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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOM  00Opa3oBaTelbHOM  MPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHoOi padboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBICHUE O EIsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCHIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMHU YUEOHOT 0 MpeaMeTa
«Mupopmatukay Ha yrIIyOJIEHHOM YpOBHE, YCTAHABIMBAET 00s3aTEIbHOE
IIPEIMETHOE COJEPKAHKE, IPELYCMAaTPUBAET €r0 CTPYKTYPHUPOBAHUE 1O pa3zeiiaM
U TeMaM Kypca, ONpejessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHus),
JTA€T TPUMEPHOE paclpeesieHne y4eOHbIX 4YacoB IO TEMaTUYECKHM pasjesiaM
Kypca U PEKOMEHAYEeMYI0 (IPHUMEPHYI0) MOCIEAOBATENbHOCTh UX H3YUYEHUS C
Y4ETOM MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4YEOHOrO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXCsl.

[TporpamMma o nHpOpMaTHKE ONpeeseT KOTUUECTBEHHbIE U KaueCTBEHHbBIE
XapaKTEPUCTUKU YU4eOHOro Marepuaia Il KaxJaoro roja u3y4eHusi, B TOM 4HCIIe
JUISL COZIEPKATENbHOIO HAMNOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
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  00JIaCTU  NpPUMEHEHHs]  UH(MOPMATHKU, TPEXKAE  BCEro
MH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COLIUANBHYIO CPEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
NESATEIbHOCTH.

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 001Iero oOpa3oBaHus U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbprarel  yrimyOnéHHOTO YpOBHS 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 SIBJICHUM, XapaKkTEepPHBIX JJI U3y4aeMoil peaMeTHON 00IacTu;

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 BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAaHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro npeamera «HMHpopmaTuka» Ha
yrIIyOJIEHHOM  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 cBs3u Cc 3TUM H3yyeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH 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, ITPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUW  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 BBIJICJICHBI JIOTIOTHUTEIIbHBIE TEMbI, KOTOPBIC HE BXOSIT B 00513aTEIHHY IO
nporpaMMmy OOy4YeHHsI, HO MOTYT OBbITh MPEIJIOKEHBI I U3YYEHHUS OTICIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOITUMCH.

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



CHEIUAIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUHA W WHXCHEPHBIC
CHEHIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NEsITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIMA/IAX U clayde
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).



COAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

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

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHas, MOCTOSHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJuIepbl BHENIHUX yCTPOKCTB. [IpsAMOil TOCTyI K mamsTH.

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

[TporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOr0 oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH TPOrpamMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpocTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedeHue. OrnepalliOHHBIE CHCTEMBI. Y TUIIHUTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOTPAMMHOIO
o0ecrniedeHusl.

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

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOrPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
M (ppoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPAaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus u UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb MHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
creka TCP/IP. CucremMa J1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHHACTpUpoBaHue. [lolydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM ceTu. OmnpefeneHue MaplipyTa JBUKECHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  WutepHer.  CepBucel  MHTepHeTa.
["eonndopmalmonsbie CUCTEMBI. [ €0I0KaIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(HampuMmep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodseMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATHU3WPOBAHHBIX MH(DOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(UIEeHIIMAbHON HH(POpMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mudposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpOIEcChl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

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

JIBouuHoe KkomgupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycinosue @ano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MEepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-M4HON CUCTEMBI CUUCIICHUS B
NECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOM P-u4HON npoOu B JAECATHUYHYIO.
AJNTOpUTM IEpEBOAA LIEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CUMCIICHMS B P-MuHYI0.
[lepeBon kKOHEUHOM AecsATHUHOM ApoOu B P-munyro. /[BonmuHas, BocbMepUuHas U
HIECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. ApudmeTnyeckue



Omnepanuy B MO3MLIHOHHBIX CHCTEMAax CUMCICHHUA. TponyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHMS. J|BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

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@KECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS IO
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 YHUCIIAMH, HAKOIUICHHE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJibTar.

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

WNurerpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA IPOrpamM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKue. BeTBnenus. CiaoxHbIe
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aumo3aMeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
MCIIOJIb30BAaHUEM 3apaHee ONPENCIIEHHOTO HHBapUaHTa UKIIA.

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

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIEe IUQPBHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
qrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daiinoBsie nepeMeHHbIe ((paitoBsie ykazarenu). Utenue us daitna. 3anuce B (aii.

PaszOuenue 3agaun Ha noazanauu. [loamporpaMmel (pouenypbl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolemypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPAMOYTOJIbHUKOB, METOJ TPAINELH).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMA OJHOM TEPEMEHHON METOA0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TTOMCK TOJICTPOKU BHYTPH
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha JPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMX 33aJaHHOMY YCIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0lHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
Mmy3bIpbka, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aM0JHEHUE ABYMEPHOIO YHCIOBOTO MAacCHBA MO 33JJaHHbIM ITPaBUJIaM,
MOUCK 3JIEMEHTA B JBYMEPHOM MACCHBE, BBIYMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JEMEHTOB JABYMEPHOI'O MAacCHBA, INEPECTAHOBKA CTPOK U CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nayHble CepBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna muTupoBaHusi HCTOYHUKOB U 0(OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmieHue CIucKa JuTepaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CpPEACTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIE 33Ja4M aHajIW3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
pelieHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3alUsl JAaHHBIX, HHTEpIpETalus pe3yiabTaToB. [Iporpammueie cpencTtBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombline naHHbIE.
MamunHoe 00yuenue. HTemekTyanbHbli aHaIU3 TaHHbBIX.



AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbIX jguarpamm. I[locTpoenue rpaduxon
dbynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

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

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

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

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKATHUS TaHHBIX C MOTEPSMU. Y MEHBILIEHHUE TITyOUHBI
KoanpoBaHus 11BeTa. OCHOBHBIE UIEU aNropuTt™MoB cxartusa JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd oOT
UH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHasa CBA3M. [IpuumHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koauposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens MoaennpoBanus. COOTBETCTBHE MOJAENH
MOJICIIUPYEMOMY OOBEKTY WJIU TMpOIIECCy, LeNu MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3ynbTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX MyTEeH MEX/1y BEPIIMHAMU OPUEHTUPOBAHHOTO AlIUKIMUYECKOTo rpada).

Hepesbst. bunapuoe nepeo. [lepeBpsi noucka. CriocoObl o0xona aepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. [[uckpeTHbie Urpbl
JIBYX UTPOKOB C MoJHOW nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OINKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEPEBOAA W
pacrno3HaBaHMsl YCTHOM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKsI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. lMcmosb3oBaHne MeETOI0B
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmoiap3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHet Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

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

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aJIrOPUTMOB PEILICHUS
OJITHOU 337a4M, KOTOPBIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoOCTBIX YuUCEN B 3aJaHHOM JMAIa30HE€ C TOMOLIBIO aJIrOpuTMa
«pemuieto DparocheHar.

MHoropa3psaHbI€ 1eJible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpaKe€HUA).  X3II-TAOJHIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BpEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbl Ha Tpadax. I[locTpoeHne MHMHMMaNIbHOIO OCTOBHOTO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoia aepesa. Mcnonb3oBanue creka u
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPaHEHUEM IMPOMEXKYTOUYHBIX PE3YyJbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMIA,
IOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpOBaHUH. OOBEKTHI U
kjaccel. CBoMCTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.



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

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTeppdeiica
noJb30Bares. Mcrnonp30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

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

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoienupoBaHue qBMKeHus. MoaenupoBaHie OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJIEIISIMU.

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

Beposarnoctasie  mozenu.  Metoast Monte-Kapio.  MimurtanmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oObekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpPaMHu.
Brruncnsiemsie nmosis B 3ampocax.

MHorotabiuunbie 6a3bl JaHHBIX. THIIBI CBA3eH MeX Ty TabauiiaMu. BHenHmit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-ipuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTsAX CaWTA.
TexHOoNmorusi «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamneix Ta0mui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKIMsS  LBETa.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obnactsamu.
OUIbTPBI.



MHorocnoiinele n3o0paxenus. TekcroBble cion. Macka cnmos. Kanausl.
Coxpanenue BbiaeneHHoONW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
puCcyHKOB. Vcnosib30BaHrEe KOHTYpPOB. BeKTOpHU3aLus pacTpOBBIX U300paKEHUN.

[IpuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHME MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoJoruM (3D-npunTepsl). [loHATHE O BUPTYanbHON peanbHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOIO OIbITA W OMbITA JESITEILHOCTU B IpOIecce
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:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOITIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

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 OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHMII  O€30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH(QOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHA;

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,
WH(OPMAITMOHHBIX TPOIECCOB U WH(GOPMAIIMOHHBIX TEXHOJOTUM B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

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

B nporiecce 1OCTMKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI TT0
nH(pOpMaTHKE y OOYYaIOIINXCS COBEPIICHCTBYETCS IMOIMOHATBHBIM UHTEIUICKT,
Mpeanoararmmii copMUPOBAaHHOCTD:

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.



METANIPEIMETHBIE PE3YJIBTATBI

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

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;

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

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 U (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJaylM B 00pa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

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 UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
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
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

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 CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
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;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUN
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

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

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

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
peleHue;

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,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;

BJIAaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H



OCHOBAaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM AJsl OICHKH CUTyalluu, 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
Kaacce 00yJarolmuMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
IPOIECCOB B TPHUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HH(DOpMAIHs,
«UH()OPMAITMOHHBIN TPOIIECC), KCUCTEMA», KKOMIOHEHTHI CHCTEMBID», «CHCTEMHBIH
b dexTy, «mHDOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJCHUE METOJaMH Toucka uHpopmamuu B cetu HHTepHET, ymeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIyYEeHHYIO U3 ceTu IHTepHeT;

yMEHHE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHHS W  HANpAaBIICHUS HWCIIONB30BAHUSA, yMCEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAaMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHs YUeOHBIX 3a7a4 110 BEIOpaHHOMN
CHelMaTnu3alliu;

HAJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYyHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHMUMAaHUE yrpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAaHUE METO/IOB
U CPEICTB MPOTUBOJCUCTBUS ITUM Yrpo3aM, COOJIOJICHHE Mep O€e30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M THUTHUEHBI MpU padoTe ¢
KOMITBIOTEPAMHU U APYTUMHU KOMIOHEHTaMH HHU(PPOBOTO OKPY>KEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX TPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
yMEHHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavn JaHHBIX, OIICHUBATh H3MCHCHHE
BpEMEHU TMepefayr TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHUCeJ, AITOPUTMA IMTOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUUCIICHUS C 3aIaHHBIM OCHOBAaHHUEM, YMCHHUE
BBITIOJIHATH apU(PMETHUUECKHUE OTIepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yMEHHUE BBITIOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aiNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
WUCTUHHOCTH, HWCCJEN0BAaTh O0JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COIECPKAIIETO
NepeMEeHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbI YPaBHEHUIA;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHara3oHe, 00paboTKka MHOTOPA3PSITHBIX IETBIX
YHUCel, aHAJIN3 CUMBOJIBHBIX CTPOK M JPYTHX), aITOPUTMOB MOUCKA U COPTHPOBKH,
yMEHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IepeOOpHBIC
QITOPUTMBI, IBOWYHBIA TTOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJI0KHOCTH JIJISl PEIICHHMSI OJTHOM 3aa4H;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTpYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh aHAIW3 NPEIJOKEHHOW MpPOrpaMMbI:
OTIPEIEISITh PE3YNBTATHl PA0OTHI MPOTPAMMEI MPU 33JaHHBIX UCXOJIHBIX JTAHHBIX,
OTIPEEeNsITh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO MOJYYCHHUE YKA3aHHBIX
pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
porpamMmsl, GOPMYJIMPOBATh NPEIJI0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;



YMEHHUE CO3[aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTBI W
JIEMOHCTPAlMOHHBIE MATEPUAIIBI C UCIIOJIB30BAHUEM BO3MOYKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HUCTIOb30BATh JICKTPOHHBIC TAOIUIIBI IJI aHAN3a, IPEICTABICHUS U
00pabOTKM MaHHBIX (BKJIIOYas BBIUMCICHHE CYMMBI, CPEIHETO apu(pmMeTnyecKoro,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHWU, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JMHUM  TPEHJa, pelIeHue  3a1ay
MIPOTHO3UPOBAHUS ).

B mpomecce u3ydenus kypca HHGOpPMATHKH YyriayOJ€HHOTO ypoBHs 6 11
Kaacce 00yqaromyuMuCs OYIyT TOCTUTHYTHI CIICIYIOIINE MMPEIMETHBIC PE3YJIbTAThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJbI, JIOIMYCKAIONIME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIC MO3BOJISIOT OOHAPYKUBATh M UCIIPABIAThH OIMIMOKHU IPHU Iepeaaye
JAHHBIX, CTPOUTH KOJI, 00ECTICUMBAOIINI HAUMEHBIIYIO BO3MOXKHYIO CPEJIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAM30M rpados
(3aa4u TOCTPOCHHMS ONITUMATBLHOTO Iy TH MEXTy BeplTuHaMH rpada, onpeaesICHIs
KOJIMYECTBA  PA3JIMYHBIX TIyT€M MEXIy BEpIIMHAMU OPUECHTHUPOBAHHOTO
alMKJIMYECKOTo rpada), yMeHre UCII0JIb30BATh JE€PEBbsI MIPU AaHAITU3E U IOCTPOCHUU
KOJIOB U JIJISI IPEACTaBICHUS apu(METUUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
TIOWCKAa U COPTUPOBKH, YMEHUE CTPOUTH JAEPEBO WUIPHI MO 33JaHHOMY AJITOPUTMY,
pa3pabaTeIBaTh 1 0OOCHOBBIBATH BHIMTPHINTHYIO CTPATETHIO UTPHI;

YyMEHHE pa3paldaTbiBaTh W PEAIM30BBIBATH B BHJIE IIPOTpaMM 0a30BbIC
aJITOPUTMBI, YMEHHUE HCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3JIUYHBIX THIIOB C
YYETOM OTPAHMYECHUN HA JMAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIMCKH, CIOBAPHU, CTEKU, OYEPEU, IEPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YHCIIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXXHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpene NporpaMMHUPOBAHHUS], YMEHHE JOKYMEHTUPOBATH TPOTPAMMEBIL;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSAMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
cCo37aHusl M pabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TAOIWYHBIC (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedd B 0a3e JaHHBIX, HAIMOJHATH pa3paboTaHHyl0 0a3y ITaHHBIX) U
CIIPABOYHBIE CUCTEMBI,



YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHIECKHE MOJICIN ISl aHAIN32
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJIh MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yJabTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTTH MOJICTIMPYeMOMY OOBEKTY WM TIPOIECCY, MPEICTaBIATh PE3yJIbTAThI
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

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

NOHMMaHHE OCHOBHBIX MPHHIUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WMHTEIUIEKTa B Pa3IMUYHBIX OOJIACTSX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3a]ad MAallHHHOTO OOYYCHHUs
(pacnio3HaBaHUs, KIACCU(PHUKAIIMK U MPOTHO3WPOBAHMS) HAJIUYNE ITPECTaBICHUN
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenr
Paznea 1. liIndpoBasi rpaMOTHOCTD
. Poccuiickas
L Kowmworep - ymepeanoc yerpolierso. 0 0 uexrpounan mrora
(POILI)
Poccniickas
1.2 [Tporpammuoe obecnieueHme 3 0 0 JJIEKTPOHHAs IIKOJa
POII
Poccniickas
1.3 KomnrotepHsie cetu 2 0 0 3JIEKTPOHHAs IIKOJa
POII
Poccuiickas
1.4 Nudopmannonnas 6e30macHOCTb 2 0 0 3JIEKTPOHHAs 1IKOJa
POII
Poccuiickas
1.5 Koauposanue undopmanmu 10 0 3 3JIEKTPOHHAs 1IKOJa
POII
Poccniickas
1.6 Teopus rpados 5 1 1 JJIEKTPOHHAs IIKOJIa
POII
Hroro no pazneny 24




Pasnea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH

Poccuiickas
[IpencraBnenne nHGOpMALIUU B
2.1 6 0 AJIEKTPOHHAS IIKOJIA
KOMITbIOTEpE POII
Poccuiickas
2.2 OCHOBBI AJITEOPHI JIOTHKH 7 1 3JIEKTPOHHAS IIKOJa
PoOII
Poccuiickas
2.3 KommnbrorepHas apudmerrka 4 0 3JIEKTPOHHAs IIKOJa
POl
Poccniickas
[IponBunyTas pabota ¢ 37€KTPOHHBIMH
2.4 16 3 3JICKTPOHHAS IIKOJIA
TaOIUIIAMU U IOKYMEHTaMHU
POl
Poccniickas
2.5 [P-anpecanus 7 1 3JIEKTPOHHAs ILIKOJIa
PoII
Hroro no pazneny 40
Paznen 3. AiropuT™Mbl M1 IPOrpaMMHUpOBaHue
Poccuiickas
3.1 Beenenue B mporpaMmmupoBaHue 16 0.5 3JIEKTPOHHAs 1IKOJa
PoII
Poccuiickas
3.2 BcnioMorarenbHbIe anropuTMbl 8 1 3JIEKTPOHHAs 1IKOJa
PO
Poccniickas
3.3 YuciaeHHble METOIEI 5 1 3JIEKTPOHHAs IIKOJIa

POII




Poccniickas
AnropuT™MBI 00paOOTKH CUMBOJIBHBIX
3.4 AHHEIX 5 1 3JIEKTPOHHAS IIKOJa
8 POIII
Poccniickas
3.5 Anroput™bl 00pabOTKH MacCHBOB 10 2 AIEKTPOHHAS IIKOJIa
PoII
Hroro no pazneny 44
Paznen 4. UndopmannoHHbIe TEXHOJIOTUH
Poccuiickas
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 3 0 JJIEKTPOHHAs 1LIKOJIa
PoII
Poccuiickas
4.2 AHanus3 JaHHbBIX 4 0 3JIEKTPOHHAs IIKOJa
POl
Poccniickas
4.3 KombunaTtopuka 7 1 JJIEKTPOHHA IIKOJIA
POl
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 15.5




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
Poccuiickas
WNndopmanus n napopmarrioHHse
1.1 6 0 AJIEKTPOHHAS IIIKOJIa
MIPOLIECCHI
p POIII
Poccuiickas
1.2 MopenupoBanue 12 1 2 JJIEKTPOHHAS ILIKOJIA
POII
Hroro no pazneny 18
Paznen 2. AnropuT™Mbl M IPOrpaMMHUpPOBaHue
Poccuiickas
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1 AJIEKTPOHHAS IIKOJIa
POIII
Poccuiickas
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 2 JJIEKTPOHHA ILIKOJIA
POIII
Poccuiickas
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 16 1 1 AJIEKTPOHHAS IIKOJIA
IPOTpaMMHUPOBAHUS
porp p POIII
Hroro no pazneny 50

Pazpnen 3. UndopmannoHHbIe TEXHOJIOTUHA




KommnbrorepHo-maremaTudeckoe

Poccuiickas

3.1 MOJEITHpOBAHHE 4 AJIEKTPOHHAS IIKOJIa
POII
Poccuiickas
3.2 ba3bl naHHbBIX 4 AJIEKTPOHHAS IIKOJIa
PolI
Poccuiickas
33 Be06-caiithb 8 AJIEKTPOHHAS IIKOJIA
POl
Poccuiickas
34 Kommprorepnas rpaduka 8 AJIEKTPOHHAS IIKOJIa
POl
Poccuiickas
3.5 3D-moaenupoBaHue 8 AJIEKTPOHHAS IIKOJIa
POl
Poccuiickas
3.6 O6paboTka 00JIBIIOT0 00bEMA TAHHBIX 16 AJIEKTPOHHAS IIIKOJIa
PolI
Hroro no pazaeny 48
PesepBHOE Bpemst 20
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

TpeOoBaHMsI TEXHUKU O€30MMACHOCTH U
TUTHEHBI PU pab0Te C KOMITBIOTEpaMHU 1

! JPYTUMHU KOMITOHEHTaMH [IU(PPOBOTO !
OKPYXECHUS

) [TpuHIMTIBL PAaOOTHI KOMITBIOTEPOB U |
KOMIIBIOTEPHBIX CUCTEM
[TporpammMHoe oOecrieueHue

3 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM H 1
MOOWJIBHBIX YCTPOMCTB

4 CuctemMHOe IporpaMMHOE obecrieueHue. 1
OnepanroHHbIE CUCTEMBI

5 Yrunutel. [paiiBepsl yCTPONCTB. |
[TapamiensHOE IPpOrpaMMUpOBaHUE

6 Certp UHTEpHET 1

7 Paznenenne IP-cetn Ha mojceTH ¢ |
IIOMOILBI0 MACOK IIOJICETEN
Opranu3zanys JMYHOTO apXUBa

8 nHpopmanuu. PesepBHoe KomrpoBaHUE. 1
ITapospHas 3amuTa apxXuBa

9 [TudpoBanue JaHHBIX 1

10 PactpoBoe koaupoBanue n3o0paxeHui 1




Konuposanue 3Byka. Onenka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX

11 JIAHHBIX TIPHU 3aJIaHHBIX YaCTOTE
JUCKPETU3aLMK U Pa3psiAHOCTU
KOJIUPOBaHUS

12 [epenaua nadopmaruu
[TpakTnyeckas pabora no Teme

13 "KoaupoBanue pacTpoBbIX U300paKeHUH 1
aynuodaition"

14 KonupoBanue TekcToB

15 Konuposanue tekcto. CioHbIE Ci1y4Yau

16 [TpakTuyeckas pabora no Teme
"KoaupoBaHue TeKCcTOB"

17 VYcnosue @ano

18 KonnpoBanue cuMBOII0B

19 [TpakTryeckas pabora o Teme
"KonupoBanue cuMBOJIOB"

20 OcHoBbl Teopu# rpados. TepMuHoIOTUS U
npejacTaBieHue rpadoB

21 [Touck myreit B rpade

22 ITouck ontuMansHOTO MyTH B Tpade

” [TpakTuyeckas pabdora no teme "Teopus
rpacgos"

24 KonTtponbHas padora no teme "Teopust
rpagos"

WNndopmanus, 1aHHbIE U 3HAHUSL.
25 WupopmaninoHHbIE TPOLECCH B IPUPO/IE,

TEXHUKE U OOII[ECTBE




26

CucreMbl CUUCIIEHUS

IlepeBo uncesn U3 OHOM CUCTEMBI

27 CUMCIICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

28 HIeCTHAI[aTepUYHAs] CUCTEMBbI CUHCIICHUS,
CBSI3b MEXKIY HUMU
JIBonuHas1, BOCbMEpUYHas U

29 HIeCTHAIIaTepUYHAS] CUCTEMBI CUHCIICHUS,
CBSI3b MEXKIY HUMU

30 JIBOMYHO-eCcATHYHAS CHCTEMa CUUCIICHUS

31 OcHOBBI aITreOpbI TOTUKU
Jlornueckue Bolpaxenus. Jloruueckue

32 TOXJeCTBa. Jl0Ka3aTeIbCTBO JOTHUECKUX
TOKAECTB C MMOMOIIBIO TAOJIUI] UICTHHHOCTH

1 Jlornueckue onepauuu. Tabnuist
UCTUHHOCTHU

14 Jlornueckue onepanuu U ONEpaLnuy Hajl
MHOKECTBaMHU

35 Jlormueckue onepanuu 1 onepannuy Haja
MHO>KECTBaMHU

36 3aKOoHBI AJIreOpbl IOTUKU. DKBUBAJIEHTHBIE
peoOpa3oBaHus JOTMUYECKUX BhIPAKEHUM

37 [IpakTuueckas pabora o Teme "Anredpa
noruku"

18 MukpocxeMbl U TEXHOJIOTUS UX
MIPOU3BOJICTBA

19 [IpencraBnenue LeabIX YUCEN B TaMATU

KoMmIboTepa. OrpaHn4eHHOCTh AUaIia3oHa




YyuUCes MPU OTPaHUYCHUN KOJIUYECTBA
paspsiaoB. Ilepenonnenue paspsigHoit
CETKHU

Bbe33HakoBbIe ¥ 3HAKOBBIC JAHHEIE.
3HaKkoBbIi OUT. JIBOMYHBIH

40 JIOTIOJTHUTEIIbHBIN KO/ OTPULIATENIbHBIX
yucel
[ToGuToBBIEC TOTUYECKHE OTIEpAIUH.

41 Jlornueckuii, apuMeTHIECKUI 1
HUKJIMYECKUI CIBUTH
OcHoBBI pabOTHI ¢ UHTEpPEiicoM

42 TEKCTOBOrO npoueccopa. CTpykrypa
JIOKYMEHTa

43 [Touck u GunbTpanus JaHHBIX B
TEKCTOBOM JJOKYMEHTE
[Ipaktrueckas padota o teme "[louck u

44 bunpTparys JaHHBIX B TEKCTOBOM
JOKyMeHTe"

45 WuTepdeiic anexTpoHHbIX Ta0au,. Tumsl
JaHHBIX U 6a30Boe (hOpMATHPOBAHUE

46 OTtHOCHTENbHAS, a0COMIOTHAS U
CMEIIIaHHAas aJpecanus T9eeK

47 BBoa u penaktupoBanue gaHHbIX. [Ipremsl
ABTO3AMOJHEHUS

48 Jlormdeckue pyHKINU U ONepaTopbl

49 MaremaTHuecKue U CTATUCTUYECKUE

byHKIIUN




[IpakTuueckast padora no teme "ba3oBbie

50 3aJ]a4M C UCTOJIb30BaHUEM JIEKTPOHHBIX
Tabymm"”

51 [TocTpoenwme CIOKHBIX POPMYII C
BJIOKCHHBIMU (DYHKLIHSIMHU

5 [TpoBepka JaHHBIX U CO3/1aHUE
BBINA/IAI0IIUX CITUCKOB

53 CoprupoBka 1 puiabTpanus JaHHBIX.
VYcioBHoe popmaTupoBaHue

54 CoprupoBka 1 GpuiabTpanys JaHHBIX.
YcnoBHOE GpopmaTHpOBaHUE

55 CoprupoBka 1 puiabTpanus JaHHBIX.
VYcioBHoe popmaTupoBaHue

56 CoprupoBka 1 puiabTpanys JaHHBIX.
VYcioBHoe popmaTupoBaHue

57 [IpakTuyeckas pabora o Teme
"CopTHpoBKa U pUIbTpaLMsl JaHHBIX"

53 [Tonsitue IP-anpeca. Ctpykrypa IPv4.
ToveueHo-necsaTHUHas GpopMa 3amucH

59 Kiaccrr [P-ceteit. Onpenenenue kiacca mo
HEPBOMY OKTETY
Macka cetn. Haznauenue u

60 npeacrapieHue. Pacuer anpeca cetn u
anpeca y3na o mape [P-agpec/macka

61 BecknaccoBas agpecanus. CokpalieHHas

3alIiucCb MAaCKu




Oco0nble (cimyxebnsie) [P-agpeca: cereBoit,

62 IIMPOKOBEIIATEIbHBIN, YACTHBIE 1
nuana3onsl, localhost

63 [IpakTuyeckas padora no Teme "IP- |
anpecanus’"

64 KoHntponbnas pabora o teme "IP- |
angpecanus”

65 AHanu3 anropuTMoB 1
DTanbl peleHus 3aa4 Ha KOMITbIOTEpeE.

66 HNucTpymeHTanbHbIE CPEACTBA: 1
TPAHCIATOP, OTIAMIUK, TPOPUITHPOBIITHK
Cpena nporpamMupoBanus. KoMnumsius

67 U MHTEpIpeTals IporpamMmm. 1
BuptyanpHble MallivHbL.
WHTerpupoBaHHas cpena pa3padoTKu

68 Mertoabl OTIaAKH POrpamMm 1

69 Tunel mepeMeHHBIX B SI3BIKE |
MIpOrpaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O6paboTKa BEIEeCTBEHHBIX YUCEI 1

72 CiyualiHble U IICEBAOCTYYalHbIE YnCia 1

73 BerBnenus. CnoxHele ycloBus 1

74 [{ukmbI € ycrmoBreEM 1
[vKIBI 110 IEPEMEHHOM.

75 BzanmozameHsseMOCTh pa3nyHbIX BUIOB 1
[IUKIIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C |

HCITIOJIB30BaHHEM IIMKJIOB




Haxoxc;[eHHe BCCX IMPOCTHIX YHUCCII B
3aJaHHOM AHaIia3soHe HpaKTI/I‘ICCKaﬂ

77 0.5
pabora no Teme «Pemenue 3agay MeTo10M
nepedopay
78 WNuBapuant uukna
79 JlokyMeHTHpOBaHKE TPOrpaMM
20 O06paboTka JaHHBIX, XPAHALINXCS B
daiinax
81 Pa30uenue 3agaun Ha noa3anayn
Vcnonb30BaHue craHiapTHON OMOIMOTEKH
2 A3bIKa porpaMmupoBanus. [logknouenue
61OIMOTEK MOAIIPOrpaMM CTOPOHHHX
IPOM3BOUTENEH
83 [Moxmporpammsl (porietypsl U GYHKIIUH)
84 [Moxmporpammsl (iporietypsl U GyHKIIUH)
85 Pa3paboTtka noamnporpamm 0
Pexypcus. PexypcuBHble 00bEKTHI
26 (ppakransl). PekypcuBHbIe pouie1yphl U
¢ynkun. Mcnonb3oBaHue cTeka ass
OpraHM3allH PEKYPCUBHBIX BHI30BOB
27 [TpakTnyeckas pabora o Teme 1
"PexkypcuBHBIE TOANIPOTrPaMMBI"
28 MozaynbHBIN IPUHLMII [IOCTPOCHUS
IporpaMm
89 YucneHHble METOIBI
90 [IpakTuyeckas pabora o Teme 1

«YucreHHoe pelIeHne ypaBHEHUIN




91

Hcnonp3oBanue TUCKPETU3ALUU B
BBIYMCIIUTENbHBIX 33a4ax

92

93

[IpubnnxEHHOE BHIUMCIIEHNE AJINH
KPHUBBIX U TUTOMIAeH GUryp

[Touck Mmakcumyma (MHHUMYMa) QYHKITUH

94

O0paboTka CHMBOJIBHBIX JIAHHBIX.
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIUYECTBA MOSABICHUN
CHUMBOJIa B CTPOKE

95

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNEe CTPOKH Ha CII0BA IO
pOOEJIbHBIM CUMBOJIAM

96

97

98

Anroput™mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK TOACTPOKH BHYTPH JaHHOU
CTPOKH; 3aMEHA HAICHHON NIOJACTPOKU Ha
APYTYTO CTPOKY

[TpakTnyeckas pabora o Teme
"Ob6paboTKa CTPOK C UCIOIb30BaHUEM
GyHKIUI cTaHJapTHOM OMOINOTEKH SI3bIKa
nporpaMMupoBasus”

FeHepaHI/Iﬂ CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

99

MaccuBsl 1 ITOC/IEN0BATEILHOCTH YUCE.
[TpakTrueckas paboTa 1o Teme
"3amonuenue maccusa"

0.5

100

101

O0600mEHHBIE XapaKTePUCTUKH MACCHUBa

JInHelHbBIN ITONCK 3aJaHHOTO 3HAUEHNUSA B
MacCcHUBe




[IpakTuyeckas padora no Teme "[lonck

102 MHUHHUMAJIBHOTO (MaKCUMaJIHHOTO) 1
3JIEMEHTa B YMCIOBOM MaccuBe"
CoptupoBKa 0JJTHOMEPHOIO MACCUBA.

103 IIpocTsie METOABI COPTUPOBKH. 0.5
[IpakTuueckas padora o teme "[Ipoctsie '
METO/Ibl COPTUPOBKU MaccuBa"

104 CoprupoBka ciusgHueM. beictpas 0
COpPTUpPOBKA MacCUBa

105 JIBOMUHBIH MOUCK B OTCOPTUPOBAHHOM 0
MacCHBE

106 JIBymMepHbIE MacCUBbI (MaTPUIIbI)

107 AnropuT™MbI 00pabOTKH MaTPHII

108 KonTtponpsHas padora no Teme "OCHOBBI
porpaMMupoBaHus"

109 CpencTBa TEKCTOBOIO MpoIeccopa

110 KomnrerorepHast BEpCTKa TEKCTa

11 BépcTka J0OKyMEHTOB ¢ MaTeMaTHUYECKUMHU
bopmynamu

112 AHamn3 ga"HHbIX. bosbIre naHHbIE

113 Maimmnaoe oOy4yeHue

114 AHaJIN3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX
TabIIuUIL

115 [Toctpoenue rpadukoB QyHKIUI

116 OcHoBHbIE TpaBUIa KOMOWHATOPUKH

117 [lepecTanoBku 6€3 MOBTOPEHUH.

®dakropuan




118 Pa3smernienus 6e3 moBTOpEeHU 1

119 CO‘IeTaHI/IfI 0e3 moBTopeHuii. CBOMCTBA |
coYyeTaHui
Permennie KOMOMHUPOBAHHBIX 33/1a4 Ha

120 BBIOOD DJIEMEHTOB C IPUMEHEHHEM 1
U3YYEHHBIX (hopMy

121 [IpakTuyeckas pabora o Teme 1 1
"KombOunaropuka"

122 KonTpomipHas padboTa mo Teme | 0
"KomOuHaropuka"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHoe Bpemst 1

127 PesepsHOe Bpems 1

128 PesepBHOe Bpems 1

129 PesepsHOE Bpems 1

130 PeszepBHoe Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PeszepBHoe Bpemst 1

134 PeszepBHOE Bpems 1

135 Pe3epBHOE Bpems 1

136 PeszepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 15.5




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka Beero KonTpoJbHbIe IIpakTHyeckue
padoThI padoThI

KomuuectBo nndopmarim 1

2 AJITOPUTMBI CKaTUA TaHHBIX 1

3 Anroputm Xadppmana 1

4 CxaTue 1aHHBIX ¢ IOMOIIBIO AITOPUTMA 1 0
Xaddmana

5 CxopocTh nepeaun JaHHBIX 1

6 [TpakTuueckas pabota no teme "CixkaTue u 1 1
nepeaayda JaHHbIX"
Mojenu 1 MoE€IMpOBaHUE 1
I'pader 1

9 Pemrenue 3a1a4 ¢ momMolsio rpagos 1

10 JlepeBbs 1

11 OCHOBBI TEOPUH HUTD 1

12 ba3oBble 3a1aun 10 TEOpUU UTP 1

13 ba3oBeie 3a1a4u 110 TEOPUU UTP 1

14 ba3oBble 3a1aun 10 TEOpUU UTP 1

15 [IpoaBrHYTHIE 33a4U IO TEOPUU UTP 1

16 [IpoBUHYTHIE 3aJa4M IO TEOPUH UT'P 1
[IpakTuueckas padora no Teme "[lonck

17 BBIUTPBIIIHON CTPATETMH B UTPE C MOJTHOMN 1 1

uHpopmanuein"”




18

KonTpomnpHas padota o Teme "Teopust

urp

19

20

CBs13b SI3BIKOB IIPOTPAMMHUPOBAHUS U
AIIEKTPOHHBIX TAOJIHUI

CBs13b S3BIKOB IMporpaMMupOBaHus U
OJICKTPOHHBIX Ta6J'II/II_I

21

CBs13b 3BIKOB IPOIPaMMUPOBAHUS U
3JIEKTPOHHBIX TAOJIUI]

22

23

Pemienne npoABUHYTHIX aITOPUTMUYECKHUX
3aJa4
Pemienye npoABUHYTHIX aNTOPUTMUYECKUX
3a1a4

24

[IpakTuueckas padora o Teme "CBsi3b
SI3BIKOB TMIPOTPaMMHUPOBAHUS U
3JICKTPOHHBIX TabIHII"

25

26

27

28

ITonck mpoCThIX YKCEIT B 3aJaHHOM
JMarna3zoHe ¢ MOMOIIbIO allrOpUTMa
«peteto Dpartocherar

MHoropa3psHble LeNble Yncia, 3a1a491
JUIMHHOH apu(MeTuKu

CrnoBapu (accoluaTUBHbIE MaCCHBBI,
0TOOpaxeHwus ). XdII-TaOIUIIBL.
[MocTpoenue andaBUTHO-4ACTOTHOTO
cJoBaps s 33JJaHHOTO TEKCTa

AHanmn3 TeKCTa Ha ECTECTBEHHOM SI3BIKE.
Brigenenue nmociaenoBaTeIbHOCTEH 110
mrabsaony. PerynspHbie BoIpaKeHHs.
YacToTHBIN aHATN3




29

AHau3 TaHHBIX MPU TOMOIILHU A3BIKOB
POrPaMMHUPOBAHUS

30

31

AHanu3 JaHHBIX IIPYU TIOMOLIH SI3bIKOB
IIPOrPaMMHUPOBAHHUS
AHanu3 1aHHBIX MPU TOMOILH A3BIKOB
IpOrpaMMHUpPOBaHUs

32

[IpakTuyeckas pabora o Teme "AHanus3
JTAHHBIX MPU TTOMOIIIH S3bIKOB
MporpaMMHUpOBaHU"

33

34

35

Creku. AHanIM3 NPaBUILHOCTU CKOOOYHOIO
BBIPQ)KEHUS

Boruncnenue apugmernyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B TOCT(HUKCHOM
dbopme

Ouepenu. Vicnonp3oBaHue odepenu ais
BPEMEHHOI'O XpPAaHEHUS JAHHBIX

36

HepeBbs. Peanu3zanus gepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BOHMUHBIE
(bunapueie) nepesbs. [locTpoenue nepesa
JUTSI 32/IaHHOTO apu(PMETHIECKOTO
BBIPKEHUS

37

AHnanu3 00JBIINX JaHHBIX TTPU TTOMOIITH
SI3BIKOB TIPOTPAMMHUPOBAHUS

38

39

AnHanu3 607bIINX JAHHBIX PH MTOMOIIN
A3BIKOB TPOTrpPaMMHUPOBAHUS

Amnanu3 00X JAaHHBIX IIPpHU ITOMOIIN
SA3BIKOB IPOTrpaMMUPOBAHUSA




40

[IpakTuyeckas pabora o Teme "AHanus3
OOJIBIIMX JAHHBIX MIPU MOMOIIH SI3IKOB
porpaMMupoBaHus"

41

PexypcuBHBIC anropuT™MbI 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka U o4epenu st
00xo0/a iepeBa

42

43

44

PexypcuBHBIE anropuT™MBI 00X0/1a ACpeBa.
Hcnonp3oBaHue cTeka U o4epeu JUlst
o0xoJa nepesa

Anroputmsl Ha rpadax. [Toctpoenune
MUHHMAJIbHOTO OCTOBHOTO JIepeBa
B3BCLICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xo0x rpada B rmybuny. O6xox rpada B
HIUPUHY

45

KonnuecTBo pa3nuyuHbIX MyTEH MEXAY
BEpUIMHAMU OPUEHTHPOBAHHOIO
alMKJINYecKoro rpada

46
47

Anroput™m JlefiKCTpHI.

Anropurm ®noiga—Yopiuamia

48

3amauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHI
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKUIUN

49

3aiauu, pellaeMble ¢ TOMOIIBIO
JTMHAMUYECKOT0 TPOrPaMMHUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB




KonTtponbHast pabora o Teme

50 " AJITOPUTMUYECKHUE 3a7a41 TTOBBIIIIEHHOTO
YPOBHS CJIOAKHOCTH"
3ajauu, pellaeMble ¢ TOMOIIBIO

51 JUHAMHUYECKOT0 MPOrPaMMUPOBAHUS
3aJla4y ONTUMHU3AIUH
[TonsiTue o mapagurmax

52 nporpamMmmupoBanus. O030p A3bIKOB
IPOrPaMMHUPOBAHHUS

53 [TonsiTe 06 0OBEKTHO-OPUECHTUPOBAHHOM
IIpOorpaMMHPOBaHUHT

54 OO0BekThI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

55 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

56 Pa3paboTka nmporpamMm Ha OCHOBE
00BEKTHO-OPHUEHTHPOBAHHOTO TIOIX0a

57 Hacnenosanue. [Tonumopduzm

53 Hcnonp30BaHue 37IEKTPOHHBIX TaOIUIL B
CIIOKHBIX aNTOPUTMHUYECKUX 3a4a4ax

59 Hcnonb30BaHue 2JIEKTPOHHBIX TaOJINLL B
CIIOKHBIX aNTOPUTMHUUYECKUX 3aa4axX

60 Hcnonb30BaHue 2JIEKTPOHHBIX TaOJINLL B
CJIOKHBIX aJITOPUTMUYECKHX 3a/1adax

61 Hcnonb30BaHue IEKTPOHHBIX TAOJIHUIL B
CJIOXHBIX aNTOPUTMHUUYECKUX 3a1a4ax
[TpakTnueckas paboTa 1o Teme

62 "Hicnionb30BaHKe DIIEKTPOHHBIX TAONHUIL B

CJIOXKHBIX aJITOPUTMHUYCCKUX 3az[aqax"




63

Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.
[IpoekTupoBanue uHTEpPeiica
MOJIb30BATENS

64

65

66

[IpoexTupoBanue nHTEpPeiica
TI0JIb30BATEIIS

Hcrnonb30BaHUE TOTOBBIX YIPABISIEMbIX
9JIEMEHTOB JJIsl IOCTPOCHUS uHTepdeiica
HM3yueHne BTOPOro s3bIKa
POrpaMMHPOBAHUSI

67

68

69

DTanbl KOMIIBIOTEPHO-MAaTEMAaTUUYECKOTO
MOJICIIUPOBAHUS

KoHTpoinbHas paborta o teme "Pemienne
MPOJBUHYTHIX AITOPUTMUYECKHX 3a1a4"

Juckpernsanus npu MaTeMaTU4eCKOM
MOJEJIMPOBAHUU HEIIPEPBIBHBIX IIPOLECCOB.
MogenupoBaHue JBUKEHUS

70

MogenupoBaHue ONOIOTHIECKUX CHCTEM.
[IpakTuyeckas pabora o Teme

"MopenupoBaHrue OMOJIOTHYECKUX CUCTEM"

71

72

73

MaremaTudeckue MOJACIHN B OKOHOMHKE.
BrrancianrensHbIE OKCIICPUMCHTEI C
MOACTISIMHA

KomMnbproTepHoe MoieIMpOBaHUE CUCTEM
yIpaBJIEHUs

[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIPOCHI Ha BEIOOPKY JTaHHBIX.
3anpocsl ¢ napameTpamu. Beruucnsemsle
TI0JIs1 B 3aIIpOcax




MHororabauynblie 0a3bl JaHHBIX. THITBI

74 CBs3el Mex Ay TabnuiiamMu. BHenHui 1
kitou. LlemoctHOCTh 0a3bl TaHHBIX

75 3anpockl K MHOTOTA0IHYHBIM 0a3aM 1
JTAHHBIX

76 SI3pIk ynpaBiienus: fanubiMu SQL 1

77 HHTepHeT-npriiokeHus 1
[ToHsiTE O CEpBEPHOM U KIIMEHTCKOM

78 yacTsx caiita. TeXHOIOTUsI «KJIUEHT — 1
cepBep», €€ TOCTOMHCTBA U HEAOCTATKU

79 OcHogsl s3p1ka HTML 1

80 OcHogsl s3p1ka HTML 1

81 OcHogsl s3p1ka HTML 1

82 OcHoBbl KackaHbIX Ta0au1 ctuseit (CSS) 1

83 Cuenapuu Ha si3pIke JavaScript 1

84 ®opMbI Ha BEO-CTpaHUIIE 1

25 BBox nzo6paxenuii ¢ UCIOIB30BAaHUEM 1
pa3IUYHBIX TU(PPOBHIX YCTPOUCTB

86 Peryms. Pabora ¢ obnactsamu. OunbTpbl 1
MHorocnoitabsie n3o0paxeHus. TekcToBbIe

87 ciou. Macka cnosi. Kananel. Coxpanenue 1
BBIZEIIEHHON 001aCTH

88 MHorocoitHble H300pakeHus 1

&9 [ToaroToBka uyrOCTpaIuii 1jis Be0-caliToB 1

90 Bekropnas rpaduxa. Bekropuzamus |
PacTpOBBIX U300PAKEHHI

91 BexkTopnas rpaduka 1




[IpuHLUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS

72 TPEXMEPHBIX MoJeNen

93 Coznianue npocThIX TPEXMEPHBIX MOAEIIEH

94 Cerounbie MoJieni. Matepualibl

95 Cerounble MOAEIN

96 MozenupoBaHie UCTOYHUKOB OCBEIIEHUS.
Kamepsni

97 AnnutuBHble TexHOJOruM (3D-npuHTEpHI)

98 Pennepunr

99 [IoHsATHE O BUPTYaIbHOM PEATLHOCTH U
JIONIOJIHEHHOM peabHOCTH

100 Benenne B 00pab0TKy TEKCTOBBIX (haIoB:
OTKPBITHE, YTCHHUE, 3aKphITHE (aiina

101 Mertoas! uteHus gaHHbIX: read(), readline(),
readlines()

102 KonTekcTHbI MeHemkep with 11st paboTsl
¢ Qaiinmamu

103 KoaupoBku TekcToBbIX (aitnos: encoding,
00paboTKa UCKITIOUECHHIA

104 [TocTpounast 06paboTKa TaHHBIX: UTEPALUS
1o cTpokam (aiina

105 Paznenenue cTpok Ha 2IEMEHTBI: METO
split()

106 [TpakTrueckas paboTa 1o Teme
"Iloctpounas oOpaboTKa JaHHBIX"

107 O0paboTKa YNCIIOBBIX TAHHBIX:

npeoOpazoBaHue THIIOB




OwIbTpaIys 1aHHBIX: 0TOOP CTPOK IO

108 1
YCIIOBHIO

109 [Touck 1 mOACUET PIEMEHTOB: METOBI 1
CTPOK, CYETUYHKHU

110 Cratuctuyeckas o0paboTKa JaHHBIX: 1
CyMMa, cpeJiHee, MaKCUMyM, MUHUMYM

11 3anuch pe3ybTaToB 00paOOTKH B HOBBIM 1
daiin

112 O0paboTka (aitsIoB ¢ CIOKHOM |
CTPYKTYPOH: BIIO’KEHHBIE IIUKIIBI

113 Pabota ¢ Heckonpkumu (aitiamMmu 1
OJIHOBPEMEHHO

114 O6paboTka odeHb O0IBIINX (PAIIOB: !
HKOHOMUSI TAMSITH
[IpakTuyeckast pabora 1o Teme "DKOHOMHUS

115 naMsTH Ipu padoTte ¢ OONbIINMU 1
TaHHBIMA"

116 Konrtponsnas padora no reme "O6paboTka 1
601b110T0 00BEMA JAHHBIX"

117 PesepBHOe Bpems 1

118 PesepBHOE Bpems 1

119 PesepsHOe Bpems 1

120 PeszepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PeszepBHOe Bpems 1

124 PesepBHOE Bpems 1




125 PeszepBHoe Bpemst 1
126 Pe3epBHOE Bpemst 1
127 PeszepBHoe Bpems 1
128 PeszepBHoe Bpemst 1
129 Pe3epBHOE Bpemst 1
130 PeszepBHoe Bpemst 1
131 Pe3epBHOE Bpemst 1
132 PesepBHOe Bpemst 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







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

Kon
NpoBepsieMoro
TpedoBaHMS

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

1.

3namu (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
o0ecrieueHus JUIsl  pelleHus Yy4eOHbIX 3aJad 10  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AalMU Pa3JINYHBIX BHIO0OB

uHpopMaun

1.4

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCeX MPOCTHIX YHCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

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

1.5

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

cpensl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEIEHHUSAMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IMYHBIX O0JNACTAX; HaJIHuue
MpeJICTaBlIeHU 00 MCMONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEJICTaBICHHUE 3aJaHHOT0 HATyPaJbHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKCHHIA,
UCTIONB3YS 3aKOHBI alNreOphl JIOTUKU; ONPEACATh KpaTyaiuii myTh BO
B3BEIICHHOM TIpade M KOJIMYECTBO IMyTeH MeXAy BepLIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJIECIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJbTaThl MOJETUPOBAHUS B HAIJIAIHOM

BUJE

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporHo3upoBaHue, KIaccuuKanus, — KiIacTepuzalus,  aHaIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIEIH, NPeoOpa3oBaHUE JaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMepeaaud MpU HU3MEHEHUU

MH(OPMaLMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

24

YMeHne CTpouTh KOj, 00€CIeUMBAIOININN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHHHM 3a/1a4 CBOMCTBA MO3UIIMOHHOM
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Tabmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeneneHus KOJIMIeCTBA PA3IMUHBIX MyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHHE UCII0NB30BaTh JEPEBbs IIPU aHATIU3€E U IIOCTPOCHUH KOJIOB U IS
NpeICTaBiIeHNus apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKMCKa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY




QITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

2.11

2.12

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

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANrOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npeacraBneHusiMu o 0a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaThl  pabOThI
MPOrpaMMBbl TIPU 33AaHHBIX UCXOJHBIX JAaHHBIX; OMPEAEIATh, MPH KaKHX
WCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K OmmMOKe B padoTe
nporpaMMbl;  OPMYITUPOBaTH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
porpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxXxoXXKACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUUCIIEHHUSI C OCHOBaHHMEM, He€ TmpeBblaromuM 10; BbIYKCICHHE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHYeCcKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHWYCHUN Ha JMANA30H UX
BO3MOYKHBIX 3HAUEHHUI, NMPUMEHATh NPHU PELICHUU 3aJad CTPYKTYphl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TIOAIPOTrPAMMBI JJIs1 00paOOTKH YMCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH MOANPOTPAMM; YMEHHE HCIIONBH30BATh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIICHHS. MHOTONpOLIECCOPHBIE CUCTEMBI. PacnipenienéHnbie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUMIIBI TOCTPOEHUSI W allapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu MHTepHer.
[Tporokoier cteka TCP/IP. Cucrema nomeHHbIXx uMEH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

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

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

HIudposanue nanubix. CUMMETpUUHbIE U HecUMMeTpuuHble M dpbl. [Hudps
1.5 npoctoit 3amenbl. ludp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

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

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

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEpPHBIE  KOJBI.
)1 JlexonrpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbl K OLEHKE KoiuyecTBa WHGpopmauuu. EnuHUIb!
59 U3MepeHusi KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptiu. Madopmanus u BepostHOCTh. Popmyina [llennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOMCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aIIUCH, TPU3HAK JECTUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia wus P-ngHoit cucteMsl

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KoHeuyHoU P-uunoil npobu B
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2.5

JECSITUUHYI0. AJITOPUTM IE€pEBOJA LENOr0 4Hcia U3 JECITUYHOM CHCTEMBI
cuncnenus B P-nunyto. IlepeBon xoHe4HOH necsiTuyHOW ApoOH B P-nuny’o.
JlBonuHasi, BOCbMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIYy HHMMU. ApupMeTHYeCKHe OIepaluy B MO3ULMOHHBIX CHCTEMax
CUUCIICHUS

TponuHasgs ypaBHOBELIEHHAass CHUCTEMAa CUUCIECHHs. JIBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OnHoGaiiTHbIE KOJIUPOBKHU.
Crannaptr UNICODE. Koaunposka UTF-8. Omnpenenenue nH(pOpMAIMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
uBeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMaMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IpHA 3aJdaHHBIX 4YaCTOTC OUCKPCTU3AlUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BrICKasbIBaTeiabHBIE (OPMBI
(npenukatsl). KBaHTOpHI Cy1IeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuikl UCTUHHOCTHU. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

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

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

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYE€CKOMY BBIPQXKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenn u moxaenupoBanue. Llenmn monpenupoBaHus. AJEKBaTHOCTh MOJETH
MOJCIIUPYEMOMY O0BEKTY MK TIporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBienne pe3yinbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPHUATHS 4YeNoBEeKOM. ['paduyeckoe mpeacTaBieHUE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

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

JMarna3oHa 4yucell IpU OTpaHMYEeHUU KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

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

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momouIpl0 MOOUTOBOI omepaiuu

«uckmouaromiee UJIH»

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

oIInO0OK IIpHU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpUll CMEKHOCTHU, BECOBBIX MaTpHUll, CIHCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXAy BepUIMHaMu rpada, OIpelesieHHe KOJU4ecTBa
pPa3IUYHBIX IyTEH MEXIy BEPUIMHAMHM OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaca)

HepeBbs. bunapnoe nepeo. [lepeBbsi momcka. CrocoObl 06xoma aepesa.
[IpencraBienue apupMeTnUecKX BhIpaKEHUH B BUe JiepeBa. Mcrnonb3oBaHue

rpadoB 1 IepeBbEB MPU OMHUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ MoJHOM uHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OINKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BBII/IFpBII_HHBIC U MIPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHHC CTpaTrerun

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIeKTa. VaeHTUUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnonb30BaHNe METO0B UCKYCCTBEHHOTIO
UHTEIUIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOOB
HCKYCCTBEHHOTI'O MHTEJIEKTa B podoToTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. MarnHa TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUMCICHUMN

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paGoTel u 00BEM HCIONB3yeMO
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
aCUMITOTUYECKON CJIOKHOCTH AITOPUTMOB. AJTOPUTMBI IOJMHOMHAIBHOU
cioxkHoctu. IlepeGopHbie anroputMmel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh




3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB paldOThl MPOCTEUIIUX aJTOPUTMOB
yIpaBJIEHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aIrOpuTMOB. OmpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOyeMblIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUs: pa30MeHHe 3aluCH YHuClla Ha OTIeNbHble LUQPBI,
HaXOXXJEHUE CYyMMBbl U TNpOU3BeNeHHUs LU(Dp, HAXOXKICHHE MaKCHUMaJIbHON
(MHHHMAITEHOW) TTUQPHIL.

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

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «PCIICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMYeCKHe. BeTBiueHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
daiinoBsie nepemMeHHble ((ailnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
(aiin.

Pazouenue 3agaun Ha moazanaqu. [loamporpammel (poreaypsl U QyHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKa mporpaMMHUpOBaHUA

3.7

3.8

3.9

Pexypcus. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnosnabp3oBaHue cTeka A

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble MeTO/IbI
pelleHns YypaBHEHMiIl: MeToJl mepedopa, METOJ MOJIOBUHHOTO JEJEeHUs.
[TpubnmxEHHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHUMYMa) (YHKIMH OJHOW TEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QyHKIUM  S3bIKa
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJBHBIX CTPOK: MOJCYET KOJIWYECTBA TMOSBICHUI CUMBOJIA B
CTpOKe, pa3OHueHHue CTPOKM Ha CJOBa MO NPOOENBHBIM CHMBOJAM, IOUCK
MOJCTPOKH BHYTPHU JTaHHOW CTPOKH, 3aMEHA HAaWJIECHHOW MOJACTPOKH Ha PYTYIO
cTpoky. I'eHepaiisi Bcex CIOB B HEKOTOPOM ai(aBuUTe, yIOBIECTBOPSIOIINX
3aJJaHHbIM orpanudeHusiM. [IpeoOpa3oBanue ymciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEI. BpluncieHue 0000MmEHHBIX

XapaKTCPUCTUK JJICMCHTOB MacCCHUBa WA YHCI0BOM oCICaA0BAaTCIBHOCTHU




3.11

(cymMMBI, TIpOW3BENEHHS, CPEOHEro apu(MeTH4ecKoro, MUHHUMAJIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAUYEHUS B MacCUBe.
AJroput™bl paboOThl C AJIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHbIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOMCK DJIEMEHTA B JBYMEPHOM MAacCHBE, BBIUYMCICHHEC MAaKCHMyMa
(MHHHMYMa) U CYMMBI DJIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XAII-TaOJHUIIBIL.

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

Crexu. Amnanus IIpaBUJIbHOCTHU CKOOOYHOTIO BbBIPAXXCHHA. Breruucnenue
apI/I(l)MeTI/ILICCKOFO BBIPAXKCHUS, 3AlIMCAHHOTO B HOCT(bHKCHOﬁ (bopMe.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUs! TaHHbIX

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(ba. KonmuectBo Pa3iINIHBIX
nyTed MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHbIe airopuT™Mbl 00X0/a nepeBa. Mcnonp3oBanue creka

1 odepeu it 00Xxoa iepena

3.16

3.17

JluHamMuueckoe mporpaMMHpPOBaHUE KaK METO]] pELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOYHBIX  PE3yJbTaTOB.  3aJadyd, pellaeMble C  MOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a4Y1 OIITUMH3alIUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaOoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

Wukancynsiusi, HaclieoBaHue, TOITUMOPHU3M

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIM3a JOaHHBIX: IIPOTHO3UPOBAHUC,

Kinaccuukanus, KilacTepuszanus, aHajau3 oTkiIoHeHu#. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaJTu3a TaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JaHHBIX, BU3yalIU3alus JaHHBIX, HHTEpIIpETanys pe3yapraToB. [IporpamMMHubie
cpeactBa u VHTepHeT-cepBUCHl Ui 00paOOTKM M IPEJICTABICHUS JaHHbIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanmu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX Tabnaul. BeluncieHne cCyMMBbl,
cpemHero  apu(METHYEeCKOoro, HaWOONbIIero (HAMMEHBINET0) 3HAYCHUs
nuanazoHa. Beluncnenue ko3¢ ¢uIMeHTa KOppesslud JBYX pPsIOB JaHHBIX.
[TocTpoeHne cTonOYaTHIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. lloctpoenue
rpapukoB  ¢yHkuui. IlogbGop  nuHMM ~ TpeHna,  pelieHue  3aaay
IIPOTHO3UPOBaHUA. Pemenue 3a1ady ONTHMHM3AaLUU C MOMOLIBIO 3JIEKTPOHHBIX

TalJInI

I[I/ICerTI/ISaHI/Iﬂ npun MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMIXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJOrMYECKUX
cucteM. MareMaTudecKue MOJACIN B OKOHOMUKC. BreraucauTenbHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MeTO,I[
HAaMMCHBIINX KBaApPaToOB. OIIGHKa YUCJIOBBIX MapaMETpPOB MOJACIHNPYCMBIX
O00OBEKTOB H poneccoB. BoccraHoBneHne 3aBUCHMOCTEH 11O pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Mertonst  MomnTte-Kapiio. NmuranmmonHoe

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

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnmuia — mpencTaBiIeHHE
cBeleHnH 00 OqHOTHIIHEIX 00bekTax. Iloie, 3amuch. Kiarou Tabauiel. Padora ¢
roTOBOM 0a30il JaHHBIX. 3amoiHeHue 0a3pl HaHHBIX. [lOMCK, cOpTHpOBKa H
(GUIBTpAIUs TAHHBIX. 3aITPOCHI HAa BRIOOPKY JIAHHBIX. 3aIIPOCHI C TTapaMeTPaMH.
Brruncnsiembie mosis B 3a1pocax.

MHuoroTtabnuunable 6a3bl JaHHBIX. THIIBI CBS3eW MEXTy TaOnuiamMu. BHemrHui
kmtou. llemocTtHOCTh 0a3bl JaHHBIX. 3ampochkl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl.  (CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS  UCTOYHUKOB U O(GOpPMIICHUS

oubmmorpaduIecKux CChIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

o Hudopmartuka. YrinyOneHHsiit ypoBeHb: yueonuk s 10 knacca. Yacts 1
— aBtopsl: M. I. Cemaxun, T. IO. [lleuna, JI. B. lllecmaxosa

o Hudopmartuka. YrinyOneHHbIl ypoBeHb: yueOHuk a1 10 kmacca. Yacts 2
— astopsl: Y. I'. Cemaxun, T. FO. [lleuna, JI. B. [[lecmaxosa

o Hudopmartuka. YriyOneHHblil ypoBeHb: yueOnuk s 11 kmacca. Yacts 1
— aBtopbl: Y. I'. Cemaxun, E. K. Xennep, JI. B. [llecmakosa

e Hudopmartuka. YrinyOneHHbslil ypoBeHb: yueOHuk A 11 knacca. Yacts 2

— aBrtopsl: Y. I'. Cemaxun, E. K. Xeunep, JI. B. [llecmaxoea

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
Metoandeckue nocodus u pekomeHaanuu B cocraBe Y MK (yueOHO-

METOJAMYECKIX KOMILUIEKCOB), BXOASIINUX B DeepanbHblil nepeyeHb y4eOHUKOB

(DITY)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pocculickas snextponHas mkosa POII



