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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma no mHpopMaTuke (YriryOJEHHBI yPOBEHB) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHHW K pe3yJbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
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
«Uudopmaruka» Ha yriiyOnéHHOM ypOBHE, YCTaHABIMBAaET 00s3aTEIbHOE
IPEeIMETHOE COJepKaHUe, MPEyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3zesiaM
U TeMaM Kypca, ONpejessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
Na€T MPUMEPHOE paclpesesieHue Y4YeOHbIX YacoB MO TEMaTHUECKUM pasJesaM
Kypca ¥ PEKOMEHIyemMylo (TPUMEpHYI0) IMOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpamMma 1o nH(pOpPMATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKHN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4YHCIie
JUIS COAEPKATeIbHOTO HATOJHEHHsI Pa3HOTO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOydaronuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
roCy/1lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no undopmaruke siBisercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
NOYPOYHOI0 IUIAHUPOBAHMSI Kypca YUUTEEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JUCHUIUIMHBI, HW3y4Yaroei
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE = O0JIaCTH  TpUMEHEHUsT  WH(POPMATHUKH, TPEXKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ©  HUH(DOPMAIMOHHOU
NESITEIIbHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeaHEro 00Iero o0pa3oBaHUs SBISECTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TOJATOTOBKM OOyYarommxcsi B 00JacTu
UHPOPMATUKA U WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJIep)KaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETo 0Opa3oBaHHs U
ONBIT ~ TIOCTOSIHHOTO  TNPUMEHEHUs  MH(POPMAIHNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHne
3TOTO OTIBITA.

Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3ydeHHs yd4eOHOro mpeaMmera
«upopmaTrKka» OpUEHTHPOBAHBI HA TIOJIYYCHHE KOMIETEHTHOCTEH st



nocyenytonen npodecCHOHaTbHOW NIeATeTbHOCTH KaK B paMKax JIaHHON
MIPEIMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasi MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMUHbIE TTOIXO0/IbI
K U3YUYECHUIO SIBICHUN, XapaKTEPHBIX JJI1 U3y4aeMOil IpeAMETHOM 00JacTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JAaHHOW IpeAMETHON 00JIacTH Kak IeJIOCTHOM
TeopuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SIX CO CMEKHBIMH OOJIACTSIMU
3HAHUM.

B pamkax yrinyO0na€HHOTO ypoBHSI u3yueHUs MH(OpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYarONIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3alusaXx  Opo(ecCHOHATLHOTO  OOpa3oBaHUS MO  CHEHHUATBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AaHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIuHHOE O0O0y4YeHHe, TMPOMBINIJICHHBI MHTEPHET BelIe, HCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJOTUU BHUPTYyaJbHOU U
JIOTIOJTHEHHOM pPEeabHOCTEM.

OcHoBHasi 1enb u3yuyeHusi yuyeOHoro mpeamera «Wudopmatuka» Ha
yriyOJ€HHOM ypOBHE CpeaHero oOmiero oOpa3oBaHusi — OOECIeUEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBArOLIErocs HHGOPMAIIMOHHOTO 00IIeCTBa
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
uHpopmaTtrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH 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 LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001aTh nHpOpMaIIHIO;

chOpPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSAHUM WHOOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYpPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IAHUE M MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHUE HH(OPMAIUY;

CO3/IaHHE€ YCIIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOW, MPOEKTHOH, Hay4yHO-
UCCJIEIOBATENLCKOW M TBOPYECKOM NEATEIbHOCTH, MOTHMBALMHM OOYYarOIUXCS K
CaMOpPa3BUTHIO.

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

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» NOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYXKEHHUS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
ceTu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapar HWHMOPMATUKH, BOMPOCH KOJAMPOBAaHUA HHPOpPMALIUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABIECH HA PAa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHE HABBHIKOB pEaIM3aIlMU MPOTPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX IIPOAYKTaX W MHTEPHET-CEPBHUCAX, B TOM YMCIE B 3aJa4ax aHAIN3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxanHuu ydyeOHoro npeamera «ubopmaTukay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI NIl U3YUYEHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

VYrnyOnéHHbeli  ypoBEHb U3Yy4YeHHUS MH(POPMATUKH pPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOT0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpOpMaIIMOHHYIO Cc(epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3YyUYEHUS
nH(OpMaTHKU 00ECIIEUYNBACT: MOATOTOBKY OOYYaIOIIMUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMABHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CIELUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIBCKON NESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HUHOOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYACTHIO B OJIMMIHNA/IAX U Cllaye
EnwHoro rocymapcTBEHHOTO dK3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh W3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OO0ydeHHs
MOXXET OBITh M3MEHCHAa II0 YCMOTPCHHIO YYHUTCIS IIPH ITOATOTOBKE pabouei
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHMS.

OO1ee ynCIIo YacoB, pEKOMEHA0OBAHHBIX ISl U3YYeHUS MHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 gacoB (4 daca
B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Heiimana. ABTOMAaTHYECKOE BBINOJHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIephl BHENIHUX yCTPOMCTB. [IpsAMOi1 1OCTy K mamsATH.

OCHOBHBIE ~ TEHJICHUHMHM  pPa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHble BIuMcaeHns. MHOronpouneccopusie cuctembl. CylepKOMIBIOTEPBI.
PacnipenenéHHble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOKMCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IPOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrmnepariOHHbIE CHCTEMBI. Y TUIIUTBHI.
HpanBepbl  ycTpoucTB. HMHCTammsauus W AEUMHCTAULLUA  [IPOIPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpymni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOrPAMMHOI0 00eCIIeUeHUs
U IMPpoBeIX pecypcoB. [IponpuerapHoe u cB0OOOAHOE MpOrpaMMHOE 00eCIIEUeHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIIBI TOCTPOECHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb MHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACcTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3JIoM ceTu. OmnpenerneHre MaplipyTa JBHKECHHS
MTaKETOB.

Bunet  npestenbHoctn B cetu  UutepHer. CepBucel  HMHTepHeTa.
['eonndopmarmonsbie cUCTEMBI. [ '€00KalMOHHBIE CEPBUCHI PEATIbHOTO BPEMEHHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMABHBIE CETH —
OpraHu3aius KOJUJIEKTUBHOTO B3aUMOJEUCTBUS U oOMeHa gaHHbIMH. CeTeBoi
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJoTuid. OO1me nmpoOieMbl 3allUuThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecneueHre nHGOPMAIMOHHONW OE30TTaCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHUPOBAHHOTO JocTyna K JIMYHOM
KOH(UIEeHIIMAbHON HH(POpMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[Mudper npoctoit 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmarusi, nanusie u 3HaHusA. MHbOpMalMOHHbBIE MPOIIECCHl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3aMMCAHHBIX C MOMOILIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOILBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXOA K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOW P-uuHON npoOu B AECATHUYHYIO.
AJITOpUTM MIEPEBO/IA LIEJIOTO YK CIIA U3 IECATUYHON CUCTEMBI CUUCIICHUS B P-HUHY10.
[TepeBoa KOHEUHOM necSITHYHON MpoOu B P-uunyto. /[BomuHasi, BOCbMepu4Has u
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTnieckue



ornepalyy B MNO3UIMOHHBIX CHCTEMAX CUMCIEHUs. TpouYHas ypaBHOBEIIECHHAS
CUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KoaupoBanue texctoB. Kommpoka ASCIlI. OnnoOaliTHBIE KOTUPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHU.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaduuecKkux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TTyOrnHEe KOAUPOBAHUS 1IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(mpeaukatsl). KBaHTOPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. Tabmuibl UCTUHHOCTU. Jlormueckue BbIpAXKEHHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckrue ypaBHEHHs U CUCTEMbI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLIHIA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJlbHbIE (DOPMBI, QJITOPUTMBI HX
MOCTPOEHHUS MO TaOJIMLIe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3alMCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHCEN B NaMATH KommbioTepa. OTpaHUYEHHOCTH
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YHCEIL.

[TobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIeCTBEHHBIX yucel. [IpoGiemsr
XPAaHEHMS] BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OTIPAHWYEHUEM KOJUYECTBA
pa3psnoB. BellloniHEHWE omnepanuii C BEIIECTBEHHBIMU YHCIAMH, HAKOIUIEHHE
OLIMOOK MPH BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB paOOTHI MPOCTEHIINX aJrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTJIAAUUK, TpoGUIHMpoBHMK. KoMmwisamus u uHTepIpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aumo3aMeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
UCITI0JIb30BAaHUEM 3apaHee ONpeeIEHHOTO MHBApUAHTA LIMKJIA.

JloxymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
OMHCAHMS MPOTPaMMbl U UHCTPYKLIMH JIJIS1 TIOJIb30BATEIIS.

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30MeHHEe 3alucH 4Yucia Ha OTAeNbHble IUQPBHI,
HaXOXXJEHUE CYMMbl U TpOU3BeIAEHUS UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMAaNBHOW) UG PHI.

HaxoaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUIe HA0Opa MPOCThIX COMHOXKUTENEH. AIrOpUTM OBICTPOTO BO3BEIECHHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pa36uenue 3amaun Ha moa3anadu. [logmporpaMmel (Iporeayphl U (GyHKIIHH).
Pexypcus. PexypcuBHble 00bekThl ((paktanbl). PexypcuBHBIE Mporeaypsl
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[TopkatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBIA NPUHIAI HOCTPOEHUS NPOTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. Bbruucienue miomaaeit uryp c
MOMOILBI0 YHUCJIEHHBIX METOAOB (METOJX MNPSMOYTIOJbHUKOB, METOJ TPAMELH).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMM OJHOM TEPEMEHHON METOJ0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIAa B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK TOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha JPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CAMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0lHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKA BcTaBKamMu). COpPTUPOBKA CIHSHUEM.
beictpast coptupoBka wmaccuBa (amroputm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPABUJIaM,
IIOHUCK 3JIEMEHTA B JByMEPHOM MAacCCUBE, BBIUMCIIEHHE MakcUMyma (MUHUMyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiit mporieccop. PemaktupoBanue u (opmatupoBanue. IIposepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HNHCTpyMEHTBI pPEeLIeH3UPOBaHUS B TEKCTOBBIX Iporeccopax. O0iauHble CEPBUCHI.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBanusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccpuiok. OdopmiieHUE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHWYECKHME CpeACTBa BBOJA TEKCTA.
Creunanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIacCUpUKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTH
pelieHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKue JaHHBIX,
BHU3YyaJIM3allisl JAaHHBIX, HHTEpIIpETals pe3yiabTaToB. [Iporpammueie cpencrtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U MpelCTaBIeHUs JaHHBIX. bombline naHHbIE.
Mainnnoe o0yuyenue. HTeNIeKTyanbHblii aHaIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOIUIl. BBIYHMCIeHHEe CyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbix mguarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUK TpeHa, pelieHrue 3a1a4 TPOrHO3UPOBAHMUS.

YuclieHHOE pEeIIeHWEe YpaBHEHUH C TOMOIIBIO M[MOJ00pa mapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYILEero peuieHusl B 3alaHHbIX yciaoBusX. LlemeBas
byHKLMS, orpaHrueHus. JIoKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3aa4 onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWHGOpMaUU. 3aKOH
anauTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

AnroputMmbl cxaTusi naHHbiX. Ajroput™ RLE. Anroputm Xaddmana.
Anroput™m LZW. AnTrOopuTMBI CKaTHUS TaHHBIX C IOTEPSMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh TIepefaud JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
uH(OPMAITMOHHOTO O00BEMA JAHHBIX M XapaKTEPUCTUK KaHana CBs3U. [IpuduHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIOHEHTBI cucTeMbl W WX B3auMozeicTBhe. CUCTEMHbIH
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIEIU
MOJICIIUPYEMOMY OOBEKTY WJIM TMPOIECCY, LeIH MoaenupoBaHus. dopmanusaius
NPUKJIAJAHBIX 33]1a4.

[TpencraBieHne pe3ysibTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCIIPUATHS YeIOBeKOM. [ 'paduueckoe npeacTaBiIeHUe JaHHBIX (CXEMbl, TAOJHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHUl] CMEXKHOCTH, BECOBBIX MaTpHIL, CIHCKOB CMEXKHOCTH. PemeHune
AITOPUTMUYECKUX 3aj]a4y, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJIBHOTO TMYTH MEXIy BepiimHaMu rpada, OmpelneiIeHue KOoJUYecTBa
Pa3IMYHBIX yTeW MEXy BEPIIMHAMHA OPUEHTUPOBAHHOIO AllMKINYECKOTO rpada).

Hepesbs. bunapnoe nepeBo. [epeBbs moucka. CrocoObl o0xoaa jaepesa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUM B BHIE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C MoJHOM nHpopManueid. [loctpoenne nepesa nepedopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
MO3ULMH. BBIMTPBIIIHBIE CTPATETHH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEPEBOAA W
pacrno3HaBaHMsl YCTHOM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKsI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. lMcmosb3oBaHHe METOZIOB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmoiap3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHet Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmann3anys NOHATUS aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucinenuu. Tesuc Yépua—TpropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  AJTOPUTMOB. AJITOPUTMBI  MTOJUHOMHUAIBHOU
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aJIrOPUTMOB PEILICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YuCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero IparocheHar.

MHoropa3zpsaHbie Lelble Yucia, 3a1a4d JUIMHHONW apu(pMETUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHMs).  XdII-TAOJUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BpEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpOBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BEepIIMHAMU OPHUEHTUPOBAHHOTO AllMKIMYECKOro rpada. AIropurm
JIeHKCTpBL.

epeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) naepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoia aepesa. Mcnonb3oBanue creka u
ouepeau s 00xoda IepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHUE KaK METOJ  peLIeHUs 3aJad ¢
COXpaHEHUEM MPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJayud, PEIIAEMbIe C MOMOIIbIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHud. OOBEKTHI U
kjaccel. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynanus, HacleJ0BaHUEe, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
110JIb30BaTelsl. MICcronb30BaHUE TOTOBBIX YIIPABISAEMBbIX 3JIEMEHTOB ISl IOCTPOCHUS

uHtepdeiica.
O0630p  s3pIKOB  TporpammupoBanus.  [lomsTme 0  mapagurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaTEMaTUYECKOTO  MOJEIMPOBAHUA: ITOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEINPOBAHUS.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoienupoBanue IBxKeHus. MoienupoBane OMOJIOTHUECKIX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OlleHKa YHUCIOBBIX TMapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccTraHoBieHuE 3aBUCUMOCTEN MO pe3yJIbTaTaM KCIIEPUMEHTA.

Beposarnoctasie  momenu.  Metoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiUOHHBbIC) O0a3bl JaHHBIX. Tabiuna — MpeiCcTaBICHUE
cBegeHuii 00 ogHOTMHHBEIX oObekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOil 0a3oif naHHBIX. 3amoigHeHue 0a3pl JaHHBIX. [loWck, copTUpoBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EHN MeX Iy Tabnuamu. BuenHuit
kiro4. [lemocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

NuTeprer-nnpuiioxkenus. IloHaTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHOoNorus «KJIMEHT — CepBep», €€ TOCTOMHCTBA W HelOoCTaTKU. OCHOBBI A3bIKa
HTML u xackamubix tabmun cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
yctpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpuposanue. Vcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKuus  IBETa.
ObecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGnactamu.
OUIBTPHL.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BblIeneHHONW obOsactu. IloaroroBka miuocTpauuid Juisi BEO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbeie. @opmarbl BEKTOPHBIX
puCcyHKOB. Vcnosib30BaHrEe KOHTYpPOB. BeKTOpHU3aLus pacTpOBBIX U300paKEHUN.

[IpuHIUIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOuHbIe
Mozenu. Marepuansl. MojenupoBaHUE HCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoaoruu (3D-npunTepsl). [loHATHE O BUPTYanbHOM peanbHOCTH U
JIOTIOJIHEHHOM peasibHOCTH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlW{, TO3UTHUBHBIX BHYTPEHHHUX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwmss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX ITPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOMOPSIKA, COOJIONEHHWE OCHOBOTOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMKA TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM ITPU3HAKaM B BUPTYAJILHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPAJIIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUU WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS



TpeOoBaHUII  0e30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATEIBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB U WHOOPMAIMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATBHO U B TPYIITIE.

B mporiecce 1oCTHKEHHSI THYHOCTHBIX PE3YIbTaTOB OCBOSHUS IIPOTPAMMBI IO
nH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS IMOLMOHATBHBIM MHTEIUICKT,
Mpeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aalTUPOBATHCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSIHHUEC
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaAIbHbIE Y4YeOHBbIE JCUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IpoOlieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUJIaH pEHIEHUs MpOoOJeMbl ¢ YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUAX PEAIbHOTO, BAPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH YU4E€OHO-HCCIIE0OBATENBCKOM U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTalHH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYaIUSIX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud PE3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33a4H, IOy CKAIOIINUE aIbTEPHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3IMYHbIX (opmarax ¢ y4€TOM Ha3HAUYCHUs
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
IPEICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBA  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e301acHOCTH;

BJaJIeTh ~ HABBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIuH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, IIOHUMATh 3HAUCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOHCI)J'II/IKTHBIG CUTyaIlmu,



Pa3BEPHYTO W JIOTUYHO M3J1araTh CBOK TOYKY 3PEHHUS C HCHOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh 1€MW  COBMECTHOM  JEATCIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJOT0 YYaCTHUKA KOMaHbl B OOIIIHIA
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIsi OLEHKU CUTYyallud, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenuss kypca MH(GOpPMATHKU YIiIyOJI€HHOrO ypoBHS 6 10
Kaacce 00yJarolmuMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUSD,
«TH(POPMAIMOHHBIN MPOTIECC), KCHCTEMAY, KKOMITOHEHTHI CHCTEMBD», «CUCTEMHBIH
b dexTy, «mHbOPMAIIMOHHAS] CUCTEMAaY, KCUCTEMa YIIPaBJICHUSY;

BJIaJCHUE METOoJaMH Toucka uHbopmanuu B cetd HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIyYEeHHYIO U3 ceTu IHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIINE JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TOJNy4YCHHWs] W  HANpaBJICHHWs HCIOJb30BaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3yAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIbHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHs YUeOHBIX 3a7a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HAJIMYKE TPEICTABIICHUH O KOMITBIOTEPHBIX CETSAX M UX PO B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeir, 00 OOmMX NpUHIUIAX pa3paOboTKu M (YHKIMOHUPOBAHHS WHTEPHET-
MIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIH30BAHNE METOIOB
U CPEICTB MPOTUBOJCUCTBUS ITUM Yrpo3aM, COOJIOJICHHE Mep O€e30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHMKH OC30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH IU(POBOTO OKPYXKCHHs, TOHUMAHHE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX TPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHPOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadUYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax JIUCKPETH3allnH,
yYMEHHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHUBATh N3MCHCHUE
BpEMEHU TMepefayr TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3a/lady CBOMCTBA MO3UIIMOHHOM 3aIucu
YHUCeJ, AITOPUTMA IMTOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUECKHUE OTEepaIlii B TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

yYMEHHUE BBINOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aIreOphl JIOTHKH, YyMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TabimIe
WUCTUHHOCTH, HWCCJIEA0BAaTh 00JIACTh MCTUHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEeHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbI YPaBHEHUIA;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3arMch Yrcesl B MO3WIIMOHHOW CHCTEME CUWCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMaIia3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TIOMCKA U COPTUPOBKH,
yMEHUE OMNpPEAeNATh CI0XHOCTh HM3Y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHMBa, COPTHPOBKA MacCHBa, TNepeOOpHbBIE
QITOPUTMBI, TBOMYHBIA TIOWCK) W TMPUBOJUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
Pa3HOM CIIOKHOCTH /ISl PEIICHUS OHOW 3a/1auu;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX U
CTpYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEICISITh PE3YBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJIENIATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TMOJIyYEHHE YKa3aHHBIX
pE3yIbTATOB, BBIABIATH JAaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMUOKE B padoTe
pOrpamMMbI, (HOPMYJIMPOBATH MPEIOKEHHUS 10 YIYUIIEHHIO MPOTPAMMHOTO KOJIa;



YyMEHUE CO3/JaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE UCTIOIb30BaTh AEKTPOHHbBIE TAOIUIIBI ISl aHATIU3a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HauOOJIBIIIET0O W HAWMEHBINETO 3HAYCHHWM, peIIeHue ypaBHEHWH, BBIOOD
ONTUMAJIBHOTO  PEIIeHWs, TMOA0Op JWUHWUU  TPEHJa, pEIICHHe  3a1ad
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus kypca MHGOpPMATUKU YriyOJI€HHOTO ypoBHS 6 11
Ki1acce o0y4aronuMucs Oy 1yT JOCTUTHYTHI CIEAYIOIIUE TPEAMETHBIC PE3YJIbTAThI:

YyMEHHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, OMYCKAIOIMNE OIHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU MIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIECHHUsSI TPH HW3BECTHOM YAaCTOTE CHMBOJIOB, IOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JAHHBIX;

yMEHHUE pellaTh alrOPUTMHUYCCKHUE 3a7a4d, CBA3aHHBIC C aHAIM30M rpadoB
(3371241 TOCTPOEHUSI ONTUMAIIBHOTO Iy TH MEXKy BepIIHamMu rpada, ornpeaeieHus
KOJMYECTBA pA3JIMYHBIX TyTe MEXIy BEpIIMHAMH OPUEHTHPOBAHHOTO
AIUKIINYIECKOTO rpada), yMEHUE UCITOTH30BATh ICPEBbS IIPH aHAIN3E H TOCTPOCHUHT
KOJIOB W JUISI TIPEJICTABIICHUS apu(PMETHUECKUX BBIPAKCHUHN, TIPU PEIICHUU 3a]1a4
MOWCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3aJaHHOMY aJTOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIITHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTUu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpamMMax JTaHHBIE PAa3JIMYHBIX THIIOB C
y4€TOM OTpPAaHWYCHUNA Ha JWANa3oH WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIICHUH 33]1a4y CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPH, CTEKH, OUEPEIH, IEPEBDS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIC ¥ COOCTBEHHBIC MOATIPOTPAMMBI JJIT 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HWCIIOJB30BaTh TPH pa3pabOTKe MporpamMM OHOIMOTEKH
MOANPOTPaMM, 3HaTh (DYHKIMOHAJIBHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYMEHTHPOBATH MMPOTPAMMBI;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3aX JTaHHBIX, UX CTPYKTYPE, CPEICTBAX
CO37aHusl M pabOThl C HUMH, YMEHUE HCIIOJIH30BaTh TAOJWYHBIC (PENSIIIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3ax JaHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amuced B 0a3ze JTaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y JaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJIh MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yJabTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTTH MOJICJIMPYEeMOMY OOBEKTY WM TPOIECCY, MPEACTaBIATh PE3yJIbTaThI
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpraHW30BBIBaTh JIMYHOE HH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBHIX
00pa30BaTEIbHBIX CEPBUCOB,;

MOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WHTEIUIEKTa B Pas3IMUYHBIX OOJACTSIX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3a]ad MAallHHHOTO OOYYCHHUs
(pacnio3HaBaHUs, KJIACCU(PHUKAIMU U MPOTHO3WPOBAHUS) HATUYHE TPEICTABICHUH
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. ludpoBasi rpamoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne
13 KommnbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Uroro no pazneny 24
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Wroro mo pazneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHpPOBaHHUE
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMBl
3.3 YucieHHbIE METOIBI
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

JAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro mo pazaeny 44
Pasnen 4. UndopmannoHHbIe TEXHOJIOTUHN
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Hroro mo pazaeny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI HH()OPMATUKH
11 WNndopmanus n napopmarionasie 10 95
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo pazneny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 45
POrpaMMHPOBAHHUS
Wroro mo pazneny 50
Pasnen 3. UndpopMannoHHbIe TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 5
MOJIEITUPOBAHHE
3.2 basrer gaHHBIX 10 4
3.3 Be6-caiiTe 14 4
3.4 KomnbsrotepHas rpadpuka 8 3.5
3.5 3D-MoenupoBanue 8 3
Hroro no pazneny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Kontpoaeusie  Ipakrueckue f{lsyqeﬂnﬂ 26[?;I;OBaTenLHLIe
padoThI padoThI pecypenr
TpeGoBaHMs TEXHUKU O€30TTAaCHOCTH U
1 TUTHUEHBI IPU paboTe C KOMIIbIOTEPAMU U 1
JIPYTUMHU KOMITOHEHTaMH IIU(PPOBOTO
OKPYXEHUS
5 [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. 1
KoHTposiepsl BHEIIHUX YCTPOHUCTB
4 ABTOMaTHYECKOE BBINOJIHEHHE 1
IPOrpaMMBbI ITPOLIECCOPOM
OnepartuBHas, NOCTOSTHHAS U
5 JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIHUX yCTPOMCTB. IIpsimoit noctym k
namsTH
5 CoBpeMEHHBIE KOMIIBIOTEPHBIE 1
TE€XHOJIOTHUH
[Iporpammuoe obecrnieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
3 CucreMHOe NporpaMMHOE OOecrieueHue. 1

OrnepalinOHHBIE CHCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapanmnensHOE MPOrpaMMHUPOBAHKE

10 WHcTannsanus u IenHCTAIIISIUS
MPOrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbl. [IpuHIUIBI

1 pa3MerieHust U UMeHOBaHUs (ailyioB B
nonroBpeMeHHoON namsTH. [laGaoub! s
onucaHus rpym (¢aitios
3akoHomaTenbcTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U arapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTepHET

15 Pasnenenne IP-cetu Ha moaceTu ¢
IIOMOILBI0 MACOK IIOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nesrenpHocTH B cetu IHTEpHET.

17 CepBucsl UnTepHera. ['ocyjapcTBeHHbIE
DJIEKTPOHHBIE CEPBUCHI U YCITyTH

18 HNudopmannonHas 6€30macHOCTb

19 BpenonocHsie mporpaMMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM

20 [IpakTuyeckas pabora Mo Teme

" AHTUBHPYCHBIE TPOTPAMMBI"




21

Opranu3anus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apxuBa

22

23

[IudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[llndpoBanue 1aHHBIX"

25

26

Wndopmanus, 1anHbie 1 3HAHUS.
WupopmanmoHHbIe TPOLECCH B TPHPO/IE,
TEXHHKE U 00IIeCTBE

HenpepbiBHBIE M JUCKPETHBIE BETUYHHBI
u cur"aisl. HeobxoaumocTsb
JTUCKpETU3aIK HHPOPMAIIUH,
IIPEHA3HAYEHHOU I XpaHEHHs],
nepeaayn u 00pabOTKU B IUPPOBBIX
cucTeMax

27

JIBonuHoe kogupoBaHue. PaBHoMepHBIe
Y HEPAaBHOMEPHBIE KOJIBL.
JlexoaupoBaHue COOOIICHHI,
3allUCaHHBIX C TIOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

29

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JIEKOAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad Amn. A. Mapkosa
Enunuts u3smMepeHust KoJauyecTBa
uHpopMannu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIN4YeCTBa UH(OpMAIH




30

CucreMbl CUACIIEHUS

IlepeBo uncesn U3 OHOM CUCTEMBI

31 CUHCIICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

32 IIECTHAAATepUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK1y HUMH
JIBon4Hasi, BOCbMEpUYHAS U

33 IIECTHAAATepUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK/y HUMH
JlBon4Has1, BOCBMEpUYHAS U

34 HIECTHAIATePUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU

35 ApudmeTnieckre onepaiuu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36 TpouuHas ypaBHOBEIICHHAs CUCTEMa
CUMCTICHUS

37 JIBOWYHO-IeCSITUYHAS CUCTEMA
CUHCIICHUS

38 KoaupoBanue TekcToB

39 PacTpoBoe konupoBaHHe N300paKEHUMA
[TpakTryeckas pabora o Teme

40 "Jluckperusanus rpapuueckoit
uHpopmanun"
[[BeToBBIE MOsIENH. BexkTopHOE

41 KoaupoBanue. @opmarsl (aisios.

Tpéxmepnas rpaduka. @pakraabHas
rpaduxa




42

43

Konuposanue 3Byka. Onenka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3a/IaHHBIX YacTOTE
JVICKPETU3AINH U Pa3psIHOCTH
KOJIUPOBaHUS

[IpakTuyeckas pabora o Teme
" [luckpeTusanus 3ByKOBOM
uHpopmanun"

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckue oneparuu. TaOaubl
HCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jloruueckue
TOKJeCTBa. [[0Kka3aTenbCTBO JTOrMYECKUX
TOKJECTB C TIOMOIIbIO TaOIUI]
VUCTUHHOCTHU

47

[IpakTuyeckas pabora 1o Teme
«ITocTpoenue u aHanu3 TadIHIL
WCTUHHOCTHU B TaOJMYHOM MPOLIECCOPE»

48

49

Jlormueckme OoIrcpanru 1 onepanri HazqQ
MHOXECTBaMU
Jlormueckue OIlepalru U onepan HaJQ
MHOXKXCCTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBHUBaJICHTHbIE TPE0OPa30BaHUS
JIOTMYECKUX BBIPAsKEHHH

51

Jlornueckne YpPaBHCHUA U CUCTEMBI
ypaBHEHUU




52

Jlornveckue GpyHKIHMHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GbyHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTHYECKUX (QYHKIUN

53

Kanonnueckue hopMbl TOrHYECKUX
BbIpaxkeHUil. COoBEpILIEHHbIE
JU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbI€ (POPMBI, ATTOPUTMBI UX
HOCTPOCHMS 10 TabJIMIle UCTUHHOCTH

54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

55

56

Tpurrep. CymmaTtop. MHOrOpa3psAHblii
CymMMaTop

[TocTpoeHue cxeM Ha JIOTUYECKUX
3J€MEHTaX. 3anuch JOTMYECKOTO
BBIPXEHHUSI 110 JIOTHYECKOM cxeme

57

MI/IKPOCXGMI)I U TEXHOJIOI'Us UX
IMPOU3BOACTBA

58

HpCJICTaBJ'IeHI/Ie IEJIbIX YHUCEII B IIaMATH
KOMIIBIOTEPA. OFpaHI/I‘IeHHOCTI)
JIana3oHa YMCell MPYU OrPaHUYEHUN
KoJu4ecTBa paspsaos. [lepenonnenue
pa3psiIAHON CETKU

59

be33HakoBbIE M 3HAKOBBIE JJAHHBIE.
3HaKoBbIN OUT. [[BOMUHBIIH
JIOTTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX
qucen




[ToOuTOBBIC TOTUYECKHE OTIEPALIUH.

60 Jlornueckwii, apudmeTrnaeckuit u
LUKIMYECKUH CABUTU

61 HIudpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyvaromee MJIN»

62 [IpencraBienue u XxpaHeHHE B HaMSITH
KOMIIbIOTEPA BELIECTBEHHBIX YHCET
Brinosnnenue oneparuii ¢

63 BEIIIECTBEHHBIMM YK CIIaMH, HAKOIIJICHHE
OLIMOOK IPU BBIYMCICHUAX
[IpakTuyeckas pabora o Teme

64 «M3ydyeHne nopa3psaHOro MaulmHHOTO
IpEeCTaBICHUS LENIbIX U BEIIECTBEHHBIX
qHCcem

65 AHalm3 anropuTMoB
Oranbl pelieHus 3a/1a4 Ha KOMIIBIOTEpE.

66 HHCTpyMEHTAIBHBIE CPEACTBA:
TPAHCIATOP, OTJIAAYUK, TPOYUIPOBIIUK
Cpena nmporpammupoBanus. Kommusius

67 Y MHTEPIIPETALUs IPOrPaMM.
BupTtyanbHble MallIuHBI.
WuTerpupoBaHHas cpena pa3paboTKu

68 MeToap! OTJIaZIKU IPOTpaMM

69 Turbl nepeMeHHbIX B S3bIKE
IPOTPaMMHUPOBAHUS

70 O0paboTka 1ebIX Yncen

71 O0paboTka BeIECTBEHHBIX YNCE

72 CryyaiiHble U TICeBOCTyYaliHbIE YHCIIA




73

BerBnenus. CnoxHele yclioBus

74 [{ukJisl ¢ ycmoBueM
ukJibl MO NEPEMEHHOM.
75 B3anmo3amMeHs1eMOCTh pa3InyHbIX BHIOB
[UKJIOB
76 O0paboTka HaTypaTbHBIX YUCEIl C
UCTIOJIb30BAaHUEM LIUKJIOB
HaxoxneHnue Bcex MpoCThIX YHCET B
77 3aJaHHOM Juanas3one [IpakTuueckas 0
pabota o Teme «Pemienue 3aaau =
METOJIOM Iiepedopar»
78 WNHBapuaHT UK
79 JlokyMeHTupOBaHKE IPOrpaMm
80 O06paboTKa TaHHBIX, XPAHSIINXCS B
daitmax
81 PaszOunenne 3a1aun Ha moa3amgadyu
Hcnonp3oBanue CTaHIApTHON
82 OMOIMOTEKH SI3bIKA TIPOTPAMMHUPOBAHHS.
[Toaxmnrouenne 6MOIMOTEK MOANIPOTPAMM
CTOPOHHUX IPOU3BOJUTENEH
83 [ToanporpaMMmel (poueaypsl U
GyHKIHN)
84 [ToanporpaMMmel (poueaypsl U
bYHKITIH)
85 [TpakTrueckas paboTa 1o Teme 1
"PazpaboTka mogmporpamm"
86 Pekypcusi. PexypcuBHbIe 00BEKTHI

(ppakransl). PekypcuBHbIE polieTyphl U




¢ynkuuu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCUBHBIX BHI30BOB

[IpakTuyeckas pabora 1o Teme

87 "PexkypcuBHBIE IOAIIPOTPAMMBI"

88 Moy ibHBIN TPUHIUI TOCTPOEHUS
IporpamMm

89 UYucnaeHHbIE METOABI

90 [TpakTuyeckas pabora no Teme
«HucneHHoe penieHue ypaBHEHUN

o1 Vcnonb30BaHue TUCKPETU3ALMH B
BBIYMCIUTEIbHBIX 33a4ax
[IpakTuyeckas pabora 1o Teme

92 «[TpubnmxEnHoE BBIUKCICHUE JJITUH
KPHUBBIX U TUIOMIAACH GUTyp»

93 [IpaxTrueckas padora o Teme «Ilorck
MakcuMyma (MUHUMYyMa) QyHKIIN
O06paboTka CHMBOJIBHBIX JTAHHBIX.

94 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOJCYET KOIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHne CTPOKH Ha CJI0Ba MO
poOeIbHBIM CHMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: IOMCK ITOACTPOKH BHYTPHU JAHHOU

CTPOKH; 3aME€Ha HalJICHHOH MOACTPOKHU
Ha JIPYTYI0 CTPOKY




97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK € UCIIOJIB30BAaHUEM
GyHKIMA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

98

99

100

I'enepanus cioB B 3alaHHOM andaBuTe

MaccuBBI ¥ IMOCIEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padboTa 1o Teme
"3amonuenne maccusa"

O060061IEHHbIE XapaKTEePUCTUKA MAaCCHBA

0.5

101

JIMHEeMHBII MONCK 3aJaHHOTr0 3HAUCHHS B
MmaccuBe. [IpakTrueckas paboTa o reme
"JInHEeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B MaccuBe"

0.5

102

103

104

105

[IpakTuyeckas padora o Teme "[lonck
MUHUMAJIBHOTO (MaKCUMAIILHOTO)
dJIEMEHTA B YMCJIOBOM Maccuse"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[IpakTuyeckas pabora 1o Teme
"IIpocThie METOIbI COPTUPOBKU MaccuBa'

CoptupoBka ciusHueM. bricTpas
COPTHPOBKA MacCHBa (aITOPUTM
QuickSort). ITpaktuueckas paboTa o
teme "brIcTpast copTupoBKa MaccuBa"

I[BOH‘IHLIﬁ IOUCK B OTCOPTHUPOBAHHOM

maccuBe. [IpakTnyeckas pabora mo reme
" JIBOMYHBIN TOUCK"

0.5

0.5

0.5

106

JIBymMepHbIe MacCUBbI (MaTPUIIbI)




107 AAropuTMBI 00paObOTKU MaTpPHULL 1

108 Pemenue 3amay againmnsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KommnbrorepHas BEpcTKa TeKCTa 1
[IpakTrueckas padota mo teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHYECKUMH 1 1
dbopmynamu"

112 HHCcTpyMEHTHI peLieH3upOBaHUs 1

113 [TpakTrueckas paboTa 1o Teme 1 1
"MHOrocTpaHUYHbIE TOKYMEHTHI"
O6naunsle cepBuchl. KomiekTuBHas

114 pabota ¢ nokymentamu. [IpakTuyeckas 1 05
pabora o Teme "KonnexkruBHas pabora ¢ '
JOKyMeHTamu"

115 Amnanu3 nansbiX. bonbiime qanHbie

116 MainHHOEe 00yueHue

117 AHanu3 JaHHBIX C TOMOIIBIO 1
AIEKTPOHHBIX TaOJIHII
[IpakTuueckas pabora no teme "Ananus

118 JTAaHHBIX C MTOMOIIBIO AIEKTPOHHBIX 1 1
Tadmui"
[TocTpoenue rpagukoB GyHKIHA.
[IpakTuyeckas pabora o Teme

119 "HarnanHoe npencraBieHne pe3ybTaToB 1 05

CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIE TMarpaMM CpeJCTBaMH pelaKkTopa
AIIEKTPOHHBIX TaOIHI"




Jluaum tpenna. [Ipaktuueckas padora o

120 teme "l[lonbGop nmuHUYM TpeHaa, 1 0.5
MPOTrHO3UpOBaHUE"
[Mon6op mapamertpa. [IpakTrueckas

121 pabora HOUTeMe "UucieHHoe pelieHne 1 05
ypaBHEHUH ¢ TOMOILBIO MO100pa
napameTpa"
OnTuMu3anus Kak HOMCK HAMITy4Ilero
peIIeHMs B 3aJaHHBIX yCIOBHUSX.

122 [IpakTuyeckas pabora o Teme 1 0.5
"Pemienue 3a1a4 ONTUMUBALIH C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHOe Bpems 1

128 PesepsHOe Bpems 1

129 PesepBHOE Bpems 1

130 PesepsHOe Bpems 1

131 PesepBHOE Bpems 1

132 PesepsHOe Bpems 1

133 PesepBHOE BpeMms 1

134 PesepBHOE Bpemst 1

135 PeszepBHOe Bpemst 1

136 PesepBHOE BpeMs 1




OBIIEE KOJIMYECTBO YACOB I10

136 0 21.5
I[TPOTPAMME



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoaensie — Ipakruveckue ilsyllemm :)lﬁ[()l;l;OBaTeJILHLIe
padoThI padoThI pecypeni
KonuyectBo napopmanmu 1
ANTOPUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana 1
[IpakTuyeckas pabora o Teme "CixaTre
4 JIAHHBIX C TIOMOIIBIO AJITOPUTMA 1 1
Xaddpmana"
5) Anroputm LZW 1
AJNTOPUTMBI C3)KaTHUS JAHHBIX C IOTEPSIMHU.
5 [TpakTuueckas pabota mo teme "Cixkatue 1 05
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG, '
MP3)"
7 CxopocTh nepenayn TaHHBIX
8 [TomexoycTOHYUBBIE KOJIBI 1
9 [TpakTudeckas paboTa mo Teme 1 1
"[TomexoycTroiturBbie KOIbI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3aumoeiictBue. CuctreMHbiit 3 PexT. 1
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mogenv u MOJIETUPOBAHKUE
12 I'padur 1
13 Pemenue 3amau ¢ momobo rpados




14

HepeBbs

15 OCHOBBI TEOPUU UTP
akThueckas padota o teme "llouck
IT 0 "I

16 BBIMTPBILIIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

18 [TpakTruueckas padora mo teme "Cpeacra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanuzaiys TOHITHS AITOPUTMA.

19 Mammmnna TelopuHTa Kak yHUBepcallbHas
Mojeab BeluuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBbI JIIsI
MaiuHbl Trropunra"

21 Maiuna [Tocta

22 Hopmanehsie anropudmel MapkoBa
AJNTOPUTMUYECKH HEPA3PEITUMbIE

93 3a7a4d. 3ajada OCTAaHOBA.
HeB03MOKHOCTH aBTOMATHYECKOU
OTIAJKHU TPOTpamMM

24 CIOXHOCTH BBIYHCIICHUH
[Torck MpOCTHIX YUCEN B 33JaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pernietro IparocheHar

26 [TpakTuueckas pabota no teme "Ilonck

IMMPOCTBHIX YHUCCJI B 3aJTaHHOM I[I/IaHaSOHe"




27

MHoropa3psHble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpaXkeHHMs ). X31I-TaOJIUIIBI.
[TocTpoenne angaBUTHO-YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

[IpakTnueckas paborta 1mo Teme
"I[TocTpoeHue anhaBUTHO-YACTOTHOT'O
cJoBaps Jyis 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue HOCJ'IGI[OB&TCJ'IBHOCTCFI 110
H_Ia6J'IOHy. P CTYJISIPHBIC BBIPDAXKCHUS.
YacTOTHBIN aHAIN3

32

IIpaktiueckas padora mo reme "AHanu3
p p
TEKCTa HAa ECTECTBEHHOM SI3bIKE"

33

34

35

Crexu. AHanu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Brrunciienue apupmMeTnyeckoro
BBIPKEHUS, 3aIIMCAaHHOTO B
noctuxcHon hopme

[IpakTuyeckas pabora o Teme
"Bprunciienue apupmMeTuueckoro
BBIPa)KEHUSI, 3aIIUCAaHHOTO B
noctdukcHon hopme"




36

Ouepenu. Mcnonp3oBanue odepenu A
BPEMEHHOI'0 XpaHEHUs JaHHBIX

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepean”

HepeBbsi. Peanuzanus gepena ¢ MOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBOoMuHBIE
(bunapneie) nepesbs. [locTpoenue nepera
JUTSL 32/TAaHHOTO apu(PMETHIECKOTO
BBIPAKCHUS

[IpakTnueckas paborta 1mo Teme
"Hcnosib30BaHue JEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHBIE alropuT™Mbl 00X0/2a JepeBa.

Hcnonp30BaHue CTEKa M OYEPEIH IS
00xoma epea

41

PekypcuBHBIE alrOpUTMBI 00X0/1a JepeBa.
Vcrionp30BaHue CTEKa M OUEPEIH JUIs
o0xoja repeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

O6xox rpada B rimyouny. O6xox rpada B
HIAPUHY

KonudecTBo pa3nuvHbBIX MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKoro rpaga




45

Anroput™m JlefKCTphl.

46

47

[TpakTuyeckas pabora no Teme
"BbluncieHue JUIMHbI KpaTyaiIliero myTH
MEXy BEpIIMHAMU Tpada (aIroputm
Hetikctpsr)"

Aunroput™m ®@noitna—Y opiiamia

48

3aiauu, pelraeMble ¢ TOMOIIBIO
JTMHAMAYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMN

49

[IpakTuyeckas pabora o Teme
"BprunciieHue peKypCuBHBIX (YHKIIHHI C
OMOUIbIO JUHAMUYECKOTO
porpaMMupoBaHus"

50

51

52

3amauu, peliaeMble ¢ TOMOIIBIO
JUHAMHYECKOI0 IPOrpaMMUPOBAHUS:
MOACYET KOJIUYECTBA BAPUAHTOB

IIpakTrueckas padora mo teMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOIro IporpaMMupoBanus”

3az[aqn, peuracMbIC C MTOMOIIBIO
AUHAMHUYCCKOI'0 IpOorpaMMHUpPOBAHUS:
3aga4d OIITUMHU3AllUH

53

[TonsaTHe o mapagurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
[IPOrpaMMUPOBaHUS

54

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUH




OO0BeKTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTuyeckas pabora no Teme
57 "Hcnonb30BaHKe TOTOBBIX KJIACCOB B 1
nporpamme"
58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0A
[IpakTuueckas padora "Pa3paboTka
59 MPOCTO MPOrpaMMBbI C UCIIOIB30BAaHUEM 1
KJ1accoB"
WNukancymnsuus. [Ipaktuueckas padota o
60 teme "Pa3paboTka Kiacca, 0.5
UCTIOJIB3YIOLIETO HHKATICYIISIIHIO"
61 HacnenoBanue. [Tomumopduszm
62 [IpakTuyeckas pabora o Teme 1
"PazpaboTka nepapxuu Kiaccon"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
63 [TpoexTrpoBanue uHTEpPeiica
MIOJTb30BATENIS
64 [TpoexTrpoBanue uHTEpPeiica
MOJIb30BaTENs
65 Hcnonp3oBaHne TOTOBBIX YIPABISIEMBIX
AJIEMEHTOB JIJIS TIOCTPOCHUS MHTEpdetica
[IpakTuyeckas paborta o Teme
66 "Pa3zpaboTka mporpamMmsl ¢ rpauecKum 1

uHTepdeiicom”




H3ydeHnne BTOpOro si3bika

o7 POrPaMMHUPOBAHUS

68 H3ydeHnne BTOpOro si3bika
IPOrPaMMHUPOBAHHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMATHUYECKOTO
MOJIETTUPOBAHUS
Jluckperusarysi mpu MaTeMaTHIeCKOM

70 MOJICIMPOBAHUHN HEITPEPHIBHBIX
nporeccoB. MoienpoBaHUE IBUKEHUS

7 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue JBUKEHUA"

MonenupoBanue OUOJIOTHYECKUX CUCTEM.

7 [TpakTrueckas paboTa 1o Teme 05
"MoaenrpoBanue OHOJOrHUECKHUX '
cucrem"

MaremaTrueckue MoJieiIu B 9KOHOMUKE.

73 BrruncnutenbHbIe SKCIEPUMEHTHI C
MOJIeTISIMU
BeposatHocTHbIe MOsenu. [IpakTnyeckas

74 pabota no Teme "MmuTanronHoe 05
MOJIEIUPOBAHKE C TIOMOLIBIO0 METOJIA
Mounre-Kapno"

75 KomnbroTepHoe MOAETHpOBaHHE CHCTEM
yIpaBIeHUs

76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX

78 [Touck, copTUpOBKa U PUIBTPALIUS

JAHHBIX. 3aMpoChl HA BBIOOPKY JaHHBIX.




3anpockl ¢ nmapamerpamMu. Boeraucisiemsie
I10JIA B 3aIIpocax

[Ipaktuyeckas padora no Teme "Pabora ¢

79 . .
TOTOBOM 0a30ii 1aHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 CBsI3el Mex Ay TabnuiiamMu. BHenHui
kitou. LlemoctHOCTh 0a3bl TaHHBIX
[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
Na”HHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
TAHHBIX

83 [TpakTiueckas pabota mo Teme "3anpockl
K MHOTI'OTa0JIMYHON Oa3e JaHHBIX"

84 S3bIK ynipaBnenust nanHeiMu SQL
[IpakTuyeckas pabora o Teme

85 "YrpaBiieHHe JaHHBIMH C TIOMOIIBIO
si3pika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTEpHET-IPUIIOKEHUS
[TonsATHE O CEpBEPHOM M KIMEHTCKON

88 qacTsx caiTa. TeXHOJIOTHS «KIHEHT —
cepBep», €€ JTOCTOMHCTBA U HEJIOCTATKH

89 OcHossl s13p1ka HTML

90 [TpakTrueckas paboTa 1o Teme

"Co3aHne TeKCTOBOU BeO-CTpaHHIIbI"

91

OcuossI a361ka HTML




92

Ocuossl ga3p1ka HTML

[IpakTuyeckas pabora 1Mo Teme
"Co3nanue BeO-CTpaHUIIBI, BKITFOYAOIICH

93 . 1
MYJIbTUMEIHIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJI€0)"
OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH
94
(CSS)
[TpakTuyeckas pabora no Teme
95 "OdopmiieHre cTpaHUIlbl C TOMOIIIBIO 1
KacKaJIHbIX Ta0iuL cruiieii”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapun Ha si3bike JavaScript
98 ®opMbl HA BEO-CTpaHHIIE
99 [TpakTuyeckas pabora no Teme 1
"Ob6paboTka maHHBIX (hopm"
100 Pa3smemenue BeO-caiitoB. Ycmyra
XOCTHHTra. 3arpy3ka (aiyioB Ha CalT
Kanpuposanue. lcnpasienue
101 nepcnektussl. [ ucrorpamma. Koppekuus
YPOBHEMW, KOPPEKIIUS I[BETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHU M
BBoa u3o0paxenuit ¢ UCMOJIb30BaHUEM
102 pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
[TpakTrueckas paboTa 1o Teme
"O6paboTka nudpoBeIx Gotorpaduit”
Peryms. Pabota ¢ oGnactsamu. OUIBTPHI.
103 [TpakTrueckas pabota no teme "Petyuib 0.5

upoBbIX poTorpaduit”




MHorocoitHble H300pakeHusl.

104 TexkcroBbie ciion. Macka ciosi. Kanasi.
CoxpaHeHHE BBIICIEHHON 001aCTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoiable n300pakeHus"
[ToaroToBKa WILTFOCTpAIM 171 BEO-

106 caiToB. [IpakTrnueckas pabora 1mo teme 0.5
" AHUMHpOBaHHBIE H300paxeHus"

107 Bexropnas rpaduka. Bekropuzamms
pacTpoBBIX H300paKeHUN

108 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"

109 [TpUHIUIIBI TOCTPOSHUS U
PEAAKTHUPOBAHUS TPEXMEPHBIX MOJICTICH
[TpakTrueckas paboTa 1o Teme

110 "Co3gaHue NpoCThIX TPEXMEPHBIX 1
Mozenen"

111 Cetounbie Moaenu. Marepuasl

112 [TpakTudeckas paboTa mo Teme 1
"Cetounblie mojenun"

113 MonenupoBaHue HCTOYHUKOB
ocsemeHus. Kamepsl

114 [IpakTuueckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHble TexHoaoruu (3D-
IIPUHTEPHI)

116 [TonsiTHE O BUPTYAIbHON PEATHHOCTH H

JIOTIOJTHEHHOM PCAIBHOCTH




117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PeszepBHOE Bpems 1
122 PeszepBHoe Bpemst 1
123 PeszepBHOE Bpems 1
124 PesepBHOe Bpemst 1
125 PesepBHOe Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHOE BpeMms 1
131 PesepsHOe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIl[HOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TCHICHIINN
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
o0ecrieueHus JUIsl  pelleHus Yy4eOHbIX 3aJad 10  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUJ0B

uHpopmarun

14

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHHE BCEX IPOCTHIX YUCEI B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U szyrI/Ix), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bragenvne OCHOBHBIMH CBENEHUSAMH O 0a3ax TaHHBIX, UX CTPYKType,

CpeaACTBaxX CO3JaHUA U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUH TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IUYHBIX OO0JNACTAX; HaJIHuue
MpeJICTaBlIeHU 00 MCMONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEACTABJICHUE 33JaHHOTO HATYypaJbHOTO YMCJIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH IPEoOpa3oBaHUs JIOTMYECKHX BBIPAKEHMIH,
UCTOJb3Ys 3aKOHBI alNreOpbl JIOTUKU; ONPEAEATh KpaTyaiuii myTh BO
B3BEIIEHHOM TIpade U KOJMYECTBO MyTell MeXIy BeplIHHAMU

OPUEHTHPOBAHHOI'O AlIMKJINYECKOT0 rpada




Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJ€KBAaTHOCTh MOJIEIH MOJAEIUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HArJISIHOM

BUIC

2.2

YMmenue kinaccu(UUIUpOBaTH OCHOBHBIE 3aJauydl  aHajiW3a JaHHBIX
(mporHozupoBanue,  kiaccuukauus, — KilacTepuszalus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCJIE0BATEIBHOCTD PELICHUs 3aay aHaIu3a
JAHHBIX: COOP NEPBUYHBIX TAaHHBIX, OYUCTKA U OIICHKA KaueCTBa IaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Mpeodpa3oBaHnEe JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB

2.3

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIaHHBIX TMPH 3aJaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HU3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

2.4

YMeHune CTpouTh KOj, 00€CIEeUMBAIONINN HAMMEHBIIYI0 BO3MOXKHYIO

CPCAHIO0 MJINHY COO6H_ICHI/IH IIpH W3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHWH 3aJa4 CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHS C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBINIOJHATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Talmuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHUA

2.7

2.8

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTel MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO ALUKINYECKOTo rpada)

YMeHue Ucronb30BaTh JePEBbs MPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS

MNpEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIan(eHHﬁ, Inpu pelICHUU 3aldad

IMMOMCKa WU COPTUPOBKH; YMCHHE CTPOUTH ACPCBO UIPLI IO 3aJJAHHOMY




QITOPUTMY; pa3padaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

211

212

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIKUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M NPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs OJHOMU

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
yposas (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPEUIOKEHHOW — MPOTrpaMMBl:  ONPENENIATh  Pe3yJbTaThl  pabOTHI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXOJ/HBIX JaHHBIX; ONPEACIATh, IPU KaAKHUX
UCXOJHBIX JAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX PE3yJIbTAaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padoTe
nporpamMmMbl;  (OpMyITUpOBaTh  MPEUIOKEHUS MO YIYYIICHHUIO

MporpaMMHOT O KoJa

YMeHHe peanu3oBbIBATH Ha BBIOPAHHOM IS W3YYCHHS  SI3bIKE
nporpaMmmupoBaHus Beicokoro yposHsi (ITackains, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTKu YHCe, YHCIIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTABICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXO0XJACHHE MaKCUMAallbHON
(MMHMMaNBHOW) LU(QPBI HATYypaIbHOIO YMCIIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000MIEHHBIX XapaKTEPUCTHK JJIIEMEHTOB MacCHMBa WM YHUCIOBOMN
MOCIIEIOBATEIIBHOCTH (cyMMBI, MIPOU3BEACHUS CpEIIHETO
apu(pMeTUIECKOro, MHHUMAIHHOTO W MaKCHMAJIbHOTO DJIEMEHTOB,
KOJTMYECTBA DJIEMEHTOB, YOBIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C YYE€TOM OTpaHUYEHUN Ha AMUAMA30H HX
BO3MOJKHBIX 3HAUEHUM, MPUMEHSTh TPU PEIICHUH 33Ja4d CTPYKTYpPbI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIB30BATh IIPU pa3pa60TI<e nporpamm




OMOIMOTEKH noamnporpamMmMm; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAIKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
pelieHust, ToA0Op JMHUK TPEHNA, PEIICHHE 3a/1a4 MPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHUE BO3MOXKHOCTEH LU(PPOBBIX CEPBHCOB TI'OCYAAPCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIuKcIeHHs. MHOTonpolieccopubie cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[TpyHIMIOBI TOCTPOCHUS M allllapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbel. Cerp WHrepHer. Agnpecauuss B cetu VHTepHeT.
[Mporokossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHus U
1.3 uMeHoBaHus (ailioB B AoiaroBpemMeHHoi mnamsatu. LllaGnonsl ans omucanus
rpyni ¢ainos
CkopocTp mepenayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(POPMAIIMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTUK KaHAJIa CBSI3U

IudpoBanue nanubix. CHMMETpUYHBIE U HecuMMeTpuaHble MG pbl. ndpsr
1.5 npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh M HCIPABIATh OUIMOKHM, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBonuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEDHBIE  KOJBI.
51 JlexonrpoBaHue COOOLIECHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAMPYEMBIX KOJOB C MTOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKE KoinyecTBa HHpopMauuu. EnuHuie!
29 U3MepeHusi KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cuctembl cuMcieHus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
MO3UIMOHHON cucTteMe cuucieHus. CBONCTBA MO3UIMOHHOW 3alUCH YHUCIA:
2.3 KOJM4YeCcTBO IU(p B 3aIIMCH, MPU3HAK JEIMMOCTH YKCiIa HA OCHOBAHHE CUCTEMBI

CUHCJICHHA. AJ'IFOpI/ITM nepeBojia Mejoro 4ucia wus P-u4yHOll cHCTEMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM IepeBojia KOHeuHoU P-uuHo#l npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IEPEeBOJAa IEJIOT0 YHCiIa U3 JECITUYHON CHUCTEMbI
cuncnenus B P-uunyto. IlepeBos xoHewHO# necsiTuuHOW aApoOu B P-nunyro.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAsl CUCTEMbl CUMCIICHUS, CBS3b
MeXay HHUMH. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUUCICHHS. JIBOMYHO-IECATUUHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nH)OpMAIHMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
uBeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMaMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IpHA 3aJaHHBIX 4YaCTOTC AOUCKPCTU3AUHU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BrICKasbIBaTeiabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1IIeCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTU. Jlornyeckue BbIpaXKECHUS.
Jlornueckne ToxnecrtBa. Jlormuyeckue omnepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUH.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BhIPAKEHHUH

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTHU

2.9

Jlormueckue »iaeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYE€CKOMY BBIPQXKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

211

Mogaenu u moxaenupoBanue. Llenmn monenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY O0BEKTY WK Tiporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBieHne pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TabIuLbl, rpaduKm).

[IpeacraBnenue wHeNbIX YHMCEN B MNaMITH KoMIbioTepa. OrpaHMYE€HHOCTH

JMarna3oHa 4yucell IpH OrpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepenonHenue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYEecKue omepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momouIpl0 MOOUTOBOI omepaiuu

«uckmouaromiee UJIH»

IIpencraBieHue BELIECTBEHHBIX YHCEI B IAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOpsAoK yMcia. Jlmama3oH 3Hau€HWH BelIECTBEHHBIX uucell. [Ipobiembr
XPAaHEHMS BEIICCTBEHHBIX YMCEJ, CBS3aHHBIE C OIPAHMYEHHEM KOJIUYECTBA
paspsaaoB. BeinmonHeHne onepanuii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

onoOoK IIpU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXAy BepUIMHaMu rpada, OIpelesieHHe KOJU4ecTBa
Pa3IUYHBIX IYyTEH MEXIy BEpPLIMHAMH OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrnocoObl 00xona Jepesa.
[IpencraBnenne apuMeTHUECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB 1 IepeBbEB MPU ONKUCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

2.16

JIMCKpETHBIE UTPHI IBYX UTPOKOB ¢ TIOJTHOU nHpopManwueid. [loctpoenue nepesa
nepebopa BapUAHTOB, OINKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BBII/IFpBII_HHBIC U MIPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHHC CTpaTrerun

CpenctBa  MCKYCCTBEHHOIO  MHTeNsiekTa. MaeHTudukanuss ¥ MOHUCK
n300pakeHui, pacro3HaBanue Jull. Mcrnonb30BaHNe METO0B UCKYCCTBEHHOTIO
UHTEUIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTOpUTMBI ¥ IPOTPaMMHUPOBaHUE

cDOpMEL]'II/BElI_[I/IH IMOHATHA AJITOpUTMA. Mamuna TBIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUMCICHUMN

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paGoTel u 00BEM HCIONB3yeMO
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJWHOMHAIBLHOU
cinoxxHoctu. IlepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4yu, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIIUX AITOPUTMOB
yIpaBJIEHUS UCHOJHUTENSAMU U BBIYMCIUTENBHBIX arOpUTMOB. OmpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOyeMblIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUs: pa30MeHHe 3aluCH YHuClla Ha OTIeNbHble LUQPBI,
HaXOXXJEHHE CYyMMBbl U INpOM3BeAEHUS LU(DpP, HAXOXKICHHE MaKCUMAaJIbHON
(MHHHMAITEHOW) TTUQPHIL.

[IpencraBinenue uuciaa B BUAE HaOoOpa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. IIOMCK MNPOCTBIX 4YHMCEd B 33aJaHHOM

Axuara3oHe ¢ IOMOLIBIO aJIllrOPUTMA «PEIICTO 9paTocq)eHa»
MHOI‘Op&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3wik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.

Pazbuenue 3amaun Ha moa3anadu. [lognporpaMmer (TpoieAypsl U QYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OHOJIHMOTEKH S3BIKA IMporpaMMHUpOBaHUs

3.7

3.8

3.9

3.10

Pexypcus. PexypcuBnble mpoueaypsl 1 GyHKIUH. Vcrnonbp3oBaHue cTeka i

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble MeTO/IbI
pelleHns YypaBHEHMiIl: MeToJl mepedopa, METOJ MOJIOBUHHOTO JEJEeHUs.
[TpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCJIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHUMyMa) (YHKIMHM OJHOW TNEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  QYHKIUM  S3bIKa
MPOrpaMMUpPOBAaHUS i  OOpabOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MNpPOOEIbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJCHHOW MOJCTPOKHU Ha JPYTYyIO
cTpoKy. I'eHepamusi Bcex cIOB B HEKOTOPOM aji(aBUTE, yAOBIETBOPSIOLINX
3aJJaHHbIM orpanudeHusiM. IIpeoOpa3oBanue yuciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel M MOCJIEOOBAaTEIbHOCTH 4YHCEI. BrIuncieHue 0606H_IéHHLIX

XapaKTCPUCTUK DJJICMCHTOB MaCCHUBa WA YHCJIOBOM IIOCIEA0BATEILHOCTU




3.11

(cyMMBI, TIpOW3BENEHHS, CPEIHEr0o apu(PMETHYECKOT0, MUHUMAIBHOIO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAUYEHUS B MacCUBe.
AJroput™bl paboOThl C AJIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputM QuickSort). J[BowuHbIi

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpPUTMBI OOpPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOI'O YHCIOBOTO MAacCCHBAa 110 3aJlaHHBIM
MpaBWJIaM, TIOWCK JIEMEHTA B JBYMEPHOM MAaCCHBE, BBIUMCICHHE MAaKCHMyMa
(MHHHMYMa) U CYMMBI DJIEMEHTOB JBYyMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accolaTHBHBIE  MACCHBBL, OTOOpa)xxeHHs).  XOII-TaOJHUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Brruucienue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonb3oBaHue ouepeu sl BpEMEHHOI'O XpPaHEHUS! IaHHbIX

Anroputmbl Ha rpadax. [locTpoeHMe MHHHMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(i)a. KonmuectBo Pa3iInIHBIX
nyTed MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE aropuTMbl 00x0/a nepesa. Mcnonas3oBanue creka

W odepeu it 00xo/a iepena

3.16

3.17

JlnHamMHuueckoe MporpaMMHpPOBaHUE KaK METO/] PELICHHUS 33/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  I[OMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE PEKYPCHUBHBIX (DYHKIIHIH,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a4Y1 OIITUMH3alIUN

[Tonatue 06 O0OBEKTHO-OPHEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

I/IHKaHCY.HSII_II/ISI, HacJICcJ0BaHUC, HOJ'II/IMOp(bI/BM

WudopmaninoHHbIe TEXHOIOTHH

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4i aHaJIn3a JOJaHHBIX: IPOTHO3UPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KJIaCTCpu3anus, aHaliu3 oTKJIoOHeHHH. IlocnemoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaTu3a TaHHBIX: COOp MEePBUYHBIX JJAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WJIM) HOCTPOCHHE MOJENH, IMpeoOpa3zoBaHUE
JaHHBIX, BU3yalIU3alus JaHHBIX, HHTEpIIpETanys pe3yapraToB. [IporpamMMHubie
cpeactBa u VHTepHET-cepBUCHl Ui O0pabOTKU M IPEICTABICHUS JaHHBIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanmu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX Tabnaul. BeluncieHne cCyMMBbl,
cpemHero  apu(METHYEeCKOoro, HaWOONbIIero (HAMMEHBINET0) 3HAYCHUs
nuanazoHa. Beluncnenue ko3¢ ¢uIMeHTa KOppesslud JBYX pPsIOB JaHHBIX.
[TocTpoeHne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. Iloctpoenue
rpapukoB  ¢yHkumi. IlogbGop  nuHMM  TpeHna,  pelieHue  3anay
IpOrHo3upoBaHus. PemieHne 3ajady ONTUMHU3aLUU C MOMOUIbIO 3JIEKTPOHHBIX

TalJInI

I[I/ICerTI/IBaHI/IFI npun MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMIXKXCHUA. MO,I[GJ'II/IpOBaHI/Ie OMOJOrMYECKUX
cucteM. MareMaTU4ecKue MOACIM B  3KOHOMUKCE. BrerauciauTensHEIe
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MeTO,I[
HaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX IapaMCTPOB MOICIUPYCMBIX
00BEKTOB H IIpoIeCCoB. BoccranoBnenne 3aBUCHMOCTEH 110 pe3yjbTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Mertonst  MomnTte-Kapiio. NmuranmmonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I$I

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnmuia — mpencTaBiIeHHE
cBeleHnH 00 OqHOTHIIHEIX 00bekTax. Iloie, 3amuch. Kiarou Tabauiel. Padora ¢
roToBOil 0a30if NaHHBIX. 3amojHeHue 0a3bl JaHHBIX. [IOMCK, COpTHpOBKa U
¢unabTpanus JaHHBIX. 3alIpOChl Ha BEIOOPKY AAHHBIX. 3allPOCHI ¢ TapaMeTpaMH.
Brruucnsemsle nosst B 3anpocax.

MHuorota0iauunble 6a3bl JaHHBIX. TUIBI cBA3eM Mexay Tadnuuamu. BHenHuit
kmod. [lerocTHOCTs 6a3bl JaHHBIX. 3amnpockl K MHOTOTAOMMYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpouneccop. CpencrtBa IOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl.  (CHOCKH,
ornaBieHue. IIpaBuna  IUTHPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHHS

OonbMorpauIecKux CChIIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






