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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  MpUMEHEHUs  WHGOPMAIMOHHO-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 aHalIu3a
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.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomibl0 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 npodsieMbl 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 YHUCIAa M3 ACCATUYHOW CHCTEMBbl CUUCIEHHS B P-
nunyto. [lepeBon KoHeyHOW JecsATUUHON JApobu B P-nunyro. JIBomunas,
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.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
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. BpickaszbiBaTenbHblE (HOPMBI
(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 [gaHHBIX:
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. ANrOpuTMBI CKATHSl JAHHBIX C MOTEPSMH. 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.

Mopenun n monenupoBanue. Llens MoaennpoBanus. COOTBETCTBHE MOJAEIH
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).

I'padbi. OcHoBHble noHsTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
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 kackamupix Tabmui ctwiert (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 PE3YJbTATDBI

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) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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
TEXHUYECKOTO 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(OpMaAImOHHO-
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 IEHUCTBUSX, & 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;

dbopMHUpPOBaTh HAYYHBIN TUI 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:

OCYIIECTBISATH KOMMYHHUKAILIUU BO BCeX cepax KU3HHU;

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) CAaMOKOHTPOJIb:

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 OOEcCreueHus JJs peHieHus ydeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEJCTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 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.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunuyectBo yacos
Ne HauMeHOBAHAE PA3ICIOB H TeM MPOTPAMMDI KoHTpobHbIe DJIeKTPOHHbIe (HM(poBbIe) 00pa3oBaTeIbHbIEC
n/n Bcero pecypchl
padoThbI
Paznea 1. lilndposasi rpaMOTHOCTD
11 KomnbroTep - yHHBEpCaIbHOE YCTPOMCTBO 6
00pabOTKH JaHHBIX
1.2 [IporpammHoe obOecrieueHue 6
1.3 KomnberoTepHsie cetu 5
1.4 NudopmarmonHas 6€30MacHOCTb 7
Hroro no pazgeny 24
Pa3znen 2. Teoperuueckue 0CHOBBI MH()OPMATHKH
2.1 [IpencraBnenre nHGOPMAIIMH B KOMITBIOTEPE 19
2.2 OcHOBBI aNIreOpbl TOTUKH 14
23 KomnbsrotepHast apudmernka 7
Hroro no pazueny 40
Paznea 3. AiniropuT™Mbl M1 IPpOrpaMMHUpPOBaHue
3.1 Beenenue B mporpamMmmupoBaHue 16
3.2 BcnoMorarenbHble anropuTMbl 8
33 YucaeHHbIE METOIBI 5
34 ANropuT™MbI 00pabOTKH CUMBOJIBHBIX JIAHHBIX 5
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10
Hroro no pazgeny 44
Pasnea 4. UndopMannoHHbIE TEXHOJIOTHH
4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB 6
4.2 AHanu3 1aHHbIX 8
Hroro no pazgeny 14
PesepBHOe Bpemst 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0




11 KJIACC

KoanuyecTBo 4acos

Ne HaumeHoBaHue pa3/iesioB U TeEM duekTpoHHbIe (LM (POBbHIE)
n/n NPOrpaMMblI Bcero Konrpoabusre o0pa3oBaTe/bHbIE Pecypchl
padoThI
Pa3znea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
1.1 Nudopmarnus u nHGOpMaAITMOHHBIEC TPOIECCHI 10
1.2 MoaenupoBaHnue 8
Htoro no pazgeny 18
Pa3nes 2. AropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16
IIPOrPaMMUPOBAHHUS
Hroro no pazaeny 50
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 3
MOJIEJTUPOBAaHUE
32 ba3sl jaHHBIX 10
33 Be6-caiiTh 14
34 KomnbrotepHas rpadpuka 8
3.5 3D-MonenupoBanue 8
Hroro no paszueny 48
Pe3epBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

KoHnTpoJbHbIe

Bcero
padoThI

TpeboBaHus TEXHUKH OE30MTACHOCTH U TUTHEHBI IPU pabOTE ¢ KOMIBIOTEPAMHU U IPYTUMHU
KOMITOHEHTaMH IU(POBOTO OKPYKEHHUS

HpI/IHHI/IHbI pa6OTBI KOMIIBIOTEPOB U KOMIIBIOTCPHBIX CUCTEM

OOMeH JaHHBIMHU € TIOMOIIIbIO IKMH. KOHTpOJIIEphl BHEIHUX YCTPOICTB

ABTOMAaTHYECKOE BBHITIOJIHCHHUE IIporpaMMabl IpoHeCcCopomM

OrniepaTuBHas1, MOCTOSIHHAS U JOJITOBPpEMEHHAs mamsaTh. KOHTpOJUIephl BHEITHUX YCTPOUCTB.
[IpsiMoit mocTyn K naMsaTu

COBpCMeHHI)IG KOMIIBIOTCPHBIC TCXHOJIOTUHU

HpOFpaMMHOG obecrieueHne KOMITBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U MOOHUJIBLHBIX YCTPOﬁCTB

CuctemHoe nporpaMMHoe obecrieueHue. OnepanmoHHbIe CUCTEMBI

Yrunutel. [paiieps! ycTpoicTs. IlapamieasHoe nporpaMMUpPOBaHHE

12

WNHcTannauus u IenHCTAIUISAIUS TPOTPaMMHOI0 00eCedeHUsI

DaliIoBEIe CUCTEMBI. HpI/IHLII/IHBI pa3sMEIICHUS 1 UMCHOBAHU (baﬁHOB B )IOJ'Il"OBpeMeHHOI\/’I IHaMsITH.

[ITabnoHbI U1 onMcaHus Tpynil ¢ainos

3akoHomarenbcTBO Poccuiickoit denepariu B 007aCTH IPOrPaMMHOTO 0OECTIeYeHUs U JaHHBIX

[ [ G (G R S S—,

13
14

HpI/IHHI/IHBI IMOCTPOCHUSA U allllapaTHBIC KOMIIOHECHTHEI KOMITBIOTECPHBIX cereil. CeTeBbIe IIPOTOKOJIBL

Certp UHTEpHET

15
16

Paznenenne IP-cetn Ha MoACceTH ¢ MOMOIIBIO MacOK ITOJICETEH

CereBoe aIMUHUCTPUPOBAHKE

[SE Y G (G G —

17

Bunpe! nesrensroctu B cetu UnTepuer. Cepsucsl HTepHeTa. ['ocynapcTBeHHBIE 3JIEKTPOHHbBIE
CEPBUCHI U YCIYTH




18 NudopmanmonHas 6€30MacHOCTb 1
19 BpenoHocHble mporpaMmMHOe 00ecrieYeHIE M METOIbI O0PHOBI C HUM 1
20 [IpakTuueckas pabora o Teme "AHTUBUPYCHBIE TPOrPaMMBbI" 1
21 Opranuzanus TMYHOTO apxuBa HHGpopmanuu. PesepBHoe konupoBanue. [lapospHas 3amuTa apxusa 1
22 [ndpoBanme naHHBIX 1
23 Anroputm mmdposanus RSA. Creranorpadust 1
24 [IpakTruueckas padota mo teme "llIndpoBanue naHHBIX" 1
25 WNndopmanus, nanusie 1 3HaHUs. MIHGOpMaIIMOHHBIE TPOLIECCH B MPUPOJIE, TEXHUKE U OOIIECTBE 1
%6 HenpepbiBHbIE U AUCKPETHBIE BETUUMHBI U CUTHAJIBbl. HEe00X0AMMOCTh TUCKpEeTH3aiH |
uHpOpMaLuy, peHa3HaueHHOM! 7151 XpaHeHUs, nepeaayn 1 o0paboTKU B IIUPPOBBIX CUCTEMAX
7 JIBonuHO€E KoaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJIbl. JleKoupoBaHue coOOEeHUH, 1
3alMCaHHbIX C TIOMOIIbIO HEPAaBHOMEPHBIX KOJIOB
)3 VYcnosue ®ano. [locTpoeHne 0THO3HAYHO JEKOTUPYEMBIX KOJIOB C IIOMOIIEIO niepeBa. ['pad Am. A. |
MapxkoBa
79 Enununps! usmepenust konudectsa MHGopMauu. An(aBUTHBIA TOIXO0/ K OLIEHKE KOJIUYECTBa |
uHpopMaun
30 CucreMsl cunciieHus 1
31 ITepeBon uncen U3 OQHON CUCTEMBI CUUCIIEHHS B IPYTYIO 1
32 JIBonuHasi, BOCbMEpUYHAs U IIECTHAIATEPUYHASI CUCTEMBI CUMCIIEHUS, CBSI3b MEXK/1y HUMU 1
33 JIBonuHas1, BOCbMEpPUYHAs U LIECTHAAATEPUYHAS CUCTEMBI CUMCIIEHUS, CBSI3b MEXy HUMU 1
34 JIBonuHasi, BOCbMEpHYHAs U MIECTHAAIATEPUYHASL CUCTEMbI CUMCIICHUS, CBSA3b MEXKTY HUMHU 1
35 ApudmeTrndeckue onepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS 1
36 TponuHas ypaBHOBEIICHHAs CUCTEMA CUUCIICHUS 1
37 JIBOMYHO-JeCATHYHAS CUCTEMA CUMCIICHUS 1
38 KonupoBanue TekcToB 1
39 PactpoBoe koaupoBanue n3oOpaxeHui 1




40 [IpakTuueckas pabora o Teme "Jluckperusamnus rpadpudeckoit nudpopmarn" 1

41 L{BeToBrie Moaenu. BekTopHoe kogupoBanue. @opmarsl aiinos. TpéxmepHas rpaduka. 1
@paxkranbHas rpaduxa

4 KonupoBanue 3Byka. Onenka nHGOPMaLMOHHOTO 00bEMa 3BYKOBBIX IaHHBIX ITPH 33JaHHBIX 4aCTOTE |
JUCKPETU3ALMU U Pa3psiIHOCTU KOJUPOBAHMS

43 [IpaxTuueckas pabora o Teme "/luckperu3sanus 38yKoBoi nHpopmanun" 1

44 OCHOBBI QJIT€OPHI JIOTUKH 1

45 Jlornueckue oneparuu. TaOauIbl HKCTHHHOCTH 1

46 Jlornueckue BbipaxkeHus. Jlornueckue ToxxaecTsa. J{okazaTeabCTBO JIOTHYECKUX TOXKIECTB C |
IIOMOILBIO TaOJIHUIl UCTUHHOCTH

47 [TpakTuyeckas pabdora no reme «Iloctpoenue u ananu3 TabIUI UICTUHHOCTU B TaOJIMYHOM |
nporeccope»

48 Jlormueckue onepanuu 1 oNepalnuy HajJl MHOXKECTBaMU 1

49 Jlornueckue onepanuy 1 onepanuy Hajl MHOXECTBaMU 1

50 3aKkoHbI anreOpsbl JOrMKU. DKBUBAJIEHTHBIE TPE0Opa30BaHus JOTMUECKUX BhIPAXKEHUN 1

51 Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHUI 1

5 Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BOZMOXKHBIX JIOTHYECKUX (DYHKLIUN OT KOJIMUYECTBA |
aprymeHToB. [logHble CUCTEMBI JIOTHUECKUX (PYHKIUI

53 Kanonnueckue ¢popmbl torndeckux BoipaxkeHnid. CoBepIlIeHHbIE TU3bIOHKTUBHBIE U |
KOHBIOHKTHBHbBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI KX TOCTPOEHHUS 1O TaOJINIIE HUCTUHHOCTH

54 Jlornueckue 371€MEHTHI B COCTaBE KOMIIBIOTEPA 1

55 Tpurrep. CymmaTtop. MHOrOpaspsaHelii CcyMMarTop 1

56 [TocTpoeHnue cxem Ha JJOrMYECKHX 3JIEMEHTaX. 3allUCh JIOTMUYECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOM |
cXeme

57 MHuKpPOCXEMBI U TEXHOJIOTHS UX POU3BO/ICTBA 1

58 [IpencraBneHue LEabIX YNCEN B TaMATU KOMIbIOTEpPAa. OrpaHUYEHHOCTD IMana3oHa YUCell IPU 1

OrpaHMYEHUU KoJIMYecTBa pa3psaoB. [lepenonnenne pa3psaaHoil ceTku




be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JIOIOJHUTEIBHBIN KO/

59 OTPHLIATENIbHBIX YUCEl !
60 [ToOuTOBBIE TOrMYECcKHEe onepanuu. Jloruaeckuit, apupMeTHIecKuil 1 HUKIMYECKUI CABUTH 1
61 [IndpoBanue ¢ MOMOIIBLIO TOOUTOBON onepanuu «uckirodaromiee NI 1
62 [IpencraBienue U XpaHEeHHE B IAMITH KOMIIBIOTEPA BEILECTBEHHBIX YHCEI 1
63 Brinonnenue onepanuii ¢ BEIeCTBEHHBIMH YUCIaMU, HAKOTUIEHHE OLIUOOK MTPH BBIYMCIICHUSAX 1
64 [IpakTuueckas pabora no Teme «M3ydeHne nopa3psaHOro MaIMHHOTO MPEICTABICHHS LENbIX U 1
BEIIIECTBEHHbBIX YUCEI»
65 AHanu3 anropuTMoB 1
66 Ortanbl pelieHns 3a/1a4 Ha Komnbtotrepe. HCTpyMeHTallbHbIE CPEACTBA: TPAHCIATOP, OTIAAAUHK, 1
POQUITHPOBIIUK
67 Cpena nporpamMmMupoBanusi. KoMnuisiius v uHTepripeTanus nporpaMmm. BupryanbHble MalivHBbI. 1
WHTerpupoBaHHas cpenia pa3padoTKu
68 MeTo/ibl OTJIaIKK MPOrpPamMM 1
69 TuIbl NEpeMEHHBIX B S3bIKE IPOTPAMMHUPOBAHUS 1
70 O06paboTKa LeNbIX Yncel 1
71 O6paboTKa BEIEeCTBEHHBIX YUCEIT 1
72 CiyualiHble U IICEBAOCTyYalHbIE YnCia 1
73 Bersnenus. CnoxHble ycloBus 1
74 [[uKIbI ¢ ycoBueM 1
75 [{rkbl O mepeMeHHON. B3anMo3aMeHs1eMOCTh pa3InYHbIX BUJIOB LIUKJIOB 1
76 O6paboTka HaTypaJIbHBIX YHUCET C UCTIOJIb30BAaHUEM ITUKIIOB 1
77 HaxoxxaeHne Bcex MpoCThIX Yncell B 331aHHOM AuanaszoHne [Ipakruueckas pabora o teme |
«Pemenue 3a1ay MeTo1I0M nepedopar»
78 WNHBapuaHT nukna 1
79 JloKkyMeHTHpOBaHUE IIPOrPaMM 1




80 OO0OpaboTka JaHHBIX, XpAHAIIUXCS B (paiimax 1

81 PasOuenue 3amaun Ha rog3anadyu 1

%) Wcnonp3oBanue ctannapTHON OMOIMOTEKH sA3bIKa IporpammupoBanus. [lonkimtouenue OndinoTex 1
MOJANPOrpaMM CTOPOHHUX MPOU3BOAUTENEH

83 [onmporpammsl (porierypsl U GyHKIUH) 1

84 [ToanporpamMmsbl (Tiporierypbl U GyHKITUN) 1

85 [TpakTudeckas padora no teme "Paspaborka moamnporpamMm” 1

26 Pexypcus. PexypcuBHbie 00beKTHI ((ppaktansl). PexypcuBHbie mpoueaypsl U GyHKITUH. |
Hcnonp30BaHue CTeKa 7151 OPraHU3alMK PEKYPCUBHBIX BHI30BOB

87 [IpakTuueckas pabora o Teme "PekypcruBHBIE TOAIPOTpaMMBbI” 1

88 MonaynbHbBIN TPUHIUI HOCTPOCHUS IPOrPAMM 1

&9 UYucneHHble METOIbI 1

90 [IpakTrueckast pabora o Teme «UHCICHHOE PEeIICHHE yPaBHEHUI 1

91 Vcnonb30BaHue TUCKPETU3AMH B BEIUUCIUTENBHBIX 3a1a4ax 1

92 [IpakTuueckas padora no teme «IIpuOamxkEHHOE BRIYMCIIEHNE AJTMH KPUBBIX U IJIOLAaAeH Gpuryp» 1

93 [Tpaktuyeckas pabora no reme «Ilonck Makcumyma (MUHUMYMa) QYyHKITHH» 1

94 OO0paboTka CHMBOJIBHBIX JAHHBIX. AJITOPUTMBI 00Pa0OTKH CUMBOJIBHBIX CTPOK: TOJCUET |
KOJINYECTBA TOSBICHNN CHMBOJIA B CTPOKE

95 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: Pa30MEeHHE CTPOKH Ha CIIOBA MO MPOOEITbHBIM |
CHUMBOJIaM

06 ANTOpUTMBI 00paObOTKH CHMBOJIFHBIX CTPOK: TIOUCK TIOJICTPOKH BHYTPH JAHHOM CTPOKH; 3aMEeHa 1
HalIeHHOH MOACTPOKHU Ha JAPYTYIO CTPOKY

97 [IpakTruueckas padota mo Teme "OO6paboTKa CTPOK C UCTIOIB30BaHHEM (QYHKIIUNA CTaHIAPTHOU 1
OMOIMOTEKH A3bIKA MPOrPaMMHUPOBAHUS"

98 I'enepanus cioB B 3aJaHHOM aji(aBuTe 1

99 MaccuBsbl 1 TIOCIIeI0OBaTeILHOCTH uncen. [IpakTuyeckas padorta o Teme "3anoHeHne MaccuBa' 1

100 O06001IEHHbIE XapaKTEPUCTUKU MAaCCHBa 1




JluHeWHBIN TOUCK 33JaHHOTO 3Ha4YeHus B MaccuBe. [IpakTuueckas padora mo teme "JIuHeHbIi

101 MOMCK 33JJaHHOT0 3HAa4eHUsI B MaccuBe" !

102 [IpakTuyeckas padora o Teme "[lorck MUHUMATBEHOTO (MAKCUMAIBHOTO) DJIEMEHTA B UUCIIOBOM |
maccuse"

103 CoptupoBka ofHoMepHOro MaccuBa. [IpocTsie MeTop1 copTupoBKH. [IpakTudeckas pabora o Teme |
"IIpocThie METOJBI COPTUPOBKU MaccuBa"

104 CoprupoBka ciussHueM. beictpas coptupoBka maccuBa (anroputM QuickSort). [TpakTudeckas |
pabora o Teme "bricTpas copTupoBka maccuBa'

105 JIBOMYHBII MOMCK B OTCOPTHPOBaHHOM MaccuBe. [IpakTudeckas padota o teme "JIBonuHbIN TOUCK" 1

106 JIBymMepHBbIE MacCUBBI (MaTPHUIIbI) 1

107 AATopuUTMBI 00paObOTKH MaTpPHUIL 1

108 Perrenue 3agad again3a JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KomnberorepHas BEpCTKa TEKCTA 1

111 [IpakTuueckas pabora no teme "BépcTka 10KyMEHTOB ¢ MaTeMaTHuecKuMu popmynamu” 1

112 HNHCTpyMEHTBI pELIEH3UPOBAHUS 1

113 [IpakTuueckas pabora o teme "MHOrocTpaHU4HbIE TOKYMEHTHI" 1

114 Ob6naunsle cepBuchl. KomtektnBHas pabota ¢ jokymenTamu. Ilpaktuueckas pabora 1o reme |
"KonnexkTuBHas pabora ¢ JOKyMeHTaMu'"

115 AHann3 ga"nHbIX. bosbIie naHHbIE 1

116 MamnnaHoe o0yueHue 1

117 AHann3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX TaOIHUI] 1

118 [IpakTuueckas padoTa mo TeMe "AHanu3 JaHHBIX C TTOMOIIBIO JIEKTPOHHBIX TA0IHIT" 1
[Toctpoenue rpadukos Gpynkuuii. [Ipaktudeckas padora mo reme "HarmsaHoe npencraBieHue

119 pe3yNbTaTOB CTATUCTUIECKONH 00OpaOOTKHU TaHHBIX B BUE TUATPaMM CPEJCTBAMH peAaKTopa 1
AIIEKTPOHHBIX TaOIuUI"

120 Jlunuu tpenna. [lpaktuueckas padota no reme "[logdbop muHUM TpeHAa, TPOrHO3UpOBaHUE" 1




121 [Mon6op mapametpa. [IpakTrueckas padota mo teme "HucieHHOE pelieHne ypaBHEHHH ¢ TTOMOIIBIO |
noabopa mapamerpa'
122 OnTuMu3anus Kak TOMCK HAWTYYILIEro peleH s B 3aJaHHbIX yciaoBusixX. [Ipaktuyeckas padora mo 1
teme "Pemenue 3a1a4 ONTUMHU3ANNHN C TIOMOIIBIO AIEKTPOHHBIX Ta0HIl"
123 PesepBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpemst 1
126 PesepBHOe Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOe Bpemst 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHoe Bpemst 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpems 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpems 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

Koan4gecTBO 4acoB

Ne Tema ypoka KonTpoibHbie
n/n Bcero
padoThI
1 KonuvectBo nunpopmarnmu 1
2 AJITOPUTMBI CKaTUS TJAHHBIX 1
3 Anroputm Xaddmana 1
4 [IpakTuueckas pabota no teme "CikaTue IaHHBIX C MOMOIIBIO anropurma Xaddmana' 1
5 Ausnroputm LZW 1
6 AJTOpUTMBI C3KaTHS TaHHBIX ¢ moTepsimu. [Ipaktudeckas pabota o teme "CixkaTue NaHHBIX C |
notepsimu (anropurmsl JPEG, MP3)"
CkopocTb nepeauu JaHHbIX 1
[TomexoycToitunBbIe KOIbI 1
9 [TpakTryeckas pabdora no Teme "[lomexoycroifunBeie KObI" 1
10 Cucrembl. KoMIIOHEHTHI cucTeMBl U UX B3auMoJieicTBue. CUCTEMHBIN 3P eKT. YpaBieHne Kak )
nH(popManuoHHkIN nporecc. ObpaTHast CBSI3b
11 Mogaenu 1 MOJETMpOBaHUE 1
12 I'padbr 1
13 Pemenue 3anay ¢ momorisio rpados 1
14 JepeBbs 1
15 OCHOBBI TEOPUH UTD 1
16 [IpakTuueckas pabota no Teme "IloMck BBIMTPHIIIHON CTpaTeruu B UTPeE C MOJIHON HHpopmaruein” 1
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1
18 [TpakTrueckas padota mo Teme "CpeacTBa HCKYCCTBEHHOTO MHTEIIIEKTa" 1
19 dopManuzanus NOHATHS alropuTMa. MammHa ThlOpyHra Kak YHUBEpCajibHas MOJEINb 1




BbiunciieHnil. Tezuc Yépua—Twsropunra

20 [IpakTrueckas padota nmo Teme "CocTaBiaeHrEe TPOCTON MTPOrpaMMBbI JjIsl MalIHbI ThropuHTa" 1
21 Maruuna ITocra 1
opMaibHbIe anropudmel MapkoBa

22 H M 1

” ANTrOpUTMUYECKH HEpa3peluInMble 3a7aui. 3ajada ocTaHoBa. HEBO3MOKHOCTh aBTOMaTUYECKOMN |
OTJIAJIKH POTPaMM

24 Co>XHOCTh BBIYUCIICHUN 1

25 [Torck mpOCTHIX YKCEI B 3aJAaHHOM JUANa30HE C OMOIIBIO AITOPUTMA «pelieTo JpaTochenar 1

26 [IpakTuueckas padota nmo Teme "[lorck MpOCTHIX YKCeN B 3aJaHHOM Juana3zoHe" 1

HOTOpa3psiiHbIC LIeJIbIE YNCIIa, 3aJa4H IJIMHHON apu(MeTuKu

27 M , 1

28 [IpakTnueckas padbota no teme "Peanusaius BEIYUCIEHUN ¢ MHOTOpa3psiAHBIMU YnciIamMu” 1

79 CrnoBapu (accolmaTuBHbIE MaCCHBBI, 0TOOpaxkeHus ). X3mi-tabnuisl. [Toctpoenue andaBuTHO- |
YaCTOTHOTO CJIOBaps JIsl 3aIaHHOTO TEKCTa

30 [IpakTuueckas pabota no teme "IlocTpoeHue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JaHHOTO |
Tekcra"

31 AHanu3 TEKCTa Ha €CTECTBEHHOM s3bIKe. BhijieseHue nocienoBaTeIbHOCTEH 1Mo M1abIoHy. |
Perynsipubie BelpaxeHus. HacTOTHBIN aHAIN3

y

32 [IpakTuueckas pabota mo Teme "AHanu3 TEKCTa Ha €CTECTBEHHOM SI3bIKe" 1

33 Crexu. AHanu3 mpaBUILHOCTH CKOOOYHOTO BBIPAKEHUS 1

34 Brruncnenue apupMeTu4eckoro BEIpaKEHUs, 3aITUCAHHOTO B TOCT(hUKCHON hopme 1

35 [TpakTrueckas padota mo TeMe "Brruncienne apudMeTHIecKoro BEIpaKEHUs, 3alMCAaHHOTO B |
noctdukcHoii hopme”

36 Ouepenu. Mcnionp30BaHne ouepeau Juisi BPEMEHHOTO XpaHEHHS JaHHBIX 1

37 ITpakTuyeckas padora no Teme "Mcnonp3zoBanue odepenn” 1

18 JepeBbs. Peanusaius gepeBa ¢ MOMOIIBIO CCBUTOYHBIX CTPYKTYp. JBondHbIe (OMHApHBIE) 1EPEBbSL. |
[TocTpoenue nepesa i 3aAaHHOTO ApUPMETHIECKOTO BBIPAKESHUS

39 [IpakTuueckas pabota mo teme "Mcnons30BaHue AePEBLEB AJIs1 BEIYUCICHUS apU(METHISCKIX 1




BBIpaXKEHUI"

40 PexypcuBHBIC anropuT™Mbl 00X0/a aepeBa. Vcrmoap30BaHue cTeKa U ouepean s 00xo1a aepesa 1

41 PexypcuBHbIe anroputmsl 00xoaa aepesa. Mcrnonp3oBanue creka U ouepenu st 00xo/a aepesa 1

4 Anroputmsl Ha rpadax. [TocTpoeHne MUHUMAILHOTO OCTOBHOTO JIEPEBA B3BELICHHOTO CBSI3HOTO )
HEOPHEHTUPOBAHHOTO rpada

43 O6xox rpada B riryouny. O6xoxa rpada B IIUPHUHY 1

44 KonnyecTBo pa3nuyHbIX MyTel MEX1y BepIIMHAME OPUEHTUPOBAHHOTO AIIMKJINYECKOTo rpada 1

45 Asnroput™m JIeHKCTpBI. 1

46 [IpakTuueckas padbota no Teme "BbrunciaeHue JIMHbI KpaT4yanIIero MyTH MEXAy BEpLIMHAMU |
rpada (anroputm JetikcTps)"

47 Anroput™m @noiiga—Y opiuamia 1

43 3anauu, peraeMble ¢ IOMOUIbIO AMHAMUYECKOTO POrpaMMHUPOBAHUS: BEIUMCIEHUE PEKYPCUBHBIX 1
byHKIUI

49 [IpakTuueckas pabota no Teme "BbruncieHne peKypCcuBHbBIX (PYHKINN C TOMOIIBIO )
JMHAMHYECKOT0 IporpaMMupoBaHus"

50 3azauu, pemaeMple ¢ IOMOUIbI0 AMHAMUUYECKOTO POrPaMMHUPOBAHUS: TIOJICUET KOIMUECTBA |
BapUaHTOB

51 [IpakTuueckas padota mo teme "llomcuér KonMUecTBa BApUAHTOB C MTOMOIIIBIO JUHAMUYECKOTO |
IIPOrpaMMUpPOBaHUA"

52 3aaun, peraeMble ¢ TOMOUIbI0 AMHAMUYECKOTO MPOrpaMMHUPOBAHUS: 3a]Jaul ONITUMHU3ALNN 1

53 [Tonatue o mapaaurmax nporpammupoBanus. O030p S3bIKOB POrPAMMHPOBAHUS 1

54 [TonsiTrie 06 06BEKTHO-OPUEHTUPOBAHHOM TPOrPaMMUPOBAHUN 1

55 OOmBexThI U Ki1acchl. CBONWCTBA U METOABI OOBEKTOB 1

56 OOBbEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3 1

57 [IpakTuyeckas padora no Teme "Mcnonap30BaHKe TOTOBBIX KJIACCOB B IporpamMme” 1

58 PazpaboTka nmporpamMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MTOAXO0Aa 1

59 [TpakTuyeckas padora "Pa3paboTka MpocToif MpOrpaMMsbl € UCIIOJIB30BaHUEM KIacCoB" 1




WNukancymsimust. [Tpaktudeckas pabota mo Teme "Pa3paboTka kiacca, UCIOJIb3YOIIEro

60 " 1
MHKATCYJISIIHIO
61 Hacnenosanwue. [Tomumopduzm 1
62 [TpakTrueckas padota mo Teme "Pa3paboTka uepapxuu Kiaccon" 1
63 Cpenbl ObICTpOit pazpaboTku mporpamm. [IpoekTupoBanue nHTepderica moab30BaATEIS 1
64 [IpoekTupoBanue uaTepdeiica moIb30BaTENI 1
65 Vcnonp30BaHue TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB Il IOCTPOCHUS HHTEpdeiica 1
66 [IpakTrueckas padota nmo Teme "Pa3paboTka mporpamMmsl ¢ rpaguyeckuM uHtepdeiicom” 1
67 N3yueHne BTOPOro si3b1Ka MPOrpaMMUPOBAHUS 1
68 N3yueHue BTOPOro si3bIka NporpaMMUpPOBAHUS 1
69 Oranbl KOMIIBIOTEPHO-MAaTEMaTUUECKOTO MOJEIUPOBAHUS 1
70 JluckpeTusanus Ipu MaTeMaTHYeCKOM MOJIETUPOBAHUHU HEMPEPBIBHBIX MPOIIECCOB. 1
MoaenupoBaHH€e IBUKEHHUS
71 [TpakTryeckas paborta no Teme "MojienupoBaHue IBUKEeHU" 1
7 MonenupoBanue Ouosornyeckux cucreM. [Ipaktuyeckas padora no treme "MojaenupoBaHue |
OMOJIOTUYECKUX cucTeM"
73 MareMatrrnueckre MOJEIN B SKOHOMUKE. BbIUMCIUTENbHBIE SKCIIEPUMEHTHI C MOJEISIMU 1
74 BepositHocTHbIe Mosienu. [IpakTuueckas pabora o teme "MIMuTanimoHHOE MOJIEIMPOBAHUE C |
nomoIbio Meroaa Mounte-Kapio"
75 KoMIbroTepHOE MOIETMPOBAHUE CUCTEM YIIPABICHUS 1
76 O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA 1
77 Tabnuunbie (pemsiuoHHbIC) 0a3bl TaHHBIX 1
73 [Touck, copTupoBKa U GUIBTpAIHS TaHHBIX. 3aIIPOCHI HA BEIOOPKY JAHHBIX. 3aPOCHI C |
napameTpamu. Beraucnsiemble moJid B 3aIIpocax
79 [IpakTuueckas pabora no Teme "Pabora ¢ roroBoit 6a3oi JaHHBIX" 1
20 MHuoroTtabiauunble 0a3bl JaHHBIX. TUIIBI cBsI3el Mexay TabnuuaMu. Buenmnuii kimtou. [lenoctHOCTH 1

0a3bl JAHHBIX




81 [TpakTudeckas pabora mo Teme "PazpaboTka MHOTOTaOIMYHOM 0a3bl JaHHBIX" 1
82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX 1
83 [TpakTuueckas pabota mo Teme "3anpockl K MHOTOTa0IMYHOM 0a3e JaHHBIX" 1
84 S3bIk ynipaBieHus qaHHsiMu SQL 1
85 [IpakTrueckas padoTa mo Teme "YHpaBieHHE TaHHBIMU C TTOMOIIBIO s3b1ka SQL" 1
86 Hepensiunonnslie 6a3bl JAHHBIX. DKCIIEPTHHIE CUCTEMBI 1
87 HNuTepHeT-npuioxeHus 1
28 [TonsiTHE O CEpBEPHOM M KIMEHTCKON 4acTsaX calTa. TeXHOJIOTHs «KIMEHT — CEepBEp», €€ )
JIOCTOMHCTBA U HEJOCTAaTKU
89 OcHoBgsl s13p1ka HTML 1
90 [TpakTudeckas pabora mo teme "Co3aHue TeKCTOBOM BeO-CTpaHUIIB" 1
91 OcHoBgsl s13p1ka HTML 1
92 OcnoBgsl s13p1ka HTML 1
03 ITpakTryeckas pabora no Teme "CozaHue BeO-CTpaHUIbl, BKIIOYAIOIIEeH My IbTUMEANNHBIE |
00BEKTHI (PUCYHKH, 3BYKOBBIE JJaHHBIE, BUJIE€0)"
94 OcHoBbl KackagHbIx TabmuIl ctuiei (CSS) 1
95 [TpakTuueckas padota o Teme "OdopmileHre CTPAHUIIBI C TTOMOIIBI0 KACKaIHBIX Ta0IHI] CTUIIeH" 1
96 Cuenapumu Ha si3pike JavaScript 1
97 Cuenapuu Ha s3bike JavaScript 1
98 ®opmbl Ha BeO-CTpaHUILIE 1
99 [IpakTrueckas padota mo Teme "OOpadoTKa qaHHBIX hopm" 1
100 Pa3zmernienue BeO-caiiToB. Yciyra XocTuHra. 3arpyska (aiiaoB Ha cailT 1
101 Kanpuposanue. Mcnpasnenue nepcrnektussl. ['ucrorpamma. Koppekuus ypoBHeEH, KOPPEKIIHS |
nBeta. ObecrBeYrBaHUE IBETHBIX U300pakeHU I
100 BBoa n3o00pakeHuii ¢ UCTIONb30BaHUEM Pa3INUHbIX HUGPOBLIX ycTpoiicTB. [IpakTiueckas padbora |

o TeMe "O0paboTka uppoBbIX poTorpaduii”




Peryms. Pabota ¢ o6nactsamu. @unbstpsl. [lpaktudeckas padora no reme "Perymis nudpoBbix

103 dhortorpadumii" !
104 Mmuorocnoitasie n3oopaxenus. TexctoBblie ciion. Macka cinosi. Kananel. CoxpaHeHue BbIICICHHOM )
obnactu
105 [IpakTrueckas padota mo TeMe "MHOTOCIOWHbBIE H300pakeHUs" 1
106 [ToxroToBka MiLTIOCTpaIHii Ui BeO-caiiToB. [IpakTrueckas padoTa mo teme "AHUMUPOBAHHBIE )
n3o0paxxeHus"
107 Bekropnas rpaduka. Bekropusamus pacTpoBbIX H300paKeHHUI 1
108 [IpakTuyeckas padora o Teme "Bekropnas rpaduxa” 1
109 [IpuHIUIIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIICH 1
110 [IpakTuueckas pabota no teme "CozaHue MPOCTHIX TPEXMEPHBIX Moaemei" 1
111 Cerounsie Moaenu. Marepuabl 1
112 [IpakTuueckas pabora no teme "Cerounsie moaenu" 1
113 MonennpoBaHue HCTOYHUKOB ocBelieHus. Kamepsl 1
114 [TpakTuyeckas pabora no Teme "Pengepunr" 1
115 AnnutuBHbIE TexHOJ0TUH (3D-npuHTEpPHI) 1
116 IToHsATHE O BUPTYaIIbHON PEAIILHOCTHU U JAONOJIHEHHOU peaabHOCTH 1
117 PesepBHoe Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHoe Bpems 1
120 PesepBHoe Bpems 1
121 PesepBHOE Bpemst 1
122 PesepBHOE Bpems 1
123 PesepBHoe Bpems 1
124 PesepBHOE Bpemst |
125 PesepBHoe Bpems 1




126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHoe Bpems 1
130 Pe3epBHOE Bpems 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOe Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon

NpoBepsieMoro
TpeOOBaHUSA

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

1.

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BIaJICHHE HaBBIKAMH PabOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHUJAMH IPOTPAMMHOTO
obecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3aJa4 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allUM U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIO0B

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B MO3UIHMOHHONW CHCTEME CUYHMCIEHHUS,
JENUMOCTb LIeJIbIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX IEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IG BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCTHX; HaJIM4ue HpCI[CTaBJIeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEJICTaBICHUE 3aJaHHOIO HATYPAJIBHOIO YKCIIA B PA3JIMYHBIX CHCTEMaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHHH,
UCTIONB3Ysl 3aKOHBI alreOpbl JIOTUKHU; OMPEENATh KpaT4alluid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTeHd MeX1y BepIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYEeCKOoro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH 1€ MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIHUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABIISATh PE3YJIbTATHI MOJEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 3aJlaud  aHaIW3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3aIus, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEIFHOCTh PEIICHHS 3aja4 aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAa4yeCTBa JaHHBIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJACIH, TNpPeoOpa3oBaHUE IAHHBIX,

BU3yali3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3aLUU. Y MEHHE
OIpPENENATh CPEOHIO CKOpPOCTb IIE€pPeladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECNEeYMBAIOIIMK HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

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

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUSA

YMeHue pemiath ajlropuTMUYECKUE 3aJauyd, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXTY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

VYMeHHue UCIoNIb30BaTh AEPEBbS NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M JUIA
NpeICTaBICHU apu(METHUECKUX BBIPAKEHHUH, NpU pEIICHUH 3a/1ad
IIOMCKA U COPTHUPOBKM; YMEHHUE CTPOUTH ACPEBO WIPHI IO 3aJaHHOMY
QITOPUTMY; Pa3padaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATErHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_I
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIIKWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CyMMHUPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCICHUSA OHHOﬁ 3aga4u

2.11

Brnagenne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BBIX
TUTIaX JAHHBIX U CTPYKTypaxX JIaHHBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
VOPABISAIOMME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATH  aHAIU3
MPEIUIOKECHHOW  MPOrpaMMBI:  ONPENEsITh  Pe3ylbTaThl  PadOTHI
IIPOrpaMMBbl TP 3aJIaHHBIX MCXOJHBIX JAaHHBIX; ONPEACIATh, IMPH KaKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  HPEUIOKEHHS 0  YIYUYIICHHIO

MporpaMMHOTO KOa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCell, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAE HaAOOpa MPOCTHIX
COMHOXMHTENEH; Hax0XIEeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUdpHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHs C OCHOBaHHUEM,
He npeBblmaonM 10; BblUuCIIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CYyMMBI,
MIPOM3BEICHUSI  CpPeAHEero  apu@MeTHYecKoro, MHHUMAIbHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOMINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAacCHBa; YyMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATH MpPU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIEPEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATh MPU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHE HCIIOIH30BaTh

CpEJICTBA OTJIAJKH MPOrPaMM B CPEZI€ POIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJIn3a,

npeicTaBieHus U 00paOOTKH JAaHHBIX (BKIIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, peIIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl JTaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBHCOB




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Hudposast rpaMOTHOCTH

1.1

1.2

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

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEHMS U amnnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnporokosnbl. Cerb HWHrepHer. Appecanuss B cetu HMHTepHer.
ITporokoiner creka TCP/IP. Cucrema nomeHHbIXx UMEH. Pa3nenenue [P-cetm Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. [IpuHIMIBI pa3MenieHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnoHsl g omucaHus
rpyni ¢ainos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue nanHbIX. CUMMeTpUYHble U HecuMMeTpuuHble MmUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. [udp Buxkenepa. Anroputm mmdpoBanus
RSA

1.6

2.1

Kozpl, mo3Bossitoniie 00Hapy>KMBaTh U UCHPABIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrosiHue Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopernueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KogupoBaHue. PaBHOMEpHBIE M HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MTOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckue moaAXonbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

23

Cuctembl cumcnenus. Pa3BépHyTass 3amuch ILeIbIX M JpOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA IMO3WUIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua ICJI0T0 4Ynciia u3 P-H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEUHOH P-muHON npoOu B AECATHUHYIO.
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2.5

AJropuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nunyto. llepeBoj KoHeYHOH aecsaTHUHOW Jpobu B P-munyto. JIBomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIIICHHAsI CUCTEMa CUUCIEHHUA. J[BONYHO-/IeCITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue wHPOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUM

2.6

2.7

2.8

2.9

KomupoBanue n3odpaxenuit. Ouenka nHGOpMaoOHHOTO 00bEMa TpaPrUECcKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IHC KOOAUpOBaHUA IBETA. L[BGTOBI)IG
monenu. KomupoBanue 3Byka. OneHka HH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUSA

Anrebpa noruxku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTelbHbIe (OPMBI
(npenukatel). KBaHTOpBI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxaecTBa. JlJornyeckue onepanuy 1 onepanyuy HaJ MHOXECTBAMM.
3aKkoHBl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTHUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI yPaBHEHU.

Jlormueckue ¢GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIMH OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

COBepI_HeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HNCTUHHOCTH

Jlornueckue »sIeMEHTBHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. [loctpoeHne cxem Ha JOTMYECKHUX 3JEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS TI0

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTbH MOJIEITH
MOJIETTUpYEMOMY OOBEKTY WM mporeccy. DopManu3aiius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAOOHOM JJIsl BOCTIPUSTHUS

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

[IpeacraBinenue uenbIX 4YHCEN B NaMATH Kommbiorepa. OrpaHUuE€HHOCTh
JTUana3oHa 4YHcell TpH OTrpaHUYEHUU KoiudecTBa paspsnoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe JOorMueckue onepanuu. Jlorndeckuii, apupMeTHUECKUl U

nukmnueckuit  casurd. lludpoBanne ¢ moOMOMIBIO MOOUTOBOW  OIepaIuu




2.12

2.13

2.14

«uckmouaromiee UJIH»

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Hadaulasl 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHMUS BEIECTBEHHBIX 4YMCEJN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelllonHeHue omnepanyii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMyTH MEXAY BeplIIMHaMU Tpada, ompeaeneHUEe KOJINYeCTBa
pa3IMYHBIX MyTEH MEXIy BEpIIMHAMU OPUEHTUPOBAHHOIO AIMKIMYECKOTO
rpada)

HepeBbs. bunapnoe nepeBo. J[lepeBbsi moucka. CnocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBLEB IPU OMUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETHH WIrPbl B TabnuyHOW (dopMme.

BBII/IFpBII_HHBIC U IPOUTPBINTHBIC TO3UITUN. BBII/IFpLIH_IHHe CTpaTerun

CpeI[CTBa HCKYCCTBCHHOTI'O HHTCIIJIICKTA. I/I,I[eHTI/I(I)I/IKaHI/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHuEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcmonbp30BaHEe METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMma. MammHa TreIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

32

OneHka CIOXKHOCTH BblUMCIeHMH. Bpemst paboTel M 00BEM HCMONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctd. Ilepebopuble anroputmbl. llpuMepsl pa3IUYHBIX aAITOPUTMOB

peIcHUA OHHOﬁ 3aaa4u, KOTOPbIC UMCIOT PAa3JIMUYHYIO CIIOKHOCTDH

33

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabdOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] HCIIOJHUTEISIMH U BBIUMCIUTENBHBIX anropuTMmoB. OmnpexneneHue

MCXOJIHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMbli pe3ybTar

34

Anroputmbl  00paOOTKM HATypallbHBIX YHCEN, 3alMCaHHBIX B ITO3UIIMOHHBIX
cHUCTeMaX CYHCICHMs: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHBIC IHQPHI,
HaxXOXJEHHE CyMMbl U TPOU3BENCHMS LHU(p, HAXOKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) TU(PHI.




[IpencraBnenue uyucna B BUjAe HaOopa MPOCTBIX COMHOMKHUTENEH. ANTrOpUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCeN B 3aJaHHOM JIHana3oHe

C TIOMOIIIBIO ATITOPUTMA «petieTo JpartocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YKclia, 3aa4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEUIECTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UkiIbI 10 mepeMeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3amaun Ha moa3anadu. [logmporpaMmer (TpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OHMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl U ¢GyHKuuu. Vcmonp3oBaHue cTeka Uis

opranm3anv pCKyYpPCHUBHBIX BBI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONIMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momoulbio Hojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpuOnm:x€HHOE BBIUMCIEHUE JUIMH KpUBBIX. Bhlumcienue miomanei ¢uryp c
MTOMOIUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck wmakcumyma (MUHUMYMa) (QYHKLIUH OJHOW IE€pPEeMEHHONH MeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOHUCK TMOJICTPOKH
BHYTpU JIaHHOW CTPOKH, 3aME€Ha HAWIEHHOW MOICTPOKH Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM ani(haBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BperaucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MaccHBa WJIM YHUCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apu(PMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBIIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH NOWCK 3aJaHHOTO 3HAYEHUs] B MAacCHBE.
AJroput™Mbel pabOTHI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHPOBKAa OJHOMEPHOro MaccuBa. IIpocTble METOABI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cmusiaueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC




3.11

3.12

3.13

JIByMepHbIE MacCHBBI (MaTpuLbl). ANTOpUTMBI 00paOOTKH  JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHMBa MO 3aJaHHBIM
[paBWJIaM, MOUCK 3JE€MEHTa B JBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHUMyMa
(MMHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, [IEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  Xd3II-TAOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33AHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIp@XCHHA. Bbrumcienue

apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepemzl. Hcnonb3oBanue oucpcan il BpECMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPHEHTHUPOBAHHOro rpada. KomamuecTBo pa3nuyHbIX
nyTed MeXay BepLIMHAMU OPUEHTHPOBAHHOTO allMKIMYECKOTro rpada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmsl 00xoaa fepesa. Vcrnonb3oBaHue cTeka u
ouepenu A 00Xoa aepena

JluHaMHUYeCKOEe IPOrpaMMHUPOBAHNE KaK METOJ PELIEHUS 33[a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOIIBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLUH, MOACYET KOIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBOMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancymnsuus, Hacae10BaHue, MoJIMMophUu3M
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 nanHblx. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccupukanus, KilacTepusanusi, aHaau3 oOTkJIOHeHWH. IlociemoBaTenbHOCTH
pereHus 3a/1ay aHau3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OUMCTKA M OIIEHKA
KauecTBa JAaHHBIX, BBIOOp M (WMJIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3yaIHM3allsl JaHHBIX, MHTEepIpeTanus pe3yibTatoB. [IporpammHbie
cpenctBa u HMHTepHeT-cepBHUCH Ui OO0pabOTKM M MPEICTABICHUS JaHHBIX.

Bonwmme nanabie. MammaHoe o0ydeHne

4.2

AHamu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaONWIl. BerymcieHne CcymMel,
cpemHero  apudMeTHyecKkoro, HaubOosbmiero (HAaMMEHbBINETO)  3HAYCHUS

nuanasoHa. Beraucnenue kodpduieHTa KOPpEsaIuU JIBYX pSIIOB JaHHBIX.




[TocTtpoenne cronmbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkiui. [lon6op nuHUYU TpeHAaa, pelieHre 3a1a4y MPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanusi 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIM B  OKOHOMHUKE. BbrunciuTenbHbIC
SKCIIEPUMEHTHI ¢ Mmojensamu. OO6paboTka pe3ysibTaToB ASKCIepuMeHTa. Metoj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJECIUPYEMBIX
O0OBEKTOB M TMpoIeccoB. BoccTaHOBIEHHME 3aBUCHUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapio. NmutannonHoe

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

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabnuila — mpeIcTaBIeHue CBEACHUI
00 ommoThnHBIX oOBekTax. Iloine, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka M (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruucnsemsle nosst B 3anpocax.

MHuorota0iuunble 0a3bl JaHHBIX. THUOBI CBs3ell Mexay TabnuuaMu. BHemHuit
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mponeccop. CpencrtBa MoMCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHHE.

[IpaBuna UUTHPOBAHUS MCTOYHMKOB U odopmieHHs Oubanorpapuueckux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Undopmaruka (B 2 yactsx); 10 knacc. yray6iennoe o0yuenue [lomsikoB
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopus 3HaHMI»; AKIMOHEpHOE 001mecTBO «M3aaTenbcTBO
«IIpocBermienue»

» Uudopmaruka (B 2 yactsx); 11 kiacc. yrnybnennoe o0yuenue [lomsikos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopusi 3HaHMI»; AKIMOHEpHOE 001ecTBO «M3aaTenbcTBO

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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