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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yriryOoa€HHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHWA K pe3yJbTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEro  OOIIEeTo
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke QenepanbHOil paboueit
IPOrPaMMbI BOCITUTAHHS.

[IporpaMmma 1o wuHpopMaTHKe AT TPEACTABICHHWE O IIeNAX, OOIIeH
CTpaTernd OOYy4YCHHs, BOCIHTAHWS W Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yueOHoro npeamera «MHdopmaTka» Ha yriyOJnEHHOM YpPOBHE, yCTaHABIMBAET
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, peaycMaTpUBacT ero
CTPYKTYpUPOBaHHUE 1O pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3y4deHus), 1aéT NPUMEpPHOE pacHpeesieHne y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyemylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUarOIUXCSl.

[TporpamMMma 1o uHGOpMaATHKE ONpEAEIIAeT KOIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXI0TO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrecranuu). [IporpamMmma no undopmaTike sBISETCS
OCHOBOM Il COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Yy4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HW3ydYaromien
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COIUATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATUKM UM HUH(DOpPMALMOHHON
JESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsS CpeIHEro 00Iero o0pa3oBaHUs SBISAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuXxcsi B 00iacTu
uHGOPMATUKA U WH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha CojepKaHue Kypca WH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETAlUI0 U 000OIICHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOTO  yYpOBHS H3yudeHHsT ydeOHOro mpeaMmera
«UHdopmaTtuka» OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymned MpoPecCUOHATIBHOW JIEITENbHOCTH KAk B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHas 00JacTh, Paclo3HABaHHWE COOTBETCTBYIOIIMX UM
PU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4yaeMOol peIMETHON 00JIacTH;

YMEHHE penlaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE JUI1 MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTAapHs JaHHOU
npeaMeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM 00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JacCTAMU
3HAHUM.

B pamkax yriayO0ia€HHOro ypoBHS M3y4€HHs MHPOPMATUKH OOeCeunBaceTCs
LeJIeHANPABJICHHAs] TIOJIFOTOBKA OOYyYarOUIMXCS K MPOJIOJDKEHHUIO 00pa30BaHUS B
OpraHu3alusax  MOpo(eccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHHUAIBHOCTSIM,
HEINOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
mporpaMmMHasi MHXeHepus, HHPOPMaIMOHHAs 0e30MacHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEJJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TEXHOJIOTHH, CHUCTEMBI PaCIpEeAeIEHHOIO PEECTpa, TEXHOJOTHH BUPTYyaJbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro mnpeamera «HudopmaTuka» Ha
yrIIyOJE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecCIieueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOIIErOCS MHPOPMAIIMOHHOTO 001IecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3M ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HWHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

chOpPMHPOBAHHOCT, YMEHHMM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPHUTEPUSMH OLICHHBAaHUS M CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOr0, MPUPOIHOTIO,
SPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX M STUYECKUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIPpOCTpaHEeHHE HH(OpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
HCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopMaTuka» BBIAEISIOTCS YEThIpE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(QPOBOrO OKPYKEHHMs, BKJIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30IaCHOCTH.

Paznen «Teopernueckue OCHOBBI HH(pOPMATHUKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETUPOBAHHS.

Paznen «Aaropurmbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBAIIEH  BOIPOCAM
npuUMeHEHUsT WHGOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTn30BAHHBIX B MPHUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJis pPEeLIeHUs
MPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepkanuu ydeOHoro mpeamera «ubopmaTikay
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOIAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh NMPEJIOKEHBI I U3yUYECHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOn€HHpld  ypOBEHb UW3Y4YeHUS WHPOPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyOJEHHBIM ypOBEHb H3yYeHUs
uH(popMaTUKU 00ECIeYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUAIbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHMA ¥ WH)XCHEPHBIE
CHEUUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHA/IAX U Cllaye
EauHoro rocyiapcTBEHHOTO 3K3aMeHa 1o UH(POpMaTHKe.

[TocnenoBaTeNbHOCTh M3YUYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOydYeHHUs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U MTOYPOUHOTO MJIAHUPOBAHMSL.

OO611ee YnciIo YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3yueHus HHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 1yacos (4 gaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posBasi rpaMOTHOCTH

TpeOoBaHusT TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJroBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOMCTB. [IpsiMoil nocTyn Kk mamsTy.

OCHOBHBIE  TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHM.
[TapaitenbHbie BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOr0o o0ecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepalnroHHBIC CUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTpoucTtB. MHCTamusiuuss W JEUMHCTAULALIUSA  OPOTrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjioB B
noyroBpeMeHHoi namsty. [llabmons! 1uis onucanust rpymn (aiios.

[Iporpammuoe obecnieuenue. JIuneH3upoBanue MpPOrpaMMHOTO 00eCTICUeHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBJIMBaeMas
3aKOHOIaTeNnbCcTBOM Poccuiickorn @enepaniiy 3a HEMPABOMEPHOE MCIOJIb30BAHUE
IPOrpaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKombI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiblo Macok nonacereid. CereBoe
agMuUHUCTpUpOBaHue. [loilyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hanuuus CBA3U C y3i0M ceTth. OmnpeneneHue MapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetu  Uurtepner. CepBuchl  HMHTepHeTa.
["eonnpopMaIMOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OMIIETOB U TOCTUHMUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCIyrd. CoLMaTbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBHja NOBEAEHUS B KubOepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosyueHHoM nHpopmanuu. OTKpHITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrMi. OOume mpodyieMbl 3aliuThl
uHpopManuu ©  HH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
uHpOpMallMl B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMAaTHU3MPOBAHHBIX
uH(popManMoHHbIX cucTemax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBEHOW MHPOpMAIUK, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHOCHOE MpOrpaMMHOE OOECIEUYEHHE U CIOCOOBI
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [TaponbHas 3ammTa apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHUQPHI.
[udper npoctoii 3amensl. [lludp Lezaps. [udp Buwxenepa. Anroputm
mudposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle u 3HaHus. MHQOpMalMoHHbIE Npolecchl B MPUPOJE,
TEXHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTU3alu MH(popManuu, MpeAHa3HAYEHHOW ISl XpaHEHHUs, MNepeiaud Hu
00paboTKH B IM(PPOBBIX CUCTEMAX.

JIBonuHoe KOogupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. EnvHMIIBI U3MEpeHHs KonuecTBa HHPpopMauuu. AndaBUTHBIA MOAXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCH  YHWCha:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTU YMCIAa HA OCHOBAHHUE CHUCTEMBI
CUMCJICHUA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yucia U3 P-U4YHON CHCTEMBI CYUCIICHHUS B
JECATHUUHYIO. AJITOPUTM MepeBoja KOHEUHOW P-uvHON npoOM B AECATUYHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA M3 AECATUYHOW CHCTEMbl CUUCIEeHHS B P-
nuyHyto. IlepeBox KOHEYHOW JAecATHUYHOW Japodou B P-uunyro. J[BonuHas,
BOCBMEpUYHAs U IIECTHAALATEPUYHAS CUCTEMBl CUHCIICHUS, CBSA3b MEXIY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUWA. TpondHas
YPaBHOBEIIEHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  uHQOpMAMOHHOTO  00BEMa
rpaUIeCKUX TaHHBIX MMPU 3aIaHHBIX Pa3pelICHUH U TITyONMHE KOIUPOBAHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnHWIBI MCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlornueckne Tto)kaecTtBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTHYECKHUX
BBIpaKCHUU. JIornueckue ypaBHEHUsI U CUCTEMbI YPABHEHUH.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJTMYECTBA apryMeHTOB. [1oHbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipaxkeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UCTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YuCel NpH OrpaHWYEHWH KOJIMYecTBa paspsanoB. llepenonHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEI.

[TobutoBbie normdeckue omnepamuu. Jlormdeckuii, apupMeTUUECKHH W
nukinyeckuit  capuru.  [lludpoBanue ¢ momompr0 MOOWTOBOM — Omepaiuu
«uckmmoyaroniee NI .

[IpencraBiieHrEe BELIECTBEHHBIX YKMCEN B IMaMATH KOMIBIOTEpA. 3HAyYaILas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEMIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpinosiHEHME omepanuii ¢ BENIECTBCHHBIMU YHUCIAMH, HAKOIUICHHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS] HCIOIHUTEISIMU M BBIYMCIUATENBHBIX alropurmoB. OrnpeaeneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AIITOPUTM MOXKET JaTh TPEOYEeMbIi pe3yJibTar.

Oranbel pemieHus 3aaad Ha KommbloTepe. MHCTpyMEHTaIbHBIE CPEACTBA:
TPAHCIATOP, OTJIATUUK, TpoumupoBIMK. KoMmumismus u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WNurerpupoBanHas cpena pa3paboTku. Meroabl OTIAAKA IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmui. OTmanounsii BeiBOA. [lomiaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxuble ycnoBus. Iluxkner ¢ ycimoBueM. [Llukiael 1O NEpeMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  IUKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIa C HUCIOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U MHCTPYKLUH JIJIS ITOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQPHI,
HaXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMATBHON) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM auanasone. [IpeacrasieHue
yucia B BUJe HAOOpa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXcs B ¢aiisiax. TekCToBbIC U TBOUYHBIC (Paiiibl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazaTenu). Utenwe u3 daina. 3amuch B
(aii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeaypbl U GyHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpolenypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBanue CTaHAapTHOM OMOJMOTEKH S3bIKa MPOrPaMMHUPOBAHMUAL.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynpHBINA IPUHIAII IOCTPOEHUS IIPOTPAMM.

Uucnennole Meroabl. TouHoe U NPUOIMKEHHOE pEIICHUS 3a/Jayu.
YucneHHble METOBI PELICHHs] YPaBHEHUN: METO] iepedopa, METO T TTOJIOBUHHOTO
nenenus. [IpubnmxéHHOE BBIYMCIECHUE JJIUH KPUBBIX. BbIUuncieHue miomaaen
buryp ¢ mMOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKM OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOT'O JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcCTpoeHHble  (QyHKIMH  SI3BIKa
POrpaMMHUPOBAHUS JJi1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW IMOJCTPOKM HAa JPYTYHO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel ¥ TOCIENOBATENBHOCTH 4YMceN. Bpruncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBA MJIM YUCJIOBOM MOCIEA0BATENbHOCTH (CyMMBI,
IPOU3BEIECHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0AHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputM QuickSort). J[BouuHBIH TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHBbIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKHA JTBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JIaHHBIM MIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpapun u rpammartukd. CpencrBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypuUpOBaHHbIE  TEKCTOBbBIC
nokyMmeHTel. CHocku, orjaBineHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0auyHble CEpPBUCHL.
Henoas mnepenucka. Pedepar. IlpaBuia 1uTHpOBaHHS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMmieHue crucka JIUTepaTyphbl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AnHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajdW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIacCU(pUKalus, KiacTepusalus, aHanmu3 oTkiIoHeHuil. IlocnegoBarenbHOCTH
pelleHus 3a7ady aHaJn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KayecTBa JaHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJN3alMs TaHHBIX, UHTEPIPETALMS pe3ysbTaToB. [IporpammHubie cpeactBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBICHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0yuyenue. HTeeKkTyalbHbIN aHaIu3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIBIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuxiuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHHM € TOMOUIbI0 TOJ0O0pa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIyYIIEero peuieHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudeHus. JlokanbHble M TJI00aNbHBII MHUHHUMYMBI IIE€JIE€BOM
¢yHkuuu. Pemenue 3a1ay oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIULL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIM4ecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH WHMopmaruu. Dopmyna Xaptiu. MHbopmanus U BEpOATHOCTS.
®opwmyna lllennona.

Anroputmbl  cxkatust JaHHbIXx. AsroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTrOpUTMBI CKAaTHS JAHHBIX C TMOTEPSMH. Y MEHBLICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIE HUen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepellauyd JAaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XapPAKTEPUCTUK KaHama CB3U. [IpuyunHbI
BO3HUKHOBEHHUS OMMUOOK TIpu Tmepenade JaHHbIX. Konbl, MO3BOJISIIOIINE
oOHapy>XUBaTh W WUCIPABJIATh ONMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cuUCTEMBI M HX B3auMoaelcTBHe. CHCTEMHBIN
addekrt. YnpapieHue kak nHGpopMalmoHHbli nporecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens MopennpoBanus. COOTBETCTBHE MOJAEIH
MOJEIIUPYEMOMY OOBEKTY WJIU TPOIIECCy, Meu MoaenupoBanus. dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YAOOHOM A
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbi. OcHoBHble noHsTH. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MATpUL CMEXKHOCTH, BECOBBIX MATPUL, CIHMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX 3a/7a4, CBS3aHHbIX ¢ aHanu3oM rpadoB (IMOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHamMu rpada, OmpelereHue KOoJuyecTBa
Pa3IMYHBIX IYTEHM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



HepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apu(pMETHUECKUX BBIPAKEHHUI B BHJIE AepeBa. [[UCKpeTHbIE UIpbI
JIBYX UTPOKOB C MoJHOW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
ONKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BBIUrphIIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKkTa. CepBHCHI MAIIMHHOTO IMEPEBOJA U
pacnio3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBUCHL. MmeHTH]HKaAIs u OUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatommuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOyyarouMx cucreMax. lMcnoiab3oBaHue MeTOA0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcnekTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopManuzanus ~ HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCAJIbHas MOAENb BerunciaeHun. Tesnuc Uépua—TwvropuHra.

OueHka CIIOKHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMIITOTHYECKOW  CIIOKHOCTH ~aJrOPUTMOB. AJTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl paznUUHBIX — aJIrOPUTMOB
peleHns OQHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBI aJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMEeTHKU.

CnoBapu  (accouMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHsI).  XO3II-TaOJIHIIbI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOIO BbIpaXKEHMs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonp3oBanue ouepenu 1jisi BpEMEHHOIO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOTO HEOpUeHTUpoBaHHOro rpada. KomamuecTBo paziuyHbIX
nyTel MeXay BeplUIMHAMU OPUEHTHPOBAHHOIO allMKIMYECKOro rpada. AJroputm
JIeWKCTpHL.

[epeBpa. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. JBOnUHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIe anroputMbl o0xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEKYTOUYHBIX PE3YyJbTAaTOB. 3aJauyd, PEIIAEMbIE C MOMOILBIO



JTUHAMUAYECKOTO TPOTPAMMHUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUAMH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOTrpaMMHupoBaHuU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
Wukarncynsanus, HacleJ0BaHue, TOJIUMOPHU3M.

Cpenbl  ObicTpoit pa3pa®oTku mporpamm. [IpoexTupoBanue uHTepderica
noib3oBatens. Vcnoyib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBanusi.  [lomstme o  mapamurmax
pOrpaMMHUPOBAHUSI.

NupopmanuoHHbIe TEXHOJIOIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJAEIHMPOBAHUS: MOCTAaHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJECIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHs. MoJenupoBaHue  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
AKCHEPUMEHTHI C MOJCIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaToOB.
OueHka 4YHCIOBBIX MApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccTraHoBieHuEe 3aBUCUMOCTEN MO pe3yJIbTaTaM KCIIEPUMEHTA.

BepostHocteie  mozenu.  Metoasl Monte-Kapno.  MMuranmonHoe
MojenupoBanue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 00BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
roToBOil 0a3o0if naHHBIX. 3amoiHeHWe 0a3bl JaHHBIX. [loWICK, cCOpTHUpOBKA U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChI C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MeXAy TaOaulamH.
Buemnuit kinrou. [{enocTHOCTH 6a3bl TaHHBIX. 3aPOChl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX.

NuTeprer-ipuiioxkenus. [loHaTre 0 cepBEpHON U KIIMEHTCKOM YaCTSAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamubix Tabmui ctwier (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Paspemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHsI — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaisbl.
Coxpanenue BbiienieHHONW obnacTu. [loaroroBka miumocTpamuii 1yist BeO-CalToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopusalius pacTpoBbIX H300paXeHU.

[IpyHIMOIBI  TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsable TexHonoruu (3D-nmpunrepst). Ilonarue o BupTyaiabHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX
yOCXKICHNUN, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JIESITEILHOCTH B IpOIECCe
peanu3anuu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIEAYIONUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaxaIaHCKOro BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa HW  TPaBOMOpSAAKA,  COOJIOJEHME  OCHOBOMOJAralmuX  HOPM
UH(OPMAITMOHHOTO MpaBa ¥ HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBRA;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas OCTETUKY HAy4HOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOIOTUH;

5) pu3nYecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeICTB MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JESITENIbHOCTH TEXHOJOTMYECKOM M COLUaIbHON
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO ICSITEIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HMHPOPMALMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl npodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
permeHus, B TOM YHCI€ C Yy4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTHKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U UHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIii MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHE IIEHHOCTU HAYYHOW JIeATEITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO AEATEIHPHOCTh HHINBHUIyAIBHO U B TPYIITIE.

B mporecce A0CTWKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYaIOMUXCS COBEPIICHCTBYETCS OMOIMOHATBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHUPOBATBCI K
HOMOITMOHAIEHBIM U3MEHECHHSIM | TIPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIIOYAIOIICH CTpeMJIEHHWE K JIOCTHKCHUIO 1EeTU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE JEUCTBUS, KOMMYHUKATUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATENLHO  (QOpMYyJNIMpPOBaTH U aKTyalIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [JIsi CpPaBHEHMS,
KJ1accupuKanuu u 0000IIeHHUS;

ONpENENATh LENN JIEATEIbHOCTH, 33JaBaTh MapaMETPbl U KPUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUN NEATEIbHOCTH;

KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUSX  PEAJBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh HABBIKAMU YUEOHO-MCCIIE0BATEIHCKOU U MTPOCKTHON JIESITEILHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HaHUS, €ro HMHTEPNpETAlNU, NPeoOpa3OoBaHUI0 U TMPUMEHEHUIO B PA3TUYHBIX
y4EOHBIX CHUTyallUsiX, B TOM YHCJI€ TPU CO3JaHUU Y4YEOHBIX U COILMAIbHBIX
MPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaIIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUU PEILICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE PpEUICHWS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEJICHAIIPABICHHBII TOUCK MepeHoca CPEJCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh TNEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M NPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIE€U, IpeUlaraTh OPUTMHAIbHBIE MOIXOAbl U pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIIKE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ I[OWUCK,  aHallu3, CUCTEMaTU3alHul |
MHTEPIPETALNIO HH(POPMALIUK Pa3INUHBIX BUIOB U (HOPM IMpeICTaBICHMS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4€TOM Ha3HAYEHUS
uHpopMauu U 1EJNEeBOM  ayJIUTOpUM, BbBIOMpas ONTUMAIbHYIO (GopMy
MPEICTABIICHUS U BU3yaJIU3al1y;

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

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHMEHBI, pecypcocOepexeHHsl, TMpaBOBBIX U  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYHICCTBJIATh KOMMYHHUKAIIMU BO BCCX C(l)ean KU3HU,

pacmo3HaBaTh HEBepOAJTbHBIE CpeACTBAa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalluil |
CMSATYATh KOH(JIUKTHI;

BJIaACTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyalunu,



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHIHOWM M WHIUBUIYaJTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOIbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAk JOT0O YJICHA KOJUIEKTUBA,

IPUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATh JEHCTBUS MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAOTO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NpodiieMbl € y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsM;

pacumMpsITh paMKH y4€OHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHUIH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO MOBBINIATH CBOW 0Opa30BATENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HUX pE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsi OICHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULIUU JPYTOro 4eJoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
PE3yNbTATHI:

BJIQJICHUE TPEICTaBICHUSIMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEH
IPOIECCOB B TPUPOJIE, TEXHUKE H OOIIECTBE, MOHITUAMH «HH(DOpMAIIH,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTbI  CHCTEMBD»,
«cucTeMHBIN A PeKrT», «MHDOPMAITMOHHAS] CHCTEMAY, «CUCTEMAa YIIPABICHUS»;

BJaJICHHE METOJaMU TMoucka uHopmanuu B cetd HHTepHeTr, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOTYICHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepU30BaTh OONbIINE JaHHBIE, TPUBOAUTH IPUMEPHI
UCTOYHUKOB HX TOJy4YeHMs] W  HAlpaBJICHHUs  HUCIOJIb30BaHUS, YMEHUE
KJIACCU(UIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHBbIX (MPOTHO3UMPOBAHUE,
KJIaccu(pUKaIus, KJIacTepu3alus, aHaIn3 OTKJIOHCHHIA), MIOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allHsl JaHHBIX, HHTEPIPETALUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB YCTPOHMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO oOOecredeHuss MAis peuieHus y4eOHbIX 3ajgad 1o
BBIOpaHHOU crieluanu3anuy;

HaJIMYUE NPEICTaBICHUNH O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKUIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



MOHMUMaHUE Yrpo3 HWHPOPMAMOHHON OE30MaCHOCTH, WCTOJIb30BAHKE
METOJIOB M CPEIACTB MPOTHUBOACHCTBHUS OSTUM yrpo3aM, COOJIOJICHUE Mep
0€30MacHOCTH, TPEAOTBPAIIAIOIIUX HE3AKOHHOE PAaCIPOCTPAHCHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30M1aCHOCTU U TMTHEHbI NPU padoTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMaHKE
MPABOBBIX OCHOB HCIIOJb30BAaHUS KOMIBIOTEPHBIX MporpamMm, 0a3 AaHHBIX U
paboTel B ceTh HTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3ALUU pA3JIMYHBIX BHJIOB
uHoOpMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aIuH,
YMEHHE ONpEeAeisaTh CPEAHIO CKOPOCTh MEpelauyd JaHHBIX, OICHUBATh
W3MEHEHHE BPEMEHM IepeJayud MpU HU3MEHEHWU HHOOPMAIMOHHOTO 00bEMa
JIAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE UCIOJIb30BaTh MPU PELICHUH 33]1a4 CBOMCTBA MO3UIIMOHHON 3aIUCH
Yyucell, aJITOPUTMA TTOCTPOCHHUS 3alIUCH YKCIa B TTO3UIIMOHHOW CUCTEME CUUCIICHUS
C 3aJJaHHbIM OCHOBAaHHMEM U TIOCTPOCHHMS UUCIIa MO CTPOKE, COoJepKallei 3amuch
ATOTO 4YHUCJa B TMO3UIMOHHOW CHUCTEME CYHUCJIEHHUS C 3aJaHHbIM OCHOBAHUEM,
yMEHHUE BBIMOIHATh apU(PMETHUYECKUE OIepalid B TMO3UIIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHITh MPEOOpPa30BaHUs JIOTHUYECKUX BBIPAKEHUN, HCIOIB3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKCHUE B
JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
WCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BIBAHHS, COACPIKAIIETO
MEPEMEHHbIE, PEIIATh HECIIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHU;

NOHMMaHuEe O0a30BbIX AJIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3amuch 4YMCesl B MO3UIIMOHHOM CHUCTEME CUMCIICHUS, HaXOXICHUE
BCEX MPOCTHIX YKCEN B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YyuCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), aITOPUTMOB NIOUCKA U COPTUPOBKH,
YMEHHE ONpPEACNISITh CI0KHOCTh M3y4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cymMmMuUpOBaHHUE DJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, TNepeOOpHbIE
aJITOPUTMBI, IBOMYHBIA TIOUCK) U MPUBOJUTH MPUMEPHl HECKOJBKUX aJTOPUTMOB
Pa3HOM CJIOXKHOCTH JJIs1 PEIICHUS OJTHOM 3a7auu;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaX JaHHBIX U
CTPYKTYypaX MJaHHBIX, YMEHHME HCIOJIb30BaTb OCHOBHBIC  YIIPABISIOLIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh aHaIu3 NPEAJIOKEHHOW MPOrpaMMBbl:
OTIPEICIISITh PE3YNBTATHl PA0OTHI MPOTPAMMEBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
ONpEeNENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJY4YEHUE YKA3aHHBIX



pE3yIbTaTOB, BBIABIATH JAaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
porpamMmbl, (HOPMYIUPOBATH MPEI0KEHUS TI0 YIIYUIICHUIO TIPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh JJICKTPOHHBIE TAOIMIIBI IJI1 aHAIN3a, MPEICTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIEHHE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHHUs, MOAOOp JUHUU TPEHJIA, PEIlCHUE
3aJlay MPOTHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIIIyOJIEHHOTO YpoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI — CIEAYIOIIHME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE€ MO3BOJISIIOT OOHAPYKUBATh U HCIPABIIATH OIIMOKU MPU MEpeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUuTMHUYECKUE 3a/aud, CBSI3AHHBIE C aHAIM30M TpadoB
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXKAY BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTEed  MEXAY  BEpIIMHAMHU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JACPEBhS MPH
aHalM3e¢ W TIOCTPOCHUU KOJOB M I TMpPEeACTaBICHUS apu(METHUUYECKHX
BBIpAXEHUMN, TTPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI 0 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIMTPHINTHYIO
CTPaTEruio UrpPhl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MPOrpaMm 0a3oBbIe
aJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MPOTpaMMax JaHHBIC PA3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JUAINA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPHI JJaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI JJII 00paOOTKHA YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MPU pa3pabOTKe MporpamMm OHUOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTIIAJIKA TIPOTPAMM B
cpezie MporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHE CO37aBaTh BeO-CTPaHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JdaHHBIX, WX CTPYKTYpe,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJH30BaTh TaOIMYHBIC
(pensuoHHbIC) 0a3bl JAHHBIX (COCTABISATH 3alPOChl B 0a3axX aHHBIX, BHITOIHATH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHICCKHUE MOJICIH JIIS aHaIN3a
O00OBEKTOB M TIpPOIEeCcCOB: (OPMYITUPOBATH IIEIh MOJACIUPOBAHUS, BBIMOIHATH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIE MOJCIUPOBAaHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABIAThH
pe3yabTaThl MOJCIUPOBAHUS B HATJISIIHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC HWH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIP30BAaHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTHH MCKYCCTBEHHOTO HHTEIUICKTa B PA3IMYHBIX O00IaCTSIX,
HaJIMYME TIPEICTABICHUH O Kpyre perraeMbiX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALNMUOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. lu¢gpoBasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnbrotepHsie cetu
1.4 HNudopmannonHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per dopman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no paszneny 40
Pasznen 3. Allroput™Msel M IpOrpaMMHUpPOBaHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
3.3 YucieHHble METOIBI
34 AAropuT™Mbl 00pabOTKH CHMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nu¢pposbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNudopmanus u nHGOpMaIOHHBIE
1.1 dopan opan 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MIpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
3.3 Be0-caiitbl 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Kontpoubnbsie IIpakTnuyeckue fll3y‘leﬂl/lﬂ :)Iﬁlil;l;onaTenbﬂue
padoThbI padoThI pecypes:
TpebGoBaHust TEXHUKH 0€30MACHOCTU U
| TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U |
JAPYTUMH KOMIOHEHTaMHU [IU(PPOBOTro
OKpY’KEHUS
) [TpuHIMIBI pabOTHI KOMIIBIOTEPOB U |
KOMITBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMU C TOMOILBIO HIMH. |
KoHTposiepsl BHEIIHUX YCTPOHUCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI |
IIPOLIECCOPOM
OmnepaTuBHas, TOCTOSTHHAS U
5 JOJTOBpeMeHHas aMsATh. KoHTpoIepbl |
BHEIIHUX yCTPOUCTB. IIpsamoii noctyn k
namsITu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE |
TEXHOJIOTUU
ITporpammHoe oOecnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPONCTB
2 CucteMHOe IporpaMMHOE oOecrieueHue. |

OHepaHI/IOHHHC CHUCTCMBI




Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE IPOrpaMMUPOBAHHE

10 WNHcTannsauus u JeMHCTaUTALNS
MIPOrpaMMHOTO o0ecreueHus
@aiinoBble cuctemsl. [IpuHIKBI

1 pasMenieHnst 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHoN namsaTh. [1[abnoubr mist
OMMCaHus Ipynin Qainon
3akoHogarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JTaHHBIX
[IpuHUKMIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certb HnTepHer

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestensHocTH B ceTn HTEpHET.

17 Cepsucsel MHTepHeTa. ['ocyjapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHsle nmporpaMmMHoe oOecriedeHne
U METOJ1bl 0OpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
" AHTUBHPYCHBIE POrpamMMbl"

21 Opranu3zanys JMYHOTO apXHuBa

nHpopmanuu. PezepBHoe KonupoBaHue.




22

Hap OJIbHAs 3allydTa apXruBa

[udpoBanue JaHHBIX

23

24

Anroput™m mudpoanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lInuppoBanue naHHBIX"

25

Wudopmanus, 1aHHbIC H 3HAHUS.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBe

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X0ommMoCTh TMCKpEeTH3auu
nHbOpMaINH, IpeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn u o0paboTKu B
IU(POBBIX CUCTEMAX

27

JIBonuHOE KOoaupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpHbIE KO/bI. JlekoarpoBaHue
COOOIIEHHH, 3aIIUCAHHBIX C ITOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHuis n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4YecTBa MH(OpMaLUu

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHUCIIEHUS B IPYTYIO

I[BOI/I‘{Ha}I, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuYHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMHU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUaTCpUiIHasA CUCTCMbI CUUCIICHU A,
CBA3b MCXKIAY HUMU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCIICHHAA CUCTEMA
CUHMCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaH CUCTEMa CHUCIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue n300paxeHHit

40

41

42

43

[IpakTnueckas pabota 1o Teme
"Jluckperusarus rpaguueckoin
uHpopmanun"

I[BeToBBIe MOENH. BEekTOpHOE
KoaupoBanue. Popmartsl (haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Konuposanue 3Byka. Onenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPY 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme




44

" luckpeTu3anus 3ByKOBOM uHpopMaru'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTH

Jlornueckue BeipakeHus. Jlornueckue
ToXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0INUIl HICTUHHOCTHA

[IpakTuueckas pabota 1o Teme

«HOCTpOCHI/Ie H aHaJInu3 T8.6J'II/II_I
HCTUHHOCTHU B TaOJIUYHOM IIponeccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpanun HalJg
MHOXKECTBaMH

Jloruueckue OIICpanru U OIICPalvi Hal
MHOXCCTBaAMU

3aKOHBI anre6pLI JIOTHKH. DKBUBaJICHTHBIE
Hp606pa3OBaHI/I$I JOTHUYCCKUX Bpra)I(eHI/Iﬁ

51

52

53

54

Jlornueckne YpaBHCHHUA U CUCTEMBI
YpaBHEHUI

Jlornueckue GyHKIUN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTHUYECKHUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTMUECKUX QYHKIUI

Kanonnueckue hopMbl TOrHYECKHX
BbIpakeHUI1. COBEpIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE HCTUHHOCTH

Jloruueckue 3J1€MEHTHI B COCTaBe




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropaspsaHbiit
CyMMAarop

56

57

58

59

60

[TocTpoeHue cxem Ha JIOTHYECKUX
3JIEMEHTaX. 3alKCch JOTUYECKOIO
BBIPA)KECHMS 110 JIOTUYECKOU CXeMe

MHUKpOCXeMBbI U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue LebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPaHUYEHUU KOJIMYEeCTBA
paspsaos. [lepenonnenue pa3psaHoit
CETKH

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKoOBBIN OUT. JIBOMYHBII
JOTIOJTHUTENBHBIN KOJI OTPULIATENbHBIX
qucen

[To6GuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

[udposanue ¢ MOMOLIHI0 TOOUTOBOMN
onepaunu «uckirovaromee MJIN»

Hpe[[CTaBJ'IeHI/IC " XpaHCHUC B IaMATU
KOMITBIOTEPA BEICCTBCHHBIX YHUCCIT

Brinonnenue onepauﬂﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX

64

[IpakTuueckas pabora no teme «M3yuenue




mopaspsAAHOro MalliMHHOI'O NpEACTaBJICHUA
OCJIbIX U BEICCTBCHHBIX YHUCEID»

65 AHaJIN3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHBIE CPEACTBA! 1
TPAHCIIATOP, OTIAMIUK, TPOPUITHPOBIIUK
Cpena nporpamMmmupoBanus. Kommumsius

67 Y MHTEPIIPETALHS TPOTPAMM. |
Bupryansneie mammnbl. MTHTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOTPaMM 1

69 Turmsl IepeMeHHBIX B SI3BIKE |
MIPOrPaMMHUPOBAHHUS

70 O06paboTKa LEeTbIX YUCEI 1

71 O6paboTka BEIIEeCTBEHHBIX YHCEI 1

72 Cry4aifHbie U TICEBIOCTyYaliHbIC Yncia 1

73 Bersnenus. CinoxHble ycI0oBUs 1

74 [uxsl ¢ ycnoBueM 1
[{uKIIBI 110 IEpEMEHHOM.

75 B3aumo3ameHs1eMOCTh pa3InyHbIX BHI0B 1
[IUKIIOB

76 O6paboTka HaTypaJIbHBIX YHCET C 1
HCIOJIb30BaHUEM ITUKJIOB
Haxox1eHne BceX MPOCThIX YHCEl B

77 3aaHHOM quanasone [IpakTuaeckas ! 0.5
pabora o Teme «Pemienne 3aga4 METOA0M '
nepedopay

78 WNuBapuaHT nukia 1




79

JlokyMeHTupOBaHUE IPOrpamMm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIMOTEKH

2 A3bIKa IporpaMmupoBanust. [logkirouenue
OMOIMOTEK MOAIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U GyHKIIUN)

84 [Toanporpammsl (rpouenypsl U (PyHKIUN)

g5 IIpakTuyeckas pabora o Teme
"Pa3paboTka nmoamporpamm"
Pexypcus. PexypcuBHble 00BEKThI

26 (ppaxraner). PekypcruBHbIE IPOLIEAYPHI U
¢byHkuuu. Mcnonp3oBaHue cTeka Jis
OpraHU3alK PEKYPCUBHBIX BBI30BOB

g7 [IpakTnueckast pabota 1o Teme
"PexypcuBHBIE TOANIPOrPaMMBI"

33 MoaynbHBIN IPUHLUI IIOCTPOCHUS
porpamMm

89 YucneHHble METOIbI

90 [IpakTnueckas pabota 1o Teme
«YHuceHHOE pellIeHHE YPaBHEHUI

91 Hcnonb30BaHue TUCKPETU3ALUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas pabota 1o Teme

92 «ITpubnmxEHHOE BRIUNCICHUE TJIUH

KPUBBIX U TUIOIIAAEH QUTyp»




93

94

95

[IpakTrueckas padota o Teme «Ilouck
MakcuMyMa (MUHUMYyMa) (QyHKITHN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJTOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AnropuT™MBbI 00pabOTKH CUMBOJIBHBIX

CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CHMBOJIAM

96

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJICTPOKU BHYTPH JAHHOU
CTPOKH; 3aMEHA HAlJICHHON NIOJICTPOKHU Ha

IPYTYIO CTPOKY

97

[IpakTnueckas padbora 1o Teme
"O06paboTKa CTPOK C UCIIOJIL30BAHUEM
(GyHKIUH cTaHJapTHON OMOJIMOTEKH SI3bIKA
MporpaMMUpoBaHus"

98

99

['enepanus ciioB B 3a1aHHOM alihaBUTE
MaccHuBBI ¥ TOCHEI0BATEILHOCTH YUCE.

[IpakTudeckas pabota mo Teme
"3amnonneHue maccusa'

0.5

100

101

102

OO60011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHEeMHBIN MONCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[IpakTuyeckas padora no Teme "[lonck
MHHUMAJIBHOTO (MaKCUMaJILHOTO)

0.5




3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocThie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota o teme "lIpocTeie
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusinueM. beictpas

104 COPTHUPOBKA MAacCHUBA (AJITOPUTM | 0.5
QuickSort). ITpakTrueckas padorta 1mo Teme '
"BeicTpas copTupoBKa MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1o reme 1 0.5
" JIBOMYIHBIA MTOUCK"

106 JIByMepHbIE MacCCUBBI (MaTpPHUIIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIIL 1

108 Pemrenue 3amau ananu3a qaHHBIX 1

109 CpencTBa TEKCTOBOTrO Ipolieccopa 1

110 KomnberorepHas BEpcTKa TEKCTa 1
[IpakTryeckas padora no Teme "BépcTka

111 JIOKYMEHTOB ¢ MaTeMaTUYECKUMHU 1 1
dbopmymnamu"

112 NHCTpyMEHTHI pEeLIEH3UPOBAHMS 1

13 [IpakTnueckas pabota 1o Teme 1 1
"MHOrocTpaHU4YHbIE TOKYMEHTHI"
Ob6naunble cepBuchl. KomiekTuBHast

114 pabota ¢ mokymeHntamu. [IpakTuueckas | 0.5
pabota no Teme "KosnektuBHas pabota ¢ .
JTOKyMeHTaMu"

115 AHamu3 ganHbIX. bosbline naHHbIe 1




116

117

MarmmnHoe oOy4eHne

AHanu3 JaHHBIX ¢ TOMOMIBIO AJIEKTPOHHBIX
TalJInI

118

119

[IpakTuyeckas padora o Teme "AHanuz
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
Tabmu"

[TocTpoenue rpadukoB QyHKITUH.
[IpakTnueckas pabota 1o Teme
"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTUCTHYECKOW 00paOOTKU JaHHBIX B
BUJIC IMarpaMM CPEICTBAMH pelaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logbOop nuHWK TpEeHIA,
IIPOrHO3UpOBaHue"

ITon6op mapamerpa. [IpakTuueckas padbota
110 TeMe "UncieHHOe pellleHne YypaBHEHU I
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4lIero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTuyeckas pabota no Teme "Perenne
3a/1a4 ONTUMHU3ALUHU C IIOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126
127

PesepBHOe Bpems

PesepBHOE Bpems

— | | | [




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
n/n Tema ypoxa Bcero Kontpoarmpie  IMpaxrueckue u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI pecypesI
KomnuyectBo nndopmaryn 1
2 AJITOPUTMBI CKaTUs TAHHBIX 1
3 Anroputm Xadhdmana 1
[IpakTuueckas pabora no teme "Cixxatue
4 J@HHBIX C IIOMOUIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C OTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ oTepsamMu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYMBBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycroitunBbie KOJbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJEITMpOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1a4 ¢ momoIisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "Ilonck

16 BBIUIPBILITHON CTPATEruy B UTPE C IOJHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopManuzanus NOHITHS AITOPUTMA.

19 Mammuna TrroprHTra Kak yHUBEpCajlbHas
Mozeib BeluucieHui. Tesnc Yépua—
TrropuHra
[IpakTuueckas pabota o Teme

20 "CocraBieHue MpOCTO MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopwmanshsie anropudmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTH
aBTOMATUYECKOM OTJIAJIKU IIPOrpaMM

24 Cno>XHOCTh BBIYUCIICHUHN
[Torck MpOCTHIX YKCEIT B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AIrOPUTMA
«pemeto Dparochenar

26 [IpakTruyeckas padora no Teme "[lorck
IIPOCTBIX YHCEN B 3a/IaHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIbIe YUCIIa, 3aa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTryeckas pabora o Teme
"Peanu3zanus BEIUUCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps 711 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyisl 3aIaHHOTO TekcTa"

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM S3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH IO
H_Ia6J'IOHy. PCFy.TISIpHBIe BbIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPKECHUS

Brruucnenue apudmernyeckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckas pabota 1o Teme
"Boruncnenue apudmMeTunyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PHUKCHOMN

dbopme"

36

37

Ouepenu. Micrionp3oBanue odepeu s
BPEMEHHOT'0 XpaHEHUS JaHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapueie) nepesbs. [locTpoenue nepesa
VTS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTuyeckas pabora o Teme
"Mcnonb3oBaHue 1€pEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

40

PekypcuBHBIC aIrOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
00xo/1a iepeBa

41

42

43

44

PexypcuBHBIE anropuTMBI 00X0/1a AEepeBa.
Hcnonp30BaHue cTeka U 04epeu ISt
00xo/1a iepeBa

Anroputmsl Ha Tpadax. [loctpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
MIAPUHY

KonndecTBo pa3muyHbIX MyTEH MEXITy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYEeCKOTro rpaga

45

46

Asnroput™ JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Bbruncienue JUIMHBI KpaTyaiiero myTu




47

MEXy BeplInHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX (DyHKIIMNA

IIpakTryeckas pabora o Teme
"Breranciienue peKypcuBHBIX (DYHKIIHIA C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHYECKOTI0 IPOrpPaMMHUPOBAHUSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[IpakTrueckas padota mo teme "llomcuér

KOJINYECTBA BAPUAHTOB C IIOMOUIbIO
JMHAMUYECKOT0 MpOorpaMMHpOBaHus"

52

3aiauu, pemaeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IMpOorpaMMHUpPOBaHM:
3a/la4 ONTHUMH3AIUN

53

54

55

[TonsTHe 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IPOrpaMMHUPOBAHHUS

[Tonatue 06 0OBEKTHO-OPHUEHTUPOBAHHOM
MPOrpaMMHPOBAHUN

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56
57

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTryeckas pabora o Teme




58

"Mcnoiib30BaHue TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0Aa

59

[TpakTuueckas pabota "Pa3paborka
MPOCTOM MPOTPAMMBbI C HCIIOJIb30BAHUEM
KJ1accoB"

60

61

Wukancynsuust. [Ipaktuueckas padota no

teMe "Pa3paboTka kinacca, HCIOIb3YIOLIETO

WHKATCYJISAIui"

Hacnenosanue. [Tomumopduszm

0.5

62

[IpakTnueckas padbota 1o Teme
"PazpaboTka nepapxuu KiaccoB"

63

64

Cpenpl OBICTPOH pa3pabOTKH MPOTPAMM.
[IpoexTrpoBanue nHTEpPEiica
TIOJTE30BATEILS

[TpoexTupoBanue uHTEpdeiica
[10JIb30BATENIA

65

Hcnonb30BaHne TOTOBBIX YIPABIISAEMBIX
3JIEMEHTOB JUJIs TIOCTPOEHUs MHTepdelica

66

67

68

[IpakTnueckas pabota 1o Teme
"Pa3paboTka nporpamMmsl ¢ rpaguuecKum
unrepdeiicom”

W3ydenue BTOpoOro s3blka
IPOrpaMMHUPOBAHUS

N3yueHne BTOpPOro si3bika
[IPOrpaMMUPOBAHUS

69

OTansl KOMIIBIOTCPHO-MATEMATHYECCKOT'O




70

MOACIINPOBAHUSA

Jluckperuzanus Ipu MaTeMaTH4eCKOM
MOJICTTMPOBAHUH HEMIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopaenupoBaHue IBUKEHUS"

MonenrpoBaHue OMOJIOTHYSCKUX CUCTEM.
[IpakTnueckas pabora 1o Teme
"MopaenupoBaHue OMOJIOTMYECKUX CHCTEM"

MaremaTudeckue MOJIEIN B DKOHOMUKE.
BreruucnutenbHbIe OKCIICPUMCHTLI C
MOACIIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MmMuTanimoHHoe
MOJIETIMPOBAHUE C TOMOIIBI0 METO1A
Mounre-Kapno"

0.5

0.5

75

KomMmmnberorepHoe MOAENMpPOBaHUE CHCTEM
yIIpaBJICHUS

76
77

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

TabnuuHble (pensnoHHbIE) 0a3bl TaHHBIX

78

[Touck, coprupoBka U GUIbTpaLMs
JaHHBIX. 3aMpoCchl Ha BBIOOPKY JaHHBIX.
3anpockl ¢ mapamerpamMu. Beraucisiemsie
T0JIS B 3a1pocax

79

80

[IpakTuyeckas pabdora no teme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

MHoroTabauuHble 6a3bl JaHHBIX. THITBI
cBsi3el Mex a1y Tabnunamu. BaemHui




KJIFOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
TAHHBIX"

20 3ampockl K MHOTOTAOIMYHEIM 0a3am
TAHHBIX

23 [IpakTrueckas padoTa mo Teme "3ampockl K
MHOTOTAOIMYHON 0a3e qaHHBIX"

84 SA3bIk ynipaBieHus AaHHbIMH SQL
[IpakTnueckas padbota 1o Teme

85 "VpaBieHrue JaHHBIMU C TIOMOIIBIO SA3bIKA
SQL"

26 Hepensiumonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 HNHTepHeT-IprUIIoKeHUS
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qacTsaxX caita. TeXHOJOTUs «KIMEHT —
cepBepy, €€ JOCTOMHCTBA U HEJIOCTATKU

89 OcHoBgsl s13p1ka HTML

90 [IpakTnueckas padora no teme "Coznanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 Ocnogsl s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BEO-CTPaHUIIBI, BKITIOYAIOIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

94 OcHoBBI KackaHBIX Ta0OauI cTriel (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHue cTpaHUIBI C TOMOIIBIO 1
KaCKaJHbIX TaOIuIl cTHIIeH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTuyeckas padora o Teme "O6padboTKa |
TaHHBIX popM"

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha calT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
OOeciBeunBaHue LBETHBIX U300paKeHUI
BBoa n3o6paxxeHuil ¢ uCronb30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTuyeckas padora no Teme "O6padboTKa .
¢ poBeIX GoTtorpagpuit”
Peryms. Pabora ¢ obnactsmu. @uibTpsl.

103 IIpakTryeckas pabora no Teme "Peryuib 0.5
¢ poBeIxX GoTtorpagpuit”
MHorocnoitasle n300paxxkeHnus. TekcToBbie

104 cnon. Macka cnosi. Kananel. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme :
"MHorocnoitHsle n300paxxenus"

106 [ToaroroBka WiLTIOCTpAIMii 17151 BeO-CalTOB. 0.5

[IpakTruyeckas pabora o Teme




" AHUMUPOBaHHbBIC U300paKeHHS"

Bekropnas rpaduka. Bekropuzarus

107 . 1
pacTpoBBIX U300pakeHU

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpagpuka"

109 H];?.I/IHI_[I/IHBI HOCTpoeHuI/I;I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIENEH

110 [IpakTuueckas padota no treme "Co3nanue |
MPOCTBIX TPEXMEPHBIX Mozeeit"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monenun"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kamepsr

114 [IpakTryeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIE TexHONOTUH (3D-puHTEPHI) 1

116 [TonsTHe o BI:IpTyanLHoﬁ pEanbHOCTH U 1
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIUIA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJICHWE HaBBIKAMH pPabOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHUAAaMH IPOTPAMMHOTO
ofOecrieyeHnss JUIsI  peUICHWsT y4YeOHBIX 3a1a4 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBieHuii o 0a30BbIX MPUHLMIAX OpraHU3alUud |

(1)YHKI_[I/IOHI/IpOBaHI/I5I KOMIIBXOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX OPHUHOHUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUI0OB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHOHHONW CHCTEME CUHMCIEHHUS,
JENUMOCTb LIEJIBIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPAa3psAHBIX MEIBIX YHCEN, aHaIHu3

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

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenvne OCHOBHBIMH CBEJEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/I‘-ICHI/Iﬁ TEXHOJIOT Ui HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCTHX; HaJIM4ue HpCI[CTaBJIeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3JINYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEJICTAaBICHUE 3aJaHHOIO HATYPAJIBbHOTO YMCIA B PA3JIMYHBIX CHCTEMAax
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX  BBIPAKEHHH,
UCTIONB3Ysl 3aKOHBI alreOphbl JIOTUKHU; OMPEENATh KpaTYallIuid MyTh BO
B3BEIICHHOM rpade M KOJWYECTBO IyTeHd MeX1y BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada




Ymemo

2.1
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YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABIATH PE3YJIbTATHI MOJAEIMPOBAHUS B HATJISITHOM BUIE

YMenue KiacCHQUIMPOBATH OCHOBHBIC 3a/laud  aHaIW3a JaHHBIX
(mporHo3upoOBaHUE, KJaccupukanus, KJIaCTepH3alys, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 3ajay aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BbIOOp ¥ (WJM) TIOCTPOCHHE MOJENH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTAaTOB

23
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YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TApaMeTpax AUCKPETU3ALMH. Y MEHUE
OIpPENENATh CPENHIO CKOPOCTb IIE€pPelayd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECMEeYMBAIOIIMK HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIEHUs IPU N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnonp30BaTh MpPU PEUICHUHM 3a7ad CBOMCTBA MO3UIMOHHOU
3allMCH YHUCEJ, aITOPUTMbI MTOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa II0
CTPOKE, COZEpKalllel 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBINIOJHATH

apI/I(l)MeTI/I'-ICCKI/Ie ornecpanru B IIO3UIIUOHHBIX CUCTEMaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIIOKHBIC JIOTHYCCKHUEC YPABHCHUA

YMeHue pemiath ajiropuTMUYECKUE 3aJadd, CBSI3aHHBIE C AaHATHU30M
rpadoB (3amayu MOCTPOCHHSI ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IMyTEH MEXITY BEpIIMHAMH

OPUEHTUPOBAHHOTO ALUKINYECKOTo rpada)

2.8

YMeHHue UCIoNIb30BaTh ACPEBb NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M IS
NpEeICTaBICHUA apu(METHUECKUX BBIPAKEHHUH, NpU peIICHUH 3a/1ad
[IOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; Pa3padaThlBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIB30BAHUCM Ta6HI/IL[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMIWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

2.11

Brnanenve yHHUBEpCATbHBIM — S3BIKOM IMPOTPAMMHUPOBAHUSA  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUMAX JAHHBIX M CTPYKTypax IJaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
VOpaBJISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYUIECTBJISATh  aHAIIN3
MPEIUIOKECHHOW  MPOrpaMMBI:  ONPEACIATh  Pe3ylbTaThl  PadOTHI
MPOrpaMMBbl TP 3a/IaHHBIX MCXOJHBIX JAaHHBIX; ONPEAENATh, MPH KaKUX
UCXOIHBIX JIaHHBIX BO3MOXKHO TIOJIy4€HHE YKa3aHHBIX pPe3yJbTaToB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT TPHBECTH K OMUOKe B paboTte
mporpamMmbl;  (QOpMyNIHpOBaTH  MPEMIOKEHUS MO YJIYYIICHUIO

MporpaMmMHOTO KOoa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKHM YHCEl, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YHWCIa B BHUJAE HabOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0XKJIEeHHE MaKCUMalbHOW (MUHUMAaJIbHOM) HUdpHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CYyMMBI,
MIPOU3BENCHUSI  CpEAHEero  apu(pMEeTHUecKoro, MHHHUMAJIbHOIO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJEMEHTOB MaccCHuBa,; yMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha JMANa30H MX BO3MOXKHBIX 3HAUYEHUH, NPUMEHATH INPHU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIEPEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATh IPU
pa3paboTke nmporpamMm OUOIHOTEKU MOAMPOTPaAMM; YMEHHE UCTIOIb30BATh

CpEJCTBA OTJIAJKH IPOTrPaMM B CPEZI€ IPOIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




pemeHus, moadop JMHUM TPEHJA, PEeIIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBLIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBHCOB




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

Hudposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI MOCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mnpotokosibl. Cerp HWHrepuer. Appecaumss B cetu HHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomenusix umeH. Paznenenune IP-cetu na

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUS |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamsTH. [llaGmoHsl g omucaHus
rpyni ¢ainos

CkopocTp mepenaud  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue nanHpIXx. CUMMeTpUYHble U HecuMMeTpuuHble MmUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Buxenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00Hapy>KMBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. PaccrosiHre Xammunra. KonupoBanue ¢ HOBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
Teopetnueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue. PaBHOMEpHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NIEKOJIUPYEMBIX KOJIOB C IOMOIIBIO

nepeBa

2.2

Teopernueckue moaXonbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uWHGpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptiu. Madopmanus u BepostHocTh. Popmyina [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTass 3amuch LeTbIX M JpOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONWCTBA MO3WIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua IEJI0Tr0 Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-uuHON npolOu B AECATHUHYIO.
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2.5

AJTOpyUTM MepeBojia LENOTr0 Yuciaa U3 JIECITHYHOM CHCTEMbl cuucieHus B P-
nunyto. llepeBoy KoHeYHOH aecsaTHUHOW Jpobu B P-nunyto. JIBomuHas,
BOCBMEpPUYHAs U LIECTHAALATEPUYHAS CUCTEMbI CUUCIICHUS, CBSI3b MEXKI1Y HUMMU.
ApudmeTrueckue ornepanuu B MO3UIUOHHBIX CUCTEMaX CYUCIICHUS

TponuHas ypaBHOBELIEHHAsI CUCTEMA CUUCIEHUA. [[BONYHO-IecATUYHAs cCUCTEMA
CUMCIICHUS

Komuposanue tekcroB. Konmuporka ASCII. OgHobaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3obpaxenuii. Ouenka nHGOpMaOHHOTO 00bEMa TpaPrUeCKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IHC KOOAUpOBaHUA IBETA. L[BGTOBI)IG
monenu. KogupoBanue 3Byka. OneHka HMH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuud. Tabmuupel HUCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxaecTBa. JJornyeckue onepanuy 1 onepanyuy HaJ MHOXKECTBAMH.
3akoHBl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTHUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHUM.

Jlormueckue (GyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTMUECKHUX
(GYHKIMH OT KOJTIMYECTBA apTyMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenue cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUpYEMOMY OOBEKTY WM mporeccy. DopManu3aiius IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YAOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpeacraBnenue uenbIX 4YHCEN B NaMATH Kommbiorepa. OrpaHUueHHOCTh
JUana3oHa 4YHcell TpH OTrpaHWYEHWH KoiudecTBa paspsnoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC IaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGuToBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  casurd. lludpoBanne ¢ mOMOIIBIO MOOMTOBOW  OIepaIuu




2.12

2.13

2.14

«uckmouaromiee UJIH»

[IpencraBiacHue BEIECTBEHHBIX YMCEN B NMaMATH KOMIIBIOTEpA. 3Hadaulasi 4acThb
U NOopsAoK uMcia. Jluama3oH 3HAa4eHMM BeELIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHMUS BEIECTBCHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BpllonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

onoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. PelieHnue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTtpoeHue
ONTHUMAJIBHOTO IMyTH MEXAY BeplIIMHaMU Tpada, ompeaeneHUEe KOJIUYeCTBA
pa3IMYHBIX IyTEH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOIO AIMKINYECKOTO
rpada)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcronb3oBaHHe

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ TosiHON nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHHE CTPATETHH WIPbl B TaOnMU4yHOW (dopMme.

BBII/IFpBII_HHBIC U IPOUTPBIITHBIC ITO3UITUN. BBII/IFpLIH_IHHe CTpaTerun

CpeI[CTBa HCKYCCTBCHHOTI'O HHTCIIJIICKTA. I/I,I[eHTI/I(I)I/IKaLII/IH n IIOHUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHuEC JIUII. Hcnonw3oBanne MeTOIOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp30BaHEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI M IPOIPAaMMHPOBAHKE

3.1

dopManuzanus MOHATHA alIropuTMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAS

MOJEJb BEIUMCICHUM

3.2

OneHka CIOXKHOCTH BblUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOOHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IUYHBIX aAITOPUTMOB

peICHuA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTDH

33

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] MCIIOJHUTEISAIMH U BBIYMCIUTENBHBIX anroputMoB. OmnpezeneHue

MCXOJIHBIX JTaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ybTar

34

AnroputmMbl  00paOOTKHM HATypallbHBIX YHCEN, 3alMCaHHBIX B IO3UIIMOHHBIX
cHUCTeMaX CYHCICHMS: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHBIE IHQPHI,
HaxXOXJEHHE CyMMbl U TPOU3BEICHMS LHM(p, HAXOXKICHHE MaKCHUMaJIbHOW

(MUHUMATBLHOW ) TUQPHI.




[IpencraBnenue uyucna B BUjae HaOopa MPOCTBIX COMHOMKUTENEH. ANTropuT™M
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHana3oHe

C MIOMOIIIBIO ATITOPUTMA «petieTo IpatocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UKIbI 10 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALMXCS B ¢aitnax. TekcToBble M JBOMYHBIC (ailibl.
QaiinoBsie nepemeHHble ((aiiinoBbie ykazarenu). Urenue u3 daitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (IpotieAypsl U QYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl U ¢GyHKuuu. Vcmonp3oBaHue cTeka Uis

oprann3anv pCKypCHUBHBIX BBI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momollbio nojdopa mnapamerpa. UHCIEHHbIE METOJbI
pelieHust ypaBHEHHMi: MeToJ mepebopa, MeETOJ| TOJOBUHHOIO JIEJNEHUS.
[TpuOnm:x€HHOE BBIUMCIEHUE JUIMH KpUBBIX. Bhlumcienue riomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck wmakcumyma (MUHUMYMa) QYHKLIUH OJHOW IEpPEeMEHHONH MeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrPaMMHUPOBAHHUS JJIs1 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHHH CHMBOJA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHUMBOJIAM, MOWCK TOJCTPOKH
BHYTpU JIaHHOW CTPOKH, 3aME€Ha HAWIEHHOW MOICTPOKH Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM an(aBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yuciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Wcel. BperuaucieHue  000OIEHHBIX
XapaKkTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BAaTEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEAHEr0 apu(PMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBIIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEHHBIM TOMCK 3a/laHHOTO 3HAYCHHsI B MAaCCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. lIpocTbie METOabl COPTHUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpoOBKa
cnusiaueM. breicTpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBIiI

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBbIE MacCHBBI (MaTpuLbl). ANTOpUTMBI 00paOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHMBa IO 33JaHHBIM
[paBWJIaM, MOUCK 3JEMEHTa B JBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHUMyMa
(MMHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUA. Bbrumcienue

apru(METHUECKOTO BBIPA)KEHUSI, 3aIIMCAaHHOTO B MMOCT(HUKCHOM hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. I[locTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOIO HEOPMEHTUPOBAHHOro rpada. KoanmuecTBo pa3inuyHbIX
nyTed MeXay BEepLIMHAMU OPUEHTHPOBAHHOTO alMKIMYECKOTro rpada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(Obunapusie) nepeBbs. IlocTpoeHuwe nepeBa il 3aJaHHOTO apU(METHUECKOTO
BbIpakeHUs. PekypcuBHbIEe anropuTMsl 006xoaa fepesa. Vcnonb3oBaHue creka u
ouepenu ans o0Xoa aepena

JluHaMHUYeCKOe IPOrpaMMUPOBAHNE KaK METOJ PELIEHUS 33a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILIBIO JUHAMHUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLUH, MOACYET KOIUYECTBA

BAapuaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMcTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOIXOJA.

Wukancymisuus, Hacae10BaHue, MoJInMophUu3M
WNHudopmanoHHbIe TEXHOJIOTUU

Ananu3 npanHblx. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. [lociemoBaTenbHOCTH
perieHus 3a/1ay aHan3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OUMCTKA M OIIEHKA
KauecTBa JaHHBIX, BBIOOp M (WMJM) TIOCTPOSHHE MOJENIH, Mpeodpa3oBaHUe
JTAHHBIX, BU3yalIHM3alus JaHHBIX, WHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OO0pabOTKM M MPEICTABICHUS JaHHBIX.

Bonwmme nanabie. MammaHoe 00ydeHne

4.2

AHamu3 JaHHBIX C TIOMOINBIO AJIEKTPOHHBIX TaONWIl. BerymcieHne cymMel,
cpemHero  apudMeTHyecKkoro, HauOosbmiero  (HAaMMEHbBINETO)  3HAYCHUS

nuamnasoHa. Beraucnenue kodpduiMeHTa KOPpENsaIuu JBYX pSIIOB JaHHBIX.




[TocTtpoenne cronmbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. lloctpoenue
rpadukoB ¢pyHkuuid. [lon6op nuHUYM TpeHAa, peleHre 3a1a4y IPOrHO3UPOBaHHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanuss 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJEIM B OKOHOMHUKE. BbrunMciIuTEIbHbIE
JKCIIEPUMEHTHI ¢ MojensaMu. OO6paboTka pe3ysibTaToB ASKCIepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpoIeccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapio. NmurannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabiuia — mpecTaBIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. Iloie, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka U (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruucnsemsle nosst B 3ampocax.

MHuorota0iauunble 0a3bl JaHHBIX. TUIBI cBsI3ed Mexay Tabnuuamu. BHemHui
kito4. LlenmoctHOCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.

[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopmieHHs Oubianorpapuueckux

CCBIJIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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