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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YpOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
pOrpamMMbl BOCTIUTAHHUSI.

[Iporpamma o nndopmaTrke 1a&T NpeACTaBICHHUE O IEJIsIX, 001Iel CTpaTeruu
oOy4eHHUsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 pemeTa
«Mupopmatukay Ha yrIyOJIEHHOM YpOBHE, YCTAHABJIMBAET 00s3aTEIbHOE
IPEeIMETHOE COJEpIKaHUE, IPETyCMATPUBAET €0 CTPYKTYPHUPOBAHUE 10 pa3einaM
U TeMaM Kypca, ONpejessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
Na€T MPUMEPHOE paclpesesieHue Y4YeOHbIX YacoB MO TEMaTHUECKUM pasJesaM
Kypca ¥ PEKOMEHIyemMylo (TPUMEpHYI0) IMOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
y4éTOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKHA y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpamMma 1o nH(pOpPMATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKU Y4eOHOTo MarepHasa sl KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COJIEPKATEIIbHOTO HAIOJHEHUS PAa3HOTO BHUAA KOHTPOJS (TPOMEKYTOYHON
aTTecTaluu oOydaromuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHON UTOTrOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOIO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JUCHUIUIMHBI, HW3y4Yaroei
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE = 0O0NIacTM  TpPUMEHEHUs  WH(GOPMATHUKH, TPEKIE  BCEro
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COITUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeaHEro 00Iero o0pa3oBaHUs SBISECTCS
3aBEpIIAIONIMM JTallOM HEMPEpPhIBHOW TOJATOTOBKH OOYYarOIUXCS B 00JacTh
UHPOPMATUKA U WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJiep)KaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOIO 00IIEero oOopa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHUE, MHTEPIPETALNI0O U 0000IIeHHE
ATOTO OIBITA.



Pesynbprarel  yrimyOnéHHOTO YpOBHS H3yueHHsT ydeOHOro mpeamera
«MHdopmaTtukay OpPHUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0nacTsax. OHM BKJIIOYAIOT B ceO0s:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aHMOCBS3€H, CTOCOOHOCTH JJIEMOHCTPUPOBATH PA3INUHbIC TIOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE JUI1 MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTAapHsl JaHHOU
npeaMEeTHOM 00J1acTu;

HaJMyue TPEACTaBICHUM O JaHHOW MPEIMETHOW O00JIACTH KaK IE€JIO0CTHOM
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHHUs MH(MOpPMATHKUA 00€CIeYnBAETCA
LeJI€HANPABICHHAs] TOJITOTOBKA OOyYarONIMXCSd K MPOJIOJDKEHUIO 00pa30BaHUs B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEINOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
mporpaMMHasl MHXEHepHs, HHPOpMalMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWIIbHBIE CHUCTEMBl W CETH, OOJIbLIME JaHHbIE U
MalIMHHOE O0O0y4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro mnpeamera «WHpopmatuka» Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCsS MHPOPMAIIMOHHOTO 00IIecTBa
U BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydeHHE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(OpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUW  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTO, KyJIbTYPHOI'O, HOPUIAUYECKOr0, HPHUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(DOpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4E€OHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopmaThuka» BBIAEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IM(POBOrO OKPYKEHHMs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3padOTKy aJITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MH(popMauMoOHHbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJOTHUW, pPEaTU30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaiIu3a
JAHHBIX, HMCMOJB30BAHUIO0 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJis pPEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B mpuBenénHoMm nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM BBIJICJICHBI JOTIOTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOISAT B 0053aTEIbHYIO
nporpaMMmy OOy4YeHHsI, HO MOTYT OBbITh MPEIJIOKEHBI I U3YYEHHUS OTICIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOITUMCH.

YrnyOn€éHaplid  ypOBeHb U3Yy4YeHUS WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MpOQuUiIsi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl AEITeTbHOCTU. YTIyOJNEHHBIM ypOBEHb H3yUEHUs
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha
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CHEIUAIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUHA W WHXCHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YYHUTENIS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee YKMciIo YacoB, PEKOMEHOBAHHBIX JIJISl U3y4yeHUs HHDOpPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 1acoB (4 gaca
B HEJCIIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepaTvBHas, MOCTOSHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMoil 1oCTyn K mamsTy.

OCHOBHBIE ~ TEHJICHUHMHM  pPa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHble BIYMCIEHU. MHOTONpOLEeccopHbie CUCTEMBI. CyIIEpKOMIBIOTEPBI.
PacnipenenéHHble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOKMCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe obecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpocTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalliOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpoucTtB. MHCTammsiuuss W JEUMHCTAULILUSA  IPOTPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpymni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOrPAMMHOI0 00eCIIeUeHUs
U IUPpOoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
uu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAaeMasi 3aKOHOJATEIbCTBOM
Poccuiickon ®enepanuu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IIPOTPAMMHOIO
o0ecrniedyeHus u UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb MHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMouiplo Macok mnoxacerei. CereBoe
agMuHHACTpUpoBaHue. [lolydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM ceTu. OmnpefeneHue MaplipyTa JBUKECHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  WutepHer.  CepBucel  MHTepHeTa.
['eonndopmarmonnbie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PeaIbHOTO BPEMEHU



(HampuMmep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMANBHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJEUCTBUS U oOMeHa aaHHbIMU. CeTeBoii
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodseMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOTO  JOCTylma K  JIMYHOHU
KOH(UIEeHIIMAbHON HH(POpMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHbopmManmoHHble MPOLECCHl B MPUPO/IE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KoaupoBaHHe. PaBHOMEpHblE U  HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycinosue @ano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MEepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENBIX U APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JNECATUYHYI0. AJITOPUTM MepeBOoJa KOHEUHOM P-uuHON npoOu B JAECATHUYHYIO.
AJNTOpUTM IEpeBOAA LEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CUMCIICHMS B P-MuHYyt0.
[lepeBon kKOHEUHOM AecATHUHON ApoOu B P-munyro. /[BomuHas, BOCbMepHUHas U
HIECTHAIIATEpPUYHAS. CUCTEMbI CUHUCIICHHUS, CBSA3b MEXAY HUMHU. ApupMETHUECKHE



Omnepanuy B MO3MLIHOHHBIX CHCTEMAax CUMCICHHUA. TponyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPY 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpA30BaHUS JIOTHMYECKHX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOTMYeCTBa apryMeHTOB. [1o1HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonunueckne  QopMbl  Jormueckux  BblpaxkeHuil.  CoBepIlIeHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OTrpaHUYE€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHUYEHUH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMUHBII
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrE BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaIlas
4acTh W MOPSAMOK urcia. Jlmana3oH 3HAYCHWI BEMIECTBEHHBIX 4ucen. [Ipobmemsl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepaunii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

OnpeneneHne BO3MOXKHBIX PE3YyJbTaTOB padOThl NPOCTEHIINX aITOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, NpoGumupoBUMK. KoMmumismus u UHTepHpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaUEHUI TEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKue. BeTBnenus. CiaoxHbIe
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aumo3aMeHseMOCTb
pa3iIMyHbBIX BUJAOB I1UKIOB. IHBapmanT 1mukna. CocTaBleHME LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [TUKJIA.

JloxymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
ONMCAHU POrPAMMBI MU HHCTPYKLIHH JUJIS ITOJIb30BATENS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3WLMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIEe IUQPBHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJIe HA0Opa MPOCThIX COMHOXKUTENEH. AIrOpuTM OBICTPOTO BO3BEIECHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pa3zOuenue 3agaun Ha noazanauu. [loamporpaMmel (pouenypsl U GyHKIIUN).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolemypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxntoueHne  OMOIMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOJAMUTEIEH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSIMOYTIOJbHUKOB, METOJ Tpareuui).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMA OJHOM TEPEMEHHON METOA0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK TOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha JPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM ai(aBUTE, YIOBIECTBOPAIOMIUX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPeHEro apu(pMEeTUYEeCKOro, MUHUMAILHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33laHHOMY YCIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0lHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
ny3bIpbKa, METOJl BbIOOpa, COpPTHpOBKa BcTaBKamu). COPTUPOBKA CIUSHHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TIOMCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aM0JHEHUE ABYMEPHOIO YHCIOBOTO MAacCHBA MO 33JJaHHbIM ITPaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MAacCCHBE, BBHIYHCICHHE MaKCUMyMa (MUHHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrBa TOMCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nayHble CepBUCHL.
JenoBas nepenucka. Pedepart. [IpaBuna muTupoBanusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmieHue CIucKa JuTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

Anann3 naHHbIX. OCHOBHBIE 33JjauM aHaju3a JaHHBIX: IMPOTHO3HPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
pelieHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3alUsl JAaHHBIX, HHTEpIpETalus pe3yiabTaToB. [Iporpammueie cpencTtBa u
MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
MamunHoe 00yuenue. HTemekTyanbHbli aHaIU3 TaHHbBIX.
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AHanu3 NaHHBIX C MOMOILIBIO JIEKTPOHHBIX TAOIUL. BBIYKMCIEHHE CyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbix mguarpamm. Iloctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHaa, pellIeHne 3a/1a4 TPOTrHO3UPOBAHUS.

YuclieHHOE pEeIIeHWEe YpaBHEHUH C TOMOIIBIO M[MOJ00pa mapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYILEero peuieHusl B 3alaHHbIX yciaoBusX. LlemeBas
byHKLMS, orpaHrueHus. JIoKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3a1a4 onTUMU3AIUU C TOMOIIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWHGOpMaUU. 3aKOH
anauTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnTropuTMBI CKaTUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanHus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd oOT
UH(POPMAILIMOHHOTO 00BEMA JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuunHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI CHUCTEMBI W HUX B3auMopeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenu u moaenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJIEIH
MOJICIIUPYEMOMY OOBEKTY WJIU TMpOIIECCy, LeNu MoaenupoBaHus. dopmanusaius
NPUKIIAAHBIX 33]1a4.

[IpencraBienne pe3ynbTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUIl, CIUCKOB CMEXHOCTU. Pelienue
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX MyTEH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AlIUKIMYECKOTo rpada).

Hepesbst. bunapuoe nepeo. [lepeBps moucka. Crocobbsl 00xoma Jepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. [[uckpeTHbie Urpbl
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JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPHIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacrio3HaBaHusi yCTHOW peuu. KorHuTuBHbIE cepBUCHL. MaeHTndukanms u mouck
N300paKCHU, pacro3HaBaHUe T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cuctemax. Mcnosb3oBanue MeTo0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcriekTuBb
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

dopmann3anys NOHATHS aroputMa. Mammuna TeroprHra Kak yHUBepcaabHas
MoJiesb Beruuciaenuil. Tesuc Yépua—Trropunra.

OrneHka CIOXHOCTU BbluMciIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKONW CIIOKHOCTH aQJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAJIBHOU
cinoxHocTH. [lepebopHbie anropuT™mel. [IpuMepbl pa3nuyHbIX aJIrOPUTMOB PEILICHUS
OJTHOM 3aJja4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCT.

[Touck mpOCTBIX YuUCEN B 3aJaHHOM JWAIla30HE€ C IOMOLIBIO aJIrOpUTMa
«petero DparocheHay.

MHoropa3psaHbi€ 1eJible YUcia, 3aJ1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUs).  XOII-TAOJHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwlumncienue
apu(PMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (opMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BPEMEHHOIO XPAHEHHUS! TaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMaJIbLHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOTro rpada. KommyecTBo paziavuHbIX
nyTel MeXay BeplUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOro rpada. AJlroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa [UIsi 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xona aepesa. Vcnonbs3oBanue creka u
ouepenu s 00Xo/a JiepeBa.

JlnHamMu4eckoe NpOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPAaHEHUEM MPOMEXKYTOUYHBIX PE3yJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.
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[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kjaccbl. CBOMCTBa M METONBI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOA.
Wukarncynanuus, HacieJoOBaHUEe, TOJIUMOp(hU3M.

Cpenbl  ObicTpoii pa3paboTku mnporpamM. [IpoexTupoBanue wuHTEp(eiica
noJib3oBaTessl. Mcrnonb30BaHME TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB ISl HOCTPOEHUS

uHTepderica.
O630p  s3bIKOB  mporpammupoBanusi.  [loHsTme 0  mapamurmax
POTPaMMHPOBAHHS.

HNudopmanuoHHbIe TEXHOJIOTMHU

OTanbl  KOMITBIOTEPHO-MAaTE€MaTUYECKOT0  MOJECIUPOBAHUSA: TOCTAaHOBKA
3ajaund, pa3paboTKa  MOJENIHM, TECTUPOBAHUE  MOJCIH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIHUPOBAHUSI.

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBKeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MoOJield B HSKOHOMHKE. BBIYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJIEIISIMU.

OOpaboTKa pe3yJabTaTOB SKCHEpUMEHTA. MeToJT HauMEHBIINX KBaJpaTOB.
OrneHka YHCIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB U MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN 110 PE3YJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMuraumonHoe
MojaenupoBanue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensuuoHHBIE) O0a3bl MaHHBIX. Tabnmuia — mMpeacTaBICHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
rotoBoil 0a3oil JaHHBIX. 3amojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanus TaHHBIX. 3apoChl Ha BBIOOPKY AaHHBIX. 3alpOChl C MapaMeTpamu.
Brluncnsembie mosi B 3ampocax.

MHuoroTtabimunbie 0a3bl JAHHBIX. TUIIBI CBS3EH MEX Ty TaOauiaMu. BuenmHuit
kito4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npuiioxkenus. I1loHaTre o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHONmorusi «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamubix Tabmuiy ctuiei (CSS). Cuenapuu Ha si3pike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelnienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHui C MCIMOJNB30BAHUEM PA3IMYHBIX HUMPOBBIX YCTPOHCTB
(mudpoBeIx (poToanmapaTtoB U MHKPOCKOINOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETA.
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ObecuBeunBanue I1BETHBIX u300paxeHuil. Perymb. PaGotra ¢ oOmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxeHus. TexkcroBble ciaon. Macka cnos. Kanaisl.
CoxpaHnenue BbaeneHHOW oOnactu. IlonroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bektopnas rtpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[ IpyHIUIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTouHbIe
Mozaenu. Marepuanel. MonaenupoBaHMe HCTOYHMKOB OcBelleHus. Kamepsl.
AnnutuBHble TexHosnoruu (3D-npunteps). [loHsTHE 0 BUPTYalnbHON peaTbHOCTH U
JIOTIOJITHEHHOM pPEAIbHOCTH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KUZHEHHOTO OMbITA M OMbITA JCSITEIILHOCTU B IMpOIlecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT cpOpMHUpPOBaHBI CIEIYIONIUE JIMYHOCTHBIC
pEe3yJIbTATHI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBAKEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOITIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJIECOJIOTMUA JKCTPEMH3Ma, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABl WMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uUecKoro BOCIUTAHUS:
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cOpMUPOBAHHOCTh ~ 30POBOTO W  Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIIE 32 CUET COOIIOICHUS
TpeOoBaHMII  0e30MacHONl  HKCIUTyaTalldd  CPEeACTB  HMH(MOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITOJIHATH TAKYIO JESTENIbHOCTD;

uHTEpec K cdepaMm NpoPecCUOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C
UH(POPMATUKOM, MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX HAyKW WH(OOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyayumieil mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAHHWE TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pelieHus, B TOM 4YuClI€ C Y4€TOM BO3MOXKHOCTEH  HMHQOpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH, JOCTH)KEHHMSAM HAyYHO-TEXHHUYECKOrO IIporpecca M
OOIIECTBEHHOMN MPAKTHUKH, 32 CYET MOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(GOPMALIMOHHBIX MPOLECCOB M HH(OPMALMOHHBIX TEXHOJOTHMM B YCIOBHSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

B npouecce TOCTHXKEHHS TIMYHOCTHBIX PE3YIbTATOB OCBOEHUS IIPOTrPAMMBI 110
uH(popMaTHKe y OOy4YarOMIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIM HHTEIUICKT,
npeanojaraimmii copMUpPOBaHHOCTD:

CaMOpETyJIMPOBaHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHHME, CIIOCOOHOCTh AaJIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHUIO LEeTu U
yCcHnexy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHUE JEMCTBOBATh, UCXOAS U3 CBOHUX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATh €T0 MPU OCYIIECTBICHWHM KOMMYHHKAIMH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;
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COLIMAJIBHBIX HABBIKOB, BKIIFOUYAOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILIEHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTte wu3ydenus HHPOPMATUKKA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pe3yabTaThl, OTPAKCHHbIE B YHUBEPCAIBHBIX YUEOHBIX JEHCTBUAX, a UMEHHO —
NO3HABATEJIbHBIE  YHHBEPCAJIbHbIE y4eOHBbIE JIEWCTBHS, KOMMYHHKAaTHUBHBIE
YHUBEpCAIbHbIE Y4YeOHbIE JEUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBIE YUYEOHbBIE
JEHUCTBHUS, COBMECTHAsS IEATEIbHOCTD.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE TEHCTBHUS:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI INPU3HAK WM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJIN JACSITEIBHOCTH, 3aJaBaTh NapamMeTpbl U KPUTEPUH HUX
JNOCTHKEHHS],

BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIHICHHs MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 60a30BbI€e HCCJIeI0BATEIbCKHE AeliCTBUS:

BJIa/IE€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PAa3jIUYHbIE BHJbI JEITEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPIpeTalH, MpPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHbIX CHUTyallMsiX, B TOM 4YHUCJIE NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
MPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBILIUICHHUS, BIaIeTh HAYYHOU TEPMUHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;
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CTaBUTh M (HOpMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ PeIlIeHUs, HAXOAUTh apryMEHTHI JJIs 10Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEpeHOca CPENCTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENy;

YMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO0 00jacTu
KU3HEICSATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEW, MpEJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJICTh HABBIKAMU MOJyYeHUS WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYULIECTBJIATh ~ MOUCK,  aHalM3, CHCTEMAaTU3alHui0 |
UHTEPIIPETANIO HH()OPMALIUN PA3TMYHBIX BUAOB U (HOPM TPEICTABICHUS;

CO3/1aBaThb TEKCTHI B pa3NMYHbIX (opmarax ¢ y4E€TOM Ha3HAuUCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (GOopMy
MPE/ICTABIICHUS U BU3yaJIU3allUH;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aJ1a4 ¢ COOII0ACHNEM TPeOOBaHNN SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e30IacHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAcClO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61eHme:
OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX cdepax KU3HH,
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pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMMOHWMATh 3HAYCHUE
COI[MATIBbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl |
CMSTYATh KOH(JIUKTHI;

BJIQJICTh  Pa3IMUYHBIMU  ClOcoOaMu  OOIIEHHST W B3aUMOJCHCTBUS,
apTyYMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMATYATh KOH(MDJIUKTHBIE CUTYaIUH;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOKO TOUKY 3pPEHHUS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBHUIYTHHOM
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUU € y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NpUHUMATh 1€MW COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JICHCTBUS IO HUX JOCTHXKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensiTh pojid C Y4€TOM MHEHHMH YYacTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOILIUI
PE3YIbTAT 0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHMBATh MAEH C TO3UIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JESITEIbHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHSI TPOOJIEMBI C YIETOM UMEIOIITIXCSI
peECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JlaBaTh OIICHKY HOBBIM CUTYaIIHSIM;

pacuMpsATh paMK{ y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHuE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW HJPYIAUIUU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.
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2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LENAM;

BJa/J€Th  HABbIKAMU  I[IO3HABAaTENbHOM  pediieKcMH Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pE3yJbTaTOB H
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PELICHUS 10 UX CHU)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPpM AaHAIN3E pe3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHA ce0s1 M APYrUx:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTbl JPYTUX IIPU aHaJIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mnponecce u3yuenus xkypca MHGOpPMATHKU YriyOosn€HHOTO ypoBHS 6 10
Kacce o0y4aronuMucs Oy IyT TOCTUTHYTHI CIEAYIOIINE TPEAMETHBIC PE3yJIbTATHI:

BJIAJICHUE TPEACTABICHUSIMU O POJM WHGOPMAIMM W CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MOHITHAMHU «HH(POpMAIIHY,
«TH(POPMAIMOHHBIN MPOTIECCH, KCUCTEMAY, KKOMITOHEHTHI CHCTEMBD», «CUCTEMHBIH
b dexTy, «mHDOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH Toucka uHpopmanuu B ceTu VHTepHEeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POpPMAIIHIO, TTOYICHHYIO U3 ceTH VIHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJbIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJYYCHHS W  HAMpaBIICHUS HWCIIOIB30BAaHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 33/laud aHaIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccudukaus, KJIacTepHU3aIlus, aHamn3 OTKJIOHEHUH), MMOHUMATh
MOCJICTIOBATEILHOCTD PEIICHUS 3aa4 aHaIu3a JaHHBIX: cOOp TIEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauyeCcTBa IaHHBIX, BBIOOP W/WIIM TIOCTPOSHUE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl IaHHBIX, MHTEPIPETAIHS PE3yJIbTaTOB;

MOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;
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BJIAJICHUE HaBbIKAMU PabOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIaMH MPOTPAMMHOT0 00ECTICUCHHUS I PEIIeHUsI yU4eOHbIX 3a/1a4 110 BEIOpaHHON
CreuaIn3alny;

HaJIM4KE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu U (PYHKIMOHHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;

NOHMMaHKE yrpo3 HH()OPMALIMOHHON 0€3011aCHOCTH, CIIOJIb30BaHUE METO/I0B
U CPEICTB MPOTUBOACHCTBUS ATHM Yrpo3aM, COOJ0JeHHEe Mep 0e30IacHOCTH,
IIPENOTBPAIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE IEPCOHAIBHBIX JAaHHBIX,
coOtoieHne TpeOOBaHUN TEXHUKH O€30MacHOCTH M TUTHMEHbl INpU padoTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaAMH LH(PPOBOrO OKPY>KEHHUS, TOHUMAaHUE
IIPABOBBIX OCHOB UCIOJIb30BaHUs KOMIIBIOTEPHBIX IIPOrpaMM, 0a3 JaHHBIX U Pa0OTHI
B cetu MIHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHUMUIIOB JUCKPETU3ALHUHU PA3JIMYHBIX BUJIOB
uHpopMalu, yMEHHE ONpeAcssITh HHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpauUecKux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax AHCKPETH3aluH,
YMEHUE OIPEAEISTh CPEAHIO0 CKOPOCTH NEpeJaduy JaHHbIX, OLIECHUBATh U3MEHEHNE
BpEMEHHM TIepefauyd Mpu HU3MEHEHUU HWH(POPMAlMOHHOIO 00bEMa JaHHBIX U
XapaKTEPUCTHUK KaHaJla CBA3H;

yYMEHHUE UCIOb30BaTh MPU PEIICHUH 33/1a4 CBOMCTBA MO3UIIMOHHON 3alUCH
YUCEJI, AJITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIIEHUS
C 3aJlaHHBIM OCHOBAHHUEM M IOCTPOCHHsS YHUCIA 10 CTPOKE, COJEpIKallel 3amuch
3TOr0 YMCJIA B TO3UIIMOHHON CUCTEME CUHUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH apU(PMETHUECKHUE ONEepallii B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa30BaHUS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3YS
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOUN TabimIie
VMCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh HCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbBIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX aAJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aMUCh YHMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JMara3oHe, 00padoTka MHOTOPa3psIAHbBIX LEIbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpPEAEATh CI0XKHOCTh H3y4aeMbIX B Kypce O0a30BbIX alrOpUTMOB
(cyMMupoBaHHE D3JIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHuBa, IepeOOpHbIe
QJITOPUTMBI, TBOUYHBIM MOUCK) U NPUBOJUTH NPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOU CIIOKHOCTH JJIsl PELICHMs OTHOM 3a/1a4H;
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BJIQJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mnpencrtaBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE UCHOJb30BaTh OCHOBHBIC  YMPaBISIOLINE
KOHCTPYKLMH, YMEHUE OCYLIECTBIIATh aHAJIU3 MPEJIOKEHHOW MPOrpaMMbl:
OIIPENENATh PE3YJIbTAThl pabOThI IPOrpPaMMbl IIPU 3aJaHHBIX MCXOJHBIX JIaHHBIX,
OTIpPENENATh, MPU KAKUX HCXOAHBIX JTAaHHBIX BO3MOXKHO TMOJYYEHHE YKa3aHHbBIX
pe3yNbTaTOB, BHISBIATH JAaHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B pabote
IporpaMMel, (HOPMyYIHPOBATh MPEATIOKEHNUS MO YIYUIIEHUIO IPOrPaMMHOTI0 KOJa;

YMEHHE CO3/1aBaTb CTPYKTYpPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBl U
J€MOHCTPALlMOHHbIE MAaTE€pPHAJIbl C UCIIOJIB30BAHUEM BO3ZMOKHOCTEI COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB M OOJIAYHBIX CEPBHUCOB;

YMEHHE UCTIOIB30BaTh 3JICKTPOHHBIE TAOIUIIBI AJIs1 aHATTN3a, TIPEACTABICHUS U
00paOOTKHU JaHHBIX (BKJIIOYAsi BBIYUCICHHE CYMMBI, CPEIHETO apuPMETHUECKOTO,
HauOONbIIEr0O W HAUMEHBLIETO 3HAYEHUN, pEUIeHHE YypaBHEHUHM, BBIOOP
ONTUMAJBHOTO  pEIICHHs, TMOAOOp JHHHM  TpPEHAa, pEIIeHue  3aj1ad
IIPOTHO3UPOBAHUS).

B npouecce u3yuenus kypca MHGOPMATHKU YIiIyOJE€HHOrO ypoBHS 6 11
Knacce 00yJarolmMMucs Oy yT JOCTUTHYTHI CIIEIYyIOIINE IPEIMETHBIE Pe3yIbTaThl:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAlOIIMe OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCMOJIb30BaTh MPOCTEUIINE
KOJBI, KOTOpBIE TTO3BOJIAIOT OOHAPYKMBATh W UCIPABIATH OIMMUOKK TIPH Tiepeaayde
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOILEHUsI MPU HU3BECTHON 4YacTOTE CHUMBOJIOB, MOSCHSATH NPUHIUIIBI
paboThI IPOCTHIX AITOPUTMOB CXKATHSI TAaHHBIX;

YMEHHE peliaTh aJTOPUTMHUYECKUE 3aaud, CBSI3aHHBIC C aHAJIN30M rpados
(3a1a4¥ MOCTPOEHUS ONTUMAIILHOTO Iy TH MEXIy BepIIMHAMu rpada, orpeneacHus
KOJIMYECTBA PA3IMYHbIX TNyTeH MEXIy BEpLIMHAMH OPHUEHTHUPOBAHHOTO
aIMKJIMYECKOTo rpada), yMeHue UCTOIb30BaTh AEPEBbs PU AaHATN3E U TOCTPOECHUH
KOJOB U JJIsl IPEACTABICHUST apU(PMETHUECKUX BBIPAKCHHM, MTPU PEIICHUH 3a7ad
MIOWCKA M COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY aJlTOPUTMY,
paspabaTbIBaTh 1 0OOCHOBBIBATH BBHIMTPHIIITHYIO CTPATETHIO UTPHI,

yMEHHE pa3padaTbiBaTh W pEaJM30BbIBaTh B BHUAE Nporpamm 0a3oBbIe
aJITOPUTMbI, YMEHHUE HCIOJIb30BAaTh B MPOrPaMMax JAaHHbIE Pa3IUYHBIX THUIIOB C
YY4ETOM OTPAHUYEHHUM HAa IHUANA30H UX BO3MOXKHBIX 3HAUYECHUN, IIPUMEHATH IIPU
pELIeHNN 3a/1a4 CTPYKTYpbI JaHHBIX (CIIHUCKH, CIOBApHU, CTEKU, OUEPEIN, IEPEBD),
UCIIONBb30BaTh 0a30BbIe OMNEpalMd CO CTPYKTYypaMH JAQHHBIX, MPUMEHSTh
CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI IJIsi 00paOOTKH YUCIOBBIX JAHHBIX U
CHUMBOJIHBIX CTPOK, HCIOJb30BaTh MNpHU pa3pabdOTKe mporpamMm OUOIMOTEKH
HOJIPOrpaMM, 3HaThb (DYHKLUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
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CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIOIh30BaTh CPEACTBA OTIAIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHUS, YMEHUE TOKyMEHTHPOBATh MPOTPAMMBI;

yMEHHE CcO37aBaTh BeO-CTPaHUIIBI,

BJIaJICHHE OCHOBHBIMHU CBEJICHHUSIMU O 0a3aX JaHHBIX, UX CTPYKTYpE, CPEIACTBAX
co3laHusi U paboThl C HUMH, YMEHUE HCIOIb30BaTh TaOIMUYHBIC (PENSIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aIPOCHl B 0a3ax MAaHHBIX, BBHIIOJIHATH COPTUPOBKY U
MOUCK 3amucedl B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyr0 0a3y NaHHBIX) U
CIIPAaBOYHBIE CHCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMAaTHYECKHE MOJIENN JIJIsl aHAIIN3a
00BEKTOB U MPOLIECCOB: (OPMYIIUPOBATH 1I€JIb MOJEIUPOBAHMSL, BBIMOIHIATH aHAJIN3
pe3yNIbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJIETT MOJIEIHUPYeMOMY OOBEKTYy WM TPOIeCCy, MPEACTaBISITh PE3yIbTaThl
MOJIEJIMPOBAHUS B HArJISIIHOM BUJE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE NPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3IUYHBIX CPEACTB IHUQPPOBBIX TEXHOJOTHHA, TMOHUMAaHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIyT, IHPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pa0bOThI, BO3MOKHOCTEH M OTpaHUYEHUs
IPUMEHEHHUsI TEXHOJOTM MCKYCCTBEHHOIO MHTEJIEKTa B Pa3IMYHBIX 00JacTiX,
HAJIMYUE TPEJCTABICHUI O Kpyre penraeMbpIx 3a7ad MallduHHOTO OO0ydYeHUs
(pacnio3HaBaHMs, KIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIMUKE MPEACTABICHHMA
00  HCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccruoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. liIndpoBasi rpaMOTHOCTD
11 Kommnsrorep - yHuBEpCanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne
13 KommnbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no pazneny 24
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro mo pazneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMBl
3.3 YucieHHbIE METOIBI
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3.4 AnropuT™MBI 00pabOTKH CUMBOJIBHBIX 5 1
JAHHBIX
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro mo pazaeny 44
Pasnen 4. UndopmannoHHbIe TEXHOJTOTUH
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 TaHHBIX 3
Utoro no pazneny 14
Pe3epBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
11 WNndopmanus n napopmarioHHbe 10 25
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo pazneny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
POrpaMMHPOBAHHUS
Wroro mo pazneny 50
Pasnen 3. UndpopMannoHHbIe TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be6-caiiTe 14 4
3.4 KomnbsrotepHas rpadpuka 8 3.5
3.5 3D-MoenupoBanue 8 3
Hroro no pazneny 48
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PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

27

36.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
Ne ara H(ppoBbIE
/i Tema ypoka Beero Kontposbubie IIpakTuueckue fllsyqenuﬂ :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypest
TpeOGoBaHMs TEXHUKU O€30MaCHOCTH U
1 TUTHUEHBI IPU paboTe C KOMIIbIOTEPAMU U 1
JIPYTUMHU KOMITOHEHTaMH IIU(PPOBOTO
OKPYXEHUS
5 [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. 1
KoHTposiepsl BHEIMIHUX YCTPONCTB
4 ABTOMaTHYECKOE BBIMOJIHEHHE 1
IPOrpaMMBbI ITPOLIECCOPOM
OnepartuBHas, NOCTOSTHHAS U
5 JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIHUX yCTPOMCTB. IIpsimoit noctym k
aMsITH
5 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTHUHU
[Iporpammuoe obecrnieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
3 CuctemMHO€E MpOrpaMMHOE 00€CTICUCHHE. 1

OrnepalinOHHBIE CHCTEMBI
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Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapanmnensHOE MPOrpaMMHUPOBAHKE

10 WHcTannsanus u IenHCTAIIISIUS
POrPaMMHOTO O0ecTIeUeHUs
®daiisioBble cucTeMbl. [IpuHIUIBI

1 pa3MerieHust U UMeHOBaHUs (ailyioB B
nonroBpeMeHHoON namsTH. [laGaoub! s
onucaHus rpym (ailio
3akoHomaTenbcTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U arapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTepHeT

15 Paznenenue IP-ceTn Ha mojceTu ¢
IIOMOILBI0 MACOK IIOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nesrenpHocTH B cetu IHTEpHET.

17 CepBucsl UnTepHera. ['ocyjapcTBeHHbIE
DJIEKTPOHHBIE CEPBUCHI U YCITyTH

18 Wndopmannonnas 6€30macHOCTb

19 BpenonocHsie mporpaMMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM

20 [IpakTuyeckas pabora Mo Teme

" AHTUBHPYCHBIE TPOTPAMMBI "
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21

Opranu3anus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apxuBa

22

23

[IudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[llnppoBanue naHHBIX"

25

26

Nudopmanus, 1aHHbIC ¥ 3HAHHSL.
HNHpopmanmoHHBIC IPOIIECCH B IPUPO/IEL,
TEXHHKE U OOIIECTBE

HenpepbiBHBIE 1 TUCKPETHBIE BETMYHHBI
u curtaiabsl. HeoO0xoanumocThb
TUCKpETH3AINH HH()OPMAIIHH,
MpEeIHAa3HAYEHHOMW JIJISl XpAHEHUS,
nepenauu u o0paboTKU B IU(PPOBHIX
CHCTEMax

27

JIBonuHoe kogupoBaHue. PaBHoMepHBIe
Y HEPAaBHOMEPHBIE KOJIBL.
JexoaupoBaHue COOOIIECHHIH,
3allUCaHHBIX C TIOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

29

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad An. A. Mapkosa
Enunuts u3smMepeHust KoJauyecTBa
uHpopMannu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH

31




30

CucreMbl CUACIIEHUS

IlepeBo uncesn U3 OHOM CUCTEMBI

31 CUHCIICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

32 IIECTHAAATepUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK1y HUMH
JIBon4Hasi, BOCbMEpUYHAS U

33 IIECTHAAIATEpUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK/y HUMH
JlBon4Has1, BOCBMEpUYHAS U

34 HIECTHAIATePUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU

35 ApudmeTnieckre onepaiuu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36 TpouuHast ypaBHOBEILIIEHHAs cCCTEMa
CUHCIIEHUS

37 JIBOWYHO-IeCSITUYHAS CUCTEMA
CUHCIICHUS

38 KoaupoBanue TekcToB

39 PacTpoBoe konupoBaHHe N300paKEHUMA
[TpakTryeckas pabora o Teme

40 "luckperusanus rpaguueckoit
uHpopmanun"
[[BeToBBIE MOsIENH. BexkTopHOE

41 KoaupoBanue. @opmarsl (aisios.

Tpéxmepnas rpaduka. @pakraabHas
rpaduxa
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42

43

Konuposanue 3Byka. Onenka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3a/IaHHBIX YacTOTE
JVICKPETU3AINH U Pa3psIHOCTH
KOJIUPOBaHUS

[IpakTuyeckas pabora o Teme
" [luckpeTusanus 3ByKOBOM
uHpopmanun"

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckue oneparuu. TaOaubl
HCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jloruueckue
TOKJeCTBa. [[0Kka3aTenbCTBO JTOrMYECKUX
TOKJECTB C TIOMOIIbIO TaOIUI]
UCTUHHOCTH

47

[IpakTuyeckas pabora o Teme
«ITocTpoenue u aHanu3 TadIHIL
UCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN

48

49

Jlormueckme OoIrcpanru 1 onepanri HazqQ
MHOXECTBaMU
Jlormueckue OIlepalru U onepan HaJQ
MHOXXECTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBHUBaJICHTHbIE TPE0OPa30BaHUS
JIOTMYECKUX BBIPAsKEHHH

51

Jlornueckne YpPaBHCHUA U CUCTEMBI
ypaBHEHUU
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52

Jlornveckue GpyHKIHMHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GbyHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTHYECKUX (QYHKIUN

53

Kanonnueckue hopMbl TOrHYECKUX
BbIpaxkeHUil. COoBEpILIEHHbIE
JU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
HOCTPOCHMS 10 TabJIMIle UCTUHHOCTH

54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

55

56

Tpurrep. Cymmarop. MHoropa3psiaHbIi
CyMMarop

[TocTpoeHue cxeM Ha JIOTUYECKUX
3JIEMEHTaXx. 3alkCh JOTUYECKOTO
BBIPKEHMS 110 JJIOTUYECKOU CXeMe

57

MI/IKPOCXGMI)I U TEXHOJIOI'Us UX
IMPOU3BOACTBA

58

HpCJICTaBJ'IeHI/Ie IEJIbIX YHUCEII B IIaMATH
KOMIIBIOTEPA. OFpaHI/I‘IeHHOCTI)
JIana3oHa YMCell MPYU OrPaHUYEHUN
KoJudecTBa paspsaos. [lepenonnenue
pa3psIAHON CETKU

59

be33HakoBbIe M 3HAKOBBIE JAHHBIE.
3HaKoBbIN OUT. [[BOMUHBIIH
JIOTTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX
qucen

34




[ToOuTOBBIC TOTUYECKHE OTIEPALIUH.

60 Jlornueckwii, apudmeTrnaeckuit u
[UKJINYECKUH CABUTH

61 HIudpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyvaromee MJIN»

62 [IpencraBnenne u XpaHeHHE B TaMATH
KOMITBIOTEpA BEIIECTBEHHBIX YHCET
Brimonnenue onepanuii ¢

63 BEILICCTBEHHBIMH YHCIIAMH, HAKOIICHHE
OUIMOOK NP BBIYUCIICHUSAX
[IpakTuyeckas pabora o Teme

64 «M3ydyeHne nopa3psaHOro MaulmHHOTO
IPE/ICTaBICHNUS 1IEJBIX M BEIIECTBEHHBIX
YHCeI»

65 AHaIm3 anropuTMOB
Oransl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HHCTpyMEHTAIBHBIE CPEACTBA:
TPAHCIATOP, OTJIAAYUK, TPOYUIPOBIIUK
Cpena nmporpammupoBanus. Kommusius

67 Y MHTEPIIPETALUs IPOrPaMM.
BupTtyanbHble MallIuHBI.
WuTerpupoBanHas cpena pa3paboTKH

68 MeToap! OTJIaZIKU TIPOTPaMM

69 Turbl nepeMeHHbIX B S3bIKE
IPOTPaMMHUPOBAHUS

70 O0paboTka 1ebIX Yncen

71 O0paboTka BeIECTBEHHBIX YNCE
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72

CryualiHble U IICEBAOCTyYalHbIE Yncia

73 Berenenus. CioxHbIE YCIOBUS
74 [Muxsl ¢ ycimoBueM
LukJibl 1O NEPEMEHHOM.
75 B3anmo3zameHs1eMOCTh pa3IMYHbIX BUIOB
IIUKIIOB
76 O06paboTka HaTypaJIbHBIX YHUCEIT C
HCIIOJIb30BaHUEM IIHKIJIOB
HaxoxaeHne Bcex MpOCThIX YUCEIT B
77 3amanHoM nuana3one [Ipaktuyeckas 05
pabota no Teme «Pemienue 3agau '
METOJIOM repedopar»
78 HNuBapuanTt uukia
79 JlokyMeHTHupOBaHUE TPOrpaMM
80 O06paboTKka TaHHBIX, XPAHSIIINXCS B
daitnax
81 Pas3Ouenne 3a1aun Ha 1103a1a49d
Hcnonp3oBanue CTaHIapTHON
82 OMOTMOTEKH S3bIKa MPOTPAMMUPOBAHHUSL.
[TonkmtoueHue OUOIMOTEK MOAMTPOrPaMM
CTOPOHHHUX MPOU3BOAUTENCH
83 [Toamporpammsl (IpotieTyphl 1
bYHKITIH)
84 [ToamporpaMMe! (PO yphI U
GyHKIHN)
85 [IpakTuyeckas pabora Mo Teme 1

"Pa3zpaboTtka moxnporpamMm"
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Pekypcusi. PexypcuBHbIE 00BEKTHI
(dpaxTansl). PekypcuBHBIE IpOLIETYPHI

86 ¢yHkuuu. Mcnonp3oBaHue creka is
OpraHu3aliKi PEeKYpPCUBHBIX BbI30BOB

87 [IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOAIIPOTPAMMBI"

88 Moy ibHBIN TPUHIUI TOCTPOEHUS
IporpaMMm

89 YuciieHHbIE METOIBI

90 [IpakTuyeckas pabora 1o Teme
«HucneHHoe penieHue ypaBHEHUN

o1 Mcnonb30BaHue TUCKPETU3ALMH B
BBIYMCIIUTENIbHBIX 33a4ax
[IpakTuyeckas pabora o Teme

92 «[Tpnubnmx€HHOE BHIYUCTICHHUE JITHH
KPHUBBIX U TUIOMIAAeH GUryp»

93 [IpakTuueckas pabora no teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKIUN
O06paboTka CHMBOJIBHBIX TAHHBIX.

94 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIA B CTPOKE
ANropuT™MBI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHHe CTPOKH Ha CJI0Ba O
pOOEJIbHBIM CUMBOJIAM

96 ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX

CTPOK: ITOMCK MOJCTPOKU BHYTPH JaHHOMN
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CTPOKH; 3aMEHA HAWICHHON NIOJACTPOKHU
Ha IPYTYI0 CTPOKY

97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK C UCIOIB30BAHUEM
$yHKUMH cTanAapTHON OMOITMOTEKN
A3bIKa IPOrpaMMHUpPOBaHUS"

98

99

['enepanust cJ10B B 3a1aHHOM aji)aBUTE

MaccuBsl 1 I1O0CHEI0BATEILHOCTH YUCEN.
[TpakTrueckas paboTta 1mo Teme
"3amnonHenue maccuna"

0.5

100

101

102

103

O06001IEHHBIE XapaKTEPUCTHKH MaCCHBA

JIMHEeWHbIH ITONCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora 1mo Teme
"JInHeNHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B MaccuBe"

[Tpaktnyeckas pabdora no teme "[lonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBka 0OJHOMEPHOIO MacCHBA.
ITpocThie METOIBI COPTUPOBKH.
[TpakTryeckas pabora o Teme
"IIpocTeie METOIBI COPTUPOBKU MaccHuBa'

0.5

0.5

104

CoptupoBka cnusgaueM. boictpas
COpPTUPOBKA MaccuBa (aJIrOpUTM
QuickSort). ITpakTuyeckas padora mo
teme "bricTpas copTupoBka maccupa”

0.5
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JIBOMYHBIN IOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTudeckas pabora 1mo Teme 1 0.5
" JIBOMYHBIN TOUCK"

106 JIByMepHbIE MAaCCHBBI (MaTpPHUIIBI) 1

107 AnropuT™MBbI 00pabOTKH MaTPHII 1

108 Pemenue 3a1a4 ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas padora mo teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTHYECKIUMHU 1 1
dopmynamu"

112 HHCTpyMEHTBI peLieH3UPOBAHUS 1

113 [IpakTuyeckas pabora 1o Teme 1 1
"MHOrocTpaHU4HbIE TOKyMEHTHI"
O6naunble cepBuchl. KomnekTuBHas

114 pabota ¢ nokymenTamu. [IpakTuyeckas 1 05
pabora no Teme "KomiektuHas pabota ¢
JTOKyMeHTaMu"

115 AHann3 ga"nHbIX. bosbIie naHHbIE

116 Maimunaoe oOy4yeHue

117 AHanu3 JaHHBIX C TOMOIIBIO 1
AIIEKTPOHHBIX TAOIIHI
[TpakTrueckas pabota no Teme "AHanus

118 JAHHBIX C TOMOIIBIO AIEKTPOHHBIX 1 1
Tabaur"

119 [Toctpoenue rpadukoB PyHKIUH. 1 05

[TpakTrueckas paboTa 1o Teme
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"HarnsaHoe nipeacTaBieHue pe3yibTaToB
CTaTHUCTUYECKOIM 00pabOTKH TaHHBIX B
BUJIE IMarpaMM CPeJCTBAMU pelaKkTopa
3JIEKTPOHHBIX TabIUIT"

Jluaum tpenna. [Ipaktuueckas padora o

120 teme "[logOop MuHUM TpeHaa, 1 0.5
MPOTrHO3MpOBaHUE"
[Mon6op mapamertpa. [IpakTrueckas

121 paborta HOUTCMG "UucieHHoe pelieHne 1 05
ypaBHEHUH ¢ TOMOIIBIO MO100pa
napameTtpa"
OnTuMu3anus Kak HOMCK HAWJTyYIlIero
peIIeHMs B 3aJaHHBIX yCIOBHUSX.

122 [IpakTuyeckas pabora o Teme 1 0.5
"Pemenue 3a1a4 ONTUMU3ALUY C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIL"

123 PesepsHOe Bpems 1

124 PesepsHOe Bpems 1

125 PesepBHOE Bpems 1

126 PesepsHOe Bpems 1

127 PesepBHOe Bpems 1

128 PeszepBHOe Bpemst 1

129 PesepBHOE Bpemst 1

130 PeszepBHOe Bpemst 1

131 PesepBHOE Bpemst 1

132 PeszepBHOE Bpems 1

133 PeszepBHOE BpeMs 1
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134

PesepBHOE Bpems

135
136

Pe3epBHOE Bpems

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136

21.5
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Koutpoaensie — Ipakrueckue ilsyllemm :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypebi
KonuuectBo undopmaryu 1
ANTOPUTMEI C)KaTHS JTAHHBIX
Anroputm Xadhdmana 1
[IpakTuyeckas pabora o Teme "CixaTre
4 JIAHHBIX C TIOMOIIBIO AJITOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI C3)KaTHUS JAHHBIX C IOTEPSIMHU.
5 [TpakTuyeckas pabdora no teme "CxaTne 1 05
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG, '
MP3)"
7 CxopocTh nepenayn TaHHBIX
8 [TomexoycTOHYUBBIE KOJIBI 1
9 [TpakTudeckas paboTa mo Teme 1 1
"[TomexoycTroiturBbie KOIbI"
CucremMbl. KOMITOHEHTBI CHCTEMBI U UX
10 B3auMoeiicTBue. CucteMHbiid 3 PexT. 1
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mogenv u MOJIETUPOBAHKUE
12 I'padur 1
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13

Pemienue 3a1a4 ¢ momorsio rpados

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTrueckas pabora o Teme "Cpezncraa
MCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanu3zanys MOHATUS AJITOPUTMA.

19 MamuHa TelOpHHra KaKk YHUBEPCAIbHAS
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabora no Teme

20 "CocTaBieHHe POCTOH MPOrPaMMBI JIISI
MamuHbl Thropunra"

21 Mammna [Tocta

22 HopwmanbHsbie anropugmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE

23 3a1a4yM. 3aaya OCTaHOBA.
HeB03M0KHOCTB aBTOMAaTHYECKOU
OTJIAJKU TIPOrpaMm

24 CnoXHOCTb BBIYMCIIEHUIN
[Torck pOCTHIX YKCEN B 3aJJaHHOM

25 JMaTia30He ¢ TTOMOIIBIO AITOPUTMA

«pemeto Dpartochena
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26

[IpakTuyeckas padora o Teme "[lonck
HPOCTHIX YHCEIl B 3aJaHHOM Jnana3oHe"

27

28

29

MHoropa3psHble eJble YUCIa, 3a/1a41
JUIMHHOU apu(METHKH

[TpakTrueckas paboTa 1o Teme
"Peann3anysa BEIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YK CIIaMH"

CrnoBapu (accoliuaTUBHbIE MaCCHBBI,
O0TOOpaXkeHMS ). X3II-TaOJIUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO
CJIOBapsi IS 33/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora 1o Teme
"[TocTpoenue anhaBUTHO-YACTOTHOTO
cJoBaps JyIs 3aIaHHOTO TekcTa"

31

AHanun3 TeKcTa Ha eCTECTBEHHOM S3BIKE.
Brigenenne nociaemoBaTeIbHOCTEH MO
mabnony. PerynsipHbie BeIpaKeHUs.
YacToTHBIN aHaIN3

32

33

[IpakTuueckas pabora no teme "Ananus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanu3 NpaBUIbHOCTH
CKOOOYHOTO BBIPAXKEHUS

34

Boruncnenue apudmernyeckoro
BBIPa)KEHUSI, 3a[IMCAaHHOTO B
noctukcHou hopme

35

[TpakTrueckas paboTa 1o Teme
"Boruncnenue apupMeTuieckoro
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BBIPXCHHUSI, 3aIICAHHOTO B
noctdukcHou popme"

36

37

Ouepenu. Mcnonp3oBanue odepenu A
BPEMEHHOI'O XpPaHEHUS JAHHBIX

[IpakTrueckas paboTta 1mo Teme
"Hcnonb3oBanue oyepean”

38

Hepesbs. Peannzanus aepeBa ¢ IOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J{BoMuHBIC
(bunaphebie) nepesbs. [locTpoenue nepena
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPOKCHUS

39

[IpakTuyeckas pabora 1o Teme
"Hcnosib30BaHue JE€PEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BBIpAXECHUI"

40

PekypcuBHBIE alrOpuTMBI 00X0/1a JepeBa.
Hcnonk30BaHue cTeKa U O4Epean s
o0xoja repeBa

41

42

43

PekypcuBHBIC anropuT™MBI 00X0/a AepeBa.
Hcnonp3oBaHne cTeka U ouepenu s
00xo/a epena

Anroputwmsl Ha rpadax. [Toctpoenue
MHUHHMaJIbHOT'O OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPHUHY

45




44

KonnuecTBo paznuuHbIX IyTeH MEXay
BEpUIMHAMU OPUEHTHPOBAHHOI'O
alUKIn4eckoro rpaga

45

46

47

Anroput™m JlefKCTphI.

[TpakTrueckas paboTa 1o Teme
"Bpruncienue JIMHBI KpaTyauiero myTa
MEXIy BeplIuHaMu rpada (aroput™
JeiikcTpor)”

Anroput™m ®noiina—Yopiiania

48

3amauu, penraeMbie ¢ TOMOIIBIO
JAUHaAMHUYCCKOIro MporpaMMHUpOBaHUs:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIUN

49

50

51

[TpakTuyeckas pabora no Teme
"BprunciieHue peKypCuBHBIX (YHKIIHHI C
MOMOUIbIO JUHAMUYECKOTO
nporpaMMupoBasus”

3aiauu, penaeMble ¢ TOMOIIBIO
JMHAMUYECKOr0 ITPOrPaMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

[Tpaktuueckas pabora no reme "Iloncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JUHAMUYECKOT0 MPOrpaMMHUpOBaHUs"

52

3agauu, perraemMple ¢ TOMONIBIO
JUHAMHUYECKOTO MPOTPaMMHUPOBAHUS
3a7Ja4d ONITHMHU3AIUHU

53

ITonsiTE 0 mapagurmax
nporpammupoBaHusi. O030p SI3bIKOB
IPOrPaMMHUPOBAHHUS
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[TonsiTHE 00 0OBEKTHO-OPUCHTHPOBAHHOM

>4 POrpaMMHUPOBAHUN

55 OO0mbexThI U Ki1acchl. CBOMCTBA M METOIBI
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme

o7 "Ucnonbp30BaHKe rOTOBBIX KJIACCOB B 1
nporpamme"

58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0
[TpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBbI C UCIIOIb30BAaHHEM 1
KJ1IaccoB"
WNukancymsuus. [Ipaktuueckast padota no

60 teme "Pa3paboTka Kiacca, 0.5
MCIIOJIB3YIOLIEr0 NHKAMCYJIALNI"

61 Hacnenosanwue. [lomrumopdusm

62 [TpakTryeckas pabora o Teme 1
"Pa3zpaboTka nepapxuu kjiaccon"
Cpenpl ObICTpO# pa3pabOTKH MPOTPaMM.

63 [TpoexTrpoBanue uHTEpPeiica
MOJIb30BaTENs

64 [TpoexTupoBanue nuntepdeiica
TIOJTb30BATEIS

65 Hcnonp3oBaHne TOTOBBIX YHPABISIEMbIX

3JIEMEHTOB JUIsl TIOCTPOEHUs uHTepdeiica
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66

[IpakTuyeckas pabora o Teme
"Pa3paboTka nmporpaMmMsl ¢ TpadUueCKUM
uHrepgericom”

67

68

69

H3ydeHnne BTOpOro si3bika
IIPOrpaMMHUPOBaHUS
H3y4eHne BTOPOro s3bIKa
IIPOrPaMMUPOBAHHUS

OTtanel KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOJCIUPOBAHUS

70

Juckpernsanus npu MaTeMaTU4eCKOM
MOACIIUPOBAHUH HCIIPCPBIBHBIX
npoueccoB. MoenupoBaHUe ABUKECHUS

71

72

73

[TpakTrdeckas padoTa 1Mo Teme
"MopenupoBaHue JBUKEHUA"

MO,[[CJ'II/IpOBaHI/IC OMOJIOTUYECKUX CHCTEM.

[TpakTrdeckas paboTa 1mo Teme
"MonenupoBaHue OUOIOTHYECKUX
cucteMm"

MareMaTnuecKke MOJIENIH B DKOHOMHUKE.

BrruncianTenbHble SKCIEPUMEHTHI C
MOJENIMHA

0.5

74

BeposatHocTHbIe Monenu. [IpakTnyeckas
pabora o Teme "MmutanmonHoe
MOJIEJIMPOBAHHUE C TOMOLIBIO METOA
Mosnre-Kapno"

0.5

75

76

KoMnbroTepHOE€ MOJENMPOBAHUE CHCTEM
yIpaBiIeHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA
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77 TabGnmuunble (pensuoHHbIe) 6a3bl JAHHBIX
[Touck, copTUpOBKa U PUIBTPALIUS

78 JAHHBIX. 3aIPOCHl Ha BEIOOPKY JTaHHBIX.
3ampocsl ¢ mapaMeTpaMu. Beraucisiemble
HOJIS B 3arpocax

79 ITpakTrueckas padota mo Teme "Padora ¢
roToBOM 0a30# JaHHBIX"
MmuoroTabauunble 0a3bl TaHHBIX. THITBI

80 cBs3ell Mexay Tabmuamu. Baemnuit
kitou. LlenmoctHOCTh 0a3bl TaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM 0a3bl
Na”HHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
JTAHHBIX

83 [TpakTuyeckas pabora 1o reme "3amnpocsl
K MHOT'OTa0JIMYHON 0a3e JaHHBIX"

84 SA3bIk ynpaBnenust nanabiMA SQL
[TpakTuyeckas pabora o Teme

85 "YrpaBiieHHe JaHHBIMH C TIOMOIIBIO
si3pika SQL"

86 Hepensiunonusie 6a3bl JaHHBIX.
DKcIepTHBIE CHCTEMBI

87 HHTepHeT-IpUiIoKeHus
[IoHsATHE O CEpBEPHOM U KIMEHTCKOU

88 qacTax caita. TeXHOIOTUS «KITUEHT —

cepBep», €€ JOCTOUHCTBA U HEIOCTaTKU
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89

Ocuossl ga3p1ka HTML

[TpakTrueckas paboTa 1o Teme

90 . Ny 1
Co3naHue TeKCTOBON BeO-CTpaHHIIBI"
91 OcHosbl si3p1ka HTML
92 OcHosbl si3p1ka HTML
[TpakTrueckas paboTa 1o Teme
93 "Co3gaHue BeO-CTpaHUIIbI, BKIIOYAIOIICH 1
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JJAHHBIE, BUJ1€0)"
OcCHOBBI KacKaIHBIX TaOJIHI] CTUJICH
94
(CSS)
[IpakTuyeckas pabora o Teme
95 "OdopmiieHUE CTPaHUIIBI C TIOMOIIBIO 1
KacKaJaHBIX Ta0muI| cTriei"
96 Cuenapuu Ha si3bIke JavaScript
97 Cuenapuu Ha s3p1ke JavaScript
98 ®dopmbl Ha BEO-CTpaHHIIE
99 [TpakTideckas paboTa mo Teme 1
"Ob6paboTka 1aHHBIX (hopM"
100 Pa3menienue Be6-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aiioB Ha CalT
Kanpuposanue. Ucnpasnenue
101 HepCHeIfTI/IBLI. I'ucrorpamma. Koppexkuus
YPOBHEW, KOPPEKIIUS I[BETA.
OO0eciBeunBaHME IBETHBIX N300paKCHUI
102 BBox nzo6paxenuii ¢ UCMOIB30BAaHUEM 05

Pa3INYHBIX UPPOBBIX YCTPOHCTB.
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[IpakTuyeckas pabora o Teme
"O6paboTka nmudpoBsix dhoTorpaduii”

Peryms. Pabora ¢ oGmactsimu. OUIBTPHL.

103 [IpakTuueckas padora no teme "Perymis 0.5
dpoBsIx GoTtorpaduit”
MHorocoiHbIe H300paKEHHS.

104 TekcroBble ciion. Macka cios. Kanambl.
CoxpaHeHue BbIIETIEHHON 001acTH

105 [TpakTrueckas paboTa 1o Teme 1
"MHorocioiHbIe n300paxeHus"
[MoxroroBka miutroCTpanuii 11 BeoO-

106 caiftoB. [IpakTrueckas pabota o Teme 0.5
" AHUMUPOBAaHHBIC N300paKeHUS"

107 Bekropnas rpaduka. Bekropuzamus
pacTpOBBIX U300PAKEHHI

108 [TpakTryeckas pabora o Teme 1
"BekropHas rpaduka”

109 [TpuHIMITBI TOCTPOCHUS U
penakTUpOBaHUS TPEXMEPHBIX MOJIEICH
[IpakTuyeckas pabora o Teme

110 "Co3nianue npocTbIX TPEXMEPHBIX 1
mojeen"

111 Cerounbie Mmoaenu. Marepuasl

112 [TpakTrueckas paboTa 1o Teme 1
"Cetounblie mosenun"

113 MonenupoBaHie HCTOYHUKOB

ocsenieHus. Kamepsl
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[IpakTuyeckas pabora o Teme

114 1
"Pennepunr"
115 ApnutuBHble TexHOJ0ruu (3D- 1
IPUHTEPHI)
116 [ToHsiTE O BUPTYaIbHON peaIbHOCTH U 1
JIOTIOTHEHHOM peanbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOe Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOe Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOe Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHOe Bpems 1
125 PesepsHOe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PeszepBHOe Bpemst 1
132 PesepBHOE Bpemst 1
133 PeszepBHOe Bpemst 1
134 PesepsHOe Bpems 1
135 Pe3epBHOE BpeMs 1
136 PeszepBHOe Bpemst 1
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OBIIEE KOJIMYECTBO YACOB I10

136 0 36.5
I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl pelleHHuss y4eOHbIX 3aJady [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NpPUHLUIAX OpraHU3alUd U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AalMU Pa3JINYHBIX BHIO0OB

uHpopMaun

14

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCeX MPOCTHIX YHCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEIEHHUSAMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IMYHBIX O0JNACTAX; HaJIHuue
MpeJCTaBlIeHU 00 MCMONb30BaHUM WH(GOPMAIMOHHBIX TEXHOJIOTHHA B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEJICTaBICHHUE 3aJaHHOT0 HATyPaJbHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKCHHIA,
UCTIONB3YS 3aKOHBI alreOphl JIOTUKU; ONpPEAesaTh KpaTdaiuii myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTeHd MEXIy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada
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Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYITUPOBATH LENIb MOJCTUPOBAHHUS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJIECIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HArJISIHOM

BUJE

2.2

YMmenue kiaccu(UUIUpOBaTh OCHOBHBIE 33aJaud aHalW3a JIaHHBIX
(mporHozupoBaHue,  kjlaccuukauus, — Kilacrepuszauus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIEOBATEIILHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOP NEPBUYHBIX TAaHHBIX, OYUCTKA U OIICHKA KaueCTBa IaHHBIX,
BbIOOp W (WJIM) TIOCTPOCHHE MOJENH, IpeoOpa3oBaHuEe JTaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB

2.3

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMepefadyd MpU H3MEHEHUU

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

2.4

YMeHne CTpouTh KOj, 00€CIeUMBAIOININN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHue HCcnosib30BaTh MPU PEHICHWH 3aJlad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Tabmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeneneHus KOJIMIeCTBA PA3IMUHBIX MyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHHE UCII0NB30BaTh JEPEBbs IIPU aHATIU3€E U IIOCTPOCHUH KOJIOB U IS
NpeICTaBiIeHNus apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKMCKa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY
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QITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

211

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIKUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANrOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOIPAMMHPOBAHUS BBICOKOTO
yposas (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPEUIOKEHHOW — MPOTpaMMBI:  ONPEIENIATh  Pe3yJbTaThl  pabOThI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXOJ/HBIX JaHHBIX; ONPEACIATh, IPU KaAKHUX
WCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K OmmMOKe B padoTe
nporpaMMbl;  OPMYITUPOBaTH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOTO KOoa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
nporpaMmmupoBaHus Beicokoro yposHsi (ITackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxXxoXXKACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUUCIIEHHUSI C OCHOBaHHMEM, He€ TmpeBblaromuM 10; BbIYKCICHHE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHYeCcKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHWYCHUN Ha JMANA30H UX
BO3MOYKHBIX 3HAUEHHUI, NMPUMEHATh NPHU PELICHUU 3aJad CTPYKTYphl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TIOAIPOTrPAMMBI JJIs1 00paOOTKH YMCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH pazpaboTKe MporpaMm
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OMOIMOTEKH MOANPOTPAMM; YMEHHE HCIIONBH30BATh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB
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INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIuKcIeHHs. MHOTonpolieccopubie cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOEHUS U amlmapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu MHTepHer.
[Mporokossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. [IpuHIMIBI pa3MeIeHUs U
1.3 UMEHOBaHUS (ailoB B gosroBpeMeHHOW mamsatu. l1laGmonbl mis onmcaHus
rpyni ¢ainos
CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepelaud  OT

1.4
MH(}OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

IudpoBanue nanHbIX. CHMMETpUYHBIE U HecuMMeTpu4HbIe MG pbI. [ndpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh M HCIPABIATh OUIMOKHM, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHeIX. Paccrosaue Xammunra. KoaupoBanue ¢ nOBTOpEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEpPHBIE  KOJBI.
51 JlexonrpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKE KoinyecTBa HHpopMauuu. EnuHuie!
29 U3MepeHusi KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
53 HO3UIIMOHHON cucTeMe cuucicHHuA. CBOMCTBA ITO3UIIMOHHOM 3allCH YHCIIA:
KOJIMYECTBO U (P B 3aIIUCH, TPU3HAK JECTUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia wus P-nuHol cucTeMBI
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CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeUYHOU P-u4HO# npobu B
JECSITUUHYI0. AJITOPUTM IE€pEBO/a LENOr0 4Hcia U3 JECITUUYHOM CHCTEMBI
cunucienuss B P-uunyto. IlepeBoa koHeuHON necsATHUHOI npoOu B P-umunyto.
JIBonuHasi, BOCbMEpUYHAs U LIECTHAALATEPUYHAs CUCTEMbl CUUCIICHUS, CBA3b
MEXIYy HHMU. ApHQMETHYECKHE ONepald B MO3UIMOHHBIX CHCTEMax

CUHCIJICHUA

2.4

TpOI/I‘-IHaSI YPAaBHOBCHICHHAA CUCTEMa CUUCICHUA. ILBOI/I‘-IHO-I[GCSITI/I‘-IHEUI

CUCTEMA CUUCIICHUA

2.5

2.6

Komuposanue tekcroB. Komupoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenue nH(pOpMALMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

KomupoBanue  u3oOpaxenuil.  OueHka  MHPOPMALMOHHOTO  00bEMA
rpaduecKuX JaHHBIX HPU 3aJaHHBIX pa3pelleHUH U IIyOMHE KOAMPOBAaHUS
nseta. LlBeroBeie monenu. Koguposanue 3Byka. OneHka nHGOPMAIIMOHHOTO
00BEMa 3BYKOBBIX J[JAaHHBIX IpHA 3aJaHHBIX 4YaCTOTC AOUCKPCTU3AUHU U

PaspAAHOCTH KOAUPOBAHUSA

2.7

2.8

2.9

Anrebpa noruku. IloHsTHe BbIcKa3biBaHUS. BrickasbiBaTenabHbIE (OPMBI
(npenukatsl). KBaHTOpHI CyIIeCTBOBAaHHS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipl HMCTUHHOCTU. Jlormueckue BBIpaXKEHHUS.
Jlornueckne ToxnaecrtBa. Jlormueckme omnepanMM M ONEpalMM  HAJ
MHOKECTBAMHU.

3aKkoHBl anreOpbl JIOTMKUA. OKBUBAJIEHTHbIE NpPeoOpa3oBaHMs JIOTHYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI yPaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GYHKIMN OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue opMbl JOrHYECKHX BBIPAKEHHUH

COBCpI_HCHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHLBIC (I)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6JII/II_[e HCTUHHOCTHU

Jlormueckue »naeMEHTH B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaaHblii cymmarop. IlocTpoeHne cxem Ha JOTHYECKHX JIEMEHTax 10
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOIO BBIPAXKEHUS I10

JIOTUYECKOH cXeMe

2.10

Mogaenun u moxaenupoBanue. llenmn monpenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEeMOMY 00BEKTY MK Tporieccy. @opManu3anus NPUKIAIHbIX 33/1a4.
[IpencraBienne pe3ynbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPUSATHS YeTOBEKOM. [paduyeckoe NpeACTaBICHHE MTaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).
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211

[IpeacraBnenue wHeNbIX YMUCEN B MMaMATH KoMIbioTepa. OrpaHHMYe€HHOCTH
JMana3oHa 4yuced MpU OrPaHMYEHUM KOJIMYecTBa pa3psioB. llepemnonnenue
paspsnHON ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOTOJHUTEIBHBIA KOJI OTPULIATEIIbHBIX YHCE.

[ToGuToBbIE JOrMueckue onepanuu. Jlorumueckuii, apudmerndyeckui u
nuknudecknii  capuru. llludpoBanne ¢ MOMOIIBIO MMOOMTOBOW OIepanuu

«uckirouaromiee UJIN»

212

HpCHCTaBJIeHI/IC BCUICCTBCHHBIX YUCCII B [TAMATU KOMIIBIOTCPA. 3Haqa1ua51 4acCTb
u IOpAJO0OK 4YHCiIa. I[I/IaHaSOH 3HAYCHHI BCUICCTBCHHBIX YHCEII. HpO6HCMBI
XpaHCHUS BCIICCTBCHHBIX YHUCCII, CBA3AHHLIC C OI'PAHUYCHHCM KOJIHNYCCTBA
paspAaaoB. Brimonaenue onepaunﬁ C BCUICCTBCHHBIMH 4YMCJIaMH, HAKOIIJICHUC

OIITHOOK IIpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble nmouHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATpHIl, CIIUCKOB CMEXHOCTH. Pemenune
ATOPUTMUYECKUX 33/1a4, CBS3aHHBIX C aHaIM30M TrpadoB (IIOCTpOEHUE
ONTUMAJILHOTO IyTH MEXIy BepUIMHAMHU Tpada, OIpeaesieHHe KOIUYeCTBa

Pa3JIMIHBIX HYTGI;'I MCXKAY BCpUHIMHAMH OPUCHTUPOBAHHOTO ALUKIMYCCKOTIO

rpacda)

2.14

2.15

HepeBnsi. bunapaoe nepeBo. JlepeBps moucka. CrmocoObl 00xoma epena.
IIpencraBnenue apudMeTHUECKUX BhIpaXXKEHUH B BUIE AepeBa. Vcnonbp3oBaHue
rpadoB U 1epeBbEB NIPU OMUCAHUU 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIET0 MUpa
JIMCKpeTHbIE UTPBI IBYX UTPOKOB C OJIHON nH(popmanueit. [Toctpoenue nepesa
nepebopa BapuUaHTOB, OIKCAaHUE CTPATETMM WIPhl B TaOJWYHOM (opme.

BrIArpsIHbIe ¥ IPOUTPHIIIHBIE TO3ULNUN. BBIMTPHIIHBIE CTPAaTETHH

2.16

CpencTtBa  HMCKYCCTBEHHOTO  HWHTEUIEKTa. UWneHTudukanuss W TOUCK
n300paxkeHuil, paco3HaBanue aull. Vcrnonb3oBaHNEe METOI0B HCKYCCTBEHHOTO
WHTEJIeKTa B oOydarommux  cuctemax. lcmonmp3oBaHuWE — METOOB
MCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. iuTepHet Bemieil. Heliponusie

CETH

ANTOpUTMBI M IPOIPaMMHUPOBAHHE

3.1

dopManuzanus NOHATHS anroputMa. Mammnaa TeropyHra Kak yHUBEpCalbHas

MOJIEIIb> BBIYHUCIIEHUN

3.2

OreHKa CIIOKHOCTH BBIYHMCICHHA. Bpems paboTel U 00BEM HCMOIB3yEMOM
maMsiTd, HUX 3aBHCUMOCTh OT pa3Mepa MCXOJIHBIX JaHHBIX. OleHka
ACUMITOTUYECKONW CJIOKHOCTH AJITOPUTMOB. AJTOPUTMBI TOJIMHOMHUAIBHOU
cioxkHoctu. Ilepebopubie anroputMmbl. [Ipumepsl pa3TUYHBIX aITOPUTMOB

pelIeHrs OIHOM 3a1a4u, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh
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3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB paldOThl MPOCTEUIIUX aJTOPUTMOB
yIpaBJIEHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aIrOpuTMOB. OmpeneneHue

MCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPeOYyeMbIil pe3yibTaT

3.4

3.5

3.6

Anroput™Mbl 00pa0OTKH HATypaldbHBIX YHUCEI, 3alMCAHHBIX B IMMO3UIIMOHHBIX
CHCTEMaX CYMCIICHUsS: pa3OMeHHe 3aluCH YUClia Ha OTIENbHBIC LUQPHI,
HAXOXJCHHE CYMMBI W TIpou3BelneHUs HU(dp, HAXOXKICHHE MaKCHMaIbHOMN
(MHHHMAITEHOW) TTUQPHIL.

[IpencraBienue umcna B BUIAE HaOOpa MPOCTHIX COMHOMKHUTENICH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK TPOCTBIX 4YHCET B 33JaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «PCIICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3wik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
(aiin.

Pazouenue 3agaun Ha moazanaqu. [loamporpammel (poreaypsl U QyHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKa mporpaMMHUpOBaHUA

3.7

3.8

3.9

Pexypcus. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnosnabp3oBaHue cTeka A

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble MeTO/IbI
pelleHns YypaBHEHMiIl: MeToJl mepedopa, METOJ MOJIOBUHHOTO JEJEeHUs.
[TpubnmxEHHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHUMYMa) (YHKIMH OJHOW TEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QyHKIUM  S3bIKa
MPOrpaMMUpPOBAaHUS i  OOpabOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MNpPOOEIbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJCHHOW MOJCTPOKHU Ha JPYTYyIO
cTpoky. ['eHepauus Bcex CIOB B HEKOTOPOM ai(aBUTE, yIOBJIETBOPSIOIIMX
3aJJaHHbIM orpanudeHusiM. [IpeoOpa3oBanue ymciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO
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3.10

MaccuBbl ¥ TOCIIEOBATEILHOCTH 4YHCEN. BpramcieHne 00O0OIMIEHHBIX
XapakTEepPUCTUK BJEMEHTOB MacCMBa WA YHUCJIOBOM MOCIEI0BATEIbLHOCTH
(cyMMBI, TNpOU3BEACHMS, CpEeIHEro apu(METHYECKOro, MHUHUMAIbHOIO U
MaKCUMaJbHOIO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHHUS] B MAacCHUBE.
Anroput™bl pabOThl C 3JE€MEHTAMU MAacCHUBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJJHOMEPHOro maccuBa. [IpocTeie METOIBI COPTUPOBKHU
(Merox my3bIpbka, METOJ BBIOOpa, COpPTHpPOBKA BcTaBKamu). COpTHpPOBKa
ciusinueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). JIBowuHbIi

IIOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJHEHHE JIByMEPHOI'O YHCJIOBOTO MAacCHBa IO 3aJaHHBIM
[paBUJIaM, IOUCK 3JIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCICHHE MaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CrnoBapu  (accouMaTHBHBIE  MAacCCUBBI, OTOOpakeHMs).  XOII-TAOJIHIIBL.

HOCTpOCHI/IC aﬂ(l)aBI/ITHO"-IaCTOTHOFO CJI0Bapd IJIA 3aJaHHOTIO TCKCTa

3.13

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOrO BBIpaKeHUsS. Brruucnenue
apu(pMeTHYECKOro BhIpaXkKeHHUs, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Oqepezu/l. Hcnons3oBaHue oucpeaun 4JIs1 BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

AnroputMmbl Ha rpadax. [locTpoeHHe MHMHHUMABHOTO OCTOBHOTO JiepeBa
B3BEILICHHOI'O CBA3HOTO HEOPHUEHTUPOBAHHOTO rpada. KonndyecTBo pa3nuuHbIX
MyTe MeXAy BepIIMHAMU OpPUEHTHUPOBAHHOIO AaLMKIWYECKOro rpada.

Asroput™ JIeHKCTpBI

3.15

3.16

JepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsle) nepebs. [locTpoenue nepeBa [uisl 3alaHHOTO aApUPMETHUECKOTO
BbIpakeHus. PekypcuBHbIE anropuTMbl 00xoj1a aepea. Mcnoiab3oBaHue cTeka
U odepenu ais 00Xxo/1a 1epeBa

JlnHaMu4eckoe MporpaMMHPOBAHUE KaK METOJI PELICHHUs 33/1a4 ¢ COXpAaHEHUEM
MPOMEKYTOYHBIX  Pe3yJbTaTOB.  3afadd, pelraeMble C  TIOMOIIBIO
JUHAMHYECKOr0 MPOTrpaMMHUPOBAHUS: BBIYMCIEHUE PEKYPCHUBHBIX (QYHKIIH,

MOACYET KOJIMYECTBa BApHUAHTOB, 3a/1a41 OIITUMU3AalIUN

3.17

[Tonsitne 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOorpaMMupoBaHur. OOBEKTH U
kiaccbl. CBOMCTBA U METObI 00bEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAIN3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO TOIXOJA.

Wukancynsuus, HacieoBaHue, ToIuMophu3mM

NudopmanioHHble TEXHOJIOTUH
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4.1

Anamu3 nanHbpix. OCHOBHBIC 3aJaud aHaIHW3a JAHHBIX: MPOTHO3UPOBAHUE,
kinaccuukanus, KilacTepuszanus, aHajau3 OTKiIOHeHuH. IlocienoBaTenbsHOCTh
peIeHHMsI 3a]1a4 aHAJTN3a TaHHBIX: COOp MEPBUYHBIX JJAHHBIX, OYMCTKA M OIICHKA
KadyecTBa JaHHBIX, BHIOOp M (WJIM) IOCTPOCHHE MOJIEIH, MPeoOpa3oBaHUe
JaHHBIX, BU3YyalIH3als JaHHBIX, HHTEPIpETAns pe3yabTaToB. [IporpaMMHubie
cpenctBa u VHTEpHET-CepBUCHI i 00pabOTKM W TPEICTABICHUS ITaHHBIX.

bonwmue nanabie. MammaHoe 00ydeHne

4.2

4.3

4.4

Amnanus JaHHBIX € MOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I. Breraucnenune CYMMBI,
CpeAHero apu(pMeTH4YecKoro, HauOoJbLIer0 (HAaUMEHbBIIEr0) 3HAYEHUs
nuarnazoHa. Beramcnenne kod((UIMEHTa KOPPENSIUU IBYX PSIOB JaHHBIX.
ITocTtpoenue cronbuaThiX, TMHEHYATBIX U KPYroBbIX auarpamm. Iloctpoenue
rpa¢pukoB  ¢yHkumid. [lombop  nuHMM  TpeHIma, pelIeHHWe  3aaad
IIPOrHO3UpPOBaHMs. PemieHue 3agay ONTUMU3ALUU C TOMOIIBIO 3JIEKTPOHHBIX

TalJIuI

JluckpeTu3amnus TP  MaTEeMaTHYeCKOM MOJICIIMPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue JBIKEHUS. MojenupoBaHiue OHOJIOTHYECKHX
cucteM. MaremaTHueckue MOAETM B OSKOHOMHKE. BBIUHCIHTENbHBIC
AKCIEPUMEHTHI ¢ MozesaMu. OOpaboTka pe3ynbTaToB AKCIEpUMEHTa. MeTon
HAaUMEHBIINX KBaJpaToB. OIllEHKa YHCIOBBIX I[MapaMETPOB MOIEIHUPYEMBIX
O00BEKTOB W TMpOIeCCOB. BoccTaHOBIEHHWE 3aBHCHMOCTEH TO pe3yJIbTaTam

OKCIICPUMCHTA

BepositHoCTHBIE MOJICIIH. Metonrnl Momnte-Kapo. HNmutanmontoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITY KHUBAHUS

4.5

4.6

TaOnuunble (pensiuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
cBelleHUI 00 oqHOTUITHEIX 00bekTax. [lome, 3anuch. Kirrou Tabauiel. Pabora ¢
roToBoil 6a3o0if AaHHBIX. 3amoyiHeHue Oa3bl NaHHBIX. [loMck, copTHpoBKa U
(buIbTpaIus JaHHBIX. 3alPOChl HAa BEIOOPKY JaHHBIX. 3allPOCHI ¢ TapaMeTpaMH.
Brrancisiemble osist B 3ampocax.

MHuorotabiauanble 60a3bl JaHHBIX. TUIBI CBA3EH Mexay Ta0nuiamu. BHenHwmii
ko4, [lemoctHocTs 6a3bl JaHHBIX. 3ampochl K MHOTOTAOIMYHBIM 0Oazam
JaHHBIX

TekcroBbiii mpoueccop. CpelncrtBa MouMcKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTYpUpPOBAaHHBIE  TEKCTOBbIE  JOKyMEHTbl.  (CHOCKH,
ornaBieHue. IlpaBuna  HUTHUpOBaHMS ~ MCTOYHUKOB H  odopMmieHHS

O6ubnuorpaguyecKix CCbUIOK
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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