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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHbIM YpOBEHb) HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOCHHUS OCHOBHOM  0Opa3oBaTelbHOM  HporpaMMbl  CpeIHEro  OOIero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
MPOTrPaMMbl BOCIIUTAHUS.

MOJIy4YeHUE KOMIIETEHTHOCTEH JUIsi TOCHenyronieil mpodeccuoHalIbHON
NESATEIPHOCTH KaK B paMKax JIaHHOW MpeIMETHOM 00JacTH, TaK U B CMEXKHBIX C
Hel oOnacTsx. OHH BKITIOYAIOT B CEO0S:

OBJIQJICHUE KJIIOUYEBBIMU TMOHATHSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHasl MpeAMeTHash 00JacTh, Paclo3HaBaHHWE COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TMUHBIE TTOIXO0/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEepHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YyMEHHUE peniaTh THUIOBBIE TMPAKTHYECKUE W TEOPETUUECKUE 3ajlauu,
XapakTepHbIe JUIsl HCIOJIb30BAHUST METOJAOB UM HWHCTPYMEHTapusl JTaHHOU
peIMEeTHON 00JIacTH;

HaJIM4Me TPEACTABICHUN O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXHBIMU 00JACTIMHU
3HAHUM.

B paMKax U3YUYECHHUS IpOrpaMMHUPOBAHUS oOecrieunBaeTcs
eJICHANPaBJICHHAs] TIOJITOTOBKA 00yYaronuxcsi K MPOJAOHKEHUI0 00pa3oBaHUs B
OpraHu3anusXx  MNpoPEeCcCHOHATBHOTO  O0pa3oBaHUs IO  CHEHUATBLHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHasT O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTHUU, MOOWIbHBIE CHUCTEMBbl W CETH, OOJIbIIME JaHHBIE U
MalIHHOE OO0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTTOJTHEHHOM peaibHOCTEM.

OcHoBHas 1enb u3ydeHusi ydyeOHoro mpeamera «lIporpamMmMmupoBanue» Ha
YPOBHE CpeaHero oOIiero oOpa3oBaHUs — OOECIICUCHHE MAIBHEHIIETO Pa3BUTHS
MH(POPMAITMOHHBIX KOMIIETCHIIMNA O0y4Yarolerocsi, ero roTOBHOCTH K JKM3HU B
YCJIOBUSIX pa3BUBAIOIIErocs WH(OOPMAIMOHHOTO OOIeCTBA W BO3pacTaloIIeH
KOHKYPEHIIMU Ha pbIHKE TpyJa. B cBs3u ¢ 3TUM H3ydYeHUE MPOTPaMMHUPOBAHUS B
10 kmaccax T0KHO 00€CTICUUTh:

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMHUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMHM pazinyath (PakThl U OIIEHKU, CPaBHHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh WX CBSI3b C KPUTEPUSIMH OIICHUBAHUS U CBS3b



KPUTEPUEB C ONPEAEIEHHON CUCTEMOM LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;

CO3JaHHE YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCIIEIOBATENbCKOM U TBOPYECKOW AESITEIbHOCTH, MOTHMBALMU O0YyYaroluxcs K
CaMOpa3BUTHIO.

B conepxannu yueOHoro npeamera «lIporpammupoBaHuey BbIIEISIOTCS

Pa3nen «AJropuTMbl M NOpPOrpaMMHpPOBAaHHE» HANPABIEH Ha pPa3BUTHE
AJITOPUTMHUYECKOIO MBILUIEHUS, pa3pabOTKy alrOPUTMOB M OLEHKY UX CIIOXKHOCTH,
(opMUpPOBaHNE HABBIKOB peaI3allUd IMPOrpaMM Ha S3bIKAX MPOTrpaMMHPOBAHUS
BBICOKOI'O YPOBHSI.

VYri1yOn€HHBIA YPOBEHb M3YYEHUSl MPOTrPaMMUPOBAHUS PEKOMEHAYETCS IS
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUCHTHPOBAHHOTO HA  HWHXCHEPHYIO U
UHPOPMALIMOHHYIO C(epbl JAEATEIbHOCTU. YTIIyOJIEHHBIM ypOBEHb H3y4EHUs
IIPOrpaMMUPOBaHUA o0ecreunBaer: IIOATOTOBKY oOyuaromuxcs,
OPUEHTUPOBAHHBIX HA CHEUUATBHOCTH B 00JaCTH MH(POPMALMOHHBIX TEXHOJIOTHMA
U HWH)XCHEPHBIE CIELHAIBHOCTH, Y4acTHE€ B IMPOEKTHOM M HCCIIEI0BATEIBCKON
NEATEIbHOCTH, CBA3AHHOM C COBPEMEHHBIMU  HANpPABJICHHUSMHU  OTpaciu
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUHM, MOATOTOBKY K Y4YacTHIO B
oJIUMIMaNax u caadye EnMHOro rocy1apcTBEHHOTO 3K3aMeHa 1o HH(OpMaTHKE.

OO0111ee YnCI0 YacoB, PEKOMEHI0BAHHBIX ISl U3YUYEHHUS] IPOrPAaMMHUPOBAHUS
— 70 gacoB B 10 kmacce (2 yaca B Hegento) u 68 yacoB B 11 kiacce (2 gaca B
HEJIEIIO0)



COAEPXKXAHUE OBYUYEHUA
10 KITACC

AJITOPUTMBI H IPOrPaAMMHPOBaHUeE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEHIINX aITOPUTMOB
YIPABJICHUS HCIIOJIHUTEISIMU WM BBIYMCIHATEIBHBIX anropurmos. OmpeneneHne
UCXOAHBIX JTAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TPEOYEMBbIN pe3yJIbTarT.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepmperanus
nporpamMm. BupTyanpHble MalllMHBI.

WnTerpupoBanHas cpeaa pa3pabOoTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonb3oBaHue TpacCUpOBOUHBIX Tabiuil. OTiagounsli BeIBOA. Ilomarosoe
BBITIOJTHEHNE MTPOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Iluxkner ¢ ycimoBueM. [Llukiael 1Mo mepeMeHHOM.
B3auMo3aMeHsI€MOCTh ~ pa3lMYHbIX  BUAOB  IUKJIOB. HBapuaHT UUKIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTUpPOBaHHE IIporpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIUH JUJIS ITOJIB30BATEIS.

AnropuTMBI 00pa0OTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaXO0XJIEHWE CYMMbl M NpPOU3BENEHUS IUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxxaeHue Bcex MpOCThIX YMCEN B 3alaHHOM Juanasone. [IpeacraBieHue
YyHucia B BUJI€ HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). Urtenwe u3 daiina. 3anuch B
Gaiin.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mporeaypbl U GYyHKIINH).
Pexypcus. PexypcuBHbie 00BbekThl ((hpaktansi). PexypcuBHBIC Mpolenypbl u
¢ynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHMUAL.
[MoaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennsle MeTonbl. TouHoe U NPUOMMKEHHOE pEUIeHHs —3aJayu.
YucneHHble METO/Ibl PELIEHUS] YpaBHEHH: MeTo1 niepedopa, METO MOJIOBUHHOTO



nenenus. [IpubmmxEHHOE BBIUMCICHUE JVIMH KPUBBIX. BhumcieHue miomanaei
buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MPSIMOYTOJIHLHUKOB, METOJ
tpaneuuii). Ilonck makcumyma (MuHUMYMa) (GYHKIMKA OJHOM MepeMeHHOU
METO/IOM TMOJIOBUHHOTO JICJICHHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIUUA — A3bIKA
MIPOTrPAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUN CHMBOJIA B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MNPOOEIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTpPU JaHHOW CTPOKHM, 3aM€Ha HAWJACHHOW MOJCTPOKHM Ha APYTYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeoOpa3oBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBpl W TOCHEAOBATEIIBHOCTH 4HCEN. BbramcieHne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOMIMX 33JJaHHOMY YCIIOBHIO).
JIMHENHBIN IOKUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
Bbeictpast coptupoBka MmaccuBa (asroputM QuickSort). JIBouuHBIH TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulpl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCIOBOTO MAaCcCHBA MO 3aJJaHHBIM IIpaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BhIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHUBa.

11 KJIACC

AJITOPUTMBI M IPOTPAMMHMPOBaHHE

QopMmaim3anuss  NOHATHSA — anroputma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwropuHra.

OrneHka CII0OKHOCTH BhIUMCIEHUN. BpeMst paGoTel U 00BEM HCIONIB3YyEMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKON  CIIOKHOCTH  AJTOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHON
cinoxHocTH. IlepeGopHbie anroputmbl. [Ipumepsl pazIUYHBIX aITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[louck mpoOCTBIX 4YMCeNl B 3aJaHHOM JMAIla30HE C MOMOINBI aJIrOpUTMa
«petiero DparoceHar.

MHuoropa3zpsaHbie Leable Yucia, 3a1a4u JUIMHHON apu(METUKH.

CnoBapu  (accouUMaTUBHBIE MAacCUBBI, OTOOpakeHUsA). XO3ILI-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.



Crexu. AHanM3 MPaBUIBHOCTH CKOOOYHOTO BbIpaXXeHUS. Brruncinenue
apu(pMETUYECKOTO BHIPAKEHUS, 3aITUCAHHOTO B MOCTPHUKCHON (hopme.

Ouepenu. Mcnonip3oBaHue ouepenn Jjisi BpeMEHHOTO XpaHEHUS JaHHbBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHHHMajIbHOIO OCTOBHOIO J€peBa
B3BEILICHHOTO CBSI3HOTO HEOPHUEHTHpOBaHHOIrO rpada. KoimdyecTBo pa3innyHBIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada. Ajaroputm
JIeHKCTpBI.

JepeBbst. Peanusanus gepeBa ¢ NOMOIIbIO CCBUIOUHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue aepeBa UIsl 33aJaHHOTO apuU(PMETUUYECKOTO
BbIpakeHUs1. PekypcuBHBIE aliropuTMbl 00xoda aepeBa. Mcnonp3oBaHue creka u
ouepeau st 00xXo0/1a JepeBna.

JluHamMpuyeckoe MporpaMMHUpPOBAaHME KakK METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXKYTOUYHBIX PE3YyJIbTaTOB. 3aJaud, PEIIAEMBIE C IOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.
Wukarncynsauuys, HacieJ0BaHue, TOJIUMOp(hU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamm. lIpoekTupoBanue wuHTEpPeiica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMBIX  BJIEMEHTOB IS
NOCTPOEHUs1 uHTepderica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
IPOrpaMMUPOBAHMUS.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlNi, TNO3UTUBHBIX BHYTPEHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynapTaTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpazoBaHus y oOyuaromierocss OyayT chOpMUPOBaHBI MeETanpeaMETHbIE
pe3ynbTaThl, OTPaXCHHbIE B YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATENIbHbIE  YHHUBEPCAJIbHbIE Yy4eOHBbIE JIEWCTBUSl, KOMMYHHUKATUBHbBIC
YHUBEpCAIbHBIC Y4YeOHBIC JCUCTBUS, PETYISITUBHBIE YHUBEPCAIbHBIC YUYCOHBIC
JEHCTBUS, COBMECTHAS JIEATECILHOCTD.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIM MPU3HAK WJIM OCHOBAHMS [JII CPaBHEHMS,
Kiaccudukanuu u 00001IeHNS;

OMPENENATh ILENN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:



BJIa/IETh HABbIKAMU y4€OHO-UCCIIEeI0BATENbCKON U TPOEKTHOM JAESITEbHOCTH,
HaBbIKAMHU  paspemieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB PELICHHsI MPAKTUYECKUX 33/]1a4, TPUMEHEHUIO
Pa3IUMYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBIISTh Pa3NUYHbIC BUABl ACSITEILHOCTH MO TMOJYYCHHUIO HOBOTO
3HaHUs, €r0 WHTEPIpEeTalnH, MPeoOpa3OBaHUIO M MPUMEHEHHIO B Pa3IHMYHBIX
yU4EOHBIX CHUTyallMsX, B TOM YHCIE MPH CO3JaHUU YYEOHBIX U COIMAIBbHBIX
IPOEKTOB;

(GbopMUPOBATh HAYYHBIA TUI MBIIUICHHUS, BIAJIETh HAYYHOH TEPMUHOJIOTHEH,
KITIOYCBBIMH MTOHITHSIMA U METOJIaMHU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHUS 3a7add  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBISATh IEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO OOJACTH
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TPEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

BJIAJICTh HABBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISATh ~ MOWCK,  aHalU3, CHCTEMAaTU3alui0 |
UHTEPIIPETANIO HH(DOPMALIUY PA3TMYHBIX BUAOB U (HOPM TIPEICTABICHNUS;

CO3/1aBaThb TEKCTHI B pa3NMYHbIX (opmarax ¢ yu€TOM Ha3HAUCHUS
uHpopMaIuu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJIU3alliH;

OLICHWBATh JIOCTOBEPHOCTb, JIESTHTUMHOCTh HMH(pOpMammu, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpPMaM;

UCIIOJI30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a1a9 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,



TUTHCHBI, PECYypCOCOCpEIKEHHUs, TMPABOBBIX MW  OITHYCCKUX HOPM, HOPM
nH(OPMAITMOHHOW 0€30MTaCHOCTH;

BJaJICTh  HaBBIKAMH  PAcllO3HABaHWSA W 3aIIUTHl  HWH(pOpMaIwH,
UH(POPMAIIMOHHOHN 0€30MaCHOCTH JINYHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIEHUS, TOHWMAaTh 3HAYCHUE
COITMAIbHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluid u
CMATYaTh KOH(JIUKTHI;

BJIQJICTh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWS W B3aMMOJCHCTBUS,
apryMEHTUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIlUU;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOKO TOYKY 3PE€HUS C HMCIOJIb30BAHHEM
S3BIKOBBIX CPEJCTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JCHCTBUH ¢ Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJI0r0 YJIeHa KOJIJICKTHBA,;

NpUHUMATh 1€MW COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKECHHUIO: COCTABJATH IUIAH JCHUCTBU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAdye€CTBO CBOEr0 BKJIaJa U KaXJAOTO y4YaCTHMKA KOMAaHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBBIE TIPOCKTHI, OILIEHUBAaTh UJEHW C TO3UIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA

1) camoopranusanms:

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISTH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh TUIAH pEIIEHUS TpoOJieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;



JaBaTh OLEHKY HOBBIM CUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOM JpPyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUI, UCMNOJIb30BaTh MPUEMBI PEQIEKCUM AJIi OLUEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIIEHUS TI0 UX CHIXKEHUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHS ce0s1 M IPYTrUX:

PUHUMATh Ce0sl, IOHUMasi CBOM HEJTOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HULMH JPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca MHGOpMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalomuMmucs OyayT  JOCTUTHYTHI — CHEAYIOIIHE  TPEIMETHBIC
pe3yabTaThl:

BJIQJICHUE TMPEICTaBICHUSIMU O poJu MHGOpMAllMM U CBSA3aHHBIX C HEH
IPOIECCOB B TPHUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HUHDOpMAIH,
«MH()OPMAIIMOHHBIA ~ TIPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBIY,
«cucTeMHbIN D PEerTY, «MHOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJAJICHHE METOJaMU TMoucka uH(opmamuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh HH(OPMAIIHIO, TOJIYYSHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TOJNYYCHHs] W  HAmpaBlICHHWs  HWCIOJB30BaHUSA, YMEHHUE
KJIACCU(PUIIMPOBATh OCHOBHBIE 3aJaud aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJ1accU(pUKaIus, KJIacTepu3alus, aHaJIn3 OTKJIOHEHHUI), MOHUMATh



MOCIEI0BATEILHOCTD PEIICHUS 3a/1a4 aHAIN3a IaHHbBIX: COOp MEPBUYHBIX JTAHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpazoBaHue JAHHBIX, BU3YAIU3AIHs TAaHHBIX, MHTEPIPETAIUs Pe3yIbTaToB;

INOHMMAHHE OCHOBHBIX IPHUHILIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHIAECHUIUN pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKAMHU pabOThI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OO€creueHusi sl pelleHus ydeOHbIX 3ajad  IIo
BbIOpaHHOM CHeUaIN3alNH;

HaJIMYUE NPEJCTaBICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIA B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereir, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
MIPUIIOKEHUM;

NOHMMaHUE Yrpo3 HUHGOPMAIMOHHONM 0€30HacHOCTH, HCIIOJIb30BAHUE
METOJIOB W CpPEICTB MPOTUBOACUCTBHS O3THUM yIrpo3aMm, COONIOJCHHE Mep
0€30MMacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PAaCIPOCTPAHEHNE TTEPCOHATBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUIN TEXHUKU O€30MMaCHOCTU U TUTHEHBI PU padoTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHMsI, TOHUMaHUE
IPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MOHMMAaHWE OCHOBHBIX TPUHIMIOB JUCKPETU3AIMHA DPA3NUYHBIX BHIOB
uHpOpMallMy, YMEHHE ONPENeNiaTb HHPOPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax AMCKPETU3allUH,
YMEHHE OIpPEAENsATh CPEAHIO CKOPOCTh Mepefaud JaHHBIX, OLIEHHUBATH
U3MEHEHHE BpEMEHHM Tepefadyd Mpu H3MEHEHWH WHGOPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTHK KaHaya CBS3H,

YMEHHE MCIIOJIb30BaTh MPU PEIICHUH 3a]lad CBOWCTBA MO3ULMOHHON 3alUCH
YKCell, AITOPUTMA TIOCTPOEHUS 3allMCH YUCIIa B MO3UIIMOHHONW CHUCTEME CUHCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIA 1O CTPOKE, COAEpKAIleH 3amuch
3TOTO YHClia B TO3UIIMOHHOW CHCTEME CUWCICHHS C 3aJaHHBIM OCHOBaHHUEM,
YMEHHE BBIMOJHATh apu(PMETHUECKHUE OIepalui B TO3UIMOHHBIX CHCTEMax
CUHCJICHMUS,

YMEHHE BBINOJHATh MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOWTH JIOTHYECKOE BBIPAKECHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAJBHBIX (hOpMax MO 3alaHHOW Talmiuiie
UCTUHHOCTH, HUCCIIEI0BaTh 00JacTh MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILErO
NIEPEMEHHBIE, PellaTh HECIOKHbIE IOTHYECKIE YPABHEHHSI U CUCTEMBI yPaBHEHUM;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHpopMaIuu (3amUCh YKMCeN B MO3UIIMOHHON CHCTEME CUHMCIEHUS, HaXOXKIECHHE



BCEX MPOCTHIX YUCEN B 33IaHHOM JHara3zoHe, 00padoTKa MHOTOPA3PSTHBIX TIETBIX
YHUCEJ, aHAIN3 CUMBOJBHBIX CTPOK M APYTHX), aJITOPUTMOB TTOWCKA U COPTUPOBKH,
YMEHHUE ONPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cymMMuUpOBaHHE DJJIEMEHTOB MacCHBa, COPTHPOBKA MAacCuBa, MepeOOpHBIC
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
pPa3HOM CIIOKHOCTH JJISl PEIICHUS OJTHOW 3a/1auHu;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMd O O0a30BBIX THIAX JaHHBIX |
CTPYKTypaxX JJaHHBIX, YMEHHE UCIOJIb30BaTh OCHOBHBIC  YIPABISIONIUC
KOHCTPYKIIMH, YMEHHE OCYIICCTBIIATh aHAJIN3 MPEIJIOKECHHOW MPOrpaMMBbI:
OTIPEIEISITh PE3YNIBTAThl PA0OTHI MPOTPAMMEBI TIPU 33JaHHBIX WCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KaKUX HCXOJTHBIX JTAaHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pe3yIbTaTOB, BBIABISTH JIAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIIMOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHUE CO3/JaBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOYKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI JJI1 aHANIKM3a, MPECTaBICHUS
u  0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIUMCIEHUE  CYMMBI,  CPEIHETO
apu(PMETHICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAUCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOJAO0p JUHWUW TPEHJA, PEIICHUE
3aJlay MPOTHO3UPOBAHMUS).

B mnponecce uzyuenus xypca wHGOpMATUKH YriayOonéHHOTO ypoBHS 6 11
Knacce oOydarOmMMUCS  OyIQyT  JOCTUTHYTBHI  CJEAYIONIME  IPEIMETHbIC
PE3yNbTATHI:

YMEHUE CTPOUTHh HEPAaBHOMEPHBIC KOMIBI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUE CooOImeHni (MpedrKCHBIE KOJbI), HCIOIh30BaTh IMPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIOININN HAWMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHsSI TIPH W3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHSTH TPUHITUIIBI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHUS JAHHBIX;

YMEHHUE pelllaTh aIrOPUTMHUYECKHUE 3a7aud, CBA3aHHBIC C aHAIM30M rpadoB
(3ama4M  TIOCTPOCHHUS ONTHUMAJIBHOTO TIYTH MEXIy BepimuHamMu rpada,
OTpENCICHUS  KOJWYECTBA  PA3IUYHBIX  MyTeH  MEXAy  BEpIIMHAMH
OPHUEHTHPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE HCIOIb30BaTh JEPEBbs MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apU(PMETHICCKUX
BBIPKECHUIA, TIPU PEIICHUH 33]1a4 MMOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;



yMeHuE paszpabaThiBaTh W pEATU30BBIBATH B BHJE NPOrpaMM 0a30BbIC
aJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOTrpaMmax JaHHbIE PAa3IUYHBIX THUIIOB C
Y4ETOM OTPAHWMYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPU
pelIeHUN 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPU, CTEKH, OUYEPEH, IEPEBbHs),
UCIIOJIb30BaTh 0a30Bble OMNEpAlMM CO CTPYKTYpaMH JAaHHBIX, MPUMEHSTh
CTaHJapTHBIE M COOCTBEHHBIC TTOAMPOTPAMMEI JJII 00paOOTKHA YUCIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MPH pa3pabOTKe MporpaMM OHOIUOTEKU
NOANPOTpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJICTBA OTJIAJIKU MPOTPAMM B
cpeze NporpaMMUpPOBaHUs, YMEHUE JOKYMEHTUPOBATH IPOIPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIAJICHUE OCHOBHBIMH CBEJCHUSMHU O 0a3ax HaHHBIX, HUX CTPYKTYpe,
CpelCcTBaxX co37aHUsi M pabOThl C HUMH, YMEHHUE HCIIOJIb30BaTh TaOJIUYHBIC
(pensioHHBIC) 0a3bl TaHHBIX (COCTABIIATH 3aMPOCH B 0a3ax JIaHHBIX, BHITIOJIHSTH
COPTUPOBKY U MOMCK 3amuceil B 0aze JaHHBIX, HAMOJIHATH pa3paboTaHHYyIO 0a3y
JTAHHBIX ) ¥ CLIPABOYHBIE CUCTEMBI;

YMEHHE UCMOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKUE MOJIEIH JIJIs aHaJli3a
O0OBEKTOB M TIpolecCOB: (OPMYIUPOBATH II€JIb MOJEIUPOBAHUS, BBITIOJHSTH
aHaJau3 pe3ysbTaTOB, I[IOJYYEHHBIX B XOJI€ MOJEIHUPOBAHMS, OLCHUBATh
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISATH
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BU/JIC;

YMEHUE OpraHU30BbIBATH JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MMOHMMAaHUE OCHOBHBIX MPUHIIUIIOB PabOTHI, BO3MOXKHOCTEH U OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM MCKYCCTBEHHOT'O HMHTEIJIEKTa B PA3IUYHBIX 00JIACTSX,
HAJIMYME TIPENICTABICHUA O Kpyre perniaeMbix 3a7ad MAaIIMHHOTO OOy4YeHUS
(pacno3HaBaHusl, KjJacCU(PUKAIIMU U TPOTHO3UPOBAHUS) HAJIMYKE MPEICTABICHUN
o0  ucnoib3oBaHUU  MHGOPMAIMOHHBIX  TEXHOJOTUA B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
Pazgen 1. AnropuT™Mbl 1 NIPOrpaMMHUPOBAHUE
1 BBenenne B mporpaMMupoBaHue 16 1 0.5
2 BcnomoratenbHbIe anropuTMbl 8
3 YuciieHHbIE METOJIBI 15
A AJTOpPUTMBI 00paOOTKH CUMBOJIBHBIX 13 1 1
JAHHBIX
5 Anroput™mbl 06pabOTKH MacCHBOB 23 1 3.5
Hroro no pazgeny
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. AnropuTt™Mbl 1 NIPOrpaMMHUpPOBAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 10 1
2.2 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX 34 1 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 24 1 45
POTPaMMHUPOBAHUS
Hroro o pazneny 68
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka KonrTpoabsubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
TpeboBaHMs TEXHUKH O€30MIaCHOCTH U
1 TUTHUEHBI IPU paboTe C KOMIIbIOTEpPAMU U 1
JPYrUMH KOMITIOHEHTaMH U(PPOBOTO
OKPYXKEHUS
2 AHanu3 airOpuTMOB 1
3 Oransl pelieHus 3a1a4 Ha KOMIIbIOTEpe
4 HHCTpyMEHTANIBHBIE CPEACTBA: 1
TPaHCIATOP, OTIAAUUK, TPOPUITHPOBIIUK
s Cpena nporpamMupoBanus. KoMnumsanus u 1
MHTEPIIPETALNS IPOTPAMM.
6 Bupryansneie Mamnabl. THTErppOoBanHas 1
cpena pa3paboTKu
7 MeTto1bl 0TIIaKH TPOrpaMM 1
8 BBog 1 BBIBOJ TaHHBIX 1
9 THunbl NIEPEMEHHBIX B S3bIKE 1
IPOrPaMMHUPOBAHHUS
10 O06paboTKa LeNbIX Yucen 1
11 O6paboTKa BEIIeCTBEHHBIX YHCEI 1
12 Lenouncnennas apudmernka 1
13 Pemenne 3a1a4 Ha 1IEI0YUCIIEHHYIO 1




apu(MeTHKy

14 CiyyaliHble U NICEBAOCTYyYaHbIC YnCIia 1

15 VY cnoBHBIE KOHCTPYKLIIUH 1

16 Bersnenus. 1

17 CI10KHBI€ YCIOBUSA 1

18 Pemenue 3a1a4y Ha yClI0BHBIE KOHCTPYKLUN 1

19 [{ukisl ¢ ycaoBreM 1

20 Pemenue 3aga4 Ha UKIIBI C YCIOBUEM 1

51 [IepeBos B pa3Hble CHCTEMBI CUMCIICHUS 1
UCIIOJIB3YS IIUKJIBI C YCIOBHEM

22 [{¥KIBI 11O IEPEMEHHOM. 1

’3 [IepeBos B pa3Hble CHCTEMBI CUMCIICHUS 1
MCIIOJIB3YS JIBa LIUKJIA

” B3anmo3amMeHseMOCTb Pa3INYHBIX BU0B 1
LUKJIOB

»5 O6paboTka HaTypaJIbHBIX YHUCEIT C 1
HCIIOJIb30BaHUEM IIHKIJIOB

26 Haxoxnenue nenurenei yncia B 3aJaHHOM 1
Jana3oHe
HaxoskneHne Bcex NpOoCThIX YUCEI B

57 3ajaHHOM Juana3one [IpakTuueckas 1 05
pabota no Teme «Pemienue 3a1a4 METOJIOM
nepebopar»

28 NuBapuaHT Hukia

29 JloxymMeHTHpOBaHHE MPOrPaMM

30 O06paboTka JaHHBIX, XPAHSIIUXCS B 1

daitmax




Pas0Ouenue 3agaun Ha nmoa3amgayu

Hcrnonp3oBaHKne CTaHIAPTHOW OMOIMOTEKH
sa3bIKa IporpammupoBanus. [loaknouenue

32 OMOIMOTEK MOAIIPOTPaMM CTOPOHHHX 1
IIPOU3BOJAUTEIICH

33 [ToanporpamMmsl (TIporierypbl ¥ PyHKITUHN) 1

34 [Moxmporpammsl (Tiporierypsl U PyHKITUH) 1

35 [TpakTuyeckas pabora no Teme 1
"PazpaboTka moamporpamm"
Pemienue 3a1a4 Ha epeBo/] B pa3Hble

36 CHCTEMBI CUHUCIICHUS UCIIOJIb3YS 1
HOJIPOrpaMMy
Pexypcus. PekypcuBHbIe 00BEKTHI

37 (ppakransl). PekypcuBHble npoueypsl U 1
byHKINN.

38 Hcnonb3oBanue cTeka A opraHu3aiun 1
PEKYpPCUBHBIX BHI30BOB

39 [TpakTryeckas pabora o Teme 1
"PexkypcuBHBIE IOITPOrPAMMBI"

40 Pemenue 3a1au ucnonb3ys peKypcuio 1

a1 MoaynpHBIN IPUHLMII IOCTPOCHUS 1
nporpamm

42 YucneHHble METOIbI 1

43 [TpakTrueckas paboTa 1o Teme 1
«HuCIIeHHOE pEeIlICHNE YPABHEHUIN

a4 Hcnonp30BaHne JUCKpETU3ALNN B 1
BBIUMCJIUTEIBHBIX 3a7a4ax

45 [IpakTrueckas paboTa 1mo Teme 1




« I IpnbamxEHHOE BBIUNCIEHHUE JUIMH
KPHBBIX U IUTOMIAAEN GUryp»

[IpakTuueckas padora o Teme «Ilorck

46 MakcuMyMa (MUHHUMYMa) QyHKIAN 1
47 O06paboTka CUMBOJIbHBIX JIaHHBIX.
ANropuT™MBI 00pabOTKH CUMBOJIBHBIX
48 CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
49 CTPOK: pa30ueHue CTPOKH Ha CIIOBA 1O
pOOEJIbHBIM CUMBOJIAM
Anroput™mbl 00pabOTKH CUMBOJIBHBIX
50 CTPOK: ITOMCK MOJACTPOKU BHYTPH TaHHOU
CTPOKH; 3aME€Ha HaWJICHHOW MOJICTPOKH Ha
APYTYIO CTPOKY
51 [Torck MakcUMaIbHOM IOJACTPOKHU B CTPOKE
52 [Tonck MUHMMAaIBHOM MOACTPOKH B CTPOKE
[TpakTryeckas pabora o Teme
53 "OOpaboTKa CTPOK C UCTIOIB30BAHUEM 1
GbyHKIMI cTaHIapTHOM OMOINOTEKH SI3bIKa
porpamMmmupoBaHus"
54 ['enepanus cioB B 3aJaHHOM ajiaBHUTe
55 CuutbpIiBaHUE JAaHHBIX U3 (aitia
56 Pemienue 3a1a4 Ha 00pabOTKY JaHHBIX,
CUMTAHHBIX U3 Qailna
MaccuBsl 1 IOCNEA0BAaTEILHOCTH YHCEN.
57 [IpakTuyeckas pabora o Teme 0.5

"3anotHene Mmaccusa"




58 O06001IEHHbIE XapaKTEPUCTHKH MAacCHBa 1
JIuHelHpIi NOUCK 3aJaHHOTO 3HAYEHHUS B

59 1 0.5
MaccHBe
. IIpakTnyeckas pabora no Teme

60 "JIMHEWHBIN ITONCK 3aJaHHOr0 3HAUECHUS B 1
MaccuBe"
[IpakTuyeckas padora o Teme "[lorck

61 MHUHHMAJIBHOTO (MaKCUMaJIBbHOTO) 1 1
3JI€EMEHTa B YHCIIOBOM MaccuBe"

62 [IpakTuyeckas padora o Teme "[lorck 1
3a/1aHHOT0 3JIEMEHTA B YUCJIOBOM Maccube"
CopTupoBKa 0OJHOMEPHOIO MacCHBA.

63 [TpocTble METObI COPTUPOBKH. 1 05
[IpakTuyeckas pabora no teme "IIpocteie '
METO/Ibl COPTUPOBKHU MaccuBa"

64 [Tpaktuyeckas pabora no reme "[IpocTeie 1
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beicTpas

65 COpPTUPOBKa MaccuBa (aJIrOPUTM 1 05
QuickSort). ITpakTuyeckas padota 1o Teme
"beicTpas copTupoBKa Maccupa”
JIBOMYHBII OUCK B OTCOPTUPOBAHHOM

66 maccuBe. [IpakTuyeckas pabora o reme 1 0.5
" JIBOUYHBINA MOUCK"

67 JIByMepHbIE MacCUBBI (MaTPUIIbI) 1

68 AAropuT™Mbl 00pabOTKH MaTpPHUIL 1

69 PeszepBHOE Bpems 1

70 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

70



11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KoHuTtpoJsb
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe padoThl

Jara
H3y4eH
U

DJIeKTPOHHbIE
uudposbie
o0pa3oBareJib
Hble pecypchbl

KomnuecTtBo
uHpopMaun
AJITOpUTMBI
CKaTus JaHHBIX

AJroput™m
Xaddmana

IIpakTrueckas
pabora 1o Teme
"Csxatue JaHHBIX
C TIOMOIIIBIO
anropuTMa
Xaddpmana"

Anroputm LZW

AJITOpUTMBI
CKaThs JaHHBIX C
MOTEPSIMHU.
IIpakTrueckas
pabora 1o Teme
"Csxatue JaHHBIX
C IOTEepSAMHU
(anropuT™MBbI
JPEG, MP3)"

0.5

I'pader

Penrenue 3agau ¢
TTOMOIITBO
rpados

HepeBbs

10

11

OcHOBBI TEOPUH
urp
[IpakTnueckas
paboTa o Teme
"Tlounck
BBIUTPBIIIHON
CTpaTeruu B Urpe
C TIOJTHOU
uHpopmanuein"”




12

13

14

ITouck
BBIUTPBIIITHOM
CTpaTeruu
UCITIONIb3YsI
PEKYpCHIO

Pemenue 3amau
«ITouck
BBIUTPBIIIIHOM
CTpaTeruu
HCTIOJIB3YSI
pPEeKypcuio» Ha
YBEJIUYCHUE
KaMHEH

Pemenue 3amau
«ITouck
BBIMTPBITHOU
CTpaTeruu
HCIIOJIB3YSI
PEKYpCHIO» HA
YMEHBLIECHUE
KaMHeH

15

dopmanusanus
IIOHATHUA
aJIropuTM™ma.

16

Mammna
TrroprHra Kak
YHUBEpCalIbHas
MOJEIIb
BBIYMCIICHUM.
Tesuc Uépua—
Trropunra

17

18

IIpakTrueckas
pabora 1o Teme
"CocraBienue
IIPOCTOMN
MPOTPAMMBI TSI
MAaIIHHbI
Trropunra"

Mamnna I[locta

19

20

Hopmainbnsie
anropu@Mel
MapxkoBa

Anr OPUTMHUYCCKU




21

Hepa3pelnmbie
3a7a4u. 3ajada
OCTaHOBA.
HeBo3mokHOCTH
aBTOMAaTHYCCKOM
OTJIAAKHU
nporpamm
C10XKHOCTh
BBIUMCIICHHI

22

23

24

25

26

[Touck npocTeix
qucen B
3aJaHHOM
JUana3oHe ¢
IIOMOUIbIO
anropuTMa
«perlieTo
Oparocdenar

[IpakTuueckas
pabora 1o Teme
"[Touck mMpocThIX
yucen B
3a/laHHOM
nuana3one”

MHuoropa3psiaHbl
€ LIEJIbIE YHCIIa,
3aJ1a49d JUIMHHOU
apuMeTUKH

IIpaxTHueckas
pabota o Teme
"Peanu3zanus
BBIYHCIIEHHH C
MHOTOPAa3PSTHBIM
1 gyuciaaMu’

CrnoBapu
(accomnmaTuBHbBIC
MaCCHBHI,
OTOOpaXKeHUs).
XouI-Ta0InIbL.
ITocTpoenne
asndaBUTHO-
Y4aCTOTHOTO
ciioBaps s
3aJJaHHOT'O TeKCTa




27

28

29

30

31

32

[IpakTrueckas
pabora 1o Teme
"[Toctpoenue
arpaBUTHO-
Y4aCTOTHOTO
cioBapst U1t
3a/1aHHOTO
Tekcra"

AHanu3 TexcTa
Ha €CTECTBEHHOM
SI3BIKE.
Brigenenue
IIOCJIEIOBATCIIFHO
cTeH mo
11a0aonHy.
Perynspuelie
BBIPAKEHUSI.
YacToTHBIN
aHaJn3

[IpakTuueckas
pabora 1o Teme
"AHaJIM3 TeKCTa
HA €CTECTBEHHOM
s3bIKe"

Crexu. AHanms
MPAaBUIILHOCTH
CKOOOYHOTO
BBIPAXKECHUS

Brruucnenue
apudmMeTHIecKor
O BBIpAXEHUS,
3alMCaHHOTO B
NOCT(UKCHON
bopme
IIpaxTHueckas
paboTa o Teme
"Beruncnenue
apudMeTHIecKor
0 BBIpaXEHUS,
3aIMCaHHOTO B
MOCT(PUKCHON

dbopme"

33

Ouepenu.




34

Hcnonp3oBanue
odepenu s
BPEMEHHOTO
XpaHEHHUs
JTAaHHBIX

IIpakTrueckas
pabota 1o Teme
"Ucnonb3oBanue
ouepenn"

35

[epeBpsi.
Peanusanus
JiepeBa ¢
HOMOILBIO
CCBUIOYHBIX
CTPYKTYP.
JIBonunbIE
(OuHapHbIE)
JIEPEBBSL.
[TocTpoenue
Jepesa Juist
3aJJaHHOTO
apudmMeTHIecKor
O BBIPQKEHUS

36

37

IIpakTrueckas
pabota o Teme
"Ucnonbs3oBanue
JIEPEBBEB NS
BBIYMCIICHUS
apu(pMeTUIECKIX
BbIpaXeHUI"

PexypcuBHbIE
ANTOPUTMBI
o0xoJa 1epeBa.
Hcnonb3zoBanue
CTEeKa U o4Yepeau
UIs1 00X0/1a
nepeBa

38

PexypcuBHbIE
AITOPUTMBI
obxoma nepesa.
Hcnons3oBanne
CTeKa U o4epen
i1 obxoma




nepesa

39

40

AJITOPUTMBI Ha
rpadax.
[TocTpoenue
MUHUMAJITBHOTO
OCTOBHOTO
nepeBa
B3BEIICHHOTO
CBSI3HOTO
HEOPUEHTHUPOBAH
HOrO rpada
O6xoxn rpada B
rryouny. O6xon
rpada B mupuny

41

42

KomnuectBo
Ppa3IUYHbIX
MyTel MEXy
BepILIMHAMU
OpPUEHTUPOBAHHO
ro
AIUKIMYECKOTO
rpada

AJroputm
JleHKCTpHI.

43

44

45

IIpakTrueckas
pabora 1o Teme
"Brruncienue
JITHHBI
KpaTyauuiero
MyTH MEXY
BEpIIMHAMU
rpada (anroputm
Hetikctpsrn)"
AnroputM
dnoitga—
Yopmamia
3agaun,
peniaemsie ¢
TTOMOIIBIO
JTMHAMUYECKOTO
porpaMMHUpPOBaH
Ys: BEIYUCIICHUE
PEKYPCUBHBIX




byHKITII

46

47

48

[IpakTnueckas
pabora o Teme
"Boruucnenue
PEKYpPCHUBHBIX
byHKIui ¢
MOMOIIbIO
JTUHAMHYECKOTO
IPOrpaMMUPOBaH

us

3amaun,
peniaeMbie ¢
ITOMOIIBIO
JTUHAMHYECKOT'0
MPOrpaMMHUPOBaH
U HOJICUET
KOJIMYECTBa
BApUAHTOB

[IpakTuueckas
pabora 1o Teme
"Tloncuér
KOJIMYeCTBa
BapUAHTOB C
MTOMOIIIBIO
JTUHAMUYECKOTO
porpaMMHUpOBaH

us

49

50

51

3amaun,
penraeMeie ¢
ITOMOIIIBIO
IMHAMHYECKOTO
POrpaMMHUPOBaH
U 3a71a4d
OIITUMH3AIINU

ITonsTue o
napajaurmax
porpaMMHUpOBaH
us. O630p
SA3BIKOB
MPOrPaMMHUPOBAH
nus

[TonsaTue 00
00BEKTHO-




OPUEHTHUPOBAHHO
M
IPOrpaMMHUPOBaH
uu

52

OOBEKTH U
KJIACCHI.
CpolicTBa 1
METOIbI
00BEKTOB

53

OOBEKTHO-
OPUEHTHUPOBAHHBI
U a”Han3

54

IIpakTrueckas
pabora 1o Teme
"Ucnonbs3oBanue
TOTOBBIX KJIACCOB
B nporpamme"”

55

Pa3pabotka
nporpamMm Ha
OCHOBE
00BEKTHO-
OPHEHTHPOBAHHO
TO 10/IX0/1a

56

57

58

IIpakTrueckas
paborta
"Pa3zpaboTka
IIPOCTOMN
pOTpaMMBI ¢
UCIIOJIb30BaHUEM
KJ1acCOB"

WHukancynsanus.
IIpaxTHueckas
pabota o Teme
"Pa3zpaboTka
KJiacca,
HCIIOJIB3YIOLIETO
WHKATCYIAINI0"

HacnegoBanue.
[Momumopduszm

0.5

59

[TpakTnueckas
pabota no Teme
"Pa3zpaboTka
Uepapxuu




KJ1accoB"

60

Cpenpl ObICTpOH
pa3paboTku
IPOTPaMM.
[IpoextupoBanue
uHTepdeiica
H0JIb30BaTENsA

61

62

[IpoextupoBanue
uHTepdeiica
I10JIb30BATENA

Hcnons3oBanne
TOTOBBIX
YIPaBIJISIEMBIX
3JIEMEHTOB IS
MOCTPOCHUS
uHTEepdeiica

63

[IpakTuueckas
pabora 1o Teme
"Pa3zpaboTka
IPOrPaMMBI C
rpaduueckuM
uHrepdericom”

64

DTanel
KOMITBIOTEPHO-
MaTEMATHYECKOT
0
MOJIETTUPOBAHUS

65

66

Juckpernsanus
npu
MaTE€MaTH4eCKOM
MOJEIIMPOBAHUU
HEIPEPBIBHBIX
IIPOLIECCOB.
MogenupoBanue
JBUOKEHUS

IIpakTuueckas
paboTa o Teme
"MopenupoBaHue
IBHKeHUT"

67

PeszepBHOE Bpems

68

PesepBHOE Bpems

OBILEE

68




KOJIMYECTBO
YACOB IIO0
I[TPOT'PAMME

IMPOBEPSIEMBIE HA EI'D 10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHus

1.

11

1.2

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

3namo (nonumams)

Ilonnmanue OCHOBHBIX IIPUHIHAIIOB YCTpOﬁCTBa u (bYHKI_[I/IOHI/IpOBaHI/ISI
COBPCMCHHBIX CTALIMOHAPHBIX H MOOMIILHBIX KOMIIBIOTCPOB;, TGHI[GHIII/II\/JI
Pa3BUTHA KOMIIBIOTCPHBIX TGXHOJIOFI/II\/JI; BJIaJJCHHUC HaBbIKaMH pa6OTI)I C
OIICPpadMOHHbBIMM CHUCTEMaMH MW OCHOBHBIMH BHAAMH IIPOTPAMMHOIO
obecneyeHus JJIA pCUICHUA y‘Ie6HHX 3aJa4 10 B]':>I6paHHOI71

cricnyain3anuu

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allUM U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUIOB

uH(popManun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMalnuy (3amMCh 4YMCEN B TO3UIHMOHHONW CHCTEME CUYHUCIEHHUS,
JIETUMOCTh LIEJIBIX YHMCEN; HaX0X/IeHHE BCEX MPOCTHIX YHUCEN B 33JaHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX LEIBIX YHCEN;, aHaIu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpenbl pazpaboTKu

1.6

Brnanenue OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeIcTBax CO3/IaHus U pabOTHI C HUMHU

1.7

1.8

[TonnMaHne BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMYHBIX OOJNACTAX; HAIW4YMe TNPEeACTaBICHUN 00
UCMOJb30BaHUN  WH(POPMALIMOHHBIX ~ TEXHOJOTHH B Pa3IMYHbBIX
npodeccuoHanbHbIX chepax

Biagenue TeOpeTMYECKHMM amnmapaTroM, IO3BOJIAIOIIMM OCYILIECTBIATH
IIPEACTABJICHUE 3a/JaHHOIO0 HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX

CUHUCJICHUA, BBIIIOJHATH npeo6pasoBaH1/I;1 JJOTNYECKUX BI)Ipa)I(eHI/Iﬁ,




UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMPENeNsaTh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJIMYECTBO MyTell MexXIy BepIIMHAMHU

OPHUECHTHUPOBAHHOI'O alUKIIHYECKOT'O rpa(ba

Ymemo

2.1

YMeHHE HCNOIb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOMACIH IS
aHaynM3a O0OBEKTOB U IMPOLECCOB: (OPMYIUPOBATH IIEJIb MOJCIUPOBAHMUS,
BBIIOJHATh AQHAINW3 PE3YyJbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJIEKBATHOCTh MOJICIM MOJEIHPYEMOMY OOBEKTY WU

mponecCy; NpeaACTaBJIATE PE3YIbTATEI MOACIMPOBAHNA B HAI'JIAAHOM BUC

2.2

YMenue KiIacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(IporHO3UpOBaHUE, Kaccupukanus, KJIaCTepH3aIlHs, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATCIBHOCTh PEIICHHUS 3ajad aHalln3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA KaYeCTBa JaHHBIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, TpeoOpa3oBaHUE JTaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTALIUA PE3YJIbTATOB

2.3

Ymenue onpenensats "HGOPMAIMOHHBIN 00bEM TEKCTOBBIX, I'paduUeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX [MapaMeTpax AUCKPETH3aluu. Y MEHHE
ONpENEeNsATh CPEOHIOI CKOPOCTh TEpelaud  JIaHHBIX, OIICHUBATh
W3MEHEHUE BpPEMEHM TMepeayd NpH HW3MEHEHUH WHOOPMAIMOHHOTO

00BéMa JaHHBIX U XapPaKTCPHUCTUK KaHaJla CBA3U

2.4

YMeHue CcTpouTh KOJA, OOECIEYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

2.6

YMeHue ucnonb30BaTh MpPU PENICHWHM 3a7ad CBOMCTBA MO3UIIMOHHOU
3allMCH YHUCEJI, AITOPUTMBI ITOCTPOECHUS 3allMCH YHUCIA B IO3ULIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia II0
CTPOKE, COAEprKallell 3amuch 3TOTO 4YUCIAa B ITO3ULHOHHOM CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIIOJHSATH

apI/I(I)MeTI/I‘ICCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTHBHONW H
KOHBIOHKTUBHOM  HOpMalIbHBIX  (oOpMax 1O 3aJdaHHOM  Tabiuie
UCTUHHOCTH; HCCIENoBaThb 00JacTb HCTUHHOCTH  BBICKAa3bIBaHMS,

COACPKAIICTO MEPEMECHHBIC, PCHIATE HECIIOKHBIC JIOTHYCCKUEC YPAaBHCHUA

2.7

2.8

YMeHue pemarh ajlroOpuTMUYECKUE 33Jaud, CBS3aHHBIC C aHATU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpeneneHus] KOTUYECTBA PA3IUYHBIX MyTeH MEXIY BEpIIHHAMHU

OPUCHTHUPOBAHHOI'O ATUKIINICCKOT'O rpa(pa)

YMeHHe HUCIO0Ib30BaTh ACPEBbs IIPU aHAJIN3C U IOCTPOCHUU KOJAOB U JJIA




2.9

NpeJCTaBiICHU apu(METHUECKUX BBIPAKEHUH, NpU PpEIICHUH 3a/1ad
IIOMCKAa U COPTHUPOBKHM; YMEHHE CTPOUThH JEPEBO HUIPHl MO 3aJaHHOMY
IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIINIHYIO CTPATETUIO
UTPbI

YMeHne aHalIM3UpOBaTh AITOPUTMBI  C  HCIIOJIB30BAHUEM  TaOJIHII
TPACCUPOBKU; OINpPEAENsATh 0e3 MCIOIb30BAaHUSI KOMIIbIOTEpA PE3yNIbTaThI
BBITNIOJTHEHUSI HECTIOKHBIX IIPOrpaMM, BKJIIOYAIOIIMX LUKJIbl, BETBICHUS U

noarporpaMmsal, IMpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

211

212

YMeHue ompeneniTtb CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOopHbIe AITOPUTMBI, JABOUYHBIA MOMUCK) U TMPUBOAUTH PUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IJId pCIICHUA OIIHOI\/JI 3aga4du

Bnagenue yHUBEpCaIbHBIM SI3BIKOM TMPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMU 0 0a30BBIX
TUTAX JIaHHBIX U CTPYKTYypax JAHHBIX; YMEHHUE HCIOJIb30BAaTh OCHOBHBIC
VIOPaBISIOMUE  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATH  aHAlU3
NPEJIOKEHHOW  MPOrpaMMBbl:  OMpenesaTh  pe3ylbTaTbl  pabOTHI
MporpamMMbl MPHU 3aJaHHBIX UCXOJHBIX JAHHBIX; OMPENEATh, MPU KAKUX
HCXOJIHBIX JIAaHHBIX BO3MOXKHO TIOJIYYCHHE YKA3aHHBIX PE3YJIbTATOB;
BBISBJISITH JIaHHBIE, KOTOpble MOTYT MpHUBECTH K oOmuOke B paboTte
nporpaMmbl;  (GOpMYNIHpPOBaTh  HPEUIOKEHHS MO  YJIYYIICHHIO

IIPOrPaMMHOT0 KO/1a

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsI MU3Y4YEHHUS  SI3bIKE
nporpamMmmupoBaHus Beicokoro ypoBas (Ilackams, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAaOOTKH YHCEl, YUCIOBBIX MOCIEI0BATEIbHOCTEH
U MacCHUBOB: IpEJCTaBIEHHWE YHUCIa B BUAE Habopa MPOCTHIX
COMHOXMHTENEH; HaxXx0oXJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUdpHI
HaTypaJbHOI'O YMCJIA, 3alIUCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCuBa WJIM YHMCJIOBOM IOCIEA0BAaTENbHOCTH (CYMMBI,
IIPOU3BENCHUS  CpPEAHEero  apu(pMEeTHUecKOro, MHUHUMAIbHOIO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJaHHOMY YCIJIOBHIO); COPTHPOBKY DJJIEMEHTOB MacCHBa; YMEHHE
UCMOJb30BaTh B MPOTrpaMMax JaHHBIE Ppa3IMYHBIX THUIIOB C Y4ETOM
OTPaHWYCHUH Ha JHMAara3oH WX BO3MOXHBIX 3HAUCHHWH, MPUMEHSTH TPH
pelIeHnH 33a4 CTPYKTYpPbl JAHHBIX (CIUCKHU, CIOBAapH, CTEKU, OUYepeiH,
JIepeBbsl); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI IS

06pa60TI(I/I YHUCJIOBBIX NTAHHBIX MU CUMBOJIBHBIX CTPOK; HMCIIOJIB30BAThH IPHU




pa3paboTke nmporpamMm OHOIMOTEKH MOIIPOrPaMM; YMEHHE HCIIOIh30BATh

CpEJICTBA OTJIAJKH IPOTrpaMM B CPEZI€ IPOIPaMMHUPOBAHHUS

2.13

2.14

YMeHHe  WCHOJb30BaTh  ANEKTPOHHBIE — TAaOMMIBI AN aHAIuU3a,
MPEJICTaBICHUST U OOpPaOOTKU NaHHBIX (BKJIIOYAs BHIOOP ONMTHMAILHOTO
peleHust, moa00p JIMHUKM TPEHJA, PEIICHUE 3ajad IPOTHO3HPOBAHMS);
YMEHHE UCIOJIb30BaTh TaOJW4YHbIe (pENSIMOHHBIC) Oa3bl JaHHBIX |

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BBIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJOTHIA;
IIOHUMaHWE BO3MOYKHOCTEH IM(POBBIX CEPBUCOB TI'OCYIApCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTeNbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amllapaTHble KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBbie mnportokosbl. Cerb HWMHrepHer. Appecanus B cetu MHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnonsl g ommcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM Mepenayd  OT
nH(OPMAMOHHOTO 00BEMA TAaHHBIX U XaPaKTEPUCTUK KaHAJa CBSI3U
Hludposanue naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble mHUQpLL. [Lndpsr

npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m muppoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 0OHapyKUBaTh U UCHPABIATH OMIMOKH, BOSHUKAIOIINE NTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO IEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXoAbl K OIEHKE KoiuuecTBa HHGpopMauuu. EauHUIb!
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBII MOAXOA K OILEHKE
KonuyectBa MH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cuucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHus. CBoOWMCTBAa MO3MIIMOHHOW 3alHUCH YHCIA:
KOJIMYECTBO IU(p B 3aNUCH, MPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUHCTICHHSI. AJITOPUTM TIEpeBOA IEJIOT0 YKcia U3 P-M4HO# CUCTeMBI CUHCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHEYHOM P-muHOM IIpO6I/I B JCCATUYHYIO.




2.4

2.5

AnTOpUTM TIEpeBO/a IMENOr0 4YMcia M3 JECATHYHON CHUCTEMBI CUMCIeHHS B P-
nuHyto. IlepeBox KoHe4WHOH aecsiTHUHOW Jpobu B P-nunyro. JIBonuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
ApudmerndecKkue orneparyy B MO3UIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUs. J[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHNI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPOBaHUA LBECTA. HBCTOBBIC
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanuy 1 onepanuy HaJ MHOXKECTBAMMU.
3aKkoHBl anredpbpl JIOTMKH. OKBHUBAJICHTHBbIE MPeoOpa3oBaHUs JIOITMUYECKUX
BBIpa)KECHM. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlornyeckre QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHUECKHX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BhIpaKEHUI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »>IeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKHX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPDQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenn monenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToOB MOACTUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSITUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpencraBineHne LENbIX YHCEN B MaMATH KoMmmbroTrepa. OrpaHUYeHHOCTh
JUana3oHa 4YHCcell IPU OrPpaHWYEHWH KonudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJIHATENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBbIe jorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukiauyeckuit  casuru. IllugpoBanune c mnomomp0 MOOUTOBOM omepanuu




«uckirogaroree UJIH»

2.12

2.13

2.14

[IpencraBiacHue BEECTBEHHBIX YHCEN B IMaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGnembl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PemieHnue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO MYTH MEXIYy BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyTEH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHUE CTPATETHH WIPbl B TaOnMM4YHOW (dopMme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBIC ITO3ULHUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKaI_[I/IH n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp3oBaHue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHHH. Bpems paboTel M 00BEM HCIONB3yeMOM
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctu. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHuA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CJIIOKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>'I pe3yibTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HAaTypaJbHbBIX YHUCCII, 3allMCAHHBIX B IMO3UIITMOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACIbHBIC I_II/I(i)pBI,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUSA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBEHOW) TUQPBHIL.




[IpencraBnenue uyucna B BHJE Ha0Opa MPOCTHIX COMHOXHUTENCH. AJNTOpUTM
OBICTPOTO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIHana3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3eik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailiIbI.
daiinoBsle mepeMeHHble ((aityioBbie ykazaTtenn). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mponeaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHUI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bprumcnenne romanei ¢uryp c
IIOMOUIBIO YUCJIEHHBIX METOJIOB (METOJ NPSMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumyma (MUHUMYMa) (QYHKUUMU OJHOW IEPEeMEHHOW MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJIBHBIX CTPOK. AJNITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUH CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEeHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000OIEHHBIX
XapaKkTEePUCTUK JJEMEHTOB MACCHMBA WJM YHCJIOBOM IOCIEI0BATEIBHOCTH
(CyMMBI, TPOU3BEACHUS, CpeIHEro apuMETHYEeCKOro, MHUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOThI C dSJEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOPUTMBI 00pabOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJAHHOTO TEKCTa

Crexku. AHaNM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHSA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne ouepean 4jis1 BpPEMEHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHHe MUHHMAJIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeXx 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropurm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO ApUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBbIE anropuTMbsl 00xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a Aepena

JluHaMu4eckoe MporpaMMHUpPOBaHME KaK METOJl PELICHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WHdopmanoHHbIE TEXHOJIOTUU

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepusanus, aHaau3 oOTkKJIOHeHHH. IlociemoBaTenbHOCTH
pelieHus 3a1a4y aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIU) TOCTPOSHHE MOJENH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalW3allksl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 0O0paOOTKM M TPENCTABICHUS JTaHHBIX.

Bonwsmue manasie. MammaHOE 00yUueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONuull. BhIUUCIEHHE CYMMBI,
cpenHero  apuMETUUYECKOro, HAWMOOJbIIEro  (HaMMEHBIIETO0)  3HAYCHUS

Juara3zoHa. BrruucneHnue KOE)(b(I)I/II_II/ICHTa Koppeiisinuu IBYX PpAJOB HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢pyHkuui. [Tonbop nMHUYU TpeHAa, peleHre 3a1a4y MPOrHO3UPOBAHMUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust NOpd  MaTeMaTH4YECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENM B OKOHOMHUKE. BblUMcCIUTENbHBIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpPOIECCOB. BoccTaHOBIEeHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJICIIH. Metonanl Mownre-Kapio. WmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHS

TabnuanbIe (pensmuoHHBIC) 0a3bl JaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30ii JaHHBIX. 3amojiHeHUe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA U (UIBTPAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  MapamMeTpaMu.
Brrunciisiemble nosisi B 3anpocax.

Mmuorotabiuunble 0a3bl AaHHBIX. TUIBI CB3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexcrtoBbiii mpoueccop. CpencrBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMileHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Undpopmaruka (B 2 yactsx); 10 kinace. yriayonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1iecTBo ¢ OrpaHu4eHHO# 0TBETCTBEHHOCTHI0O « BTHOM.
JlaGoparopus 3HaHUI»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCcTBO
«IIpocBemenue»

* Undpopmaruka (B 2 yactsx); 11 kinacc. yrnmyonennoe ooyuenue [lomskos K.10.,
Epemun E.A. OO11ecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHMI»; AKITMOHEPHOE 00111ecTBO «I31aTENBCTBO

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






