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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma no uHpopMaTuke (yrayOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus paszpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOMIETO
obpazoBanusi, npeacrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
IPOrPaMMBbI BOCITUTAHHS.

[Tporpamma o uHGOpMaTHKE TAET MPECTABICHHE O IENsIX, 00IIeH CTpaTernu
oOy4eHUs1, BOCTIUTAHUS B Pa3BUTHsI O0yUaIONTNXCS CPEACTBAMH YIeOHOTO ITpeIMeTa
«Mapopmatukay Ha yriIyOJEHHOM YpOBHE, YCTaHABIMBAaET O00s3aTeIbHOE
pEeIMETHOE COJEepKaHUE, IPETyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaM
U TeMaM Kypca, ONpeessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMAaTHUYECKUM pa3JesaM
Kypca M PEKOMEHIyeMylo (TPUMEPHYI0) TOCIEIOBATEIbHOCTh WX H3YYCHHS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JOTHKH Yy4eOHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXCsl.

[TporpamMMma 1o uH(pOpMaTHKE ONpPEAeIeT KOIUUYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKN y4eOHOro MaTepuasa sl KaXJI0ro rojia U3y4yeHusi, B TOM YHUCIIE
JUISL COJEPKATEIbHOTO HATOJHEHHsI Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOM UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISETCS
OCHOBOM JJIi COCTAaBJICHHUS AaBTOPCKUX Y4YEOHBIX NporpaMM U Yy4eOHUKOB,
NOYPOYHOI0 IIAHUPOBAHUS Kypca YUUTENEM.

HNudopmaTtuka B cpegHem o01ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JUCUUIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTU3aLUK UH()OPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(POPMAITMOHHBIE TEXHOJIOTHH, YIIPABIICHUE U COIMABHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIBHOCTH.

Kypc unbopmaTuku ajis ypoBHS CpeIHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHPOPMATUKA U UHOOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CoJIepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  MH(OPMAalHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlni0 U 0000IIeHNe
ATOTO OTIBITA.

Pesynprartel  yriiyOn€HHOTO  YpOBHSI HM3y4YeHHUS y4eOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBAHBI HAa TOJYyYEHHUE KOMIIETEHTHOCTEH IS



nocyenyromneil  mpodeccCHoHaIbHON EITETbHOCTH KaK B paMKax JTaHHOU
MPEAMETHON 00JIaCTH, TaK M B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIaJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JJEMOHCTPUPOBATH PA3TUYHbBIC TTOAXO/IbI
K U3YYEHUIO SIBJICHUI, XapaKTEpHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YyMEHHUE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUUECKUE 3aJlauu,
XapakTEepHbIE ISl HCHOJIb30BaHHWS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00J1acTH;

HaJIM4Me TMPEACTABICHUN O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU O00JACTIMU
3HAHUU.

B pamkax yriny6i€HHOro ypoBHSI U3yueHUs MHMOpMATHKU 00ecreynBaeTCs
eJICHANPABJICHHAs] TIOJITOTOBKA OOYYaroNIMXCsl K MPOJOHKEHUI0 00pa3oBaHUsS B
OpraHu3aluiax  npodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKeHepus, MH(OpMallMOHHAs O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl U CETHU, OOJIbIINE JaHHBIE U
MalIMHHOE OO0Yy4YeHUe, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpPOBOJHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTUU BHUPTYyaIbHOU U
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb U3y4deHUsi yuyeOHoro mpeamera «Wudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO OOIIeCTBa
MW BO3pacTallleil KOHKYPEHIMHU Ha phIHKE Tpyaa. B CBA3M C 3TUM HU3y4YeHUE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJIU
uHpopmatrku, UHPOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3ian4ath (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WH(GOPMAIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
DKOHOMHYECKOTO, MOIUTHYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



PrOHOMHUYECKOTO,  MEIWLUMHCKOTO U  (PU3MOJOTHMYECKOTO0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3/IaHHE YCIIOBUH JUIsI Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOM, HAy4YHO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYarOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» IIOCBSAIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu lIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OcHOBbI HHGpOPMATHKW» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHHME)» HAIPABIECH HA PAa3BUTHE
ANITOPUTMHYECKOTO MBILIUICHHS, pa3pad0TKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(GbopMUpOBaHKE HABBIKOB peali3alliy MPOrpaMM Ha S3bIKax MPOTrpaMMHPOBAHMUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUM, pPEaJTu30BAHHBIX B MPHUKIATHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJHUIl JJS pEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 0053aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrnyOnéHHbli ypoBEHb U3y4e€HHUS WH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOIO HAa  HWHXEHEPHYIO U
UHOOPMAIIMOHHYIO C(epbl ACSATENbHOCTU. YTIYOJEHHBIA YpPOBEHb HW3Y4YEHUS
uH(POPMATUKU OOECIIeUNBAET: MOATOTOBKY OOYUYaIOIIUXCs, OPUEHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CIEHHUAIBHOCTH, y4YaCTHE B NPOEKTHOM M HCCIEIOBATENbCKOU JEATEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMHU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MTOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaue
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYEHUS TEM B TIpeleiaX OJHOTO Toja OOydeHUs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJrOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCciIo YacoB, PEKOMEHJOBAHHBIX ISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeboBaHMsI TEXHUKHM O€30IIaCHOCTHU U TUTHEHBI IPU pabOTEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs W JOJATOBpeMEHHass mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTYII K mamsTH.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIYMcaeHUs. MHOTONpouneccopHbie cuctemMbl. CylepKOMIBIOTEPBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOro o0ecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedyeHue. OnepallioOHHbIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JAEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
nosiroBpeMeHHou namatu. [llabnonsl 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecrieuenue. JInieH3upoBaHUE MPOrPAMMHOI0 0OECIICUEeHHUS
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00€ecTieueHUs U
nu(ppoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IIPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokosabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. CuctemMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncerm ¢ momouipto mMacok mnoxacerei. CereBoe
agMuHHACTpUpoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3J0M ceTu. OmnpeneneHue MaplipyTa JBUKEHHS
IIAKETOB.

Bunet  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmarimonnsie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PEaIbHOTO BPEMEHHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLMABHBIE CETH —
OpraHu3aiys KOJUIEKTUBHOTO B3aUMOJIEUCTBUS U oOMeHa aaHHbIMU. CeTeBoii
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3auThl HHOOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre HHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIEeHIIMATBbHON HH(POpPMAIIUK, XpaHSIIEHCS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 0OecrieueHrue U CIocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUQPHI.
[udper npoctoit 3amensl. [ludp [ezaps. [udp Bwuxenepa. Anroputm
mudposanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHpopmManmoHHble MpPOIECChl B MPUPOJE,
TE€XHHUKE U OOILECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTu3anuu uHpopmaiuu, NpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMEpHblE U  HEPAaBHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycinosue @Pano. IlocTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI M3MepeHHs Kon4uecTBa nHPpopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX U APOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM MEepeBOa 1EJI0ro Yucia u3 P-u4HON cUCTEMbl CUMCIICHUS B
JNECATUYHYI0. ANTOPUTM MepeBoja KOHEUHOM P-uuHOM npoOu B NECSITHUUHYIO.
AJNTOpPUTM IEpEBOAA LIEJIO0 YKCIA U3 IECITUYHON CHUCTEMBI CUMCIIEHHS B P-nuHys!O.
[lepeBon koHEUHOM AecsATHUHOM ApoOu B P-munyro. /[BonmuHas, BocbMepHuHas U
HIECTHAIIATEpPUYHAS] CUCTEMbI CUHUCIICHHUS, CBSA3b MEXKIY HUMHU. ApupMeTHUECKHE



ONepalry B MO3MIMOHHBIX CUCTEMAax CYMUCICHHS. TpowdHas ypaBHOBELICHHAs
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KoagupoBanne  u3oOpaxkenuit. OueHka  HHQOpMALMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Komupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
[P 33IaHHBIX YAaCTOTE JUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpBI CyI1€eCTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIBl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOPA30BaHUS JIOTHYECKHX
BbIpaXECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonunueckne  QopMbl  Jormueckux  BblpaxkeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMIIEe UCTUHHOCTH.

Jlornueckue »3JeMEHTHI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHMUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUu4e€HHOCTb
Jana3oHa 4YHCEl NpH OrPaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCEN.

[lobutoBbie norumdeckue omnepamuu. Jlormyeckuii, apupMeTUUECKHH W
nukinyeckuid  capurn.  [lludpoBanue ¢ moMoOmBbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHHE BEIIECTBEHHBIX YHMCEN B IaMSITH KOMIIBIOTEPA. 3HAuallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHus 3alad Ha KoOMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumsmuss u HUHTEepHpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabiul. Otinanoussli BbiBoA. [lomiaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHU IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LIEJIOUYHCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YeCKHEe. BeTBnenus. CioxHbIe
ycioBus. Luknel ¢ ycnoBueM. [luknbl 1o nepeMeHHOM. B3ammo3aMeHseMOCTb
pa3IMyHBIX BHUJIOB I1UKIOB. HMHBapumanT mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA ITUKJIA.

JloxymenTupoBanue nporpamm. Mcrnons3oBanne koMmmeHTapues. [loaroroska
OMMCAHMS MPOTPaMMBbI U MHCTPYKLIHMH JIJIs1 IOJIb30BATEIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3alMcu 4YHucia Ha OTAENbHBbIE IU(PBI,
HaXOXXJIEHUE CYMMbl W TIpoM3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaNBHOW) UG PHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM ObICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

PazOuenue 3agaun Ha noazagauu. [loamporpamMmel (pouenypsbl U GYHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransi). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH SA3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MmeTonbl. TouHOE U IPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: METoJ mepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnamxEHHOE BBIUMCICHHWE JUIMH KPHUBBIX. BbruucieHue miomanaed ¢uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHOH METOAOM
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
IPOTrPaAMMHUPOBAHUS 11T 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TTOUCK MOJICTPOKH BHYTPU
JIAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha APYTYyIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM ai(aBUTe, YIOBJIECTBOPSIONIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruucieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEeIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIIOBHIO).
JIMHEeNHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBKa OJHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBkamu). COpPTHUPOBKA CIUSHHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCIOBOTO MACCUBA MO 3aIaHHBIM MTPABUIIAM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BBIUHMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. [IpoBepka
opdorpadun u rpammatukud. CpencTBa TOHWCKAa W aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Ipoueccopax. OGIauyHble CEpBUCHL.
JenoBas nepenucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubmorpaduueckux ccouiok. OdopmiieHUE CIUCKA JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBAa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPENICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kinaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
peleHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyalM3allUsl JAHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammubie cpencrtBa u
MHTEPHET-CEPBUCHI JUIsl 00pabOTKH U MpeNCTaBiIeHUs JaHHBIX. bombline naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.



AHanmM3 MTaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOro, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uumeHta KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAThIX M KPYroBbiX jguarpamm. I[locTpoenue rpadukoB
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YpaBHEHUHM C TIOMOLIBIO MMOJA0O0pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYILIEro peuIeHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, orpaHrdeHus. JIokanbHbIE U M100aTbHBI MUHUMYMBI 11€J1I€BOM (DYHKIIUU.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue NOAXOAbl K OLEHKE KoJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TaHHBIX C MOTEPSMU. Y MEHBILICHHUE TITyOUHBI
KoJIupoBaHus 11BeTa. OCHOBHBIE UAEH anropuT™MoB cxkatust JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IE€peAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuynHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuUBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W HUX B3auMmozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mopenn u monenupoBanue. Llens mMopennpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lelu MoaenupoBaHus. Gopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM s
BOCHPUATHUS YesloBEeKOM. ['padmueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

['padbl. OcHoBHBIE noHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHMCKOB CMEXKHOCTH. Pemenne
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHE
ONTUMAJIBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX yTEl MEX1y BEpIIMHAMU OPUEHTUPOBAHHOIO AllUKIMYECKOTo Tpada).

Hepesbst. bunapnoe nepeBo. [lepeBps noucka. CrnocoObpl 00xoma naepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPHIIIHBIE CTPATETUU.

CpeacTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpeBOAa U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib3oBaHue MeTOIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYarommx cucreMax. Mcnonp3oBaHue METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopman3anys MOHATUS anroputMa. Mammna TrroprHra Kak yHuBepcaabHas
Mozenb Beruucnenuu. Teznc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  AITOPUTMOB. AJITOPUTMBI  MTOJUHOMHUAIBHOU
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOpUTMOB PEIICHHUS
OJITHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoOCTBIX YuUCEN B 3aJaHHOM JWAIla30HE€ C TOMOLIBIO aJIrOpuTMa
«pemiero DparocheHar.

MHoropa3psaHbI€ 1eJIble YHCa, 3a/1a4d JJIMHHON apu(METUKH.

CnoBapu  (accoUMaTHBHBIE MAacCUBBI, OTOOpa)K€HUA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomnyecTBo paziauuHbIX
nyTed Mexay BepIIMHAMU OPHUEHTHUPOBAHHOTO AlMKINYECKOro rpada. Aaroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepeu s 00xoa IepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPaHEHUEM IMPOMEXKYTOYHBIX PE3YyJbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
IOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUHN. OOBEKTHI U
kiaccel. CBoMCTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOIUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHHUS

uHTepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopMannoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaTEMaTUYECKOTO  MOJIEIUPOBAHUA: ITOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHbBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyd MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABMXeHUs. MoaenupoBaHre OMOI0OTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B SKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM IKCIIEPUMEHTA.

Beposarnoctasie  momenu.  Metoast Monte-Kapio.  MimutanmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBIE) Oa3bl NaHHbIX. Tabnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaboTa ¢
roToBOi 0a30if naHHbIX. 3amoigHeHue 0a3bl JaHHBIX. [loWCK, cCOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brruncnsiembie nmosisi B 3arpocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIIBI CBSA3EH Mex 1y Tadnuamu. Buennuit
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

Nuteprer-npuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTSAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML u kackamueix Ta0mui ctuiet (CSS). Cuenapum Ha sa3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300pakeHUi C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpuposanue. VcnipaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Peryms. PabGora ¢ obmactsamu.
OUIbTPBI.



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

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbeie. @opmarbl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX U300paKEHUN.

[TpuHIUIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moienell. CeTOUHbIe
Mozenu. Martepuansl. MojenupoBaHUE HCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHaTHE O BUPTYanbHON peaabHOCTH U
JOTIOJTHEHHOM pEabHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAIMM, TNO3UTUBHBIX BHYTPEHHHX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHUMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IpOIECCe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyvatromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yJbTaThI:

1) rpaxaIaHCKOro BOCIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TMPaBOMOPSJIKA, COOJIOICHHE OCHOBOIOJIATAIOIIUX HOPM HHGOPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HaIIMOHAJIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUYECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl JCTETHUKY HAy4yHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  o0Opas3a  KH3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 33 CUET COOTFOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIUAIBLHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSAX HAyKH WH(OPMATUKH W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHUE COBeplLIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCITUTAHMSA:

OCO3HAHHME TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCI€ C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1idpoBoit TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOM JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THYHOCTHBIX PE3YIHTATOB OCBOSHUS ITPOTPAMMBI TT0
nH(OpMaATHKE Y OOYYAIOIINXCS COBEPIIICHCTBYETCS AMOIIMOHATBHBIN HUHTEIIIEKT,
Mpeanoararmmii copMUPOBAHHOCTD:

caMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTh amanTHUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIOMICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAITUH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHDIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenuss HHPOPMATUKM Ha YPOBHE CPEIHEr0 OOIIETro
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaJIbHbIE Y4YeOHBbIE NEUCTBUS, PETYISITHUBHBIE YHUBEpPCAIbHBIC Y4YeOHbBIC
JEeNUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBIM IPU3HAK WA OCHOBAHMS ISl CpPaBHEHUA,
KJ1accupuKauu u 0000IICHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIu3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4E€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh H (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJauyM B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JUIsl JOKa3aTEIbCTBAa CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh [OJYYEHHBIE B XOJE pEUICHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOca CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHUUYECKYIO 00JacTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUs,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENIbHO  OCYILECTBIIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alHul |
UHTEPIPETALNIO HH()OPMALIUY PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4€TOM Ha3HAuYCHUs
uHpopMaMu U 1EJNEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MPEICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHUKAllMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHUX HOPM, HOPM HH(OpPMAILIMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HaBBIKAMH  pAClO3HABaHWsI W 3alIUTHl  WHPOpPMAIUH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYILECTBISATH KOMMYHUKAILIUU BO BCeX cepax KU3HHU;

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PAacIO3HABaTh MPEANOCHUIKH KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3sIn9YHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

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

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

OIICHUBATh KAYECTBO CBOETO BKJIAa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UMsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISM;

BJAaJE€Th  HABBIKAMU  IIO3HABATENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJsl OICHKH CUTyallld, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NESATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAIN3E pE3yJIbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJC, TEXHUKE W OOIIECTBE, MNOHATUIMHU «HHGOPMAIUS,
«UH(pOPMAITMOHHBIN TPOIIECCH, KCUCTEMAY, KKOMITOHEHTHI CUCTEMBI», «CUCTEMHBIN
b dexTy, «nHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIpaBICHUSY;

BIAJICHUE METOJaMH TOMCKa HHpopmammuu B ceth VHTepHET, yMeHmue
KPUTUYECKU OIIEHUBATh MH(OpMAIHIO, TOYYSHHYIO U3 ceTu HTepHEeT;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHHUS W  HAMpPaBIICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TCHIICHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBbIKAMU PabOTHI C OMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TIPOTPAMMHOTO 00ECIIeUEHUS AJIs PEIICHHS YUYEeOHBIX 3a7a4 110 BEIOpaHHOMN
CHelMaTn3aluu;

HaJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3aluU U QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceTeid, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHHOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAHUE METO/IOB
U CPEICTB MPOTUBOJCUCTBUS ITHUM YIrpo3aM, COOJIOJICHUE MEp OEe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padoTe C
KOMITBIOTEPAMHU U APYTMMH KOMIIOHEHTaMH HHU(PPOBOTO OKPYKEHHUs, TOHUMaHUE
MIPABOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX TPOTpaMM, 0a3 TaHHBIX U paOOTHI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHUBATh H3MEHEHNE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTepUCTUK KaHaja CBSI3H;

yYMEHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJ, AITOPUTMA ITOCTPOCHHUS 3aIMCH YUCiIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W TOCTPOCHHUS YHCIIA O CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHUCIICHUS C 3a]JaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATHh apU(PMETHUECKHUE OTEpaIliU B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yYMEHUE BBINOJIHATH MPEe0oOpa3OBaHMs JIOTMUECKUX BBIPAKECHHM, HCIIOIB3YS
3aKOHBI aiNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOymIe
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEeHHBIE, PENIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS U CUCTEMbI YpaBHEHU;

NMOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3arruch Yucesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JUara3oHe, 00paboTKa MHOTOPA3PSITHBIX IEITbIX
YHUCeJ, aHAJIN3 CUMBOJILHBIX CTPOK M APYTHX), aJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHUE OMNPEACATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoBaHHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IEpeOOpPHBIC
QIITOPUTMBI, TBOWYHBIA TOWCK) W MPHBOJUTH NMPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIBHBIM S3BIKOM IMPOTPaAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKI[MM, YMEHHUE OCYIIECTBISATh aHAIMW3 NPEIJOKEHHOW MpPOTrpaMMBbI:
OTIPEIEISITh PE3YNIBTAThl PA0OTHI MPOTPAMMEI TIPU 33JaHHBIX WCXOJIHBIX JTAHHBIX,
OTIPEJIENISITh, MPU KAKUX HCXOJTHBIX JTAHHBIX BO3MOKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPUBECTH K OMMOKE B padoTe
porpamMmmsl, GOPMYyIUPOBAThH NPEIJIOKEHUS 110 YAYUIIEHUIO POTPAMMHOI0 KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MAaTEPUAJIbI C UCTIOJIBb30BAHUEM BO3MOXKHOCTE COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOJIB30BaTh AJIEKTPOHHbBIE TAOIUIIbI JJIs1 aHATIN34a, TPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHHEe YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3a1ady
MPOTHO3UPOBAHUS).

B npouecce uzyuenus xypca UHGOpMATUKU YTriayOJn€éHHOTO ypoBHS 6 11
K1acce o0y4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3yIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKNE COOOIIECHUN (MpePUKCHBIE KOJIbI), HCIOJIb30BATh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIIMOKU TIPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(371241 TOCTPOEHUSI ONITUMAJIBHOTO TTYTH MEXKy BepITnHaMu rpada, ornpeaeieHus
KOJIMYECTBA PA3JIUYHBIX MyTE€d MEXKIYy BEpPUIMHAMH OPUEHTUPOBAHHOTO
alMKJINYECKOTo rpada), yMeHHEe UCII0JIb30BATh JEPEBbS MPU aHAIN3E U MOCTPOCHUHU
KOJIOB U JIJISI IPEACTAaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W PEaTU30BBIBATH B BHUJE MporpamMm 0a3o0BbIC
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3JIUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OUEPEaU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpalM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI 11 00paOOTKH YMCIIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHHE CO37aBaTh BEO-CTPAHUIIbI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSIMU O 0a3ax JIaHHBIX, UX CTPYKTYpE, CPEACTBAX
Co37aHusl M pabOThl C HUMH, YMEHHUE HCIIOIH30BaTh TAOJIUYHBIC (PEISIIIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BBIIOJHITH COPTHUPOBKY H
NOUCK 3amuced B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTUUECKUE MOJIEIN JJI aHaIu3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€JIb MOJEITUPOBAHMSI, BBIMIOIHITH aHAIH3
pe3yabTaTOB, MOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OICHHBATh COOTBETCTBHE
MOJICJIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABIATh PE3YJIbTaThl
MO/JICJIMPOBAHMS B HATJISIAHOM BHJIE;

YMEHHE OpraHU30BBIBATh JHYHOE HH(DOPMALMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIUIIOB PaObOThl, BO3MOKHOCTEH M OrpaHUYEHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NUYHBIX 00JACTAX,
HAJIMYUE TPEJCTAaBICHUI O Kpyre penraeMbIX 3a7ad MalIdiHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUYUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOIMM B  pa3iMyYHBIX
npodeccuoHaNnbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
11 Kommbrotep - yHHBEpcanbHOE YCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teoperndeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Uroro no pazneny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 UucnenHble METObI 3
34 AAropuTMBbI 00pabOTKH CHMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pasneny 44
Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pasneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM nupposbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH
Hudopmanus u nHGOpMaIIOHHbIE
1.1 Popuai Popma 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Wroro no pazaeny 18
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHUpPOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
' MOJIEJTUPOBAaHUE
3.2 ba3bl qaHHbBIX 10 4
3.3 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBaHue 3
Hroro no pazneny 48




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHMs TEXHUKH OE€30MMACHOCTH U
TUTUEHBI TIPH pab0Te ¢ KOMITBIOTEPAMU H
JPYTUMH KOMITIOHEHTaMH ITU(PPOBOTO
OKPY>KEHUS

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C ITOMOIIBIO LIHH.
KonTtposutepsl BHEIIHUX yCTPONCTB

ABTOMaTHYECKOE BBINIOJIHEHHE
IIPOrpaMMBbI ITPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JIoJITOBpeMeHHas naMATb. KoHTposutepsl
BHEIIHUX yCTPOMCTB. IIpsmoit noctym k
namsaTH

COBpCMeHHI)IG KOMITIBIOTCPHBIC
TCXHOJIOTNH

[Iporpammuoe obecnieueHue
KOMITbIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOUJIBHBIX YCTPONCTB

CucreMHOe TporpaMMHOE o0ecIieueHue.
OnepanuoHHbIE CUCTEMBI




Yrunutsl. J{paiiBepbl yCTpOUCTB.

? [TapannensHOE MPOrpaMMUPOBAHUE

10 WNHcTamnsnus u AeMHCTAIUIALUS
POrPaMMHOT0 OOecTeueHust
®daiisioBble cucTembl. [[puHIHNIBI

1 pa3MeleHust 1 UMeHOBaHusI (paiiiioB B
nonroBpeMeHHON namsiTH. [1labaoHb! s
OMKCaHUs Irpynin (aiion
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanyu B 00JIaCTH MPOTPAMMHOTO
obecrieueHus U JaHHbIX
[IpuHUUITBI TOCTPOEHUS U allapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetb UnTEepHET

15 Paznenenne IP-cetn Ha mojceTH ¢
ITOMOIIBIO MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bune! nestensHoctu B cetn UHTEpHET.

17 Cepsucel HTEpHETA. ['0OCy1apcTBEHHBIE
JJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30MacHOCTh

19 BpenonocHsle nporpamMmMHOe
o0ecrieyeHrne 1 MeTo/ bl 6OPbOBI C HUM

20 [TpakTrueckas paboTa 1o Teme

" AHTUBUPYCHBIE TPOrPaMMBbI"




21

22

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PesepBHOE KOTMPOBaHHE.
[TaposibHas 3amura apxuBa

[[ndpoBanue TaHHBIX

23

24

25

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTrueckas paborta 1o Teme
"UludpoBanue qaHHbIX"

Nudopmanus, TaHHbIE ¥ 3HAHHS.
NudopmanroHHbIe IPOLIECCH B IPHPO/E,
TEXHHKE U 00LIeCTBE

26

27

28

HenpepriBHBIE B JUCKPETHBIC BETUYUHBI
u curraisl. Heob6xoaqumocTsb
JMCKpeTu3auy nHopManuy,
npeHa3HAYCHHON /ISl XpPaHEHHUS,
nepeaayn U o0paboTKU B IIU(PPOBBIX
cucreMax

JBonuHoe konupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexonupoBaHue COOOIICHHUIA,
3alMCAHHBIX C TIOMOILBIO
HEPAaBHOMEPHBIX KOJIOB

VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX KOIOB C
noMmotikio aepena. ['pap An. A. Mapkosa

29

Enunuib1 usmepenus KoiamyecTBa
uHpopmanuu. AndaBUTHBIN MOAXOA K
OILICHKE KOJIM4YecTBa MH(pOpMaluu




30

CucTeMBbl CUMCIICHUS

IlepeBoa uncen U3 OAHON CUCTEMBI

31 CUHCIIEHUS B IPYTYIO
JlBon4Hasi, BOCbMEpUYHAS U

32 HIECTHA/IaTEpPUYHASI CUCTEMBI
CUHCIICHUS, CBSI3b MEXAY HUMU
JlBon4Has, BOCbMEpUYHas U

33 HIECTHA/LIaTEpPUYHAS] CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU
JIBonyHas, BOCbMEpUYHas U

34 HIECTHAAIATEPUYHAsE CUCTEMBI
CUHCIIEHUS, CBA3b MEX/1y HUMHU

35 Apudmerndeckue onepanm B
HO3ULMOHHBIX CHCTEMaX CUUCIICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMaA
CUMCIICHUS

37 JIBOMYHO-IeCITUYHAsL CUCTEMA
CUHCIIEHUS

38 KonupoBanue TekcToB

39 PacTtpoBoe xonupoBaHue n300paskeHui
[IpakTuyeckas pabora o Teme

40 "luckpernsanus rpapuueckon
uHpopmanuu"
[[BeToBbIE MOAENHN. BekTOpHOE

41 koaupoBanue. @opmatsl (haitios.

Tpéxmepnas rpaduka. OpaxTanbHas
rpaduxa




42

Konunposanue 3Byka. O1nieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETH3AINH U Pa3PsITHOCTH
KOJMPOBAHUS

43

44

[TpakTnyeckas pabora no Teme
"JluckpeTusanus 3ByKOBOI
uHpopmanuu"

OcHOBBI aIreOpbl TOTUKU

45

46

47

48

Jlornueckue oneparuu. TaOmuisr
UCTUHHOCTHU

Jloruueckue BoIpaxkeHnus. Jloruaeckue
TOKIeCTBa. J{0Ka3aTeIbCTBO JTOrMYECKHX
TOXKIIECTB C IIOMOIIBIO TAOJIHIL
NCTHUHHOCTU

[MpakTuyeckas pabora Mo Teme

«[TocTpoenue u aHanu3 TaOIHII
HMCTUHHOCTH B TaOJIMYHOM TIPOIIECCOPE»

Jlormueckue OIIcpalru U onepan HaJQ
MHOXKCCTBaMU

49

50

51

Jlormueckme OIr€panru 1 onecpanri Haxl
MHOXECTBaMU

3aKOoHBI areOphl JIOTHKH.
OKBUBaJEHTHbIE MPeoOpa3zoBaHUs
JIOTUYECKHUX BBIPAKECHUIN

Jlornueckue ypaBHEHUs U CUCTEMBI
yYpaBHEHUU




52

53

54

55

Jlornueckue GpyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TosHBIE cHCTEMBI TOTHYECKUX (DYHKITUH

Kanonuueckue Gpopmbl JTOrHuecKux
BbIpaxxeHuil. COBEpIIICHHbBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJTbHBIE ()OPMBI, ATTOPUTMBI UX
MIOCTPOCHUS IO TAOJIUIIE UCTHHHOCTH

Jlornueckue 31eMEHTHBI B COCTaBe
KOMIIBIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHbiii
CyMMaTop

56

57

58

59

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOIO
BBIPAKEHHUSI 110 JIOTUYECKON CXeMeE

MukpocxeMsl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

IIpencraBieHue HEIbIX YUCEN B TAMATH
KoMIlbtoTepa. OrpaHUYeHHOCTh
JAarna3oHa Yucell pYU OrPaHuYEHUN
KoJinuecTBa paspsanos. [lepenonnenue
pa3psAaHON CETKU

be33HakoBbIE M 3HAKOBBIE TAHHBIE.
3HaKOBbIN OUT. /[BOMYHBIH
JOTIOJTHUTEIIbHBINA KOJ OTPULIATEIIbHBIX
qucen




IToOuTOBBIE JIOTHYECKHE onepanunu.

60 Jlornueckuii, apuMeTHIECKUI 1
UUKJIUYECKUI CABUTH

61 [[IndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckioyaroniee NJIN»

& [IpencraBnenuie u XpaHeHUE B TAMSITH
KOMITBIOTEPA BEIECTBEHHBIX YHCETT
BrinosineHue onepauuii ¢

63 BEIIIECTBEHHBIMU YU CJIaMU, HAKOTIJICHUE
OIIMOOK IMPHU BBIYUCIICHUSIX
[TpakTrueckas paboTa 1o Teme

64 «M3yueHune nopaspsiiHOTO MAIIMHHOTO
MIPEIICTABICHUS LIEJIBIX U BEIICCTBCHHBIX
YHUCEID»

65 AHanu3 anropuTMoB
DraIbl pelnIeHus 3a/1a4 Ha KOMIBIOTEpE.

66 WNHcTpyMeHTallbHBIE CPEeACTBA:
TPAHCIIATOP, OTIATIUK, TPOPUITHPOBIITHK
Cpena nmporpamMupoBanus. KoMnumsius

67 ¥ MHTEPIPETAIUs TPOTPaMM.
BupryansHbie MalIuHbL.
HurerpupoBanHas cpena pa3padoTKu

68 MeTto1bl OTJIaJKH TPOrpaMM

69 TUIBI IEPEeMEHHBIX B S3bIKE
POrPaMMHUPOBAHHUS

70 O6paboTka 1enbIX Ynucem

71 O06paboTka BEeIECTBEHHBIX YHCETT

72 CrnyqaifHbIe ¥ TICEBIOCTyYalHbIC Ynca




73

BetBnenus. CnoxxHbIe yCIOBUS

74 vkl ¢ ycioBueM
[{MKIIBI O TIEPEMEHHOM.
75 B3anmo3ameHs1eMOCTh pa3nyHbIX BUIOB
LIUKJIOB
76 O6paboTka HaTypaJIbHBIX YHUCEIT C
HCII0JIb30BAaHUEM LIMKJIOB
Haxoxxnenne Bcex MpoOCTHIX YHUCEI B
77 3a7aHHOM Juana3one [IpakTuueckas 0.5
pabota no Teme «Pemienue 3agau ’
METOJIOM Tiepebopar»
78 HNuBapuant uukia
79 JloxyMeHTHpOBaHKE IPOrpaMM
20 O06paboTKa JaHHBIX, XPAHSIINXCS B
daiinax
81 Pa30Ouenne 3agaun Ha moa3amayu
Hcnonp3oBaHue CTaHIapTHON
20 OMOTMOTEKH A3bIKA IPOTPAMMHUPOBAHMSI.
[Tonkmtouenue OUOIMOTEK TOAMPOrPaMM
CTOPOHHUX MPOU3BOAUTENEH
%3 [Toamporpammer (Tipotienypsl U
bynkimm)
84 [ToamporpamMmel (TIporieIyphl 1
yHKIHI)
85 [IpakTuyeckas pabora Mo Teme |
"Pa3zpaboTtka nmoanporpamMm"
26 Pexypcus. PexkypcuBHble 00BEKTHI

(ppakransr). PexypcuBHbIE IpoLIETypHI U




¢dbynkuun. Mcmnonas3oBanue creka s
OpraHU3aIMi PEKYPCUBHBIX BHI30BOB

[TpakTrueckas paboTa 1o Teme

87 " "
PexypcuBHbIe OANPOrpaMMbl

28 MopaynpHBIN IPUHLMI IOCTPOCHUS
IporpaMm

89 YuciieHHBIE METOIBI

90 [IpakTuyeckas pabora 1o Teme
«YucneHHoe peleHne ypaBHeHUI»

01 Hcnonb3oBaHue JUCKPETU3ALMH B
BBIUMCIIUTENIbHBIX 3a7ja4ax
[TpakTuyeckas pabora no Teme

92 «[IpubnuxéHHoe BBIYMCICHUE ATIHH
KPUBBIX U IUIOIIAAeH GUryp»

03 [Tpaktuyeckas pabora no reme «Ilonck
MakcuMyMa (MUHHUMYMa) QYHKIIAN
O6paboTka CUMBOJIbHBIX JIaHHBIX.

04 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX

95 CTPOK: pa30ueHue CTPOKH Ha CIIOBA 1O
pOoOEIbHBIM CUMBOJIAM
ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: ITOMCK MOJACTPOKU BHYTPH TaHHOU

CTPOKH; 3aME€HA HaWJICHHOW MOJICTPOKH
Ha JIPYTYIO0 CTPOKY




97

98

[IpakTrueckas paboTta 1o Teme
"OOpaboTKa CTPOK C UCTIOIB30BAHUEM
GyHKUIMi cTangapTHON OMOITHMOTEKN
A3bIKa IPOrpaMMHUPOBaHUS"

['enepanust cJ10B B 3a1aHHOM aji)aBUTE

99

MaccuBBI U IOCIIEN0BATEIBHOCTH YHACE.
[IpakTuyeckas pabora o Teme
"3anoiHenue Mmaccuna"

0.5

100

101

102

O0600mEHHBIE XapaKTEPUCTHKU MAaCCHBA

JIMHEeWHbIH ITOMCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora mo reme
"JINHEWNHBINA ITOMCK 3aJaHHOrO 3HAUCHUSI
B MaccuBe"

[TpakTuueckas padota no teme "llonck

MHUHHMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YMCJIOBOM MaccuBe"

0.5

103

CopTupoBka 0OJHOMEPHOIO MacCHBA.
[IpocTbie MeTO/IBI COPTUPOBKH.
[TpakTuyeckas paborta o Teme
"ITpocThie METOIBI COPTUPOBKU MaccHuBa'

0.5

104

CoptupoBka ciusiHueM. beicTpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [TpakTrueckas pabota 1mo
teMme "bbicTpas copTupoBka Maccusa"

0.5

105

106

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabora o reme
" JIBOMYIHBIN TTOUCK"

JIByMepHbIe MacCHBBI (MaTpPHUIIbI)

0.5




107 AnropuT™MbI 00pabOTKH MaTPHII 1

108 Pemenue 3anau ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KomnberoTepHas BEpCTKa TEKCTa 1
[IpakTuueckas padora o teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dopmymnamu"

112 HNHCcTpyMeHTBI pelieH3UpPOBaHUS 1

113 [IpakTuyeckas pabora 1o Teme ! |
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
O6naunbie cepBuckl. KosnexkruBHas

114 pabora ¢ tokymentamu. IIpakTuueckas ! 0.5
pabora no teme "KomnnexktuBHas padbota ¢
JTOKyMeHTaMu"

115 Amnanu3 ngaHgeix. bospiye nanHeie 1

116 MarmunaHoe o0yueHune 1

17 AHamn3 JaHHBIX C IOMOIBIO |
AIIEKTPOHHBIX TAOJIHUIL
[TpakTuyeckas pabora no reme "AHanus

118 JIAHHBIX C TOMOILBIO JIEKTPOHHBIX 1 1
Tabaur"
[Toctpoenue rpadukoB pyHKIUHA.
[IpakTuyeckas pabora o Teme

119 "HarnsgHoe npecTaBieHUe pe3yabTaToB | 0.5

CTAaTHCTUYECKON 00pabOTKH TaHHBIX B
BUJIE JUArpaMM CpPEACTBAMHU PEAAKTOPA
AJIEKTPOHHBIX TabmuUIr"




Jlunuu tpennaa. [Ipakruueckas padota mo

120 teme "[lonOop nuHUM TpeH.a, 1 0.5
IIPOrHO3UpOBaHUE"
[Ton6op mapamerpa. [IpakTnueckas

121 pabora novTeMe "UucneHHoe penieHue 1 0.5
yYpaBHEHUH ¢ OMOIIBIO ToAO0pa
napametpa"
OnTumu3zanus Kak MoMCcK HauIy4dlIero
pellIeHus B 3aJaHHBIX YCIOBUSX.

122 [TpakTrueckas paboTta 1mo Teme 1 0.5
"PereHue 3a1a4 ONTHUMHU3ALIUHU C
MTOMOIIIBIO AJIEKTPOHHBIX TaOIHUIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOe Bpemst 1

127 PesepBHOE Bpems 1

128 PesepBHOe Bpemst 1

129 PesepsHOe Bpems 1

130 PeszepBHoe Bpems 1

131 PesepsHOe Bpems 1

132 PesepBHOe Bpemst 1

133 PeszepBHOE Bpems 1

134 PeszepBHOE Bpems 1

135 PesepBHoe Bpems 1

136 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kourpoubnbie IIpakTHyeckue f:syqe}mﬂ :Iﬁ[(};l;OBaTeJILHLIe
padoThI padoThI pecypenI
KomuuectBo nndopmarim 1
AJTOPUTMBI CKATHSI TAHHBIX 1
Anroput™ Xadpmana 1
[TpakTuueckas pabota mo Teme "CxaTue
4 JAHHBIX C ITIOMOIIBIO AIITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
ANTOPUTMBI CXKATHS JAHHBIX C TOTEPSIMU.
6 [IpakTuyeckas padora o Teme "CixaTre | 0.5
JTaHHbIX ¢ noTepsMu (anroputmsl JPEG, '
MP3)"
CxopocTh nepeiaun JaHHBIX 1
IToMexX0yCTOMYUBBIE KOJIbI 1
9 [IpakTuyeckas pabora o Teme | |
"ITomexoycToifunBbie KOJbI"
Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbIN 2 dexT. 1
VYrpasnenue Kkak HH)OPMaLMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mojenu 1 MOJETMPOBAHUE 1
12 ['padbr 1
13 Pemienue 3a1a4 ¢ momo1sio rpagos 1




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTruueckas padota mo teme "l[lonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanuein”

17 CpencrBa HCKYCCTBEHHOTO MHTEIICKTA

13 [IpakTuueckas padora o Teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanuzanus NOHIATUS AITOPUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCaabHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTrueckas paboTa 1o Teme

20 "CocraBiieHHE IPOCTON MPOrpaMMBbl 151
MamuHbl Thropunra"

21 Mamuwuna Ilocra

22 Hopwmanbhsbie anropugmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE

23 3a1a4yM. 3a1aya OCTaHOBA.
HeBo3M0OXHOCTE aBTOMATHYECKOU
OTJIAJKU IPOrpamMm

24 CoXHOCTb BBIYUCIEHUI
[Torck pOCTHIX YKCEN B 3aJJaHHOM

25 JIMara3oHe ¢ MMOMOIIBIO AITOPUTMA
«pemeto DpatocheHa

26 [IpakTuueckas padora no Teme "[lonck

MIPOCTHIX YHCEN B 33/IaHHOM JHarna3oHe"




27

28

MHoropa3psiAHbIe TIeTIbIe YHCIa, 3a/1a91
JUIMHHOU apu(METHKH
[IpakTHueckas paborta 1o Teme

"Peann3anys BLIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIaMK"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
0TOOpaxeHwus ). XAMI-TaOIHUIIBL.
[Toctpoenue andaBUTHO-4aCTOTHOTO
CJIOBaps IS 3a/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora 1o Teme
"TlocTpoenue anhaBUTHO-9ACTOTHOTO
cioBaps 71 3aJJaHHOIo Tekcra'

31

32

33

AHanun3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeabHOCTEH MO
nrabiony. PerynspHbie BRIpaKCHHS.
YacTOTHBRIN aHATN3

[IpakTrueckas pabora mo reMe "AHanus
p p
TEKCTA Ha €CTECTBEHHOM SI3BhIKE"

Crexu. AHanu3 NpaBUIbHOCTH
CKOOOYHOTO BBIPAXKEHHS

34

Boruncnenue apupmMernyeckoro
BBIPaXXEHMUSI, 3alIICAHHOTO B
nocTduKcHOU Gopme

35

[TpakTrueckas paboTa 1o Teme
"Boruncnenue apupMeTHieckoro
BBIPQ)KEHUSI, 3aIMCAaHHOTO B
nocTdukcHou Gopme"




36

37

Ouepenu. Mcnonb3oBanue ouepenu s
BPEMEHHOI'0 XpaHEHUS JaHHBIX

[IpakTrueckas paboTta 1mo Teme
"Ucnonb3zoBanue ouepenn"

38

Hepesbs. Peannzanus aepeBa ¢ IOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J[BOoHUHBIE
(bunapusie) nepeBbs. [locTpoeHue nepesa
JUTSL 33IaHHOTO apu(METHYECKOTro
BBIPAXKCHHS

39

[IpakTuyeckas pabora 1o Teme
"Ucnons3oBanue 1epeBbEB s
BBIYUCIICHHS apH(PMETHICCKUX
BbIpaKeHUM"

40

41

42

43

PexypcuBHBIe anroputMel 00X0za JepeBa.
Hcnonp3oBaHue cTeka U o4epeu JUist
o0xoza nepesa

PexypcuBHbIe anroputMel 00Xo/a JepeBna.
Hcnonp3oBaHne cTeka U o4epenu s
o0xoma nepena

Anroputwmsl Ha rpadax. [Toctpoenue
MHUHHMaJIbHOI'O OCTOBHOIO JiepeBa
B3BELLICHHOT'O CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

44

KonngecTBo pa3IMuHBIX TyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada




45

46

Aunroput™m JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Bpruncienue JUIMHBI KpaTyauilero myTa
MEXy BeplIInHaMu rpada (aIroputm
Hetikctpsn)"

47

48

49

50

Anropurm ®noiiga—Y opiaia

3aaqu, pemaemMple ¢ IOMOLIbIO
JUHAMHAYECKOT0 IPOTPaMMHUPOBAHUSA:
BBIYHMCIICHHE PEKYPCUBHBIX (DYHKIIUI

[TpakTrueckas paboTa 1o Teme
"BoruncneHne peKypCcuBHbBIX (PYHKIIUN C
MOMOIUIbIO JUHAMUYECKOTO
nporpaMmupoBasus”

38.,[[21‘11/1, peuracMbIC C ITIOMOIIbBIO
JUHAMHUYCCKOI'O ITPOrpaMMHUPOBAHMA:
MOACYET KOJIMYECTBA BapHUaHTOB

51

[Tpaktrueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHYECKOTr0 porpaMMupoBaHus”

52

53

54

3amauu, penaeMbie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHI
3aa4U OIITUMHU3AIINU

[TonsiTre o mapaaurmax
nporpammupoBaHusi. O030p SI3bIKOB

IPOrpaMMHUPOBaHUS

[Tonsatue 06 06BEKTHO-OPHEHTUPOBAHHOM
pOTrpaMMHUPOBAHUH




OO0BekTHI ¥ Ki1acchl. CBOMCTBA M METOBI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme
57 "Hcnonp30BaHNE TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0A
[TpaxTuueckas padota "Pa3paboTka
59 IIPOCTOM MPOTrPaMMBbI C UCIIOIb30BAHUEM 1
KJ1accoB"
Wukancymsimus. [paktudeckas paboTa o
60 teme "Pa3paborka kiacca, 0.5
MCIIOJIb3YIOUIEr0 MHKAMCYISALUI0"
61 Hacnenosanwue. [lomumopdusm
& [TpakTryeckas paborta o Teme |
"Pa3zpaboTka nepapxuu KjiaccoB"
Cpenpl ObICTpO# pa3pabOTKH MPOTPaMM.
63 [IpoextupoBanue uurepdeiica
MOJIb30BaTENs
64 [IpoexTupoBanue uurepdeiica
MIOJTb30BATENIS
65 Hcnonp3oBaHue TOTOBBIX YIPaBISEMbIX
3JIEMEHTOB JUIsl TOCTPOeHUs uHTepdeiica
[TpakTrueckas paboTa 1o Teme
66 "Pa3paboTka mporpaMMsl ¢ rpaduuecKkum 1

uHTepdeiicom"




H3ydeHue BTOPOro si3bIKa

67 porpaMMHUpOBaHUS

68 N3yuenune BTOporo si3bika
IpOrpaMMHUPOBaHUS

69 DTanbl KOMIIBIOTEPHO-MATEMATHUECKOTO
MOJICJIUPOBAHUS
Juckperursanus mpy MaTeMaTHIeCKOM

70 MO/ICJIMPOBAHUU HEIIPEPHIBHBIX
npoueccoB. MoenupoBaHUe ABUKECHUS

71 [TpakTnueckas paboTta 1mo Teme |
"MoaenupoBaHue IBUKECHUS"

MopenupoBanue OMOJIOTHYECKUX CHCTEM.

7 [IpakTuyeckas pabora 1o Teme 0.5
"MoaenupoBaHrue OMOJIOTHUECKHUX ’
cucrem"

MaremaTHUeCKHe MOJICIIH B SKOHOMMUKE.

73 BrruucnurenbHbie SKCTIEPUMEHTHI C
MOJICIISIMHA
BepositHocTHBIE MOaenu. [IpakTuyeckas

74 pabora o Teme "MmutanmonHoe 0.5
MOJICIUPOBAHUE C TIOMOIIBIO METO/1a
MomnTe-Kapno"

75 KoMmnbrorepHoe MOJENMpPOBaHUE CUCTEM
YIIPaBJICHUS

76 O0paboTka pe3ynbTaToOB KCIIEPUMEHTA

77 Tabmuunble (pensuoHHbIEC) Oa3bl TaHHBIX

73 [Touck, coptupoBka u GUIbTpaIHsL

JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JJaHHBIX.




3amnpocsl ¢ napamerpamu. Beruucnsembie
0JIs1 B 3aIIpOcax

IIpakTrueckas padota nmo Teme "Padora ¢

79 . .
roToBoO¥ 0a30i JaHHBIX"
MHoroTtabau4HbIe Oa3bl JaHHBIX. THITBI

80 cBsizel Mexay Tabnuiamu. Buemnuit
Kir04. L{eaocTHOCTD 0a3bl JaHHBIX
[IpakTuyeckas pabora 1o Teme

81 "Pa3paboTka MHOTOTAOIMYHOM 0a3bl
JTaHHBIX"

2 3anpockl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

23 [TpakTudeckas padbota o Teme "3armpock
K MHOTOTa0JIM4YHON 0a3e qaHHBIX"

84 31k ynipaBnenus nanasiMu SQL
[TpakTrueckas paboTa mo Teme

85 "VrpaBneHue JaHHBIMH C IOMOIIbIO
a3pika SQL"

26 Hepensimmonnsie 6a3pl JaHHBIX.
DKCTEepTHBIE CUCTEMBI

87 WNHTepHeT-npunoxenus
ITonsATHE O CEPBEPHON U KIUEHTCKOU

88 qacTax caita. TeXHONIOTUS «KITHEHT —
cepBep», €€ TOCTOMHCTBA U HEIOCTATKU

89 OcHoBnl s1361ka HTML

90 [IpakTuyeckas pabora Mo Teme

91

"CozniaHue TeKCTOBOM BeO-cTpaHUIIbI"
OcHossl s13p1ka HTML




92

OcHoBrl a361ka HTML

[IpakTuyeckas pabora o Teme
"Co3naHue BeO-CTpaHUIIbI, BKIFOYAIOIICH

93 . 1
MYJIbTUMEAUNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUIC0)"
OCHOBBI KaCKaJHBIX TAOJIHI] CTHIICH
94
(CSS)
[IpakTuyeckas pabora o Teme
95 "OdopmieHue CTpaHHIlbl ¢ TOMOIIBIO 1
KaCKaJHbIX TaOuI cTuieii"
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha si3b1ke JavaScript
98 ®opMmbl Ha BEO-CTpaHUIIE
[IpakTuyeckas pabora 1o Teme
99 | 1
O06paboTtka naHHbIX hopm"
100 Pa3menienue Be6-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aiioB Ha CalT
Kanpuposanue. Ucnpasnenue
101 nepcnekTuBbl. ['ucrorpamma. Koppekius
YPOBHEH, KOPPEKLIUs IBETA.
OO0eciBeunBaHKE IBETHBIX N300paKCHU I
BBoa n3o6paxxeHuil ¢ uCronb30BaHUEM
102 pa3IMYHBIX ITUGPOBBIX YCTPOMCTB. 0.5
[IpakTuyeckas pabora Mo Teme
"ObpaboTtka nuuppoBbix Gororpaduit”
Perymib. Pabora ¢ obnactsamu. @unbTpsl.
103 [IpakTuueckas padora no Teme "Perymn 0.5

udpoBbIX poTorpaduii"




MHorocI0iHbIC U300paKECHHS.

104 Texkcrosble cion. Macka cios. Kanansl.
CoxpaneHue BbIICICHHON 001acTH

105 [TpakTrueckas paboTa 1o Teme |
"MHorocoiHbIe n300pakeHus"
[MoxroroBka nitrOCTpanuil s BeO-

106 caiftoB. [IpakTuueckas pabota o teme 0.5
" AHUMHPOBaHHbBIC U300paKEeHUS"

107 Bekropnas rpaduka. Bekropuzamus
pacTpOBBIX U300PAKEHHIM

108 [TpakTrueckas paboTa 1o Teme |
"Bekropnas rpaguka"

109 [TpuHIMIBI TOCTPOCHUS U
pEeIaKTHPOBAHUS TPEXMEPHBIX MOJIEIeH
[IpakTuyeckas pabora o Teme

110 "Coznianue NpocThIX TPEXMEPHBIX 1
Mozeneit"

111 Cerounblie Mmogenu. Marepuansl

112 [IpakTuyeckas pabora o Teme |
"CetouHble Mmoaenun"

113 MoenvpoBaHre UCTOYHUKOB
ocsenieHus. Kamepsl

114 [IpakTuyeckas pabora Mo Teme |

"Pennepunr"

115

AnnutuBHbBIE TexHOTOTHH (3D-
MIPUHTEPHI)

116

ITonsiTHE O BUPTYaIBHOM PEATLHOCTH U
JIOTIOJIHEHHOM PEAIbHOCTH




117 Pe3epBHOE Bpemst 1
118 PeszepBHoe Bpemst 1
119 Pe3epBHOe Bpems 1
120 Pe3epBHOE Bpemst 1
121 PesepBHOE Bpems 1
122 Pe3epBHOE Bpemst 1
123 PeszepBHoe Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpemst 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpemst 1
132 PesepsHOe Bpems 1
133 PeszepBHOE Bpems 1
134 PeszepBHOe Bpems 1
135 PeszepBHOE Bpems 1
136 PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 136 36.5

[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
Pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJI@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3agad [0  BbIOpaHHOM

cricnuyain3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTent

1.3

ITormMmaHne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AlUU Pa3JINYHBIX BHIO0OB

uHpopMalun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMalnuy (3alUCh 4YHCEN B IO3UIMOHHOM CHUCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0X/IEHHUE BCEX MPOCTHIX YMCEIN B 3aJaHHOM
Juanas3oHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HMHCTPYMCHTAJBHBIX CPCICTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMU CBeEeHUSAMH O 0a3ax JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
WUCKYCCTBEHHOTO HMHTEJUIEKTa B pA3IUYHBIX OO0NACTAX; HaIM4He
MpeJICTaBIeHU 00 MCIMOIb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMYHbIX TPO(eCcCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3aJaHHOTO HATypaIbHOTO YUCIIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBIOJIHATH IPeoOpa3oBaHMs JIOTMUYECKUX BBIPaKEHUI,
UCTIONB3Ys 3aKOHBI aNreOphl JIOTUKHU; OMPEACTATh KpaTyaiiuil myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaym3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IENIb MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHMBATh aJEKBAaTHOCTb MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HATJISAIHOM

BUIC

22

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JaHHBIX
(mporHo3upoBaHue,  kiaccupukanus, — KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA Ka4eCTBa JaHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJIETH, NIpeoO0pa3oBaHUE JTaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlUA PE3YJIbTATOB
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YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHHWBAaTh M3MEHEHHE BPEMEHHU IE€pelaud NMpU HU3MEHEHUU

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U
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YMeHue cTpouTh KOJ, 00€CHeuMBAIOIMNA HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHne Hcnosib30BaTh MPU PEIICHWM 3aJa4 CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI MMOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJepXKalled 3alKich ITOT0 4YKCIA B MO3ULHUOHHOM CUCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanr B TO3UIIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PCIIATh HECIOXKHEBIC JIOTHYCCKUEC YPABHCHUA

2.7

YMeHue pemrath aJIroOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHBIX MyTed MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada)

2.8

YMeHMe UCII0NB30BaTh JEPEBbs IIPU aHATIU3€ U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiIeHUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKWCKa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPbI
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2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

IMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue onpenensaTh CIOXKHOCTh H3y4daeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIbKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMI

3a1a4u

Bnagenue yHHMBepCaldbHBIM SI3BIKOM MPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIH30BaTh OCHOBHBIE
VOPABJSIIONIME  KOHCTPYKIIMH;  YMEHHUE  OCYIIECTBIISITH  aHAIH3
NPEJIOKEHHOW  MPOTrpaMMbl:  ONpENessTh  pe3ylbTaThl  PadOThHI
MIpOrpaMMbl TIPH 3aJIaHHBIX UCXOJIHBIX JTAaHHBIX; OMPEIEIATh, P KAaKUX
WCXOJIHBIX JIAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPbIE MOTYT TMPUBECTH K OIMOKe B pabdore
nporpaMMbl;  (OPMYIUPOBaTH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOTO KOoa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM Il U3Y4YCHHs  S3BIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE ANTOPUTMBI 00paboTku quCell, YU CIIOBBIX
MIOCJIEI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIa B BHJE
Habopa TMPOCTBIX COMHOXHUTENEH; HaxXxOXXICHHE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYpaIbHOIO YHUCIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHYeCcKOro, MHHMMAJIbHOTO M MaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JUYHBIX THUIIOB C Y4YETOM OTPAaHMYECHUH Ha JMANa30H HX
BO3MOJKHBIX 3HAUEHUI, NMPUMEHSATh MPH PEUICHUU 3a1a4 CTPYKTYphbl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpEeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 17151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pazpaboTKe MporpaMm




OMONIMOTEKH noamporpamMM; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAAKH

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToA0Op JIMHUK TPEH/IA, PEIICHHE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOMWYHBIC (PEISIIIUOHHBIC) Oa3bl JAaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie
1.1 BbIuKcieHus. MHOTonporeccopabie cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUKIIBI TOCTPOEHUSI M allapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tpotokomnsl creka TCP/IP. Cuctema nomennbsix umén. Paznenenne IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHuss U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHo mnamstu. LllaGnonsl ans omucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBUCUMOCTb BpPEMEHHM IepeJayd  OT

1.4
MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

[IudpoBanue nanabIx. CHMMETpUYHBIE U HecuMMeTpu4HbIe TG pbl. [ndpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bonsromue oOHapyKUBaTh M HCIPABIATh OLIMOKH, BO3HHMKAIOIIME
1.6 pu nepenade qaHHbIX. Paccrosaune XamMunra. KoaupoBaHue ¢ TOBTOPEHHEM

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

JIBouuHoe  KoaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
21 JlexogupoBaHue COOOIIEHUH, 3aITMCAHHBIX C TOMOIIBIO HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKe KosinyecTBa WHGMopMmauuu. EnuHUIb!
2 U3MepeHus: KoiudectBa HHpopMmanuu. AuaBUTHBI TOAXOX K OLEHKE
Kolyu4yecTBa HMHQPOpMalUuu. 3aKOH aJAUTUBHOCTH HH(popmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWMCTBAa ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO TP B 3aIUCH, TPU3HAK JIETUMOCTH YHCJIa HA OCHOBAaHUE CUCTEMBI

CUHCIICHUS. AJIFOpI/ITM nepepoja IMejoro 4ucjia wus P-vgHoi cucteMsul

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM MepeBojia KoHeuHo! P-uuHoil npobu B
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2.5

JECSTUUHYIO. ANTOPUTM IEpPEBOJA LENOr0 4Hcia U3 JECITUYHOM CHCTEMBI
cuuciaeHus B P-uunyto. IlepeBon xkoHeuHOM necsaTU4HOM ApoOu B P-nunyto.
JIBonuHasi, BOCbMEPUYHAs U IIECTHAALIATEPUYHAs CUCTEMBI CUHMCICHUS, CBA3b
MEXIy HHMMU. ApHpMETHYEeCKHE OIepaluy B MO3ULMOHHBIX CHCTEMax
CUHCIICHUS

TponuHass ypaBHOBEIICHHAas CHUCTEMAa CUYUCIECHHs. JIBOMUYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OpHoGaiiTHbIE KOJIUPOBKHU.
Crannaptr UNICODE. Koauposka UTF-8. Omnpenenenue nHpOpMarmoHHOTO

00bEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX NPU 33/JaHHBIX Pa3pelIeHUH W TIIyOMHE KOIUPOBAHUS
ugeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMaLMOHHOIO
00BéMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC JHUCKPCTU3AIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHe BbICKa3bIBaHUS. BrICKasbIBaTeIbHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTH. Jlornyeckue BbIpaKEHUS.
Jlornueckne ToxnecrBa. Jlornmueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHsI U CUCTEMBI yPaBHEHUM.

Jlornueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUHI OT KOJIMYECTBA ApIyMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUSA 110 Ta6.HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »neMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHoropa3psaaslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJlaHHOMY JIOTHYECKOMY BBIPQKEHUIO. 3aIlliCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenun u moxaenupoBanue. llenmn monpenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaTOB MOJACTUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPUATHS YEJNOBEKOM. ['padudeckoe TMpeAcTaBIeHUE MaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpH OTpaHUYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT.
JIBOWYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEIL.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuit, apudMeTHUECKHH U
uukiaudyeckuii capuru. llludpoBanue ¢ momoupl0 MOOUTOBOI omepauu

«uckirovaroee MJINy

IIpencraBieHue BELIECTBEHHBIX YHMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOopsAoK yucrna. Jlmama3oH 3HaueHWi BeIIeCTBEHHBIX yucend. [IpoGiembl
XPAHECHMS BEIIECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
pa3psaoB. BelnonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

OIInOOK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IyTH MEXJAy BepUIMHaMu rpada, OIpelesieHHe KOJIU4ecTBa
pPa3IMYHBIX IIyT€d MEX]y BEpPIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl 00xoja nepesa.
[IpencraBienue apupMeTndecKX BhIpaKEHUI B BUe JiepeBa. Mcnonb3oBaHue

rpadoB 1 IepeBbEB MPU OMKUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BLII/II‘pLIIJ_IHI)Ie 1 NPOUTPLINIHBIC TO3UITUN. BLII/Il"pLIIJ_IHHe CTpaTeruu

CpenctBa  MCKYCCTBEHHOIOo — MHTeNsiekTa. MaeHTudukanus ¥ MOHUCK
n300pakeHui, pacro3HaBanue Jull. Vcrnoab30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOy4aromMX  cucreMax. lcronb3oBaHHMEe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Benieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI TIOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpemsi paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
aCUMIITOTUYECKOW CIIOKHOCTH AITOPUTMOB. AJTOPUTMBI OJUHOMHAIBHOU
cioxkHoctu. IlepebGopHbie anroputMmsel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

peLIeHus ONHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3INYHYIO CII0KHOCTb
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Omnpenenenre BO3MOXKHBIX PE3YyJIbTaTOB pabOThl MPOCTEHIINX aITOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENIBHBIX aNropuTMoB. OmnpeneneHue

UCXOJHBIX TAaHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JIaTh TpeOyeMblil pe3ysIbTar

34

3.5

3.6

AnroputMbl 00pabOTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX
cUCTeMaX CUMCIEHHUsA: pa3OueHHe 3aluCh YHuClla Ha OTIENbHble LUQPBI,
HaxXOXJCHUE CYMMBbl U TNpoM3BeleHUs LU(p, HAXOXKIEHHE MaKCUMalbHOU
(MHHHMAITEHOW ) U PHL.

[IpencraBnenue uuciaa B BUAE HaOopa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMS B cCTeleHb. [IOMCK MHPOCTBIX YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC 4YKncila, 3aaadu I[.]'IPIHHOﬁ apI/I(1)MeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCITICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUECKHe. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHammxcs B (aiinax. TeKcToBbIe U TBOUYHBIE (DAiIIbI.
daiinoBsie nepemMeHHble ((aitnoBeie ykazarenn). Urenue u3 (aiina. 3anuce B
daiin.

Pazouenue 3amaun Ha moazanaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHuA

3.7

3.8

3.9

Pexypcus. PexypcuBHble nponenypsl u ¢GyHkiuu. Vcnonabp3oBaHue cTeka A

opraHu3anu peKypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UMcIeHHble METO/bI
pelleHns ypaBHEHHWiIl: MeToJ mepedopa, METOJ| IOJIOBUHHOIO JEJEeHUs.
[Tpubnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYTOJIbHUKOB, METO TpaIenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M

IIOJIOBHHHOT'O ACJICHUS

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKa
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MPOOETbHBIM CHMBOJIAM, IOMCK
MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IOJCTPOKH Ha JPYTYIO
cTpoky. ['eHepanus Bcex €JIOB B HEKOTOPOM an(aBHUTE, yIOBIETBOPSIOIIMX
3aJaHHbIM orpanudeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. BerunciaeHue 0000MEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCI0BOM oCICaA0BaTCIbHOCTHU
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(cyMMBI, TIpOW3BENEHHs, CPEIHEro apu(pMeTHdyecKoro, MUHHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JIIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCJIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro maccua. I[IpocTbie METOABI COPTUPOBKU
(Meron my3blpbKa, METOJ BbIOOpa, COpPTHpPOBKAa BcTaBKaMu). CoOpTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (asroputm QuickSort). JIBomdHBIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOPUTMBI O00pPaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOWCK DJIEMEHTAa B ABYMEPHOM MAaCCHBE, BBIYHCICHHUE MaKCUMyMa
(MHHHMYMa) U CYMMBI 3JIEMEHTOB JByMEPHOT'O MAaCCHBA, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XAII-TaOJUIIBI.

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

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUs. BpruncieHue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBanue ouepeu sl BpeMEHHOTO XpaHEHUs! TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpaq)a. KommuectBo Pa3INYHBIX
nyTeil MeXay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOrO
BbIpakeHUs. PekypcuBHBIe aliropuTMbl 00xoa aepesa. Mcnonap3oBanue creka

¥ odepeu it 00Xo/a 1epena

3.16

3.17

JlnHamMuueckoe mporpaMMHpPOBaHUE KaK METO/] PELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a41 OIITUMH3allUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

WNukancynsnus, HacleJoBaHue, TOTUMOpHU3M

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: IPOTHO3UMPOBAHUC,

Knaccuukanus, KilacTepusanus, aHajau3 OTKIOHeHuH. IlocienoBaTenbHOCTh




4.2

4.3

pelIeHUs 3a/1a4 aHaIn3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp M (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpaMmmMHbie
cpeacrtBa U WHTepHET-CEpBHUCHI Ui 00paOOTKUM M TPEICTABICHUS JaHHBIX.
Bonpmme nannpie. MammaHOE 00yueHue

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOJIUI. BhIYMCIeHHE CyMMBI,
cpenHero  apudMeTH4YecKoro, HamOOJbIIero (HAaWUMEHBINEr0) 3HAYCHHS
nuanazoHa. Beramcnenne kod((UIMEHTa KOPpENUUud IBYX PsIOB JaHHBIX.
[TocTpoeHne CTONOYATHIX, TUHEWYATHIX M KPYroBhIX auarpamm. [locTpoeHue
rpadukoB  ¢yaknuid. [logbop  nmMHMM  TpeHAa, peUmICHHE  3ajad
MIPOTHO3UpPOBaHMs. PellieHre 3a7ay ONTHMHU3ALIUU C TIOMOIIBIO JICKTPOHHBIX

TabJIUIL

JluckpeTu3anus TpH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUs. MonenupoBaHue OHOJOTHYECKUX
cucreM. MaTemMaTu4yeckue MOJEId B OKOHOMHUKE. BbIUMCIUTEIbHBIE
AKCIEPUMEHTHI ¢ MozenaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTon
HaUMEHBIINX KBaJpaToB. OIlIEHKa YHCIOBBIX I[MapaMETPOB MOEIHUPYEMbIX
O00BEKTOB W TMpOIlecCOB. BoccTaHOBIEHHWE 3aBHCUMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOCTHBIE MOJICIIH. Metonnl Momnte-Kapio. HMutanmontoe

MozenupoBanre. CHCTEMbI MacCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensiuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTHUITHEIX 00bekTax. [loie, 3amuce. Kirou Tabmunpl. Pabora ¢
rotoBoil 6a30il gaHHBIX. 3amosiHeHue Oa3bl naHHBIX. [louck, copTupoBKa U
(buIbTpaIus JaHHBIX. 3alPOChl Ha BEIOOPKY JaHHBIX. 3alPOCHI ¢ TapaMeTpaMH.
Brrancinsiemble mosisi B 3ampocax.

MHuorotabiauunble 6a3bl JaHHBIX. THUIBI CBSA3EH MeXTy TabiuiiaMu. BHernrHmit
kio4u. [lenoctHocTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornaBienue. IIpaBuiaa  IUTUPOBAaHUS  MCTOYHMKOB U O(opMieHuUs

OoubmorpauIecKux CChUIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
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* Uudpopmatuka (B 2 yactsx); yriayonenHoe ooyuenue 10 kmace/ [Tonsikos K.1O.,
Epemun E.A., O6miecTBoO ¢ orpaHn4YeHHON 0TBeTCTBeHHOCThIO « BUTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «I31aTENhCTBO
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* Unudopmaruka (B 2 yacTsx); yriayonennoe odyuenue 11 kmacce/ Ionsikos K.1O.,
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JlabopaTopus 3HaHUI»; AKITMOHEPHOE 00111ecTBO «I31aTENbCTBO

«IIpocBemenune»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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