MNOSCHUTEJIBHASA 3AIIMCKA

[Tporpamma mo wunpopMmaTHke (YrayOnEHHBIM YpPOBEHb) Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOM
0o0pa30oBaTeNbHON MPOTrpaMMBl CPETHEro oO0IIero oOpa3oBaHus, mpenacTaBieHHbBIX B DPI'OC
COO, a taxxe ¢peaepanbHO pabodeit mporpaMMbl BOCITUTAHHUS.

[Tporpamma no uHpopMaTHKe JAET MpeACTaBICHUE O LEsAX, o0IIel cTpareruu o0y4yeHus,
BOCIIUTaHMs M Pa3BUTHUA oOydarolmuxcs cpeacTtBamu yueOHoro npeamera «Mudopmaruka» Ha
yrIyON€éHHOM  YpOBHE,  YCTaHaBIMBAaeT  0O0s3aTelIbHOE  IPEIMETHOE  COJEpKaHHe,
npeycMaTpuBaeT €ro CTPYKTypUpOBaHME IO pa3jienaM MU TeMaM Kypca, OIpelelser
pacripesielieH|e ero mo kiaccam (TojaM U3ydeHwus ), AaéT MPUMEpPHOE pacipeaesieHue yaeOHbIX
4acoB MO0  TEMAaTHMYeCKHMM  pasjenaM Kypca W PEKOMEHIyeMmyro  (TpUMEpHYIO)
MOCJIEI0BATEIBHOCTh X M3YYCHHUS C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO MpolLecca, BO3PACTHBIX 0COOEHHOCTEH 00yUJarommxcsl.

IIporpamma 10 MHpOpPMATHKE ONpEAETseT KOJIWYECTBEHHbIE U KAaueCTBEHHBIE
XapaKTEepUCTUKN Y4eOHOro MaTepuaya JUlsl KaXIOro roja H3y4deHHs, B TOM 4HCIE s
COJIePKATEIbHOTO HAMOJHEHUS PAa3HOr0 BHIA KOHTPOJIS (IIPOMEXYTOYHOM arTecTanuu
00yYaroImuxcsi, BCEpOCCUNCKUX MTPOBEPOUHBIX pabOT, TOCYJAapCTBEHHON UTOTOBOM aTTeCTAlUN).

Wudopmaruka B cpeaHeM o01eM 00pa30BaHUN OTPAXKACT:

CYIIHOCTb HWH(OPMATHKH KaK HAy4YHOW IUCHMIUIMHBI, H3Yy4Yalolled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOYKHOCTH AaBTOMATH3allMM WH(POPMALMOHHBIX MPOIECCOB B Pa3IHYHBIX
cuCcTeMax;

OCHOBHbIE 00JIaCTM TNpPUMEHEHHs MH(OPMATHKH, IMpeXAe BCEro HHPOPMALUOHHbIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIbHYIO cdepy;

MEXIUCIUIUIMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAIIMOHHOH 1S TeTbHOCTH.

Kypc uHdopmaTuku 1j1st ypoBHs cpelHero oouiero oOpa3oBaHus sIBJISETCS 3aBepIIAIOLINM
ATaroM HENpPEpBhIBHON MOJATOTOBKU 00ydaromuxcs B 001actu HHGOPMaTUKU U HH(OPMALIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, OMHpAaeTcs Ha CojepKaHue Kypca HH()OPMATHKH YpOBHS
OCHOBHOTO 00IIero oOpa3oBaHHUs M ONBIT IOCTOSHHOTO TIPUMEHEHHUS HWH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, MaéT TEOPETHYECKOE OCMBICIIEHUE, HWHTEPIpPETalnio |
0000111€HHE 3TOTO OTBITA.

Pesynprathl yrimyOnéHHOro ypoBHS u3ydeHus ydeOHoro mnpeamera «WHpopmaTuka»
OPUEHTHPOBAaHbl Ha TIOJIyu€eHHUE KOMIIETEHTHOCTEH JUIs Tocieayroue mnpodeccnoHaabHON
NeSITeIbHOCTH KaK B paMKax JaHHOM MpeaMeTHOH 001acTu, Tak M B CMEKHBIX C HEll 00iacTsX.
OHM BKIIIOYAIOT B ce04:

OBJIQ/ICHUE KJTFOUEBBIMU TIOHSATHUSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAsS
npeaMeTHas 00J1acTh, pPAcloO3HaBaHUE COOTBETCTBYIONIMX WM TIPU3HAKOB M B3aWMOCBS3CEH,
CIOCOOHOCTH JIEMOHCTPUPOBATh PA3IMYHBIE MOAXOb K U3YUCHHIO SBICHHU, XapaKTEPHBIX IS
M3y4aeMou MpeaMeTHON 00IacTH;

YMEHHUE pellaTh TUIIOBBIE NMPAKTUUECKUE M TEOPETUYECKHUE 3a7ayH, XapaKTepHbIE s
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JAaHHOM MpeIMeTHO obacTu;

HIMYME TPEJCTaBICHUA O JaHHOM TMpeIMeTHON o00JacTH Kak LEeJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3X CO CMEXKHBIMU 00JIACTIMH 3HAHUM.

B pamkax  yriyOonéHHoro - ypoBHS — M3y4yeHMs ~— HMHQOpMAaTHKM  oOecreduBaeTcs
LeJICHANpaBJIeHHAas TOArOTOBKA O00YYaroIMXCsl K MPOJOJDKEHUIO 00pa30BaHUs B OpraHU3alMsIX
npoeCCHOHATBHOIO 00pa3oBaHMsA IO CIELUAIBHOCTAM, HENOCPEICTBEHHO CBS3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTUSAMHM, TaKMUM Kak @pOrpaMMHas HHXXEHepHs, HWH(POpMalMOHHAs
0€301acHOCTh, HMH(OPMAIIMOHHBIE CHCTEMBbl W TEXHOJIOTUH, MOOWJIBHBIE CHCTEMBI U CETH,



OosblIMe NaHHBIC M MAlIMHHOE OOy4YeHHE, POMBIIIJICHHBIM UHTEPHET BELIeH, UCKYCCTBEHHBIM
UHTEJUIEKT, TEXHOJIOTUM OECHpOBOJHON CBsI3M, POOOTOTEXHUKA, KBAHTOBBIC TEXHOJOTHH,
CHUCTEMBI PacIpeeIEHHOIO peecTpa, TEXHOJIOIMU BUPTYaJIbHOM U JOIIOJIHEHHOW peanbHOCTEM.

OcHoBHas 11enb U3yyeHus ydeOHoro npeamera «MupopmaTrkay Ha yriyOiaEHHOM ypOBHE
cpenHero ooéumiero obpa3oBaHus — oOecreueHue IalbHEWIIero pa3BUTUS HMH(DOPMAIIMOHHBIX
KOMIIETEHIIMM 00ydaromerocsi, €ro TOTOBHOCTM K JKM3HM B YCJIOBHMSIX pPa3BUBAIOLIETOCS
MH(OPMALIMOHHOTO 00IIIECTBA U BO3pACTAIOIIel KOHKYPEHIIMH Ha PbIHKE Tpyda. B cBsi3u ¢ 3TUM
nzydyenue nadopmatuku B 10—11 xmaccax 10DKHO 00€CTICUUT:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOIO HAa TMOHHUMAaHUHU POJIM HUH(OPMATUKH,
UH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTMYECKOTO ¥ aJITOPUTMHUYECKOTO MBIIIICHHS,

c(OPMHPOBAHHOCTH YMEHUH pazanyaTh (PaKTHl M OIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOJIBI,
BUJCTh UX CBS3b C KPUTEPUSMHU OLIEHHBAHUSA U CBSI3b KPUTEPHUEB C OMPEICIEHHON CHCTEMOM
[IEHHOCTEH, MPOBEPATH HA TOCTOBEPHOCTH U 000011aTh HHPOPMAIIHIO;

c(hOPMHUPOBAHHOCTH MPEACTABICHUIN O BIUSAHUU WH()OPMALMOHHBIX TEXHOJOTUN HA KHU3Hb
yenoBeKka B OOIIECTBE, MMOHUMAHHE COIUAIBHOTO, HKOHOMHUYECKOTO, MOJIUTUYECKOTO,
KYJIbTYPHOTO,  IOPHAWYECKOT0,  MPUPOAHOTO,  IPrOHOMHYECKOrO,  MEAMIIMHCKOIO U
(U3HUOTOTHUECKOTO KOHTEKCTOB HH()OPMAITHOHHBIX TEXHOJIOTHIA;

MPUHATHE TPABOBBIX M JTHYECKUX ACIEKTOB MH(OPMAIMOHHBIX TEXHOJOTHH, OCO3HAHHUE
OTBETCTBEHHOCTH JIIOICH, BOBJICYEHHBIX B CO3JaHWE W HCIOJIb30BaHWE HWH(POPMAIMOHHBIX
CUCTEM, paclpocTpaHCHHE NH(DOPMALIHH;

CO3/IaHHM€  YCJIOBMH s  pa3BUTHSI  HABBIKOB  y4eOHOM, TMPOEKTHOW, HAy4YHO-
HCCJIEIOBATENHCKOM M TBOPUECKOH 1eATeIbHOCTH, MOTUBAIIMU O0YYAIOIINXCS K CAMOPA3BUTHIO.

B conepxxanuun yuebHoro npeameta «HbopMaTuka» BBIAEIAIOTCS YETHIPE TEMATHUYECKUX
paszena.

Paznen «lludpoBas rpaMOTHOCTB» TOCBSIIEH BOMPOCAM YCTPOHCTBA KOMITBIOTEPOB |
JIPYTUX DJIEMEHTOB IU(PPOBOTO OKPYKEHHUS, BKIOYAss KOMITBIOTEPHBIE CETH, WCIOJIH30BAHUIO
CPEICTB ONEpPAIMOHHOW CHCTEMBI, pa0oTe B ceTh VHTEpHET M WCIONBb30BaHUIO WHTEPHET-
CepBUCOB, HHHOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teoperndyeckue ocHOBbI MHGOPMATUKU» BKIIOYAET B ce0sl MOHATHIHBIN ammapar
UH(POPMATUKH, BOMPOCH KOJUPOBaHMUS HMH(pOpPMAIMM, W3MEPEHUs MHPOPMALMOHHOTO 00bEMa
JAHHBIX, OCHOBBI ANIT€OPBI JTOTUKU U KOMITBIOTEPHOTO MOJIEIIMPOBAHHUS.

Paznen «AnropuTMbl U IPOrpaMMUPOBAHKE» HAMPABIEH HA Pa3BUTHE AITOPUTMHYECKOTO
MBIIUICHHSI, Pa3paOd0TKy alrOpuTMOB M OILIGHKY WX CJIOXKHOCTH, (OPMHUPOBAHUE HABHLIKOB
pea3alyy IporpaMM Ha sI3bIKax MPOrpaMMHUPOBAHHS BEICOKOTO YPOBHSL.

Pazmen  «MH(bopManMoOHHBIE  TEXHOJOTMHW»  TOCBSIIEH  BOMpOCAaM  NPUMEHEHUS
UH(POPMAIMOHHBIX TEXHOJOTHHA, PEaJM30BAHHBIX B MPUKIAJHBIX MPOTPAMMHBIX TPOAYKTaX U
WHTEpPHET-CEepBUCAX, B TOM YHCIIE B 33aJadax aHaJIW3a JaHHBIX, UCIOJIH30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJIHUIL ISl PEIICHUS TPUKIIATHBIX 3a/1a4.

B mnpuBenénHom pganee coxaepkaHuu ydeOHoro mnpeamera «MHpopmaTHKay KypCHBOM
BBIJICJIEHBI JOMTOJIHUTENbHBIE TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHs,
HO MOTYT OBITh MPEIJIOKEHBI ISl W3YYCHHUS OTIEIbHBIM MOTHBHUPOBAHHBIM H CIOCOOHBIM
00yJaronuMcH.

VYrnyOnéHHbI ypoBeHb U3y4eHHUs WH(DOPMATUKH PEKOMEHAYETCS AJIsi TeXHOJIOTHYEeCKOIo
npoduiIsi, OPUEHTHUPOBAHHOTO Ha WHXKCHEPHYI0 M WH(GOPMAIIMOHHYIO ChEphl NESITeIbHOCTH.
YrnyOnéHHbI YpOBEHb HM3y4eHUS WHPOPMATUKH OOECIEYMBACT: MOATOTOBKY OOydYaronIuxcs,
OpUEHTUPOBAaHHBIX HAa CIEIUATBHOCTH B 00JacTd HMH(DOPMAIMOHHBIX TEXHOJOTHA U



WHXCHEPHBIC CHEIHAILHOCTH, y4acTHEe B MPOEKTHONH W HCCIIENOBATEIHCKON NeATeIhbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIPABICHUSIMH OTPACId WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHI, MOATOTOBKY K YYacTHIO B OJIUMIMAAAax M cjaade EauHOro rocynapcTBEHHOTO
9K3aMeHa 1o UH(POPMATHKE.

[TocnenoBarenbHOCTh HM3YYEHHs] TE€M B Ipejaesax OJHOr0 rojaa OOydeHHs MOXKET ObITh
M3MEHEHA 10 YCMOTPEHHIO YYUTENsl MPH MOJArOTOBKE paboyeil MmporpaMMbl U MOYPOYHOTO
IJIAHUPOBAHUSL.

OO6miee yncI0 4acoB, PEKOMEHJIOBAHHBIX I M3ydeHus mHpopmatuku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

COIEPKAHUE OBYYEHUSA
10 KJIACC

MudpoBasi rpaAMOTHOCTD

TpeboBanusi TeXHUKK OE30MACHOCTH U THUTUEHBI MPH paboTe ¢ KOMIBIOTEpPAMU U APYTUMU
KOMIIOHEHTaMH IIU(POBOTO OKPYKEHUS.

[TpuHIMIBI pabOTH KOMIIBIOTEPOB U KOMIIBIOTEPHBIX cUcTeM. ApxuTekrypa ¢on Heiimana.
l'apBapackass apxuTekTypa. ABTOMAaTHYECKOE BBINOJHEHUE MPOrpaMMbl  MPOLIECCOPOM.
OrnepaTuBHasl, TIOCTOSIHHASI W JIOJTOBpEeMEHHas maMaTh. OOMEH NTaHHBIMU C TMOMOIIBIO IIHH.
KoHTpoieps! BHEIHUX YCTPOUCTB. [IpsAMol 10CTyI K MaMATH.

OCHOBHBIE  TEHJCHIIMM  Pa3BUTUS  KOMIIBIOTEPHBIX  TexHoiorui. Ilapannenbhbie
BbIUMCIIeHUs.  MHoromnponeccopuble  cuctembl.  Cynepkomibrorepsl.  Pacnpeznenénnbie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIBIINX AaHHBIX. MoOUIbHBIE ITU(POBHIE YCTPOHCTBA
U UX POJIb B KOMMYHHUKaUMsIX. BcCTpoeHHblE KOMIBIOTEPHL. MUKPOKOHTPOJUIEPHI.
PobGoTu3npoBaHHbIe TPOU3BOICTBA.

[IporpammHoe oOecrieueHHe KOMIBIOTEPOB W KOMIIBIOTEPHBIX CHUCTEM. Bujsl
IpPOrpaMMHOr0o oOecreueHus M MX HazHadeHue. OCOOEHHOCTH MNPOTrPaMMHOIO OOecTeyeHHs
MOOWIBHBIX yCcTpoicTB. [lapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOTPaMMHOE
obOecneuenue. OnepanMoHHbIE CHUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcrammauus u
JNEUHCTAJUTSIIHS POTPAMMHOT0 00eCTIeYeHHUS.

QaiinoBeie cucTembl. [I[pUHIUIIBI pa3MelIeHnss U UMEHOBaHUS (DaiiioB B JONTOBPEMEHHOU
namsitu. [1labnoHb! 15 onucanus Tpymni ¢aiios.

[IporpamMmuoe obecrnieuenue. JluneHsupoBanue mMporpaMMHOro obecredeHust U UG POBHIX
pecypcoB. llponpuerapHoe u cBoOOgHOE TmporpaMMHOe obecredenne. Kommepueckoe u
HEKOMMEpPYECKOe HCIIOIb30BaHUE MPOTPAMMHOIO OOECIeYeHUs] U IU(POBBIX PECypCOB.
OTBETCTBEHHOCTh, YCTaHaBJIMBaeMasi 3aKOHOJATenbCTBOM Poccuiickori ®enepaunu  3a
HEMPaBOMEPHOE MCIIOIB30BaHUE MMPOTPAMMHOT0 00ecTieueHHsI ¥ UG POBBIX PECYPCOB.

[IpuHIMIIBI TIOCTPOEHUS M amnmapaTHbIE KOMIIOHEHTHl KOMIBIOTEPHBIX ceTeil. CeTeBbie
npotokoinbl. Cetb MHTEpHET. Afpecarus B cetu MatepHeT. [Iporokonsl creka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Paznenenne I[P-cetu Ha moacetm ¢ nmomombio  Macok  mojacereil.  CereBoe
agMuHUCTpUpoBaHue. [lonydeHue HaHHBIX O CETEBBIX HACTpOMKax Kommbrorepa. IIposepka
HaJIM4us CBSA3M C y3J10M ceTu. OnpeniesieHre MapipyTa JBHKEHUS MAKETOB.

Buner nesrensHoctn B cetu Mutepner. Cepsuchi Wutepnera. ['eomHbopmamnvioHHbIS
cUCTeMbl. ['eoJOKaIlMOHHbBIE CEPBHUCHl PeaIbHOrO0 BpEeMEHH (HampuMmep, JIOKAIus MOOMIbHBIX
TeneQoHOB,  ONpeAeNieHWEe  3arpyKeHHOCTH  aBTOMAarucrpaiei),  HMHTEPHET-TOProOBIIs,
OpoHUpOBaHUE OUIIETOB U TOCTHHHII.



I'ocynapcTBeHHbIE 3JEKTPOHHBIE CEPBHUCHI M yciyru. CoulManbHblE CETH — OpPraHU3alUs
KOJIJISKTHBHOTO B3aUMOJICHCTBUS M OOMeHa JaHHbIMU. CeTeBOW ATHUKET: MpaBujia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema moanuMHHOCTH TONMydeHHOH uHpopMmanuu. OTKpBITHIE
00pa30BaTeNIbHbIE PECYPCHI.

TexHOreHHble U SKOHOMUYECKUE YIPO3bl, CBA3aHHBIE C UCIOIb30BaHUEM UH()OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX ~ TexHosoruii.  OOmume  npobiembl  3amuThl  MHGOpMALMM U
uHpopMaunoHHOM Oe3omacHoctu. CpeacTtBa 3amMThl  HMHGOpPMAmUMM B KOMIbIOTEpax,
KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HWH(POPMALMOHHBIX cucTemax. IIpaBoBoe
obecrieueHne  MHGOPMALIMOHHON  Oe3omacHOCTU.  OJIeKTpOHHass  LudpoBas  MOJIKCH,
CepTU(PHUIMPOBAHHBIC CAUTHI U JIOKYMEHTBHI.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOTO JIOCTyHNa K JIMYHOM KOH(HICHIHMAIBHOM
uHpOpMaLIMK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpaMmHoe oOecriedeHne M CrocoObl OOpsObI ¢ HUM. AHTHBHPYCHBIC
nporpamMmbl. Opranusanus JMYHOTO apxuBa nHpopmauuu. PesepsHoe konuposanue. [laponbHas
3aIUTa apXHBa.

HIudppoBanue nanHblXx. CUMMETpUUYHBIE U HecuMMeTpuuHble mUdpbl. HIndper npocroii
3amenbl. Lludp Le3aps. [Ludp Buwxenepa. Anroputm mudposanust RSA. Creranorpadusi.

Teopernueckne 0cHOBbI HHGOPMATHKHU

Wudopmanus, nanaele u 3HaHusA. MHGOOpMaNMOHHBIE MPOIECCH B MPUPOJE, TEXHUKE H
o01iecTBe.

HenpepbiBHbIE 1 TUCKpPETHBIE BEIMYMHBI M CUTHaibl. HeoOXoauMoCTh OUCKpETH3ALUU
uHpOpMaLny, peHa3HaAueHHOM 7151 XpaHeHUs], Hepeaayn 1 00padoTKU B IM(PPOBBIX cCUCTEMAX.

JIBonuHOE KOAMpOBaHHE. PaBHOMEpHBIE M HEpaBHOMEpHbIE KOIbl. JlekogupoBaHue
COOOIIeHNH, 3aIIMCAHHBIX C TOMOIIbI0 HEpPaBHOMEPHBIX KoA0B. YcioBue Pano. IloctpoeHune
OJTHO3HAYHO JEKOJUPYEMbIX KOJOB C momoulbio aepeBa. I'padp An.A. Mapkosa. Eaunuist
U3MepeHusl KonudectBa MHGopManuu. AsndaBUTHBIM MMOAXOJM K OLEHKE KOJIMYecTBa
uH(pOpMaLIUH.

Cucrembl cuucnenus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHUCENl B IMO3ULIMOHHOU
cucreme cuucieHus. CBONCTBa MO3MIIMOHHOM 3allMCH YHUCJA: KOJWYECTBO LM(p B 3amucw,
IIPU3HAK JEJIMMOCTH YHMCJIa HA OCHOBAaHUE CHCTEMBI CUHCIEHHS. AJTOPUTM IEPEBOJA LEIOTr0
qucia U3 P-n4HON CUCTEMBI CUMCIEHUS B JECITUUHYIO. AJITOPUTM IIEpEBOIa KOHEYHON P-nuHoi
JpoOu B AECATUUHYIO. AJTOPUTM MEPEBO/IA LIEJIOT0 YKMCia U3 IeCITUYHON CHCTEMbl CUHCIICHUS B
P-nunyto. [lepeBox koHeuHOW aecATHUHOM ApoOu B P-nunyro. JIBomdHas, BOCbMEpUYHAs U
HIeCTHA[aTepHYHasi CUCTEMBbl CUMCIICHHUS, CBA3b MEXIy HUMHU. ApudMeTHUECKHe ONeparu B
MO3UIMOHHBIX CHUCTEeMaxX cuucieHus. TpouyHas ypaBHOBEIIEHHas CHCTEMa CYHCIICHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KomupoBanue tekctoB. KommpoBka ASCII. OpnoOalitHpie komupoBku. CraHmapt
UNICODE. Konupoka UTF-8. Ompenenenne wuHpopmMannoHHOro o0ObEMa TEKCTOBBIX
COOOIICHUH.

KonupoBanue uzoOpaxenuil. OneHka MHPOPMALMOHHOTO 00bEMa rpadUuecKux JAHHBIX
IpU 3aJaHHBIX pa3pelleHud U TIyOMHe KoJaupoBaHus LBeTa. L[BeroBwle Monenu. BekropHoe
koaupoBanue. @opmarel rpapuueckux aiinos. TpéxmepHas rpaduka.

OpakranpHas rpaduka. KoaupoBanue 3Byka. OrneHka HHQOpMAMOHHOTO 00BEMA
3BYKOBBIX JaHHBIX IIPU 33JAHHBIX YacTOTE IJUCKPETH3aLUM M PA3PATIHOCTH KOJUPOBAHUS.
Anrebpa noruku. I[loHsTHe BbICKa3biBaHUA. BpIcka3biBaTenbHbIE (QOPMBI  (MPEIUKATHI).
KBaHTOpBI CyI1€CTBOBAaHUS U BCEOOLHOCTH.



Jlornyeckue omnepanuu. TaOmuubl ucTUHHOCTH. Jlormueckue BbIpaxkeHHs. Jlormueckue
ToXKAecTBa. JlOKa3aTrenbcTBO JIOTHUECKUX TOXAECTB C IIOMOILIBIO TaOJIUI HCTUHHOCTH.
Jlormueckue onepanuy 1 ONepaluy HaJ MHOXKECTBAMH.

3aKkoHBl anreOpbl JIOTUKU. OKBHUBAJCHTHBIC IMPEOOpPa30BaHUS JIOTHUECKUX BBIPAKCHUU.
Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHMUIA.

Jlornueckue (yHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX (PYHKIMH OT
KOJIMuecTBa apryMeHToB. [loHbIe cucTeMbl TOTHYeCKUX (PYHKIIMHA.

Kanonuueckue Qopmbl jorudeckux BblpaxkeHUil. CoOBEpIICHHbIE NU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TOCTPOEHUS MO TaOJIMIIe UCTUHHOCTH.

Jlormueckue 31eMEHTH B cocTaBe KoMmmbtorepa. Tpurrep. Cymmarop. MHoropaspsiiHblii
cymmarop. IlocTtpoeHne cxeM Ha JIOTMYECKMX 3JIEMEHTax II0 3aJaHHOMY JIOTHYECKOMY
BBIPQKEHUIO. 3alKCh JOIMYECKOIO BBIPDAKEHUS IO JIOTUYECKOM cxeMe. MUKpocXeMbl U
TEXHOJIOTHS UX IIPOU3BOACTBA.

[IpeacraBnenue nenblx YUCesl B NaMATH KoMmmbioTepa. OrpaHMueHHOCTh JUaNa30Ha YuCces
IIpU OTrpaHUYECHHM KOJIMYECTBa pa3psanaoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBbIE JIaHHBbIC. 3HAKOBBIA OWUT. JIBOMYHBINA JOMOJHUTEIBHBIA KOJA OTPUIATENIBHBIX YHCEI.
[ToOutoBble NOTHYECKUE omepauud. Jlornyeckuil, apu@mMeTHuecKul U MUKIUYECKHI CHABUTH.
Iudpoanue ¢ MOMOUIBIO TOOUTOBOM oneparu «uckiovaromee NI,

[IpencraBieHne BEIIECTBEHHBIX YKMCEN B MAMATH KOMIIbIOTEpa. 3HAYallas 4acTb U MOPSI0K
ymcina. J[uana3oH 3HaueHUI BellecTBEHHbIX yncell. [IpobiieMbl XpaHeH!s BEIIECTBEHHBIX YHUCEl,
CBSI3aHHbBIE C OTPAaHMYEHUEM KOJIMYECTBA pa3psioB. BrinonHeHue onepanuil ¢ BeleCTBEHHbIMU
YHCIIaMH, HAKOIIJIEHHE OMUOOK MPY BBIUMCICHUSIX.

AJITOPUTMBI ¥ IPOTPAMMHPOBAHHE

OmnpeneneHre BO3MOMKHBIX PE3YJIbTAaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB YIPABICHUS
WCIIOJIHUTENIAMU W BBIYUCIUTEIBHBIX alroputMoB. OnpeneneHrne HCXOAHBIX OaHHBIX, IpU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYeMblIil pe3ybTar.

Oranbl pelieHus 3ajJad Ha KommbioTepe. MHCTpyMeHTanbHBIE CpEACTBAa: TPAHCIATOD,
oTnaauuk, npoduaupoBmMk. KoMmmuisuuss u uHTEprnpeTanus MOporpaMM. BupTyanbHble
MAITUHBI.

WnterpupoBanHast cpeaa pa3paboTku. MeTtonsl oThnaaku mporpamMm. lcmonb3oBaHue
TpaccupoBOYHBIX Tabmuil. OTnanouHblii BeIBOJ. [lomaroBoe BhIMOTHEHHE TMporpaMMbl. Touku
ocTaHoBa. [I[pocMOTp 3HaUEHUI IEPEMEHHBIX.

SA3pik mporpammupoBanus (Python, Java, C++, C#). Tunbsl JaHHBIX: [ETOYUCIICHHBIE,
BELIECTBEHHBIE, CUMBOJIbHBIE, JIorTHueckue. BerBienus. Crnoxsble yciaoBus. L{UKIbl ¢ ycioBueMm.
[ukael o nepemMeHHON. B3anmo3aMeHseMOCTh pa3IMYHbIX BUAOB LUKJIOB. MIHBapHaHT 1HUKIIA.
CocraBiieHre HUKIIA C UCITOJIB30BAHUEM 3apaHee ONPENEIEHHOIO NHBAPUAHTA [IUKIIA.

JloxymMeHTupoBanue mnporpamm. Mcmonb3oBanne kKommeHTapueB. [loaroroBka omucaHus
MPOrpaMMbl U HHCTPYKLIUHU JJIs TOJIb30BaTENs.

Anroput™mbl 00paOOTKM HATYpalbHBIX YHCEIN, 3allMCAHHBIX B IO3UIMOHHBIX CHCTEMaX
CUMCIIEHUS: pa30ueHHe 3alucu 4Yuciaa Ha OTHeNbHBIE LUQPBI, HAXOXKAEHHE CYMMBI U
pou3BeIeHus U, HAXOKACHUE MAaKCUMaTbHOU (MUHUMAIILHOMN) UGB

HaxoxzaeHne Bcex IMpOCTBIX YMCEN B 3aJaHHOM AuanasoHe. IIpencraBieHue uucna B BUzIE
Habopa MPOCThIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTEIEHbD.

O6paboTka HaHHBIX, XpaHAIMXcs B (ainax. TekcToBble U ABOMYHBIC (aitinbl. DaitoBbie
nepemeHHbIe ((aioBbie ykazarenu). Utenue u3 aiina. 3anuce B daii.



Pazbuenue 3amaun Ha momzamauu. [lognmporpammer (mpoueaypsl u QyHkun). Pexkypcus.
PexypcuBuble 00bekThl ((ppakTansl). PexypcuBHble mpoueaypsl U ¢yHkiuu. Mcmnons3oBanue
CTEKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Ucnons3oBanue craHmapTHON OHOMMOTEKH s3bIKa MporpammupoBaHus. [loaxmtoueHue
O6uOIMOTEK NOAIPOTrpaMM CTOPOHHUX Hpou3BoauTeneil. MoAy/nbHbIM HPUHIMII TOCTPOCHUS
IPOTrPaMM.

Yucnennsle Metoabl. TouHoe M NpUOMMKEHHOE pelleHus 3afadd. UMCIEeHHbIE METOMAbI
pelIeHHs] ypaBHEHM: MeToj mnepebopa, MeETOJ IHOJOBUHHOro aeneHus. IlpubnmxénHoe
BBIUUCIICHUE JUIMH KPUBBbIX. Bbruncienue ruiomaneid Guryp ¢ nNoMoIblo YHCIEHHBIX METOA0B
(MeToa MPSIMOYTOJIBHUKOB, METOA Tpanenwuii). [lonck Makcumyma (MUHIMYMa) (QYHKIIUH OJHOM
IIEPEMEHHOI METO10M IIOJIOBUHHOIO JIEJIEHUSI.

O0paboTKka CMMBOJBHBIX JaHHBIX. BCTpOoeHHBIE (YHKIUH S3bIKA MPOTPAMMHPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBIECHUM CHMBOJIa B CTpPOKE, pa30MeHHEe CTPOKM Ha CJIoBa MO MPOOEIbHBIM
CHUMBOJIaM, TOMCK IOJCTPOKM BHYTPHM HaHHOM CTPOKHM, 3aM€Ha HaWJIEHHOM MOJCTPOKH Ha
JpPYryio CTpoKy. I'eHepanus Bcex CIOB B HEKOTOPOM aihaBUTE, YIOBJIETBOPAIOUIMX 3aaHHBIM
orpanundeHusmM. [Ipeobpa3zoBaHue yncia B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M TOCJIEI0BAaTEIbHOCTH 4YMceN. BbluncieHne OOOOIMIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAcCHBA WJIM YHUCJIOBOH IOCIENOBATEIbHOCTH (CYMMBI, MPOU3BEAEHHUS, CPEIHETO
apu(QMETUYECKOT0, MUHUMAJIBHOIO U MAaKCHUMAaJIbHOT'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIONINX 33JIaHHOMY YCJIOBHIO). JIMNHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CopTtupoBka OJHOMEpHOro Maccua. lIpocTble METOABI COPTUPOBKU (METOJ Iy3bIpbKa,
METOJ BbIOOpPaA, COPTUPOBKa BcTaBkaMu). COpTHpOBKa CiIUsiHUEM. bpicTpas copTupoBKa MaccuBa
(anroput™ QuickSort). JIBOWYHBII TOMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKM JBYMEPHBIX MAaCCHUBOB:
3aloJHEHUE JIBYMEPHOTO YMCIOBOTO MaccHBa IO 3a/JaHHBIM IpaBHUJIaM, TOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIEHUE MaKCUMyMa (MUHUMYyMa) U CYMMBbI 3JIEMEHTOB JIBYyMEPHOIO
MaccHBa, MEPECTaHOBKAa CTPOK M CTOJOLIOB JABYMEpPHOro MaccuBa. Pazpa®oTka mporpamm amis
pelleHHs TPOCThIX 3ajJay aHajdu3a JaHHBIX (OYMCTKAa MJaHHBIX, KIacCU(pUKalus, aHaIu3
OTKJIOHEHH).

HNudpopmManMoHHbIE TEXHOJIOTHH

TexcroBeiit mponieccop. PemaktupoBanue u ¢gopmaruponanue. IIposepka opdorpaduu u
rpamMMatuki. CpencTBa IMOMCKAa M aBTO3AMEHBI B TEKCTOBOM Iporeccope. Mcmonb3oBanue
ctiwieidl. CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKYMEHThl. CHOCkH, oriaBineHue. KosuiekTuBHas
pabota ¢ JokyMeHTaMHu. THCTpyMeHTHI pelieH3upOoBaHus B TEKCTOBBIX Iporeccopax. O6nayHble
cepBuchkl. JlemoBas mepenucka. Pedepar. [lpaBmia nutupoBaHus UCTOYHUKOB B O(QOpMIICHUS
oubmuorpaduueckux ccbuiok. OpopmileHne CUCKa JIUTEPaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOMN
BEPCTKOM TekcTa. TexHHueckue cpeacTBa BBoja Tekcra. Crenuain3upoBaHHBIE CpPEICTBa
pPENAaKTUPOBAaHUS MAaTEMAaTUYECKUX TEKCTOB.

Amnanu3 naHHbeIXx. OCHOBHBIE 33/1a4M aHAJIM3a JIAHHBIX: IPOTHO3UPOBAaHKE, Kilaccupukanus,
KJIaCTEpU3allks, aHAJIN3 OTKJIOHeHuH. [locienoBaTenbHOCTh pEllIEHUs 3ajad aHajln3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYMCTKA M OLIEHKAa KauyecTBa JAaHHBIX, BIOOp W/WJIM TOCTPOECHHE
MOJIeJ, TpeoOpa3oBaHUE NaHHBIX, BU3YyaIM3allUsl JaHHBIX, WHTEPIpPETAlUs pe3ysIbTaToB.
[TporpaMMHBIE CpeACTBA M HMHTEPHET-CEPBUCHI ISl 0OpabOTKM M NPEACTaBIECHUS JaHHBIX.
Bonwmme nannple. MammaHOE 00yueHne. IHTeUIeKTyallbHBIN aHATN3 JJaHHBIX.

AHanu3 JaHHBIX C IOMOIIBIO 3JIEKTPOHHBIX TaOJull. BbluMciaeHHE CyMMBI, CpeIHEro
apudMeTHuecKoro, HauOosblIero (HAMMEHBIIET0) 3HAYEHHUs JHana3oHa. BeruncieHue



Kod(puLIMeHTa KOPpENsAMH JABYX PAIOB AaHHBIX. [locTpoeHue cTONOUaTHIX, JUHEHUYATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB Gpynkuuil. [logbop nuuum TpeHa, pemeHue 3aaa4y
IIPOrHO3UPOBAHUS.

YucneHHOe pelieHre YpaBHEHHH C momouipio moadopa mapamerpa. OnTuMHuzamus Kak
IIOWCK HAWIy4lIero peleHus B 3aJaHHbIX YycnoBusx. lleneBas ¢QyHKIMs, orpaHUYeHHUs.
JlokanbHble U IN100AIbHBIM MUHMMYMbI LiesneBoi (yHkuuu. PemeHue 3amad onTHMM3aLUU C
HIOMOILBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKHU

Teopernueckue MoaXoApl K OICHKE KoindecTBa HMHGOpMauu. 3aKOH aJIUTHBHOCTH
unpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyna LllenHoHa.

Anroputmbl ckatust naHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKAaTHUS JAHHBIX C IOTEPSAMU. YMEHBIIEHHE TJIYyOMHBI KOJUPOBaHUS LIBETA.
OcHoBHbIe ueu aaroputmon cxatus JPEG, MP3.

CkopocTb mepenaud JaHHBIX. 3aBUCUMOCTb BPEMEHHU Iepefadyd OT HHGPOPMALMOHHOTO
00bEMa JIaHHBIX U XapaKTEpUCTHK KaHana cBs3u. [IpUyMHBI BO3HMKHOBEHHUS OIIMOOK IpU
nepenaye AaHHbIX. Kojpl, mo3possmone oOHapyKUBaTh U UCIPABIATh OLINOKH, BO3HUKAIOIIUE
npu nepenaude naHHbiX. Paccrosaue Xsmmunra. KogupoBanue ¢ moBTopeHuem OuTOB. Komb
X3MMUHra.

Cucrembl. KommoneHTBl cuctemMbl u uX B3aumojeiictBue. Cucremusii  3¢ddekr.
VYnpasnenue kak uHGOpMaIIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Monenu u  MopenupoBanue. Ilens  monenupoBanus.  CoOTBETCTBHE — MOJENN
MOJIEIUPYEMOMY O0OBEKTY WM Ipoleccy, Leau MojenupoBanus. GopManusanus MpUKIAIHbIX
3az1ad.

IIpencraBnenue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAE, YAOOHOM JJsi BOCHPHUSATHUS
yesoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXeMbl, TaOIUIbL, TpadUKH).

I'padpr. OcHoBHBIE TOHATHSA. Buabl rpagos. Omnucanue rpadoB C IMOMOIIBIO MaTpPHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTU. PeleHHe anropuTMHUYECKHX 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOEHHE ONTUMAIBLHOTO MyTH MEXAY BepIIMHAMH rpada,
ONpEICICHNE KOJWYECTBA PpA3JIMYHBIX IYTEHM MeEXAy BEpUIMHAMH OPHUEHTUPOBAHHOIO
alMKJINYECKOro rpaga).

HepeBbs. bunapnoe nepeBo. [lepeBbst noucka. CrnocoObl o0xona aepesa. IlpencraBnenue
apu(MeTHUECKUX BbIp@KEHUH B BHJE JepeBa. J[MCKpeTHble UIPhI JABYX HIPOKOB C IOJIHOH
uHpopmanueii. [loctpoenue nepeBa mnepebopa BapHaHTOB, ONKCAHHE CTPATETUH WIPHI B
TabnnyHON (hopme. BBIMTphILIHbIE U MPOUTPHILIHBIE TTO3UIMH. BHIUTPHIIIHBIE CTPATErHH.

CpencTBa UCKYCCTBEHHOTO MHTeIIeKTa. CepBUCHl MAIIMHHOTO TIEPEBOA U PACIIO3HABAHUS
ycTHOM peun. KorautusHbsle cepBuchl. neHTHGUKALNS U TOUCK U300pa’keHUH, paclio3HaBaHNe
mun. CamooOyuyaromiuecsi cucTeMbl. VCKYCCTBEHHBIM HWHTEIJIEKT B KOMIBIOTEPHBIX HUIpax.
Hcnonb3oBaHue  METOAOB  MCKYCCTBEHHOTO  HMHTEJIEKTa B OOYYalOIIMX  CHCTEMax.
Hcnonb30BaHue METOJIOB MCKYCCTBEHHOTO WHTEIUIEKTa B POOOTOTEXHUKE. VMHTEpHET Bellew.
ITepcrieKTHBBI Pa3BUTUS KOMIIBIOTEPHBIX HHTEIIEKTYaIbHBIX cUcTeM. HelipoHHBbIE CETH.

AJITOPUTMBI M IPOrPAMMHMPOBaHHeE

@opmManuzanus NOHATHS anroputMa. MammHa TeropuHra Kak yHHMBEpCAJIbHAasT MOJENIb
Berynciiennii. Tesuc U€pua—Triopunara. Mammna [locta. Hopmansubie anropudmer Mapkosa.
AJITOPUTMHUYECKH HEpa3pelIuMbIe 3aa4uu. 3ajadya 0cTaHOoBa. HEeBO3MOXKHOCTh aBTOMaTUYECKOM
OTJIIAJKU IIPOTPaMM.



OrneHka CIOXKHOCTH BBIYMCIEHHH. Bpems paGoTel u 00BbEM HCHONB3yeMON MaMATH, UX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEeHKa aCHMITOTHYECKOH CIOXHOCTH
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHOHN cioxHOCTH. Ilepebopubie anroputmsl. [Tpumepst
pa3IMYHbIX AJITOPUTMOB PELICHUS OJHOM 3aa4u, KOTOPbIE UMEIOT PA3JIMUYHYIO CII0)KHOCTD.

Ilouck mnpocTBIX 4YHMCEN B 3aJaHHOM JIHAlla30HE C IIOMOULIbK aJIrOPUTMa «PEUIETO
DparocheHay.

MHoropa3psiiHble Lejble YUCia, 3a/1a4i JITUHHON apu(pMETHKU.

CrnoBapu (accolMaTUBHBIE MAacCHUBbI, OTOOpaxeHus). Xom-tabmuubl. [locTpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBApsl /1JIsl 3a/laHHOIO TEKCTA.

AHanu3 TeKcTa Ha €CTECTBEHHOM sI3bIKE. BbIeneHne mocieqoBaTelbHOCTeH 1o m1alioHy.
Peryinsipublie BbipaskeHust. YaCcTOTHBIN aHAIM3.

Crexu. AHanu3 NMPaBUIBHOCTH CKOOOYHOTO BBIpaXKEHHA. BrrumcieHune apudmerudeckoro
BBIPA)KEHUSI, 3aIIMCAHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBaHue ouepenu A1 BpEMEHHOIO XpPaHEHUS IaHHBIX.

Casi3Hble criucku. Peannsanys creka n ouepeu ¢ MOMOIIBIO CBS3HBIX CIIMCKOB.

Anroputmbl Ha rpadax. [locTtpoeHne MUHMMAaJIbHOIO OCTOBHOIO JIEPEBAa B3BELICHHOT'O
CBS3HOIO HeopueHTHpoBaHHOro rpada. O6xon rpada B rmybuny. O6xon rpada B mHpUHY.
KonmdecTBo pa3nuyHbIX MyTeH MEXy BEpIIMHAMH OPUEHTHPOBAHHOTO AIIMKJINYECKOTO rpada.
Anroputm JleiikcTpbl. AnroputM ®noiga—Y opuiania.

JepeBbs. Peanuzanust aepeBa ¢ MOMOILBIO CCBIIOYHBIX CTPYKTYp. J{BomuHble (OMHApHBIE)
nepesbsi. [locTpoeHue nepeBa i 3aJaHHOTO apu(METHYECKOTO BhIpakKeHUs. PeKkypcuBHBIC
aIropuTMbI 00x0/1a fepeBa. Mcnonab3oBaHUe CTEKa U oYepen A 00X0/1a iepeBa.

JluHaMuuYecKoe TNPOrpaMMHUPOBAaHME KaK METOJ pEUIeHMs 3a7ad C COXPAHECHHUEM
IIPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJaud, pelmaeMbple C  IOMOIIBK  JUHAMHYECKOTO
IPOTPaMMHUPOBAHUS: BBIYHUCICHNUE PEKYPCUBHBIX (DYHKIMM, MOJCUET KOJIMYECTBa BapUAHTOB,
3a/1a4il ONTUMH3ALIH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMUpOBaHUU. OOBEKTHI U KIIACCHI.
CaoiicTBa U MeTObI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHan3. Pa3paboTka nporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. MHKancynauus, HacieqoBaHue, moJauMophusm.

Cpenpl ObicTpoit pa3paboTku mporpamm. [IpoextupoBanue uHTepdeiica MOIb30BaATEINS.
Hcnonb30BaHue TOTOBBIX YIPaBISIEMBIX 3JIEMEHTOB Ul OCTPOSHUS HHTepdeiica.

O030p s3bIKOB mporpammupoBaHus. [loHATHE O mapaaurmMax MOpPOrpaMMHUPOBAHMUSL.
W3y4eHne BTOPOTro sA3bIKa IPOrpaMMHUPOBaHUS.

HNupopManHOHHBIE TEXHOJIOTHH

Oranbl KOMIBIOTEPHO-MAaTEMaTUYECKOTO MOAETMPOBAHUS: TOCTAHOBKA 3aJ]aui, pa3paboTka
MOJIeJIM, TECTUPOBAHUE MOJIENH, KOMIIBIOTEPHBIH OKCIIEPUMEHT, AaHaJIW3 pPe3yJIbTaToB
MOJIETTUPOBAHUSI.

Juckperuzanusi TpU MaTeMaTHYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX IPOLIECCOB.
MogenupoBanue JABWXKeHHA. MojenupoBaHie OWOJIOTHYECKUX CHCTEM. MaremaTtudyeckue
MOJIEJN B SKOHOMUKE. BpIuncnuTenbHple SKCIIEPUMEHTHI C MOJIETISIMHU.

OOpaboTka pe3ynbTaToB »HKCHepUMEHTa. MeToJl HauMeHbUIIMX KBajpaToB. OIeHKa
YHCJIOBBIX TApaMETPOB MOJICIUPYEMBIX 0OBEKTOB U MpolieccoB. BoccTanoBenue 3aBucUMOCTER
M0 pe3yJibTaTaM 3KCIIEpPUMEHTA.

BepositHocTHbie Mozenu. Meroasl Monte-Kapino. WMuTtanmoHHO€ MOAEIMpPOBAHUE.
CucTteMbl MacCoOBOT0O 00CITYKUBAHMSL.

Tabnuunbie (pensnuoHHBIE) 0a3bl JaHHBIX. TabnWia — TMpeACTaBlIeHHWe CBEIACHUN 00
OOHOTHIHBIX O0OBekrax. [lone, 3ammuch. Kimrou Tabmmmpl. Pabora ¢ roroBoii 0a3oi JaHHBIX.



3amonHeHue 0a3bl NaHHBIX. [loMCcK, COPTUPOBKA M (HIIBTpAIHs JaHHBIX. 3alpOChl HA BBIOOPKY
JIAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiembie 1moJjs B 3ampocax.

MmuoroTtabauunbsle 0a3bl JaHHBIX. THIBI CBsI3ed Mexny Tabmunamu. BHemnHuil ximou.
[{emocTHOCT 06a3bl JAaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

OcCHOBHBIE TIPUHITUIIEI HOpMAaJW3alMK 0a3 JaHHBIX. SI3bIK ympaBieHus maHHbIMH SQL.
Co3manre TpoCThIX 3ampocoB Ha s3bike SQL Ha BBHIOOPKY MaHHBIX M3 OJHON TaOJIMIIBL.
Hepensinuonnslie 6a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBbI

HNutepner-npunoxenus. [lonsTue o cepBepHOl U KIMEHTCKOW 4YacTsax cairta. TexHosorus
«KIJIUEHT — cepBepy, e€ nocTonHcTBa U HepocTatku. OcHOBHI si3bika HTML 1 kackaaHbIX Tabnui
ctuett (CSS). Cuenapuu Ha si3b1ke JavaScript. @opmbl Ha BeOCTpaHHUIIE.

Pa3memenue Be6-caiiToB. Ycimyra xoctuHra. 3arpyska ¢aiioB Ha CaidT.

BBon m300pakeHU ¢ HMCMOJIB30BAHUEM PA3THUYHBIX MU(PPOBBIX YCTPOUCTB (IIMGPOBHIX
¢doroanmapaToB ¥ MUKPOCKOIIOB, BUICOKaMep, CKAHEPOB U JPYTUX ycTpoiicTB). I'paduueckuit
penaktop. Paspemenne. KaapupoBanue. VcmpaBieHue mepcrneKTHBBL. [ ucTorpamma.
Koppekuust ypoBHe#, koppekiusi 1Beta. OOeciBeurBaHHE IBETHBIX H300pakeHuid. PeTyb.
Pa6ota ¢ o6mactsimu. OUIBTPHIL.

Mmuorocnoitasle uzo0paxkeHusi. TexcroBble cimou. Macka cnosi. Kananel. CoxpaHeHue
BbiZicIeHHOW oOnactu. IloaroroBka winmocTpanuii  aisi  BeO-callToB.  AHHUMUPOBAHHBIC
U300paxeHusl.

BekropHas rtpaduka. I[lpumuteBel. V3MeHeHue TOpsaka 3JICEMEHTOB. BbIpaBHHBaHHE,
pacnpenenenne. ['pynnupoBka. Kpusbie. ®opMmarbl BEKTOPHBIX PUCYHKOB. lcrnonb3oBaHue
KOHTYpOB. BekTopu3zanius pacTpoBbIX H300paskeHUH.

[IpyHIMIBI TOCTPOEHUS W PENaKTHUPOBAHHs TPEXMEPHBIX Mojeseil. CeTodyHble MOJIENH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB oOcBenleHus. Kamepsl. AJIUTHBHBIE TEXHOJIOTUU
(3D-mpunTeps). [ToHATHE 0 BUPTYAILHON PEaTbHOCTH M JOMOJTHEHHON PeaTbHOCTH.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS TIPOI'PAMMBI ITO
HH®OPMATUKE HA YPOBHE CPEJHET'O OBIIIET'O OGPA30BAHUA
JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh U  CIHOCOOHOCTH OOyYarommxcs
PYKOBOACTBOBAaTbCS  CHOPMUPOBAHHON  BHYTpPEHHEH  MO3MIMEH  JIMYHOCTH, CHUCTEMOU
[IEHHOCTHBIX  OPUEHTAIMii, TO3UTHUBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJIULIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHNE )KU3HEHHOTO OMbITa U OIbITa
NESTEIbHOCTH B TIpoOIlecce peaju3allid CpPeACTBaMU y4eOHOTO TpeaMeTa OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHON AEATEIBHOCTH.

1) rpaxIaHcKOro BOCIIMTAHMSA:

OCO3HAaHWE CBOUX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBAKECHHE 3aKOHa U
MpaBOMOPAJIKA, COOJIOJIEHUE OCHOBOTOJATAIOIIMX HOPM HWH()OPMAIMOHHOTO TIpaBa U
UH(POPMALIMOHHOM 0€30M1acHOCTH;

TOTOBHOCTH MPOTHUBOCTOSTH HACOJOTMH OKCTPEeMH3Ma, HallMOHAlM3Ma, KceHodoOuwu,
TUCKPUMHUHAIIMKA TIO COIMAIIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHANBHBIM TPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) MATPUOTHYECKOr0 BOCHUTAHMA:

IIEHHOCTHOE OTHOIICHUE K MCTOPHUYECKOMY HACIEIuIo, MOCTHXEeHUsSM Poccuu B Hayke,
HUCKYCCTBE, TEXHOJOTHIX, TOHMMaHWE 3HAa4YeHUsT WHOOPMATUKM KAaK HAYKH B IKU3HHU
COBPEMEHHOTO O0IIECTBa;

3) AYyXOBHO-HPABCTBEHHOTO BOCIIMTAHUSI:



c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OIICHHWBATh CUTYAIMIO W NMPHHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B ceTH VIHTepHET;

4) 3CTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUICHHE K MHDPY, BKJIIOYAs OSCTCTUKY HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CHOCOOHOCTh BOCIIPHHUMATh Pa3jIMYHbIC BUIBI HCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
UCTIOJI30BaHUH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢uznyecKoro BoCHuTaAHUA:

c(OPMUPOBAHHOCTh 3JIOPOBOTO U Oe3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOTO
OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO, B TOM YHCIIE 32 CUET coOIrofeHust TpeOoBaHUil Oe30macHoi
HKCIUTyaTaI[H CPEACTB NH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIA;

6) TpyaOBOro BOCHIMTAHMS:

TOTOBHOCTh K aKTHBHOM JIEATEILHOCTH TEXHOJIOTUYECKON M COIIMAIbHON HAMPaBJICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBAaTb W CAMOCTOSITEILHO  BBINOJIHATH — TaKYHO
NeSITeIIbHOCTb;

uHTepec K chepam mNpodecCHOHANBHON AEATEIbHOCTH, CBS3aHHBIM C HH(OPMATHKOM,
IpOTPaMMHUPOBAaHUEM M HMH(OPMAIIMOHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTHIKCHHSIX
HayKd WH(GOPMATHKH M HAayYHO-TEXHHYECKOTO MIpOrpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oyaymieit mpodeCCuu 1 pealin30BhIBAThH COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BAaHUIO HA MPOTSHKEHHH BCEH
KHU3HH,

7) 3KOJOrHYecKOro BOCIMTAHMSA:

0CO3HaHME II100ATBHOI0 XapaKkTepa HKOJOTHUECKUX MPOo0JieM U MyTel UX pelieHus, B TOM

qucie ¢ y4€TOM BO3MOKHOCTEH MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAYKH, JOCTIKCHHUSIM HAyYHO-TEXHUYECKOTO IMPOrpecca W OOMIECTBEHHOW MPAKTHKH, 33 CUET
NOHMMAaHHUS  PONM  WHPOPMALMOHHBIX  PECYpCcOB, HWH(POPMAIMOHHBIX  TPOIECCOB U
MH(OPMAIIMOHHBIX TEXHOJOTHIA B yCIOBHSIX IUGPOBON TpaHCHOpPMAIMU MHOTHX Cep KU3HU
COBPEMEHHOI'0 00IIEeCTBa;

OCO3HaHME IIEHHOCTH HAyYHOW MAEATENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO H
HCCJIEIOBATENBCKYIO ACSITENbHOCTh MHANBUAYAIBHO U B TPYIITIE.

9) 3MOUMOHAJILHBII HHTEIEKT, IIPE/IONIaralomnii cOpMHUPOBAHHOCTS!

CaMOperyJIHpPOBaHUS, BKITIOYAFOTIETO CaMOKOHTPOJIb, yMEHHUe MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K OSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPCHHEH MOTHBAIlMH, BKJIIOYAIONICH CTpeMJICHHE K JOCTH)KCHHUIO IENH H YCIexXy,
ONTUMHU3M, HHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh, UCXO/S U3 CBOUX BO3MOXHOCTEW; SMIATHH,
BKJTIOYAIOILIEH CIOCOOHOCTh MOHUMATh SYMOILMOHAIBHOE COCTOSIHUE JPYTUX, YUUTBHIBATH €T0 MPU
OCYILECTBIEHUH KOMMYHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JIPYTHMH
JFOIBMU, 3a00THTHCS, IPOSBIISITh HHTEPEC U Pa3pemiaTh KOHMIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATbBI
B pesynprare m3yueHus HMHPOPMATUKH HaA YpPOBHE CpEAHETro oOImero oOpa3oBaHUS Y
obOyuvaromerocss OyayT copMUpOBaHBI MeETalpeAMETHBIC PE3YJbTAaThl, OTPAKCHHBIC B
VHHUBEPCAThHBIX YUEOHBIX NEHCTBUSAX, a UMEHHO — IMO3HABAaTENbHbIC YHUBEPCAIbHBIC yUeOHBIS



NEUCTBUS, KOMMYHHMKATHUBHBIC  YHUBEpPCAJIbHBIE  y4eOHBIC  JICUCTBHUS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yueOHbBIE ICUCTBUS, COBMECTHAS JCSITEILHOCTD.
Ilo3naBaTebHBbIE YHUBePcAJIbHbIE YUeOHbIEe 1eiCTBUS

basoevie nozuueckue oeiicmeusn:

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh M aKTyallu3UpOBaTh NpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IJI CPaBHEHUS, K1accu(UKAIIK U
0000111eHM;

OTIpEeICTIATH 1NN JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHXKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U MTPOTUBOPEUUS B pacCCMaTPUBAEMBIX SBJICHUSIX;

pa3pabarhiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIINUXCS MAaTEPUATBHBIX H
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBATh M BBHINOJMHATH pabOTy B YCIOBUSIX PEAIbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3zoevie uccneoosamenvckue deiicmeusn:

BJIAJICTh HABBIKAMHM Y4€OHO-HCCIIEIOBATENBCKOM U MPOEKTHON NEATeIbHOCTH, HaBBIKAMU
paspeteHus mpodseM, CIoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TMOUCKY METOJIOB
pelieHus MPakTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B ITO3HAHMUS;

OCYIIECTBIATh Pa3NWYHbIE BUABl JAEATEILHOCTH IO MOJYYEHUIO HOBOIO 3HAHHUA, €ro
MHTEPIIPETAIMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3NIMYHBIX Y4EOHBIX CUTYallUAX, B TOM
qHCIie TPU CO3AaHUU YUEOHBIX U COIIMATBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJ€Th HAyYHOW TEPMHUHOIIOTHUEH, KITFOUEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B OOpa30BATEIILHOW JESITEIIBHOCTH M
YKU3HEHHBIX CUTYaITUsX;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyaJU3MpOBaTh 3a7ady, BBIJABUTATh
TUNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHhI IS JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PEUICHUS 3a/1a4ll Pe3yIbTaThl, KPDUTUYECKU OIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OILIEHKY HOBBIM CHUTYyallUsIM, OIICHHBATh MPHUOOPETEHHBIA OMBIT; OCYIIECTBISATH
IeJICHAITPABICHHBIA TOUCK TIEPEHOCa CPEACTB U CIOCOOOB ACHCTBHA B TPO(ECCHOHATBHYIO
cpeny;

yMETh TEPEHOCHUTh 3HAaHWS B  TIO3HABATEIBHYI0O M  NPAKTUYECKYyl0  00OJacTu
KU3HEICATCIIbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJCH, NpeiaraTh OPUTHHAIBHBIE MOAXOJIbI W pEIICHUS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHUS.

Paboma c ungpopmayueii:

BIIQJIETh HABBIKAMH TIOJY4eHHS HWH(OpMANMM W3 HMCTOYHHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJIATh IOUCK, AaHalu3, CHUCTEeMAaTHU3alMI0 M HHTEpIpeTaIfio
uH(pOpMaLIMU PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ yuéTOM Ha3HaueHUs MHPOpPMAIUU U LEIeBOU
ayJIMTOPUH, BBIOUPAs ONTHMAIBEHYIO (OpPMY MIPEICTABICHUS U BH3yaIU3alliu;



OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh WH(POpPMAIUHU, €€ COOTBETCTBHE IPABOBBIM M
MOPAJIbHO-3TUYECKUM HOPMaM;

MCIOJIb30BaTh CPENICTBA MH(DOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOACHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PECypcocOepe:KeHusl, MPABOBBIX M ATHYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

BJIQJIETh HAaBBIKAMU pPACIO3HABaHHUS M 3allUThl  HMHQOpManuM, HHYOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

Obwenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX c(hepax KHU3HU;

pacmo3HaBaTh HEBEpOAIbHBIE CpPEACTBA OOINCHHUS, MOHUMATh 3HAYECHUE COLUATBHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHUTKY KOHMIUKTHBIX CUTYAIHM U CMSATYATh KOH(QIUKTHL;

BIIQ/IETh Pa3IMYHBIMH CIIOCOOaMH OOIICHUS U B3aHMMOJCHCTBUS, apryMEHTHPOBAHHO BECTU
JTUAJIOT, YMETh CMSTYaTh KOH(GIMKTHBIE CUTYAIUH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C MCIOJb30BAaHUEM S3BIKOBBIX
CPEICTB.

Coemecmnasn oesamenbHOCMb:

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHON PabOTHI;

BBHIOMPATh TEMATHKY U METOAbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4JeHa KOJUIEKTHBA;

MPUHUMATh LI€JI COBMECTHOM JI€ATE€IBbHOCTH, OpPraHU30BBIBATH M KOOPJAUHUPOBATh
JIEHUCTBHUS 110 UX JTOCTUKEHUIO:

COCTaBJIATH TUIaH JEHCTBHIA, pacpeAeNsiTh PO ¢ YIETOM MHEHHI Y4aCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OIICHUBATh Kaue€CTBO CBOETO BKJIA/Ia U KXKJIOTO YYaCTHHUKA KOMAaH Il B OOLTUI Pe3yJIbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIC TPOEKTHI, OIEHUBATh WJIEW C TO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATErMUYECKOE IMOBEACHUE B PA3JIUYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCaJIbHbIC y4eOHbIE 1€ CTBUSA

Camoopzanuzayus:

CaMOCTOSITENTLHO OCYIIIECTBISITh IO3HABATEIBHYIO NI€ATEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJayll B OOpa30BATEIBHOW JEATEIBHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTAaBJISATh IJIAH PEHICHUs MPOOJEeMBbl C YUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

paciupsaTh paMKH y9eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHUBATh MIPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh ()OPMHUPOBAHUIO W TPOSIBICHUIO IIMPOKOW SPYAUIIUHA B Pa3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.

Camokonmpos:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHBBI B JI€ATEIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJICTh HABBIKAMU MIO3HABATEIILHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUH U
MBICTTUTENILHBIX MPOIECCOB, UX PE3yIbTAaTOB M OCHOBAaHWM, MCIOIB30BaTh MPUEMBI pediekcun
JUISL OLIGHKY CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

OIICHUBATh PHCKHU M CBOEBPEMEHHO MPUHUMATH PEUICHHUS 110 MX CHUKCHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH.

Hpunamusn ceds u opyaux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

B npouecce usyuenus Kypca ungpopmamuxu yenyonénnoco yposua e 10 knacce
odyuarouwumuca oyoym 0ocmuzHymel cieoyroujue npeomMemHuosle pe3yibmamnol:

BIIQJICHUE MPEJCTaBICHUSIMH O poJid MHGOpPMAIMM M CBS3aHHBIX C HEH MpOIeCCOB B
IpUpoOJie, TEXHUKE M OOIIECTBE, MOHATHIMH «HH(POpPMAIUL», «MHOOPMALMOHHBIA MPOIECCH,
«CHUCTEMay, «KOMIIOHEHTHI CHCTEMBI», «CUCTEeMHBIH 3(dexT», «uHpOopMalOHHAsS CUCTEMAY,
«cucTeMa yrpaBJICHUS;

BJaJICHHE MeToJaMu Tmoucka wuHpopMamuu B ceTun HHTEpHET, yMeHHE KPHUTHYECKH
OLIEHUBATh WH(OPMAIIHIO, TIOTYUYECHHYIO U3 ceTn VHTepHeT;

YMEHHE XapaKTepHU30BaTh OOJBIINE JaHHBIC, MPUBOJUTH NPUMEPHl HCTOYHUKOB UX
NOJIyYCHUsI W HAIPABJICHHS HCIIOJIB30BAaHMS, YMEHHE KIACCH(PHIMPOBATh OCHOBHBIC 3a/1a4d
aHayM3a JaHHBIX (IMPOTHO3UpOBaHME, KiaccuUKalys, KIacTepu3allvs, aHaTUu3 OTKIOHEHMIA),
MOHMMAThH IOCIIEOBATEIBHOCTh PEIICHUS 3ajady aHalMu3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OUMCTKAa M OIEHKAa KauecTBa JaHHBIX, BHIOOp W/MIM TOCTPOCHHUE MOJETH, IpeodpazoBaHUe
JTAHHBIX, BU3yaJu3alus JaHHBIX, HUHTEPIIPEeTalus Pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX TIPUHITUIIOB YCTPOWCTBA W (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX W  MOOWIBHBIX KOMITBIOTEPOB, TCHJICHIUN pPa3BUTHS  KOMITBIOTEPHBIX
TEXHOJIOTHIA;

BJIaJICHNEC HaBBIKAMU pPabOTBl C ONEpAIMOHHBIMH CHCTEMAaMH, OCHOBHBIMH BHIaMHU
MPOrPaMMHOTO OOecTieueHus AJis pelieHus] ydeOHbIX 3a/1a4 10 BRIOPaHHOM Clielnaan3aluy;

HAJIMYUE TIPEJICTABICHUI O KOMIBIOTEPHBIX CETAX U UX POJH B COBPEMEHHOM MHpE, O
0a30BBIX TMPHUHIIMIIAX OpPraHU3alUU W (QYHKIMOHHUPOBAHUS KOMITBIOTEPHBIX CeTeil, 00 0O0IImX
MPUHIIMIIAX pa3paboTKu U GYHKITMOHUPOBAHUS HHTEPHET-TIPUIIOKECHHUIA;

MOHUMaHHE yrpo3 MHPOPMALMOHHON 0€30MacCHOCTH, WCHOJIb30BAHUE METOJOB M CPEICTB
NPOTHBOACHUCTBUSL ATHM YIrpo3aMm, COOJIOZCHHE Mep O€30MacHOCTH, MPEIOTBPAINAONINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHANBHBIX JaHHBIX, COOJIOJCHUE TPEOOBAHWA TEXHUKU
0€30IaCHOCTH ¥ TUTHEHBI TIPH padoTe ¢ KOMIBIOTEpAMH M APYTHMH KOMITOHEHTaMH IH(poBoTro
OKpY)KEHHsI, TTOHHMMaHHE IPAaBOBBIX OCHOB HCIIOJNB30BaHUS KOMITBIOTEPHBIX Iporpamm, 0a3
JTaHHBIX 1 paboThI B ceTH MHTEpHET;

MMOHMMAaHWE OCHOBHBIX MPHUHIUIIOB JUCKPETU3AlMK Pa3IUYHBIX BUAOB HH(OpPMAIIHH,
YMEHHE OIpenesaTh HHHOPMAIMOHHBIA 00bEM TEKCTOBBIX, IpaUueCKUX M 3BYKOBBIX JaHHBIX
IpH 33JaHHBIX TTapaMeTpax JUCKPETU3aIluU, YMEHHUE OINPENesITh CPEIHIOK CKOPOCTh Mepeadyn
JTAHHBIX, OLIECHIBATh N3MEHEHHE BPEMEHH TIepe/iayr PU H3MEHEHUH HH()OPMAIIHOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTHK KaHaia CBS3H;

YMEHHE HCIONb30BaTh IMPU PEIIEHWH 3aJady CBOMCTBAa MO3UI[MOHHOM 3amUCcH 4wucen,
aIropuT™Ma MOCTPOCHUS 3aMUCH YHCIAa B TMO3UIMOHHOW CHCTEME CYHCIEHUS C 33JaHHBIM
OCHOBAHMEM U TIOCTPOCHHUS YHCIIa 0 CTPOKE, COAEpIKaIlleld 3alnuch ATOTO YHCIIA B MO3UITMOHHON



CUCTEME CUHCIICHUS C 33JJaHHBIM OCHOBAaHUEM, YMEHHE BBHITIOTHATH apU(YMETHICCKHIE OTepaIiuu
B MTO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHE BBITIOJIHATH MPEOOPa30BAHUS JIOTUIECKUX BBIPAKEHUH, UCTIOIB3Ys 3aKOHBI alreOphl
JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKCHHWE B IU3IBIOHKTUBHONH W KOHBIOHKTHBHOU
HOpPMaJIBHBIX (popMax 1Mo 3alaHHOW TaOJHIle MCTUHHOCTH, UCCIENI0BaTh 00JacTh MCTHHHOCTH
BBICKa3bIBaHUS, COACPIKAIICTO TEPEMEHHBIC, pellaTh HECIOXHbBIC JIOTMYCCKHE YPAaBHEHUS W
CHCTEMBI YPaBHCHHUIA;

MMOHMMaHHEe 0a30BBIX AJITOPUTMOB 00PaOOTKH YMCIOBOM M TEKCTOBOM MH(OpMaInu (3amuch
Yrcea B MO3UIIMOHHOW CHUCTEME CUMCIICHHS, HaXOXKICHUE BCEX MPOCTHIX YHCET B 3aJlaHHOM
nuana3oHe, 00paboTka MHOTOPA3PSIHBIX IENBIX YHCEN, aHAJTN3 CUMBOJBHBIX CTPOK U JAPYTHUX),
QITOPUTMOB TIOMCKA U COPTUPOBKH, YMEHHE OMNPEICISITh CIOKHOCTh HM3y4aeMBIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHUPOBAHHE SJIEMEHTOB MacCHBa, COPTUPOBKA MAacCHBA, MepeOOpHbBIE
QITOPUTMBI, JBOWYHBIA TOWCK) W MPHUBOJIUTH MPUMEPHl HECKOJIBKUX aIrOPUTMOB Ppa3HOUN
CJIOKHOCTH JIJISl PEIICHUSI OJTHOM 33/1auu;

BJIaJICHUE YHUBEPCAJIBHBIM S3BIKOM IPOrpaMMUpPOBaHUs BbICOKOro ypoBHs (Python, Java,
C++, C#), npencraBieHHs MM O 0a30BBIX THIAX JaHHBIX M CTPYKTypax HTaHHBIX, YMEHHE
UCIIOJIB30BaTh OCHOBHBIC YIPABJSIFOIINE KOHCTPYKIIMM, YMEHHE OCYIICCTBISATh aHAaJH3
MPEIUIOKEHHOW TPOTPaMMBIL: OMPEIEIATh PE3yJabTaThl PaOOTHI MPOTPAMMBI TPU 3aIaHHBIX
UCXOJHBIX JAHHBIX, ONPEACIATh, MPU KAKUX HCXOTHBIX JIAHHBIX BO3MOXHO TIOJNy4eHUE
YKa3aHHBIX PE3yJbTAaTOB, BBISBISTH JIaHHBIC, KOTOPHIE MOTYT NMPHBECTH K OIIMOKE B pabote
POrpaMMBbl, HOPMYITHPOBATH MPEATIOKECHHUS 0 YITYUIISHUIO TPOTrPAMMHOTO KOJIa;

YMEHHUE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC TOKYMEHTHI H JICMOHCTPAIIMOHHBIC
MaTepuaibl C HCIOJb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIauHBIX CEPBHCOB;

YMEHHE HCIIONb30BaTh AJIEKTPOHHBIE TaOMHUIIBI IS aHAlu3a, MPeACTaBIeHUs U 00paboTKH
JAHHBIX (BKJIOYash BBIYUCIICHUE CYMMBI, CpPEIHETO apu(METHYECKOro, HAMOOJBIIETO W
HAaUMEHBIIIETO 3HAYCHH, PEIICHNE YPABHCHHA, BBIOOP ONTUMAIIBHOTO PEIICHUs, 000D JTHHUU
TPEH/Ia, pelIeHNe 3a1a4 IPOTHO3UPOBAHUS).

B npouecce uzyuenus Kypca ungpopmamuxu yznyonémnnozo ypoeusa ¢ 11 knacce
odyuarouwumuca 0yoym 0ocmuzHymel ciedyroujue npeomMemHusle pe3yibmamnol:

YMEHHE CTPOUTHh HEPAaBHOMEPHBIE KOJBI, JOMYCKAIONIMe OJHO3HAYHOE JEKOJIWPOBAHUE
cooOmeHuit (mpeuKCHbIE KOJbI), MCIOIB30BaTh MPOCTEUIINE KOAbI, KOTOPBIC IO3BOJISIOT
oOHapyXUBaTh U UCIPABIATH OMMOKY MpU TIEepeaade JaHHBIX, CTPOUTH KOJI, 00eCTIeUnBAIOIIUI
HAaUMEHBIIIYI0 BO3MOXHYIO CPEIHIOI JIMHY COOOIIEHUS MPH W3BECTHOH YacTOTE CHUMBOJIOB,
MOSACHATH MPHUHIMUIIBI pa6OTBI IIPOCTHIX AJITOPUTMOB CKAaTUA JAaHHBIX,

YMEHHE pelIaTh aJIrOpUTMHUYECCKUE 3a/Jadd, CBS3aHHBIC C aHaTu30oM rpadoB (3aga4uu
IMOCTPOCHUA ONTUMAJIBHOI'0 IIYTH MCXKAY BEpIIMHAMH rpa(ba, OMMpECACIICHUA KOJIMYCCTBA
pa3IMYHBIX MyTeH MeEXIy BepIIMHAMH OPHEHTUPOBAHHOTO AalMKIMYeCKOro rpacda), yMeHue
WCIIONIb30BaTh JIEPEBbS MPU aHAIM3E H TMOCTPOCHHUH KOJOB W I MPEACTaBICHUS
apuMeTHUUECKUX BBIPAXKECHHH, MPU PEIICHUU 3a7ad MOUCKAa U COPTUPOBKHU, YMEHHE CTPOUTH
JIEPEeBO WIPHI MO 33aJaHHOMY alTrOpUTMY, pa3pabaTeiBaTh M OOOCHOBBIBATH BBIUTPHINIHYIO
CTpPATETHUIO UTPHI;

yYMEHHUE pa3pabaThiBaTh M PEaTH30BHIBATh B BUAE MPOTpaMM 0a30BbIC alrOPUTMBI, YMEHUE
UCTIOJIB30BaTh B MPOTPaMMax JaHHBIC PA3JIMYHBIX THUIOB C Y4ETOM OTpaHWYCHUI Ha TUara3oH
UX BO3MOXHBIX 3HAYCHWH, MPHUMEHATh IMPH PEHICHUH 33734 CTPYKTYPHl JaHHBIX (CIHCKH,
CIIOBapH, CTEKH, OYEpeNIu, ACPEBbs), HCIOIH30BaTh 0Oa30BBIE OMEpAllH CO CTPYKTypamu



JAHHBIX, IPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIC MOANPOrpaMMBI I 00paOOTKU YHCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJb30BAaTh MPH pa3paboTKe MporpaMm OuOIMOTEKH
HOJIPOrpaMM, 3HATh (YHKIMOHAIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJBHBIX CPEICTB CpEIbl
pa3paboTKH, YMEHHE HCIIOJIb30BaTh CPEJICTBA OTJIAAKHU MPOTPaMM B Cpejie IpOTrpaMMUpPOBAHUS,
YMEHHUE IOKyMEHTHPOBATh IPOTPAMMBEI,

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHHE OCHOBHBIMH CBEIICHHMSMH O 0a3axX JaHHBIX, X CTPYKTYpE, CPEICTBAX CO3JAHHS H
paboTHl C HUMH, YMEHHUE UCIIOJIB30BaTh TaOIMYHbIE (PEAIMOHHBIE) 0a3bl TAHHBIX (COCTABIIATH
3anpockl B 0a3ax JaHHBIX, BHIOJIHATH COPTUPOBKY U TIOMCK 3aIucel B 0a3e JaHHBIX, HAIIOJIHATh
paspaboTaHHyro 0a3y TaHHBIX) U CIIPABOYHbIC CUCTEMBI;

YMEHHUE HCIOJb30BaTh KOMIBIOTEPHO-MAaTEeMaTHUYECKUE MOJAETH U aHan3a OOBEKTOB U
nporeccoB: (OpMYyIHpPOBATh LEAb MOJCIUPOBAHMS, BBIIOMHATH AaHAJIM3 PE3YJIbTATOB,
NOJYYCHHBIX B XOJI€ MOJECIMPOBAHUS, OILEHHBATH COOTBETCTBUE MOJIEIH MOJCIHPYEMOMY
00BEKTY HITU MPOLIECCY, MPEICTABIIATH PE3yJIbTaThl MOJICIUPOBAHHUS B HATJISTHOM BHUJIC;

YMEHHUE OpPraHH30BBIBATh JIMYHOEC HH(POPMALMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAHUEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCYJapCTBEHHBIX yCIYT, MUPPOBBIX 00pa30BATEIBHBIX CEPBUCOB;

MOHMMaHWE OCHOBHBIX MPHHIHUIIOB PaOOTHI, BO3SMOXXHOCTEH W OTpaHUYCHHS MPUMEHEHHUS
TEXHOJIOTUH MCKYCCTBEHHOTO MHTEJUIEKTa B PA3NMYHBIX OOJIACTSIX, HAIMYHE TPEACTABICHUN O
Kpyre pelmaemMblX 3a7ad MalmuHHOTO oOydeHHs (pacro3HaBaHWs, KilacCU(DUKAIUU U
IPOTHO3UPOBAHUS) HAJIMUUE MPEICTABICHUH 00 NCTIOIh30BAHUN HH(POPMAITMOHHBIX TEXHOJIOTUI
B Pa3JIMYHBIX MPO(ECCHOHANBHBIX cdepax.



TemaTn4yeckoe nuiannpoBanue ydeonoro npeamera «Mapopmaruka» B 10-11 kiaaccax

No HaumeHoBaHue pa3jiesioB H TeM Y4eOHOI0 NMpeaMeTa KoJsinyecTBo yacoB DJIeKTpOHHbIEe HH(POBbIE 00pa3oBaTe/IbHbIE
n/n Bcero Kontp | IlpakTnu pecypchl
0JIbHBI €CKHUX
X padoTt
padoT
10 knacc (136 yacoB)

Pa3nea 1. udpoBasi rpaMOTHOCTH 24 2 4
11 Komrmprorep — yHUBEpCaIbHOE YCTPOHCTBO 00padOTKH 6 1

JTAHHBIX
1.2 [IporpammHoe obecrieueHre 6 1
1.3 Komnbrorephsie cetu ) 1
1.4 WNudopmannonnas 6€301macHOCTb 7 1 2

Pa3nen 2. TeopeTnueckue oCHOBbI HHPOPMATUKHI 40 1 4
2.1 [IpencraBnenre nHGOPMAIIMHN B KOMITBIOTEPE 19 2
2.2 OCHOBBI AJITE€OPHI JIOTHKH 14 1
2.3 Kommnbrotepraas apudmerrnka 7 1 1

Pa3nen 3. AiropuT™Mbl M IpOrpaMMHpOBaHue 44 1 22
3.1 BBenenue B nporpaMMupoBaHue 16 3
3.2 BcenomorarenbHble anropuTMBl 8 4
3.3 YucneHHbIe METOIBI 5 3
3.4 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX TAHHBIX ) 3
3.5 AnropuT™MBI 00pabOTKH MacCCHBOB 10 1 9

Paznen 4. UngopmManoHHbIE TEXHOJIOTHHT 14 1 8
41 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 3
4.2 AHamn3 JaHHBIX 8 5

IloBTOpEHUE 14 1

11 knace (136 yacoB)

Pasznen 1. TeopeTuueckne 0CHOBbI HHPOPMATHKH 18 1 6

1.1 Nupopmanust 1 nHGOPMAIMOHHBIE POLECCHI 10 1 4




1.2 MonenupoBanue 8 2
Paszzmen 2. AJIropuT™MbI H IPOrpaMMHPOBAHIE 50 17
2.1 DieMEeHTBI TEOPUH aITOPUTMOB 6 1
2.2 AJITOPUTMBI ¥ CTPYKTYPBI JTaHHBIX 28 11
2.3 OCHOBBI 00BbEKTHO-OPHEHTUPOBAHHOTO ITPOTPAMMHUPOBAHHSI 16 5
Pa3znen 3. UudopManoHHbIe TeXHOJIOTHH 48 20
3.1 KoMITbroTepHO-MaTeMaTHIECKOE MOICTTHPOBAHIE 8 4
3.2 ba3bl nanHBIX 10 4
3.3 Be6-caiitb 14 4
3.4 KommbrotepHast rpaduka 8 5
3.5 3D-mozenupoBanue 8 3
IloBTOpEHUE 20




