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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOGHHSI ~ OCHOBHOM  00pa3oBaTelbHOM  MpOrpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke denepaibHOl padoueit
IpOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHdopmaTHKe [Ma€T MpeICTaBIEHUE O Lesx, oOuen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «MHbopmaThka» Ha YriIyOJIEHHOM YpPOBHE, YCTaHABIMBAECT
o0s3aTeNbHOe peIMETHOE coJiepKaHue, npenycMaTpuBaeT ero
CTPYKTYpPHpPOBaHHE IO pa3feiaM U TeMaM Kypca, ONpeesieT pacipeieieHUE ero
no kjaccam (rojgam u3ydeHwus), 1a€T MpUMEpPHOE paclpesesieHne Y4eOHbIX 4acoB
M0 TEMaTHYECKUM paszjeliaM Kypca U pPEeKOMEHIyemMyl (IIPUMEpPHYIO)
MOCNIEIOBATEIBHOCTh ~ UX  M3y4YeHHS C  Y4€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma o nHboOpMaTUKE OMPEIESET KOJTUYECTBEHHbIC U KAUYeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOr0 MaTepHuaia Juisi KaKI0ro ToJja U3yuYeHUs, B TOM YHUCIIE
JUISL COZIEPIKATENIbHOTO HAIMOJIHEHUS Pa3HOro BUJA KOHTPOJsS (MPOMEXYTOUYHON
aTTeCTaIluU oOy4Jaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX paoor,
rOCYJapCTBEHHOM UTOTOBOM atrectamuu). [Iporpamma no nndopmMaTtuke SBISCTCS
OCHOBOM [IJIi COCTaBJICHUS AaBTOPCKUX Y4YEOHBIX MPOTpaMM U Y4YEOHUKOB,
IIOYPOUYHOT'O IUIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTuka B cpegHem oO1ieM 00pa30BaHUN OTPaAXKaET:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOW JUCUUIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOXKHOCTH aBTOMAaTU3aLUU UH(POPMAIIMOHHBIX
IIPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ 00JacTM  TpUMEHEHUs  WH(POPMATUKU, TMPEXKIE  BCEro
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO CheEpy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHGOpPMATHKM W HHPOPMAITMOHHOM
NEeSATENbHOCTH.

Kypc undopmaruku nms ypoBHsI cpeHero oOiiero oOpa3oBaHUs SIBISETCSA
3aBEPIIAIOIIMM 3TAallOM HENPEPhIBHON MOATOTOBKM OOYy4YarOIIMXCA B 00JAaCTH
MH(OPMATUKA U MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TE€XHOJIOIMM, ONMHUPAETCs
Ha cojepkaHue Kypca MH(POpMATHUKH YPOBHS OCHOBHOTO OOIIETro 0Opa3oBaHUS U



OMBIT  TOCTOSIHHOTO  TMPUMEHEHUS  MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, Ja€T TEOPETUYECKOE OCMBICIICHHUE, MHTEpIpEeTalui0 U 0000IIeHne
ATOTO OTBITA.

PesynbTathl  yrayONEHHOrO  YpOBHSL UM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBI HA TMOJYYCHHE KOMIIETCHTHOCTEH IS
nocieaywmeil mpopeccCUoOHaNbHONW JIESITEIbHOCTH KaK B paMKax JaHHOMU
MpeaMETHON 00J1acTH, TaK U B CMEXHBIX ¢ Hel oOmacTsax. OHU BKIIIOYAIOT B ce0s:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHas TpeaMeTHas oO0JacTh, PAClO3HABAHHWE COOTBETCTBYIOIIUX WM
MIPU3HAKOB U B3aMMOCBSI3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TUYHBIE TTOAXObI
K U3YUCHHIO SIBJICHUHN, XapaKTEPHBIX ISl U3y4aeMOU MPeIMETHON 00IacTH;

yMEHUE pelllaTh THUIIOBBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJlauu,
XapaKTepHbIE JJISI HMCIOJIb30BAaHMS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Ue TPEJCTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeOpuH (COBOKYITHOCTU TEOPHUM), OCHOBHBIX CBA3SX CO CMEXHBIMH O00JIACTSIMU
3HaHUMU.

B pamkax yrinyO0n€HHOro ypoBHS M3yueHHs] HHGOPMATUKH OOECIeurnBaeTCs
I[eJICHANpPaBlIeHHasl MOJArOTOBKAa OOyUYaIOIIMXCSA K MPOJOJDKEHUI0 00pa3oBaHUsS B
OpraHu3anuax  NpoPEecCHOHATILHOTO  00pa3oBaHUsl IO  CHELUUAIBLHOCTSM,
HEMOCPEJICTBEHHO CBA3AaHHBIM C HUQPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMalMoHHas 0e30MacHOCTb, MH()OPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbI M CETH, OOJbIINE JaHHBIE H
MalliHHOE O0Oy4YeHHe, TPOMBIINIJICHHBIH WHTEPHET BEIICH, MCKYCCTBEHHBIM
WUHTEIJICKT, TEXHOJOTUM OECIpPOBOIHON CBSI3M, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTMHU, CHUCTEMBI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaIbHOU U
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHast 1enb wu3ydeHus: ydeOHoro mnpeamera «HubopmaTtnka» Ha
yrayOn€HHOM  ypOBHE cpemHero of0miero oOpa3oBaHus — OOECIEYCHHE
JaNMbHEHUIIIEr0 pa3BUTHS MHGOPMAIMOHHBIX KOMIIETCHIIMH OO0ydYaromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
uapopmatuku B 10—11 xraccax omKHO 00ECTICUHTH:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha MMOHUMAHUU POJH
uHQOpMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBITTUICHHUS,

c(hOpMUPOBAHHOCTh YMEHUM pa3znuyath (PaKTbl U OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTh HHpOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb 4YeJIOBeKa B OOIIECTBE, MNOHUMAHUE COLUAIBHOTO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, KOPUANYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATEIbCKOM M TBOPYECKOM JEATETbHOCTH, MOTHUBALMU OOYYaIOLIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIIEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «lludgpoBast rpamMoOTHOCTBH» IIOCBAILIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPAIIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHPOPMATHMKH» BKJIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JOTUKA U
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHPOBaHHE)» HAMNPABIEH Ha pPa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMuUpOBaHUE HABBIKOB pEAM3AIMK MPOTPAMM Ha S3bIKaxX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmManmoHHBIE  TEXHOJOrMHM»  TIOCBAIMIEH  BOIPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JIAHHBIX, WCIIONB30BAHUIO 0a3 MAaHHBIX M DJICKTPOHHBIX TAONHIl IS PEIICHHS
MPUKJIAJIHBIX 3a]1a4.

B npuseaénnom nanee coaepxkanuu yueOHoro mpeamera «MHpopmatukar
KYPCHUBOM  BBIJICJICHBI  JIOTIOJHUTENBHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTebHYI0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh MPEAIOKEHBI IS U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHblii  ypoBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIs, OpPHUEHTHPOBAHHOTO HAa  HWHXXEHEPHYID U
nHpOpMaLIMOHHYIO Cc(hepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3Y4YCHHUS
nHpopMaTUKKU 00EeCTIEeYMBAET: MOJArOTOBKY OOYYarONIUXCSl, OPUCHTUPOBAHHBIX Ha
CHEUUAIBHOCTU B 00JacTU HMHGPOPMAIMOHHBIX TEXHOJOTHMM U HWHKEHEPHBIC
CIIEHHAIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIEIOBATEIBCKON JESITENbHOCTH,



CBS3aHHOW C COBPEMCHHBIMH HAMPABICHUSAMH OTpacid HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMITHAIaX U Clade
EnuHOro rocymapcTBEHHOTO 3K3aMeHa 1Mo HH()OpPMAaTHKE.

[TocrmemoBaTeNbHOCTh M3YYCHUS TEM B Mpeeiax OJHOTO Toja OO0ydeHHUS
MOXXET OBITh HM3MEHEHA I0 YCMOTPCHHIO YYHTENsS NpPHU TOATOTOBKE pabodeit
MIPOrPaMMBI U IOYPOYHOTO IIAHUPOBAHHUS.

OO61iee yKciio YacoB, PEKOMEHIOBAHHBIX JIJIs1 U3y4eHUss UHPOPMATUKU — 272
yaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).

COIAEPKXAHUE OBYUYEHUASA
10 KVIACC

In¢pposasi rpaMOTHOCTDH

TpeGoBanusi TEeXHMKH OE30MACHOCTH W TUTHEHBI TMpu paboTe ¢
KOMITbIOTEPAMHU U IPYTUMH KOMIIOHEHTaMH ITU(PPOBOTO OKPYIKEHUS.

[TpuHnumer paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTYypa
¢on Heitmana. ABTOMAaTHYECKOE BBIMIOJIHEHHE MPOrPaMMbl  MPOIIECCOPOM.
OnepartuBHasi, MOCTOSHHAs W JOJATOBpeMeHHass mamsATh. OOMEH JaHHBIMU C
nomolbio muH. KoHTpomiepsl BHEIHUX yCTpOUCTB. [IpsAMoii 1ocTyn K MaMsITH.

OcHoOBHbIE TEHJICHIMU  Pa3BUTUSA KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapamienbHbie BBIYHMCIICHUSI. MHoromnpoueccopHsie CUCTEMBL.
CynepkomnbioTepsl. PacripenenéHHble BBIUMCIUTENBHBIE CUCTEMBI U 00paboTKa
OONBIINX JaHHBIX. MOOWIBHBIE LHM(PPOBBIE YCTPOMCTBA W WX POJIb B
KOMMYHHKALIHSX. BcerpoeHHble KOMITBIOTEPHI. MHUKPOKOHTPOJIIEPHL.
Pob6oTtusnpoBanHbIe IPOU3BOJICTBA.

[IporpammHOe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX cUcTeM. Buabl
MporpaMMHOro obecrmedeHuss U HuX Ha3zHadeHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHusT MOOWJIBHBIX yCTpoHMCTB. IlapamnenbHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecriedenne. OrnepanoHHBIE CUCTEMBI. Y TUIIUTHI.
HpaviBepsl  ycTpoWcTB. MHCTaIUIImMs W JAEUMHCTAULSALUSA  OPOTPAMMHOIO
obecrnieueHusl.

QaiinoBeie cuctembl. lIpuHIUNBI pa3MmelnieHUuss U UMEHOBaHUS (aillioB B
noJiroBpeMeHHou namsatu. [1labnonsl as onucanus rpynn (aitsios.

[Iporpammuoe oOecnieduenue. JIuieH3upoOBaHUEe MPOrPAMMHOIO 0OECIIEUEHHUS
u  1mdpoBelx pecypcoB. [IpompuerapHoe ©  CBOOOJHOE MPOTPaMMHOE
obecneuenne. KoMmmepueckoe 1 HEKOMMEPUECKOE UCIOIb30BaHUE MPOTPAMMHOTO
obecnieueHusi u 1UGPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHABIMBacMas
3aKOHOJATeNIbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE HCIIOJIb30BAHUE
MIPOTPAMMHOTO 00€CIIeueHHs U [IU(POBBIX PECYPCOB.



[IpuHUIUITBI TOCTPOCHUS U alllapaTHble KOMIOHEHThl KOMIBIOTEPHBIX CETEH.
CereBrie npoTokonsl. Cete MHTEpHET. Anpecanus B cetn MaTepHET. [IpoTOKOIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenue IP-cetm Ha moxacetw ¢ momomipr0 Macok mnozcerer. CereBoe
aagMuHUCTpUpoBaHue. [loyueHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBsI3UM ¢ y3ioM ceTtdu. OmnpenereHue mapuipyra JIBHKCHHS
MaKETOB.

Buaet  pestensHoctn B cetu  HWHtepHer. CepBucsl  MHTEepHeTa.
I'eonndopmarmonnbsie cucTeMbl. ['€0IOKAIIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHU
(Hanmpumep, JoKalus MOOUJIBHBIX Telne(OHOB, OMNpPEACIICHUE 3arpy>KeHHOCTU
aBTOMarucTpasiei), ”HTEpHET-TOProBsi, OpOHHUPOBAHUE OMIIETOB M TOCTUHHII.

l'ocynapcTBeHHBIC AJEKTPOHHBIE CEpBUCHI U yciyru. ColuaibHbIE CETH —
OpraHu3aIs KOJUIGKTUBHOTO B3aMMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
OTUKET: TIpaBWJIa TOBeACHUsS B KuOepmpoctpanctBe. [IpoGiema moaauHHOCTH
noytydeHHOU nHpopManmu. OTKPBITEIE 00pa30BaTEeILHBIE PECYPCHI.

TexHOreHHbpIe U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIC C HCIOJIb30BaHUEM
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHOJIOrui. OO1mue mpobsieMbl 3ailuThl
uanpopmanm  u  uHGOpMaIrMOHHOM  Oe3zomacHocTtu. CpencTBa  3alIMTHI
UHPOpMAIIMK B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSIX M aBTOMATHU3MPOBAHHBIX
nHPOPMAIIMOHHBIX  cucTeMax. [IpaBoBoe oOecrieyeHue HMHGPOPMAIIMOHHOM
0€30MacHOCTH.

[IpenorBpamieHue HECAaHKIMOHUPOBAHHOTO OOCTyNa K  JIMYHOM
KOH(UIEHIIMATFHOU MH(OpPMAIUKU, XpaHsIIIecs Ha MEePCOHATbHOM KOMIIBIOTEpE,
MOOWIIBHBIX yCTpoHcTBaxX. BpemoHocHoe mporpaMMHOe oOecredeHrue U CIoCOObI
O00prOBI ¢ HUM. AHTHUBHpPYCHBIE Mporpammbl. OpraHu3amus JUYHOTO apXuBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxvBa.

[udpoBanne ngaHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBIC IIHQPBHI.
Mudper mpocroit 3amensbl. I[ludp Leszaps. udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnueckue 0CHOBbI HHPOPMATHKHI

Nudopmarus, nannaeie u 3HaHus. MHboOpMamoHHbIe MPOIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKpETHbIE BEIWYMHBI W CcUTHaiIbl. Heob0xoauMocThb
JUCKpeTH3aluu WH(pOpMalNK, MpEeJHA3HAYEHHON [JIsi XpaHEHWs, Iepeladyd u
00paboTKH B UPPOBHIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEpPaBHOMEPHBIE  KOJbI.
JlekoaupoBaHre COOOIIEHUM, 3aMKMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOOB.
Ycenoue @ano. IlocTpoeHHe OOHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. Enunuiibl u3MepeHust Konudectsa uHbopmanuu. AndaBUTHBIA MOIXO0M K
OLICHKE KOJInYeCTBa MH(OPMALIUH.



Cuctembl cuucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JPOOHBIX 4YHCENT B
MIO3ULIMOHHOW cucTeMe cuucieHus. CBONWCTBA NO3WLIMOHHOW 3alMCH YHUCIIA:
KOJIMYECTBO U(P B 3aMHUCH, NMPU3HAK ACITUMOCTH YUCJIa Ha OCHOBAaHUE CHCTEMBI
CUUCIICHHS. AJITOPUTM MEPEBOJIA LEJOTO YKCia U3 P-MYHON CUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJTOpPUTM IMepeBoja KOHEYHOW P-uuHOW npoOu B AECATHUHYIO.
ANTOpUTM MEpeBOJa LEIOT0 4YHcia U3 JECITUYHOW CUCTEMBbI CUUCIEeHUs B P-
nyHyo. IlepeBox KoHewHOW pecsTMUHONW npoOu B P-uunyro. JlBouuHas,
BOCbMEpPUYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBSI3b MEXIY HUMHU.
ApudmeTndyeckre omneparuyd B TMO3UIHMOHHBIX CHCTEMax CYHUCICHUsS. TpoudHas
YpaBHOBEUICHHAs! CUCTEMA CUUCIIEHHUS. JIBOUUHO-AECITUYHAS] CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Komupoka ASCII. OpHoOaiiTHBIE KOAUPOBKHU.
Crangapr UNICODE. Koauposka UTF-8. Ompenenenne HHPOPMaLKOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KonupoBanue  umzoOpaxenuii. OrneHka  UHPOPMAIMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX TIPH 3aJJaHHBIX pPa3pelieHrud U IITyOUHe KOJAUPOBAHUS 1IBETA.
IIBeToBrie MOnenu. BekropHoe koaupoBanue. dopmartbl rpadudeckux ¢ansos.
Tpéxmepnas rpaduka. OpakranbpHas rpaduka.

Konuposanue 3Byka. Ornienka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 3aJIaHHBIX YaCTOTE TUCKPETU3AIMU U PA3PAIHOCTA KOJIUPOBAHMUS.

Anreb6pa noruxu. [lonsTue BbICKa3bIBaHMs. Bpicka3zbiBaTenbHBIE (QOPMBI
(npenukatel). KBaHTOpHI CyIIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepauuu. Tabmuibl UCTUHHOCTU. Jlormyeckue BBIpaKEHMUS.
Jlornueckue ToxkzaecTBa. JlOKa3aTenbCTBO JIOTMUECKUX TOXKAECTB C IOMOILBIO
Ta0JIUIl UICTUHHOCTH. Jlornueckue oneparyu 1 ornepanuu HaJ MHOKECTBAMHU.

3akoHbl anreOphl JIOTMKW. OKBUBAJICHTHBIE MPeoOpa3oBaHUs JOTHMYECKHUX
BbIpaKEHUM. JIornueckre ypaBHEHHUS U CUCTEMbBI YPABHCHU.

Jlorndeckue QyHKIIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOYKHBIX JIOTUYECKHUX
GyHKIUH OT KOJIMYecTBa apryMeHTOB. [loHbIe cCTeMbI JTOTHYECKUX (PYHKITUH.

Kanonnueckue  gopmbl  mormueckux — BoIpakeHumil.  CoBepIilieHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMajibHbIe (OPMBI, aAJITOPUTMBI KX
MIOCTPOEHHUSI IO Ta0JUIIE UCTUHHOCTH.

Jlorndeckue »JIEMEHTBI B CoOCTaBe Komibiotepa. Tpurrep. Cymmatop.
MHoropa3psanbeii cymmarop. [locTpoeHne cxem Ha JIOTMYECKHX JJIEMEHTax IO
3a/IaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3aluCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTHYECKOU CXEME.

[IpeacraBneHne UENbIX 4YKMCEN B MNaMATH KoMIibioTepa. OrpaHUYe€HHOCTb
AVana3oHa 4YUCEeJ IMpPU OTPAaHMYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHoON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT. J[BOMYHBIM
JOTMOJTHUTEIbHBIM KOJI OTPULATEIIbHBIX YU CET.



[loObutoBble norumyeckue omnepauuu. Jlornueckuid, apudmeTHyecKuii u
nuknndeckud  casuru.  llludpoBanume ¢ mnomomipl0o MOOUTOBOM — omepanuu
«uckmoyaromee NUJIN».

[IpencraBneHne BeLIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEepa. 3Hayamias
4acTh M MOPSAOK uucia. J[Mana3oH 3HaUY€HUI BEIIECTBEHHBIX uncel. [TpoliaemMbl
XpaHCHUsl BEIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OIPAHMYCHHEM KOJUYECTBA
pa3psnoB. BrlmonHeHue omepamnuil ¢ BEIIECTBEHHBIMU YHCJIAMHU, HAKOIUICHUE
OIKOOK MPU BBIUUCICHUSIX.

AJITOPUTMBI U MTPOTPAMMHPOBaHMNE

OrnpenienieHne BO3MOXKHBIX PE3yJIBTATOB pabOThI MPOCTEUIINX AJITOPUTMOB
yIOpaBJICHUSI HWCIOJHUTEISMH M BBIUUCIUTEIBHBIX alIropuTMoB. OrnpeneneHue
UCXOJTHBIX JIAHHBIX, TIPU KOTOPBIX AJITOPUTM MOKET JIaTh TPEOYEeMbIil pe3yibTar.

Otanbl pelIeHus 3a7ad Ha KommbloTepe. MHCTpymMeHTaldbHBIE CpENICTBA:
TPAHCHATOpP, OTIAAUUK, TpoduaupoBmuK. Kommuiasius ©W UHTEpHpeTaIus
nporpamMm. BupTyanbHbie MalIvHBbI.

NuterpupoBanHas cpena pa3paboTku. Meroasl OTIaAKU MPOTPaAMM.
Ucnonw3oBanue TpaccupoBouHblx Tabnuil. Otnagounblii BbIBOA. [lomaroBoe
BBITIOJIHEHUE TIporpaMMbl. Touku octaHoBa. [IpocMOTp 3HAUEHUI TEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYNCIICHHbIE, BEIIECTBEHHbIC, CUMBOJIbHBIC, JIOTMUYECKHE. BerBieHus.
Cnoxnpie ycnoBus. Ilukimer ¢ ycioBuem. [LlUkiabl 1O HEpeMEHHOM.
B3anmo3aMeHs€eMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHHE IUKIA C HUCIOJIB30BAHHEM 3apaHee ONpPEAEIIEHHOTO WHBApHUAHTA
UKJIA.

JIoKymMeHTHpOBaHuUE MpOrpaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl U HHCTPYKILUHU JJIS1 [TOJIb30BATEIIA.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alUCAHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHUCICHMs: pa3OWeHHe 3amich 4YuCia Ha OTHAeJIbHBIE UUDpHI,
HAaXOXJEHUE CYMMBI W TpoM3BeJeHUs LU(Dp, HAXOKIACHUE MaKCUMaIbHOU
(MUHUMATBHON) TTUGPHI.

Haxoxnenue Bcex MpoCThIX YUCEN B 3aJlaHHOM Auanasone. [IpeacrtaBieHue
yycia B BUJE HAOOpa MPOCThIX COMHOXKUTENEH. ANTOPUTM OBICTPOIO BO3BEIICHHUS
B CTEMEHb.

O0paboTka naHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie U TBOMYHBIE (HAMITHI.
daitnoBeie TiepemeHHbIe ((aitoBbie ykazatenn). Urenme u3 (aitna. 3anmuck B
dari.

Pa36uenue 3amaun Ha moa3anaun. [TogmporpamMMmel (TIporieAypsl U GYHKIIHH).
Pexypcusi. PekypcuBHble 00beKkThl ((dpakTasibl). PekypcuBHbIE TpOLEAYpHl U
dbynkuun. Mcnonb3oBanue cTeka A OpraHu3aliyi peKypCUBHBIX BBI30BOB.



Hcnonb3oBaHue CTaHOAPTHOW OWMONMOTEKH s3bIKAa MPOrPAMMHUPOBAHMSL.
[Toakmtouenne  OUOAMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOIUTENCH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie Metonpl. TouHoe ¢ TPUOMIKEHHOE pEIICHUS 3aJayu.
UucneHHble METO/BI PEIICHUS YpaBHEHUI: MeTo ] nepedopa, METO1 MOJIOBUHHOTO
nenenus. [IpubnmxEHHOE BBIYMCIEHUE IJIMH KPUBBIX. Bpluucienue miomaaei
buryp ¢ MOMOIIBI YHUCICHHBIX METOJOB (METOJ MNPSIMOYTOJIbHUKOB, METOJ
tpaneuuii). Ilonck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHOM
METOJIOM MOJIOBUHHOTO JIEJIEHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHBIE  (QYHKIMH  s3bIKa
IporpaMMHUPOBaHUS Il OOpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMUYECTBA TMOABICHUM CUMBOJIAa B CTPOKE,
pa3OureHue CTPOKM Ha CJIOBA MO MPOOETBHBIM CHMBOJIAM, IOWUCK MO CTPOKH
BHYTPU JIAHHOW CTPOKH, 3aMEHA HAWJACHHOM NOACTPOKM Ha APYI'YyK CTPOKY.
['enepamust Bcex CJIOB B HEKOTOpPOM aiipaBUTE, YIOBIETBOPSIONIUX 3aJaHHBIM
orpanndenusiM. [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W TIOCJIEIOBATEIBHOCTH YHCEN. BbrunciieHne 0000mEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MAaCCUBa WM YUCJIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
IPOU3BEICHHS, CPEHEr0 apU(PMETHYECKOTO, MUHUMAIBHOTO U MAaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YIOBIETBOPSIOIMIMX 33aJaHHOMY YCIIOBHIO).
JInHEeWHBIN ITOMCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka ogHOMEPHOro MaccuBa. IIpocTble METOABI COPTUPOBKU (METON
nmy3bIpbKa, METOJ BbIOOpa, COPTHpPOBKAa BcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka maccuBa (anroput™ QuickSort). JIBoumuHBIN MOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHbIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00PaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa MO 33a/IaHHBIM ITpaBHIIaM,
MIOUCK 3JIEMEHTAa B ABYMEPHOM MAacCHUBE, BHIYMCICHUE MakCUMyMa (MUHMUMYyMa) U
CyMMBI 3JIE€MEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCCHBA.

NupopmMannoHHbIe TEXHOJIOTHH

TexcroBeiii mporieccop. PemaxtupoBanme u QopmarupoBanue. [IpoBepka
opdorpadum u rpammartuku. CpencTBa TOWCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonb3zoBanue  crtuieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JIOKYMEHTaMH.
NHCcTpyMEHTBl pelieH3upOBaHUsl B TEKCTOBBIX Ipoiieccopax. OOMayHble CEPBUCHI.
HenoBas mepermmcka. Pedepar. IlpaBuna 1MTHpOBaHUS HCTOYHUKOB U
opopmiieust Oubnuorpaduyeckux ccpuUiok. OdopmieHue crucka TuTepaTyphbl.
3HAKOMCTBO C KOMITBIOTEpPHOW BEPCTKOW TEKCTa. TE€XHMYECKHE CpPEACTBAa BBOAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PENAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.



Ananu3 naHHbIX. OCHOBHBIE 3aJjayd aHalIM3a JaHHBIX: MPOTHO3WPOBAHUE,
KJIacCu(pUKanus, KIacTepu3alus, aHaau3 OTKIOHeHHH. IlocnenoBaTenbHOCTD
pelIeHus 3a7a4 aHajgu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OILICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHHUE MOJENHU, NpeoOpa3oBaHUE JAHHBIX,
BU3Yyalu3alMsl JAaHHBIX, UHTEpPIpeTalus pe3ynbTaToB. [IporpaMMmubie cpeactsa u
MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEICTaBlIeHUs JaHHBIX. bosbline naHHbIE.
MammaHoe o0yuenue. IHTennekTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOdul. BbruuciieHue cymMMmbl,
CpeaHero apupMeTHIeCKOro, HanboIbIIEro (HAMMEHBIIIET0) 3HAUEHUs AUAaINa30Ha.
Boruncnenne koagduimenta Koppemsuuu JByX psAAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KPYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHUM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHWe YpaBHEHHMH C MOMOIIBI0 [oA0Opa mapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro peuieHusl B 3a/laHHbIX ycioBusx. LleneBas
¢yHkius, orpanuyeHusi. JlokanbHble U TI00aNbHBIM MUHUMYMBI II€JIEBOM
¢yHkiuu. Pemenue 3a1a4 oNTUMU3AINEI C TTOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTnyeckre 0CHOBbI HH(POPMATHKH

TeopeTnueckue mMOAXOABI K OIEHKE KOJIMYECTBA HHPOpMalUU. 3aKOH
agnutuBHOCTH WH(popmaruu. @opmyna Xapmim. MHopmainus u BepOsSTHOCTD.
®opmyia [llenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmel cxaTusi JaHHBIX C TOTEPSIMU. Y MEHbIICHUE
IyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien airoputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HUKHOBEHHUS OMIMOOK TIpU Tmepenadye JaHHbIX. Konbl, MO3BOJISIONINE
OoOHapy>KMBaTh M HUCIHPABIATH OIMIMOKH, BO3HUKAIOIIME TpPHU Tepeaade JTaHHBIX.
Paccrosnue Xsmmunra. Koguposanue ¢ noBropenneM 6utoB. Kojabl XoMMHHTa.

Cuctembl. KoMIIOHEHTBI cuUCTEMBl W HUX B3aumoneiicTBue. CUCTEMHbIN
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenun u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOMAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzainms
MPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM st
BOCIIPUATHS YelIoBeKOM. ['padrueckoe mpecTaBieHue JaHHBIX (CXEMbl, TaOIuUIIbI,
rpadukn).

I'padbl. OcHoBHble noHsATUS. Bunbl rpadgos. Onucanue rpadoB ¢ MOMONIbIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue



AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaimu3oM rpadoB (MOCTpoOeHUE
ONTUMAJIBLHOTO TYTH MEXIY BepIIMHAMU Tpada, OmpeAeiceHUue KOJIMYeCTBa
pa3IUUHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO
rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00Xxoja Jepena.
[IpencraBienne apupMeTUUECKUX BhIpAXKEHUN B BUJIE AepeBa. [IUCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ nojiHoi nHdopmarueit. [loctpoenue nepera nepedopa BapruaHTOB,
OMHUCaHUE CTPATEruu UTPhl B TAOIUYHON (hopMe. BhIUTphIlIHbIE U IPOUTPHIIITHBIC
MO3UIIMK. BBIUTPHINITHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOTo MHTesuiekTa. CepBHCH MAalIMHHOTO NEpeBojAa U
pacrio3HaBaHus ycTHOM peuun. KornutusHbie cepBuchl. MneHTudukanus u mouck
U300paKeHUH, pacrio3HaBaHHE JIULL. Camoo0byyaromiuecs CUCTEMBI.
NckyccTBeHHBI WHTE/UIEKT B KOMIBIOTEPHBIX HMrpax. Mcmonb3oBaHue METOI0B
UCKYCCTBEHHOTO MHTEJJIEKTa B oOyuarmux cucremax. VcrnosbzoBanue mMeTo0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboToTexHuke. HTepHer Bemiel. [lepcrekTHBEI
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUICKTYaJIbHBIX cUCTeM. HelipoHHbIe ceTH.

AJITOPUTMBI U MPOTPAMMHPOBaHHE

dopmanuzanus — MOHATHS — anroputMa.  Mammnaa  TelopuHra  Kak
YHUBEpCAIbHAS MOJAENb BeuucieHu. Tesuc Uépua—TrropuHra.

OneHka CIIOKHOCTU BbIUMCIEHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOM
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
ACUMIITOTUYECKOW  CII0)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepsl pa3IUYHBIX —aJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

Ilouck mOpoCTHIX 4MCENl B 3aJaHHOM JUAala30HE C IOMOILIbI alropuT™Ma
«pemieto DparocheHar.

MHuoropa3psAHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu (accollMaTWBHBIE MACCHBBI, OTOOpaKeHHsI). XOII-TaOJIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TPaBWIBHOCTH CKOOOYHOTO BBIpaXKEHUA. Bprumcienue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCTHUKCHON (popme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisi BpEMEHHOIO XpaHEHUs JaHHBIX.

Anroput™mbl Ha rTpadax. I[locTpoeHMe MHHUMAIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBS3HOTO HEOpPUEHTHUPOBaHHOTO rpada. KomamdecTBo paszamyHbIX
MyTel MEXy BEpIIMHAMHU OPUEHTUPOBAHHOIO AlMKIMYECKOTO rpada. AIroputm
JIeHKCTpBI.

JepeBbs. Peanmn3anus aepesa ¢ TOMOLIBIO CCBUTOYHBIX CTPYKTYp. [IBOonuHbBIE
(bunapubie) aepeBbs. I[locTpoenuwe nepeBa s 3alaHHOTO apUPMETUUYECKOTO
BbIpakeHusi. PexypcuBHbIE aaropuTMbl o0xojaa nepeBa. Vcnonb3oBaHue cteka u
odepeau Iy 00X0/1a JiepeBa.



JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad C
COXPAHEHUEM MPOMEKYTOUHBIX PE3YyJIbTaTOB. 3aJaud, PEIIAEMbIE C MOMOIIBIO
JMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMH3ALUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpoBaHuU. OOBEKTHI U
kjaccbl. CBoMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, Hacae10BaHue, MOJIUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
nojp3oBaresisi.  Mcnonb30oBaHME TOTOBBIX — YIPABISEMbIX  JJIEMEHTOB  JUIS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaagurmax
IporpaMMHUPOBAHUS.

NupopmanoHHbIE TEXHOJIOIHH

Ortanbl  KOMIIBIOTEPHO-MATEMaTHYECKOTO  MOJCIHUPOBAHUS:  [MOCTAaHOBKA
3ajayu, pa3paboTka  MOJENH, TECTUPOBAHHWE  MOJEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICITUPOBAHHUS.

Jluckpetuzanyss NpU MaTEMaTHUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
nporeccoB. MopenupoBaHue JIBUXKEHUSA. MojenupoBaHue  OUMOJIOTHYECKHX
cucteM. MaremaTuyeckue  MOAEIM B DKOHOMHUKE.  BBIUMCIHTENbHBIE
AKCHEPUMEHTHI C MOJICIISIMU.

O6paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX MApaMeTpPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHeie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanumoHHOE
mMonenupoBanre. CUCTEMBI MACCOBOT'O 0OCITYKHBaHUSI.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabmmia — TpeAcTaBICHUE
cBefeHuil 00 ogHOoTMHHEIX oOBekTax. Ilose, 3ammch. Kirou TaGaumel. PaGota ¢
roToBOl 0a30if naHHBIX. 3amojgHeHWe 0a3bl naHHbIX. [loWCK, cCOpTUpOBKA U
bunbTpanug MaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpamH.
Boluncnsiembie moss B 3ampocax.

MHororabnuunbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuit kimrou. IenocTHOCTH 6a3bl JaHHBIX. 3aPOChl K MHOTOTA0JWYHBIM Oa3am
JAHHBIX.

Nutepner-ipuiioxenus. 1lonaTre o cepBepHOM U KIMEHTCKOW 4acTAX cauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackansubix Tabnun ctuwiei (CSS). Cuenapuu Ha si3bike JavaScript.
®opMbl Ha BEO-CTpaHHUIIE.

Pa3melnenne BeO-caliToB. ¥Ycayra xocTuHra. 3arpy3ka GaiioB Ha CailT.

BBoa n300pakeHHIl ¢ KCMOIB30BAaHUEM PA3TUYHBIX HU(POBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoicTB). I'papuueckuit penakrop. Paspemenne. Kanpuposanue. Ucnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainsl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiurocTpamuil 1as BeO-calTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. I[lpumutuBbl. HM3MeHeHue mopsaka >JIE€MEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuansl. MonaenupoBaHHEe HMCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyanbHON
PEaNBHOCTHU U JOTIOJIHEHHON PEAIBHOCTH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  PE3yJabTaThl  OTPAXAIOT TOTOBHOCTH M CIIOCOOHOCTH
00yJarommxcss PYKOBOACTBOBATHCS CPOPMHUPOBAHHOW BHYTPECHHEH MO3UITHCH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHCHTAIlMH, MO3UTHUBHBIX BHYTPCHHHUX
yOeXKJIeHNH, COOTBETCTBYIOIIUX TPAJAUIHUOHHBIM [EHHOCTSAM POCCHHUCKOTO
o0IecTBa, paclIMpeHue KU3HEHHOTO OTBITa U OIBITAa JCATEIHPHOCTH B IPOIECCE
pealM3anuyd  CpEICTBAaMU  y4eOHOTO TIpeMeTa OCHOBHBIX  HaIpaBIICHUH
BOCITUTATEIBHON JEATETHHOCTH.

B pesynbraTe wu3ydeHus HHPOPMATHKHM HA YPOBHE CpPEIHEr0 OOIIETro
oOpa3oBaHus y oOydaromerocs 0yayT copMUPOBaHBI CIEAYIONINE JTHYHOCTHBIC
PE3YNIbTATHI:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

OCO3HAHHWE CBOWX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHAa W TIPaBOMOPSAKA,  COONIOJEHWE  OCHOBOMOJATAIONIMX  HOPM
nH(OPMAITMOHHOTO TTpaBa U WH(GOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HJEOJIOTHH OKCTPEMHU3Ma, HAI[MOHAM3Ma,
KCeHO(OoOMHN, AUCKPUMHUHAIIMK 110 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHATBHBIM MTPU3HAKAM B BUPTYaJTbHOM MPOCTPAHCTRBE;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:



[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACIEIUI0, TOCTHxKeHusiM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHUsIX, IOHUMaHuE 3HAUCHUSI MHPOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJE B
cetu MuTepHer;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OJCTETUKY HAY4YHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIOCOOHOCTh BOCHPUHUMATH Pa3JUYHBbIE BUJIBI HMCKYCCTBA, B TOM YHCIIC
OCHOBaHHOT'O HA MCIOJIb30BAaHUM UH(GOPMAIIUOHHBIX TEXHOJIOTHIA;

5) pu3nvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh  370pOBOTO M  Oe3omacHOro  obOpasza  KHU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JIOPOBBIO, B TOM 4YHCJIE 3a CYET
coOmtoieHus1 TpeOoBaHUM 0€30MacHON IKCIUTyaTallMi CPEICTB MHPOPMAIIMOHHBIX
¥ KOMMYHHKAIITUOHHBIX TEXHOJOTHIA;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOW [JESITENIBHOCTH TEXHOJOTMYECKOM U COLHUAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

uHTepec K cdepam MpodecCHOHATBHON AESTENbHOCTH, CBS3aHHBIM C
MHPOPMATUKOM, TMPOTpaMMHUPOBAHHEM H HHPOPMAIMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIDKCHUAX HAYKH WHOOPMATHKKA W HAYYHO-TEXHUYECKOTO
mporpecca, yMeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuun u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pemieHusi, B TOM YHCIE C Y4E€TOM BO3MOXKHOCTEH  WH(OpPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAYKH, JOCTHKEHHUSIM Hay4YHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET IMIOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
MH(QOPMALIMOHHBIX MPOILIECCOB M HUHPOPMAIMOHHBIX TEXHOJOTUW B YCIOBHUSIX
g poBoi TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U MCCIIEIOBATENILCKYIO IESITENIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.



B mpounecce nOCTHMXKEHUS TUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPAMMBI
nmo wuHpopMaTuke y OOYy4YaIOIIUXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
MHTEJUIEKT, Mpe/roiararonui copMUpPOBAHHOCT:

CaMOPETyJIMPOBAHUSA, BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTUPOBAThCA K
AMOIMOHATLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKIIOYAIOMIEH CTPEMIIEHUE K JTOCTHKECHUIO LIEJIU U
yCIIEXY, ONTUMHU3M, WUHUIMATUBHOCTb, YMEHHUE IE€UCTBOBATh, MCXOAS M3 CBOUX
BO3MOXKHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATEHOE COCTOSHUE
JPYTUX, YYUTBIBAThH €T0 MPU OCYIIECTBICHUH KOMMYHUKAIIMHU, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe wu3ydyeHus HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus y oOyuarwomerocs OyayT chOpMUPOBaHBI MeTalpeaMETHBIC
pPE3yNbTAThl, OTPAKEHHBIE B YHUBEPCAJIBHBIX yUEOHBIX NEUCTBUSIX, a UMEHHO —
NO3HABaTeIbHbIE YHUBEpPCAJIbHBIE Y4YeOHBbIE JEHCTBUSA, KOMMYHUKATHBHBIC
yYHUBEpPCAJIbHbIE Y4YeOHbIE NEHCTBUS, PETYJISATUBHBIE YHUBEpPCAIbHbIE YydeOHBIE
JEHCTBUS, COBMECTHAS ACSTEIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA

1) 6a30Bble JJOrHYecKHe AeidCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTAHABJIMBATh CYIIECTBEHHBIM MMPU3HAK WM OCHOBAHUS JJIi CpaBHEHUS,
KJ1accupuKaIuu 1 0000IICHHS;

OmpeAessaTh ILeNu ACATCIbHOCTH, 3aJaBaTh IMapamMeTpbl W KPUTEPUU HX
JIOCTHKECHUS;

BBIABJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paCCMAaTPUBAEMBIX SBJICHUSX;

pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMaTEepHUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JEATCIHHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJICACTBUM AEATCIHBHOCTH;

KOOPJAWHUPOBATh W  BBHIMIOJHATH pabOTy B  YCIOBHSX  pPEalbHOTO,
BUPTYQJILHOTO M KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HESHHBIX MPOOJIEM.

2) 0azoBbIe HCCJIEI0BATENbCKHE TeHCTBHS:



BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ/IOB MO3HAHMS;

OCYIIECTBJISITh PA3IUYHbIE BHUJBl JIESITEIBHOCTH MO TOJYYEHHUIO HOBOTO
3HaHUS, €ro HMHTEPIpEeTalny, MPeoOpPa30BaHUI0 W MPUMEHEHHUIO B Pa3IMUHBIX
y4eOHBIX CHUTYallUsiX, B TOM 4YHCIE MPH CO3JaHUM YYEOHBIX M COIHMAJIBHBIX
MIPOCKTOB;

dbopMupoBaTh HAYYHBIM TUI MBIILUICHUS], BIAJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSITHUSAMHU U METOJaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbLHOU
NESATeIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus,, HaXOJAUTh apryMEHThI JUIS JOKa3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh TIOJYyYCHHBIE B XOJAEC peIIeHUs 3aJaud Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJIC€HANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B TPO(PECCUOHATIBHYIO CPEAY;

YMETh TMEPEHOCUTh 3HAHHUS B IMO3HABATENbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpeJiaraTb OpUTrHHAIbHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQ/ICTh HABBIKAMH TMOTY4YEHUSI WH(GOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJIbHO  OCYILECTBJISITh  IOWCK,  aHalu3, CUCTEMaTU3alul0 |
MHTEPIPETANNIO HHPOPMALIUK PA3TUIHBIX BUIOB U (OPM MPEACTABICHHUS,

co3dgaBaTh TEKCTHI B pPa3IM4HbBIX ¢dopmarax ¢ yu€TOM Ha3HAYCHUS
uHDOpMaAIIMM U TEJIEBOM  ayJWTOPUM, BHIOWpas ONTUMAIBHYIO  (GOpMy
MPEACTABICHUS U BU3YyalU3aluu;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMAaIMH, €€ COOTBETCTBHE
MPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMAM;

UCTIONIb30BaTh  CPEACTBA  HMH(POPMAINMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AI[MOHHBIX
3a7a4 € COOJIOACHUEM TpeOOBaHUN DJProOHOMHMKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, PECYpCOCOEpEeKEeHHsI, TMPABOBbIX W  OATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;



BJIAJE€Th  HABBIKAMU  pACHO3HABAHUS U 3alUTBl  UH(OpMAaINH,
MH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1elCTBUSA

1) o0enme:

OCYIIECTBIISITh KOMMYHHKAIIUKA BO BeeX chepax KU3HM;

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, TOHUMATh 3HAYCHHUE
COIMAJILHBIX 3HAKOB, PAacIO3HAaBaTh MPEANMOCHUIKM KOHQIMKTHBIX CHUTYyalldd |
CMSATYATh KOH(IJIUKTHI;

BJIQJICTh  PA3IUYHBIMH  CHIOcOOaMU  OONICHWST W B3aUMOJICHCTBHSI,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOHPJIIMKTHBIC CUTYAIUH;

pa3BEPHYTO M JIOTMYHO HW3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAs 1eATEJIbHOCTD:

NOHMMATh M HCIIOJIH30BaTh MPEHMYIIECTBA KOMAHIHON M HWHJIWBHIyaJIBHOM
paboThI;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBHUH C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJIEKTHUBA;

OPUHUMATh 1€  COBMECTHOM  JESTENBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JIEUCTBUSI MO WX JOCTHXKEHHMIO: COCTaBIATH IUJIaH JEUCTBUM,
pacnpenensiaTh poiu ¢ Y4ETOM MHEHHUH Y4YaCTHUKOB, OOCYXIaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKIOTO y4YaCTHHKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLICGHWBATh HWJEHU C TO3UIMU HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE yUeOHbIE 1eHCTBHS

1) camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISITh MO3HABATEIBHYIO JCSITEIBHOCTD, BBISBISATH
poOIeMBbI, CTaBUTh M (HOPMYTUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
JESITETHPHOCTH U )KU3HCHHBIX CUTYAIUsX;

CaMOCTOSITETTLHO ~ COCTABJIATh IUTAH PEIICHUS TPoOJeMbl €  Y4ETOM
MMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHUM

JlaBaTh OTICHKY HOBBIM CHUTYAITUsIM;

pacMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH
3a pericHue;



OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIX YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJaJ€Th  HaBbIKAMU  IIO3HABAaTEIbHON  pedieKkcud Kak  OCO3HaHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTyalluu, BbIOOpa
BEPHOTO PELIEHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS N0 UX CHH)KEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH aHAIU3E PE3YIbTATOB
NEATENbHOCTH.

3) npuHATHSA ce0s U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO JPYIHMX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

B mpomnecce m3ydenuss xkypca umHpopmaruku yriayonéHHoro ypoBHs 6 10
Kiacce oOydalmuMUCS  OyAyT JOCTUTHYTBI  CIICAYIOIIHWE  IPEIMETHBIC
pe3yabTaTHI:

BJIQJICHUE TIPEJCTABICHUSAMH O POJH HHPOpPMAIMM M CBSI3aHHBIX C HEH
IPOIIECCOB B TIPUPOJE, TEXHHKE W OOIIECTBE, TIOHATUSIMHU «HUH(MOPMALUSY,
«MHQOPMAIIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbIi AGHeKTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMa YIIPABICHHUSIY,

BJIQJICHHE METOJaMH Toucka wuHpopmarmu B ceTu HWHTEpHET, yMeHmHe
KPUTHUYECKU OIICHUBATh WH(OPMAIINIO, TTOJIYICHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbINNE JaHHBIC, MPUBOJAUTH MPUMEPHI
UCTOYHUKOB WX TIONYYCHHS ¥  HAMNpaBIEHUS  HUCIIOJB30BaHUS, YMEHHE
KJacCH(UIIMPOBATh OCHOBHBIE 3a/lauyd aHaNIW3a JaHHBIX (IIPOTHO3UPOBAHUE,
Kiaccuduranus, KJIaCTepH3aIus, aHanu3 OTKJIOHEHUH ), MOHUMATh
MOCJICTIOBATEIFHOCTD PEIICHUS 3a7a9 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKa W OIICHKAa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOSCHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YATU3aIlHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;



MMOHMMAHHE OCHOBHBIX MPUHIMIIOB YCTPOMCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOUIIBHBIX KOMIIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJOTUH;

BJIAJICHUE HABBIKAMH PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TIPOTPaMMHOIO OOEeCleueHHs] ISl PelIeHUs y4eOHBbIX 3aj1ad 1o
BBIOpPaHHOU Ccrieluannu3aluu;

HaJIM4ne MPEJACTABICHUNA O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MHUpe, 0 6a30BBIX MPUHITUIIAX OPraHU3alUUd U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTtedd, o0 OOmMMX NPHUHIUINAX pa3pabOTKu W (PYHKIUOHUPOBAHHUS HHTEPHET-
IIPUIIOKEHU;

NMOHUMAHUE Yrpo3 HWH(POPMAIMOHHOW OE30MaCHOCTH, HCIOJb30BAHUE
METOJAOB U CPEACTB NPOTUBOJCUCTBUS OTUM yrpo3am, COOJIIOJCHUE Mep
06e30MacHOCTH, MPEJOTBPALIAOIINX HE3aKOHHOE PACIPOCTPAHEHHE MEPCOHATBHBIX
JAHHBIX, COOJII0ICHNE TPEOOBAaHUN TEXHUKN 0€30MaCHOCTH U TUTUEHBI pU padboTe
C KOMIIBIOTEpAMH U APYTUMHU KOMITIOHEHTaMU MUGPOBOTO OKPYKECHHUsI, TOHUMAHUE
IIPaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX MporpamMM, 0a3 JaHHBIX H
paboThl B cetn UIHTEpHET;

NMOHUMAHUE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMU PA3JIMYHBIX BHUJOB
uHbOpMAIIKM, YMEHHE ONpeNesITh HHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETHU3aluH,
YMEHUE ONpPENENIATh CpPEIHIOK CKOPOCTh IMepeJayd JaHHbIX, OLEHUBATh
U3MEHEHHE BpPEMEHHU Iepefauyd MpU HM3MEHEHUH HHPOPMAIMOHHOTO 00bEMa
JAHHBIX U XapaKTEepPUCTHK KaHaja CBA3U;

YMEHHUE HCIOJIb30BaTh NIPU PEIIEHUU 3aJa4 CBOMCTBA MO3UIMOHHOMN 3alUCH
YHUCeN, aJrOPUTMa OCTPOEHHUS 3aMMCH YUCIa B TO3ULIMOHHOW CUCTEME CUHUCIICHHS
C 3a/laHHbIM OCHOBAaHHMEM M TOCTPOEHHUS YUCIIA MO CTPOKE, COAEpKalled 3amuch
ATOr0 4YHucia B MO3UIUOHHON CHCTEME CYHUCJIEHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHUE BBIMOIHATh apu(PMETHUYECKHUE OIepalud B TO3UIIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHATH MPEoOpa30BaHUsl JOTUYECKUX BBIPAKEHUU, WCIONIB3YS
3aKOHbl ~aireOppl JIOTMKA, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAXKEHHUE B
JTU3HIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJbHBIX (pOopMax 1Mo 3aJaHHOW TaOiuIle
HUCTUHHOCTH, HWCCIEN0BaTh 00JIaCTh MCTUHHOCTH BBICKA3bIBAaHUS, COIEPKAIETO
MepEMEHHbIE, pelIaTh HECTI0KHbIC JIOTHUYECKUE YPABHEHHS U CUCTEMbl YPABHEHUI;

NOHMMaHHe 0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOMU
uHpopMarmu (3amvch YWCeN B TO3UIIMOHHOW CHCTEME CUWCIICHUS, HAXOXKIICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JAHana3oHe, 00padoTka MHOTOPa3psiAHBIX IEbIX
YuCes, aHallu3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJlrOPUTMOB
(cymMMupoBaHHE D3JIEMEHTOB MacCHBa, COpPTUPOBKA MaccHBa, IepeOOpHbIe



QJIITOPUTMBI, TBOMYHBIM MOWCK) W MPUBOJIUTH MPUMEPHI HECKOIBKUX AITOPUTMOB
pa3HOM CIOXKHOCTH JJISL PEIICHUS] OJTHOW 3aauH;

BJIaJICHUE YHUBEPCAIBHBIM S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMAU O O0a30BbIX THIAX JaHHBIX U
CTPYKTypax /JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPaBISIOUINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh aHAIW3 MPEIIOKCHHON MPOrpaMMBbI:
OTIPENIETISATh PEe3yAbTaThl padOTHI MPOTPAMMBI TIPU 33JaHHBIX MCXOJHBIX TAaHHBIX,
OTIpEeNENATh, MPU KAKUX HCXOAHBIX JaHHBIX BO3MOJKHO TOJyYeHHE yKa3zaHHBIX
pe3yabTaTOB, BBISABISATH JaHHBIC, KOTOPbIE MOTYT MPUBECTH K OMIMOKE B padboTe
IporpamMMmbl, (HOPMYIUPOBATH MPEJIOKEHHS TI0 YIYUYIISCHUIO TPOTPAMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTpPAIIMOHHBIE MaTEPHUaJbl C UCTIOIB30BAaHINEM BO3MOXKHOCTEH COBPEMEHHBIX
POTPaAMMHBIX CPECTB U OOJAYHBIX CEPBHCOB;

YMEHHE MCIOJB30BaTh JICKTPOHHBIC TaOIUIIBI U aHAIN3a, TPECTaBICHUS
u  o0pabOTKM  maHHBIX  (BKJIIOYAsh  BBIUMCICHHE  CYMMBI,  CpPEIHETO
apu(MeTH4ecKoro, HaWOOJBIIETO W HAWMEHBIIETO 3HAYCHHWH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAIBHOTO pEHICHUS, MOA0Op JIMHUU TPEHIA, peIleHhe
3a/1ay IPOrHO3UPOBAHMUS).

B mnponecce u3yuenus kypca HHPOPMATUKH YrayOnéHHOTo ypoBHsS 6 11
Knacce oOydaromuMmucs  OyayT  JOCTUTHYTHI  CIEAYIONIME  TMpEIMETHBIE
PE3YNIbTATHI:

yMEHHE CTPOUTh HEpPAaBHOMEpHBIE KOJbl, JIOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOANPOBaHUE COOOIIeHUN (TpeUKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJbI, KOTOPBIE TTO3BOJISIIOT OOHAPYKUBATh W UCIIPABJIATH OMMOKH MpPU Tepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOIIEHUsI MPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHSATH TPUHIIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

yYMEHUE pelaTh aJrOpUTMUYECKUE 33a/JauH, CBSI3aHHBIE C aHAJIU30M rpados
(3amauM  TIOCTPOCHMSI ONTHUMAJIBHOTO TIYTH MEXIy BeplimHamMu Trpada,
OTpENeNCHNs]  KOJMYEeCTBAa  PA3IMYHBIX  MyTed  MEXAy  BepIIMHAMU
OpPUEHTUPOBAHHOIO AIMKINYECKOro rpacda), yMEeHHE HCIOJIb30BaTh JAEPEBbs IMPU
aHallu3e W TOCTPOEGHUU KOJOB M JJS TPEJCTaBICHUS apUPMETUYECKUX
BBIpXXCHUM, IPU PELICHUH 3a]a4 MMOMCKa U COPTUPOBKH, YMEHHUE CTPOUTH JCPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3pabaThiBaTh U 000CHOBHIBATH BBIMTPHIITHYIO
CTpATETuIo UTPHI;

yMeHHE pa3pabaTbiBaTh W pEaJM30BbIBATh B BHUAE NporpamMm 0a3oBbIe
aNTOPUTMBI, YMEHHE HCIOJIB30BaTh B MPOrpaMMax MaHHBIC Pa3IMYHBIX THUIIOB C
y49€TOM OTpaHMYCHUU Ha JWANa30H WX BO3MOXXHBIX 3HAYCHHN, TMPUMEHSTH MPHU
pellIeHny 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPENr, IEPEBDs),
UCIIONB30BaTh 0a30BbIE OMEpalil CO CTPYKTypaMu JaHHBIX, T[PUMEHSIThH
CTaHJAPTHbIE U COOCTBEHHBIE MOAMPOTrPaMMBI JJIsl 0OPaOOTKH YUCIOBBIX JAHHBIX



U CUMBOJBHBIX CTPOK, HCIOJIb30BaTh MpPHU pa3paboTKe mporpamMm OHOIMOTEKHU
noAmporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEACTB Cpejibl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEJCTBA OTIAIKHU MIPOrpamMM B
cpeje NporpaMMUPOBAHUSI, YMEHHE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIAJICHUE OCHOBHBIMU CBEJEHUSIMHU O 0a3zaXx J[JdaHHBIX, HX CTPYKTYype,
CpeACTBax co3faHusi U pPabOThl C HUMH, YMEHHUE MHCIOJIb30BaTh TaOJUYHBIC
(pensauroHHbIe) 0a3bl JAHHBIX (COCTABIISThH 3aMpPOCHl B 0a3aX JAaHHBIX, BBINOJIHATH
COPTUPOBKY M TOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYyIO 0azy
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH ISl aHau3a
00OBEKTOB M TIPOIeCCOB: (OPMYJIUPOBAThH 11€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaIu3 pPe3yJIbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJICNIM MOJICTIUPYEMOMY OOBEKTY WJIHM TPOLECCy, MPEACTABIAThH
pe3yabTaThl MOACIMPOBAHUS B HATJISITHOM BH/JIC;

YyMEHHE OpPraHU30BBIBaTH JUYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3JIMYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHM, TOHUMAaHUE
BO3MOXKHOCTEH ITM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBHIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPUHIIUIIOB PabOThI, BOBMOXHOCTEH M OrpaHUYCHUS
NPUMEHEHHUS] TEXHOJOTUM MCKYCCTBEHHOTO HMHTEIUIEKTAa B Pa3IUYHBIX 00JIACTSX,
HaJIMYWE TPEJCTAaBICHUN O Kpyre pelraeMbix 3aJad MAaIlIMHHOTO OOy4eHHUs
(pacrio3HaBaHus, KiacCU(PUKAIMKU ¥ TMPOTHO3UPOBAHUSA) HAJIMYUE MPEJCTaBICHUN
00  WCMONB30BAaHMM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdhepax.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE

HaumenoBaHue

N2 (uudposbie)
pa3esioB M TeM Konrtpoasbnbie | IIpakTuueckue

/1 Bcero oOpa3oBaTeJibHbIE
NMPOrpamMmMbl padoThI padoThI

pecypchl

Pazgea 1. [lugposast rpaMoTHOCTH

Kommnsrotep -
YHUBEPCAIbHOE
YCTPOMCTBO
00pabOTKH JaHHBIX

1.1

IIporpammHuoe

1.2
o0ecrieuenne

Komnrerorepubie
CeTu

1.3




WNudopmanronnas

14 7 2
0€301acCHOCTb
Hroro no pazgeny 24
Pa3nen 2. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
[IpencraBnenue
2.1 | unadopmanuu B 19 2
KOMIIBIOTEpE
99 OcHOBBI anreOpbl 14 1
JIOTUKH
23 KomnerorepHas ; 1
apudmerrka
Hroro mo pazueny 40
Paznes 3. Anroputmsl 1 IPpOrpaMMHUpPOBaHue
3 | Deeaemmes 16 0.5
MIPOrpaMMUpPOBaHHE
39 BcnomMorarenbHbie 8 5
AJIITOPUTMBI
33 YucneHHbie 5 3
METO/IbI
AJTOPUTMBI
3.4 00paboTKu 5 1
CUMBOJIbHBIX
JTAHHBIX
AJTOPUTMBI
3.5 00paboTKu 10 3.5
MacCUBOB
Hroro mo pazgeny 44
Pasznea 4. UndopmanmoHHbIe TEXHOJIOTHH
O6paboTka
4.1 | TEKCTOBBIX 6 2.5
JOKYMEHTOB
4.2 AHanu3 JaHHBIX 8 3
Uroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO
YACOB I10 136 0 21.5
I[MTPOTPAMME
11 KUIIACC
N2 | HanmenoBanue KosnnuyectBo 4yacos DJIEeKTPOHHBIE
n/m| Ppa3esoB U TeM Bcero| Konrtpoubnbie | Ilpaktuyeckue (umupposbie)
NPOrpamMmmbl padoTsI padoThbI o0pa3oBaTte/ibHbIE




pecypchl

Pa3nea 1. Teoperudyeckue 0oCHOBbI HHPOPMATHKH

WNudopmanms u

1.1 | undopmManmoHHBIE 10 2.5
MIPOIIECCHI
1.2 | MonenupoBaHue 8 2
Wroro mo pazueny 18
Paznes 2. AnroputmMsl 1 IPpOrpaMMHpPOBaHue
91 DneMeHTBl TEOPUH 6 1
AJITOPUTMOB
29 ANTOpUTMBI 28 10
CTPYKTYPBI JAHHBIX
OcHOBBI 00BEKTHO-
2.3 | OpHEHTHpPOBAHHOTO 16 4.5
MIPOTPaMMHPOBAHUS
Hroro mo pazmeny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommnbrorepHo-
3.1 | maremaruueckoe 8 2
MO/IETMPOBAHUE
3.2 Ba3e1 manHBIX 10 4
3.3 | Be0-caiiThl 14 4
3.4 KomnbrorepHas 3 35
rpadguka
3.5 3D-monenupoBanmue 8 3
Hroro mo pazgeny 48
PesepBHoe Bpemst 20
OBIIEE KOJIMYECTBO
YACOB 110 136 0 36.5
I[TPOI'PAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KIIACC
N2 KosnnuyectBo yacos Jata DJIEeKTPOHHBbIE
uugposbie
n/ | Tema ypoka Bcer | Konrponbn | IlpakTHyeck | wu3ydeH
o0pa3oBaTe/ibH
I 0 ple padoTbl | HMe padoThbl us
ble pecypchl
1 TpeboBanus 1
TEXHUKH




0€30MacHOCTH U
TUTUCHBI IIPpU
pabore ¢
KOMIIBIOTCPaMU U
APYTrUMHU
KOMIIOHCHTaAMH
udpoBoro
OKpY>KECHUS

[TpunIUIIBEL
paboThI
KOMITBIOTEPOB U
KOMITBIOTEPHBIX
CHCTEM

OOmMeH JaHHBIMH C
MMOMOIIBIO IITWH.
KonTtpomepsr
BHEIITHUX
YCTPOMCTB

ABTOMaTHYECKOE
BBITIOJTHCHUEC
MpOrpamMMsbl
MPOLECCOPOM

OneparuBHas,
MOCTOSIHHAS U
JOJITOBpEMEHHAas
MaMSTh.
KonTposnepst
BHEILITHUX
YCTPOMCTB.
[Ipsmoit goctyn k
naMsTu

CoBpeMeHHbIE
KOMITbIOTEPHbBIE
TEXHOJIOT I

IIporpammuoe
obecnieyeHne
KOMITBIOTEPOB,
KOMITBIOTEPHBIX
CHUCTEM U
MOOHIBHBIX
YCTPOMCTB

CucremHoe
MIPOrpaMMHOE
oOecrnieueHue.
OneparmoHHbie




CUCTCMBI

YTUINTBL.
HpaiiBepsl
YCTPOMCTB.
[TapamiensHoe
MIPOrpaMMUPOBAaHU
e

10

Wacramngaus n
JIEUHCTAJIISAIINS
MPOrpaMMHOTO
oOecreueHus

11

daioBkIe
CHCTEMBI.
[TpunHIUTIBL
pa3MeIIeHus u
HMEHOBAHUSA
(haiinoB B
JIOJITOBPEMEHHO M
namMsty. [11a0moHEL
JIUIS OTIMCAHUS
rpynn dhanaoB

12

3aK0HOIATEILCTBO
Poccuiickoit
®denepanuu B
obnactu
MIPOTPAMMHOTO
oOecreyeHus u
JAHHBIX

13

[TpunIUIBI
MMOCTPOCHHUS 1
amnmapaTHbIe
KOMIIOHEHTBI
KOMIIBIOTEPHBIX
cerei. CeTeBble
MIPOTOKOJIBI

14

Cetb HnTepHer

15

Pazngenenue IP-
CETH Ha IMOJCETU C
MOMOIIBIO MacOK
nojceren

16

CeteBoe
aJIMUHHUCTPUPOBAH
ue

17

Bunaer
JIeATEeIbHOCTH B




cetu MHTEpHET.
CepBucol
HNHurepHera.
I'ocynapcrBenHsbie
AJIEKTPOHHbBIE
CEPBUCHI U YCIyTU

18

WNudopmanronnas
0€301aCHOCTb

19

BpenonocHsie
MPOTPaMMHOE
obecrnieueHue u
METO/IbI OOPBOBI C
HUM

20

[IpakTnueckas
pabora 1o Teme
" AHTUBUPYCHBIE
porpaMms!"

21

Opraauzanus
JUYHOTO apXuBa
nHpopMaluu.
PesepBHOE
KOIHUPOBAHUE.
[Taponbhas
3aluTa apXuBa

22

[udpoBanue
JTAHHBIX

23

Anroputm
mudpoBaHus
RSA.

Creranorpadus

24

[IpakTuueckas
pabora 1o Teme
"[lIndpoanue
TaHHBIX"

25

HNudopmarus,
JAHHBIC ¥ 3HAHUSL.
HNudopmarroHHbie
MIPOLIECCHI B
MPUPOJIC, TEXHUKE
1 001IecTBe

26

HenpepbiBHbie 1
JIMCKPETHBIE
BEJIMYMHBI
CUTHAJIBL.
HeobxonumMocTs




JMCKPETU3ALNN
uH(pOpMaINH,
MpeIHa3HaYECHHON
TUISL XpaHEHUs,
nepeaay u
00paboTKH B

U (QPOBBIX
cUCTeMax

27

JBonuHoe
KOJMpPOBaHUE.
PaBHOMEpHBIE N
HEpaBHOMEpHBIE
KO/IBL.
JlekonupoBaHue
COOOIIECHUH,
3aMMCaHHbIX C
MTOMOIIBIO
HEpPaBHOMEPHBIX
KOJIOB

28

Ycnosue @aHo.
[Toctpoenune
OJIHO3HAYHO
JIEKOTUPYEMBIX
KOJIOB C TOMOIIBIO
nepeBa. ['pad A
A. MapkoBa

29

Emnuauner
U3MepeHus
KOJIM4eCTBa
nHpopMaIuu.
AndaBUTHBIN
MOAXO]T K OIICHKE
KOJIM4ECTBa
nHpopMaruu

30

CucreMsl
CUMCIIEHUSI

31

IlepeBon uncen u3
OJHOM CUCTEMBI
CUHCIIEHUS B

JPYTyIo

32

JIBomuHas,
BOCBMEpPUYHAS U
LIECTHAALIATEPUYH
asi CHCTEMBI
CUHCIICHUSI, CBSI3b




MCXKIYy HUMHU

33

JIBonuHas,
BOCBMEpPHUYHAS U
LIECTHAALIATEPUYH
ast CHCTEMBI
CUUCJIEHUS], CBS3b
MEXI1Y HUMHU

34

JBonuHas,
BOCBMEpPUYHAS 1
IECTHAALIATEPUYH
asi CHCTEMBI
CUUCJIEHUS], CBS3b
MEX1y HUMU

35

Apudmernueckue
oTepainum B
MO3UIIMOHHBIX
cucTemMax
CUHCTICHUS

36

TponuHnas
YPaBHOBELIECHHAs
cucrema
CUHCIICHUS

37

JIBonuHO-
JECATUYIHAS
cucremMa
CUHCJICHHS

38

Koaupopanue
TEKCTOB

39

PacTtpoBoe
KOJIMpOBaHUE
n300pakeHU

40

IIpakTueckas
pabora 1o Teme
" [luckpeTuzanus
rpadudeckon
nHpopmarun"

41

LiBeToBEIE
MOJEIIN.
BekropHoe
KOJUPOBaHUE.
dopmartsl (haitiios.
TpéxmepHnas
rpaguka.
OpakranbHas
rpaduka




42

Konuposanue
3ByKa. OLeHka
UH(POPMAITMOHHOT
0 00béma
3BYKOBBIX JIAHHBIX
MIPU 33JJaHHBIX
94acToTe
JMCKPETH3AINA U
pa3psIHOCTH
KOJHMPOBAHUS

43

[IpakTrueckas
pabora 1o Teme
"JluckpeTusanus
3BYKOBOM
nHpopmanun”

44

OcHOBBI anredpsl
JIOTHKH

45

Jlornueckne
OTIEPAIIHH.
Tabnuus!
HCTUHHOCTH

46

Jlornueckme
BBIPAKEHUSI.
Jlornueckme
TOXKJIECTBA.
JlokazaTenbCcTBO
JIOTHYECKHX
TOXKJIECTB C
IOMOILBIO TAOJIHIL
HCTUHHOCTH

47

[IpakTuueckas
pabora 1o Teme
«lloctpoenue n
aHaJIN3 TaOJINLL
HCTUHHOCTHU B
TaOIUYHOM
poreccope»

48

Jlornueckue
oIepaluy u
oIepalyy HaJ
MHOKECTBaAaMU

49

Jlornueckue
oIepauuu u
oIepalyy Haj
MHOKECTBaAaMU




50

3aKoHBI anredpbl
JIOTUKH.
DKBUBAJICHTHbBIC
npeoOpa3oBaHMs
JIOTUYECKUX
BBIPAXKCHUMN

51

Jlormueckue
ypaBHEHUS U
CHCTEMBI
YpaBHEHUU

52

Jlormueckue
(GyHKIMH.
3aBUCHUMOCTh
KOJIUYECTBA
BO3MOKHEIX
JIOTHYECKHX
GyHKIUH OT
KOJIUYeCcTBa
apTyMEHTOB.
IlonHBIE CHCTEMBI
JIOTHYECKHUX

byHKIMNA

53

Kanonunueckue
hopmbl
JIOTUYECKUX
BBIPAKCHUH.
CoBepiieHHbIE
JU3BIOHKTUBHbBIE U
KOHBIOHKTHBHbIE
HOPMaJIbHBIE
hopmpbl,
QITOPUTMBI UX
MIOCTPOCHHUS T10
Ta0JInIe
HUCTUHHOCTHU

54

Jlornueckue
9JIEMEHTEHI B
COCTaBe
KOMIIBIOTEPA

55

Tpurrep.
Cymmarop.
MHoropa3psaHblit
CyMMaTop

56

[Toctpoenue cxem
Ha JIOTUYECKUX




DJIEMCHTAX.
3anuce
JIOTHYECKOTO
BBIpa)KeHI/IH 110
JIOTUYECKOM cXeMe

57

Mukpocxemsl U
TEXHOJIOTUS X
MIPOU3BO/ICTBA

58

[IpencraBnenue
LEJIbIX YUCEIl B
naMsTu
KOMIIBIOTEpA.
OrpaHn4eHHOCTh
JMarna3oHa yucesn
IIPU OTrpPaHUYECHUN
KOJIM4ECTBa
pa3psioB.
[Iepenonnenue
pa3psAHON CETKHU

59

be33nakoBrie u
3HAKOBBIE JaHHBIE.
3HAKOBBIN OUT.
JIBOMYHBIM
JOTIOJTHUTENLHBII
KO
OTPHIIATEIILHBIX
qucen

60

IToGuToBEIE
JIOTHYCCKHE
OTIEPAIIHH.
Jlormueckuii,
apupMETHIECKUN
U MAKIAYECKUN
CIBHTH

61

[udpoBanue ¢
MTOMOIIBIO
MOOUTOBOM
omepanun
«HCKITIOYAloIee
50)1%

62

Hpe}lCTaBHeHI/Ie n
XpaHCHHC B
InaMsAaTu
KOMIIBKOTCPA
BCIICCTBCHHBIX




YHUCCJI

63

Brinosnnenue
oIepanui ¢
BEIIECTBEHHBIMU
YUCIIAMU,
HAKOILJICHHE
OmMOOK Mpu
BBIUYHCIICHUSX

64

[IpakTnueckas
pabora 1o Teme
«M3yuenne
MOPA3PsIHOTO
MAaIlIMHHOTO
MIpeICTaBICHUS
LENbIX U
BEILECTBEHHBIX
qucen»

65

Ananus
aJITOPUTMOB

66

OTansl peleHns
3a/a4 Ha
KOMIIBIOTEPE.
HNHcTpyMeHTaIbH
bl€ CPE/ICTBA:
TPaHCIATOP,
OTJIAYUK,

PO UITUPOBIINK

67

Cpena
MpOrpaMMUPOBAHU
1. Kommmnsus u
UHTEpHpeTaIus
MPOrpamM.
Buptyanbasie
MaIlIMHEL.
HuterpupoBannas
cpena pa3pabOTKH

68

Metopl oTIIagKu
porpamm

69

Tumnsr
IIEPEMEHHBIX B
SI3BIKE
IPOrpaMMHUPOBAHU
P

70

O06paboTka 1enbIx
qrcen




71

O6paboTka
BCIIICCTBCHHBIX
qHcel

72

Cnyuaiinbie u
IICEBIOCTyYalHbIE
yucna

73

Bersiienus.
CrnosHble ycnoBus

74

Hukier ¢
YCIIOBUEM

75

Hukmer o
IIEPEMEHHOM.
B3anmozamensemo
CTh Pa3JIUYHBIX
BHJIOB IIUKJIOB

76

O6paboTka
HaTypaJlbHBIX
qrcen ¢
HCITIOJTb30BaHUEM
IIUKIIOB

77

Haxo>xnenue Bcex
MPOCTHIX YHCET B
3aJJaHHOM
JMarna3oHe
[IpakTnueckas
pabora 1o Teme
«Pemrenue 3amau
METOJI0M
nepedopa

0.5

78

I/IHBapI/IaHT OHKIIa

79

JloKyMeHTHpOBaHU
€ mporpamm

80

O6paboTka
JIAHHBIX,
XPaHSIIIUXCS B
(haiinax

81

Pas3Ouenne 3amaun
Ha MoA3a4a4yun

82

Hcnonn3oBanue
CTaHJApTHOU
OMOIMOTEKH SA3BIKA
MpOrpaMMUPOBAHU
. Ioakmodyenue
OMOIMOTEK
MOIIPOrPaMM




CTOPOHHHUX
IIPOU3BOIUTENEH

83

IToanporpammel
(mpouemypsl 1
yHKIHMN)

84

[Toanporpammer
(mpouenypsl u
yHKIHN)

85

[IpakTnueckas
pabora 1o Teme
"PazpaboTka
noAnporpamm”

86

Pexypcusi.
PexypcuBHbIe
00BEKTHI
(ppakransr).
PexypcuBHbIe
MPOLIEAYPHI U
(GyHKIMH.
Hcnonp3oBanue
CTEKa JUIs
OpraHu3anuu
PEKYpPCUBHBIX
BBI30BOB

87

[IpakTnueckas
pabora 1o Teme
"PexypcuBHbIE
MOAPOTpaMMbI"

88

MonynbHbIH
TIPUHITATI
MMOCTPOCHUS
porpaMm

89

YucneHuble
METObI

90

IIpakTueckas
pabora 1o Teme
«Hucnennoe
peuieHue
YPaBHEHUI»

91

Hcnonn3oBanue
JUCKPETU3alMU B
BBIUMCITUTEIIHbHBIX
3ajayax

92

IIpakTrueckas
paboTa o Teme




«[Tpubmmxénnoe
BBIUMCIICHUE JUTHH
KPHBBIX
wiomazen puryp»

93

[IpakTnueckas
paboTta 1o Teme
«Touck
MaKcuMymMma
(MUHUMYMA)
byHKIANY

94

O6paboTka
CUMBOJIBHBIX
TTAHHBIX.
ANTrOopuTMBI
00paboTKu
CUMBOJIBHBIX
CTPOK: TIOJICUET
KOJINYECTBA
MOSIBJICHU I
CHUMBOJIa B CTPOKE

95

AJTOPUTMBI
00paboTKu
CUMBOJIbHBIX
CTPOK: pa30oueHue
CTPOKH Ha CJIoBa
10 TTPOOETHHBIM
CHUMBOJIaM

96

ANTOpPUTMBI
00paboTKn
CHMBOJIbHBIX
CTPOK: TIOMCK
MOACTPOKH BHYTPHU
JTAHHOU CTPOKH;
3aMeHa HaWUJeHHOU
MOJCTPOKH Ha

JIPYTYI0 CTPOKY

97

IIpakTrueckas
paboTa o Teme
"O6paboTKa CTpOK
C MCIIOJIb30BaHUEM
byHKIII
CTaHJApTHOU
OUOIMOTEKH SA3bIKA
IPOrpaMMHUPOBAHU

n

s




98

I'enepanus cios B
3aJJaHHOM
andaBuTe

99

MaccuBsl 1
MOCJIEI0OBATEIBHOC
TH YHCEIL.
[IpakTnueckas
paboTa 1o Teme
"JanonaHeHNE
MaccuBa"

0.5

100

O0001éHHBIE
XapaKTePUCTHKHU
MaccHuBa

101

JIMHEWHBIN MONCK
3aJIaHHOTO
3HAUYCHUS B
MAacCHBE.
[IpakTnueckas
paboTta 1o Teme

" JInHeTHBIA TTONCK
3aJIaHHOTO
3HAUYCHMS B
maccuBe"

0.5

102

[IpakTnueckas
pabora 1o Teme
"TTouck
MUHUMAJIBHOTO
(MaKCHMMaJIBHOTO)
JJIEMEHTa B
YHCIIOBOM
maccuBe"

103

CoptupoBka
OJIHOMEPHOTO
Maccusa. [Ipoctsie
METO/IbI
COPTUPOBKH.
IIpakTrueckas
paboTa o Teme
"[IpocTbie MeTOABI
COPTUPOBKH
Maccusa"

0.5

104

CoptupoBka
CIIMSIHUEM.
beicTpas
COpPTUPOBKa

0.5




MaccuBa
(anroput™
QuickSort).
[IpakTnueckas
paboTta 1o Teme
"BricTpas
COPTUPOBKA
MaccuBa"

105

JIBOMYHBII MOUCK
B
OTCOPTUPOBAHHOM
MAaCCHBE.
[IpakTrnueckas
pabora 1o Teme

" JIBOUYHBII
nouck"

0.5

106

JIBymepHbIE
MacCHUBBI
(MaTpuLIbl)

107

ANTOpUTMBI
00paboTKN MaTpHIL

108

Pemenue 3agau
aHajan3a JAaHHBIX

109

Cpencrtpa
TEKCTOBOIO
nporieccopa

110

KomnbrorepHas
BEPCTKA TEKCTA

111

[IpakTuueckas
pabora 1o Teme
"BépcTka
JIOKYMEHTOB C
MaTeMaTH4YeCKUMHU
dbopmynamu"

112

HNuctpymeHTsl
PELECH3UPOBAHNUS

113

IIpakTrueckas
paboTa o Teme
"MHoOrOCTpaHNYH
bI€ IOKyMEHTBI"

114

OO0mauHbIe
CEPBUCHI.
KomnexruBHas
pabota c
JIOKYMEHTaMHU.

0.5




[IpakTnueckas
pabota 1o Teme
"KonnextupHas
pabota c
JToKymMeHTaMu"

115

AHanms JaHHBIX.
Bonpmine nanueie

116

Mamunnanoe
oOyueHue

117

Ananus JaHHBIX C
TIOMOIITLIO
3JIEKTPOHHBIX
Ta0IUIL

118

[IpakTnueckas
pabora 1o Teme

" AHAIU3 TaHHBIX C
ITOMOIIIBIO
AIEKTPOHHBIX
TabsmI"

119

[Toctpoenue
rpauKoB
GbyHKIHH.
[IpakTnueckas
pabora 1o Teme
"Harnsagaoe
Mpe/ICTaBJICHHE
pe3yNbTaToOB
CTaTUCTUYECKOU
00paboTKn
JTAHHBIX B BUE
arpamMmm
CpeacTBaMu
penakropa
AIEKTPOHHBIX
Tabmmi"

0.5

120

JluHuu Tpenpa.
IIpakTrueckas
paboTa o Teme
"[Toxbop nuHUM
TPEH/a,
IIPOrHO3UpOBaHueE"

0.5

121

[Toxbop
napameTpa.
IIpakTrueckas
paboTa o Teme

0.5




"YucneHHoe
perieHue
YpaBHEHUH C
MTOMOIIIBIO
noabopa
napamerpa"
Onrumu3anys Kaxk
MTOVCK
HAWTY4IIero
pelICHUS B
3aJJaHHBIX
YCIOBHSIX.
122 | TlpakTuueckas 1 0.5
pabora 1o Teme
"Pemenue 3a1au
OTITHMH3AIIHH C
MTOMOTIIBIO
AIEKTPOHHBIX
Tadanr"
123 | PesepBHOE BpeMs 1
124 | PesepBHOE Bpems 1
125 | PesepBHOE Bpems 1
126 | PesepBHOE Bpems 1
127 | PesepBHOE Bpems 1
128 | PesepBHOE Bpems 1
129 | PesepBHOE Bpems 1
130 | PesepBHOE Bpems 1
131 | PesepBHOE Bpems 1
132 | PesepBHOE Bpems 1
133 | PesepBHOE Bpems 1
134 | PesepBHOE Bpems 1
135 | PesepBHOE Bpems 1
136 | PesepBHOE Bpems 1
OBILEE
KOJIMYECTBO
YACOB IO 136 0 21.5
I[MTPOTPAMME
11 KJIACC
N2 Kosnn4yectBo yacos Jata DJIEeKTPOHHBbIE
uugposbie
n/ | Tema ypoka Bcer | Kourpoabn | IlpakTnyeck | wu3ydeH
n 0 ple padoTbl | HMe padoTbl us obpasoparenbu
ble pecypchl
1 KonunuecTtBo 1




uHpopManun

Anroputmsl
CXKaTHS TaHHBIX

Anroputm
Xaddmana

[IpakTnueckas
paboTta 1o Teme
"CxxaTne TaHHBIX C
TTOMOIIBIO
aIropuTMa
Xagppmana"

Anroputm LZW

AnTrOopuTMBI
CKaTHUs JAaHHBIX C
MOTEPSMHU.
[TpakTrnueckas
pabora 1mo Teme
"CykaTue TaHHBIX C
MOTEPSMU
(anroputmsl JPEG,
MP3)"

0.5

CkopocTh
nepenavyn JaHHBIX

[TomexoycToiuus
bI€ KOJIbI

[IpakTuueckas
pabora 1o Teme
"ITomexoycToiunuB
bI€ KOIbI"

10

CucreMsl.
KommnoneHTsl
CUCTEMBI U HX
B3aUMO/ICIICTBHE.
CucteMHbI

s dexr.
VYpasieHue Kak
MH(OPMAIIMOHHBIN
rpotiecc.
OO6paTHas cBs3b

11

Mogenu u
MO/JIETUPOBAHUE

12

I'padur

13

Pemenue 3amau ¢
MOMOIIBI0 TpadoB

14

Hepesbs




15

OcHOBBI TEOpUH
urp

16

[IpakTnueckas
paboTa 1o Teme
"[louck
BBIATPBIIIHOMN
CTpaTeruu B Urpe ¢
ITOJIHOU
nHpopmanuein”

17

CpenctBa
HUCKYCCTBCHHOI'O
WHTEJUIEKTa

18

[IpakTnueckas
pabora 1o Teme
"CpencrtBa
HCKYCCTBEHHOTO
WHTEJUIeKTa"

19

dopmanuzanus
TIOHATHUS
aNropuTMa.
MamuHa
TrropuHTa Kak
YHUBEpcaIbHast
MOJEIb
BBIYMCIICHU.
Te3uc Yépua—
Trropunra

20

[IpakTuueckas
pabora 1o Teme
"CocraBieHue
MpOCTOM
MIPOrPaMMBbI JJIst
MaIIHbI
Teropunra"

21

Mamwuna Ilocrta

22

HopmainbHbie
aIropuQpMbI
MapxkoBa

23

ANropuTMHUYECKU
Hepa3penmmble
3aja4M. 3agaya
OCTaHOBA.
HeBo3MoXHOCTB
aBTOMATHYECKOU
OTJIAJIKK TIPOTPaMM




24

CII05XHOCTB
BBIUMCIIEHUN

25

ITonck nmpocTeIx
qucenl B 3aJaHHOM
JIMaIa3oHe ¢
HOMOILBIO
anropuTMa
«peleTo
Oparocdenar

26

[IpakTnueckas
paboTta 1o Teme
"[Touck mpocThIxX
Yucell B 3aJJaHHOM
auana3zoHe”

27

MHoropa3spsHbie
LIEeJIbIE YHCIA,
3aa49d JIINHHOMN
apuMETUKHI

28

[IpakTnueckas
paboTta 1o Teme
"Peannzanus
BBIYHCIICHUH C
MHOTOPa3psTHBIMU
quciaamMu"

29

CnoBapu
(acconmaTUBHBIE
MacCHBBI,
0TOOpakeHUs).
XouIr-Ta0iauIbl.
[Toctpoenune
andaBUTHO-
4aCTOTHOTO
cIIoBaps s
3aJJaHHOTO TEKCTa

30

IIpaktueckas
pabora 1o Teme
"[Toctpoenue
asi(haBUTHO-
YaCTOTHOIO
cioBaps s
3aJaHHOTO TeKcTa"

31

AmnHanu3 TekcTa Ha
€CTECTBEHHOM
sa3eIKke. Belzenenne
MOCJIEIOBATEIBHOC




Tel 1o 1mabnony.
Perynsapubie
BBIPAKCHUSL.
YacToTHbIM aHAN3

32

[IpakTnueckas
paboTta 1o Teme
"AHanu3 TeKcTa Ha
€CTECTBEHHOM
sI3bIKE"

33

Crexn. AHanus
MIPaBUIBHOCTH
CKOOOYHOTO
BBIPKEHUS

34

Brruncienue
apuMETUIECKOTO
BBIpAKEHUS,
3alMCaHHOTO B
MOCT(HUKCHOM

dhopme

35

[TpakTuueckas
pabora 1o Teme
"Bpruncnenue
apupMETHIECKOTO
BBIpA)KEHUS,
3aMMCcaHHOTO B
MOCT(OUKCHOM

dhopme"

36

Ouepenu.
Hcnons3oBanne
odepeu IS
BPEMEHHOTO
XpaHEHHUsI TaHHBIX

37

IIpaktueckas
pabora 1o Teme
"Mcnonbs3oBanue
ouepean"

38

JepeBbsi.
Peanuzanus
JepeBa ¢
IIOMOIIBIO
CCBUIOYHBIX
CTPYKTYP.
JIBonuHbIE
(bunapHbIe)
JIEPEBBSL.




IToctpoenue
JepeBa Juis
3aJIaHHOTO
apudmeTnyecKoro
BBIPAKCHHUA

39

[IpakTnueckas
paboTta 1o Teme
"HUcnonb3oBanue
JIEPEBbEB ISt
BBIYHCIICHUS
apuMeTUYECKUX
BbIpayKeHUI"

40

PexypcuBHbIe
QITOPUTMBI
00xo0/1a niepena.
Hcnons3oBanne
CTEKa U 0OYepen
U1t 00x0/1a IepeBa

41

PexypcuBHbIe
QITOPUTMBI
00xo0/a nepena.
Hcnons3oBanne
CTEKa U 0YepeIn
1t 00x0/1a IepeBa

42

ANTOPUTMBI Ha
rpadax.
[Toctpoenue
MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BELICHHOTO
CBSI3HOTO
HEOPUEHTUPOBAHH
oro rpaga

43

O6xox rpada B
riryouny. O6xon
rpada B mupuny

44

KommuecTtBo
pa3IMYHBIX ITyTEU
MEXY
BEpLIMHAMU
OPUEHTHUPOBAHHOT
0 aIUKJINYECKOI0

rpada

45

Anroputm
JIeHKCTpHI.




46

[IpakTnueckas
pabota 1o Teme
"Boruncnenue
JUIAHBI
KpaTyauuiero MmyTu
MEXIY
BepImHaMHu rpada
(anroput™m
HeiixcTpsr)”

47

Anroput™m
dnona—
Yopmamia

48

3amauu, penraembie
C TIOMOIIHIO
JAHAMHUYECKOTO
IIPOrpaMMHUPOBAHU
sI. BBIYUCIICHUC
PEKYpPCUBHBIX

byHKINNA

49

[TpakTuueckas
pabora 1o Teme
"Bpruncnenue
PEKYpPCUBHBIX
byHKIIHH ¢
MTOMOIIBIO
JTMHAMHYECKOTO
MPOrpaMMUPOBAHU

n

s

50

3agauu, penraemMbie
C IOMOIIILIO
JHMHAMHAYECKOT'0
MpOrpaMMUPOBAHU
S IOJACYET
KOJIMYECTBA
BapHaHTOB

51

IIpaktueckas
paboTa 1o Teme
"Iloncuér
KOJIM4ECTBA
BApUAHTOB C
MTOMOIIBIO
JMHAMHYECKOTO
MpOrpaMMUPOBAHU

n

s

52

33,[[3‘-11/1, peuracMbIC




C IOMOIIBIO
JUHAMHAYECKOTO
IPOrPaMMUPOBAHU
s 3a7]a4U
ONTUMU3ALHNH

53

Ilonsarue o
napaaurmax
MIPOrPaMMHUPOBAHH
s1. O030p SI3BIKOB
MPOrpaMMHPOBAHHU
s

54

Ilousttne 00
00BEKTHO-
OpI/ICHTI/IpOBaHHOM
IIPOrpaMMHPOBAHU
nu

55

OOBEKTEI U
knaccel. CBoiicTBa
¥ METOJIbI
00BEKTOB

56

OO6beKkTHO-
OPHUEHTHUPOBAHHBIN
aHaIn3

57

[IpakTnueckas
pabora 1o Teme
"Mcnonbs3oBanue
TOTOBBIX KJIACCOB B
nporpamme"

58

Pa3zpaboTka
MpOrpaMM Ha
OCHOBE OOBEKTHO-
OPHUEHTHUPOBAHHOT
0 moaxoja

59

IIpaktueckas
pabota
"PazpaboTka
IIPOCTOU
MIPOTrPaMMBbI C
HCIIOJIb30BAHUEM
KJ1accoB"

60

Nuxancynsauus.
IIpakTuueckas
paboTa o Teme
"Pa3zpaboTka
KJiacca,

0.5




UCIIOJIB3YIOLIETO
MHKaICyIsIu0"

61

Hacnenosanue.
[Momumopduzm

62

[IpakTnueckas
paboTta 1o Teme
"Pa3zpaboTtka
HepapxXuu
KJ1accoB"

63

Cpenpl ObIcTpOit
pa3paboTku
MIPOrPaMM.
[IpoextupoBanue
uHTepdeiica
M0JIb30BaTeNs

64

[IpoextnpoBanue
uHTepdeiica
MIOJIb30BaTEeIsA

65

Hcnons3oBanne
TOTOBBIX
YIPaBISEMBIX
9JIEMEHTOB IS
MMOCTPOCHUS
nHTepderica

66

[IpakTnueckas
pabora 1o Teme
"PazpaboTka
MPOrPaMMBI C
rpaduIecKuM
unrepericom”

67

N3ydenue BTOporo
SI3BIKA
MPOrpaMMUPOBAHH
o

68

N3yuenue BToporo
A3bIKA
IPOrpaMMHUpPOBAHU
s

69

OTansl
KOMITBIOTEPHO-
MaTEeMaTUIECKOTO
MOJETUPOBAHUS

70

Juckperuzanus
npu
MaTeMaTH4eCKOM




MO/JICTUPOBAHUU
HETIPEPBIBHBIX
IIPOLIECCOB.
MogenupoBanue
ABHUKCHUSA

71

[IpakTnueckas
paboTta 1o Teme
"MonenupoBanue
nBIOKeHud"

72

MonenupoBanne
OMOJIOTHYECKHIX
CUCTEM.
[IpakTnueckas
pabora 1o Teme
"MonaenupoBaHue
OMOJIOTHYECKHIX
cucrtem"

0.5

73

Marematudeckue
MOJCIY B
DKOHOMHKE.
Brrancaurenbabie
SKCIIEPUMEHTHI C
MOJICIISIMH

74

BepositHocTHBIE
MOJIeNH.
[IpakTuueckas
pabora 1o Teme
"MMUTAIIMOHHOE
MOJEIUPOBAHUE C
MOMOIIBI0 METO/1a
Mownte-Kapno"

0.5

75

Komnbroreproe
MOJIeTUPOBaHNE
CUCTEM
yIpaBICHUS

76

O6paboTka
pe3ynbTaToOB
IKCIIEPUMEHTA

77

Tabnuunsie
(pensIMoHHBIC)
0asbl JaHHBIX

78

Ilowuck,
COpPTHPOBKA U
bunpTpanus
JAHHBIX. 3apOCHI




Ha BBIOOPKY
JAHHBIX. 3apOChl
C mapaMeTpaMH.
Brruncisiemblie
II0JISI B 3ampocax

79

[IpakTnueckas
paboTta 1o Teme
"Pabora ¢ roToBOM
0a30ii JaHHBIX"

80

MHuorotaban4HbIe
0a3bl TaHHbBIX.
Tumns! cBs3ei
MEXTY
TaOJIUIIAMU.
Bremmunit xmrou.
IlemocTHOCTH Ga3bI
aHHBIX

81

[TpakTuueckas
pabora 1o Teme
"PazpaboTka
MHOTOTAaOIUIHOU
0a3pl JaHHBIX"

82

3anpocsl K
MHOTOTA0INYHBIM
0a3aM JaHHBIX

83

[IpakTuueckas
pabora 1o Teme
"3anpockl K
MHOTOTAOIUIHOU
Oa3e naHHBIX"

84

SI3bIK yripaBieHuUs
JnaHHbIMU SQL

85

IIpaktueckas
pabora 1o Teme
"VupaBnenue
JTAHHBIMU C

IIOMOIIBIO A3bIKA
SQ LII

86

Hepensmonnsie
0a3nl JaHHBIX.
OKclnepTHbIE
CHCTEMBI

87

HNurepHer-
MIPUIIOKEHUS

88

IlongaTue o




CEpPBEPHOU U
KJIUEHTCKOM
JacTsaXx caira.
Texaomorus
«KITUCHT —
cepBep», €€
JIOCTOMHCTBA U
HEIOCTAaTKU

89

OCHOBBI SA3BIKA

HTML

90

[IpakTrnueckas
pabora 1o Teme
"Co3nanue
TEKCTOBOM BeO-
CTpaHUIIBI"

91

OCHOBBI S3bIKa

HTML

92

OCHOBBI SI3bIKa

HTML

93

[TpakTuueckas
pabora 1o Teme
"Co3nauue BeO-
CTPaHHUIIBI,
BKJIIOYAIOIICH
MYJIbTUMEIUNHbBIC
00BEKTEI
(pucyHKw,
3BYKOBBIE JaHHbIC,
BH1€0)"

94

OCHOBBI
KaCKaIHBIX TaOJImIL
ctuneit (CSS)

95

IIpaktueckas
pabora 1o Teme
"Odopmiienue
CTpaHUIIBI C
TTOMOIIBIO
KaCKaIHBIX TaOIHI]
ctunein”

96

Cuenapuu Ha
a3bike JavaScript

97

Cuenapuu Ha
a3bike JavaScript

98

®opmbl Ha BeO-
CTpaHHMILIe




99

[IpakTnueckas
pabota 1o Teme
"O6paboTka
JTaHHBIX popM"

100

Pazmermenue BeO-
cauToB. Yciyra
XOCTHHTIaA.
3arpy3ka ¢aition
Ha CalT

101

Kanpuposanue.
Hcnpasnenne
MIEPCIIEKTUBHI.
I'ucrorpamma.
Koppexuus
YPOBHEH,
KOPPEKIIHSI 1IBETA.
OO0eciBeynBaHue
LBETHBIX
n300pakeHu

102

Bog
n300pakeHul ¢
HCIIOJIb30BaHUEM
Pa3IMYHbIX
uQpoBHIX
YCTPOMCTB.
[IpakTuueckas
pabora 1o Teme
"O6paboTka
uQpoBHIX
dboTtorpadmit"

0.5

103

Peryms. Pabora ¢
o0nacTsIMHu.
OUIbTPHI.
IIpaktueckas
pabora 1o Teme
"Perymin

U (POBBIX
¢dororpaduii”

0.5

104

MHorocnoiHbIe
N300pakeHMs..
TekcToBBIE CIIOM.
Macka cnos.
Kanaiesr.
Coxpanenue
BBIJICJICHHOM




o0acTu

105

[IpakTunueckas
pabota 1o Teme
"MHorocnoiHbie
n300paxxeHus"

106

[ToaroToBka
WUTIOCTPALIUHN JUIS
Be0-CalTOB.
[IpakTnueckas
pabora 1o Teme

" AHUMUPOBaHHbIE
n3oopaxeHus"

0.5

107

Bexropnas
rpaduxka.
Bexropusanus
PacTpoBBIX
n300pakeHu

108

[TpakTuueckas
pabora 1o Teme
"BekTopHas
rpaduka"

109

[TpunIUTIBEI
MOCTPOEHUS 1
pEIaKTUPOBAHUS
TPEXMEPHBIX
MoIelen

110

[IpakTuueckas
pabora 1o Teme
"Co3pganue
MIPOCTHIX
TPEXMEPHBIX
mozaenen"”

111

CeTtouHble MOACIH.

Marepuainsl

112

IIpaktueckas
pabora 1o Teme
"CeTOuHbIE
Moenun"

113

MoenupoBanue
HCTOYHUKOB
OCBELICHUS.
Kamepsl

114

IIpakTuueckas
paboTa o Teme
"Pennepunr"




AMTUBHEBIE
115 | rtexnonoruu (3D- 1
IIPUHTEPHI)
[TonsTue o
BUPTYAJIbHOU
116 | peanpHOCTH U 1
JOTIOJIHEHHOM
peanpHOCTH
117 | Pe3sepBHOE Bpems 1
118 | PesepBHOE Bpems 1
119 | PesepBHOE Bpems 1
120 | PesepBHOE Bpems 1
121 | PesepBHOE Bpems 1
122 | PesepBHOE Bpems 1
123 | PesepBHOE Bpems 1
124 | PesepBHOE Bpems 1
125 | PesepBHOE Bpems 1
126 | PesepBHOE Bpems 1
127 | PesepBHOE Bpems 1
128 | PesepBHOE Bpems 1
129 | PesepBHOE Bpems 1
130 | PesepBHOE Bpems 1
131 | PesepBHOE Bpems 1
132 | PesepBHOE Bpems 1
133 | PesepBHOE Bpems 1
134 | PesepBHOE Bpems 1
135 | PesepBHOe Bpems 1
136 | PesepBHOe Bpems 1
OBUIEE
KOJIMYECTBO
YACOB IO 136 0 36.5
[TPOI'PAMME

INPOBEPAEMBIE HA EI'D 10 MTHO®OPMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA30OBATEJIbHOM
INPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon nposepsiemoro

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NMPOIrPaMMBbI CpeIHero

TpeOoBaHUs
00mero oopa3oBaHus
1. 3namo (nonumams)
1.1 [Morumanue OCHOBHBIX IPHHIAIIOB yCTpoOiicTBa u




q)YHKL[I/IOHI/IpOBaHI/ISI COBpPCMCHHBIX CTAalUOHAPHBIX U MOOWMIBHBIX
KOMIIBKOTCPOB; TeHI[eHI_II/Iﬁ Pa3BUTHA KOMIIBIOTCPHBIX TGXHOJ’IOI‘I/If/'I;
BJIaJCHUC HaBbIKAaMH pa60TbI C OInCpalOHHBIMU CHUCTCMaMU U
OCHOBHBIMM BHJAAMHU HPOTrpaMMHOIO obecrieueHust Il pCHICHUA

y4eOHBIX 3a/1a4 110 BEIOPAHHOM CIleNMaTn3aliu

1.2

Hanuuue npexacraBineHuil o 0a30BBIX MPUHIMUIAX OpPraHU3alUd U

(yHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB AOWUCKPCTHU3AUWH Pa3IMYHBIX

BHJIOB MH(POpMAIIH

1.4

[Tonumanue 0a30BBIX AITOPUTMOB 00PaOOTKH YUCIIOBOM U TEKCTOBOM
nHpopmanuy (3anMch YKMCET B MO3UIMOHHOW CHCTEME CUHCIEHMS,
JeIMMOCTh LEJBIX YHCEJ; HAaXO0XKJIEHHUE BCEX MPOCTHIX 4YHUCET B
3alaHHOM JMana3oHe; o0paloTka MHOTOpa3psiAHBIX LENbIX YHUCEIl;
aHAJIM3 CHUMBOJIBHBIX CTPOK M JIPYT'MX), aJrOPUTMOB IIOMCKa U

COPTHPOBKH

1.5

3HaHne CbYHKL[I/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIbHBIX

CPENICTB Cpe/bl pa3pabOTKU

1.6

Branenne oCHOBHBIMU CBEICHUSIMH O 0a3ax JAaHHBIX, UX CTPYKTYpE,

CpelncTBax CO3/1aHus U pabOThI C HUMHU

1.7

[loHumanre  BO3MOXKHOCTEM M OTpAaHUYEHUM  TEXHOJOTHM
HCKYCCTBEHHOTO HHTEJJIEKTa B PAa3IMYHBIX OO0JIaCTAX; HaJIu4due
Mpe/ICTaBIeHU 00 HCMOIb30BaHUHN HHPOPMAIIMOHHBIX TEXHOJIOTHUH B

pa3IU4HbIX MpodeccnoHalbHbIX chepax

1.8

BJ'Ia,Z[eHI/Ie TECOPETUYCCKUM aIrrapaTrom, IIO3BOJIAOII MM
OCYIICCTBJIATE IMPCACTABICHHUC 3aJaHHOI'0 HATypaJbHOI'O 4YHCiia B
Pa3lIM4HbIX CHCTEMAX CUHHCICHHUA, BBIIIOJHATH Hp606paSOBaHI/I${
JJOTHYCCKUX BBIpa}KeHI/If/'I, HUCIIOJIb3YA 3aKOHBI anre6pLI JIOTUKU,
OIIPCACIIATH KpaT‘IaﬁH.IHﬁ IIyTb BO B3BCHICHHOM rpa(be Hn KOJIMYCCTBO

HYTeﬁ MCXKAY BEpHIMHAMU OPUCHTUPOBAHHOI'O AlITUKIIMYECKOTI'O rpa(ba

Yuemo

2.1

YMeHue McHojb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKUC MOICIIN I
aHalJli3a 00BEKTOB u IMponucCCOB: q)OpMy.HI/IpOBaTL Ocjib
MOJCIIMPOBAHUA, BBIIIOJHATL aHAJIM3 PE3YJIbTATOB, IOJIYYCHHBIX B
xXonae MOJCIUPOBAHUA; OLICHUBATb aJICKBATHOCTb MOJCIHN
MOJCIINPYECMOMY 06’LCKTy HJIN IpoHeCCy; NPCACTABIIATE PC3YIIbTAThI

MOJCIIMPOBAHUA B HAITIAAHOM BUC

2.2

YmMmenue KJ'IaCCI/I(bI/IL[I/IPOBaTB OCHOBHBIC 3aJa4yM aHajln3a JaHHBIX
(HpOTHO3I/IpOBaHI/IC, Knaccn(bmcaum{, KJIaCTCpusanms, aHaJIn3
OTKHOHCHHﬁ); MNOHUMAThb TMOCJICAOBATCIIBHOCTh PCIICHUA 3aJayd

aHajlIM3a JaHHBbIX: C60p NEPBUYHBIX HOAHHBIX, OYHCTKA MW OIICHKa




KauecTBa JAHHBIX, BBIOOP W (WIM) TOCTPOEHUE MOJIEIH,
MpeoOpa3oBaHKe NAaHHBIX, BH3yalIH3alUsl JAaHHBIX, WHTEPIPETALIUS

pe3yJIbTaToOB

2.3

YMmenue omnpenensate WHOOPMANHUOHHBIA 00BEM  TEKCTOBBIX,
rpauyuecKuX ¥ 3BYKOBBIX [AHHBIX NPH 3aJaHHBIX IapaMmerpax
JMCKPETH3AIMUA. YMEHUE OMPECISATh CPEIHIOI CKOPOCTh Nepeaadn
JTAHHBIX, OICHUBATh U3MEHEHUE BPEMEHU Tepeadd MMPU H3MCHCHHUH

UH(POPMALMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
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YMeHune cTpouTh Koj, 00eCTIeunBaroONuii HAUMEHBIITYI0 BO3MOXKHYIO

CPEJHIOIO JUIMHY COOOIIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue UCoJib30BaTh MPHU PEIICHUHU 3a/1a4 CBOMCTBA MO3UIIMOHHOMN
3allUCH  YHWCEJNl, aNTOPUTMbI MOCTPOEHUS  3alllMCH  4YHCiIa B
MO3UIMOHHOW CHUCTEME CUHCICHUS C 3aJaHHBIM OCHOBAaHUEM U
IIOCTPOCHHSI YUCia MO CTPOKE, COAEPKALIEH 3alliCh 3TOTO YHCIIA B
MO3UIIMOHHOM CUCTEME CUHMCIICHUS C 3aJJaHHBIM OCHOBAaHUEM; YMEHUE
BBITIOJTHATE apU(METUUECKHE OTMEpPallud B TMO3UIMOHHBIX CHCTEMax

CUHCIICHUA

2.6

YMeHHe CTPOUTH JIOTHYECKOE BBIPAKEHHWE B JTU3BIOHKTUBHOW W
KOHBIOHKTMBHOM HOpPMaJIbHBIX (opMax IO 3aJaHHON Talnuie
WCTUHHOCTH; UCCIIEIOBaTh 0O0JacTb HCTUHHOCTU BBICKA3bIBaHMS,
COJIEpKalero TEepeMEHHBbIe;, pellaTh HECIO0XHbIE JIOrHYecKue

ypaBHEHUS

2.7

YMeHue pemath alropuTMHUECKHUE 3aJaud, CBSI3aHHBIE C aHAJIM30M
rpadgoB  (3a7aud  MOCTPOCHUS  ONTHUMAJIBHOTO IMYTH  MEXIY
BEpIIMHAMU rpada, OMpeleleHUs] KOJIUYECTBA pAa3JIMYHBIX MyTel

MEX/1y BEpLUIMHAMHU OPUEHTHPOBAHHOTO AllMKIMYECKOTo rpada)

2.8

YMeHue UCIoJIb30BaTh AEPEBHS MPH aHAINU3E U MOCTPOSCHUH KOJOB U
JUIA TIPEICTaBJICHUS apu(METUUYECKHX BBIPRKEHUU, MPU PELICHUU
3a/la4 TMOMCKAa U COPTHUPOBKU; YMEHHUE CTPOUTH JAEPEBO HUIPHI IO
3alaHHOMY  aJiropuTMy;  pa3pabaTbiBaTb U  OOOCHOBBIBATH

BBIUT'PBINIHYI0 CTPATCTHUIO UI'PBI

2.9

YMeHue AHAJIM3UPOBAThL aAJrOPpUTMbI C HCIIOJb30BAHUEM Ta6J'II/II_I
TPAaCCUPOBKU; OMpCACIIATh oe3 HCITIOJTB30BaHUA KOMIIBIOTEpa
PE3YyJIbTAaThl BBIIOJIHCHUA HECJIOXHBIX MIpOrpaMM, BKIIHOYAIOMIUX
HOUKIIbI, BCTBJICHUA W MNOANPOrpaMMBI, TIPpHU 3aJaHHBIX HCXOAHBIX

JaHHBIX

2.10

YmMmenue ONpCACIIAITE CJIO)KHOCTHL HM3Y4YaCMBIX B KYpPCC 0a30BBIX
AJITOPUTMOB (CYMMI/IPOBaHI/IC OJICMCHTOB MacCCHBa, COPTHUPOBKaA
MacCCHBa, nepe6opHLIe AJITOPUTMEI, JBOHMYHBIN HOI/ICK) U INPpUBOJUTH

OpUMEPBI HECKOJIBKUX aJITOPUTMOB pa3H0171 CJIO)KHOCTH JJId PCIICHUA




OJTHOM 3aJ1auu
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Bnagenue yHuMBEpCaNbHBIM S3bIKOM IIPOTPAMMHPOBAHMSI BBICOKOTO
ypoBHsi (Ilackane, Python, Java, C++, C#), mpencraBlieHUSMH O
0a30BBIX THIMAX [JaHHBIX MW CTPYKTypax [aHHBIX; yMEHHE
UCIIOJIb30BAaTh OCHOBHBIE YIIPABIISIIOIIME KOHCTPYKLUHU; YMEHHE
OCYILIECTBIIATh AHAINU3 MPEAJI0KEHHON MporpamMmbl: OIPEIEINIATH
pe3yabTaTel paboThl MPOrpaMMBbl IPU 33aHHBIX UCXOIHBIX JaHHBIX;
ONPEENATh, NMPU KAKUX HCXOJTHBIX JAaHHBIX BO3MOXKHO IOJIYy4EHHE
yYKa3aHHBIX pPE3yJbTaTOB; BBIABIATH JaHHBIE, KOTOpPBIE MOTYT
MpUBECTH K omubke B paboTe mnporpamMmbl; (OPMYIHUPOBAThH

MIPEIIOKEHNUS 10 YITYUIIEHUIO TPOTPAMMHOTO KOJIa

2.12

YMeHue peanu3oBbIBaTh HAa BBIOPAHHOM ISl U3Y4YEHUS S3bIKE
nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++,
C#) TumoBble  aNTOPUTMBI  OOpaOOTKM  YHUCEN,  YHUCIOBBIX
MOCJIEIOBATEIbHOCTE M MAacCHBOB: MpPEJCTaBICHUE 4YMCIa B BHJE
Ha0opa TIPOCTBIX COMHOKHUTENIEH; HaxOXJICHHE MaKCUMaJIbHOU
(MuHUManpHOM) UMGPB HATYpaJbHOTO 4YHCIA, 3alMHCAaHHOTO B
CHUCTEME CYHUCJIEHHUS C OCHOBAaHMEM, HE€ mpeBbimaromuM 10;
BbIYHCIIEHHE 000OIEHHBIX XapaKTEPUCTUK AIIEMEHTOB MAacCUBa WIIU
YHCIIOBOM MOCIEA0BATEIbHOCTH (CYMMBI, IPOU3BEIEHUS CPEIHErO
apu(pMeTUYecKoro, MUHUMAJIHLHOTO M MaKCUMAJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOMIMX 3aJJaHHOMY YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MAacCHBa; YMEHHUE MHCIOJb30BaThb B
IporpaMMax JIaHHbIE PA3JIMYHBIX THUIIOB C Y4ETOM OrpaHUYECHHI Ha
JIMana3oH UX BO3MOJKHBIX 3HAYEHUH, IPUMEHSATh IIPYU PELICHUH 3a/1a4
CTPYKTYpBl JaHHBIX (CIHMCKH, CIOBapH, CTEKH, OYEPEIH, NEPEBbs);
OPUMEHSTh CTaHAApPTHbIE U COOCTBEHHBIC MOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK; HCIIOJIb30BAThH
npu pa3paboTke MporpaMM OUOTMOTEKH TMOANPOTpaMM; yMEHHE
UCIIONb30BaTh  CpeACTBAa  OTJIAAKM  OporpaMm B cpele

IPOrpaMMHUPOBAHUS

2.13

YMeHHe UCIOJIb30BaTh JJICKTPOHHBIC TAONMIBI IS aHAIM3a,
OpeICTaBlIeHUs W O0pabOTKM  JaHHBIX  (BKIOYas  BBIOOp
ONTUMAIFHOTO pelIeHHs], MOAOOp JIWHUU TPEHIa, pelleHHe 3ajad
IPOTHO3UPOBAHUS); yYMEHHE HCIOIb30BaTh TaOJIMYHBIE

(peJ'ISII_[I/IOHHLIe) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTEMBI

2.14

YmMmenue OpPraHru30BLIBATH JIMYHOC I/IH(I)OpMaI_II/IOHHOC MPOCTPAHCTBO C
HCIIOJIb30BAHHUEM  PA3JIMYHBIX CPCACTB I_II/I(I)pOBBIX TCXHOHOPHﬁ;
MOHMMAaHHUE BO3MOKHOCTEM I_II/I(I)pOBBIX CCPBUCOB TOCYHApPCTBCHHBIX

ycayr, Hu(ppoBbIX 00pa3oBaTeIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbBIX HA EI'J
HO UH®OPMATHUKE

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

OcCHOBHBIE TEH/ICHIIUU PA3BUTHSI KOMIIbIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronponeccopHsle cuctemsl. Pacripenenénnsie

BBIYUCIIUTENBHBIE CUCTEMBI M 00paboTKa OOIBIINX JAaHHBIX

1.2

[IpuHIUIIBI TOCTPOCHUSI U amnmapaTHble KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBoie mpoTokoibl. Cers HWuTepner. Anpecanus B cetn HHTepHerT.
[TpoToxoiner creka TCP/IP. Cucrema nomennsix umén. Pa3znenenne IP-cetn Ha

MOJICETH C TIOMOIIILIO0 MACOK ITOACeTel

1.3

@aitnosas cuctema. [louck B daiinoBoit cucteme. [IpuHIMIBI pa3menieHus U

WMEHOBaHUsS (HaiyIoB B JOATOBpeMeHHOW mamsaTH. [11aGmoHbI s omucaHus

rpynn (aiaos

1.4

CKOpOCTI) nepcaayn  JaHHBIX. 3aBHCHUMOCTh BpEMCHHM 1I€p€aadu OT

nH(pOpMaMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHasa CBIA3U

1.5

[udpoBanmne ganHpIx. CuMMeTpUUHBbIE U HecUMMETpUaHBbIC mUdphI. [HTudpsr
npoctoit 3amensbl. [nudp Lesaps. Hludp Buxenepa. Anroputm mmudpoBaHus
RSA

1.6

Koppl, mo3Bosistonue oOHapyKUBaTh U UCHPABIATh OUIMOKH, BO3HUKAIOIINE
npu nepeaaye AaHHbIX. Paccrossnue Xammunra. KoaupoBanue ¢ HoBTOpeHHEM

ouroB. Koasr XaMMuHra

TeopeTnueckue 0CHOBBI HHPOPMATHKU

2.1

HBOH“IHOG KOOAUPOBAHHUC. PaBHOMepHBIe n HEPAaBHOMCPHEIC KOJBI.
I[eKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3allMCAHHBIX C IIOMOIIbIO HEPABHOMCPHBIX
KoJi0B. YcioBue PDaHo. HOCTpOCHI/IC OJHO3HAYHO JACKOAUPYEMBIX KOIOB C

IIOMOIIBIO ACPECBaA

2.2

Teopernueckre MOAXOABl K OICHKE KoJM4yecTBa HHMOpMauu. EauHUIGI
U3MEPEeHHS KojudecTBa HH(popManuu. AJ(aBUTHBI TOAXOM K OIEHKE
KoiuuecTBa WHGOpManU. 3aKoH aJAUTUBHOCTH HHpopmarmu. Dopmyna

Xapriu. Uapopmanus u BepostHocTs. Popmyna IlleHHoHa

2.3

Cuctembl cuncnenus. Pa3BépHyras 3amuch LEIBIX U JPOOHBIX YHCET B
NO3UIMOHHON cucteme cuuciaeHus. CBONCTBAa MO3MLIMOHHOW 3alMCH YMCIA!
KOJIMYECTBO IM(p B 3alUCH, MPHU3HAK JETUMOCTH YHUCIa HAa OCHOBAaHUE
CUCTEMBI CUMCIIEHUS. AJITOPUTM NEPEBOA LIENOT0 YMCiIa U3 P-nuHOM cucTeMbl
CUHCIIEHUS B JIECATUYHYIO. AJITOPUTM NepeBoja KOHeUHOi P-muHoi apoOu B

ACCATUYIHYIO. A.]'IFOpI/ITM nepepoJia 0ejIoro 4uciia U3 JIECATUYHON CHCTEMBI




cuucineHuss B P-uunyro. IlepeBon koHewuHON aecaTHyHOW apodu B P-nunyto.
JIBon4Has, BOCbMEPUYHAs U LIECTHAALATEPUYHAsT CUCTEMbI CUUCIIEHUS, CBA3b
MEXIy HHMMH. Apu(METHUECKHE OIepaluyd B MO3UIMOHHBIX CHCTEMax

CUHCIICHUA
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TpouuHass ypaBHOBEIIEHHAs CHUCTEMA CYUCICHHS. JIBOMYHO-AECATHUYHAS

CUCTEMA CUHMCIICHUA

2.5

KonupoBanue texctoB. KomupoBka ASCII. OpHoGaliTHBIE KOJIUPOBKH.
Crannmapt UNICODE. Komuposka UTF-8. Onpenenenue nHpOpManmoOHHOTO

00BEMa TEKCTOBBIX COOOIIEHIHA

2.6

KomupoBanune  m3zoOpaxenuit.  Onenka  uHGOpPMAaMOHHOIO  00BEMa
rpaduyuecKkux JaHHBIX MPU 33JaHHBIX pa3pelleHud U TIyOMHE KOJIUPOBAHUSA
ngera. l[BetoBeie Monenu. Koauposanue 3Byka. OreHka HH(OOPMAIMOHHOTO
00BEéMa 3BYKOBBIX JAaHHBIX TIpHU 3aJaHHBIX YaCTOTC JUCKPCTHU3AlUKU U

Pa3pAIHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. I[loHsTue BbIcKa3biBaHUS. Bpicka3biBaTellbHbIE (OPMBI
(npenukaTsl). KBaHTOpHI CylIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipl HUCTUHHOCTH. Jlormyeckue BBIpaXKEHUS.
Jlornueckne ToxnectBa. Jlormdeckme omnepanud M ONEPALMHM  HAJ
MHO’KECTBaMH.

3aKkoHbl anareOpbl JIOTMKH. OKBUBAJIEHTHBIE IPeoOpa3oBaHMs JIOTUYECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlornueckue (QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl JOrHUECKUX BBIPAKEHHM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HNCTHHHOCTHU

2.9

Jlormdeckue »5IeMEHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psanusiii cyMmmarop. [loctpoeHne cxeM Ha JIOTHYECKUX IEMEHTax 1o
3aJJaHHOMY JIOTHYE€CKOMY BBIPKEHHUIO. 3alKCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHYECKOM cXeMe

2.10

Mogenu u MOACIIMPOBAHUC. I_[eJ'II/I MOJCIIUPOBAHUA. A,Z[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI INPUKIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yIbTaTOB MOACIIUPOBAHUA B BHUIC, y'):[O6HOM JJIA
BOCIIpHUATUA YCIOBCKOM. Fpa(bl/lqecxoe MNpEACTAaBJIICHHUEC JAHHBIX (CXeMLI,

TaOaMLIbI, TpaduKn).

211

Hpe,Z[CTaBJ'IeHI/Ie LOCJIBbIX YHUCCII B IaMsATH KOMIIBIOTCPA. Ol"paHI/IquHOCTB
Auarna3oHa YUCC]I IpU OTpaHUYCHHUU KOJIMYCCTBA Pa3psAa0B. HCpCHOJIHeHI/IC
pa3p5mH0171 CeTKH. be33HakoBble U 3HAKOBEIE JaHHEBIE. 3HAKOBBI OWT.
I[BOI/I‘{HLII‘/’I JIOIIOJTHUTEIBHBINA KO OTPpULATCIBbHBIX YHUCCIIL.

[ToOuTtoBble Joruueckue onepanuu. Jlorndeckud, apupmMeTHUecKUil u




nuknuecknit  casuru. UludpoBanne ¢ momouipi0 NOOMTOBOW OIepanuu

«uckimouaromee UJI»

2.12

HpeﬂCTaBHGHI/IC BCIICCTBCHHBIX YHCCII B IaMATU KOMIIBIOTCPA. 3Haqama51
4aCTb W TIIOPAJOK 4YHCJIA. I[I/IaHa?:OH 3HAYCHUI BCIICCTBCHHBIX YHCCII.
HpO6JIeMI>I XpaHCHHA BCHICCTBCHHBIX YHCCII, CBA3AHHBIC C OrpPpaHUYCHUCM
KOJIMYCCTBA pa3psaaoB. Breinmonnenue onepaunﬁ C BCUICCTBCHHBIMU YHCJIaMU,

HAaKOIUJICHUE OIIHO0K IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcnoBHble nousTus. Buasl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MAaTpPHUIl, CIHCKOB CMEXHOCTH. Perienne
AITOPUTMUYECKUX 3aJa4, CBS3aHHBIX C aHaIM30M TpadoB (MOCTpoeHHE
ONITUMAIIFHOTO ITyTH MEXIy BepIIMHAaMH rpada, ompenereHre KOJIHMYecTBa

Pa3IIMIHBIX HYTCI\/JI MCXKAY BCpHIMHAMH OPHUCHTHPOBAHHOTO AIUKIMYCCKOI'O

rpaca)

2.14

HepeBbst. bunapnoe nepeBo. [lepeBbst moucka. CriocoObl 00xona Jepesa.
[IpencraBnenre  apupMeTHUECKUX  BBIpAXXEHMH B BUIE  JIepeBa.
Wcnonb3oBanue rpadoB U JepeBbEB MPU OMUCAHUHM OOBEKTOB M IMPOILIECCOB

OKPYKAIOIIEero MUpa

2.15

JluckpeTHble UIphl JIBYX HUIPOKOB ¢ mojHOM wuHpopMmarueil. Iloctpoenue
JiepeBa rnepedopa BapHaHTOB, ONMMMCAHUE CTPATETUH UTPHI B TAOIMUYHOHN (popme.

Boiurpeliiabie 1 TPOUTPHIIIHBIE TO3UIUU. BHIUTpHINIHBIE CTpaTETul

2.16

CpenctBa  HWCKYCCTBEHHOTO  HMHTeIUIeKTa. MneHTudukanus W MOUCK
n300pakeHUH, pacro3HaBaHue JIUII. Hcnonp3oBanue METOJI0B
HUCKYCCTBEHHOTO HMHTEJUICKTa B oOydammmx cucteMax. Mcmons3oBaHue
METOJIOB MCKYCCTBEHHOTO HWHTEJUIEKTa B poOOTOTEeXHHMKE. VMHTEpHeT Belie.

Heitponnsie cetn

AJNTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/IS[ IIOHATHA aJIr'OpUTMaA. Mammaa TBIOpI/IHra KaK YHUBCpPCaJIbHasA

MO/JIeb BBIYMCIICHUN

3.2

OneHka CIOXHOCTU BbluucieHH. Bpems paboTel u 00BEM HCMONIB3yeMOM
namsTH, HUX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX JaHHBIX. OIleHKa
ACUMITOTUYECKON CJIOXKHOCTU aJITOPUTMOB. AJTOPUTMBI MOJMHOMHUATHHON
cnoxHoctu. Ilepebopubie anroputmbl. [Ipumepsl pa3aUYHBIX aNTOPUTMOB

peUICHUA OJIHOM 3alauu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb

3.3

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbLTATOB pa6OTBI HpOCTCﬁIHHX AJITOPUTMOB
YIIpaBJICHUA UCHIOJIHUTCIIAMA U BBIYUCIIMTCIIBHBIX aJITOPUTMOB. OHpe,[[eJ'IeHI/IC
HCXOOHBIX HJAHHBIX, MHPHU KOTOPBIX aJITOPUTM MOKET 1OaTb Tpe6y€MHﬁ

pe3yabTaT

3.4

AJ'II‘OpPITMLI o6pa60T1<1/1 HAaTYpaJIbHBIX YHUCCII, 3allMCAHHBIX B IMO3UIMOHHBIX
CcuCTéMax CYHCICHHUA: p336I/ICHI/IC 3allMCu 4YucCjia Ha OTACIBHBIC L[I/I(bpbl,

HaxXOXXJCHUC CYMMbI U TIPOU3BCACHUSA I_II/I(I)p, HaX0XJeHHE MAaKCHMaJIbHOM




(MHUHUMANBHOW) T (PHI.
[IpencraBnenne yucna B BHJE HabOpa MPOCTBIX COMHOXXHUTENEH. ANTOpUTM
OBICTPOTO BO3BEJCHHUS B CTeNeHb. [IOMCK MPOCTBIX YHCEN B 3aJaHHOM

JMaIa3o0He C IOMOIIBIO AITOPUTMA «PEIIeTO DpaToceHar

3.5

MHoropa3psHble eJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

SA3eik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tumnsl JaHHBIX:
LEJIOYHCIICHHbIE, BEILECTBEHHbIC, CHMBOJIbHbBIE, JIOrMUecKue. BeTBieHus.
Cnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

O0paboTka JaHHBIX, XpaHAMKXCS B ¢ailiax. TekcToBble U TBOMUHBIE (hailiIbl.
@ailnoBble nepemMeHHbIe ((aitioBele ykazaTenu). Urenue u3 ¢aina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3anaun. IloanporpaMmel (poueaypsbl U GyHKIINN).

Hcnonb3oBanue ctaHnapTHON OMONIMOTEKHU s3bIKa IPOIPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie nponeaypsl U GyHkiuu. Mcnons3oBanue creka s

opraHusalvi pEKYpCHBHEBIX BBI3OBOB

3.8

Yucnennsie MeToApl. TouHOE M MPUOIMHKEHHOE pelIeHHs 3a1aqyn. YuCIeHHOe
peleHne ypaBHEHH C MOMOIIBI0 Toa00pa mapamerpa. UuciaeHHbIE METObI
peleHuss ypaBHEHHW: MeToj Tiepebopa, METOJ TOJIOBUHHOTO JICJICHUS.
[TpubmmxEHHOE BBIYKMCICHNUE JUIMH KPUBBIX. Berancnenue miomanaeit Guryp c
MTOMOIIBIO YHUCIEHHBIX METOJIOB (METO MPSIMOYrOJIbHUKOB, METO1 Tparenuil).
[Touck makcumyma (MUHUMYMa) (QYHKIIUH OJHOW TEPEMEHHOW METOIOM

ITOJIOBUHHOTI'O OCJICHUS

3.9

O0paboTka  CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  QYHKIMH  sI3bIKa
IporpaMMUpOBaHusl s 0OpabOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSBICHUI CHMBOJIA B
CTpOKe, pa30HMeHHe CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, IOHCK
MOJICTPOKH BHYTPU JAHHOU CTPOKH, 3aME€HA HAalWJEHHOMN MOJICTPOKU Ha JPYTyIO
CTpoKy. I'eHepainuisi Bcex CJIOB B HEKOTOPOM aidaBUTE, yAOBIECTBOPSIONINX
3alaHHBIM orpaHuuyeHusM. [IpeoOpa3oBaHue uncia B CUMBOJBHYIO CTPOKY U

oOpartHO

3.10

MaccuBbl M TOCIENOBAaTENBHOCTH 4YHCeNl. Bprumciaenne 000OMEHHBIX
XapaKTEepPUCTUK JJIEMEHTOB MAacCHMBa WM YHCIOBOH IOCIEJOBATEIBLHOCTH
(CyMMBI, TpPOM3BEICHUS, CPEIHEro apuPMETHYeCKOro, MUHHUMAIBHOTO MU
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJIOBIETBOPSIOMINX
3aJaHHOMY YCJOBMIO). JIMHEHHbIM MOMCK 3a/laHHOTO 3HA4YEeHUs B MAacCUBE.
AnropuT™bl paboThl € 3J€MEHTAaMH MaccHBa C OJHOKPAaTHBIM IMPOCMOTPOM
MaccuBa. COpTHpOBKa OJHOMEPHOTO MaccuBa. IIpocTeie METO/IbI COPTUPOBKU
(Meron my3bIpbKa, METOJA BBIOOpa, COpTUpOBKa BcTaBkaMu). CopTHpoOBKa
ciusinueM. beicTpas coptupoBka maccuBa (anroput™ QuickSort). JIBonuHbIi

IIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpuibl). ANTOPUTMBI 00paOOTKH JBYMEpPHBIX
MacCHBOB: 3allOJHEHHE JIByMEPHOIO YHCIOBOIO MAacCUBa IO 3aJaHHBIM
IIpaBUJIaM, MIOUCK 3JIEMEHTA B JIBYMEPHOM MacCHBE, BBIYMCIEHUE MAKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBA, IEPECTAHOBKA CTPOK

¥ CTOJIOIIOB ABYMEPHOTO MacCHBa

3.12

CnoBapu  (accouMaTHBHBIE  MACCHBBI, OTOOpakeHHs).  XO3II-TaOJIHUIIBI.

HOCTpOGHI/Ie aJI(i)aBI/ITHO'LIaCTOTHOFO CJIOBapd IJId 3aJaHHOT'O TCKCTa

3.13

Crexku. AnHamu3 MpaBUWIBHOCTH CKOOOYHOTO BbIpaKE€HUS. BpluucieHnue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIUCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonb30BaHue ouepeu A1l BpEMEHHOTO XpaHEHUs! TaHHBIX

3.14

AnroputMmbl Ha rpadax. [locTpoeHne MHMHHMalIbHOTO OCTOBHOTO JepeBa
B3BCIHICHHOTO CBA3HOI'O HCOPHECHTHUPOBAHHOTO rpa(pa. KommuaectBo Pa3INYIHBIX
nyTed MexAy BepUIMHAMH OPHEHTHPOBAHHOTO AaIUMKIMYECKoro rpada.

Anroput™m [{elKCTpsI

3.15

HepeBps. Peanuszanusa nepeBa ¢ MOMOIIBI CCBUIOYHBIX CTPYKTYp. J{BOoMUYHBIE
(bunapnsie) nepeBbs. [locTpoenue nepeBa ais 3aJaHHOTO apUPMETHUUYECKOTO
BbIpakeHUs. PekypcuBHbIEe alropUTMBI 00X01a iepeBa. Mcnonb3oBaHue creka

1 ovepeau g 00Xo/a 1epeBa

3.16

Jlunamuueckoe MpOrpaMMUpOBaHHWE Kak METOJ  pelIeHHus 3a7ady ¢
COXpaHEHHEM MPOMEKYTOUHBIX PE3YJAbTATOB. 3a/laul, peuiaeMble ¢ TOMOIIbIO
JUHAMHYECKOTO IMPOTrPaMMHPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (DYHKLIUH,

MHOJICYET KOJIUYECTBA BAapHWaHTOB, 3a1a4i ONITUMU3AIUN

3.17

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOoBaHUH. OOBEKTH U
kinaccel. CBoWcTBA M MeTOAbl OO0BEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO

moaxoaa. I/IHKaHCYHHHI/IH, HacCJI€J0BaHUC, HOJ'II/IMO];)(l)I/ISM

NudopmanrionHbie TEXHOJIOTUN

4.1

Anamms JaHHBIX. OcHOBHEIE 3a/laiyd aHaJIu3a AOAaHHBIX: IIPOTHO3HWPOBAHUC,
KJ'IaCCI/I(bI/IKaLII/ISI, KiiacTepu3alus, aHalu3 OTKJIOHCHMH. ITocnenoBaTenbHOCTD
peIICHUA 3aaa4 aHaJIn3a AddHHBIX: C60p IICPBUYHBIX OAHHBLIX, OYHUCTKAa H
OLCHKAa KadyceCTBa  JAaHHBIX, BbI60p u (I/IJ'II/I) IIOCTPOCHUEC  MOJACIIN,
Hp606paSOBaHI/Ie JaHHBbIX, BU3YyaJIn3allus JaHHBbIX, HUHTCPIIpCTAl U
PE3YyJIbTATOB. HpOFpaMMHHe cpeacTBa u I/IHTepHeT'CCpBI/ICH JJIA 06pa6OTKI/I n

IMPEACTABJICHUA NAHHBIX. bonpmume nanHpie. MamHHOE 06yquI/Ie

4.2

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOMuL. BeluucieHHe CyMMBI,
cpenHero  apu(pMETHYEeCKOro, HauOONbIIero (HAaMMEHBIIEro) 3HaueHUs
nuanazoHa. Beruncienune kodpduIMeHTa KOPpeNsilUM JIBYX PsIOB JIaHHBIX.
[TocTpoenue crTonOuaThiX, JTUHEHYATHIX W KPYroBbiX auarpamm. Iloctpoenue
rpa¢pukoB  ¢ynkuuit. Ilogbop  nmMHUM  TpeHnma, pelIeHHe — 3agad

MIPOTHO3UPOBAHMUAL. Pemienne 3agad oNTUMU3AUKA C HOMOIIBIO SJICKTPOHHBIX




Ta0JIULL

4.3

I[I/ICerTI/ISaHI/IH npu MaTeMaTU4ICCKOM MOACIUPOBAHUN  HCIIPCPBIBHBIX
nporeccoB. MojenupoBaHue ABIKCHHS. MoJaennpoBaHUEe OHMOIOTHYECKUX
CHUCTEM. Maremarudeckue MO JCIn B 9KOHOMUKE. BrerunciurennHeIe
9KCIIEPUMEHTHI ¢ MojensiMu. OOpaboTKa pe3ysbTaTOB dKCIEpUMEHTa. MeTon
HaMMCHBIINX KBaApaTOB. OHCHKa YUCJIOBBIX MHNApaMETpPOB MOIACIHNPYCMbBIX
00BEKTOB W TporeccoB. BoccraHoBiieHHE 3aBHCHMOCTEH IO pe3ylibTaTaM

JKCIIEPUMEHTA

4.4

BeposatHoctHeie  moxmenu. Meroasl  Monte-Kapno.  MmurtanmonHoe

MozenupoBanue. CHUCTEMBI MACCOBOTO 0OCITYKUBaHHUS

4.5

Tabnuunble (pensiuoHHBIE) 0a3bl MAaHHBIX. TaOnuma — NpeacTaBICHUE
cBenennii 00 ogHOTHITHBEIX 00bekTax. Ilone, 3amuch. Kirou Tadauiel. Padora ¢
roToBOi 0a30il JaHHBIX. 3amojiHeHHe 0a3bl AaHHBIX. [loMCK, COpTUpOBKa U
(dunpTpaus JTaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochl  C
napameTpamu. Beraucisemsie moJist B 3ampocax.

MHuorotabauvnabie 6a3bl JaHHBIX. THIBI CBsA3EH MeX Ty Tabnuiamu. BHenrHmit
k4. [lemoctHocTs 6a3bl AaHHBIX. 3ampochl K MHOTOTAOIMYHBIM 0Oazam

MaHHBIX

4.6

TekctoBbiii mponeccop. CpeacTtBa MOMCKA MU AaBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypupOBaHHbIE  TEKCTOBble  JOKyMeHThl. CHOCKH,
ornaBieHue. [lpaBuna  UUTHPOBAHUS  HMCTOYHUKOB UM OQOpPMIICHUS

OonbmmorpaguIecKuX CChUIOK

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET







