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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nndopmatuke (yriayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTraTaM
OCBOGHHUS OCHOBHOW  0Opa30BaTeNbHOM  MPOTPpaMMBI  CpPEAHEro  OOIIero
oOpazoBanus, npeactaBieHHpx B @I'OC COO, a Taxxke denepanbHON paboueit
IPOrpaMMbl BOCTIUTAHHUS.

[Iporpamma 1o wuHpOpMaTHKE HA€T MpEACTAaBICHHWE O IIeNAX, OO0IIeH
CTpaTerud OOy4YeHHs, BOCIHMTAaHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEIACTBAMHU
yuebHoro mpeamera «Hdopmaruka» Ha yriyOI€HHOM YpPOBHE, YCTaHABIIMBAET
o0s13aTeapHOe peIMETHOE CoJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpUpPOBaHHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeieieHue ero
no kiaccaM (rojaMm M3ydeHus1), MaéT MPUMEPHOE paclpe/e/iecHne yIeOHBIX YacoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEeKOMEHAyeMyr (TpUMEpHYIO)
MOCNEOBATEIPHOCTh ~ MX  HM3yYeHUS C  y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBfA3€HM, JIOTUKM y4eOHOTO Tmpolecca, BO3PACTHBIX
0COOEHHOCTEH 00YyUarOIIUXCH.

[Tporpamma 1o nHPOpPMATHKE ONPEACIAET KOJIMISCTBEHHBIC U KaUeCTBEHHBIC
XapaKTepUCTHKU Yy4eOHOTO MaTepHaa AJs KaXI0TO rojia U3y4eHus, B TOM YHUCIIe
JUIS COAEPXATEebHOTO HANOJHEHHs] Pa3HOr0 BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKHUX MIPOBEPOYHBIX pabor,
rOCyIapCTBEHHON MTOTOBOU aTTectanuu). [IporpamMma mo mHpOpMaTHKE SBISETCS
OCHOBOM /JIi COCTABJIGHWS aBTOPCKUX YUYEOHBIX TpOTpaMM U Y4YEOHHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHeM oO1ieM 00pa30BaHUH OTPAKAET:

CYIIHOCTh HMH(POPMATUKH KAaK HAYYHOM JUCHUIUIMHBI, H3y4YarolIeH
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOXKHOCTH aBTOMAaTH3AIMN WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ OONaCTM  TpUMEHEHUsT  WH(POPMATUKH, TMPEKIE  BCEro
uH(GOPMaIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLMANBbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMAaTUKM U HMHPOPMALMOHHOM
JeSITeTbHOCTH.

Kypc unpopmatuku ajis ypoBHSI CpeIHEro oOIero oOpa3oBaHUs SABIISETCS
3aBEpIIAIOIIUM D3TallOM HEMPEpPHIBHOW TMOATOTOBKH OOyYaroIIMUXCs B 00JacTh
nHOOpPMATUKA W WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OIMMPACTCS
Ha CoJIepaHue Kypca MH()OpPMATUKUA YPOBHS OCHOBHOTO OOIIET0 00pa3oBaHUS U
ONMBIT  TIOCTOSSHHOTO  MPUMEHEHUS  WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHHA, MaéT TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTBITA.



Pe3ynbraThl  yriayOnéHHOro ypoBHS M3y4eHHMs y4eOHOro mnpeamera
«Madpopmatukay OPHEHTHPOBAHBI HAa TMOJIYYEHHE KOMIIETEHTHOCTEH ISt
nocieaymneld mpodeCcCHOHABHOW — JICSITCIPHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIACTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B CeO0s:

OBJIQJICHUE KJIIOUEBBIMU TOHSTHUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHasl IMpeAMeTHas 00JIaCTh, PAaCHO3HABAHHE COOTBETCTBYIOLIUX UM
MPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTh AEMOHCTPUPOBATH PA3ITUYHBIE MTOAXO0/IbI
K U3YUYECHUIO SIBJICHUW, XapaKTePHBIX JJI1 U3y4aeMOl peaAMETHON 00J1acTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3a]ayu,
XapakTEepHbIE ISl HMCHOJIb30BAHMS METOAOB M HMHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HAJIMYKUE TPEACTABICHUN O JAaHHOW MPEAMETHOM 00JIacTH KakK IEIOCTHOM
T€OpUU (COBOKYITHOCTU TEOpHUI), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OO0JIaCTAMU
3HAHUM.

B pamkax yriayOn€HHOro ypoBHsS M3yudeHUs MH(OpMATHKU 0OecreunBaeTcCs
IEJICHAIIPABJICHHAs MTOATOTOBKA OOYYAIOMIMXCS K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MnpopecCHOHAIBHOTO  O0pa3oBaHUsA IO  CICIHAIBLHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM C UU(POBBIMU  TEXHOJOTHUSAMM, TaKUM Kak
porpaMMHasi MHXKeHepHs, MHGOpMaIMOoHHas 0e30MacHOCTh, WH(MOPMAIMOHHbBIC
CUCTEMBbl M TEXHOJOTUH, MOOWIIbHBIE CHUCTEMBbl U CETH, OOJIbLIME JaHHBIE U
MalllMHHOE OO0Yy4YeHHE, TMPOMBIIUICHHBI HWHTEPHET Belleld, HCKYCCTBEHHbIN
WHTEJIEKT, TEXHOJIOTMH O€CIpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTUH, CHUCTEMBbI PACIPEIECIEHHOIO PEECTpa, TEXHOJIOTUHU BUPTYAIBHOU H
JIOITOJTHEHHOU peaibHOCTEN.

OcHoBHast 1enb u3yuyeHuss yueOHoro mpeamera «HHpopmaTuka» Ha
yriayOn€HHOM YpPOBHE cpenHero oOmiero oOpa3oBaHusi — oOecredyeHue
JTanbHENIIer0 pa3BUTUS WH(OPMAIMOHHBIX KOMIIETEHIIUNA O00yYaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSIX Pa3BUBAIONIETOCS HHGOPMAIIMOHHOTO OOIIECTBA
¥ BO3pACTAONIEH KOHKYPEHIMM Ha pBhIHKE TpyAa. B cBsi3u C¢ 3THUM H3yyeHUe
uH(popmaTuku B 10 Ki1accax JOHKHO 00ECTIEUNTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO HAa IMOHUMAHUU POJIH
nHpopMaTHKHA, WHDOPMAITMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJTOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nuyath (QakTbl W OIEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETb UX CBS3b C KPUTEPUAMH OILCHUBAHUS U CBS3b
KPUTEPUEB C ONPEAEIEHHON CUCTEMOUN LIEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTD U
0000611aTh HHpOpMAIIHIO;



c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O  BIMSHUU  HUHPOPMAIMOHHBIX
TEXHOJIOTWUA Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHHUE COIUATHHOTO,
SKOHOMHYECKOTO, MOJIUTUYECKOr0, KYJIbTYpPHOTO, HOPUIUYECKOTO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUIMUHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(POPMAITMOHHBIX TEXHOJIOTUH;

MPUHSATHE TMPABOBBIX U 3TUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHUE OTBETCTBEHHOCTH JIFOJIEM, BOBICUYEHHBIX B CO3/IAHUE U UCITOJIb30BAHUE
WH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHne nHhopMaIny;

CO3/IaHME YCJIOBUM JJI Pa3BUTHUSI HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIeI0BATENLCKOW U TBOPYECKOM NESATENbHOCTH, MOTHUBALIMKM OOYyYaroluXxcs K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHpopmaTuka» BBIACIAIOTCS YETHIPE
TEMAaTUYECKUX pa3ea.

Paznen «llu¢poBasi rpaMOTHOCTB» TOCBAILIEH BONPOCaM YCTPOMCTBA
KOMIIBIOTEPOB U JIPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHUS, BKIOYas
KOMIBIOTEPHBIE CETH, NCIIOIB30BAHUIO CPE/ICTB OMEPALIMOHHON CUCTEMBI, padoTe B
ceth VHTEpHET ¥ UCIOJB30BAHUIO HWHTEPHET-CEPBHUCOB, WH(HOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue ocHOBbI HHGPOPMATHKU» BKIIOYAaeT B ce0s
NOHATUHHBIN anmapar HMH(QOPMATUKH, BOMPOCHl KOJIUPOBaHUS HH(OpMaIuy,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOphbl JIOTUKU U
KOMIIBIOTEPHOTO MOJICIUPOBAHHSL.

Paznen «AJaropurvMbl M NPOrpaMMHPOBAHHE) HAIMPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBILUICHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY UX CIOKHOCTH,
dbopMUpOBaHNUE HABBIKOB pEAIM3allMU MPOrpaMM Ha s3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Pazmen  «MH(poOpMauMOHHBbIE  TEXHOJOIMHM»  TOCBIIMIEH  BONPOCAM
NpUMEHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTM30BaHHBIX B MPHUKIIATHBIX
MPOTrpaMMHBIX MIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3ajlauyax aHaiIu3a
JIAHHBIX, HCMOJIb30BAaHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TaOMUI[ JJIS PEUICHUS
MPUKJIAIHBIX 3a]1a4.

B mpuBenénnoM nanee comepxkanuu ydeOHoro mpeameta «MHbopmaTrka
KYPCUBOM  BBIICNICHBl JIONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy OOy4YEHHUsI, HO MOTYT ObITh MPEIIOKEHBI I U3yUCHHUS
OT/IeJIbHBIM MOTUBUPOBAHHBIM U CTIOCOOHBIM 00YYaIOIINMCH.

YruyOnéHHbIH  ypOBEHb W3Yy4YCHHS WHMOOPMATUKA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpOQMisi, OPHUEHTHPOBAHHOTO HA  HMHXXEHEPHYIO U
UHOOPMAITMOHHYIO c(epbl ACSATENbHOCTU. YTIYyOJIEHHBIH YpOBEHb HW3Y4YEHUS
uH(popMaTUKU 00eCleYnBaET: MOATOTOBKY OOYyYaloOlMXCs, OPUEHTUPOBAHHBIX Ha



CHEIUANBHOCTH B 00JacTH WHOOPMAIMOHHBIX TEXHOJOTUH W WH)XCHEPHBIE
CHEIUATBHOCTH, Y4YacTHE B MPOCKTHONM M WCCIIENOBATEILCKON JESITEIIBHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAMNPABJICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIIHAAAX U CIaye
Enunoro rocyiapcTBeHHOTO K3aMeHa 1o HH(GOpPMAaTHKE.

[TocnenoBaTenbHOCT HM3YYEHHS] TEM B Mpefesiax OJHOro roja oOydeHus
MOXXET OBITh HM3MEHEHAa IO YCMOTPEHHIO YYHUTENS TpPH TOATOTOBKE padouei
MIPOTPAMMBI U TIOYPOYHOTO TIAHUPOBAHUSI.

OO01ee 4ncno 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3yueHus uHpopmatuku — 136
yaca: B 10 kiacce — 136 yacoB (4 yaca B HEJICIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

udposasi rpaMoTHOCTDH

TpeOboBaHuss TEXHUKH OC30MMACHOCTM MW TUTHEHBI TIpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU U(PPOBOTO OKPY>KEHHUS.

[IpuHUMIBEl pabOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMATHYECKOE BBIMOJHEHHE MPOTPAMMbI  IIPOILIECCOPOM.
OnepatuBHasi, TOCTOSHHAs W JOJATOBpEeMEHHas mamsaTh. OOMEH JaHHBIMH C
noMonibko muH. KoHTposuiepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1ocTyn K MaMsTH.

OCHOBHBIE TeHACHIIUU pa3BUTHS KOMITBIOTEPHBIX ~ TEXHOJOTHIA.
[TapannenbHabie BBIYHCIICHUA. MHorormnpouneccopHsie CHUCTEMBI.
Cynepkomnbrotepbl. PacnipenenéHapie BHIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MoOOWIbHBIE HHU(PPOBBIE YCTPOWCTBA H WX pPOJb B
KOMMYHHKALUSX. Bcerpoennslie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3npoBaHHbIEe TPOU3BO/ICTBA.

[IporpamMmmHOe oOecrieueHne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHadeHue. OCOOEHHOCTH MPOrPAMMHOIO
oOecrieueHusT MOOWIBHBIX yCTpoWcTB. llapamienbHoe mporpaMMHpPOBAHUE.
CucremHoe mnporpamMMmHoe obOecrniedeHue. OnepalnMOHHBIE CUCTEMBI. Y THIIMTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAIUNISIUMSA W JEUMHCTAUALMA  [POTPAMMHOTO
oOecrieyeHusl.

daitnoBeie cucTeMbl. [IpuHIMTIBI pa3MelieHuss U WUMEHOBaHUsS (HaiIoB B
nonroBpeMeHHon namsty. [llabnons! 11 onucanus rpymn Qaitios.

[IporpammHuoe oGecrnieuenue. JIuneH3upoBaHUe MPOrPaAMMHOI0 0OECIIeUEHUS
u uudpoBeix pecypcoB. Ilpompuerapuoe u cBOOOAHOE MPOrpaMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHusi U I1UEGPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMasi
3aKOHOJIaTeNIbCTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
POrpaMMHOT0 o0ecriedeHus U UG POBBIX PECYPCOB.

[IpuHIUIIBI TOCTPOCHUS U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Cerebie npotokoiabl. Cets MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKons!
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenue IP-cetm Ha mojaceT ¢ mOMOIIbI0 Macok mojcerer. CereBoe
agMuHucTpupoBanue. [lojlydeHre JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hanmuuus CBSI3U C y3JIOM ceTh. OmnpeneneHre MapuipyTa ABUKECHUS
MTAKETOB.

Bunet  nmestensHocT B cetu  HMuTepHer.  CepBucel  MHTepHeTa.
['eonH(pOpMaIIMOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(HampumMmep, JoKanus MOOWIBHBIX TeJIe(OHOB, OMNpEACICHUE 3arpyKEHHOCTU
aBTOMAarucTpaieil), ”HTEpHET-TOProBIIsA, OpOHHUPOBAHUE OUIETOB U TOCTHHHIL.

["'ocynapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U yCiIyrd. COLMANIBHBIE CETH —
OpraHu3anus KOJUJIEKTMBHOTO B3aMMOJIEUCTBHS M oOMeHa naHHbIMU. CeTeBoil
ATUKET: MpaBuWiia MOBeJIeHUA B KubOepmpoctpaHcTBe. [Ipobiema MomIMHHOCTH
noiydyeHHo nHdopmannuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHUE YIpPO3bl, CBSI3aHHBIE C MCIOJb30BaHUEM
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOrui. OOiue mpoOieMbl 3aiuThl
undpopmaruu  u  uHbOpMmarmoHHOW  Oe3omacHocTu. CpeacTBa  3allMTHI
uH(pOpMAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(popManmoHHbIX cuctemax. IIpaBoBoe oOecneueHne UHGOPMALMOHHON
0€30MacHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOTO nocryna K JIMYHOU
KOH(UIeHIIMAabHON MHPOpMALIMU, XpaHSIIEHCsS Ha MEePCOHATIbHOM KOMIIBIOTEpE,
MOOWJIBHBIX YCTpOMCTBax. BpenoHocHOE mporpaMmMHOe 0OecredueHue U CroCOoObI
O00ppOBl C HUM. AHTHBUpPYCHbIE Mporpammbl. OpraHuzauus JIMYHOTO apXvBa
uHdopmaruu. PesepBHoe konuposanue. [laponbHas 3anura apxusa.

[udpoBanue naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPPBHI.
[udper npoctoit 3amensl. [Mudp Lesaps. [ludp Bmxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckne 0CHOBBI MHGOPMATHKHU

Nudopmanus, nanasie U 3HaHud. MHQOpMaIOHHBIE MPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOLIECTBE.

HenpepbiBHBIE W JUCKpETHbIE BEJIMYMHBI U curHaibl. HeoO6xoaumMocTh
JUCKpETU3alui MH(pOpManuu, MpeAHa3HAYEeHHOW Mg XpaHEHUs, Nepelayu u
00paboTKH B UG POBBIX CUCTEMAX.

JIBonuHoe KoAMpoBaHHE. PaBHOMEpHbIE W  HEPaBHOMEPHBIE  KOBI.
JlexoaupoBaHue COOOIEHMI, 3aNTMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHue OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. ENMHHLIBI U3MEPEHHs] KOIMYeCTBa HHPOpMaUH. Al(paBUTHBIA MOAX0J K
OLICHKE KOJIMYeCTBa MHPOPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YKCEN B
MO3UIIMOHHON cucTeMe cuucieHus. CBOWCTBa MO3WIIMOHHON 3allMCH YHUCHA!
KOJIMYECTBO UG B 3aMUCH, NMPU3HAK JEIMMOCTU YMCIA Ha OCHOBAHHE CHCTEMbI
CUMCIICHUA. AJITOPUTM IMEPEBOJAA LIEJIOr0 Yucia u3 P-MuHON cucTeMbl CUMCIICHUS B
JECATUYHYI0. AJTOPUTM MEpeBOJa KOHEUYHOM P-uuHON npoOu B HECATHUHYIO.
ANTOpuUTM IEpeBOAA LEJIOr0 YHUCIA U3 JECATUYHOM CHCTEMBI CUuCieHus B P-
nynyto. IlepeBon KoHeyHOM necsaTudHOM Jpodbu B P-wunyr. [[BouuHas,
BOCbMEpPUYHAs U HIECTHAALATEPUYHAs] CUCTEMbl CUHUCIEHUS, CBS3b MEXKIY HUMHU.



Apudmernueckue omnepanydu B TMO3UIIMOHHBIX CHUCTEMax CyucCieHus. TpouuHas
YpaBHOBEIIIEHHAsI CUCTEMA CUUCIICHUS. JIBONYHO-/I€CITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanne TtexcroB. KomupoBka ASCII. OpnoOaliTHBIE KOIUPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHU.

KomupoBanne  m3oOpaxkenuit. Omenka HHPOPMAIMOHHOTO  00BEMa
rpauyecKuX JIaHHBIX MPU 3aJaHHBIX PA3PEIICHUH U TIIyOUHE KOJIUPOBAHUS 1[BETA.
I{BeToBBIc MOaenu. BekTopHoe komupoBanue. ®opmarel rpaduieckux Ghauios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OnieHka HHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa soruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyII€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOaUIBl WCTUHHOCTH. JlOrHMuecKue BBIPAKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0IHI UICTUHHOCTH. JIOTMYecKue onepanuy U oTfiepalui HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKHA. ODKBUBAJICHTHBIC MPEOOpPa30BaHUS JOTUYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHUI.

Jlornyeckue (GyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JIOTHUYECKHUX
GyHKIHNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (DYHKIIHM.

Kanonnueckue  gopmbl  joruueckux  BblpakeHuil.  CoBepILIEHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMajbHBIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS IO TaOIUIE UCTUHHOCTH.

Jlornueckue »>JeMEHTBI B cocTaBe KomibtoTrepa. Tpurrep. Cymmarop.
MHuoropa3psansiii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBieHre UENbIX YHMCEN B MaMsATH KOMIbioTepa. OrpaHUYE€HHOCTH
Jyana3oHa 4Yucel NpH OrpaHWYEHUH KoJinuecTBa paspsanoB. IlepemnonHenue
pa3psaHON ceTKU. be33HakoBble M 3HAKOBBIE JAaHHbIE. 3HAKOBBIM OUT. J[BOMUHBIIMA
JIOTIOJTHUTENIBHBIN KOJ OTPULIATEIILHBIX YUCET.

[TobutoBbie norumdeckue omnepamuu. Jlormueckwii, apudmerndeckuii u
nukanyeckuit  capuru. [lludpoBanune ¢ moMompl0 MOOUTOBOM — omepanuu
«uckimoyaroniee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YKCEN B MaMSITH KOMIIBIOTEpA. 3Haualas
4acTh W MOPSJOK uMcia. Jlnana3oH 3HaAYeHUH BENIECTBEHHBIX uucen. [Ipobiembl
XpaHEHUsI BEILECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OIPAHMYECHHEM KOJIMYECTBA
pa3psnoB. BelmonHeHne omnepanuii C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIMUOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHHE

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHITNX aJTOPUTMOB
VIPaBJICHUSI HCIOJHUTEIISIMU M BBIYMCIHUTENBHBIX alropuTtMoB. OrnpeneneHue
HCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOyeMbIil pe3yJibTar.

Oranbl pelIeHUs 3aJad Ha KOMIbloTepe. MHCTpyMEHTalbHBIE CpPENCTBa:
TPAHCIATOP, OTIamAuuK, mpodmmpoBmMK. KoMOuiasius u HWHTEpIpeTaIus
nporpamMm. BupTtyajibHbie MalliuHbI.

WurterpupoBanHas cpema pa3paboTku. MeToapl OTIAgKd  MPOTpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. OTmanounsiii BeiBoA. [lomaroBoe
BBITIOJTHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaUYEHHI IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumnbsl JgaHHBIX:
LEJIOUYKCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTMYEeCKHE. BeTBieHusl.
Cnoxnsie  ycnoBus. [luknael ¢ ycimoBueM. I{Ukabl MO MEpEMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX  BUJOB  LMKJIOB. VHBapumaHT IUKIIA.
CocraBiieHME LUKJIA C HUCIIOJb30BAHUEM 3apaHee ONPEACIEHHOTO WHBApUaHTa
[MKJIA.

JlokymeHTHpOBaHue IIPOrpaMM. Hcnonb3oBaHue KOMMEHTAPUEB.
[ToaroroBka onucaHusi IPOrpaMMbl U UHCTPYKLIMH JJIS TTOJIb30BaTENS.

ANTOpUTMBI 00pa0OTKM HATYpalIbHBIX YMCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJICHMs: pa3OMeHHe 3alucu 4Yucjia Ha OTAENbHbIE LHUQPHI,
HAaXOXXJCHUE CYMMBbl W TMpOu3BeAeHUA LHUP, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHON) TTUDPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 33IaHHOM Auanas3one. IIpeacraBienue
yuclia B BUJIe HA0Opa MPOCTHIX COMHOXKHUTENIEH. AJITOPUTM OBICTPOTO BO3BEIAECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAmuXcs B (aitnax. TekcToBbie u MTBONYHBIC (DailiTbl.
daitnoBrie TiepeMeHHbIe (dainoBble ykazatenu). Urtenwe u3 daitma. 3anuch B
(aii.

Pa3zouenue 3anaun Ha noazaaaud. [lognporpamMmsl (rpoueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE mpouenypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH S3bIKA MPOrpaMMUPOBAHMUS.
[TopknroueHne  OMONMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOIAUTEIICH.
MoayJibHBIA PUHLIUI TOCTPOEHHUS IPOTPaAMM.

Yucnennole MeToApl. TouHoe © TpUOMIDKEHHOE pEIICHUs 3aJayM.
YuciieHHbIE METO/IbI PELIEHUS] YPABHEHHI: METOJ nepedopa, METO/ MTOJIOBUHHOTO
nenenusi. [IpubnmxEHHOE BBIYMCICHUE JIMH KPUBBIX. BBIYHCIIEHHE IUTOIIAIEH
buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METOJ]



Tpanenuii). Ilonck Makcumyma (MUHUMYMa) GYHKUMA OJHOM NEpEeMEHHOU
METOJIOM MTOJIOBUHHOT'O JEJICHHUS.

OOpaboTka CHUMBOJBHBIX JAHHBIX. BCTpoeHHBIE  (PYHKIIMK  S3BIKA
IPOrpaMMUPOBAHUS 1Ji1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBIEHUH CHMBOJIAa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJAM, MOUCK MOJICTPOKU
BHYTPU JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOJCTPOKM HAa JPYTYHO CTPOKY.
['eHepanust Bcex CIOB B HEKOTOPOM aiihaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpannyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M MOCIEAOBATENILHOCTU 4Kcell. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTHUK PJIEMEHTOB MACCHBA MJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
MPOU3BEICHUS, CPEIHEro apuMEeTUYECKOro, MUHUMAILHOTO M MaKCHMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIUX 33JaHHOMY YCJIOBHIO).
JInHENHbIN TOUCK 33JaHHOTO 3HAYEHUS B MAaCCUBE.

CopTupoBKa 0JJHOMEpPHOT0 MaccuBa. [IpocTbie METOAbI COPTUPOBKU (METOJ
y3bIpbKa, METOJl BbIOOpa, COPTUPOBKA BcTaBKamu). COpPTHPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anmroputm QuickSort). JIBoWuHBIM TOHCK B
OTCOPTUPOBAHHOM MacCHUBE.

JIBymMepHbIe MaccuBBI (MaTpUIlbl). AJTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3aII0JHEHHE JBYMEPHOI'O YHCIOBOTO MACCUBA MO 33a/IaHHBIM ITPaBUIIAM,
MOMCK AJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYHMCIEHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJIOIOB
JIBYMEPHOT'O MAaCCHBa.

NupopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenmaktupoBanue u ¢dopmartupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnons3oBanue  ctwiieil.  CTpyKTYpUpPOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHocku, orjaBieHue. KomektuBHas paboTra ¢ JTIOKYMEHTaMHU.
NHCTpyMEeHTBI peleH3UpOBaHUs B TEKCTOBBIX mporeccopax. O0ayHble CEpPBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBuia 1uuTHUpOBaHHS HUCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OdopmMieHue Ccrucka JIUTEepaTyphl.
3HAKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJIaccuuKanus, KiacTepuzanus, aHanu3 oTkioHeHuil. I[locmegoBarenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKe JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpETaIUs pe3yiabTaToB. [Iporpammubie cpenctsa u



MHTEPHET-CEPBUCHI AJI1 00pabOTKM M MPEACTABICHUS JaHHbIX. bonbpliue gaHHbIE.
MamHHoe 00yueHue. IHTeeKTy ainbHblil aHaJIu3 1aHHbIX.

AHanu3 JaHHBIX C MOMOINIBIO 3JIEKTPOHHBIX TaOyuL. BbruncieHne cymmsl,
CpEIHEro apu(PpMETHUECKOT0, HauOOIbIIEro (HAMMEHBIIIET0) 3HAUEHUS IMalla30Ha.
Boruncnenne kosd@uiuenta Koppensiiuu JByX psAIoB JaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX M KpyroBbix auarpamm. [locTtpoeHue rpadukoB
¢bynkuuid. [TogOop nuHMK TpeHaa, pelieHne 3a1a4 TPOrHO3UPOBAHUS.

YucneHHoe pelieHHe YpaBHEHMHM C IMOMOINBIO 1oadopa mapamMerpa.
OnTuMmu3anys Kak MOWCK HAWIYyYIIEero pelieHus B 3alaHHbIX yciaoBusx. LleneBas
¢yHkuus, orpaHudeHus. JlokaibHble M TI00aJbHBII MUHUMYMBI II€JIEBOM
¢byHkuuu. Pemenue 3a1a4 ONTUMHA3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIuUL.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss pPyKOBOJCTBOBAThCA C(HPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTAlWN, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM ILIEHHOCTSIM  POCCHICKOIO
OOIIECTBA, PACHIUPEHHUE KUZHEHHOTO OMbITA M OMBITA ACATEIBHOCTU B MPOIECCE
peanu3aluy  CpeACTBaMU  y4yeOHOTO TMpeJMETa OCHOBHBIX  HAalpaBlCHUN
BOCIIUTATEIbHOU 1€ATEIbHOCTH.

B pesynpraTte wu3yueHuss HHPOPMATHKUM HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus y oOydaromierocsi OyayT copMUpOBaHbl CICAYIOIMIUE JTUYHOCTHBIC
pE3yNbTaTHI:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA WU MpaBOMNOpSAAKA,  COOJIOJIEHHE  OCHOBOIIOJAralpIIUX  HOpM
nH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITh HJICOJIOTHU  AKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OOUHU, AUCKPUMHUHALMKA [0 COLMAIbHBIM, PEJIUTMO3HBIM, pPACOBBIM,
HallMOHAJIbHBIM [IPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACJIeNINI0, TOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHUMaHUE 3HaYeHUs1 MHYOPMATUKU KaK HAyKU
B KU3HHU COBPEMEHHOTO OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OLIEHWBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIEHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MUpPY, BKJIKOYAas JCTETUKY HAy4YHOIO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BaHUN MH()OPMAIMOHHBIX TEXHOJIOTUH;

5) pu3n4YeCcKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh  3JI0POBOrO W Oe3omacHoro  obpaza  KU3HH,
OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4YHCJIE 3a CYET



coOtoIeHus1 TpeOOBaHU O€30MacHON 3KCIUTyaTaluu CPeACTB MH(OPMAIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOM JI€ATEITbHOCTH TEXHOJOTMYECKONM M COLMaIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJTHATH TaKyIO JCSITCIIBHOCTS;

uHTEpeC K cdepaM MNpOPECCHOHATBHON JESATENbHOCTH, CBSI3aHHBIM C
nH)OPMATUKON, MPOTPAMMUPOBAHUEM U HH(POPMAIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBAHHBIMU Ha JOCTIKCHUSX HAyKU UH(POPMATUKM U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBEpIlaTh OCO3HAHHBIA BbIOOp Oyayiied npodeccun u
peaNn30BBIBaTH COOCTBEHHBIE KU3HCHHBIE TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpPA30OBaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS :

OCO3HAHUE TJI00ALHOIO XapakTepa 3KOJIOTHYECKUX MPoOJIeM M MyTell uX
pemeHusi, B TOM 4YHCI€ C YyYETOM BO3MOXKHOCTEH HMH(POpPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

chOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, IOCTHXKEHHSM HAyYHO-TEXHHYECKOrO IIporpecca u
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHHSI POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(OOPMAITMOHHBIX TEXHOJOTHA B YCIIOBUIX
1ndpoBoii TpaHchopMaIuu MHOTHX cep )KHU3HH COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHHE LIEHHOCTH HAYYHOH JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B mpormecce nocTmKeHUST JTUYHOCTHBIX PE3YJIHTATOB OCBOSHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS AMOITMOHAIBHBIN
MHTEJIEKT, Mpenoaraonui chopMHUpPOBaHHOCTS:

CaMOPETYJIUPOBAHHUS, BKJIOYAIOIIEIO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AYMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEeMJICHHE K JTOCTHKCHUIO 1ETU U
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JI€MCTBOBATh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CTOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIICCTBICHHM KOMMYHHUKAIMH, CIOCOOHOCTH K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pelraTb KOHPIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATBI

B pesynaprate wu3ydenuss HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHug y oOy4arwomierocss OyayT cOpMUpOBaHBI MeETaNpeaIMETHBIE
pe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JTEHUCTBUSX, a UMEHHO —
MO3HABATEIbHBIE YHUBEPCAIbHbIE Yy4eOHbIE JEUCTBUSA, KOMMYHUKATHUBHbBIC
yYHUBEpCAIbHbIE Y4UeOHBbIC JCUCTBUS, PETYJISTHUBHBIE YHUBEpPCAIbHBbIC Y4ueOHbBIC
JIECTBUS, COBMECTHAs JEATEIbHOCTD.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMUBATh CYILIECTBCHHBINM MpPU3HAK WM OCHOBAHUS [JII CpPaBHEHWS,
KJaccuuKau U 0000IIeHHUS;

OmpeAeisaTh MU ASATCIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YUYETOM aHaIM3a MUMEIOIINXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JIEATEIbHOCTH,

KOOPAUHUPOBATh M  BBHIMOJHATH pabOTy B  YCIOBUSIX  PEaJIbHOTO,
BUPTYaJIbHOI'O0 U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE HeCTBUSA:

BJIQJIETh HABBIKAMU Y4EOHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1ay, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

OCYUIECTBJISITh PA3JIUYHBIC BHUJBI JEITEIBHOCTH IO IMOJYYEHUIO HOBOTO
3HAHUS, €ro HHTEPINPEeTalNH, MPeoOpa3OBaHUI0 U TMPUMEHEHUIO B Pa3IUYHBIX
y4EOHBIX CHUTyallusiXx, B TOM YHCJIE TpPU CO3JAaHUU YUE€OHBIX U COIMATbHBIX
MIPOEKTOB;

dhopMUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MMOHATUSIMHU U METOAAMHU,

CTaBUTh M (OPMYIUPOBAaTh COOCTBEHHBbIE 3aJaud B 0Opa3oBaTEIbHOM
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;



BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTHl MJIs JIOKAa3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHHUS,;

aHANM3UPOBATh TIOJNYYEHHBbIE B XOJ€ pEIICHUsS 3aJa4dl  pe3yJIbTaThl,
KPUTUYECKH OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIAThH IIEJICHATIPABICHHBIA MOUCK TEPEHOCa CPEJCTB W CIOCOOOB
JENCTBUA B MPOGECCHOHANBHYIO CPEey;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTh
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIBHBIE MOIXO0JbI M pElICHUs,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTePHATUBHBIE PEIICHUSI.

3) pabora ¢ ungopmaunmeii:

BJIAJICTh HaBBIKAMU TOJYYCHUS WH()OPMAITUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENLHO  OCYIICCTBJISITH ~ MOWCK,  aHalu3, CUCTEMaTU3alui0 |
MHTEPHpETaNI0O HHPOPMALIMK PA3TMYHBIX BUOB U (GOPM MPEACTABICHHUS;

co3laBaTh TEKCTHI B pa3IU4HBIX ¢dopMarax ¢ Yy4E€TOM Ha3HAUYCHUS
uHpopMaluu U IEJIEBOM  ayJIWTOpUM, BbIOMpas ONTUMAIbHYIO  (GopMy
MIPE/ICTABIICHUS M BU3yaTH3alliu;

OIICHHBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh MHGOpPMAINK, €€ COOTBETCTBHE
MPABOBBIM M MOPAJIBHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPTaHU3aIIMOHHBIX
3a7ad ¢ CcOOMIOJieHHeM TpeOOBaHUN HPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHHsl, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TIaCHOCTH;

BJIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA WM 3alUTHl  WHOOpMAaIUH,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

KOMMyHl/IKaTHBHLle YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHﬂ

1) oOmenume:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCEeX chepax >KU3HHU;

pacro3HaBaTh HeEBepOAJbHBIC CpEJACTBA OOIICHMS, TOHMMAaTh 3HAYCHHUC
COIIMAJIBHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(IMKTHBIX CHUTyaIluidl |
CMSITYaTh KOH(JIUKTHI,

BIAJCTh  Pa3IUYHBIMM  CIocoO0aMu  OOIIEHUS W B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(MJIUKTHBIE CUTYAIINH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHaA 1eITeJIbHOCTD:

MOHUMATh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON W WHJAWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEHUCTBUH C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaX/I0r0 YJICHA KOJIJIEKTUBA;

NPUHUMATh I1E€JIM  COBMECTHOM  JESITEIbHOCTH, OpPTraHU30BBIBaTH H
KOOPJMHHUPOBATh JCUCTBUA MO HUX JOCTHUKCHHUIO: COCTABJIATH IUIaH JCHUCTBUH,
pacrpenensaTh pojd C Y4€TOM MHEHHMM YYacCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTO YYaCTHHKA KOMAaHIbl B
OOIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHWBAThL MAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE J1eiiCTBHSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3a/laud B 00pa30BaATEIbHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyaLUsAX;

CaMOCTOATENILHO  COCTABJISITH IUJIAaH  PEIICHUS NpodsieMbl € YU4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHU;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOro MpeMeTa Ha OCHOBE JTMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTh
3a pelLIEeHHE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJa/J€Th  HABbIKAMU  MO3HABATEJbHOM  pediekcun Kak  OCO3HaHUSA
COBEPLIAEMBIX JEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U



OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM JIsl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrUX TMpH aHaliM3e pe3ysbTaToB
JEATEeIIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX @pPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHUOKY;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

B mnponecce uszyuenus kypca MHGOPMATHKU yYriyOoJ€HHOTO ypoBHS 6 10
Knacce OOyYarONUMUCSA  OyayT JOCTHTHYTHI  CJEAYIONIAE  TPEIMETHBIC
pe3yIbTaThI:

BJIAJICHUEC TIPEACTABICHUSIMH O POJIM WHGOPMAIMM W CBSI3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUIMHU «HHGOpPMALIH,
«UH(QOPMAIIUOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBDY,
«cucTeMHbIN A PexT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMa YIIPABICHUS;

BJIAJCHUE METOJaMH IIOMCKa HWHpOpMarMu B ceTH HWHTepHET, yMeHHue
KPUTHUYECKU OTICHUBATh WH(OpMAITHIo, TOyYSHHYIO U3 ceTu HTepHeT;

YyMEHUE XapakTepu30BaTh OOJbIIKME JaHHBIC, MPUBOJUTH TPUMEPHI
UCTOYHUKOB HMX TIOJIYYEHUSI U  HaNpaBJICHHUS  HCIOJIb30BAHMS, YMEHHUE
KJIacCH(DUIIMPOBAaTh OCHOBHBIE 3a/Jaud aHalM3a JaHHBIX (IIPOTHO3HPOBAHUE,
KJIaccupuKaIus, KIIaCTepU3allns, aHaJH3 OTKJIOHCHUH ), MTOHNMATh
MOCJIC/IOBATEIFHOCTD PEIICHUS 3a7a4 aHaJIn3a JaHHBIX: COOp NEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa IaHHBIX, BBIOOP W/WIM TOCTPOSCHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3alHsl TaHHBIX, MHTEPIPETAIHS PE3yIbTAaTOB,;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA W (YyHKIHOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMJIbHBIX KOMITBIOTEPOB, TCHICHIIUN Pa3BHTHSI
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIAJICHUE HaBBIKAMU PAOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAaMU TIPOTPAMMHOTO OOECIeYeHUsl JJIg pEHIeHUs Y4eOHBIX 3a1ad 110
BBIOpAHHOH CIIEIUaTN3allnN;

HaJIMYHE TMPECTABICHUN O KOMITBIOTEPHBIX CETAX M UX PO B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUAIIAX OPTaHU3ANA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOmUX MpUHIUINAX pa3paboTKu W (YHKIMOHUPOBAHHUS HHTEPHET-
MIPUIIOKEHHNM;



NOHMMaHWE Yrpo3 WHGOPMAIMOHHONW 0€30MacHOCTH, HCIOJIb30BAHHE
METOJIOB M CpPEICTB MPOTUBOACHCTBHS H3TUM yrpo3aMm, COOJIOACHHE Mep
0€30I1acHOCTH, NMPEAOTBPAILAIONIUX HE3aKOHHOE PacCIpOCTPAHEHNE NTEPCOHATIBHBIX
JAHHBIX, COOJII0/IEHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTH U TUTHEHBI MPU padboTe
C KOMITBIOTEPAMH U JIPYTUMUA KOMIOHEHTaMH ITU(DPOBOTO OKPYKCHHS, TOHUMaHUE
NPAaBOBBIX OCHOB HCIIOJIb30BAHMSI KOMIBIOTEPHBIX Nporpamm, 0a3 JaHHBIX U
paboTel B cetn IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JUCKPETU3AINHA PA3TUYHBIX BHUJOB
uHopMaIuu, yMEHHE ONpenesiTh HMHPOPMAUOHHBIM O00BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMmeTpax AUCKPETH3allUu,
yMEHHE OMNpEeAENsATh CPEAHIOI CKOPOCTh TMepefayd JaHHBIX, OIICHHUBATH
U3MEHEHHE BPEMEHHM TMepefauyd IpH H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yMEHHUE HCIOIb30BaTh MPU PEUICHUU 3a/1ady CBOMCTBA MO3UIIMOHHON 3alucu
YHCeNl, AITOPUTMA TIOCTPOCHUS 3alMCH YUCIIa B TIO3UIIMOHHOM CHCTEME CUHCIICHUS
C 3a/laHHBIM OCHOBAaHHMEM M IMOCTPOCHHS YHCIA MO CTPOKE, COAEpIKaIleH 3amuch
3TOr0 4YMcia B TO3UIMOHHOM CHCTEME CUMCIICHHSI C 3aJaHHbIM OCHOBAaHHUEM,
YMEHHUE BBIMOJIHATh apuPMETHUYECKUE Olepanud B TMO3UIMOHHBIX CHCTEMax
CUMCIICHUS,

YMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTUUECKUX BBIPAXKEHHUH, HUCIOIb3Ys
3aKOHBI ~ajareOpbl JIOTUKH, YMEHHE CTPOWTH JIOTHUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMABHBIX (hOpMax IO 3aJlaHHOM TabiuIie
WCTUHHOCTH, HUCCJENI0BAaTh O0OJACTh MCTUHHOCTH BBICKA3BbIBAHMS, COACPIKAIIETO
NepeMEHHbBIE, PENIATh HECIOKHBIE JJOTUYECKHE YPABHEHUS! U CUCTEMbBI YPaBHEHU;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPA0OTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aUCh YKCET B MO3UIMOHHON CHCTEME CYHCICHUS, HaXOKJIECHHE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHara3oHe, 00pab0oTKa MHOTOPA3PSIHBIX ETBIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
yMEHHE OIpeNesaTh CIOKHOCTh H3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMuUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKAa MAacCcHBa, MepeOOpHbIE
QITOPUTMBI, TBOWYHBIA TIOWCK) W TPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIIOKHOCTH IS PELICHUs OJTHOW 3a]1a4u;

BJIJICHUE YHUBEPCAIbHBIM SI3BIKOM IMPOTPAMMUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsSIMH O O0a30BBIX THMNAX JaHHBIX U
CTPYKTypax J[JaHHBIX, YMEHHE HCIOIb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHE OCYIIECTBIATh aHAIN3 MPEIJIOKEHHOW MPOrpaMMBbI:
OTIPEICNISITh PE3YJIbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX WCXOJHBIX JTaHHBIX,
OTIpENENsITh, MPU KAKUX HCXOJHBIX JIaHHBIX BO3MOXKHO IOJYYEHUE YyKa3aHHBIX



pPE3yJbTATOB, BBISBIATh JAaHHBIE, KOTOPbhIE MOTYT MPUBECTU K OlIMOKE B padoTe
POrpamMMmbl, (HOPMYIUPOBATH MPEIJIOKEHUS 110 YIYyUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MAaTEPHAbl C UCIIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE WCITOJIH30BaTh AJIEKTPOHHBIE TAOJIWIIBI )1 aHAIIN3a, MPEICTaBICHUS
u  0o0paboTkM  JaHHBIX  (BKJIIOYAs  BBIYUCIEHHUE  CYMMBbI,  CPEIHETO
apu(PMETUIECKOTO, HAWOOJBIIETO W HAWUMEHBIIETO 3HAYCHUH, pEIICHHUEe
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIIEHHUs, MOAOOp JTUHUU TPEHJA, PEIICHUE
3aJ1a4y MPOrHO3UPOBAHMUS).



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTeIbHBIE
padoThI padoThI
pecypcsbl
Paznea 1. llndposasi rpaMOTHOCTH
11 Kommerotep - yHMBEpCaIbHOE yCTPOUCTBO 5
' 00pabOTKH JTaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnerotepHslie cetu
14 HNudopmanmronHas 6€301macHOCThb 2
Hroro no pasneny 24
Pasnea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 P bopman 19 2
KOMITBIOTEpE
2.2 OCHOBBI aredpsl JIOTUKU 14
2.3 KommsrorepHas apupmeTrka 7
Utoro no pazneny 40
Pa3nea 3. AnropuTmMbl M1 IpOrpaMMHpPOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcmomorarenbHbIe anropuTMBL
3.3 YuciaeHHbIE METOBI
34 AnropuTMBbI 00pabOTKU CUMBOJIBHBIX 5 1

JAHHBIX



3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Wroro no pazneny 44
Pa3nea 4. UndopMmanoHHbIe TEXHOJIOTHHU
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 Ja”HHBIX 3
Uroro no pazneny 14
Pe3epBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 21.5




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

TpeboBaHus TEXHUKH OE30MACHOCTH U
TUTHEHBI IIPH paboTe C KOMIIbIOTEpPAMU U
JPYTMMH KOMIIOHEHTaMU TG POBOTO
OKPYKEHHUS

[IpuHuMnIBI paboThl KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH JaHHBIMHU C TIOMOIIBIO IIIHH.
Kontposnepsl BHEIIHUX yCTPONCTB

ABTOMaTHUYECKOE BBIIOJIHEHUE TPOTPaAMMBI
IIPOLIECCOPOM

OnepaTuBHas, MOCTOSIHHAS U
JOJITOBpeMeHHas TaMsaTh. KoHTposwieps
BHEIIHUX YCTpOMCTB. [IpsMoii noctymn K
namsT{

CoBpeMeEHHbBIE KOMITBIOTEPHBIE
TEXHOJIOTUH

[TporpamMHoe oOecrieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOUJIbHBIX YCTPONCTB

CucrteMHOE ITPOrpaMMHOE 0OecTieUeHHE.
OneparoHHbIE CUCTEMBI

KoauuyecTBo 4acoB

Bcero

KouTtpoJabHbie
padoThI

IIpakTnyeckue
padoThbI

Jara
U3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl




VYrunutsl. [[paiiBepbl yCTPOMCTB.

o [TapannensHOEe MPOrpaMMHUPOBAHUE

10 WHcTanmmsamus 1 TenHCTAISAIIS
MIPOTrPaMMHOTO 00eCTICUeHUS
®daiisioBble cuctembl. [IpuHUIHATIBL

11 pa3MenieHusl © UMEHOBaHUS (aillioB B
noyiroBpeMeHHoM mamsaTu. [1labnonsr mms
omucaHus Tpynn GhanaoB
3akoHoaTenscTBO Poccuiickoi

12 ®deneparyu B 00J1aCTH MPOTPAMMHOTO
o0ecrieueHnst ¥ JaHHBIX
[IpuHIMIBEI TOCTPOCHUS U ammapaTHbIS

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UHTEpPHET

15 Paznenenune IP-cetn Ha moacetu ¢
TTOMOTIITbI0 MaCOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHUE
Bunp! nestenbHocTr B cetn IHTEpHET.

17 Cepsucsl UnTepHeta. ['ocynapcTBeHHbIE
3IEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmanmonnas 6e30macHOCTh

19 BpenonocHsle mporpamMmmHoe obecriedeHme
¥ METOJIbI OOPHOBI C HUM

20 [TpakTrueckas paboTa 1o Teme
" AHTUBHPYCHBIE TIPOTPAMMBI"

21 Opranu3zanys JHYHOTO apXHUBa

uHpopMaiuu. PesepBHoe KonupoBaHUE.



22

Hapoana;I 3allyUTa apXuBa

[Mudposanue qaHHBIX

23

24

25

26

27

28

29

30

31

Anroput™m mmdpoBanusi RSA.
Creranorpadus

[IpakTudeckas pabora Mo Teme
"[lIndppoBanue naHHBIX"

Wndopmanus, naHHbIC ¥ 3HAHUS.
WnpopmalinoHHbIe IPOIECCH B IPUPOJIE,
TEXHHUKE U 00IIEeCTBE

HenpepbiBHBIE U TUCKPETHBIE BETUYHUHBI U
curHaisl. Heo0XxoqumMocTh AUCKpeTH3aluu
uHbopMaluy, NpeAHa3HAYeHHOM [T
XpaHeHUs, epeayu U 00paboTKH B
IU(POBBIX CHUCTEMAaxX

JIBonuyHOE KOMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KO/bI. [lekoaupoBanue
CcOOOIIEHHH, 3alIUCAaHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

Ycenosue @ano. IloctpoeHre 0A1HO3HAYHO

JEKOAUPYEMBIX KOJIOB C IOMOIIBIO JIEPEBA.
I'pad An. A. Mapkosa

EnuHAIEI I3MEepeHns KOMn4ecTBa
uHpopManuu. AapaBUTHBIA TOIXO K
OLIEHKE KOJMYECTBa HH(OpMAIHH
CucTteMbl CUUCICHUS

IlepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B IPYTYIO

32

JIBonuHasi, BOCbMEpUYHAs U



33

34

35

meCTHaauaTCpuIHast CUCTEMbI CHHUCIICHH,

CBA3b MCXKY HUMU

I[BOI/ILIHaﬂ, BOCBMCpHUYHAA U

meCTHaguaTepuIHasd CUCTEMbI CUHMCIICHUS,

CBA3b MCXKY HUMU

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U

mecCTHaauaTepuIHasd CUCTCMbI CUHMCIICHUA,

CBA3b MCXKIY HUMHU

ApudmeTrnaeckne onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

37

Tpoana;I YPaBHOBCIICHHAA CUCTCMA
CUHUCJICHUA

I[BOH‘IHO-I[GC?[TH'—IH&SI CHUCTEMA CUHCIICHUA

38
39

40

41

42

KonupoBanue TekcToB
PactpoBoe konupoBaHue n300paxeHuit

[IpakTuueckas pabora 1o Teme
"Jluckpernsanus rpaduaeckoit
uHpopmarun"

[IBeToBBIE MOJETU. BekTopHOE
koaupoBanue. @opmartsl (aiiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

KoaupoBanue 3Byka. OnieHka
UH(POPMALMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psiIHOCTH
KOJIMPOBaHUS

43

[IpakTuyeckas pabora o Teme



44

" JluckpeTursarus 3ByKOBOW HHpopMamuu"

OcHOBBI aredphl JTOTUKU

45

46

47

48

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTHU

Jlornueckue Belpakenus. Jlornyeckue
TOX/1ecTBa. Jl0Ka3aTeIbCTBO JTOTHIECKUX
TOXJIECTB C MMOMOIIbIO TaOJIHMIl HCTUHHOCTH
[TpakTrueckas paboTa 1o Teme
«[TocTpoenue n ananu3 TabIUI
MCTUHHOCTH B TaOJIMYHOM IPOLIECCOPE»

Jlormueckue Ooncpanru U orcpanun Haj
MHOXECTBaMH

49

50

o1

52

53

Jlornueckue OIICpaturu U OIICpalr HalQ
MHOXXECTBaMU

3aKoHbI anreOpbl JOrMKU. DKBUBAJICHTHBIE
peoOpa3oBaHus JOTMUYECKUX BhIPAXKEHUM

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

Jlornueckue PyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JJOTHYECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[TosHBIE CHCTEMBI TOTUYECKUX ()YHKITUH

Kanonnueckue popMbl JTIOTHIECKUX
BbIpakeHUi. COBEpILIEHHBIE
JTU3bIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHBIE (POPMBI, AITOPUTMBI UX
MOCTPOEHHUS MO TabJINIIE UCTUHHOCTH

54

Jlorndeckue 3JeMeHTEL B COCTaBe



55

KOMIIBIOTEpA
Tpurrep. Cymmartop. MHOropaspsiaHsIi
CymMMaTop

56

ITocTpoeHune cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOrO
BBIPAKECHMSI 110 JIOTUYECKON CXeME

57

58

59

60

61

62

63

64

MHUKpPOCXEMBI i TEXHOJIOTHS X
MIPOU3BOCTBA

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMmIbioTepa. OrpaHUnYeHHOCTh IMana3oHa
YHcell IPpU OTPaAaHHUYEHUHU KOJINYEeCTBa
pas3psaaoB. Ilepenonnenue pa3psaHoit
CETKU

be33HaKkoBbIE M 3HAKOBBIE JaHHBIE.
3HaKOBbIN OWT. JIBONYHBIN
JIOTIOJTHUTEIBHBIN KOJI OTPULIATEIIBHBIX
quCcen

[ToOuTOBBIE JTOTHUECKHE OTIEpaIIUH.
Jlornueckuii, apupmeTnyeckuil u
LHUKJINYECKHUI CIBUTH

[Mudposanue ¢ TOMOIIBbIO TOOUTOBOI
onepauuu «uckaovaromee NJIN»
[IpencraBneHue U XxpaHeHUE B IAMSITH
KOMITBIOTEPA BEIIECTBEHHBIX YUCEI

Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHA
qucCjiaMu, HAKOIIJICHUC OIIINOOK Ipu
BBIYHCIICHUAX

[TpakTruueckas padota no Teme «M3ydenue



MmopaspsAIHOTO MAIHIMHHOT'O MPCACTAaBJICHUA

OEJIBIX U BCIICCTBCHHBIX YUCCII»

65 AHaIN3 aJIrOPUTMOB 1
Dransl pemieHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHCcTpyMEHTAIBHEIC CPE/ICTBA: 1
TPAHCISATOP, OTIIATIUK, TPOPUITHPOBIIUK
Cpena nporpamMmmupoBanus. Komnumsiiust

67 U MHTEPIPETaLUs IPOrPaMM. 1
Bupryansnele mamnbl. MTHTErppOoBanHas
cpena pa3paboTKu

68 MeTopl OTIIaIKH MPOTPaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O06paboTKa BEIIECTBEHHBIX YUCEIT 1

72 Cryualinble U IICEBAOCTYYalHbIE YnCIa 1

73 BetBnenus. ClnoxHbIe YCTOBUS 1

74 [{uksl ¢ yciioBueM 1
[{1KJIBI O IEPEMEHHOM.

75 B3aumoszameHseMoCTh pa3InyHbIX BUIOB 1
IIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C 1
HCIIOJIb30BaHUEM IIHKIJIOB
HaxoxaeHne Bcex MpOCThIX YUCEIT B

77 3agaHHOM Auana3one [Ipaktuueckas 1 05
pabota no Teme «Pemenne 3a1a4 METOIOM '
nepedopa

78 HNuBapuanT nukia 1



79

JlokyMeHTupoBaHue IporpamMm

O06paboTka TaHHBIX, XPAHSIIUXCS B

80 .
daiinax

81 PaszOuenne 3aaun Ha mo3a1a4uu
Vcnonb30BaHue cTaHIapTHOW OMOIHOTEKH

82 A3bIKa nporpammupoBanusl. [logkirouenue
6MOIMOTEK MOAIIPOrPaMM CTOPOHHHUX
MIPOU3BOJIUTENIEN

83 [ToanporpamMmsl (TIporieTypbl U GyHKITAHN)

84 [Moxmporpamms! (Tporie1ypsl U GYHKIIUH)

85 [IpakTrueckas paboTa 1mo Teme
"Pa3zpaboTka nognporpamMm"
Pekypcusi. PekypcruBHBIE 00BEKTHI

86 (ppakransl). PexypcuBHbIE poLieTyphl U
¢ynkuuu. Mcnons3zoBaHue cTeka s
OpraHu3alK PEKYPCUBHBIX BbI30BOB

87 [IpakTuyeckas pabora 1o Teme
"PekypcuBHBIE IOTPOrPaMMBbI"

88 MoaybHBIN TPUHIUT TOCTPOEHUS
IporpaMm

89 YuciieHHbIE METOIBI

90 [IpakTuyeckas pabora o Teme
«HucneHHoe penieHnue ypaBHEHH

01 Hcnonb30BaHue TUCKPETU3AIMU B
BBIYUCIUTEIBHBIX 33a4ax
[TpakTrueckas paboTa 1o Teme

92 «[TpubnmxEHHOE BBIYNCIICHUE JUTUH

KPHBBIX U TUIOLIAIeH GUTyp»



93

94

95

96

97

98

99

100

101

102

[Tpaktuyeckas pabdora no reme «Ilouck
MakcuMyMa (MUHUMYMa) () YHKIHI

O6paboTka CUMBOJIBHBIX JIAHHBIX.
AnTopuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKH Ha CJI0Ba 0
poOeIbHBIM CUMBOJIAM

Anroput™Mbl 06pabOTKH CUMBOJIBHBIX
CTPOK: TTOHMCK TOJICTPOKH BHYTPH JaHHOU
CTPOKH; 3aMEHa HallICHHOM MOACTPOKH Ha

APYTYIO CTPOKY

[IpakTuyeckas pabora 1o Teme
"O06paboTKa CTPOK C UCTIOJIB30BAHUEM
(GyHKIMH cTaHAaPTHON OMOIHOTEKH S3bIKa
porpaMmMupoBaHus"

I'eneparus cioB B 3aaHHOM aiihaBuTe
MaccuBbl ¥ TTOCIIEIOBATEILHOCTH YHCET.
[TpakTrueckas paboTa 1o Teme
"3anonHenue maccusa'

O06001IEHHbIE XapaKTEPUCTHKH MAaCCHBA
JIMHEHBIM NOUCK 3aJaHHOTO 3HAYCHUS B
Mmaccuse. [IpakTuueckas paboTa o Teme
"JInHerHbI TOKUCK 3aaHHOI0 3HAUEHUS B
Maccuse"

[IpakTuyeckas padora no Teme "[lonck
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)

0.5

0.5




3JIEMEHTA B YHUCJIOBOM MaccuBe'

CopTupoBKa OJJHOMEPHOTO MaCCHBA.
[IpocThie METOIBI COPTHPOBKH.

103 1 0.5
[IpakTuueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccHBa"
CoprupoBka cinustnueM. brictpas

104 COpPTUPOBKA MaccuBa (aJIrOPUTM 1 05
QuickSort). [IpakTuueckas paboTa Mo Teme '
"BoicTpas copTupoBka Maccupa”
JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTndeckas pabora mo reme 1 0.5
" JIBOMYHBIN TOUCK"

106 JIByMepHbIe MacCHUBBI (MaTPHUIIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIL 1

108 Pemenue 3a1a4 ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIEccopa 1

110 KommnbrorepHas BEpcTKa TEKCTa 1
[TpakTuueckas pabdota no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHICCKUMHU 1 1
bopmymnamu"

112 NHCTpyMEHTBHI pelieH3upOBaAHUS 1

113 [IpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naunsble cepBuchl. KomnekTuBHas

114 pabota ¢ noxkymeHnTamu. [Ipaktudeckas 1 05
pabota no Teme "KonnexktuBHas padota ¢ '
JOKymMeHTaMu"

115 Anamu3 ga"HHeIX. bosbiye naHHbIe 1



116

117

MaimHHOe 00y4yeHue

AHaJHM3 JTaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
TaOJINII

118

[IpakTuyeckas pabora o Teme "AHanus
JAHHBIX C TOMOUIbIO JIEKTPOHHBIX
TabauL"

119

120

121

122

123
124
125
126

[Toctpoenue rpadukoB GyHKINH.
[IpakTuyeckas pabora o Teme
"HarnsaHoe nipeacTaBieHUE pe3yabTaToB
CTaTUCTHYECKOW 00paOOTKU JaHHBIX B
BUJIE IMarpaMM CpeJICTBaMH pelaKkTopa
3JICKTPOHHBIX TabIHUIT"

Jlunum tpenna. [Ipaktuyeckas padbora o
teme "l[lon0Oop nmuHuM TpeHaa,
pOrHo3upoBaHue”

[Ton6op napamerpa. [Ipaktuyeckas padora
1o teMe "YuciaeHHoe peleHne ypaBHEHUM
C TIOMOIIBIO ToAOOpa mapamerpa”
OnTuMu3anus Kak MOUCK HAMTYYIIero
pelLIeHUs B 3aJJaHHBIX YCIOBUIX.
[IpakTuyeckas padota no Teme "Pemenue
3aJa4 ONTUMM3ALUHU C IOMOIIBIO
AJIEKTPOHHBIX Tabmu"

PesepBHOe Bpems
PesepBHOE Bpems
PesepBHoe Bpems

PesepBHOE Bpems

0.5

0.5

0.5

0.5

127

PesepBHOE Bpems

N
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129

PesepBHOe Bpems

PesepBHOE Bpems

130
131
132
133

PesepBHOe Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

134
135
136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHoe Bpems

PesepBHOE Bpems

I[TPOTPAMME
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IMPOBEPAEMBIE HA EI'D ITIO HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMoOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOIi 00pa30BaTeJILHOM MPOrPaMMBbI Cpe/IHero 0o11ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[ToHnMaHWe OCHOBHBIX TPUHIMIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTALlMOHAPHBIX M MOOWIIBHBIX KOMIIBIOTEPOB; TEHIEHIIMN
Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTHWH; BIaJICHUE HaBBIKAMH PAaOOTHI C
OICPAIlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHIAMH IPOTPAMMHOTO
obecrieyeHus: JUIs  pelIeHUss y4yeOHbIX 3agad 1O  BBIOpaHHOU

cricnuajanu3anmuu

1.2

Hanuuue mnpencraBiaeHuii o 0a30BbIX MPUHLMIIAX OpPraHU3allMM U

q)YHKHI/IOHHpOBaHI/IH KOMIIBIOTCPHBIX ceTei

1.3

1.4

[TonnMaHne OCHOBHBIX MPUHIUIIOB JUCKPETU3ANUN PA3IUYHBIX BUIOB
nHpopmarun

[Tonnmanue 0a30BBIX aJITOPUTMOB OOPAOOTKH YHCIOBOM M TEKCTOBOM
uHpoOpMaluK (3alKMCh YHCENT B TO3WUIMOHHOW CHCTEME CUHUCIICHUS,
JCIMMOCTh IIEJIBIX YMCENT, HAXOXKICHHE BCEX MPOCTHIX YUCEIN B 33JIAHHOM
nuamnazoHe; 00paboTka MHOTOPA3pPSIAHBIX — IENBIX  YHCEN, aHaJIu3

CHUMBOJIBHBIX CTPOK U npyrnx), AJITOPUTMOB IMOUCKA U COPTUPOBKU

1.5

3HaHue (IJYHKI_[I/IOHEU'IBHLIC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnagenne OCHOBHBIMHU CBEACHHUSAMH O 0a3ax MAaHHBIX, UX CTPYKTYpeE,

CpCACTBAx CO3JaHUA U pa6OTLI C HUMH

1.7

1.8

IToHuMaHue BO3MOXKHOCTEW U O'PAaHUYEHUN TEXHOJIOTUH HUCKYCCTBEHHOTO
UHTEJUIEKTa B pa3M4YHbIX OONACTAX; HAJIWYME INPEACTaBICHUH 00
UCMOJNb30BaHUM  HMH(MOPMAIMOHHBIX  TEXHOJIOTMH B pa3iIM4HbIX

npodecCHOHATBHBIX chepax

Bianenne TteopeTMdecKMM anmaparoM, IO3BOJISIIOLIUMM  OCYILECTBIISTh
IIPEJICTaBICHUE 3aJaHHOTO HATYPAJIbHOIO YHUCIIA B PA3IMYHBIX CHCTEMAax
CUHCIICHUS; BBINOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHUH,
UCMOJb3Yysl 3aKOHBI aJreOpbl JIOTUKHU; ONpPENeNIATh KpaT4allnid myTh BO
B3BEIICHHOM Trpade M KOJMYECTBO IMyTeH MEXJy BepUIMHAMHU

OPUEHTUPOBAHHOT'O AIIMKIMYECKOro rpaga




2.1

2.2

2.3

2.4

2.5

2.6

2.7

Ymemo

YMeHHE HCIOIb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJEIH U
aHann3a O0BEKTOB U IMPOLECCOB: (HOPMYIUPOBATH L1EJIb MOJICTUPOBAHMUA,
BBIIIOJIHATh AQHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOAE MOJCIMPOBAHMS,
OLICHMBATh a/ICKBaTHOCTb MOJEIU MOJEINPYEMOMY OOBEKTY WIH

MPOLECCY; MPEACTABIATh PE3YIbTATHI MOJICTUPOBAHKS B HATJISTHOM BUIE

YMmenue knaccupuIMpoBaTh OCHOBHBIC 33Jaudl  aHaIW3a JaHHBIX
(mporHo3upoBaHue, KIaccuguKanus, KJIacTepHU3alus, aHaIu3
OTKJIOHEHHI{); TIOHMMATh TOCJIEI0BATEIILHOCTh PEIeHUs 3a7au aHalu3a
JAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIICHKA KayeCTBa JAHHBIX,
BBIOOp W (WIM) TIOCTPOCHHME MOJENIH, TNpeodpa3oBaHUE JTAHHBIX,

BU3yalIn3anusa JaHHbIX, HHTCPIIPCTALUA PE3YyJIbTaTOB
5

YMmeHue onpeaensiTh HHPOPMALMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKUX
U 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX [TapaMeTpax AUCKPETU3aLUU. Y MEHUE
ONpEAENATh CPEOHIOI CKOpPOCTh IEepeladd  JaHHBIX, OLICHHUBATh
U3MEHEHHE BPEMEHHM TMepelaud MpU H3MEHEHMH HWH(POPMALUOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHHue CTpOuTh KO/, OOECNEeYMBAIOMIMM HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUIMHY COOOIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue uCnoiap30BaTh IPU PEUIEHUWU 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOEHUS 3allMCH YHWCIA B TMO3ULIHUOHHOU
CHUCTEME CUHMCIICHMS C 3aJaHHBIM OCHOBAHUEM M IOCTPOECHUS YHUCIa I10
CTPOKE, COJAEpXalledl 3amuch 3TOr0 4YUCJIA B IO3ULHUOHHOM CHCTEME
CUMCJIEHUS €  3aJJaHHBIM  OCHOBAaHUEM;  YMEHHE  BBINOJHSATH

apI/I(bMeTI/I‘-IeCKI/Ie OIICpalru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUSA

YMeHue CTpOuTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTHBHOH H
KOHBIOHKTHBHOM  HOpMalbHBIX ¢opMax 1O 3aJaHHOM  TabmuIe
UCTUHHOCTH; HCCIeloBaThb 00JacTb HCTMHHOCTH  BBICKA3bIBAHMUS,

COACPIKAIICTO IIECPEMCHHEBIC,; PCIIATh HECCIIOKHBIC JIOTHYCCKUC YPABHCHUS

YMeHue pemarb aarOpUTMHUYECKUE 3a/Iadyd, CBS3aHHBICE C aHAIU30M
rpadoB (3ama4u MOCTPOCHUS] ONTHUMAIBHOTO TYTH MEXAY BEpIIMHAMHU
rpada, onpeneseHus] KOJUYEeCTBA PA3IUNIHBIX IyTeH MEXITy BEpUIMHAMHU

OPHUCHTHUPOBAHHOT'O alJTUKIIMYCCKOT'O rpa(ba)

2.8

YMeHue UCIonb30BaTh AEPEBhs MPHU aHAIN3E U MOCTPOSCHUU KOJOB M IS
Mpe/CTaBiICHUsT apu(METUUYECKUX BBIPAXKEHHUH, MPH PEIICHUH 3a71ad
MOUCKa M COPTUPOBKH;, YMEHUE CTPOHTH JEPEBO HUTPHI IO 3aJaHHOMY
aIropuTMy; pa3pabaThiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI



2.9

2.10

211

2.12

2.13

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPAaCCUPOBKH,; OIPCACIIATD 0e3 HUCIOJIb30BaHUs KOMIIBIOTEpa PE3YyJIbTAaThbl
BBIITOJIHCHHUA HECJIOXKHBIX IMPOrpaMMm, BKIIHOYAOMIUX HHUKIIbI, BETBJICHUA U

nmoammporpaMmal, IMpH 3aJaHHBIX UCXOOHBIX JaHHBIX

YMeHue ompenensaTbh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
aITOPUTMOB (CyMMHpOBAHHE AJIEMEHTOB MAacCHBa, COPTHPOBKA MaccCHBa,
nepedOpHble AITOPUTMBI, JBOMYHBIA TOMCK) W TPHBOAUTH MPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU I PCIICHUA OJIHOM 3aJa4n

BiianeHue yHHUBEPCAIBHBIM  SI3BIKOM IIPOIPAMMMPOBAHUSA  BBICOKOT'O
ypoBHs (ITackans, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BBIX
THMAX JaHHBIX U CTPYKTypax NaHHBIX; YMEHHE HCIIOIB30BaTh OCHOBHEIC
YVIpaBIAIOIINE  KOHCTPYKIMHM;,  YMEHHE  OCYILIECTBJIAThL  aHAIN3
NPE/UIOKEHHOW  MPOTpaMMBl:  OMNpPENENATh  pe3yabTaTbl  pabOoThI
MPOTpaMMBbI MPH 33JaHHBIX UCXOJHBIX JAHHBIX; OMPEICINIATh, MPU KaKUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJYYCHHUC YKa3aHHBIX PC3YJIbTAaTOB,
BBISIBJISITH JIAHHBIE, KOTOpPble MOIYT MpPHUBECTH K omuOke B padore
[IPOrPaMMBlI; ¢dbopMynaMpOBaTh  MPEUIOKEHUS MO  yIYYIICHHUIO

IIPOrPaMMHOT0 KO/1a

YMeHue peanu3oBbIBATh Ha BBIOPAHHOM JUIs  HM3Y4YECHHs  SI3bIKE
nporpamMmmupoBaHust Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIOBBIE AJITOPUTMBI 00PaOOTKH YUCEll, YUCIOBBIX MOCIEA0BATENbHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YWCIa B BHJAE Habopa MPOCTHIX
COMHOJKHUTEJEH; HaX0XKJIEeHHE MaKCUMaJIbHOW (MMHUMAaJIbHOW) IM(pHI
HaTypaJbHOI'O YHUCIIA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHSI C OCHOBAHHUEM,
He mnpeBblmaromuM 10; BbelUUCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCHMBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CYMMBI,
NPOU3BEACHUS  CPEOHEro  apu(METUYECKOro, MHHHUMAJIBHOTO |
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIIUX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YyMEHHE
WCTOJNB30BaTh B MPOTpaMMax JaHHBIE PAa3IUYHBIX THIIOB C YYETOM
OTpaHUYEHUI Ha AMANa30H MX BO3MOXKHBIX 3HAYCHWH, MPUMEHSATh NpPHU
pelIeHUH 3a/1a4 CTPYKTYpPbI JaHHBIX (CHHMCKH, CIOBAapH, CTEKH, OUepeu,
JIepEBBS); IPUMEHSTh CTaHAAPTHBIE M COOCTBEHHBIC MOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAaHHBIX W CUMBOJBHBIX CTPOK; HCIOJIB30BATH IPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCIIOJIb30BaTh

CpeACTBa OTIAKU MPOTPaMM B Cpejie IPOTPaMMHUPOBAHHUSI

YMmenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6.HI/II_U>I JIIA aHaJInu3a,

MPEACTABICHUS M 00pabOTKM JaHHBIX (BKJIFOYAsi BHIOOP ONTHMAIBHOTO



2.14

peleHust, moa0op JMHUM TPEHJA, pEelIeHHe 3a7ad MPOTHO3HPOBAHUA);
YMEHHUE HCMOJIb30BaTh TAOJUYHBIE (PENALUOHHBbIE) 0a3bl JaHHBIX MU

CIIPaBOYHBIC CUCTCMBI

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE NPOCTPAHCTBO C
UCMOJb30BAHUEM  Pa3IMYHbIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MMOHMMAaHHUE BO3MOXKHOCTEH LM(PPOBBIX CEPBUCOB TIOCYIAPCTBEHHBIX

yCIyT, TUPPOBLIX 00pa30BaTENbHBIX CEPBHCOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO TH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1

1.1

[{udpoBast rpaMOTHOCTH

OCHOBHBIE TEHICHIIMU Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTHH. [lapamiensHble
BBIYMCIICHHs. MHOronponeccopHsle cucteMsl. Pacpenenénueie

BBIYMCIIUTEILHBIE CUCTEMBI U 00pa0OTKa OOJIBIINX TaHHBIX

1.2

IIpuHIMIIBI TTOCTPOCHUS W amnlapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokonibl. Cetrs WHrepuer. Agpecanuss B cetu  HHTepHeT.
[Iporokonsl creka TCP/IP. Cucrema nomenusix uméH. Pa3nenenue IP-cetn Ha

MTOJICETH C IIOMOIIBIO MAaCOK IT0J/IceTel

1.3

1.4

1.5

Qaiinosass cuctema. Ilouck B ¢aitnoBoit cucreme. IlpuHIuMnel pasmenienus u
UMeHOBaHMs (aiioB B mosroBpeMeHHON mamsaTu. [llaGmoHbl nas ommcaHus
rpymi (daitnos

CkopocTe  mepenaud  JAaHHBIX. 3aBUCHUMOCTb  BPEMEHM  Iepefadyd  OT

UH(POPMALMOHHOTO 00BEMA TAHHBIX M XapaKTEPUCTHK KaHaja CBSI3H

[IndpoBanne nanapix. CuMMeTpudHbIe U HecuMMeTpuuHbie mUdpbl. [Hndper

npocroii 3amensl. ludp Llesaps. [ludp Buxenepa. Anroput™m mudpoBanus
RSA

1.6

2.1

Konp1, mo3Boisitoniie 0OHapyKUBAaTh U UCTIPABIIATH OIIMOKH, BOSHUKAIOIIHNE MTPH
nepenaye naHHbIX. Paccrosuue XamMunra. KogupoBaHue ¢ moBTOpeHHEM OUTOB.

Kozapsr XaMmMmunra
Teopernueckre 0OCHOBBI HH)OPMATHKU

JlBonyHoe  koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHNH, 3aMCAaHHBIX C IOMOIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenosue ®ano. [locTpoeHne ONHO3HAYHO IEKOAUPYEMBIX KOJIOB C ITOMOILIBIO

nepeBa

2.2

2.3

Teopernueckne TOAXOABI K OLEHKE KonudecTBa wH(popmarmu. EauHuis!
U3MEpEeHUsl KoJuuyecTBa uHPopMauuu. AmndpaBUTHBIM MOIXOA K OILIEHKE
KosmyectBa MHGpopManuu. 3aKoH anauTUBHOCTH HHGpopMmanuu. Dopmyna

Xaptinu. Uadopmanus u BepositTHocTs. Dopmyna lllennona

Cuctembl cuncnenus. Pa3BépHyTas 3amuch UEIBIX W JAPOOHBIX YHCEN B
MMO3UIIMOHHON cHucTeMe cunciaeHnus. CBoMcTBA IIO3HIIMOHHOW 3amMCcH YMCIIa:
KOJIMYECTBO IUQP B 3aIKCH, MPU3HAK JEIUMOCTH YHCIIa HA OCHOBAHHE CHCTEMBI
CUHUCJIEHUSI. AJITOPUTM TIEPEBO/IA 1EJI0r0 yucaa u3 P-uuHoi cUCTEMBbI CUUCTIEHUS

B JIECATHUUHYIO. AJNITOPUTM TepeBojia KOHEUHOM P-uuHOi#l 1po0u B eCATHYHYIO.




2.4

AJNTOpUTM MEpeBOJa LEJIOr0 YUcia U3 JIECITHYHOM CHCTEMbl cuucieHus B P-
nuyHyr. IlepeBoa KOHEUHON JecATHYHOW Jpobdu B P-nunyro. J[BomuHas,
BOCBMEpUYHAs U IIECTHAALIATEPUYHAsI CUCTEMbI CUMCIICHHUS], CBSI3b MEXKAY HUMHU.

ApudmeTnueckue onepanu B MO3UIIMOHHBIX CUCTEMAaX CYUCIICHUS

TpOI/I‘lHaH YpPaBHOBCUICHHAA CUCTCMA CUUCIICHUA. ﬂBOI/I‘IHO'I[eCSITI/ILIHaH cucrema

CUHCJICHUA

2.5

2.6

2.7

2.8

2.9

Koauposanue tekcroB. Koauposka ASCII. OngnobaiitHbie koaupoBku. CTannapTt
UNICODE. Koaupoka UTF-8. Omnpenenenune wundopmanuoHHOro o6bEMa

TEKCTOBBIX COOOILIEHUM

Koauposanue nzobpaxenuii. Ouenka nHGpopManuoHHOro 00bEMa rpaduuecKux
JAHHBIX TPH 3aJIaHHBIX Pa3peIleHUH U TIIyOMHE KOIUpOBaHMs IBeTa. LIBeToBBIC
mozaenn. KoaupoBanme 3Byka. OneHka MHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3AINU U pa3pAAHOCTU KOOAUPOBAHUSA

Anrebpa noruku. [loHsTne BbIcKa3biBaHUs. Bbicka3biBaTenbHble (HOPMBI
(mpeaukatsl). KBaHTOpPBI CyIIECTBOBaHMS U BCEOOIIIHOCTH.

Jlormueckue onepauuu. Tabmuupel HMCTUHHOCTU. Jlormueckue BbIpaXKEHUS.
Jlornueckue ToxxaecTsa. Jlornueckue onepannu 1 onepanuy Haj MHOXKECTBAMH.
3aKkoHBl anredpspl JIOTUKH. OKBHUBAJECHTHBIE MPeoOpa3oBaHUs JIOTHUECKUX
BBIpa)kKeHMI. Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornyeckre (GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue GopMbI JIOTHIECKUX BBIPAKEHUH

COBepHIeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTHUBHBIEC HOPMAaJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IHC HCTUHHOCTH

Jlormdyeckue nsneMeHTBl B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psanbsiii cymmatop. [locTpoeHne cxem Ha JTOTHYECKUX DJIEMEHTax I0
3a/IAHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS T10

JIOTUYECKOU CXEME

2.10

2.11

Mopnenn u mopnenupoBanue. llenmn mopenupoBaHus. ANEKBATHOCTb MOJENU
MoJeIupyeMoMy 00BeKTY Win npoueccy. @opManuszanus IPUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaToOB MOJCIUPOBAHMS B BUE, yIOOHOM JUIs BOCIIPUSATHSA

yesioBeKoM. ['paduueckoe npescTaBiieHne JaHHBIX (CXEeMBbI, TaOIUIbL, TpadUKH).

[IpeacraBneHue T1eNBIX YHCET B MaMATH KoMIbloTepa. OrpaHUYeHHOCTH
JIUana3oHa 4Yucell TMPH OTrPpaHWYEHUWU KOJM4YecTBa paspsanoB. llepemonHeHue
paspsaHoi ceTku. be33HakoBbIe U 3HAKOBHIE JaHHbBIC. 3HAKOBBIM OUT. /[BOMYHBIHA
JIOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[TobutoBble Jlormueckue omneparuu. Jlornyeckuid, apupMeTHYSCKUA |

mukanaecknii  casur.  LludpoBanne ¢ momompl0 MOOUTOBOW — OTEpaIriuu




2.12

«uckmougaromee NJIN»»

[IpencraBneHre BELIECTBEHHBIX YHUCEN B MAMITH KOMIIbIOTEpa. 3Haydallas 4acThb
U TOpsAAOK uucia. Jlmama3oH 3HAYEeHWH BeIIECTBEHHBIX uucenl. [Ipobimemsl
XPaHEHMUS BEIECTBEHHBIX YHUCEN, CBA3aHHBIE C OrPAaHUYCHUEM KOJIUYECTBA
pa3psnoB. BbllonHeHWE onepanuii ¢ BEUICCTBEHHBIMU YHUCIIAMH, HAKOIUICHUE

OILINOOK IMPU BBIYUCIICHUAX

2.13

2.14

2.15

2.16

3.1

3.2

3.3

3.4

I'padbl. OcHoBHBIE moHATHS. Buasl rpados. Onucanue rpadoB ¢ NOMOUIbIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIUCKOB CMEXHOCTH. Pemenue
QITOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHajau3oM rpadoB (mocTpoeHHe
ONTUMAJILHOIO MYTH MEXAy BepIIMHAMHU rpada, oIpeneseHHe KOoJIW4ecTBa
pa3M4YHBIX IyTE€d MEXKIYy BEPIIMHAMU OPHUEHTHPOBAHHOIO AaIMKIMYECKOTO
rpaga)

HepeBbsa. bunapnoe nepeBo. JlepeBbst moumcka. CrnocoObl 00Xoma Jepesa.
[IpencraBnenne apupmMeTHYECKHX BBIpAXEHUN B BUE AepeBa. Mcmonb3oBaHue

rpadoB U AEPEBBHEB NPH OMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUPA

JuckpeTHble UTphl ABYX UTPOKOB ¢ MoJiHOM nH(popManueit. [loctpoenue aepesa
nepebopa BapUaHTOB, OMNHMCAHHME CTpaTerMM UIPhl B TaOMUYHON Qopme.

BI)II/Il"pBIH_IHHe 1 MIPOUTPLINIHBIC TO3UITHUN. Briur PBIIIHBIC CTPATCTUU

CpenctBa  HCKYCCTBEHHOTO  WHTelsiekTa. Mpentudukammss W TOHCK
n300pakeHUid, pacro3HaBaHue Jull. Vcroib30BaHnE METOJOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronux cucremax. Mcnonb3oBaHue METOA0B UCKYCCTBEHHOTO

UHTEJUIEKTa B podoToTexHuke. MuTepHer Bemeil. Heliponusie cetn
ANTOpPUTMBI M IPOTPAMMHPOBAHHE

dopmanu3anus NoHATHA anropurma. Mammua ThIOpHHra Kak yHUBEpCaJbHas

MOJEJb BEIYMCICHUN

OrneHka CIIO)KHOCTH BbIUMCIEHUH. Bpemsi paboTel m 00BEM ucmnonb3yemMoin
namsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHBIX. OleHKa
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI ITOJIMHOMHAJIBHON
cioxxkHoctu. IlepeGopuble anroputmsel. [IpuMepsl pa3iIWYHBIX AJITOPUTMOB

peIICHUA OI[HOI>'I 3ala4, KOTOPbIC UMCIOT PA3JIMYHYIO CJIIOKHOCTDH

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB pPAaOOTHI MPOCTEUIIMX aJTOPUTMOB
YIPaBICHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aaroputMmoB. OnpeneneHue

HCXOOHBIX OAHHBIX, ITPHW KOTOPLIX aJITOPUTM MOKCT 1aTb Tpe6yeMLII>'I pe3yibTaT

ANropuT™Mbl 00pa0OTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B TO3UIIMOHHBIX
cucTeMax CUHMCIeHMs: pa3OMeHHe 3alucu 4Yuciaa Ha OTAEIbHbIE LUQPHI,
HAXOXXICHWE CYMMBl W TIPOM3BEICHUA NH(DP, HAXOKIACHHE MaKCUMAIIbHOW

(MMHUMaJIBHON) UQPBHI.



3.5

3.6

3.7

3.8

3.9

3.10

[IpencraBnenue uucia B BuUAe HAOOpa MPOCTBIX COMHOMKHUTENCH. AJNTOPUTM
OBICTPOro BO3BENIEHUS B cTeeHb. [lorck MpOCTHIX YKcen B 3a/IaHHOM JIHara3oHe

C IIOMOUIBIO AJITOPpUTMA «PCUICTO 3paTocq)eHa»
MHoropasp;meIe O eJIbIC YHCila, 3aaa4u ,I[J'IPIHHOﬁ apI/I(i)MeTI/IKI/I

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl naHHBIX:
LEJIOYHCIICHHbIC, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHYeckue. BerBrueHus.
Crnoxusie ycnoBus. kst ¢ ycnoBuem. LIUKIIbI 10 IEpeMEHHOM.

OO0paboTka NaHHBIX, XpaHsamuxcs B ¢ainax. TekcToBble U ABOWYHBIE (aliIbl.
daiinoBble nepeMeHHble (¢ailnoBble ykazarenu). Utenue u3 Qaiina. 3anuck B
daiin.

Pa36uenue 3agaun Ha moazanayu. [loamporpaMmel (porieAypsl U PyHKITUN).

Hcnonw3oBanue CTaHHapTHOﬁ OMOIMOTEKH SI3BIKA nporpaMMupOBaHHuAd

Pexypcusi. PexkypcuBHble mpouemypbl u ¢yHkuuu. Mcmonb3oBaHue creka JUis

OpraHU3alKi PEKYPCUBHBIX BBI30BOB

Uucnennsle MeToabl. ToyHOE M NPUONMKEHHOE pelIeHus 3agadu. YucieHHoe
pelleHre YpaBHEHMM C IOMOIIbIO Ioadopa mapamerpa. UHCIEHHbIE METOJBI
pellieHUs. ypaBHEHMH: MeToh Iepedopa, METOA IOJIOBUHHOIO  JCJICHHUS.
[TpubnmmxEHHOE BBHIYMCICHUE JUTMH KPUBBIX. Berumcnenue ruiomazei ¢uryp c
IOMOIIbI0 YHCIEHHBIX METOJOB (METOJA MNPSAMOYTOJbHUKOB, METOJl Tpareuui).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEPEeMEHHOW MEeTOJ0M

INOJIOBUHHOT'O OCJIICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIUM  S3bIKa
MIpOrpaMMUPOBAHUS ISl 00PaObOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: TOJICUYET KOJIMYECTBA TIOSIBJICHHUH CHMBOJIAa B CTPOKE,
pa30HeHne CTPOKU Ha CJOBa MO MPOOETbHBIM CHMBOJAM, TOUCK TMOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aME€HAa HaWJEeHHOW MOACTPOKH Ha APYTYI CTPOKY.
['enepanusi Bcex CJIOB B HEKOTOpPOM aiihaBUTE, YAOBIETBOPSIOUINX 33JaHHBIM

orpannyeHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY H 0OpaTHO

MaccuBbl W MOCJIENOBAaTENILHOCTH  YHWCEN. BbrumcieHne  000OMEHHBIX
XapaKTepUCTHK DSJEMEHTOB MacCHBa WM YHCIOBOW IOCIEAOBATEILHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpPEIHEro apuPMETHUYECKOTO, MHUHHUMAIBHOTO |
MaKCUMaJbHOTO 3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWCK 3aJaHHOTO 3HAYCHHWS B MAcCCHBE.
AnTOpUTMBI PabOTHI C JJIEMEHTaMH MAacCHBa C OJHOKPATHBIM TPOCMOTPOM
maccuBa. COpTHpOBKa OJHOMEpPHOTO0 MaccuBa. [IpocTbie METOIBI COPTHPOBKHU
(MeTon Ty3BIpbKa, METOJ BBIOOpa, COPTHpPOBKA BCcTaBKamu). CoOpTHUpOBKA
cmusitHueM. breictpast coptupoBka maccuBa (anroput™ QuickSort). JIBowuHbIi

MIOMCK B OTCOPTUPOBAHHOM MAacCCUBE



3.11

JlBymepHbIE MacCHBBI (MaTpuibl). AJTOPHUTMBI 00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JIBYMEPHOI'O UHCIOBOI'O MaccHBa IO 3aJaHHBIM
IIpaBWJIaM, MOMCK 3JEMEHTAa B JBYMEPHOM MAacCCHUBE, BBIYHMCICHHE MaKCHMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MaccHBa, IEPECTaHOBKA CTPOK U

CTOJ'I6IIOB ABYMCPHOI'0O MaCCHBa

3.12

CnoBapu  (accolMaTUBHbIE  MAacCHBBI,  OTOOpakeHUs).  Xd3UI-TaOJIHIIbL.

HOCTpOCHI/Ie aJ'I(I)aBI/ITHO-‘-IaCTOTHOFO CJIOBApA U1 3aJaHHOT'O TCKCTA

3.13

3.14

3.15

3.16

3.17

4.1

Crexkn. AHamM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpXKCHHSA. Bbramcienne
apru(METHYECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B IOCTPHUKCHOH popme.

Ouepenu. Mcrionp3oBanue ovepen 11k BpeMEHHOTO XpaHEHHUs JaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHHe MHHMMAIBHOTO OCTOBHOI'O JIepeBa
B3BELLICHHOTO0 CBSI3HOTO HEOpUEHTHpOBaHHOro rpada. KommuecTBo pasnuyHbIX
nyTeil MeXy BepIIMHAMKM OPUEHTUPOBAHHOTO ALMKJINYECKOT0 Tpada. AIropurm
Jenkerpol

HepeBps. Peammsanus nepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(ounapusie) nepeBbs. [locTpoeHme nepeBa aisi 3aJaHHOTO APUPMETUIECKOTO
BbIpakeHUs. PekypcuBHBIE anropuT™Mbl 00xoaa Jepesa. Mcrnonb3oBanue cTeka u
ouepenu A 00Xoja 1epena

JluHamuueckoe nIporpaMMUPOBAHNE KaK METOJ PEIIEHUS 3a]a4 C COXPaHEHUEM
IMPOMEIKYTOYHBIX PE3YJIbTATOB. 33}13‘11/[, peiracMbIC C IMOMOMIIBIO JUHAMHUYCCKOI'O
IPOrpaMMUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (DYHKIUH, OICYET KOJINYECTBA

BApHUAHTOB, 3aa41 OIITUMU3AlIUN

[lonatue 00 OOBEKTHO-OPUEHTHPOBAHHOM NPOrpaMMupoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA AHAIN3.
Pa3paboTka mporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMOAXOA.

Wukarncynsauus, HaclieJoBaHue, ToaTuMophu3m
HudopmaninoHHbIEe TEXHOJIOTUN

AHnanmu3 naHHbIX. OCHOBHBIE 33Jlauyd  aHaJIW3a JAaHHBIX: IPOTHO3MPOBAHUE,
KJacCU(pUKalus, KilacTepu3anus, aHaiu3 OTkIoHeHWi. IlocnmemoBarenbHOCTH
pelIeHus 3a/lad aHanu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYUCTKA U OIEHKA
KayecTBa JAaHHBIX, BBIOOp M (WJIM) TOCTPOEHUE MOJENH, MpeodpazoBaHUE
JAHHBIX, BU3Yyalu3alMs JaHHBIX, MHTEpHperauus pe3ynbTaToB. [IporpamMmubie
cpenctBa W WHTEpHET-CEpBUCH UII OOpaOOTKM M TPEICTABJICHUS JIaHHBIX.

Bonbimme nannpie. MammaHoe 00yueHue

4.2

AHanmM3 JaHHBIX C TIOMOUIBIO AJICKTPOHHBIX TaOnuil. BeruucieHue CcyMMsl,
CpemHero  apu(MeTHUecKoro, HaubOonibliero (HaUMEHbBIIEro)  3HAYEHUS

nuanazoHa. Berancienune koddduimenta KOppensiuu IBYX pSIOB JIaHHBIX.



[Moctpoenne crombuaThX, JTUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkumii. [Togbop muHUYM TpeHa, peleHue 3a1a4 TPOrHO3UPOBAHUSI.

Pemenue 3aaa4 ONTUMH3AalHU C TIOMOIIBIO 3JICKTPOHHBIX Ta6JII/ILI

4.3

4.4

4.5

Jluckperuzauusi Npd  MAaTEMaTUYECKOM  MOJEITUPOBAHUU  HENPEPHIBHBIX
nporeccoB. MogenupoBanue JBIWKEHUS. MojenupoBaHue OHOIOTHUECKUX
cucteM. MaremaTuueckue MOJAENM B DKOHOMHUKE. BwlumciurtenbHble
JKCIIEpUMEHTHl ¢ MojensiMu. OOpaboTka pe3yiabTaToB SKclepuMeHTa. MeTon
HauMEHbIIMX KBaApaToB. OIEHKAa YHCIOBBIX IAPAMETPOB MOJAEIUPYEMBIX
00BEKTOB M TMpolieccoB. BoccTaHoBIeHHE 3aBUCUMOCTEH IO pe3yJbTaTam

IKCIEPUMEHTA

BeposTHOCTHBIE MOJENHN. Meronsl Monte-Kapio. HNmuranvonnoe

MojienrpoBanue. CHCTEMbl MAaCCOBOT0O 00CITYKMUBAHHUSI

Tabnuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabynIa — MpeICTaBIeHUe CBEACHUI
00 omHOTHIHBIX oOBbekTaX. Iloime, 3ammch. Kirou Tabmuiel. PaboTa ¢ roToBoit
0a30li maHHBIX. 3amojHeHne 0a3bl JaHHBIX. [IOMCK, COPTHpPOBKA U (UIBTPALHS
JaHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3ampochkl C  MapaMeTpamH.
Brruuciisiemble mosist B 3ampocax.

Mmuorotabianunbie 0a3bl JaHHBIX. TUMBI cBs3ed Mexay Tabmunamu. BHemHuit

ko4, LlemocTHOCTh 6a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am JTaHHBIX

4.6

TekcToBbiii mnpoueccop. CpeacTtBa TMOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoiieccope. CTpYKTYpUpPOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHUE.
[IpaBmia 1TUTHPOBaHUS MCTOYHUKOB U odopmiieHus Oubanorpadpuyeckux

CCBIIIOK



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Nudopmartuka (B 2 gactsix); 10 knace. yrnyoierHoe 00yuenue [Tomsikos K.1O.

Epemun E.A. OO0111ecTBO ¢ OrpaHHYEHHOM 0TBETCTBEHHOCThIO « BTHOM.

JlaGoparopus 3HaHuit»; AKIHOHEPHOE 0011eCTBO «M30aTeNnbCTBO

«ITpocBerieHue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

M. H. bopoana UHOOPMATUKA YMK nns crapmeit mkonsl 10— 11 kiaccest

YTJIVBJIEHHBINA YPOBEHbD., OGLiecTBO ¢ OrpaHHYeHHON OTBETCTBEHHOCTBIO

§<<BI/IHOM. JlaGopatopus 3HaHUI»; AKIIMOHEPHOE 0OIIECTBO «I/Is)laTeJILCTBd

«IIpocBerieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

e ODIBHY «DUIINY

e Poccuiickas dJIeKTPOHHAS IITKOJIA



https://fipi.ru/
https://resh.edu.ru/
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