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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yriryOoa€HHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHHW K pe3yJbTaTam
OCBOGHHUS OCHOBHOM  0OOpa30BaTeNbHOM MPOrpaMMbl  CpPEAHEro  0OIIero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IPOrPaMMBbI BOCITUTAHHSI.

[Tporpamma o uHGOpMaTHKE TAET IPECTABICHHE O IENsIX, 00IIeH CTpaTernu
o0y4eHus1, BOCTIUTAHUS B PA3BUTHSI 00yUaIONINXCS CPEACTBAMH Y4EeOHOTO ITpeIMeTa
«Uudopmartukay Ha yriyONEHHOM YpOBHE, YCTaHABIMBAaeT 0O0s3aTEIbHOE
IpEeIMETHOE COJepKaHUe, PETyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpeaelsieT pacupeselieHue ero mo kiaccaM (rogaM HU3ydeHHs ),
Na€T MPUMEPHOE pacIpesesieHue Y4eOHbIX 4YacoB MO TEMAaTHUECKUM pasjieiam
Kypca ¥ PEKOMEHIyemMylo (TPUMEpHYI0) IMOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
y4éTOM MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JOTHKH Y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpamMma 1o nH(pOpPMATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKHN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4YHCIie
JUISL COEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOydaronuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no undopmatuke siBisercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Yy4eOHUKOB,
MOYPOYHOI0 MJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JUCHUIUIMHBI, HW3y4Yaroei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3alMU UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE =~ 005IacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ©  HUH(DOPMAIMOHHOU
NESITEIIbHOCTH.

Kypc uHbopmaTuku ajis ypoBHsS CpeIHEro o0Iero o0pa3oBaHUs SBIISAECTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalOmUXcsl B 00JacTh
UHPOPMATUKA U WHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJiep)KaHue Kypca WH(OOPMATHUKKA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONBIT  TOCTOSIHHOTO  TNPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OTIBITA.

Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3ydeHHs yd4eOHOro mpeaMmera
«upopmaTrKka» OpUEHTHPOBAHBI HAa TOJNYYCHHE KOMIETEHTHOCTEH JUis



nocyenytonen npodecCHOHaTbHOW NIeATeTbHOCTH KaK B paMKax JIaHHON
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHAsl MpeAMEeTHasi 00JIacTh, Paclo3HABAHHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMUHbIE TTOIXO0/IbI
K U3YUYCHUIO SIBICHUN, XapaKTEPHBIX JJI1 U3y4aeMOil IpeAMETHOM 00JacTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapus JaHHOU
npeIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeopuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SIX CO CMEKHBIMH OOJIACTSIMU
3HAHUM.

B pamkax yrinyO0na€HHOTO ypoBHSI u3yueHUs MH(OpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJITOTOBKA OOYYarOIIMXCs K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alugax  OpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AaHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWIIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOYy4YeHHE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJOTUU BHUPTYyaJbHOU U
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHasi 1enb u3yuyeHusi yuyeOHoro mpeamera «Wudopmatuka» Ha
yriyOJEHHOM ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKU3HU B YCIIOBHSIX Pa3BUBAIONIErocss HHOOPMAIIMOHHOTO OOIIeCTBa
M BO3pacTallleil KOHKYPEHUMU Ha phIHKE Tpylaa. B CBA3M C 3TUM HU3y4yEHUE
unpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmatrkd, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3andarh (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTE!, IPOBEPSTH HA TOCTOBEPHOCTD U
00001aTh nHpOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYpPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
WH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IAHUE M MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclipocTpaHeHuEe HH(OpMaIuy;

CO3/IaHHE€ YCIIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaTuka» BBIICIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M APYTUX SJIEMEHTOB LHU(POBOTO  OKPYKEHHs, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetd UHTepHET M UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIA anmapaT WHQPOPMATUKH, BOMPOCH KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHGOPMAIIMOHHOTO O0BbEMaA JAHHBIX, OCHOBBI QJIreOpbl JIOTUKH U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME» HAIPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHUpOBaHHE HABBHIKOB pEaIM3allMU MPOrPaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen  «MH(popMaunoHHbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
MPUMEHEHUS WH(OPMAIIMOHHBIX TEXHOJIOTHH, peau30BaHHBIX B MPUKIATHBIX
MIPOTPAMMHBIX ITPOAYKTaX W MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIU3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydeOHoro npeamera «HpopmaTikay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEIJIOKEHBI JIJISI U3YUYEHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

YrnyOn€HHbld  ypOBEHb UW3Y4YeHUST HMHPOPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTUYECKOT0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYIO0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3yUYEHUS
nH(OpMaTHKU 00ECIIEUYNBACT: MOATOTOBKY OOYYaIOIIMUXCsl, OPUCHTHPOBAHHBIX Ha
CHEIUAIbHOCTY B 00JaCTH WH(OPMAIMOHHBIX TEXHOJIOTMA ¥ WH)XCHEPHBIE
CIICLIMAJIBHOCTH, Y4YacTHE B IIPOCKTHOM W MCCIIENOBATEIIbCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMIOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYACTHIO B OJIMMIHNA/IAX U Cllaye
EnuHoro rocymapcTBEHHOTO SK3aMeHa 1o HHpopMaTHKe.

[TocnemoBaTeTbHOCTh W3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OO0ydeHHs
MOXXET OBITh HM3MEHEHAa II0 YCMOTPCHHMIO YYHMTENIS IpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHMS.

OO11ee ynCiIo YacoB, pEKOMEHAOBAHHBIX ISl U3y4YeHHs WH(OpMATUKK — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).

COJEPKXAHUE OBYUYEHUA
10 KVIACC

HugposBasi rpaMOTHOCTH

TpeOoBaHUs TEXHUKN O€30MACHOCTH ¥ TUTHEHBI IPH Pab0oTE C KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTAMH LIU(POBOTO OKPYKEHHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Heiimana. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOrpaMMBbl  IMPOLIECCOPOM.
OnepaTvBHas, MOCTOSHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
IOMONIBI0 KUH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. [IpsAMoOii TOCTyn K MaMsTH.

OCHOBHBIE ~ TEHJIECHUHMHM  Pa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapayutensHble BeIUKCIeHU. MHOronpoueccopHsie cucteMbl. CynepKOMITbIOTEPBHI.
Pacnipenien€HHble BBIYMCIUTENBHBIE CUCTEMBl W 00paboTKa OOJBLIMX JAaHHBIX.
MoOusnibHbIE THU(PPOBBIE YCTPOKWCTBA U MX pOJIb B KOMMYHHUKAIUsAX. BcTpoeHHbIe
KOMITbIOTEPBI. MUKPOKOHTpOIepsl. POOOTH3MpOBaHHBIE TPOU3BOICTBA.

[TporpamMMHOe obOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecrieyeHus: U uX HazHaueHue. OcoOEHHOCTH MPOrpPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCcTpoWcTB. IlapamnenbHoe nporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepaluoOHHbIE CHUCTEMBI. Y TUIIWTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W = JOEUMHCTAUIALMUSA  OPOTrPAMMHOIO
o0ecrnieueHusl.

daitnoBbie cucTeMbl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijoB B
nosiroBpeMeHHou namstu. [llabnonsl 1uist onucanust rpymn Qaitsios.

[IporpammHoe oOecrnieuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OeCIIeUeHUsI
U IUPpOoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIeUeHHE.
KomMmepueckoe 1 HeKOMMEPUYECKOE UCIOJIb30BaHNE POTPaMMHOT0 00eCTieYeHUsI 1
U poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.



[IpyHIMIIBI TOCTPOEHHUS U allapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Ceresble poTokosbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHEeT. [IpoTOoKO0IBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTd ¢ moMomiblo Macok mojnacereid. CereBoe
aAMUHUCTpUpoBaHue. [loilydeHre MaHHBIX O CETEBbIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M C y3JIoM ceTu. OmnpenerneHue MaplipyTa JIBHKCHUS
MIAKETOB.

Buner  gestenbHoct B cetu HWurepuer. CepBuchl  WHTepHeTa.
['eonndopmanmoHHbie CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(HanpuMep, JIOKalMsi MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsi, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

["'ocynapcTBeHHbBIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMAbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS W OOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBUjia MOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasuHHOCTH
noyry4eHHou nHpopmanuu. OTKpeITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTui. OOmue npodsieMbl 3alUThl
uHpopMaluu 1 nHpopManoHHOU O6e3omacHocTH. CpeacTBa 3auThl HHPOPMauu
B KOMITBIOTEpAX, KOMIIBIOTEPHBIX CETSAX U aBTOMAaTU3UPOBAHHBIX HHPOPMAITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIIMATBFHOW MH(POpPMAIUH, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpamMmHoe oOecriedeHre U CrocoObl
OOpbObI C HUM. AHTUBUpPYCHBIE Nporpammbl. OpraHu3anusi JIMYHOTO apxuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Bwuxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpPOIECChl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTH3aluu MHGPOpMaluK, MNpeJHa3HAUCHHOM [UIs XpaHEeHMs, Nepeladyd H
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe kogupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHne OAHO3HAYHO IEKOAMPYEMBIX KOJOB C IOMOILBIO
nepeBa. Eqununbl n3mepenus koaudectsa nHpopmanuu. AnQaBUTHBIA TOIX0OJ K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.



Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENTbIX M JAPOOHBIX YHCEN B
NO3ULUOHHON cucTteMe cuMciieHns. CBOWCTBa MO3WLMOHHOM 3amUCU  YuCha:
KOJIMYECTBO IU(p B 3alMCH, IPU3HAK JEIMMOCTH YMCIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOa IEJI0ro yucia u3 P-u4HON cuCcTeMbl CUMCIICHUS B
NECATUYHYI0. AJTOPUTM MepeBOoJa KOHEUHOM P-udHON npoOu B AECATHUYHYIO.
AJNTOpUTM IepeBOAA LIEJIOr0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIICHUS B P-muHyt0.
[lepeBoa KOHEUHOW neCITHYHOM poOu B P-nuHyto. /[BomyHas, BOCbMepUYHas U
HIECTHAAIIATEPUYHAST CUCTEMbI CUMCIICHUS], CBSI3b MEXKIY HUMU. ApudmeTndeckue
omepanuy B MO3WLIHOHHBIX CHCTEMAax CUHMCICHUSA. TpounyHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KoaupoBanne  wuzobpaxkenuii. OueHka  HHPOpMaLMOHHOTO  00BEMa
rpaUUecKuX JTaHHBIX MPU 3a/IaHHBIX Pa3pELICHUH U TIIyOMHE KOJAUPOBAHUS LIBETA.
[IBeToBbie Moaenu. BektopHoe xomgupoBanue. @opmarsl rpaduyeckux ¢ausios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Koauposanue 3Byka. OnieHka nH()OPMALIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX YaCTOTE JUCKPETU3ALMU U PA3PAAHOCTU KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI CyIlI€CTBOBaHMS U BCEOOITHOCTH.

Jlormueckue omepauuu. TaOnuubl UCTUHHOCTU. Jlornueckue BBIpAKEHMS.
Jlornueckue TtoxaecrBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C ITOMOILIBIO
TaOJIMI UCTUHHOCTH. Jlornueckue onepanuu 1 onepalnny HajJ MHOKECTBAMHU.

3aKoHbl anreOpbl JOTMKUA. OKBHBAJICHTHBbIE MPEOOpPA30BAHMS JIOTMUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHM.

Jlornueckue (QyHKIUH. 3aBUCHMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMAaJbHble (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS MO TaOJIUIE UCTUHHOCTH.

Jlormyeckue »sleMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IlocTtpoeHne cxeM Ha JIOTUYECKHX JJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KCHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBieHne LENbIX 4YHMCE B HaMATH KommbioTepa. OTrpaHUYEeHHOCTb
Jana3oHa 4YuCel NpU OrpaHUYEHHHM KOJM4YecTBa paspanos. llepemnonHenue
pa3psIHONM CeTKH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIH
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.



[ToOuToBble noruueckue omepanuu. Jlormdyeckuii, apupmeTHUecKuii u
mukimyecknii  capurn.  [lludpoBanme ¢ moMompbIO MOOWMTOBOW  omepanuu
«uckmovaromee NJIN».

[IpencraBiieHHE BELIECTBEHHBIX YKCEN B IMaMATH KOMIBIOTEpA. 3HAdaIas
4acTh W MOPSJOK yucia. Jluama3oH 3Ha4€HHMM BEIECTBEHHbIX uuceln. [IpoGiembl
XpPaHEHUsI BEIIECTBEHHBIX YHCEI, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3pAnoB. BeIonHeHne omnepanuid C BEIIECTBEHHBIMM YHWCJIAMH, HAKOIUICHHE
OLIMOOK TIPU BHIYUCICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

OmnpeneneHne BO3MOXKHBIX pPe3yJIbTAaTOB padOThl MPOCTEHIINX aJIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
WCXOJIHBIX JAHHBIX, IPH KOTOPHIX AITOPUTM MOXET JaTh TPEOYEMBI pe3yJIbTar.

Ortanbl pelieHusl 3a7ady Ha KommbloTepe. MHCTpyMEHTallbHbIE CpPENCTBA:
TPAHCIATOP, OTJIaAYuK, mpompoBIMK. KoMmumisuus u HHTEprpeTanus
nporpamMm. BupTtyaibHbie MalllMHBI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTJIAAKA IPOrpamM.
Hcnonb3oBaHue TpacCUpOBOYHBIX Tabiui. Otinamoudsiii BbiBoA. I[lomaroBoe
BBITIOJIHEHUE MTporpaMmbl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl JaHHBIX:
LIEJIOYHCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIOTHUYecKne. BerBnenus. CinoxHbIe
ycnoBus. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHou. B3anmo3zameHsIEMOCTb
pa3NIMyYHbIX BHUIOB LUKIOB. HMHBapuanT uwmkna. CocTaBlieHHE IUKIA C
MCIIOJIb30BaHUEM 3apaHee ONPEIeIEHHOTO MHBAPUAHTA LIUKJIA.

JlokymeHntupoBanue nporpamm. Mcnons3oBanue koMmmeHTapues. [loaroroska
ONMMCAHUA MPOrPaAMMBbI U HHCTPYKLHH JUJIS ITOJIb30BATEINS.

AJnroput™Mbl 00pabOTKM HATYpaJbHBIX UYHCEJI, 3alHCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CYHUCJICHHS: pa3OMeHHe 3amuch 4Yucjia Ha OTAeNbHbIE HHU(PHI,
HAaXOXXJEHUE CYMMbI W TIpou3BeleHUs 1udp, HAXOKICHHE MaKCUMaJIbHOM
(MUHUMAJIBHOM ) U PBHI.

HaxoxneHue Bcex MpOCTBIX YMCEI B 3aJJaHHOM AuariasoHe. [Ipencrasiienue
YyHucia B BUJI€ HA00pa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBbie u TBOMYHBIC (DailIbI.
daiinoBsie nepeMeHHbIe ((paitioBsie ykazaTenu). Utenue us daiina. 3anuce B (aii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeaypbl U GyHKIIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolemypsl u
dbynkuuu. Mcnonp3oBanue cTeka JjIsl OpraHu3aliid PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBanue CTaHIapTHOW OMOTMOTEKH S3BIKA MPOTPaAMMHUPOBAHUS.
[ToaxatoueHne  OMONMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MoaynpHBIN IPUHIAII IOCTPOEHUS IIPOTrPAMM.



Yucnennsie MeTobl. TouHOE U MPUOIIKEHHOE pelieHus 3a1aun. YncienHsie
METO/bl PEUICHUS] YpaBHEHUW: METOJ Nepedopa, METOJ MOJIOBUHHOIO JIEJIEHUS.
[Tpubnmxk€HHOE BBIYUCICHUE JUIMH KpUBBIX. Bbrumciienue momaneit ¢uryp c
MOMOIIbIO YUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck ™akcumyma (MHUHHUMYMa) QYHKIHM OJHOM IEPEMEHHONH METOJIOM
ITOJIOBUHHOTO JEJIEHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUIMM — sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJIEHUA CHUMBOJIAa B CTpPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpHU
JTAaHHOM CTPOKH, 3aMEHA HAWJICHHOW MOJICTPOKHU Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[TpeoOpa3oBaHue ynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W TOCIENOBATENBHOCTH 4YHced. Bbluncienue 0000MEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCHBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
IIPOU3BEICHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJETBOPSIOMIMX 33JaHHOMY YCIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptupoBka onHOMEpHOT0o MaccuBa. [IpocTbie METOBI COPTUPOBKU (METO.
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi mOUCK B
OTCOPTUPOBAHHOM MACCUBE.

JIBymMepHBIE MaccuBBbl (MaTpHIlbl). AJTOPUTMBI O0OpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33/IaHHBIM [IPABUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpagun m rpammatuku. CpeacTBa NMOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMmeHTel. CHocku, orjaBineHue. KonnexktuBHas paboTa ¢ JTOKyMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nayHble CepBUCHL.
Henoras nepenucka. Pedepar. [IpaBuna muTupoBaHus HICTOYHUKOB U 0(DOpMIICHUS
oubimorpaduueckux ccouiok. OdopmieHUe CIUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHWYEeCKuMe CpeAcTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPECTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MNPOTHO3UPOBAHHUE,
Kiaccuukanus, Kiactepusanus, aHaiu3 OTkIoHeHu#. [locienoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JITAHHBIX, OUMCTKA U OIIEHKA



KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHUE JAaHHBIX,
BU3yaJIM3aIlisl JaHHBIX, HHTEPIIPETAINS pe3yabTaToB. [Iporpammubie cpencTBa u
WHTEPHET-CEPBUCHI 11 00paOOTKM W MPEICTABICHUS JaHHBIX. BoJbIie naHHbBIC.
MamaHoe 00ydeHne. MTHTeIeKTyanbHbIN aHaIu3 TaHHbBIX.

AHaIM3 JTaHHBIX C MOMOIIBIO JICKTPOHHBIX TAaOJHUIl. BBEIYHCICHHE CYyMMBI,
cpenHero apupMeTHIECKOT0, HAaMOOJIBIIETO (HAMMEHBITIETO) 3HAYCHUSI JUaNa30Ha.
Breruncnenne koddduimenta KOppersiiuu BYX pPSAIOB MaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYATBIX M KPYroBbIX jguarpamMm. IloctpoeHue rpadukos
bynkuwmii. [Togbop MuHUM TpeHA, PEIICHUE 3aa9 MPOTHO3UPOBAHUS.

UuclieHHOE pCIICHHE YpaBHEHUWH C TIOMOIIBIO MOJa00pa IapameTpa.
OnTumMu3anus Kak MOWCK HAWIYYIIIEeTO PEIIeHUs] B 3alaHHBIX yciaoBusaX. [lemeBas
byHKIHS, OorpaHrdeHus. JIOKambHbIE U TI00ATBHBIA MUHUMYMBI 1I€JIeBON (PYHKITHH.
Pemenne 3a1au onTUMU3AIMN C TIOMOIIBIO SJIEKTPOHHBIX TAOIHII.

11 KVIACC

Teopernyeckne 0cCHOBBI HHpOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJMYecTBa HWH(GOpMaUU. 3aKOH
annuTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOSATHOCTb.
®opmyna llleHHOHA.

AnroputMmbl cxaTusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBaHus 11BeTa. OCHOBHBIC HUjen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCUMOCTb BPEMEHM TMepefadyd OT
nH(OPMAITMOHHOTO O00BEMA JAHHBIX U XapPaKTEPUCTHK KaHama CBs3U. [IpuduHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstonIne
oOHapy>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMmoHeEHTBI cucTeMbl W UX B3aumozcucTtBue. CHCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MPOIECCY, LeIU MoaenupoBaHus. Dopmanusaius
NPUKJIAJAHBIX 33]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAE, YIOOHOM ISt
BOCIIPUSATHS YeOBeKOM. [ 'paduueckoe npeacTaBiIeHUe JAaHHBIX (CXEMbl, TAOJHIIHI,
rpadukn).

I'padbl. OcHoBHBIE MoOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBbIX MaTpHll, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3a/7ad, CBSI3aHHBIX ¢ aHaimu3oM rpadoB (IOCTpOEHUE



ONTUMAJBHOTO MyTH MEXIy BepliMHAMU Tpada, ompeaeneHue KOIMYecTBa
pa3IMYHBIX MyTEH MEX]y BEpUIMHAMHA OPUEHTUPOBAHHOTO AlIUKINYECKOTO rpada).

JepeBns. bunaproe nmepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[TpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. J[uckpeTHble Urpbl
JIByX UT'POKOB C MOJHOM uHpopMmanue. [loctpoenue nepesa nepedopa BapuaHTOB,
OINKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOIO MHTeJIEKTa. CepBUCHI MAIIMHHOIO IIEPEBOAA U
pacrno3HaBaHMs YCTHOUM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHne MeETOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydarommx cucrteMax. Mcrnonb3oBaHuEe METOIOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTorexHuke. uTepHer Bemeil. [lepcnexkTruBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX cCUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

dopmanm3anys NOHATHS aroputMa. Mammuna TelopruHra Kak yHUBEpCcaabHas
Mozenb Beruucinenui. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTU BblUuMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yEeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMmel. [IpruMepbl pa3nuyHbIX aarOpUTMOB PEILICHHUS
OJTHOM 3aJ1a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIa30HE€ C IOMOLIBIO aJIrOpuTMa
«pemieto DparocheHar.

MHoropa3psaHbi€ 1eJible YUcia, 3a/1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accOLlMAaTHBHBIE MAacCCUBBI, OTOOpaKE€HHs).  XAUI-TAOJIHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1yl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziauuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKINYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa IUIsi 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoia nepesa. Mcnonb3oBanue creka u
ouepeu s 00xXoa iepeBa.

JvHamMuyeckoe NpPOrpaMMHpPOBAaHUE KaK METOJA pEUleHus 3aJad ¢
COXpPAaHEHHEM NPOMEKYTOYHBIX PE3YJbTATOB. 3aJauyM, PEUIA€MbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBAHUH. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleJ0BaHUEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noyb30BaTess. Mcrnonb30BaHME TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJ151 IOCTPOECHUS
uHtepdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmaniuoHHBIE TEXHOJIOT U

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIHM, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoenupoBanue IBMKeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremMaTtuyeckue MOJAEIN B 3KOHOMHKE. BpIUMCIUTEIBHBIE DKCIIEPUMEHTHI C
MOJCIISIMH.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MiMuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
rotoBoil 0a3oif naHHBIX. 3amonHeHue Oa3pl gaHHBIX. [lomck, copTHpoBKa u
¢GunbTpanys JaHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMHu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EHN MeX Iy Tabnuamu. BuenHuit
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-nnpuiioxkenus. IIoHaTHe 0 cepBEPHON U KIIMEHTCKOM YacTAX CaWTaA.
TexHonorus «KJIMEHT — CEpBEpP», €€ TOCTOMHCTBA U HEeNOCTaTKU. OCHOBBI A3bIKa
HTML u xackamubix tabmui ctuieir (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra XxocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poTOANIapaTOB U MUKPOCKOIIOB, BHJIEOKAMEpP, CKAHEPOB M APYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekiusi  ypoBHEH, KOppeKUus  IBETa.



ObecuBeunBaHue IBETHBIX u300paxenuil. Perymsb. PabGora ¢ obnactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxeHus. TexkcroBble ciaon. Macka cnos. Kanaisl.
Coxpanenue BbaeneHHOW oOnactu. IlonroroBka mimocTpauuii s BeO-CalToOB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

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

[ IpyHIUIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MoAeel. CeTouHbIe
Mozaenu. Marepuanel. MopenupoBaHuE MCTOYHUKOB oOcBeleHus. Kamepsl.
AnutuBHble TexHosoruu (3D-nipuntepsl). [loHsTHE O BUPTYalnbHON pEaTbHOCTH U
JTIOITIOJTHEHHOM PEaIbHOCTH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBATHCA CHPOPMUPOBAHHOM BHYTPEHHEU IO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPEHHUX
yOXKIEHNU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
oO0IIecTBa, pacIIMPEeHNE KU3HCHHOTO OIBITA M OMBITA JCSITEILHOCTH B IPOIECCE
peanm3anid  CpPeACTBAMH  y4eOHOTO TIpeAMETa OCHOBHBIX  HAMpaBIICHUN
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynapraTte wu3ydenuss WHPOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus y oOyuaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA
U TPaBOMNOpPANIKa, COOJIOJIEHHE OCHOBOMOJIATAIOMUX HOPM HH(GOPMAIIMOHHOTO
npaBa U UHGOPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSTH HJICOJIOTHH OKCTPEMH3Ma, HaIMOHAIN3Ma,
KCeHO(poOUM, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYAJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTUHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOE OTHOIIICHWE K UICTOPUICCKOMY HACIICIUIO, TOCTIKEHUIM Poccum
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHMMaHUE 3HaYCHUS HHHOPMATHKN KaK HAyKU
B JKU3HU COBPEMEHHOT'0 OOIIECTRA;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu IHTEpHET;

4) 3CTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas OSCTETHUKY HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BUABI HMCKYCCTBa, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTHH;

5) pu3uyeckoro BOCHUTAHUSA:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOACHUS
TpeOOBaHMI  Oe30macHOl  AKCIUTyaTallud  CPEACTB  WMHGOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

uHTepec K cdepam mpodeccHoHaTbHON JEATeIbHOCTH, CBS3aHHBIM C
HH)OPMATUKOH, MPOTPpaMMHUPOBAHUEM U HH(POPMANMOHHBIMH TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKW WHOOPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peann30BBIBATh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

OCO3HAaHHME TJI00aJBLHOTO XapaKTepa KOJIOTHUYECKUX MpoOJeM M IMyTed ux
pelieHrs, B TOM 4YHUCJIE€ C Y4€TOM BO3MOXHOCTEM HWH(POpPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH, IOCTHKEHHUSM HAyYHO-TEXHHUYECKOTO Iporpecca Hu
0OI1IeCTBEHHOMN MPAKTUKH, 32 CYET TOHUMAHUS POJIM HH(POPMAIIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(GOPMAITMOHHBIX TEXHOJOTHA B YCIIOBUSAX
1idpoBoii TpaHcHOopMAITTH MHOTHX cep KHU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HAHHUE LIEHHOCTH HAYYHOW JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIHbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.



B npouecce 10CTHKEHUS TNYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI 110
nH(DOpMATHKE y OOYYArOIINXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN HHTEIUICKT,
Mpearoararmmii copMUPOBAHHOCTD:

CaMOpETyJIMPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AYMOIMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTMBAIlMH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTMIKECHUIO LEIU U
yCIieXy, ONTUMU3M, WHUIIMATHUBHOCTb, YMEHHUE JEHWCTBOBAaTh, UCXOJS U3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIFOYAIOIIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHAJILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 MNPHU OCYIIECTBICHUM KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpraTte wu3yueHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT c(oOpMUpOBaHBl METaNpeIMETHBIE
pe3yNbTaThl, OTPAKEHHbIE B YHHMBEPCAIbHBIX YUEOHBIX JEUCTBUAX, & UMEHHO —
[O3HABATEJIbHbIE  YHUBEPCAJIbHBIE yueOHbIE JEWCTBUSA, KOMMYHHUKATHBHbIE
yHUBEpCaJbHble y4eOHblE NEUCTBUS, PETYJATUBHBIE YHHMBEpPCAJIbHBIC Y4eOHBIE
JIEHCTBUS, COBMECTHAS I€ATEIHHOCTb.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOATENBbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATh CYIIECTBEHHbIM NMPU3HAK WJIM OCHOBAaHMS [JIi CPaBHEHHS,
kiaccudukanuu u 00001IeHS;

OTpPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU ¥ TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,

KOOPJIMHUPOBATH M BBITIOIHITH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAIBLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



2) 6a30BbIe HCCJIEeI0BaTEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIE0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3peuieHus NpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

OCYIIECTBISITh PAa3UYHbIC BUABI ACSITEILHOCTH MO TMOJYYEHUIO HOBOTO
3HAHWS, €r0 WHTEPIpETauy, MPeoOpa30OBaHUI0 W TMPUMEHEHUIO B Pa3IMIHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE MNPHU CO3JaHUU YYEOHBIX W COLMAIBHBIX
MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBATh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HAaXOAUTh apTYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBAaTh TOJYYCHHBIE B XOJE pEUICHHsS 3aJaud  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEICTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yMETh TEPEHOCUTHh 3HAHWS B IMO3HABATEIBHYI0 M TPAKTUYECKYIO 00JacTh
KU3ZHEIEITeIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJCH, TpeJjiaraTb OPUTHHAIBHBIC TMOIXObI W PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOIMTYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

BJIAJICTh HaBBIKAMU MOJyYCHUS WH(HOOPMAITUU U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIIATh  TOWCK,  aHalU3, CHCTEMAaTH3alui0 |
WHTEPIPETANNUIO MHPOPMAIIMH PA3INIHBIX BUIOB U (hOPM MPEACTABICHUS;

co3faBaTh TEKCTHl B pa3nu4HbBIX ¢dopmarax ¢ y4€TOM Ha3HAUYCHUS
uHDopMaIUu W IICJICBOM  ayJIUTOpUM, BBIOMpas ONTUMAIBHYIO  (GOopMy
NIPEJICTABICHUS U BU3YaIH3alliH;

OILICHWBATh JIOCTOBEPHOCTh, JIESTHTUMHOCTh HMH(pOpMammu, €€ COOTBETCTBHE
MPABOBBIM M MOPAJIBHO-ITHYECKUM HOPMaM;

UCIIOJI30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a/1a4 ¢ COOJTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,



pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30ITacCHOCTH;

BIAJCTh  HAaBBIKAMH  pAaCclO3HAaBaHWS W 3aUTHl  WH)OpMAaIH,
UH(OOPMAITMOHHOM 0€301TaCHOCTH JINYHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeGHLIe IleﬁCTBHSI

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacmo3HaBaTh HEBepOaTbHBIE CpeAcTBa OOIIEHWs, IMOHWMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CHUTyalluid u
CMATYaTh KOH(IUKTHI;

BJIAQJICTh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWST W B3aMMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYyaIUU;

Pa3BEPHYTO M JIOTMYHO H3J1arath CBOIO TOYKY 3PEHHSI C HUCIOJIb30BaHUEM
S3BIKOBBIX CPEJCTB.

2) coBMeCTHasA AesiITeJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBUH ¢ Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJI0T0 YJIeHAa KOJIJICKTHBA,;

NpUHUMATh 1€MW COBMECTHOM  JEATCIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATHh NEUCTBUSL MO HUX JOCTHKECHHUIO: COCTABJATH IUIAH JCHUCTBU,
pacrpenensaTh pojii C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaX0TO YYaCTHUKA KOMaHIbI B OOIIIHIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiarath HOBBIE TPOCKTHI, OILEHMBAaTh UJEHW C TO3UIMUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYAIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

1) camoopranuszanus:

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEITbHOCTD, BBISBISATH
po0JIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENTHO COCTABIIATH IJIaH PEUICHUS TPOOIEMBI ¢ YIETOM UMEIOITIXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;



paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJETh  HABBIKAMM  IIO3HABATEIBHON  peQueKCMH KAk  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pEQIEKCUM AJIi OLUEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX NPU AaHAIU3€ PE3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHS ce0s1 M IPYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOr0 YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

B npouecce u3ydenust kypca uMH(MOpMATHKK YIriIyOJ€HHOrO ypoBHS 6 10
Kiacce 00yJarommuMucs Oy IyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIC Pe3yIbTaThl:

BJIQJICHUE TPEICTaBICHUSMH O pOJu WHGOPMAIMM U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPHUPOJAC, TEXHHKE W OOIIEeCTBE, IOHATUIMHU «UH(POpMaIus,
«MH(POPMALIUOHHBIN MPOIIECC), KCUCTEMAY, KKOMITOHEHTHI CUCTEMBbI», «CUCTEMHBIH
ah ey, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

BJIQJICHHE METOoJaMu TMoucka wuHpopmammu B ceTd HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(POPMAIIHIO, TOTyYEHHYO U3 ceTu HTepHeT;

yMEHUE XapaKTepu30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH TPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS ¥  HAMpPaBICHUS WCIOIB30BAHUSA, yMEHHUE
KJIAaCCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHauu3a JaHHBIX (TPOTHO3WPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), TOHMMAaTh
MOCJIEIOBATEILHOCTD PEIICHUS 3a7]a4 aHAIM3a JAHHBIX: COOp EPBUYHBIX JAaHHBIX,



OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHne JAHHBIX, BU3yaIH3allysl JaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIUI pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIAJICHUE HaBbIKAMU PaOOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIaMH MPOTPAMMHOT0 00ECIICUECHHUS I PEIIeHUsI yUeOHbIX 3a/1a4 110 BEIOpaHHON
CHelMaIu3aluu;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLINIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUIAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE yrpo3 HH()OPMALIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAHUE METO/I0B
U CPEICTB MPOTHUBOACHCTBHUS ATHM Yrpo3aM, COOJ0JeHHEe Mep O0e30IacHOCTH,
NPENOTBpAIAIONIMX HE3aKOHHOE pPACIPOCTPAHEHHE MEPCOHANBHBIX JaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKH O€30MacHOCTH M TUTHEHBl NpU padoTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMU LU(PPOBOr0 OKPYKEHHsI, IOHUMAHUE
IIPABOBBIX OCHOB UCIOJIb30BaHUs KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U PaOOTHI
B cetu MIHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMHU PA3JIUYHBIX BHUIOB
uH(pOpMaMU, YMEHUE ONpeNeNsATh HHPOPMALUUOHHBI OOBEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JUCKpPETU3alluu,
YMEHUE OIPEAEISTh CPEAHIO0 CKOPOCTh NEpeJaduy JaHHBIX, OLIECHUBATh U3MEHEHNE
BpEMEHM TMepefaud Mpu H3MEHEHUH HWHGPOPMAIMOHHOTO O00BEMA JaHHBIX MU
XapaKTEPUCTHUK KaHaJla CBA3H;

YMEHHUE HCIONb30BaTh MPU PEUICHUH 3a/1a4 CBOWCTBA MO3WMIMOHHOW 3amucu
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKALLEH 3aIHCh
ATOTO YKCJIA B MO3UIIMOHHON CUCTEME CUUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH ApU(PMETHUECKHUE ONEepallii B TO3ULIMOHHBIX CUCTEMAX CUUCIIECHUS;

YMEHHUE BBINOJHATH MPeoOpa30BaHMS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3YS
3aKOHbl ~ajreOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOMN TabimIie
VMCTUHHOCTH, HUCCJIEN0BAaTh O0JACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUIA;

MOHMMaHUE O0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluy (3aUCh YHMCEN B MO3UIMOHHOM CHCTEME CUHCIEHUS, HaXOXJICHHE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JIMarna3oHe, 00padoTka MHOTOPa3psIAHBIX LETbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB



(cyMMupOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKA MAacCUBa, MepeOOpHbIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB
pa3HOM CIOKHOCTHU JJIsl PEIICHUs] OJTHOM 3a/1auH;

BJIaJICHUE YHUBEPCAJIBHBIM S3BIKOM IMPOTPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE UCHOJb30BaTh OCHOBHBIC  YMPAaBISIOLIUE
KOHCTPYKIIMH, YMEHHE OCYUIECTBIATh aHAJIN3 MPEIJI0KEHHOW MPOrpaMMBbl:
OTIPEIENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
OTPEENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJY4Y€HHE YKa3aHHBIX
pe3yJIbTaTOB, BBIABIATH JIAHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIMOKE B padote
porpaMMmel, (GOPMyYIUPOBATH MPEATOKEHHUS MO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBHl U
JEMOHCTpAllMOHHBIE MAaTEPHAJIbI C UCIIOJIB30BAHUEM BO3MOYKHOCTENH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCTIONIB30BaTh SJICKTPOHHBIC TAOIHUIIBI AJIs1 aHATIN3a, TIPEACTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYasi BHIYMCICHHE CYMMBbI, CPEIHETO apU(PMETHUECKOTO,
HAauOONBIIET0O W HAWMEHBIIETO 3HAYCHM, pEUICHHE YpaBHEHHH, BBIOOD
ONTUMAJBHOIO  pEIIeHHs, MoA0Op JMHMM  TpPEHAa, pelIeHue  3ajad
IPOrHO3UPOBAHMUS).

B npouecce u3yuenus kKypca MH(GOPMATHKU YIiIyOJ€HHOrO ypoBHS 6 11
K1acce 00y4aronuMucs OyIyT JOCTUTHYTHI CISAYIOIIHNE MTPEIMETHBIE Pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIYCKAIOUIUE OJHO3HAUYHOE
JEKOUPOBaHUE CooOIeHni (MpedrKCHbIE KOJbI), HCIOIh30BaTh IMPOCTEHIINE
KOJIbl, KOTOpbIE MO3BOJIAIOT OOHAPYKMBATh U UCHPABIIATH OLIMOKU NpPU IMepenaye
JAHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIONINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOIIEHUsI TPH W3BECTHOM YacTOTE CHUMBOJIOB, TOSCHSATH MPUHIUIIBI
paboTBI IPOCTHIX AITOPUTMOB CXKATHSI TAaHHBIX;

yYMEHHE pellaTh aJrOPUTMHUUYECKHE 3aaud, CBSI3aHHBIE C aHAJIU30M rpados
(3a1a4¥ MOCTPOCHUS ONTUMAIILHOTO Iy TH MEX/Iy BepIIMHAMHU Tpada, orpeneacHuHs
KOJIMYECTBA PA3NUYHBIX TyTeH MEXIy BepIIMHAMH OPHUEHTHPOBAHHOTO
AIMKJINYECKOTOo rpada), yMeHHe UCTIOIh30BaTh ACPEBbS PU aHATN3E U ITOCTPOSCHUH
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAXKEHHUM, MIPU pELICHUH 3a/1a4
MOHMCKa U COPTUPOBKH, YMEHUE CTPOUTH JE€PEBO UIPHI MO 33JaHHOMY aJTOPUTMY,
paspabaTbIBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI,

yMEHHE pa3padaTbiBaTh W pEANM30BBIBATH B BHUAEC NporpamMM Oa3oBbIC
aJITOPUTMBbI, YMEHHUE HCIOJIb30BaTh B MPOrpaMMax JaHHbIE Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMUYEHHUI Ha JUana3oH MX BO3MOKHBIX 3HAUEHUH, MPUMEHSITH NpU
pelleHny 3a/1a4 CTPYKTYpbl JaHHBIX (CIIUCKU, CIIOBApH, CTEKU, OUEpENn, JEPEBbs),
UCTIONB30BaTh 0a30BbIE OMEpalid CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJIaPTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI JIJIs1 00paOOTKH YHCIOBBIX TaHHBIX



CHUMBOJIHBIX CTPOK, HCIOJb30BaTh MNpHU pa3pabdOTKe NporpamMm OUOIHOTEKH
MOJIMpPOrpaMM, 3HATh (YHKIHMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIOIh30BaTh CPEACTBA OTIAIKH MPOTPAMM B
cpelie MpOorpaMMHUPOBaHUS, YMEHUE IOKyMEHTHPOBATh IPOTPAMMBEI;

yMEHHE CcO371aBaTh BEO-CTPaHUIIHI,

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMH 0 0a3aX TaHHBIX, UX CTPYKTYpe, CPEICTBAX
CO3/1aHusl U pabOThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TaOIUYHbIC (PENIALMOHHbBIC)
0a3bl TaHHBIX (COCTABIATH 3aIPOCHI B 0a3ax MaHHBIX, BHITIOJIHITH COPTUPOBKY H
MOWCK 3amucedl B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CTIPaBOYHBIC CHCTEMBI,

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUUECKUE MOJICIN JJI aHAINU3a
00BEKTOB U MPOIIECCOB: (POPMYITHPOBATH IIEJTb MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yNbTaToOB, IMOIYYEHHBIX B XOJI€ MOJEIMPOBAHMs, OLCHUBAThb COOTBETCTBUE
MOJIETIM MOJIEIUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpraHW30BBIBATH JMYHOE HWH(MOPMALMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3MUYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, TIOHWMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyr, IHPPOBBIX
00pa30BaTENbHBIX CEPBUCOB,;

MOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3IWYHBIX O0JACTX,
HaJIMYUE MPEJICTaBICHUA O Kpyre peliaeMbX 3a7ad MalIUHHOIO OO0y4YeHUs
(pacrio3HaBaHusl, KJIacCU(PUKAIUKA U MPOTHO3UPOBAHUS) HAIMYWE MPECTABICHUN
00  HUCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMUH B PAa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa B M TeM udpoBbI
Ne n/m HporpaMmbi PAALTO ¢ Beero Konrpoasnsie IIpakrnuyeckue S:-) pg?()oB aT:J)IbHH e
padoThbI padoThbI pecypebi
Paznea 1. lilndpoBasi rpaMOTHOCTD
11 KomnbroTep - yHUBEpcanbHOE YCTPOWCTBO 5
00pabOTKH JTaHHBIX
1.2 [TporpammHoe obecnieueHme 6
1.3 KomnbrotrepHsie cetu S)
14 Wudopmannonnas 6€30macHOCTb 7 2
Hroro no pazueny 24
Pasnea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenne MHPOPMALIUU B KOMIIBIOTEPE 19 2
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 KomnbrotepHas apudmerrnka 7 1
Hroro no paszneny 40
Paznea 3. AiiropuT™Mbl M IPOrpaMMHUpPOBaHue
3.1 BBenenne B mporpaMMupoBaHHe 16 0.5
3.2 BcenomorarenbHbIe anropuTMbl 8 2
3.3 YucieHHbIE METOIbI 5 3
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX JAHHBIX 5 1
3.5 AnropuT™MBbI 00pab0TKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasnea 4. UndpopMannoHHbIE TEXHOJIOTHHI
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanmn3 JaHHBIX 8 3
Hroro no pazgeny 14




PesepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
11 KUIACC
KoJsimyecTBo yacoB DJIEKTPOHHbIE
Nen/m  HaumeHoBaHMe Pa3JesioB M TeM NPOrpaMMbl Beero Konrpoabnsie IIpakruyeckue f,lél:,g)folﬁgbme
padoThI padoThI pecype
Pa3znein 1. TeopeTnueckue 0CHOBBI MH(POPMATHKH
11 Nudopmanust 1 ”HPOPMAITMOHHBIE MPOIECCHI 10 2.5
1.2 MonenupoBaHue 8 2
Wroro mo pazneny 18
Pa3gen 2. AroputMbl M1 NIporpaMMupoBaHue
2.1 DEeMEeHTHI TEOPUH AJTOPUTMOB 6 1
2.2 AJTOpPUTMBI U CTPYKTYPBI JaHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45
IpOrpaMMHUPOBAHUS
HWroro no paznery 50
Pa3jnen 3. UndopmannoHHbIe TEXHOJIOTUH
3.1 KomnbproTepHO-MaTeMaTHiecKoe MOJCITUPOBAHHE 8 2
3.2 basbl manHbIX 10 4
3.3 Be6-caiiTs 14 4
3.4 Kommnprotepras rpaduka 8 3.5
3.5 3D-moznenupoBanue 8 3
Hroro no pazneny 48
PeszepBHOE Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoxa KonTposbubie IIpakTuyecku
n/n yp Bcero 06 pot ¢ pﬁ cexne H3yuyeHusi o0pa3zoBaTe/IbHbIE
a00ThI a00TbI
p p pecypchl

TpeOoBanus TEXHUKH OE30MaCHOCTH U TUTUECHBI IPU
1 paboTe ¢ KOMIIbIOTEpaMU U IPYTUMH KOMIIOHEHTAMHU 1
I (GPOBOTO OKPYKEHUS

HpI/IHHI/IHbI pa6OTBI KOMIIBIOTEPOB N KOMIIBIOTCPHBIX

2 1
CUCTEM

3 Ob6men JGHHBIMA C TIOMOLIBIO IIKH. KoHntpoinepst 1
BHEIIIHUX YCTPOUCTB

4 ABTOMaTHYECKOE BBINOJIHEHUE TPOrPAMMBI 1

IPOLIECCOPOM

OnepatuBHas, NOCTOSHHAS U JIOJITOBpEMEHHAs!
5 namaTb. KOHTposuiepsl BHENIHUX yCTPOMCTB. 1
[Ipssmoit nocTym K mamsaTH

6 CoBpeMeEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1

7 [TporpamMHoOe oOecrieueHre KOMIbIOTEPOB, 1
KOMIIBIOTEPHBIX CUCTEM M MOOMJIBHBIX YCTPOMCTB

8 CucremMHOe MporpaMMHOE 00ecIieueHHe. 1
OnepanroHHbIE CUCTEMBI

9 Yrunutel. [paiiBeps! ycTpoicTs. [lapamiensHoe 1
IIpOrpaMMHUpPOBaHUE

10 WMHcTamsmus 1 AeMHCTAIUIALNS IPOTPAaMMHOTO 1

o0ecrieueHus
@aiinoBsle cucTeMsl. [ [puHIMIEI pa3MelieHus u

11  umeHoBaHus ¢ailyioB B JOITOBPEMEHHOM MaMSATH. 1
[[TaGm0HBI 111 ONTMCaHMsI TPy (aitioB




3akoHozaarenscTBO Poccuiickoit denepanuu B

12 00JacT MPOrpaMMHOT0 OOECTieueHus U TaHHBIX .

13 [TpyHIMIIBI TOCTPOEHUS U allllapaTHbIE KOMIIOHEHTHI 1
KOMIBIOTEPHBIX ceTell. CeTeBbIe MTPOTOKOJIBI

14  Cerp UnTepHer 1

15 P%HCHCEII/IC IP-cetn Ha moaceTH ¢ NOMOIIBIO MacOK 1
nojicereit

16 = CereBoe aIIMUHUCTPUPOBAHHE 1
Bugsr nestensnoctu B cetn MaTepuer. CepBHCHI

17  Wurepnera. 'ocygapcTBEeHHBIE AIEKTPOHHBIC 1
CEPBHCHI M YCIIYTH

18  HudopmannonHas 6€30MaCHOCTh 1

19 Bpenonocusie mporpaMmmMHoe o0ecrieueHrue U METOIbl 1
00pBHOBI C HUM

20 HpaKTI/ILIeCK'?.SI pabota mo Teme "AHTHUBUPYCHBIC 1
IPOTPaMMBI

21 Opranu3zanys JMYHOT0 apXuBa HH(pOpMaLIHH. 1
PesepBHOe xonmpoBanue. [laponpHas 3ammra apxuBa

22  IludpoBaHue TaHHBIX 1

23 Auropurm mugppoBanus RSA. Creranorpadus 1

24 HpaKTI/I‘jeCKaSI pabota no teme "ludposanue 1
JTAHHBIX

o5 Nudopmanus, nanasie u 3HaHus. MHGopmanmoHHbie 1
TIPOIIECCHI B IPHPOJIC, TEXHUKE U OOITECTBE
HenpepbIBHBIE ¥ TUCKPETHBIC BETMUYUHBI U CUTHAJIBL.

26 Heo6xoaumocTthb JAUCKpETH3ALIN uH(popMaIuy, 1
npeTHa3HAYCHHOW T XpaHEHUs, IIepeIadd 1
00paboTKH B IU(PPOBBIX CUCTEMAX
JIBonuHOe KoUpOoBaHue. PaBHOMEpHBIE U

27  HepaBHOMEpHBIE KOAbI. JleKkoaupoBaHue COOOIICHUH, 1

3allMCAHHLIX C IOMOIIBIO HCPABHOMCPHLIX KOJ0B




VYcnosue @ano. Iloctpoenue 04HO3HAYHO

28  nexoaMpyeMbIX KOJIOB C IOMOIIBIO nepeBa. ['pad Au. 1
A. MapkoBa
EnuHunps! u3sMepeHust KonuyecTBa HHPOpPMaLnu.

29  AndaBuTHBIN MOAXOJ K OLIEHKE KOJIMYECTBA 1
uHpopManuu

30  Cuctemsl cuuciIeHUs 1

31 [lepeBox uncen U3 OTHOW CUCTEMBI CUHCIICHUS B 1
ApYyryo

30 JIBonuHasi, BOCbMEpPUYHAS U [IECTHAAIATEPUIHAS 1
CHCTEMBI CUHCIICHUS, CBSI3b MEX/Ty HUMHU

33 JIBonuHasi, BOCbMEpPUYHAS U IIECTHAAIATEPUIHAS 1
CHCTEMBI CUHCIICHUS, CBSI3b MEX/Ty HUMHU

34 JIBon4Hasi, BOCbMEpUYHAS U IIECTHAIATePUYHAS 1
CHCTEMBI CUHCIIEHUS, CBS3b MEX/1y HUMHU

35 Apudmerndeckue onepanuy B MO3UIMOHHbBIX 1
CHCTEeMaxX CUHCIICHUS

36 | TpowyHasi ypaBHOBEUICHHAS] CHCTEMA CUMCIICHHSI 1

37 | JIBOMYHO-JECATHYHAS CHCTEMA CUMCICHUS 1

38 | KoaupoBaHue TEKCTOB 1

39  PactpoBoe KOAMpOBaHUE U300paXKEeHUI 1

40 [IpakTuueckas padora no Teme "Jluckperuzanus 1
rpaduueckoit uHpopmarn"
[{BeToBBIE MOAENN. BEKTOpHOE KOAUPOBAHHE.

41  dopwmarsl ¢aitnos. TpéxmepHas rpaduka. 1
@®pakranpHas rpaduka
Koauposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO

42  00bEMa 3BYKOBBIX JaHHBIX NP 33JaHHBIX YaCTOTE 1
JMICKPETHU3AIMH U Pa3psTHOCTH KOJTUPOBAHHSI

43 [TpakTruueckas padota mo teme "J{uckpernsanus 1

3BYKOBOU HHpOopMaIuun"




44 OcHOBBI anredpbl JIOTUKU 1

45  Jlormyeckue onepamuu. TaOauIbl UCTHHHOCTH 1
Jlornueckue BoelpaxeHnus. JIornyeckue TOK1eCTBa.

46 | Jloka3aTeabCTBO JIOTHYECKUX TOXKIECTB C MMOMOIIBIO 1
Ta0IUI] HCTUHHOCTH
[IpakTudeckas padora no teme «I[loctpoenue u

47  a”anu3 TaOJUIl UCTUHHOCTHU B TAOJIMIHOM 1
IPOIIECCOPeN

48 Jlorudeckuie onepanyy 1 Onepanuy Hajl 1
MHOKECTBAMU

49 Jlorudeckuie onepanyy 1 Onepanuy Hajl 1
MHOKECTBAMU

50 3aKoHBI aNTeOphl JIOTHKH. DKBUBAJICHTHHIE 1
peoOpa3OBaHuUs JOTUICCKUX BBIPAKCHHIMA

51  Jlormveckue ypaBHEHHS] U CUCTEMBI YpaBHEHUM 1
Jlornueckue pyHKIMU. 3aBUCUMOCTh KOJIMYECTBA

5y  BOSMOJKHBIX JIOTHHECKHX GbyHKIUI OT KOIUYecTBa 1
apryMeHToB. [1oJHBIe CUCTEMBI JIOTHUECKUX
byHKIHI
Kanonuueckue popmbl JOTHUECKUX BBIPAKEHUH.

53 CoBepIlleHHbIC TU3BIOHKTHBHBIC U KOHBIOHKTUBHBIC
HOpMaJbHbIE ()OPMBI, ATTOPUTMBI UX TIOCTPOSHUS 11O
Ta0IHUIEe ICTHHHOCTH

54  Jlorumveckue dJIEMEHTHI B COCTaBE KOMITbIOTEPA 1

55 | Tpurrep. Cymmarop. MHOTOpa3psiiHbIi CyMMaTOp 1
[TocTpoenne cxem Ha JTOTHYECKHUX dIIEMEHTAaX.

56  3amuch JOTHYECKOTO BBIPAKEHUS TI0 JIOTUIECKON 1
cxeme

57 | MuKpOCXeMbl U TEXHOJIOTHSI UX ITPOU3BOICTBA 1

58 [IpencraBneHue HeIbIX YUCENT B MAMATH 1

KOMIIBIOTEPA. Ol"paHI/I‘IeHHOCTI) JHarra3oHa 4Yucell




MIPU OTPAaHUYECHHUH KOJIMYECTBA Pa3psiI0B.
[lepenonHenue pa3psIHON CETKU

Be33HakoBEIe ¥ 3HAKOBBIE JaHHBIE. 3HAKOBEIA OWUT.

59 | JIBOMYHBIN JOMOIHUTENBHBIA KO OTPULIATEIBHBIX 1
qucenl

60 [ToOGuTOBBIC JTOTHYECKUE Onepariu. JIornueckui, 1
apuQMEeTHUECKUN U IUKINYECKUHN CIIBUTH

61 HIudpoBaHue ¢ TOMOLIHIO TOOUTOBOM OMEPAITIH 1
«uckinouaroiee NJIN»

62 [IpencraBienue 1 XpaHeHUE B NaMATH KOMIIbIOTEpA 1
BEIIECTBEHHBIX YHCEI

63 BrinosnHenue onepanuii ¢ BeIeCTBEHHBIMU YUCIaMH, 1
HAKOIIJICHHE OUTHOOK MPH BHIYHCICHUSIX
[IpakTuyeckas pabora o Teme «M3ydyenue

64  mopa3psAIHOro MALIMHHOTO MPEICTABICHHS LENbIX U 1
BEIIECTBEHHBIX YHCEID»

65 AmHanm3 anropuTMOB 1
DTanbl penieHus 3a/1a4 Ha KOMITBIOTEPE.

66 HHcTpyMeHTaJbHbBIE CPEJICTBA: TPAHCIATOD, 1
OTJIQAUUK, TPOQUIUPOBIINK
Cpena nporpammupoBanus. Kommumsinus u

67  wuHTepnperauus nporpamMm. BupTyanbHble MallluHBI. 1
WNuTerpupoBanHas cpena pa3paboTKu

68  MeTobI OTNIATKH TPOTPAMM 1

69  Tumbl mepeMeHHbIX B S3bIKE IPOrPAMMHUPOBAHUS 1

70 | OOpaboTKa LENbIX Yncel 1

71  OOpaboTKa BEIIeCTBEHHBIX YHCET 1

72 CnydaiiHble M IICEBAOCITyYaiiHbIE YUCIIa 1

73  BerBnenus. CnoxHble YCIOBUS 1

74 | 1lukJbl ¢ yCIOBHEM 1




[vxsl 1o nepeMeHHON. B3anMo3aMeHs1eMoCThb

75 1
pa3IMYHbIX BUJOB LIUKIIOB

76 O0paboTka HaTypaJIbHBIX YUCEN C UCTIOIb30BAHUEM 1
IIUKJIOB
Haxoxaenue Bcex MpOCThIX YMCElT B 33JaHHOM

77  nmana3one IlpakTtuueckas padora o teme «Penenue 1 0.5
3aJa4 METO/I0M 1epedopay

78 | VHBapuaHT IIUKIA 1

79  JIoKyMEHTHpOBaHHE IPOTPAMM 1

80 | OOpaboTka IaHHBIX, XpaHIIIUXCS B (ailnax 1

81 | PasOuenue 3amayu Ha moa3agadu 1
Hcnonp30BaHue CTaHIAPTHON OUOIMOTEKH S3bIKA

82  mporpammupoBanus. [Toakirouenne OHOIHOTEK 1
MOJAMPOrPaMM CTOPOHHUX MPOU3BOIAUTENEH

83  Iloamporpammsl (mpoueaypsl U GyHKIHH) 1

84  IloamporpamMmsl (poueaypsl U QyHKIMH) 1

85 HpaKTI/ILIeCKaSI"pa6OTa no teme "Pa3paboTka 1 1
HOIPOTPAMM
Pexypcus. PexkypcuBHbie 00beKTHI ((ppakTaibl).

86 PexypcuBHBIC TIpOTIEYPHI M (DYHKITHH. 1
Hcnonb30BaHue cTeka Al OpraHu3anuu
PEKYpPCHBHBIX BEI30BOB

87 [IpakTuueckas padota mo Teme "PexypcuBHbBIE 1 1
MOANPOrpaMMBbI"

88  MoaynbHBIM IPUHIUI TOCTPOSHHSI IPOrPaMM 1

89  UwncaeHHBIE METOIBI 1

90 [IpakTuyeckas pa6ovTa no teme «HucneHnoe 1 1
peleHne ypaBHEHHID»

91 Hcnonp3oBaHue TUCKPETU3ALUH B BHIYHCIUTEIBHBIX 1

3aJadax




92

93

[IpaxTuueckas padora o Teme «IIpubmmkénnoe
BBIYHCIICHNUE JJIMH KPUBBIX U IUIOmaneii gpuryp»

[IpakTrueckas padora no teme «llonck Mmakcumyma
(MUHUMYMA) QYHKITHI

94

O06paboTKa CUMBOJIBHBIX JAHHBIX. AJITOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJTMYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE

95

AnropuT™MBI 00paObOTKH CUMBOJIBHBIX CTPOK:
pa3OueHue CTPOKHU Ha CJI0BaA 110 MPOOETbHBIM
CHUMBOJIAM

96

AnropuT™MBI 00paOOTKH CUMBOJIBHBIX CTPOK: TTOUCK
IIOJICTPOKH BHYTPH JAHHOM CTPOKH; 3aMEHa
HalJIEHHOM MOJCTPOKH Ha IPYTYIO CTPOKY

97

98

99

100

101

102

[TpakTrueckas pabota no Teme "O6pabOTKa CTPOK C
MCIOJIb30BaHNEM (YHKIMI cTaHIapTHOU
OMOIMOTEKH sA3bIKA MPOTrpaMMHUpPOBaHUs"
["'eHeparus coB B 3aJJaHHOM aji(aBuTe

MaccuBsl 1 IOCIEA0BATENBHOCTH YHACEN.
[IpakTuueckas pabora no Teme "3anonHeHue
MaccuBa"

O06001IEHHbIE XapaKTEPUCTUKU MacCHBa
JIMHENHBIN TOMCK 3aJaHHOT'O 3HAYECHUS B MACCUBE.
[TpakTrueckas pabota no Teme "JIMHEWHBIN MOUCK
3a/IaHHOTO 3HAYEHUs! B MaccuBe"

[TpakTrueckas pabota no teme "Ilouck

MHUHHMAJIBHOTO (MaKCUMaJIBHOTO) JIEMEHTA B
YUCJIIOBOM Maccuse"

0.5

0.5

103

CopTtupoBka ogHoMepHOTro Maccusa. [Ipocteie
METOJIbI COpTUPOBKH. [IpakTueckas padora mo reme
"[IpocThie METOBI COPTUPOBKU MaccuBa"

0.5




104

CopTHpoBKa CIUsIHHEM. BBICTpast COpTHPOBKa
maccuBa (aaroputm QuickSort). IpakTrueckas
pabora no Teme "bricTpas copTrpoBka maccuBa'

0.5

105

106
107
108
109

JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM MAacCCHUBE.
[TpakTrueckas padota mo teme "J[BonyHbIi mouck"

JIByMepHBIE MacCHBBI (MATPHIIbI)
AJnTopuT™MBbI 00pabOTKH MaTPHII
Penienue 3a1a4 aHanm3a JaHHBIX
CpencTBa TEKCTOBOTO Ipoieccopa

0.5

110

KommnsrorepHas BEpcTKa TEKCTa

111
112
113

[IpakTrueckas pabora o Teme "BépcTka
JOKYMEHTOB C MaTeMaTu4eckumu popmynamu’”

WHCTpyMEHTBHI pelieH3UPOBaHUS

[TpakTrueckas pabota nmo Teme "MHOroCTpaHHYHBIE
JIOKYMEHTHI"

L e R R R

114

O6uaunsle cepBuchl. KomnekTuBHas pabota ¢
nokymeHtamu. [IpakTuueckas pabora o teme
"KomnekruBHas paboTa ¢ JokyMeHTamu'"

-

0.5

115
116
117

118

AHanu3 gaHHbIX. bonbiue naHHbie
MarmmaHOe 00yueHue
AHanu3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX TaOIHUI]

[IpakTuueckas pabora no Teme "AHanu3 JaHHBIX C
MOMOIIbIO AJIEKTPOHHBIX TabIMUI"

e

119

[Toctpoenue rpaduko pynkuuii. [lpaktnueckas
pabota no Teme "HarnsaHoe npencraBieHue
pe3yIabTAaTOB CTATUCTUIECKON 00pabOTKH JTAHHBIX B
BU/JIE IUarpaMM CPEJICTBaMH peaKkTopa
3JIEKTPOHHBIX Tabnu"

0.5

120

Jlunum tpenna. [Ipaktuueckas pabota mo teme
"[TogGop MHUK TpeHa, MPOTHO3UPOBaHKE"

0.5




121

[Tox6op mapamerpa. [Ipaktudeckas padora Mo Teme
"UucneHHoe penieHrne ypaBHEHUM ¢ TIOMOIIBIO
noxbopa napamerpa”

0.5

122

123
124
125
126

OnrtuMu3anus Kak MOMCK HAaWTy4Ilero pelieHus B
3aJIaHHBIX yCaoBUsAX. [IpakTrdeckas pabora mo reme
"Perienue 3a1a4 ONTUMMU3ALMU C ITIOMOIIBIO
3JICKTPOHHBIX TabuUIr"

PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems

0.5

127

PesepBHOE Bpems

128

PesepBHOE Bpems

129

PesepBHOE Bpems

130

PesepBHOE Bpems

131

PesepBHOE Bpems

132
133
134
135
136

PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpemst
PesepBHOE Bpemst
PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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136

21.5




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHBIE
(]
Jr:{}-n Tema ypoxka Beero KonTpoabubie  IIpakTn4yeckue II/I[:;‘?GHI/IH gggjagzi];fenbﬂme
padoThI padoThI pecype
1 KonnyecTBo nHbOpMaLIHH 1
2 AJNTOPUTMBI COKATHSI IAHHBIX 1
3 Anroput™m Xaddmana 1
4 [IpakTuueckas pabota no teme "CkaThe TaHHBIX 1 1
¢ moMoInkk anropurma Xapdmana"
5 Anroputm LZW 1
AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
6 [IpakTuueckas padora no teme "CkaTue TaHHBIX 1 0.5
¢ notepsimu (anroputmsl JPEG, MP3)"
7 CkopocTb nepeauu JaHHBIX 1
8 [ToMexoycToilurBbIE KOJIbI 1
9 [IpakTuueckas pabota mo Teme 1 1
"[TomexoycroitunBbie KOJbI"
Cuctembl. KOMIIOHEHTBI CHCTEMBI B UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QeKT. 1
VYnpasnenue Kak nH(OOpPMalMOHHBIN TpOIECC.
OOpatHas CBSI3b
11  Mopaenu 1 MoIeTUPOBaHHUE 1
12 T'padwr 1
13  Pemenwue 3a/1a4 ¢ moMoIisio rpados 1
14  JlepeBbs 1
15  OcHoBBI TEOpUU UTP 1
[Ipaktuyeckas padora no Teme "[lorck
16  BBIMTPHIIIHON CTPATETUU B UTPE C IMOTHOM 1 1
uHpopmanuen”




17

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

[IpakTuyeckas pabdora no Teme "Cpencraa

18 HMCKYCCTBEHHOT'O MHTEJIeKTa"
dopmanuzarys TOHATHS airopuTMa. MammHa

19  TeropuHra Kak yHuBepcalibHasi MOJIENb
BbiunciieHnil. Tezuc Yépua—Trropunra

20 [IpakTrueckas padota o teme "CocraBieHue
MIPOCTOM MPOrpamMMBbl Jijisi MaluHbl ThropuHra”

21  Mammuna ITocra

22  HopwmanbHble anropudmbl MapkoBa
ANTOPUTMUYECKH HEpa3pEITUMBbIC 3a1a9H.

23  3agaua octanoBa. HeBO3MOXKHOCTh
ABTOMATHUYECKOHN OTJIAJIKH MPOTPaMM

24 | CH0KHOCTH BBEIYUCICHUH

o5 [Torck MPOCTHIX YKCEIN B 3aJAaHHOM TUANa30HE C
MTOMOIIIIO AITOPUTMA «PENIeTO JpaTocdeHa

26 [IpakTuueckas padbota no TCM'? "TTorck mpocThIX
yycell B 3aJJaHHOM JIHara3oHe

97 MHoropa3psiHbIe TeNbIe YNCIa, 3aa491 JUTMHHON
apu(MEeTHKH

28 HpaKTI/I‘IeCIia}I paboTa 1o Teme "Peanmaumf‘
BBIYHCIICHUH ¢ MHOTOPA3PSTHBIMH YUCIIAMHU
CrnoBapu (accormaTiBHbBIC MaCCHUBBHI,

29 ortoOpaxkenus ). Xour-radbaunsl. [locrpoenue
a(haBUTHO-YaCTOTHOTO CJIOBAPS JIJIS 33JaHHOTO
TEKCTa
IIpakTuyeckas pabora no Teme "[locTpoenue

30 | andaBUTHO-YACTOTHOTO CJIOBAPS IS 33JaHHOTO
Tekcra"

AHanu3 TEKCTa Ha €CTCCTBEHHOM SI3BIKE.
31  Beigenenue mociaea0BaTeIbHOCTEN 110 11a0JI0HY.

Perynsipublie BoipaxeHus. YacTOTHBIN aHAIN3




32

33

[IpakTuyeckas padora o Teme "AHanu3 TeKCTa
Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPAKCHUS

34

35

36

Brruncnenue apuMeTH4ecKoro BEIpaXeHUs,
3aMMCaHHOTO B TOCTGUKCHOU (hopme
[IpakTrueckas padoTa o Teme "Brerauciienue
apu(PMEeTHIECKOTO BBIPAKEHUS, 3aITMCAHHOTO B
nmocTduKcHOM Gopme"

Ouepenu. Micriop3oBaHue odepeau s
BPEMEHHOI'0 XPAHECHHS JAHHBIX

37

[IpakTuueckas pabora no teme "Hcnonb3oBanue
ouepenn"

38

39

40

41

42

JepeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbIe (OMHApHBIE)
nepeBbsi. [locTpoenue nepesa sl 3a1aHHOTO
apu(pMETHYECKOTO BBIPa)KEHUS

ITpakTryeckas pabdora no teme "Mcnonb3zoBanue
JIEPEBHEB ISl BBIYUCIICHUS apUPMETUUECKUX
BBIpAXKECHUI"

PexypcuBHbIe anroput™Msl 00X0/1a AepeBa.
Hcnonb3oBaHue creka U odepeau st 00xona
JepeBa

PexypcuBHBIE anropuT™Mbl 00X0/1a AepeBa.
Hcnonb3oBaHue creka U ouepeau st 00xoaa
JepeBa

AnroputMmsl Ha rpadax. [Toctpoenue
MHUHUMAaJIbHOI'O OCTOBHOTO JIEPEBA B3BELIEHHOIO
CBSI3HOT'O HEOPHUEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
UPUHY




KonnuecTBo pa3inyuHbIX IIyTEH MEXIY

44  BeplIMHAMU OPUEHTHUPOBAHHOI'O ALIUKINYECKOTO
rpada

45  Anroputwm [lefikcTpsl.
[TpakTuyeckas padora o Teme "Brruncienue

46  UIMHBI KpaTyalIIero MmyTH MEKIy BEpLUIMHAMU
rpada (anroput™m JleiikcTpor)”

47 | Anroputm @noiga—Y opmiamia
3azauu, peraeMple ¢ IOMOLIbIO JUHAMHYECKOT O

48  mporpaMMHpPOBaHUS: BBIYUCICHUE PEKYPCUBHBIX
byHKIUI
IIpakTryeckas padora no Teme "Boruncienue

49  peKypcHBHBIX (YHKIHH C TOMOIIBIO
JMHAMUYECKOT0 MporpaMMHpoBaHus"”
3anauu, pemaemMble ¢ MOMOIIbI0 JUHAMUYECKOTO

50  mporpaMMUpOBaHHS: MOJCYET KOTMIECTBA
BapUaHTOB
[TpakTryeckas pabdora no teme "[loncuér

51 | KojmyecTBa BapHAHTOB C MOMOIIBIO
JMHAMUYECKOT0 MporpaMMHpoBaHus"

52 3agauu, pemaemMble ¢ MOMOIIbI0 JTUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS: 33/1a4H OTITUMHU3AIIH

53 [TonsATHE O MapaaUTMax MPOrPaMMHPOBAHUS.
O0630p A3BIKOB MPOTrPAMMHUPOBAHHUS

54 [TonsiTre 06 0OHEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHI

55 OOBexThI U Ki1acchl. CBOWCTBA U METOABI
00BEKTOB

56 | OOBEKTHO-OPHEHTHUPOBAHHBIN aHAIN3

57 [TpakTrueckas padota o Teme "Vcnosnp3oBanue

TOTOBBIX KJIACCOB B Mporpamme"




Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-

58 OPHEHTUPOBAHHOI'O MOAX0a .

59 [IpakTrueckas padota "Pa3paboTka npoc':‘TofI 1 1
MPOrpaMMBbI C UCTIOJIb30BAHUEM KIIACCOB
Wukancymsiuus. [paktudeckas paboTa 1o reme

60  "PaspaboTka Kjacca, HCTIOJIB3YIOIIETO 1 0.5
HHKAICYJISIIHI"

61  Hacnenosanue. [Tomumopdusm 1

62 [IpakTuueckas pa6'(')Ta no teme "Pa3paboTka 1 1
HepapxXuu KJIacCoB

63 Cpensl OBICTPOIA Pa3pabOTKH MPOTPaMM. 1
[IpoexTrpoBanue nHTEpdeiica monbp3oBaTes

64  IlpoekTupoBanue uHTEep(deiica moap30BaTEIs 1

65 Vcnionb30BaHue rOTOBBIX YIPaBIIEMBbIX 1
AIIEMEHTOB JIJIs TIOCTPOEHUs mHTepdetica

66 [IpakTnueckas pabora no teme "PazpaboTka 1 1
IporpamMMsl ¢ rpadudeckuM uaTepdericom”

67 | M3yueHue BTOpPOro s3bIKa MPOrpPaMMHUPOBAHHUS 1

68  3yueHue BTOpPOro si3bIKa MPOrpaMMHUPOBAHHUS 1

69 DTarnbl KOMITBIOTEPHO-MAaTEMaTHIECKOTO 1
MO/JICIIMPOBAHUS
JlMckpeTHu3anus npyu MaTeMaTH4ecKoM

70  MonenmupoBaHWH HEMPEPHIBHBIX MTPOIECCOB. 1
MopenupoBaHHe JBHKEHUS

71 [IpakTruyeckas padora no Teme "MojienupoBaHue 1 1
NBIDKEeHNT "
MopenupoBaHHe OHOIOTUIECKHX CHCTEM.

72 Ilpaktuueckas pabora o reme "MoaenupoBaHue 1 0.5
OMOJIOTrMYECKUX CUCTEM"

73 MareMaTHuecKkue MOJIENH B SKOHOMHUKE. 1

BreraucnurenpHbIC OKCIICPUMEHTBI C MOJACTIAIMU




BepositHocTHbie Mosien. [IpakTudeckas pabora

74 1o teme "VIMUTaIMOHHOE MOJICTTUPOBAHHE C 1 0.5
nomoIbo Meroaa Mounre-Kapo"

75 KomMmrmsroTepHoe MoIeTMpOBaHUE CHCTEM 1
yIpaBlIeHUs

76  OOpaboTKa pe3ynbTaTOB IKCIEPUMEHTA 1

77 | Tabmuunble (persIIMOHHBIC) Oa3bl TaHHBIX 1
[Touck, copTupoBKa U PUIbTPALMS TaHHBIX.

78 | 3ampocsl Ha BRIOOPKY JaHHBIX. 3aMPOCHI C 1
napamerpamu. BeraucisieMble 1moJis B 3ampocax

79 [IpakTuueckas pabora no teme "Padora ¢ 1 1
roroBoii 0a3on JaHHBIX"
MHuoroTtabauunble 0a3bl aHHBIX. TUITBI cBsI3el

80 | mexnmy Tabmunamu. BHEmHUHN K04, 1
[{enocTHOCTD 06a3bl JaHHBIX

81 [TpakTuueckas pabota mo teme "PazpaboTka 1 1
MHOT'OTA0JIMYHON Oa3bl TaHHBIX"

82 | 3ampocsl K MHOTOTaOJUYHBIM 0a3aM JTAHHBIX 1

83 [IpakTuueckas pabota o Teme "3anpocsl K 1 1
MHOTOTa0IM4HOM 0a3e JaHHBIX"

84 | SI3pIk ympasnenus qanabiMa SQL 1

85 [IpakTnueckas pabota no Teme "YnpasieHue 1 1
JTAHHBIMM C TIOMOIIBIO s13b1ka SQL"

86 Hepensitimonnsie 6a3bl JaHHBIX. DKCTIEPTHBIC 1
CHUCTEMBI

87  VHTepHeT-pUIOKEHUS 1
[ToHsiTHE O CEpBEPHOM M KIIMEHTCKOM YaCTIX

88  caiita. TeXHOIOTHUS KIMEHT — CEpPBEP, €€ 1
JIOCTOMHCTBA M HEJOCTATKU

89 | OcHogsl s3pika HTML 1




[IpakTuyeckas padora o Teme "Co3nanue

90 . " 1 1
TEKCTOBOI BeO-CTpaHUIIbI

91  OcHogsl s3pika HTML 1

92 | OcHogsl s13pika HTML 1
[IpakTrueckas padota o teme "Co3nanue BeO-

93 | crpaHMIBl, BKIIOYAOIICH MYyJIbTUMEIHITHBIE 1 1
00BEKTHI (PUCYHKHU, 3BYKOBbIE JaHHBIE, BUEO)"

94  OcHoBbI KacKaaHbIX Tabmm cTriei (CSS) 1
[IpakTuyeckas padora no Teme "Odopmienne

95 | cTpaHMIIBI C TOMOIIBIO KACKAIHBIX TaOJIHUIL 1 1
cTuiei"”

96 @ Cuenapuu Ha s3bIKe JavaScript 1

97 | Cuenapuu Ha s3bIke JavaScript 1

98  ®opmebl Ha BeO-CTpaHUIIE 1

99 [IpakTuueckas padbora no teme "O6paboTka 1 1
JTaHHBIX popM"

100 Pa3zmernienue BeG-caiiToB. Ycimyra XOCTHHTA. 1
3arpy3ka ¢aiaoB Ha caliT
KanpupoBanue. McnipaBnenue nepcreKkTuBEI.

101 Tumcrorpamma. Koppekuus ypoBHEH, KOPPEKIUs 1
1BeTa. ObecrBeYrBaHUE IBETHBIX U300pakeHU I
BBoa n3o0paxxkeHuil ¢ UCIONb30BaHUEM
pa3nuuHbIX HUGPOBBIX ycTpoilcTB. [IpakTuueckas

102 " 1 0.5
pabota o Teme "O06paboTKa UPPOBBIX
¢dotorpaduii”
Perymb. Pabora ¢ obnactsimu. @uiabTpsl.

103 IlpakTtuueckas pabota mmo teme "Peryib 1 0.5
undpoBbIx Gororpaduit”
MHorocnoitHble n300paxkeHus. TeKCTOBbIE CIIOH.

104 Macka cnost. Kananel. CoxpaHeHue BBIICTICHHON 1

oOJactu




105

106

107

[IpakTryeckas padora o Teme "MHOrocnoitHbIe
n3o0paxeHus"

[ToaroroBka WiTrOCTpaIuii A1 BeO-CalTOB.
[IpakTuyeckas pabora o Teme

" AHUMUPOBaHHBIC U300paKeHHS"

Bekropnas rpaduka. Bekropusaius pacTpoBbIX
M300paXeHUA

0.5

108

109

[IpakTuueckas padbora no teme "BekTopHas
rpaduka"

[TpyHIUIBI TOCTPOECHUS U PEaKTUPOBAHMS
TPEXMEPHBIX MOJIEIEN

110

[IpakTuueckas pabora no teme "Coznanue
IIPOCTBIX TPEXMEPHBIX Mojienen”

111

Cerounble Moenu. Marepualisl

112

113

[IpakTnueckas padbora no teme "CeTouHble
Mozenu"
MojenupoBaHie UCTOYHUKOB OCBEIIIEHUS.
Kameps!

|

114

[TpakTueckas padota no teme "Penaepunr"”

115
116

AnyutiBHBIE TexHOJIOTuH (3D-pUHTEpHI)

[lonsTHE O BUPTYyaJILHON PEAIIBHOCTH U
JOTIOJTHEHHOM PEAIbHOCTH

117

PesepBHOE Bpemst

118

PesepBHOE Bpemst

119

PesepBHOE Bpemst

120

PesepBHOE Bpemst

121
122
123

PesepBHOE Bpemst
PesepBHOE Bpemst
PesepBHOe Bpemst

124

PesepBHOe Bpemst

125

PesepBHOE Bpems

R RrRPRRPRRPRRPRRPRRRPR B PR R




126 PesepBHOE BpeMs

127 PesepBHOE BpeMs

128 PesepBHOE BpeMs

129 PesepBHOE BpeMs

130 PesepBHOE BpeMs

131 Pe3sepBHOE BpeMms
132 PesepBHOE BpeMs
133 Pe3sepBHOE BpeMms
134 PesepBHOE BpeMs
135 Pe3sepBHOE BpeMs

136 PesepBHOE BpeMms
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

R R R R R R R R R R

136

36.5




ITPOBEPAEMBIE HA EI'9 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepPsIeMOro
TpedOBaHUsA

1.

11

1.2

IIpoBepsiembie TPeOOBAHUSA K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

3namo (nonumams)

[lonnmManue OCHOBHBIX TNPUHIUIIOB yCTPOMCTBA U  (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOUIIBHBIX KOMIIBIOTEPOB; TEHICHIUN pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIaJICHUE HaBbIKAMU pPAOOTHl C OMNEPAlMOHHBIMU
CUCTEMaMH W OCHOBHBIMH BHUJAMH TPOTPAMMHOTO OOCCIICUCHUS ISl PEIICHUs
y4eOHBIX 3a7a4 0 BEIOPAHHOM ClleluaIn3aliu

Hanmuuue  npeacraBiaeHuid o 0a30BbIX — NPUHIMIAX  OpraHM3alUU U
(YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEN

13

14

1.5

ITonnmanue OCHOBHBIX IIPUHIOUIIOB JUCKPETU3AIUHN PA3JIMYHBIX BUAOB I/IH(i)OpMaI_II/II/I

[Tonnmanue 6a30BbIX AITOPUTMOB OOPAOOTKH YUCIOBOM U TEKCTOBOW MH(OpMAaLIUU
(3amuch yucea B TMO3UIIMOHHOW CHUCTEME CYUCIICHHS, JCIUMOCTh IIEJbIX YHCEN;
HAaXOXJIEHHWE BCEX MPOCTBIX YHWCEN B 3aJaHHOM Juama3oHe; o0OpaboTka
MHOTOPa3PsIHBIX HEIBIX YACET; aHAIN3 CUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB
MOKCKA U COPTUPOBKHU

3Hanue (yHKIUOHAIBHBIE BO3MOKHOCTH WHCTPYMEHTAIBHBIX CPEICTB Cpeibl
pa3paboTKu

1.6

1.7

1.8

Branenue OCHOBHBIMM CBEACHMSIMM O 0a3axX JAaHHBIX, UX CTPYKTYype, CpeicTBax
co3/1aHus U pabOoThl ¢ HUMHU

[ToHumaHue BO3MOXKHOCTEH M OrpaHMYEHMH TEXHOJOIMH MCKYCCTBEHHOIO
MHTEJUIEKTA B PA3IMYHBIX O0JACTAX; HAJIMYME MPEICTABICHUNA 00 HMCIIOIb30BaHUU
MH(POPMALIMOHHBIX TEXHOJIOTUH B pa3IMyYHBIX MPO(PECCHOHATBHBIX chepax

Bnanenne  TeopeTMYeCKMM  ammapaToM, — MO3BOJIIIOIIMM  OCYIIECTBIATH
[IPEACTABICHUE 3aJaHHOI0 HATYPaIbHOTO YMCIIA B PA3JIMYHBIX CUCTEMAaX CYUCIICHUS;
BBITNOJIHATH IPE0OPA30BaHNUs JJOTUYECKUX BBIPAKEHUH, UCTIOJIb3Ys 3aKOHBI alreOphbl
JIOTMKH; OMPEAEIATh KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade U KOJIMYECTBO My TeH
MEXJly BEpUIMHAMH OPUEHTHPOBAHHOI'O allUKIMYECKOro rpada

Ymemo

2.1

YMeHne HCIoIb30BaTh KOMIIBIOTCPHO-MATEMATHYCCKUC MOACINW JJIsI aHaJIn3a
00OBEKTOB U IMPOLECCOB: (I)OpMy'J'II/IpOBaTB nejib MOACINPOBAHN, BBIIIOJIHATE aHAJIN3
PE3YJIbTATOB, ITOJYUYCHHBIX B XOJA€ MOACIUPOBAHUA; OLCHHUBATL AACKBATHOCTH
MOACIIN MOICIUPYEMOMY 06’BCKTy Wi 1poneccy; MHNpeACTaBIIATH PCE3YJIbTAThI
MOACIIMPOBAHUA B HAI'JIAAHOM BUIC

2.2

YMenue kinaccupuuupoBaTh OCHOBHBIE 33/1a4M aHAJIN3a TaHHBIX (IPOrHO3UPOBAHUE,
KJaccupukanus, KJIacTepu3anus, aHaJIN3 OTKJIOHEHUH); NOHUMATh
MOCJIE0BATENbHOCTh PELICHUS 3a7au aHallu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYHCTKAa M OIIGHKAa KadyecTBa JaHHbBIX, BHIOOp M (MJIM) TOCTPOCHHE MOJENH,
npeoOpa3oBaHue JAHHBIX, BU3yAIHU3allHsl TaHHBIX, MHTEPIPETAIUs pe3yIbTaToOB

2.3

YMenne omnpenensaTh WHOOPMAIMOHHBIA OO0BEM TEKCTOBBIX, TpadUUeCKuX W
3BYKOBBIX JAHHBIX MPU 33JaHHBIX MapaMeTpax JUCKPETU3ALMH. Y MEHUE ONIPEACIIATh
CPEIHIOI0 CKOPOCTh TEpe/layyl JTaHHBIX, OLICHUBATh U3MEHEHHE BPEMEHH Tepeadn
Py U3MEHEHUHU HH(OPMAITMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHANIA CBSI3U




2.4

2.5

2.6

YMeHue CTpouTh KOJH, OOECIeUMBAIONIUN HAWMEHBIIYI0 BO3MOXKHYIO CPEIHIOO
JUIMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

VYMeHure UcIoib30BaTh IIpu pCIICHUHU 3aaa4 CBOMCTBaA HO3I/II_[I/IOHHOI\/'I 3aIlMCH 4YHuCClI,
AJITOPUTMBI ITOCTPOCHHUA 3allMCH 4YHUCJia B MO3UIUOHHOM CHCTEME CUMCJICHHUS C
3aJaHHBIM OCHOBAHHUEM U IIOCTPOCHUS YHUCJIIa I10 CTPOKE, conepmameﬁ 3aI1nucChb 3TOIro
Yycjia B IO3MIIMOHHOM CHCTEME CUHCICHHS C 3aJaHHBIM OCHOBAHUCM; YMCHHUC
BBIIIOJIHATH apI/I(i)MCTI/ILIeCKI/Ie OIr€panyru B IIOSUIUOHHBIX CUCTEMaX CHHUCIICHHUA

YMeHue CTPOUTh JIOTMYECKOE BBIPAXKEHUE B JU3BIOHKTUBHOW M KOHBIOHKTHBHOM
HOpPMaJIbHBIX (pOpPMax IO 3aJaHHOM TabyMIle MCTUHHOCTH, MCCIEI0BAaTh 001acTh
UCTUHHOCTH BBICKA3bIBaHMsI, COJEPIKALLEro I[EePEMEHHBIE; pEeLIaTh HECIOKHbIE
JIOTUYECKHUE YPABHEHHUS

2.7

2.8

2.9

YMeHue pemarh aaropuTMUYECKue 3aa4uu, CBsI3aHHbIe ¢ aHAM30M rpadoB (3a1aun
MOCTPOCHHST ONTHUMAIBHOTO IYyTH MEXKAYy BepliIlMHaAMu Tpada, OnpeaciIeHHs
KOJIMYECTBA  PA3IMYHBIX IMyTeH MEXAy BEpIIMHAMH OPHUEHTHPOBAHHOTO
aIlMKJIMYeCcKoro rpada)

YMeHne uCIoJb30BaTh ACpCBbs IIPpU aHAJIM3C W IIOCTPOCHUMU KOAOB H JJIA
MMpeaACTaBJICHUA apI/I(l)MCTI/I‘IeCKI/IX BLIpB.)KGHPIfI, npu peuICHUH 3aJad IMOMCKa U
COPTUPOBKHU; YMCHUC CTPOUTb HACPEBO MUIPbBI 110 3aJdHHOMY AJI'OPUTMY,
pa3pa6aTbIBaTb 1 000CHOBEIBATh BBIMI'PBIIIHYIO CTPATCTHUIO UI'PBI

YMeHue AHAJIM3UPOBATL AJIT'OPHUTMBI C HCIIOJIb30BAHHEM Ta6J'II/II_[ TpaCCUPOBKH,
OIpCaACIIATD 0e3 UCITOJIBE30BaHUs KOMIIBIOTCPA PE3YJIbTAThI BBIITOJIHCHUA HCCIIOKHBIX
[nporpamMm, BKIHOYAOIOWX LHUKIIbI, BCTBJIICHUA W IMOAIIPOTpPpAMMBI, IIPpU 3aJdHHBIX
HCXOOHBIX JaHHBIX

2.10

2.11

YMeHue onpeneniarbh CI0KHOCTh H3y4daeMbIX B Kypce 0a30BbIX alIrOPUTMOB
(cyMMHpOBaHHE »3JIEMEHTOB MAacCHBa, COPTUPOBKAa MaccCHBa, IepeOOpHbIe
QITOPUTMBI, JBOMYHBIN MOUCK) U IPUBOJUTH MPUMEPHI HECKOJIBKUX aJrOpPUTMOB
pa3HOM CIIOKHOCTH JUIsl peLLICHUs. OTHOM 3aJjauu

Bnagenue yHHMBEpCalTbHBIM S3BIKOM TMPOTPAMMHUPOBAHHS  BBICOKOTO  YPOBHS
(TTackanb, Python, Java, C++, C#), npeacraBieHUsIMA O 0a30BBIX THITAaX AaHHBIX U
CTPYKTypax JaHHBIX; YMEHHE UCIHOJb30BaTh  OCHOBHBIE  YIIPABISIOIINE
KOHCTPYKIIMW; YMEHHE OCYIICCTBISATh AaHAJIM3 MPEAIOKEHHON IMPOrpaMMBbl:
OTIPEIeNATh Pe3yabTaThl PaOOTHI MPOTPaMMBbI MPH 33JaHHBIX UCXOIHBIX JAHHBIX;
OTIPE/ICIIATh, MPU KAKUX HCXOIHBIX JTAaHHBIX BO3MOXKHO ITOTYYCHHE YKa3aHHBIX
pe3yNbTaTOB; BBISABISTH JaHHBIE, KOTOpble MOTYT NMPUBECTH K OMIMOKe B pabote
IPOTrpaMMBbI; POPMYITUPOBATEH IPEUIOKESHHS 110 YIYUIIICHHIO IIPOTPAMMHOT0 KO

2.12

YMeHue peanu3oBbIBaTh Ha BEIOPAHHOM Ul U3YUYEHHS SI3bIKE IPOrpaMMHUpPOBAaHUS
Boicokoro ypoBus (ITackams, Python, Java, C++, C#) TuIOBBIE aITrOPUTMBI
00paboOTKK 4YKces, YUCIOBBIX IOCIENOBATEIbHOCTEH U MAaCCUBOB: MPEICTaBICHUE
yuciaa B BUAE Habopa NPOCTBIX COMHOXXUTENIEH; HaXOKJICHHE MaKCHMaJIbHOM
(MMHMMaJIBHOW) UG PHI HATYPAIBHOTO YUCIIA, 3aIIMCAHHOTO B CUCTEME CUUCIICHUS C
OCHOBaHMEM, He mpeBblnatomuM 10; BeUMCIEHHE OOOOIIEHHBIX XapaKTEPHUCTUK
3JIEMEHTOB MAacCHBa WJIM YHMCIIOBOW MOCJENI0BATEIBHOCTH (CYMMBI, TPOU3BEACHUS
CpeaHero apu(pMeTHYecKoro, MHUHUMAJIBHOIO M MAaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO); COPTHPOBKY
AJIEMEHTOB MAacCHBa; YMEHME HCIIOJIb30BaTh B MpPOTpaMMax JaHHbIE Pa3IMYHbIX
TUIIOB C YYETOM OIpaHUYEHHUM Ha TMana3oH WX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTh
Opy PEUIeHWH 337ad CTPYKTYphl JaHHBIX (CIUCKH, CJIOBAapH, CTEKH, OYEpPEeiH,
JIEPEBbsI); IPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIE IOAPOrPaMMBI JIIsl 00pabOTKH
YHCJIOBBIX JIAaHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIb30BATh MPHU pa3paboTKe NporpaMm




OMOIMOTEKH MOAIPOTPaMM; YMEHHE UCIOIb30BaTh CPEICTBA OTIAAKH MIPOrpamMM B
cpene mporpaMMHUpPOBAaHUS

VMeHHE HUCIIONIb30BaTh JJICKTPOHHBIC TAOMHMIBI Ul aHAINW3a, MPEICTABICHUS H
00pabOTKM MaHHBIX (BKJIIOYas BHIOOP ONTHMAIBHOTO DELICHHUs, NMOA00p JHMHHUU

2.13 TpeH/a, PEIICHHE 3a]ad IMPOTHO3MPOBAHUS), YMEHHE HCIIOJIH30BaTh TAOJUYHBIC
(pensioHHBIE) 0a3bl JAHHBIX U CIPABOYHBIC CUCTEMBI
YMeHue  OpraHuM3OBBIBaTH  JIMYHOEC  WH(OPMAIIMOHHOE  MPOCTPAHCTBO  C
214 WCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB MHUGPOBBIX TEXHOJOTHUW; ITOHUMAaHHE

BO3MOXHOCTEH IHM(POBBIX CEPBUCOB TI'OCYAApPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa30oBaTeNIbHBIX CEPBUCOB

INEPEYEHDB 2JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kox
1

11

1.2

[IpoBepsieMblii 31eMEHT COepPKAHUSA
[udposasi rpaMOTHOCTH

OCHOBHBIE TCH/ICHIIMH Pa3BUTHS KOMITBIOTEPHBIX TeXHOJoTHM. [TapamiensHbie
BBIYHCIICHHS. MHOTOIPOIIECCOPHBIE CHCTEMEBI. PactipeienéHHbIe BEIYNCITUTEILHBIC
CUCTEMBI 1 00pab0TKa OOJIBIIUX JAHHBIX

[IpuHIMIIBI TIOCTPOCHUS M alIapaTHBIE KOMIIOHEHThI KOMITBIOTEPHBIX CETCH.
CereBble npotokonbl. Cetb UHTepHer. Anpecanus B cet MuTepHeT. [IpoTokoiisl
creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetm Ha moxacetu ¢
IIOMOIIIBIO MACOK ITOICETEH

1.3

14

daiinoBas cucrema. Ilouck B dainoBoit cucreme. [IpUHIMIBI pa3MemieHus |
MMEHOBaHUs (PaiiioB B AOITOBpeMEeHHON mamsTH. LaGmoHb! [uIst onucaHus Tpymnn
(aiinoB

CkopocTe  mepemaud  JaHHBIX.  3aBUCUMOCTh ~ BPEMEHM  Iepefadd  OT
MH(OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

1.6

2.1

[udposanmne nanHpix. CummeTpuyHble W HecuMMmeTpuuHble muppel. [Hudps
npoctoi 3amensl. ugp Lezaps. Hludp Buxenepa. Anroputm mudpoBanus RSA
Koapl, mo3Bossitoniue oOHapyKMBaTh U UCHPABIATH OIIMOKH, BO3HHUKAIOIINE MPU
nepenadye naHHbIX. PaccrossHue Xsmmuura. KoaupoBaHue ¢ MOBTOpEHHEM OMTOB.
Konasr XsMmMuHTa

Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBonuHOE KonupoBaHuEe. PaBHOMEpHBIE M HEPABHOMEPHBIE KOJBL. [ekoaupoBanue
COOOIIEHNH, 3alMCaHHBIX C MOMOUIbI0 HEPaBHOMEPHBIX KOJOB. YcioBue PaHo.
[TocTpoeHne 0AHO3HAYHO JEKOJUPYEMBIX KOJIOB € ITIOMOIIBIO AepeBa

2.2

2.3

Teopernueckne noaxoAbl K OLEHKE KoynyecTBa HH(GopManuu. EquHuIbl n3MepeHust
KonuyectBa uHGpopManMu. AJ(QaBUTHBIA TOAXOJ K OIEHKE KOJUYeCTBa
nHpopmanuu. 3aKoH aaTuTUBHOCTU HHPopMaruu. @opmyna Xaptiau. Mudopmanus
u BeposiTHOCTB. Dopmyiia IlleHHOHA

Cuctemsl cuncienus. Pa3zBépHyTast 3aIUCh LENbIX U IPOOHBIX YHCEIT B TO3ULIMOHHOM
cucreme curcieHus. CBONCTBA MO3WLMOHHON 3alMCH 4YMcia: KOJIHMYeCcTBO Udp B
3alMCH, IPU3HAK JACIMMOCTH YHCIa HA OCHOBAHUE CHCTEMBI CUMCIECHUSA. AJITOPUTM
MepeBo/a 1eJIoro Yucia u3 P-nyHON CUCTEMbI CUMCIEHHS B IECATUUHYIO. AJITOPUTM
nepeBosia KOHeUHOW P-uuHOi npodu B AecATHUHYIO. ANTOPUTM MEPeBOja LIEI0r0o
yuciia M3 JECITUYHOW cHucTeMbl cuucieHuss B P-uunyro. IlepeBon koHeuHOM




IecATUYHON aApobu B P-nunyto. J[BomuHas, BOCbMepUYHast M IIECTHAAAaTepUIHAST
CHCTEMBl CUMCIIEHHUS, CBSI3b MEXIYy HUMH. ApudmeTnueckue omnepanuu B
MTO3ULMOHHBIX CUCTEMAX CUUCIICHUS

2.4

2.5

2.6

TpOI/I‘-IHaSI YpaBHOBCHICHHAA CUCTEMaA CUHHCJICHUA. I[BOH‘IHO-I[CCSITH‘IH&SI cucreMma
CUHUCIICHUA

KomupoBanue tekcroB. KomupoBka ASCII. OnnobGaiitHbie kogupoBku. CtaHmapT
UNICODE. Komupoka UTF-8. Ompenenenne wWHPOPMAIMOHHOTO 00BEMA
TEKCTOBBIX COOOIIEHUIT

KonmupoBanue wuzobpaxenuii. OreHka wHGOpPMAIMOHHOTO 00BbEMa TpaduuecKux
JAHHBIX TP 3aJaHHBIX pa3pelicHHH W TIyOWHE KOaupoBaHUs IBeTa. l[BeToBBIC
monenu. KomupoBanme 3Byka. OlieHka HH(POPMAIMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX MMPH 33JAHHBIX YaCTOTE TUCKPETU3AIMU U Pa3PSAHOCTH KOAUPOBAHUS

2.7

2.8

Anrebpa soruku. IloHsiTMe BBICKa3bIBaHWSA. BbICKa3bpIBaTeNbHBIE  (POPMBI
(npenukatsl). KBaHTOpEI Cy1lIeCTBOBaHMS U BCEOOIIHOCTH.

Jlornueckne omnepanud. TaOmuipl HWCTUHHOCTH. Jlormueckue BBIpaKEHUSI.
Jlornueckue ToxaecTa. Jlornueckue oneparyy U ornepalnuy HaJl MHOKECTBAMHU.
3akoHbl ~aireOppl JOTMKU. OKBUBAJICHTHBIE IpeoOpa3oBaHMsl  JIOTUYECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl YpaBHEHUH.

Jlornuyeckue GyHKUUHU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX (PYHKLUH
OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue (opMbl JOTHYECKUX BBIPAKECHUN

COBepI_HeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (1)0pr1, AJIrOpUTMBbI
HX NOCTPOCHUA 110 Ta6111/1ue HNCTUHHOCTH

2.9

2.10

Jlormueckue 31eMEHTBI B cocTraBe Komnbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaasiii cymmarop. IlocTpoeHue cxeM Ha JOTHYECKHX 3JIEMEHTax IIo
3aIaHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3allUCh JIOTUYECKOTO BBIPAKEHUS 10
JIOTUYECKOH cXeme

Monenn wn wmogenupoBanue. llenmu wmogaenupoBaHus. AJEKBaTHOCTb MOJENH
MOJIEJINPYEMOMY O0BEKTY MK nporeccy. DopManu3sanys IPUKIAAHbIX 3a1a4.
[IpencraBnenue pe3yiabTaTOB MOJEIUPOBAHUS B BHUJE, YAOOHOM ISl BOCHPHUSATHS
yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

211

212

[Ipencrarnenue neabIX YUCEN B MaMITH KOMITbIoTepa. OTpaHUYEHHOCTh JThara3oHa
Yyycell NPU OTPAaHUYECHHUM KOJMYEeCTBa pa3psAnoB. llepenonHenue paspsgHON CETKU.
be33nakoBbIe v 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN TOTTOTHUTEIIBHBIA KO/
OTPULATEIBHBIX YHUCEL.

[ToburoBeie noruueckue onepauuu. Jlornueckuit, apupMeTu4ecKuii 1 HIUKINIECKUI
casuru. [HludpoBanue ¢ moMoIb0 MOOUTOBOI onepaiuu «uckmouatoiiee NJIN»

Hpe)ICTaBJ'IeHI/Ie BCIICCTBCHHBIX YUCECI B MaMATU KOMIIBIOTEPA. 3Haqa111as[ qacCTb U
MOopAHOK 4YHrcCiia. I[I/IaHEBOH 3HAYEHHUH BCIICCTBCHHBIX YUCCII. HpO6J'I€MBI XpaHCHUA
BCIICCTBCHHBIX YHCCJI, CBA3AHHBIC C OrpaHUYCHUCM KOJIMYECTBA PA3PAa0B.
Brinmonnenue onepaqu/i C BCIICCTBCHHBIMHU YHCIIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHUAX

2.13

I'padbr. OcHoBHBIe OHATHS. Bunbl rpagos. Onucanue rpagoB ¢ MOMOIIBI0 MAaTPHII
CMEKHOCTH, BECOBBIX MAaTpHIl, CIIUCKOB CMEXHOCTU. PelleHne aaropuTMu4ecKux
3a/1a4, CBA3aHHBIX C aHAJU30M rpadoB (IIOCTPOEHHE ONTHUMAIBHOTO IYTH MEXIY
BepLIMHAMU rpada, onpeeseHrne KOJIMYeCTBa pa3IMuHbIX MyTeH MEXy BepIIMHAMHU
OPHUEHTUPOBAHHOTO AIMKINYECKOTO rpada)




2.14

HepeBbs. bunapnoe gepeBo. JlepeBbs moucka. CmocoObl 00xoma jaepesa.
[IpencraBnenue apudmeTHYECKUX BBIpOKEHUNW B BHJE JAepeBa. Vcmonab3oBaHHe
rpadoB U IEPEBHEB MIPH OMHCAHUH OOBEKTOB U MPOLIECCOB OKPYIKAIOLIETO MUPA

2.15

JIMCKpeTHBIE UTPBI IBYX HTPOKOB ¢ MonHOW mH(popmanueil. [locrpoenue nepesa
nepebopa BapuUaHTOB, OMNKMCAHME CTpAaTerMd Wrpbl B TaOIU4YHOU  QopMme.
BbIMrpBIIIHbIE ¥ IPOUTPHILIHBIE TO3ULUN. BBIUTPHIIIHBIE CTPATETHH

2.16

3.1

CpencTBa MCKYyCCTBEHHOT'O MHTEIIEKTa. VASHTUUKAIMS U TOUCK M300pakeHui,
pacrno3HaBaHue Jsull. Vcronb3oBaHHE METOJOB HCKYCCTBEHHOIO WHTEJIEKTa B
oOyyaromux cucremax. lcronb30BaHue METOIOB MCKYCCTBEHHOTO WHTEIUICKTA B
poborotexnuke. MiaTepHer Bemel. HeliponHsie cetn

AJTOpUTMBI U IPOTPAMMUPOBAHHE

dopmanuzaiusa NOHATHS anropuTMa. MamumHa TeIOpUHra Kak YHHBEpCaIbHas
MOJIEIb BBIYUCIIEHUN

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

OneHka CloKHOCTH BblYMCIeHHU. Bpems paboTel U 00bEM UCHIOIB3yEMON MaMSITH,
X 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OlEHKa acUMITOTUYECKOU
CIIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI MMOJTMHOMUAIBHOMN cioxHOCTH. [lepeGopHbie
anroputMsl. [Ipumepbl pa3InyHBIX alIrOPUTMOB PELICHHUS OJHOM 3aJauM, KOTOpbIE
HMMEIOT Pa3JIMYHYIO CI0KHOCTh

OnpeneneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTI>I HpOCTGfIH.IPIX AJIrOpuTMOB
YOpaBJCHUA HUCIOJIHUTCIIAMHA W BBIYHUCIHMTCIBHBIX aJITOPUTMOB. OHpeILCJIeHI/IC
HCXOIHBIX JAHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCT AaThb Tpe6yeMLIﬁ pe3yjbTaT

AnroputMbl  00paOOTKM HATypalbHBIX YHCEN, 3alUCAHHBIX B ITO3HIMOHHBIX
CHCTEeMax CUMCIICHUS: pa30MeHNe 3aIMCH YMCIIa Ha OTACNbHBIC IU(PBI, HAXOXKICHHE
CYMMBl M TpOM3BENCHUS IH(pP, HAXOXKICHHE MaKCUMaJIbHOH (MHHUMAJIbHOM)
UQpHI.

[lpencraBnenne uymcna B BHIE HAOOpa MPOCTBHIX COMHOMKHUTENEH. AJTOpUTM
OBICTPOTO BO3BEIEHHS B CTENeHb. [IOMCK MPOCTHIX YKced B 33JaHHOM JIMANa30He C
MIOMOIIIBIO ATOPUTMA «peleTo DpaTocheHar

MHOFOpEBpHI[HBIe OCIIbIC YKClia, 3aa4n JJIMHHOMN apI/I(pMeTI/IKI/I

SI3pik mporpammupoBanust (Ilackams, Python, Java, C++, C#). Tumnbl JaHHBIX:
L[€JI0YHCIIEHHBIE, BEILIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. Bersnenus. CinoxHbie
ycnoBus. Lukisl ¢ ycinoBueM. LIUKIIBI 11O IEPEMEHHOM.

OOpaboTka AaHHBIX, XpaHsmMXcs B (aiinax. TekcToBble U JIBOMYHBIE (DAMIIBI.
daiinoBbie nepeMeHHbIe ((ailioBble ykazarenn). Urenue u3 ¢aitna. 3anuce B ¢aii.
Pa30buenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl U GyHKIUH).
Vcnonp30BaHue CTaHAAPTHON OMOIMOTEKH SI3bIKa IPOTPAMMHUPOBAHMS

Pexypcus. PexypcuBHble mnpouenypsl M (yHkuuu. Mcmnomnb3oBaHue cTeka s
OpraHu3alyy PEKYpPCUBHBIX BBI30BOB

Yucnennsle MeToabl. TouHoe M mpuOIMKEHHOE pelIeHHs 3anaud. YucieHHoe
pellleHne ypaBHEHUH ¢ TOMOUIbI0 Mojabdopa mnapaMerpa. YucieHHbIE METOJIbI
pelieHust ypaBHEHHMi: MeToJ mepeOopa, METOJ TOJOBUHHOTO JIEJCHUS.
[TpuOnmx€HHOE BBIYUCIEHUE JJIWH KPHUBBIX. Bpluucienue miomaneit ¢uryp c
IIOMOULIBI0 YHUCJIEHHBIX METONOB (METOJ MpPSAMOYIOJIbHUKOB, METOJ Tpaneuuii).
[Tonck wmakcumyma (MHHMMyMa) (GYHKUMM OJHOW TMEpEeMEHHOW METOI0M
IIOJIOBUHHOTO JIEIICHUS

O6paboTtka CHUMBOJIBHBIX JTAaHHBIX. Bcerpoennsie ¢byHKIMK sI3pIKa
MPOTpaMMHUPOBAHUS I 0OpAOOTKHM CHMBOJBHBIX CTPOK. AJTOPUTMBI 00paObOTKH
CHUMBOJIBHBIX CTPOK: MOJICUET KOJIMUECTBA MOSIBIICHUI CUMBOJIA B CTPOKE, pa3OueHue




3.10

3.11

3.12

CTPOKH Ha CIJIOBa IO MPOOETHHBIM CHMBOJIAM, MOKMCK IMOACTPOKH BHYTPU JAHHOU
CTPOKH, 3aME€Ha HaJIEHHOM MOJCTPOKH Ha IPYTYyI0 CTPOKy. ['eHepaius Bcex CIOB B
HCKOTOPOM aﬂ(l)aBI/ITe, YAOBJICTBOPAKOIIUX 3alaHHbIM OrpaHUYCHUAM.
[Ipeo6pa3oBaHue yrcia B CAMBOJIBHYIO CTPOKY U 00paTHO

MaccuBbl ¥ IOCJIE0BATEIBHOCTH YKcen. Beruncinenne 0000EHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHMCIIOBOM IOCIEN0BAaTENIBHOCTH (CYMMBI, IPOU3BEACHUS,
cpeaHero apu(pMeTHYeCKOoro, MHHHMMAJIbHOTO M MAaKCHUMAJIbHOI'O 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCIOBUIO). JIMHEWHbII
MIOUCK 33JaHHOTO 3HAYCHMs B MaccuBe. AJITOPUTMBI PaOOTHI € 3JIEMEHTAaMH MaccHBa
C OJHOKpaTHbIM HpocMOTpoM MaccuBa. CoOpTHpPOBKAa OZHOMEPHOI'O MAacCHBA.
IIpocTble MeTOABI COPTUPOBKM (METOX IIy3bIpbKa, METOJ BbIOOpa, COPTHPOBKA
BcraBkamu). CopTupoBka ciusiHMEM. bbicTpas copTupoBKa MaccuBa (aJrOpUTM
QuickSort). JIBonuHBIi TOUCK B OTCOPTHPOBAHHOM MacCHBE

JIBymMepHBbIE MaccuBbl (MaTpHIIbl). AITOPUTMBI 0OPaOOTKH JIBYMEPHBIX MAacCHUBOB:
3aroJIHEHNE JBYMEPHOTO YHCJIOBOTO MacCHMBa IO 3aJaHHBIM TMPaBWJIAM, IOUCK
3JIEeMEHTa B ABYMEPHOM MAaCCHBE, BHIUMCICHHE MaKCUMyMa (MHUHMMYMa) U CYMMBI
AJIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAaHOBKA CTPOK U CTOJIOLOB JBYMEPHOTO
MaccuBa

CrnoBapu (acconmaTUBHBIE MacCUBBI, 0ToOpakeHus). Xomi-tadbnuiel. [locTtpoenue
asi(haBUTHO-YACTOTHOT'O CIIOBAPS JIJIsl 3aIaHHOTO TEKCTa

3.13

3.14

Crexku. AHanu3  NOpPaBWIBHOCTH  CKOOOYHOrO  BbIpaXEHUs.  Beluucienue
apu(METHYECKOTO BBIPA)KEHUS, 3aIMCAaHHOTO B MMOCT(HUKCHOM hopme.

Ouepenu. VMicnonp3oBaHue odepen Al BpeMEHHOI'O XPaHEHUs TaHHbBIX
Anroputmbl  Ha rpadax. IlocTpoeHne MHHMMAaIbHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTHPOBAaHHOTO rpada. KomamuecTBO pazmmuHBIX
nyTed MeXAy BEepLIMHAMU OPHUEHTHUPOBAHHOI'O ALMKIMYECKOro rpada. AIroputm
JlerkcTphl

3.15

3.16

JepeBps. Peanuzanmst epeBa C NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusble) nepeBbs. I[locTpoeHue nepeBa Ui 3alaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PexkypcuBHble anroputMbl oOxona nepeBa. lcmonb3oBaHue creka u
ouepeau i 00Xo0/a AepeBa

JluHaMH4YecKOe MPOrpaMMHUPOBAHUE KaK METOJ PEIICHUs 3aJad C COXpaHEHHEM
MIPOMEXYTOUHBIX PE3YyJbTaTOB. 3aJauM, pelIaeMble C MOMOIIbI0 JMHAMUYECKOTO
POrpaMMUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJICYET KOIMUECTBA
BAapuWaHTOB, 3a1a4v OIITUMU3AlIUN

3.17

[TonsiTrie 00 00BEKTHO-OPUEHTUPOBAHHOM MTPOrpaMMUpPOBaHUU. OOBEKTHI U KIIACCHI.
CaoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. PazpaboTka
IIpOorpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO Nojxoja. MHkancymsmus,
HaclieloBaHue, NoIuMophu3m

WNHupopmaninoHHbIE TEXHOJIOTUH

4.1

Ananmu3 jgaHHbiX. OCHOBHBIC 3a/Jladydl  aHaIW3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupuKanus, KiacTepusalus, aHanu3 oTkiIoHeHui. [lociemoBaTensHOCTD
pelleHrs 3aJad aHaiu3a JaHHBIX: COOp TEPBHUYHBIX JTaHHBIX, OYHCTKA W OICHKA
KauecTBa JAHHBIX, BHIOOP M (UJIM) MOCTPOEHUE MOJENH, TPeoOpa3oBaHUe JaHHBIX,
BH3YyaJIM3aIusl JaHHBIX, HHTEPIPETAIUs Pe3ysbTaToB. [IporpaMMHBIE CpelcTBa H
NuTepHeT-cepBHCH Uisi 00pabOTKU U MpEACTaBIeHUS NaHHBIX. bonbiine maHHBIE.
MarmmaHaoe oOy4eHne




4.2

4.3

Ananmuz JAaHHBIX C TOMOIIBIO 3JICKTPOHHBIX TaGHI/II_[. Brruncnenue CYMMBI, CPCOAHETO
apupMeTHYeCKoro, HauOOJbIIero  (HAaWMMEHBIIETO)  3HAYCHHUS  JHAaIra3oHa.
Boruucnenue ko3dduumenta koppemsauuu ABYX pAaoB JAaHHBIX. [locTpoenue
CTOJIOYATBIX, IMHEHYATHIX U KPYTOBBIX Auarpamm. [ToctpoeHue rpagukoB GyHKIIHH.
[Toxbop nuHWUM TpeHHAa, pelIeHWe 3ajad MPOTrHO3UpOoBaHUsA. PemeHue 3amay
ONITUMH3AIIMHU C TIOMOIIBIO AJIEKTPOHHBIX TaOJIUI]

Jluckperusanus mpu MaTeMaTUYECKOM MOJEIMPOBAHUH HETPEPHIBHBIX MPOLECCOB.
MOI[CHI/IpOBaHI/Ie JBHXXCHUA. MOI[CJIHpOBaHI/Ie GI/IOJIOFI/I‘-IGCKI/IX CHUCTCM.
Matematuueckue MOJEIW B HSKOHOMHKE. BBIUHCIMTENbHBIE 3KCHEPUMEHTHI C
Mozensimu.  OOpaboTka pe3yJbTaTOB OJKCIEpUMEHTa. MeToa  HAMMEHbBIINX
KBaipaToB. OlLeHKa YUCIOBBIX MapaMeTPOB MOJICTHUPYEMBIX OOBEKTOB U MTPOLIECCOB.
BoccranoBieHne 3aBUCMMOCTEN 110 pe3yibTaTaM dKCIIEpUMEHTA

4.4

4.5

4.6

BepositHocTHbie MOgenu. Metoabl MonTe-Kapno. MMutanimoHHoe MOAEIMpOBaHUE.
CucreMbl MaccOBOTO 0OCITYKUBAHUS

Tabnuunble (pensuoHHbIe) 0a3bl JaHHBIX. TabiuIa — npeacTaBiICHUE CBEIECHUN 00
OMHOTHUIHEIX oOBbekTax. Ilose, 3amucek. Kirou tabmumel. Pabora ¢ roroBoi 06a3oit
JTaHHBIX. 3aroiaHeHue 0a3bl AaHHBIX. [loMck, copTHpoOBKa U (UILTpAIUS TaHHBIX.
3ampockl Ha BBIOOPKY JAHHBIX. 3apoChl C MapaMeTpaMu. BeramcisieMbie MO B
3amnpocax.

MuoroTabanunbie 0a3bl JaHHBIX. THITBI CBsA3el Mex 1y TabauiaMu. BHemHui Kimoy.
IlemocTHOCTD 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

TexcroBeii mponeccop. CpencTa MONUCKa M aBTO3aMEHBI B TEKCTOBOM IPOILIECCOPE.
CTpyKTypupOBaHHbIE TEKCTOBbIe JOKyMeHThl. CHOckM, oryasieHue. IIpaBuia
[IUTHPOBAHUS HICTOYHUKOB U 0(hopMiIeHns: OuOimorpadudeckux cChlIoK




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

HNudopmaruka 10 knace. ba3osblii u yrimyOneHHslid ypoBHU. YueOHuK. KommiekT B 2-
x 4actax | IlomsxoB K.IO., Epemun E.A., OOmectBo ¢ oOrpaHnueHHON
oTtBeTcTBeHHOCTRIO «BHMHOM. JlaGopatopusi 3HaHMiT»; AKIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBeienne»

HNudopmaruka 11 knace. ba3osblii u yrimyOneHHslid ypoBHU. YueOHuK. KomriekT B 2-
x dactax | Ilomskop K.IO., Epemun E.A., OOmectBo ¢ orpaHuueHHOMN
orBercTBeHHOCThIO «BMHOM. JlaGoparopusi 3HaHMii»; AKIHMOHEpHOE OOIIECTBO
«3narenscTBO «IIpocBemenuer.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

DNeKTpOHHBIM  oOpa3oBatenbHbld  pecypc "Jlomamuue 3amanusi. OcHOBHOe —oOriee
obpazoBanue. Mupopmaruka 10-11 kmacc, AO UznarenscrBo "[Ipocsemienue"
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