTpaiieil), WHTEPHET-TOPTOBIs, OpOHHpPOBAHHE OWIETOB,
TOCTUHHUII.

l'ocynapcTBeHHBIE JIIEKTPOHHBIE CepBUCHI H  yciuyrd. ColUanbHBIE CETH — OpTaHU3alUS
KOJUIGKTUBHOTO B3aMMOJCUCTBUS M OOMeHa naHHbIMH. CeTeBOW OTHKET: MpaBWiIa TOBEICHUS B
kubeprpoctpanctse. [IpodaeMa MoATUHHOCTH MOTydYeHHON uHpopMaruu. OTKPBITEIE 00pa30BaTEIbHBIC
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pecypcehl.
TexHoreHHple M HSKOHOMHYECKHE YIpo3bl, CBA3AHHBIC C MCIIOJIB30BAHUCM I/IH(bOpMaI_II/IOHHO-

KOMMYHHKAIIMOHHBIX TexXHoNormid. OO0mue mnpobieMbl 3amuThl WHGOpPMAUKd W HHPOPMAIMOHHON
O0esomacHoctr. CpeacTtBa 3amUThl HHPOPMAIMM B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETAX W
aBTOMATHU3UPOBAaHHBIX HMH(POPMAIMOHHBIX cucTeMax. I[IpaBoBoe oOecredeHne HHPpOPMALIMOHHOM
0€30MaCHOCTH. DeKMpPOHHAs NOONUCH, CEPMUPUYUPOBAHHBLE Catimbl U OOKYMEHMUL.

[IpenoTBpallieHe HECAHKIIMOHUPOBAHHOTO JOCTYMA K JIMYHOW KOH(MUICHIIMAIbHON HHPOpMAIIH,
XPaHSIICHCs] Ha TEPCOHAIBHOM KOMITBIOTEpPE, MOOMIBHBIX YCTpOWCTBax. BpemoHocHoe mporpammHoe
obecrieueHre U crocoObl 0OpPHOBI ¢ HUM. AHTUBHUPYCHBIC TIporpamMmbl. OpraHuzanus JIMYHOTO apXuBa
uHpopmanuu. PesepBHoe konuposanue. [laponbhas 3amuTa apxusa. [[lugposanue dannuix.

NudopmannoHHbIe TEXHOIOTHH U TpodecCuoHanbHas AesITeNbHOCTh. MIHpOpMaIMOHHBIE peCypCHI.
[Mudposas skoHOMUKA. IHpOpMaIIMOHHAS KYIBTYpA.

TeopeTnueckrue 0CHOBBI HH()OPMATHKH.

Mopnenn u mopenupoBanue. llenn monenupoBaHusi. AJEKBATHOCTh MOJEIU MOACIUPYEMOMY
o0BeKTy uiu nporeccy. @opmanuzanus NPUKIaIHBIX 3a7ad.

[IpencraBienne pe3yabTaTOB MOJEIMPOBAHUS B BUIE, YIOOHOM [UIsl BOCHPUATHUS YETIOBEKOM.
I'paduaeckoe nmpencraBaeHne JaHHBIX (CXeMBbl, TAOJIUIIBI, TPA(QUKH).

I'padbr. OcHoBHBIC MOHATHS. Buasl rpados. Pemenne anropuTMuyecKux 3a7ad, CBS3aHHBIX C
aHanm3oM rpadoB (MOCTPOCHHE ONTUMAIBHOTO IYyTH MEXAYy BepIIMHaMHu rpada, OIpeaeicHue
KOJIMYECTBA PA3INYHBIX IyTEH MEXy BEpIIMHAMU OPUEHTUPOBAHHOTO AUKINYECKOTO rpada).

HepeBbsi. bunapHoe nepeBo. JIMCKpETHbIE WIPBHI JBYX HIPOKOB C TOJHOM HH(pOpManuei.
[Toctpoenue nepeBa mepebopa BapuWAHTOB, OMNMHUCAHWE CTPATETHMM WIPhl B TaOMMUHON (opme.
Bolurpeliiseie cTpaTeruu.

Hcnonp3oBanue rpadoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPA.

AJTOpPUTMBI U IPOTPAMMUPOBAHHE.

OmnpeneneHre BO3MOXKHBIX — pPE3yJIbTaTOB pabOThl MPOCTEHIIMX aITOPUTMOB  YIIPABICHUS
WCTIOJIHUTENISIMA ¥ BBIYUACIUTENLHBIX anropuTMoB. OrmpenencHre UCXOIHBIX ITaHHBIX, MPU KOTOPBIX
QJIITOPUTM MOXET JIaTh TPEOYyeMBbIil pe3yybTar.

Otamnbl pemeHus 3a1a4 Ha KoMrblotepe. S3bik nporpammupoBanus (Ilackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKIIMH s3bIKA MPOTPAMMHUPOBaHHUSA. THUINBI JaHHBIX: IEJOYMCIICHHBIC,
BEIIIECTBEHHbIE, CHUMBOJIbHBIEC, Joruueckue. Bersnenus. CoctaBHble ycioBus. Llukiael ¢ ycioBuem.
[uxel mo mepeMeHHoOM. Mcrob30BaHre TaOIHIl TPACCUPOBKHU.

Pa3paboTka u mporpaMMHasi peajau3alusi aIrOpUTMOB PEIICHUsT TUMOBBIX 3a/1a4 0a30BOTO YPOBHS.
[Ipumeps! 3a1a4u: alropuTMbl 00paOOTKM KOHEYHOM YUCIIOBOM MOCTIEA0BATENbHOCTH (BBIUUCICHUE CYMM,
MIPOU3BEICHUHN, KOJTHMUYECTBA DJIEMEHTOB C 3aJaHHBIMU CBOMCTBAMU), aITOPUTMBI aHATHM3a 3aMUCH YUCEIl B
MO3UIIMOHHON CHCTEME CUHMCIICHHS, allTOPUTMBI PEIICHHS 33/1a4 METOA0M Tepebopa (TTOMCK HauOOBIIETO
00IIIero eMuTeNs ABYX HATYPabHBIX YHCEN, TPOBEPKA YUCIIA Ha MPOCTOTY).

OOpaboTka CHUMBOJBHBIX JIaHHBIX. BCTpoeHHbIE (YHKIMK SI3bIKa MPOTPAMMHUPOBAHUS JJIS
00pabOTKH CUMBOJIBHBIX CTPOK. Aneopummbl pedakxmuposanusi meKkcmos (3amena cumeona/paemenma,
yoaneHue u 6CmasKka CUMBONA/ppasmenma, NOUCK 8X0HCOeHUs 3A0AHH020 0bpa3ya).

Tabnuunbie BeTUUMHBI (MacCHBBI). [lonsamue 0 08YMepHbIX Mmaccusax (mampuyax). ANTOPUTMBI
paboThl C dJEMEHTaMH MAacCHMBa C OJHOKPAaTHBIM IMPOCMOTPOM MAacCCHBA: CyMMHPOBAHHE 3JIEMEHTOB
MacCHBa, MOJCYET KOJIMUECTBA (CyMMBI) 3JIEMEHTOB MacCHBa, YIOBJICTBOPSIONINX 33JaHHOMY YCIIOBHIO,
HAXO0XJICHHE HauOOoNbIIero (HauMEHBIIIET0) 3HAYCHHs SJIEMEHTOB MAacCHBA, HAaXOXKJICHHWE BTOPOTO TIO
BEeIIMYMHE HAWOOJBIIETO (HAMMEHBIETO) 3HAUCHUS, JUHEHHBIA TIOMCK JJEMEHTa, IepPECTaHOBKA
AJIEMEHTOB MAacCHBa B 0OpaTHOM IOPSIJIKE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie MeTO/IbI COPTUPOBKH (HAIIPUMEpP, METOJI Ty3bIphbKa,
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METO]T BEIOOpa, COPTHPOBKA BcTaBKamM ). [lommporpaMMel. PekypcusHbvle aneopummul.

Croorcnocms 8blYUCTICHUsL. KOTUYECMBO BbINOJHEHHbIX ONEpayuli, pasmep UCNOIb3YeMOou NaAMIMmu,
3A8UCUMOCTMb KOIUYECMBA Onepayutl om pamepa UCX0OHbIX OAHHBIX.

NudopmannoHHbIe TEXHOIOTHH.

Ananmu3 naHHbIX. OCHOBHBIE 3aJaud aHaAJIW3a JAHHBIX: IPOTHO3WPOBAHHWE, KiIacCH(pUKAIIMS,
KJIacTepU3allysl, aHajlu3 OTKJIOHeHHWH. [lociemoBaTenbHOCTh pEIICHHS 3a7ad aHalIW3a aHHBIX: cOOp
MEPBUYHBIX JIaHHBIX, OYHUCTKA M OIICHKAa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJICIIH,
npeoOpa3oBaHKe NaHHBIX, BU3yaIM3allvs TAaHHBIX, MHTEPIPETALUsS PE3yIbTaTOB. MHmennexmyanvHblil
AHATU3 OAHHDBIX.

AHanu3 JaHHBIX C TIOMOINBIO DJJIEKTPOHHBIX TabmuIl. BelumcneHWe CyMMBI, CpPEIHETO
apu(MeTHYecKoro, HauOOIBIIET0 U HAUMEHBINET0 3HAYCHWH auamna3zoHa. BwiuucieHue xosgguyuenma
Koppenayuu 08yx ps0oe oanHuvix. I10060p nunuu mpenoa, peuierue 3a0ay nPOSHOIUPOBAHUSL.

KomMmmbsroTepHO-MaTeMaTHIECKHE MOJCIIH. Dranbl KOMITBIOTEPHO-MaTEeMAaTUYECKOTO
MOJICIUPOBAHUSA: TOCTAaHOBKA 3a7a4d, pa3padOTKa MOJIETH, TECTHPOBAHUE MOJCIIH, KOMIBIOTEPHBINA
OKCIIEPUMEHT, aHallu3 pe3yJbTAaTOB MOJACIUPOBaHUA. [Ipumepvl: Mooenuposarue  OBUNCEHUS,
MOOenuposarue OUON02UHeCKUX CUCeEM, MameMamuieckue Mooeu 8 IKOHOMUKE.

UucieHHOe pelieHue ypaBHEHUH C TMOMOIIBI0 Moja0opa mapamerpa. Onmumusayusi KAk HOUCK
Haunyyuieeo peutenus 8 3a0aHHbIX ycnosusx. Llenesas ¢ynxyus, oepanuuenus. Pewenue 3adau
ONMUMU3AYUU C NOMOWBIO INEKMPOHHBIX MAOIUY.

Tabnuuanble (pensuroHHbIe) 0a3bl JaHHBIX. TabmuIa — MpeACcTaBICHHE CBEICHUN 00 OHOTHUITHBIX
oonekTax. Ilome, 3anuce. Kimrou tabmumel. Padora ¢ roroBoi 0a30# JaHHBIX. 3amoIHEHHE 0a3bl JaHHBIX.
[Touck, coptupoBka u GUILTpaIMs 3amuceil. 3anmpockl Ha BBIOOPKY JaHHBIX. 3aMpOChl C apaMeTpamH.
Brruucnsiemble moss B 3anpocax.

MHoroTtabnu4Hble 0a3bl JaHHBIX. THIBI CBSA3EH MEXIy TabmunaMu. Brewnuil kioy. Llerocmuocme.
3anpockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTa. CepBHUCH MAIIMHHOTO IEPEBO/Ia M PACIIO3HABAHUS YCTHOM
peun. Wnentudukanus u TMOUCK H300paskeHHH, pacrmo3zHaBaHue Jui. CamooOydarommecs CHUCTEMBI.
HckycCTBEeHHBI HMHTEIUIGKT B KOMIIBIOTEPHBIX Wrpax. VICronb30oBaHHE METOJOB HCKYCCTBEHHOTO
WHTEJUIEKTa B OO0ydalommx Ccuctemax. Mcrmonp30BaHHE METOIOB WCKYCCTBEHHOTO HMHTEIUICKTa
B poOotorexHuke. MHTepHeT Bemieil. IlepcriekTuBBI pa3BUTHS KOMIBIOTEPHBIX HWHTEIUICKTYaTbHBIX
CHCTEM.
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n/n
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Ilpozpammnoe codepicanue

OcHoegrble 6uobl OeasmenbHOCHU
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Pasznea 1. llndposasi rpaMoTHOCTH

1.1

Kommnerotep:
anmapaTHoe U
[IpOrpaMMHOE
obecrieueHue, (aiinoBas
cucTemMa

6

TpeboBanus TEXHUKU O€30MACHOCTH M TUTHEHBI
pu paboTe C KOMIIBIOTEPAMU U IPYTUMH
KOMIIOHEHTaMH U (PPOBOTO OKPYKEHHUS.
[TpunIUIBl pabOTHl KOMITBIOTEPA.
IIepcoHasIbHBIN KOMIIBIOTED.

Bri6op koHpUTrypaly KOMIbIOTEPa B
3aBHCHMOCTH OT PelIaeMbIX 3a/1a4.

OcCHOBHBIE TEHJICHIIUN PAa3BUTHSI KOMITbIOTEPHBIX
TEXHOJIOT .

[TapanienbHble BHIYUCICHUS.
MHOronpouneccopHbsIe CUCTEMBI.
CynepkoMnbtotepsl. Pacnipenenénnsie
BBIUMCIIUTEIILHBIE CUCTEMBI M 00paboTKa OOJIBIINX
JTAHHBIX.

MUKPOKOHTPOJIEPHI.

PoboTusupoBaHHbIe MPOU3BOACTBA.
[IporpammHuoe obecrieueHrne KOMITbIOTEPOB. Buapl
MIPOrPaMMHOTO OOECIIeUeHHUsl U MX Ha3HaYCHHE.
Oco0eHHOCTH TPOTPAMMHOTO 00€CTICUCHU ST
MOOWJIBHBIX YCTPOMCTB.

Onepannonnas cucreMa. [IoHsaTue 0 cuCTEMHOM
aJIMUHUCTPUPOBAHUU. MHCTAIIAINS U
JEUHCTAIUTSIINSA TPOTPAMMHOTO 00eCieueHHsI.
daitnoBas cuctema. [louck B (aittoBoit cucreme.
Opranuzanus xpaHeHus1 1 00paOOTKH TaHHBIX C
MCIOJIb30BaHUEM MHTEPHET-CEPBUCOB, 00JIaUHBIX
TEXHOJIOTH 1 MOOMJIBHBIX YCTPOMCTB.

AHann3upoBaTh YCIOBUS UCIOIb30BaHUS
KOMIIbIOTEpA U APYTUX AOCTYIHBIX KOMIIOHEHTOB
U(PPOBOTO OKPYKEHUS ¢ TOUKHU 3pEHUS TpeOOBaHUN
TEXHUKU O€30MTaCHOCTH U TUTUEHBI.
XapakTepru30BaTb KOMIIBIOTEPHI Pa3HBIX IIOKOJIECHUM.
Bribupath KoHpHUrypamuo KOMIbIOTepa B
3aBUCUMOCTH OT peIlaeMbIX 3a]au.

Hckatp B cetn UaTepHeT nHbOpMaImio 00
OTEYECTBEHHBIX CIElHaINCTaX, BHECIIMX BKIal B
pa3BUTHE BBIUUCINTEIIBHOW TEXHUKHU.

[IpuBOAMTH IPUMEPHI, MOATBEPKAAIOIINE TCHICHIIMH
Pa3BUTHS BBIYUCIUTEIBHON TEXHUKH.
XapakTepu30BaTh MapauieIbHbIC BHIYUCICHUS,
MHOTOITPOIIECCOPHBIE CUCTEMBI, CYIIEPKOMIIBIOTEPHI,
MHUKPOKOHTPOJUIEPHI, POOOTU3UPOBAHHbBIE
IPOM3BOJICTBA.

[TpuBOANTE MpUMEPHI 3a]jay, PEIIAEMbIX € TIOMOIIBIO
pa3HBIX TUIIOB KOMIIBIOTEPOB.

PaGoTtath ¢ rpadmueckum uHTEpPEiicom
OTIEPALIMOHHOM CUCTEMBI, CTAHIAPTHBI MU U
CITy>K€OHBIMH MPHUIIOKEHUAMH, (aiiIOBBIMU
MEHEeHKEPaMH.

XapakTepu30BaTh OCOOCHHOCTH MPOTPAMMHOTO
obecreueHnss MOOMIIBHBIX YCTPONCTB.

[ToHuMAaTh CyTh CUCTEMHOTO aAMUHUCTPUPOBAHHUS,
UHCTAUIALUY U AEUHCTAIUIALUU IPOTPAMMHOIO
o0ecreyeHusl.

¢l



Neo | Haumenoeanue pazoena

Konuuecmeo

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu

n/n (memuwt) Kypca uacoe obyuarouuxcsa
IIpuknanHple KOMIBIOTEPHBIE IPOIPAMMBI IS CooTHOCUTH BU/IBI JIMLIEH3UI Ha UCIIOJIb30BAHHE
peleHys TUIIOBBIX 3ajjay 10 BhIOpaHHON POTrPaMMHOI0 00eCIeueH sl U OPSII0K €ro
CIECLMAJIN3ALINH. MCIIOJIb30BaHUs U pacnpocTpaneHus. [IpuBoauts
CucreMbl aBTOMaTU3UPOBAHHOTO IPUMEPBI TPOIIPUETAPHOTO U CBOOOAHOIO
IIPOEKTUPOBAHMUS. IPOTrPaMMHOr0 00eceueH s, IPEJHAZHAUYCHHOTO JUIs
3akoHogarenscTBO Poccuiickont denepannu B pelIeHus OHUX U TeX ke 3a1ad. Ha3piBaTh OCHOBHBIE
00JIaCTH MPOrPaMMHOT0O 0OECIICUEeHUS. NpaBOHAPYLICHHUS, UIMEIOIIIE MECTO B 00J1acTh
JluneH3upoBaHue MPOrpaMMHOTO OOECTICUEHUS M | UCTIOJIb30BAaHUS IIPOTPAMMHOI0 OOECTICYEeHUS, 1
¢ poBsIX pecypcoB. [Iponpueraproe u HaKa3aHMsl 3a HUX, IPEAYCMOTPEHHbBIE
cBO0OOHOE TpOTrpaMMHOE 00ecTieUeHNE. 3aKkoHo1aTesbecTBOM Poccuniickoit denepanum.
KommMmepueckoe 1 HEKOMMEpUECKOe Hpaxkmuueckue pabomwt':
UCIOJIb30BaHUE MPOTrPAMMHOI0 00eCIIeYeHUs U «  [lonyuenue dannvix 006 annapamuou yacmu u
U POBBIX PECYPCOB. NPOCPAMMHOM O0becneueHuu KOMnvlomepa.
OTBETCTBEHHOCTD, yCTaHABIMBacMasi «  Onepayuu c gavinamu u nankamu.
3akoHoJaTenbCTBOM Poccuiickoit denepanumn 3a | Paboma ¢ npuxknaoubimu npozpammami no
HENPaBOMEPHOE UCIOIb30BaHUE MPOTPAMMHOI0 8bIOPAHHOU CEYUATUIAYUU.
obecriedeHrs: ¥ HU(PPOBBIX PECYPCOB.

Nroro no pazgeny 6

Pasznen 2. Teoperudeckue 0CHOBbI HH(OPM

ATHKH

2.1 |Uuadopmarus u
MH(POpPMaLMOHHbIE

MPOLIECCHI

5

Wudopmanus, 1aHHbIE U 3HAHUS.
YHUBEPCATBHOCTL AUCKPETHOT'O IIPEICTABICHUS
uHpOpMaIUu.

JIBon4HOE KOoaupoBaHue. PaBHoMepHbIE U
HepaBHOMepHbIE KOJbI. YcioBue @ano. [IonsaTue o
BO3MOKHOCTH KOJJMPOBAHUs C OOHApyKEHUEM U
UCIPABJIEHUEM OIIMOOK IIPU Mepeaaye Koja.
[Toaxoas! k m3Mepenuto nHGpopmanuu. CymHOCTh

00BEéMHOTO (a1(aBUTHOTO) TTOAXO0a K U3MEPECHUIO

[TosICHATD CYITHOCTD MOHATHH «HHMOpMAITU»,
«JIaHHbIEY», «3HAHU». [[pUBOIUTH IPUMEPBHI,
HOSICHSIIOIINE YHUBEPCATbHOCTH AUCKPETHOTO
KOJMPOBaHUS UH(OPMAIIHH.

KoaupoBate u 1exoiupoBaTh COOOLIECHHS 110
peUI0KEHHBIM MPaBHIIaM, UCIIOIb30BaTh YCIOBHE
®aHo. [IpuBOIUTH TPUMEPHI PABHOMEPHBIX U
HEPAaBHOMEPHBIX KOJIOB.

Ctpoutb npepuKCHbIE KOABI.

! Tlpenmaraemplii B IporpamMMe 110 MH(OOPMATUKE MEPEYCHb PAKTHIECKAX PaboT SBIAETCA PEKOMEHAATENLHBIM, YIUTEND JEIAcT BHIOOP IPOBEICHHUS IIPAKTHIECKUX PaboT.
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Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

uHpopManuy, onpeeeHne OuTa ¢ TOUKU 3pEHUs
an(aBUTHOTO MOJIX0/1A, CBSI3b MEXKIy pa3MEPOM
andasurta 1 ”HPOPMAITMOHHBIM BECOM CHUMBOJIA (B
MIPEIIOJIOKEHUN O PABHOBEPOSTHOCTHU MOSIBIICHUS
CHUMBOJIOB), CBA3b MEXIY €IUHUIIAMH U3MEPEHUs
uHpopmanuu: o6ut, 6aiir, K6aiit, Moaiit, [ 'GaiiT.
CylurHoCTb COAEPKATENBbHOTO (BEPOSITHOCTHOIO)
MOJX0/1a K U3MEPEHUI0 HH(pOpMaIu,
orpejiesieHue OUTa ¢ TO3UIUHU COICPKAHMS
COOOIICHNS.

Nudopmannonnsie nporeccel. [lepenava
uHpopmanuu. McTounuk, npuéMHUK, KaHal CBA3H,
CUTHaJ, kogupoBanue. Vckaxenue nudopmanuu
npu nepeaaye. CKOpOCTh Nepeayu TaHHbIX 10
KaHaly CBsI3U. XpaHeHue nHpopMaimu, 00bEM
MaMSITH.

O6paboTtka nH(pOpMaIHH.

Bunsr 06paboTku HHPOpPMALIUK: TTOTyYeHUE
HOBOTO CO/IEp KaHUS, U3MEHEHUE (HOPMBI
npencrasieHust uHGopmarmu. [Touck
nHpopmanuu. Pons uabOopManmu u
MH(OPMALIMOHHBIX MPOILIECCOB B OKPYKAIOIIEM
mupe. Cuctembl. KOMIIOHEHTHI CUCTEMBI U UX
B3auMoieiicTBre. CUCTEMBI yIIPaBICHUS.
VYnpasieHue kak HHPOPMAIIMOHHBIN TpoIiecC.
OOpaTHas CBS3b.

BrisBnsATE pa3nuuus B anaBUTHOM H
CoJIepKaTeIbHOM MOIX0JaX K U3MEPEHUIO
uH(dOpMaIuu.

Pemarts 3amaun Ha n3mMepeHue HHGpoOpMaIHH,
3aKJIIOYEHHON B TEKCTE, C MO3ULUHU aln(aBUTHOTO
1o/X0/12a (B MPeaNoI0KEHUH O PAaBHON BEpOSITHOCTH
HOSIBJICHHUSI CHMBOJIOB B TEKCTE).

PemaTh HeCOKHBIC 32124l HA U3MEpPEHUE
uHpOpMaINH, 3aKITI0YEHHON B COOOIIEHNUH,
UCTIONB3YS COJCPKATEIBbHBIHN MOIXO/.

YcTaHaBnMBaTh CBSI3b MEXY €IUHUIIAMHI U3MEPEHUS
uHdopmanuu: 6uT, 6aiit, Kb6aiit, Mo6aiiT, ['6aiiT.
BrimonHsATe nepeBo KoauuecTBa HHGOpMaLuU U3
OJIHUX €IMHUI] B IpyTHE.

[IpuBoauTH IpUMEPHI HHGOPMALIMOHHBIX ITPOIIECCOB U
UH(OPMALIMOHHBIX CBsI3€il B CUCTEMaX Pa3InIHON
TIPUPOJIBI.

[MosicHATh cxeMy nepenayu HHPOPMAITUH 110
TEXHUYECKUM KaHajlaM CBSI3U.

PaccuutheiBaTh 006EM HHpOpMaLIUK, TIEPEIABAEMON TTIO
KaHaJiaM CBsI3U, IPU U3BECTHOI CKOPOCTHU MEPEIauH.
XapaxkTepu3oBaTh EMKOCTh HH(POPMAITMOHHBIX
HOCHTEJIEH pa3HbIX TUIIOB.

ConocTaBisTh pa3uyHbIe TUPPOBHIE HOCUTENH TI0 UX
TEXHUYECKUM CBOMCTBaM.

[IpuBoauTh MpUMeEpHI 3a1a4 00pabOTKHU UHPOPMALIUU
Pa3HbIX TUIIOB.

[TosicHATH 00O cXeMy Tpoliecca 00paboTKH
uH(pOopMaIuu.

PackppiBaTh posib HHGOpMaUMKU U HHPOPMAITMOHHBIX
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n/n

Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

IIPOLIECCOB B OKPY’KAIOLIEM MUPE.
[TpuBOIUTH MpUMEPHI CUCTEM U UX KOMIIOHEHTOB.
MonenrpoBaTh MpOIECCH YIIPABIECHUS B PeabHBIX
CHCTEMax; BBISBJISATH KaHAJIBI IPSIMOM M 0OpaTHOM
CBSI3M U COOTBETCTBYIOIINE HH(OpMaLIMOHHBIE
MOTOKH.

2.2

IIpencrasnenue
uHpOopMaIu
B KOMIIBIOTEpE

Cucremsl cuncienus. Pa3zBépHyTas 3anuch HEIbIX
1 IPOOHBIX YHCEI B TIO3UIIMOHHBIX CHCTEMAaX
cunciieaus. CBOMCTBA IMO3UIIMOHHOM 3aIIHCH
YHUCIIa: KOJIMYECTBO (P B 3aMKCH, MPU3HAK
JIETMMOCTH YHCJIa HA OCHOBAHUE CUCTEMBI
CUHUCJIEHUS. AJITOPUTM MEPEBO/IA LIEJIOT0 YKCIa U3
P-n4HO#M cucTEMBbI CUUCTECHUS B JECATHYHYIO.
AJNropuTM nepeBojia KoHeyHo! P-nuHoM 1po6u B
NECATUYHYI0. AJITOPUTM MEPEBO/a LIEI0ro Yyucia
W3 JECATUYHON CUCTEMBI CUMCIIEHUS B P-n4Hy10.
[lepeBos KOHEUHOH ECATHUHON APOOH

KnaccudunupoBaTb CUCTEMBI CUUCIICHUS.

PackpeiBaTh CBOMCTBA MO3ULIMOHHOM 3aIIMCH YUCIIA.

BrinonHsATe cpaBHEHUE YUCEN, 3alTUCAHHBIX B
JIBOMYHOM, BOCBMEPUYHOMN 1 MIECTHAALIATEPUIHOMN
CHCTEMaX CUHCIICHHS.

OcCymecTBISITh «OBICTPBIN MIEPEBOJT YHCET MEKITY
JIBOMYHOM, BOCbMEPUYHOMN 1 MIECTHAALIATEPUIHOMN
CHUCTEMAMHU CYHCIICHHS.

BEINOAHATE CI0KE€HNE U BEIYUTAHHUE YHCEI,
3allMCAaHHBIX B IBOMYHOM, BOCBMEPUYHOU U
HIECTHAALIATEPUYHON CUCTEMaX CUUCIICHUSI.
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B P-nunyto. /[BonuHas, BOCbMepUYHas U
HIecTHaaTepUYHasi CHCTEMbI CUHCIICHUS,
MEPEBO/] YUCET MEXKAY ITUMH CUCTEMaMHU.
ApudmeTrueckre onepanuu B MO3UIIUOHHBIX
CUCTEMax CUUCJICHHUS.

[TomrydaTs BHyTpeHHEE MpeACTaBICHUE 1IEJIbIX YHCEN B
naMsITH KOMIbIOTEPA; ONPEAEIATh 10 BHYTPEHHEMY
KOy 3HaueHHE Yucia.

OcymiecTBISITh KOAUPOBAHUE TEKCTOBOW MH(OPMAIIUN
¢ momotbio KoaupoBodHbIx Tabmui (ASCII, UTF-8,
crangapt UNICODE).

Onpenensite UHPOPMAIMOHHBIN 00BEM TEKCTOBBIX

[IpencraBieHne HEBIX U BEIIECTBEHHBIX YHCEN B
MaMSTH KOMIIBIOTEPA.

Koauposanue tekctos. Koguposka ASCIL.
OnnoGaiitabie kogupoBku. Ctangaptr UNICODE.
Komuposka UTF-8. Onpenenenue
nH(pOPMaMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHUH.

KomupoBanue nzobpaxenunii. OreHka

COOOIICHUH B pa3HBIX KOJUPOBKAX.

Breruucaate pazMep 1BETOBOM NAJIUTPHI 110 3HAYECHUIO
OuTOBOI r1yOuHBI IIBeTa. ONpenemnsaTh pa3Mephl
rpadudeckux (anaoB MpHU U3BECTHBIX pa3pelieHUN U
rIIyOMHE KOJUPOBAHUS I[BETA.

Breraucisats nHbOpMaIMOHHBINH 00bEM UG POBOH




Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memui) Kypca yacoe obdyuarouwuxcs
MH(POPMAIIMOHHOTO 00BEMA PacTPOBOTO 3BYKO3AITUCH I10 YaCTOTE AUCKPETH3AIINH, TITyOrHEe
rpaduyeckoro u300pakeHus Mpy 3a1aHHOM KOJAMPOBAHUS 1 BPEMEHH 3aIUCH.
paspeleHuy U ri1yOnHe KOJUPOBaHUS [[BETA. Ilpakmuueckue padomoi:
Komuposanue 3Byka. OrieHka HHQOPMAIMOHHOTO | * Jluckpemuszayus epagpuueckou ungopmayuu
00BbEMa 3BYKOBBIX JIaHHBIX MIPH 33/IaHHBIX 4acTOTE |* Jluckpemuzayus 38ykos60ii ungopmayuu
JUCKPETU3ALMH U Pa3psIAHOCTH KOJUPOBAHUS.

2.3 | DneMeHTHI areOphl 8 Anrebpa noruku. BrickaspiBanus. Jloruueckue [IpuBOIUTE IPUMEPBI DIIEMEHTAPHBIX U COCTABHBIX

JJOT'UKH

orepariy. TaOIUIbl HICTUHHOCTH JIOTHYECKUX
onepannii « TM3bIOHKIUD, KKOHBIOHKIIHSY,
«MHBEPCUS», KUMIUTUKAIS», «IKBUBAJICHIIHS.
Jlornueckue BeipaxkeHus. Beruncienue
JIOTHYSCKOT'0 3HAYCHHS COCTABHOTO BBICKA3BIBAHUS
MPY U3BECTHBIX 3HAUEHUSIX BXOJAIIUX B HETO
AJIEMEHTAPHBIX BBICKa3bIBaHUU. TaOmHIIbI
HWCTUHHOCTH JIOTHYECKUX BbIpaXXeHUi. Jlornueckue
ofepalny U onepauy HaJ MHOKECTBAMH.
[Tpumephl 3aKOHOB anreOphl JIOTUKH.
DKBUBAJICHTHBIC TPEOOPA30BAHUS JIOTHUECKUX
BbIpa)K€HUI. PerieHre npocTenimmx JOru4ecKnx
ypaBuenuid. Jlornueckue pynkiuu. [loctpoerune
JIOTUYECKOTO BBIPAKEHUS C JAHHOU TaOIuIei
uctuHHOCTH. HopManbHbIE GOPMBL:
JTU3bIOHKTUBHAS U KOHBIOHKTUBHASI HOPMaJIbHbIE
¢dopMel. Jlorudeckre 371€MEHTHI KOMITBIOTEPA.
Tpurrep. Cymmarop. IloctpoeHne cxembl Ha
JIOTUYECKUX 3JIEMEHTaX 10 JIOTHYECKOMY
BBIPAYKEHHIO. 3aIMCh JIOTUYECKOTO BBIPAKEHUS 110
JIOTHYSCKOM CXEME.

BBICKa3bIBaHUU.

Pa3znnuath BeICKa3bIBaHMS U IIPEIUKATHI. BeIUMCIATH
3HAYCHUS JIOTHYECKUX BBIPAKEHUH C JIOTUYECKUMHU
onepauusaiMu KOHBIOHKIUH, TU3bIOHKIINY, UHBEPCHH,
MMIUTMKAIUH, SKBUBAJICHLINU.

CrpouTtb TabIULBI HCTUHHOCTH JIOTMUYECKUX
BBIPAKCHUI.

[IpoBonuTh ananu3 pparMeHTOB TAOIUIl UCTUHHOCTH.
YcTaHaBIMBaTh CBSA3b MEXY aIreOpoit IOTUKU U
TEOpUEH MHOKECTB.

Ocy1iecTBIATh SKBUBAJICHTHBIE IPe0OPa30BaHuUs
JIOTUYECKHUX BBIPAKEHHUH C NCIOJIb30BAHNEM 3aKOHOB
anreOpsl JOTHUKH.

OcCyIecTBIATh IOCTPOCHUE JIOTUYECKOTO BBIPAKEHUS
C JaHHOW TaOJIUIEH UCTUHHOCTH M €T0 YIIPOIICHHE.
PemaTte npocThle IOrHYeCKUe ypaBHEHUS.

CTpouTh JOTHUECKOE BBIpaXKEHUE C JaHHOW Tabiauien
VCTUHHOCTH.

XapakTepHu30BaTh JOTUYECKHUE FIIEMEHTHI
KOMIIBIOTEDA.

[TosCHATH yCTPOMCTBO CyMMaTOpa U TPUTTEpA.
Crpouts cxeMy Ha JJOTUYECKUX HIEMEHTaX I10
JIOTUYECKOMY BBIPAKECHUIO.

L1



Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memui) Kypca yacoe obdyuarouwuxcs
3anuchIBaTh JIOTHYECKOE BBIPAKEHUE AJI IPOCTON
JIOTUYECKOU CXEMBI.

Hroro no pazgeny 21

Paznen 3.UnpopmManmoHHbIe TEXHOJIOT UM

3.1 | Texnonoruu oOpaboOTKH 7 TekcroBbiii mpoueccop. PenaktupoBanue u OnuceIBaTh OCHOBHBIE BO3MOYKHOCTH TEKCTOBBIX

TEKCTOBOM,
rpaduueckoi u
MYJbTUMEIUNHON
nHpopmaun

¢dopmaruposanue. [Iposepka opporpadun u
rpamMMaTuky. CpeacTsa MOMCKa U aBTO3aMEHBI B
TEKCTOBOM Ipoleccope. Mcnonp3oBanue cTuie.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTBHI.
CHockw, ornasnenne. OOJauHbIe CEPBUCHI.
KonnekruBnast paboTa ¢ TOKyMEHTOM.
HNHCTpyMEHTBI pEeLIEeH3UPOBAaHUS B TEKCTOBBIX
npoueccopax. Jlemosas nepenucka.

Pedepar. [IpaBuna uuTHpOBaHUS HCTOYHUKOB U
oopmienus 6ubnuorpaguIEcKix CChbUIOK.
OdopmiieHne cucka TuTepaTypbl. 3HAKOMCTBO C
KOMIBIOTEPHON BEPCTKOM TEKCTA.
Cnenunanu3upoBaHHbIE CPEACTBA PETAKTUPOBAHMS
MaTe€MaTHYECKUX TEKCTOB.

BBox n3obpaxeHuii ¢ HCIIOIb30BaHUEM
Pa3NUYHBIX HUPPOBBIX YCTPOUCTB (LU(POBBIX
¢doTroanmnaparoB ¥ MUKPOCKOIIOB, BUCOKAMED,
CKaHEepOB U JAPYTHX yCcTpoicTs.). [ paduueckuit
penaktop. O6pabdoTka rpadudeckinx 0OBEKTOB.
PactpoBas u BekTopHas rpaduka. @opmartsl
rpadguieckux Ghausos.

Cosznanue u mpeodpa3oBaHre ayIMOBU3YaIbHBIX
00bekToB. OOpaboTKa N300paKEHUS U 3ByKa C
WCIIOJIb30BAaHUEM HUHTEPHET-TIPUIIOKEHUH.

IIPOLIECCOPOB.
[IpuBOAMTH PUMEPHI TPOMIPUETAPHOTO U CBOOOJHOTO
IPOTrPaMMHOTO 00ecTieueHUs IS CO3/1aHus
TEKCTOBBIX JOKYMEHTOB.

PaszpabateiBath cTpykTYypy nokymeHTa. Co3aaBaTh
TUIIEPTEKCTOBBINA TIOKYMEHT. Vcroap30BaTh cpeacTBa
ABTOMATH3AIMH MIPU CO3JJaHUH JTOKYMEHTA.
[IpumeHsTh MpaBuiIa IUTUPOBAHUS UCTOYHUKOB U
oopmienus 6uGIMOrpapUUECKIX CCHUIOK.
[IpuHKUMAaTh y4acTHe B KOJJICKTUBHOI paboTe Haj
JIOKYMEHTOM.

KnaccuduiupoBath KOMIBIOTEPHYIO TPaQUKY.
BBoauTh n300pakeHus ¢ UCIOIb30BAaHUEM Pa3INUHbIX
U (POBBIX YCTPOUCTB.

OrnuceiBaTh OCHOBHBIE BO3MOXKHOCTHU I'pauyecKux
PEAAKTOPOB.

[IpuBOAMTH IPUMEPHI TPOMPUETAPHOTO U CBOOOHOTO
POTrPaMMHOTO OOecTieueHHs! ISl CO3/1aHus U
00paboTKH 00BEKTOB KOMITBIOTEPHOI rpaduKu.
BrimonHsaTe npeodpazoBaHue pacTPOBBIX
M300paKeHH ¢ 1EeNIbI0 ONITUMU3ALINN pa3Mepa
n300paxKeHusi, KOPPEKTUPOBKHU I[BETOBBIX KPHUBBIX,
SAPKOCTH, KOHTPACTHOCTH.

OO6pabartbiBaTh U300paKEHHS C TTOMOIIBIO (PHUITHTPOB
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n/n

Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

MynbeTumenua. KoMnerorepHble Ipe3eHTALNN.

Hcnonb3zoBanue MyIbTUMEIUMHBIX OHJIAIH-
CEPBUCOB /IS pa3pabOTKH MPE3CHTAINN
MIPOEKTHBIX PaboT.

rpau4ecKoro peakropa.
XapakTepu30BaTh OCHOBHbBIE BO3MOKHOCTH
PEIaKTOPOB MPE3CHTAIUMN.

[TpuBOIUTH MpUMEPHI IPOIPUETAPHOTO U CBOOOIHOTO

IIPOrpaMMHOT0 OOecTieueHus AJisi CO3/IaHus U
00pabOTKHU MYJTBTUMEIUHHBIX OOBEKTOB.
OO6pabaTbiBaTh H300paKEHUS U 3BYKH C
MCII0JIb30BaHUEM UHTEPHET- IPUIIOKEHUH.
[TosicHATH NPUHIMIIBI TOCTPOEHUS TPEXMEPHBIX
MOJEIIEH.

BBITIOTHATE Onepanyy 1o NOCTPOEHUIO U
PEIAKTUPOBAHUIO MPOCTBIX TPEXMEPHBIX MOJEIIEH.
N3ydaTh mOHATHE O BUPTYAJTIBHON pEAIbHOCTH U
JIOTIOJTHEHHOW PEabHOCTH.

Ilpakmuueckue padomoi:

Mmnozocmpanuunvle 00KyMeHmbl
Konnexmusnas paboma Hao 0oKymeHmom
IIpeobpaszosanue pacmpoguix uzobpasxceHuil
Bexmopnas epaghuxa

SR W~

suoeo. 3D-modenuposanue

Hpes’eﬂmauuﬂ C u306pa9fceHuﬂMu, 38yKamu u

Nroro no pazaeny 7
OBUIEE KOJIMYECTBO 34
YACOB 110 [TIPOT'PAMME
11 kaace
Ne | Haumenoeanue pazoena | Konuuecmeo OcnoeHble 6U0bL OeamenbHoCmu
Ilpozpammmnoe cooeprrcanue
n/n (memwi) Kypca yacog obdyuarouwuxcs
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No
n/n

Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH

1.1

CereBble
nH(pOopMaIOHHbIE
TEXHOJIOTUHI

5

[IpuHIMIIBI TOCTPOEHUS U anmapaTHbIE
KOMITOHEHTBI KOMIIbIOTEPHBIX CETEH.

CeteBbie mpoTokoibl. CeTh MHTEpHET. Apecanust
B cety HTepHeT. CrucTemMa JOMEHHBIX UMEH.
Be6-caiit. Be6-cTpanuna.

B3aumoneiictBue O6paysepa c BeO- cepBepoM.
JluHamuueckue crpaHulbl. PazpaboTka nHTEpHET-
npriokeHui (caiitoB). CeTeBoe XpaHEHHE
JaHHBIX. Buapbl nesarenbHOCTH B cetu MHTEpHeT.
Cepsucel HTEpHETA.

['eonndopmanonnbie cucTemsl. I 'eotoKkanoHHbIE
CEpPBUCHI peabHOI0 BpEMEHH (HaIMpUMep, JIOKaus
MOOWIJIBHBIX TeJIe(OHOB, ONpeIeIeHUE
3arpy>Ke€HHOCTU aBTOMAarucTpalien), THTEpHET-
TOPTOBIIsL, OPOHUPOBAHKE OMIIETOB, TOCTHHHIL.
['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U
yciyru. ConuanbHbIe CETH — OpraHu3anus
KOJUJIEKTUBHOT'O B3aMMOJICHCTBUS 1 OOMEHa
JTaHHbIMU. CeTeBOM ATUKET: IpaBUJia MOBEACHUS B
kubeprpocTpanctse. [Ipodiiema moyIMHHOCTH
noryueHHO# uHpopmarmu. OTKPBITHIE
o0pa3zoBaTenbHbIE PECYPChHI

[TosiCHATH IPUHIUIIBI TOCTPOEHUS KOMIIBIOTEPHBIX
CeTeH.

BeLsBiATE 00111€e U pa3inyMs B OpraHu3alum
JIOKaJIbHBIX U TJI00AJIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOANTH IPUMEPHI CETEBBIX IPOTOKOJIOB C
orpeneEHHBIMU (PYHKIUSMHU.

AHanusupoBats aapeca B ceTu IHTepHeT.
XapakTepu3oBaTb CUCTEMY JIOMEHHBIX UMEH U
ctpyktypy URL u BeO-CTpaHHIIBI.

OnuceIBaTh B3aUMOJICHCTBUE Opay3epa ¢ BeO-
CEPBEPOM.

AHaIM3UpOBaTh NPEUMYILECTBA CETEBOTO XPAHECHUS
JAHHBIX ¥ BO3MOXKHBIE IPOOJIEMBI TAKOTO PEIICHUSI.
[TpuBoAUTH pUMEPHI 00TAYHBIX CEPBUCOB.
[IpuBoaNTE IPUMEpPHI PA3IMUHBIX BUIOB
nestenbHOCTH B cetu MuTepHer. [IpuBoante npuMepsl
roCyJJapCTBEHHBIX MH(POPMALIMOHHBIX PECYPCOB.
XapakTepHu30BaTh HHMOPMALTMOHHO-
00pa30BaTENbHYIO Cpely CBOEH IIKOJIbI, ONUCHIBAs
HMEIoNIeeCd TEXHUYECKOE OCHAIICHUE, IPOIPAMMHOE
o0ecreyeHne 1 UX UCI0JIb30BaHUE YUUTEIAMU U
IIKOJIbHUKAMH.

XapakTepru3oBaTb BOZMOKHOCTH COLUAIIBHBIX CETEH.
@opMyaupoBaTh NIPaBUJIa IIOBEIEHUS B COLUAIBHBIX
CeTsIX.

Hcnonp30BaTh pasnuyHble CTPATETHH ONPEIECIICHUS
HOJUIMHHOCTH UH(OpMAIMH, TOTYYEHHOH U3 CeTH
NurtepHer.

[TprBOANTE MpUMEPBI OTKPBITHIX 00pa30BaTEIbHbBIX
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n/n

Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

pecypcos.
Ilpakmuueckue padomui:

1. Jloxanvuas cemo

2. Paspabomxa 6eb-cmpanuybi

3. AH3bik nouckoswvix 3anpocos. Hcnonvzosanue
UHMEPHEem-Cep8UCO8

1.2

OCHOBBI COIIMATIBHOM
UHPOPMATUKU

TexHOreHHBIE U 5KOHOMUYECKHE YTPO3bI,
CBSI3aHHBIE C UCIIOJIH30BAHUEM HH(POPMALIHOHHO-
KOMMYHHKAITMOHHBIX TeXHOIOTHI. O01me
poOIeMBbI 3aITUTHI UHPOPMALIUU U
nH(pOpMaMOHHOM 0€30MMacHOCTH.

CpenctBa 3amuThl HHGOPMALIMK B KOMITBIOTEPAX,
KOMITBIOTEPHBIX CETSAX M aBTOMaTHU3UPOBAHHBIX
WH(OPMAIIMOHHBIX CHCTEMAaX.

[TpaBoBoe obecnieueHne WHHOPMATMOHHON
0€301acHOCTH. DJIEKTPOHHAS MOAINUCH,
cepTU(UIIMPOBAHHBIE CAUTHI U TOKYMEHTHI.
[IpenoTBpaleHe HECAHKIITMOHUPOBAHHOTO
JOCTYyTIA K JIMYHOW KOH(PUACHITUATHHOM
nH(pOpMaLIUY, XpaHsIIeHcsa Ha TIEPCOHATTEHOM
KOMITBIOTEPE, MOOUIIBHBIX YCTPONUCTBAX.
BpenonocHoe nporpamMmmHoe obecriedeHue u
croco0bl 60PbOBI ¢ HUM. AHTUBHUPYCHBIE
IPOTPaMMBI.

Opranuzanus JHYHOTO apXruBa HHPOPMAITUH.
PesepsHoe konupoBanue. [TaposbHas 3amura
apxuBa.

[MudpoBanne nanupx. MaGOpMaIMOHHBIE
TEXHOJIOTUH U NpodeccroHallbHas NeSTeIbHOCTD.
Nudopmanmonnsie pecypesl. [udposas

XapaKkTepu30BaTh CYIIHOCTb MOHATUI
«uH(pOpMAIOHHAsT O€30MMaCHOCThY, «3aIlUTa
uHpopmanuny. @opMyIupoBaTh OCHOBHBIE IPAaBUIIA
nH()OpMAITMOHHOW 0€30MacHOCTH. XapaKTEePU30BaTh
CpeZcTBa 3aIlUThl MH(POPMALUU B KOMIIBIOTEPAX,
KOMITBIOTEPHBIX CETAX M aBTOMAaTU3UPOBAaHHbIX
MH(QOPMALMOHHBIX cHcTeMax. AHAIU3UPOBATh
3aKOHOJIATEeNbHYIO 0a3y, Kacarouryrocs
UH(POPMAIMOHHOM 0€30MacHOCTH.

OmnwuceiBath criocoObl 60pHOBI ¢ BPEJOHOCHBIM
POTrpaMMHBIM 00€CTIeYeHHEM, HCIIOIb30BaTh
aHTUBHUPYCHBIE IPOTrPAMMBIL.

OnuceIBaTh MyTH NPEAOTBPALLCHUS
HECAHKIIMOHMPOBAHHOTO JJOCTYIA K JINYHOM
KoH(puaeHIaIbHON HH(DOpMAIINHU, XpaHsIIeHcs Ha
IIEPCOHATBHOM KOMIIBIOTEPE, MOOUIIBHBIX
YCTPONCTBAX.

Hcnonp30BaTh NapoaupoOBaHUEe U apXUBUPOBAHHE IS
o0ecrieyeHns 3aIuThl UH)OPMAIIHH.

JlaBath orpeeneHus MOHATHIH «MH()OPMAIIMOHHBIN
pecype», «MH()OPMAaLMOHHBINA IPOAYKTY,
«HMH(pOPMAIIOHHAS! yCIIyTay.

BbIsBIIATE OTiMYMs HH(OPMALMOHHBIX IPOAYKTOB OT
IPOAYKTOB MaTepUAIIbHBIX.

1T



n/n

Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

skoHOMHKa. MH(DOpManmoHHas KyJIbTypa

HaspiBaTh OCHOBHBIE YepPTHI IIU(PPOBOH IKOHOMHUKH.
AHaMM3UpOBaTh CYUTHOCTh MOHATHS
«MH(QOPMAIMOHHAS KYJIbTYPay.

Ilpakmuueckue padomul:

1. Hcnonvzosanue anmusupycHot npocpammei.
2. Apxusayus danuvix

Hroro no pazneny

8

Pa3nea 2. Teopernueckne 0CHOBbI HH(OPM

aTHUKH

2.1

Nudopmanmonnoe
MOJICIIUPOBAHUE

5

Mogaenu u MmogenupoBanue. Llenn
MOJIETTUPOBaHUS. AIEKBaTHOCTh MOJIEIH
MOJIETTUPYEMOMY OOBEKTY UJIH MPOIIEeCCy.
dopmanuzanus NPUKIAAHbIX 331a4.
[IpencraBieHne pe3yIbTaTOB MOJCIUPOBAHHUS B
BUJIE, YAOOHOM JUTsI BOCIIPHUSITHSI YEIIOBEKOM.
I'padmyeckoe npeacTaBIeHUE TaHHBIX (CXEMBI,
TabIUIIBl, rpaduKn).

I'padb1. OcHoBHBIE OHSATHS. Buasl rpados.
Pemenue anroputMuyeckux 3aaad, CBSI3aHHBIX C
aHanu30oM rpadoB (MOCTpOEHNE ONTUMATHLHOTO
IyTH MEXAY BeplInHAMU rpada, onpeaeneHme
KOJIMYECTBA PA3NUYHBIX IyTEH MEKIy BepIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTO rpada).
epeBbs. bunapHoe nepeso.

JIUCKpETHBIE UTPBI IBYX UTPOKOB C IIOJIHOU
nHpopmanueii. [Toctpoenue nepera nepedopa
BapHaHTOB, OMKUCAHNE CTPATETUU UTPHI B
Tabu4aHOU popme.

Bolurpeliineie crpateruu.

Hcnonp3oBanue rpadoB U 1epeBhEB MPU OMHUCAHUN

OnpenensiTb MOHATHS «MOJEIBY, «MOJEIUPOBAHUEY.
KnaccuduiupoBate Moienu 1Mo 3aJaHHOMY
OCHOBAHHUIO.

OnpenensTs 1eab MOJASIUPOBAHUS B KOHKPETHOM
ciydae.

[IpuBOUTE TPUMEPHI PE3YIHTATOB MOJAEITUPOBAHUS,
NPEJCTAaBICHHBIX B BUJIE, YA0OHOM JUIsl BOCTIPUSTHS
YEJIOBEKOM.

[IprMeHSATh AITOPUTMBI HAXOKICHUS KpaTYaNIIINX
nyTel Mexa1y BepLUIMHAMU OPUEHTUPOBAHHOTO Tpada.
[TpyMeHsTh anropUTMbI OIIPEIEICHNS KOJINUECTBA
Pa3IUYHBIX MTyTeH MEX Ay BEpIINHAMU
OPUEHTHPOBAHHOT'O AlIMKINYECKOTO rpada.
XapakTepu3oBaTh UIPY KaK MOJEIb HEKOTOPOH
CUTYallUH.

JlaBaTb onpeneneHrue BBIUTPBIIIHON CTPATEruHu.
OnuceIBaTh BRIMTPHIIIHYIO CTPATETHIO B 3aJaHHOM
UTPOBOM CUTyaIu B (hopMe JiepeBa WiIu B TaOJIUYHOMN
dbopwme.

[TpuBOIUTE MpUMEPHI UCTIOIB30BAHUS JEPEBbEB U
rpa¢oB NpH OMMCAHUNA OOBEKTOB M TIPOIECCOB

(44



Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammnoe codepocanue
n/n (memut) Kypca yacoe obdyuarouwuxcs
00BEKTOB U MPOIECCOB OKPYIKAIOIIET0 MHpA. OKPYXAarOIIero MHUpa.
Hroro no pazaeny 5

Paznen 3. AnropuTt™Mbl 1 NIPOrPpaMMHUPOBAH

Hue

3.1.

ANTOpPUTMBI U 3JIEMEHTHI
IPOrpaMMHUPOBAHUS

11

OnpeneneHre BO3MOKHBIX PE3yJIbTaTOB PaOOTHI
MPOCTEUIINX aATOPUTMOB YIIPaBICHUS
WCTIOTHUTENISIMU M BBIUMCIUTEIBHBIX aITOPUTMOB.
OrnpezenieHne UCXOAHBIX JAHHBIX, IPU KOTOPBIX
aJITOPUTM MOXET J1aTh TpeOyeMblil pe3ynbTar.
DTamnbl peleHus 3a1a4 Ha KoMITbloTepe. SA3bIk
nporpammupoBanus (Ilackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKIIHH SI3bIKA
nporpaMMupoBaHusi. TUIIBI TAHHBIX:
LIEJIOUMCIICHHBIE, BEIIECTBEHHbIE, CHMBOJILHBIE,
jJorudeckue. BerBnenus.

CocraBnble ycnoBus. L{ukimisl ¢ yenoBueM. L{ukiibt
o nepeMeHHou. Vcmonap3oBanne TadauIy
TpaccupoBku. PazpaboTka u nmporpammHas
peanzanys anropuTMOB PELICHHs TUIIOBBIX 3a]a4
6a3oBoro ypoBHs. [IpuMepsl 3a1a4: aaropuTMbl
00pabOTKM KOHEYHOH YHCIOBOM
MOCJIEI0BATEILHOCTH (BBIUMUCIIEHUE CYMM,
MIPOU3BEICHUN, KOJTUYECTBA 3JIEMEHTOB C
3a/IaHHBIMU CBOMCTBAaMHM), aJITOPUTMBbI aHAJIA3a
3alUCH YKCEell B MO3UIIMOHHON CUCTEME
CUMCIICHHSI, aITOPUTMBI PEIICHUS 33/1a4 METOA0OM
nepedopa (MMOUCK HauOOJIBIIETO OOIIEro JETUTEIIS
JBYX HaTypaJIbHbIX YHCEJl, IPOBEPKa YUCIIa Ha
MPOCTOTY).

O06paboTka CUMBOJILHBIX JaHHBIX. BCcTpoeHHbIE

OnpenensaTs pe3yabTaT pabOThl AITOPUTMA TS
UCTIOJTHUTEIS TIPY 33aHHBIX UCXOIHBIX JaHHBIX U
BO3MOYKHBIE HCXOJHBIE TAHHBIE JIsI U3BECTHOTO
pe3ynbTara. [[puBOIUTH IPUMEpPHI aJITOPUTMOB,
COZIEpIKAIINX TTOCIIEI0BATEIBHBIC, BETBSIIUECS U
[IUKJINYECKHE CTPYKTYPBl. AHATM3UPOBATH
[UKJINYECKUE QJITOPUTMBI JUTS1 HCIIOJTHUTEIIS.
BeinensaTs sTamnsl pemeHns 3a1a41 Ha KOMITBIOTepe.
[TOSICHATB CYIIIHOCTD BBIIEIIEHHBIX TATOB.
OTnaxuBaTh NPOTrPaMMBI C TIOMOIIBHIO
TPAaCCUPOBOYHBIX TaOJIHI. AHATU3UPOBATH HHTEP(EiiC
UHTETPUPOBAHHON Cpe/ibl pa3pabOTKU MPOrpaMM Ha
BBIOPAaHHOM $I3bIKE ITporpamMmmupoBanus. I IpuBoauTs
HIpUMEPBI OTHOMEPHBIX U IByMEPHBIX
MaccuBOB.IIpuBOANTE IpHMeEpHI 3a1a4 13
HOBCETHEBHOM KHU3HHU,IPEIIOTAralOIIIX
UCIIOJIb30BaHUE MACCHBOB.3aMMCHIBATh U OTJIAXKUBATh
IpOTrpaMMbl B MHTETPUPOBAHHOM Cpefie pa3padoTKu
IPOTPaMM.

Pa3pabaTpiBaTh M OCYIIECTBISTH IPOTPAMMHYIO
peanu3auio alropuTMOB PEIICHHUS TUIIOBBIX 3aa4.
PazouBate 3amauy Ha nmoazanauu. OhopmisaTh
JIOTUYECKH [IETOCTHBIC MM OBTOPSIOLIHECS
(parMeHTHI IPOTrpaMMBbI B BU/IE TIOATIPOTPAMM.
[TosICHATE CYIIHOCTh PEKYPCHUBHOTO aITOPUTMA.
HaxonuTe pekypcuBHBIE OOBEKTHI B OKPYKAIOIIEM

€



n/n

Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

(GYHKITUY S3bIKA TIPOTPAMMHUPOBAHUS IS
00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI
pEeAaKTHPOBAHUS TEKCTOB (3aMeHa
cuMBOJIa/(hparMeHTa, yJaajleHHe U BCTaBKa
CUMBOJIa/(hparMeHTa, MOUCK BXOXKICHUS
3aJJaHHOTO 00pa3ia).

TabnuaHbIe BETUWYUHBI (MACCHUBBHI).

[TonsiTHE O IBYMEPHBIX MacCUBax (MaTpHIIAX).
AnTOpUTMBI pabOTHI C AJIEMEHTAMU MacCHBa C
OJTHOKPAaTHBIM MPOCMOTPOM MacCHBa:
CYMMHPOBaHHE IEMEHTOB MacCHBa, MOACUYET
KOJIMYECTBA (CYMMBI) 2JICMEHTOB MAaCCHBA,
YAOBJIETBOPSIOLIUX 3a/IaHHOMY YCIIOBHIO,
Hax0JKJICHUE HauOOJIbIIIEro (HANMEHBIIIETO)
3HAUEHUS DJIEMEHTOB MAacCHBa, HAXOXKICHUE
BTOPOTO IO BEJTMYMHE HAUOOJIBIIIETO
(HaMMEHBLIEro0) 3HaYEHUs, TMHEHHBIN MOUCK
3JIEMEHTA, IEPEeCTaHOBKA 3JIEMEHTOB MaccuBa B
o0paTHOM TOPSJIKE.

CoptupoBka ogHOMepHOTO MaccuBa. [Ipocteie
METO/]Ibl COPTUPOBKH (HAIpUMEP, METO MTy3bIPbKa,
METOJ BBIOOpPA, COPTUPOBKA BCTABKAMM ).
ITognporpammsl. PeKypcHUBHBIE aIrOPUTMBI.
CnoKHOCTh BBIYHCIICHUS: KOJIMYECTBO
BBITIOJTHEHHBIX OTEpAInid, pa3Mep UCTIOIb3YeMO
MaMSITH, 3aBUCUMOCTD KOJIMYECTBA OMepaIfii OT
pa3Mepa UCXOJIHBIX JAHHBIX.

MUpE.

OnpenensTh pe3ybTaT padoThl IPOCTOTO
pEeKypCcHBHOTO anroputMma. [1oSCHATh MOHATHS
«BBIYHCITHTEIBHBIHN MPOIECC), «CIOKHOCTh
anropuTMay, «3¢GHEeKTUBHOCTS anroputmay. JlaBath
OIICHKY CJIO)KHOCTHU U3BECTHBIX aJITOPUTMOB.
[TpuBoauTh puMepsl 3PHEKTUBHBIX aITOPUTMOB.
Ilpakmuueckue pabomoi:

1. Bwidenenue u obpabomka yugp yenozo wucia 8
PA3IUUHBIX CUCIEMAX CHUCTIEHUSL C UCNOTIb30BAHUEM
onepayuil YerouUucieHHoU apugdmemuru

2. Pewenus 3a0ay memooom nepebopa

3 Obpabomia wucio6020 maccusa

4. Obpabomka cumBoIbHBIX CIPOK

5 QyHxyuu

Nroro no pazaeny

11

Paznen 4. UndopmManmoHHbIe TEXHOJIOT N
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Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memui) Kypca yacoe obyuarouuxcsa

4.1 | DnexTpoHHBIE TAOIUIIBI 6 AHanu3 naHHbIX. OCHOBHBIE 337]a4l aHAJIN3A [IpuBOaUTE IPpUMEPBI 3a/1a4 aHAJIM3A JAaHHBIX.

TaHHBIX: IPOTHO3UPOBAHUE, KIacCH(UKAIIHS,
KJIacTepu3alnys, aHaJIN3 OTKIOHEHHH.
[TocnemoBaTenbHOCTD PENICHNUS 3a/1a4 aHAIH3a
TaHHBIX: COOp MEPBUYHBIX TaHHBIX, OYMCTKA
OLIEHKA Ka4eCTBa JJaHHbIX, BBIOOP W/WIIH
MIOCTPOSHHUE MOJIENU, TPEOOPa30BaHNE JAHHBIX,
BU3yaJIN3alUs TaHHBIX, HHTEPIpETALUs

PE3YJIbTATOB. I/IHTGHHGKTyaHBHBIﬁ aHaJIn3 JaHHBbIX.

AHanu3 JaHHBIX C TOMOIMIBIO 3JIEKTPOHHBIX
Tabnui. Beranucinenue cymmbl, cpeTHETO
aprupMETUIECKOTr0, HAUOOJIBIIIETO U HAMMEHBIIIETO
3HadYeHUH quanasoHa. Beruucienue
Koa(uImeHTa KOppesaiuu IByX PsIOB JaHHBIX.
[TonGop nuHUYM TpeHA, pEIIeHHE 3aa9
MIPOTHO3UPOBAHUSI.
KommnbiorepHo-mMaremMaTrieckue MoJIeNu. JTarbl

KOMIIBIOTCPHO-MATEMATUICCKOT'O MOACITIUPOBAHU A

IIOCTAaHOBKA 3aJa4u, pa3paboTka MoJIeIHy,
TECTUPOBAHUE MOJEIIH,

KOMITBIOTEPHBIN DKCIIEPUMEHT, aHAJIN3
pe3ynbTaTtoB Mojenuposanus. [Ipumepsr:
MOJIETMPOBAHUE IBUKEHUS, MOJECIUPOBAHHE
OMOJIOTHYECKUX CUCTEM, MAaTEeMaTHUYECKUE MOIEIIH
B DKOHOMHUKE.

UucneHHoe peleHre YpaBHEHUH C IIOMOLIbIO
noadopa mapamerpa.

OnTumu3anus Kak MOMCK HAWJTy4IIETO PEUICHHS B
3aJJaHHBIX YCIIOBHSIX.

IleneBast GyHKUMSA, OTpaHUYEHUS.

ITosicuaTs Ha mpuMeEpax mocCjIea0BaTCJIbHOCTb
PEIICHUA 3a4a4 aHalln3a JaHHBIX.

Pemate mpocThie 3a1aun aHAIM3a JAHHBIX C TTIOMOIIBIO

AJICKTPOHHBIX TAOJIHII.

Hcnonb30BaTh COPTUPOBKY U (DUIIBTPHL.
Hcnonb3oBath cpencTBa Aem0BoU TpaduKu It
HATJISITHOTO TIPEICTABIICHHSI TAHHBIX.
XapakTepu30BaTh ATaNbl KOMIBIOTEPHO-
MaTEeMaTHYECKOTO MOJICITUPOBAHHS.

HccnenoBaTh rOTOBYIO KOMITBIOTEPHYIO MOJIEITH TI0
BBIOpPAHHOU TEME.

Pemrate nmpocTeie pacu€éTHRIC M ONTHMU3AIMOHHBIC
3aJ1a4¥ C MTOMOIIBIO AIEKTPOHHBIX TAOIHII.
Ilpakmuueckue pabomoi:

1. Cmamucmuyeckas 06pabomka OaHHbIX
cpedcmeamu pe0aKmopa 1eKmpOoHHbIX MAOIUY,.
2. Haznaonoe npeocmaenenue pesynomamos
cmamucmuyeckol 00pabomxu OAHHLIX 8 8Ude
ouazpammcpeocmeamu peoaxKmopa 21eKmpoHHbIX
mabauy.

3. Paboma ¢ comosoii komnwbromepHo MoOenbio

no 8blOPAHHOU meMme.
4. Yucnennoe pewienue ypasHeHull ¢ NOMOWbIO
noobopa napamempa

4



Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memui) Kypca yacoe obdyuarouwuxcs
Pemenwne 3a1au onTuMu3anuu
C TIOMOILBIO 3JIEKTPOHHBIX TAOJIHII.
4.2 |ba3bl maHHBIX 2 Tabnuunble (pesiuOHHBIC) Oa3bl TaHHBIX. [IpuBOANTE MPUMEPHI UCTIOJIB30BAHUS 0a3 TaHHBIX.
Tabnuia — mpeacTaBIeHUE CBEACHUI 00 Xapaktepu3oBaTh 0a3y TaHHBIX KaK MOJIENb Y4EOHOTO
OJHOTHIHEIX 00bekTax. Ilome, 3amuce. Kirou npeaMera.
tabmuibl. Paborta ¢ roroBoit 06a30i TaHHBIX. [IpoekTrpoBaTh MHOTOTAOIMUHYIO 0a3y JaHHBIX,
3anonHeHune 0a3bl NaHHBIX. [[OMCK, COPTUPOBKA U | pa3iHuaTh TUIIBI CBSA3CH MEXKITY TaOIUIIaMH.
bunbTparus 3anuceit. 3anpockl Ha BEIOOPKY OcCyIecTBISITh BBOJ M pEJAKTUPOBAHUE TAHHBIX.
JaHHBIX. 3aMpOCH ¢ mapaMeTpaMu. Beraucisemsie | OCymIECTBISITH COPTUPOBKY, MMOUCK M BBIOOP TaHHBIX B
MOJIsl B 3aIIpocax. rotoBoi 06ase maHHbIX. DOPMHUPOBATH 3aMPOCHI HA
MmuoroTtabnuunble 0a3bl JaHHBIX. TUIIBI cBsI3el MOMCK JIaHHBIX B CPEJIe CUCTEMBI yIIpaBlieHUs OazaMu
MEXIy Ta0auaMu. BHeHMA KiTrod. NAHHEBIX.
[emocTHOCTB. 3anpoCchl K MHOTOTAa0MMYHBIM 0a3aMm |IIpakmuueckue pabomol:
JTAHHBIX. 1. IIpoexmupoeanue cmpykmypbi npocmoti
MHO2OMAOIUYHOU PETAYUOHHOU 6A3bI OAHHDIX.
2. Paboma c comogoti 6azoti danuwix (3anonmerue
0a3vl OAHHBIX, NOUCK, COPMUPOBKA U Pulbmpayus
3anucetl;, 3anpocsvl Ha 8blOOPKY OAHHBLX)
4.3 |Cpenctpa 2 CpenctBa uckyccTBeHHOTO MHTEIUIeKTa. CepBuchl | [10ACHATH MOHITUS «UCKYCCTBEHHBIN MHTEIUIEKT,
HCKYCCTBEHHOTO MalIMHHOTO NEPEBOia U PAaCO3HABAHMS YCTHOW | «MAalllMHHOE 00y4YeHHE.
MHTEJJIEKTa peun. [TpuBOIUTE MpUMeEpHI 33124, PEIAEMbIX C TOMOIIBIO

WnenTudukaiys 1 NoucK n300pakeHuH,
pacnoznaBanue aull. CamooOydJaromuecs
CHCTEMEL.

HcKycCcTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX
urpax.

Hcnonb3oBaHnne METO0B UCKYCCTBEHHOTO
WHTEJUJICKTa B 00YUaIONMUX CUCTEMAX.
Hcnonb3oBaHnne METO0B UCKYCCTBEHHOTO
WHTEJUIEKTa B poOOTOTeXHUKE. IHTepHET Betei.

UCKYCCTBEHHOT'O HHTEJIJICKTA.
Hcnonp30BaTh CepBUCH MAIIMHHOTO TIEPEBOJA U
pacro3HaBaHMs YCTHOM peud, HACHTU(UKAIH U
NOMCKa N300paKeHUH, pacIiO3HABAHUSI JIUII.
XapakTepr30BaTh CaMOOOYJAIOIINECs CUCTEMBI U
PacKpBIBaTh POJIb HCKYCCTBEHHOTO MHTEIJICKTA B
KOMITBIOTEPHBIX HTpax.

Hcnons30BaTh METOBI HCKYCCTBEHHOTO HHTEIUIEKTA B
00yyYaroImux CUCTeMax, B pPOOOTOTEXHUKE.
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n/n

Haumenoganue pazoena
(memut) Kypca

Konuuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
odyuarowuxcsa

HepCHCKTI/IBLI Pa3BUTHA KOMIIBIOTCPHBIX
HHTCJUICKTYAJIbHBIX CUCTCM.

HccnenoBaTh NepCHeKTUBBI PA3BUTHSI KOMIIBIOTEPHBIX
MHTEJJIEKTYaJIbHBIX CUCTEM.

Ilpakmuueckue padomui:

1. Paboma ¢ unmepnem-npunosicenuamu Ha
OCHOB€ UCK)CCMEEHHO20 UHmMeILIeKma

Hroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

LT



28

IoypouyHoe mi1aHMpOBaHUe
10 xkaacc

Ne ypoka

Tema ypoka

Pasznea 1. llndposasi rpaMoTHOCTH

Tema 1.1. KomnbioTep: annmapaTtHoe u NporpaMMHoe odecrnedeHue, paiioBast
cucrema (6 4.)

VYpok 1 TexHuka 0€30MacHOCTH ¥ TUTMEHa IpH padoTe ¢ KomnbioTepamu. [IpuHIume! paboTh
KOMIIBIOTEPA

VYpok 2 TeHneHIu pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH

VYpok 3 [IporpammHoe obecrieueHrne KOMIbIoTepa

VYpoxk 4 Onepanuu ¢ paitnamMu 1 nanKkaMu

Ypok 5 PaboTa ¢ npukiIagHbIM IPOTrpaMMHBIM 00ECTIEYCHUEM

Ypok 6 3akoHoaTenbcTBO Poccuiickoit deneparu B 001aCTH MPOrpaMMHOTO 00ecTiedeHUs
Paznen 2. Teoperudeckue 0CHOBbI MH(POPMATHKH
Tema 2.1. Undopmanusi 1 uH(OpMaAIHOHHBIE Mpouecchl (5 4.)

Ypok 7 JIBon4HOE KOIUpOBaHUE

VYpok 8 [Tonxomap! K U3MEpEeHNIO HHPOPMAITUN

Ypok 9 HNudopmannonnsie nporeccel. [lepenaya n xpanenue nHGopMauu

VYpok 10 | O6paboTka nHbopmMaIuu

Ypoxk 11 CucTemMbl, KOMIIOHEHTBI CHCTEM M MX B3aHMMOJICHCTBHE
Tema 2.2. IlpeacraBienne nugopmManuu B komnbiorepe (8 4.)

VYpok 12 | CucreMsl cuncieHus

VYpok 13 | Aaroputmsl iepeBojia yucen u3 P-uuHoil cuctemsl curcIeHus B AECATUUHYIO U 00paTHO

VYpoxk 14 | JIBonuHasi, BOCbMEPUYHAs U MIECTHAAATEPUYHAS CUCTEMBI CUUCITICHUS

Ypok 15 | ApudmeTndeckue onepanuy B TO3UITMOHHBIX CUCTEMAaX CUUCIICHUS

VYpok 16 | [IpencraBneHue LEIbIX U BEIECTBEHHBIX YUCET B MIAMSITH KOMIIBIOTEpA

Ypok 17 | KogupoBanue TeKCTOB

Ypok 18 | KogupoBanue nzodpaxeHuii

VYpok 19 | KogupoBaHue 3Byka
Tema 2.3. DiieMeHTHI aJredOpbI JOruKku (8 4.)

VYpok 20 | Bricka3biBanus. Jloruueckue onepanuu

VYpok 21 | Jlornueckue BoipaxeHus. TaObauIbl HCTUHHOCTH JIOTHYECKUX BBIPAKECHUH

VYpok 22 | Jlornueckue onepannu 1 onepanuy Haj MHOXKECTBAMU

VYpok 23 | 3akoHBI aNreOphl JTOTUKH

VYpok 24 | Pemienue npocTeMIMX JOrM4eCKUX ypaBHEHUN

VYpok 25 | Jlornueckue Gpynkuuu. [TocTpoeHre TOrHUECKOT0 BRIPpAXKCHHS ¢ JaHHOU TabmuIei
VUCTUHHOCTHU

Ypok 26 | Jlorndyeckue 31€MEHTHI KOMIIBIOTEPA

Ypok 27 | Koumponvnasa paboma no teme "TeopeTnueckue 0OCHOBBI MHPOPMATUKH"
Paznen 3.UHpopmManmoHHbIe TEXHOJIOT UM
Tema 3.1. Texnonorun o0padoTKN TEKCTOBOM, rpadpuyeckoil M1 MyJIbTHMEAUHHOM
uHpopmanuu (7 4.)

VYpok 28 | TekcToBslii poiieccop U ero 0a30BbIE BO3MOXKHOCTH

Ypok 29 | KonnexkruHas pabota ¢ nokymeHToM. [IpaBuna opopmienus pedepara

Ypoxk 30

PactpoBas rpaduka
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Ne ypoka

Tema ypoka

VYpok 31 | Bekropnas rpaduxa

VYpok 32 | Co3nanue u nmpeoOpa3zoBaHue ayAMOBU3YaIbHBIX 00BEKTOB. KOMIBbIOTEpHBIC TpE3eHTAITNN

VYpoxk 33 | [IpyHUUIIBI MOCTPOEHUS U PEIAKTUPOBAHUS TPEXMEPHBIX MOJIETIEH

VYpok 34 | Konmponavnas paboma no teme "TexHonoruu o0pabOTKH TEKCTOBOM, rpaduuecKoil n

MYJIbTUMEINIHON nHpopmanun"

OBUIEE KOJIMYECTBO YPOKOB I10 ITPOI' PAMME: 34,
U3 HUX YPOKOB, OTBE/ICHHBIX Ha KOHTPOJIbHBIE PabOTHI — 2

11 kaacce
Ne ypoka Tema ypoka

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
Tema 1.1. CeTeBble HH(OPMANHOHHBIE TEXHOJIOTHH (5 4.)

VYpox 1 [IprHIMIIBI TOCTPOCHUS U alMApaTHBIE KOMIIOHEHThI KOMIIBIOTEPHBIX ceTeil. CeTeBbie
npoTtokoisl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. CucTeMa TIOMEHHBIX UMEH

Ypok 2 Be0-caiit. Be6-cTpanuia. Bzaumoneiictue Opaysepa ¢ Bed-cepBepom. [JuHamudeckue
cTpanullbl. Pa3paboTka nHTEpHET-TIpIIIOKEHUH (caliToB). CeTeBoe XpaHeHHE TAaHHBIX

VYpok 3 Bunel nestensHoctu B cetu MHTepHeT. CepBuchl HTEpHETA

Ypok 4 CerteBoii aTukeT. [Ipobiema Mo yIMHHOCTH MOTyYeHHON HHPOpMAITIH

Ypok 5 ['ocynapcTBeHHBIE AJIEKTPOHHBIE CEPBUCHI M YCIyTH. OTKPBIThIE 00pa30BaTEIbHBIC
pecypcsl
Tema 1.2. OcHoBBI connanbHOI HHPopMaTHKH (3 4.)

Ypok 6 TeXHOTeHHbIE U PKOHOMHUYECKUE YIPO3bl, CBsI3aHHBIE ¢ Ucnoiab3oBanueM MKT. 3amura
uHpopManru 1 nHPOpMaLMOHHAsE OE30MaCHOCTD

Ypoxk 7 BpenonocHoe nmporpamMmmMHoe o0ecriedeHue U Croco0bl 00phOBI C HUM

VYpoxk 8 Opranu3anus JugHoro apxuBa nHdopmanuu. MadopmanmoHHbie TEXHOJIOTHH U
npodeccuoHanpHas AeITeIbHOCTh
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
Tema 2.1. UnopmanmonHoe moaeanpoBanue (S 4.)

Ypok 9 Monenu u mogenupoBanue. [IpencraBienue pe3yJbTaTOB MOACITUPOBAHUS

Ypoxk 10 I'padpl. Pemenune anropurMudecKux 3aja4, CBSI3aHHBIX C aHAJIM30M rpadoB

Ypoxk 11 JepeBbs. [luckpeTHbIE UTPhI IBYX UTPOKOB C MOJHONW HHPOpMaLuei

Ypoxk 12 Hcnonb3oBanue rpadoB 1 JepeBbEB MPU OMUCAHUN OOBEKTOB H MPOIIECCOB
OKpY arollero Mupa

VYpok 13 Koumponvnas paboma no teme "UudbopmarmonHoe MoaenupoBanue”
Paznen 3. AnropuT™Mbl 1 NIPOrpaMMHpPOBaHUE
Tema 3.1. Aroput™bl 4 3j1eMeHThbI MporpamvupoBanu (11 4.)

Ypok 14 AHanu3 alnropuTMOB. DTallbl pENICHU 3a/1a4 Ha KOMIIBIOTEpE

Ypok 15 S3b1K mporpaMMupoBanus. OCHOBHbBIE KOHCTPYKIUH SI3bIKA IPOTpaMMUpOBaHus. THIIbI
JTAHHBIX

Ypok 16 Betrsnenus. CocTaBHbIE YCIOBUS

Ypoxk 17 [uxmel ¢ ycmoBueM. [{ukiibl o nepeMeHHON

Ypok 18 Pa3paboTka u mporpaMMHas peaqu3aiys aropuTMOB PELICHUs TUITOBBIX 3a/1a4

Ypok 19 Pa3paboTtka u mporpaMMHas peaqu3aius alropuTMOB PELICHHUs 33]]a4 METOI0M

nepedopa

Ypoxk 20

O06paboTka CUMBOJIBHBIX JTAHHBIX
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Ne ypoka Tema ypoka

Ypok 21 TabmuuHbIe BETMYUHBI (MACCUBBHI)

Ypok 22 CopTHpoBKa OJJHOMEPHOTI'O MaccuBa

Ypok 23 [Toamporpammel

VYpok 24 Konumponvnasa paboma no Teme " AATOpUTMBI U 3JIEMEHTHI IPOrpaMMHUPOBaHUA"
Pa3nea 4. UndopMannoHHbIe TEXHOJIOTHMH
Tema 4.1. DiekTpoHHBbIE TA0MUBI (6 4.)

Ypok 25 Ananns gaHgeiXx. OCHOBHEIE 3aJa4y aHAJIN3a JaHHBIX

Ypok 26 [TocnenoBaTenbHOCTH PEIICHUS 3a7a4 aHAIU3a TaHHBIX

Ypok 27 AHanu3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX TaOIHI]

Ypoxk 28 KoMmnbroTepHo-MareMarnueckue MoJ1eau

Ypoxk 29 PaboTa ¢ roToBOI KOMIBIOTEPHOI MOJIEITBIO

Ypoxk 30 UuciieHHOE pelIeHre YpaBHEHUH ¢ TIOMOIIBIO TT0100pa rmapameTpa
Tema 4.2. ba3bl JaHHBIX (2 4.)

Ypok 31 Tabnuunble (pensauroHHbIe) 0a3bl JaHHBIX

Ypoxk 32 Pabora c roToBoii 6a30ii JaHHBIX
Tema 4.3. CpeacrBa HCKYCCTBEHHOI0 MHTEJJIEKTA (2 4.)

VYpok 33 CpencTBa HCKYCCTBEHHOTO MHTEJUICKTA

Ypok 34 [TepcrieKTUBBI pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX CUCTEM

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 34,
U3 HUX YPOKOB, OTBEJCHHBIX HAa KOHTPOJIbHbIE Pa0OThI — 2
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Kpurtepun onenunBanuns

Onupasicb Ha peKOMEHJAIUY, YIUTEIh OLICHUBACT 3HAHUS M YMEHHUS OOYYarOIIUXCS C yUYETOM HX
WH/IMBUYaTbHBIX 0COOCHHOCTEH:

1. Comepxanue U 00bEM MaTepHalia, MOJICKAIIETO MPOBEPKE, ompeaesseTcs: nporpaMmmoi. [1pu
MIPOBEPKE YCBOEHUSI MaTepuaia HY>KHO BBISBISATH MOJHOTY, IPOYHOCTh YCBOEHUS yYalIUMHCS TEOPUU U
YMEHHS IPUMEHSTH €€ Ha MMPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIUsX.

2. OcHOBHBIMH (hOpMaMH TPOBEPKH 3HAHWUW W yMeHUH oOyuaromuxcs mo uHpopmatuke u UKT
SIBIITFOTCSI YCTHBIA ONPOC, MUCHbMEHHBIE pa0oThl, mpakTuueckue padotel Ha I[1IK. OcHOBHBIMU BHUIaAMU
MUCHbMEHHBIX pPAa0OT SBISIOTCS: YHOPaXHEHUs, 3a7ayd, COCTAaBJICHME CXeM U TaONull, TeKyllue
MUCHMEHHBIE CaMOCTOSATENIbHBIE (00yYaromue 1 MpoBepovHbIe) padoThl, JabopaTopHble paboThI, TECTHI,
roJI0BO€ TECTUPOBAaHUE U T.I. IIpu OllEHKE NMCHMEHHBIX U YCTHBIX OTBETOB YUMTEIb B IIEPBYIO OUYEpEdb
YUHUTHIBAET MOKa3aHHBIEC YUALTUMUCS 3HaHUA U yMeHus. OleHKa 3aBUCUT TaK)Ke OT HAIMYUS U XapakTepa
MOTPEIIHOCTEH, JOMYIIEHHBIX YUaIUMHCS.

3. Cpenu mOTPEnIHOCTEH BBIICISIOTCS OMMOKM W HETOYeThl. [lorpenrHOCTh CYMTAETCsl ONTMOKOM,
€CJIM OHa CBHJIETEIbCTBYET O TOM, YTO YYEHHK HE OBJIAfiell OCHOBHBIMU 3HAHUSIMH, YMEHHIMH,
yKa3aHHbIMM B mporpamme. K Hemouetam OTHOCSTCS IOTPEIIHOCTH, CBUIETEIBCTBYIOIIME O
HE/IOCTaTOYHO IMOJHOM WJIM HEIOCTaTOYHO NMPOYHOM YCBOCHHWH OCHOBHBIX 3HAaHMH W yMEHUI WU 00
OTCYTCTBUM 3HAaHUM, HE CUMTAIOLIMXCA B INpOrpaMMe OCHOBHbIMHM. Hemoueramm Takke CUMTAIOTCS:
MOTPEIIHOCTH, KOTOPHIE HE IMPHUBEIM K HCKAKEHHUIO CMBICIA MOJYYEHHOIO YYEHMKOM 3aJaHMsl WIH
crocoba ero BBIMOJIHEHHUS; HEOPEKHOE BBIMOJIHEHUE YepTexka, CXeMbl. ['paHHIla MeXAy OMMOKaMHU U
HEJ0YeTaMU SBIIAETCS B HEKOTOpOil cremeHu ycinoBHOW. [lpu ogHuX oOcCTOSITENHCTBAX MOMyLICHHAS
YYAIIUMUCS TOTPEIIHOCTh MOXKET paccMaTpUBATHCS YUYHUTENEeM KaK OLIMOKa, B APYroe BpeMs U IpHU
IPYTUX OOCTOATEIHCTBAX — KaK HEJ0YeT.

4.3anaHusg JUIsl YCTHOTO M TMHCbMEHHOIO ONpoca OOYYaroIIMXCS COCTOSAT U3 TEOPETUYECKUX
BOMpPOocOoB M 3amady. OTBET Ha TEOPETHYECKHH BOMPOC CUYMTAETCA OE3yNpeuHbIM, €CIH IO CBOEMY
COJIEP>KaHUIO TIOJTHOCTBHIO COOTBETCTBYET BOIPOCY, COAECPIKUT BCE HEOOXOAUMBIE TEOPETUUECKUE (PaKThI U
00OCHOBaHHBIC BBIBOJBI, 4 €r0 H3JIOKCHHE W MUChMEHHAs 3alMUCh MAaTeMaTUYeCKH TPAMOTHBI H
OTJIMYAIOTCS TIOCIIE0BATENIBHOCTBIO M AKKYPAaTHOCTHIO. Perienue 3agaun cuuraeTcst 6e3ynpeyHbIM, eCliu
MPaBUJIILHO BBIOpAH CIOCOO pEelIeHUs, cCaMO PEIICHUE COMPOBOXKIACTCS HEOOXOAMMBIMHU OO0BSICHEHUSIMH,
BEPHO BBINOJIHEHBI HYKHbIE BBIUHUCICHHS U MPeoOpa30oBaHUsl, IOJYyYeH BEPHBIM OTBET, MOCIEI0BATEIBHO
3aMHUCaHHOE pPElICHHUE.

5. 3aganme ns mpakTudeckoil paborel Ha I[IK cumrTaeTcs BBIMOMHEHHON O€3yNpeyHo, eCiH
BBITTOJIHEHBI BCE TANbl KOMIIBIOTEPHOTO MOJICITMPOBAHUS M PE3YyJIbTAaT COBIAAAET C TECTOBBIM 00PA3IIOM.

6. O1eHKa Tpy YCTHOM U NMHCBMEHHOM OIpOCE, NMPH BBIMOJIHEHUH MpakTuyeckoil padore Ha I1K
MPOBOJUTCS TIO «YETHIpEXOaUIbHOI» cHUCTeMe, T.€. 3a OTBET BBICTABIISETCS OJHA U3 OTMETOK:
2(HEeyAOBIETBOPUTENBHO), 3 (YIOBIETBOPUTENLHO), 4 (XOpOII0), 5 (OTIHYHO).

7. Yuutenb MOKET MOBBICUTH OTMETKY 3a OPUTHMHAJbHBIA OTBET HAa BONPOC WM OPUTHHAILHOE
pelleHre 3a7aun, KOTOpble CBUAETEIbCTBYIOT O BBICOKOM aJTOPUTMHYECKOM Pa3BUTHM ydallerocs; 3a
penieHre Oosee CIOXKHOW 3aJaud WIM OTBET Ha OoJjiee CIOXKHBINA BOMPOC, MPEJIOKEHHbIE YJalleMycs
JIOTIOJTHUTEIBHO MOCIIE BBIMOJIHEHUS UM 3aJJaHUi.

8. Ilpu BbICTaBIIEHUU YETBEPTHOM, MOJIYTOIOBOM, TPUMECTPOBOM OLIEHKH YYalllerocsl yUUThIBAETCS
€ro yCHELHOCTh Ha MPOTSHKEHNUH BCETO MEPUO/ia MOAJIekKaIlero arrectaluu. 1lpy BeIcTaBIeHNH rO10BOM
OLIEHKH YYMTBIBAIOTCS JOCTHIKEHMSI YUaIllerocs 3a BECb EPUOJ aTTECTALUH.

Kpumepuu owubox:

J K owubkam oTHOCSTCS:
. OlMOKH, KOTOphIe OOHAPYXUBAIO HE3HAHHE ydyallUMHUCS (HOpMyJl, MPaBUJI, OCHOBHBIX CBOWCTB U
HEYMEHHE UX MPUMEHSTH;
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® HC3HAHUC TMPUCMOB PCHICHUSA 3a/la4, a4 TAKIKC BBIYUCIUTCIIbHBIC OI_HI/I6KI/I, €CJIN OHHU HE ABIIAIOTCA
OITMCKOM;

® HCYMCHHC BLBIACIWUTL B OTBCTC TIJIABHOC, HCYMCHHC NACJIATh BBIBOAbLI U O606H.[€HI/IH, HCYMCHHC
M0JIb30BAThCS IEPBOUCTOUHUKAMH, YUE€OHUKOM U CIIPABOYHUKAMHU.

o K neoouemam otnocsrest:

° OIMMCKHU, HCAOCTATOYHOCTb UJIN OTCYTCTBHC HOﬂCHCHHﬁ, O6OCHOBaHI/H‘/JI B PCIICHUMAX;

. HEeOPEKHOE BHITIOJIHCHHE 3aITUCEH, YepTexeH, cXxeM, TpauKoB;

. ophorpaduveckue ommoOKu, CBA3aHHBIC C HATMCAHUEM TEPMHUHOB.

Ouyenka ycmHbiX 0Meemos 00yuaouuxca no uHgopmamuke:
Ommemxka «35» CTaBUTCS, €CIIN:

. MIOJTHO PACKPBLI COJlepKaHNe MaTepralia B 00beMe, PeyCMOTPEHHOM MPOrpaMMOii;

. U3JI0KWJI MaTepuan TPaMOTHBIM SI3bIKOM B OINPEICIEHHOM JIOTMYECKOM MOCIIEe10BaTEIbHOCTH,
TOYHO MCIOJIb3Ys] TEPMUHOJIOTUIO U CUMBOJIUKY;

. MIPAaBUIIHHO BBIMOJHUII PUCYHKH, YEPTEKH, TPAPHUKH, COMyTCTBYIOIINE OTBETY;

. [IOKa3aJl yMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE TIOJIOKECHHUSI KOHKPETHBIMH IIPUMEpaMH,

MPUMEHSTHh UX B HOBOH CHTYAITUH TPH BHIMTOJTHCHUN MTPAKTHYECKOTO 3aJaHUS;
. MIPOJICMOHCTPUPOBAT YCBOCHHUE PaHEE M3YUCHHBIX COITyTCTBYIOIINX BOMPOCOB, C(HOPMHUPOBAHHOCTH
1 YCTOMYHMBOCTH MCIIOJIB3YEMBIX ITPH OTPAOOTKE YMEHUH U HABBIKOB;
. OTBEYAJI CAMOCTOSTEIIBHO 0€3 HABOIAIIMX BOTIPOCOB YUUTEIIS.

Bo3MOXHBI 0/1HA-IBE€ HETOUYHOCTH MPH OCBEIICHUH BTOPOCTEIICHHBIX BOMPOCOB WJIM B BBIKIIAIKAX,
KOTOPBI€ YUCHHUK JIETKO UCIIPABHII TIO 3aMEUAHUIO YUUTEIS.

Ommemxa «4» CTaBUTCS, €CIIU:
. B U3JI0’KEHUU JOIMYIIEHBI HEOObIIIHE MPOOEITbl, HE UCKA3UBIIIHE COICPKAaHNUE OTBETA;
. JIOITYIIICHBI OJIMH-/IBAa HEJI0YETa IIPH OCBEIIICHUHA OCHOBHOT'O COJICPYKaHUs OTBETA, UCIIPABICHHBIC TIO
3aMEUYaHUIO YUUTEIIS,
. JOITYIICHBI OIMUOKA WIH OoJiee JIBYX HEJIOYETOB IPH OCBEUICHHH BTOPOCTEIIEHHBIX BOIPOCOB HJIN B
BBIKJIQJIKaX, JICTKO MCIPABICHHBIC 10 3aMCYaHHIO YUUTEIIS.

Ommemxka «3» CTaBUTCH, €CIIH:
. HEMOJIHO WJIM HEMOCJIEI0BaTeIbHO PACKPBITO COJCp)KaHHE Marepuaa, HO IIOKa3aHo oOIee
MOHMMAHUE BOIPOCAa U NPOACMOHCTPUPOBAHBI yYMEHHS, IOCTATOYHBIC NJsl AABHEHIIEr0 YCBOCHHS
MIPOrPaMMHOTO MaTepHuaa;
. UMEJIMCh 3aTPYAHCHHS WM JOIYIICHB ONIMOKKM B ONPEICICHUW MOHSATHH, HCIIOJIb30BaHUN
TEPMHUHOJIOTUH, YEPTEeKax, BBIKIAJIKAX, HCIPABICHHBIC TOCIAC HECKOJBKMX HABOJSIIIMX BOIPOCOB
YUHTEIIS;
. VYCHHK HE CIpaBWICS C TPUMCHCHHEM TCOPUU B HOBOW CHUTYalldd TIPU BBIOJHCHHUH
MPAKTUIECKOTO 3a/IaHUsl, HO BHITIOTHII 3aJaHUs 00513aTEIHbHOTO YPOBHS CIIOKHOCTH T10 JIAaHHOH TeMe;
. IpU  M3II0KEHUH TEOPETHUECKOTO MaTepuaia BBISBICHA HEAOCTaTOYHAs CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHUU U HABBIKOB.

Ommemxka «2» CTaBUTCS, €CIIH:
. HE PacKpBhITO OCHOBHOE COJICpKAHKUE yIeOHOTO MaTepHaa;
. OoOHApy»XeHO HE3HAHHWE WM HEMOHMMAaHHWE YYCHHKOM OoJbIIed WM HawOoJiee BaKHOW 4YacTh
y4eOHOTr0 MaTepuaa;
. JOMYIICHB OIMMOKA B  ONpEACICHUW TOHATHH, TIPU HCIOJB30BAHHM MaTeMaTHYCCKOM
TEPMHUHOJIOTUH, B PHCYHKax, 4epTeKaxX WM Tpadukax, B BBIKJIAJKAaX, KOTOPbIE HE HCIPABICHBI TOCIE
HECKOJIbKUX HABOJSIIUX BOIIPOCOB YUUTEIIS.

s peueBoil KyIbTYphl OOy4YalONUMXCS BaXKHBI M TaKHe yMEHHs, KaK yMEHHE CiyliaTh U
MPUHUMATh pPeYb YYHUTENS U OJHOKJIACCHUKOB, BHUMATEIHHO OTHOCUTCS K BBICKA3BIBAHUSM IPYTUX,
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YMEHHE TIOCTaBUTh BOMPOC, MPUHUMATH Y4acTUE B 00CYKICHUN POOIEMbI U T.11.

Ouyenka nucemMeHHbIX padom 00yuaruuxca no uHghopmamuxe:

Ommemka «5» CTaBUTCS, €CITH:
. paboTa BBHIMOJIHEHA BEPHO W MOJHOCTHIO; B JIOTHYECKUX PACCYKICHUSIX WU 00OCHOBAHHU PEIICHHS
HEeT Po0eJIOB M OITHOOK;
. B PCUICHUU HET MaTeMaTHYECKUX OIMMOOK (BO3MOYKHA OJIHA HETOYHOCTH, OTHCKA, HE SBISIONIASICS
CJICZICTBUEM HE3HAHUS WM HETIOHUMaHKs y4eOHOTO MaTepuaa).

Ommemka «4» CTaBUTCA, €CITH:

. paboTa BBITIOJIHEHA MOJTHOCTHIO, HO OOOCHOBAHUS IIIArOB PEIICHUs HEIOCTATOYHBI (€CIM YMEHHE
00OCHOBBIBAThH PACCYKICHUS HE SIBIISLIOCH CIIEIUATBHBIM O0BEKTOM MIPOBEPKH );
. JIOTTyIIIeHA OJJHA OLITMOKA WM JIBa-TPU HEJI0UeTa B BBIKIIAJKAX, PUCYHKAX, YepTexaxX WU rpaduxax
(ecnu 3TH BHUJIBI paOOTHI HE SBIISLTUCH CIICIIMAIBHBIM 00BEKTOM MPOBEPKH );
. BBIIIOJIHEHO 0€3 HEOYETOB HE MeHee 3/4 3amaunii.

Ommemxka «3» CTaBUTCS, €CIIU:
. JOMyIIeHbl Oojiee OAHOM omMOKM WM Oojiee TpeX HEJOYETOB B BBIKIAJKAX, yYepTexax HIN
rpadukax, HO y4aluiics Blageer 00s3aTeIbHBIMI YMEHUSIMU 110 TIPOBEPSEMOU TEME;
. 0€3 HEeJI0UYETOB BBIIMOJIHEHO HE MEHEE TIOJIOBUHBI pa0OTHI.

Ommemxka «2» CTaBUTCH, €CIIH:
. JIOTYIICHBI CYIIECTBEHHBIE OIIMOKHM, MOKAa3aBIIHE, YTO YYAIIUHCA HE BIaaeeT 00s3aTeNbHBIMH
YMEHHSIMH 110 TAaHHOM TeME B MOJHON Mepe;
. MIPABWJIbHO BBIMIOJIHEHO MEHEE MOJIOBUHBI PAOOTHI.

Ouenka mecmogvix padom oo0yuaroOwuxcsa no UHopmamuke:

Ommemxka «5» ctaBurcs npu BeinosHeHnn 90-100% Ttecra.

Ommemxka «4» ctaBurcs npu BeinosHeHn: 70-89% tecra.

Ommemka «3» cTaBUTCA 1pu BoinosHeHnu 50-69% tecra.

Ommemxka «2» ctaButcs npu Boinonnennn 0—49% rtecra.

IIpoBepsiemble Tpe(OOBaHUSI K pe3yJabTaTaM OCBOEHHMsI OCHOBHOIl 00pa3oBaTe/ILHOI
NPOrpaMMblI

B ¢enepanpHbIX M pervoHajIbHBIX MpOLEAypax OLEHKH KauecTBa OOpa3oBaHUsl HCIOIb3yeTcs
nepeveHpb (KoaupukaTtop) pacmpeneieHHBIX IO Kiaccam TMPOBEPSEMBIX TPeOOBaHUN K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpPEAHETO OOIero oOpa30BaHUSI U DJIEMEHTOB
coJiep>KaHus 0 HHPOPMaTHKE.

10 xnacc
Koo . .
IIposepsemvie npedmemuvle pe3yabmamsl 0C80eHUs OCHOBHOU 00PA3068aMeNbHO
npoeepsemozo
pOsep. npocpammul cpeore20 0oue2o 0opazo68aHus

pesyrbmama

1 [{udposas rpaMOTHOCTH

1.1 Bnanenune mpeacraBieHUsSIMA O poyid MH(OPMALMKA W CBS3aHHBIX C HEW IMPOILIECCOB B

OpUpojie, TEXHUKE U OOINECTBE, MOHATUAMHU «UH(MOPMALMD», «UHPOPMALNOHHBIN
OpoIecC»,  «CHCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,  «CHCTEMHBIH  3pdexTy,
«MH(}OpMAIIMOHHAsT CUCTEMa», «CHCTEMa YIPABJICHUSA»; BIAJCHUE METOJAMH IOHCKa
uapopmaru B cetu VIHTEpHET; yMeHHE KPHUTHYECKH OLEHHMBaTh HH(opManuio,
HOJTy4eHHYI0 U3 cetn MHTepHeT

1.2 YMeHue xapakTepuzoBaTh OOJIbIINE JaHHBIE, MPUBOJAUTH MPUMEPHl MCTOUYHHUKOB HX
MOJTyYEHUs U HAIpPaBJICHUS UCTIONb30BaHU

1.3 [ToHnMaHNe OCHOBHBIX MPUHIIUIIOB YCTPOWCTBA M (PYHKIMOHUPOBAHUS COBPEMEHHBIX
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Koo
nposepsemMo2o
pesyrbmama

IIposepsiemvie npedmemuvle pe3yibmamsl 0C80eHUsL OCHOBHOU 00paA308amebHOl
npocpammul cpeone20 0oue2o 0opazo68aHus

CTAIMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB; TCHIACHLUH DPa3BUTHA KOMIBIOTEPHBIX
TEXHOJIOTHii; BIIaJICHHE HABBIKAMU PAaOOTHI C OTIEPAMOHHBIMHA CHCTEMAaMH 1 OCHOBHBIMHU
BUJAMU TPOTPAMMHOTO OOecmeueHHs Ul pelleHHs] Y4eOHBIX 3a1ad Mo BbIOpaHHOM
cCrHenuaIn3anun

Teoperuueckue OCHOBBI HH()OPMATHKH

[TonnmaHue OCHOBHBIX MPHUHIMIIOB JWCKPETU3ALUU Pa3UYHbIX BUIOB MH(GOpMaLUY;
yMEHHE ONpeaessaTh WHHOPMALUOHHBIH 00BEM TEKCTOBBIX, TpaUueCcKUX U 3BYKOBBIX
JTaHHBIX MPU 33JJaHHBIX NTapamMeTpax TUCKPETH3ALUN

2.2

YMeH#e CTpOUTh HEPAaBHOMEPHBIE KOJBI, JOMYCKAIONME OJHO3HAYHOE JCKOJAMPOBAHHE

cooOmenuit (mpedUKCHbIE KOJIbI); HWCIOJB30BaTh MPOCTEHININE KOABI, KOTOpPHBIE

MO3BOJISIIOT OOHAPYKUBATH M UCHIPABIIATH OIIMOKH MPH Nepeaue TaHHBIX

23

Bna;[eHHe TCOPCTUUCCKHUM aIllapaToM, IMO3BOJIAOIIHUM OCYHICCTBIISATL MPCACTABJICHUC
3aJaHHOI'O HATypaJIbHOI'0 YKMCJjia B Pa3JIMYHbIX CUCTEMAX CUHUCICHUA
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Bnagenue TteopermdyeckuM amnmapaTroM, MO3BOJISIOUIMM BBINOJIHATH MpeoOpa3zoBaHUs
JIOTUYECKHUX BBIPAXKEHH, CIOJIb3YS 3aKOHBI alreOphl JJOTHUKU

WNndpopmanoHHbIe TEXHOJIOTUU

YmMmenne CO3aaBaThb CTPYKTYPUPOBAHHBIC TCKCTOBLIC JOKYMCHTBI U NCMOHCTPAIITUOHHBIC
MaTepHaibl C UCIOJIB30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX IPOrPAMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB

3.2

YMeHHe WCMoab30BaTh TaOMM4YHBIC (peTsAIMOHHBIE) 0a3bl JaHHBIX, B YaCTHOCTH,
COCTaBJIATh 3ampockl B 0a3ax JaHHBIX (B TOM YHCIE€ BBIYHCIISIEMBIE 3aIpOChl),
BBITIOJIHATH COPTUPOBKY M TIOMCK 3alliceid B 0a3e JAaHHBIX; HAMOJHATH pa3pabOoTaHHYIO
0a3y MTaHHBIX

33

YMeHHe HWCHOJb30BaTh AJIEKTPOHHBIC TaOMMIBI Ul aHajiu3a, MPEICTaBICHUS |
00pabOTKM JAHHBIX (BKJIIOYAs BBIYMCICHUE CYMMBI, CPEIHEro aphu(pMeTHYEecKOro,
HanOOJIBIIET0 M HAMMEHBIIETO 3HAUCHNUH, peIICHNE YPAaBHEHUI)

11 kaacc

Koo
npoeepsemozo
pesyrbmama

IIposepsiemvle npedmemuvie pe3yibmanmol 0C80EHUsL OCHOBHOU 00pA308amMeNbHOU
APOCPAMMbL CpeoHe20 06ue2o0 00pazo8anus

1

Hudposas rpaMoOTHOCTH

1.1

Hanmaue npencTaBiieHUi 0 KOMITBIOTEPHBIX CETSX M UX POJIM B COBPEMEHHOM MHUPE; 00
00IUX MPUHIMIAX pa3pad0TKu U GYHKIIMOHUPOBAHUS HHTEPHET-TIPUITOKCHHUI

1.2

YMeHre OpraHu30BbIBATh JUYHOE MH(POPMAIIMOHHOE MPOCTPAHCTBO C UCIOJIH30BAHUEM
Pa3IMYHBIX CPEACTB NU(PPOBBIX TEXHOJOTHH; MOHWMAHHE BO3MOXHOCTEH HHGPOBBIX
yCIyT, IU(PPOBBIX
IMOHUMaHUE BO3MOKHOCTEN U OTPAHUYEHUN TEXHOJIOTMH UCKYCCTBEHHOTO UHTEIIEKTA B

CEpPBUCOB  TOCYAapCTBEHHBIX 00pa3oBaTEeNbHBIX  CEPBHCOB;

pa3IMYHBIX 00JACTAX; HAJMYKE MPEJCTAaBICHUNH 00 MCIOJIB30BAaHUU MH(POPMALMOHHBIX
TEXHOJIOTUH B pa3INYHBIX IPOPECCHOHATBHBIX chepax

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Brnanenue teopeTMyeckuM ammapaToMm, MO3BOJISIIOIIMM OMNPEACNSITh KpaTdalllini MyTh
BO B3BEIIEHHOM TIpade M KOJUYECTBO IMyTeH MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO
AIMKJINYEeCcKoro rpada
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Koo IIposepsiemvie npedmemuvle pe3yibmamsl 0C80eHUsL OCHOBHOU 00paA308amebHOl
IposEpRENoco npocpammul cpedHe20 obuje2o 0o6pazoeansl
pe3yremama
3 AJITOPUTMBI U TPOTPAMMHUPOBAHUE
3.1 YMeHue uuTaTh W TMOHUMATh MPOTPAMMBI, PEATU3YIOLUIUE HECIOXKHbIE alrOPUTMbI
00pabOTKM YHUCIIOBBIX W TEKCTOBBIX JAHHBIX (B TOM YHCJIE MACCHBOB M CHMBOJBHBIX
CTPOK) Ha BBIOpAaHHOM /I WM3YYCHHUs YHHUBEPCAIBHOM SI3bIKE MPOTPAMMHPOBAHUS
Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#); ymeHue aHaTU3UpOBAThH
QITOPUTMBI C UCTOJIB30BaHUEM TaOJIUIl TPACCUPOBKH; OMPEACIATh 0e3 MCIOIb30BaAHUS
KOMIIBIOTEpA PE3yNbTAThl BBIOJHEHUS HECIOXKHBIX MPOTrpamM, BKIIOYAIOMIUX IHKIIBL,
BETBJICHUSI U MTOANPOTPAMMBI, PU 3aJJaHHBIX UCXOIHBIX JaHHBIX
3.2 YMenne MoAuGUIMPOBATH TOTOBBIE TMPOTPAMMBI [UJIi PEIICHHWsS HOBBIX 3ajad,
MCIIOJIb30BaTh UX B CBOMX MPOrpaMMax B Ka4eCTBE MOANPOrpaMM (Tiporeayp, GyHKIui)
33 YMeHue peanu3oBaTh 3Talbl PElICHUs 3aad Ha KOMIBbIOTEPE; YMEHUE PEaTu30BbIBAThH
Ha BBIOpAHHOM JIJISl M3YyYCHUs SI3BIKE TPOTpaMMUpOBaHus Bbicokoro ypoBHs (Ilackans,
Python, Java, C++, C#) tumoBble anropuT™Mbl O0OpaOOTKM UHCEN, YHCIOBBIX
MOCIEI0BATEIbHOCTEN M MacCHBOB: IpEACTaBIEHUE 4YHCIa B BUAE Habopa MPOCTHIX
COMHOKHTEJICH; HaXO0XKICHUE MaKCUMaIbHOW (MUHUMAaIbHOW) HIHU(PBI HATypaJbHOTO
YHClia, 3alMCaHHOTO B CHUCTEME CUMCIEHHS C OCHOBAaHHMEM, He mpeBblmatommm 10;
BbIUKCJICHHE OOOOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHMBa WM YHUCIOBOM
MOCNIEOBATEIPHOCTH  (CyMMBI,  TPOU3BEACHUS  CPEOHET0  apu(METHUECKOTO,
MUHUMAQIBHOTO ¥ MaKCHMalbHOTO  JJIEMEHTOB,  KOJIMYECTBA  JJIEMEHTOB,
YAOBJIETBOPSIOIINX 33IaHHOMY YCIIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa
4 HNubopmanroHHbIe TEXHOIOTHH
4.1 YMeHue ucnoiab30BaTh KOMIBIOTEPHO-MaTeMaTHUYECKHEe MOJIETH JIJIsl aHalln3a 00BEKTOB
U TIpOoIeCcCOB: (HOPMYIHPOBATh 1IeJIb MOJICIUPOBAHUS, BBIIIOJHATD aHAINU3 PE3yJIbTAaTOB,
MOJyYeHHBIX B  XOJ€  MOJCIUPOBAaHHUS; OLEHUBaTh  aJEKBATHOCTb  MOJEIHU
MOJICTIMPYEMOMY OOBEKTY WJIHM MPOIECCY; MPEICTABISITh PE3YIbTaThl MOJCTUPOBAHUS B
HATJISITHOM BHJIE
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
10 kaace
Koo IIposepsiemblii s1emenm cooepicanus
1 Hudposas rpaMOTHOCTD
1.1 [Tpununs! paboTel KommbloTepa. [lepconanbhblil KomnbioTep. Be160p KOHGUTyparmu
KOMITbIOTEpA B 3aBUCUMOCTH OT PEIlIaeMbIX 3a7a4
1.2 OCHOBHBIE TEHJECHIIMHN PA3BUTHU KOMIIBIOTEPHBIX TEXHOJOTWH. [lapaienbHble BEIYUCICHUS.
MHorormporeccopHbie cucTeMbl. CynepkoMIbIOTEPbl. MUKPOKOHTpOJIIEphl. POOoTH3NpOBaHHEIE
IIPOU3BOJICTBA
1.3 daiinopas cuctema. [louck B aitmoBoit cucteme. Opranuzaiust XpaHeHUs] 1 00pabOTKU TaHHBIX
C UCTOJIH30BAaHIUEM HHTEPHET-CEPBUCOB, O0TAYHBIX TEXHOJOTHIA 1 MOOUIILHBIX YCTPOHCTB
2 Teoperuueckue OCHOBBI HH()OPMATHKH
2.1 Nudopmanus, naHHbIC ¥ 3HAHUS. Y HUBEPCATBHOCTH JUCKPETHOTO MPEICTaBIICHUs HHPOpMaIIH.
JIBoM4HOE KOAMPOBaHUE
2.2 PaBHOMepHBIE 1 HEpaBHOMEPHBIE KOJbI. Y cioBue aHo
2.3 [Moaxons! k m3Mepenuro nHGopmarmu. CynHOCTs 00bEMHOTO (aJ1haBUTHOTO) MOIX0AA K
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Koo

IIposepsiemvlii snemenm cooeporcanus

M3MEPEHHIO MH(OPMAITUH, OTIpeIeICHHe OUTa ¢ TOUKH 3peHUs ajlaBUTHOTO MOAX0/a, CBA3b
MEXIY pa3zMepoM andaBuTa U HHOOPMAITMOHHBIM BECOM CHMBOJIA (B TIPEATIONOKECHUH O
PaBHOBEPOSITHOCTH IOSIBIICHHUSI CHMBOJIOB), CBSI3b MEXKAY €IUHUIIAMH U3MEPEHUsT HH)OpMAII:
owut, Oaiit, Kbaiit, M6aiiT, ['6aiiT. CymHOCTh COepKaTEIBHOTO (BEPOSTHOCTHOTO) MOIX0/1a K
U3MEPEHUI0 NHPOPMAITUH, ONIPE/ICIICHHE ONTa C TIO3UINH COACPKAHUS COOOIICHUS

24

WNndopmanmonnsie nporeccol. [lepenaua nndopmarun. cTouHuk, npuéMHIK, KaHaT CBA3H,
curuai, konupoanue. Mckaxenue napopmarmu npu nepepade. CKOpoCTh nepeaadu JTaHHBIX 110
KaHally CBA3H. XpaHeHHe nHpopManuu, 00bEM maMsaTH

2.5

Cuctembl. KOMIIOHEHTHI CUCTEMBI U X B3anMojaeiicTBre. CUCTEMBI YIIpaBICHUA. Y IpaBICHUE
Kak nHGOpMaIMOHHBIN rporecc. OOpaTHas CBA3b

2.6

Cucremsl cuncnenus. Pa3BépHyTast 3anuch LEIbIX U APOOHBIX YUCEN B TO3ULMOHHBIX CUCTEMAX
cuncnenusi. CBOWCTBA MO3UIIMOHHON 3aITUCH YHCIIa: KOJIMYECTBO U (P B 3aMKCH, IPU3HAK
JEIIMMOCTH YUCJIa HA OCHOBAHUE CHUCTEMBI CUMCIIEHUA. AJITOPUTM IIEPEBOAA LIEJIO0ro yuciaa u3 P-
UYHOM CUCTEMBbI CUMCIICHUS B AECATHYHYIO. AJITOPUTM NEpeBoia KOHEUHOH P-nuHoit npobu B
JECATUYHYI0. AJITOPUTM MIEPEBOJIA 1IEJIOT0 YHCIa U3 AECATUYHON CUCTEMBI CUnCiIeHUs B P-
MYHYI0. JIBOMYHAs1, BOCBMEPHUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUACIICHHS], IEPEBOJL YHCET
MEXIY 3TUMU cucTeMaMH. Apu(pMeTHUeCKUe onepaluy B HO3ULIMOHHBIX CHCTEMAX CUMCIICHHS

2.7

HpCI[CTaBJ'ICHI/Ie LEJIBIX U BEIECCTBEHHBIX YUCEI B IMTaMATH KOMIIBIOTEPA

2.8

Koaupoanue tekcroB. Koauposka ASCIL. OxnobaiitHbie kogupoBku. Crangapt UNICODE.
Komuposka UTF-8. Onpenenenne nHOOpMAMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUN

2.9

Koauposanue n3obpaxenuit. OneHka HHOOPMAIMOHHOTO 00bEMa pacTPOBOTO TPapUUECKOro
M300paXKeHNsI IPY 33JaHHOM pa3pelleHNH U NTyOrHe KoaupoBaHus nBeta. KonupoBanue 3ByKa.
Ouenka MHYOPMAIIMOHHOTO 00bEMA 3BYKOBBIX TAHHBIX TIPH 33/IaHHBIX YaCTOTE THUCKPETH3ALNH U
Pa3psIIHOCTH KOAUPOBAHHS

2.10

Anrebpa noruku. BeickaszpiBanms. Jlormueckue oneparuu. TaOmuIibl MCTHHHOCTH JIOTHUECKHUX
onepanuil «TU3bIOHKLIUS, «KKOHBIOHKIIUS», KMHBEPCHUS», K UMILIUKALU», «IKBUBAJICHIIUSD.
Jloruueckue BoIpaxeHus. Boruucienue Jornueckoro 3Ha4eHusl COCTAaBHOTO BbICKA3bIBAaHUS TIPU
M3BECTHBIX 3HAYCHHSIX BXOMAIINX B HETO JIEMEHTAPHBIX BBICKA3bIBaHUH. TaOIUIIBl HCTUHHOCTH
JIOTUYECKUX BbIpaKeHMM. JIornueckue onepanuu 1 onepanuy HaJx MHOKecTBaMu. [Ipumepst
3aKOHOB aJreOphl JOTUKU. DKBUBAJICHTHBIE IPE0OPA30BaHUSI TIOTUYECKUX BBIPAKEHUI.
Jlornueckue Gpynkiuu. [TocTpoeHne JOrHYecKOro BEIPAKEHUS C TAaHHOW TAOJIHMIICH HCTHHHOCTH.
Jlornueckue snemenTsl kKommnbioTepa. Tpurrep. Cymmarop. [locTpoenne cxembl Ha JTIOTUHYECKUX
3JIEMEHTaX I10 JOTUYECKOMY BBIPAXKEHUIO. 3aIlMCh JJOTMYECKOIO BBIPAXKEHUS MO JIOTHYECKOU
cxeme

WndpopmanoHHbIe TEXHOJIOTUU

TexcroBeiii iponieccop. Penaktuposanue u popmatuposanue. [Iposepka opdorpadun u
rpamMMaTuku. CpecTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM Mpoiieccope. Vcnonb3oBanue
ctuneil. CTpyKTyprupOBaHHBIE TEKCTOBBIE TOKyMEHThI. CHOCKH, orjaBieHue. O0mauHbIe
cepBuchl. KomiekTuBHas padota ¢ 1okyMeHTOM. THCTpyMEHTHI pelieH3upOBaHUs B TEKCTOBBIX
nporeccopax. Jlenosas nepenucka. Pedepar. [IpaBuna nutTrpoBanus ICTOYHUKOB U
oopmnenus 6ubmmorpapuueckux ccbuiok. OpopmiieHne Cucka IMTepaTypbl

11 kaacc

Koo

IIposepsiemvlii snemenm cooeparcanus

1

[{udposas rpaMOTHOCTH

1.1

[TpuHIUTIBI HOCTPOCHUS U annapaTHbIe KOMIIOHEHThI KOMITbIOTEPHBIX ceTell. CeTeBble MPOTOKOIMbI.
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Koo

IIposepsiemvlii snemenm cooeporcanus

Certb UnTepuer. Anpecanus B cetn MaTepHeT. Cuctema TOMEHHBIX UMEH

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Monenu u MmoaenupoBanue. Llean moaenmupoBanusi. COOTBETCTBHE MOJCIH MOJICITHPYEMOMY
00BekTy miu nporeccy. @opmanuzanus NpUKIAIHIX 3a0a4. [IpeacraBinenue pe3yabTaToB
MOJICTIMPOBAHUS B BUEC, yIOOHOM I BOCHpUATHs YenoBekoM. [ paduueckoe nmpeacrapieHue
TAHHBIX (CXEMBbI, TAOIHIIBI, TPAPHUKN)

2.2

I'pads1. OcHoBHbIe OHATHA. Buabl rpados. Pemenne anroputMudeckux 3a1ad, CBsI3aHHBIX C
aHajau30M rpadoB (MMOCTPOCHUE ONTUMATBLHOTO MTyTH MEXTy BEpIIMHAME Tpada, onpeiecHue
KOJIMYECTBA PA3IMUHBIX IyTeH MEXy BEPIIMHAMU OPHCHTUPOBAHHOTO alIMKINIECKOTo0 rpada)

23

HepeBws. bunapraoe aepeBo. JIUCKpeTHBIE UTPHI IBYX UTPOKOB C TIOJIHON WH(OpMAaIUeH.
[Toctpoenue nepesa nepedopa BApHAHTOB, OMIMCAHUE CTPATETUU UTPHI B TAOIUYHOM (opme.
Brmrpsimneie ctpateruu. Vcnosiabs3zoBanue rpadoB U 1epeBbEB IPU OMUCAHUN OOBEKTOB U
IIPOLIECCOB OKPYIKAIOLIETO MUpa

ANTOpUTMBI U IPOTPAMMHPOBAHUE

Omnpenenenne BOZMOXKHBIX PE3YJIbTaTOB padOThI MPOCTEUIINX aITOPUTMOB YIIPABIICHUS
UCIIOJTHUTEIISIMU U BBIUMCIIUTEIbHBIX aITOPUTMOB. OnpeielieHne NCXOHBIX TaHHBIX, IPU
KOTOPBIX QJITOPUTM MOXKET JIaTh TPeOyeMblIil pe3ynbTart

3.2

Oransl pemieHus 3a1a4 Ha Komrbiotepe. S3bik nporpammupoBanus (Ilackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKIIMH S13bIKA IPOIPaMMHUPOBAHUA. THIIBI JaHHBIX: LIEJIOUUCIICHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIorTnueckue. BetBnenus. CoctaBHble ycnoBus. L{Ukibl ¢
ycnoBueM. Llukisl mo nepemenHoi. Mcnonb30Banue TabIUIl TPACCUPOBKHU

33

Pa3paboTka 1 mporpaMMHasi peaau3alus alrOpuTMOB pEIeHHs TUITOBBIX 3a7a4 6a30BOr0O
ypoBHs. [Ipumeps! 3a1a4: aropuT™Mbl 00paOOTKH KOHEYHOM YHCIIOBOM MOCIIEI0BATEILHOCTH
(BBIYHCIIEHUE CYMM, IIPOU3BE/ICHUI, KOJTMUYECTBA JIIEMEHTOB C 3a/IaHHBIMH CBONCTBaMHU),
AJITOPUTMBI aHAJIM3a 3aIIUCH YUCEN B TO3ULUOHHON CUCTEME CUMCIIEHUS, AITOPUTMBI PELLICHUS
3a1a4 MeTo10M repedopa (MoUCK HauboIIbIIero O0Iero ASTUTENS IBYX HATypalbHbBIX YHCEI,
IIPOBEPKa YKciia Ha IPOCTOTY)

34

O0paboTKa CHMBOJIBHBIX TAaHHBIX. BCTpoeHHBIE (QYHKIIMHU S3bIKA TPOTPAMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK

3.5

TaGmuuHbIe BeTMYUHBI (MAaCCUBBI). AJITOPUTMBI pabOTHI C AJIEMEHTAMHU MacCHBa ¢ OAHOKPATHBIM
IIPOCMOTPOM MAaCCHBa: CyMMHPOBAaHHUE 3JIEMEHTOB MAacCUBa, MOJCUYET KOJIUYECTBA (CyMMBbI)
9JICMCHTOB MAacCCHBa, YAOBJIICTBOPAIOIIUX 3aJaHHOMY YCJIOBHUIO, HAXOKACHHUC HaI/IGOHBLHCFO
(HaI/IMeHBH_ICFO) 3HAYCHHUA 3JICMCHTOB MAaCCHBa, HAXOKACHUC BTOPOTO 1O BCJIIMYMUHC
HanOOoJIbIIero (HAMMEHBIIIET0) 3HAYCHUSI, THHEHHBIHN MMOMCK AJIEMEHTA, TIEPECTAaHOBKA SJIEMEHTOB
MaccuBa B 00patHOM mopsiake. COpTUPOBKA OJTHOMEPHOTO MaccuBa. [IpocThie METOIbI
COPTHUPOBKH (HAIpUMeEp, METOT ITy3bIpbKa, METO/I BHIOOpA, COPTUPOBKA BCTABKAMM ).
[Toamporpammel

HNudopmaninoHHbIe TEXHOJIOTUN

Amnanuz nanaeix. OCHOBHBIC 33/1a4M aHAJIN3a JaHHBIX: IPOrHO3UPOBAHKE, KITaCCU(DUKAIIMS,
KJIaCTEepU3alLlysl, AaHAJIN3 OTKJIIOHEHUH. []ocie10BaTeIbHOCTh peIeHUs 3a/1a4 aHAIN3a JaHHBIX:
cOOp NepBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA Ka4eCTBa JaHHBIX, BEIOOP U (MJIN) TOCTPOCHHE
MOJIeNU, IPeoOpa30BaHKe JAHHBIX, BU3YyalIN3allusl JaHHBIX, MHTEPIPETalts Pe3yIbTaToB

4.2

AHanM3 JaHHBIX C TOMOIIbIO 3JIEKTPOHHBIX TaOIUIL. BeIuncienne cyMMbl, CpeiHETO
apu(QMeTUYECKOro, HauOOJIBIIET0 U HAMMEHBIIETO 3HAaUeHUH Auana3oHa

4.3

KOMHBIOTCpHO-MaTeMaTI/I‘ICCKI/IC MOACIIHN. OTansl KOMIIBIOTCPHO-MAaTEMAaTUYECKOT'O
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Koo IIposepsemvlii s1emenm cooepicanus

MOJIEJIMPOBAHUS: IOCTAHOBKA 3aJ]auH, pa3padoTKa MOJENH, TECTUPOBAHUE MOJIETH,
KOMIIBIOTEPHBIN IKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOIECTUPOBAHUS

4.4 YuclieHHOE pellIeHre YpaBHEHU ¢ TTIOMOIIBIO TI0100pa rmapameTpa

4.5 Tabmuunble (pensauroHHbIe) 0a3bl JaHHBIX. TabmuIa — npeacTaBiIeHue CBEICHHA 00
OIHOTHIHEIX 00bekTax. I1oie, 3amuchk. Kiarou tabmunsl. PaboTta ¢ roToBo# 0a30i JaHHBIX.
3amonHenue 6a3bl JaHHBIX. [Tonck, COpTUPOBKA U GUIBTpALUS 3amuceil. 3ampockl Ha BBIOOPKY
JTaHHBIX. 3aIpOCHI C MapaMeTpaMu. Beraucisempie mosis B 3anpocax. MHOTOTaOIu4HbIe 0a3bl
JTaHHBIX. THITBI CBSI3eH MKy TaOIUIIaMH. 3aIIPOChl K MHOTOTAOINIHBIM 0a3aM JIaHHBIX

IIposepsiembie Ha EI'D nmo undopmarnke TpedoBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpeiHero o01ero odpasoBanus

Jlns mpoBeneHHs €AMHOTO TOCYAApCTBEHHOTO 5K3aMeHa 1o uHdopmaruke (mamree — EID mo
nHpOpMATUKE) HCIONb3yeTcs MepeueHb (Koaudukarop) mHpoBepseMbIX TpeOOBaHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOH 00pa30BaTeNIbHOM MPOTpaMMBl CPEAHEro O0IIero oOpa3oBaHUsS M HIEMEHTOB

COJIEpKaHUsl.
Koo IIposepsiembie mpebosanus K npeOMemubiM pe3yabmamam 0C80eHUsL OCHOBHOU
npogepsemozo 00pazoeamenvbHolU NPOSPAMMbL CPeOHe20 00ue20 0Opa308aHUs
mpebosanus

1. 3HaTh (IOHUMATB)

1.1 [TonnMaH¥e OCHOBHBIX MPUHIIUIIOB YCTPOMCTBA U (DYHKIIMOHHUPOBAHHS COBPEMEHHBIX
CTAIlMOHAPHBIX U MOOUIBHBIX KOMIIBIOTEPOB; TEHACHIIUN Pa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHii; BilaJieHe HaBbIKaMU PaOOThI C ONEPAlIMOHHBIMU CUCTEMAMH U OCHOBHBIMU
BHJIaMH MTPOTPAMMHOT0 00€CTICUCHHMSI IJIs1 PEIICHHS YUeOHBIX 3a/1a4 TI0 BHIOpaHHOM
crenuain3aum

1.2 Hanuane npencraBineHnii 0 6a30BBIX TPUHITUIIAX OPTAHU3AINN U (QYHKIIHOHUPOBAHUS
KOMIIBIOTEPHBIX CETEN

1.3 [TonnMaHvie OCHOBHBIX MPUHITUIIOB JUCKPETH3AIMH PA3TUYHBIX BUIOB HHPOPMAIHH

1.4 [Tornmanue 6a30BBIX AITOPUTMOB 00PAOOTKH YHUCIOBOW U TEKCTOBOU MH(OpMaIuu
(3amuch yncen B MO3UIMOHHON CHCTEME CUMCIICHUS, IETMMOCTh IEJIbIX YHCET;
HaXO0XJIeHHE BCEX MPOCTHIX YHCEN B 33JaHHOM JIHarna3oHe; 00paboTka MHOTOpa3psAaHbIX
LEJBIX YHCEeJT; aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB MTOMCKA U COPTUPOBKHU

1.5 3nanne QyHKIIMOHAIBLHBIE BO3MOXHOCTH MHCTPYMEHTATBHBIX CPEACTB CPEIbI
pa3paboTku

1.6 Branenre ocCHOBHBIMU CBEICHUSAMHE O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEICTBAX CO3TAHUS
1 pabOThI C HUMH

1.7 [ToHrnMaHye BO3MOYKHOCTEW M OTPaHUYECHUM TEXHOJOTMH UCKYCCTBEHHOTO MHTEIIJIEKTA B
Pa3IUYHBIX 00JACTSIX; HATMYUE TPECTaBIeHUN 00 UCTIOIb30BaHUU HHPOPMAIIMOHHBIX
TEXHOJIOTHI B Pa3IMYHBIX MPOPECCHOHATBHBIX chepax

1.8 Bragenue TeopeTHUECKUM arnmapaToM, TO3BOJISIONIUM OCYIIECTBIISATh MPECTaBICHUE
3aJIaHHOTO HATYPATBHOTO YHCJIA B PA3IMYHBIX CHCTEMAaX CUMCIICHHUS, BBITIOIHATh
npeoOpa3oBaHus JOTHIECKUX BBIPAKCHHIA, UCTIONB3Ys 3aKOHBI alTeOphl JIOTHKHY;
OTIPENIEeTIATh KpaTYaHIIIMi Iy Th BO B3BEIMIEHHOM Tpade U KOJTUIESCTBO ITyTEH MEXKIY
BEpILIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTo rpada

2. Ymeth

2.1 YMeHue ucronbp30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKHE MO JIJIsl aHAIIN3a 00bEKTOB
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npoeepsaemozo
mpebosanus

Koo

IIposepsiemvie mpebosanus K npeOMemHbiM pe3yibmamam 0C80eHUsi OCHOBHOU
00pazosamenvbHoOU NPOSPAMMbL CpedHe20 00ue20 0opa308anUs

U TIPOIeCCOB: (hOPMYIHPOBATH LIETb MOJICTUPOBAHUS, BHITOJIHATH aHAJIU3 PE3YJIbTATOB,
MOJIYYEHHBIX B X0J1€ MOAEIUPOBAHNS; OLICHUBATh a/I€KBATHOCTh MOJIENIN
MOJIEIUPYEMOMY O0BEKTY WM MPOLECCY; MPEACTABIATh Pe3yIbTaThl MOJICTIUPOBAHUS B
HarJIsJHOM BUJIE

2.2

YMmenue knaccupuuupoBaTh OCHOBHBIC 337]a4M aHAJIM3A JAHHBIX (POTHO3UPOBAHUE,
KJIacCU(p UKL, KJIaCTepU3allvs, aHAJIN3 OTKJIOHEHUH ); IOHUMATh IMOCIEeI0BATEILHOCTh
pelIeHs 3a/1a4 aHAJTN3a TaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OI[CHKA KauecTBa
JAHHBIX, BBIOOP U (WJIM) TIOCTPOEHUE MOJICIIH, TPeoOpa30BaHNe JaHHBIX, BU3YyJIN3aIUs
JTAHHBIX, HHTEPITPETAINS PE3yTbTaTOB

23

YMmenue ornpenenats UHPOPMALUOHHBIA 00bEM TEKCTOBBIX, IPa()UUeCKUX U 3BYKOBBIX
JIAHHBIX IIPY 33JJaHHBIX [TapaMeTpax JUCKPETU3aLUU. Y MEHUE ONPEIEIIATh CPEIHIOK
CKOpOCTb II€pelayM JaHHbIX, OLIECHUBATh U3MEHEHNUE BPEMEHH [Iepeauy [IPU U3MEHEHUN
UH(POPMALIMOHHOTO 00beMa JaHHBIX U XapaKTePUCTUK KaHalla CBSI3U

24

YMeHue cTpouth KoJj, 00ecTieynBaoIii HAMMEHBLITYIO BO3MOXKHYIO CPEIHIOI0 JJINHY
COOOIIIEHHUs TP U3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucnosib30BaTh NPH PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOM 3aIUCH YHUCEII,
aJIFOpI/ITMBI HOCTpOGHI/ISI 3alIuCH 4yucja B HOSHHHOHHOﬁ CUCTEMEC CUHUCIICHUA C 3aJlaHHBIM
OCHOBAHHEM U MIOCTPOEHUS YHCIIA [0 CTPOKE, COAEPKaIIEH 3auch 3TOr0 YUCa B
HO3I’II.IHOHHOI>1 CHUCTEMC CUUCIICHUSA C 3aJaHHBIM OCHOBAHHUECM, YMCHI/IG BBITIOJIHATH
apI/I(l)MeTI/I‘-IeCKI/IG onepaum/l B [NIO3UIIMOHHBIX CUCTEMAX CUHUCIICHUSA

2.6

YMeHUe CTPOUTD JIOTUIECKOE BBIPAKCHHUE B TU3BIOHKTHBHOW U KOHBIOHKTUBHOM
HOPMAaJIBHBIX (hOpMax 10 3aJaHHOM TaOIUIle ICTUHHOCTH; UCCIIEIOBATh 00J1acTh
WUCTUHHOCTHU BBICKA3bIBaHHSI, COJICPIKAIIETO IIEPEMEHHBIC; PEIIaTh HECIOKHBIC
JIOTUYECKHE YPABHCHHUS

2.7

YMeHue penate aropuTMUYECKre 3aaui, CBI3aHHbIE C aHATM30M TpadoB (3a1a4u
MOCTPOCHUS ONTUMAIIBHOTO MTyTH MEXIY BEpLUIMHAMU Trpada, orpeaesieHus KOJMIecTBa
pa3IMYHBIX TyTEH MEXKAY BEepIIMHAMH OPUEHTHPOBAHHOTO ALUKIMYECKOTO Tpada)

2.8

YMeHnue ucnonbp30BaTh IEPEBbs MPU aHAINW3E U TOCTPOCHUHU KOJOB U AJIs IPEICTaBICHUS
apuMeTHYECKUX BBIPAXKEHUMN, TIPU PEILIeHUH 3a7a4 IOUCKa U COPTUPOBKHU; YMEHHUE
CTPOUTH JIEPEBO UTPHI 110 3aJJaHHOMY aJITOPUTMY; pa3padaTbiBaTh U 0OOCHOBBHIBATD
BBIMTPBILIIHYIO CTPATETUIO UTPBI

2.9

YMeHue aHaTu3upoBaTh aJrOPUTMBI C UCTIOIB30BAHUEM TAOIUI] TPACCUPOBKH;
OTpeNieNATh 0€3 UCIOIB30BAHUS KOMITBIOTEPA PE3YIIbTAThI BBIMOJIHEHUS HECIOKHBIX
[IpOrpamM, BKJIFOYAIOIIMX LUKIIbI, BETBICHUS U OANPOrPAMMBI, IIPH 3aJaHHBIX
UCXOJIHBIX TaHHBIX

2.10

YMeHue onpeaenaTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAaCCHBa, COPTUPOBKA MacCHBa, IEPEOOPHBIC aITOPUTMBI,
JIBOWYHBIN IMOWCK) U IPUBOAUTH PUMEPHI HECKOIBKHUX aJITOPUTMOB Pa3HOM CIIOKHOCTH
JUISL pELIEHUS OJTHOW 3aa4u

2.11

Branenue yHuBepcanbHBIM SI36IKOM IIPOrPaMMUPOBaHUs BeICOKOTO ypoBHs ([Tackainsb,
Python, Java, C++, C#), npeactaBneHUsIMU O 0a30BBIX TUIAX NAHHBIX U CTPYKTYpax
JIAHHBIX; YMEHUE UCTIOIb30BATh OCHOBHBIE YIIPABISAIONINE KOHCTPYKLIUU; YMEHUE
OCYIIECTBIISATh aHAJIN3 MPEATIOKEHHOM MPOrpamMMBbl: OTIPEEIIATh Pe3yIbTaThl PA0OThI
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Koo IIposepsemvie mpebosanus K npeOMemHbiM pe3yibmamam 0C80eHUs. OCHOBHOU
npoeepsaemozo 006pa308amenvHol NPOZPaAMMbL CpeoHe20 00uje2o 0opa306anUsl
mpebosanus

IPOTPaMMBI ITPH 33JaHHBIX UCXOAHBIX TAaHHBIX; OTMPEIEIIATh, MPU KaKHUX UCXOIHBIX
JAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHBIX PE3YJIbTATOB; BBIABIATH JaHHBIC, KOTOPBIC
MOTYT IPUBECTH K OIIHOKe B paboTe MporpaMmsl; (HOpMyIupOBaTh MPEIOKEHUS 110
YIIyUYIIEHUIO IPOTPaMMHOTO KO/Ia

2.12

YMeHue peann30oBbIBaTh Ha BEIOPAHHOM JJIsI U3YYCHHUS SI3BIKE MPOTPAMMUPOBAHHS
Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsie aroputMbl 00paboTKH
YHCeJI, YUCIOBBIX MOCIE0BATEIIFHOCTEH 1 MACCHBOB: TIPEACTABICHUE YUCIIA B BHJIE
Habopa MPOCTHIX COMHOXKHUTENCH; HAX0XKICHUE MAaKCUMAIbHON (MUHUMAIILHOM ) UG PBI
HATYpPaJbHOTO YUCIIA, 3aIIMCAHHOTO B CHCTEME CYHCIICHHSI C OCHOBAaHHUEM,
HenpeBbimarmuM 10; BeraucieHue 0000MeHHBIX XapaKTePUCTHK AIIEMEHTOB MacCHBa
WIN YUCIIOBOM MOCIIEIOBATEIBHOCTH (CYMMBI, IPOU3BECHHSI CPETHETO
apu(METHIECKOT0, MUHUMAJIBHOTO ¥ MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJINYECTBA
3JIEMEHTOB, YIOBJIETBOPSIOUINX 33JaHHOMY YCIIOBHIO); COPTHPOBKY JIEMEHTOB MAacCHUBA;
YMEHHUE HCII0JIb30BaTh B IPOrpaMMax JIaHHBIE pa3IMYHBIX TUIIOB C Y4ETOM OTpaHUYCHUN
Ha TUAMa30H UX BO3MOXHBIX 3HAYCHUH, TPUMEHSTH MPH PEIICHUH 33729 CTPYKTYPBI
JTAHHBIX (CITUCKH, CIIOBAPH, CTEKH, OUEPEH, ACPEBhs); MPUMEHSITh CTAaHIAPTHHIC U
CcOOCTBEHHBIE MOANPOTPAMMBI /1711 00paOOTKH YUCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;
HCITOJIH30BaTh MPH pa3paboTKe MporpaMM OMOIMOTEKH MOAPOTrpaMM; YMEHUE
UCIIOJIb30BaTh CPEJICTBA OTIIAJKHU MPOTPAMM B CpeJie MPOrpaMMHUPOBAHHS

2.13

YMeHue UCTI0Nb30BaTh 3JEKTPOHHBIE TaOIHIIbI I aHATN3a, IPEICTaBICHUS 1
00pabOoTKM JaHHBIX (BKJIIOYAsi BHIOOP ONTUMAJILHOTO PELIeHHUs, TOA00p JIMHUY TPEH A,
peleHue 3a1a4 NpOrHO3MPOBAHNS); YMEHHE UCTIONb30BaTh TAOINYHbIE (PEIISIIMOHHBIC)
0a3bl JAaHHBIX U CIIPABOYHBIC CUCTEMBI

2.14

YMeHue oprann3oBbIBaTh JIMYHOE HH(OPMALIMOHHOE IPOCTPAHCTBO C UCIIOJIb30BAaHUEM
Pa3IUYHBIX CPeICTB HU(PPOBHIX TEXHOJIOTHI; TOHUMaHIE BO3MOXKHOCTEN IIU(POBHIX
CEpBUCOB IOCYIapCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB

Ilepedenns 31eMeHTOB cofepxaHus, NpoBepsieMbIX HAa EI'D nmo nundopmarnke

Koo IIposepsiemblii 1emenm cooepicanus

1 [{udposas rpaMOTHOCTH

1.1 OCHOBHBIE TEHJEHLUHMHU PA3BUTUS KOMIBIOTEPHBIX TeXHOJOruil. [lapamienbHble BBIUHUCICHHUS.
MHorormporeccopHble CUCTeMbl. PacnpeseneHHbIE BBIYMCIUTEIbHBIC CHCTEMBI W 00palboTKa
OOJIBIITUX JTAHHBIX

1.2 [IpyHUMNBI TOCTPOCHHMSIT W amnmapaTHble KOMIIOHEHTBHl KOMIBIOTEpHBIX ceTedl. CeTeBble
npotokoinbl. Ceth UuaTepHET. Anpecarus B cetu MaTepHeT. [IpoTokonsr creka TCP/IP. Cucrema
noMeHHEIX nMeH. Pasnenenue IP-ceTy Ha moaceTH ¢ MOMOIILI0O MAacOK NOACETEN

1.3 @aiinoBas cucrema. [louck B haiimoBoit cucreme. [IpuHIMIBI pa3MemieHUss U UMEHOBAHUS
daiinoB B goaroBpeMeHHon namsth. [1labmons! s onrcanus rpynn GaiaoB

1.4 CKopocTh mepefay JaHHBIX. 3aBUCUMOCTh BPEMEHHU Iepeadd OT MH(POPMALMOHHOTO 00BbeMa
JAHHBIX U XapaKTEPUCTUK KaHaya CB3U

1.5 HIudpoanue nanubix. CUMMETpUYHbIE U HecUMMeTpuuHble Hdpsl. LIudpsl npocToii 3aMeHsI.
[udp Lezaps. Hludp Bmwkenepa. Anropurm mmdposanus RSA

1.6 Kozpl, mo3Bonstomue oOHapyXUBaTh W MCIPABIATH OIIMOKM, BO3HMKAIONIME NpU Iepenade
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nanHbIX. Paccrossane Xommunra. KogupoBanue ¢ mopropenneM 6utoB. Koapsl XsMMuHra

TeopeTnueckre 0CHOBbI HHPOPMATHKU

JlBonyHOoe kKomupoBaHue. PaBHOMEpHbBIE U HEpaBHOMEPHBIC KOJbI. JlekomupoBaHue COOOIIECHUH,
3allMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJ0B. YcioBue ®Pano. [loctpoenune ogHO3HAYHO
JEKOIUPYEMBIX KOJOB C IIOMOIIBIO IEpEeBa

2.2

TeopeTquCKHe IIoaAX0oAbl K OIIEHKE KOJINYCCTBA I/IH(I)OpMaI_II/II/I. EILI/IHI/II_II:I HU3MCPCHUS KOJINYCCTBA
uHpopmanuu. AnpaBUTHBIN MOAXO K OLIEHKE KOJIMYecTBAa MH(POpMAUU. 3aKOH aJIUTUBHOCTH
nHdopmarnuu. Popmyna Xapriau. Madopmanus u BepostHocTh. Dopmyna [llennona

23

Cucremsl cuucieHus. Pa3BepHyTast 3aluch LENbIX U JIPOOHBIX YUCEN B MO3UIUOHHOW CHCTEME
cunciennsi. CBOWCTBAa TO3WIMOHHOM 3alMCH YHCJIA: KOJWYECTBO HHU(P B 3alUCH, MPU3HAK
JEJIMMOCTH 4KCJIa HA OCHOBAHUE CUCTEMBI CUUCIEHUS. AJTOpUTM MEepeBOia 1eJI0ro uucia us P-
UYHOM CHUCTEMBI CUMCIICHUS B JECATUYHYIO. AJTOPUTM IEpeBoja KOHEYHOH P-muHoii npobu B
JNECATUYHYI0. AJITOPUTM IMEPEBOJAA LEJIOr0 YHUCia U3 JIECATUYHON CHCTEMbI cuucieHus B P-
nunyto. llepeBos KOHEYHOH aecATHYHOM Ipodbu B P-mynyro. J[BomuHasi, BOCBMEpUYHAs W
HIECTHAIATEpUYHasl CUCTEMbI CUHUCIIEHHUS, CBA3b MEXIY HUMH. ApupMETHUYECKHE ONEpaluu B
MO3ULMOHHBIX CUCTEMAX CUUCICHUS

24

Tpoanaﬂ YpaBHOBCHICHHAsA CUCTEMA CHUCIICHUS. ,Z[BOI/ILIHO-I[GCHTI/I‘IHEIH CUCTEMA CUUCIICHUA

2.5

Komuposanue texctoB. KonupoBka ASCIIL. OnnoOaiitabie xomupoBku. Cranmaptr UNICODE.
Komuposka UTF-8. Onpenenenne nHOOpPMAIMOHHOTO 00beMa TEKCTOBBIX COOOIICHUN

2.6

KoaupoBanue nzobpaxenuil. Ouenka uHOpMAIMOHHOTO OO0beMa rpadUuecKuX TaHHBIX IPH
3aJaHHBIX Pa3pelICHUH U ITyOnHe KOMUpOBaHuUs 1BeTa. [[BeToBBIE MOENH.

Komuposanue 3Byka. OneHka HHGOPMAMOHHOTO 0OBeMa 3BYKOBBIX JAHHBIX MPU 3aJaHHBIX
9acTOTe JUCKPETU3ANN U PA3PSAHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. [lonarue Bricka3biBanus. BrickaszbiBaTtenbHbie GOpMBI (TIpenukaThl). KBaHTOpBI
CYIIECTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue onepanuu. Tabmuubl ucTUHHOCTH. Jlormueckue BoIpakeHus. Jlormueckue
TOKJecTBa. Jlornueckue onepanuy 1 onepanuy HaJl MHOXKECTBAMH.

3akoHBl anreOpbpl JIOTHKH. OKBUBAJICHTHBIC TNPeoOpa3oBaHUS JIOTUYECKUX BBIPAKECHUM.
Jlornyeckue ypaBHEHHUS M CUCTEMbI YPaBHEHUH.

Jlormueckre QyHKIMHU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKMX (YHKUUNA OT
KOJIMYECTBA apryMEHTOB.

Kanonnueckue GOpMbI JIOTHIECKUX BBIPAKEHUN

2.8

COBepH_IeHHBIG JAU3BIOHKTHUBHBIC KOHBIOHKTUBHBIC HOPMAJILHBIC q)OpMBI, AJITOPUTMBI  UX
MMOCTPOCHUA 110 Ta6nnue HUCTHUHHOCTH

2.9

Jlornueckue »sneMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop. MHoropaspsaHblii
cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKHMX OJJIEMEHTaX M0 3aJaHHOMY JIOTHYECKOMY
BBIPAKCHUIO. 3aIIUCh JIOTHYECKOTO BBIPAKEHHS T10 JIOTHYECKOU CXEMe

2.10

Mogenun u Moxenuposanue. llenn monenupoBaHus. AJEKBaTHOCTb MOJEIN MOJEIUPYEMOMY
00bekTy mim npoueccy. dopmanuzanus NpUKIaJHbIX 3a/1a4.

[IpencraBnenue pe3yabTaToOB MOJCIUMPOBAHMS B BUAE, YIOOHOM JUIS BOCHPUSATHS YETOBEKOM.
I'paduueckoe mpeacraBaeHne JaHHBIX (CXEMBbI, TaOIHIIbI, TPApUKH).

2.11

[IpencraBiaeHue nenbIX 4Kcesl B MaMsITH KoMibioTepa. OrpaHMYeHHOCTh JMarna3oHa 4Yucen Mpu
OTpaHWYEHUHN KOJMYeCTBa pa3psnoB. [lepenonHenne pa3psaHoi ceTku. be3sHakoBbIe U 3HAKOBBIC
JaHHbIE. 3HAKOBBIM OWT. JIBOMUHBIN AOTIOTHUTENBHBINA KOJT OTPUIIATEIBLHBIX YUCE.

[TobuToBbie NorMueckue omnepanuu. Jlorndeckuii, apudMETHUESCKU W IUKIMYECKHI CIBUTH.
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[[IndpoBanue ¢ moMoIIBI0 MOOUTOBOM oneparyu "ucknrovaromiee MIJTN"

2.12

HpCI[CTaBJ'ICHI/Ie BCIICCTBCHHBIX YHCCII B IMaMATH KOMIIBIOTEPA. 3Hagamas 4acTtb M IIOPAI0K
qucia. HHaHaSOH 3HAYCHHI BCIICCTBCHHBIX YHUCCII. HpO6J'IeMBI XpaHCHHUA BCIICCTBCHHBIX YUCEII,
CBA3aHHBIC C OIPAaHUYCHUCM KOJIMYECTBaA pa3psaaoB. Bremonnenue onepaunﬁ C BCIICCTBCHHBIMHU
qucjiiaMu, HAKOIIJICHUC OIIMOOK IMPpU BBIYUCIICHUAX

2.13

I'pads1. OcHoBHBIE TOHATHUS. Buabl rpados. Onmcanue rpadoB ¢ TOMOIIBI0 MAaTPUI CMEKHOCTH,
BECOBBIX MATpHIl, CIHMCKOB CMEXKHOCTH. PelieHHe anropuTMHYecKuUX 3ajad, CBSA3aHHBIX C
aHaiau3oM TpadoB (IMOCTpOECHHE ONTUMAIBLHOTO MYTH MEXIY BEpIIMHAMH rpada, ONpeicIcHHue
KOJIMYECTBA PA3INYHBIX ITyTeH MEXy BEpIINHAMU OPUEHTHPOBAHHOTO allMKIMYECKOTOo rpada)

2.14

HepeBws. bunapnoe nepeBo. JlepeBbss moumcka. CrocoObl o0xoma naepesa. IlpeacraBienue
apuMeTHYecKuX BbIpaXeHH B Buie aepeBa. lcmonmp3oBanue rpadoB U JepeBbEB MpU
ONMHCaHUU 0OBEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUPa

2.15

JlMCcKpeTHBIE UTPBI JIBYX WIPOKOB C TOJdHON uHGopmauueit. Iloctpoenue nepeBa mepebopa
BapUaHTOB, ONMCAHHE CTPATETMH WMIPbl B TAOMUYHON (popme. BBHIMTPHINIHBIE U MPOUTPHILIHbIE
NO3ULMH. BeIMTpBIIHEIE cTpaTeruu

2.16

CpencTtBa  HMCKYCCTBEHHOTO — WHTEUICKTa. MaeHTudukamuss W TOWCK  W300pakKeHHH,
pacno3HaBaHue L. lcrnonb3oBaHHE METOAOB HCKYCCTBEHHOTO HHTEIIEKTa B OOYYaroIIUX
cuctemax. Mcnonp30BaHne MeTO/I0B MCKYCCTBEHHOTO MHTEJUIEKTa B poboToTexHuke. HTepHeT
Belel. Heliponnele cetu

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

dopmanuzanusa TOHATHUS ainroputma. MammHa ThIOpMHra Kak YHUBEpcalbHas MOIEIb
BBIYMCIICHUI

3.2

OneHka CIIO)KHOCTH BBIYHCICHHA. Bpemss paboTbl M 00bEM HCMOIB3YEMOH TWaMsTH, WX
3aBUCUMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OIEHKa aCUMITOTHYECKOM CIIOXKHOCTH
QITOPUTMOB. AJITOPUTMBI MOJIMHOMHAIBHON cioXHOCTU. [lepeGopHbie anroputmel. [Ipumeps
Pa3IUYHbIX aJITOPUTMOB PEUICHHsI OJHON 3a]a4M, KOTOPBIE UMEIOT PA3IUYHYIO CJI0KHOCTb

33

OmnpezneneHue BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJrOpPUTMOB  YIpPaBJICHHUS
UCIIOJIHUTEIIIMA W BBIYMCIIMTEIBHBIX aJIrOpUTMOB. OmpenencHue HCXONHBIX NAHHBIX, IIPH
KOTOPBIX QJIFOPUTM MOXKET JaTh TpeOyeMblil pe3ysibTaT

34

AnroputMbl  00pabOTKM HATypalbHBIX YHCEN, 3allMCAHHBIX B IIO3MIMOHHBIX CHCTEMax
CUMCIICHMA: pa30MeHMe 3amicH 4YHcia Ha OTACHbHbIE HU(QPHI, HAXOXKICHHE CYMMBI |
npou3BeACHUs IU(]pP, HAXOXKICHHE MAKCUMAITbHONW (MUHUMAIIbHOM) I (PHI.

[IpencraBnenne uucia B BUAE Ha0Opa MPOCTBIX COMHOXHUTENEH. ANTOpUTM OBICTPOTrO
BO3BE/ICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3alaHHOM JMaIa30He ¢ MOMOIIBIO alrOpUTMa
"pemero Dpatochena”

3.5

MHoropa3psiHble 1iesIble YUCIa, 3aJa41 JJIMHHON apudMeTHKu

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl JaHHBIX: IEJIOYUCICHHBIC,
BEIIIECTBEHHbIE, CUMBOJIbHBIE, JJornueckue. Bersnenus. CrnoxxHele ycinoBus. LIUKIbI ¢ ycnoBueM.
[[vKIIBI 110 IEPEMEHHOM.

OO6paboTka naHHBIX, XpaHsmuxcs B ¢aiax. TexcToBble W ABoWYHbIE (aiiibl. dDailnoBsle
nepeMeHHbIe ((aitnoBsle ykazarenu). Urenue u3 (aitna. 3anuce B ait.

Pazbuenue 3amaum Ha moxzamaun. [logmporpammel (mpouenyps! U ¢yHkum). Mcnons3oBaHue
CTaHJAPTHOW OMOJIMOTEKH SI3bIKA TPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble npouenypsl W (yHkiuu. lcnonp3oBanue creka Ajs OpraHu3alyu
PEKYPCHUBHBIX BHI30BOB
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3.8

UYucnennple MeTonbl. ToyHOe W TPHUOIMIKEHHOE pelieHus 3amadd. YuCIeHHOe pelleHHe
YpaBHEHUH € MOMOINBIO T0100pa mapaMerpa. YnuciaeHHbIe METOBI PEIICHUST YPaBHEHUI: METO/
nepedopa, METOJ TMOJIOBUHHOTO jeneHus. [lpubmmkeHHOEe BBIYHMCIEHUE [UIMH KPUBBIX.
Brruncnenune momaneit Guryp ¢ momomipl0 YHUCICHHBIX METOJO0B (METOJ MPSIMOYTOJIBHHUKOB,
metox Tpaneuuit). Ilouck makcumyma (MMUHUMYMa) (YHKIMHA OJHOM MEPEMEHHOM METOJIOM
MIOJIOBUHHOTO JIEIEHUS

3.9

OO6paboTka CHMBOJIBHBIX JaHHBIX. BCTpoeHHBIE (YHKIMM $3bIKA MPOTPAMMHUPOBAHMS IS
00pabOTKH CHUMBOJBHBIX CTPOK. AJITOPUTMBI 0OpabOTKM CHMBOJIBHBIX CTPOK: TIOJACYET
KOJIMUECTBA TOSBICHUI CHMBOJA B CTPOKE, pa3dMeHHE CTPOKM Ha cJioBa MO MNpoOeIbHBIM
CHMBOJIaM, TOMCK MOJACTPOKH BHYTPH JAaHHOM CTPOKH, 3aME€HA HalICHHOW MOACTPOKHU Ha JAPYTYIO
cTpoky. ['eHepamusi Bcex CJIOB B HEKOTOpOM ai(aBHUTE, YIOBIETBOPAIOIINX 3aJaHHBIM
orpanuueHusiM. [IpeobpazoBanue uncia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

Maccussl u IIOCIICA0BATCIIBHOCTHU YHUCCII. Brruncnenune 0606].I_IGHHI>IX XapaKTCPUCTUK SJICMCHTOB
MmaccuBa HJIn JHCII0OBOU IHOCIICA0BATCIIbHOCTHU (CyMMLI, MIpOU3BCACHU, CpCOHCTO
apI/I(l)MeTI/I‘-IeCKOFO, MHUHHMAJIBHOI'O MW MAKCHMAJIbHOI'O J3JIEMCHTOB, KOJIMYCCTBA J3JICMCHTOB,
YAOBJIETBOPSIOIIUX 33/IaHHOMY YCJIOBUIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.
ANTopuUTMBI pabOTHI C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM MTPOCMOTPOM MaccuBa. COpTHPOBKa
OTHOMEpHOTO MaccuBa. [IpocTble MeTombl COPTUPOBKH (METOA Iy3bIphbKa, METOA BBHIOODA,
coptupoBKa BcTaBkamu). COpTHpOBKA CIUSHHEM. BBICTpas COpPTHpOBKa MaccuBa (aITrOPUTM
QuickSort). JIBon4HBIN TOUCK B OTCOPTUPOBAHHOM MAacCCHBE

3.11

JIByMepHbIe MacCcUBbI (MaTpHIbl). ANTOPUTMBI 00paOOTKH JIBYMEPHBIX MAacCHUBOB: 3allOJIHEHHUE
JBYMEPHOI'O YHCIOBOTO MacCuBa IO 3aJaHHBIM IIpaBWJIaM, IIOUCK DJIEMEHTa B JBYMEPHOM
MaccHBe, BBIYMCICHHE MaKCUMyMa (MHHMMYyMa) U CyMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa,
NIEPECTaHOBKA CTPOK U CTOJIOIOB IBYMEPHOIO MaccuBa

3.12

CroBapu (accormaTUBHBIE MAaCCHBBI, 0TOOpaykeHus ). Xom-tadbsmibl. [loctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps IS 33JaHHOTO TEKCTa

3.13

Crexu. AHanmM3 TPaBWIBLHOCTH CKOOOYHOTO BBIpaXKEHHUs. BprumcieHue apupMeTHuecKoro
BBIp)XEHUS, 3alMCAHHOrO B MocT(uKcHOW ¢opme. Ouepenu. Mcmonp3oBaHue odepenu Uis
BPEMEHHOI'O XpaHEHUS JAHHBIX

3.14

AnroputMmsl Ha Tpadax. [TocTpoeHre MUHIMAIILHOTO OCTOBHOTO JIEPEBa B3BEIICHHOTO CBS3HOTO
HeopueHTHpoBaHHOro  rpada. KonuuecTBO — pasnuyHbIX  MyTedl  MeXAy  BepIIMHAMU
OPHUEHTHPOBAHHOTO alIUKJIMYECKOTo rpada. Anroputm JleKkcTpsl

3.15

HepeBbs. Peanum3zanus nepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. [[BomuHbIe (OMHApHEBIC)
nepeBbsi. [locTpoeHue naepeBa Uisi 3aJaHHOTO apu(PMETHYECKOTO BBIpaKEHUs. PeKypcuBHBIC
aNropuTMBI 00X0/1a AepeBa. Vcmonp3oBaHue cTeka U ouepenu At 00xo/a aepena

3.16

JluHamuueckoe IporpaMMUpPOBAaHUE KaK METOJ] PELIEHHs 3a7ad C COXPAHEHUEM ITPOMEKYTOUHBIX
pe3yNbTaToB. 3ajauu, PEIaeMble ¢ IOMOIIbIO AMHAMUUYECKOTO IIPOrPaMMHUPOBAHNUS: BHIYUCIEHUE
PEKypCUBHBIX (PYHKIIMIA, TOJCUYET KOJIMUECTBA BAPUAHTOB, 33Ja4l ONTHUMHU3ALIUN

3.17

[TonsiTne 06 0OBEKTHO-OPUEHTHPOBAHHOM MpOorpaMMupoBaHnn. OOBEKTHI U Kiaacchl. CBONCTBA U
MeTobl 00BheKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIA aHaim3. Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MO1X0a. MHKancynanus, HacieJ0BaHue, MoJIuMoppu3mM

WNndpopmanoHHbIe TEXHOJIOTUU

Ananu3 nanHbiX. OCHOBHBIE 33Jaydl aHAIM3a JAHHBIX: IMPOTHO3MPOBaHHE, Kiaccu(puKanus,
KJIacTepH3alns, aHAJU3 OTKIOHeHWH. [locienoBaTenbHOCTh pelIeHUsT 3aa4 aHaIn3a JaHHBIX:
cOOp TEepBUYHBIX JTAaHHBIX, OYMCTKAa M OIICHKA KAauyecTBa JIaHHBIX, BHIOOP W (WJIM) IMOCTPOCHHE
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MojeNd, MpeoOpa3oBaHWE MAHHBIX, BHU3YyaIW3alUs JaHHBIX, WHTEPIpPETAHs pPe3yJIbTaTOB.
[Iporpammubie cpenctBa U WHTepHET-CEpBUCHI i1 00paOOTKM M TPEJCTABICHHUS JaHHBIX.
bonwimme manaple. MammHHOE 00ydeHUe

4.2

AHanu3 JaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX TaOmui. BreluucieHne CcymMmbl, CcpeaHero
apupMeTHuecKoro, HauOONbIIEr0o (HAaMMEHBIIET0) 3HAYCHUs JAMaNa3oHa. BeIUuciIeHHe
Ko uumeHTa Koppensauuu AByX psaoB AaHHBIX. IlocTpoeHue cTonlOyarhiX, JMHEHUATBHIX U
KpyroBbix nuarpamM. [loctpoenue rpadukos ¢pyukmii. [Togbop nuHMM TpeHaa, pelieHue 3aaad
NPOTHO3UPOBaHUA. Pemienne 3a1a4 onTUMH3AIMHU C TOMOIIBIO 3JIEKTPOHHBIX TaOIUI]

4.3

Juckpernsanusi Npd  MaTeMaTHYECKOM  MOJEIHMPOBAHUU  HEMPEPBIBHBIX  IMPOIIECCOB.
MopenupoBanue JBWKEHHs. MonaenupoBaHHE OHOJIOTHYECKMX CHCTeM. MaTreMaTudeckue
MOJICNIA B DKOHOMUKE. BhunciauTenpbHbIe SKCIEPUMEHTHI ¢ MoaensiMu. OOpaboTKka pe3ynbTaToB
JKcIepuMeHTa. MeToy HauMeHbIINX KBaApaToB. OLeHKa YMCIOBBIX IapAMETPOB MOJEINPYEMBIX
00BEKTOB U MPOIIECCOB. BoccTaHOBICHNE 3aBUCHMOCTEH 1O pe3yabTaTaM dKCIIEPUMEHTA

4.4

BepostHocTHRIE Monenu. Metonsl Monre-Kapiio. Mmutanonnoe monenupoBanue. Crucremsl
MaccoBOT0 00CITy>)KHBaHUS

4.5

Tabmuunbie (pensnuoHHBbIC) 0a3bl JaHHBIX. Tabnuia — TPEACTaBICHHE CBEICHUNM 00
onHoTHNHEIX oObekTax. Ilone, 3ammcek. Kirou Tabmuipl. Pabota ¢ roroBoii 0a30i JaHHBIX.
3anonnenue 0a3bl qaHHBIX. [lonck, copTupoBKa U QUIbTpalMs JaHHBIX. 3aMpOoCkl Ha BHIOOPKY
JTaHHBIX. 3aMpOCHI C MapaMeTpaMu. BeraucisemMbpie oIS B 3alpocax.

MHororabnauunele  0a3bl  JaHHBIX. THUNBI CBsI3edl Mexay Tabmuiamu. BHemHuii kiou.
[enmocTHOCTH 6a3bl MaHHBIX. 3aNIPOCHI K MHOTOTAOIUYHBIM 0a3aM TaHHBIX

4.6

TexcroBblii mporeccop. CpencTBa MOUCKa W aBTO3aMEHBI B TEKCTOBOM  IPOIIECCOPE.
CTpyKTypUpOBaHHbIE TEKCTOBBIE MOKyMeHTHl. CHOCKHM, oriamieHue. [IpaBmia HIUTHPOBaHHS
HMCTOYHHUKOB U 0PopMIIEHUST OMOIMOTPaPUIECKUX CCHITIOK

YuebHo-MeToqMUYECKOE 00ecnieueHHe 00pa30BaTeJILHOIO MpoLecca
IIndpossie 00pazoBaTenbHbIE pecypchl U pecypcbl cetd UHTEepHeT
https://lesson.academy-content.myschool.edu.ru/05/10
https://lesson.academy-content.myschool.edu.ru/05/11
https://resh.edu.ru/subject/19/10/

https://resh.edu.ru/subject/19/11/
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