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[IporpamMma mo mHpopmatuke (YrayOnEHHBIM ypoBEeHb) Ha ypOBHE CpeqHEro oOmero oOpa3oBaHHS
pa3paboTana Ha OCHOBE TpeOOBaHHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelbHOW MPOrpaMMBI
cpeanero obmero oOpaszoBaHus, mpencraBieHHbix B ®I'OC COO, a Taxke QenepansHol paboueit
MPOrpaMMbl BOCITUTAHUSI.

[IporpaMma mo wuHpOpMaTHKe AaéT MpeACTaBIEHHE O LesaX, oOmeld crparernd oOy4yeHus,
BOCIIUTAHUS U Pa3BUTHUS OOydalOMIMXCs cpefcTBaMu yueOHoro npeamera «udopmaTtuka» Ha yriayoaéHHOM
YpPOBHE, yCTaHABIUBAET 00s3aTENbHOE MIPEAMETHOE COMIEpKaHNE, TIPELyCMaTPUBAET €ro CTPYKTYPUPOBAHHUE
Mo pasfenaM W TeMaM Kypca, OmpefeNnseT pachpefeieHue ero mo kmaccam (rogaMm HM3ydeHus), Aaér
MPUMEPHOE paclpeelieHne Y4eOHBIX YacoB IO TEMAaTHYECKHM paslieliaM Kypca U PEKOMEHIYEeMYIO
(mpuMepHYI0) MOCIe0BaTENFHOCTh MX U3YUEHHUS C YIETOM MEKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTHKH y4eOHOT0 Tpolecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuxcsl.

[IporpamMma 1o wHpOpPMATHKE ONpEENsSeT KOIMYSCTBEHHBIE M KAaYeCTBEHHBIE XapaKTEPUCTHKH
y4eOHOro MaTepuana Jjisl KaXIOro rojla M3y4eHHs, B TOM YHUCIE JAJsl COACPKATENbHOrO HAIMOTHEHHS
pa3Horo BHJIa KOHTPOJIS (IPOMEKYTOYHOW aTTeCTaluy 00y4YaroIuXcs, BCEPOCCUHCKUX MTPOBEPOYHBIX padoT,
rOCYIapCTBEHHOH WTOroBoi arrtectanuu). [Iporpamma mo wuH(pOpPMATHKE SIBISETCS OCHOBOW IS
COCTaBIICHUSI aBTOPCKUX YYEOHBIX MTPOrpaMM M Y4eOHMKOB, TOYPOYHOTO TUIAHUPOBAHUS Kypca yUUTEIIEM.

HNudopmaruka B cpeHeM o01ieM 00pa3oBaHUN OTPaXKaET:

CYIIHOCTh MH(OPMATHKM KaK HAYYHOW NUCHHIUIMHBI, M3YydYalolled 3aKOHOMEPHOCTH MPOTEKAHUS M
BO3MOKHOCTH aBTOMATH3aIIMH HH()OPMAIIMOHHBIX MPOIECCOB B PA3IMYHBIX CHUCTEMAX;

OCHOBHBIE O0JIaCTH TPUMEHEHHS WHQOPMATHKH, TPEeXae BCero WHPOPMAIMOHHBIE TEXHOJIOTHH,
YIPaBJIEHUE U COLUAIBHYIO chepy;

MEKIUCIUTLTUHAPHBIN XapakTep HHPOPMATUKU U UHPOPMAIIMOHHON JesSTETbHOCTH.

Kypc uHbOpMATHKH U YPOBHS CpelHEro oOIero oOpa3oBaHUS SBISETCS 3aBEPIIAIONIAM STAIlOM
HENPEPHIBHOM  IMOJArOTOBKM  OOydarommxcs B oOjgacth  WHGOOPMATHKH WU MH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTWH, OMHMpaeTcs Ha cojepKaHhe Kypca WH(POPMATHKH YPOBHS OCHOBHOTO
obmiero 00pa3oBaHHsI M ONBIT IOCTOSHHOTO TPHUMEHEHHS HH(POPMAaINOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, NaéT TEOPETUUECKOE OCMBICIEHUE, UHTEPIPETALINIO 1 0000IEHHE 3TOrO OIIBITA.

Pesynbratel yriayOnEéHHOrO ypoBHS H3ydeHHs yaeOHoro mpeamera «MHpopMaTHKay OpHEHTHPOBAHBI
Ha IOJIy4yeHHE KOMIIETEHTHOCTEH IS Iocieayromeil mpodeccHOoHaIbHOM IEATEIbHOCTH KaK B paMKax
JAHHOM MpeAMETHOH 00JIacTH, TaK U B CMEXKHBIX ¢ Hell o0nacTsx. OHM BKIIFOUAIOT B CeOs:

OBJaJICHHE KJIIOYEBBIMM MOHATHSMU U 3aKOHOMEPHOCTSIMM, Ha KOTOPBIX CTPOUTCA JaHHas
IpeaMeTHass 00JacTh, PACIO3HABAHME COOTBETCTBYIOIIMX MM IPU3HAKOB M B3aMMOCBS3€H, CIOCOOHOCTH
JIEMOHCTPUPOBATh Pa3lIUYHbIC NOAXObl K U3YYEHUIO SIBICHUHN, XapaKTEPHBIX Ul W3y4aeMOW MpeaMeTHON
o0JacTu;

YMEHHE pPellaTh TUIIOBBIC IPAKTUUECKUE U TEOPETHUUYECKHE 3a/1au, XapaKTepHbIE AJIsI UCIIOIb30BAHUS
METOJIOB M MHCTPYMEHTAapHS JaHHOH MMPEIMETHON 00JIacTH;

HaJW4due TPEACTABICHUA O JaHHOW MPEIMETHON O0JIaCTH KaK IENOCTHOW TEOpHH (COBOKYITHOCTH
TEOpUii), OCHOBHBIX CBS3SIX CO CMEKHBIMHU 00JIaCTAIMH 3HAHHUM.

B pamkax yriyOGnéHHOro ypoBHS u3ydyeHHs HH(OpMATHKH oOecrednBaercsl IejeHanpaBieHHAs
MOArOTOBKA OOYYalOUIMXCsl K MPOAOJDKEHUIO 00pa3oBaHUS B OpraHu3alMix HpodeccHoHaIbHOro
00pa3oBaHuUs MO CIIEHUAIBHOCTSM, HEIOCPEACTBEHHO CBSI3aHHBIM C IU(DPOBBIMU TEXHOJOTUSAMH, TAKUM Kak
IporpaMMHasi MHXeHepusi, nH(opMaunoHHasi 0e30MacHOCTh, MH(POPMAIMOHHBIE CUCTEMBl U TEXHOJIOIHH,
MOOHJIBHBIE CHCTEMBbI M CETH, OOJbIINE JaHHBIE M MAIIMHHOE 00y4YEeHHUE, IPOMBILIICHHBI HHTEPHET BELLEH,
HCKYCCTBEHHBIH MHTENJIEKT, TEXHOJIOTHN OECIPOBOIHOIN CBSI3H, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJIOIHH,
CHCTEMBI paclpeaeNEHHOTO PeecTpa, TEXHOIOTUH BUPTYaJbHOM U JOTIOJIHEHHON PealbHOCTEH.

OcHoBHas 1enbs u3ydeHus: yueoHoro npeamera «MHdopmarnka» Ha yriayOn€HHOM ypOBHE CpPEIHEro
obmero oOpasoBaHusi — oOOecredeHHWEe JalbHEHIIero pasBUTHA WHQOPMAIMOHHBIX KOMIIETEHIIMN
00y4aromierocsi, €ro rOTOBHOCTH K XKM3HHM B YCJIOBUSX Pa3BHBAIOLIErOCs MH()OPMALMOHHOIO OOIIECTBA M
BO3pacTaIell KOHKYPEHIIMN Ha phIHKE Tpyaa. B cBs3u ¢ atiM msydenune nHpopmatuku B 10—11 xmaccax
JOJDKHO 00€CTeuuTh:

c(OPMUPOBAHHOCTE  MHPOBO33PEHHUS, OCHOBAHHOTO HAa [OHMMAaHUM POIM  HMH(OpMATHKH,
WH(POPMAITMOHHBIX 1 KOMMYHHKALIMOHHBIX TEXHOJIOTUH B COBPEMEHHOM OOIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOTO M aJITOPUTMUYECKOTO MBIIIJICHUS;



cOpPMUPOBAHHOCT YMEHHMI pa3nuvaTh (akThl U OLEHKH, CPABHUBAThH OLICHOYHBIC BHIBOJBI, BHICThH
WX CBS3b C KPUTEPUSIMU OLIEHUBAHUS U CBA3b KPUTEPHUEB C ONPENENEHHON CUCTEMON IEHHOCTEH, TPOBEPSAThH
Ha JIOCTOBEPHOCTh M 000011aTh UH()OPMAIIHIO;

c(OPMUPOBAHHOCTh MPENCTABICHUN O BIUSHUHM WH()OPMAIIMOHHBIX TEXHOJIOIUH Ha KM3Hb YeIOBEKa
B 00IIecTBE, MOHMMaHUE COLUAIBHOIO, SKOHOMUYECKOT0, MOJIUTUYECKOr0, KYIbTYpHOTO, FOPHANYECKOTrO,
MPUPOAHOTO, SPrOHOMHUYECKOTO, MEAWLUHCKOrO W (U3MOJIOTHYECKOT0 KOHTEKCTOB HH(DOPMAIIMOHHBIX
TEXHOJIOTUH;

MNPHUHATHE TMPaBOBBIX M JTUYECKHX aCHEKTOB WH(GOPMAIMOHHBIX TEXHOJOTWH, OCO3HAaHWE
OTBETCTBEHHOCTU JIOACH, BOBIICUEHHBIX B CO3JaHME W KCIIOJIb30BaHUE HWH(POPMAIMOHHBIX CHCTEM,
pacnpocTpaHeHre HHPOPMAIIUH;

CO3JJaHHME YCIOBHH sl pa3BUTHsI HABBIKOB YueOHOW, MPOEKTHOH, Hay4dHO-HUCCIENOBATENBCKOW U
TBOPYECKOU AEATEITLHOCTH, MOTHBALIMU 00YYAIOIIUXCS K CAMOPa3BUTHIO.

B conepkanun yuebHoro npenmera «MHpopMaTHKay BBIICISIOTCS YEThIPE TEMATHUECKHUX pas/ena.

Paznen «I{u¢ppoBas rpaMOTHOCTB» ITOCBSAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M JIPYIHX
JJIEMEHTOB  IM(POBOrO  OKPYKEHHs, BKJIIOYas KOMIIBIOTEPHBIE CETH, HCIONB30BAHUIO  CPEACTB
OllepallMOHHOM CHCTEeMBI, paboTe B ceTH VIHTEpHET ¥ WCHOJB30BAHUIO HMHTEPHET-CEPBHCOB,
WH(POPMAITMOHHON 0€30I1aCHOCTH.

Pasnen «Teopernyeckue OCHOBbI HMHGpOPMATHKM» BKIIOYaeT B ce0s MOHATUHWHBIN ammapar
WH(POPMATHKH, BOIPOCH KOIUpOBaHWs HH(opMmaimu, u3MepeHus HHQOpMaIMOHHOrO 00bEMa JaHHBIX,
OCHOBBI aNTeOphI IOTHKH U KOMIIBIOTEPHOT'0 MOJIETHPOBAHUSI.

Pasnen «AaropuTMbl M NpPOrpaMMHPOBaHUE» HAMpaBICH Ha pa3BUTHE alTOPUTMHUYECKOTO
MBIIUIEHUS, pa3paboTKy alrOpUTMOB W OIEHKY HMX CIOKHOCTH, (DOpMHpOBaHHWE HAaBBIKOB peau3allui
MIpOrpaMM Ha A3BIKaX MPOTrPAMMHPOBAHUS BEICOKOT'O YPOBHSI.

Paznen «HpopManmoHHble TEXHOJOTHMH» TOCBSIIEH BOMPOCaM NMPUMEHEHUs WHPOPMAIMOHHBIX
TEXHOJIOTUH, PEaTM30BaHHBIX B MPHUKIATHBIX MPOrPAMMHBIX IPOAYKTaX ¥ MHTEPHET-CEPBUCAX, B TOM UHUCIIE
B 3ajauyax aHajiu3a [aHHbIX, WCIONb30BaHUIO 0a3 [NaHHBIX M DJIEKTPOHHBIX TaOIMIl I peLIeHUs
MPUKIIAIHBIX 3a7a4.

B mpuBenéHHoM manee coxepxkaHmu ydeOHOro mpenmera «VH(opmaTnkay KypCHBOM BBIJEICHBI
JOTIONTHUTENBHBIE TEMBI, KOTOpBIE HE BXOIAT B 00S3aTENbHYIO IpOrpaMMy OOy4eHHs, HO MOTYT OBITH
MPEIUTOKEHBI ISl U3y4YEHHSI OTACIFHBIM MOTHBHPOBAHHBIM U CITIOCOOHBIM 00yYarOIINMCH.

VrnyOnéHHBIH ypOBEHb M3y4deHUs] MH(OPMATHKU PEKOMEHIYETCS ISl TEXHOIOTHYECKOro MpoguiIs,
OPHEHTHPOBAHHOI'O HA MHXXEHEPHYI0 M MH(OPMALMOHHYIO C(epbl NeITENbHOCTH. YTIyONEHHBIH ypOBEHb
n3ydeHus MH(opMaTuku o0ecrieurnBaeT: NOArOTOBKY 00yJaroIuXcsl, OpPUEHTUPOBAHHBIX Ha CIIELUAIbLHOCTU
B o0yiacT MH(POPMAMOHHBIX TEXHOJOIMM M WHXXEHEpHBbIE CIELHMAIbHOCTH, Y4acTHE B INPOEKTHOH H
HCCIICOBATEICKOM  AEATENIbHOCTH,  CBSI3aHHOM €  COBPEMEHHBIMH  HANpaBJCHUSMH  OTPacid
NH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYacTHIO B OJIMMIIHAAax M craade
Ennnoro rocynapcTBeHHOI0 3K3aMeHa 10 MH(OpMAaTHKe.

[locnenoBaTenbHOCTD M3yYEHHS TEM B IMpeenax OJHOIro roga oO0ydeHHs] MOXKET ObITh M3MEHEHa IO0
YCMOTPEHUIO YUUTEIS IPU MOATOTOBKE paboueil mporpaMmbl U HOYPOYHOTO IUTAHUPOBAHUSL.

OO1ee 9nCIIo 9acoB, PEKOMEHIOBAaHHBIX JIJIs M3y4deHus mHpopMaTukn — 272 gaca: B 10 xracce — 136
gacoB (4 yaca B Henelno), B 11 kiracce — 136 gacoB (4 9aca B HEILITIO).

Pabouas nporpamma o yuebHOMY nipeamery «MHpopMmaTikay Ha YpOBEHBb CPEIHETO 00IIero 00pa3oBaHUS
COCTaBJICHA C Y4eTOM pabouei mporpaMMel BocliuTanusl. BocriuTarenpsHbli TOTEHIMAI JAHHOTO y4eOHOro
npeaMeTa 00ecIednBaeT peaau3auio OaronpHUsATHBIX YCIOBUH IS Pa3BUTHUS COLMAIBHO 3HAYMMBIX
OTHOIICHUH 00yYaroIMXcsl ¥ MPEXK/IE BCEro LIEHHOCTHBIX OPUEHTUPOB (LIENEBBIX IPUOPUTETOB):

> OIIBIT J€JI, HAIIPaBJICHHBIX Ha 3a00Ty O CBOEH CeMbe, POJAHBIX U OJIN3KHX;

» TPYIOBOI OMBIT, ONBIT YYaCTHsI B IPOU3BOJCTBEHHON MPAKTUKE;

> OIIBIT J€J, HATIPaBJICHHBIX HA MOJIb3Y CBOEMY POJHOMY T'OPOIY WU CENy, CTPAHE B LIEJIOM, OIBIT

JEeATEIbHOTO BBIPa)KEHNS COOCTBEHHON I'PakJaHCKOW MO3UIUH;

Y

OIBIT MPUPOAOOXPAHHBIX ACIT;

>  OIBIT pa3pCuICHN A BO3HUKAIOIIUX KOH(l)J'II/IKTHBIX CI/ITyaLII/Iﬁ B IIIKOJIC, 1OMa UJIU Ha YJIUIIC;

»  ONBIT CAMOCTOSATEIBHOI'O HpI/IO6pCTCHI/I$I HOBBIX 3HaHHﬁ, OPpOBCACHU HAYYHBIX HCCHC,I[OBaHHﬁ,
OIlbITa HpOCKTHOﬁ ACATCIBbHOCTH,



> OIBIT U3yUYCHUS, 3AITUTHI U BOCCTAHOBJICHHUS KYJIBTYPHOI'O HACTICANS YESTOBEUECTBA, OMbITA CO3TAHUS
COOCTBEHHBIX MPOM3BEACHUI KYIBTYPHI, OMBITA TBOPUECKOIO CAMOBBIPAXKCHUS;

»  OIBIT BEICHUS 3/I0pOBOr0 00pa3a KU3HU U 3200ThI O 37I0POBbE IPYTHX JIFOICH;

> OIBIT OKA3aHHS TIOMOIIK OKPY)KAIOIIMM, 3a00ThI O MAJIBIIIAX WU MOKUIIBIX JTIOASIX, BOJTOHTEPCKOTO

OIIbITA;
> ONBIT CaMOIIO3HAHMS U CaMOAHAIN3a, ONbITa COLMAIBHO IPUEMIIEMOIO  CAMOBBIPAKEHUS U
caMopealln3aluu.
» COJIEPKXAHUE OBYYEHMUSA
10 KJIACC

u¢posast rpaMOTHOCTH

TpeOoBanusi TexHUKH OE30MACHOCTM W TUTHEHBI NPU PabOTe C KOMIBIOTEpAaMH H JIPYTUMH
KOMITOHEHTaMH [(PPOBOTO OKPY>KEHHS.

[MpuHtMIBl pabOTHl KOMIBIOTEPOB M KOMITBIOTEPHBIX cUCTeM. ApxuTekTypa ¢oH Helimana.
ABTOMAaTHYeCKOE BBIMIOJHEHHE MPOrpaMMsbl MporeccopoM. OmnepaTuBHAsl, TOCTOSHHASA M JIOJITOBPEMEHHAas
namsiTb. OOMEH JaHHBIMU € TTIOMOIIBIO IMH. KOHTpoiepsl BHEMIHUX YCTPOHCTB. [IpsiMoit 1OCTyI K TaMSITH.

OcCHOBHBIE TEHAEHIIMU PA3BUTHUA KOMIIBIOTEPHBIX TexHONOruil. IlapasienbHble BBIYHCICHHUS.
MHorormporeccopabie  cucteMbl. CynepkoMibloTepbl. PacnpenenéHHble BBIYUCIUTENbHBIE CHUCTEMBI U
o0paboTka OONBIIMX JaHHBIX. MOOWIIbHBIE HHU(POBBIE YCTPOHCTBA M HMX pOJIb B KOMMYHHKAIUSX.
Berpoennsie komnbroTepsl. MUKpOKOHTpoOsiepbl. POGoTH3NpOBaHHbIE MTPOMU3BOICTBA.

[IporpamMMHOe obecriedeHne KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. BHJBI TPOrpaMMHOrO
obecriedeHusi U uX HazHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOeCreueHHs MOOWIIBHBIX YCTPOWCTB.
[Mapannensroe nporpammupoBanue. CucremMHoe nporpammHoe obecriedeHue. OreparioHHBIE CHCTEMBI.
Yrumutel. JlpaiiBepsl ycTpoicTB. MHCTAIIANNS U IEMHCTAIUIAINS IPOTPAMMHOTO 00ECTIEIEHHUS.

daiinoeie cuctemMbl. [IpHHIMITBI pa3MelleHrss 1 UMEHOBaHUs (DaiiyioB B JIONTOBPEMEHHOM MaMsITH.
[IabnoHb! a8t onrcanust Tpynn (ainos.

ITporpammMHoe obecrieuenue. JInnen3npoBaHue NporpaMMHOro odecredeH s 1 I(POBBIX PeCypCoB.
IIponpueraproe u cBoOoxHOe mporpaMMHoe obecrneyeHue. Kommepdyeckoe U HEKOMMEPUECKOE
HCIOJIB30BaHKUE IPOrPaMMHOr0 obecredeHus: 1 HUPpPoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIUBaeMas
3aKoHOAaTeNbCcTBOM Poccuiickoit  ®Denepanuu  3a HENPaBOMEPHOE HCIOJB30BAHUE IPOrPaMMHOIO
oOecriedeHNs U UG POBBIX PECYPCOB.

IIpuHIMIIBI TOCTPOEHUSI U aNnapaTHble KOMIIOHEHThI KOMIIbIOTEpHBIX ceredl. CeTeBble MPOTOKOJIBL.
Cerp UnTepHET. Anpecamus B cetn MaTepHET. [IpoTokomnsr creka TCP/IP. Cucrema qOMEHHBIX HMEH.

Paznenenne IP-cetm Ha momcerd ¢ moMOmbBI0 Macok mojcerei. CereBoe aJIMHHHCTPHPOBAHHE.
IlomydeHnne maHHBIX O CETEBBIX HACTPOHMKAaxX KoMIbloTepa. IIpoBepka HalWuMs CBSI3M C Y3JIOM CETH.
Omnpenenenye MapuIpyTa JIBHKEHHS IAKETOB.

Buner gesrensHocTH B cetn MutepHer. Cepmuchl MutepHera. ['eomH(OpMAaIIMOHHBIE CHCTEMEL.
I'eonokannoHHBIE CEPBUCHI PEAILHOIO BPEMEHH (HAaIIpUMep, JIOKALUS MOOMIIBHBIX Tele(OHOB, ONpeeIeHUE
3arpy>KeHHOCTH aBTOMAarucTpaieil), ”HTEPHET-TOProBiis, OpOHUPOBaHHE OUIIETOB U TOCTHUHHILL.

l'ocynmapcTBeHHBIE AJIEKTPOHHBIE CepBHCHI W yciayrd. ColuanbHblE CETH — OpTraHH3aLNA
KOJUIGKTUBHOI'O B3aUMOZEHCTBHA W oOOMeHa [aHHbIMH. CeTeBOM OSTHKET: NpaBWia IIOBEACHHUSA B
kubepripocTpancTBe. [Ipobnema momnwHHOCTH mMONydeHHOH WHGopMmarmu. OTKpHITEIE 00pa3oBaTElbHEIE
pecypcBl.

TexHOreHHbIE W 3KOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJNb30BAaHHEM HH(POPMALMOHHO-
KOMMYHHMKALIMOHHBIX TexHomoruil. OOmme mnpobiaembl 3ammTbl HHGOpManuu #  HHPOPMALMOHHON
O0ezonmacHoctu. CpencrBa  3ammTbl  MHGOPMALMM B KOMIBIOTEPAaX, KOMIBIOTEPHBIX CETIX U
aBTOMATH3UPOBAaHHBIX HMH(POPMALMOHHBIX cucTeMax. llpaBoBoe obecnedeHne HHGOPMALMOHHON
0e30I1acHOCTH.

[IpenorBpalieHre HECAaHKIIMOHMPOBAHHOIO NOCTYNAa K JIMYHOM KOH(MICHIMAIBHOH WH(pOpMAINH,
XpaHsILeHcss Ha IEPCOHAJIbHOM KOMIBIOTEpPE, MOOMIJIBHBIX YyCTpolcTBax. BpemoHocHoe mnporpammHoe
obecrieueHre U cnocoObl OOpbObI ¢ HUM. AHTHBHpPYCHBIE MporpamMmbl. OpraHuzainusi JUYHOTO apxuBa
nHpopmanun. PesepBHoe xonupoBanue. [laponsHas 3ammra apxusa.

udposanne nanHpix. CumMMeTpuuHble U HecuMMmerpuuHble mmdpsl. Hudper npocToil 3ameHbI.
Mudp Lesaps. Llndpp Buxenepa. Anroputm mudposanus RSA.



Teopernueckne 0CHOBBI HH(POPMATHKH

Wndopmanus, nanasie u 3Hanus. MHGopMannoHHbIe POLECCH B IPUPOE, TEXHUKE U OOIIECTBE.

HenpepriBHBIE U TYCKpETHBIE BETMYMHBI U CUTHANIBL. HeoOX0qMMOCTh JUCKpeTH3auuy HHPOpMAaLHH,
MpeAHa3HauYeHHOH Il XpaHeHusl, epenadn U 00paboTKU B IM(POBBIX CUCTEMAX.

JlBonmuHoe KoaupoBaHWe. PaBHOMepHbIe M HepaBHOMEpHBbIC KoAbl. JlekomupoBaHuEe COOOIICHU,
3aMHUCaHHBIX C MMOMOIIBIO HEpaBHOMEPHBIX KoJ0B. Y cnoBue dano. [locTtpoeHue 0JHO3HAUHO JEKOIUPYEMBIX
KOJIOB C ITOMOIIBIO JiepeBa. EMMHUIBI n3MepeHus KoandecTBa HHpopmanu. AnpaBUTHBIN TOAXOA K OLICHKE
KOJTMYeCTBa WHPOPMAIUH.

Cuctembl cumcieHusi. Pa3BépHyTas 3amuch LENbIX W JAPOOHBIX YHCEN B TMO3UIIMOHHOW CHCTEME
cuncnenns. CBOWCTBa MO3UIIMOHHON 3aITUCH YHCIIa: KOJIMYECTBO U(P B 3aIMKCH, IPU3HAK JEITUMOCTH YUCIIa
Ha OCHOBAaHHE CHUCTEMBI CUHCIIEHUS. AJTOPUTM IepeBOAa LEN0oro yucia u3 P-uuHol cucTeMbl CUMCIIEHUs B
JECATUYHYIO. AJITOPUTM TepeBoja KOHEYHOH P-n4HO# npodu B AecATHUHYIO. ANTOPUTM TMEpeBoja LENoro
YHClia U3 ACCATHYHOW CHCTEeMBbI cuuciicHus B P-nunyto. [lepeBon KOHEUHOHN necaTU4YHON Ipodu B P-uunyro.
JlBonyHasi, BOChMEpWYHAas W IIECTHAAUATEPUUHAs CHCTEMBbl CHUHCIEHHS, CBSI3b MEXKIY HHMHU.
Apudmernyeckre ornepanyuy B MO3UIMOHHBIX CHCTEMax CUUCICHHUs. TponyHas ypaBHOBEIIEHHAsl CHCTeMa
curcieHus. JIBONYHO-1ecITUYHAsA CUCTEMA CUHUCIICHUS.

KomupoBanue tekctoB. Komuposka ASCII. OpnobGaiitHeie komupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Onpenenenne nHGOpMamoHHOT0 00hEMa TEKCTOBBIX COOOIIEHUH.

KomupoBanne wuzobpaxenuii. OueHka wuH(popManmoHHOT0 00BEMa TrpadUUecKHX JaHHBIX MPH
3alaHHBIX pa3pelieHN W TIyOMHEe KOAWPOBaHMA IBeTa. L[BeroBble momenu. BexkropHoe KommpoBaHUE.
®dopmartsl rpadudeckux ¢aitnos. Tpé€xmepHas rpaduka. @pakranpHas rpaduka.

Komuposanme 3Byka. OneHka WHOOPMAITMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX TIPU 3aJaHHBIX 9aCTOTE
TVICKPETU3ALMU B Pa3psITHOCTH KOJUPOBAHUSI.

Anrebpa nmoruku. llonsiTue BhICKa3biBaHMs. BbickaspiBaTenbHbIE QOpMBI (IIpeauKkaTsl). KBaHTOPHI
CYILIECTBOBAHMS M BCEOOIITHOCTH.

Jlornueckue orepanuu. TaOmuIbl UCTUHHOCTH. Jlornmueckue BbIpaKeHUs. JIOrHUecKue TOXKIECTBA.
Jloka3aTenbCTBO JIOTMYECKUX TOKIECTB C IIOMOLIbIO TAaOMMII HCTMHHOCTH. Jlormueckue omnepanuud Hu
Ollepaly HaJ MHOKECTBAMH.

3aKoHBI anreOphl JIOTMKH. DKBHUBAJICHTHBIC IPeoOpa3oBaHMs JIOTHYECKHX BbIpakeHHUU. Jlormueckue
YPaBHEHUS U CHCTEMBI YPABHEHHM.

Jlormueckue (QyHKIMH. 3aBUCHMOCTD KOJTMYECTBA BOSMOKHBIX JIOTHYECKUX (YHKIHMH OT KOINYECTBA
aprymeHToB. [lomHBIE CHCTEMBI JTOrHYECKUX (DYHKITHH.

Kanonnueckue popmbl Jorndeckux BoipaxkeHui. CoBepIIeHHbIC TU3bIOHKTHBHBIE U KOHBIOHKTHBHBIE
HOpPMaJIbHbIE (DOPMBI, AJITOPUTMBI UX IIOCTPOEHUS 10 TaOIHLIE HCTHUHHOCTH.

Jlormaeckne smeMeHTH B cocTaBe KoMIbroTepa. Tpurrep. Cymmarop. MHOTOpa3psiIHBIA CyMMAaTop.
IlocTpoeHne cxeM Ha JIOTMYECKHX 3JEMEHTaX II0 3aJaHHOMY JIOTHYECKOMY BBIPaKCHHIO. 3aluch
JIOTHYECKOT 0 BBIPAXKEHUS 10 JJOTHYECKON CXEME.

[IpencraBnenue LenbIXx 4Wcel B MAMATH KOMIbIOTepa. OrpaHMYEHHOCTh OUAla3OHa YUCEN TIPU
OIpaHHYECHHH KOJIMYECTBA pa3psanoB. llepenonHenne pa3psgHON ceTKH. be33HakoBbIe W 3HAKOBBIE JAHHBIE.
3HaKOBBIN OWT. [[BOMYHBIN JOMOTHUTENBHBIN KO/ OTPUIATENEHBIX YHCEI.

[lobuToBbie mormveckue orepanun. Jlorudeckuid, apu@METHUYECKUH W UUKIMYECKUH CIIBUTH.
[nudpoBanne c momoIIp0 TOOUTOBOM oreparin «uckimodatoriee NN ».

IIpencraBnenue BENIECTBEHHBIX YHCEN B MaMATH KOMIBIOTEpa. 3Hadallas 4acTh M MOPAJOK YHCIA.
Jnana3oH 3HauYeHWH BelIECTBEHHBIX uucen. [IpoGiieMbl XpaHEHHUs! BELIECTBEHHBIX YHMCEN, CBA3aHHBIE C
OIpaHHYECHHEM KOJIMYECTBA pa3psioB. BeIonHEHHE olepanyii ¢ BEIIECTBEHHBIMU YHCIAMH, HAKOIJICHHE
OLIMOOK MPU BBIYUCICHUSX.

AJITOPHTMBI ¥ IPOrPaMMHUPOBaHHeE

Omnpenenenre BO3MOXHBIX  PE3yJIbTaTOB  PabOTBHl  MPOCTEHIIMX  aJrOpPUTMOB  yIPaBJICHUS
WCIIOTHUTENSIMI M BBIYUCIUTENBHBIX alropuTMoB. OnpeneneHue HCXOMHBIX OAHHBIX, NPH KOTOPBIX
QITOPUTM MOKET AaTh TpeOyeMbld pe3yibTar.

Oranel pemeHus 3ajad Ha KommbloTepe. MHcTpyMeHTanbHBIE cpencTBa: TPaHCIATOP, OTIAMUMK,
npodunupoBIK. KoMnuisuus 1 uHTEpperanus nporpaMM. BupTyaisHble MainHbI.



WnterpupoBannass  cpema  paszpabotku. Meroasl  ornagku — mporpamM.  McmonbzoBaHue
TpaccUpoBOUHBIX Tabmuy. OtTnafgounslii BbBoA. [lomraroBoe BeIMONHEHHE MporpaMMmbl. TOUKH OcTaHOBA.
[IpocMoTp 3HaUEHUH TEpEMEHHBIX.

3wk nporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX: IETOYHCICHHbBIE, BEIECTBEHHBIE,
CHMBOJIbHBIC, JorHueckue. BerBnenust. Cioxueie yciaoBus. Lluknbl ¢ ycnoBueM. L{ukibl mo mepemMeHHOH.
B3anMo3aMeHsieMOCTh  pa3iMuYHBIX BWUAOB IMKIOB. MHBapuanT wtumkina. CocTaBleHHEe IHMKIA C
HCTIOBb30BaHUEM 3apaHee ONpeAeIEHHOr0 HHBapHaHTa UKJIA.

HoxymentupoBanue nporpamm. Mcrnons3oBanne koMMeHTapueB. [10AroToBka onucaHus IporpaMmMbl
W MHCTPYKIHHU JJIS TOJIb30BATENSI.

ANropuTMBl 00pa0OTKH HATypalbHBIX YHCEN, 3allMCAaHHBIX B MO3MIMOHHBIX CHCTEMaX CUHMCIICHUS:
pa3OueHue 3anmcy Yrcia Ha OTACNbHBIC HU(PHI, HAXOXKACHHE CYMMBI U TIPOU3BEACHUS TU(P, HAXOKICHHE
MaKCUMaJIbHON (MUHUMAJIBHON) ITUQPHI.

Haxokaenue Bcex MpOCTHIX YMced B 3aJaHHOM jAuanas3oHe. [IpencraBieHue 4mcia B BHe Habopa
MPOCTHIX COMHOXKUTEIEH. AJITOPUTM OBICTPOTO BO3BEACHUS B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAmUxcs B (Qaitax. TekcToBbie W JBonuHble (ainbl. DaiioBbIe
nepemeHHbIe ((aiinoBble ykazatenn). Urenne u3 Qaiina. 3anuck B Qaiii.

Pa3Ouenne 3amaum Ha mnoazazauu. [lomnporpammbl (mporenypbl W (QyHKnuu). Pexypcus.
PexypcuBHble 00BbekThl ((pakTansl). PekypcuBHbIe mponenypbl u ¢yHkiuu. Mcrmonp3oBaHue creka Juis
OpraHU3ally PEeKYPCUBHBIX BHI30BOB.

Hcnonp3oBanue craHAapTHON OMOIMOTEKH s3bIKa MporpammupoBaHus. Ilogkimrouenne OnGIMoTEeK
MOJIIPOrPaMM CTOPOHHHX MPOU3BouTENeH. MOIYIBHBIH PUHIIHIT TOCTPOSHUS TPOTPAMM.

Uncnennple MeTonpl. TodHOe W mpuOMMKEHHOE pemieHus 3aiayd. UWCIeHHBIE METONBl pereHus
ypaBHEHUH: MeToJ mepedopa, METOJ] MOJIOBUHHOTO jeneHus. [IpubnkéHHOe BBIYMCICHUE JUTHH KPUBBIX.
Beruucnenve turomiaznieit uryp ¢ IMOMONIbEO YWCIEHHBIX METOJIOB (METOJ IPSIMOYT'OJIEHUKOB, METO]]
Tpanennit). [Tonck makcumyma (MUHIMYMa) QYHKIIMH OHOM IIEPEMEHHOW METO/IOM ITOJIOBHHHOTO JIEIEHUSI.

O0paboTKa CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIe QYHKIMHU SI3bIKA IPOrPaMMUPOBAHUS IsI 00pabOTKH
CUMBOJIBHBIX CTPOK. AJITOPUTMbI 00paOOTKU CUMBOJIBHBIX CTPOK: IOJACUET KOJIMUYECTBA MOSBIEHUH CHMBOJIA
B CTPOKE, pa30HMeHHEe CTPOKM Ha CJIOBa IO HPOOENBHBIM CHMBOJAM, MOWCK ITOJICTPOKH BHYTPH JIaHHON
CTPOKH, 3aMEHA HAWIEHHOW MOACTPOKU Ha JAPYTYIO CTPOKY. I'eHeparis BceX CIIOB B HEKOTOPOM ajihaBHTE,
YIIOBJIETBOPSIOLIMX 3aJaHHBIM orpaHudeHusIM. [IpeoOpa3oBanue yucia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl U IIOCIEIOBAaTEILHOCTH 4HUCeN. BbluncieHne 0OOOIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MaccuBa WJIHM YHCIIOBOM IIOCIENOBATENbHOCTH (CYMMBI, IPOW3BEACHUS, CPEOHEro apu(Merndyeckoro,
MUHHMAJIBHOIO M MAKCHMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJICTBOPSIOIINX 3aJaHHOMY
ycnoBuio). JIMHEWHBI TOUCK 3aIJaHHOTO 3HAYCHUS B MacCHBE.

CopTupoBKa OXHOMEPHOr0 MaccuBa. I[IpocTble MeTOIBl COPTUPOBKU (METOH Iy3bIPbKA, METOX
BBIOOpa, copTHpoBKa BcTaBKamu). COpPTHpPOBKA CIUSHHEM. bBICTpas cOpTHpOBKa MaccuwBa (aJITOPUTM
QuickSort). /IBONIHBIN ITOMCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIByMepHbIE MacCHBBHI (MAaTpHIBI). ANTOPUTMBI OOpaOOTKHA JBYMEPHBIX MAaCCHBOB: 3aIllOJIHEHUE
JBYMEPHOI'O YHCIOBOTO MAacCHBa I10 3aJaHHBIM IpaBWJIaM, MOUCK 3JEMEHTa B IBYMEPHOM MAacCCHBE,
BBIUMCIICHHE MaKCUMyMa (MHHHMYMa) U CyMMbI 3JIEMEHTOB IBYMEPHOIO MacCHBa, IIEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOT'O MaCCHBA.

HNupopmanuoHHbIE TEXHOJIOTHH

TekctoBelii mporeccop. PemaktupoBanne u  ¢opmartmpoBanue. [IpoBepka opdorpaduu u
rpammatuku. CpelncrBa IMOHMCKAa W aBTO3aMEHBI B TEKCTOBOM Iporeccope. lcmonb3oBaHue cruieil.
CTpyKTypupOBaHHbIE TEKCTOBbIE JOKyMeHThl. CHOCKH, oryaBieHue. KomiekruBHas pabora ¢ JOKyMEHTaMu.
WHCTpyMEHTBI pelieH3UpOBaHUsI B TEKCTOBBIX mporeccopax. OOmadnble cepBUCH. JlenoBasi mepemnucka.
Pedepat. [IpaBuna unTupoBaHUsI HCTOYHUKOB M oopmieHns oubnuorpadudecknx ccbuiok. OdopmieHue
CIIHMCKa JIUTEPaTyphl. 3HAKOMCTBO C KOMITbIOTEPHON BEPCTKOM TekcTa. TexHUYecKue cpecTBa BBOAA TEKCTA.
Criennann3upoOBaHHbIE CPEACTBA PENAKTUPOBAHNS MaTEMAaTHUECKUX TEKCTOB.

Anann3 paHHbiX. OCHOBHBIE 33724 aHajiM3a JaHHBIX: MPOTHO3MPOBAHHWE, KiIaccH(uKaLus,
KJlacTepu3alusi, aHaiu3 OTKIOHeHHH. IlocienoBaTeNbHOCTh pelIeHMs 3aJad aHaiu3a JaHHBIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKA M OIEHKAa KadecTBa JAaHHBIX, BHIOOD H/MIM IIOCTPOCHUE MOJENH,
npeoOpazoBaHKe JaHHBIX, BU3yalH3alus JaHHBIX, HHTEPIpETalus pe3yapTaTtoB. IIporpaMmHble cpencTsa u



HWHTEPHET-CEPBUCHI Il 00pabOTKU W TMpeAcTaBieHUs AaHHBIX. bonpume manHble. MallmHHOE O0yYeHHE.
WnTennexkryanbHBIN aHAIU3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOIILIO JJEKTPOHHBIX TaOmul. BplyMciIeHHE CyMMBI, CpEAHEro
apuMeTHIecKoro, HauOONbIIero (HAaMMEHBIIEro) 3HAveHWs uana3oHa. Berumcnenune koddduumenta
KOppelnsiiiK  ABYX PsOB JaHHBIX. llocTpoeHne CTONOUYATHIX, JMHEHYATBIX W KPYTOBBIX JHATPAMM.
[octpoenue rpadukos pynkuuii. [londop MuHNM TpeHa, pELICHUE 3a]1a4 TPOTHO3UPOBAHHUS.

UmncneHHoe pelieHHe ypaBHEHHH € MOMOLIbIO Tombopa mapamerpa. ONTUMH3aLUs Kak MOUCK
HAMITYYILIero pelieHns B 3aJaHHbIX ycroBusx. LleneBas dyHkuus, orpannyenus. JIokanpHble M TI00aIbHBIN
MUHHMYMBI LIelIeBod (yHKIUH. Perenne 3a1a4 oNTUMHA3ALNHU ¢ TIOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KUIACC

Teopernueckne 0CHOBBI MH(OPMATHKH

TeopeTnueckre MoaXoabl K OIEHKE KOJIMYEeCTBA MHPOpMAIMH. 3aKOH aAJUTHUBHOCTH MH(pOpMAIHH.
®opmyna Xaptiau. Madopmanus u BepostHocTh. @opmyna [llenHona.

Anroputmbl cxkatust qanHbix. Anroput™m RLE. AnroputMm Xaddmana. Anroputm LZW. AnropuTmel
CKaThd JaHHBIX C MOTEpSAMHU. YMEHBIIEHHE TIyOMHBI KOAUpoBaHUs 1BeTra. OCHOBHBIE HIEW alNrOPUTMOB
cxkatus JPEG, MP3.

CkopocTh Tepefaud JaHHBIX. 3aBUCHMOCTh BpPEMEHHW Tiepefadd OT HH(GOpPMalMOHHOTO 00BEMa
JTaHHBIX M XapaKTEepUCTHK KaHaja CBA3U. [IpuunHBI BOSHUKHOBEHUS OIIMOOK MpH nepenade JaHHBIX. Kompbl,
MO3BOJISIIONIME OOHAPYKWUBATh M MCIPABIATH OIIMOKH, BO3HUKAIOIIUE TPH Tepeaade AaHHbIX. PaccTosHue
Xsmmunra. Koguposanue ¢ moBropennem 6utoB. Konbr XaMMuHTa.

Cucrempl. KOMITOHEHTBI CHUCTeMbI W MX B3auMojeicTBre. CuUcTeMHbIH 3¢ ¢ekT. YrpaBiieHHEe Kak
nH(popManmoHHsI mporecc. O6paTHast CBSI3b.

Monenu u mogenuposanue. Llens mogenupoBannsa. COOTBETCTBHE MOAETH MOJEIUPYEMOMY OOBEKTY
WJIH TIPOLIECCY, LN MoaenupoBaHus. Gopmaiuzaius MpUKIaIHbIX 3a1ad.

[IpencraBnenue pe3yabTaTOB MOJEIMPOBAHHWS B BHUAE, YAOOHOM ISl BOCHPHATHS UEIOBEKOM.
I'paduaeckoe mpencTaBieHNe TAHHBIX (CXEMBI, TAOJIHIIBI, TPAQUKH).

I'pagpl. OcHoBHBIC TOHATHA. Buzpl rpado. Omnucanue rpadoB ¢ MOMOIIBIO MAaTPHUI[ CMEKHOCTH,
BECOBBIX MaTpHII, CIIUCKOB CMEKHOCTH. PellieHne anropuTMHUECcKHX 3ajlad, CBA3aHHBIX C aHAJM30M TpadoB
(mocTpoeHrEe ONTHMAIBHOTO MYTH MEXIY BeplIMHAMU Tpada, onpeaeieHue KOMUIeCTBa Pa3InIHbIX MyTel
MEX]Ty BEpIIMHAMU OPHEHTHPOBAHHOTO allMKIMYECcKoro rpada).

Hepesbs. bunapaoe nepeBo. J[lepeBbs mnoucka. CrmocoObl o0xoma jnepeBa. [IpencraBiieHue
apu(MeTndecknx BbIpaXKeHUH B BHIE AepeBa. JMCKpEeTHBIE UTPHI IBYX UTPOKOB C IONHOW MH(OpMAaIeEH.
[TocTpoenne nepeBa mepedopa BapuaHTOB, OIMMMCAHNE CTPATETHH UTPHI B TAOINYHOH (opme. BRHTphITIHEBIE 1
[POUTPBILIHBIE TO3ULIUN. BEIMTPHIIIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOTO MHTEIIeKTa. CepBUCH MAIITMHHOTO MEPeBOJa W paclo3HaBaHUs YCTHOM
peun. KoruutwBHblE cepBUCH. MpmeHTHdukamus W TMOHCK W300pakeHWH, paclio3HaBaHHE JIWII.
Camoobyuaromuecsi cucTeMbl. VICKYCCTBEHHBIN WHTEIIEKT B KOMIBIOTEPHBIX Hrpax. lcmoms3oBaHue
METOJIOB MCKYCCTBEHHOTO MHTEIUIEKTa B O0YJarOMNX CHCTeMax. Vcromp30BaHNE METOJ0B HCKYCCTBEHHOTO
WHTEIUIEKTa B poOororexHmke. MHTepHer Bemedl. [lepcriekTuBBI  pa3sBUTHS — KOMITBIOTEPHBIX
HMHTEIEKTYaJdbHbIX cucTeM. HeliponHsie ceTu.

AJITOPUTMBI U IPOTPAMMMPOBaHUE

dopmanuzanys MOHATUS anroputMa. ManvHa TelOpuHIa Kak YHHBEpCajJbHAs MOJEIb BBIUUCICHUI.
Te3uc Uépua—Twropunra.

OreHKa CIIOXHOCTH BBIYMCIEHHH. Bpemst paboThl 1 00BEM HCIIONB3yEeMON MaMSTH, UX 3aBUCUMOCTh
OT pa3Mepa HUCXOAHBIX JaHHBIX. OLIEHKa aCUMOTOTHYECKOM CIIONKHOCTU AaJITOPUTMOB. AJTOPUTMBI
MTOJIMHOMUAJBHON ciokHOCTH. llepebopHbie anroputmbl. [IprMepbl pa3sTUYHBIX aNTOPUTMOB peEIICHUS
OJIHOH 3aJ1auM, KOTOPBIE UMEIOT PA3IUYHYIO CIOXKHOCTb.

[Tonck mMpoOCTHIX YKCel B 3a]AaHHOM JIMAIla30He ¢ TIOMOIIBI0 AITOPUTMa «pelreTo JpaTocdeHay.

MHoropa3psiiHbI€ TeNbIe YUCIIa, 33/1a9 JUTHHHON apu()METHKU.

CrnoBapu (accouuMaTHBHBIE MacCHBBI, OTOOpaxkeHus). Xomi-tabmuuel. IlocTpoenue andaBuTHO-
YacTOTHOT'O CJIOBAps JJIs 3aJaHHOT'O TEKCTA.

Creku. AHamu3 TNPaBWIBHOCTH CKOOOYHOTO BBIpaXKeHHUs. Brluncienne apudmMernyeckoro
BBIpAKEHHUSI, 3aIIICAHHOTO B TOCT(GUKCHOH (opme.



Ouepenu. Mcnons3zoBanue ouepean A BpEeMEHHOTO XPaHEHHS JaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHre MHWHUMAaIbHOTO OCTOBHOTO J€peBa B3BEIICHHOTO CBSI3HOTO
HEOpUEHTHPOBAaHHOTrO rpada. KomndecTBo pasmuuHbBIX TyTed MEXKIy BEpIIMHAMU OpPUEHTUPOBAHHOTO
aIMKIN4ecKoro rpada. Aaroputm JleiKkcTpol.

HepeBbs. Peanmusanust nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. J{BonuHble (OMHApHBIE) JEepeBbA.
[locTpoenue amepeBa Ui 3aJaHHOTO apU(PMETHYECKOTO BBIPAXKEHHUS. PeKypcHBHBIE anropuTMbl 00Xona
nepeBa. Vcrons3oBanue cTeKa U odepenu Uit 00Xo/a Aepesa.

JluHaMuueckoe MpOorpaMMHpPOBaHUE KaK METOJ pEIICHHs 3a7ad C COXpAaHEHHWEM MPOMEKYTOUYHBIX
pe3ynbTaToB. 3ajaud, peliaeMbple C TOMOIIBI0 JAWHAMHYECKOTO MPOrPaMMHPOBAHUS: BBIYMCIICHUE
PEKYPCUBHBIX (PYHKIIMH, TOJICYET KOJINIECTBA BAPHAHTOB, 31441 ONTHMHU3AIIHH.

[ousiTie 00 00BEKTHO-OPHEHTHPOBAHHOM TNporpamMmupoBaHud. OObeKTHl W Kinacchl. CBoicTBa U
MeTobl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-
OPHEHTHPOBAHHOTO MOIXoAa. MHKarcysus, HaclieoBaHue, MoIuMOpHU3M.

Cpenpl  ObicTpodi  pa3paborku  mporpamm. I[IpoekTupoBanue uHTepdelica  1OIb30BATEINS.
Hcnonbp3oBaHue rOTOBBIX YIIPABIISEMbBIX 3JIEMEHTOB ISl IIOCTPOCHUS HHTEpdeiica.

O0630p 5136IKOB TporpammupoBanus. [ToHsTHE 0 MapagurMax NPOrpaMMHPOBAHUSL.

NHpopmMannoHHbIE TEXHOJIOTHH

Otanbl KOMIOBIOTEPHO-MATEMATHUECKOT0 MOJIETTMPOBAHUS: TIOCTAHOBKA 3a/lauu, pa3padoTKa MOJIEIH,
TECTUPOBAHUEC MOJICIIH, KOMHL}OTepHBIﬁ OKCIICPUMEHT, aHAJIN3 PE3YJILTATOB MOJACIINPOBAHUA.

Juckpernsanys npyu MaTeMaTHYECKOM MOJEIUPOBAHUN HENPEPBIBHBIX IPOLECCOB. MoaenupoBaHue
JABUXCHMUSL. MO)IGJ'II/IpOBaHI/Ie OMOJIOTUYECKUX CHCTEM. MaremaTHuuecKue MOJACIIM B JKOHOMHUKE.
BreraucnurenbHbIE OKCIICPUMEHTHLI C MOJACIIAMMU.

OOpaboTka pe3yabTAaTOB JKCIEpUMEHTa. MeTon HaWmMEHbIMUX KBampaToB. OIEHKA YHCIIOBBIX
napaMeTpoB MOJIETUPYEMBIX OOBEKTOB W TPOIECCOB. BoccTaHOBIEHWE 3aBUCHMOCTEH TI0 pe3ylibTaraM
JKCTIEPUMEHTA.

BepostHocTHBIe Momenmun. Meronsl Monte-Kapno. HmuraninonHoe wmomenupoBanue. CHCTEMBI
MacCOBOT'O OOCITYKUBaHUS.

Tabmuaneie (pensamuoHHBIE) 0a3bl MaHHBIX. TaOimIa — MpencTaBICHUE CBEACHUH 00 OXHOTHUITHBIX
oobekrax. Ilone, 3anuchk. Kirou Tabiunpel. Padora ¢ roroBoii 0a3oi JaHHBIX. 3amojiHEHHE 0a3bl JaHHBIX.
ITouck, copTupoBka W (QUIBTpaIys MAaHHBIX. 3alpOChl Ha BBHIOOPKY MAHHBIX. 3alpoChl ¢ THapaMeTpaMu.
Brraucnsiemsle mosns B 3ampocax.

MHuororabnuynaple 0a3sl JaHHBIX. THIBI cBs3eld MeXAy TaOnuuamu. Bremnuit ximrod. LlemocTHOCTH
0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0JIMIHEIM 0a3aM TaHHBIX.

HNurepuer-npunoxenud. [ToHaTre o cepBepHO U KIMEHTCKOM YacTsax caita. TeXHOIorus «KIUeHT —
cepBep», e€ mocromHcTBa M HemocTtaTku. OcHoBBI s3pika HTML m xackagaerx tabmur crmrei (CSS).
Cuenapun Ha s361k€ JavaScript. @opMbl Ha BeO-cTpaHHUIIE.

Pa3memnienne BeO-caliToB. Y ciryra XocTHHTA. 3arpy3ka (aiiioB Ha caifT.

BBoxg wm300paxkeHWH C HWCIONB30BAaHHEM DPA3NAYHBIX  IUQPOBBIX  YCTPOUCTB  (IH(PPOBBIX
(oToanmapaToB ¥ MHUKPOCKOIIOB, BHIEOKaMep, CKaHEPOB M NIPYTHX YCTPOHCTB). I'padudeckuil pemaxTop.
Pazpewenune. Kagpuposanue. Ucnpasienue nepcnekTuBbl. ['ucrorpamma. Koppekuust ypoBHEH, KOppEKLIHs
nBera. O0ecnBeunBaHUE MIBETHRIX N300pakeHmit. Perymmb. Pabora ¢ obnactsmu. OUIbTpEL.

Mmorocnoiasie n300paxenusi. TekcroBeie cnon. Macka cnos. Kananel. CoxpaHeHHE BBIIEICHHON
obmactu. [loaroroBka wimmocTpanuii 11 Be0-caiiToB. AHUMHUPOBAHHBIC N300paKeHUSI.

Bekropnas rpaduka. [Ipumutusel. i3MeHeHre TopsiaKa JIeMeHTOB. BripaBHUBaHUE, pacpeeeHue.
I'pynmupoBka. Kpusble. @opmaThl BEKTOPHBIX PHCYHKOB. VIcIonmb30BaHME KOHTYPOB. Bekropuzarius
PaCTPOBBIX H300paKEHHIA.

[IpuHIHITEI TOCTPOSHHS U PENaKTUPOBAHUS TPEXMEPHBIX Mojenel. Cerodnble Monenu. MaTepuasbl.
MonennpoBanre HCTOUHUKOB ocBelieHus. Kamepsl. AmntuBHble TexHonoruu (3D-npunTepsr). [lonstre o
BHPTYaJIbHON PEaTbHOCTH U JOTIOJTHEHHON PeaabHOCTH.

NJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI ITIO UH®OPMATHUKE

(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI



JIMuHOCTHBIE Pe3yNbTaThl OTPaXKalOT TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOLIMXCS PYKOBOICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CUCTEMOH IEHHOCTHBIX OpPHEHTAIMH, MO3UTHBHBIX
BHYTPEHHHX YOGKIECHUH, COOTBETCTBYIOIIMX TPAAULIUOHHBIM IEHHOCTSIM POCCHICKOro oOIIecTBa,
pacipenre KU3HEHHOrO OMbITa W OMNbITa AESTEIbHOCTH B Tpoliecce pealn3aluy CPeIcTBaMU Y4eOHOro
MpeAMeTa OCHOBHBIX HaNpaBlICHUH BOCIUTATEIBHON JEATEbHOCTH.

B pesynbrare n3ydeHus: nHGOPMAaTHKU HA YPOBHE CpellHEro odmero oopa3zoBaHusl y 00y4aromierocs
OyayT cOpMUPOBaHBI CIETYIOUINE TUIYHOCTHBIC PE3yIbTATHL:

1) rpa:kIaHCKOr0 BOCIIUTAHMS

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHHME 3aKOHA W TPAaBOMNOPSIKA,
COOJTI0IGHUE OCHOBOIOIATAIOIIUX HOPM HH(OPMAIIMOHHOTO TIPpaBa U MH(OOPMALIMOHHON 0€30MacCHOCTH;

TOTOBHOCTBH ITPOTUBOCTOATH UACOJIOIMU SKCTPEMU3MA, HATMOHAJIU3MaA, KCCHO(l)O6I/II/I, JAUCKPpUMHUHAIN
10 COMMAJIBHBIM, PEIIUMTUO3HBIM, PACOBBIM, HALIMOHAJIBHBIM ITPHU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE,

2) NaTPUOTHYECKOr0 BOCIHMTAHMSI:LIEHHOCTHOES OTHOIIEGHHE K HCTOPUYECKOMY HACIEAUIO,
JOCTNKCHUAM Poccun B HAYKE, UICKYCCTBE, TEXHOJOTHUAX, TIOHMMAaHUEC 3HAYCHU A I/IH(i)OpMaTI/IKI/I KaK HayKu B
YKU3HU COBPEMEHHOI0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHYECKOTO MTOBEJICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YUCJIC B CETHU I/IHTepHeT;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

9CTETUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAA 3CTECTUKY HAYYHOT'O U TEXHUYCCKOI'O TBOPUECTBA,

CHOCO6HOCTB BOCIIpUHUMATE Pa3JIMYHBIC BHJAbI HUCKYCCTBA, B TOM YHCJIC OCHOBAHHOI'O Ha
WCTIOJIb30BaHUH UH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BoCMTAHUSA:

cOpPMHUPOBAHHOCTH 3JI0OPOBOIO U OE30MacHOr0 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBBIO, B TOM WYHCIE 3a CUY€T CcoOMrofieHus TpeOoBaHMA O€30MMacHON JSKCIUTyaTallil CPENCTB
MH(OPMAITMOHHBIX M KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K AaKTUBHOW HEATENbHOCTH TEXHOJOTWYECKOH U COIMAJIbHON HAalpaBiIeHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH U CAMOCTOSTEIIHO BBIITOMHATE TAKYIO JeATEIHHOCTH;

uHTEpeC K cdepaMm TNPo(DECCHOHATBHOW JIEITENBHOCTH, CBSI3aHHBIM C  HWH(POPMATUKOH,
MPOrpaMMHUPOBAaHUEM H WH()OPMAIMOHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMHA Ha JOCTIDKEHHSIX HayKH
WH()OPMATHKH M HAYyYHO-TEXHHYECKOTO IPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyreit
poheCCHy U PeaTn30BhIBATH COOCTBEHHBIC )KU3HEHHBIE TIIaHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA MPOTSHKEHUH BCel JKU3HM;

7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:

OCO3HaHHUE TI00AIBHOTO XapakTepa JKOJOTHYECKUX MpoOiIeM M MyTel MX pelIeHus, B TOM YHCIe C
y49E€TOM BO3MOXKHOCTEH WH(OPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSL:

chOpMHUPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH,
JMOCTH)KEHUSAM HAYYHO-TEXHHUYECKOTO TMporpecca W OOIMIECTBEHHOW MPAKTHKH, 32 CUET MOHWMAHUS POIHU
WH()OPMAITMOHHBIX PeCypcOB, HH(GOPMAIIMOHHBIX MPOIIECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHUSIX
urdpoBoil TpaHCHOpMAIIK MHOTHX Cep KU3HI COBPEMEHHOTO 00IIeCTBa;

OCO3HAaHWE I[IEHHOCTH HAYYHOW JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYH H
HCCIIENIOBATENBCKYIO NESITeTbHOCTh MHANBUYaIHHO U B TPYIIIIE.

B mpormecce mocTmkeHWs] JTHMYHOCTHBIX PE3YJIHTATOB OCBOCHUS TPOTPAMMEBI 10 WH(POPMATHKE Yy
00y4aroIMXCs COBEPIIEHCTBYETCSI SMOIIMOHAIBHBIN HHTEJUIEKT, TIPEIOoNIaraonyi copMUpOBaHHOCTS:

CaMOpEeTyJIUPOBAHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBeJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOLMOHAIBEHBIM H3MEHEHUSM H TMPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMY, BKIIOYAIOIICH CTpPeMJICHHE K JOCTIDKEHHUIO IENU M YCIEXY, ONTHMH3M,
WHULMATUBHOCTh, YMEHHUE AEHCTBOBATh, UCXOS U3 CBOMX BO3MOXHOCTEH;



OMIIaTHH, BKJIIO‘{aIOH_[eﬁ CITOCOOHOCTH ITOHUMATh OMOIMOHAJIBHOC COCTOSIHUC APYTUX, YUUTBIBATH €0
npHr OCYIIECCTBJICHUY KOMMYHHKAIINH, CITOCOOHOCTE K COYYBCTBUIO U COIICPCIKUBAHUIO,

COIMAJIBHBIX HAaBBIKOB, BKIIOYAaIOIIMUX CITOCOOHOCTD BBICTpaMBAaTh OTHOLICHUA C APYTrUMH JIFOJAbMHU,
3a6OTI/ITI)C$I, MPOABJIATE UHTEPECC U pa3pClIaTh KOH(I)J'II/IKTLI.

METANPEIMETHBIE PE3YJIBTATBI
B pesynbrare nszydeHust "HGOPMAaTUKH HAa YPOBHE CpeAHEro o0miero oopazoBaHus y 00ydaroIerocs
OyayT chopMUpOBaHBI METANPEIMETHBIEC PE3YNIBTATHI, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSIX,
a MMEHHO — II03HaBaTellbHbIE YHHBEpPCAJIbHbIE Y4eOHbIe NEWCTBUS, KOMMYHUKAaTHBHBIE YHHMBEpCaJbHBIC
y4ueOHBIC IEHCTBUS, PETYISITUBHBIC YHUBEPCATbHBIC YUeOHbIC ICHCTBUS, COBMECTHASI EITELHOCTD.

IMo3HaBaTeIbHBIE YHUBEPCATbHBIE YUeOHbIE AeiiCTBHSA

1) 6a3oBbIe JIOrHYecKHe JAelCTBHS:

CaMOCTOSATEIBHO (hOPMYITMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

yCTaHaBJIUBaTh CymeCTBeHHLIfI IMpU3HAK HJIM OCHOBAaHUA JIA CpPaBHCHUA, KJ'IaCCI/I(bI/IKaI_[I/II/I u
00001IeHN s,

OIIPENENATh 1ENH JSITCIIBHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMCEPHOCTHU U IIPOTUBOPEYUSA B paCCMATPHUBACMbIX SABJICHUAX

pa3pabaThiBaTh IUJIAH pPEIICHHWs] MPOOJIeMbl ¢ Y4ETOM aHajM3a HMMEIOIIMXCS MaTepHANbHBIX U
HeMaTepHaabHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBBLI B JACATCIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJIbLTATOB LECIAM, OLUCHHUBATH
PUCKHU HOCHe}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPAWHUPOBAThH U BBHIMOIHATH pabOTy B YCIOBHSX PEabHOIO, BUPTYAJIHHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BuUBaTh KPECATHUBHOC MBIIIJICHUE ITPU PECIICHUN ) KU3HCHHBIX HpO6.]'IeM.

2) 6a3oBbIe HCCIe0BaTeIbLCKHE AeiiCTBUSI:

BJIAJICTh HABBIKAMH yIeOHO-MCCIIECIOBATEILCKOW M MTPOCKTHOM NIESTEHPHOCTH, HABBIKAMH Pa3pelieHus
po0sIeM, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIHFHOMY TOHWCKY METOJIOB PEIICHHS MPAKTHIECKUX
3a/1a4, IPUMEHCHUIO Pa3INYHBIX METOAOB ITO3HAHMS,;

OCYIIECTBIISITh Pa3INIHBIC BUIBI ACATCILHOCTH I10 ITOTYYSHUIO HOBOT'O 3HAHMS, €T0 MHTEPIIPETAITHH,
peoOpPa30BaHUIO M IPUMEHCHHIO B PA3IMYHBIX YICOHBIX CHUTYAITUAX, B TOM YHCIIC TIPH CO3MaHUN YICOHBIX U
COIIMAJTBHBIX MTPOCKTOB;

(hopMupOBaTH HAYYHBIN THUI MBIIUICHS, BIAJETh HAYIHOW TEPMHUHOIOTHEH, KITFOUEBBIMH TTOHSATHIMHI
1 METOJIaMH;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a9i B 0Opa30BaTEIbHON NEATENBHOCTH M YKU3HEHHBIX
CUTYaIusX;

BBISIBIISITh MTPUYMHHO-CIIEACTBEHHBIC CBS3M M aKTyalM3WpOBaTh 3a/ady, BBIABHTATh THUIOTE3Y €&
pelieHusi, HaXOMUTh AapryMEHTHI ISl JIOKa3aTellbCTBa CBOMX YTBEPXKICHHWU, 3a/aBaTh IapamMeTpbl |
KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJE pEIICHHS 3aJadd pe3yibTaThl, KPUTUYECKH OILEHWBATH WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIOBHSIX;

JIABATh OIIEHKY HOBBIM CHTYaIlHsIM, OLIEHUBATH MPHOOPETEHHBIHN OIBIT;

OCYIIIECTBJIATh II€JICHANPABICHHBI TIONCK TIepeHoca CPeAcTB W CrmocoOOB  JEHCTBUS B
poheCCHOHATBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B TTO3HABATENBHYIO U MPAKTUYECKYIO O0JIACTH KU3HENEITEIHbHOCTH;

YMETb WHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIE HJIEW, Tpe/ylaraTh OPUTWHAIBHBIE TOAXOMBI M PEUISHHS, CTaBUTh MPOOJIEMBI H
3a/1a4w, JOIMYCKAOIINe allbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ unopmanmeii:

BIIQJICTh HAaBBIKAMHU IMONy4YeHHs] WH(POPMAIMH W3 WCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIHLHO
OCYILIECTBIIATh MOKMCK, aHAJIM3, CHCTEMATH3AINIO U WHTEPIPETAINI0 HHPOPMAIINU PA3INYHBIX BUIOB U POPM
MIPEICTABIICHUS;



co3gaBaTh TEKCTBI B pPa3NMUHBIX (opmaTax ¢ yd4€roM Ha3HaueHHss HMHPOPMALUU U ILEeJICBOH
ayJIMTOPHH, BBIOHpAs ONTUMAIBHYIO (OPMY MPEACTABICHHS U BU3yaTH3alliH;

OLIGHUBATH JTOCTOBEPHOCTD, JISTMTUMHOCTh WH(pOPMAaLNK, € COOTBETCTBHE MPABOBBIM U MOPAJIBLHO-
3THYECKUM HOPMaM;

WCTONB30BaTh CPEACTBa HMH(GOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJNOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3allMOHHBIX 3a7ady C COONIOAECHUEM TPeOOBaHWUHN IPrOHOMHKH,
TEXHUKH OE30MacCHOCTH, THUIHEHBI, pecypcocOepeKeHus, MPaBOBBIX M JTHYECKHMX HOPM, HOPM
“H(OPMAITMOHHOW 0E30I1aCHOCTH;

BlIaJIeTh HABBHIKAMH pACIIO3HABaHWS W 3alIUThl HMHPOpPMaNuK, HHGOOPMALMOHHOH OE30MaCHOCTH
JIUYHOCTH.

KoMMyHnKkaTHBHBIE YHUBepcaJlbHbIe YueOHbIe AeiicTBUA

1) o0meHue:

OCYILIECTBIATH KOMMYHUKAIIUH BO BCeX cepax KU3HU;

pacro3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHMs, IMOHWMAaTh 3HAYEHHE COIMAIbHBIX 3HAKOB,
pacro3HaBaTh NPEINOCHUIKA KOH(DIUKTHBIX CUTYallui U CMATYaTh KOH(QIUKTHL;

BIIAJIETh PA3IUYHBIMM CIIOCO0aMH OOIIEHHS M B3aMMOJAEHCTBHS, apryMEHTHPOBAHHO BECTH JHAJIOT,
YMETh CMSTYaTh KOH(DJIMKTHBIE CUTYyallNY,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs AeATeJbHOCTh:

MMOHUMATb ¥ MCIIOJIb30BaTh MPENMYIIECTBA KOMAHIHOW W MHINBUIYAIbHON paboTHI;

BBIOMPATh TEMATHKY U METOJ[bl COBMECTHBIX JIEUCTBHI C YYETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJIOT0 YjeHa KOJIJIEKTHBA;

MIPUHUMATH IEJIN COBMECTHOM NeATeIhbHOCTH, OPraHW30BBIBATh U KOOPAMHHUPOBATH AEHCTBHS MO MX
JTOCTH)KEHUIO: COCTAaBJISTH IJIAaH JIEMCTBHNA, PACIIPEAENATh POIN C YIETOM MHEHHI Y4aCTHHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHOM palOTHI;

OLIECHMBATh KAauecTBO CBOEr0 BKJIAJa M KAKAONO y4YacTHHUKA KOMaHIbl B OOIIMH pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

IIpeAaraTh HOBbIE IIPOEKTHI, OL[EHUBATh UAEH C IO3UIUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHUECKOM
3HAaYMMOCTY;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHHE B PA3JIMUHBIX CHTYaLUsX, IPOSBIATh
TBOPYECTBO ¥ BOOOPa)KEHUE, ObITh HHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpcaAJIbHbIE y4eOHbIe AeiicTBUS
1) camoopranu3anmus:

CaMOCTOSITEIBHO OCYILIECTBIJIATh I103HABATENBHYIO NESTENbHOCTh, BBISIBIATH IPOOJIEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3aJa4l B 00Pa30BaTEIbHON NEATENBHOCTH U )KU3HEHHBIX CUTYaIUIX;

CaMOCTOSITEJIBHO COCTAaBJIAITh IUIAH pEIIEHHs MpoOieMbl ¢ Y4E€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH W MPEATIOITCHHH;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacimpATh paMKH y4eOHOT 0 TpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHNUH];

JenaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh PHUOOPETEHHBIH OIBIT;

Coco0cTBOBAaTh (POPMUPOBAHUIO M MPOSABICHUIO IIHUPOKOH 3PYIMLMH B PasHbIX 00JACTAX 3HAHUHU,
MTOCTOSIHHO TIOBHIINIATH CBOW 00pa30BaTENbHbIN U KyIbTypHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE
PE3y/IbTaTOB LETSIM;

BJIa/IeTh HAaBBIKAMH IIO3HABATENbHOW pe(IIEKCMH KaK OCO3HAHUS COBEPILAEMBIX JEHCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMH, MCIOIB30BaTh MPUEMBI pedICKCHN AJIST OLICHKU
CHUTyalluu, BEIOOpa BEPHOTO PELICHMS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATD PEIIEHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX IIPU aHAJIN3€ Pe3yJIbTaTOB AEITEIbHOCTH.

3) npuHATHS ce0s U APYrUX:

MPUHUMATE ce0sl, TOHMMAsi CBOM HEJOCTATKH U JOCTOMHCTBA;



MPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MIPH aHAJIM3€ PE3yJIbTaTOB e TENbHOCTH;

MPHU3HABAThH CBOE MPABO U MPABO JIPYruX Ha OIIHUOKY;

pa3BUBATh CHOCOOHOCTH IIOHUMATh MUP C TMO3UIMHU IPYTOro YeIoBeKa.

MNPEAMETHBIE PE3YJIbTATbBI

B mpouecce mzydenust kypca uH(popmMaTHku yriayoiaénHoro ypoBHS ¢ 10 knacce o0ydarommMucs
OyAyT AOCTUTHYTHI CIACAYIONINE IPEIMETHBIC Pe3yIbTaThL:

BJIaJICHHE MPEACTABICHUSIMH O POIM MH(POpMAIMKA W CBA3aHHBIX C HEHW NPOILECCOB B MPUPOIE,
TEXHUKE M OOIecTBE, TMOHATUSIMU «UHPOpPMAIMs», «HHOOPMALMOHHBIA MPOIECCY, «CHCTEMay,
«KOMITOHEHTBI CHCTEMBI», «CHCTEMHBIN d(PEeKT», «MH(DOPMALIMOHHAS CUCTEMAY, «CHCTEMa YITPABICHUSD);

BJIaJ€HUEC METOAaMH IIOHCKa I/IH(bOpMaHI/II/I B CE€TH I/IHTepHeT, YMCHUE KPUTHUYCCKH OLCHUBATH
nH(pOpMAaIHIo, MOTy4YeHHYI0 u3 cetn MHTepHeT;

YMCHUE XapaKTCPU30BaATh 6OJ'II>IHI/IC JaHHBIC, TPUBOAWUTL NPHUMEPLI MCTOYHUKOB UX IIOJYYCHUSA H
HarpaBJICHUA  HUCIOJIb30BaHHsA, YMCHHUC KJIaCCI/I(l)I/IHI/IpOBaTB OCHOBHBIC 3aJayu aHa/iu3a JaHHBIX
(mporHO3MpoOBaHKeE, KIaCCU(PUKAIMS, KIACTepU3alNs, aHAIN3 OTKJIOHEHHH ), IOHUMATh I10CIIE10BATEIbHOCTh
peuicHu 3a/la4 aHajii3a JaHHBIX: C60p MEPBUYHBIX JaHHBIX, OUMCTKA W OLUCHKAa Ka4ucCTBa NAHHBIX, BLI60p
W/WIK TIOCTPOSHUE MOJIENH, TIpeoOpa3oBaHue JaHHBIX, BU3yallN3allvsl JaHHBIX, HHTEPIPETAIUs pe3yIbTaTOB;

MOHUMaHNUE OCHOBHBIX NMPUHIIMIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHHS COBPEMEHHBIX CTAIlMOHAPHBIX
u MOGI/IHBHLIX KOMIIBIOTEPOB, TeH,Z[eHIlI/Iﬁ Pa3BUTUA KOMIIBIOTECPHBIX TeXHOJ’IOFHfI;

BJIaJ€HUEC HaBbIKaMU pa6OTLI C OncpallMOHHBIMKU CHUCTEMaMM, OCHOBHBIMH BHJaMU IIPOI'paMMHOI0
oOecreueHus AT pemeHns yaeOHbIX 3a1a4 10 BRIOPaHHOM CTIeIHAIN3aIIHH;

HaJIN4yune Hpe}ICTaBHeHI/Iﬁ O KOMIIBIOTEPHBIX CETAX W HUX POJHU B COBPEMCHHOM MHPE, O 0a30BEIX
MPHHIUIAX OpraHu3alui U (HYHKIMOHUPOBAHUSI KOMITBIOTEPHBIX CeTei, 00 OOIIMX MPUHIUIAX Pa3paboTKh
1 (YHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHUT;

MOHMMaHWE Yrpo3 HHGPOPMAIMOHHOM O0E30MacHOCTH, WCIIONb30BAHUE METOJO0B M CPEACTB
MPOTUBOACHCTBHSL 3THM YIpo3aM, COONIOJeHHe Mep O€30MacHOCTH, MHpPEeIOTBPAINAOIINX HE3aKOHHOE
pacnpocTpaHeHHe TEePCOHANBHBIX JAHHBIX, COOMIOACHNE TPeOOBaHMI TEXHMKH OE30MaCHOCTH W TUTHCHBI
npu pabore ¢ KOMIBIOTEpAMH U JIPYTUMH KOMIIOHEHTAaMH IU(POBOrO OKPY)KEHHS, TOHUMAaHUE TPABOBBIX
OCHOB HCIIOJIb30BAaHHSI KOMITBIOTEPHBIX IIPOrpaMM, 0a3 TaHHBIX U paboTsI B ceTu MHTEpHET;

MOHMMAaHHE OCHOBHBIX NPHHIMIIOB IUCKPETH3aLUN PA3IMYHBIX BHAOB HH(MOPMAIWH, YyMEHHE
onpeneniTb MHMOPMAIMOHHBI OO0BEM TEKCTOBBIX, Ipa(UUecKuX M 3BYKOBBIX MTaHHBIX IIPHU 3aJaHHBIX
mapaMerpax IHCKpPETH3alliH, YMEHHE OIpENeNATh CPEIHIO CKOPOCTh Mepenaddl aHHBIX, OLEHWBAThH
M3MEHEHNE BPEMEHHU IIeperadd NpH H3MEHEHUH WH(OPMAIMOHHOrO 00bEMa MaHHBIX M XapaKTEPHCTHK
KaHaja CBSI3H;

YMEHHE HCIIONb30BaTh INPH PEHICHWH 3aJad CBOICTBA MO3WIMOHHOM 3allMCH YHCEI, aJrOpHTMa
MIOCTPOCHUS 3alMCH YHCIAa B MO3UIIMOHHON CHCTEME CUMCICHHUS C 3aJaHHBIM OCHOBAHHWEM M IOCTPOCHHS
YHCNIa M0 CTPOKE, CONEprKalleil 3ammch 3TOrO YHCJIA B MO3HWIMOHHOW CHCTEME CUHCICHUS C 3aJaHHBIM
OCHOBAaHHEM, YMEHHE BBITIOJHATE apr(METHUECKIE OTTEPAIHH B TO3UIIMOHHBIX CHCTEMaX CUMCIICHHS;

YMEHHE BBITOJHATE IMPe0Opa30OBaHMs JIOTHIECKUX BBIPAYKEHUH, UCIIONB3Ys 3aKOHBI anreOphl JIOTHUKH,
YMEHHE CTPOHTH JIOTHYECKOE BBIPAKCHUE B TU3BIOHKTUBHON M KOHBIOHKTUBHOM HOPMAIBHBIX (POpMax Mo
3aJaHHOM TaONWIle WCTHHHOCTH, WCCJIENO0BATh O0JIACTh WCTUHHOCTH BBICKa3bIBaHUS, COJEPIKAILEro
nepeMeHHbIe, PEIIaTh HECIOKHBIE JIOTHYECKNE YPAaBHEHHS M CHCTEMBI YpaBHEHUIA,

MMOHNMaHWe 0a30BBIX ANTOPUTMOB O0OPAOOTKH YMCIOBOW M TEKCTOBOW WMH(pOpMAaIiH (3amich 49rcenl B
TIO3UIIMOHHON CHCTEME CUMCIICHUS, HAXOX/ICHUE BCEX MPOCTBHIX YHCEN B 3aJAaHHOM JWara3oHe, oopadoTka
MHOT'OPa3psIHBIX LEMbIX YHCEN, aHAIN3 CHMBOJIBHBIX CTPOK M JIPYTHUX), JITOPUTMOB ITOUCKA I COPTHPOBKH,
YMEHHE OINpPEIENSTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB
MaccuBa, COPTHPOBKA MAacCHBa, MEpeOOpHBIC AITOPUTMBI, JBOWYHBIA IOWUCK) M TPHBOIHUTH IPHMEPHI
HECKOJBbKHX aJTOPUTMOB PA3HOU CIOKHOCTH JUIsl PEIICHUs OTHOM 3a1auH;

BJIa/ICHHE YHUBEPCAJIBHBIM SI3BIKOM IPOrpaMMHPOBaHMs BbIcOKoro yposHs (Python, Java, C++, C#),
NPEICTAaBICHUSIMU O 0a30BBIX THINAX JAHHBIX M CTPYKTypax NaHHBIX, YMEHHE HCIIOJIb30BAaTh OCHOBHEIC
YIPaBJISAIONINE KOHCTPYKLMH, YMEHHME OCYIIECTBIISATH aHAIN3 NPENIOKEHHOH MpOrpaMMbl: ONpPEHesTh
pe3ynbTaThl paboThl MPOrpaMMBbl MPU 3aJaHHBIX MCXONHBIX JAHHBIX, OMPEACISATh, MPU KaKUX HCXOIHBIX
JaHHBIX BO3MOXKHO IOJIyYeHHE YKa3aHHBIX PE3yJbTaTOB, BBIABIATH AAHHBIC, KOTOPbIE MOTYT NPUBECTH K
omrOke B pabore nporpamMmsl, (GOpMyIUPOBATh MPEATIOKEHHUS TI0 YIIyUYIIEHHIO TPOrpaMMHOI0 KOJa;



yMEHHE CO371aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI U IEMOHCTPAIIMOHHbBIC MaTEPUAIIbI C
HCTIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U 0OJIAUHBIX CEPBUCOB;

YMEHHE HUCIIONIb30BATh JIEKTPOHHBIC TaOIHMLbI AJIsl aHAIM3a, MPEACTaBICHUS U 0OpaOOTKH JaHHBIX
(BiIIOYasi BBIUMCIIEHWE CYMMBI, CpemHEro apu(MEeTn4ecKoro, HauOONBIIEr0 M HAaWMMEHBIIETO 3HAYCHHM,
pellieHre YpaBHEHHMH, BBIOOp ONTHMANBHOIO peIIeHHs, NOAOOp JHMHUU TPEHAA, pelleHue 3anad
MPOTHO3UPOBAHUS).

B mpouecce u3ydenus: kypca MHPOpPMATHKH YriayOonéHHoro ypoBHsl 6 I1 knacce o0ydarommmmucs
OyIyT IOCTHTHYTHI CICAYIOIINE MPEAMETHBIC PE3y/IbTATHI:

yMEHHE CTPOUTh HEPaBHOMEPHBIC KOBI, JOMYCKAIOIIKWE OJHO3HAYHOE JIEKOJUPOBAHUE COOOLICHUH
(mpeduKCcHBIE KO/IBI), HCIIOIB30BATh MPOCTEHIIINE KObI, KOTOPBIE TO3BOJISIOT OOHAPYKHBATh M MCIIPABIIAThH
OMIMOKHM TIpH Tiepelave NaHHBIX, CTPOMTH KOJ, OOECleurBalONIMi HAWMEHBIIYI0 BO3MOXHYIO CPEIHIOI
HJINHY COO6H.[CHI/I$1 nmpu W3BECTHOH YacTOTe CHUMBOJIOB, MTOACHATH IMPUHIIAIILI pa6OTI>I IMPOCTBIX aJITOPUTMOB
CXKaTus JaHHBIX,

yMEHHE pelIaTh alTOpUTMUYECKUE 3aJaud, CBSA3aHHBIC C aHAIM30M TpadoB (3a7audl MOCTPOCHHUS
ONTHUMAJILHOTO MyTH MEKIY BeplIMHamMu Tpada, ompeneneHusi KOMUYeCTBa Pa3IMUHBIX IyTeH MEKIY
BEpUIMHAMHU OPHEHTHPOBAHHOTO alMKIMYEcKOro rpada), yMeHHne HCIONb30BaTh JEPEBbsS IMPH aHAIW3E U
MOCTPOCHUHU KOJZIOB M JUIS TPEACTaBIICHUS apu()METUYeCKUX BBIPKEHHI, MPH PEIISHWU 33/1a4 MOUCKA H
COPTUPOBKH, YMEHHUE CTPOUTH NEPEBO HIPHI MO 3aJaHHOMY aJTOPUTMY, pa3pabaThiBaTh U OOOCHOBHIBATH
BBIMIPBIIIHYIO CTPATETUIO UTPBI;

yMeHHEe pa3pabaThiBaTh W peajH30BbIBATh B BHJE MpOrpaMM Oa3oBble aJITOPUTMBI, yMEHHE
HCIIOJIB30BaTh B IIporpaMmax JaHHBIC Pa3JIMYHbIX THIIOB C y‘IéTOM OI‘paHI/I‘ICHI/Iﬁ Ha Aauaria3oH Hux
BO3MOXKHBIX 3HAYEHWH, MPUMEHATh MPH pEemIeHUH 3a1a4 CTPYKTYPHl JAaHHBIX (CIUCKH, CIOBapH, CTEKH,
odepelu, JAepeBbs), UCIOIb30BaTh 0Aa30BbIC OIEpPAIMH CO CTPYKTYPAaMH JaHHBIX, IPUMEHSATH CTaHJIApTHHIC U
coOCTBEHHbBIE nmoanporpaMmsbl 1J1sd O6pa6OTKI/I YHCJIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, MCIIOJIB30BATh IIPH
pa3paboTke  mporpaMM  OHONMOTEKH  TOANPOrpamMM,  3HaTh  (DYHKIMOHAJBbHBIE  BO3MOXKHOCTH
MHCTPYMEHTAJIBHBIX CPEICTB Cpelbl pa3paOOTKH, yMEHHE HCIONb30BAaTh CPEACTBA OTIAIKH NPOTPaMM B
cperne mporpaMMUPOBAHHS, YMEHHE TOKYMEHTHPOBATH IIPOTPAMMBI;

YMEHHE CO3/1aBaTh BeO-CTPaHUIIBI;

BJIaJICHHE OCHOBHBIMH CBEIICHUSIMH O 0a3axX JaHHBIX, HX CTPYKTYype, CPEICTBaX CO3MaHMs U PabOTHI ¢
HHUMH, YMEHHE HCIIOJb30BaTh TAOJWYHBIC (PEISALMOHHBIC) 0a3bl JaHHBIX (COCTABIATH 3alPOCHl B 0aszax
JaHHBIX, BBINOJIHATH COPTHPOBKY M IIOMCK 3ammceil B 0a3e MaHHBIX, HANONHATH pa3paboTaHHyIO Oa3y
TaHHBIX) U CIIPAaBOYHBIC CHCTEMBI;

YMEHHE UCTIOIb30BaTh KOMITBIOTEPHO-MAaTeMaTHYECKUE MOJICIH JUTS aHAJIN3a OOBEKTOB M MTPOILIECCOB:
bopMynmupoBaTh I[eNb MOICIHPOBAHMSA, BBHINOMHATH AaHAJIM3 pPE3YNbTaTOB, IONYYEHHBIX B XOnE
MOJIEIUPOBAHUS, OLIEHUBATH COOTBETCTBHE MOJIEIN MOJCIHPYEMOMY OOBEKTY MM IPOIECCY, MPEACTABIATh
Pe3yabTaThl MOJCTHPOBAHNS B HATIISTHOM BHIE;

YMEHHE OpraHW30BBIBATh JMYHOE MH(POPMAIMOHHOE MPOCTPAHCTBO C WCIIOIB30BAHMEM PA3IMYHBIX
cpencTB HU(POBBIX TEXHOJIOTUH, MOHNMaHHE BO3MOKHOCTEH IIM(POBBIX CEPBHUCOB TOCYIAPCTBEHHBIX YCIIYT,
1 (poBBIX 00pPa30BaTEIBHEIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX IPUHIMIIOB paOOTHI, BOSMOKHOCTEI M OrpaHHMYECHUS IPUMEHEHUS TEXHOIOTHH
MCKYCCTBEHHOTO MHTEIUICKTA B PAa3JIMYHBIX O0JIACTSX, HAJMYHE TPECTABICHUN O KPyre pelmaeMblX 3a1ad
MAaIIHHOTO 00y4YeHus (pacro3HaBaHus, KjlacCHu(PUKAUK U POTHO3UPOBAHMS) HATMYHE TPENCTABICHUH 00
UCTIONIb30BAHUY HH(OPMAIIMOHHBIX TEXHOJIOTHI B Pa3IMYHbBIX MPOPECCHOHANBHBIX chepax.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosnun4yecTBo 9acos DJIeKTPOHHBbIE

HaunmeHoBaHue

Ne (uudpossie)
pas3aesioB u TeM Kontpoubnsie | IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
MporpaMmmal padoThbI padoThI

pecypchl




Paznen 1. Hudposas rpaMoTHOCTD

Komnsrorep -
11 yHI/IBePcaHLHOG 6
YCTPOWCTBO 00pabOTKU
JaHHBIX
19 IIporpammHuoe 6
obecrieucHue
1.3 KommbrorepHsie cetu 5
14 Nudopmanuonnas 7 5
0e30MacHOCTh
Hroro no pazaeny 24
Paznen 2. TeopeTudeckue 0CHOBbI MHGOPMATHKH
IIpencrasnenue
2.1 nHpOpMaIUH B 19 2
KOMITBIOTEpE
29 OcHOBBI anreOpsl 14 1
JIOTUKH
23 KomnbroTepHas 7 1
apudmernka
Uroro mo pazaeny 40
Pa3zaen 3. AnropuT™Mbl 1 IporpaMMHupoBaHue
31 Beenenue B 16 05
MIPOrpaMMHUPOBaHUE
3.9 BcnomorarensHbie 8 9
aITOPUTMBI
3.3 UucrieHHbIe METOIBI 5 3
3.4 AnropuT™Mbl 00padOTKH 5 1
CUMBOJBHBIX TAHHBIX
35 AJTOopUTMBI 00pa0bOTKH 10 35
MacCHBOB
Uroro mo pazneny 44
Pa3zgen 4. UndopmManiuoHHble TEXHOJIOTHH
41 O06paboTKa TEKCTOBBIX 6 95
JTOKYMEHTOB
4.2 AHanMHM3 TaHHBIX 8 3
Uroro mo pazneny 14
PesepBHOE Bpems 14
OBLIEE KOJIMYECTBO 136 215

YACOB I1O ITPOTPAMME




11 KUIACC

KonnyecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHnue
Ne (uu¢poBbIe)
Pa3aeJioB U TEM Kontpoubnbie | IIpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMMbl padoThI padoThI
pecypchbl
Paznen 1. TeopeTudeckue 0CHOBBI MHGOPMATHKH
Nudopmanus u
11 nH(POPMAITUOHHBIE 10 2.5
MIPOIIECCHI
1.2 MogenupoBanue 8 2
Hroro mo pasneny 18
Paznen 2. AiiropuT™MbI M IPOrpaMMHpPOBaHHE
21 OJeMEeHTHI TEOPHH 6 1
AITOPUTMOB
99 ANTOpUTMBI U 28 10
CTPYKTYPBI JaHHBIX
OCHOBBI 00BEKTHO-
2.3 OPUEHTHPOBAHHOTO 16 4.5
IIPOrPaMMUPOBAHUs
Hroro no pazaeiny 50
Pa3znen 3. UnopmManiuoHHble TEXHOJIOTHH
KomnbroTepHo-
3.1 MaTeMaTHYeCKOe 8 2
MOJZIEINPOBAHNE
3.2 Basbl 1aHHbBIX 10 4
3.3 Be0-caiiTe 14 4
34 KomnbroTepHas 8 35
rpaduka
3.5 3D-moaenupoBaHue 8 3
Uroro no pazueny 48
PesepBHOE BpeMs 20
OBIIEE KOJIMYECTBO 136 0 36.5

YACOB I10 [TPOI'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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