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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke ¢enepaibHOi padoueit
pPOrpaMMBbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKe [Ma€T MpeACTaBICHHE O UENsIX, OoO0mel
CTpaTerud OOYYCHHs, BOCIHTAHUS U Pa3BUTHSI OOYUYAIOUIUXCA CpPEJICTBAMHU
yuebHoro mpeamera «MHpopmaTtuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIUBAET
o0s13aTepHOe peIMEeTHOE COJICpKaHue, npeaycMaTpUBacT ero
CTPYKTYpUPOBaHUE IO pasjieiiaM U TeMaM Kypca, ONpeAeNsieT pacipe/eieHue ero
no kiaccaM (rogam u3ydeHwus ), Ja€T MpUMEPHOE pacrpeaeneHne y4eOHbIX 4acoB
MO0 TEMaTHYeCKHMM pas3ielaM Kypca ¢ PEKOMEHJyeMyro (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  W3Y4YeHHs] ¢ y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTMKM  y4eOHOro Tporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma mmo nHPOpPMATHKE OTIPEAEIAET KOIUISCTBCHHBIE U KAYECCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM 4ucClie
IUI COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX POBEPOYHBIX pabor,
rocyJIapcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMMm U Yy4eOHHUKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenHem oO1ieM oO0pa30oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouein
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WH(DOpPMATHKH, TPEXKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEPBIBHONW TMOATOTOBKH OOydYalolIUXca B 00JaCTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oopazoBaHUsS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETHUYECKOE OCMBICICHHE, MHTEPIpETalnio U 000O0IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOTO  YpPOBHS M3y4YeHUs ydeOHOro ImpeaMmera
«ndopmaTukay OpPUEHTHUPOBAHBI HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil npopeccUoOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOMU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsx. OHM BKIIOYAIOT B ceOsI:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpPOUTCSI JaHHAas MpeaAMeTHas O0O0JacTh, Paclo3HABaHUE COOTBETCTBYIOUIUX WM
MIPU3HAKOB M B3aUMOCBS3EH, CIIOCOOHOCTh IEMOHCTPUPOBAThH PA3TMYHBIC MOIXO/IbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOl MpeIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJIauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJIU4Me MPEICTaBICHUNA O JaHHOM TpeAMETHOM 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYIHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMHU
3HaHUMU.

B pamkax yrinyO6n€HHOro ypoBHS uM3ydeHHs] HHGOPMATUKH OOECIeunBaeTCs
IieJIeHaIIpaBIeHHasl TTOATOTOBKA O0YYaOIIUXCsl K MPOJODKEHUI0 00pa3oBaHUs B
opraHu3ainusax  npodeccuoHadbHOTO  O0pa3oBaHUS 1O  CHCHHAIBHOCTSIM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITUMPOBBIMU  TEXHOJOTUSIMH, TaKUM Kak
nmporpaMMHas WHXXEHepus, WHPOpMaIlMOHHAss 0e30MacHOCTb, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MallMHHOE OOy4YeHHEe, TPOMBIILUICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBSI3H, POOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTUHU, CHUCTEMbI PACIPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaabHOCTEN.

OcHoBHas 1enb w3ydYeHUss ydeOHoro mnpeamera «MHPoOpmMaTuka» Ha
yrayoJIEHHOM ypOBHE CpeJHero oOImero oOpa3oBaHHs — OOecCleueHHe
JaNbHEHIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETEHIIMM 0OO0ydaromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIEel KOHKYPEHIIMM Ha pbIHKE Tpyla. B CBA3UW C 3TUM uU3yyeHUE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha IMOHUMAHUU POJH
nHQOpMaATHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIJICHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
00001aTh nHPOpPMaIIHIO;



c(OPMHUPOBAHHOCTh  MPEJACTABICHUNA O  BIUSHUUM  UH(POPMALMOHHBIX
TEXHOJOTMHA Ha JKU3Hb YeJlOBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
HKOHOMHYECKOT0, MOJUTHYECKOr0, KYJIbTYPHOIO, HOPHIMYECKOr0, MPUPOIHOIO,
SPrOHOMHYECKOI0,  MEOUIMHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSATHE TTPABOBBIX U ATUYECKUX aCMEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZCH, BOBICUEHHBIX B CO3JJaHUE U MCIIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMAIIIH;

CO37aHUE YCIIOBUW MJisi pa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOM, Hay4HO-
UCCJIEIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro npeamera «MHdopmaThka» BbIIEISIOTCS YEThIpE
TEMaTUYECKUX pa3jiena.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTUX DJEMEHTOB IM(GPOBOrO  OKPYKEHHUS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPALIMOHHON CUCTEMBI, paboTe B
cetu HMHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHQPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oOCHOBBI HHGPOPMATHKW» BKIHOYaeT B ceOs
NOHSATUMHBIA amnmapaT WH()OPMATHUKU, BOIMPOCH KOIUPOBAHHUS WHGOpMAIINH,
u3MepeHus: MHGOPMAIMOHHOTO O00BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKU H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMHUYECKOTO MBIIIUICHUS, pa3padOTKy aJrOPUTMOB U OIICHKY UX CIIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMK MPOTPAMM Ha SI3bIKaX MPOrPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCaAM
MpUMEHEHUsT WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 33Ja4ax aHaJIN3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAaHHBIX M SJIEKTPOHHBIX TAOJHWIl ISl PELICHHS
MPUKJIAIHBIX 3a]1a4.

B mpuBenénnoMm nanee copepxkanuu ydueOHoro mpeameta «MHpopMaTuka
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTENbHBIE TEMbI, KOTOpPbIE HE BXOASIT B
00s13aTeNbHYI0 IPOrpaMMy 00yUYEHHsI, HO MOTYT OBITh NMPEAJIOKEHBI IS U3yUCHHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIii  ypOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  NpOo(uiisi, OPUEHTUPOBAHHOTO HAa  MHXEHEPHYIO U
nHQOpMALIMOHHYIO c(hepbl JeATeNbHOCTH. YTIyOJEHHBIA YPOBEHb W3Y4YCHUS
nHpopMaTUKKU 00ECIIeYMBaAET: MOATOTOBKY OOy4YarONIMXCsl, OPUEHTUPOBAHHBIX Ha
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CHEUUANILHOCTU B 00JacTU HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CIEUUANIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEIOBATENbCKON NIESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMHU HAMPABJICHUSMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U CAaye
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHUus
MOXET OBITh HM3MEHEHAa MO YCMOTPEHHUIO YUMTENsl MpPU MOJATOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee 4nciIo YacoB, PEKOMEHIOBAHHBIX JIJIs U3ydeHus uHpopMaTuku — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezienmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBaHusi TEXHHMKU OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HIU(PPOBOTO OKPYKEHHUS.

[TpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATUYECKOE BBIMIOJHEHHE MPOTPaMMbl MPOLIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMouipio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OcHOBHBIE TEHJACHUUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CynepkommbioTepbl. Pacripesiei€HHbIE BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONBIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOWCTBA W MX POJIb B
KOMMYHUKAILUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpammHoe obecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
IpOrpaMMHOr0 oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBepbl  ycTporcTB. HWHCTammsauuss W JAEUMHCTAULALUA  [POTPAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ WUMEHOBaHMS (aljioB B
noyiroBpeMeHHou ramsaTu. 111aGmoHs! i1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOTO 0OECTICUCHUS
U 1muppoBbIX pecypcoB. [IpompuerapHoe u  CBOOOJHOE MPOTrPaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOTPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO o0ecredeHus U UGPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHTh KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoisl. Cets MHTEpHET. Afpecanus B cetn MuTepHET. IIpoTOKOMIBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha monacerm ¢ momomibio Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuusi CBs3U € y310oM ceTd. OmnpenereHue mapuipyra JBHKECHHS
MTaKETOB.



Buaet  pestensHoctm B cetu  HHtepHer. CepBucsl  HMHTEepHeTa.
['eonndopmalnmonHbie cucTeMBbl. ['€0IOKAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
(Hanmpumep, JIoKalusi MOOUJIBHBIX Tene(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBIsl, OPOHHUPOBAHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yciIyru. ColManbHBIE CETH —
OpraHu3aius KOJUIEKTUBHOTO B3aUMOJICUCTBUS U oOOMeHa maHHbIMU. CeTeBoi
ATUKET: MpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema nopIMHHOCTH
noyiyueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M YKOHOMMYECKHE YIPO3bl, CBSA3AHHBIE C HCIOJb30BAHUEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJIorui. OO1mue mpobsieMbl 3ailuThl
uHnpopmanm U uHPOpMaIMoHHOM  Oe3zomacHocTd.  CpenacTtBa  3alIUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. I[IpaBoBoe oOecrieueHue HUHGPOPMAITMOHHOM
0€30IacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO JOCTyTIa K JUYHOUN
KoH(uAeHIIMaTbHONH MHMOpPMALUK, XPaHAIIECHCS] Ha MEPCOHATBLHOM KOMIThIOTEPE,
MOOWIBHBIX yCTpoWCTBaxX. BpenoHocHoe mporpaMMHOe oOecriedeHue U CIocoObl
O0opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxuBa.

MudpoBanne naHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBbIC MIUDPHI.
Mudper mpoctori 3amenbl. [lludp Iezaps. ludp Bmxenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckre 0CHOBbI HH(POPMATHKH

Nudopmarnus, nanueie u 3HaHus. MHbopManmoHHbIe MPOIECCHl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKpETHBIE BEIWYUMHBI W CcuUrHaibl. HeoO0xoguMocTb
TUCKpeTH3anuu WHGOpMaIUK, NPETHA3HAYCHHON [JIs XpaHEHHs, Nepeladd Hu
00paboTKH B IIUPPOBBIX CUCTEMAX.

JIBouyHoe KkoaupoBaHWE. PaBHOMEpHbIE U  HEpPaBHOMEPHBIE  KOJbI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmanuu. AndaBUTHBINA MOAXOA K
OLICHKE KOJInYeCTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoicTBa MO3UIMOHHOW 3alUCHU YuUCJa:
KOJIMYECTBO MHU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 yncia u3 P-MuHON CUCTEMBI CUUCIIECHUS B
JNECITUYHYIO. AJITOPUTM TMEpeBoJa KOHEYHOM P-muHOW npoOu B JECATUUYHYIO.
AJITOpUTM TIEpeBOAA ILEJIOr0 YHcia U3 JACCATUYHOW CHCTEMbI CUMcieHHs B P-
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nyHyro. IlepeBox KoHewHOW pecsITMUHOW npoOu B P-munyro. JlBouuHas,
BOCBMEpPUYHAS W MIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS, CBSI3b MEXKIY HUMHU.
ApudmMeTndeckue omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YPaBHOBEILICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-ECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCIL. OpHoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BEMa TEKCTOBBIX COOOLIEHUH.

KomupoBanne  uzoOpaxenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPH 3aJJaHHBIX Pa3pelIeHrud U ITyOUHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Momenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux ¢ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALMU U PA3PSITHOCTH KOAUPOBAHMUSL.

Anrebpa gnoruku. I[loHsTre BbICKa3biBaHUA. BbicKasbiBaTeIbHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnUIBI UCTUHHOCTU. Jlormueckuwe BBIpaKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuu U ornepamnuy HaJ MHOKECTBAMU.

3akoHbl anreOphl JIOTMKW. OKBUBAJICHTHBIE MPeoOpa3oBaHUs JOTHMYECKHUX
BbIpakeHUH. Jlornueckrie ypaBHEHUS U CUCTEMBbI YPaBHEHUH.

Jlorndeckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIUH OT KOoJIMYecTBa apryMeHToB. [loiHbIe crucTeMbl JTOTHYeCKUX () YHKITUM.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHbIe (OPMBI, aITOPUTMBI HX
MIOCTPOCHMSI TI0 TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOocTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbiid cymmarop. I[locTpoeHne cxem Ha JOTMYECKHX DJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3aluCh JIOTHUYECKOTO BBIPAKEHHS 10
JIOTUYECKOM CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTb
Uana3oHa 4YuCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pazpsHol ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIM OWUT. J[BOMUYHBIN
JOTIOJTHUTEIbHBIN KOJI OTPULATEIIBHBIX YHCET.

[TobutoBbie normdeckue omnepanuu. Jlormueckwii, apudMeTHUECKHN WU
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBIO TMOOUTOBOM  OMNepaIuu
«wuckirovaromiee NJIN».

[IpencraBieHne BelIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJA0K yucia. Jluama3oH 3Ha4eHWM BeIIeCTBEHHBIX uncen. [IpoGiaembl
XpAaHEHHSI BEIIECTBCHHBIX WYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
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pa3pAnoB. BelllonHeHne omnepanuil ¢ BEIIECTBEHHBIMU YMCIIAMH, HAKOIUIEHUE
OLIMOOK IPH BHIYUCICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHne BO3MOXKHBIX PE3YyJIbTATOB padOTHI MPOCTEHIIMX aJIrOPUTMOB
YIOPABJIEHUSI HCIOJHUTEISMU W BBIUHUCIUTEIBHBIX alroputMoB. OrmnpeneneHue
HCXOJHBIX JAaHHBIX, IPU KOTOPHIX AJITOPUTM MOXKET JaTh TpeOyeMbIil pe3yJbTaT.

Oranbl pelleHus 3aJad Ha Komnbrorepe. MHCTpyMEHTalbHBIE CpENCTBa:
TPAHCIATOP, OTIATUUK, NPOGUAUPOBIIUK. KoMOWISIMS W HMHTEpHIpeTaLHs
nporpamMm. BupTtyanbHble MalliuHbI.

WnrterpupoBanHas cpena pa3paboTku. Mertoasl OTIAAKU POTpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmuu. Otnagounbiii BwiBoA. Ilomarosoe
BBINIOJIHEHUE TTpOorpaMMbl. Touku octaHoBa. [I[pocMOTp 3HAYEHNI TEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIEC, BEIIECTBEHHBbIE, CUMBOJIbHbBIE, JIOTMYECKHE. BeTrBiieHus.
Cnoxnpie ycnoBus. ILlukner ¢ ycinoBuem. [lMKiIbI 1O  NEPEMEHHOM.
B3anMmo3aMeHs€eMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHHE IUKIA C MCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE MIPOTrPaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl 1 HHCTPYKIUHU JJIS TTOJIB30BATES.

AnroputMbl 00pabOTKH HATypaJIbHBIX YUCEN, 3alUCAaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTIeJbHbIe UUDpHI,
HaXO0XJCHHE CYMMbl W TIpOM3BeACHUS UUp, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) T (PHI.

HaxoxneHnue Bcex MpOCThIX YUCEN B 3aJlaHHOM AuarnazoHe. [IpencraBnenue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O0paboTka JaHHBIX, XpaHsAnUxcs B (aitnax. TekcToBbie U JBOUYHbBIE (HAMITHI.
daitnoBeie mepemeHHbIe ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anmuce B
dari.

Pa3z0Ouenue 3anaun Ha noazagauu. [loxmporpammel (pouenypsl U GyHKIHH).
Pexypcusi. PexkypcuBHble 00BekTHl ((pakrtansl). PekypcuBHBIE NpOLEAypHl |
¢ynkuun. Mcronp30BaHue cTeKa AJIsl OPraHU3aluy PEKyPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHIAPTHOW OMONMOTEKH sA3bIKa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOAMTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IPOrPaAMM.

YucneHHble Meroabl. ToyHoe W NPUOMMKEHHOE pElIeHUs 3aJayd.
YuciieHHbIE METOJbl PELIEHUS] YPaBHEHUI: METO/ Iepedopa, METO OJOBUHHOIO
nenenust. [Ipubnmx€HHOE BBIYMCIICHHE JUIMH KpUBBIX. BbrunciieHue momanen
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buryp ¢ TMOMOIIBI0 YHUCICHHBIX METOJOB (METOJA MPSIMOYTOJIbHUKOB, METOJ
tpaneuuii). Ilouck makcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METO/IOM MOJIOBUHHOTO JEJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHbIe  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 1JIsI 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 0OPaOOTKH
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJAa B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBA IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKM HA APYI'YyKO CTPOKY.
['enepanust Bcex CJIOB B HEKOTOPOM alipaBUTe, YIOBIETBOPSAIONIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uHucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOU MOCIIEI0BATEIBHOCTU (CYMMBI,
POU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YJIOBIETBOPSAIOMIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKAa BcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM MOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHble MaccuBbl (MaTpullbl). AJTOPUTMBI OOpPAOOTKH JABYMEPHBIX
MAaCCHBOB: 3alI0OJTHEHUE IByMEPHOIO YMCIOBOTO MacCHBa M0 3aJaHHBIM MpaBUiaM,
IOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCIICHHE MaKkCUMyMa (MUHUMYMa) H
CYMMBI 3JE€MEHTOB JBYMEPHOTO MacCHUBa, NEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmatupoBanue. IIpoBepka
opdorpadun u rpammartukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Hcnons3zoBanue  ctuwieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiekTtuBHass paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3upOBaHUsI B TEKCTOBBIX Mporeccopax. OOimauHble CEPBUCHL.
HenoBas mepernmcka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKCcTa. TEeXHUYECKHE Cpe/ICTBA BBOJA
TekcTa. Crnenuanu3upoBaHHbIE CPEJICTBA PEJAKTHUPOBAHUS MaTeMaTHYEeCKHUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAJIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccuuKkanus, Kiactepu3alus, aHaliu3 OTKIoHeHui. I[locnenoBaTenbHOCTh
pelieHus 3ajad aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KauecTBa JAHHBIX, BEIOOpP W/WIU MOCTPOCHHE MOJIeNU, peoOpa3oBaHKUE JTaHHBIX,
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BU3Yyalu3allisl JaHHBIX, UHTEPIpeTalus pe3ynbratoB. IIporpamMMHble cpeacTBa u
MHTEPHET-CEPBUCHI JJI1 00pabOTKM M IpEICTaBIEHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOdul. BblYucieHne cyMmsl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS 1MAIla30Ha.
Boruncnenne kosg@uimenTa Koppemsuuu JBYX psAAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢yuxuuit. [Tonbop nuHUM TpeHaa, peleHre 3aa4d MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHEe YpaBHEHHUH C MOMOILIBIO Moadopa mapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3a/laHHbIX ycioBusx. Llenepas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3aa4 ONTUMU3ALMY C TOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

11 KJIACC

TeopeTnueckne 0CHOBbI HHGPOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMopMamuu. 3aKoH
anauTuBHOCTU uMHpopmaruu. Dopmyna Xaptau. MHpopmaius u BEpOSITHOCTD.
®opmyia [llenHoHa.

Anroput™mbl cxkatus gaHHbIX. AnroputM RLE. Anroput™m Xaddmana.
AnroputM LZW. AJrOoputMbl CXaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX M XapaKTEPUCTHK KaHala cBs3U. [IpuunHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, TO3BOJISIONINE
OoOHapy>XMBaTh M WUCIHPABIATH OIMIMOKH, BO3HUKAIONIME TpPU TMepenade JTaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojabr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M UX B3aumoneciicTtBue. CHCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Leau MojenupoBaHus. Popmannzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEITUPOBAHUS B BHUAC, YIAOOHOM JIs
BOCIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBiIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3a/lad, CBS3aHHBIX C aHaiu3oM rpadoB (MOCTpOCHUE
ONTUMAJIBHOTO NYTH MEXIY BepIIMHAMU Tpada, ONpeAeieHUuEe KOJIMYeCTBa
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pa3IUYHBIX NyTe MeXAy BEpIIMHAMU OPUEHTUPOBAHHOIO ALUKINYECKOTO
rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apupMeTUYECKUX BhIpAXKEHUN B BUJE epeBa. J{MCKpPETHbIE UTPHI
JIBYX UTPOKOB ¢ nojiHoi nHdopmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMHCaHUEe CTPATEruu UTPhl B TaOIUYHON (hopMe. BhIUTphINIHbIE U IPOUTPHIIITHBIC
MO3UIIMH. BBIUTPBILIHBIE CTPATErUH.

CpencTBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBHCHl MAIIMHHOTO IMEPEBOJA U
pacno3HaBaHus ycTHOM peur. KorHuTtuBHBIE cepBUCHL. MneHTU]UKanus U MOUCK
U300paKeHNUH, pacro3HaBaHHE T, Camoo0byyaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
MCKYCCTBEHHOTO MHTEJJIEKTa B oOydammux cucremax. Mcnonb3oBanue MeToA0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Bewel. IlepcrekTuBbl
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanusa  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHas MOJeib BeuncieHui. Tesuc Yépua—Trropunra.

OneHka CII0OKHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOM
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OneHka
ACUMIITOTUYECKOM  CII0KHOCTH ~ aJITOPUTMOB. AJTOPUTMBI  MTOJIMHOMHUAIBHON
cinoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3ITUYHBIX —AJITOPUTMOB
peleHns OJJHOM 3a/1a4ui, KOTOPbIE UMEIOT PA3IMYHYIO0 CIOKHOCTb.

[Touck mOpocCTHIX 4MceNl B 3aJaHHOM JUAala30HE C IOMOILbI alropuT™Ma
«penieto DparocheHar.

MHuoropa3psaHbie Leble Yncia, 3a1a491 JIMHHONW apu(pMETUKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Creku. AHanu3 MNOpaBUIBHOCTH CKOOOYHOTO BBbIpaKEHUS. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMCAHHOTO B TOCTPUKCHOHN opme.

Ouepenu. Mcnonp3oBaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpacda. KonnyecTBo pa3inyHbIX
MyTe MEXITy BEpIIMHAMHU OPUEHTHPOBAHHOTO AIMKIMYECKOTo Tpada. AIroputm
JIeHKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue paepeBa sl 3aaHHOTO APHUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpuTMBbl 00xoaa nepeBa. lMcmonp3oBaHHe cTeka U
odepeau s 00X0/1a 1epeBna.
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JluHaMmuueckoe MOpPOrpaMMUPOBAHME KaK METOJ pelIeHusT 3aaady  C
COXpaHEHHEM TMPOMEKYTOUHBIX PE3YyIbTAaTOB. 3a/aud, pEIIacMble C MOMOIUIBIO
JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 3aJ]a4l ONTUMHU3AIUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpoBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA M METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOJA.
WNukancynsus, Haclie10BaHUe, TOJIUMOPHU3M.

Cpenbr ObicTpoil pa3paboTku mnporpamm. lIpoektupoBanue wuHTEpderica
noyib3oBatenisi.  Mcmonb3oBaHWE TOTOBBIX — YIOPABISEMBIX  AJIEMEHTOB  JUIS
nocTpoeHust uaTepdeiica.

O630p  s3bIKOB  mporpamMmupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManuoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMATHUYECKOTO  MOJICJIMPOBAHMS:  IMOCTAHOBKA
3ajaud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJENIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzaiuss TpU MaTEMaTHUUYECKOM MOJCITUPOBAHUN  HEMPEPHIBHBIX
nporeccoB.  MopenupoBaHue JIBUXKEHUSA. MojenupoBaHue  OUMOJIOTHYECKHX
cucteM. MaremaTuyeckue  MOJAEIM B DKOHOMHUKE.  BprunciuTenbHbIe
AKCHEPUMEHTHI C MOJIECIIAMH.

O6paboTKka pe3yJabTaTOB SKCHEpUMEHTAa. MeToJ HaMMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX MApaMeTPOB MOCIUPYEMBIX OOBEKTOB M  IMPOIIECCOB.
BoccranoBiieHue 3aBUCUMOCTEN 110 Pe3ybTaTaM 3KCIIEPUMEHTA.

BepositHocTHeie  mopenu.  Metoast  Monte-Kapimo.  MiMuTtanumoHHOE
MonenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBAHUSI.

Tabmuunble (pensuvoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
CBeJleHMiT 00 OMHOTUNHBIX OOBekTax. Iloie, 3amuch. Kimou Tabmunel. Pabdora c
roropoid 0a3oil AaHHBIX. 3anoyiHeHWE Oa3bl JaHHbIX. l[louck, copTHpoBKa u
bunbTpanus MaHHBIX. 3ampOoChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTpaMH.
Boluncnsiembie mojs B 3ampocax.

Muorotabnuunble 0a3bl JaHHBIX. THUMOBI CBSI3€M MEXAy TaOJIMIIaMH.
Bremnuii ximrou. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTA0IWYHBIM 0a3amM
JAHHBIX.

HNutepHer-nipuioxenns. [lonsaTre 0 CEpBEpPHON U KIIMEHTCKOM YACTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackansubix Tabnun ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3melnenne BeO-caiiToB. ¥Ycayra XxocTuHra. 3arpys3ka ¢GaiioB Ha CaiT.
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BBon n300pakeHUi C HCMONB30BAHUEM PA3IUYHBIX IUPPOBBIX YCTPOWCTB
(uudpoBbIX (poTOanmapatoB U MHKPOCKONOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoicTB). I'papuueckuit penaktop. Pazpemenue. Kagpupoanue. Mcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpEeKUHs — LIBETA.
OO6eciBeunBaHue LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obmactamu.
QUIBTPHIL.

MHuorocnolinble n3o0paxkenus. TexcroBble ciou. Macka cnos. Kanaunbl.
Coxpanenue BblaesieHHON oOnactu. IloaroroBka wmimoctpauuil ajis BeO-CalTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bexrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHue mopsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyskoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEINEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHWE€ HWCTOYHUKOB OCBEILICHMS.
Kamepwl. AngutuBnbie TexHosoruu (3D-nmpuntepsl). [loHaTHe 0 BHpTyaabHOU
PEaTbHOCTH U JOTIOJIHEHHOW PeaJbHOCTH.

14



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA I[IPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE  PE3yNbTaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOJACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
oOLIeCTBa, paCIIMPEHHE KU3HEHHOI'O OMbITa M ONBITA ACSTEIILHOCTH B IpOIlecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TNpeIMeTa OCHOBHBIX  HalpaBieHUM
BOCITUTATEJIbHOU JIEATEIIBHOCTH.

B pesynbrate wu3ydyeHus HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIero
oOpaszoBanus y obOyuatromierocss OyayT copMHUpOBaHbBI CIEAyIONINE JTUIHOCTHBIC
PE3yABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHa U TPaBOMOpSAKa,  COOJIOJEHWE  OCHOBOIOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TTpaBa U UH(GOPMAIIMOHHON 6€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh MACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(hOoOnH, AUCKPUMHUHAIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJBHBIM [IPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAaUeHUsS] HHPOPMATUKH KaK HaAyKH
B ’KMU3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas OCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHMMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUS:
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chOopMUPOBAaHHOCTL  3J0pOBOTO M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0pOBBIO, B TOM 4YHCIE 3a CYET
coOmtoieHus1 TpeOoBaHUM 0€30MaCHON AKCIUTyaTallui CPEICTB MHPOPMALIMOHHBIX
¥ KOMMYHUKaIIMOHHBIX TEXHOJIOTHUH;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOHM [IE€ATEIHHOCTH TEXHOJOTHYECKOW W COIMAaIbHOU
HAIPaBIECHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IUIAHUPOBATh U CAMOCTOSITEIIHHO
BBITIOTHSTH TAKYIO JESTEIIbHOCTD;

uHTEpeC K cdepaMm mnpodeccHoHATbHON NIeATENBHOCTH, CBS3aHHBIM C
MHPOPMATHKOW, TPOTPAaMMHUPOBAHHEM M HWH(GOPMAIMOHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTH)KCHUSAX HAayKd WH(GOPMATUKA U HAYYHO-TEXHHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSDKEHUU BCEH JKHU3HH;

7) 3K0JI0TUY€eCKOT0 BOCTIMTAHMS

OCO3HAHUE TJI00ATBHOTO XapaKTepa JKOJOTHYECKHX TpoOJieM M IMyTed uX
pelieHus, B TOM 4YHCIe C Y46TOM BO3MOXKHOCTEH HMH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) neHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTIKEHHMSM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1udpoBoi TpaHchopMay MHOTUX c(ep KU3HU COBPEMEHHOTO OOIIECTRA;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no uHpopMaTuKe y OOYYAIOIIUXCS COBEPIICHCTBYETCS  SMOIMOHAIBHBIN
MHTEJUIEKT, PEANOIaraumi chopMupoBaHHOCTS:

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOIMOHATEHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCThD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHIKCHUIO IIeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTh, YMEHHE JIEeHCTBOBaTh, MCXOMS M3 CBOMX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYLIECTBICHWHM KOMMYHHKAIMH, CHOCOOHOCTH K
COYYBCTBHIO M CONIEPEKUBAHUIO;
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COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOILICHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHuwss MHOOpPMATHKKM Ha YpOBHE CpPEIHETO OOIIero
oOpa3zoBanus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE yUeOHBIE IEHCTBUS, PETYISTUBHBIC YHUBEpCAIbHBIE ydueOHbBIE
JEHCTBUS, COBMECTHAS JIESATEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecCKHe JeCTBUS:

CaMOCTOSITEIbHO  (OPMYNIHMpPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK WJIM OCHOBAaHUS [IJIi CPaBHEHUS,
Kjaccugukauu u 006001eHNS;

ONpENENATh LEJH JEATeIbHOCTH, 3aJaBaTh IApaMeTpbl W KPUTEPUHU HX
JOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pACCMATPUBAEMBIX SIBJIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBbI C Y4ETOM aHalM3a WUMEIOLIUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEsIM, OLIEHUBATh PUCKH MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMNOJHATH pabOTy B  YCIOBHUSX  pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIAJI€Th HABbIKAMM Y4€OHO-HUCCIIEIOBATEILCKON U MTPOCKTHOM JIESITENIbHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHbIE BHIBl JIESITEIBHOCTH MO TMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyallMsiX, B TOM YHCJE MpPHU CO3JaHWU YYEOHBIX W COIHUATBHBIX
MIPOEKTOB;

dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BJIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;
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CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh PUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUT'ATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUH PEILICHUS;

aHANIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYHIECTBIISITh 1€JCHANPABICHHBIA MOUCK TEPEeHOca CPEeACTB U CIOCO00B
NENCTBUS B IPOPECCUOHATIBHYIO CpEAY;

YMETh MEPEHOCUTh 3HAHMS B MO3HABATENIbHYIO M MPAKTHUYECKYIO OO0JacTH
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE WJEH, MpeJiaraTb OpUTrHHAIbHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIOU[ME aTbTEePHATUBHbBIC PEIICHHUS.

3) pabora ¢ uHpopManmeii:

BJIa/IETh HABBIKAMH TMOJTY4YEHUsI UH(GOPMAIIUU U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBISATh  IOUCK,  aHalu3, CHCTEMAaTH3alUI0 U
MHTEpIpETalnI0 HH(OPMALIMU Pa3InYHbIX BUIOB U (JOPM IPECTABICHUS;

CO3/1aBaTh TEKCThl B pa3IMuHBIX ¢opMarax ¢ YYETOM Ha3HAYCHUS
UHpOpMAIMM U  LEJEBOM  ayAWTOpUHU, BbIOMpas ONTUMAJIbHYIO (opMy
IPECTABJICHUS U BU3yaJIU3alUH;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnu, €€ COOTBETCTBUE
IPaBOBbIM U MOPAJIbHO-3THUYECKUM HOPMaM;

UCMOJb30BaTh  CpPEeACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3allMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHEHBI, PECYpPCOCOEpEKEHHs, MPAaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BIAJIETh  HAaBbIKAMHM  pAacllO3HaBaHUS U 3alIUTBl  HHQOPMAIUH,
MH(POPMAIIMOHHOMN 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) oOmenume:
OCYIHICCTBJIATh KOMMYHHUKAIINH BO BCCX C(bean KHU3HU,
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pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOILIEHHUs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACHO3HABaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalluidl |
CMATYaTh KOH(JIUKTHI;

BIAJETh  PAa3IUYHBIMU  criocoO0amMu  OOILIEHHWS U B3aUMOJEHUCTBUS,
apryMeHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATr4aTh KOHQIMKTHbBIE CUTYalluu;

pa3BEPHYTO U JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M HMHJMBHyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUNA C YYETOM OOIIUX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh 1€MW  COBMECTHOW  JeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JIEUCTBUSI MO UX JOCTHXKEHMIO: COCTaBIATH IUJIaH JIEUCTBHA,
pacnpenensiTb poyiid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KaXKIOTO y4YaCTHHKA KOMAaH/Ibl B
001t pe3ynabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TMPOEKThI, OLEHMWBATh HAEH C TMO3HMIMU HOBU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IUYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NI€SITENIBHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3a/1a4d B 00Opa30BaTEIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETTLHO ~ COCTABJISATh IUIAH PEIICHHUS TpoOJieMbl ¢  Y4ETOM
HMEIOIITUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUIH;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a PELIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOH DSPYAHUINH B
pa3HbIX O0OJIaCTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.
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2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJaJ€Th  HAaBbIKAMU  [O3HABaTEJIBHOM  peQEeKCMHM Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHMM, MCHOJb30BaTh MPUEMBI PEPIIEKCUU JIsl OLUEHKH CUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHH)KEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEITbHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBbI M AapryMEHTHl JAPYIMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI

B mnponecce u3yuenus kypca uWHGOpPMATHKU YriyOJEHHOTO ypoBHS 6 10
Knacce oOydaromuMmucs  OydyT  JOCTUTHYTHI  CIEAYIOIIME  TMpEIMETHBIC
PE3YNIbTATHI:

BJIQJICHHE TPEJCTAaBICHUSIMU O pPOJM HHPOPMAIMU M CBSI3aHHBIX C HEH
IPOIECCOB B TPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBDY,
«CHCTEMHBIN 2 PekT», «MHPOPMAIIMOHHASI CUCTEMAaY, «CHUCTEMa YIIPaBICHUSY,

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHeT, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TTOJYYSHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbINME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB WX TIOJYYCHHS ¥  HAmNpaBlIEHUS  HUCIOJIb30BaHUS, YMEHHE
KJaccu(UIMPOBaTh OCHOBHBIE 3a/lauyd aHaln3a JaHHBIX (MIPOTHO3WPOBAHUE,
KJ1IaccupuKanus, KJIACTEpU3aLs, aHaJIn3 OTKJIOHEHU), IIOHUMAaTh
MOCJICTIOBATEIFHOCTD PEIICHUS 3a/1a9 aHAIM3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX,
OYMCTKA W OIICHKAa KadecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAHHBIX, BU3YAIH3AIUS JAaHHBIX, MHTEPIPETALUS PE3YyIbTaTOB;

NMOHMMAaHNE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;
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BJIAJICHUE HABBIKAMH PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TIPOrPaMMHOI0 OOECMeueHHs] ISl PpelIeHUs YydeOHbIX 3aj]ad 1o
BBIOpPaHHOU crieluanu3aiuu;

HAJIMYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MHUpe, 0 6a30BBIX MPUHITUIIAX OPTraHU3alUUd U (YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX
ceredf, 00 OOmMMX NpPUHIUIAX pa3pabOTKU W (PYHKIMOHUPOBAHMUS HHTEPHET-
MIPUIIOKEHU;

NOHUMaHUE Yrpo3 HWH(POPMAIMOHHOW OE30MaCHOCTH, HCIOJIb30BaHUE
METOJAOB M CPEACTB NPOTUBOJCUCTBUS OTUM yrpo3amM, COOJIIOACHHUE Mep
0€30MacHOCTH, PEAOTBPAIIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBLHBIX
JAHHBIX, COOJII0/ICHNE TPEOOBAaHUN TEXHUKU 0€30MACHOCTH U TUTUEHBI pU padoTe
C KOMIIBIOTEpAMH U APYTUMU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUSI, TOHUMAHUE
IIPaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX NporpamMm, 0a3 JaHHBIX U
paboThl B cetn IHTEpHET;

MOHMMAaHWE OCHOBHBIX TMPUHIIMIIOB JUCKPETU3ALUM Pa3JIMYHBIX BHUIOB
uHQOpMalUK, YyMEHUE ONpEeNeIaTh HWHQPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaduYecKrX M 3BYKOBBIX JAHHBIX IPH 3aJIaHHBIX MMapaMeTpax IUCKPETU3AIUH,
YMEHHE ONpPEACsiTh CPEAHIOK CKOPOCTh T€pelauyd JaHHBIX, OIICHUBATh
U3MEHEHHE BPEMEHHU Iepefauyd MpU HM3MEHEHUH HHPOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEepUCTHK KaHaja CBA3U;

YMEHHUE HMCIOJIb30BAaTh NIPU PELIEHUHU 33Ja4 CBOWCTBA MO3UIIMOHHON 3amucu
YHUCe, aJrOPUTMa NOCTPOEHHUS 3aUCH YUCTIA B MO3UIMOHHON CUCTEME CUUCIIEHUS
C 3a/IaHHBIM OCHOBAaHHMEM M IOCTPOEHHUS YMCJIA MO CTPOKE, COAEp Kalledl 3amuch
ATOr0 4YHucia B MO3UIUOHHON CHUCTEME CYHUCJIEHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIONHATh apu(METHUECKHe Oreparud B TO3UIIMOHHBIX CHUCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHATh MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUN, HCIIONb3Ys
3aKOHbl ~aireOppl JIOTMKA, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAJBHBIX (pOopMax Mo 3aJaHHON TaOiuIle
HUCTUHHOCTH, HWCCJEN0BaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
[IEPEMEHHBIC, PELIATh HECIIOKHBIE JJOTUUECKUE YPABHEHUS U CUCTEMbI YPABHEHMUI;

NOHMMaHWEe 0a30BbIX aJITOPUTMOB OOpPaOOTKH UYHCIOBOM U TEKCTOBOM
uHpopMmaru (3amuch YMCeN B MO3WIIMOHHOW CHUCTEME CUWCIICHHS, HAXOXICHHE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHana3oHe, 00pab0TKa MHOTOpPa3psIAHbBIX LETbIX
4uces, aHallu3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJrOPUTMOB
(cymMupoBaHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MaccHuBa, MepeOOpHBIE
aJITOPUTMBI, IBOUYHBINA MOKWCK) U MPUBOJUTH MPUMEPHl HECKOJBKUX AJIITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;
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BJIa/ICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPAMMHUPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsiMH O O0a30BbIX THUIIAX JIaHHBIX H
CTPYKTypax JaHHbIX, YMEHUE HCIOJb30BaTh OCHOBHBIE  YIPABIAIOIINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIATh AaHAIU3 NPEIJIOKEHHON MpOrpamMMbl:
ONpeeNATh Pe3yNbTaThl padOTHl MPOrpaMMBbl MPHU 3aJaHHBIX UCXOJHBIX JAHHBIX,
ONpeNeNsTh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IMOJIyYEHHE YKa3aHHBIX
pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIIMOKE B pabote
MpOrpaMmsl, HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOTr0 KO/,

YMEHHE CO3/1aBaThb CTPYKTYpUPOBaHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTpPALlMOHHbIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrpaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI Il aHAJIU3a, MPEACTABICHUS
U 00paboTKM  AaHHBIX  (BKJIIOYAs  BBIYUCIEHHE  CYMMBI,  CPEIHEro
apu(METU4YEeCKOro, HauOONBIIET0 W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHH, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA0Op JMHUM TPEHAA, pEelIeHHUE
3aJ1ay IPOTrHO3UPOBAHMS).

B mnponecce uzyuenus kypca MHGOpMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyayT  JOCTUTHYTBI — CIEAYIOUIME  TMpPEIMETHBIC
pE3YJIBTATHI:

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJBI, [JOIYCKAIOIINE OJHO3HAYHOE
JEKOJIMpPOBaHUE COOOIEeHUI (MpepUKCHbIE KOJbl), MCIOIb30BaTh IpOCTeHIINE
KOJIbI, KOTOpPbIE MO3BOJISIOT OOHAPYKUBATh U UCHPABIATH OLIMOKHU MpHU Ieperaye
JaHHBIX, CTPOUTH KOJ, 00eCleUYMBAIOIIUN HAUMEHBIIYI0 BO3MOXHYIO CPEIHION0
JUIMHY COOOLIEHUs] NPH HM3BECTHOW YacTOTE€ CHUMBOJIOB, MOSICHATh HPHUHLIUIIBI
paboTBI IPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;

YMEHUE pelIaTh aJrOpUTMUYECKUE 3aJauH, CBSI3aHHBIE C aHAJIU30M rpados
(3a1aun  MOCTPOEHUS ONTUMAJIBHOIO IMYyTH MEXIy BepUIMHaAMH rpada,
ONpENENeHUs]  KOJIMYEeCTBAa  PAa3jM4HBIX  IyTed  MeXAy  BEpIIMHAMMU
OpPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JAEPEBbs IMPU
aHaJlu3e W TIOCTPOEHUU KOJOB M JJS TNPEIACTaBICHUS apUPMETUYECKUX
BBIPAKEHU, TPU PEIICHUM 3a/1a4 MIOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JI€PEBO
UTPHI 10 3alaHHOMY aJTrOpUTMY, pa3padbaTbiBaTh U 00OCHOBBIBATH BHIMTPHILIHYIO
CTpPaTEruio Urpsbl;

yMeHHE pa3pabaTbiBaTh U pealM30BbIBaTh B BHUAE Iporpamm 0a3oBbIC
QITOPUTMBI, YMEHHE MCHOJIb30BaTh B IPOrpaMmax JaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OIpaHMYEHUN HAa AUANa3oH MX BO3MOXXHBIX 3HAYECHHH, NPUMEHSTh IMPHU
pELIeHNH 3a]1a4 CTPYKTYPBI TaHHBIX (CIIMCKH, CIIOBApH, CTEKH, OUEPEH, IEPEBBS),
UCIIOJIb30BaTh 0a30BbIE ONEpPAllMM CO CTPYKTypaMH JAHHBIX, HPHUMEHITh
CTaHJApTHbIE U COOCTBEHHBIE MOJANPOrpaMMBbl i1 0OpaOOTKH YMCIIOBBIX JTAHHBIX
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U CUMBOJBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3paboTKe mporpamMm OUOIUOTEKHU
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEACTB Cpeiibl pa3padOTKH, YMEHHE UCTIOJb30BaTh CPEJCTBA OTIAIKHU MPOrpamMM B
cpeje IporpaMMUPOBAHUSI, YMEHHE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeAcTBax co3JaHusi M pabOThl C HUMH, YMEHHUE HCIIONH30BaTh TaOJIMYHbIE
(pensauroHHbIe) 0a3bl JAHHBIX (COCTABIISThH 3aMpPOCHl B 0a3aX JAaHHBIX, BBINOJHATH
COPTUPOBKY M TOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHSITH pa3paboTaHHYyIO 0azy
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJICIIH JIJIs aHalln3a
00BEKTOB M TIpOIeCCOB: (OPMYJIHUPOBAThH 1€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaau3 pPe3yJIbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIIUPOBAHUS, OIICHUBATH
COOTBETCTBHUE MOJICNIU MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEIACTABIAThH
pe3yabTaThl MOACIMPOBAHUS B HATJISITHOM BH/JIC;

YyMEHHE OpPraHU30BBIBATh JUYHOE HWH(POPMAIMOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHM, TOHUMAHUE
BO3MOXKHOCTEH ITM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBHIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPUHIUIIOB PaOOThI, BOBMOXHOCTEH U OrpaHUYCHHUS
NPUMEHEHHUS] TEXHOJOTUM MCKYCCTBEHHOTO HMHTEIJIEKTAa B Pa3IUYHBIX 00JIaCTSX,
HaJIMYME TPEJCTAaBICHUN O Kpyre pelraeMbix 3ajJad MAaIlIMHHOTO OOy4eHHUs
(pacriozHaBaHus, KJIacCU(PUKALMKA ¥ MPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  HCMONB30BAaHWM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IUYHBIX
npodeccroHaIbHBIX chepax.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep - yHHBEpCaibHOE yCTPOMCTBO 6
' 00paboTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommnrerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTh 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE
2.2 OcCHOBBI areOphI JTOTUKH 14 1
2.3 Kommnerorepnas apupmerruka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsl 1 NpOrpaMMHpPOBaAHUE
3.1 BBenenue B mporpaMMHUpOBaHUE 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHble METObI 3
34 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX 1
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JTaHHBIX

3.5 ANropuTMBI 00pa0OTKH MacCHUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5
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11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nesn 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
Nudopmanus u uHpopMamoHHbIe
1.1 bopman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paspnen 2. Anropurmsl U IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUU ATOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHP 16 45
IPOrpaMMHPOBAHUS
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbroTepHO-MaTeMaTHueCKOe g )
' MO/IETMPOBAHUE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no pasneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU pabOTe C KOMIBIOTEpAMU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI paOOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTposuiepsl BHENTHUX YCTPOUCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE TPOTPAMMBI
MIPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMstb. KoHTposuiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHLIC
TCXHOJIOI'MH

[IporpamMmmuoe obecrnieueHne
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepaMoHHBIE CUCTEMBI
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Yrtunutel. [IpaiiBepsl yCTpOUCTB.

? [TapamiensHO€ IPOrpaMMUpOBaHUE

10 WNHcTannsamus u JeMHCTaIUTIHs
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTembl. [IpuHUIATIBI

1 pa3MenieHus] © UMEHOBAHUS (aillioB B
noyiroBpemMeHHo# mamsitu. [1labmons! ams
OmMCcaHus rpymni (aiaos
3akoHoaTenscTBO Poccuiickoi

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns U JaHHBIX
[TpuHIUIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3znenenue IP-cetn Ha moaceTH ¢
IOMOIIBIO MAacCOK ITOACETEN

16 CeTeBo€ aIMMHUCTPUPOBAHKUE
Bunpl nestensHoctu B cetu UHTEpHET.

17 Cepsucel Untepnera. 'ocygapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYT'H

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHsle mporpamMmmHoe obecrieueHme
1 METObI OOPHOBI C HUM

20 [IpakTuueckast paborta o Teme
"AHTUBHpPYCHBIE TPOTPaMMBbI"

21 Opranuzanys JMYHOTO apXHUBa
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nHpopmanuu. PesepBHoe kKomMpoBaHUe.
[TaponbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTnueckas paborta o treme
"[llndppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
NHubopmanroHHbIe TPOIIECCH B IPHPO/IE,
TEXHUKE U 0OIIIECTBE

26

HerepBIBHI)Ie U TUCKPETHBIC BEJIMUYWHBI U
curHaibl. HeoOXo1MMocCTh TUCKpeTrH3aun
nHpOopMaIuu, MpeaHa3HAYECHHOM IS
XpaHeHHUsI, TIepeiadr 1 00paboTKH B
U(POBBIX CHCTEMaX

27

JIBonuHoe koaupoBaHue. PaBHOMepHBIE U
HepaBHOMEpHBIE KOJbl. J[ekoaupoBaHue
COOOILIEHUH, 3aITUCAHHBIX C TOMOIIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. [TocTpoeHue oqHO3HAYHO

JEKOJUPYEMBIX KOJIOB C TIOMOIIBIO JIepPEBa.
I'pad An. A. Mapkosa

29

EauHMIIBI ©3MEPEHHS KOJIMYeCTBA
nHpopManuu. AndaBUTHBIN TOAX0T K
OIICHKE KoJIM4YecTBa nHpopmanuu

30

CHucTeMEBI CUHCIICHHS

31

IlepeBox uncen U3 OJTHOM CUCTEMBI
CUHCJIEHUS B IPYT'YIO

30




32

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
MeCTHaAUATCpUIHAsA CUCTECMbI CHUCIICHUA,
CBs3b MCXKJY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpUIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

HBOI/I‘-IHZUI, BOCbMCpHUYHAA U
meCTHaAUaTCpuIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

35

ApubdmMeTnueckne ornepannuu B
MTO3UIIMOHHBIX CHCTEMaX CUUCIICHHS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

,Z[BOI/ILIHO-,Z[GCSITI/I‘IHaﬂ cCucTeéMa CUUCIICHUA

38

KoaupoBanue TekcTOB

39

PactpoBoe xoaupoBanue n300pakeHUi

40

[IpakTuueckas pabora o treme
" Tuckperuzarus rpapuaeckoi
nHpopmaruu"

41

LIBeToBbie MOsIeH. BekropHoe
koaupoBanue. @opmarsl (aiinos.
TpéxmepHas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPH 33JJaHHBIX YaCTOTE
JUCKPETU3AlMU U Pa3psiAHOCTU
KOJIMPOBAHUSA
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43

[IpakTuyeckas pabora 1o Teme
"JluckpeTusanus 3ByKoBoi HHGpOpManuu"

44

OcCHOBBI aredpsl JTOTUKA

45

Jlornueckue onepanuu. Tadbmuibl
NUCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jloruueckue
TOKeCTBA. J0Ka3aTeabCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIbIO TaOJIUL] HCTUHHOCTH

47

[IpakTnueckas pabora o reme
«[TocTpoenue u ananu3 TadIMIL
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPEN

48

Jlormueckme omcpalru U orcpanuvn Haj
MHOXKECTBaMH

49

Jlornueckwue ornepaiuu 1 orepaluy HaJl
MHOKECTBaMU

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKEHHM

51

Jloruueckue ypaBHEHUS U CUCTEMBbI
YpaBHEHUH

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKIHI OT KOJTMYECTBA apTyMEHTOB.
[TonHbIe cucTeMBI TOTHYECKUX (DYHKIUI

53

Kanonunueckue GpopMbl JOrHYECKUX
BbIpakeHU. COBEpLICHHbBIE
TM3bIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpMaJibHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHMSI 10 TAaOJIHIIe HCTUHHOCTH
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54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHbiit
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU cXeme

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATH
KoMIiptoTepa. OrpaHUYeHHOCTh JUana3oHa
Yycell IPU OTPpaHUYEHUN KOJIUYECTBA
paspsaoB. [lepenonHenue paspsiaHoit
CETKH

59

be33HakoBbIE ¥ 3HAKOBBIC JIaHHEIE.
3HaAKOBBIN OUT. JIBOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quCe

60

[To6uToBBIEC TOrUYECKHE OTIEpAIIUH.
Jlornueckwuii, apuMeTHICCKUI 1
LUUKINYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOINIBIO MOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IaMATH
KOMIIBKOTCPA BEIICCTBECHHBIX YUCCIT

63

Brinmoanenue onepauﬂﬁ C BCIICCTBCHHBIMU
YuCJIaMH, HAKOIIJICHUC OIINOO0K npu
BBIYHCIICHHUAX
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[Ipaktuyeckas pabora no Teme «M3yuenue

64 MOpa3psTHOTO MAIIMHHOTO MPECTaBICHUS 1 1
LIETBIX U BEILIECTBEHHBIX YHUCEI

65 AHanu3 anropuTMOB 1
Oransl pelieHns 3a1a4 Ha KOMIIBIOTEPE.

66 HNHcTpymeHTaIbHBIE CPEACTBA! 1
TPAHCIATOP, OTIIATIUK, TTPOPHITUPOBIITUK
Cpena nporpammupoBanusi. Kommumsius

67 Y UHTEPIIPETAIHS TTPOTPAMM. |
Bupryansnsie mammsbl. THTErprpoBaHHas
cpena pa3pabOTKu

68 MeTo bl OTJIaIKK TPOrpaMM 1

69 Turbl nepeMeHHBIX B S3bIKE |
MIPOrpaMMHUPOBAHUS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 CinyyaliHble U IICEBIOCTYyYalHbIC YHCIIa 1

73 Betnenus. CiioxHbIE yCIOBUS 1

74 Hukmel ¢ ycnoBuem 1
[ukiel MO mEpEeMEHHOM.

75 B3aumo3zameHseMoCTh pa3InyHbIX BUIOB 1
LUKIIOB

76 O06paboTka HaTypaJIbHbBIX YHUCEI C |
HCIIOJIb30BAHUEM ITUKJIOB
HaxosieHue Bcex mpoCThIX Uncen B

77 3a7aHHOM Juarna3oHe [IpakTuueckas 1 0.5

pa60Ta o TeMme «Pelenye 3agay METo10M
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nepebopa

78 WHBapuaHT nukIiIa

79 JloKyMeHTHpOBaHUE IPOTPaMM

20 O06paboTKa JaHHBIX, XPAHSIINXCS B
daitmax

81 Pa30Ouenue 3amaun Ha noa3agaun
Wcnonb3oBanue ctaniapTHON OMOIMOTEKN

22 s3bIKa IporpamMMupoBanus. [lonkrouenue
O6MOIMOTEK MOANPOTrPaMM CTOPOHHHUX
MIPOU3BOIUTENEHN

83 [Toanporpammsl (pouie1ypsl U (PyHKIIUN)

84 [Toanporpammsl (pouie1ypsl U PyHKITUN)

85 [IpakTrueckas padboTa mo Teme
"PazpaboTka moamporpamm"
Pexypcusi. PexkypcuBHBIE 0OBEKTHI

26 (bpaxTansr). PexypcuBHBIE TTpOLIETYPHI 1
¢byuknun. VMcnonabp3oBaHue creka Juis
OpraHu3alil PEKypCUBHBIX BHI30BOB

87 [IpakTuueckas pabora o treme
"PexypcuBHBIE TOATPOTrpaMMbI"

28 MoaynbHbII TPUHIUT TOCTPOSHUS
MporpaMm

89 YuciaeHHbIe METOIbI

90 [IpakTnyeckas paboTta o Teme
«YucneHHoe pelieHne ypaBHeHU

91 Hcnonbp3oBaHue AUCKPETU3ALUH B

BBIYHMCIIMTCIBHBIX 3aa4ax
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92

[IpakTuyeckas pabora 1o Teme
«[TpubnmxEHHOE BHIYUCICHUE JTHH
KpPUBBIX U IUIOIIAJEH QUryp»

93

[Ipaktuyeckas padora mo teme «Ilouck
MakcUMyMa (MUHUMYMa) ()YHKIITHI

94

O06paboTka CHMBOJIBHBIX JTAHHBIX.
AATOopuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

AnTopuTMBI 00pabOTKH CHMBOJIBHBIX
CTpOK: pa30HeHHe CTPOKU Ha CJIOBa 110
MpoOeIbHBIM CUMBOJIAM

96

AnTOopuTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPU JTaHHOM
CTPOKH; 3aME€Ha HAlJICHHOW MOJICTPOKH Ha

JIPYTyIo CTPOKY

97

[IpakTrueckas padboTa mo Teme
"O06paboTKa CTPOK C UCIIOJIh30BAHUEM
(hyHKIMHA cTaHIAPTHON OMOIMOTEKH S3bIKA
nporpaMMUpoBaHus"

98

I'enepamnus ciioB B 3aaHHOM aipaBUTE

99

MaccuBbI U ITOCIEN0BATEIbHOCTH YHUCEL.
[IpakTrueckas paboTa mo reme
"3amnonHeHue maccusa'

0.5

100

O06001IEHHbBIE XapaKTEePUCTUKU MacCHBa

101

JIMHEeNHBIN OUCK 3aIaHHOTO 3HAUYCHUS B
MaccuBe. [Ipaktuueckas paboTa mo Teme
"JInHEeHBIA TOUCK 3aJaHHOTO 3HAUEHUS B

0.5
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maccuse"

[Ipaktuyeckas padora o teme "[louck

102 MUHHMAaJIbHOIO (MaKCUMaJIbHOTO) 1 1
3JIEMEHTA B YMCJIOBOM Maccuse"
CopTupoBKa 0THOMEPHOTO MACCHBA.

103 [IpocThie METO/IBI COPTUPOBKHU. | 0.5
[IpakTnueckas padora o teme "[Ipocteie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beicTpast

104 COPTUPOBKA MaccuBa (aJIrOPUTM 1 0.5
QuickSort). [IpakTuueckas paboTa 1o Teme '
"bricTpas coprupoBka maccusa
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora mmo teme 1 0.5
" JIBOMYHBIN TTOKCK"

106 JIBymMepHBIC MacCHBBI (MAaTPHUIIBI) 1

107 AnropuT™Mbl 00pabOTKH MaTpHII 1

108 Pemrenue 3amay agannsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoLEccopa 1

110 KomnbrorepHasi BEpCTKa TEKCTA 1
[IpakTueckas padota o Teme "BépcTka

111 JOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3upOBAHMS 1

113 [IpakTuueckast paborta o Teme | 1
"MHOTOCTpaHUYHbIE JOKYMEHTHI"

114 Oo6naunsle cepBuchl. KomiektuBHas 1 0.5
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pabora ¢ fokymenramu. [IpakTuueckas
pabota no teme "KosuiektuBHas paboTa ¢
JNoKyMeHTamu'"

115

Anamms JaHHBIX. bonnmme JaHHBbIC

116

MammHHOE 00yJIeHHE

117

AHaJN3 TaHHBIX C TTOMOTIBIO YJIEKTPOHHBIX
TaOIHUIL

118

[IpakTnueckas pabota no teme "AHanus
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
Tadanr"

119

[TocTpoenue rpagukoB GyHKIUHA.
[IpakTnueckas paborta o treme
"HarnsnHoe npeacTaBieHue pe3yabTaToB
CTaTUCTUYECKON 00paOOTKHU TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
AIEKTPOHHBIX TabIUIr"

0.5

120

Jlunuu tpenaa. [Ipakrudeckas padota mo
teme "IlogOop nMuHUYM TpeHaa,
MpOrHo3upoBanue”

0.5

121

[Toxbop mapamerpa. [IpakTuueckas pabora
o Teme "HucieHHoe pelieHre ypaBHeHun
C TIOMOIIIBIO TI0100pa apamerpa"

0.5

122

OnTumu3anus Kak NOMCK HaAWJTy4IlIero
peleHys B 3aJJaHHbIX YCIOBUSX.
[IpakTuyeckas pabora no teme "Penienne
3aJ1a4 ONTUMHU3ALUHU C TIOMOLIBIO
3JIEKTPOHHBIX TabHI"

0.5

123

PesepBHOE Bpems
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124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE BpeMmst 1
134 Pe3epBHOE BpeMst 1
135 PezepBHOe Bpemst 1
136 PezepBHoe Bpemst 1

OBIIEE KOJIJMYECTBO YACOB I1O

ITPOTPAMME

136

21.5
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobuvie | Ipaxrireckie u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
KonunuectBo napopmanuu 1
ANTOPUTMBI CKATUA TaHHBIX 1
3 Anroput™m Xaddmana 1
[IpakTnueckas pabota no teme "CxaTue
4 JTAHHBIX C TIOMOIIBIO aITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTUS JAHHBIX C TIOTEPSIMH.
6 [IpakTrueckas padota o teme "Cxxarue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmel JPEG, '
MP3)"
7 CKopocCTh nepeayu JaHHbIX 1
8 [TomexoycTONYMBBIE KOIbI 1
9 [IpakTuueckas paborta o reme | |
"[TomexoycroitunuBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYnpanenue kak nH(GOpPMATMOHHBIN
npouecc. O6paTHast CBsI3b
11 Mojenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
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13 Pemenue 3a1a4 ¢ momoisio rpadon

14 HepeBbs

15 OCHOBBI TEOPUH UTP
[Ipaktuyeckas padora o teme "[louck

16 BBIAI'PBIIIHOM CTPATErMu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

13 [IpakTnueckas padbora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanuzaiys MOHATHS AIrOpUTMA.

19 Mamwuna TerOpHHra Kak yHuBepcaabHas
MOJieJb BerunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTrueckas padboTa o Teme

20 "CocTaBiieHUE MPOCTON MPOrpaMMBbl TS
MamuHbl Thropunra"

21 Mamuna I[locta

22 Hopmansabie anropudmsr MapkoBa
ANropUTMHYECKU Hepa3pelIuMble 3aauu.

23 3azaya octaHoBa. HEBO3MOXKHOCTE
aBTOMATHYECKOM OTJIAIKU MPOrpaMMm

24 CnoHOCTh BBIYUCIEHUIN
[Touck mpocThIX YUCEI B 3aJAHHOM

25 JIMara3oHe ¢ MOMOIIbIO aJrOpUTMa
«pemeto JparocheHar

26 [IpakTuyeckas pabora no teme "[louck

MPOCTBIX YHUCCI B 3a/IaHHOM I[I/IaHEBOHC"
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27

MHoropa3psHble Leble YKicia, 3a1a4u
JUTMHHON apu(METHKH

28

[IpakTuyeckas pabora 1o Teme
"Peanu3zanus BEIYUCICHUN C
MHOTOPA3psIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
0oTOOpaXkeHus1). XoII-TaOJIUIIBI.
[TocTpoenune andaBUTHO-4aCTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

30

[IpakTnueckas paborta o reme
"[TocTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps JUIs 33JJaHHOTO Tekcra"

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brinenenue nmocinenoBareasHOCTEN IO
mabsiony. PerynspHbie BEIpaKEHHS.
YacToTHEIN aHAIIHN3

32

[IpakTrueckas padota o teme "Ananus
TEKCTA Ha €CTECTBEHHOM S3bIKE"

33

Crexn. AHaIN3 MMpaBUJIbHOCTH CKOOOYHOTO

BBIPAXKCHUA

34

Brruncnenue apupmMerndeckoro

BBIPpAKCHUS, 3aIIMCAHHOI'O B HOCT(i)HKCHOfI

dhopme

35

[IpakTuyeckas paborta o Teme
"Bbruncienue apupmMeTudeckoro

BbIPpAKCHUS, 3alITMCAHHOI'O B HOCT(I)HKCHOP'I

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean s
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BPCMCHHOT'O XpaHCHHUA JaHHBIX

37

[IpakTuyeckas paboTta 1o Teme
"Ucnonw3oBanue ouepean"”

38

[epeBbs. Peannzanus nepeBa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. /IBOonuHBIE
(bunapnsie) nepeBbs. [locTpoenue nepesa
JUIS 3aJJaHHOTO apu(PMETHYECKOTO
BBIPAKCHUA

39

[IpakTnueckas pabora o Treme
"Mcnonbs3oBaHue 1€PEBBLEB IS
BBIYHCIIEHUS apu(PMETHUECKUX
BbIpaKeHUI"

40

PexypcuBHBIE alrOpUTMBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OUYCPEH JUTS
00xo0/a iepeBa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OUYCPEIH JUTS
00xo0/a iepeBa

42

AnroputMmsl Ha rpadax. [ToctpoeHue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xo0x rpada B rmyobuny. O6xox rpada B
HIUPUHY

44

KonundecTBo pa3nuyHbIX yTEH MEXAY
BEpIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JleHKCTpBI.
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46

[IpakTuyeckas paboTa 1o Teme
"Boruncnenue 1IMHblI KpaT4ailiero myTH
MEXy BepLIMHaMu rpada (aaroputm
HeiixcTpsr)”

47

Anropurm ®noiina—Y opiiamuia

48

3aiauu, penraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaHUS:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIIUI

49

[IpakTnueckas pabora o Treme
"Borunicnenue pekypcuBHbBIX QyHKIUMN C
ITOMOIIIBIO0 JTUHAMUYECKOTO
MporpaMMupoBaHus"

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
MOJCYET KOJIMYECTBA BAPUAHTOB

51

[Ipaktrueckas padota o teme "Iloacuér
KOJIM4YECTBA BAPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

52

33,[[3‘11/1, pemacMbI€ C IMTOMOIIBIO
JUHAMHUYCCKOI'O IIporpaMMHUPOBaHMs:
3aJa4yy OIITUMH3aAIIUHN

53

[TonsiTHe o mapagurmax
nporpammupoBanus. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TonsiTue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

55

O0bekThl U Knaccehl. CBOMCTBA U METOIBI
00BEKTOB
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56 OOBEKTHO-OPUEHTUPOBAHHBII aHAIN3
[IpakTuyeckas paboTta 1o Teme

57 "Hcnonb30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamme”

58 PazpaboTka nmporpamm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[Tpaktuueckas padota "Pa3paboTka

59 MIPOCTO MPOrpaMMBbl C UCTIOJIb30BAHUEM 1
KJ1accoB"
WNukancynsauus. [Ipaktuueckas pabota no

60 teMe "Pa3paboTka Ki1acca, NCIOIb3YIOIIETO 0.5
WHKAICYJSAIHI0"

61 Hacnenosanue. [Tomumopduzm

& [IpakTrueckas padboTa o Teme |
"Pa3paboTka nepapxuu Kiaccon"
Cpensl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nunTepderica
0JIb30BaTeNs

64 [IpoextupoBanue nnTepderica
M0JIb30BaTeNs

65 Hcnonb3oBaHune TOTOBBIX YIPABIIsEMbIX
AJIEMEHTOB JJIsl IOCTPOeHUs uHTep(eiica
[IpakTuueckast paborta o Treme

66 "PazpaboTka mporpaMmpl ¢ TpapuIeCKUM 1
uHTepgeiicom"”

67 N3yuenue BTOpOro si3blka

IPOrpaMMHUPOBAHUS
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68

N3yuenue BTOpOro si3bka
IIPOrpaMMHUPOBAHUS

69

OTalbl KOMIIBIOTCPHO-MATEMATUYCCKOT'O
MOJCINPOBAHUSA

70

Jluckperusanus Ipu MaTeMaTU4eCKOM

MOJCINPOBAHUH HCIIPECPBIBHLIX IMTPOLECCOB.

MoenupoBaHU€e ABUKECHUS

71

[IpakTnueckas pabora o Treme
"MonaenupoBaHue IBIKEHUS"

72

MopenupoBaHue OHOJIOTHIECKUX CHCTEM.
[IpakTnueckas paborta o treme

"MonenrpoBaHue OUOJIOTHYECKUX cucTeM'

0.5

73

MareMaTndecKkre MOJEINA B DKOHOMHUKE.
BrruncnuTenbHbIe SKCTIEPUMEHTHI C
MOJIEIISIMHU

74

BepostHocTHbIe MOsIenu. [IpakTryeckast
pabora o Teme "MmMuTanmoHHoe
MOJENTUPOBAHUE C TIOMOIIBI0 METO/1a
Mownrte-Kapno"

0.5

75

KOMHBIOTCpHOC MOJCIINPOBAHUE CUCTEM
YIIPpABJICHUA

76

O06paboTka pe3ynbTaTOB IKCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBka U GUIbTpaIHs
JAHHBIX. 3aMpOChl HA BRIOOPKY TaHHBIX.
3anpockl ¢ mapaMeTpaMu. Berancisiemsie
0JIs B 3a1pocax

79

[IpakTuyeckas paborta no teme "Pabora c
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roToBoOM 0a3oi JaHHbBIX"

MuoroTta0auyHbsie 0a3bl JaHHBIX. TUIIBI

80 cBsizel Mex Ay Tabnunamu. Baemmuit
K04, 1{emocTHOCTh 6a3bl JaHHBIX
[IpakTuyeckas pabora 1o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN Oa3bI
TaHHBIX"

2 3anpochl K MHOTOTA0IMYHBIM 0a3zam
JTAHHBIX

23 [IpakTnueckas pabora o teme "3anpocsl K
MHOTOTa0IM4HOM Oa3e JaHHBIX"

84 SA3b1k ynpasnenus gaaabiMu SQL
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMHU C TTIOMOIIIBIO S3bIKA
SQL"

26 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npunoxeHus
[TonsiTue o cepBepHOM U KIIMEHTCKOU

88 4yacTaX calTa. TeXHOJOTUS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTATKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas pabota no teme "Co3nanue
TEKCTOBOM BEO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML

93 IIpaktuyeckas padora no teme "Co3nanue
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BEO-CTPaHUIIBI, BKIIFOUAIOIIEH
MYJIbTUMEINITHBIC O0BEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIC, BUJICO)"

94 OcHoBbI KackamabIx TabmwI ctuiei (CSS)
[IpakTuyeckas pabora 1o Teme

95 "OdopmiteHre CTPaHUIIBI C TTOMOIIIBIO 1
KaCKaHBIX TaOIuIl cTuieii”

96 Cuenapuu Ha s3pike JavaScript

97 Cuenapuu Ha si3pike JavaScript

98 ®opMbl Ha BEO-CTpaHUIIE

99 [IpakTiueckas pabota no teme "O6padboTka 1
TaHHBIX (popm"

100 Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha cCaiT
Kagpuposanue. McnipaBinenue

101 nepcnekTuBkl. ['ucrorpamma. Koppexuus
ypOBHEH, KOPPEKIUS 1IBETA.
OO6ecrBeunBaHKE IBETHBIX N300pKCHUI
BBoj m300pakeHut ¢ MICTIOJIb30BaHUEM

102 Pa3IUYHBIX HU(POBBIX YCTPOICTB. 0.5
[IpakTnueckas pabota no teme "O6padboTka ’
nudpoBbIx Gororpadumit”
Peryms. Pabora ¢ o6nactsamu. OuiabTpsl.

103 [IpakTuueckas pabora o teme "Peryib 0.5
uu¢poBeIX GoTorpadpuit”
MHorocoiHble H300paxkeHus. TeKCToBbIe

104 ciou. Macka cnost. Kananel. Coxpanenue

BBIJICTICHHOM o0OmacTu
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[IpakTuyeckas paboTa 1o Teme

105 "MHorocnoitHbie n300paxxeHus" ! !
[ToaroroBka wimrOCcTpaui A BeO-CalToB.

106 [IpakTuyeckas pabora 1o Teme 1 0.5
" AHUMUpPOBaHHbIE U300paXkeHus"

107 Bekropnas rpaduxa. Bexropuzarms |
PacTpOBBIX U300pAKEHUI

108 [IpakTnueckas pabota no teme "BekropHas | |
rpaduka”

109 Hp"I/IHI_[I/IHI)I HOCTpoeHvI/Is[ U peaKTUPOBAHUS 1
TPEXMEPHBIX MOJETEH

110 [TpakTuueckas padota o teme "Co3maanne 1 1
MIPOCTBIX TPEXMEPHBIX MoAeIen"

111 Cetounbie Mosien. Matepuaiibl 1

112 [IpakTuueckas padota o teme "CeTouHbIC | 1
mozaenn"

113 MonenrpoBaHue UICTOYHUKOB OCBEIICHHUS. |
Kamepnt

114 [IpakTuueckas paborta o reme | |
"Pennepunr"

115 AnmuTuBHBIE TeXHOJO0TUHU (3D-ipuHTEpHI) 1

116 [Tonsitre o BI:IpTyaJ'IBHofI PEANbHOCTH U |
JIOTIOTHEHHOM peanbHOCTH

117 Pe3epBHOE BpeMst 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1
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121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOe Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 Pe3epBHOE BpeMmst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE Bpemst 1
134 Pe3epBHOE BpeMst 1
135 PesepBHoe Bpemst 1
136 PezepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TIPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 HH®OPMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX MPHUHIMIIOB YCTpOMcTBAa M (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAMHU pabOThl C
OTIEPAallMOHHBIMM CHCTEMaMH U OCHOBHBIMH BHUJAaMH I[POTPaMMHOIO
obecriedeHuss JUid  peuieHus  y4yeOHbIX 3a7ad [0  BBIOpaHHOM

crenraIn3alun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETHU3AIWK Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKM YHCIOBOM W TEKCTOBOU
nHbopManMy (3amMCh 4YKHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
InManazoHe; 00paboTKa MHOTOPa3psAOHBIX IIETBIX  YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHue (bYHKI_[I/IOHaJII)HBIC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCACTB

cpensl pazpaboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHAIMHU O bazax JaHHbIX, HX CTPYKTYpPC,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBbIX O6J'IaCT$IX; Haan4uec Hpe,Z[CTaBJ'ICHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npogeccHoHaIbHBIX chepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToOM, IO3BOJIAIOMIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHCJIda B PA3JIMYHBIX CUCTECMaX
CUHCIICHHA, BbIIIOJHATH Hp606pa3OBaHI/I5I JJOTHYCCKUX BBIpa)KeHHﬁ,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; OIPCACIIATH KpaT‘-IafIHIHfI IyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKIY BCpIIMHAMH

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba
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Ymemo

2.1

YMeHne WuCnojb30BaTh KOMIIBIOTCPHO-MATECMATUICCKUC MOICIN I
aHann3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETIh MOACTUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OCHUBATb AJACKBATHOCTbL MOACIU MOACIUPYECMOMY O6’I)CKTy NI

MIPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJICTUPOBAHKS B HATJISITHOM BUIE

2.2

YMmenne KinaccHUIMPOBATH OCHOBHBIE 3a/auyd aHajdW3a JIAHHBIX
(mporuo3upoBaHue, K1accupuKanys, KJIacTepu3anus, aHaIu3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIIEHUs 3a7ad aHaau3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA KauecTBa JIAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YJIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBIN 00bEM TEKCTOBBIX, I'padUyeCcKUX
Y 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKpPETH3aluu. Y MEHHE
OTIPENIeNIATh  CPENHIOI CKOpPOCTh Iepeladd  JaHHBIX, OIIEHHUBATh
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U

24

YMeHue CTpouTh KOJA, OOECleyMBAIOUIMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION JUTMHY COOOIIEHHUS MPU U3BECTHONW YAaCTOTE CHMBOJIOB

2.5

YMeHue ucnoJib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOM
3alUCU YHCEJl, AJITOPUTMBI TIOCTPOCHUS 3allUCH YHUCJIA B TMO3UIIMOHHOMN
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M IIOCTPOEHHUS YHCIa TI0
CTPOKE, COJEpJKalllel 3amuch ATOrO0 YHWCIa B TO3WIMOHHON CHCTEME
CUMCIICHHSI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSITH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IOSUIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCIENOBaTh 00JacTh HUCTHHHOCTH  BbICKa3bIBaHUS,

COACPKaAUICTI0 IEPEMECHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pelaTh aNrOpUTMHUECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3aauu MOCTPOEHUS ONTUMAJIBHOIO MYTH MEXIY BEpLIMHAMHU
rpacda, onpesieneHuss KOJMYeCTBa Pa3IMYHbIX MyTed MEXIy BepIIMHAMHU

OPUCHTHPOBAHHOTO AIUKIINICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB U JJIA
IMPEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, pu peUHICHUHU 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY

AJIITOPUTMY;, paBpa6aTLIBaTL 1 00OCHOBBIBATH BBIUT PBILIHYIO CTPATCTUIO
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UTPBI

2.9

YMeHHe aHaIM3MpPOBaTh QITOPUTMBI  C  HCIOJB30BAaHMEM  TaOJIHII
TPACCUPOBKHU; ONPEACTATh 03 MCHOIB30BAHUS KOMIIBIOTEpA PE3yIbTATHI
BBITIIOJTHEHHSI HECJIOKHBIX IIPOTpaMM, BKIHOYAIOIIMX LIMKIIbI, BETBICHUS U

ImoATIpOrpaMmal, IMpHr 3alaHHbIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepebopHbIE aIrOPUTMBL, JABOUYHBIA IIOUCK) U TNPUBOAUTH IIPUMEPHI

HECKOJIbKUX aJITOPUTMOB pa3H01‘/'1 CJIOKHOCTH JIA pCIICHUA OI[HOI\/'I 3aga4u

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IMPOrpaMMHUPOBAaHHA BBICOKOI'O
ypoBHs (Ilackans, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BBIX
TUIIAX JAaHHBIX W CTPYKTYypaxX HAaHHBIX; YMCHUC HCIIOJIb30BATH OCHOBHLIC
YIPABISIOIIAE  KOHCTPYKLIUU; yMEHUe OCYLLECTBJIATH aHaInu3
MPEeNIOKEHHOM  MPOrpaMMbl:  ONpPEAENsATh  pe3ynbTaThl  pabOThI
nIporpaMmbl IIpU 3aJaHHBIX MCXOAHBIX OAHHBIX; OIMPCACIIATH, IIPU KAKHUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYUYCHUC YKa3aHHBIX PE3YJIbTATOB;
BBISIBJISITh JAHHBIE, KOTOPblE MOTYT MpPHUBECTH K OlIMOKe B pabote
nporpammbl;  (GOPMYJIMPOBATH  TPEIVIOKEHHUS 10  YIYYIICHHUIO

MPOrPaMMHOTO KOJIa

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHUS  SI3BIKE
nporpaMMupoBanus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBJICHHWE 4YHCIa B BUAe HaOOpa MPOCTHIX
COMHOKUTEIICH; Hax0XKJICHHE MaKCUMAIbHOW (MHHUMAIBHOW) IHQPBI
HATYPAJIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHHE OOOOIMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAaCCHBAa WJIM 4YHCIOBOM TIOCIIEIOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEr0  apU(PMETUYECKOT0, MHHUMAIBHOTO  H
MaKCHUMAaJIbHOTO 3JICMEHTOB, KOJHMUYECTBA 3JIEMEHTOB, YIOBJICTBOPSIOIINX
3aJJAHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBa, yMEHHE
UCIIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTpaHWYEHUN Ha AMAaNa3oH WX BO3MOXKHBIX 3HAYCHHM, MPUMEHATh MpU
pellleHnH 3a7a4 CTPYKTYpPbI JAaHHBIX (CIUCKU, CIOBapH, CTEKH, OUYEpPEelH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpPU
pa3paboTke mporpamMM OUOIMOTEKH MOAMPOTPaMM; YMEHHUE HCIIOIb30BaTh

CpeAcTBa OTIIAAKHU IIPOTrpaMM B CpCAC NMPOrpaMMHUpPOBaAHUSA

2.13

YmMmenue UCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJInu3a,
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mpeacTaBicHus U 00pabOTKM MaHHBIX (BKJIHOYAss BHIOOP ONMTHMAIBLHOTO
penieHus, moaAdOp JMHUU TPEHJIA, PEIICHUE 3aad MPOTHO3WPOBAHUSA);
YMEHHE HCIO0JIb30BaTh TaOIW4YHBIC (PENSIMOHHBIE) O0a3bl JaHHBIX |

CITPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  Pa3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHHA;
NOHMMAaHHUE BO3MOXKHOCTEH LMQPPOBBIX CEPBUCOB TIOCYJAPCTBEHHBIX

yciyr, nu(hpOBEIX 00pa30BaTEIbHBIX CEPBUCOB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

1.1

OCHOBHBIE TEHJIEHIIUU PAa3BUTUSI KOMIIbIOTEPHBIX TeXHOJOTU. [lapamiensHble
BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYUCIIUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIINX TaHHBIX

1.2

[IpuHUIUIBI TOCTPOCHUST W allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokoisibl. Cerp HWHTepHer. Agpecanuss B cetu VHTepHer.
[TpoTtoxoinbr creka TCP/IP. Cuctema nomennbix uméH. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACeTeH

1.3

Qaitoas cucrema. Ilouck B daitioBoil cucreme. [IpuHIUNBI pazMenieHUs U

WMEHOBaHUsl (aiioB B moiroBpeMeHHoW mnamsTu. [llaGmoHbl ays omucaHus

rpynn (aiiaos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHUMOCTH BpEMCHHA nepeaayun oT

nH(pOpPMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

1.5

[IudpoBanmne manapix. CumMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [Hudpsr

npoctoit 3amenbl. [ludp Ilesaps. [udp Bumwkenepa. Anroput™m mmdppoBaHus
RSA

1.6

Koppli, mo3Bosstone oOHapyKUBaTh U UCIIPABIIATH OMIMOKH, BOSHUKAIOIINE PU
nepenade ganHbix. Paccrosiune Xammunra. KogupoBanue ¢ moBTopeHueM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOH‘IHO@ KOOWpOBaHHUC. PaBHOMepHBIC u HEPAaBHOMEPHEIC KOJBI.
HGKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCEPHLIX KOIOB.
Ycnosue daHo. HOCTpOCHI/IC OJHO3HAYHO JACKOANPYEMbIX KOJOB C IIOMOLIBIO

nepeBa

2.2

Teopernueckre TOAXOJBI K OIEHKE KojudecTBa uHopmanuu. EmauHuIbBI
U3MEpEeHHS KoiudecTBa HWHMOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KonuuecTBa uHbopManuu. 3akoH aAIuTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepositHocTh. Popmyna lllenHona

2.3

CucTteMBbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX YucclI B
MO3UIMOHHON CHCTEME CUMCJICHUS. CsoiicTBa MO3UIIMOHHOM 3allUCH YHCHA:
KOJIHNYCCTBO I_[I/I(bp B 3arucCH, IpU3HAK ACJIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMBI

CUHCJICHUA. AJ'IFOpI/ITM MepeBoJia nejoro 4uciia u3 P-uuHO# cucteMbl CUMCICHUS
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B JIECATUYHYIO. AJITOPUTM I€pPEBOJIa KOHEUHON P-m4HON npodu B AECATUYHYIO.
AJTOpUTM MEpeBOJia LIEJOT0 YHuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOW necaTUYHOM Jpobdu B P-uunyto. JIBouuHas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAS CUCTEMBI CUUCIICHHUs], CBA3b MEXKY HUMM.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHUS

24

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATHUYHAas CUCTEMA

CUHCJICHUA

2.5

Komuposanue texctoB. Koguposka ASCII. OnHoOaliTHRIe KOaupoBkU. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenune uHQOpMAMOHHOTO 00BbEMa

TEKCTOBBIX COOOIEHUI

2.6

Koauposanue nzobpaxennit. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAaHHBIX IIPH 3aJaHHBIX Pa3pCuICHUN U rny61/1He KOOUPOBAaHWA LBETA. ]_[BGTOBI)IG
mojnenu. KomupoBanue 3Byka. OreHka WHGOPMAIIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IMPH 3aJaHHBIX YaCTOTC AUCKPECTU3AINU U Pa3pAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTe Bbicka3biBaHUs. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpBI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue To1ecTBa. Jlornyeckue onepamnuy u onepanuy HaJl MHOKECTBaMU.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlormueckre (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKHX
(YHKIMHI OT KOJIMYECTBA apIryMEHTOB.

Kanonunyeckue Gopmbl TOrHUECKUX BBIPAKECHUMA

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue dJeMEHTH B cocTraBe Kommblotepa. Tpurrep. Cymmarop.
Muoropa3psausiii cymmaTop. [loctpoenne cxem Ha JIOTUYECKUX DJIEMEHTaxX IO
3aJJaHHOMY JIOTMYECKOMY BBIPQKCHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJACIUPOBAHUA. A,I[eKBaTHOCTL MOACIIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YJIbTAaTOB MOACIINPOBAHUA B BU/JIC, y'):[O6HOM UL BOCTIpUATUSA

yenoBekoM. [ 'padudeckoe npeacTaBieHrne JaHHBIX (CXEeMBbI, TaONUIIbI, TpaduKH).

2.11

[IpencraBnenne uenblX YUCEN B NaMATH KoMmmbiorepa. OrpaHUYe€HHOCTh
JIMara3oHa 4Yucel IpU OrpaHMYEHHUM KojmuecTBa paspsanos. llepenosiHeHue
paspsaHoi ceTku. be33HakoBbIe M 3HAKOBLIE JaHHBIEC. 3HAKOBBIN OUT. JIBOMUHBIN

JOTIOJTHUTEIBHBIN KO OTPpULATCIIbHBIX YHUCCII.
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[TobutoBbie normueckue omnepauuu. Jlorumueckwit, apumerndyeckuii U
nuknudecknii  cuuru. llludgpoBanne C TOMONIBI0 TMOOWTOBOW OmeEpanuu

«uckimmouaromee UJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TMopsioK uyMcna. Jluama3oH 3HaueHMH BellecTBEHHbIX uuced. [IpoGiembl
XpaHEHHMs BEIIECTBEHHBIX 4YHCEN, CBA3AaHHBIE C OrPAaHUYCHUEM KOJUYECTBA
pa3psAnoB. BreimonHeHue onepanuii ¢ BELMIECTBEHHBIMU YHCIAMH, HAKOILJIEHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble moHsATHS. Buasl rpados. Onucanue rpadoB ¢ NOMOIIbIO
MaTpUI] CMEXHOCTH, BECOBBIX MATpPHIl, CIINCKOB CMEXHOCTH. Pemienue
AITOPUTMUYECKUX 3aja4, CBS3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHE
ONITUMAIIFHOTO MYTH MEXAYy BepIIMHAMHU rpada, OmperelieHHe KOJIMYecTBa

Pa3IIMIHBIX HYTCI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O AUKIMYCCKOI'O

rpaca)

2.14

HepeBwpsa. bunapnoe nepeBo. JlepeBbst momcka. CrocoObl 00Xoma Jepesa.
[IpencraBienne apugmMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB 1 1epeBbEB MPU ONMMCAHUU 0OBEKTOB U MPOIIECCOB OKPYKAIOILIET0 MUpa

2.15

JluckpeTHbIe UTPphl IBYX UTPOKOB ¢ ToJIHON mHpopManwuen. [Toctpoenne nepesa
nepebopa BapUAHTOB, OMHCAHHE CTPATETHH WIPHl B TaOMWYHOW (opme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpBINIHBIE CTpaTErun

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W TMOWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoap30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUIEKTa B 00ydJamuXx cucremMax. VMcrnosib3oBaHue METOJI0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poboToTexHuke. MHTepHeT Bemel. HeitponHbie ceTn

AJNTOpPUTMBI M IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/If[ IOHATHA aJI'OPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCaJIbHas

MO/JIeb BBIYMCIICHUN

3.2

OneHka CIIOXKHOCTU BblUMCiIeHU. Bpems paGoTbl n 00BbEM uHCHONB3yeMOH
naMmsTH, MX 3aBHCUMOCTh OT pa3Mepa HCXOJHBIX JaHHbIX. OleHka
aCUMIITOTUYECKON CII0)KHOCTH ~aJTOPUTMOB. AJITOPUTMBI  [TOJIMHOMUAIBHON
cioxxHoctu. IlepeGopHble anroputmsel. [IpuMepsl pa3iIMYHBIX aJITOPUTMOB

peHiCHUA OJIHOM 3aauu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb

33

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTeI\/'IIJ_II/IX AJITOPUTMOB
YIIPpaBJIICHUA HCHOJHUTCIAMHU W BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

34

AHTOpI/ITMLI o6pa60T1<1/1 HATYypaJIbHBIX YHUCCJI, 3allMCAHHLIX B IMMO3UIIMOHHBIX

CUCTCMAaX CYHCICHHUA: paBGI/ICHI/IC 3alMCnu  4YucCjia Ha OTACIbHBIC I_[I/I(prI,
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HaXOXXJICHHE CYMMbl W TpOU3BENCHHUA IM(Dp, HAXOXKICHHE MaKCUMAIbHOU
(MHUHUMAITBHOW) T (PHI.

[IpencraBnenue uucia B BUJE HaOOpa HPOCTBIX COMHOKUTENEH. AJITOPUTM
OBICTPOrO BO3BE/IEHUS B cTeNEHb. [IoMCK IPOCTHIX YKCeN B 3alaHHOM JIMalla3oHe

C TIOMOIIIBIO AJITOPUTMA «penieTo JpaTocheHar

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

A3pik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYHNCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIEC, JOruueckue. BerBieHus.
Cnoxwusbie ycnoBus. Llukisl ¢ ycnoBuem. LIMKIIbI 0 mepeMeHHOM.

OO6paboTka NaHHBIX, XpaHsmuxcs B (ainax. TekcToBble U JABOWYHbBIE (HAIIBI.
@ailoBble nepeMeHHble ((aiinoBble ykazaTenu). Urenue u3 ¢aina. 3anuch B
(aiin.

Pa3buenue 3anaun Ha noa3agaun. IloanporpaMmel (Ipoueaypbl U GyHKIIUN).

Hcnonb3oBanue ctaHnapTHON OMOIMOTEKHU s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

opraHusalvi pCKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MeroAbl. TouHoe M NpUOMIKEHHOE pelieHus 3agadd. YucieHHoe
pellleHne YpaBHEHMI C TMOMOIIbIO Mojadopa mapaMmerpa. UYuCIEeHHbIE METOIbI
pelleHusT ypaBHEHUH: MeToj T1epebopa, METOJ MOJIOBUHHOTO JICTCHHUS.
[TpubmmkE€HHOE BBIYMCIICHUE JUTMH KPUBBIX. Bhruncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck ™Makcumyma (MHUHHUMYMa) GYHKIIUA OJHOW TEPEMEHHOW METOJIOM

ITOJIOBHMHHOI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (GyHKUMHM  sI3bIKa
IPOrpaMMHUPOBAHHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSABIECHUI CHUMBOJIa B CTpOKE,
pa30HeHne CTPOKM Ha CJOBa MO MPOOEIbHBIM CHMBOJAM, MOUCK TMOJCTPOKHU
BHYTPH JAaHHOW CTPOKH, 3aMEHAa HAMIEHHOW IMOACTPOKH Ha JAPYIYIO CTPOKY.
I'enepamus Bcex CIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe quciia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBsl n IOCJIICJOBATCIbHOCTH YHUCCII. Brruucnenue 0606H_[éHHLIX
XaApaKTCPUCTUK JBJIIEMCHTOB MaAcCCHBa WU YHCIOBON IOCIEA0BATEILHOCTH
(CYMMLI, MMpOU3BCACHUA, CPCAHCTO apI/I(l)MCTI/I‘IeCKOFO, MHUHUMAJIBHOTO H
MAaKCUMAJIbHOTO  3JIEMCHTOB, KOJMYCCTBA JJICMCHTOB, YAOBJICTBOPAIOIINUX
3aIaHHOMY yCJ'IOBI/IIO). JIMHEeMHBIM IIOMCK 3aJaHHOrO 3HAYEHHS B MAaCCHBE.
AJ'II‘OpPITMLI pa6OTBI C JJIEMCHTaAMHU MacCChBa C OIHOKPATHBIM IIPOCMOTPOM

MacCCHBa. COpTI/IpOBKa OIHOMCPHOI'O MacCCHBa. HpOCTLIC MCTOABI COPTUPOBKU
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(meTon my3bIpbKa, MeTOJ BbIOOpa, coOpTHpoBKa BcTaBkamu). CopTHUpoBKa
ciussHueM. bbicTpas coptupoBka maccuBa (amroput™ QuickSort). JIBonuHbIi

IIOUCK B OTCOPTHUPOBAHHOM MACCHBC

3.11

JIByMepHBIE MacCHBBI (MaTpuibl). AJNTOPHUTMBI 00pabOTKH  JIBYMEpHBIX
MAacCHUBOB: 3allOJIHEHUE JBYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IpaBWjaM, MOUCK 3JEMEHTAa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHHE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIOB JBYyMEPHOTO MacCHBa

3.12

CnoBapu  (accolMaTHBHBIE  MAacCHBBI,  OTOOpa)kKeHHUs).  XOII-TaOJHUIIBI.

HOCTpOGHI/IC aJ'I(l)aBI/ITHO-‘IaCTOTHOFO CJIOBaps IJI 3aJaHHOT'O TCKCTa

3.13

Crexku. AmnHanmu3 MNpPaBUIBHOCTH CKOOOYHOTO BBbIpaXeHMs. Bbruncinenue
apu(pPMEeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON hopme.

Ouepenu. Mcnosib30BaHue ouepen Il BPEMEHHOTO XpaHEHUS JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO JepeBa
B3BCIHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpati)a. Kommaectso Pa3IIMYHBIX
yTel MeX Ay BEpIIMHAMU OPUEHTHPOBAHHOTO allUKINYECKOro rpada. AIroputmM

Jenkerpel

3.15

HepeBbsi. Peannzanust nepeBa ¢ MOMOILIBIO CCHUIOYHBIX CTPYKTYp. JIBoMuHBIE
(6unapubie) nepeBbs. [locTpoeHue aepeBa I 3aJaHHOTO apU(PMETHIECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xo/a aepeBa. Mcnonb3oBaHue creka u

odepeau i1 00xoda iepeBa

3.16

JluHamuueckoe mporpaMMUPOBAHUE KaK METOJ peIllieHHUs 33/ad ¢ COXpaHEHHUEM
IPOMEKYTOUHBIX PE3yJIbTaTOB. 3a/1ayH, peliaeMble C MOMOIIBI0 JMHAMUYECKOTO
IPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIIMM, MOACYET KOJIUYECTBA

BApUAHTOB, 3a/la4X OIITUMHU3AIUN

3.17

[Tonsitne 06 0OBEKTHO-OPUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeTOAbl 00bEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAIHU3.
Pa3paboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO MOIXO0/A.

I/IHKaHCYHHHI/Iﬂ, HaCJICJOBAaHUC, HOJ'IHMOp(i)I/ISM

NudopmanrionHbie TEXHOIOTHH

4.1

Ananmu3 naHHBIX. OCHOBHBIE 3a/laud aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KIaccuuKaus, KiacTepu3anus, aHaiau3 oTkiIoHeHuid. [locnmemoBarenbHOCTH
pellleHus 3a]a4 aHaliu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHCTKA U OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMIHM) TOCTPOEHHE MOJENH, MpeoOpazoBaHUe
JTAHHBIX, BU3YyalM3allMs TaHHBIX, WHTEpIpeTanus pe3ynbraTtoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsI OOpaOOTKM W TPEACTaBJICHHS JIaHHBIX.

Bonpimme qanneie. MammaHoe o0y4deHue
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4.2

AHanu3 JaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX Tabnui. BelumcieHune cymmsl,
CpemHero  apu(METHYeCKOro, HauOoiblmiero (HAMMEHBIIET0)  3HAYCHUS
nuanazoHa. Berumcienue ko3dduimenta KOppensiuH JBYX PAIOB JaHHBIX.
[TocTpoenue cronOuaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. [loctpoeHme
rpaduxoB ¢pyaknuii. [Togbop MMHUM TpeHIA, pelIeHHe 3a/1a4 MPOTHO3UPOBAHHUS.

Pemenne 3aaa4 ONITUMH3aluU C IOMOLIIBIO 3JICKTPOHHBIX Ta6JII/III

4.3

I[I/ICerTI/IBaIII/Iﬂ npnu MaTeMaTNu4YcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABIWKEHHS. MojenupoBaHue OHOJOTHYECKUX
CUCTEM. Maremarudeckue MOJCIn B 9KOHOMUKE. Briaucnurenbuoie
AKCIIEPUMEHTHI ¢ MojemsiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTAa. Meton
HaMMCHBIINX KBaJApaToOB. OHCHKa YUCJIOBBIX MMapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpOIEeCCOB. BoccTaHOBIECHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTa

4.4

BeposatHOCTHBIE MOJIETIN. Mertonas! Mownre-Kapuo. NmMurannonHoe

Mo ienupoBanne. CHCTEMBI MaCCOBOTO OOCITYKHBAHUS

4.5

Tabmuunble (pensauroHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omHoTHIHBIX 00BekTax. Ilone, 3amuces. Kimrou tabmunel. Pabora ¢ rotoBoit
0a30i maHHBIX. 3anojHeHue 0a3bl JaHHBIX. [loMck, copTHpoBKa W (HUIBTpAITUS
JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢  TapaMeTpamu.
Brruucnsiemble mosis B 3ampocax.

MHuorotabauynable 0a3bl JaHHBIX. THIBI CBsi3ed Mexay Tabiauiamu. BuenrHwuit

KJIIOY. HGJ'IOCTHOCTB 0a3ml JaHHBIX. 3anpocr>1 K MHOIOTa0JIMYHBIM 0a3zaM JaHHBIX

4.6

TekcroBelii mponeccop. CpencrBa TOWCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHHE.
[IpaBuna 1UTUPOBAHUS HWCTOYHHKOB W OGopMIIeHUS OuOIHOrpaduIecKux

CCBIIIOK
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. JLJI bocoga, A. 0. bocora Undopmatuka. 10 knacc. — M.: BUHOM,
2019

2. JLJI. bocoga, A. 1O. bocoBa Undopmatuka. 11 knacc. — M.: BUHOM,
2019

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

e HMudopmannonnas kyaprypa» 10-11 kin. Mauynsckuii B.B.

* OcHOBBI IporpammupoBanus Ha si3bIke [lackans. [lpaktukym. JI.W. JJonunep
2007 r. (+CD)

* OcHoBbl KoMTIBIOTEpHOH Tpaduku T.B.UepHskoa yuedHoe nocooue 2008

* JLU. Jomunrep «MS Excel IlocoOue st caMOCTOATEIBHBIX)»

» JLU. Jomuuep, M.C.I'poxynbsckuit «MS Windows [Tocobue ast
CaMOCTOSITEIbHBIX)»

» JLU. Jomunaep «MS Word Ilocobue i1t caMmoCTOSATEIbHBIX)»

» «<Madpopmarmonnsie Texuomorun» 0. [ladpun, 2004. (B 2-X 4acTax).

* «O6mas napopmatuka» C. Cumonouy, 2014.

* «BpbI kymmiin komnbsroTep» C. CumonoBuy, 2015.

» «<Madpopmaruka. Koncnekr nekmuii» A.B.Koncrantunos, 2004.

* Undopmatuka 8-9 ki [loypounsie mnansr A.C.DEmopos, 2015

* [Toypounsie pazpaboTku o nuapopmaruke 8-9 ki, [llenemnaera A.X. 2015

* [Toypounsie pazpadotku o uapopmatuke 10-11 ki, [llenenaesa A.X., 2015
* VBnekarenbHas uapopmatuka 5-11 k1 H.A.Bnagumupona 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POIII https://resh.edu.ru
Pemry EI'D https://reshu-ege-oge.com/
AKnacce

Coepym
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