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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no nndopmartuke (yriyOnEHHbIA YPOBEHb) HA YPOBHE CPEAHETO
obmiero oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaram
OCBOCHHSI OCHOBHOM  00pa3oBaTeNbHOW MpOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacrabieHubix B ®I'OC COO, a takxke denepanbHoil paboueit
IpOrpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(OpMaTHMKe MAA€T MpPEACTaBICHUE O UENsAX, oO0uIei
CTpaTeruu OOy4YeHHs, BOCIUTAHUS W Ppa3BUTHUA OOYyYAIOUIMXCA CpEeACTBaMHU
yuebHoro mnpeamera «MHpopmaruka» Ha yriyOJIEHHOM YPOBHE, yCTaHABIMBAET
o0s13aTenbHOE IIPEIMETHOE coZlep KaHue, peaycCMaTpUuBaET ero
CTPYKTYPUpPOBaHHKE IO pa3liejiaM U TeMaM Kypca, ONpeAesieT pacipeeieHue ero
1o kiaccam (rogaMm U3ydeHwusi), 1a€T MPUMEpPHOE paclipe/iesieHne y4eOHbIX 4acoB
[0 TEMaTHYECKUM pa3edaM Kypca H  PEKOMEHAyeMylo (IIPUMEPHYIO)
MOCNEAOBATEIbHOCTh ~ UMX  M3y4eHHUd €  Yy4€TOM  MEXKIIPEAMETHBIX |
BHYTPUIIPEAMETHBIX ~ CBSI3€W, JIOTMKA  y4eOHOro MpoLecca, BO3PACTHBIX
0COOEHHOCTEH 00yUJaroIIuXCs.

[Tporpamma 1o MHGOpPMATHUKE ONPENESIET KOJTUUECTBEHHbIE U KaUECTBEHHBIE
XapaKTEPUCTUKU YY4EOHOr0 MarepHralia Juisl KaXJI0ro rofa U3y4eHHUs, B TOM YHCIe
Ui COZEP>KATEIbHOI'0 HAIOJHEHHUS Pa3HOro BUAA KOHTPOJSA (IIPOMEKYTOUHOM
aTTeCTalUU oOy4arommxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX paodor,
rOCy/IapCTBEHHON UTOTroBOM aTTecTaruu). [Iporpamma mo uHpopMaTUKe SBISETCS
OCHOBOW [l COCTaBJIEHUS aBTOPCKMX YYE€OHBIX MPOrpaMM U Y4E€OHHUKOB,
NOYPOYHOT'O TUIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmartuka B cpegHem o01ieM 00pa30BaHUN OTPAKAET:

CYLIHOCTh ~HMH(OpPMATUKM KaK HAay4HOM AUCIUIUIMHBIL, H3y4arollen
3aKOHOMEPHOCTHU MPOTEKaHUS U BO3MOXHOCTH aBTOMAaTH3allMU WH()OPMaLIMOHHBIX
IIPOLIECCOB B PA3IMYHbBIX CUCTEMAX;

OCHOBHbIE ~ 00JJaCTWU  NPUMEHEHHUs]  UHDOPMATHKH, TMPEKIAE  BCEro
MH(OPMAIIMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COLIUAIBHYIO Cepy;

MEXIUCIUIUIMHAPHBIA  XapakTep UWHGOpPMATUKU U HHGOPMALUOHHOM
NEeSATENbHOCTH.

Kypc undpopMatuku ajis ypoBHsI CpeHEro o0I1iero o0pa3oBaHusl SBISETCA
3aBEpIIAIOIIMM 3TAllOM HEMPEPHIBHOM MMOATOTOBKM OOYYaIOIUXCSl B 00JIACTH
nH(pOpMaTUKA U UH(OPMALMOHHO-KOMM YHUKAMOHHBIX TEXHOJIOTUWA, ONMUpPAETCS
Ha cojepKaHue Kypca MH(GOPMATHUKU YPOBHS OCHOBHOTO OOLIEro oOpa3oBaHMs U
OMBIT  MOCTOSIHHOTO  MPUMEHEHUA  MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JaéT TEOPETUYECKOE OCMBICIIEHHE, MHTEpIpEeTauio U 00001IeHne
3TOTrO ONBITA.



Pe3ynbraTtel  yriyOn€éHHOro ypoBHS ~M3y4eHHMs y4eOHOro IpeaMeTra
«MHpopmaTuka» OpUEHTHPOBaHBl HAa MOJYYEHHUE KOMIIETEHTHOCTEH IS
Mocjienyrmeil npoPecCuoHaTIbHON JEATeIbHOCTH Kak B paMKax JIaHHOM
OpeaMETHON 001acTH, TaK U B CMEXKHBIX C Hel 00macTax. OHM BKIIIOYAIOT B CEOsI:

OBJIQZICHUE KIIIOYEBBIMM MOHSATUSMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpOUTCS JaHHas NpeAMeTHas 00JIacTh, PACIO3HABAaHUE COOTBETCTBYIOIUX MM
IPU3HAKOB U B3aUMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBAThH PA3ITUYHBIE MTOIXO/IbI
K U3YYEHUIO SBJICHUM, XapaKTEPHBIX JIJIS U3y4aeMOi mpeaMeTHON 00acTy;

YMEHHE PEIIaTh THUIOBBIE MPAKTHYECKUE W TEOPETHUUECKUE 3a/ayH,
XapakTepHbIE [JIi MCIOJb30BAHMS METOAOB M HWHCTPYMEHTapus JaHHOM
IpEeAMETHOM 00J1aCTH;

HAJIMYUE TPEACTABICHUN O NaHHOW MpeaIMeTHOW 00JacTH KaK IIeIOCTHOM
TEOPUH (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBSI3X CO CMEXHBIMH OO0JIACTSIMU
3HaHUU.

B pamkax yriyOon€HHOro ypoBHSI M3ydeHHUS MHPOPMATUKH OOECIIEUUBACTCS
LeJIeHANpaBJIEHHAs MOJArOTOBKA OOYYAIOIIMXCA K NPOJOJDKEHUIO 00pa3oBaHUA B
OpraHuzanuax  NpodecCHOHaIbHOrO  00pa3oBaHUS MO  CIEHUATBHOCTSIM,
HEMOCPEACTBEHHO CBSI3aHHBIM C ULU(QPOBBIMU TEXHOJIOTUAMH, TaKUM Kak
MporpaMMHasi MHXeHepus, WHPOopMalroHHas 0e30MacHOCTb, MH(POPMALMOHHBIE
CUCTEMbl U TEXHOJIOTUM, MOOWJIbHBIE CUCTEMBl U CETH, OOJbIIME JaHHBIE U
MallMHHOE OOy4eHHE, MPOMBIIUICHHBI WHTEPHET BeUIEH, MCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJOIMH OEClpOBOIHOM CBA3M, pPOOOTOTEXHHMKA, KBAaHTOBBIE
TEXHOJIOTUHU, CUCTEMBI PACHpENeSIEHHOIO peecTpa, TEXHOJOIMU BUPTYaJIbHOU H
JIOMTOJITHEHHOW PEaJIbHOCTEN.

OcHoBHas 1enb wu3ydeHus ydeOHoro mpeamera «MHbopmaTuka» Ha
yriyOJIEHHOM ypOBHE CpeIHEero ooOmero ooOpa3oBaHus — oOOecredyeHue
JalbHEHIIer0 pa3BUTUS WH(OPMAIIMOHHBIX KOMIIETEHIIMM 0O0ydaromerocs, ero
TOTOBHOCTH K HU3HHU B YCIIOBHUSIX Pa3BUBAIOLIEIOCsS HHPOPMAILIMOHHOTO OOIIECTBa
M BO3pacTarollell KOHKYPEHLIMM Ha pBIHKE Tpyda. B CBA3M ¢ 3TUM uU3ydeHHe
uHpopmatuku B 10—11 kmaccax 10mKHO 00€CTIEUUTH:

C(pOPMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOIO HAa IOHUMAaHUHU POJIH
uH(popMaTUKH, WHPOPMAIIMOHHBIX M KOMMYHHUKAIlMOHHBIX TEXHOJOTMH B
COBPEMEHHOM OOIIECTBE;

C(OPMUPOBAHHOCTH OCHOB JIOTHUECKOI'0 ¥ aJITOPUTMHUUYECKOTO MBILLUICHHUS;

c()OPMUPOBAHHOCTh YMEHUN pa3inyaTh (PakTbl M OLUEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMU OLECHHMBAaHUS W CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEW, POBEPATH HA JOCTOBEPHOCTD U
0000611aTh HHPOPMAILIHIO;



chOpMUPOBAHHOCTh ~ MPEACTABICHUM O BIMSHUU  HHGOPMAIMOHHBIX
TEXHOJIOTUA Ha JKHW3Hb 4YEJIOBEKa B OOIIECTBE, IIOHMMAaHHWE COLHUAIBHOTO,
SKOHOMHUYECKOI0, MOJUTHYECKOr0, KYJIbTYPHOTO, FOPHIMYECKOrO, MPUPOAHOIO,
SPrOHOMHYECKOI0,  MEIULMUHCKOIO U (PU3MOJIOTHYECKOTO  KOHTEKCTOB
MH(OPMALIMOHHBIX TEXHOJOTU;

NPUHATHE MPABOBBIX U 3TUYECKUX aCHEKTOB MH(POPMALMOHHBIX TEXHOJIOTHA,
OCO3HAHHME OTBETCTBEHHOCTH JIFOJEH, BOBICYEHHBIX B CO3JJaHUE U UCIOJIb30BAHUE
MH(OPMAIIMOHHBIX CUCTEM, paclpoCTpaHeHUEe NH(POPMALINH;

CO3/IaHUE€ YCIIOBUM JJIsl Pa3BUTHS HABBHIKOB y4eOHOM, TMPOEKTHOW, HAYYHO-
UCCIIEIOBATEIbCKON M TBOPUECKOW JEATEIbHOCTH, MOTHBALMU OOYYaIOIUXCS K
CaMOpa3BUTHIO.

B conepxxanuu yuebHoro npeamera «HpopMaTuka» BBIIEIAIOTCS YEThIpE
TEMATHUYECKUX PA3ZEa.

Paszpen «lludpoBasgs rpaMoOTHOCTB» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JPYrUX JJIEMEHTOB LU(PPOBOro OKPYKEHHUS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCIOJIB30BAHUIO CPEJICTB OIEPALMOHHON CHUCTEMBI, padoTe B
cetu VIHTepHET W UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HH(DOPMALIMOHHOMN
0e3011acHOCTH.

Pasnen «Teopermueckue OCHOBbI HMH(OPMATHKH) BKJIIOYAET B CeOs
NOHATUHHBIN anmapar WH(OPMATUKH, BOMNPOCH KOAUPOBaHUS HH(pOpMaIUH,
u3MepeHus: MHOOPMAIMOHHOTO O00bEMa JaHHBIX, OCHOBBI aJreOpbl JIOTUKUA U
KOMITBIOTEPHOT'O MOJIEJIMPOBAHMUS.

Pa3nen «AJropuTtMbl M NPOrpaMMHMpPOBAHHE)» HANpPaBJICH HAa pa3BUTHE
AITOPUTMUYECKOTO MBIIIEHHS, pa3padOTKy aJlTOPUTMOB U OLIEHKY UX CJIOXHOCTH,
(opMHUpOBaHUE HABBIKOB peajM3allMy MPOrpaMM Ha SI3bIKAX MPOrpPaMMUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «HMHpopmManMOHHBIE  TEXHOJOTHW»  TOCBAIIEH  BOMpOCaM
NpPUMEHEHU HWHGOPMAIIMOHHBIX TEXHOJOTHM, peaJn30BaHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaJIN3a
JAHHBIX, HUCMOJb30BAHUIO 0a3 JAHHBIX M JJICKTPOHHBIX TaOMUI[ NJs pelieHus
NPUKIIAJHBIX 3a/a4.

B nmpueaénnom nanee comepskanuu yueOHoro npenmera «WubopmaTikay
KYPCHUBOM  BBIJEJIECHBl JIONOJIHUTEIbHBIE TEMBbI, KOTOpbIE HE BXOIAT B
00s13aTeNbHYIO0 IPOrpaMmMy 00y4deHUsI, HO MOT'YT OBITh NMPEAIOKEHBI AJIs U3yUECHUs
OTJI€bHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00YyYatOIIUMCH.

VYriyOn€HHbll  ypoBeHb M3ydeHUS HWH(GOPMATUKU PEKOMEHAYETCS s
TEXHOJIOTMYECKOTO  Npo(uiii, OpPUEHTUPOBAHHOTO HAa  HMHXKEHEPHYIO W
UH(OPMALIMOHHYIO C(]epbl eATeTbHOCTH. YTIyONEHHBIA YpOBEHb W3y4YEHUSs
UH(OPMATUKN O0ECIeYMBACT: MOATOTOBKY O00YYaroNuXcsi, OpUCHTHPOBAHHBIX Ha



CHCIMATLHOCTH B 00JIacTH HMH(DOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATbHOCTH, Y4YaCTHE B MPOEKTHOM W MCCIIEIOBATEIbCKON NIEATEILHOCTH,
CBS3aHHOW C COBPEMEHHBIMH HANpaBICHUSIMH OTpaciu HHGOPMAITMOHHO-
KOMMYHHUKAIIUOHHBIX TE€XHOJIOTHH, TOJIFOTOBKY K YYaCTHUIO B OJIMUMITMA/IaX U CJade
EnuHoOro rocyaapcTBeHHOTO 3K3aMeHa 10 MH()OPMAaTHKE.

[TocnenoBaTenbHOCTh M3YYEHHSI TEM B MpeAesiaX OIHOrO0 Toja OO0ydeHHs
MOXKET OBITh HM3MEHEHA [0 YCMOTPEHHUIO Y4YUTENs MPHU MOATOTOBKE paboueit
IPOrpaMMBbI ¥ TIOYPOYHOT O TIJIAHUPOBAHMSI.

OO011ee YKCIIo YacoB, PEKOMEHIOBAHHBIX IS U3ydeHUsT HHPOPMATHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacos (4 yaca
B HEJICIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

HudpoBasi rpaMOTHOCTH

TpeGoBanuss TEeXHMKH ©O€30MaCHOCTHM M THUTHEHBI TIpU  paboTe ¢
KOMITBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHHUS.

[TpuHumIbel pabOTHI KOMIOBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. ABTOMAaTHYECKOE BBHINIOJIHEHHE IPOrPAMMBI  IIPOIIECCOPOM.
OniepaTuBHas, TMOCTOSHHAsE W JIOJITrOBpeMeHHass mamsitb. OOMEH JaHHBIMU C
OMOLIbIO KUH. KOHTpOsuIepbl BHEMHUX YCTPOMCTB. [IpsMoi 1OCTYN K aMsITH.

OCHOBHBIE  TEHACHIMU  Pa3BUTHUSA KOMITBIOTEPHBIX TEXHOJIOTUH.
[lapannenbHeie BBIYUCIICHUS. MHoronponeccopHsie CUCTEMBI.
CynepkomnbioTephl. PacnipenenéHHuple BBIYUCIUTEBHBIE CHCTEMBI U 00paboTKa
O0onbmIMX JaHHBIX. MoOWIbHBIE I1MGPOBBIE YCTPOWCTBA W MX pPOJb B
KOMMYHUKaLHSX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOIIIEPHI.
Po6oTu3npoBaHHbIE TPOU3BOJICTRA.

[IporpammHuoOe obecriedeHne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
MPOrpaMMHOr0 oOecredyeHus] U UX Ha3HaueHue. OcoOEHHOCTH MNPOrpaMMHOIO
oOecriedyeHusi MOOWIBHBIX yCTpoicTB. IlapamiensHoe mporpaMMUpOBaHHE.
CuctemHoe mnporpamMmHoe oOecnedeHue. OrnepalnMoOHHbIE CUCTEMbl. Y THIJIMTHI.
HpaviBepsl  ycrpoucTB. HHCTammsinus W JEHHCTAUISALMS — [POrPaAaMMHOTO
obecrieyeHusl.

@aitnoBele cucTeMbl. [IpUHIMOBI pa3MelieHuss U UMEHOBaHUs (ailIoB B
nonroBpeMeHnHol namsatu. [1la6nous! s onrcanus rpymm (aitios.

[Iporpammuoe obecrnieuenue. JlulieH3upoBaHue MPOrpaMMHOTO oOecTieueHus
u 1udpoBbIXx pecypcoB. I[lpompuerapHoe ©  CBOOOAHOE MPOrpaMMHOE
oOecrnieueHue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOIb30BaHUE MPOrPAMMHOI0
oOecriedyeHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIMBaeMas
3aKOHOAATENBLCTBOM Poccuiickon @denepanun 3a HENPABOMEPHOE MCIOJIB30BAHUE
IPOrpaMMHOI0 obecrieueH s U IU(GPOBBIX PECYPCOB.

[IprHIMIIBI TOCTPOEHHUS U aAIapaTHbIE KOMIIOHEHTBI KOMITbIOTEPHBIX CETEM.
CereBbie nporokosasl. Cetb UHTEpHET. Anpecanus B cetu MHaTepHeT. [IpoTokombl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenue IP-cetm Ha moacetw ¢ momomblo Macok mnojcereid. CereBoe
agMuHUCTpupoBaHue. [lomydeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M cetu. OnpeneneHue Mapupyra JIBHKECHUS
ITaKETOB.

Buner  pestensHoctm B cetm  UHtepner. CepBucsl  HMHTepHeTa.
['eonndopmarmonnbie cuctemsbl. ['eoloKallMOHHBIE CEPBUCHI PEATTBHOTO BPEMEHU



(HampuMep, JOKalus MOOWIbHBIX Telle(OHOB, OINpeAeIeHHe 3arpy>kKeHHOCTH
aBTOMarucTpaiei), THTEpHET-TOProBiisl, OpOHHUPOBaHUE OUIETOB U TOCTUHMUII.

["ocymapcTBeHHBIE AJIEKTPOHHBIE CEPBUCHI M yCIyrd. CoIualbHBIE CEeTH —
OpraHu3alvs KOJUIEKTUBHOI'O B3aUMOJICHCTBUS M OOMeHa JaHHbIMHU. CeTeBoil
ATUKET: TpaBWJa MOBEIEHUS B KuOepmpocTpaHcTBe. [IpoOnema MOIMHHOCTH
noiay4eHHoM uHpopmaiu. OTKpbITbIE 00pa30BaTeIbHbIE PECYPCHI.

TexHoreHHble M SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHHEM
UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJNOTUN. OOmre mpoOaeMbl 3allUThI
uHpopmanmi ¥ wHGOpMaUOHHOW  OezomacHocTH. CpencTBa  3alUTHI
UHPOpPMAIIMN B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSIX M aBTOMATH3MPOBAHHBIX
nH(OpMAIIMOHHBIX ~ cucTeMax. [IpaBoBoe obOecneueHne HWHGOPMAITMOHHOM
0e30MmacHOCTH.

[IpenoTBpamienre  HECAaHKUIMOHUPOBAHHOIO  JOCTynma K  JIMYHOU
KOH(QUACHIIMATBbHOW MH(GOpPMAINH, XpaHSIIeHcs Ha MEPCOHAIbHOM KOMIIBIOTEpE,
MOOMJIbHBIX yCTpoiicTBax. BpenoHocHoe nmporpaMMHOe oOecriedyeHue U CrocoObl
O60pbObI ¢ HUM. AHTHUBUpPYCHBIE MporpamMmbl. OpraHuzaius JTUYHOTO apXUBa
uHpopmaruu. PezepsHoe konupoBanue. [lapoibpHas 3amuTa apxusa.

[udpoBanue naHHbiX. CUMMETPUYHBIE U HECUMMETPUYHBIC IIHQPBHI.
udpper npocroit 3amenbl. [udpp Lesaps. [udp Bwuxkenepa. Anroputrm
mdpoBanust RSA.

Teoperuueckue oCHOBBI HHPOPMATHKH

Nudopmanus, nanHsie U 3HaHus. MHpOpMannoHHbIEe MPOLECCHl B MPUPOJIE,
TEXHUKE U OOLIECTBE.

HenpeppiBHBIE W AMCKpETHBIE BEIWYUHBI W CcUTHaIBL. HeoOxoammocThb
JTUCKpeTH3anuu WHGOpMaluK, NPETHA3HAYEHHON U1 XpaHECHHs, Mepenadyd u
00paboOTKH B IM(PPOBBIX CUCTEMAX.

JIBouuHoe KkomupoBaHue. PaBHOMEpHBIE U  HEpPaBHOMEPHBIE  KOBI.
JlexonupoBaHue COOOILEHUH, 3alMCAaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
VYcnosue ®ano. IloctpoeHne OAHO3HAYHO AEKOAMPYEMBIX KOJOB C MOMOIIBIO
nepeBa. Enunuibl n3mepenus koiauuectBa uHbopmauu. AndaBUTHBIN TOAX0A K
OLICHKE KOJIMYeCcTBa MH(POpMAIIUU.

Cucrembl cumcineHusi. Pa3BépHyTasi 3amuch LENBIX U JIPOOHBIX YHCEN B
MO3UIIMOHHOM cucTeMe cunciaeHus. CBOMCTBa MO3UIIMOHHOM 3alucy  YHCIa:
KOJINYECTBO LK(Dp B 3amKCH, MPU3HAK JECTUMOCTH YUCIIa Ha OCHOBAHUE CHUCTEMBI
CUMCIICHHsI. AITOPUTM TEPEBOIA IEIOTr0 YUCla U3 P-MUHOM CHCTEMBI CUMCTICHHS B
JECSITUUHYIO0. AJITOPUTM IepeBoja KOHEYHOW P-MuHON ApoOu B NIECATUUHYIO.
AJNTOPUTM TMEpeBOja IEJOr0 Yucia U3 JECITUYHOM CHUCTEMBbI cuucieHus B P-
nuHyto. IlepeBog KoHeuHOH gecsTmuHOM aApoOu B P-munyto. JIBonuHas,
BOCbMEpPHYHAS M IIECTHAIUATEpPUYHAs] CUCTEMbl CUMCIIEHUS, CBSA3b MEX]y HUMHU.



ApudmMernyeckre ornepalnry B IMO3UWIHUOHHBIX CHUCTEMax CUHUCieHus. TpouuyHas
YpaBHOBEIIECHHAS] CUCTEMA CUUCIICHHS. JIBONUHO-IECATUYHASl CUCTEMA CUHCIICHHUS.

KomupoBanne tekctoB. KomupoBka ASCIl. OpnoOGaliTHBIE KOIWPOBKH.
Cranmapr UNICODE. Komuposka UTF-8. Omnpenenenune uWHGOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHU.

KomupoBanue  m3oOpaxkenuit. OneHka  HUHPOPMAMOHHOTO  00BEMA
rpauuecKuX JaHHBIX MPH 33JaHHBIX Pa3pelIeHUH U TIyOuHEe KOJUPOBAaHUS IIBETA.
[IBeToBrie Moaenu. BektopHoe koaupoBanHue. @opmarbl rpadudeckux Gaisos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

KonupoBanue 3Byka. Orenka nHOOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JTAHHBIX
IPU 33JJaHHBIX YaCTOTE IUCKPETU3AIUU U PA3PATHOCTH KOJUPOBAHUSL.

AnreOpa noruku. IloHsiTHe BhICKa3bIBaHWs. BhiCKa3zbiBaTeIbHBIE (POPMBI
(mpeaukatsl). KBaHTOpHI CyIIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepaunu. Tabiuubl UCTUHHOCTH. Jlormyeckue BBIPAKEHHS.
Jlornueckue ToxzAecTBa. JlOKa3aTeNbCTBO JIOTUYECKUX TOXKIECTB C IOMOIIBIO
TabJIUI] ICTUHHOCTH. Jlornueckue omnepary 1 onepanuy HaJl MHOKECTBaMH.

3aKkoHbl areOphl JIOTMKW. ODKBHBAJICHTHBIE MpPeoOpa30BaHUs JIOTHYECKUX
BbIpakeHUH. JIornyeckre ypaBHEHUS U CUCTEMbI YPaBHEHHUIA.

Jlornyeckne QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GYHKIIUNA OT KOJIMYECTBA apryMeHTOB. [1oJHBIE cHCTEMBI JIOTUUEeCKUX (PYHKITUH.

Kanonnueckue  Qopmbl  joruueckux  BbIpakeHuil.  CoBepllIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMAJIbHBIE (OPMBI, aJNTOPUTMBI UX
HOCTPOEHUS MO TaOJIMIE UCTUHHOCTH.

Jlormyeckue »3yM€eMEHTBI B COCTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psaneii cymmarop. IloctpoeHne cxem Ha JOTMYECKHX 3JIEMEHTax I10
33JJTaHHOMY JIOTUYECKOMY BBIPOKEHMIO. 3alHCh JIOTMUYECKOrO BBIPAKEHUS TI0
JIOTUYECKOU CXEME.

[IpeacraBneHue 1ENbIX 4YKCENl B MaMsITH KoMibioTepa. OrpaHuYE€HHOCTh
JYara3oHa 4YHCeNl MpU OTrPaHUYEHUM KOJMYECTBAa pas3panoB. llepenonnenue
pa3psigHOi ceTKu. be33HakoBbie W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. [|BOMUHBIN
JOTOJIHUTENbHBIN KOJI OTPUIIATEIbHBIX YHCEIL

[ToOuToBble noruueckue omeparuu. Jlormueckuit, apudmeTuueckuii u
nukmdecknii - casuru.  [lludpoBanme ¢ MOMONMIBIO TMMOOWUTOBOM — OmEpariuu
«uckirovaroniee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHUCEN B MaMsATH KOMIbIOTEpa. 3Havanas
4acTh U MOPSAOK yucia. J(uama3oH 3HaueHU BeliecTBEHHBIX uucel. [IpoOiaemsr
XpaHEHUs BEUIECTBEHHBIX YMCEJ, CBS3aHHbIE C OrPaHUYEHUEM KOJUYECTBA
pa3psaoB. BeinosiHeHHe onepanuil ¢ BEHIECTBEHHBIMU YHCJIaMH, HAKOILJIEHUE
OIIMOOK TP BHIYUCIICHHSIX.



AJTOpUTMBI X IPOrPaMMHPOBAHHE

OmnpezneneHue BO3MOXHBIX PE3YJIbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
YIIPABJICHUS WCIOIHUTEISAMU W BBIYHCIUTEIBHBIX aNrOpUTMOB. OmnpenesieHue
UCXOHBIX JAHHBIX, P KOTOPHIX aJITOPUTM MOXKET JIaTh TPeOYeMbIil pe3ysIbTarT.

OTanbel peleHusl 3aJa4 Ha KomImbiorepe. MHCTpyMeHTalbHBIE CPEACTBA:
TPAHCIATOP, OTIATYUK, mpodunupoBmMk. KoMmmuidinuss u HUHTEpHIpeTanus
nporpamM. BupTyanbHble MallIUHBbIL.

WuterpupoBanHas cpena pa3paboTkd. Meroabl OTIAgKd  MPOrpaMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbIBOJA. [lomraroBoe
BBIIIOJIHEHHE TIporpaMMsbl. Touku ocranoBa. [IpocMoTp 3HaUeHUN IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JgaHHBIX:
LEJIOYUCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHYECKUE. BeTrBieHus.
Cnoxnple ycnoBus. Iuxkier ¢ ycinoBuem. LlUkibl 1O NEpPEMEHHOM.
B3auMo3aMeHAeMOCTh  pa3IMYHBIX  BHUJOB  LHMKJIOB. VIHBapHaHT  LMKJIA.
CocraBieHHE IUKIA C HUCHOJIb30BAHUEM 3apaHEE OIPEACIEHHONO WHBAPUAHTA
LMKJIA.

JloxymeHTHpoBaHnue [IpOrpaMM. Hcnonp3oBanune KOMMEHTApUEB.
[ToaroroBka onucaHus OpOrpaMMbl 1 HHCTPYKIUHU JIJISL TTOJIb30BATEIIS.

AnroputMbl 00paOOTKH HATYPAJIbHBIX YUCEIN, 3alMCAHHBIX B MO3HIIMOHHBIX
CUCTEMax CYHCIEHUS: pa3OMeHue 3alucu Yuciaa Ha OTAEIbHBIE IUQPBI,
HaXOXJACHHUE CYMMbl M TpOU3BEACHUS LU(p, HAXOXKIECHHE MaKCHUMalbHOU
(MUHUMAJIHHOW) IUPBHI.

HaxoxzaeHue Bcex MPOCTBIX YMCEN B 3aJaHHOM auana3oHe. IIpencrasieHune
YuCla B BUJIE HAOOpa MPOCTBIX COMHOXKHUTENEH. AJITOPUTM OBICTPOrO BO3BEICHHUS
B CTEIICHb.

O6paboTka TaHHBIX, XpaHAIIUXCS B (aiiinax. TekcToBble U JBOUYHBIC (DAMIIBI.
daitnoBeie TIepeMeHHBIC ((ailioBbie ykazaTtenu). Urenue u3 (aitna. 3anmuch B
daitn.

Pa36uenue 3anauu Ha noazagaun. [loamporpammel (ipouienypsl U PyHKITUN).
Pexypcus. PekypcuBHble 00BeKkThl ((paxTanbl). PekypcuBHBIE Tpolenypbl u
¢byukiuu. Ucnons3oBanue cTeka i OpraHu3aiii peKypCUBHBIX BBHI30BOB.

Hcnonp3oBaHne CTaHIApPTHOM OHOIMOTEKH SA3BIKA MPOTPaAaMMHUPOBAHUS.
[lonkmiouenne  OMOAMOTEK  MOANPOrpPaMM  CTOPOHHHX  MPOU3BOIUTENCH.
MonaybHBIA MPUHIUIT TOCTPOEHHUS TIPOTPAMM.

Uucnennsie MeroAbl. ToyHoe W TOpUOIMKEHHOE PpEIICHUS — 3a7adM.
YucneHHble METO/IBI PElIeHHs] YpaBHEHUN: METO]l iepedopa, METO]l IOJIOBUHHOTO
nenenus. [lpuOnmx€HHOE BBIYMCIEHUE JJIMH KPUBBIX. BhluncieHuwe muiomanen
Guryp c NOMONIbIO YHUCIEHHBIX METOJ0B (METOJ MPSMOYTrOJIbHUKOB, METO]



tpanenuii). Ilouck Makcumyma (MUHMMyMa) GYHKIIUA OJHOW IEpEeMEHHOM
METOJIOM IIOJIOBUHHOTO JCIICHHUS.

OOpaboTka CUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM  SI3bIKA
IpOrpaMMHUPOBaHUs 1Ji1 00paOOTKU CHMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA TOABICHUN CUMBOJA B CTPOKE,
pa3OueHre CTPOKM Ha CJIoBa IO MPOOETbHBIM CHMBOJAM, TOUCK IOACTPOKHU
BHYTPU JaHHOW CTPOKH, 3aME€HA HAWJCHHOM IIOJACTPOKHM HA JPYIYKO CTPOKY.
I'enepanus Bcex CJIO0B B HEKOTOPOM ai(aBHUTE, YIOBIETBOPAIOUIMX 3aJaHHBIM
orpannyeHusiM. [IpeoGpa3oBanue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl W TOCJIEIOBATEIILHOCTH YHCEN. BpryncieHue 0000MIEHHBIX
XAapaKTEPUCTUK AJIEMEHTOB MAacCUBA MJIM YHCIOBOW MOCIIE0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEAHET0 apu(PMETUYECKOro, MUHUMAIBHOTO M MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIOBJETBOPSAIONIMX 33JaHHOMY YCJIOBHIO).
JIvHEHBIM MOUCK 3aJaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka oJHOMEpHOro mMaccua. [IpocTeie METOIbI COPTUPOBKH (METON
My3bIpbKa, METOJ BbBIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHHUEM.
beictpass coprupoBka maccuBa (amroput™m QuickSort). JIBowwnblii TIOMCK B
OTCOPTUPOBAHHOM MAacCHUBE.

JIBymepHble MaccuBbl (MaTpHIbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCHUBOB: 3aII0JIHEHHE JIByMEPHOI'O YHCIOBOIO MAacCUBa IO 33JaHHBIM IIpaBUiIaM,
MOMCK 3JIEMEHTA B JIBYMEPHOM MACCHUBE, BHIYMCICHHE MaKCUMyMa (MUHUMYMaA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHUBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOI'O MAaCCHBA.

NudopmanoHHbIe TEXHOJIOT UH

TexctoBeiii mporeccop. PemaktupoBanme u (opmarupoBanue. [IpoBepka
opdorpadbun u rpammatuku. CpencrBa MOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuieil.  CTpyKTypUpPOBAaHHBIE  TEKCTOBBIC
nokyMmeHTel. CHocku, ornasineHue. KomnekTuBHas paboTa C JIOKYMEHTAMHU.
NHCTpyMEHTBI perieH3upoBaHusl B TEKCTOBBIX Mpoiieccopax. OOmauHble CEpBUCHI.
HenoBass mepernmucka. Pedepar. I[lpaBuma 1mUTUpOBaHHWS HUCTOYHUKOB W
oopmienus: oubmmuorpaduueckux cchiiok. OdopmieHre crnucka JIUTepaTyphl.
3HaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHUYECKHME CPEICTBAa BBOJA
Tekcra. CrnenualM3upOBaHHBIE CPEICTBA PEAAKTUPOBAHUS MaTEMaTUYECKHX
TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3aJjaud aHAIHW3a JAHHBIX: MPOTHO3MPOBAHUE,
KjIaccuukanys, KiacTepusalus, aHaidu3 OTKIOoHeHWH. IlocienoBaTenbHOCTD
pelIeHHs 3a/1a4 aHajdu3a JAaHHBIX: cOOp MEpPBUYHBIX JAHHBIX, OYHUCTKA U OLICHKA
KayecTBa JAHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE JTaHHBIX,
BU3YyaJu3allys JaHHBIX, HHTEPHpETanns pe3ysbTraroB. lIlporpamMmMHble cpeacTBa u



MHTEPHET-CEPBUCHI 11 00paOOTKU U NPEICTaBICHUs JaHHBIX. boJblie JaHHbBIE.
MammnaHoe o0ydueHue. IHTenneKTyanbHbli aHaIu3 1aHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0NHIl. BBIYUCIEHHE CyMMBI,
CpeaHero apu(pMeTHIecKoro, HaubOIbIIEro (HAUMEHBIIIET0) 3HAUEHUsI JUara3oHa.
Boruucnenne kosdduimenTa Koppesisiuuu JBYyX psAaoB AaHHbIX. llocTpoenue
CTONOYAThIX, JIMHEHYaThIX M KpyroBelX juarpamM. lloctpoenue rpadukos
dbyukiui. [lonGop nmuHMM TpeHaa, pereHne 3a1a4 MPOrHO3UPOBAHUS.

YucneHHOe pelleHue YpaBHEHWM C TIOMOUIbI0 MOA0Opa mapaMerpa.
OnTuMu3anus Kak NOWCK HAWIYYILIEro PEeIIeHUs B 33JlaHHbIX yciaoBHsX. LleneBas
GyHKIUMA, orpaHuyeHus. JlokanbHble M TJI00aJbHBII MUHUMYMBI 1I€JIEBOM
¢yukuuu. Pemenue 3a1a4 onTUMHU3AIUHU C TIOMOIIBIO JIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckre 0OCHOBbI HH(POPMATHKH

Teopernueckue MOAXOABI K OILIEHKE KoaudecTBa WHMOpManuu. 3aKkoH
aanutuBHOCTU MH(opmanuu. Popmyna Xapriau. MHpopManus 1 BEpOSTHOCTD.
®opmyna [llennona.

Anroput™mbl ckatus JaHHbix. Anroputm RLE. Anroputm Xaddmana.
AnroputM LZW. Anroput™mbl CKaTus [OAHHBIX C TOTEPSIMH. YMEHBIICHUE
rIIyOrMHBI KogupoBaHus 1BeTa. OCHOBHBIC HeH anroputMoB cxatus JPEG, MP3.

CkopocTp Tiepedayd JaHHBIX. 3aBUCHUMOCTb BPEMEHU [MEpeladyd OT
uH(popMalMOHHOTO 00BEMA JAaHHBIX M XapaKTEPUCTUK KaHaja CBs3U. [IpuduHbI
BO3HMKHOBEHHUSI OIIMOOK TIpu Tmepefadye JaHHbIX. Kozbl, MO3BOJISIONINE
OOHapyXKMBaThb M MCHPABJIATH OIIMOKH, BO3HUKAIOIIME TPU TMepefade TaHHbBIX.
Paccrossaue Xsmmunra. KogupoBanue ¢ moBropeHueM 60uToB. Kokl XoMMuHra.

Cuctembl. KOMIIOHEHTBI cHUCTEMBbI W UX B3aumojeicTBue. CUCTEMHBIN
addekrt. Ynpapienue kak nHGpopMamoHHbIN nporecc. OOpaTHas CBs3b.

Mopgenn u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJENN
MOJIEIUPYEMOMY OOBEKTY WJIM MpOoLecCy, Lea MoJearupoBaHus. DopMannzanus
NPUKIIAIHBIX 3a/a4.

[IpencraBineHue pe3ylnbTaTOB MOJACIMPOBAHUA B BHAE, YAOOHOM IS
BOCTIPUATHS YeJIOBEKOM. [ 'padmyeckoe mpeacTaBieHue TaHHbIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'pacdbr. OcHoBHBIE MOHATHA. Buael rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHll, CIOUCKOB CMEXKHOCTH. Pemienue
QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHaiau3oM TIpadoB (MOCTpOEHHE
ONTUMAJILHOTO IYTH MEXJy BepIIMHamMu rpada, OInpeaesieHHue KOoIMuecTBa
pa3IUYHBIX TyTed MEXAy BEpIIMHAMU OPUEHTUPOBAHHOTO AIlUKIMYECKOTO

rpada).



Hepesbsi. bunapnoe nepeBo. JlepeBbsi moucka. CriocoObl 00xona aepesa.
[IpencraBnenue apudMeTHIeCKuX BbIpaXXEHUI B BUJE nepeBa. [[uckpeTHble Urpbl
JIBYX UTPOKOB ¢ MoJiHo# uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
ONKMCAHKUE CTPATErHH UIPhl B TaOIMUHON (opMe. BHIUTPHIIITHBIE U POUTPHIIITHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUU.

CpencrBa UCKYCCTBEHHOIo MHTeUIekTa. CepBHCHI MallMHHOTO IEpPEBOJA U
pacrnio3HaBaHus ycTHOM peun. KorHuTHBHBIE cepBHCHL. MneHTtudukanus u mouck
U300pakeHUH, pacrio3HaBaHUe JIUI. Camoo0byuarorniuecs CUCTEMBI.
HckycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. McCronb30BaHHE METOH OB
HCKYCCTBEHHOI'0 MHTEIJIEKTa B OOy4aromux cucreMmax. lMcrnosb3oBaHre METOAOB
HCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemiei. [lepcrnekTuBs
pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTu.

AJITOPUTMBI U IPOrPaMMHUPOBAHHE

QopMani3anusag  NOHATHA — anroputMa.  Mammba — TeropuHra  Kak
YHUBEpCaAJIbHAS MOJENb BeuucIeHUd. Te3nc Yépua—TrropuHra.

OreHka CIOXXHOCTH BbIUMcIeHUN. Bpems paboTel U 00bEM HCIIONB3yeMOi
naMaTH, HX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OlleHKa
ACUMIITOTUYECKOW CJIOXKHOCTH  aJTOPUTMOB. AJTOPUTMBI  MTOJMHOMHUAJIBHOU
cnoxxHoctu. IlepeObopHble anmroputmbl. [Ipumepbl pa3aUYHBIX —AITOPUTMOB
pelieHus OQHOM 3a1a4, KOTOPbIE UMEIOT Pa3JINYHYIO CIOKHOCTb.

[louck mpoCThIX YHMCEN B 3aJaHHOM JHWAIla30HE C IMOMOIIBK aIrOpUTMa
«petreTo DpaTocheHar.

MHoropa3psiiHble 1ieJble YKClia, 3a/1a4i JTUHHON apu(PMETUKH.

CnoBapu  (accouMaTWBHBIE MAacCHBBI, OTOOpaxeHus). Xd3LI-TaOJIMLIbI.
[TocTtpoenue andaBUTHO-4aCTOTHOIO CJIOBApSI 7S 33JaHHOTO TEKCTa.

Creku. AHanmu3 TPaBUIBHOCTU CKOOOYHOIO BbIpaKeHUA. Brluucienue
apu(PMETUIECKOTO BRIPAXKEHUS, 3aMMCAHHOTO B MOCT(HUKCHOU (popme.

Ouepenu. Mcnonp3oBanue ouepeau AJi1 BPEMEHHOIO XPAHEHMS! TAHHBIX.

Anroputmbl Ha Tpadax. I[loctpoeHne MHMHMMAIBHOIO OCTOBHOIO JepeBa
B3BELICHHOTO CBSI3HOTO HEOpUEHTHUpOBaHHOrO rpacda. KomuuecTBo pa3imMyHbIX
nyTe MEeXy BEepIIMHAMU OPUEHTHPOBAHHOTO AIMKIMYECKOro rpada. AIroputM
JIEHKCTPBL.

[epeBbs. Peanmsanusa nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) naepeBbsi. [locTpoeHue naepeBa Uil 3aJaHHOTO apu(METUUYECKOTO
BbIpaX€HUs. PeKypcuBHbBIE alropuTMbl 00xozia JepeBa. Mcnonb3oBaHue cTeka U
ouepeau A 00Xo/aa JepeBa.

JlnvHamudeckoe NOpOrpaMMHUpPOBAaHHE KaK METOJ pElIeHHs 3a1ad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJadyH, PEHIaEMbIe C IOMOIIBIO



JTUHAMUAYECKOTO TPOrpaMMHPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (YHKIIUM,
MOJCYET KOJIMYECTBA BAPUAHTOB, 3a/1a4H ONTHUMHU3AIUY.

[lonsitue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3paborka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO TOJIXOJA.
WNukancynsius, Haciaen0BaHue, MOJTUMOPPU3M.

Cpenbl ObicTpoit pa3pabotrku mnporpamM. lIpoextupoBanue wuHTEepdeiica
nosp3oBarens. Mcrnonb30BaHME TOTOBBIX — YIPABISIEMBIX  DJIEMEHTOB  JJIA
OCTpOSHUs HHTepderica.

O630p  s3pIkOB  mporpammupoBanus.  [loHsitue o  mapagurmax
IpOrpaMMHUPOBAHUSL.

NudopmanoHHbIe TEXHOJI0I UH

OTtanbel  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJICJIMPOBAHUS:  IOCTAaHOBKA
3ajauM, pa3paboTKa  MOJENH, TECTUPOBAaHHE  MOJENTH, KOMIIbIOTEPHBIH
AKCIEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICITUPOBAHUA.

Juckperuzanuss npu  MaTEMaTUYECKOM MOJEIUPOBAHMM  HENPEPHIBHBIX
mpoueccoB. MopaenupoBaHue JBWKEHUA. MojenupoBaHue OHOJIOTMYECKUX
cucteM. Maremarndyeckue  MOAEIM B DKOHOMHMKE.  BpluucnurensHble
AKCIIEPUMEHTHI C MOJIEISIMHU.

OOpaboTka pe3ynbTaToB SKCIIEpUMEHTa. MeToJl HauMEHBIIUX KBaJpaTOB.
OueHka YHCIOBBIX NAPAMETPOB MOACIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBieHne 3aBUCHMOCTEN IO pe3ysIbTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie  momenu.  Mertonsl Monte-Kapno.  MmMuranmonsnoe
MozenupoBanue. CUCTEMBI MACCOBOTO O0CTYKUBAHUS.

TaOnuunble (pensmuoHHBIE) 0a3bl JaHHBIX. Tabnwia — TpPEeACTABICHHE
CBeJleHNH 00 OgHOTHMHNHBIX 0oOBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora ¢
roToBOM 0a30i JaHHBIX. 3amoiHeHWe O0a3bl JaHHBIX. [loMCK, COpPTHpOBKa W
¢GunbTpanus TaHHBIX. 3ampochl HAa BBIOOPKY JAaHHBIX. 3aMpoChl C MapaMeTpamH.
Brrunciisiempie noss B 3ampocax.

MHuorotabmmynbie  0a3bl MaHHBIX. THUIBI  CBSI3€M MEXIy TaOIUIlaMHu.
Buemnuii kimtou. L{enocTHOCTh 6a3bl TaHHBIX. 3aMpOChl K MHOTOTaOJUYHBIM Oa3am
JAHHBIX.

WNuTtepuer-ipunoxenus. IIonsTne 0 cepBepHON U KIIMEHTCKOM 4acTsIX CauTa.
TexHonoruss «KJIMEHT — cepBep», €€ JOCTOMHCTBA U HeAoCTaTKu. OCHOBBI S3bIKA
HTML u xackamueix Tabmun crtmied (CSS). Crhenapuu Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHULIE.

Pa3melienne BeO-caiiToB. Y ciayra XoCTUHTA. 3arpy3ka (aiaioB Ha CaT.

BBoa n300pakeHui C MCHOJIb30BAaHUEM Ppa3IMYHBIX LU(PPOBBIX YCTPONCTB
(mudpoBbIX (oToaNMmapaToB U MUKPOCKOIIOB, BHIECOKAMEpP, CKAHEPOB U JIPYTUX



ycTpoiicTB). ['padmueckuit penakrop. Pazpemenue. Kagpupoanue. Mcnpapienue
nepcriektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOppEKLIMs  LIBETa.
OOecrBeunBaHuEe ULBETHBIX U300pakeHuil. Perymbs. PaGotra ¢ obOmactamu.
OUIBTPBL.

MHorocnoiineie u3o0pakeHus. TekcToBele cion. Macka cios. Kanansl.
Coxpanenue BbliesieHHON oOnacTu. [loaroroBka wiumrocTpamuii asisi BeO-CalToB.
AHUMUPOBaHHBIE N300paKEHMUS.

Bekropnass rpaduka. IIpumutuBbl. HM3MmeHeHue mopsKa 3SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpusble. @opMaThl BEKTOPHBIX
pucyHkoB. Mcnosb30Banre KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paKeHUH.

IIpyHOMOBI  TIOCTPOEHHMST U PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounsle Mogenu. Marepuansl. MoJenpoBaHHE€ HMCTOYHUKOB OCBEILIECHHUS.
Kamepol. AnautuBHble TexHonoruu (3D-npunrtepsi). IloHstre o BUPTyaabHOM
pPEaNbHOCTH U JONOJIHEHHOW PEaIbHOCTH.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/JHEIO
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIugHOCTHBIE  pe3yNbTaThl  OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH
o0y4Jaromuxcs pPyKOBOJACTBOBAThCA CQPOPMUPOBAHHOW BHYTPEHHEW MO3HUILIMEH
JUYHOCTH, CHUCTEMON 1EHHOCTHBIX OpHUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOXKIEHUM, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO
00IIIeCTBa, paCHIMPEHNUE KU3HEHHOTO OIbITa W OIbBITA JIEATeILHOCTH B Ipollecce
peai3alud  CpelCTBAaMU  y4yeOHOro TMpeIMeTa OCHOBHBIX  HaIlpaBJICHH
BOCIIUTATEJILHON JIESITEIIbHOCTH.

B pesymbrare wu3ydeHus wHGOPMATUKHM HA YPOBHE CpEIHEro 00Iero
oOpa3oBaHusl y oOydaroiierocsi OyayT c(opMUpOBaHbI CIENYIOIIUE JTUYHOCTHBIC
pE3yJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMSA:

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaKeHUE
3aKOHA W [PaBOMNOpsSAKA,  COOJIOJEHHWE  OCHOBOMNOJIAralollUX  HOPM
UH(OPMAIIMOHHOTO TIpaBa U MH(HOPMAIIMOHHOMN 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSTh HJCOJIOTMU JKCTPEMHU3MA, HaIlMOHAIU3Ma,
KceHohoOuM, JUCKPUMHHAIIMM TIO COIUAJIbHBIM, PEIMTHO3HBIM, PAaCOBBIM,
HallMOHAJLHBIM MPU3HAKAM B BUPTYaIbHOM MPOCTPAHCTBE;

2) NIATPHOTHYECKOr 0 BOCIIUTAHMSA

LIEHHOCTHOE OTHOIIIEHUE K HCTOPUYECKOMY HACJIENINIO, JOCTHXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHAX, TIOHUMAHUE 3HaUYCHUS NH(POPMATUKN KaK HAYKH
B )KM3HU COBPEMEHHOI'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
cetu UHTEpHET;

4) 3cTEeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OCTETUKY HAy4dHOTO U
TEXHUYECKOr0 TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3UYHbIE BHUJIBI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTI'O Ha UCMOJIL30BaHUN UH(POPMAITUOHHBIX TEXHOJIOTHU;

5) pu3uveckoro BOCIIUTAHMS:

chOpMUPOBAaHHOCTHL ~ 370pPOBOrO M Oe3omacHOro  o0pasza  JKHM3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0pPOBbIO, B TOM 4YHUCJIE 3a CUET



coOmoieHnst TpeOoBaHMI 0€30MaCHON IKCIUTyaTalluyd CPEACTB MH(OPMAIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K AKTHUBHOM JI€ATEITLHOCTH TEXHOJIOTMYECKOW U COIMATbHOU
HAIPaBJIICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO JCSITCILHOCT;

uHTEepec K cdepam mTpodeccuOHaTbHON NIeATeIbHOCTH, CBS3aHHBIM C
WH()OPMATHKOW, TMPOTrPaMMHUPOBAHUEM M HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMH Ha JIOCTIDKCHUSX HAYKU WHPOPMATHKA ¥ HAYIHO-TEXHHYECKOTO
nporpecca, yMeHHE COBepIIaTh OCO3HAHHBIM BbIOOp Oynyiei mnpodeccun u
peain30BBIBAaTh COOCTBEHHBIE )KU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa3OBaHHMIO Ha
NPOTSDKEHUU BCEH YKHU3HU;

7) 3K0JIOruM4eCKOro BOCIUTAHUSA

OCO3HAHUE TII00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MpoOJeM W IMyTed uX
pemieHus, B TOM YHCI€ C y4ETOM BO3MOXKHOCTEH WH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTIDKCHHMSIM HAyYHO-TEXHHYECKOro IIporpecca u
OOIIECTBEHHOW MPAKTHUKH, 32 CYET MOHUMAHUS PO MH(HOPMAITMOHHBIX PECYPCOB,
UH(OPMAIIMOHHBIX TPOIECCOB U HMH(POPMAIMOHHBIX TEXHOJOTUNA B YCIOBHSIX
1udpoBoi TpaHchopMaIK MHOTUX Cep KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOH [EATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATEILCKYIO IEITEIIbHOCTh WHIUBUTYaIbHO U B TPYIIIIE.

B mporecce gocTM)EHUS JTUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS ITPOTPAMMBbI
no uHpOpMATHKE Yy OOYYAIOMIMXCA COBEPIICHCTBYETCS  3IMOIIMOHAIHHBIN
WHTEJUICKT, PEATIONararonii chopMUpPOBAHHOCTH:

CaMOpPETyJIMPOBaHMUs, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
YMOIMOHAILHBIM U3MEHEHUSM U TMPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOUAIOIICH CTPEMIICHUE K OCTIDKCHHIO TN U
yCIexXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh, MCXOIS W3 CBOMX
BO3MOKHOCTEH;

OIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHMMATh AYMOLIMOHAILHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATh €r0 IMPHU OCYIIECTBICHWHW KOMMYHHMKAIIUU, CIIOCOOHOCTH K
COUYYBCTBHIO M COTICPSIKUBAHUIO;

COIMATTLHBIX HABBIKOB, BKJTIOYAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3periaTh KOHMOIUKTHI.



METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare wu3ydyeHuss HHPOPMATUKUM HA YPOBHE CpPEAHEro OOILEro
oOpa3oBaHus y oOyuaromierocss OyayT cQOpMUPOBaHbl METalpeIMETHbIE
pE3yNbTaThl, OTPAKEHHBIE B YHHBEPCAJIBbHBIX YYEOHBIX NIEUCTBUSAX, & UMEHHO —
[O3HABATENIbHBIE  YHMBEpPCAIbHbIE y4yeOHble JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCAJIbHbIE Y4EOHbIE NEHCTBUSA, PETyJSATUBHBIE YHUBEPCAJIbHBIE YyueOHBIE
NEUCTBHS, COBMECTHASI A€ TEIBHOCTD.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) 6a30BbI€e JJOrHYeCKHe AelicTBUSA:

CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyaIM3UpOBaThb  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYLIECTBEHHBII MPU3HAK WM OCHOBAHUS JJIsl CPaBHEHHS,
KJaccuukanu u 006001eHNS;

ONpPENENATh LENU ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HUX
JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAH PELIEHUS MPOOJIEMBbl C YYETOM aHalIM3a MMEIOLIUXCS
MaTEpPHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIBbHOCTH;

KOOPAUHUPOBATb M  BBINOJHATH pabOTy B YCIOBHUSIX  PEajbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJIEUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHCTBMSI:

BJIaJIeTh HAaBbIKaMU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEsITeNbHOCTH,
HaBbIKAMM  pas3pelieHusi MpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHMS IIPAKTUYECKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB NO3HAHUS;

OCYILECTBIIATh PA3JIMYHBIE BUIBl JEATEIBHOCTH IO IOJIYYEHHUIO HOBOI'O
3HAHMS, €r0 WHTEPHpPETalry, NPeoOpa3oBaHUIO W NPUMEHEHUIO B PAa3JIMYHBIX
y4EOHBIX CHUTYyallUsiX, B TOM YHCJIE MPU CO3AAHUM YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(bopMHUpOBaTh HAYYHBII THI MBILUICHHS, BIAJIETh HAYYHOH TEPMUHOJIOTHUEH,
KJIOUEBBIMU MTOHATUSIMH U METOAMM;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 337aud B 00pa30BaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJIATh TIPUYUHHO-CIICACTBCHHBIC CBSI3M M aKTyallU3UpOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ pEIICHMs, HAXOIUTh apryMEHThI JUIsl JT0OKa3aTeIhCTBa
CBOWIX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH TIOJYYEHHBIE B XOJ€ pEUICHUA 3aJaydl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTDH, MMPOTHO3UPOBATh M3MCHCHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh II€JICHATIPABICHHBIM TMOUCK TMEPEHOCa CPEICTB M CIIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh TEPEHOCHUTh 3HAHWSA B IMO3HABATCIILHYIO W TMPAKTHUYECKYIO O0JacTH
KU3HEIEATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC W[, MpEAJIaraTh OpUTHHAIBHBIC MOAXOIbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33]1a4H, JOMYyCKAIOMINE aThTEPHATUBHEIE PEIICHNU.

3) pabora ¢ undopmanmei:

BJIQJICTh HABBIKAMU TMOTYYSHUSI HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBISITh  MOUCK,  aHalu3, CHUCTEMAaTH3alUi0 |
UHTEPIPETAIMI0 UHPOPMAIIUU PA3IMYHBIX BUAOB U (POPM MPECTABICHUS;

co3maBaTh TEKCTHI B PAa3IMYHBIX ¢dopMarax ¢ y4ETOM Ha3HAYCHHUS
uHQoOpMallMM W IIEJIEBOM  ayAUTOPUH, BHIOMpas ONTHUMAIbHYIO (opmy
MIPEICTABIICHUS U BH3yaJIU3aIlHH;

OLICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HHGOpMaIuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPATLHO-3THYECKUM HOPMaM;

UCIIOJIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIlMOHHBIX
3alad ¢ COoONMIoJieHHeM TpeOOBaHUM HAProOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEKECHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMAITMOHHON 0€30MaCHOCTH;

BJaJleTh ~ HABBIKAMU  pACIIO3HABaHWS W 3alUTBl  WHQPOPMAIIHH,
MH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

KOMMyHl/IKaTI/IBHLle YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHH

1) oOenme:

OCYIIECTBIIATh KOMMYHHMKAIIMK BO BCeX cdepax KU3HHU;

pacrno3HaBaTh HEBepOaJIbHBIE CpEICTBa OOIICHUS, I[OHUMATh 3HAYCHUE
COLIMAIbHBIX 3HAKOB, PACIO3HABAaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallUd U
CMSATYaTh KOH(IIMKTHI,

BIIAJETh  Pa3JIMYHBIMU  croco0amMu  OOIIEHUS] U B3aUMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYaIlNH;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSA C HMCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesITeJIbHOCTD:

MMOHUMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUIYAJIbHON
paboTHI;

BBIOMpaTh TEMAaTHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHUMATh 1EJIA  COBMECTHOM  JAEATEIbHOCTH, OPraHU30BbIBATH W
KOOPJIUHUPOBATh JEHUCTBUS IO HMX JOCTHXKEHHIO: COCTABIATH IUIAH JICMCTBUM,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJabTaThl
COBMECTHOMU padOTHI;

OLICHWBATh KAa4ye€CTBO CBOETO BKJIAQJa M KaXJIOr0 yYaCTHUKA KOMAHIBI B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYILECTBISATH TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3JIUYHBIX
CUTYyaIUsX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeI‘yJISITl/IBHbIe YHUBEpPCAJTbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranuszauus:

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENBHYIO JEATEIbHOCTD, BBISBIISATH
npoOJIEMbI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaAMOCTOATENIbHO ~COCTABJIATH IUIaH peHIeHUs NpoldjaeMbl ¢ y4€ToM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYAalLUsIM;

paciupsTh paMKi Y4eOHOr 0o MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHMIO U TPOSIBICHUIO IIMPOKOW JPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIINIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENbHOM  peJeKCMHM KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3yIbTaTOB U



OCHOBAaHMM, MCIONIB30BaTh NMPUEMBI peIIeKCUH sl OLIEHKH CHUTYyalldd, BbIOOpa
BEPHOT'O PEIICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO UX CHIXKCHUIO;

MPUHAMAaTh MOTHBBI W apryMEHThl JAPYTMX TMpPU aHAIU3E PE3YIbTATOB
NEeSATeTLHOCTH.

3) npuHATHSA ce0 U APYTUX:

MPUHUMATh ce0s1, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3E PE3YIbTaTOB
NEeATEeNbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJ/IbTATDBI

B mnpouecce m3zydenust kypca MHGOpPMATUKH YriyOn€HHOro ypoBHS ¢ 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHI — CJEAYIOIIME  IPEeIMETHBIC
PE3YJIBTATHI:

BJIaJICHUE TPEJCTABICHUSAMHU O POIM HMHPOpPMAIIMM M CBS3aHHBIX C HEH
MPOILIECCOB B TIPUPOJIC, TEXHUKE U OOIIECTBE, MOHITUAMH «UHPOPMALIUSY,
«MH(OPMALIMOHHBIA  TPOLIECC»,  «CHUCTEMa»,  «KOMIIOHEHTBl  CHCTEMBI»,
«cuCcTeMHBbIN 3P PeKT», «MHPOPMALIMOHHASA CUCTEMAY, KCUCTEMA YIIPaBJICHUSY;

BJIaJICHUE MeTojaMu Imoucka uHpopMmanuu B cetu HTepHer, ymeHue
KPUTUYECKU OILIEHUBATh MH(OPMAIIUIO, MTOIyYeHHYIO U3 ceTh MHTepHeT;

YMEHHE XapaKTepu3oBaThb OOJbLIME JaHHbIE, MPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TIOJYyYEHUsS W  HaIpaBlICHUS MHCIOJb30BAHMS, YMEHHUE
KJaccuUUUpPOBaTh OCHOBHBIE 3aJayd aHalu3a JaHHBIX (MIPOTrHO3UPOBAHUE,
KJaccuduxarms, KJIacTepH3aLus, aHaIu3 OTKJIOHEHU ), NOHUMAaTh
[I0CJIEI0BATEIHOCTD PELIEHUS 3a]]a4 aHaJIM3a JaHHBIX: cOOp IMEPBUYHBIX JaHHBIX,
OYMCTKAa M OLIEHKa KauecTBa JaHHBIX, BBIOOP W/MJIM IOCTPOEHHE MOJEIH,
npeoOpazoBaHue NaHHBIX, BU3YyaJIM3allis JaHHBIX, UHTEPIPETALUS Pe3yIbTaTOB;

NOHMMAHHUE OCHOBHBIX IPUHIUIIOB YCTPOMCTBA M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHACHIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUI;

BJIaJICHHE HaBbIKAMU PAOOTHI C ONEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJAMU NPOrpaMMHOro oOOecrnedeHHsl sl pelmeHuss y4eOHbIX 3aaad 1o
BBIOpAHHOMH crielnaIn3aluy;

HaJIM4Ke NPEJCTABICHUI O KOMIBIOTEPHBIX CETSIX U UX POJIA B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHIUIIAX OPraHU3alNHU U (PYHKIHOHUPOBAHUS KOMIIBIOTEPHBIX
ceteil, 00 oOWMX MNpUHUMIAX pa3pabOTKM W (YHKIMOHUPOBAHMSI HMHTEPHET-
IPUIIOKEHNH;



MOHUMaHUE Yrpo3 HWH(pOpMaMOHHOW OE€30MacHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEICTB NPOTUBOACHCTBUA JTUM yrpo3aMm, COOJIOJIEHUE Mep
0€30MacHOCTH, TPEIOTBPAMIAIOIINX HE3aKOHHOE PacCIpOCTPaHEHUE TTePCOHATBLHBIX
JAHHBIX, COOJIO/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTU U TUTHUEHBI TIPU padoTe
C KOMITBIOTEPAMH M JPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPYKEHHUS, TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIB30BAHMSI KOMIBIOTEPHBIX MpOrpaMm, 0a3 JaHHBIX U
paboTtsl B cetn MHTEpHET;

MOHMMAaHWE OCHOBHBIX TPUHITUIIOB JWCKPETH3AIlMH PA3JIMYHBIX BHJIOB
uHOpMaIMK, YMEHHE ONpeNeNsITh HWH(POPMAITMOHHBIA OOBEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JAHHBIX NPH 3aJaHHBIX MMapaMeTpax JUCKPETH3alIluH,
YMEHHE OMNpPENeNsiTh CPEIHIOI CKOPOCTh TepeJadydl JIaHHBIX, OIICHUBATh
M3MEHEHUE BPEMEHU TMepeAadyd NpU H3MEHEHWH HH(POPMAITMOHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHaia CBSI3U;

YMEHHE HCIOJIb30BaTh MPH PEIICHUH 3a7a4 CBOMCTBA MO3WUIIMOHHOMN 3aIllicu
YuUCell, alrOpUTMa MOCTPOEHUS 3aITUCH YKCTIa B MO3UIIMOHHON CUCTEME CUMCITICHUS
C 3a/IaHHBIM OCHOBAHHMEM W TOCTPOSHHUS YHUCIIA M0 CTPOKE, COJEpIKaIleh 3aInch
ATOTO YHCTAa B TIO3UIMOHHOW CHUCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOJHATh apu(PMETHUECKHE OMNepaly B MO3UIMOHHBIX CHCTEMaXx
CUHCIICHUS,

YMEHHE BBIMOJIHATh MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBI anreOppl JIOTMKHA, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKCHHE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJILHBIX (pOpMax Mo 3aJaHHOW TaOmiuIle
UCTUHHOCTH, HCCJIEIOBAaTh 00JacTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPKAIIETO
NEpPEeMEHHBIC, PEIIaTh HECI0KHBIE JIOTHUECKUE YPAaBHEHUS U CUCTEMBl YpaBHEHU;

MOHMMaHuE 0a30BbIX QJITOPUTMOB OOPaOOTKA YHMCIOBOM W TEKCTOBOU
uHopManuK (3arMch YHUCEN B TMO3MIIMOHHON CHCTEME CUMCIICHHS, HAXOXICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM Juana3zoHe, 00padoTka MHOTOPa3psSAHBIX MEITBIX
YUCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTUX), AJITOPUTMOB ITOUCKA U COPTHPOBKH,
YMEHHE OMNPENEIsITh CIOKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJTrOpUTMOB
(CyMMHpOBaHME DJJIEMEHTOB MAacCHBa, COPTUPOBKAa MAacCuBa, MepeOOpHBIC
QITOPUTMBI, JTBOUYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CIIOKHOCTH TSI PEIISHUS OTHOM 33/1a4H;

BJIQJICHHE YHUBEPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHusiMA O 0a30BbIX THIIAX JaHHBIX U
CTPYKTypaxX JaHHBIX, YMEHHE HWCIOJb30BaTh OCHOBHBIC  YIIPABJISIIOINIUE
KOHCTPYKIIMM, YMEHHE OCYIICCTBISTh aHAJIU3 MPEUIOKEHHON MPOrpaMMbl:
OTIPEACIATh PE3YNbTAaThl PaOOTHI MPOTPaMMBI TIPH 3aIaHHBIX MCXOJIHBIX JTaHHBIX,
OTIpEeCNATh, MPU KaKUX HCXOAHBIX JAaHHBIX BO3MOYKHO TIOJIYYCHHE YKa3aHHBIX



pE3yJbTaTOB, BBISIBIATH JaHHBIC, KOTOPbIE MOT'YT MPUBECTH K OHIMOKE B padorte
nporpaMmmsl, (POpMyJIMPOBATH MPEIOKEHUS MO YIYUIICHUIO IPOTPAMMHOI0 KO/a;

YMEHHE CO3[1aBaTb CTPYKTYpPUPOBAaHHBIE TEKCTOBbIE JIOKYMEHTBl H
JEMOHCTPALlMOHHBIE MaTEPUAJIbI C UCIIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrpaMMHBIX CPEJICTB U 00JJAYHBIX CEPBHUCOB,;

YMEHHE HCIOJIb30BaTh 3JIEKTPOHHbIE TaOJUIbl ISl aHAJIN3a, MPEICTaBICHUS
U 0o0paOOTKM  JaHHBIX  (BKJIOYash  BBIUMCICHHE  CYMMBI,  CpPEIHEro
apu(pMEeTHYecKoro, HauOOJIBIIET0O W HAUMEHBUIEr0 3HAYEHUH, pelIeHHUe
ypaBHEHUM, BBIOOP ONTHUMAJILHOTO PEIICHUs, MOA0Op JIMHUU TPEHAA, PELICHHE
3aJ1a4 IPOrHO3UPOBAHUA).

B mnpouecce u3zyduenuss kypca MHGOpPMATUKH YriyOnéHHOro ypoBHs ¢ 11
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CJEAYIOIIME  IpEeIMETHBIC
PE3YJIBTATHI:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOJIMPOBAaHUE COOOLIEHUI (MpePUKCHBIE KOJbI), HCIOJIB30BATh IPOCTEHUIINE
KOJIbl, KOTOPBbIE MO3BOJSAIOT OOHAPYKUBATh U HCIPABISATH OIIMOKM MpHU Nepenaye
JaHHBIX, CTPOUTH KO/, OOECIEUMBAIOIINNA HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILIEHUS MpH HM3BECTHOW YacTOTE€ CHMBOJIOB, MOSICHATH TPUHIUIIBI
pabOoThI MPOCTHIX AITOPUTMOB CKATUS JAHHBIX;

YMEHHUE pelaTh ajJrOpUTMUYECKUE 3a/layd, CBA3aHHBIC C aHAIU30M IpadoB
(3a1a4l  TOCTPOEHUSA ONTUMAIBHOIO IYTH MEXIy BeplIMHaMu rpada,
ONpEACIICHUs]  KOJMYECTBA  PA3JIMYHBIX  IIYT€M  MEXJy  BEPIIMHAMHU
OPUEHTUPOBAHHOI'O AIMKIMYECKOro rpada), yMeHHe HCIOJb30BaTh JAEPEBbs IpPU
aHaIM3€ M TIOCTPOCHUM KOAOB M JJsl TMPEACTaBICHUS apUPMETHUECKUX
BBIPAXEHUH, NPU PELICHUH 337a4 NTOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO
UTPBI TIO 33JJaHHOMY AJITOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTEruto Urpsbl;

yMEHHE pa3pabaTbiBaTh W pEalM30BBIBaTH B BHUAE NporpamMm 0a3oBbIC
QITOPUTMBI, YMEHHE HCIOJIb30BAaTh B IIPOrpaMMax JaHHBIE PA3IMYHBIX THUIIOB C
y4€TOM OTIPaHMYECHMN Ha IHANA30H MX BO3MOXKHBIX 3HAYEHUU, IPUMEHATH IpU
pELLIEHUN 3aJ]a4 CTPYKTYpPhI JaHHBIX (CIIMCKH, CJIOBAPH, CTEKH, OUEpENH, JEPEBbs),
HCIIOJIb30BaTh 0a30BbIE OMNEpallMd CO CTPYKTypaMU [JaHHbBIX, I[PUMEHSTH
CTaHJIapTHBIE U COOCTBEHHBIE MOAMPOTrPaMMBbI ISl 00pPaOOTKH YMCIIOBBIX JAHHBIX
U CUMBOJIHBIX CTPOK, HCIIOJNb30BaThb IpU pa3paboOTKe mporpamm OUOINOTEKH
MOANPOrpamMM, 3HaTh (YHKUHMOHAIbHBIE BO3MOXHOCTH HWHCTPYMEHTaJIbHBIX
CPEACTB Cpebl pa3pabOTKH, YMEHUE UCIIONb30BATh CPEAICTBA OTIIAIKH IIPOrPaMM B
cpelie TpOrpaMMHUPOBAHMS, YMEHUE JOKYMEHTHPOBAThH MIPOrPaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPaHULIbI;



BJIaJICHUE OCHOBHBIMU CBEJEHUSIMHU O 0a3ax JaHHBIX, HUX CTPYKTYpe,
CpelIcTBax co37aHus W pabOThl ¢ HUMH, YMEHHE HCIOJIL30BaTh TaOIUMYHBIC
(pensituoHHBIE) 0a3bl JaHHBIX (COCTABJIATH 3alPOChl B 0a3aX JaHHBIX, BBIMOJIHATH
COPTHUPOBKY M TOMCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHYIO0 0a3y
JAHHBIX) U CTIPABOYHBIE CUCTEMBI;

YMEHHE HUCIO0JIb30BaTh KOMIIbIOTEPHO-MaTEMaTHYECKHUE MOJICIIA JIsl aHaJn3a
O0OBEKTOB M TIPOIECCOB: (OPMYIMPOBATH I€b MOICIMPOBAHUS, BBIIOIHSTH
aHaJ M3 Pe3yJIbTaTOB, TOJYYEHHBIX B XOJ€ MOJECIUPOBAHUs, OIICHUBATH
COOTBETCTBUE MOJIEIH MOJICIHUPYEMOMY OOBEKTY WM MPOIECCY, MPEICTaBISATH
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHW30BbIBATh JHYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IMYHBIX CPEICTB MHUQPPOBBIX TEXHOJIOTHUN, TTOHUMAHUE
BO3MOYKHOCTEH ITU(MPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, ITU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

MMOHUMAaHUE OCHOBHBIX MPUHITUIIOB PaOOTHI, BO3MOKHOCTEH M OTrpaHUYEHUS
MPUMEHEHUS TEXHOJIOTM MCKYCCTBEHHOTO HMHTEIUICKTAa B Pa3IWYHBIX 00JIACTSX,
HaJM4Yue TNPEACTABICHUNM O Kpyre penaeMbX 3a7ad MAIIMHHOTO OOYy4eHUs
(pacrio3HaBaHMs, KIacCH(DUKAIMK U TIPOTHO3MPOBAHMS) HAIMUKUE TPEACTaBICHUN
00  UCMONb30BaHUU  HMH(MOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHaNbHBIX cdhepax.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

HaunmeHnoBaHue pa3iesioB H TeM

KoaunuecTBo yacos

Ne i/ KonTpoububie | IIpakTHyeckue
NPorpamMmabl Bcero
padoThI padoThbI
11 KomnberoTep - yHMBEpCaIbHOE YCTPOHCTBO 5
00paboOTKH TaHHBIX
1.2 [TporpamMmmMHoOe obecrniedeHne 6
1.3 KommberoTepHbie ceTi 5
1.4 HNudopmanmonHas 6€30macHOCTh 2
Hroro no pazneny 24
91 [TpencraBnenue nHGOpMAIUH B 19 5
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
2.3 KomnbroTepHas apudmeTrka 7 1
Hroro mo pazaeny 40
3.1 BBenenue B nporpaMmMupoBaHue 16 0.5
3.2 BcroMorarenbHbIe anropuTMbl 2
3.3 YuceHHbIE METO/IBI 3
34 AJroputMbl 00pabOTKH CUMBOJIBHBIX 5 1
JAHHBIX
3.5 AnroputmMbl 00pabOTKH MacCHBOB 10 35
Uroro no pazneny 44
41 O6paboTKa TEKCTOBBIX IOKYMEHTOB 25
4.2 Ananus TaHHBIX 3




Uroro no pazneny

14

PesepBHOE Bpems

14

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

21.5




11 KUIACC

HaunmeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne i/m I — Beero Kourpoabhubie | Ilpakruueckue
padoThI padoThI
11 Wudpopmanus 1 nHGOpMaLlMOHHbIE 10 1 95
IPOLIECCHI
1.2 MonenupoBaHue 8 2
Htoro no pazgeny 18
2.1 DEeMEHTHI TEOPHH AJITOPUTMOB 6 1
2.2 ANTrOpUTMBI U CTPYKTYPbI TaHHBIX 28 1 10
53 OCHOBBI 00BEKTHO-OPU EHTHPOBAHHOT O 16 45
IPOrPaMMH POBAHUS
Wroro mo pazneny 50
31 KomMmmnerorepHo-maTemaTnueckoe 3 9
MO POBaHNE
3.2 ba3bl nanHbIX 10 1 4
3.3 Be06-caiiThl 14 4
3.4 KommeroTepHas rpaguka 8 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no pazneny 48
Pe3epBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 36.5




IMPOBEPAEMBIE HA EI'D 10 UHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbl CpPeHero o01ero
oOpa3oBaHus

1.

3namo (nonumamu)

1.1

[Tonumanue OCHOBHBIX TNPHHILMUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAl[MOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB; TEHAECHIUMN
pa3BUTUS KOMIBIOTEPHBIX TEXHOJOTWM; BJIaJ€eHHME HaBbIKAMU PAa0OTHI C
ONEpPALlMOHHBIMU CHUCTEMaMHU M OCHOBHBIMM BHAAMH IPOIPAMMHOIO
obecrieueHuss Uil pemieHuss  y4eOHbIX 3aJady 1O  BBIOpPAaHHOM

cricnuajM3annmn

1.2

Hanuume mnpeacrtaBineHuit o 0a30BbIX NPUHLMIIAX OpraHu3allMd U

(YHKLIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel

1.3

IlonnMmaHue OCHOBHBIX MPUHOUIIOB AWCKPCTHU3AIMU pPa3JIMYHbIX BHUA0B

uH(popMauu

1.4

[Tonumanue 0a30BBIX AJITOPUTMOB OOpPAOOTKHM YHCIOBOH M TEKCTOBOMU
uHpopManuu (3aMUCh YWCEd B TO3UIMOHHON CHCTEME CYHCIICHUS,
JEIMMOCTD IEJIbIX YHUCEI; HaX0XKJIEHUE BCEX MPOCTHIX YHCEI B 3aIaHHOM
auamna3oHe; 00paboTKa MHOTOpa3psSAHBIX — IETBIX YWCeT, aHalu3

CHUMBOJIBHBIX CTPOK U npyrnx), AJITOPUTMOB ITOUCKA U COPTUPOBKU

1.5

3HaHue q)YHKHHOHaJIBHbIC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCACTB

Cpenbl pa3paboTKu

1.6

BnageHue OCHOBHBIMU CBEACHUSIMH O 0a3ax JaHHbIX, HX CTPYKTYpCEC,

CpeacTBax CO3AaHUA U pa6OTBI C HUMH

1.7

ITonuMmaHue BO3MOXKHOCTEN U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT Ui HCKYCCTBCHHOI'O
HHTCJIJICKTa B pPa3/IMYHbIX O6J'IaCT$IX; HaJINn4uc HpeI[CTaB.]'IeHI/Iﬁ 00
HUCIIOJIb30BaHHUU I/IH(bOpMaLII/IOHHBIX TEXHOJIOT Ui B Pa3iIMIHbIX

npodeccuoHaNbHBIX cdepax

1.8

Brnanenne TteopeTHuecKuM anmapaTtoM, MO3BOJISIIOIIMM OCYUIECTBIATH
IIPEICTABJIIEHUE 3aJaHHOIO HATYpajabHOIO YUCJIA B PA3JIMYHBIX CHCTEMaX
CUMCJICHHS, BBINOJHATh TNpPeoOpa3oBaHUsl JIOTHYECKUX BBIPAKEHUH,
WCTONB3Ys 3aKOHBI aNreOphl JOTHKH; ONMpENeNsiTh KpaTdyallmid myTh BO
B3BEIIEHHOM rpade © KOJIMYECTBO MyTeH MEXAy BepIIMHAMHU

OPHEHTHPOBAHHOT'O AIIMKINY €CKOro rpada




Ymemo

2.1

YMeHHe WuCIOab30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJEIN  JUIs
aHanM3a OOBEKTOB M MPOIECCOB: (GOPMYIUPOBATH LI€Tb MOJEIUPOBAHMUS,
BBINIOJHATh AHAJM3 PE3YJbTAaTOB, MOJYYEHHBIX B XOIE€ MOZCIUPOBAHMS;
OLIEHUBATh aJIEKBATHOCTb MOJETH MOJCIHPYEMOMY OOBEKTY WIHU

MpOILIECCy; MPEACTABIATh PE3YIbTAaThl MOIECIUPOBAHUS B HATJIATHOM BUJIE

2.2

YMeHune KkinaccH(UIMPOBATH OCHOBHBIE 33/lauyd  aHAIM3a JIaHHBIX
(TIporHO3MpOBaHUE, KJIACCH (KA, KIIaCTepU3aIINS, aHamM3
OTKJIOHEHUH); TMOHUMATh IOCIEAOBATEIHPHOCTh pPEIICHHS 3a]ad aHalm3a
JTaHHBIX: COOp MEPBUYHBIX JTAaHHBIX, OYMCTKA M OI[EHKA KaueCTBa JIaHHBIX,
BbIOOp ® (WIM) TIOCTpOEHWE MOIelH, IpeoOpa3oBaHUE JAaHHBIX,

BHU3yalln3alus JaHHbIX, MHTCPHPCTALHA PE3YJIbTATOB

2.3

YMeHue onpeaensite MHPOPMALMOHHBIM 00BEM TEKCTOBBIX, IpapUUECKUX
Y 3BYKOBBIX JaHHBIX IIPU 3a/laHHBIX IapaMeTpax AUCKpPETU3aluU. Y MEHUe
ONpEeNEeNsiTh CPEOHIOI CKOPOCTh Mepedaud JaHHBIX, OL[EHUBATh
U3MEHEHUE BPEMEHU Iepelayd Npu H3MEHEHMM HH(POPMAaLMOHHOIO

00bEMa JaHHBIX U XapaKTEPUCTUK KaHala CBS3H

24

YMeHue CTpouTh KOJ, OOCCHEUYHMBAIOIMMNA HAWMEHBIIYI0O BO3MOXHYIO

CPEAHIONO JUIMHY COOOIIEHUs IPU U3BECTHOM 4acTOTE CUMBOJIOB

2.5

YMeHne HcCnonb30BaTh NPU PEIIEHWH 3a/1a4 CBOMCTBA ITO3UIIMOHHOMN
3alMCU YHUCEJl, AJITOPUTMBI IOCTPOECHMUS 3alMCU YHUCIa B IO3HIMOHHON
CUCTEME CYHUCIICHUSI C 3aJJaHHbIM OCHOBAaHMEM W MOCTPOCHHS YHUCIA MO
CTpOKE, CcoJepKalled 3amuch 3TOr0 4YKCJIA B TMO3UIMOHHOW CHUCTEME
CUMCJIEHUS €  3aJaHHbIM  OCHOBAaHHEM; yMEHHUE  BBINOJHATH

apI/I(i)MeTI/I‘IeCKI/Ie Oornepanv B MO3UIUOHHBIX CUCTEMAX CUUCIICHUA

2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JIU3BIOHKTHUBHOM U
KOHBIOHKTUBHOW  HOpPMaJbHbIX  (QopMax 1O 3aJaHHOM  Tabiuue
UCTUHHOCTH;  MCCIENOBaTh  00JacTh MCTUHHOCTH  BBICKa3bIBaHMS,

CoAcCPKAILICTO IIEPEMECHHBIC, PCIIATh HECIIOKHBIC JIOTUYCCKUEC YPABHCHUA

2.7

YMeHue pemiate aNrOPUTMUYECKHE 3aJaud, CBS3aHHBIE C aHAIN30M
rpaoB (3a7auy MOCTPOEHMSI ONTHUMAJIBHOIO IYTH MEXIY BEpIIMHAMU
rpada, onpeaesieHus] KOJINYeCTBA Pa3IMYHBIX MyTeH MEXIy BEpUIIMHAMHU

OPHEHTHPOBAHHOTO AIIMKINY €CKOro rpada)

2.8

YMeHue ucnosb30BaTh A€PEBbs IPU aHAIN3E U IIOCTPOECHUU KOJIOB U IS
IPEACTaBICHUS apu(PMETUYECKUX BBIPAKEHUN, MpU pELIeHUH 3aaady
IIOMCKAa U COPTUPOBKU; YMEHHME CTPOUTH JE€PEBO HUIPHI MO 3aJaHHOMY
aNroOpuTMY; pa3pabaTbiBaTh U OOOCHOBBIBATH BBIMTPBIIIHYIO CTPATErHIO

UTPbI




2.9

VYmenne AHaJIM3UpoOBaTh AJTOPUTMBI C  HCIIOJIB30OBAHHEM Ta6J'II/ILI
TPaCCUPOBKH, ONPCACTIATH 0e3 MCIOJIb30BaHHUS KOMIIBIOTEPpa PE3YJIbTAThI
BBIITIOJIHCHUSA HECJIOXHBIX MNPOrpaMm, BKIIOYAIOIIWUX HUKJIBI, BETBJICHHUA U

noAmnporpaMMel, Ipy 3aJaHHbIX UCXOAHBIX JaHHBIX

2.10

YMeHHue ompenensaTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BBIX
aIropuTMOB (CYMMHPOBAHHE 3JIE€MEHTOB MacCHBa, COPTHPOBKA MacCHBa,
nepeOOpHBIC ANTOPUTMBI, JIBOMYHBIA TOWCK) M TPHBOIUTH TMPUMEPHI

HCCKOJIbKUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJIA PCHICHUSA O}IHOI>'I 3agadyu

2.11

Brnanenne yHuBepcadbHBIM SI3BIKOM IPOrPAMMHUPOBAHUS  BBICOKOT'O
ypoBus (ITackans, Python, Java, C++, C#), npencraBieHusIME 0 6a30BbIX
TUTAX JAHHBIX M CTPYKTypax JIaHHBIX; YMEHUE HCIIOJIb30BATh OCHOBHBIE
yIOpaBisIONMe  KOHCTPYKIMH;  yMEHHE  OCYLIECTBJIATH  aHalU3
NPEIIOKEHHON  MPOrpaMMBL:  OMpPENeNATh  pe3yabTaThl  paboThI
MPOrpamMMBbl MIPU 3aJaHHBIX WCXOJHBIX JAHHBIX; OMpENeNsaTh, MPU KaKHX
UCXOJHBIX JAHHBIX BO3MOXKHO TMOJYYEHHE YKa3aHHBIX pe3yJIbTaTOB;
BBISBJIATH [JAHHBIE, KOTOpPhIE MOTYT MpPUBECTH K ommOke B pabore
nporpamMmsel;  (GOPMYIUPOBaTh  MPEAJIOKEHUS [0  YIYyYIIECHHUIO

[IPOrpaMMHOr0 Kojia

2.12

YMeHHe pealu3oBbIBATH Ha BBIODAaHHOM JJISI  U3YYCHHS  S3BIKE
mporpaMmmupoBanus Beicokoro ypoBHs (ITackamns, Python, Java, C++, C#)
TUTIOBBIE aNTOPUTMBI 00PaOOTKH YMCEI, YUCIOBBIX MMOCIEI0BATEIILHOCTEH
U MAacCHBOB: TpEACTaBJIEHUE 4YHUCIa B BHUAE Habopa MPOCTHIX
COMHOKUTEJCH; HaXOXKICHHE MaKCHMalbHOW (MUHUMAJIBbHON) HH(PHI
HATYpaJIbHOTO YHUCJIa, 3a[IUCAHHOIO B CUCTEME CUMCIEHHSI C OCHOBAHUEM,
He mpeBblmaronmM 10; BbeUHcIeHHEe O0O0OMIEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MacCHBa WJIM YHCJIOBOM IOCJIEN0BATEIbHOCTH (CYMMBI,
MPOM3BENEHUSI  CpelHero  apu(MeTH4ecKkoro, MHHUMAIbHOTO U
MaKCUMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO); COPTHUPOBKY SJIEMEHTOB MacCHBa; YyMEHHUE
WCIOJIb30BaTh B MpOrpaMmax JJaHHBIC PA3JIMYHBIX THUIOB C YYETOM
OrPaHMYCHUM HA JMANa30H UX BO3MOXKHBIX 3HAUCHHUH, MPUMEHATH MPHU
pEUICHUH 3a/1ad CTPYKTYPHI JaHHBIX (CIHUCKH, CIIOBAPH, CTEKH, OUYEpPEIH,
JIEpEBbs); MMPUMEHATh CTAaHJAPTHBIC U COOCTBEHHBIE MOANPOrPaMMBI IS
00pabOTKM YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIB30BATh MPHU
pa3paboTke nmporpaMm OUOIMOTEKH MOAMPOrPAMM; YMEHUE UCII0Ib30BATh

CpeACTBa OTJIAJIKU IIPOrPaMM B CpeJie POrpaMMHUPOBAHUS

2.13

VYmenne M CIIO0JIb30BaTh OJICKTPOHHBIC Ta6J'II/IIII>I JJIL aHaJii3a,

MpeACTaBlIeHUS U OO0pabOTKH JaHHBIX (BKJIOYAas BBIOOpP ONTHUMAaIbHOTO




peleHusi, nNoa00p JIMHMM TPEHJA, pellieHue 3aJad IPOTrHO3MPOBAHMS);
YMEHHME UCIOIb30BaTh TaOin4Hble (peIAlUOHHbIE) 0a3bl JaHHBIX U

CIIPaBOYHBLIC CUCTEMBI

2.14

YMeHHne OpraHu30BBIBATH JIMYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C
UCTIONB30BAHUEM  PA3NIMYHBIX  CPENCTB  HHU(POBBIX  TEXHOJOTHUH;
MOHMMAaHHE BO3MOXXHOCTEH IUMPOBBIX CEPBHCOB T'OCYAApCTBEHHBIX

yciyr, TUQPOBBIX 00Pa30BaTEIBHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMbBIX HA
EI'D 11O HHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

[MudpoBas rpaMOTHOCTH

1.1

OcHOBHEIE TCHACHIIMU pa3BUTUA KOMIIBIOTCPHBIX TEXHOJIOTHH.
HapaﬂnenLHHe BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI.

PacnpezlenéHHHe BbIYUCIIMTCIBHBIC CHCTEMBI U 06pa60TKa 0O0IBIINX JaHHBIX

1.2

[TpUHIMIIBI TTOCTPOCHMSI M almiapaTHbIe KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie mportokoiibl. Ceth HWMHTepHeT. Anpecanuss B cetd MHTepHerT.
ITpotokonsr cteka TCP/IP. Cucrema momenHsix uMéH. Pasnenenue |P-cetn

Ha MOACETH C MOMOIIBI0 MACOK MOJICEeTEN

1.3

daiinosast cucrema. Ilouck B gaitioBoii cucreme. [IpuHIUIBI pa3MeleHUs U
UMeHOBaHMA (ailioB B JoiaroppeMeHHoil namsaTtu. 1llabmonsl amst onucaHus

rpynn ¢anaos

1.4

CKOpOCTI) nepcaauynd  OaHHBIX. 3aBHCHUMOCTD BpEMCHH II€pcaadyu OT

MH(OPMALIMOHHOT0 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaJla CBS3U

1.5

[udppoBanne naHHBIX. CHMMETpPHYHBIE M HECHMMETPHUYHBIE MIHQPHIL.
Mudpsr npocroit 3amensl. ludp Lezaps. ludp Bumxenepa. Anroputm
nmdposanus RSA

1.6

Konpl, mo3Bonsitonyie 00HAPYKUBATh M HCIPABISATH ONIMOKH, BOSHUKAIOIIHE
npu mnepemadye JaHHbIX. Paccroguume XsmmuHra. KoaupoBaHue ¢

noBTopeHueM 6utoB. Konbr Xammunra

TeopeTnueckue 0CHOBBI HH(POPMATUKH

2.1

I[BOI/I‘IHOC KOIHUPOBAHHC. PaBHOMepHBIe )41 HCPABHOMCPHLIC KOJBbI.
I[eKO,Z[I/IpOBaHI/IC COO6IHCHI/II>’I, 3allMCAHHBIX C IIOMOIIBIO HCEPABHOMCEPHBIX
kojoB. YcinoBue daHo. HOCTpoeHI/Ie OAHO3HAYHO JACKOAUPYCMbLIX KOIOB C

IMOMOMLIbIO JC€pCBa

2.2

TeopeTnueckue MOAXOABI K OLEHKE KonudyecTBa HH(popmauuu. EnuHUIEI
U3MepeHus KonuyecTBa HHGopManuu. ANGaBUTHBIA IMOAXOA K OI[EHKE
KOJIIMYecTBa HMHQpOpMAIHK. 3aKOH aaauTHBHOCTH HHopMmaruu. Dopmya

Xaptiau. MHpopmanus u BeposTHocTh. @opmyia [llennona

2.3

Cucrembl cuucieHusi. Pa3BépHyTas 3amuch 1EIbIX W JAPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuucieHusa. CBOMCTBA MO3UIIMOHHOW 3alUCH YUCIA:
KOJIMYECTBO MHM(p B 3alKMCH, NMPU3HAK JACIMMOCTH 4YHCIa HAa OCHOBaHHUE

CUCTEMBl CUMCIEHHMS. ANTOPUTM II€peBOJa LENoro uuciaa u3 P-uuHOM




CUCTEMBbI CUHCIICHHS B JICCATUUHYIO. AJITOPUTM TIepeBOjia KOHEYHOM P-nuHOM
JIpOOM B JCCATUYHYIO. AJTOPUTM IEPEBOJA IE€JI0r0 YKCJA M3 JCCITHUYHON
CHCTEMBI cunciieHus B P-uunyro. [lepeBoj KOHEUHOM JAecATHUHON podu B P-
nyHyro. JlBom4Has, BOCbMEpPHYHAs M IIECTHAAIATEPUYHAS CHCTEMBbI
CUMCIICHUS, CBsI3b MEXIy HUMU. ApudmeTndeckue omnepanud B

IIO3UITMOHHBIX CUCTEMAX CUHUCIICHUA

24

TpOI/I‘-IHaSI YpaBHOBCHICHHAA CHUCTEMaAa CHHCJICHHA. I[BOI/I‘IHO-,Z[€CSITI/I‘IH3H

cucreéMa CHUCIICHUA

2.5

KomupoBanune tekcroB. Kommpoka ASCIl. OnHobGaliTHBIE KOAMPOBKH.
Cranmapr UNICODE. Komguposka UTF-8. Onpenenenue nHPpOpManHOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUI

2.6

KogupoBanne  m3o0pakenuii. OmneHka  HHPOPMAIMOHHOTO  00BEMA
rpauUecKuX JTaHHBIX MPH 3aJIaHHBIX Pa3pEIICHUH W TJIyOMHE KOAMPOBAHUS
usera. I[BeroBbie Mmonenu. KogupoBanue 3Byka. OueHka MH()OPMAIIMOHHOTO
o0bEMa 3BYKOBBIX JMJAaHHBIX MpPH 3aJaHHBIX YacTOTE€ IUCKPETU3AIUU U

Pa3psSIAHOCTA KOAUPOBAHUS

2.7

Anrebpa noruku. lloHsTHe BbICKa3bIBaHUA. BbICKa3bIBaTeNbHbIE (OPMBI
(npeaukathl). KBaHTOPBI CyIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornyeckue omnepanuu. TaOnuIbl UCTHHHOCTH. JIOTMYECKHE BBIPAKCHUS.
Jlornueckne ToxnecrtBa. Jlormueckne omepanMu M ONEpallMM  Haj
MHOXXECTBaMHU.

3aKkoHBI anreOphl JIOTMKWA. DKBUBAJIEHTHBIC MPEOOpa30BaHUS JIOTHYECKHUX
BBIpaKeHUH. Jlornuecknue ypaBHEHUS U CUCTEMbI YPaBHEHUM.

Jlornyeckue ¢yHkIEH. 3aBUCUMOCTh KOJIWYECTBA BO3MOXKHBIX JIOTHUECKHUX
(bYHKIMIA OT KOTMYEeCTBa apryMEHTOB.

Kanonunueckue (GpopMbl JIOTHUECKUX BbIPaXKEHUIN

2.8

COBepH_IeHHBIe JU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMI)I,

AJIrOPUTMbI UX ITOCTPOCHUS T10 Ta6J'II/II_Ie HNCTHUHHOCTH

2.9

Jlornueckue »saeMeHTHl B cocTtaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropaspsaassiii cymmarop. [locTtpoeHne cxem Ha JOrMYECKUX 3JIEMEHTax
10 3a/IaHHOMY JIOTUYECKOMY BBIPa)KEHUIO. 3aIIUCh JIOTMUECKOIO BbIPAXKEHUs

10 JIOTHYECKOUN CXEME

2.10

Mopnemn u monenupoBanue. Llenu monenupoBaHus. ALEKBATHOCTb MOJEIU
MoJenupyeMoMy O00BEeKTy uiaM mnpoueccy. Dopmanuzanus NPUKIAAHBIX
3ajad.

[IpencraBieHre pe3ynbTaTOB MOJEIMPOBAaHUS B BHUIE, YAOOHOM JId

BOCIIpHATHSL 4YeJoBeKOM. ['paduueckoe mpencTaBieHHE ITaHHBIX (CXEMBI,




TaOUIIBI, TPadUKH).

2.11

[IpencraBienne wenbIX 4YWCEN B MaMsATH KoMIbloTepa. OrpaHu4eHHOCTh
JIMana3oHa 4YKCesl MpU OrpaHUYEHUM KoJudecTBa pa3psanoB. [lepenonnenue
pa3psaHO ceTKH. be33HakoBble M 3HAKOBbIC JaHHBIC. 3HAKOBBIH OWT.
JIBOMYHBIN TOTTOJHUTENbHBIA KOJI OTPUIIATEIbHBIX YUCE.

[ToGuToBble normueckue omnepauuu. Jlormdeckuid, apuPMeTHYECKUd W
nukianueckui casuru. llludposBanue ¢ momouipro MOOUTOBOM oIepanuu

«uckiroyaromee MJIy

2.12

HpC,Z[CTaB.HeHI/IC BCIHICCTBCHHBIX YHCCII B IMaMATH KOMIIBIOTEpPA. 3Haqama51
JaCTb MW TMOPAAOK 4YHCJIA. I[I/IaHaSOH 3HAYCHUH BCIIICCTBCHHBIX YHUCCII.
HpO6JI€MBI XpaHCHHA BCHICCTBCHHBLIX YHCCII, CBA3AHHBLIC C OrPaAHUYCHUCM
KOJIMUECTBA pas3psaa0B. Bremonaenue onepaunﬁ C BCIICCTBCHHbBIMU 4YHCJIaMU,

HaKOIICHHE OIIMOOK IIPpU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHBIC MOHATHS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
Martpun CMCKHOCTH, BCCOBBIX MaTpull, CIIMCKOB CMCKHOCTH. Pemenue
AITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHaau3oM rpadoB (mOCTpoeHUE
ONTUMAJIBHOTO MYTH MEXAy BepIIMHAMU rpacda, omnpeaesieHue KOJIU4ecTBa

Ppa3IMYHbIX HYTefI MCXKAY BEpIIMHAMU OPUCHTUPOBAHHOI'O AHUKIMYECKOI'O

rpada)

2.14

HepeBwsi. bunaproe nepeBo. [lepeBbsi momcka. CrmocoObl 00Xxoja nepesa.
[IpencraBinenne  apupMEeTHYECKUX  BBIpAXKEHMH B BUOE  JIepeBa.
Hcnons3oBanne Fpa(bOB n ICPCBLCB IIPU OINMMCAHUH 00BEKTOB U IponeccoB

OKpY’KaloIlero Mupa

2.15

JluckpeTHBIE Wrpbl JBYX HIPOKOB ¢ monHOW wuH(popmanmeir. Iloctpoenne
JIepeBa mepedopa BapHaHTOB, OMMCAHWE CTPATETMU UIPHl B TaOIMUHON

¢dopme. BeIUTpHIIHBIE U TPOUTPHIIIHBIE TO3UIUU. BBIUTPBIIIHBIE CTPaTETHN

2.16

CpeactBa HMCKYCCTBEHHOTO HWHTeNJIeKTa. WaeHTudukauus W HOUCK
M300paKECHUH, pacrio3HaBaHUE JIULI. Hcnonb3oBanue METO0B
HCKYCCTBEHHOIO MHTE/UIEKTa B oOOyyaroumx cucremax. lcronb3oBaHue
MCTOAOB UCKYCCTBCHHOI'O MHTCIIJICKTA B pO6OTOTeXHI/IK€. I/IHTepHeT Bemeﬁ.

Heitponusie cetn

AJITOpUTMBI U IPOT pPAMMHPOBAHHE

3.1

@opmanuzanus  HOHATUS — anropuTMa. MammHa  TeropuHra — kak

YHUBCPCAJIbHASA MOACIIb BBIYHCIICHUH

3.2

OrneHka CIOXHOCTH BBIUMCICHHH. Bpemst paboTbl U 00BbEM HCIONB3yeMOM
naMsTh, UX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OleHka

ACUMIITOTUYECKON CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJMHOMHUAIBHOU




cnoxkHocTtu. llepebopubie amroputMbl. [IpuMepbl pa3iMyYHBIX aJITOPUTMOB

peleHus: OJHON 3a/1a4¥, KOTOPhIE UMEIOT PA3IUYHYIO CI0KHOCTD

3.3

Omnpenenenue BO3MOXKHBIX PE3yJbTaTOB pabOThl HMPOCTEHIINX aJrOpPUTMOB
YIpaBICHUS UCIIOJIHUTENSAMHI U BBIUMCIUTEIbHBIX arOpUTMOB. OmipesencHue
UCXOJHBIX JAHHBIX, TpPU KOTOPBIX QJITOPUTM MOXKET JaTh TpeOyeMbli

pe3yJibTat

3.4

AnroputMbl 00pabOTKM HATYpasbHBIX YMCENl, 3alHCAHHBIX B MO3UI[MOHHBIX
cUCTeMax CuUMCleHHs: pa3OuMeHHe 3amucH 4YHcia Ha OTHeNbHbIE IUQPHL,
HaXOXXJEHUE CYMMbl M INPOM3BEACHUS LUQP, HAXOXKIAEHHE MaKCHMabHOU
(MMHMMaJIBHON ) LU QPBI.

[IpencraBnenue ynciaa B BUJE HAOOpa MPOCTBIX COMHOXHTENEH. ANropuTt™
ObICTPOTO BO3BEJEHUS B cTeneHb. [IOMCK NPOCTBIX 4YMCET B 3aJaHHOM

JMana30He ¢ IOMOIIBIO aJITOPUTMA «PELIETO DpaTocheHar

3.5

MHoropa3psiiHble Lieble Yhcila, 3a4a4u AIMHHON apu(pMeTuKu

3.6

S3bik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
[[EJIOYHCIICHHBIC, BELIECCTBEHHBIC, CHMBOIBHBIC, JOTWYECKHE. BeTBieHus.
Cnoxuble ycnoBus. Lukibl ¢ ycnoBueM. L{ukiibl mo nepemMeHHOM.

OO6paboTka JaHHBIX, XpaHdImuxcs B ¢ainax. TexcToBble U ABOUYHBIC (PAMITBL.
daiinoBble epeMeHHbIe ((aiinoBbie ykazaTenu). Urenue u3 ¢aiina. 3anuch B
Gaiin.

Pazbuenne 3amaun Ha nmomzagaun. [lognporpamMmel (Iporieaypsl U QYHKITHH).

Hcnonp3oBaHue CTaHIAPTHON OMOIMOTEKH sI3bIKa MPOTrPAMMUPOBAHUS

3.7

Pexypcus. PexypcuBnble mpouenypsl 1 ¢pyHkuuu. Mcnonap3oBanue crexka A

OpPraHU3allluH PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsie MeTopl. TouHOE U IpUOIMKEHHOE pelleHns 3a1auu. YucnenHoe
pellieHue ypaBHEHUI ¢ MOMOIIbI0 Moadopa napamerpa. YnciaeHHbIE METO b
pellieHUs] YpaBHEHMH: MeToJ] mepedopa, METOA IOJIOBUHHOIO JIEJICHUS.
[Tpubnu>xk€HHOE BHIYKMCIIEHUE IIMH KPUBBIX. Briunciienue miomaneit puryp c
[IOMOIIbIO  YMCJIEHHBIX METOJO0B (METOA  IPSIMOYTOJIBHUKOB, METOJ
Tpanenuii). [Touck mMakcumyma (MHHMMYMa) (DYHKIIMH OJHOHN IepeMEeHHON

METOAOM ITOJIOBUMHHOI'O JCJICHHA

3.9

OOpaboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH  sI3BIKA
MPOrpaMMHPOBAHUSL I  OOpaOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSIBJICHHI CHMBOJIA B
CTpOKE, pa30MeHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK
MOACTPOKM BHYTPU JIaHHOW CTPOKHM, 3aM€Ha HAaWJEHHOW IOACTPOKH Ha

Ipyryto cTtpoky. ['eHepamuss Bcex CJIOB B HEKOTOPOM  ai(aBHUTE,




YIOBJCTBOPSIIOIIMX 3aJaHHBIM oOrpaHuuyeHusiM. [IpeoOpazoBaHue dyucina B

CUMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBbl W TOCIENOBATENBHOCTH 4HCeN BprauciaeHne 0000mIEHHBIX
XapaKTEePUCTUK DIIEMEHTOB MAacCHBa WM YHCIOBOW IOCIEI0BATEILHOCTH
(cyMMBI, TIpOM3BENEHUS, CPEOHEro apu(pMeTH4ecKoro, MUHHUMAJIBHOTO H
MaKCUMaJIbHOTO D3JIEMEHTOB, KOJMYECTBA D3JIEMEHTOB, Y/OBJIETBOPSIOIINX
3aIaHHOMY YCJIOBMIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYeHHS B MAacCHUBE.
ANTopuTMBI paboTHl C JIEMEHTAMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKA OAHOMEPHOTr0 MaccuBa. [IpocTbie MeTOABI COPTUPOBKHU
(Meron my3bIppKa, METOJ BBIOOpa, COpTHpPOBKa BcTaBkamu). CoOpTHpOBKa
cnusinueM. beicTpast coptupoBka maccuBa (anmroputm QuickSort). /IBonuHbIi

IIOHUCK B OTCOPTUPOBAHHOM MAaCCHUBE

3.11

JIByMepHbIE MacCUBbl (MaTpulibl). AJITOPUTMBI OOpPaOOTKHU JBYMEPHBIX
MacCUBOB: 3aIlOJHEHUE JBYMEPHOI'O YKUCIOBOTO MAacCHBa M0 3aJaHHBIM
IpaBUJIaM, IOUCK 3JIEMEHTA B ABYMEPHOM MAacCHBE, BBIYMCICHHE MAaKCUMYyMa
(MHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCUBA, [1EPECTAHOBKA CTPOK

Y CTOJIOIIOB IBYMEPHOI'O MacCHBa

3.12

CnoBapu  (accollMaTUBHBIE MACCHBBI, OTOOpa)eHwus).  XOII-TaOJIHIIbIL.

HOCTpOCHI/Ie aJ'I(i)aBI/ITHO"IaCT OTHOI'O CJIOBapsA JIA 3aJaHHOI'0 TCKCTa

3.13

Crexkn. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO BBIpAaXEHHUS. Brruucienue
apu(MeTHUeCcKOro BEIpayKEHUsI, 3alMCAHHOTO B MOCT(UKCHOI dopme.

Oqepejm. Hcnonb3oBanue oucpeaun st BPpEMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbel Ha rpadax. IlocTpoeHne MHHHMaJIbHOIO OCTOBHOIO JI€peBa
B3BEILIEHHOIO  CBSI3HOTO  HEOpUEHTUpOBaHHOro rpada. Kommnuectso
pa3sIMYHBIX IMYTEH MEXAY BEpUIMHAMU OPUEHTUPOBAHHOIO ALMKIMYECKOTO

rpada. Anroputm JlelKcTphI

3.15

HepeBbs. Peanmsanus nepesa ¢ NOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapuseie) gepeBbs. [locTpoenue aepeBa s 3aAaHHOTO apu(PMETUIECKOTO
BbIpaXKeHUs. PexypcuBHbIE anropuTMbl o00xona JnepeBa. lcronb3oBaHue

CTeKa W o4epe/Iu JJisi 00X0/a aepeBa

3.16

JluHamMHuecKoe MNpOorpaMMHUpOBAaHHME KakK METOA pelleHus 3ajad  C
COXpaHEHHEM IPOMEXKYTOUHBIX pPE3yJIbTaTOB. 3ajJayd, pelaeMble C
MIOMOIIbIO TUHAMUYECKOI'0 IPOrPaMMHUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX

(GYHKIUH, TOICUET KOJTMYECTBA BAPUAHTOB, 33/1a4l ONTUMH3AIIUN

3.17

[Tonstne 00 00BEKTHO-OPUEHTHPOBAHHOM IMpOorpaMMupoBaHuH. OOBEKTH U
knmaccel. CBoiictBa M MeToAbl 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO




noaxona. MHKancy s, Hacle0BaHue, MOIMMOop(u3M

WnpopmanimoHHbIE TEXHOIOTUU

41

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaAIM3a JAHHBIX: MPOrHO3MpPOBAaHUE,
KIaccu(uKanys, Kiacrepusalus, aHaiu3 oTkioHeHu. [locnenoBarensHOCTD
pelleHusl 3aJad aHalu3a JAaHHBIX: COOp MEepBUYHBIX JAHHBIX, OUYHUCTKA U
OLlEHKa KayecTBa JaHHbBIX, BbIOOp W (WIM) TOCTPOCHHE MOJENH,
npeoOpazoBaHUE  JaHHBIX, BHU3yaJlU3alus  JAaHHBIX, HHTEpHpETaLIHs
pe3yabTatoB. IIporpamMmMusie cpencTtBa U MIHTEpHET-CepBUCH! IJIs1 00pabOoTKH

U NpCACTaBJICHUA JaHHBIX. bonnmme JaHHBIC. MammmHHoe 06yquHe

4.2

AHanu3 AaHHBIX C IOMOILBIO 3JIEKTPOHHBIX TaOiul. BbluncieHue cymmbl,
cpenHero apu@MeTHuecKkoro, HauOoJbLIEro (HAaMMEHBIIEro) 3HAYEHHUs
quana3zoHa. Beruncienne Ko3Q@QUIMEeHTa KOPPEIsSUN JBYX PsIOB JaHHBIX.
[Toctpoenue cronOuaThiX, TMHEHUATBIX U KPYroBbIX AuarpaMm. Iloctpoenue
rpa¢pukoB  ¢yHkuuil. Ilombop  nuMHMUM  TpeHJa, pelleHHe  3ajad
IIPOrHO3UpOBaHMs. Penienue 3a1a4 ONTUMHA3ALMY C IOMOUIBIO 3JIEKTPOHHBIX

Ta0JIUL

4.3

Huckpernsamusi Tpyd MaTEMaTHYECKOM MOJIETMPOBAHUHN  HENPEPBIBHBIX
npoieccoB. MopenupoBaHue IBWKEHHS. MojaearupoBaHue OHOJOTHYECKUX
cucteM. MareMaTH4yeckhue MOJETH B OKOHOMHKE. BbIuuciuTenbHbIe
AKCHEPUMEHTHI ¢ MozelsiMu. OOpaboTKa pe3ynbTaToOB dKCIEPUMEHTa. MeTos
HaWMMEHBIIUX KBaJapaToB. OIIEHKa YHCIOBBIX TMapaMETPOB MOACIHPYEMBIX
O00BEKTOB M TMpoIeccoB. BoCCTaHOBIIEHHE 3aBHCUMOCTEH MO pe3yjbTaTaM

OKCIICPUMCHTA

4.4

BepositHoctHeie  mogenn.  Metoasl Monte-Kapno.  MMuTanunoHHoe

MOJICIINPOBAHUC. CucTeMBbl MacCOBOI'O OGCJ’IY)KI/IBaHI/ISI
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Tabnuunbie (persauUOHHBIE) 0a3bl JaHHBIX. Tabnuuma — mpeacTaBlieHHE
cBeNEHNE 00 OMHOTUIHEIX 00bekTax. ITome, 3anuch. Kimrou Tadmuiel. Padbora
C TOTOBOM 0a30il JaHHBIX. 3anogHeHue 0a3bl NaHHBIX. [IOMCK, COPTHPOBKA U
bwibTpanust JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochl ¢
napaMeTpaMu. BeraucisieMbIe oJIs B 3aIpocax.

MHororabimyHble 6a3bl JaHHBIX. THUIIBI cBsI3ell Mexxay Tabiuuamu. BHemHui
kmod. [lemoctHOoCcT 0a3bl AaHHBIX. 3ampochkl K MHOTOTAONMYHBIM 0azam

JaHHBIX

4.6

TekcroBelii mpoueccop. CpencrBa INOWCKAa W aBTO3aMEHBI B TEKCTOBOM

nporieccope. CTpPYKTYpUpPOBaHHBIE TEKCTOBBbIE JOKyMEHThl. CHOCKH,




ornapnenue. IIpaBuia [UTUPOBaHHWS  WUCTOYHUKOB H  O(OpMIIEHHUS

OonbIMorpauIeCcKux CChUIOK
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