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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma no uapopmatuke (yriryOoa€éHHbI YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJjbTaTam
OCBOCHHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IPOrpaMMbl BOCITUTaHMSL.

[TporpaMmMa 1o wuHpopMaTHKe JAET NPEACTABICHUE O IENAX, oO0men
CTpaTernd OOy4YeHMs, BOCIMTAaHUS U Pa3BUTUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro npeamera «MHdopmaTka» Ha yriyOlnE€HHOM YpPOBHE, yCTaHABIMBAET
00s3aTeNbHOE IpeIMETHOE coJiepKaHue, pea1yCcMaTpUBaET ero
CTPYKTYpUPOBaHHUE MO pa3jeiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3yudeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
0 TEMaTUYECKUM pa3fenaM Kypca U PEeKOMEHAyeMylo (IpUMEpHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

[TporpaMMma 1o nHpOpPMaATHKE ONpPEAEIIIeT KOJIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKU YU4eOHOro Marepuaia Il KaxJaoro roja u3y4eHusi, B TOM 4HCIIe
JUISL COZIEPKATENbHOIO HAMNOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOW UTOrOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Yy4eOHUKOB,
MOYPOUYHOTO TJIaHUPOBAHUSI KypCa YUUTETIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HU3ydarolein
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATU3alMA HHPOPMAITMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE = 00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
MH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COLIUANBHYIO CPEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
JESITEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeaHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpILIAIOIIUM HTAllOM HEMPEPHIBHOM MOJArOTOBKH OOydYaroumxcsi B 00JacTu
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, Omupaercs
Ha CoJiep)KaHue Kypca MH(OPMATHKH YPOBHS OCHOBHOIO 00IIero oOpa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTMM, AA€T TEOPETHMUECKOE OCMBICICHHE, MHTEPIIPETALNIO U 0000IIeHNE
ATOrO OTBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«MHdopmaTtukay OpPHUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE JUI1 MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTAapHsl JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpPEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHHUs MH(MOpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEINOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
mporpaMMHasl MHXEHepHs, HHPOpMalMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0y4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIe, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb wu3ydyeHuss ydeOHoro mnpenmera «WHpopmaTukay Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCsS MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3M ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTKY, WHOOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTO, KyJIbTYPHOI'O, HOPUIAUYECKOr0, HPHUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(DOpMAIUY;

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

B conepxxanun yueOHoro npeamera «MHpopmaThuka» BBIAEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX D3JEMEHTOB IU(GPOBOrO OKPYKEHHMs, BKJIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHUS.

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

Paznen «MH(popMauMoOHHbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJOTHUW, pPEaTU30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaIM3a
JAHHBIX, HMCMOJB30BAHUIO0 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJis pPEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B mpuBenénHoMm nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsSI, HO MOTYT ObITh NMPEIOKEHBI I U3yUYECHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOn€éHaplid  ypOBeHb U3Yy4YeHUS WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MpOQuUiIsi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHPOPMAIIMOHHYIO Cepbl JACATeTbHOCTU. YTIyOJEHHBIM ypOBEHb H3yYEHUs
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaTbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEHIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NEsITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpejAeiaX OJHOro rojaa oOydeHHUs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee 4KMciIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3ydyeHus uHopMaTuku — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 1acoB (4 gaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OneparvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K MaMsITH.

OCHOBHBIE  TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
IpPOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecrieueHue. OrnepalliOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JEUMHCTAULALUSA  HPOTrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBanue MpPOrpaMMHOTO 0O0eCTICUeHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepaniny 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokosabl. Cetb UHTEpHET. Anpecauns B cetu MHTepHeT. IIpoToK0IIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS
MTaKETOB.

Buast  pestensHoctTh B cetw  Wurtepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



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

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoLMabHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS MW OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUsS B KubepmpocTpaHcTBe. [IpobieMa mnoammHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHONOrui. OOume nmpodsieMbl 3aliuThl
uHpopManuu ©  uUH(popmanMoHHOW  Oe3omacHocTu. CpenacTBa  3aLUTHI
UHpOpMallUl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBFHOW MH(POpPMAIUH, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 0o0ecrieyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIE MIHQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mudposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nndopmanus, nanusie u 3HaHus. MHQOpMalMoHHbIE MpoLIECChl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. EnvHMIIBI U3MepeHHs KonuecTBa nHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLIMOHHOM 3amUCU  YuCha:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJICHHUA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUMCIICHHUS B
JECATHUYHYIO. AJTOPUTM MepeBoja KOHEUHOW P-uvHON npoOM B AECATUYHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIAa M3 ACCATUYHOW CHCTEMBbl CUUCIEHHS B P-
nunyto. [lepeBon KoHeyHOW JecsATUUHON JApobu B P-nunyro. JIBomuHnas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBSA3b MEXKIY HUMU.



ApudpmeTnueckre omepalnvdyd B TMO3WIMOHHBIX CHCTEMax CYHUcleHus. TpoudHas
YPaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUSI.

KoaupoBanue texctoB. KommpoBka ASCII. OnnoOalTHBIE KOTUPOBKH.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

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

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPY 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

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

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornueckue (QyHKIUH. 3aBUCHMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLHIA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI TOTMYECKUX (DYHKIIHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO TaOJIMLIe UCTUHHOCTH.

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

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OTrpaHUYE€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHUYEHUH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

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

[IpencraBiieHrE BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaIlas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XpPaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3pAnoB. BelnonHeHne omnepanui C BEIIECTBEHHBIMH 4YHUCIIAMH, HAKOIUICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

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

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycnoBus. Iluknel ¢ ycimoBueM. [lUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JIJIS1 TOJIB30BATEIIS.

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HAaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHUCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitax. TekcToBble U TBOMYHBIE (Dailibl.
daitioBbie TIepeMeHHBIE ((aioBbie ykazaTtenu). Urtenwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeaypbl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKkThl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Uucnennsle MeTonabl. TouHOoe M NpUOMMKEHHOE pEUIeHMs 3aJayu.
YucneHHble METOBI PELICHHs] YPaBHEHU: METO]I iepedopa, METO T TIOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIUncieHHe MIIouiaaen
buryp ¢ mMOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS 1Ji1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndenusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl U TOCIENOBATENbHOCTH 4YHced. BpruncieHue 0000MEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO/
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). J[BouuHBIH TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHbIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JTBYMEPHBIX
MAaCCHBOB: 3aIIOJHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBbBIC
nokyMmeHTel. CHocku, orjaBineHue. KomnexktuBHas paboTa ¢ JIOKyMEHTaMHU.
NHCTpyMEHTBI pelieH3UpPOBaHUS B TEKCTOBBIX Mpoleccopax. O0ayHble CEPBUCHI.
Henoass mepenucka. Pedepar. IlpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust OubnHorpaguueckux ccpuiok. OQopMmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AnHann3 naHHbIX. OCHOBHBIE 33JjauM aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccU(pUKalus, KiacTepusalus, aHanu3 oTkioHeHuil. IlocnenoBarenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIKM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BHU3yaJM3alis TaHHBIX, UHTEPIPETALMS pe3ysbTaToB. [IporpammHubie cpeactBa u



UHTEPHET-CEPBUCHI JIsl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JIMHEWYATHIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHHM ¢ TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYIIEero peuleHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudeHus. JlokaibHble M T00QJbHBII MHHMMYMBI LIEJIE€BOM
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opMmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  ckatusi JaHHbIXx. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTrOpUTMBI CKATHSl JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
rIyOuHBI KoupoBanus 11Beta. OCHOBHBIE Uen anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  oOT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJIIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBI cUCTEMBI M WX B3auMojaelcTBue. CHCTEMHBIN
ahdekrt. YnpapneHue kak nHGopMalMoHHbIN nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llenp monenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICTUPOBAHUS B BHUJIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

['padpr. OcHoBHbIe MOHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpUL] CMEXKHOCTH, BECOBBIX MATpPHUIL, CIHUCKOB CMEXHOCTH. PemeHune
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHauu3oM rpadoB (MOCTpOEHHE
ONTUMAJIBHOTO MYTH MEXIy BepuIMHaMu rpada, OmpelereHrue KOoJuyecTBa
Pa3IMYHBIX IYTEHM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhI B TAOIMUHON (opme. BIUrpHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus YCTHOW pedyn. KorHuTHBHBIE cepBUCHL. MmeHTHdHKaIus u MOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4arolmMx cucreMax. Vcrnosiab3oBaHHEe METOJOB
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcnekTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Qopmann3anuss ~ OOHATHS  anroputma.  MammHa  TelopuHra  Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OOHOM 3a/1a4r, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOPUTMA
«pemieto IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUIBHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBanue ouepenn Jisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbl Ha Tpadax. I[locTpoeHne MHMHMMaIbHOTO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHMPOBAHHOIO alMKIMYECKOro rpada. AIroputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIe anroputMbl o0xoja aepeBa. Mcnonb3oBaHue CTeka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMAYECKOTO TPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

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

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstme o  mapamurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUS:  IOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJECIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaTOB.
OueHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

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

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
roTOBOM 0a30if nMaHHBIX. 3amojHeHWue O0a3bl JaHHBIX. [lOWICK, COpPTUpOBKA U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOCHI C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexXAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-npuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamubix Tabmuir ctuwier (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

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

BBoa n300pakeHUil ¢ HCIONB30BAHUEM PA3IMYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMIOBI TOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaiabHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IPOIIECCEe
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIAraloIIMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

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

5) pu3uUecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CYET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

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

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
UH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

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

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no wHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, P noaratonuii chopMHUpPOBAHHOCTS:

caMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAITNH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO LEeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE CUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOATENLHO  (QOpMYyJNIHMpOBaTH W aKTyaJlM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [ CPaBHEHWS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMETPbl U KPHUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh MJIAH PEIHICHUS MPOOJEMBbI ¢ YU4ETOM aHajlu3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;

KOOPAVMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh HABBIKAMHU YYEOHO-MCCIIEI0BATEIHCKON M TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PElICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HaHUS, €ro MHTEPNPETANU, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU YUYEOHBIX U COIMAIbHBIX
MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUT MBINIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJayM B 0Opa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

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

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYEHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYCHUS
uHpopMaMu U 1EJEeBOM  ayJIUTOpUH, BbHIOMpas ONTUMAIbHYIO (GopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

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

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHHsl, TMpaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3InM9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

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

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

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

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJsi OLEHKU CUTYallld, BBIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
PE3yNbTaTHI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HH(DOpMAIH,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTbI  CHCTEMBD»,
«cuCcTeMHBIN A PeKrT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMAa YIIPABICHUS»;

BJaJICHHE METOJaMU TIoucka HH(opmauuu B cetd HHTepHeTr, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOIUTH PHUMEPHI
UCTOYHUKOB HX TOJy4YeHMs] W  HAlpaBJICHHUs HUCIOJIb30BaHUS, YMEHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIH3alysl JaHHBIX, HHTEPIPETALUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPONCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEJCTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMaHHE
IPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTh MIHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OIpEeAeNiATh CPEAHIOI CKOPOCTh IE€pelaud JIAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHHUE HCIIONB30BaTh IPU PELICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE OlepalMd B TO3ULHUOHHBIX CHUCTEMax
CUMCIICHHS,

YMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHON Y KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MUCTMHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHMS U CUCTEMBI YPABHEHUIA;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch 4MceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JIMara3oHe, 00paboTka MHOTOPa3psIAHbBIX LETbIX
YHUCEJN, aHAJIN3 CUMBOJIBHBIX CTPOK M APYIHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpEeAeNsATh CI0XKHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsIMU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABISAIOIINE
KOHCTPYKLMH, YMEHHUE OCYIUECTBISATh AaHAIN3 NPEIJOKEHHOM MPOrpaMMBbI:
OTIPEAETATh PE3yNbTaThl padOThl MIPOrpaMMBbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO NOJIyYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
pOrpamMmbl, HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO/,

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

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJUIIBI [ aHAJIU3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJILHOTO PEIICHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yuenus kypca MHGOPMATHKU YIiIyOJI€HHOrO ypoBHS 6 11
Knacce oOyyarommMmucs OyAyT  JOCTUTHYTBHI — CIEAYIOIIHME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbI€ MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelaTh aJroOpuTMHUUYECKHE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOIO TYTH MEXKAY BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  OyTEed  MEXAY  BEpIIMHAMHU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JAEPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAQXEHUMN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBI O 3aJJaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIUTPHINTHYIO
CTPaTEruio UrpPhl;

yMEHUE pa3pabaThiBaTh W pEaTUu30BBIBAaTH B BHJE MpOrpamMm 0a3oBbIE
QITOPUTMBI, YMEHHE HCMOJIb30BaTh B IMpOTrpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHSATH NPHU
pelIeHUH 3a/1ad CTPYKTYPHI JJaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpalMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMEBI;

yMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpeE,
CpeIcTBax co37daHUsl M pabOThl C HUMH, YMEHHE WCIIOJNH30BaTh TAOIMYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3alKceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

yMEHHE UCTOJIb30BaTh KOMIIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIe MOJICIIMPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIAThH
pe3yabTaThl MOJCIUPOBAHUS B HATJISIIHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUMA
00  WCMONB30BAaHUU  HMHPOPMALNUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnsie | IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi
Paznen 1. u¢gpoBasi rpaMoTHOCTH
L1 KomnbroTep - yHUBepcanbHOE YCTPOWCTBO 6
00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne 6
1.3 KomnbrotepHsie cetu
1.4 WNudopmannonnas 6e3onacHoCcTb. BxoaHas . )
KOHTpOJIbHast paboTa
Uroro no pazgeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 koMmbroTepe. [Ipomexyrounas 19 2
KOHTpOJIbHast paboTa
2.2 OcHOBBI anreOpsl JOTUKU 14 1
23 Komnerotepnas apupmernka 7 1
Hroro no paszneny 40
Pasznen 3. Allroput™Msel M IporpaMMHUpOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 8 2




33 UucneHnHble METOIbI 5 3
3.4 AAropuTMBI 00paObOTKH CUMBOJIBHBIX 5 )
’ JTAHHBIX
3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O06paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5
49 AHanu3 JaHHbIX. ITOroBasi KOHTpOJIbHAS 2 3
' pabora
Hroro no pazneny 14
PesepBHOE Bpems 14
136 21.5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrtpouabnsie | IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. Teoperudeckue 0CHOBbI MH(POPMATUKH
L1 Nudopmanus u nHGopManmoHHbIe 10 1 )5
' nporecchl. BxoaHas KoHTposibHas paboTa ’
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Paznen 2. AiropuT™Mbl M IPOrpaMMHpPOBaHue
2.1 DJIEMEHTHI TEOPUH AJITOPUTMOB 6 1
ANTOPUTMBI U CTPYKTYPBI IaHHBIX.
2.2 P PYITYPEL A 28 1 10
[TpoMexyTouHas KOHTpOJIbHAs paboTa
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
POrPaMMHUPOBAHUS
Wroro no pazneny 50
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
31 KoMnbroTepHO-MaTeMaTnueckoe 2 )
' MO/JICITHPOBAHHE
3.2 ba3br qanHbBIX 10
33 Be06-caiitbr 14
34 Kommprorepnas rpaduxa 8 3.5
35 3D-monenupoanue. Utorosas 8 1 3




KOHTpOJIbHAsA padoTa

Wroro no pazneny 48
PesepBHOE Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 36.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

TpebGoBaHust TEXHUKH 0€30MACHOCTU U
TUTHEHBI TIPH pab0Te C KOMIBIOTEpAMHU U
JPYTUMU KOMIIOHEHTaMU HU(PPOBOTO
OKPY>KECHHUSI

[IpuHMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KoHTposiepsl BHEIIHUX YCTPOUCTB

ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOTPAMMBI
MIPOLIECCOPOM

OmnepaTuBHasA, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposuiepsl
BHEIIHUX yCTPOHCTB. IIpsmoii noctyn k
aMsATH

COBpCMeHHI)Ie KOMITBIOTCPHBLIC
TEXHOJIOTHUH. BXOI[Ha?I KOHTpPOJIbHAA
pabora

[IporpamMmmMHoe obecrieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOUJIBHBIX YCTPOHCTB

CucreMHOE ITporpaMMHOE 00eceyeHHeE.




OrnepaliluOHHBIE CUCTEMBbI

Yrunutel. [IpaiBepsl yCTPOUCTB.

? [TapannensHOE TPOrpaMMUPOBAHHUE

10 WHcTanmaus u JenHCTAIUISIIS
MIPOrpaMMHOTO 00eCTIeUeHHUS
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MeIeHusl 1 UMEHOBaHUs (HaiiioB B
JoJITOBpeMeHHOM mamsaTH. [11aGmonb! mis
OMHCaHuA Ipynn (aitnon
3akonomarenscTBO Poccuiickoit

12 denepanuu B 001aCTH MPOTPAMMHOTO
obecrieyeHus U JaHHBIX
[IpuHUKITBI TOCTPOEHUS U anmapaTHbIe

13 KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Certp Untepuer

15 Pazngenenue IP-cetn Ha moaceTu
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Bune! nestensHocTr B cetn HTEpHET.

17 Cepsucsl UnTepuera. ['ocyjapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHble mporpamMmmHoe obecrieueHme
U METOJ1bl 0OpPBHOBI ¢ HUM

20 [IpakTnueckas pabota 1o Teme

"AHTUBHPYCHBIE TPOTrpaMMBbl"




21

Opranuzanys JU4YHOTO apXuBa
unpopmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3ammura apxuBa

22

[udpoBanue JaHHBIX

23

AnroputMm mudpoanus RSA.
Creranorpadus

24

[IpakTuueckas pabora 1o Teme
"[lInppoBanue naHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
HNudopmaiinoHHble Ipo1iecchl B IpUpo/IE,
TEXHHUKE U 00I1eCTBe

26

HenpepsiBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHaiabl. Heo0XoauMoCTh JUCKPETU3AINH
nHpOpMAIINH, PETHA3HAYCHHON JIJIs
XpaHCHMS, TIepe1adl U 00paboTKH B
MU(POBBIX cCUCTEMAX

27

JIBonuHO€e KoMpoBaHue. PaBHOMEpHBIE 1
HEpaBHOMEPHBIE KOAbI. JlexoaupoBaHue
COOOIIEHMH, 3aITMCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJ0B

28

VYcenosue ®ano. [Toctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOLIBIO AEPEBA.
I'pad An. A. Mapkosa

29

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOT K
OLIEHKE KOJIM4ecTBa MH(pOpMaluu

30

CucreMbl CUUCIICHUS

31

[lepeBoa uncen U3 OQHOM CUCTEMBI




CUMCIICHHUS B IPYTYIO

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

32 HIeCTHAAIATepUYHAs CUCTEMbI CUUCIICHUS,
CBSA3b MEXIY HUMHU
JIBon4Has1, BOCbMEpHUYHAS U

33 HIeCTHAAIATepUYHAs CUCTEMbI CUUCIICHUS,
CBSA3b MEXIY HUMHU
JIBon4Has1, BOCbMEpHUYHAS U

34 HIeCTHAAIATEPUYHAS CUCTEMbI CUMCIICHUS,
CBSA3b MEXIY HUMHU

35 Apudmerndeckue ornepanuu B
MO3UIIMOHHBIX CHCTEMAX CUHCIICHUS

36 TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUHCIIEHUS

37 JIBOMYHO-JIeCSITUYHAsI CUCTEMAa CUUCIICHUS

38 KoaupoBanue TekcToB

39 PactpoBoe konupoBanue n300paxeHui
[TpakTuueckas paboTa Mo Teme

40 " uckperuzanus rpaduaeckoit
nHdopmanun"
[BeToBbIe MOAenU. BekTopHoe

41 KosupoBanue. @opmatsl Gaitios.
Tpéxmepnas rpaduka. @pakTaapHas
rpaduka
Konuposanue 3Byka. OnieHka

4 MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

JAHHBIX [P 33JaHHBIX YaCTOTE
JUCKPETU3aIUU U Pa3psIHOCTH




KOJIMPOBaHUsA

[IpakTruyeckas pabora o Teme

43 " JluckpeTH3anus 3ByKOBoi HHPpopmManuu'"

44 OCHOBBI AJIT€OPHI JIOTHKH

45 Jlornueckue onepanuu. TadbmuIb!
HUCTUHHOCTHU
Jlornueckue BoIpaxkeHus. Jlorndyeckue

46 ToXaecTBa. Jloka3aTenbCTBO JTJOTHYECKUX
TOXJIECTB C MIOMOILBIO TAOJINL UCTUHHOCTH
[IpakTnueckas padbora 1o Teme

47 «IToctpoenue u ananu3 TabIUIL
WUCTHHHOCTHU B TAOJMYHOM IIPOLIECCOPE»

43 Jlormueckue onepanuy 1 onepamnuy Haj
MHO>KE€CTBaMU

49 Jlormueckue onepanuy U ONEPALUN Hal
MHOKECTBAMU

50 3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
peoOpa3oBaHus JIOTHYECKUX BBIPAKEHUH

51 Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUI
Jlornueckue QyHKIMH. 3aBUCUMOCTb

5 KOJIMYECTBA BO3MOKHBIX JTOTMUECKHUX
GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIe cucTEMBI TOrMUYECKUX QYHKIUI
Kanonnueckue opMbl TOrHYECKHX

53 BbIpakeHUI1. COBEpIICHHbIE

JTU3BIOHKTUBHBIE I KOHBIOHKTHUBHBIE
HOpMaJsbHbIE (POPMBI, AJITOPUTMBI UX




IMOCTPOCHHUA 11O Ta6JII/II_[e NCTUHHOCTHU

54

Jlorndeckue 3JIEMEHTBI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoOTOpa3psiAHbIit
CyMMAaTop

56

HOCTpOCHI/IC CXEM Ha JIOTHYCCKHX
9JIEMEHTAaX. 3aINCh JIOTHYSCKOTO
BBIpAXXCHUA 110 JIOTHYECKOH cXeMe

57

MI/IKpOCXCMBI U TEXHOJIOI'HUA UX
IIpOU3BOJACTBA

58

[IpencraBienue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHi4eHHOCTh JUAana3oHa
qycesl IpU OTPaHUYEHUU KOJINYECTBA
paspsaoB. [lepenonnenue pa3psaHoit
CETKHU

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIA
JOTIOJTHUTEBHBIN KOJI OTPULIATEIIbHBIX
yucen

60

[To6GuTOBBIC JTOTUYECKUE OTIEPAITIH.
Jlornueckuii, apupmeTuyecKuil u
LIUKINYECKUI CIBUTH

61

HIudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepannu «uckirovaromee MJIN»

62

HpC,Z[CTaBJ'IeHI/Ie " XpaHCHUC B IaMATU
KOMIIBIOTCPA BCIICCTBCHHBIX YUCCIT

63

Brinonnenue onepauﬂﬁ C BEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu




BBIYUCIICHUAX

[IpakTnueckas padbora no teme «M3ydyenue

64 MOPa3psAHOTO MAIIMHHOTO MPECTaBICHUS 1 1
LEJIBIX ¥ BEIIECTBEHHBIX YHCEID»

65 AHaJIN3 aJropuTMOB 1
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.

66 HNHcTpymMeHTanbHbIE CpeACTBA: 1
TPAHCIATOP, OTIAAAYUK, TPOPUITHPOBIIUK
Cpena nporpammupoBanus. KoMmmumsius

67 Y UHTEPIIPETaLUs IPOrPaMM. 1
Bupryansubie Mammnbl. IHTErpupoBaHHas
cpena pazpaboTku

68 MeTtop! OTJIAKK IPOrpaMM 1

69 Turbl mepeMeHHBIX B S3bIKE |
IPOTPaMMHUPOBAHUS

70 O6paboTka nenbix yncen. [IpomexyrouHas 1
KOHTpOJIbHast paboTa

71 OO6paboTka BEHIECTBEHHBIX YHCEI 1

72 Cry4daifHbie U TICEBIOCTyYaiiHbIE Yncia 1

73 Bersnenus. CioxHble ycI0BUsS 1

74 [uxsl ¢ ycmoBueM 1
[ukieI O MEpEMEHHOM.

75 B3anmo3amMeHseMOCTh pa3IMYHbIX BUI0B 1
ITUKJIOB

76 O06paboTka HATYpaJIbHBIX YHCEI C |
UCIOJIb30BAHUEM LIUKIIOB

77 HaxoieHne Bcex IIpOoCThIX Ynces B 1 0.5




3aJjaHHOM Juanas3one [IpakTuueckas
pabota o Teme «Pemienne 3agaq METOI0M
nepedopay

78 WNuBapuant uukia

79 JIokyMEHTHpOBaHKE POrpaMM

20 O6paboTKa JaHHBIX, XPAHSIIHUXCS B
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Hcnonk3oBanue cTaHnapTHON OUOIMOTEKH

%) s3bIKa nporpammupoBanus. [logxinrouenue
OMOIMOTEK MOIIPOTPAMM CTOPOHHHX
IIPOU3BOUTENIEH

83 [Toanporpammsl (rpoueaypsl U HyHKIIUHN)

84 [Toanporpammsl (rpoueaypsl U HyHKIIUHN)

85 [IpakTnueckas pabota 1o Teme
"Pazpabotka noamnporpamm"
Pekypcus. PekypcruBHbIe 00BEKTHI

26 (ppaxransr). PekypcruBHbIE POLIETYPHI U
¢bynkuuu. Mcnonb3oBaHue creka s
OpraHM3allK PEKyPCUBHBIX BHI30BOB

g7 [IpakTryeckas pabora o Teme
"PexypcuBHBIE TOAIPOTPaMMBI"

28 MopaynpHBIN IPUHLUI IOCTPOCHUS
MporpaMm

89 YuciieHHbIE METOJIBI

90 [IpakTuyeckas pabora o Teme

«YucIeHHOE pellIeHHE YPaBHEHUI)




91

Hcnons3oBanne TUCKpETU3aLUU B
BBIUMCIIUTENIBHBIX 3a/1a4ax

92

[IpakTruyeckas pabora o Teme
«[Ipubamx€HHOE BHIYHUCICHUE ITTHH
KPUBBIX U TUIOIIAACH QUTyp»

93

[IpakTuueckas padbora no teme «Ilounck
MakcuMyMa (MUHUMYyMa) (OyHKITHI

94

O6paboTka CHUMBOJIbHBIX JIAaHHBIX.
AJTropUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYUET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

AnropuTMbI 00pabOTKU CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
pOoOETHLHBIM CHMBOJIAM

96

AAropuT™MbI 00pabOTKH CUMBOIBHBIX
CTPOK: ITOMCK MOJCTPOKH BHYTPH JTaHHOU
CTPOKH; 3aM€HAa HalICHHOM MOACTPOKH Ha

JIPYTYIO CTPOKY

97

[IpakTyeckas pabora o Teme
"O6paboTKa CTPOK C UCIIOIL30BAHUEM
(GyHKUMH cTaHAapTHON OMOIMOTEKH SI3bIKA
MporpaMMUpoBaHus"

98

FeHepauH;I CJIOB B 3aJaHHOM aJ'I(I)aBI/ITC

99

MaccuBbI ¥ TIOCIIEIOBATEIEHOCTH YHCEIL.
[IpakTnueckas pabota 1o Teme
"3anosHeHne maccusa'

0.5

100

O060011€HHbIE XapaKTEePUCTUKN MacCHBa

101

JIMHEeNHEBII TTIONCK 3aJaHHOT0 3HAUEHN B

0.5




Maccuse. [IpakTuueckas padbora o reme
"JIMHENHEBIN ITIONCK 3aJaHHOI0 3HAUYEHUS B
Mmaccuse"

102

[IpakTuyeckas padora no Teme "[lorck
MUHHUMAJIBHOTO (MaKCUMaIbHOTO)
3JIEMEHTa B YMCJIOBOM MaccuBe"

103

CopTrpoBKa OJHOMEPHOT'O MaCCUBA.
IIpocThie METOIbI COPTUPOBKH.
[IpakTnueckas padbora no teme "IIpocTsie
METO/Ibl COPTUPOBKH Maccupa'

0.5

104

CoptupoBka ciusiHueM. beictpas
COPTUPOBKA MaccuBa (aJIrOpuT™M
QuickSort). [IpakTrueckas padboTa 1mo Teme
"BeicTpas copTupoBKa MaccuBa"

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuueckas paboTta 1o reme
" JIBOMYHBII MTOUCK"

0.5

106

JIByMepHbIE MaCCUBBI (MaTPHULIbI)

107

Anroput™mbl 06paboTKH MaTpUIL

108

Perenue 3a1ay aHaim3a JaHHBIX

109

Cpe,I[CTBa TEKCTOBOT'O ITpoLeccopa

110

KomMmnbrotepHas BEpcTka TekcTa

—_ | = = =] =

111

[IpakTuueckas pabora no teme "BépcTka
JAOKYMEHTOB C MAaTEMAaTUUYCCKUMU
dbopmymnamu"”

112

HNHCcTpyMEHTBI peLleH3UpOBaHUS

113

[IpakTuyeckas pabora o Teme




"MHOrocTpaHu4HbIE TOKYMEHTHI"

114

Oo6aunbie cepBrchl. KojuiekTuBHAS
pabora ¢ ntokymentamu. [Ipakrudeckas
pabota no Teme "KosektuBHas pabota ¢
JNoKyMeHTamu'"

0.5

115

Amnanus JaHHBbIX. bonpmme JaHHBIC

116

MarmmnHoe o0yueHue

117

AHaNu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX
TadJIUIL

118

[IpakTuueckas pabora no teme "AHanus
JTAHHBIX C MOMOIIBIO AIEKTPOHHBIX
grlang

119

[Toctpoenue rpadukoB GyHKINH.
[IpakTnueckas padbota 1o Teme
"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTHUCTUYECKON 00pabOTKH JaHHBIX B
BU/JIE IMarpaMM CpPeJICTBaMHU peIaKkTopa
3JIEKTPOHHBIX TabHI"

0.5

120

Jluauu tpenna. Ilpakruueckas padota no
teme "[logOop nuHuM TpeHaa,
MIPOrHO3UpOBaHuE"

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o Teme "YUHCIIeHHOE pellIeHre YpaBHEHUI
C TIOMOIIBI0 TOI00pa mapameTpa”

0.5

122

OnTumu3anus Kak MOMCK HAMITy4dlIero
pELIeHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTuueckas pabora no teme "Penienue
3aJ1a4 ONTUMHU3AIUHU C IOMOIIBIO

0.5




3JEKTPOHHBIX TabIuI"

123 HroroBas koHTpoJIbHAs paboTa 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 PeszepBHoe Bpemst 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHoOe Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

KonnuectBo undopmarnmu

AJ'IrOpI/ITMLI CXXaTus JaHHBIX

Anroputm Xaddpmana

[IpakTuueckas pabora no teme "Cixatue
JAHHBIX C TOMOUIBIO AITOPUTMA
Xadpdpmana"

Anroputm LZW

AJIFOpI/ITMI)I CIKaTuA JAaHHBIX C IIOTCPSAMHU.

[IpakTuueckas pabora no teme "Cixatue

JaHHBIX ¢ notepsimu (anroputmsel JPEG,
MP3)"

0.5

CxopocTh Tiepe1aun JaHHBIX

HOMCXOYCTOﬁqHBLIe KOIBI

[IpakTuueckast pabota Mo Teme
"[TomexoycroitunBbie KOABI"

10

Cuctembl. KOMIIOHEHTBI CHCTEMBI B UX
B3aumo/eiictBue. CUCTeMHBIN 3P PeKT.
VYnpasienue Kkak HHQOPMaIMOHHBIN
npouecc. OOpaTHas CBA3b

11

Moaenu u MOJIETUpPOBaHKUE

12

I'pader




13 Pemenwue 3ana4 ¢ momonipio rpadoB

14 JepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTuyeckas padora o Teme "[lorck

16 BBIUTPBIITHON CTPATErUU B UTPE C MTOJTHON
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTuueckas pabora no teme "Cpencraa
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopManuzanus TOHATHS aJITOPUTMA.

19 Mammna TrropuHra Kak yHuBepcalbHas
MoJieb Beluncienuil. Tesuc Yeépua—
Teropunra
[IpakTrueckas paboTa Mo Teme

20 "CocraBieHue MPOCTOM MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mammna ITocra

22 Hopmanshsie anropugmel Mapkosa
ANTOPUTMUYECKU HEPA3PEUIUMBbIE 3aJauH.

23 3agada octaHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKOH OTJIAJKH MPOTpaMM

24 C10KHOCTh BBIYMCIICHHUM
[Torck MpoOCTHIX YKCeN B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«petmeto Dparochenar

%6 [IpakTuueckas pabota mo teme "Ilonck

MPOCTHIX YHCEII B 3aJJaHHOM JIHana3oHe"




27

MHoropa3psiiHbI€ LENIbIE YNCIIA, 3aJa41
JUIMHHOM apu(METUKH

28

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIUNCICHUN C
MHOT'0pa3psIHbIMH yuciaMu"

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpaxkeHwus ). X3MI-TaOIUIIBL.
[Toctpoenue andaBUTHO-YACTOTHOTO
CJIOBApSI JJIs 32JAHHOTO TEKCTa

30

[IpakTnueckas padbota 1o Teme
"TToctpoenue andaBUTHO-9aCTOTHOTO
cJioBapst U1l 3aJaHHOT0 TeKcTa"

31

AHam3 TeKkcTa Ha eCTECTBEHHOM S3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH IO
mabiony. Perymnsipabie BeIpaKeHHUS.
YacToTHBIN aHAIN3

32

IIpakTryeckas pabora no Teme "AHanuz
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. Ananu3 IMPaBUJIBHOCTHU CKOOOYHOTO
BBIPpAXKCHUSA

34

Boruncnenue apupmMernyeckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(QUKCHOMN

dbopme

35

[IpakTnueckast pabota 1o Teme
"Boruncienue apudMeTunyeckoro
BBIPA)KEHUSI, 3aIIMCAHHOTO B IIOCT(QHUKCHOMN

dbopme"

36

Ouepenu. Micnionp3oBanue odepeu s




BPCMCHHOI'O XpaHCHHUA JaHHBIX

37

[IpakTnueckas pabora o Teme
"Ucnonws3oBanue ouepenu"”

38

HepeBbs. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUTIOYHBIX CTPYKTYp. [[BonuHBIC
(bunapnsie) nepesbs. [locTpoeHue nepesa
JUTSL 32JTaHHOTO apu(METHIECKOTO
BBIPKCHUS

39

[IpakTuueckas pabota o Teme
"Ucnons30BaHue 1€pEBbEB IS
BBIYUCIICHUS apH(PMETUIECKUX
BbIpaXKEHUI"

40

PexypcuBHbBIE aroOpuT™MBI 00X0/1a JIepEBa.
Hcnonp30BaHue CTEKa U OUSPeIn IS
o0xoja 1epeBa

41

PexypcuBHBIEC anropuT™MBI 00X0/1a AepeBa.
Hcnonk3oBaHue cTeKa ¥ O4epean s
00xo/1a iepena

42

Anroputmsl Ha Tpadax. [loctpoenue
MUHHMAaJIbHOT'O OCTOBHOTO JiepeBa
B3BEILICHHOT'O CBSI3HOT'O
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
HMIAPUHY

44

KonnuecTBo pa3nuuHbIX MyTEH MEXIY
BEpUIMHAMU OPUEHTHPOBAHHOIO
alMKJINYeCKOro rpaga

45

Asnroput™ JIeHKCTpHI.




46

[IpakTruyeckas pabora o Teme
"Beruncienue JiMHbI KpaT4yauero myTa
MEXy BeplInHaMHu rpada (aIroputm
Jeitkerpen)"

47

Anropurm ®noiiga—Yopiamuia

48

3aiauu, penaeMble ¢ TOMOIILbIO
ANHAMHUYCCKOI'0 IMIpOrpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX (yHKIIHNA

49

[IpakTryeckas pabora o Teme
"Bpranciienue peKypcuBHBIX (DYHKIIHH C
IIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

50

3ajauu, permaemMsple ¢ IOMOIIbIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUSA:
IIOJCYET KOJINYECTBA BAPUAHTOB

51

IIpaxTnueckast padora o teMme "[logcuér
p p

KOJIMYECTBa BAPUAHTOB C MIOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

52

321,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYECKOI'O IIPpOTrpaMMHUPOBAHU:
3aga4u OIITUMHU3allin

53

[TonsaTue o mapagurmax
nporpaMmupoBaHusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

54

[TonsiTre 06 0OBHEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHUPOBaAHUHT

55

OO0BeKTHI U Kinacchl. CBOMCTBA U METObI
00BEKTOB




56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTnueckas pabora o Teme

57 "Hcnosip30BaHNE TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[IpakTrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBI C UCIIOJIb30BAHHEM 1
KJ1accoB"
WNukancynsuus. [Ipaktudeckas pabota no

60 teMe "Pa3paboTtka kinacca, HCIOIB3YIOIETO 0.5
MHKaNCyJauu"

61 Hacnenosanwue. [lomumopduzm

6 [IpakTnueckas padbota 1o Teme 1
"PazpaboTka nepapxuu KiaccoB"
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

63 [TpoexTrpoBanue uHTEpdeiica
10JIb30BATENS

64 [TpoexTrpoBanue uHTEpPeiica
MOJIb30BATENSA

65 Vcnonp30BaHuE TOTOBBIX YIPABISIEMBIX
3JIEMEHTOB JUJIs TIOCTPOEHUs MHTepdetica
[IpakTnueckast pabota 1o Teme

66 "Pa3paboTka mporpamMmsl ¢ TpadraecKumM 1
unrepdeiicom”

67 ITpomerxyTouHasi KOHTpOJIbHAsA paboTa

68 N3y4yeHnne BTOporo s3bika




IIPOrpaMMHUPOBAHUS

69

OTalbl KOMIIBIOTCPHO-MATEMATHYCCKOT'O
MOZACIIMPOBAHUA

70

Jluckperusanus npu MaTeMaTu4ecKoM
MOJIETTUPOBAaHUU HEMPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHu€e IBUKEHHUS

71

[TpakTrueckas paboTa mo Teme
"MonenupoBanue ABUKEHUS"

72

MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTrueckas paboTa Mo Teme
"MonaenupoBaHue OMOJIOTMYECKUX CHCTEM"

0.5

73

MaremMaTHu4decKue MOJCIN B SKOHOMHKE.
BreraucnurensHbIC OKCIICPUMCHTEI C
MOACIAAMHA

74

BepositHocTHBIE MOAEenU. [IpakTdeckas
pabora o Teme "MmuTanmonHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO1a
Mounre-Kapno"

0.5

75

KomMmnsrorepHoe MOAENMpOBaHUE CHCTEM
yIIpaBJICHUS

76

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

77

TabnuuHble (pensunoHHbIE) 0a3bl TaHHBIX

78

[Touck, coprupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOoChl Ha BBIOOPKY JTaHHBIX.
3amnpocsl ¢ mapamerpaMu. Beraucisiemblie
T0JIS B 3a1pocax

79

[IpakTuueckas pabora no teme "Pabota ¢
roToBoi 0a30ii JaHHbIX"




MHuororabauyubie 0a3bl JaHHBIX. THUIIBI

80 CBs3el Mex 1y TabnumnamMu. BuenHuit
kitou. LlenocTHOCTh 0a3bl JaHHBIX
[IpakTruyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUYHOM 6a3bl
TAHHBIX"

%) 3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

23 [IpakTuueckas pabota o Teme "3anpocsl K
MHOTOTAOIMYHON 0a3e TaHHBIX"

&4 SA3bIk ynipaBieHus JaHHbIMH SQL
[IpakTnueckas padbota 1o Teme

85 "VpaBieHrue JaHHBIMU C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprioxKeHus
ITonsATHE O CEpBEPHON U KIUEHTCKON

88 qacTax caita. TeXHOIOTUS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU

89 OcHoBgsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 OcHoBgsl s13p1ka HTML

92 OcHoBbnl s3p1ka HTML

93 IIpakTruyeckas padora o Teme "Co3nanue

BEO-CTPaHUIIBI, BKITIOYAIOIEH




MYJIbTUMEIUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIC, BUJIE0)"

94

OcHoBbI KackaaHbIX Ta0auI cTriei (CSS)

95

[IpakTuueckas pabota 1o Teme
"OdopmiieHre CTPAHUIIBI C TTOMOIIBIO
KaCKaIHbIX TaOIUI] CTHIICH"

96

Cuenapuu Ha s3bike JavaScript

97

Cuenapuu Ha si3b1ke JavaScript

98

®opmbl Ha BeO-CTpaHULIE

99

[IpakTuueckas pabota no teme "O6padboTka
JTaHHBIX (hopm"

100

Pa3memenue BeO-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (ailyioB Ha calT

101

Kangpuposanue. Ucnpasnenue
nepcnekTuBsl. ['ucrorpamma. Koppekmus
YPOBHEH, KOPPEKIIMS 1IBETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHUN

102

Broa nzo0paxeHuit ¢ HCOIB30BaHUEM
Pa3MYHBIX TUPPOBBIX YCTPOUCTB.
[IpakTuueckas padora no teme "O6paboTka
unppoBbIx Gororpaduit”

0.5

103

Peryms. Pabora ¢ obnactsimu. @uibTpsl.
[IpakTrueckas padota mo Teme "Perymib
undpoBbIx Gororpaduit”

0.5

104

MHorocnoitasie n300paxeHus. TekcToBbIe
ciou. Macka cios. Kanansl. Coxpanenue
BBIJIEJIEHHOW 001acTH




105

[IpakTnueckas padbota 1o Teme
"MHorocnoitHbsie n300paxeHus"

106

[ToaroroBka WiLTFOCTpAIHii 1151 BEO-CalHTOB.

[IpakTruyeckas pabora o Teme
" AHUMHPOBaHHBIE N300paxKeHus"

0.5

107

Bexropnas rpaduka. Bekropuzamus
PacTpOBBIX N300pAKEHUI

108

[IpakTuyeckas pabora no Teme "BekTopHas
rpaduka"

109

[TpuHIMIBI TOCTPOEHUS U PEAAKTUPOBAHUS
TpEXMEPHBIX MOAeNei

110

[IpakTuueckas pabora no teme "Coznanue
MIPOCTBIX TPEXMEPHBIX MoJIenen"”

111

Cerounble Moaenu. Marepualisl

112

IIpakTruyeckas padora no Teme "CeTouHble
Mozenun"

113

MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsl

114

[IpakTnueckast paboTa 1o Teme
"Pennepunr"

115

AnnutuBHbIE TexHONOTUU (3D-puHTEPHI)

116

IlonsTHE O BUPTYaJIbHOMN PEAIBHOCTH U
JIOTIOJTHEHHOM peabHOCTH.

117

Wrorosas koHTpoJsibHAs paboTa

118

PesepBHOE Bpems

119

PesepBHOE Bpemst

120

PesepBHOE Bpemst

[ S = pye—




121 PesepBHoe Bpemst 1
122 PesepBHoe Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpemst 1
125 PesepBHOE Bpems 1
126 Pe3epBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

36.5







ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

Ilonumanue OCHOBHBIX IIPUHIUIIOB YCTPOﬁCTBa u q)YHKLII/IOHI/IpOBaHI/IH
COBPCMCHHBIX CTAllMOHAPHBIX H MOOMIJIBHBIX KOMIIBIOTCPOB;, TGHIIGHIII/H\/JI
Pa3BUTHA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaJJCHHUC HaBbIKaMH pa6OTLI C
OIICPpadMOHHbBIMK CHUCTEMaMH MW OCHOBHBIMH BHAAMH IIPOTPAMMHOIO
obecneyeHus JJIA pCeUICHUA y‘IC6HBIX 3aJa4 8 (0) BBI6paHH01>i

cricnyajin3anuu

1.2

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHOUIIaAX OpraHu3alvu U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETel

1.3

IlonnMaHUe OCHOBHBIX IIPUHOUIIOB OUCKPETHU3AIWUN PAa3JIMYHBIX BHUIOB

uH(popManun

1.4

[Tonnmanue ©6a30BBIX alIrOPUTMOB 0OOpPaOOTKH YHCIOBOM M TEKCTOBOM
uHpopManuy (3aluch 4YKMCET B TMO3ULUOHHONW CHUCTEME CUHCIICHMUS,
JEIMMOCTD LIEJIBIX YACEN; HAXOKJIEHUE BCEX IPOCTBIX YMCEN B 3aJlaHHOM
nuana3oHe; 00pa0oTKa MHOTOPa3psAAHBIX —ILENBIX  YHCEd; aHaJIu3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKI_II/IOHaJ'IBHLIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pazpaboTKu

1.6

BnageHne OCHOBHBIMU CBEACHHUSIMH O Oazax HaHHBIX, HUX CTPYKTYpEC,

Cpe/ICcTBaxX CO3/IaHus U pabOTHI C HUIMHU

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTAa B Pa3JIMYHbIX O6J'IaCT$IX; HaJIM4Hue Hpe)ICTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOT Ui B Pa3INYHBIX

npodecCHOHATBHBIX chepax

1.8

Bnagenue TteopeTnyeckuM ammapatroM, MO3BOJISIOIIUM OCYLIECTBIATH
IIPEJICTaBICHUE 3aJJaHHOI0 HATYPAJbHOIO YMCJIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHHH,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTMKH; ONpEeAeNsATh KpaTdyallivid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO IMyTeH MEXIy BepIIMHAMHU

OpPUEHTHPOBAHHOTO AIIMKINYECKOro rpaga




Ymemo

2.1

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH 1€ MOJCIUPOBAHMUS,
BBIMOJHATh AQHAJINU3 PE3YJIbTATOB, MOJYYEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABIISTh PE3YIbTATHI MOJEIMPOBAHUS B HATJISITHOM BUE

2.2

YMeHne KiIacCHUIMPOBATh OCHOBHBIC 3a/laud  aHajiW3a JIaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3aIus, aHau3
OTKJIOHEHHH); TTOHMMATh TIOCJICIOBATEIIBHOCTh PEIICHUS 3a7]ad aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA Ka4yeCTBa JaHHBIX,
BBIOOp ¥ (WJIM) TIOCTPOCHHE MOJCIH, NPeoOpa3oBaHUE JIAHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB
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Ymenue onpenenarts "HGOPMAIMOHHBIN 00bEM TEKCTOBBIX, T'paduUeCKUX
Y 3BYKOBBIX JIAaHHBIX IIPH 33JJaHHBIX MMapaMeTpax AUCKPETH3alUU. Y MEHHE
ONpENENsATh CPEOHIOI CKOPOCTh TIE€pelayd  JIaHHBIX, OLICHUBATh
W3MEHEHHE BpPEMEHH Iepelayd NpU H3MEHEHUH HWH(OPMALMOHHOTO

00BéMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U
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YMmenue CTPOUTHL KOM, O6CCHC‘-II/IBaIOH_II/II‘/’I HAUMCHBIIYKO BO3MOKHYIO

CPCAHIOK0 JJINHY COO6I_I_ICHI/I$I Ipu HW3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucCnonb30BaTh MNpPU PEIICHHM 3a/ad CBOMCTBA MO3ULMOHHOU
3alUCH YMCEJl, aJTOPUTMBbI MOCTPOCHUS 3alUCH YUCIA B MO3ULMOHHOU
CHUCTEME CUHWCJICHUS C 3aJaHHBIM OCHOBaHHUEM M TIOCTPOCHUS YHUCia TO
CTpOKE, cojepXKalled 3amuch 3TOr0 4YHciIa B TMO3MIMOHHOW CHCTEME
CUMCIICHMSI €  3aJlaHHBIM  OCHOBAaHMEM;  yMEHHE  BBIIOJHATH

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

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTHBHOM  HOpMaJbHBIX  (QoOpMax MO 3aJaHHOM  Tabmuie
UCTUHHOCTH;  HCCIENoBaThb 00JacTb HCTUHHOCTH  BBICKa3bIBaHMS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUA

2.7

YMeHue pemarh ajlroOpuTMUYECKUE 33Jaud, CBS3aHHBIC C aHATU30M
rpadoB (3aayu MOCTPOCHHSI ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpeneneHus] KOTUYECTBA PA3IUYHBIX MyTeH MEXIy BEpIIMHAMHU

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHue ucnonb3oBaTh JEPEBbsl IPU aHAIN3€ U IOCTPOECHUU KOAOB U JUIS
NpeCTaBiICHU apu(METHUECKUX BBIPAKEHHUH, NpPU pEIICHUH 3a/1ad
IIOMCKA W COPTHUPOBKH; YMEHHE CTPOUTH JAEPEBO WIPHl MO 33aJaHHOMY

aIropuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO




UTPbI

2.9

VYMeHue aHaIu3MpoBaTh AIrOPUTMBl €  HCIOJIb30BaHMEM  TaOJIMIL
TPACCUPOBKH; ONPEACNATh 03 MCHOIB30BAHUS KOMIBIOTEpA PE3yJIbTATHI
BBITNIOJTHEHUSI HECTIOKHBIX IIPOrpaMM, BKJIIOYAIOIIMX LUKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

2.10

YMeHue ompeneniarh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CyMMHpOBAHHUE 3JIE€MEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepe0opHbIe AITOPUTMBI, JABOUYHBIA MOMUCK) U TMPUBOAUTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IJId pCIICHUA OHHOﬁ 3aga4u

2.11

Bnanenue yHHBEpCAIbHBIM SI3BIKOM MPOIPAMMHPOBAHHUSI  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUIIaX OJAaHHBIX W CTPYKTYypax AAaHHBIX; YMCHHC HCIIOJIb30BaTb OCHOBHBLIC
VIOPABJISIOMAE  KOHCTPYKIMHM,  YMEHHE  OCYIISCTBISTh  aHAIM3
NPE/UVIOKEHHOW ~ MPOrpaMMbl:  ONPENENATh  pe3yJbTaThl  pPaboOTHI
mporpamMmsl Ipu 3aJaHHBIX MCXOAHBIX JAaHHBIX; OIIPCACIIATH, IIPHU KAKHUX
HCXOAHBIX JAaHHBIX BO3MOXHO IIOJTYYCHUC YKa3aHHBIX PC3YyJIbTAaTOB,
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
nporpaMMmbl;  (GOpPMYJIHpOBaTh  NPEUIOKEHHS  TO  YIYUYIICHHIO

IIPOrPaMMHOT0 KO/1a

2.12

VYMeHue peanu3oBbIBaTh Ha BBIODAaHHOM JUIi  M3Y4YEHHS  SI3bIKe
nporpaMMupoBanus Beicokoro ypoHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBbI 0OPAaOOTKU YKCEN, YUCIOBBIX MOCIEI0BATENbHOCTEHN
U MacCHMBOB: TIIpEJACTaBIEHUME YHUCJIa B BUJEe Habopa MPOCTHIX
COMHOJKHUTENEH; HaxOoXJIeHHEe MaKCUMaJIbHOW (MMHHUMAIbHOM) IHQpPHI
HATYypaJbHOTO YHUCIIA, 3aIMCAHHOTO B CUCTEME CUHMCIICHHSI C OCHOBAaHHEM,
He mpeBbimaonM 10; BbUUCIeHHE OOOOMIEHHBIX XapaKTEPHCTUK
AJIEMEHTOB MacCuBa WJIM YHCJIOBOM IOCIEI0BATEIbHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEro  apu(METHYEeCKOro, MHHHUMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YIOBIETBOPSIIOIINX
3aJJaHHOMY VYCIIOBHIO); COPTHPOBKY DJIIEMEHTOB MAacCHBa; YMEHHE
UCMOJIb30BaTh B MpOTrpaMMax JaHHBIC PA3JIMYHBIX THUIIOB C YYETOM
OTpaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh MpPU
pelIeHnH 3a/1a4 CTPYKTYpPHI JaHHBIX (CIHCKH, CIIOBAPH, CTEKH, OYEpE.IH,
JIepeBbs1); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOANPOrPaMMBbI JUIs
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHE HCIIOIH30BaTh

CpEeICTBA OTJIAJIKH MMPOTrPaMM B Cpejie TPOrpaMMHUPOBAHUS

2.13

VYmMmenue HCIIOJIb30BaTh OJICKTPOHHBIC Ta6J'II/II_[I)I JJIA aHaJIm3a,




MPEJICTaBICHUST U OOpPaOOTKU NaHHBIX (BKJIFOYAs BHIOOP ONMTHMAILHOTO
pelieHus, moadop JTUHUHM TPEHJa, PElICHHWE 3aJad MPOTHO3HPOBAHMUS),
YMEHHE UCIOJIb30BaTh TaOJWUYHbIC (pEISIIIMOHHBIC) Oa3bl JTaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH()OPMAIMOHHOE IPOCTPAHCTBO C
UCMOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LMU(POBBIX  TEXHOJOIHMIA;
NOHMMaHUE BO3MOXKHOCTEH IIM(PPOBBIX CEPBHUCOB T'OCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

EI' 10 MTHO®OPMATUKE

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

udposast rpaMOTHOCTH

1.1

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH.
HapannenLHHe BBIYHCIICHHA. MHOFOHpOHGCCOpHHe CHCTCMBI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U 06pa60TKa OOJIBIINX JaHHBbIX

1.2

[IpuHUKIIBI TOCTPOEHUS U aNMapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb WuTepHer. Anpecauus B cetu HHTepHer.
ITporokoiner creka TCP/IP. Cucrema nomenubix umEH. Pasnenenune IP-cetn

Ha MOJICETH C IMOMOIIBIO0 MAaCOK IMOACETeH

1.3

daiinosas cucrema. [Touck B ¢ainoBoit cucteme. IlpuHnunbl pasmenieHus u
UMEHOBaHMs (ailyioB B 0JroBpeMeHHON mamsaTu. L11abnoHbl A onucaHus

rpynn ¢aiinos

1.4

CKOpOCTb nepcaadn JaHHBbIX. 3aBUCUMOCTh BpEMCHH TIICpCaauud OT

PIH(bOpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPHUCTHUK KaHajla CBA3U

1.5

HIudppoBanue naHHbIX. CUMMETpHUYHBIE W HECHUMMETPUYHBIE LIUQPHI.
HIudpsr npocroii 3amensl. Hugp Llezaps. udpp Buxenepa. Anroputm
mudpoBanus RSA

1.6

Koapl, no3Bossitonie oOHapy>XUBaTh U MCIPABIATh OUIMOKH, BO3HUKAIOIIUE
nmpu nepenade AaHHbIX. Paccrosnme Xsmmuera. KommpoBanme ¢

noBToperrem 6utos. Koasr Xommunara

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

JlBonuHoe KkomupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIEHUH, 3alMMCAHHBIX C TOMOINBIO HEPAaBHOMEPHBIX
konoB. YcnoBue dano. [locTpoeHne OINHO3HAYHO AEKOAUPYEMBIX KOJOB C

IIOMOIIBIO ACPEBA

2.2

Teopernueckue Mmoaxoipl K OIEHKE KosmdecTBa WH(popmanuu. EnunHuis!
U3MEpeHuss KoiuyecTBa HHGpopManuu. AJQaBUTHBIA MOAXOA K OIEHKE
KoJnyecTBa MHGOpManuu. 3aKOH aAJWTUBHOCTH HHGpopmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona
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Cucremsl cuncnenusi. Pa3BépHyTas 3amuch LEIBIX U JAPOOHBIX YHCENT B
MO3UIIMOHHOM cucTeMe cumciieHns. CBOWCTBA ITO3HIIMOHHOM 3alMCH YHCla:
KOJMYECTBO HHU(p B 3alucH, MPH3HAK JCIMMOCTH YHCJIa Ha OCHOBaHUE

CHUCTEMBI CUHCICHHS. AJTOPUTM TMEpeBOAa IEJIOro uucia U3 P-uuHOM




CUCTEMBI CUHUCIIEHUS B IECATUUHYI0. AJITOPUTM IIEPEBOJa KOHEUHOM P-nuHOMi
IpoOu B JCCATUYHYIO. AJTOPUTM IE€peBOja IEJIOT0 YUCiIa U3 JACCITHYHOU
cucTeMbl curciieHus B P-uunyto. [lepeBos KoHEUHOH necATHYHOM Apodu B P-
nyHyto. JIBomuHasi, BOCbMEpUYHAs M MIECTHAALATEPUYHAS CHUCTEMBI
CUHCIICHHS, CBSI3b MEXIy HHMH. ApUPMETHYECKHE Omepalnuud B

IIO3MIIMOHHBIX CUCTEMAX CUHCICHUA
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TpouuHasi ypaBHOBELICHHAas CHUCTEMA CUHUCIEHHUs. J{BOMYHO-IECATUYHASA

CUCTEMA CUUCIICHUA

2.5

KomupoBanue TtekcroB. KommpoBka ASCII. OpHOOalTHBIE KOAMPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenvue nHGOPMAIHOHHOTO

00bEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  uzobpaxenuit. OueHka  HHPOPMALMOHHOTO  00BEMaA
rpadMUecKuX JaHHBIX NP 33JaHHBIX Pa3pelleHUH U IIyOMHEe KOAWPOBaHUS
useta. L[BetoBbie Mmonenu. KonupoBanue 3Byka. OueHka WHPOPMALMOHHOTO
00BEMa 3BYKOBBIX JAaHHBIX TIIpH 3aJaHHBIX 4YaCTOTC JUCKPETU3AllUU U

PaspAAHOCTH KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHsTue BbicKka3biBaHUA. BbickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy1IeCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omeparuu. TaOmuikl MCTUHHOCTH. Jlormyeckue BbIpaXKEHUS.
Jlornueckne ToxnecrtBa. Jlormueckue onepanuMd M ONEpalUuu  Haj
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTUKUA. OKBUBAJIEHTHbIE NPEOOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlornueckue (yHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonnueckue (hoOpMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBepI_HeHHBIe JU3BIOHKTUBHBIE KOHBIOHKTHBHBIEC HOPMAJIBHBIC CbOpMBI,

AJIITOPUTMBI UX TTOCTPOCHUA 110 Ta6nnue HCTUHHOCTHU

2.9

Jlornueckne »sneMeHTBI B cocTraBe KommbroTepa. Tpurrep. Cymmarop.
MHuoropa3psasslii cymmaTop. IlocTpoeHne cxeM Ha JOIMYECKHMX 3JEMEHTAX
110 33JJaHHOMY JIOTMUECKOMY BBIPAKEHUIO. 3aIUCh JOITMYECKOIO BBIPAYKEHUS

IO JJOTUYECKOU CXeMe

2.10

Mopenu u monenupoBanue. Llenn monenupoBanusi. AJEKBAaTHOCTh MOJEIH
MOJICIIUPYEMOMY OO0BEKTYy WM mporeccy. Ddopmanmzanus MPUKIaTHBIX
3ajad.

[IpencraBnenne pe3yiabTaTOB MOACIUPOBAHUS B BUOE, YIOOHOM st

BOCIIPHUSATHS 4YeloBeKOM. ['paduueckoe mpencTaBieHHE ITaHHBIX (CXEMBI,




TaOIHIIbI, TPaduKN).

2.11

[IpencraBinenue HenbIX 4YKMCENl B MaMsITH KommbioTepa. OrpaHUYEHHOCTD
JlMana3oHa 4ucell MpHU OTPpaHUYCHHMHM KoJmuyecTBa pa3psanos. llepenonnenue
pa3psAIHON CeTKW. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATEIIbHBIX YHCET.

[ToGuToBBIEe JOTHuUeckue onepanuu. Jlormueckuit, apudmernueckuii u
nuknudeckuii capuru. lludpoBanue ¢ momomp0 TOOUTOBOW oOmepanuu

«uckirouaromiee UJIN»

2.12

Hpel[CTaBJIeHI/Ie BCIHICCTBCHHBIX YHUCCII B IIaMATH KOMIIBIOTCpPA. 3Haqama51
4acTb W IIOpAAOK dYHCIIA. I[I/IaHaSOH 3HAYCHUH BCIICCTBCHHLIX YHCCII.
HpO6J’I€MLI XpaHCHHUS BCIICCTBCHHBLIX YHCCI, CBA3aHHBLIC C OI'PAaHHYCHUCM
KOJIMYCCTBA pa3psAa0B. Brimonaenue onepam/lﬁ C BCIICCTBCHHBIMHU 4YHUCJIaMU,

HaKOILICHUE OIIMOOK IIPpU BBIYUCIICHUAX

2.13

I'padsr. OcHoBHbIe TIOHATHS. Bunel rpados. Onucanne rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEKHOCTH, BECOBBIX MAaTpHI], CIIHMCKOB CMEXKHOCTH. Pemienue
ANTOPUTMUYECKUX 3aad, CBS3aHHBIX C aHaIM30M TpadoB (IOCTpOEHHE
ONTHMAJIBHOTO ITyTH MEXAy BepIIMHAMHU rpada, ompenesieHHe KOJINYecTBa

Pa3IIMIHBIX HYTGI;'I MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOT'O ALMKIIMYCCKOI'O

rpada)

2.14

HepeBnsi. bunapuoe nepeBo. JlepeBbsi moucka. CrmocoObl 00xoza aepena.
[IpencraBinenre  apupMeTHUYECKMX  BbIpaXEHHWM B  BHJAE  Jepesa.
Hcnonb3oBanue rpadoB U IE€pEeBhEB MPU OMUCAHUU OOBEKTOB M IMPOLIECCOB

OKpYZKaromero Mmmupa

2.15

JIMCKpeTHbIE UTpbl JBYX HWIPOKOB ¢ MosHOM uH(opmarumeil. [locrpoenue
JepeBa mnepebopa BapHAaHTOB, ONHCAHHE CTPATETUM HUIPhl B TaOIMYHOMN

(dopMe. BeIMrpbIlIHbIE ¥ TPOUTPHILTHBIE TO3UIIMU. BBIMTpBILIHbIE CTpAaTErnu

2.16

CpenctBa HCKYCCTBEHHOTO UWHTeIUIeKTa. MaeHTHUQHUKAMS W TMOHCK
M300pakKeHUH, pacro3HaBaHUe JIWLL. Hcnonp3oBanue METOJIOB
HCKYCCTBEHHOIO0 HHTEIUIeKTa B oOydaromux cucremax. lcnons3oBanue
METOJIOB MCKYCCTBEHHOTO MHTEJIEKTa B poOOTOTeXHUKE. VIHTEpHET BelIeH.

Heitponnsie cetn

AJTOpUTMBI M IPOrPaMMHUPOBAHNE

3.1

(DOpMaJ'II/B anusa TIOHATHA aJiropurMma. Mamuna TBIOpPIHTa KakK

YHUBCPCaJIbHAsA MOJCIIb BBIYMCIICHUI

3.2

OreHka CIOXKHOCTH BbIYHCICHUNA. Bpemst paboTel U 00bEM HCHOIb3yeMOn
IaMsATH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JAaHHbIX. OrleHka

ACUMNTOTUYECKOU CIIOKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJUHOMHUAIBHON




cnoxkHoctu. IlepeGopubie anroputmsbl. [IpuMepsl pa3iIWYHBIX aITOPUTMOB

peICHUA OHHOI}'I 3aa4M, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOXKHOCTDH
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OmnpeneneHre BO3MOXKHBIX PE3YJbTaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB
YIPAaBJICHUS UCTIOJHUTENIAIMU M BBIYUCIUTENbHBIX aNrOpuTMOB. Onipenienenue
UCXOJHBIX [JaHHBIX, INPU KOTOPHIX aJITOPUTM MOXKET JAaTh TpeOyeMblil

pe3yJsbTar

3.4

Anroput™bl 00pabOTKH HATYpaJbHBIX YHCEN, 3allMCAHHBIX B MO3UIIHOHHBIX
CUCTeMax CYHCICHUS: pa3OMeHue 3alHuCy YUClia Ha OTACIbHBIC IUQPHI,
HaXO0XJCHHEe CyMMbl W TMPOU3BEACHUS LHU(Dp, HAXOXKICHUE MaKCUMAITbHON
(MUHUMAIBLHOM ) IUQPHI.

[IpencraBnenue yucia B BHIIE HaOOpa MPOCTBIX COMHOXHTEICH. AJITOPUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCET B 3aJaHHOM

JMAITa30He ¢ IIOMOIIBIO AITOPUTMA «PeIeTo JpaTocheHar

3.5

MHoropaspsiIHbIe IeIble YUCIa, 3a/1a4d JITUHHON apupMeTHKN

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl n1aHHbIX:
[IEJIOYNCIICHHBIC, BEIIECTBCHHbIC, CHUMBOJbHBIC, JIOTHYECKHE. BeTBieHus.
Crnoxuble ycnoBust. Llukinsl ¢ yeiaoBuem. L{ukisl 1o nepeMeHHO.

OO6paboTka aHHBIX, XpaHsamuxcs B (aiinax. TekcroBble 1 1BOMUHBIE (HaIbI.
daitnossle nepemeHHbIe ((aiinoBble ykazarenu). Urenue u3 aiina. 3anuce B
(aiin.

Paz6uenue 3agaun Ha noazanaqu. IlognporpaMmel (mpoueayps! U QyHKIHN).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHUuA

3.7

Pekypcusi. PexypcuBHble npoueaypsl U GyHKIMH. Mcnonb3oBaHue cTeka JUis

opraHu3anu pCKypCHUBHBIX BBI3OBOB

3.8

Yucnennsle MeTobl. TouHOE M MpUOIMKEHHOE peleHus 3a1aun. YucneHHoe
pelleHre ypaBHEHHUH ¢ MOMOIIbI0 1Moa0opa napamerpa. YucieHHbIe METOAbI
pellleHrs ypaBHEHHIl: MeTon mepedopa, METOJl IOJIOBUHHOTO JIEIEHHUS.
[TpubnmxE€HHOE BBIYUCIIECHNE JJIMH KpUBBIX. Bhruncienue miomaaen gpuryp c
IIOMOLIBI0  YHUCJIEHHBIX METONOB (METOJ MpPsIMOYIOJIbHUKOB, METOJ
Tpanenuii). [Touck mMakcumyma (MUHMMyMa) (pYHKUIUH OJHON NEpEeMEHHOMH

METOJ0M ITOJIOBUHHOTI'O JCJIICHUA

3.9

OOpaboTka CHMBOJBHBIX JIaHHBIX. BCTpoeHHble  (YHKIMH  SI3bIKA
MpOrpaMMHUPOBaHUsL JJIi  OOpabOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJWYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKHM Ha CIoBa MO MPOOETHHBIM CHMBOJAM, MOMCK
MOJACTPOKH BHYTPU JAHHOW CTPOKHM, 3aME€Ha HAWJIEHHOM NOACTPOKM Ha

Opyryio crpoky. ['eHepamusi Bcex CJIOB B HEKOTOpoM andaBure,




YAOBJIETBOPSIIOIIUX 3aJaHHBIM orpaHudyeHusiM. [IpeoOpa3oBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel ¥ TOCIEAOBATEIBLHOCTH 4YHCEN. BbiuucieHne 0000mEHHBIX
XapaKTePUCTHK HJIEMEHTOB MacCHBa WJIM YHUCJIOBOM MOCIEAO0BATEIbHOCTU
(cyMMBI, MpOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YJIOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOUCK 33JJaHHOTO 3HAYEHUSI B MACCHUBE.
AAroput™Mbl paboThl C 3JIEMEHTAMH MAacCHBa C OJAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa 0JIHOMEPHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(MeTonm my3bIpbKa, METOHA BBIOOpA, COPTUPOBKA BcTaBKamu). COpPTUPOBKA
ciustareM. beictpast coptupoBka MaccuBa (anroputm QuickSort). JIBondHbIH

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

3.11

JIByMepHBbIE MacCHBBI (MaTpHIbl). AJNTOPHUTMBI O0OpabOTKH JBYMEpPHBIX
MacCHBOB: 3allOJHEHHE JABYMEPHOIO YHMCIOBOI'O MaccuBa IO 3aJaHHBIM
IIpaBUJIaM, ITOMCK 3JIEMEHTA B IByMEPHOM MacCHBE, BBIUMCIEHUE MaKCUMyMa
(MMHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MacCUBa, [IEPECTAaHOBKA CTPOK

U CTOJIOLI0B ABYMEPHOT'O MaccHBa

3.12

CrnoBapu  (acCOMAaTHBHBIE MACCUBBI, OTOOpaxeHws). Xd3MI-TaOIHUIIBL.

HOCTpO@HI/Ie aﬂ(l)aBI/ITHO-LIaCTOTHOFO CJIOBapd IJIA 3aJaHHOTO TCKCTa

3.13

Crexku. AHanu3 MNpaBUIBHOCTH CKOOOYHOTO BBIpaXEHUS. Bbruncienue
apu(pMeTHYECKOro BhIpaXKEHHU S, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Oqepem/l. Hcnons3oBaHue ogcpeaun AJist BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

AnroputMbel Ha rpadax. IlocTpoeHne MHMHHMaIbHOTO OCTOBHOTO J€peBa
B3BEILICHHOTO  CBA3HOTO  HEOpHeHTupoBaHHOro rpada. KonndectBo
pa3IMYHBIX IIyTEH MEXKIY BEPLIMHAMHU OPUEHTHUPOBAHHOIO ALMKIMYECKOIO

rpada. Anroputm JlefkcTpsl

3.15

JlepeBbs. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. [BonuHbIE
(bunapusie) nepeBbs. [locTtpoenue aepeBa A 3a4aHHOTO apU(PMETHYECKOTO
BbIpakeHUs. PekypcuBHble anropuTMbel o0xofa paepeBa. lcnonb3oBaHue

CTCKa U o4YCpCaun AJId o6xoz[a ACpEBa

3.16

JluHaMuueckoe MporpaMMHUpPOBaHME KaK METOJl peHIeHHsl 3agad ¢
COXPAaHEHHEM IPOMEKYTOUHBIX pE3YJBTATOB. 3aJadyd, pELIAEMble C
IIOMOUIBI0 AMHAMHUYECKOTO MPOTrpaMMHPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX

GyHKIUH, MOACUET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMH3AIUU

3.17

[TonsiTre 06 00BEKTHO-OPHUEHTUPOBAHHOM MPOTpaMMHUpOBaHUU. OOBEKTHI U
kimaccel. CpoiicTBa W MeToAbl O00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIM

ananmu3. Paspa®oTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO




nojxoxaa. MHKancynsanus, Haciea0BaHue, TOTUMOPPHU3M

WudopmanroHHbIe TEXHOIOTHH

4.1

Ananu3 naHHbiX. OCHOBHBIC 337Ul aHAJIW3a JAHHBIX: MPOTrHO3WPOBAHUE,
Kiaccu(uKkanus, KiacTepu3alys, aHaliu3 oTkiIoHeHui. [locnenoBareabHOCTD
pelleHrs 3ajJad aHali3a JAaHHBIX: COOp IMEpPBUYHBIX JAHHBIX, OYHCTKA U
OLICHKa KayecTBa JaHHBIX, BbIOOp U (WIKM) TMOCTPOCHHUE MOJENH,
npeoOpa3oBaHWe  JAaHHBIX, BU3YyalHW3alUs  JaHHBIX, HHTEPIpPETALUs
pe3ynbraroB. [Iporpammusie cpeacTBa u MHTepHET-CEpBUCHI i1 00pabOTKH

" OpCACTaBJICHUA JaHHBIX. boapmue JaHHBIC. MammHHOoe 06y‘ICHI/IC

4.2

Ananns JAaHHBIX C IMOMOLIBIO 3JICKTPOHHBIX Ta6JII/III. Brruncnenue CYMMBI,
CpemHero apu(pMeTHUecKoro, HauOOJbIIer0 (HAUMEHBILIETr0) 3HAYCHMUS
nuarnazoHa. Beraucnenne xo3dduimenta xoppemsiuuy AByX PSIOB JaHHBIX.
[Toctpoenue cTonbuaThiX, IMHEHYATHIX U KPYToBBIX nuarpamm. [loctpoenue
rpadukoB  ¢ynkuuid. [logbop JmHHMHM  TpeHAa, peImIeHWEe  3aaad
MPOrHO3UpOBaHus. Pemienue 3a1a4 ONTUMHU3ANNUU C TTOMOIIBIO 3JIEKTPOHHBIX

TadJIUIL

4.3

I[I/ICerTI/ISaIII/Iﬂ npu MareéMaTU4€CKOM MOACIUPOBAHUN HCIIPECPBIBHBIX
IMpoOLEeCCOB. MOI[CJ'H/IpOBaHI/Ie JABHOKCHUA. MO,I[CJ'II/IpOBaHI/IC OMOJIOTHYECKUX
cucteM. Maremaruueckue MOACIM B OKOHOMHKC. BrrancaurenabHbIe
IKCIICPUMCHTBI ¢ MOJCIISIMU. O6pa60TKa PE3yJIbTATOB OKCIICPUMCHTA. MGTO)I
HaMMCHBIINX KBaJApaTOB. OHGHKa YHUCIOBBIX MapaMETPOB MOACIINPYCMBIX
00OBEKTOB U IMponeccoB. BoccraHoBneHne 3aBUCHMOCTEH MO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

BepostHoctHbie  mozmenu.  Meroast  Monte-Kapio.  MmutanuonHoe

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

4.5

Tabnuunbie (pensiuoHHbIE) 0a3bl JNaHHBIX. Tabnuia — TpeJCcTaBlICHUE
cBeIeHn 00 omHOTHIIHBEIX 00bekTax. Ilone, 3amucek. Kiorou tabmuiel. Pabora
C TOTOBO# 0a30i AaHHBIX. 3anonHeHue 0a3bl JaHHBIX. [IOMCK, cOpTUpPOBKA U
GuIbTpanUs JTaHHBIX. 3ampochl HAa BBIOOPKY JIAHHBIX. 3ampoChl C
napaMmerpamu. BerauciseMble MmoJis B 3apocax.

MHuoroTtabauanbie 0a3bl JaHHBIX. THIIBI CBsI3el MeXTy TadauaMu. BaemHmii
kimtou. [lemocTHOCTh 0a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM 0a3zam

JaHHBIX

4.6

TekcrtoBbiii mpoueccop. CpencrBa IMOUCKa W aBTO3aMEHbl B TEKCTOBOM

nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTHl. (CHOCKH,




ornaBienue. IIpaBuna OUTHPOBAaHUS  MCTOYHUKOB U OQOPMIICHHS

OoubmorpaguIecKux CChIIIOK
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