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HNOACHHUTEJIbBHAA 3AITHCKA

[Tporpamma no nH(popMaTuke (yriyOnEéHHBIH YPOBEHE) HA YPOBHE CPETHETO
obwmero oO0pasoBaHHs pa3pa0oTaHa Ha OCHOBE TpeOOBaHHIl K pe3ysbTaTaM
OCBOCHHA OCHOBHOH  oOpa3zoBaTeNibHOW  NPOTpaMMbl  CpeAHEro  oomwero
obpa3oBanud, npeacraBieHHex B @I'OC COO, a takke PeaepanbHOil paboucii
MPOTPaMMBI BOCITUTAHUSL.

[Iporpamma no nHpoOpMaTHKE JaET MPEACTABICHUE O LEJIAX, OOMIEH CTpaTeruH
00y4eHHsl, BOCIIUTAHUS U PA3BUTHS 00YUaIOLIUXCA CPEACTBAMH YUEOHOTO MpeaMeTa
«npopmatuka» Ha YIIyONEHHOM VYPOBHE, YCTAHABIUBACT O0A3aTENBHOE
MPEAMETHOE COACPIKaHNE, MPEAYCMATPHBAET €0 CTPYKTYPUPOBAHKE MO pasaciam
M TeMaM Kypca, OMpeAeseT pacnupeAcaeHHe €ro Mo KiaccaM (roJaM H3Y4YCHHs),
AT MPUMEPHOE PaACIpeAcTcHHUE YYEOHBIX YacOB MO TEMATHYECKHM pasaciaM
Kypca U PEKOMEHAYEMYIO (TMPHMEPHYIO) TOCICAOBATENIBHOCTE HX HM3YUYEHHUA C
YUETOM MEKIPEAMETHBIX W BHYTPUIIPEOMETHBIX CBA3CH, JIOTUKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0Co0eHHOCTEH 00yUarolmmxcs.

[IporpamMmMa mo uHPOPMATHKE OTIPEACNACT KONIMYESCTBCHHBIE U KAUCCTBEHHBIC
XAPaKTEPUCTUKHN yu4eOHOTO MaTepraia A KKIOro roja U3ydeHUs, B TOM YHCIIe
JUI COJEPKATENIBHOrO HANOMHEHHA PasHOTO BUAA KOHTPOJA (IMPOMEXYTOUYHOM
aTTeCTalud 00yvaromuxcs, BCEPOCCHICKHUX MPOBEPOUHBIX pabor,
roCyAapPCTBEHHOM MTOrOBOH arrecTaiuu). IlporpamMma no HHGOPMATHKE SABIIETCS
OCHOBOI /I COCTABJIEHHs AaBTOPCKMX Y4YeOHBIX mporpaMM M Y4eOHHKOB,
MOYPOYHOTO IIAHUPOBAHUA KYPCa YUUTENEM.

Hudopmarnka B cpegaeM olieM 00pa30BaHHH OTPAXKACT:

CYIIHOCTh HMH(POPMATHKMA KAK HAYYHOH JOUCUMIUIMHBL, W3YYarOLICH
3aKOHOMEPHOCTH MPOTECKAHNSA U BO3MOKHOCTH ABTOMATU3ALUN HHPOPMALMOHHBIX
MPOLECCCOB B PA3JIMYHBIX CUCTEMAX,

OCHOBHBIE  00faCTH  MPUMEHEHUS  HHPOPMATHKH, TIPEKAE  BCETO
HH(POPMALIMOHHBIE TEXHOJIOTHH, YIIPABICHUE U COLMANBHYIO Cepy;

MEKAMCIMIUTHHAPHBIA  XapakTep HWHQOPMATHKHM M HH()OPMAMOHHOM
NEATETBHOCTH.

Kypc nHdpopMaTHKu A0 YPOBHA CPeaHEro oOmiero o0pasoBaHHs sBIAETCA
3aBEPIIAIOMIMM 3TallOM HEMPEPBIBHOW TOATOTOBKH O0ydaloluXcas B 00macTu
HHPOPMATHKH M MH(POPMALHOHHO-KOMMYHHUKALHOHHEIX TEXHOJIOTHH, OMHPACTCS
Ha coaeprKaHue Kypca HH(POPMATHKH YPOBHS OCHOBHOIO o01uiero oOpa3oBaHUs H
ONBIT  MOCTOSHHOTO  MPHMEHECHHUA  HHPOPMALHOHHO-KOMMYHHMKALIMOHHBIX
TEXHOJIOTHi, HaéT TCOPETHYECKOE OCMBICIICHHE, MHTEpIpeTauuio H 06001eHHe
3TOTO OIBITA.



Pesynbrarel  yrayOJIEHHOrO  ypOBHsSL M3y4eHUst Y4eOHOro mpeamera
«Mupopmarika» OPUEHTHPOBAHBI HA IOJYYEHUE KOMIETEHTHOCTEH  JuIs
nocyeayroei npodeccuoHanbHoi neaTesibHOCTH. OHU BKITIOUYAKOT B Ce04:

OBJIAJICHUE KJIFOYEBBIMU MOHATUSIMH U 3aKOHOMEPHOCTSIMU, PACIO3HABAHUE
COOTBETCTBYIOIIMX MM  MPU3HAKOB U B3aUMOCBSI3CH,  CIOCOOHOCTH
JEMOHCTPUPOBATH PA3IMYHBIE MOAXOAbI K U3YUEHHIO SBICHWIA,

YMEHWE pelIaTh THUMOBBIE MNPAKTUYECKME W TEOPETUYECKHUE 3a[ayH,
XapaKTEPHBIE [T UCTIOIB30BAHUS METOAOB U MHCTPYMEHTAPUS JAHHOTO Y4eOHOTO
NpEeaMETa,;

HAIMYME TPEACTABICHWM O JAHHOM Yy4e€OHOM NpEAMETE Kak LEeTOCTHOM
TEOPUU (COBOKYITHOCTU TEOPUil), OCHOBHBIX CBSI3IX CO CMEXKHBIMU 00J1acTAMU
3HAHUMH.

B pamkax yriyOJ€HHOrO ypOBHSI M3y4€HUs UH(OPMATUKU OOECIEUMBACTCS
LieJIEHANPaBJICHHAsl NOArOTOBKA O0Y4YaIOIIUMXCs K MPOAO/HKEHUIO 00pa3oBaHus B
opranuzaimsax — npodeccuoHanbHOro  00pa3oBaHusi MO  CHEUUAIBHOCTSM,
HETIOCPEACTBEHHO CBSI3aHHBIM € LM(QPOBBIMU  TEXHOJOTMSIMM, TAKMM Kak
nporpaMMHasi MHXKeHepHs, WH(POpMallMOHHAs Oe30MacHOCTh, MH(OPMAIIMOHHbIE
CHCTEMBl M TEXHOJOTMM, MOOWMIIbHBIC CHUCTEMBbl M CETH, OOJNbLIME [AaHHBIE H
MAIIMHHOE OOYYEHHME, TMPOMBILIJICHHBIH MHTEPHET BELICH, WMCKYCCTBEHHBIN
UHTEJUICKT, TEXHOJIOIMH OECIpOBOJHON CBs3U, POOOTOTEXHUKA, KBAHTOBLIC
TEXHOJIOTMH, CUCTEMBI PACHPEIENEHHOI0 peecTpa, TEXHOJIOIMH BUPTYAIbHOW WU
JIOTNOJIHEHHOMH pealbHOCTEH.

OcHoBHas uenb u3ydyeHus yueOHoro mnpeamera «HMupopmaruka» Ha
yrIyOJNIEHHOM — YpPOBHE  cpemHero obmiero oOpa3oBaHusi —  0OecneyeHue
NANbHEHIIEr0 pa3BuTHs MH(OOPMALMOHHBIX KOMMETEHIMM 00yuaromerocs, ero
FOTOBHOCTH K KM3HM B YCIIOBHMSIX Pa3BHUBAKOLIETOCS MHPOPMALIMOHHOTO 00111eCTBa
M BO3pACTAKOLIEH KOHKYDCHLIMM HA PBIHKE TpyAd. B CBA3M ¢ 3THM M3y4YEHHE
nHpopmaruku B 10—11 knaccax A0MKHO 00ECTIEUNTD:

Cc(POPMHPOBAHHOCTb MMPOBO33PEHMSI, OCHOBAHHOIO HA MMOHUMAHWUU POJIH
uHpopMaTtuky, UHPOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTUH B
COBPEMEHHOM OOLIECTBE,

c(POPMHUPOBAHHOCTH OCHOB JIOTUYECKOT0 U AJITOPUTMUYECKOIO MBIIIJICHHS,

c(hOPMUPOBAHHOCTL YMEHMI paznuuark (aKTbl U OLEHKU, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJETh WX CBSI3b C KPUTEPUSMH OLICHMBAHWS M CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOI LICHHOCTEH, TPOBEPSTH HA JOCTOBEPHOCTH U
0000uarh HHPOPMALIKIO;

c(OPMHPOBAHHOCTh  TPEACTABICHUI O  BIUSHUM  MH(OPMAIMOHHBIX
TEXHOJIOTWII HA JKM3Hb 4YEIOBEKAa B OOMIECTBE, MOHMMAHWE COLMAIBHOTO,
KOHOMHYECKOTO, TMOJUTHYECKOTO, KYJIbTYPHOTO, KOPUAMYECKOrO, MPUPOIHOTO,



3PrOHOMHYECKOr0,  MEAUIMHCKOTO W (PU3HOJNIOTHYECKOTO  KOHTEKCTOB
MH(POPMALIMOHHBIX TEXHONOTHIA;

NPUHATHE NPABOBBIX H THYECKHX AaCTIEKTOB HH(POPMALMOHHBIX TEXHOIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIFOJEH, BOBJIEYEHHBIX B CO3JAHHE H UCTIOIB30BAHUE
HH(OPMALMOHHBIX CHCTEM, PACIPOCTpaHEeHHE HH(OPMALINH,

CO3JaHWE YCJIOBMH AJid Pa3BUTHA HABBIKOB Y4eOHOH, NMPOEKTHOH, HAY4HO-
HCCNEeAOBATENBCKOW M TBOPUECKON AEATENBHOCTH, MOTHBALKN OOYYAIOMIMXCS K
CaMOPAa3BUTHIO.

B coaepxxanum yueOHOro mpeamera «HMupopMarHkay BBIICIAIOTCS YETHIPE
TEMATHYCCKHX pa3zJena.

Paznen «IlmdpoBasi rpaMOTHOCTB» MOCBAIIEH BOMPOCAM YCTPOHCTBA
KOMIBIOTEPOB M JPYTUX 3JEMEHTOB LU(PPOBOrO OKPYKEHHHA, BKIIIOYAA
KOMIIBFOTEPHBIE CETH, HCTIONB30BAHUIO CPEACTB ONEPALUHOHHON CUCTEMBI, paboTe B
ceTh HHTEpHET M HCMOMB30BAHUK) MHTEPHET-CEPBUCOB, HH(OPMALIMOHHOM
O€30MaCHOCTH.

Pazpen «Teoperuueckne OCHOBbI HH(POPMATHKH» BKIOYaeT B celd
MOHATUHHBIA anmapar MHPOPMATHKH, BOMPOCH KOAMPOBAHWUA HHPOpMALHUH,
H3MEpeHUS HHGOPMALMOHHOTO O0BEMA AAHHBIX, OCHOBHI aireOpbl JIOTHKH H
KOMITBIOTEPHOT0 MOACTTUPOBAHHUA.

Paznen «AaropuTMbl H HNPOrpaMMHPOBAHHE)» HAMpaBIEH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBINLICHHS, pa3pa0OTKy alrOPUTMOB H OLICHKY UX CJIOKHOCTH,
(OpMHpPOBAaHHE HABBIKOB PEAIM3alMU MPOTPaMM Ha sI3BIKAX NMPOTPaMMHPOBAHHS
BBICOKOT'O YPOBHH.

Paznen  «HpopMALHOHHBIE TEXHOJOrHH»  TOCBAMIEH  BOMPOCaM
MPUMEHEHUA MH(POPMALMOHHBIX TEXHOJNOTHIA, PEAIU30BAHHBIX B MPHUKJIAAHBIX
MPOTPAMMHBIX MPOAYKTAX M MHTCPHET-CEPBHCAX, B TOM YHUCIIC B 3aJa4ax aHAJIN3a
OAHHBIX, UCTMONB30OBAHUIO 0a3 JAHHBIX W SJICKTPOHHBIX TAONMML AN PELICHUA
MPUKIAIHBIX 3a0a4.

B npusenénHoM nanee coaepskaHun ydeOHoro mpeameta «MHdopmaTuka»
KYPCHBOM BBIACJICHBI IONIOTHUTEBHBIE TEMBL, KOTOPHIE HE BXOJAT B 00A3aTENBHYIO
MporpaMMy OOYUeHHS, HO MOTYT OBITH TIPEJIOKEHBI Uil H3YUYEHHS OTJENBHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00Y9arOnIMMCs.

VrnyOnéHHblli ypOBeHb U3YUYeHHs HHPOPMATHKH pPEKOMEHAYeTCs JUis
TEXHOJIOTUYECKOTO  TPOQHIIA, OPHEHTHPOBAHHOIO HA  HMHXKCHEPHYIO H
HHQOPMAIMOHHYI C(EpBl JEATENBHOCTH. YTIYOIEHHBIH YPOBEHb H3Y4YEHUS
HHPOPMATHKH OOECIICUHBACT: MOATOTOBKY O0ydYaloIIMXCs, OPUEHTHPOBAHHBIX HA
CIIELHATBHOCTH B 0OMacTH HMH(POPMALMOHHBIX TEXHOJIOTHH H HHKCHEPHBIE
CIIELHANIBHOCTH, Y4YacTHE B IMPOCKTHOM W HCCIECAOBATENILCKON AEATEIBHOCTH,
CBS3aHHOW C COBPEMEHHBIMM HAINpPABIEHUAMH OTpaciu HHPOPMALHOHHO-



KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, MOATOTOBKY K YYACTHIO B OJTMMITHAAX U CAaYe
EMUHOTO rocy 1apCcTBEHHOrO 3K3aMEHA 10 HH(POPMATHKE.

[TocnenoBaTeNnbHOCTE M3YYEHHS TEM B MpeAenaxX OAHOTO roaa OOyYEHHS
MOXET OBITh H3MEHEHA MO YCMOTPEHHIO YYHTENd MpPH MOArOTOBKE paloucii
MPOTPaMMBI U TOYPOYHOTO MIAHUPOBAHMSI.

O01ee YHCI0 YaCOB, PEKOMEHIOBAHHBIX AJ1 M3YYEeHUA HHPOPMATHKUA — 272
gaca: B 10 xmacce — 136 yacoB (4 4yaca B Hegenmio), B 11 kimacce — 136 gacoB (4 gaca
B HEACIIIO).



COIAEPXAHUE OBYYEHHUA
10 KITACC

Iludposas rpaMoTHOCTH

TpeGoBanusa TeXHHKH 0€30MACHOCTH H THTHEHEL TPH paboTe ¢ KOMITBIOTEPAMH
H APYTUMH KOMIIOHEHTAMH L(POBOTO OKPYKEHHAL.

[IpuHUUIIBL PA0OTHl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. APXHUTEKTYpa
¢oH HeiiMaHa. ABTOMATHYECKOE BHIMOJHEHHE MPOTPAMMBI  MPOLIECCOPOM.
OnepatuBHas, MOCTOSHHAA H JOJArOBpeMeHHasd mnaMsaTh. OOMEH JaHHBIMU ¢
MOMOIIBE) [HH. KOHTPOIEpHl BHEITHUX YCTPOUCTB, ITpsMOi OCTYI K maMATH.

OCHOBHBIE  TEHACHIMH  Pa3BUTUA  KOMNBIOTEPHBIX  TEXHOJIOTHIA.
[TapannenbHbie BBIYUCICHUA. MHOTOTIPOLECCOPHBIE CHCTEMBL. CyNIEPKOMITBIOTEPEIL.
PacnpenenénHpie BBIUMCIUTEIBHBIE CHCTEMBI H 00paboTKa OOJNBLIMX JAHHBIX.
MoGunbHbie TH(POBBIE YCTPONCTBA H HX POIb B KOMMYHHKAUMAX. BCTpOCHHBIE
KOMIBIOTEPBL. MUKPOKOHTPOJUIEPEL. POOOTH3NPOBAHHBIE IPOU3BOACTRA.

[IporpaMMHOe 00€CTICUCHHE KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. BUAEI
MporpaMMHOro o0ecmeueHns ¥ UX HasHadeHue, OcOoOEHHOCTH TNPOTPaMMHOIO
of0ecrieueHUss MOOWIBHBIX yCTpo¥icTB. [lapannensHoe MpOrpaMMHPOBAHUE.
CucTeMHOE mporpaMMHOE oOecreueHue. OnepalMoHHBIE CUCTEMBL Y THIIUTHL.
HpadiBepel  ycTpodicte. HMHcTaiduus W JSHHCTAUIAIMS — [OPOTrPaAMMHOTO
00€eCIeYeHHU .

®daiinoBeie cUCTeMBL. TIpHHLMNBI pa3MElICHHS W HMEHOBaHUA (ailioB B
nonroppeMeHHoi namsTh. 11aGmonel 41 OnHCaHus rpymn Gainos.

[IporpamMuoe obecneucHue. JIMIECH3MPOBAHKE MPOrPAMMHOIO 00eCTICUECHIA
H uupoBeIX pecypcoB. IIponpueTapHoe U CBOGOAHOE MPOTPAMMHOE 0OECIICUCHHE.
KoMMepueckoe 1 HEKOMMEPUECKOE HCIONIBb30BaHKUE MPOTPAMMHOI0 00eCmeYeHUS 1
ppoBEIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBACMAs 3aKOHOAATEITBCTBOM
Poccuiickoii ®enepanun 3a HEMPaBOMEPHOE HCMONB30BAHUE TNPOTPAMMHOIO
obecneueHns U HUQPOBBIX PECYPCOB.

[TpUHUMMNBL MOCTPOSHHUS U aNNapaTHbIC KOMIOHEHTH KOMIMBKTEPHBIX CETEH.
Cerepie mpoTokonbl. CeTb MaTEpHET. Agpecanus B cetd MHTepHET. [IpOTOKOMEI
creka TCP/IP. CucreMa JOMEHHBIX HMEH.

Paznenenune [P-ceTm Ha mMOOceTH ¢ MOMOWIBIO MAacok moacerei. CereBoe
AOAMHHHCTPUPOBAHUE. [IomyyeHHe OAHHBIX O CETEBBIX HACTPOHMKAX KOMIBIOTEPA.
IIpoBepka HanH4MsA CBS3M € y310M ceTW. OnpeacieHue MapupyTa ABHKCHHUS
IAKETOB.

Buael  gearenbHoctT B cetH Mutepner.  CepBuchl  HHTepHETa.
I'eonH(pOPMALMOHHBIE CUCTEMBI. [ €OJIOKAIIMOHHBIE CEPBUCH PEATBHOTO BPEMEHH



(Hanpumep, JoKauus MOOWIBHBIX TENE(POHOB, OMPEACICHHE 3arpy’KEHHOCTH
ABTOMATUCTpaicH ), HHTEPHET-TOProBNs, OpOHHPOBaHNE OUIETOB U TOCTHHUIL

["OCynapCTBEHHBIE 3MEKTPOHHBIE CEPBUCH W yCciayrd. ColManbHBIE CETH —
OpraHu3alMs KOJUICKTUBHOIO B3aUMOJCHCTBHA U OOMEHa JaHHBIMU. (CeTeBoii
3TUKET. MpaBUia TMOBEACHUs B KubOepnpocrpaHcTBe. [IpoOneMa NOANMHHOCTH
nony4eHHo# nHpopmanun. OTKPEITEIE 00pa30BaTENbHEIC PECYPCHI.

TexXHOreHHbIe M KOHOMHYECKHE YIPO3bl, CBA3AHHBIE € HCIOJIB30BAHUEM
HHPOPMALHOHHO-KOMMYHUKALMOHHBIX TeXHONMOrui. O0mme mpoOnemMbl 3alluThI
uHpopManHK U HHGOpMaUHOHHON 6e3onacHoCcTH. CpeacTBa 3amUTh HHPOPMALIMH
B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETAX U ABTOMATU3HPOBAHHBIX HH(POPMATIOHHBIX
cucremax. [IpaBoBoe obecneyeHue HHPOPMAMOHHOH $€30MacHOCTH.

[TpenoTBpalieHHe  HECAHKUMOHHWPOBAHHOrO  JAOCTYyma K JIMYHOIA
KOH(pUACHIHANBHOW WHPOPMALUKU, XPaHAILEHCS HA MEPCOHANBHOM KOMIBIOTEPE,
MOOMIBHBIX YCTpoiicTBaX. BpeToHOCHOE MPOrpaMMHOE OOECHEUEHHUE U CIOCOOBI
O0ppOBI ¢ HHM. AHTHBHPYCHBIC MporpaMMbl. OpraHu3auus JIHYHOTO apxHBa
uHdopmanun. PezeprHoe komupoBanue. [laponbHas 3aiiyra apxuBa.

[udpoBanue paHHBIX. CHMMETPUYHBIE H HECMMMETPHYHBIE IHH(PEL
udpper npoctoii 3amensl. Lludp Lezaps. [Mudp Biokenepa. ANroput™M
mudpoBanus RSA.

TeopeTrH4ecKHe 0CHOBbLI HHPOPMATHKH

Wnpopmanus, naHHble U 3HaHUs. MHpOpMaLMOHHBIE NPOLECCH B MPUPOJE,
TEXHHUKe U 00IIEeCTRE.

HenpepelBHEIE U JAHCKPETHBHIE BENIWYMHBI W CcUTHambl. HeoOxomuMocts
JUCKpeTU3ali HWHGOPMALMK, MpPeAHA3HAYCHHON NN XpaHEeHHs, Mepenadnl H
00paboTKH B UM(POBEIX CHCTEMAX.

JABonyHoe KOAUpOBaHHE. PaBHOMEPHBIE H  HCPABHOMEPHBIC  KOJBI.
HexoanpoBanue cOOOLICHHH, 3aMHUCAHHBIX ¢ TOMOLIBIO HEPABHOMEPHBIX KOIOB.
Ycnosue @ano. 11oCTpOocHUE OOHO3HAYHO ACKOJUPYEMBIX KOZOB C IMOMOLUBIO
aepeea. EquMHUIEI 3MepeHHs KOMNYeCTBa HHPOpMalMu. AN(paBUTHBIN MOAXOA K
OLIEHKE KOJTMYECTBA HHPOpMaIiu.

Cucrembl cuucneHus. Pa3BépHyTas 3amuch LENBIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW CHCTEME CUMCNIeHHs. CBOICTBA MO3UIMOHHON 3aMHUCH YHCTIA:
KOJIMYECTBO LU(P B 3aMHUCH, MPU3HAK JEIUMOCTH YHCIA HA OCHOBAHHE CHCTEMBI
CUMCIICHHUA. AJICOPUTM MEPEBOAA LEJIOTO YKCIA U3 P-WUHON CUCTEMEI CUHCIIEHUS B
NECATUYHYE). ANTOPUTM TepeBoAa KOHEUHOH P-uuHOil apo0m B AECATHUHYIO.
AJITOPUTM MEPEBOAA LEJIOTO YUCIIA U3 AECATUIHON CHCTEMBI CUUCIICHUA B P-HUHYIO.
ITepeBon xoHeuHOM AecsaTudHO#N ApoOH B P-uunyio. J[BoH4Has, BOCEMEPHYHAA W
[IECTHAAUATCPHYHASA CUCTEMEI CYMCIICHHS, CBA3b MEXKAY HUMH. ApUPMETHUECKUE



onepalnyH B TO3HIMOHHBIX CHCTEMAX CUHCICHUsA. Tpou4HAas ypaBHOBEIUEHHAS
CHCTEMA CUHCIICHHUs. [[BOMYHO-AECATHYHASL CHCTEMA CUHCICHHSL.

Komupoeanue texcroB. Koaupoka ASCII. OnHoOaliTHBIE KOAHPOBKH.
Cranpapr UNICODE. Komuporka UTF-8. OnpenencHue HHGPOPMALMOHHOTO
00BEMA TEKCTOBBIX COOOIIECHHUIA.

Kognpopanue  wm3o0pakenuii. OueHka  WHPOPMALHMOHHOIO  00OBEMA
rpadpmyecKknx JAHHBIX TPH 3aJAHHBIX PA3PEIICHUHN H [IIyOHHE KOAUPOBAHHUSA LIBETA.
LperoBeie Mogenu. BekTropHoe koamposaHue. DopMartel rpaduyeckux (¢aiios.
Tpéxmepnas rpadmka. dpakTanbHas rpaduka.

Koanpopanue 3Byka. OueHka HHPOPMAUHOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
IPU 3aJaHHBIX YaCTOTE TUCKPETH3AIMU U Pa3PAAHOCTH KOAUPOBAHHS.

AnreOpa noruku. [ToHaTHe BBICKa3bIBaHHA. BBICKa3bIBATENBHBIE (POPMEI
(mpemukatel). KBaHTOPBI CYIIECTBOBAHHS H BCEOOIIHOCTH.

Jlornyeckue omepauuu. TaOnuupl UCTHHHOCTH. JIOTHMYECKHE BBIPAKCHMAL.
Jlormueckue ToxAECTBA. JlOKA3aTENBCTBO JIOTHYECKUX TOXKAECTB € IOMOLLBIO
TabnuL UCTUHHOCTHU. JIOTnYecKue Onepauun U OTiepalui HaJ MHOKECTBAMHL.

3akoHBl aMreOpel JIOTHKH. DKBHUBAJICHTHBIE TPEeoOpa3oOBaHHs JIOTHYCCKHX
BBIPQKCHHIA. JIOTHUECKHE YPABHEHUS U CHCTEMBI Y PABHECHMIA

Jlornyeckue QyHKUMU. 3aBUCHMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMYECKHX
(GYHKIMIL OT KOMMYECTBA APTYMEHTOB, [1OJIHBIE CUCTEMBI TOTHYECKUX (PYHKIIHIA.

KaHoHnueckue  QopMBI  JOrHYeCKUX  BbIpakeHHil.  COBEpIICHHBIE
JU3BIOHKTHBHBIE M KOHBIOHKTHUBHBIE HOPMANBHBIE (DOPMBI, ANTOPUTMBL HX
MOCTPOEHHA 1O TaONUIE HCTHHHOCTH.

Jlornueckue 3I€MEHTBI B cocTaBe kommbloTepa. Tpurrep. Cymmarop.
Muoropa3pagasiii cyMmmarop. IlocTtpoeHne ¢XeM Ha JIOTHYECKHX JJIEMEHTax Mo
3aJAHHOMY JIOTUYECKOMY BBIPOKEHHIO. 3alUCh JIOTHYCCKOTO BBIPAKCHHUA IO
JIOTHYECKOH CXEME.

[IpencrapneHue LENBIX YHUCEN B MAMATH KOMIBIOTEPA. OTrpaHHYCHHOCTH
JHAMa30Ha YHCEN MNpH OrPaHHYCHHHM KOJIM4YeCTBA paspanaos. IlepenonHenue
paspsaAHOii ceTkH. be33HaKOBbIe M 3HAKOBBIC JAHHBIE, 3HAKOBBIN OUT. J[BOMYHBI
JOTIOJIHUTENBHBIN KO OTPULATENBHBIX YHCET.

[ToOuroBble moruveckue omepamuu. Jlormuyeckuii, apupMeTHYeCKUH U
mukueckui  capurd.  [1upporaHne ¢ MmOMOMBI TNOOHTOBOH —oOmepayu
«cknrvaromee NI ».

IIpencraBneHue BEIUECTBEHHBIX YHCET B MAMATH KOMIBIOTEpA. 3HAYalas
4acTh U MOPSOOK uncia. Juana3oH 3HAYCHU BEIICCTBEHHBIX ducesl. [IpoGneMel
XPaHCHHS BCIUCCTBCHHBIX YHCEN, CBA3AHHBIE C OrPAHHYCHWUEM KOJIHMYECTBA
pa3panoB. BeimonHeHue omepaumii ¢ BEICCTBEHHBIMH YHCIAMH, HAKOIICHHE
OLIHOOK TPH BEIYMCIICHUSX.



AJITOPHTMBI H POTrPAMMHPOBAHHE

OnpeaencHue BO3MOXKHBIX PE3YIbTAaTOB PabOTHl MPOCTEHIINX aJTOPHTMOB
YIPABICHUA UCTOTHUTENSAMH M BBIYHCIUTENBHBIX aITOpUTMOB. OrmpeacncHue
HCXO/JHBIX JAHHBIX, IPH KOTOPBIX AITOPUTM MOXKET AaTh TPeOYEMBIil pe3ybTar.

Oranel pemieHUs 3a7a4 Ha KoMmbloTepe. HCTpyMEHTaNbHBIE CpEACTBa:
TPAHCIATOP, OTNAAYMK, NPOPWIHPOBIMK. KoMmunAuus ¥ WHTEpOpETalus
nporpaMM. BUpTyanbHBIE MALIMHEL.

WuTerpupoBanHas cpeaa  paspaborku. Meroapl OTIAgKU  MPOrpaMm.
Hcnonb3zoBanue TpaccHpoBOYHBIX Tabnuu. Omnagoydbiii BeiBoA. Ilomaroeoe
BEITIOJIHEHHE MTPOrpaMMEl. ToUkn ocTtanoBa. [ IpocMOTp 3HAYCHHIT IEPEMEHHEIX.

Sseik mporpammupoBanus (Python, Java, C++, C#). Tumel naHHBIX:
LICIOYUCIICHHBIE, BEIIECTBCHHBIC, CHMBOJILHBIE, TOTHYECKHE. BeTBneHua. CnoxHbIE
yenoBus. L{uknbl ¢ ycnoBueM. [{uknel mo mepeMeHHoil. B3anmozaMeHsaeMOoCTh
pasTUYHBIX BHUJAOB IMKIOB. HHBapuaHT wnukna. CocTaBiacHHE LHKIA ¢
HCTIONIB30BAHHEM 3apaHee ONPEACIEHHOTO HHBAPUAHTA LIHKJIA.

HokyMeHTHpOBaHKE nporpaMm. Mcnonp3zoBanue KoMMeHTapueB. [loaroroeka
OTIUCAHUA IPOrPaAMMBI U MHCTPYKLIMHU AJIA TIOJIB30BaTENA.

AJropuT™Mbl 00pabOTKM HATYPANBbHBIX YWCEN, 3AMUCAHHBIX B MO3MLHOHHBIX
CHCTEMAX CYHCICHHUA: pa3OHEHUE 3anucy Yucia Ha OTOCNHbHBIC LUQPEI,
HAXOKJEHUE CYMMBl M TPOM3BEACHHA LU(P, HAXOXKICHHE MaKCHMaJIbHOIM
(MUHUMaNBHOMH ) U PHI.

Haxoxnenue Bcex MpOCTHIX YHCEN B 3a7aHHOM AuanasoHe. [Ipeacrasnenue
4ucnia B BU/IC HA0Opa MPOCTHIX COMHOXKUTENEH. ANITOPUTM OBICTPOTO BO3BEACHHUS B
CTETICHB.

O06paboTka JaHHBIX, XPAHALIKHXCS B (aitnax. TekcTOBbIe U ABOMYHBIC (PaIEL
daiinoBeic nepeMeHHEBIE ((paiinoBeie ykazaTenu). Urenne u3 aiina. 3anucek B daii.

Paz6uenue 3agaum Ha moazagayn. IloanporpaMMel {pouenypel H (GyHKLHH ).
Pekypcusa. PexypcuBHbie 00BEKTH ((ppaktansi). PekypcHBHBIE MpOLEAYpPHl H
¢yHkimu. Mcnons3oBaHue cTeka A1 OPraHu3allii PEKYPCHBHBIX BBI3OBOB,

Hcnone3opaHue CTaHAAPTHOW OUOMHOTEKH sA3BIKA IPOrPaMMHPOBAHHAL.
[MoaknwoueHHe  OMOMMOTEK  MOANPOrpaMM  CTOPOHHHX  MPOU3BOAMTENCH.
MoaynbHBI PHHIKI MOCTPOCSHUS MPOTPaMM.

YucneHHble MeTOABI. TOYHOE U MPUONMKEHHOE pellleHNs 3aAa49. UHCTIEHHBIE
METOABI PELICHUA ypaBHEHWI: MeToA mepebopa, METOA TOJOBUHHOIO JACICHHA.
[Tpubnux€HHOE BBIMMCICHHE JUIHH KPHUBBIX. BbIvuMcneHue miomanci ¢uryp ¢
MOMOLUBI0 YHCIACHHBIX METOJOB (METOA MPSAMOYIOJBHUKOB, METOI TPAamCLHii).
ITonck MakcuMyma (MHHHMYMa) (YHKUMH OOHOH TEPEMCHHOH METOAOM
MMOJIOBUHHOTO ACTICHHS.



OOpa0oTKa CHMBOJBHBIX  JaHHBIX. BCTpoeHHBIE  (YHKIMH  SA3BIKA
MpOTrpaMMHUPOBaHHs 11 0OpaOOTKH CUMBOJBHBIX CTPOK. AJNTOPUTMBI 00paboTKH
CHMBOJIBHBIX CTPOK. MOJACYET KOMHYECTBA IMOABJICHHIA CHMBOJIA B CTPOKE,
pa30ueHne CTPOKH Ha CJIOBA N0 MPOOENBHBIM CHMBOJIAM, IOUCK NOJACTPOKH BHYTPH
JAHHOH CTPOKH, 3aMEHA HAl IEHHOH MOACTPOKH HA APYIYIO CTPOKY. ['eHepanus Beex
CIIOB B HEKOTOPOM aiaBuTe, YIOBJICTBOPAIOIIMX 3aJAHHBIM OTPAHHUYCHUAM.
ITpeobpazoBaHue YHCIa B CAMBOJIBHYIO CTPOKY M OOPATHO.

MaccuBel M TOCJICOOBATCIIBHOCTH 4YHCEN. Beruvcnenne 000OMEHHBIX
XaPaKTEPHCTHK 3JIEMEHTOB MACCHBA WIW YHUCIIOBOH MOCICAOBATENBHOCTH (CYMMEL,
MIPOU3BEACHUS, CPEAHErO aApUPMETHYECKOr0, MUHUMAIBHOTO U MAKCHMAIBHOIO
3JIEMEHTOB, KOJIUYECTBA 3JEMEHTOB, YIOBICTBOPAIOMIMX 3aJAHHOMY YCIIOBHIO).
JIMHEHHBI NOUCK 3aJaHHOTO 3HAYEHHS B MACCUBE,

CopTUpPOBKA OJHOMEPHOTO MaccuBa. IIpoCTBIE METOABI COPTUPOBKH (METON
Mmy3blpbKa, METOA BBHIOOpAa, COpPTHpPOBKA BCTaBKamu). COpPTHPOBKA CIHSHHEM.
brictpas coptupoBka Maccupa (anroputMm QuickSort). [IBOHYHBIA TOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JByMEpHBEIC MACCHBBI (MATPULBI). AJNTOPUTMBEL 00pabOTKH ABYMEPHBIX
MACCHBOB. 3aIIOJIHEHUE ABYMEPHOIO YUCIOBOrO MACCHBA MO 3aJAHHBIM ITPABHIIAM,
MOUCK JIEMCHTA B JBYMEPHOM MACCHBE, BEIYHCICHHE MAKCUMyMa (MUHHMYyMa) H
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBA, NEPECTAHOBKA CTPOK U CTONOIOB
JBYMEPHOIO MacCHBa.

HudopMaUHOHHDBIC TEXHOJIOTHH

Texcropblii mpoueccop. PenaktupoBanue u (opmaruposaHue. [IpoBepka
opporpapun u rpammarukud. CpeAcTBa NMOMCKA W aBTO3aMEHBI B TEKCTOBOM
npoucccope.  Hcmonb3oBanne  cTmieil.  CTPYKTYPUPOBAHHBIE  TEKCTOBBHIC
noKyMeHTbl. CHOCkM, ornasneHue. KomnektuBHas padoTa ¢ JOKYMCHTAMH.
HWHCTPpYMEHTEI PELICH3UPOBAHNS B TEKCTOBBIX Mmpoueccopax. OOnavHeie CEPBUCHL
Henopas nepenucka. Pedepar. IlpaBuna quTHPOBAaHUA UCTOUHUKOB H 0GOPMIICHHS
oudnuorpaguueckux c¢ChUIoK. OQOopMIICHHE CIHCKA JTUTEPATyphl. 3HAKOMCTBO ¢
KOMIBIOTEPHOH BEPCTKON TeKkcTa. TeXHWYECKHE CpeACTBa BBOJAA TEKCTA.
CrenuanusupoBaHHBIE CPEACTBA PEIAKTHPOBAHUA MATEMATHUECKUX TEKCTOB.

Ananu3 AaHHBIX. OCHOBHBIE 3a7a4d AHAIH3A JAHHBIX: MPOTHO3UPOBAHUE,
KTaccuuKanusa, KnacTepusalus, aHaNu3 OTKIOHeHWH. IlocnenoBaTenbHOCTE
pelIcHUA 3a4a4 aHAIM3a JAHHBIX. cOOp MEPBHYHBIX AAHHBIX, OYMCTKA M OLICHKA
Ka4eCTBA JAHHBIX, BRIOOP W/WIM MOCTPOECHHE MOJECNH, Npeo0pa3oBaHUE NAHHBIX,
BU3YAIM3aLMs JAHHBIX, MHTEPIPETAUHA pe3ynbTaroB. [IporpaMMHBIC CPEACTBA H
HHTCPHET-CEPBUCHL 1A 00palbOTKU U MPEACTABICHUA JAHHBIX. BONbIIME OaHHBIE.
MammaHoe 00yueHue. MHTeNmeKTyanbHbli aHAJINA3 JaHHBIX.



AHanu3 AaHHBIX ¢ NOMOIIBIO 3JEKTPOHHBIX TaONHI. BBIYHCIEHHE CYMMBI,
CPEMHETO apH(PMETHUECKOTO, HAHOONBIIETO (HAMMEHBILETO) 3HAYECHHUS AUANa30Ha.
Briuncnenne koxpQuIMeHTa KOPpPEMAUUH ABYX PAAOB AaHHHBIX. IlocTpoeHue
CTONOYATHIX, JHHEHYATBIX M KPYroBeIX auarpamM. [loctpoeHune rpadmkoB
¢yukimii. [Tondop nuHUYM TpeHAa, PEILEHHUE 3a/1a9 TPOTHO3HPOBAHMS.

YHCIeHHOEe pCIIECHNE YPaBHEHWI ¢ MOMOLIBI0 mogdopa mapaMerpa.
OnTuMu3anKs Kak MOMCK HAMJIYYLIETO PELICHUA B 3aJAHHBIX yCnoBHsAX. Llenesas
(dyHKUMS, OTPAaHUYCHHS. JIOKANBHEBIE U M00AIBHBI MUHUMYMBI LEJICBOI (PyHKINH.
Pemrenne 3a1a4 ONTUMH3ALAHN ¢ TIOMOLIBIO MIEKTPOHHBIX TAOIHLL.

11 KVIACC

TeoperHyeckHe 0CHOBbI HHPOPMATHKH

TeopeTuyeckue MNOOXOObl K OLEHKE KONHYecTBa WHGOpPMaLuu. 3aKOH
apauTuBHOCTH HHpopMmaun. dopmyna Xaprnu. HMudopmanus U BEpOATHOCTE.
®opmyna LllenHoHA.

ANropuT™Mbel CkaTtua JaHHBIX. AnroputM RLE. Anroputm Xaddmana.
Anroput™ LZW. AIrOpHTMBI CKaTHsl JAHHBIX ¢ MOTEPSIMH. Y MEHBILICHUE [Ty OUHBL
KOAHpOBaHUA [BeTa. OCHOBHBIE HIeU anropuTMOB cxatus JPEG, MP3.

CKopocTe mnepefaud  JaHHBIX. 3aBHCHMOCTR BPEMEHH Tepefiayd  OT
HH(OPMALIMOHHOrO 00BEMa JaHHBIX W XapaKTEPUCTHK KaHaNla CBA3W. [IpUYMHEL
BO3HHKHOBECHHA OIIMOOK I@pd Mmepenade JaHHeIX. Koapl, mosposstomme
OOHApYKHBATh W WCMPABIATH OWIMOKH, BO3HHKAKMIHME TPH MEPEIauye OAHHBIX.
Paccrosune XomMmunra. KogupoBanmue ¢ noropeHneM 6utoB. Kol XsMMuHTa.

Cucrembl. KOMIOHEHTBI CHCTEMBI M WX B3aumoaciicreue. CHCTEMHBIN
shdext. Ynpaenenue kak nHGOpMaLHOHHEIH npouece. OOpaTHas CBA3b.

Monenn u moaenuposanue. Llene mMoaenuposaHua. COOTBETCTBHE MOJAECIH
MOACTHPYEMOMY OOBEKTY WM MpOIECCy, LEMn Mojaenupoanus. dopmanuszamms
MPUKIAIHBIX 3aa4.

[TpencTaBneHue pe3yabTaTOB MOACTHPOBAHUA B BHAE, YAOOHOM Jid
BOCIIPUATHS YeTIOBEKOM. [ paduueckoe MpeacTaBieHNE NAHHBIX (CXEMBI, TaOJHUIIB,
rpadukm).

['padp1. OcHoBHBIE MOHATHS. Buapl rpado. Onucanue rpadoB ¢ MOMOIIBIO
MATPULl CMEXKHOCTH, BECOBBIX MATpPHL, CIIMCKOB CMEKHOCTH. PelneHue
AITOPUTMUYECKUX 3a4a4, CBA3aHHBIX ¢ aHamu3oM rpadoB (MOCTPOCHHE
ONTUMAIBHOTO MYTH MEKIAy BEPIUHHAMH Tpada, ONPEeAcIeHUE KOJHYECTBA
Pa3MUYHBIX MYTEH MEKAY BEPIIMHAMH OPHEHTHPOBAHHOTO aUMKIMYECKOro rpada).

Hepepbsa. bunaprnoe nepeBo. JepeBba moucka. CrnocoOwsl 00xoga Jgepesa.
[TpeacraBneHue apuPMETHICCKUX BBIPAKEHUI B BHAE NepeBa. JUCKPETHBIE UTPHI
JIBYX MUTPOKOB ¢ MOHOM HH(popMauueil. [Toctpoenue nepepa nepedopa BApHAHTOB,



OTUCAHUE CTPATETUH UTPhl B TAOMHYHON (opMe. BHIMIPHINIHBIE U MPOUTPHIIIHBIE
MO3UIIH. BEIMTPHIIHBIE CTPATETUN.

CpeacTBa UCKYCCTBEHHOIO MHTE/UIEKTA. CEpBHUCH MAIIMHHOTO MEPEBOAA U
pacno3HaBaHusl YCTHOH peud. KorHUTHBHBIE CepBUCH. MneHTH(UKAMA U MOUCK
H300pasKeHHUI, pacno3HaBaHUE JI1L, Camoo0Oyyarommecs CHCTEMBL
HCKyCCTBEHHBIN WHTEIIEKT B KOMNBIOTEPHBIX Hrpax. MCIOMB30BaHHE METOIOB
HCKYCCTBEHHOTO MHTEIUIEKTAa B O0ydaroWMx cucteMax. Mcmons3oBanne METOO0B
HCKYCCTBEHHOTO MHTEJUIEKTa B poOoTtoTexHuke. MHTepHeT Bewei. IlepcneKTHBE
Pa3BUTHS KOMIBIOTEPHBIX HHTECJUICKTYATBHBEIX CUCTEM. HEHPOHHEBIE CETH.

AJITOPHTMBI H IPOrpaMMHpPOBaHHE

dopManuzanu NOHATHA anroputMa. MamnHa TelOpUHra Kak yHUBEpCalbHAA
MOJIENb BEIYHCIEHNI. Tesue Yeépua—TrropuHra.

OueHka CIOKHOCTU BBIYUCICHHH. BpeMs paloTel B 00BEM HCIONB3YEMOIA
maMsaTH, UX 3aBUCHMOCTB OT pasMepa HCXOAHBIX JaHHBIX. OlleHKa
ACUMIITOTHYECKON  CIIOKHOCTH ~ QITOPUTMOB.  AJTOPUTMEI  NIOJIMHOMHAJIBHOM
cnokHOCTH. [lepebopHbie anropuT™eL. [ IpuMeps! pa3iiyHbIX AITOPUTMOB PEILICHHS
OJHOM 3aJa4H, KOTOPBIE UMEIOT PA3JIMYHYIO CIIO’KHOCTb.

[IoucK MPOCTBIX YHCEN B 3aJaHHOM AHANA30HE C [MOMOIUBK) AJITOPUTMA
«pemrero 3parocdeHar.

MHoropazpsaHble 1enble YUCa, 3302491 JUTHHHOW apu(pMETHKH.

CrnoBapu  (aCCOLIMATUBHBIE MACCHBBI, OTOOpakeHHs). X3HI-TaONHUIIBL
[MocTpoeHue andaBUTHO-YACTOTHOTO CIIOBAPs VI 3aJaHHOTO TEKCTA.

Cteku. AHamu3 NPaBWIBHOCTH CKOOOYHOTO BHIpaKEHUs. BruncieHue
apr(PMETHIECKOTO BHIPAKEHHUS, 3aNIUCAHHOrO B MOCTPUKCHOH (opme.

Ouepean. icnonp30BaHuEe OYEPEON JJI BDEMEHHOTO XPAaHCHHS JAHHBIX.

AnroputMel Ha rpadax. ITocTpocHHE MHHHMAIBHOTO OCTOBHOTO JAEpeBa
B3BCLICHHOTO CBA3HOTO HEOPUEHTHPOBAHHOTO rpada. KonuyecTBO paznMyHBIX
MyTeH MEXAY BEPIIMHAMH OPHEHTHPOBAHHOTO ALMKIMYECKOro rpada. AnroputM
JeHKCTPBL.

JlepeBns. Peanuzaius aepepa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMYHEIE
(OuHapHbie) Aepembs. [locTpoeHHe aepeBa i 3aJaHHOTO apUPMETHUECKOrO
BBIpaXCHUSA. PEKypCHBHBIE anropuTMbl 00xona nepesa. Mcnonbk3oBaHue CTEKa U
ouepean A 00xoaa Aepena.

JAMHAMHYECKOE TPOTPAMMHPOBAHHE KAaK METOJ PEIICHHUs 3agad ¢
COXPAHEHUEM TPOMEKYTOUYHBIX PE3YABTATOB. 3a7a4H, PEHIACMBIE ¢ MOMOIIBED
OUHAMHYECKOTO TPOTPAMMMPOBAHHUA. BBIYMCIICHHE PEKYPCHBHBIX (DYHKUHH,
MOACYET KOMMUYECTBA BAPUAHTOB, 3a4a49H ONTHMHU3ALIHH.

[ToHsitne 06 0OBEKTHO-OPUEHTHPOBAHHOM IMPOrpaMMHUpOBaHud. OOBEKTH U
Ki1accel. CBoicTBA H METOAB OO0BEKTOB. OOBEKTHO-OPHEHTHPOBAHHEIN aHAIN3.



PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MMOAXOAA.
HHxancynsauus, HacneaoBaHue, MOIuMOpQu3M.

Cpenmpl  ObICTpOHl pazpaboTku mporpaMM. I[IpoekTupoBaHue uHTEp(eiica
noas30BaTeNid. cmonb30BaHUE NOTOBBIX YIPABISEMBIX JIEMEHTOB [T MOCTPOCHHUS
HHTep(elica.

OG30p  sA3bIKOB  mporpamMmupoBanus.  [loHdarne o — mapagurmax
IPOTPAMMHUPOBAHUS.

HudopmManHOHHBIE TEXHOJOTHH

OTanel  KOMIBIOTEPHO-MATEMATHYECKOTO  MOICIMPOBAHHUA.  TIOCTAHOBKA
3amaun, paspaboTka MOAEHM, TECTUPOBAHHE  MOJCIHM, KOMIIBIOTCPHBIH
3KCIEPHUMEHT, AHATH3 PE3YIBTATOB MOACIHPOBAHUS.

JIUCKpeTH3alus TNpH MaTEeMarTHYeCKOM MOJACTUPOBAHUH HETPEPBIBHBIX
npoueccoB. MoaenupopaHue ABHXKEHHs. MoaenpoBaHue OHOTOTHYECKUX CUCTEM.
MarteMaTHUeCKUEe MOAEIH B 3KOHOMHKE. BBIYMCIHUTENBHBIE SKCIEPUMEHTH ¢
MOJCIISIMH.

O06paboTka pe3yabTaTOB JKCIEPUMEHTA. MeToa HaHMMEHBIUHX KBAaApaToB.
OLeHKa YHCIOBHIX [MApaMETPOB MOJCTHUPYEMBIX OOBEKTOB ¥ MPOLIECCOB.
BoccTanoBneHue 3aBUCUMOCTEH IO PE3YIIBTaTaM SKCIIEPUMEHTA.

BepodarHocteie  Mozenu.  Meroaer Monte-Kapno.  MMuUTauMOHHOE
MoAenupoBaHue. CHCTEMBI MaCCOBOTO OOCTYKHBAHUS.

Tabmuunble (pensuuoHHBIE) Oas3bl AaHHBIX. Talnula — MpeACTaBICHUE
CBeJicHHI1 00 OMHOTHNHEBIX 00BekTax. ITone, 3amnch. Kmou tabmumel. Padota ¢
rotopoii 0a3oll AaHHBIX. 3amoysHeHHe Oasel JaHHBIX. [TOMCK, cCOpTHpOBKA H
¢qunbTpanya AaHHBIX. 3ampocHl HA BBIOOPKY AAHHBIX. 3alpochl ¢ MapaMeTpaMH.
BriunciigeMsbie oJid B 3alpocax.

Mmuororabnuyneie 6a3el JAHHBIX. THIBL CBA3CH MeXxay TabnuuaMu. BaeniHuti
Kmoy. LenoctHocTs Ga3bl JaHHBIX. 3anpoCckl K MHOTOTAOIMYHEIM 0a3aM JaHHBIX.

HutepHeT-npunoxeHns. 1lonarue o cepBepHOil U KIMEHTCKON 4acTsax caiiTa.
TexHOnorusa «KIHEHT — CEpBep», €€ NOCTOMHCTBA U HeAOCTATKH. OCHOBEL A3BIKA
HTML u xackamubix Ta0mun cruneil (CSS). CueHapuu Ha s3eike JavaScript.
dopMbI Ha BEO-CTpaHULE.

Pasmemenue BeO-caiiToB. Ycnyra XocTHHIa. 3arpyska (paiiyioB Ha caiiT.

Beoa u300pakeHHH ¢ HCMOMB30BAHHEM Pa3NHUHBIX ITUPPOBBIX YCTPOHCTB
(madporpix (oroanmaparoB 1 MHKPOCKONOB, BHACOKAMEP, CKAHEPOB H IPYIuX
ycrpoiicTs). ["paduuecknii penakrop. Paspemenue. Kaapupopanue. Mcnpapnenune
nepCrnekTuBbl. I'mcrorpamma. Koppekuud  ypOBHEH, KOPPEKUMA  LIBETA.
ObecupeunBaHue LBETHBIX H300pakeHmii. Perymb. PaGora ¢ obnactsammu.
OUIBTPEL.



MHorocnoiineie u3o0paxkeHus. TexcroBble ciaod. Macka cnos. KaHansl
Coxpanenue BeLAeNeHHOH oOmactu. IToaroToBka WuTIOCTparmi s BeO-caiiToB.
AHUMHPOBAHHBIE H300PAKEHHUSL.

BektopHas rpaduka. [IpumutuBel. H3MeHEHHe mOpgaKa 3JIEMEHTOB.
BripasauBanue, pacnpenencuue. ['pynnuposka. Kpusbie. @opMaThl BEKTOPHBIX
pucyHKOB. Mcnone30BaHne KOHTYPOB. BekTopu3awus pacTpOBLIX U300PAyKECHHIA.

[ IpHHLMTIBL TOCTPOCHUA U PEAAKTUPOBAHHS TPEXMEPHBIX Moaelel. CeTOoYHbIe
Momenu. Marepuanel. MOAENHPOBAHHE HCTOYHHUKOB OCBELICHHA. KaMepel
AJOUTHBHBIE TEXHOIOTHH { 3D-puHTEpHl ). I[OHSTHE O BUPTYANBHON PEanbHOCTH U
JOTIONIHEHHON PEATBHOCTH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUWA IIPOTPAMMBI 1O
MH®OPMATUKE (YT IYBJIEHHBIM YPOBEHE) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHA

JIMUHOCTHBIE PE3YJ/IBTATBI

JIMYHOCTHBIE  PE3yJIBTATBL  OTPWKAKT TOTOBHOCTE W CNIOCOOHOCTB
o0ydarolmuxcs PYKOBOACTBOBATHCA CHOPMHUPOBAHHOW BHYTPCHHEH [MO3ULIHCH
JTUYHOCTH, CHCTEMOH [EHHOCTHBIX OPHEHTAlMii, TO3UTHBHBIX BHYTPEHHHX
yOEXKIEHNH, COOTBETCTBYKOIIUX TPAAULHMOHHBIM  LEHHOCTAM  POCCHICKOro
O0IIECTBA, PAaCIIMPEHHE KU3HEHHOTO OMBITA M OMBITA AEATENILHOCTH B MPOLIECCE
peanuzalud  CPeACTBAMH  YYeOHOr0 TMPEAMETa OCHOBHBIX  HalpaBJICHWIA
BOCIIUTATEIIBHON AEATENIBHOCTH.

B pesynprate M3yueHUA HHPOPMATHKH HA YPOBHE CpPEOHETO OOLIEro
oOpazoBanud y oOyuaromierocss OyayT ¢cHopMHUpPOBAHBI CJICOYIOMNE JIMYHOCTHEIC
Pe3yNBTATHL:

1) rpazkaaHCcKOro BOCHUTAHHA:

OCO3HAHUE CBOUX KOHCTHUTYLMOHHBIX MPAB U 00A3aHHOCTEH, YBAXKEHUE 3aKOHA
H IpaBONOpPsAKA, COOMIONECHHE OCHOBOMOJATAKINX HOPM HH(OPMALMOHHOIO
Mpasa U HHPOPMAIMOHHOI 0e30NMacHOCTH,

TOTOBHOCTE IPOTHBOCTOATE HJICOJMOTHH 3KCTPEMHU3MA, HALMOHAIU3MA,
KCEHO(OOMM, JNCKPUMHMHAILMU [0 COLUANBHBIM, PEIHTHO3HBIM, PacOBBIM,
HALMOHAIBHBIM NIPU3HAKAM B BUPTYAJILHOM IIPOCTPAHCTBE,

2) DAaTPHOTHYECKOr0 BOCIIHTAHMS:

LEHHOCTHOE OTHOLLEHHE K UCTOPHYECKOMY HACIIEANIO, JOCTHEHHAM Poccun
B HAYKE, UCKYCCTBE, TEXHONOTHAX, IOHUMAHUE 3HAYCHHA UH(POPMATHKH KAK HAYKH
B JKU3HH COBPEMEHHOTO O0IIECTRA;

3) IYXOBHO-HPABCTBCHHOI0 BOCTIMTAHUS:

Cc()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, 3TUYECKOrO MOBEACHHUS;

cnocOOHOCTh OILIEHHBaTh CHTYAlMIO M MPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYICh HA MOPANbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
cetu UHTepHET;

4) 3CTeTHYECKOr0 BOCNIUTAHHUSA:

JCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYaA OCTETHKY HAY4YHOTO U
TEXHHUYECKOTO TBOPYECTBA,

CHOCOOHOCTE BOCHPHHUMATH PA3NHYHBIC BHABI HCKYCCTBA, B TOM HYHMCIIC
OCHOBAHHOTO HA UCIIONB30BAHNH HHPOPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3HYecKOro BOCIIHTAHMSA:

c(OPMHUPOBAHHOCTE  37I0POBOrO W Oe3omacHoro  o0pasa  KHU3HH,
OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/I0POBBIO, B TOM YHCIE 3a CUET COOMIOACHNA



TpeOoBaHUil  O€30macHOl  JKCIUIyaTallil  CPEACTB  HMH(MOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,

6) Tpya0BOro BOCIHTAHNS:

TOTOBHOCTh K AKTHBHON JEATEIBHOCTH TEXHOJOTHYECKOH H COLMAIBHOMH
HAMpPaBJICHHOCTH, CNOCOOHOCTE MHUIMHPOBATh, NIAHUPOBATh U CAMOCTOSTENBHO
BBITIOJIHATE TAKY10 AEATENIBHOCTD,

uHTEpPeC K cdepam npodeCCHOHATBHON ACATENBHOCTH, CBA3AHHBIM C
HHPOPMATUKOH, MPOTPaAMMHPOBAHHEM H HHGPOPMALMOHHBIMH TEXHOJIOTUAMH,
OCHOBAHHBIMHM Ha JOCTIDKECHHSX HAyKH HHPOPMATUKH H HAYYHO-TCXHHYECKOrO
mporpecca, YMEHME COBEpIIATE OCO3HAHHBIA BBIGOp Oyaywieid mnpodeccun H
peanu30BLIBATh COOCTBCHHBIC JKU3HCHHBIC TUIAHEL,

FOTOBHOCTE H CIIOCOOHOCTH K 0Opa3s0oBaHHI) H C€aM000pa3’0BaHHIO Ha
MPOTSLKEHUU BCEH JKU3HM,

7) 3KOJIOTHYECKOIr0 BOCIIHTAHHS:

OCO3HaHHE TNOOANBHOTO XapaKTepa SKONOTHYECKHX MpoOsieM H myTel MX
pellcHHA, B TOM UHCIE C YY9€TOM BO3MOYKHOCTEH MHPOPMAHOHHO-
KOMMYHUKALMOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOPMHPOBAHHOCTE MHPOBO33PCHUA, COOTBETCTBYIOLIETO COBPEMCHHOMY
YPOBHK) Pa3BUTHS HAYKH, NOCTIKEHUSAM HAYYHO-TEXHHYECKOrO Tporpecca H
O0IECTBEHHO MPAKTHKH, 32 CYET MOHUMAaHUA PO MH(POPMALIMOHHBIX PECYPCOB,
HHPOPMALMOHHBIX MPOLECCOB M HH(POPMALMOHHBIX TEXHONOTHH B YCIOBHAX
I poBoH TpaHC(HOPMALIME MHOTHX C(Eep 5KH3HU COBPEMEHHOIO OOLIECTBA,

OCO3HAHHUE LICHHOCTH HAY4YHOH JEATENIBHOCTH, FOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEAOBATENBCKYIO ACATEIBHOCTh NMHAUBUAYAIBHO U B TPYIIIE.

B npouecce OCTIKEHUA TNYHOCTHBIX PE3yJIBTATOB OCBOCHHS MTPOTPAMMEI 110
HHPOpMaTHKE Yy 00yYalOIIMXCA COBEPLICHCTBYETCS IMOLHOHANBHBIA WHTEIIICKT,
MPEANONaralommi ¢hopMUPOBAHHOCTD:

CaMOPEryNUpPOBAaHUs, BKIIOUYAKONIETO CAMOKOHTPOJIb, YMEHHE TNPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CNOCOOHOCTH ANaNTHPOBATBCA K
3MOIMOHAIEHEIM U3MEHEHUIM U MPOSBIATE THOKOCTE, OBITH OTKPHITHIM HOBOMY,

BHYTPEHHEH MOTHBALMH, BKJIFOYAIONICH CTPEMIICHHE K JOCTHXKEHHUIO 1ENU U
yCIexy, ONTHMM3M, WHUIMATHBHOCTb, YMEHHWE MAEHCTBOBATH, MCXOAS M3 CBOMX
BO3MOJKHOCTEIH;

IMMATHH, BKIKOYAKIIEH ¢CMOCOOHOCTE IOHHMATE 3MOIIMOHANIBHOE COCTOSHHE
OPYTUX, YYWUTBHIBATE €r0 MPHU OCYIISCTBICHHN KOMMYHHKALMH, CIOCOOHOCTH K
COYYBCTBHIO M COMEPEKHBAHHIO;

COLMANIBHBIX HABBIKOB, BKJIFOYAIOMIMX CTIOCOOHOCTE BRICTPAHBATH OTHOIICHUA
¢ IPYTUMH JTIOOBMHE, 3a00TUTECS, MPOABIATE MHTEPEC U pa3peliaTb KOH(IHKTHL.



METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrate H3yueHUs HHQPOPMATHKH HA YPOBHE CPEAHETO OOLIEro
oOpazoBanusa y of0yuawomerocs OyayT CPOPMHPOBAHBI METANPEAMETHHIC
pe3yNbTaThl, OTPAKEHHBIC B YHHUBEPCAJIBHBIX YUYEOHBIX ACHCTBUAX, & UMEHHO —
MO3HABATENIbHBIE  YHHUBEPCAIbHBIE y4yeOHBIE ACHCTBUA, KOMMYHHKATHBHBIC
VHUBEPCAITbHBIC YUeOHbIC ACHCTBHA, PEryJATHBHBIE YHHUBEPCAIBHBIC YUeOHBIC
OCHCTBHUSA, COBMECTHAA ACATEIBHOCTD.

Ilo3HaBaTe/JbHBIC YHHBEPCANbHBIC YUeOHbIC AeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE JCHCTBHSA:

CaMOCTOATENIBHO  (JOPMYJIMPOBATE U AKTyaJU3UpoOBaTh  Npoliemy,
paccMarpuBarh €€ BCECTOPOHHE,

YCTAHABJIMBATh CYIICCTBECHHBIN TPU3HAK WIH OCHOBAHUA [ CPAaBHECHMA,
K1accudukanu U 06001LCHNA;

OMPEENATE UENHU ACATEIBHOCTH, 3aJaBarThb MMApaMeTpel W KPUTEPHUH MX
OOCTH)KCHUA,

BBIABJIATE 3AKOHOMEPHOCTH H MPOTHBOPEYHS B PACCMATPHBACMBIX SIBIICHHAX,

paspa0arbiBaTh IUIAH PEIICHUS MpOONEMBl ¢ YYETOM aHalIH3a HMEIOLIUXCS
MaTEpHATBHBIX U HEMATEPUANIBHBIX PECYPCOB;

BHOCHTB KOPPEKTHBEI B ICATE/IEHOCTD, OLICHUBATE COOTBETCTBHUE PE3YIIBTATOB
LEJIAM, OLICHUBATH PUCKH MMOCIEACTBUI NCATEIBHOCTH,

KOOPAUHHPOBATH ¥ BEIIOTHATE PA0OTY B YCIOBUAX PEATIBHOTO, BHPTYANBHOTO
1 KOMOHHHPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATh KPEATHUBHOE MBILUICHUE MPH PELICHHH KU3HEHHBIX TIPOOIEM.

2) 0a30BbIe HCCIEA0BATEIbCKHE NeiiCTBHSA:

BIIAJICTh HABBIKAMH YU€OHO-UCCIIEA0BATENBCKON H MPOEKTHOM NEATENBHOCTH,
HABBIKAMH  pa3pellieHud npoOiaeM, CNOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY NIOUCKY METOJIOB PELICHUS NPAKTHYECCKUX 334, IPUMEHEHUE)
Pa3IMYHBIX METOAOB MMO3HAHMNS,

OCYIIECTBIIATE PA3IMYHBIE BHIBI ACATCIBHOCTH IO [MOJYYEHHI) HOBOIO
3HAHUS, €r0 HMHTCPNPETALHHU, NPeoOpa3oBaHHI0O W MPUMEHCHHUIO B Pa3IHYHBIX
yueOHBIX CHUTyalusAx, B TOM YHCIE NPH CO3JAHHM YYCOHBIX H COLMAIBHBIX
[IPOEKTOB;

(opMHpOBaTh HAy4YHBIN TUI MBILUICHNUS, BIAACTh HAYYHOH TCPMHHOIOTHEH,
KJTFOYEBBIMU MTOHATHAMH U METOJAMH,

CTaBUTh M (QopMyIHpoBaTh COOCTBEHHBIC 3aJayH B 00pa30oBaTENIBLHOMN
OEATCIIBHOCTH U YKU3HEHHBIX CUTYALUAX,



BBIABIIATE TNPUYHHHO-CIECACTBEHHBIE CBA3M M AKTyaJU3HPOBaTH 3ajadvy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHs, HAXOIUTh ApTYMEHTHI /IS A0KA3aTENbCTBA CBOUX
YTBEPKACHHH, 331aBaTh MAapaMeTPhl H KPUTEPUH PELICHUS,

aHATU3UPOBaTh MONYYEHHBIE B XOJAE PEHICHUSA 3a7a4dl  Pe3yJbTarhl,
KPUTUYECKH OLEHUBATh UX JAOCTOBEPHOCTh, MPOTHOZUPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CHTYalMsM, OICHUBATH MPUOOPETEHHEIHN OIIBIT,

OCYLIECTB/IATE LIETICHANIPABICHHBIN TIOMCK TIEPEHOCa CPEACTB H CHOCOOOB
OCHCTBHS B MPOJeCCHOHANIBHYIO Cpeay,

YMETh NEPECHOCHTh 3HAHWSA B IMO3HABATENIEHYIO M TMPAKTHYCCKYI0 OONacTH
KH3HEIEATENIBHOCTH

YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX TPEAMETOB;

BBIIBUTaTh HOBBIC WJEH, NPEANararb OPUrHHAJIbHbIE TOAXOABI U PEIICHU,
CTAaBUTh NMPOOIEMBI U 33/1a9H1, JOMYCKAONINE ATbTEPHATUBHBIC PEIICHUS.

3) padoTa ¢ uadopmanmeii:

BJIAJECTh HABBIKAMH MOTYyYEeHUA WHPOPMALIMH H3 NCTOYHUKOB PA3HBIX THIIOB,
CAMOCTOSITENIbHO ~ OCYIUECTBNATH  TOWMCK, AaHaIM3, CUCTEMATH3AUHI0 |
HHTEPIPETaLnio MHGOPMALNH Pa3IMIHBIX BUIOB 1 GOPM NpeACTARNCHHUS,

cCO3JaBaTh TEKCTH B Pa3dIHYHBIX ¢opMaTax ¢ yU€TOM HA3HAYCHHS
uHpopMAllUN M  [ENCBOH AayAWTOPHH, BBIOMpas ONTHMAaJbHYK (opMmy
MpeICTABIECHUS 1 BU3YAIH3alHK;

OLEHHUBATH NOCTOBEPHOCTH, JIETHTHMHOCTE MH(POPMAINH, €€ COOTBETCTBHE
MPaBOBBIM M MOPAJIBHO-3THYECKHM HOPMaM;

UCMONIB30BATh  CPEACTBA HMH(POPMALIMOHHBIX W KOMMYHHKALIHOHHBIX
TEXHOJIOTHIf B PEILIEHHN KOTHHTUBHBIX, KOMMYHHKATUBHBIX H OPraHH3aLMOHHBIX
3a4a4 ¢ coOMmoaeHuEM TpeOOBAHUI YPrOHOMHUKH, TEXHHUKH O€30TIaCHOCTH, TUTHEHE,
pecypcocOepesken s, TPAaBOBBIX W STHUYECKUX HOPM, HOPM HH(OPMALHOHHOM
0€30MacHOCTH;

BIAJACTh  HABBHIKAMH  paclo3HaBaHMs M 3alIUTBl  HH(pOpPMALUH,
HH(POPMALIMOHHON 0€30MaCHOCTH JIHYHOCTH.

KoMMyHHKATHBHBIE YHHBEPCANbHbIE YHeOHbIC ACHCTBHA

1) obmenue:

OCYILECTBIIATH KOMMYHHKALIHH BO BeeX cepax KU3HH,

pacmo3HaBaTh HeBepOATbHbIE CpeAcTBa OOMIEHHS, MOHHMATh 3HAUCHHE
COLMAIBHBIX 3HAKOB, PAcTO3HABATh MPEANOCHUIKA KOHQMUKTHBIX CHTYaUWil H
CMAr4aTh KOHQIMKTHI,

BIAJICTh  Pa3sNU4YHBIMH  cnocoOamu  OOIIEHHS U B3aUMOACHCTBUA,
ApTYMEHTHPOBAHHO BECTH JANAJIOT, YMETh CMATYATh KOH(QINKTHEIE CHTYaLlUH;



PasBEPHYTO U JIOTHYHO HM3JaraTh CBOK TOYKY 3PEHHS C HCIONB30BAHHEM
A3BIKOBBIX CPEJCTB.

2) COBMeCTHas1 AeATEbHOCTD:

TIOHUMATE M HCIMOIB30BATE NMPEHUMYILECTBA KOMAHAHON H MHANBUAYAIBHOMI
paboTsI;

BBIOMpATh TEMATUKY W METOAbl COBMECTHBIX ACHCTBHI ¢ Yy4ETOM OOIIMX
HHTEPECOB U BOZMOYKHOCTEH KOKAOIO WICHA KOJUICKTHBA,

NPUHAMATD LUECIA  COBMECTHOW  ACATECIIBHOCTH, OPraHH3OBBIBATH W
KOOPAWHHUPOBATH JEWCTBUA IO WX OOCTIDKCHHIO. COCTABIATH IUIAH ACHCTBHIA,
pacmpeseniaTs poiad ¢ Yy49€TOM MHEHWH YYaCTHHUKOB, OOCYKAATh PE3YJIBTATHI
COBMECTHOH paboTHI,

OLICHUBATE KAYECTBO CBOETO BKIIAAA U KXKA0I0 YYaCTHHKA KOMaH/B! B 001t
pe3yabTaT Mo paspadOTaHHBIM KPHTEPHAM;

Npe/IaraTb HOBBIE IIPOEKTHI, OLEHHBATh HJAEH ¢ TO3HIHMU HOBH3HHI,
OPUTMHAIIBHOCTH, IPAKTHYECKON 3HAYHMOCTH,

OCYLIECTBIATE [MO3UTHBHOE CTPATErHYECKOE TIOBEACHWUE B  Pa3IHYHBIX
CHTYALUAX, IPOABIATE TBOPYECTBO U BOOOPAKEHUE, OBITh HHULIHATHBHEIM.

PeryisiTHBHBbIE YHHBEPCAJNbHbBIE YaeGHbIC TeHCTBHS

1) camoopranusauus:

CaMOCTOATENIBHO OCYINECTBIIATE TO3HABATE/IBHYI) ACATEBHOCTD, BBIABIIATH
nmpobeMBl, CTAaBUTh U (POPMYIIMPOBATE COOCTBEHHEBIC 3aJa4Yl B 00pa30BaTENbHOIM
NEATEIBHOCTH U JKU3HEHHBIX CUTYALUAX;

CaMOCTOATENIBHO COCTABJIATE TUIAH PEIICHUA POOIEMEI ¢ YIETOM UMEIOMMXCS
pecypcoB, COOCTBEHHBIX BOZMOKHOCTEH U IPEATIOUTEHUI;

JABaTh OLICHKY HOBBIM CUTYAIL[UsAM;

PacIupATh paMKH Y4EOHOTO IPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA,

J€NaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBRATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue,

OLEHHUBATH IPHOOPETEHHBII OTIBIT,

cnocodcTBOBaTh (POPMUPOBAHWIO M TPOSABICHUIO LIHPOKOH SPYAVLHH B
pasHBIX OOJacTAX 3HAHWH, I[MOCTOSHHO TIOBBIIIATH CBOHM 0Opa3oBaTeNbHBIN H
KYJIETYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

JABaTh OLCHKY HOBBIM CHTYALMAM, BHOCHUTH KOPPEKTHBBI B AEATCIIBHOCTD,
OLICHUBATE COOTBETCTBHE PE3YJIBTATOB LECIIAM;

BIAJCTh HABBIKAMH  TIO3HABATC/BHON  peuiekcHH KAk  OCO3HAHHSA
COBEPLIACMBIX JEHCTBHI W MBICIUTENBHBIX IMPOLECCOB, UX PE3YNBTAaTOB H



OCHOBAHUI, UCMOIB30BATh MPHEMBI peIeKCHH UL OLEHKH CHUTYallHH, BBIOOpa
BEPHOTO PEILEHHS,

OLICHUBATH PUCKHU U CBOEBPEMEHHO MPUHUMATE PELIEHHS N0 UX CHUXKCHUE,

NpPUHUMATh MOTHBBEl M aQpryMEHTHl APYrUX TpPH aHAIM3€ Pe3yIbTaToB
NEATETBHOCTH.

3) npHHATHSA ce0d H APYIHX:

NPUHAMATE Ce04, TOHUMAs CBOM HEAOCTATKH U AOCTOUHCTBA,

NPUHAMATE MOTHBBI M APryYMEHTBl APYTUX NPH AHANHM3E PE3YIIBTATOB
OEATETBHOCTH,

NPU3HABATH CBOE NMPABO W NPABO IPYTHUX HA OLIHOKY,

PasBUBATH CNOCOOHOCTE MOHUMATE MUP C MMO3UIMH APYIOrO YEIOBEKA.

NNPEAMETHBIE PE3YJIBTATDI

B mnpouecce u3ydeHHs Kypca MHPOPMATHKH yriyOnéHHOro ypoBHs ¢ 10
Kiacce oOydaromuMucs OyayT JOCTUTHYTHI CIeAYIOMNE PEAMETHBIC PE3YIbTATHI:

BIAJCHHE MPEACTABICHUSAMH O POJIM HHPOPMALMH W CBS3AHHBIX C HEH
MPOIECCOB B MPHPOAE, TEXHUKE M OOMIECTBE, MOHATHAMU «HH(pOpPMALUL,
«AH(POPMAIIMOHHBIH MPOLIECC)», KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBIY, «CHCTEMHBII
3pdexT», «<uHPOPMaAIIMOHHAA CHCTEMAY, «CUCTEMA YTIPABIICHHSY,

BIQJICHUE METOJAMH TOHCKa HH(popMaiMu B ceTH HHTEpHET, yMeHHe
KPUTHYECKH OLICHUBATh MH(POPMAIHIO, MONYYEHHYIO U3 ceTH MHTEpHET;

YMCHUE XapakTepu3oBaTb OOJIBIIME JAHHBIC, TPUBOIUTH TPUMEPEI
HCTOYHHKOB WX TIONYYCHHS W  HANPABJICHHS  MCIOJB30BAaHWS, YMEHHE
KIacCHUIUPOBATh OCHOBHBIC 33Ja4d AHAIW3a JAHHBIX (TIPOTHO3HPOBAHUE,
K1accuukanms, KIacTepu3anus, aHaJIM3 OTKJIOHECHMIA ), MOHUMATH
MOCIEOBATENBHOCTh PELICHHS 3a1a4 aHAIN3a JAHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OILIEHKA Ka4yeCcTBa MAAaHHBIX, BHIOOP W/WIH MOCTPOCHHE MOJCTH,
nmpeoOpa3oBaHNe JAHHBIX, BU3yanu3alusl JaHHBIX, HHTEPIIPETAIs PE3YJILTaTOB,

NOHMMAaHNE OCHOBHBIX TPHHIMIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHHA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOHJIBHBIX KOMTBIOTEPOB, TEHACHIINN pa3BUTHS
KOMITBIOTEPHEIX TEXHOJIOTHIA,

BIaJEHHE HABBIKAMH PalOTHl ¢ OMEPALMOHHBEIMH CHCTEMAMM, OCHOBHBIMH
BHJAMH IPOrPaMMHOTO 00eCIICUeHH AJIA PeIIeHUs y4eOHBIX 3a4a4 110 BEIOpaHHOH
CIIELHATH3ALNH;

HAJTNYKE TIPEICTABICHHH O KOMITBIOTEPHBIX CETAX U HX POJIH B COBPEMEHHOM
Mupe, 0 6a30BBIX MPUHLIMIIAX OPraHH3alHN U (PYHKIHOHHPOBAHUA KOMITBIOTEPHBIX
ceTeit, 00 oOwmwux npHHUMNAX pa3paboTkH M (PYHKUMOHHPOBAHUA MHTEPHET-
MIPUJIOKEHMIA,



NIOHHMaHHE YIpo3 HHPOPMALMOHHOM 0€30MacHOCTH, HCIOIB30BAHHE METO/IOB
H CPEICTB MPOTHBOACHCTBHA 3THM YyrposaMm, COOMIOAEHHE MEp O€30MacHOCTH,
MPEAOTBPALIAKIINX HE3aKOHHOE PaCTpPOCTPAHEHHE TNEPCOHANBHBIX JAaHHBIX,
COONMOiIcHHE TpeOOBaHHH TEXHMKH O€30NMacHOCTH M TCHIHEHBl MpH padoTe ¢
KOMIIBEOTEPAMH M JAPYTUMH KOMIOHEHTAMHU LIU(POBOr0 OKPYKECHHH, MOHHUMAHHUE
MPaBOBBIX OCHOB HCTIONB30BAHKS KOMITBIOTEPHBIX MPOrpaMm, 6a3 JaHHBIX H pabOTHI
B ceTU MIHTEpHET;

NOHUMAHUE OCHOBHBIX TPHHLUMIIOB JUCKPETH3ALUWH PA3WYHBIX BHAOB
HHPOPMALMM, YMEHHE ONpPEIenATh HHPOPMALUMOHHBIH OOBEM TEKCTOBBIX,
rpaduuecKknx M 3BYKOBBIX JAHHBIX TIPH 3aJaHHBIX TApaMeTpax AWCKPETU3ALHH,
YMEHHUE ONPEACIIATE CPEAHIOK CKOPOCTE MEPEAAYU JAHHBIX, OLICHUBATH U3MEHEHHUE
BPEMEHH Mepefayd Npd HM3MEHEHHH HH(POPMAIHOHHOTO O0BEMAa MAHHBIX H
XAPaKTEPUCTHK KaHANA CBS3H,

YMEHHE HCMONB30BaTh NpH PELICHHU 3a]a4 CBOICTBA MO3UIMOHHON 3alMUCH
4UCENl, AITOPUTMA TIOCTPOCHHA 3AMUCH YHCTA B MO3HLMOHHON CUCTEME CUHCIICHHS
C 3aJaHHBIM OCHOBAaHMEM M MOCTPOCHUA YHCIA MO CTPOKE, CoAepyKallcii 3ammuch
3TOTO YHCIIA B MO3ULMOHHON CUCTEME CUHCIICHUA C 3aJAHHBIM OCHOBAHNEM, YMEHHE
BBITIOJIHATE APHPMETUYICCKHE OTICPALIMN B MO3ULHOHHBIX CHCTEMAX CUHCIICHUS,

YMCHHE BBIMONHATE NPECOOPA30BAHUS JTOTHYECKUX BBIPAKCHUH, UCTIONB3YA
3aKOHBI anreOpbl JIOTHMKH, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKCHHUE B
JU3BbIOHKTHBHOH U KOHBIOHKTHBHOH HOPMAJIBHBIX (JOPMax MO 3aJaHHOH TaONuIle
HUCTHHHOCTH, HMCCIEA0OBATh OOJNACTh MCTHHHOCTH BBICKA3BIBAHHUSA, COJAEPKALLETO
MEPEMEHHBIE, PELIATH HECIOKHBIE IOTHYECKHE YPABHEHUS M CUCTEMBI YPaBHEHUI,

NOHUMaHHE Oa30BBIX AJTOPUTMOB OOPaOOTKM YHCJIOBOH M TEKCTOBOH
HHPOPMALIUK (3aMUCh YHCEN B MO3ULHOHHONH CHCTEME CUHCIICHWSA, HAXOMKICHHE
BCEX MPOCTHIX YHCEN B 32JaHHOM AMANa3zoHe, 00paboTka MHOTOPA3PAOHBIX LEITBIX
YUCEIl, AHAJIW3 CUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB MOUCKA U COPTHPOBKH,
YMEHHE OMpEACNATh CIOKHOCTh HM3YYaeMBIX B Kypce Oa30BBHIX aITOPUTMOB
(CYMMHpOBAaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MaccuBa, MNEpeOOpHBIE
AJITOPUTMBI, TBOUYHBII TMOUCK) U MPUBOAUTE MPUMEPHI HECKOIBKHX aJTOPHTMOB
pa3HOM CIIOKHOCTH 1S PELICHNS OAHOM 3a0a4H,

BIAJICHHE YHUBEPCATBHBIM S3BIKOM MPOrPaMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeactaBieHdsMH O Oa30BBIX THUNAX MAHHBIX H
CTPYKTYypax JaHHBIX, YMEHHME HCIOJBb30BATh OCHOBHBIC  YIIPABIAIOLINE
KOHCTPYKIIUH, YMEHHE OCYIUECTBIATh AHAU3 MPEUIOKEHHONH MPOrpaMMBbL;
OTIPEJENIATh Pe3yabTaThl PaboTHl MPOrpaMMBl MPH 3aHAHHBIX HCXOAHBIX JAHHBIX,
OTIPEJENIATh, MMPH KAKUX HCXOAHBIX AAHHBIX BO3MOYKHO TIONYYCHHE YKA3aHHBIX
pe3yJIbTaTOB, BBIABIATE JAHHBIC, KOTOPHIE MOIYT TPHBECTH K owHOKe B padoTe
MPOTPaMMBIL, POPMYIMPOBATH NMPEIOKEHHUA TI0 YIYUIIEHUIO MPOrPaMMHOTO KOJA;



YMEHHE CO3/JaBaTh CTPYKTYPUPOBAHHBIC TEKCTOBHIE JOKYMEHTHl U
JEMOHCTPALMOHHBIE MATEPHAIB] ¢ HCIIOIB30BAHHEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U OOJIAUHBIX CEPBHUCOB,

YMEHHE UCTIONB30BATh NEKTPOHHBIE TaOIHULIBI VT aHATN3a, IPEICTaBICHH |
00pa0oTKH AaHHBIX (BKIIOYAs BBYHCICHHE CYMMBI, CPEIHETO apH(PMETHYECKOTO,
HAauOONBIIEr0 M HAMMCHBIIETO 3HAYCHWH, PpEIICHHWE YpaBHCHWH, BBIOOD
ONTUMANIBHOTO  pelIeHHud, noadop JIMHUW  TPeHAa, PpEIICHHEe  3a4ad
[IPOTHO3HPOBAHUA ).

B npouecce u3yuyeHus Kypca WHPOPMATHKA yriayOnéHHOro ypoBHs ¢ 11
Kiacce obydaromuMucs Oy IyT JOCTUTHYTHI CIeAYIOMNE PEAMETHBIE PE3YIbTATHI:

YMEHHE CTPOUTH HEPABHOMEPHBIE KOMABI, JOMYCKAKIIUE OJHO3HAYHOE
NEKOJUPOBAHUE COOOIIEHUH (MPEPUKCHBIE KOABL), UCHOJB30BATh MPOCTEHINNE
KOJbl, KOTOPHIE MO3BOJIAIOT OOHAPY>KUBATh U UCIPABIATH OMIMOKU MpHU Mepeaade
JAHHBIX, CTPOUTH KOJ, 0OECHEYMBAIOIINI HAMMEHBIIYIO BO3MOXHYI) CPEIHION
IJIAHY COOOMICHHS TPH H3BECTHOH YacTOTE CHUMBOJOB, MOSCHATH MPHHLUIBL
paGoTEl IPOCTHIX ANTOPHTMOB CKATHS JAHHBIX;

YMEHHE pEIlaTh ANTOPHTMHUYCCKHE 3a0a4d, CBA3AHHBIC C aHAIHU30M rpados
(3a1a9M MOCTPOCHUA ONTUMANIBHOTO TIYTH MEKAY BEPIIHHAMHU rpada, OnpeacieHus
KOTMYECTBA PA3NIMYHBIX TyTeH MEKAY BEPIIMHAMH  OPHCHTHPOBAHHOTO
ALUKIINYIECKOT0 rpagda), yMEHHE HCIIOAB30BATh AEPEBbs [TPU AHATIH3E U OCTPOCHUH
KOJIOB U JJ TPEACTARICHUS apu(METHUECKHX BBIPAKEHUH, MPH PEelICHUN 337a4
MOUCKA U COPTUPOBKU, YMEHHE CTPOUTH ACPEBO UTPHL MO 3aJaHHOMY aJITOPUTMY,
pazpabarbiBaTh H OOOCHOBBIBATE BEIUTPHIIHYIO CTPATETHIO UTPHI;

YMEHHE pa3pabaThiBaTh U pealM30BBIBATH B BHJE MNporpaMM Oa3oBhIE
AITOPUTMBI, YMCHUE HCIIONB30BaTh B MPOrPaMMax AAHHBIC PA3IMYHBIX THIIOB ¢
y4ETOM OTPAHMYCHHN HA OWANA30H UX BO3MOJKHBIX 3HAYCHWIA, MPHMECHATH MPH
PEIICHUH 3aJa4 CTPYKTYPBI JAHHBIX (CIHCKH, CJIOBAPH, CTEKH, OYEPEAH, JEPEBbA),
HCTIONIB30BaTE  0a30BBIC ONMEpPALMH CO CTPYKTYPAMH JAHHBIX, IPUMCHSTH
CTaHAAPTHBIE H COOCTBEHHBIC NOANPOTPAMMEI T 00PabOTKH YHUCIOBBIX JAHHBIX U
CHMBOJIBHBIX CTPOK, HCHONB30BaTh MpH pa3padoTke mporpaMm OHOMHOTEKH
MOAMPOTPaMM, 3HATh (PYHKIIMOHAJNBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIBHBIX
CPEACTB cpensl pa3paloTKH, YMEHHE HCTIONB30BaTh CPEICTBA OTIAKH MPOrPaMM B
CpeJie MPOrpaMMHPOBaHNS, YMEHHE JOKYMEHTUPOBATE MPOTPaMMBI;

YMEHHME CO3JaBaTh BEO-CTPAHULIBI;

BJIQJICHUE OCHOBHBIMH CBEICHHUAMH O 0a3ax JaHHBIX, HX CTPYKTYPE, CPEACTBAX
CO3OaHuA ¥ paboTBHl ¢ HHUMH, YMEHHE HCIOJB30BaTh TaOMUUHBIEC (PENALMOHHEIC)
0a3pl JAaHHBIX (COCTaBJIATDH 3alpochl B 0a3ax JAHHBIX, BBHIIOIHATE COPTHPOBKY M
MOMCK 3anmceii B 0a3¢ JAaHHBIX, HAMOJMHATH pa3paboTaHHYK 0a3y JAHHBIX) H
CIIPABOYHBIE CHCTEMEL,



YMEHHE HCTIOTB30BATh KOMNBHTEPHO-MATEMAaTHUCCKUE MOJICNH IS aHAIHM3a
O00BEKTOB U MPOLECCOB. (POPMYNHPOBATH LIEJb MOACTHPOBAHN, BHITIOHATE AHATH3
pe3yabTaTOB, MOJYUYEHHBIX B XOJA€ MOACTHPOBAaHHUSA, OLEHHUBATH COOTBETCTBHE
MOAETH MOJACIUPYEMOMY OOBEKTY WIM TPOIECCY, NPEACTABIATh PE3YJIBTATHI
MOACTINPOBAHUA B HAIVIAIAHOM BHAC,

YMEHUE OPraHH30BBIBATH JIMYHOS HHPOPMALMOHHOE TIPOCTPAHCTBO C
HCIOJIb30BAHHEM PA3IHYHBIX CPEACTB LMPPOBBIX TEXHONIOrHH, MOHHUMAHUE
BO3MOXKHOCTECH LMGPOBEIX CEPBHCOB TOCYJAPCTBEHHBIX VYCIYTr, LH(POBHIX
o0pa3oBaTeNnbHBIX CEPBUCOB,

NOHUMAaHUC OCHOBHBIX NIPHHIMIIOB pa60TbI, BO3MOKHOCTEH H OIrpaHU4CHUA
MPUMEHEHHUS TEXHONOTUH HCKYCCTBEHHOTO HHTEIUIEKTAa B PaslUYHBIX O0JIACTSX,
HaMM4YUe TpPEACTABICHUI O Kpyre pemaeMelX 3a1ad MAaIIHHHOTO OOyYeHHA
(pacmo3HaBaHWA, KJIACCH(UKAIMU U MPOrHO3HMPOBAHNS) HANIMYME MPEACTABICHUIA
00  HCMONB30BAHMK  HMH(POPMAILMOHHBIX  TEXHOJOrH B Pa3NMUHBIX
npodeCcCHOHANBHBIX cdepax.



TEMATHYECKOE INTAHHPOBAHHUE

10 KITIACC
KonngectBo yacop DNEeKTPOHHbIE
HanmeHoBaHHe pa3nenioB H TeM uHppoBbIe
Ne o/m P Kontpoabuble | IIpakTHueckne (undp )
NporpaMmbl Bcero o0pasoBaTelibHbIe
patoThI padoThb
pecypebl
Pazpen 1. Ilndporas rpamoTHOCTD
11 KoMnbioTep - yHHBEpCcaNbHOE YCTPOHCTBO 6
' 06paboTKH JAHHBIX
1.2 [MporpammHoe obecneveHue 6
13 KoMnbroTepHble ceTu 5
14 HupopMaHoHHas Ge30MacHOCTh 2
Hroro no pazneny 24
Pazaen 2. TeopeTHyecKkHe 0CHOBbI HH(POPMATHKHA
21 [IpencraBneHne MHGOpMALIUKU B 19 5
KOMITBIOTEPE
22 OcHoOBBI anreGpbl JIOTHKH 14 1
2.3 KommneroTepHas apupmernxa 7 1
Hroro no pazneny 40
Pazaen 3. AAropuTMbl H NPOrpaMMHPOBAHHE
3.1 BeeneHue B nporpaMMHpPOBaHHE 16 0.5
3.2 BcenomorarenbHbIe anropuTMbl 2
33 YucaeHHble METOABI 3
3.4 ANropuTMbl 0GpaboTKH CUMBOJIBHBIX 5 i

JaHHbIX




3.5 Anroputmbl 00paboTKH MaCCUBOB 10 35
Hroro no pasneny 44
Paszaen 4. HndopMannoHHble TEXHOJNONHH
4.1 O6paboTka TeKCTOBBIX AOKYMEHTOB 6 2.5
42 AHanu3 JaHHBIX 8 3
Hroro no pazaeny 14
PesepsHoe Bpems 14
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136 215




11 KIACC

Konnuecrro uacos DNEKTPOHHDbIE
HanmenoBaHne pa3faenios H Tem (uudgposnie)
Ne n/m Konrponbubie | IIpakruueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThi padoThI
pecypent
Pazagen 1. TeopeTnuyeckue 0CHOBbLI HH(POPMATHKA
11 Hudopmanms 1 HHGOPMALHOHHBIE 10 ” 5
NPOLIECCHI
12 MogpenupoBaHue 8 2
Hroro no pazpeny 18
Pazgen 2. ANropuTMbI H NPOrpaMMHpPOBaHHE
2.1 DE€MEHThI TEOPHH aNITOPUTMOB 6 1
22 AJITOPHTMBI U CTPYKTYPbI JAHHBIX 28 10
’3 OCHOBBI 0OBEKTHO-OPHEHTHPOBAHHOTO 16 45
NPOrpaMMHpPOBAHHA
Hroro no pazaeny 50
Pasnen 3. HndopManHOHHBIC TEXHOMIOMHH
31 KoMmbrorepHo-MaTeMaTyeckoe g 5
) MOZEHPOBaHUe
32 Basel naHHBIX 10 4
3.3 Beb-caiiTsl 14 4
34 KoMnbrotepHas rpaduka 35
3.5 3D-MonenupoBaHue 3
Hroro no pasneny 48




PesepBHOe BpeMs

20

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE INTAHHPOBAHHE

10 KITIACC
KonuvecTBo Yacos DNeKTPOHHDbIE
Ne Harta nugppoBble
n/n Tewa ypoxa Beero Kontponsurie | IpakTnieckne H3YUeHHA odpa3oBaTelbHble
patoTbI padoTbl
pecypebl
TpeGoBaHus TeXHUKH 0€30MACHOCTH H 01.09 —04.09
I TUrHEHB! MpU paboTe ¢ KOMMbIOTEPAMH ]
H JIPYrHMH KOMIOHEHTaMU HU(pPOBOro
OKPY KEHHA
5 IMpuHimne! paboThl KOMIBIOTEPOB U 1 01.09 - 04.09
KOMITBKOTEPHBIX CHCTEM
3 OOMeH JaHHBIMU ¢ IOMOIIBIO LIKH, . 01.09 - 04.09
KoHTposnepbl BHEWHHX YCTPOICTB
4 ABTOMaTHYECKOE BBIMONHEHHE 1 01.09 —04.09
NpOrpaMMBbl MPOLIECCOPOM
OnepaTuBHasi, NOCTOAHHASA H 07.09-11.09
5 JAONTOBPEMEHHAs MAMSATD. 1
KoHTponnepe! BHEIIHHX YCTPOHCTB.
IMpsmoii mocTyn k namATH
6 CoBpeMeHHbIe KOMTBIOTEPHBIE 1 07.09-11.09
TEXHOJIOTUH
IIporpamMHoe obecneueHne 07.09-11.09
7 KOMIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM 1

1 MOOHJIBHBIX YCTPOHCTB




CucreMHOe mporpaMMHOe
obecneueHne. OnepaLHOHHbIE
CHCTEMBbI

07.09-11.09

Yrunutel. JlpaliBepsl yCTPOICTB.
INapanienbHOe MPOrPaMMHPOBAHNE

14.09 - 18.09

10

Huctannauus U AeHHCTALIALNA
nporpaMMHOroO ofecneueHus

14.09 - 18.09

11

daiinosbie cuctemMsl. ITpuHLMIBL
pa3MeIeHHs H HMEHOBAHU: (painos B
nonrospemeHnoi namaru. IlabnoHs!
IU OTHCAHUs rpyni (aiiios

14.09 - 18.09

12

3axoHOAATENLCTRO POCCHIICKONM
denepaunu B 06NaCTH MPOrpPaMMHOTO
ofecrieyeHrs H AaHHBIX

14.09 - 18.09

HpPIHLlPIl'[bI MOCTPOCHHA H annapaTHbIC
KOMITOHCHTBI KOMITBIOTCPHBIX ceTeH.
Cerepble MPOTOKOJIbI

21.09-25.09

14

Cers Unrepuer

21.09-25.09

15

Paspenenne IP-cern Ha noaceTH ¢
MOMOIIBI) MAaCOK MOACeTeN

21.09-25.09

16

CeteBoe aIMHHUCTPUPOBAHHE

21.09-25.09

17

Bunel nesrensHocTH B cetu HHTEpHET.
Cepsucel HHTepHeTA.
locynapcTBeHHBIE 3JIGKTPOHHBIE
CEePBHUCH] H YCJIYTH

2809 -02.10

18

HudopmaunonHas 0e30MacHOCTD

28.09-03.10

19

BpenoHocHbIe MporpaMMHOe
obecrnedyeHre U MeToAbl COPEOBI C HUM

28.09-03.10




20

ITpakT4eckas paboTta Mo TeMe
" AHTHBHPYCHBIE NIPOTPaMMBbI”

28.09-03.10

21

Opranuszanus THUHOrO apxuBa
uHpopmamuu. PesepsHoe
xomuposaHue. [TaponabHas 3ammra
apxuBa

05.10-09.10

22

IugpopaHne AaHHBIX

05.10-09.10

Anropurm mudposanusa RSA.
Creranorpadus

05.10-09.10

24

IMpaxTuueckas pabora no Teme
"[Mudppopanue naHHBIX"

05.10-09.10

25

Hudopmaums, faHHBIE H 3HAHUA.
HH$popMaLHOHHBIE MTPOLIECCHI B
NpHpoZe, TEXHUKe U 00LIecTBe

12.10-16.10

26

HenpepbiBHBIE U THCKPETHbBIE
BeIM4YHHBI U cHrHaibl. HeobxoaumocTs
AUCKpeTH3alH HHPOpMaLIHH,
NpEeIHA3HAYEHHON Ui XPaHeHHS],
nepenaqu u 06padboTku B LHGPOBLIX
cHCTEeMaX

12.10-16.10

27

JBoHYHOE KOOHPOBaHHE.
PaBHOMEpHbIE 1 HEpaBHOMEPHbIE
koabl. JekogHpoBaHHE COOOLIEHHIA,
3aMMCAHHBIX C MOMOILLBIO
HEPaBHOMEPHDLIX KOAOB

12.10-16.10

28

Yenosue ®ano. Ilocrpoenue
O HO3HAYHO AEKOAHUPYEMBIX KOIOB C

12.10-16.10




nomoubio aepera. I'pad An. A.
Mapkosa

EnuHunb! H3MepeHusa KOMH4eCTBa 19.10 -23.10
29 uHdpopmanuu. AndaBUTHBIH MOAXOA K
OLIEHKE KOJIHYeCcTBa HH(POpMaLH
30 CucTeMbl cHUCIEHHA 19.10-23.10
31 IlepeBon 4ucen U3 OOHON CHCTEMbI 19.10-23.10
CUHCJIEHHS B IPYTYIO
JIBon4Has1, BOCbMEPUYHAS H 19.10-23.10
32 IIECTHAALATEPHUHASA CHCTEMbI
CHHCJIEHHS], CBSI3b MEXAY HUMHU
JBou4Has, BOCbMepUYHAas H 05.11-06.11
33 LiecTHaguaTepu4Has CUCTEMBI
CUMCIEHHS, CBS3b MEeXXAY HUMHU
JIBon4Has1, BOCbMEPUYHAS H 05.11 -06.11
34 IIECTHAALATEPHUHASA CHCTEMbI
CHHCJIEHHS], CBS3b MEXY HUMH
35 Apudmernueckue onepaLHu B 0511 -06.11
MNO3HIIMOHHBIX CHCTEMAaX CHHCISHHA
36 TpoudHas ypapHOBeLIeHHAs CHCTEMA 05.11-06.11
CYHMCJICHHS
37 JIBOUYHO-€CATUYHAS CHCTEMA 0911 -13.11
CHHCJICHHS
38 Konuposanue TeKCTOB 09.11 -13.11
39 PactpoBoe komHpoBaHHe U300paXKeHuit 09.11 -13.11
IIpakTuyeckas paboTta no TeMe 09.11 -13.11
40 " Muckperusaiys rpaduieckoit

uHpopmanuu"




41

LIseroBbie Monenu. BektopHoe
koaupoBaHue. Popmatel (ainos.
TpéxmepHas rpaduxa. @paxranbHas

rpaduxa

16.11 -20.11

42

Komuposanue 3Byka. Oneska
HHDOPMALMOHHOTO 00BbEMA 3BYKOBBIX
JaHHBIX NPH 3aaHHBIX 4aCTOTE
AHCKPETH3aLMH U Pa3psaHOCTH
KOAHPOBaHHS

16.11 -20.11

ITpakTuueckas paboTa no Teme
" HUCKpeTH3aLHs 3BYKOBOIA
uHpopmanun"

16.11 -20.11

44

OcHoBbI anreOphl JOTHKH

16.11 -20.11

45

Jloruueckue onepauyu. TaGmauubl
HCTUHHOCTH

23.11-27.11

46

Jlornyeckue BuipaskeHus. Jlorudeckue
TOXKOECTBa. JIOKa3aTENbCTBO
JIOTHYECKUX TOXAECTB ¢ MOMOLIBIO
TabJIMI HICTUHHOCTH

23.11-27.11

47

IMpakTuueckas pabora no Teme
«ITocTpoeHue u aHamH3 TabIHL
HCTHHHOCTH B TaOJIHYHOM
npoLeccope»

2311 -27.11

48

Jloruyeckue oncpauri U ornepaluu
Haa MHOXECTBaMH

23.11-27.11

49

Jlornueckue onepanyu U ONepanu
HaJ| MHOXECTBAMH

30.11-04.12




50

3aKoHbI anreGpbl JOTHKH.
JKBHUBAJICHTHBIE NPeOOPa3OBaHUA
JIOTHY€CKHUX BBIPAXKEHUH

30.11-04.12

51

Jloruveckue ypaBHeHH U CHCTEMBbI
YPaBHEHUH

30.11-04.12

52

Jloruyeckue GpyHKUHU. 3aBHCUMOCTh
KOJIHYECTBA BO3MOYHBIX JIOTHUECKHX
(bYHKUMH OT KOJMYECTBA apryMEHTOB.
[TonHble CUCTEMBI JJOTHYECKUX
(byHKUMH

30.11-04.12

53

KanoHu4eckue GopMe! JIOTHYECKHX
BeIpaxxeHHi. COBEPIICHHbIE
AM3BIOHKTHBHBIE 1 KOHBKOHKTHBHBIE
HOPMaJbHbIE (HOPMBI, AIrOPHTMBI HX
NOCTPOeHUA MO TabHLEe HCTHHHOCTH

07.12-11.12

54

Jloruyeckme 3JeMEHThI B COCTaBe
KOMITBIOTEPA

07.12-11.12

55

Tpurrep. Cymmarop.
MHoropa3panHblil CyMMaTOp

07.12-11.12

56

ITocTpoeHne ¢xeM Ha JIOTH4eCKHX
3JIEMEHTAX. 3aIHCh JIOTHYECKOrO
BBIPAXKEHHA 10 JIOTHYECKOH CXxeme

07.12-11.12

57

MI/IKpOCXCMbI H TEXHOJIOrua ux
NpOH3BOACTBA

1412 -18.12

58

[NMpencraBaeHne LEbIX YHCEN B
NaMsATH KOMNBIOTEpa. OTpaHH4YeHHOCTD
AHara3zoHa 41ucea l'IpI/I Or‘paHH'-leHI/IH

1412 -18.12




KOJH4YecTBa paspanos. Ilepenonnenne
pa3pAnHOH CETKH

59

be33HaKOBbBIE H 3HAKOBBIC AHHBIE.
3HakoBbIil OuT. JIBOMUHBIH
JOTIQIHHTENBHbBIN KOJ| OTPHULATENBHBIX
quCe

1412 -18.12

60

IToOuTOBBIE TOTHUECKHE ONIepaLHHL.
Jloruyeckuii, apppMeTHUSCKUH 1
LUUKIW4ECKUH COBUTH

1412 - 18.12

61

[Tn¢dpopanne ¢ NOMOLIBK MOOUTOBOI
onepaimy «uckiryarmee NIy

21.12-25.12

62

Hpe,IlCTaBJ'IeHHe U XpaHEHHUE B [TAMATH
KOMITBIOTEPA BEIWCCTBCHHBIX YHCEI

21.12-25.12

63

BrinonHeHue onepauuii ¢
BELLECTBEHHBIMH YHCIAMH,
HaKOIUIeHHe OHOOK MpH
BBIYHCIICHHUAX

21.12-25.12

64

IMpakTuueckas pabora no Teme
«3yueHne nopaspsaaHOro MallMHHOTO
NpeacTaBICHUA LEJIbIX H
BCILECCTBCHHBIX YHCE»

21.12-25.12

65

AHanus aJIroOpuTMOB

28.12-30.12

66

3Tanel peleHHs 3a1a4 Ha
KOMIBIOTEPe. THCTpyMeHTAIbHEIE
CPencTBa: TPAHCIATOP, OTIIAAUHK,
npoGHINPOBILHK

28.12-30.12

67

Cpena nporpaMMHpPOBAHHSI.
KoMmnuisiums 1 MHTEpIpeTanus

28.12 -30.12




nporpamMm. BHpTyalbHble MallHHbI,
HurerpuposaHHas cpena pa3padoTku

68 MeToab! OTAaAKH NPOrPaMM 1 2812 -30.12
69 Tunel nepeMeHHBIX B S3bIKE 1 11.01 -15.01
NpOrpaMMHPOBAHUSA
70 ObpaboTka uenbix Ynucen 1 11.01-15.01
71 O6paboTka BEIECTBEHHBIX YHCEI 1 11.01 -15.01
72 CayuaiiHbie H CEBAOCTyYaHHbIE YHCIA 1 11.01 -15.01
73 BerBnenus. CioxHbIe yCJIOBUA 1 18.01 —22.01
74 LIuknel ¢ ycnoBuem 1 18.01 —22.01
[Mukbl 0 NepeMeHHOMN. 18.01 —22.01
75 B3anM03aMeHseMOCTb Pa3IHYHBIX 1
BH/IOB LIHKJIOB
26 O6paloTka HaTYpaIbHBIX YHCEN C ] 18.01 —22.01
HCIMOJNIb30BaHHEM LIHKJIOB
HaxoxneHue BceX MpOCTHIX YKUCe B 25.01 —29.01
77 3agaHHOM auanasone [IpaxTuueckas 1 0.5
pabora mo teme «Pemenue 3anau
METOAOM nepedopay
78 HuBapuaHT nukia 1 25.01 -29.01
79 JIOKyMEHTHPOBAaHHE NPOrpaMM 1 25.01 -29.01
20 O6pafoTka JaHHBIX, XPAHALIMXCSH B ] 25.01 -29.01
atinax
81 Pa3buenne 331a4n HA OA3A0a4YH 1 01.02 - 05.02
Hcnonb3opaHue CTaHIapTHOM 01.02 -05.02
82 6ubnUoTeKH A3bIKa 1

nporpaMMHpOBaHHA. IMoaxnioueHue




6ubnuorek NoanporpaMm CTOPOHHUX
NPOU3BOAUTENICH

%3 IMoanporpamMme! (NpoLEeaypsI U 01.02 - 05.02
byHKIHH)

84 IMoanporpamMMel (MpoLenypsl U 01.02 -05.02
(hyHKLIMH)

85 IIpakTuyeckas pabora no Teme 08.02-12.02
"Paspaborka noanporpamm”
Pexypcusi. PekypcusHbie 00BeKThI 08.02 -12.02

%6 (dppakTtaner). PexypcruBHbIe NpoLEeayphI
u ynxkuuy. Mcnonp3oBaHue creka Juis
OpPraHH3alH PEKYPCHBHBIX BbI3OBOB

87 [IpakTudeckas paboTta no Teme 08.02-12.02
"PexypCHBHBIE MOATIPOrpaMMbl”

%8 MonypHeIH NPUHLMI NOCTPOSHHS 08.02 - 12.02
nporpamMm

89 YucaeHHbIE METOIBI 15.02 -19.02

90 IIpaxkTuyeckas paboTta no Teme 15.02 -19.02
«YucneHHoe pelieHne ypaBHEHHI»

o1 Hcnonb3oBaHue AHCKPETH3ALHN B 15.02 -19.02
BBIYHCJIHTENIBHBIX 3a1a4ax
IMpaxTuyeckas pabora no Teme 1502 -19.02

92 «ITpubarxEHHOE BBIMHCIIEHHE [IHH
KPHBBIX U Iuiomanei guryp»

93 IIpakTudeckas pabota no teme «IToHck 22.02-26.02
MakcHMyMa (MHHHMYMa) (hYHKLIUH»

04 O6paboTka CHMBONIBHBIX NaHHBIX. 2202 -26.02

Anroputmsl 00pabOTKH CHMBOJIBHBIX




CTPOK: MOACYET KONHYECTBA
NOABJICHHH CHMBOJIA B CTPOKE

95

Anropurmbl 00paboTKH CHMBOJIBHBIX
CTPOK: pa3OHeHHe CTPOKH Ha CJIOBA IO
npoOeNbHBIM CHMBOJIAM

22.02 -26.02

96

AnroputMbl 00paboTKH CUMBOJbHBIX
CTPOK: NMOMCK MOACTPOKH BHYTPH
IaHHOH CTPOKH, 3aMEHa HallAeHHOH
NOICTPOKH Ha APYTYIO CTPOKY

22.02 -26.02

97

IMpaxTuueckas pabora no Teme
"ObpaboTka CTPOK ¢ HCMOIBb30BAHHEM
yHknuii crangapTHOI 6ubnuoTekn
A3bIKA NPOrPaMMUPOBAHHA"

01.03 -05.03

98

l"eHepaLmﬂ CJIOB B 3aJaHHOM ambaBm'e

01.03 - 05.03

99

MaccHBbI 1 MOCIEN0BATENbHOCTH
yucen. [IpakTudeckas pabora no reme
"3arnonHeHHe MaccuBa"

0.5

01.03 —05.03

100

O6001LIEHHBIE XaPAKTePHCTHKH
MacCcHBa

01.03 - 05.03

101

JIMHEHHBIH MOUCK 3aJaHHOTO 3HAYCHHS
B Maccuse. IIpakTuueckas pabota no
teMe "JInHeHHBIH MOKMCK 3aHaHHOTO
3Ha4YeHHs B MaccHBe"

0.5

09.03 —12.03

102

IMpakTuueckas pabora no teme "INonck
MHHUMAJIBHOTO (MaKCHMAIBHOTO)
3J€MEHTa B YHCJIOBOM MaccHBe"

09.03 -12.03

103

CopTupoBKa OJTHOMEPHOIO MaCCHBA.
IIpocTeie METOABI COPTHPOBKH.

0.5

09.03 -12.03




ITpakT4eckas paboTta Mo TeMe
"TIpocThie METOABI COPTHPOBKH
MaccHBa"

Copruposka cnusinueM. bricrpas 09.03 -12.03
104 COpPTHPOBKA MacCHBa (aNropuT™M 1 0.5

QuickSort). ITpaktuueckas pabora no

teMe "bricTpas copTHpoBKa MaccHBa"

JBOWYHbBII MOUCK B OTCOPTUPOBAHHOM 15.03 - 19.03
105 maccube. [IpakTuueckas paboTa mo 1 0.5

Teme "JIBOMYHBII MOUCK"
106 JIByMepHBIE MACCHBBI {MATPHLIbI) 1 15.03 - 19.03
107 Anroputmel 06paboTKH MaTpHI 1 1503 -19.03
108 Peluenue 3agay ananusa JaHHBIX 1 15.03 - 19.03
109 CpencTra TeKCTOBOTO MpoLeccopa 1 22.03 -26.03
110 KomnbroTepHast BEPCTKA TEKCTa 1 22.03 -26.03

[IpakTuyeckas paboTta no Teme 22.03 -26.03
111 "BépcTka JOKYMEHTOB ¢ 1 1

MaTeMaTHYECKUMH popmyaaMu”
112 HMHCTpYyMEeHTBI peleH3HpOBaHA 1 22.03 -26.03
13 IMpakTuueckas pabora no Teme 1 ) 05.04 - 09.04

"MHOrocTpaHH4YHbBIE JOKYMEHTbI"

Ob6naunble cepBuchl. KoqnekTusHas 05.04 —09.04
114 pabota ¢ nokymeHTaMu. IIpakTHUYeckas 1 0.5

paGota mo reMe "KonnekTHBHas

paGota ¢ nokyMmeHTaMu"
115 AHanu3 naHHbIX. boablune naHHbIe 1 05.04 - 09.04
116 MamnnHoe 00y4eHne 1 05.04 — 09.04




117

AHaNH3 JAHHBIX ¢ MOMOILbIO
3JEKTPOHHBIX TaOJIHL]

12.04 - 16.04

118

IMpaxTuueckas pabora no Teme
"AHaNH3 JAHHBIX ¢ HOMOLIBI
3JeKTPOHHBIX TabmuL"

12.04 - 16.04

119

IMocTpoenue rpadgukon GyHKLMIA.
[IpakTuueckas paboTa o Teme
"HarnsaHoe rpeacTaBieHHe
pe3yJBTaTOB CTATHCTHUECKOTH
00paboTKH JaHHBIX B BUOE OHArpaMm
CpenCcTBAMH pelakTopa 3JeKTPOHHBIX
Tabaun"

0.5

12.04 - 16.04

120

JIunnu tpenna. [Ipaxruyeckas pabora
no teme "[Topbop nuHuu TpeHaa,
NPOrHO3UPOBaHHE"

0.5

12.04 - 16.04

121

ITonGop nmapaMetpa. [IpakTHueckas
pabota no reMe "HucneHHoe peLieHre
ypaBHEHHIi ¢ moMoLIbio noadopa

napamerpa”

0.5

19.04 —23.04

122

OnTyMu3anysa Kak MOHCK HAHITyUIIero
PeLIeHHUs B 3alaHHBIX YCIOBHSAX.
IMpaxTuueckas pabora no Teme
"PereHue 3a1a4 ONTHMH3ALHY C
MNOMOMIBIO 3JIEKTPOHHBIX Tabuun”

0.5

19.04 - 23.04

123

PesepBHOe BpeMs

19.04 —23.04

124

PesepBHOE BpeMs

19.04 —23.04

125

PesepBHoe Bpems

26.04 -30.04

126

PesepBHoe Bpems

|t | | p—

26.04 - 30.04




127 PesepBHOe BpeMs 1 26.04 —30.04
128 PesepBHOE Bpems 1 26.04 -30.04
129 PesepBHOE Bpems 1 03.05 -07.05
130 PesepBHOe BpeMs 1 03.05-07.05
131 PesepBHOe Bpems 1 10.05 - 14.05
132 PesepBHoOe Bpems 1 10.05 - 14.05
133 PesepBHOe BpeMs 1 17.05-21.05
134 PesepBHOe BpeMs 1 17.05-21.05
135 PesepsHoe Bpems 1 17.05-21.05
136 PesepsHoe Bpems 1 17.05-21.05
OBILEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KIACC

KoauuecTso uacos JNIeKTPOHHBbIE
Ne Hara unpposbie
n/n Tema ypota Bcero Koutpoaenste | Ipakruveckue H3y4eHHN ofpasoBare/ibHbIC
padorsl padoTsl
pecypcnl
KonuvecTso nndopmaru 1 01.09 - 04.09
ANrOpHTMBI CKaTHA JAHHBIX 1 01.09 - 04.09
Anroput™ Xaddmana 1 01.09 — 04.09
IIpakTHyeckas paGoTa no Teme 01.09 —04.09
4 "CoxaTHe JAHHBIX ¢ TTOMOIIBK) 1 1
anropurma Xadpmana"
5 Anroputm LZW 1 07.09-11.09
AJITOPHTMBI CXKAaTHA JAHHBIX C 07.09-11.09
6 notepaMu. [IpakTuueckas pabota no ] 05
TeMe "CikaTHe JaHHBIX ¢ OTEPAMHU '
(anroputmbl JPEG, MP3)"
CKOpOCThb nepenauu NaHHBIX 1 07.09-11.09
ITomexoycTOHYHBbIE KOABI 1 07.09-11.09
9 IMpakTHyeckas paboTa no Teme 1 1 14.09 - 18.09
"TloMexoycToiUNBBIE KOABI"
CucteMbl. KOMNOHEHTBI CHCTEMBI M HX 14.09 - 18.09
10 B3auMogneiicTeue. CucteMHbIH 3P ¢eKT. 1
VrpasieHue kak HHOOPMaLHOHHBIH
npouece. ObparHas cBa3b
11 Monenu u MoxenupoBaHue 1 14.09 - 18.09
12 I'padbr 1 14.09 — 18.09




13 Pelenne 3agay ¢ moMoeio rpadpos 21.09-25.09
14 Hepenba 2109 -2509
15 OcHOBBI TEOpHU HTD 21.09-25.09

ITpakTHueckaa padoTa no Teme 21.09-25.09
16 "TToHCK BBIMIPBILIHON CTpaTErHU B

urpe ¢ noyHoit uHdopmauueir”
17 CpencTea HCKYCCTBEHHOTO 2809 -02.10

UHTEJIEKTA

IMpakTuveckas pabora no reme 28.09-03.10
18 "CpencTea UCKYCCTBEHHOTO

MHTeJeKTa"

®opmanu3aLus MOHATHS alropUTMa. 28.09-03.10
19 MamuHa TeropHHra kak

YHHBepCaJbHasg MOAEIb BBIUHCICHHIA.

Tesuc Yépua—TrropuHra

IMpakTuyeckas padora no Teme 28.09-03.10
20 "CocTaBieHHe NpOCTOlH MPOrpaMMbl

st MauvHbl ThrOpHHTa"
21 Mawmnna ITocta 05.10-09.10
22 HopManbHble anropudmbel Mapkosa 05.10-09.10

ANTOpHTMHUYECKH Hepa3pelluMble 05.10-09.10
23 3a1a4y. 3a71a4a OCTAHOBA.

HeB0o3MOXHOCTE aBTOMAaTHYECKOH

OTNAAKH NPOrPamMMm
24 CI0KHOCTb BBIYHCIICHUI 05.10-09.10

IToHCK MpOCTBIX YHCEN B 3aAaHHOM 12.10-16.10
25 HAINAa30HEe C MOMOLIBIO AJINOPHTMA

«perero JpatocheHar




26

IIpakTHueckas paGoTa no reme
"TIoncK NPOCTBIX YHCEN B 3aJaHHOM
aHanasose”

12.10 - 16.10

27

MHoropaspsaaHble LeNble YHCIa,
33241 JUIHHHO# apru(MeTHKH

12.10 - 16.10

28

IIpakTHyeckas paGoTa no TeMe
"Peanusauia BLIYHCIICHUIT C
MHOTOpa3psAHbIMH YHCIaMu"”

12.10 - 16.10

29

Caoapu (acCOLMATHBHBIE MACCHBBI,
orobpaxeHust). X31m-TaOauLIbL.
IMocrpoenue ang)aBUTHO-YAaCTOTHOTO
CNOBapsl JUIS 3aJAHHOTO TeKCTa

19.10-23.10

30

IpakTuyeckas paboTa nmo Teme
"TlocTpoeHue andaBUTHO-4aCTOTHOTO
cJoBaps AJS 3aJaHHOTO TeKcTa"

19.10-23.10

31

AHaH3 TeKCTa Ha €CTECTBEHHOM
sa3bike. Boinenenue
NOCNEAOBATENLHOCTEH 1O MAdIIOHY .
Perynapusie BbipakeHusA. HacTOTHbIN
aHam3

19.10-23.10

32

IMpakTHyeckas padora no reme
"AHaJIH3 TEKCTA HA €CTECTBEHHOM
A3bIKe"

19.10 -23.10

33

Crexu. AHanus MNpaBUIBHOCTH
CKOOOYHOTO BBIpaKCHHUA

05.11 -06.11

34

Beruncnenue aprpmMeTHieckoro
BbIPAXKEHHs], 3aTTHCAHHOTO B
nocThUKCHOI popme

05.11-06.11




35

IIpakTnueckas padota no reme
"BeruncieHue apupMeTnuecKoro
BBIPAKEHHS1, 3aITHCAHHOIO B
noctukcHoii popme”

05.11 -06.11

36

Ouepenu. Mcnons3osanue ouepeau
HJIsT BpEMEHHOI'QC XPaHCHUA JAHHBIX

05.11 -06.11

37

IIpakTHueckas padoTa no Teme
"Hcnonb3oBaHue odepenu”

09.11 - 13.11

38

Hepesbs. Peanuzanusa nepepa ¢
MOMOIIBK) CCBUIOYHBIX CTPYKTYP.
JBouuHble (OHHAPHBIE) AEPEBbS.
IMTocTpoenue aepesa 11 3a0aHHOTO
apuMETHUECKOTO BBIPAXKESHHS

09.11 -13.11

39

ITpakTuyeckas paGoTa mo Teme
"Hcnonb3oBaHHE OepeBbeB A
BBIUHCIACHUA apH(PMETHUSCKHX

n

BbBIpAa>KCHHHN

09.11 -13.11

40

PekypcHBHBIE aIropuTMbl 00x01a
nepesa. icnonb3oBanue cTeka u
ouepenu Juis 00xona nepesa

09.11 -13.11

41

PexypcusHBIe anropurmel 06xona
nepesa. Mcnonb3oBaHue cTeka 1
odepenu o obxona nepesa

16.11 -20.11

42

AnroputMsbl Ha rpadax. IToctpoeHne
MHHHMaJIbHOTO OCTOBHOTO I€peBa
B3BEILEHHOTO CBSA3HOTO
HeOpHEeHTHPOBaHHOTO rpada

16.11 -20.11




43

O6xon rpada B rayduny. O6xon
rpada B IHPHHY

16.11 -20.11

44

Konu4ecTso pasnu4HbX myTeil MexAy
BePLIMHAMH OPHEHTHPOBAHHOI'Q
aLMKJIIeCKoro rpada

16.11 -20.11

45

AnroputM JleiikcTphbl.

23.11-27.11

46

IpakTuyeckas paboTa no reme
"BeuucieHNe JUIMHBI KpaTyaiiero
MyTH MEXKAY BepIHHaMu rpada
(anroputm [leiikcTpor)"

23.11-27.11

47

Anropurm ®noiina—Yopiania

2311 -27.11

48

3apayu, pemaeMbie ¢ MOMOLIBIO
AHHAMHYECKOTO TPOrPaMMHPOBAHHS .
BbIYHCAEHHE PeKYPCHBHBIX HYHKLHH

23.11-27.11

49

IMpaxTuyeckas pabora no reme
"BbIuncieHHe PEKYPCHBHBIX QYHKIMIT
C MIOMOILBK) JTHHAMHYECKOTro
nporpaMMHpOBaHUA"

30.11 -04.12

50

3anaum, pemaeMble ¢ MOMOIIBI)
AMHAMUYECKOTO MPOrpaMMHPOBAHHSA:
MOACYET KOJHYECTBA BAPHAHTOR

30.11 -04.12

51

IIpakTHueckas pabota no Teme
"TlomcyéT KOaU4eCcTBa BapHAHTOR C
NOMOIIBKY AHHAMHUYECKOIO
NporpaMMHpPOBaHUA"

30.11-04.12

52

3anauu, pemaemblie ¢ NOMOIIBIO
MHAMHYECKOTO NMPOrPaMMHPOBAHHSA:
3471441 ONITHMH3ALHU

30.11-04.12




53

IToHATHE O MapagHrMax
nporpammupoBasus. O630p A3BIKOB
MPOrPaMMHpPOBAHUS

07.12-11.12

54

IMonstie 06 06BEKTHO-
OpPUEHTHPOBAHHOM
MPOrPaMMHPOBAHNH

07.12-11.12

55

Q0bektn! U knacchl. CeolicTBa U
MeTOIbl OOBLEKTOB

07.12-11.12

56

OOBEKTHO-OPHEHTHPOBAHHBIH AHAJH3

07.12-11.12

57

IMpaxTuyeckas pabora no reme
"Henonb30BaHHe rOTOBBIX KJIACCOB B
nporpamme”

1412 -18.12

58

PaspaGoTka mporpaMM Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO
nogxona

1412 -18.12

59

IMpaxTuueckas pabora "Paszpaborka
NPOCTOH NPOrpaMMmBbl ¢
HCMIONIB30BAHHEM KJIacCOB"

1412 -18.12

60

Hukancynauus. I[paktuueckas padora
no TeMe "Pa3zpaboTka kiacca,
UCTIOJNB3YIOLLETO HHKAMCYJIALHIO"

0.5

1412 -18.12

61

Hacnepopanue. [Tonumopdusm

21.12-25.12

62

IMpakTHueckas padora no reme
"Paspaborka nepapxuu knaccos”

21.12-2512

Cpens! OpICTpOIT paspaboTKu
nporpamm. I[IpoekTupopaHie
nHTep(eiica monb3oBaTens

21.12-2512




64

ITpoexTupoBaHue uHTepdeiica
NOJIb30BATENA

21.12-25.12

65

Hcnone30BaHHE rOTOBBIX
YIIPABIAEMBIX 3JIEMEHTOB AJIs
MOCTpoeHus uHTepdeiica

28.12 -30.12

66

IIpakTHueckas padoTa no Teme
"PaspaloTka rnporpaMMsl ¢
rpadudeckum HHTEpdeiicom”

28.12-30.12

67

H3zyueHne BTOPOro s3biKa
NPOrpaMMHpPOBAHUA

2812 -30.12

68

H3zyueHne BTOPOro s3biKa
NPOrpaMMHpPOBAHUA

28.12 -30.12

69

3Tanel KOMIBEKOTCPHO-
MaTeMaTH4YCCKOro MOOCNMPOBAHHA

11.01 -15.01

70

JMCKpeTH3aus MPH MaTeMaTHYECKOM
MOJIEJTHPOBAHNH HENPEPbIBHBIX
npoueccos. MoaenupoBaHue
JBHKEHHS

11.01 - 15.01

71

INpaxTuyeckas pabora no reme
"MogenupoBaHue ABHKeHUA"

11.01 - 15.01

72

MogpenupoBaHue GHONOrHYECKHX
cucreM. [IpakTryeckas padbota no
TeMe "MopenupopaHue
OHOIOTHYECKUX CUCTEM"

05

11.01 -15.01

73

MareMaTHYeCKUE MOJIEIH B
3KOHOMUKE. BBIUHCIHTEIBHBIE
IKCIEPHUMEHTHI ¢ MOEIAMH

18.01 —22.01




74

BeposATHOCTHbIE MOZIENH.
IMpakTHueckas padora no reme
"HMHTALHOHHOE MOJICIIHPOBAHHE ¢
noMowmbr Merona Monre-Kapno”

0.5

18.01 - 22.01

75

KoMmneroTepHOe MOIENTHPOBaHHE
CHUCTEM YNPABJISHHS

18.01 —22.01

76

O0paboTka pe3yabTaToB
SKCTIePHMEHTA

18.01 —22.01

77

TabnuuHele (peasiiiOHHBIE) Oa3bI
IaHHBIX

2501 -29.01

78

IMouck, coprupoBka u GuabTpaLusa
JAHHBIX. 3ampPoCckl HA BRIDOPKY
JaHHBIX. 3aMpPOCk] ¢ MapaMeTpaMH.
BrluHcsieMble MO B 3aNpocax

2501 -29.01

79

IIpakTHueckas padoTa Mo TeMe
"PaboTa ¢ roToeoii 6a30ii JaHHBIX"

25.01 -29.01

80

MHuororabanusbie 0a3bl JAHHBIX.
Tunsi ¢BsA3el Mexay TabIHLAMH.
Buemnunii kmou. LenoctHocTs Gasel
JAHHBIX

2501 -29.01

81

IpakTuyeckas paGoTa mo Teme
"Pa3paboTka MHOroTabnuyHOH 6a3bl
OaHHBIX"

01.02 -05.02

82

3anpochl K MHOrOTaOIMUHBIM Dazam
NaHHBIX

01.02 -05.02

83

IMpakTHueckas padora no reme
"3anpocel kK MHOrOTaOMMUHOI Gaze
JaHHBIX"

01.02 -05.02




34 S3bik ynpaBaeHus gaHHbBIMU SQL 01.02-05.02
ITpaxTiueckaa pabora no reme 08.02 -12.02
85 "YnpasieHue JaHHBIMH ¢ TOMOILBI)
a3pika SQL"
36 HepensunoHHbie 6a3bl JAHHBIX. 08.02 -12.02
JKCMEpTHbIE CUCTEMbI
87 HNHTepHET-NpHIOKEHHS 08.02-12.02
ITonsTHE O CEPBEPHOI U KIIHEHTCKOH 08.02 - 12.02
%8 yacTaAxX caiita. TeXHONOrHs «KJIHEHT —
cepBep», €€ NOCTOMHCTBA U
HEZIOCTATKH
89 OcHosbl a3bika HTML 15.02 -19.02
90 IIpakTuyeckas paGoTa no Teme 15.02 -19.02
"Co3naHue TeKCTOBOI BeO-CTpaHHLBI"
91 OcHoBel si3p1ka HTML 1502 -19.02
92 OcHosbl a3bika HTML 15.02 -19.02
IIpakTHyeckas paboTa no Teme 22.02-26.02
"Co3naHue BeG-CTpaHULIBI,
93 BKJINOYalOWEeH MyNbTUMEAUIHBIE
00BEKTDI (PUCYHKH, 3BYKOBbIE AHHBIE,
BHEO)"
04 (QCHOBBI KACKAJHBIX TAOIUL] CTUJIEH 2202 -26.02
(CSS)
ITpakTHyeckaa padoTa no TemMe 22.02 -26.02
95 "OdopMneHue cTpaHHLEB! C MOMOLIBIO
KaCKaOHBIX Tabnuu cruneit”
96 CueHapuu Ha a3bike JavaScript 2202 -26.02
97 CueHapuu Ha a3bike JavaScript 01.03 -05.03




98

®opMbl Ha BeO-CTpaHuLe

01.03 - 05.03

99

IMpakTHueckas padora no reme
"ObpadoTka naHHBIX hopm”

01.03 - 05.03

100

Pasmeluenue eb-caiitoB. Yenyra
XOCTHHra. 3arpyska (aiinos Ha caiiT

01.03 - 05.03

101

Kappuposanue. Hcnpaenenue
nepcnekTusbl. ['ucrorpamma.
Koppexkuus ypoBHeii, kOppexLus
usera. ObecBeYBAHNE LIBETHBIX
n3obpaxeHuit

09.03 - 12.03

102

Beoa m3obpaxennii ¢
HCIIONB30BAaHHEM Pa3JINUHBIX
uHppoBbIX ycTpoiicTB. [IpakTHdeckas
pabota no Teme "O0paboTka
uHppoBbx Ppotorpaduii”

0.5

09.03 -12.03

103

Petywb. PaGota ¢ obnactamu.
@unpTpl. [IpakTudeckas pabora rno
Teme "Perymb 1uppoBeIx
dororpaduii”

05

09.03 —12.03

104

MHorocnoiHbIe H300paXkeHHs.
TexcroBrie ciiou. Macka cnos.
Kananel. CoxpaHeHue BbIACNEHHON
obnactu

09.03 -12.03

105

IIpakTHueckas paboTa Mo TeMe
"MHorocnoiHble H3o0paxeHHus"

15.03 —19.03

106

IMoaroToBka HILTKOCTpaLHit Ais BeO-
caiitoB. IIpakTuueckas pabora no Teme
" AHUMHpPOBaHHbIEe H300pakeHHs"

05

15.03 -19.03




107 BekropHas rpaduka. Bekropuszauus 1 15.03 — 19.03
PacTpoBBIX H300paXkeHHi
108 ITpaxTuueckaa pabora no reme 1 1503 -19.03
"BekTopHas rpaduka"
IIpHHUMIIBI MOCTPOCHHUS H 22.03 —26.03
109 peaaKkTUPOBaHHA TPEXMEPHBIX 1
Mozaenen
IMpakTuyeckas pabora no reme 2203 -26.03
110 "Co3nanne NpOCThIX TPEXMEPHbIX 1
Mozenen"”
111 Cerounste monenu. Marepuasl 1 2203 -2603
112 IIpakTuyeckas paboTa no TeMe 1 22.03 -26.03
"CetouHble Monenu"
13 MogenupoBaHue HCTOYHUKOB 1 05.04 - 09.04
ocpewmeHys. Kamepeor
114 IMpaxTuyeckas pabora no reme 1 05.04 - 09.04
"Penpepunr"
115 AnautusHble TeXHONOruu (3D- ] 05.04 — 09.04
TIPUHTEPbI)
116 ITonaTue 0 BUPTYyanbHOH pealbHOCTH 1 05.04 - 09.04
U JONOJIHEHHOH PeanbHOCTH
117 PesepBHOe Bpems 1 12.04 - 16.04
118 PesepBHOE Bpems 1 12.04 — 16.04
119 PesepBHOE Bpems 1 12.04 — 16.04
120 PesepsHOe Bpems 1 12.04 - 16.04
121 PesepsHOE Bpems 1 19.04 - 23.04
122 PesepBHOE Bpems 1 19.04 —23.04




123 PesepBHOE Bpems 1 19.04 — 23.04
124 PesepBHOE Bpems 1 19.04 - 23.04
125 PesepBHOE Bpems 1 26.04 -30.04
126 PesepBHOE Bpems 1 26.04 —30.04
127 PesepBHOE Bpems 1 26.04 -30.04
128 PesepBHOE Bpems 1 26.04 -30.04
129 PesepBHOE Bpems 1 03.05-07.05
130 PesepBHOE Bpems 1 03.05-07.05
131 PesepBHOE Bpems 1 10.05 - 14.05
132 PesepBHOE Bpems 1 10.05 - 14.05
133 PesepBHOE Bpems 1 17.05-21.05
134 PesepBHOE Bpems 1 17.05-21.05
135 PesepBHOE Bpemsi 1 17.05-21.05
136 PesepBHOE Bpemsi 1 17.05-21.05
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







INPOBEPAEMBIE HA EI'D 11O HHOOPMATHKE TPEBOBAHHA K
PE3YJILTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI CPEJHET' O OBILIET O OBPA30BAHHSA

Koa
NpoBEPAEMOro
TpeGoBaHHUS

IIposepsaembie TPeOOBAHNSA K NPEAMETHBIM PE3YJIbTATAM O0CBOCHHS
OCHOBHOH 00PA30BATENLHOH NPOrPaMMBbI CPeaHero odmero
o0pasoBanus

1.

3uame (nonumams)

1.1

IloHuMaHNe OCHOBHBIX MPHHLMIIOB YCTPOHCTBA H (PYHKLHOHHPOBAHUA
COBPEMEHHBIX CTALHOHAPHBIX H MOOHNBHBIX KOMIBIOTEPOB, TeHACHLIH
Pa3BHTHA KOMIBIOTEPHBIX TEXHOJIOTHIA, BJIa/IeHHE HAaBbIKAMH paboThI ¢
OMepallHOHHBIMH CHCTEMaMH H OCHOBHBIMH BHIOAMH MPOTrpPaMMHOTO
ofecneueHUss 1N pelleHUA YyueOHbIX 3agad Mo  BBIOPaHHOI
CIIeLIHAJTH3ALUH

1.2

Hanuuue npencraeneHufi o ©0a3oBBbIX NpPHHUMNAX OpraHM3aldd H
(pyHKIIMOHHPOBAHUA KOMIIBIOTEPHBIX CeTell

IToHHMaHHe OCHOBHBIX NMPHHUMIIOB JHCKPETH3aLHK PAa3JIHYHBIX BUIOB
HHpOpMaLHH

1.4

[ToHuMaHue Ga30BBIX ANTOPHTMOB 00PabOTKH YHCIOBOH H TEKCTOBOIA
nHbOpManMK (3aMKHCh YWCET B TMO3HLHOHHONH CHCTEME CUHCIIEHU,
JeNTHMOCTD LEJIIX YHCENT, HAXOKICHHE BCEX MPOCTHIX YHCEN B 33aHHOM
IuamazoHe, oOpa0oTka MHOTOpaspaOHbIX LeNbIX YHCeN, AaHaJH3
CHMBOJIBHBIX CTPOK U APYTHX ), aJITOPHTMOB MTOHUCKA H COPTHPOBKH

1.5

3Hanne (PyHKUHOHATbHBIE BO3MOXHOCTH HHCTPYMEHTAJIbHBIX CPEICTB
cpensl pa3paboTku

1.6

BrnageHHe OCHOBHBIMH CBeNEHHSMH O 0a3ax HaHHBIX, HX CTPYKTYpe,
CpeAcTBax co3nanus U paboTel ¢ HUMH

1.7

[TonnManue BO3MOKHOCTEH U OrpaHHYeHUH TEXHOJIOT Ui
HCKYCCTBCHHOI‘O HHTECJIJICEKTA B pa3.TIH'~leIX 06JIaCT}IX; HaJIMUHE
npencraBieHyii 00 HCMOAL30BAHHH HHPOPMALMOHHBIX TEXHOJOTHIT B

PasNUYHBIX MPodeCcCUOHANBHBIX chepax

18

BrnageHne TeOpETHHMECKHM aIlmapaToM, MO3BOJAIOLIHM OCYILUECTBIATH
NpeacTaBJIeHNe 3a0aHHOr0 HaTypPaabHOro YUCIa B Pa3IHYHbIX CHCTEMAaX
CUHC/IEHHS], BbINOJHATh NPEOOPA3OBAHUA JIOTHYECKHX BbIPAXKEHHUI,
HCTIONE3Ys 3aKOHbI anreGpbl JIOTHKH, ONpeeniaTh KpaTyailuui MyTh BO
B3BELIGHHOM rpade M KOJIMYECTBO NyTeiHl MeXAy BepLIMHAMH

OPHECHTHPOBAHHOI'0 AaUMKITHYCCKOTO rpa(ba




Ve

21

YMEHHE HCNONb30BaTh KOMIBIOTEPHO-MATEMATHYECKHE MOAEIH s
aHanu3a 00ObEKTOB H NMPOLIECCOB. (POPMYJIHPOBATH LENb MOETHPOBaHNA,
BBITOJIHATh AHAJIM3 PE3YJITATOB, MOJIYYEHHBIX B XOI€ MOICIIHPOBAHHS,
OLEHHBATb aNeKBAaTHOCTb MOIENH MOIENHPYeMOMY OOBEKTY HIH
NpOLECCy, MPEACTaBAATb Pe3yNbTaThl MOAENIHPOBAHHSA B HAIIAOHOM

BUAE

22

YMeHHE KIacCHpULHPOBaTh OCHOBHBIE 3aJayd aHaJu3a JaHHBIX
(mpornosupoBanue,  KnacCHHKALMsA,  KJIACTEpH3alLHs,  AHAIM3
OTKJIOHEHUH), MOHUMATh MOCIEAOBATENbHOCTE PEeLICHHA 3aJa4 aHaau3a
JaHHBIX: cOOp NEPBUYHBIX JAHHBIX, OYHCTKA U OLIEHKa KaYeCTBa JaHHBIX,
BoIOOp M (WIM) MOCTPOGHHE MOJeNH, Npeodpa3oBaHHe JaHHBIX,
BU3yaNH3aLlisd JAaHHBIX, HHTEPIIPETALHs Pe3yIbTaTOB

23

VMenue  onpenenstb  HHPOPMALMOHHBIH  OOBEM  TEKCTOBBIX,
rpaduueckHX M 3BYKOBBIX HAaHHBIX TpU 3afaHHBIX TapaMeTpax
JUCKPETH3ALMH. YMEHHE ONpPEASNATh CPEHIOK CKOPOCTh Nepenavn
JAHHBIX, OLIEHHBATH W3MEHEHHE BPEMEHH MNepeAayH NpH H3MEHEHHH

HHd)OpMaI.II/IOHHOI"O 00BéMa NaHHBIX H XapaKTCPUCTHK KaHalla CBA3H

24

VMeHHe CTPOHTb KOA, OOECNeYHBAIIMI HAHMEHbLIYK) BO3MOXKHYIO
CPENHIO IIHHY COOOLIEHH NP H3BECTHOH 4acTOTe CHMBOJIOB

25

VYMeHHE HCMONB30BaTh NPH PELISHUM 33Aa4 CBOHCTBA IMO3ULHOHHOH
3anKCH YHCEJ, aArOpUTMbI MOCTPOSHKA 3aMHCH YKCaa B MO3MLIHOHHOMH
CHCTEME CHHCJICHHS C 3a4aHHBIM OCHOBAHHEM H MNOCTPOCHHUA HHUCIA IO
CTPOKe, COJep Kalllell 3amHCh 3TOr0 YHCHA B MO3HLHUOHHOH CHCTEME
CUMCJAEHHS ¢  3aJaHHBIM  OCHOBaHWEM, YMEHHE  BBIMOJIHATH
apuMeTHIECKHe ONEepalivi B O3UIMOHHBIX CHCTEMaX CHHCIIEHH

26

YMEHHE CTPOUTBH JIOTUYECKOE BBIPAXKEHHE B AWU3BIOHKTHBHOH H
KOHBIOHKTHBHOH HOPMaIbHbIX {¢opMax 1o 3afaHHOH Tabnuue
HCTUHHOCTH, HCCJIEIOBAaTh OONacTh HMCTHHHOCTH  BBICKA3BIBAHUA,

COACPKALIECTO NEPEMCHHBIC, pCLIATD HECTIOXKHBIC JIOTHYCCKHUE YPpaBHCHHA

2.7

VYMeHHe pelmaTh ajJrOPUTMHYECKHE 3a1a4H, CBA3AHHBIE C AHAJH30M
rpadoB (3amauH MOCTPOEHUA ONMTHUMAILHOTO MyTH MEKAY BepIUMHAMH
rpaga, onpeneneHus KOIHYECTBA Pa3JIHUHBIX MyTell MEXAy BepPIIHHAMH

OPHEHTHPOBAHHOTO ALUKIHYECKOTO rpada)

28

VMeHHe HCIONB30BaTh AEPEBbs MPH AHAIN3E H IOCTPOSHHH KOAOB U JUIs
npeacTaBieHusas apupMeTHYeCKHX BbIpaKeHWH, NMpH pelleHHH 3a7ay

NMOHCKA H COPTHPOBKH, YMCHUE CTPOHTH ACPEBO UIPHI IO 3a0aHHOMY




aNropuUTMY; paspadaTbiBaTb H OOOCHOBBIBATb BBHIMIPHILIHYIO CTPATErHIO

HIPBI

29

YMeHHe aHaNM3HPOBaTh ANrOPHTMBI € HCMONb3OBaHHEM TaOJHL
TPACCHPOBKH; ONPENENATh 0&3 HCIIONB30BAHHS KOMIIBIOTEPA PE3YNIBTAThI
BBIMTOJIHEHHS HECJIOKHBIX MPOrPaMM, BKITIOYAIOILHX LHKJIbI, BETBJICHUA U

NOANPOrpaMMBsl, NMPH 3aAaHHBIX HCXOAHBIX NAHHBIX

2.10

YMeHHE ONpeneaTe CJIOKHOCTH H3ydaeMbX B Kypce Oa3oBBIX
aJropUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MAaCCHBA, COPTHPOBKA MAaCCHBA,
nepebOopHBIE ANrOPUTMBI, ABOMYHBIH TOHCK) H NPHUBOAHTL NPHMEPHI
HECKOJIbKUX aJrOPHTMOB PpasHOH CJIOKHOCTH IJd pelleHHA OAHON

3agavu

2.11

BnageHue YyHHBEPCANbHbIM $3bIKOM MPOTPAMMHPOBAHUA BBICOKOTO
yposns (ITackans, Python, Java, C++, C#), npeacraBiaeHusamMu o 6a30BbIX
THIAX JAHHBIX U CTPYKTYPAX JAHHBIX; YMEHHE HCIIONB30BATh OCHOBHBIE
YOpaBISIOIIHE  KOHCTPYKLUHM, YMeHHE  OCYLIECTBJIATb  aHAIK3
NPEVIOKEHHOH  OPOrpaMMbl.  ONPEAENIATh  Pe3yJbTaThl  PaboThHI
NporpamMMBbl MpH 3aTaHHBIX HCXOAHBIX JAaHHBIX, ONMpeNeNsTh, MPH KaKuxX
HCXOAHBIX HJAHHBIX BO3MOXHO MOJYYeHHEe YKa3aHHBIX pe3yJILTaTOB,
BLISIBJISITH [AHHBIE, KOTOPbIE MOTYT mpHuBecTH K omnbke B pabore
nporpamMmbl,  (GOpPMYNHPOBaTH  MNpPeANOKeHHd MO  YAyYLUEHHIO
MPOTrPAMMHOTO KOAA

212

YMeHHE peanu3OBBIBATH Ha BBIOPAHHOM Il H3Y4€HHSA  sA3bIKe
nporpaMmupoBaHus Bbicokoro yposHd (Ilackane, Python, Java, C++, C#)
THIIOBbBIE aJrOpUTMBbI obpaborkn qucen, YHCIIOBBIX
MOCAENOBATENILHOCTEl M MACCHBOB. TPEACTABICHHE 4YHCIAa B BUIOE
Ha0opa TMpPOCTBIX COMHOXHTENIEH, HAXOXAEHHE MAaKCHMAJIbHOM
(MHHHMAJIBHOH) LIM(PBI HATYPATBHOTO YHCIA, 3aMHCAHHOTO B CHCTEME
CUMCNIEHHS ¢ OCHOBaHHeM, He TMpeBblllaoWuM 10; BbIUHCIEHHE
O00OOIIEHHBIX XAPAaKTEPUCTHK 3JIEMEHTOB MAacCHBAa WM YHCIOBOH
MOCAEeNOBAaTENBHOCTH {cymmBbI, NpOH3BEACHHUA cpeagHero
apu(pMeTHYECKOro, MHHHUMAJIBHOTO W MAaKCHMAJIbHOTO 3JIEMEHTOB,
KOJIHYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIIHNX 3aJaHHOMY YCJIOBHIO),
COPTHPOBKY 5JIEMEHTOB MacCHBAa;, YMEHHE HCMONb30BaTh B MPOrpaMmMax
JAHHBIE PA3JIMYHBIX THUIIOB ¢ Y4€TOM OrPAHHYEHHMH HA JHANA30H WX
BO3MOXHBIX 3HA4Y€HHIi, MPUMEHATb MpPH peLIEHHHU 3adad CTPYKTYpHI
JAHHBIX (CIHCKH, CJIOBapH, CTE€KH, OYEpPEeAH, AEPEeBbsi), NPHMEHITh
CTAaHJAPTHBIE H COOCTBEHHBIE NOANPOrpaMMel i 00pabOTKH YHCIOBBIX

JaHHbIX H CHMBOJIBHBIX CTPOK, HCIMOJIb3OBATE NMPHU pa3pa60’n<e nporpamMm




OUOIMOTeKH MOANPOrpaMM, YMEHHE HCIIONB30BaTh CPeACTBa OTJIAIKH
NPOrpaMM B CPeAe NPOrpaMMHUPOBAHHS

YMeHHE HCMOab30BaTh SJICKTPOHHBIC Tabauupl O aHaJIu34,

npeacTasieHus U oOpaboTKH NaHHBIX (BKIOYas BbIOOP ONTHMAJIBHOIO

213 pewieHus, noabop JUHUM TpeHHa, pelieHHe 3aJay MPOrHO3HPOBaHUA);
YMEHHe HCIOMb30BaTh TabjHuHble (pensuuoHHbIE) Oa3el NaHHBIX H
CIPABOUYHBIE CHCTEMBI
YMeHHe OpraHH30BbIBATH JIHYHOS WH(POPMALHMOHHOE TMPOCTPAHCTBO C
214 HCIONB30BAHHEM  Pa3JIMYHBIX  CPEACTB  LU(POBBIX  TEXHOJIOTHI,

MOHMMAaHHE BO3MOXKHOCTEll WHH(POBBIX CEPBHUCOB TOCYAAPCTBEHHBIX
ycayr, mudpoBbx 00pa3oBaTeNbHBIX CEPBHCOB




IHEPEYEHD DJIEMEHTOB COAEPXKAHHA, ITIPOBEPAEMBIX HA EI'D
IO HH®OPMATHKE

Kon IIpoBepsieMbli 3IEMEHT COACPKAHUS

1 Ln¢poeas rpaMOTHOCTD

OcHOBHbIE TEHOCHLUH PAa3BHTH KOMIBIOTEPHBIX TeXHoNoruii. [lapannenbHole
1.1 BBIYHC/ICHHSA. MHOrONpoLeccopHbIe CUCTEMBL. PacnipenenéHHble

BBIYUC/IUTE/IbHBIE CUCTEMBI U 00paboTka O0abLINX NaHHBIX

ITpuHIMOBI NOCTPOCHHS H ANMAPATHBIE KOMIIOHEHTBl KOMIIBIOTEPHBIX CETEH.
12 Cerebie mporokonel. Cerp HHurepHer. Anpecaumss B cern HHrepHer.
ITpotokonawl ctreka TCP/IP. CucteMa noMeHHbIX HMEH. Pasnenenue [P-ceTH Ha

MOACETH ¢ MOMOILILK) MACOK MOACETEeH

@aiinopas cucteMa. [louck B ¢aiinopoii cucteMe. IIpuHUUNBI pasMelIeHHsS U
1.3 HMMeHOBaHHA (aiinos B ponrospemeHHoN namsitH. [labnonel ans onucanus
rpynn ¢gaiinos

1.4 CkopocTh nepenauyd JAaHHBIX. 3aBHCHMOCTB BPEMEHH Iepefavd oT

MHPOPMALIMOHHOTO 00BEMA JAHHBIX M XaPAKTEPHCTHK KaHAJA CBA3H

MIudposanne naHHbIX. CHMMETpHUYHBIE H HeCHMMeTpUuHbIe MLl [udps
1.5 npocroii 3amensl. [ngp Lesaps. Hludp Buxenepa. Anroputm mugposaHus
RSA

Konpi, no3sonswomye oOHApYKHUBaTh U HCHPABISATH OIHOKH, BO3HUKAKIHE
1.6 MpH nepenade JaHHBIX. PaccTosHne XamMuHra. KoguposaHuie ¢ MOBTOpeHHEM
6uro. Konst XaMmMuHra

2 Teoperuyeckne OCHOBBI HHPOPMATHKH

JlBomyHOe  KOnMpOBaHHE. PaBHOMEpHBIE U HEPaBHOMEPHBIE  KOJBbL
21 HexonupoBaHue COOOLIEHHH, 3aMHCAHHBIX ¢ MOMOIIBI HEPABHOMEPHBIX KOOB.
' Venosue Pano. [TocTpoeHne 0OHO3HAYHO OEKOAHPYEMBIX KOHIOB C MOMOILBIO

nepesa

Teopernueckue noaxomel K OLEHKE KoauuecTBa HH(popMauuH. EmuHMIbI
) H3MepeHus KoaudecTsa uHpopmauun., AndaBHTHBIH HOAXON K OLEHKE
konuuecTBa HHpopMaLuy. 3akoH anAHTHBHOCTH HHQpopmauuu. Popmyna

Xaprtau. UHdopmauus 1 pepoaTHOCTb. @opmyna [lleHHOHA

Cucrembl cunclieHusA. Pa3pépHyTas 3amHch LeNbIX M APOOHBIX YHCEN B
MO3ULIMOHHOH cucTeMe cuHCeHus:. CBOHCTBA MO3HLUOHHOH 3alMCH YHUCTIA:
23 KOJIM4ECTBO UM(P B 3aMUCH, MPU3HAK ASTMMOCTH YUCNa HA OCHOBAHHE CUCTEMBbI
CUHCNIeHUSA. AJITOPHTM TMepeBoja LEJoro 4uciaa Hu3 P-HYHOH cHCTEMBI

CHHCJIEHHA B JECATHUYHYHK). AJITOPUTM MEPeBoAa KOHeuHoH P-uuHoil apobu B




AECATUYHYIO. ANFOPHTM MepeBoda LENOro YHCNa M3 JECATHYHOH CHCTEMBI
cuucnenusa B P-nunyro. IlepeBon koHewHoil necatuyHoi apodu B P-uunyro.
ABoHYHAasA, BOCBMEPHYHAs H IIECTHAALUATEPHYHAS CUCTEMBl CUHCIIEHHS, CBA3b
MEXKAY HUMH. ApH(pMETHUECKHE ONEpaliH B NO3HLUHOHHBIX CHCTEMAx

CHHCNICHUA

24

TpouyHas ypaBHOBELIEHHAsA CUCTEMA CHUHCACHHA. JIBOMMHO-AECATHYHAS

CUCTEMA CHHCJICHHSA

25

Konuposanne TtekctoB. Komupoka ASCII. OpHobaiiTHble KOOHUPOBKH.
Cranpapt UNICODE. Komuposka UTF-8. Onpenenenne HHGOPMALHOHHOIO

00DBbEMA TEKCTOBBIX COOOIIEHNH

2.6

Konupopanne  m3oOpaxenmii.  Ouenxka  uHbopmanuoHHOro  obnéma
rpagydecKUX JAHHBIX MPH 3aJaHHBIX paspelleHUH U ry0uHe KOAHPOBaHHA
upera. I{perorie monemn. Koauposanue 3pyka. OueHka HHPOPMaLHOHHOIO
oObéMa 3BYKOBBIX MHAaHHBIX IIPH 33JaHHBIX YACTOTE JHCKPETH3AUUH H
pa3psaaHOCTH KOOHPOBAHUSA

2.7

Anrebpa soruku. Ilonarue BbickasbiBaHHA. BbickasbiBaTenbHble GOpPMBI
(npenukatel). KBaHTOPBI CYLLECTBOBAHHS U BCEOOLIHOCTH.

Jornueckue onepauuy. Tabmuuer ucTHHHOCTH. Jlorndeckue BBIpAKEHMA.
Jornueckue ToxkmecTBa. Jlornueckme omepauuH M ONEPALMH  HAA
MHOKECTBAMH.

3akoHpl anredpel JOTHKH. DKBHBAJIEHTHBIE MNPeoOpa3oBaHHsA JIOTHYECKHX
BbIpakeHUil. Jlornueckue ypaBHEHHS H CHCTEMBI YpaBHEHHUH.

Jlorndeckrue (QyHKUMH. 3aBUCHMOCTb KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(yHKLHI OT KONHYECTBA APTYMEHTOB.

Kanonndeckue ¢popMbl TOTHYECKHX BbIPaKEHUH

2.8

COBepU.IeHHbIe AU3BIOHKTHBHBIC KOHBHOHKTHBHBIE HOPMAJIBHBIC (l)Oprl,

AJIFOPHUTMBI UX MOCTPOCHHA MO Ta0auue HCTHHHOCTH

29

Jlornueckue 3JeMEHTbI B COCTaBeé KommbroTepa. Tpurrep. CymmaTop.
MHuoropa3psaanslii cymmarop. [locTpoeHHe cxeM Ha JOrHUeCKHX SJeMEeHTax Mo
3alAHHOMY JIOTHYECKOMY BBIPaXKEHHIO. 3amKch JOTHYECKOrO BbIpakKeHUS IO

JIOTHYECKOU CXeMe

2.10

Mopnenu u mopenuposanue. Llenn monenupoBaHua. ANEKBaTHOCTb MOZIENH
MOZICNIHPYEeMOMY 00BeKTY MM npoueccy. Popmanu3aiysa NpUKIAAHBIX 33834,
IlpeacraBneHue pe3yabTaTOB MOACNHUPOBAHMA B BHUAe, YAOOHOM ANA
BOCHIpHATUA ueNoBekoM. I'paduueckoe mNpeAcTaBleHHE MNAaHHBIX (CXEMBI,

TaGnuLbI, rpaguky).

IIpeacraBneHne LEAbIX 4YHCEN B NAaMATH KOMIbHOTEpa. OrpaHHYEeHHOCTb
JMana3oHa 4YHCeN NPH OTPAHHYEHMH KOJn4ecTBa paspsnaos. IlepenosHeHue




paspsangHoii ceTku. be33HakoBble W 3HAKOBbIE HdaHHBIE. 3HAKOBBIA OHT.
JIBOMYHBIH AONOIHUTEIbHBIH KO OTPHLATENbHBIX YHCEN.

ITobutoBbie norudeckue omnepauud. Jlormueckuii, apHpMeTHUECKUH U
uuknayecknii  capury. [Mudposanne ¢ nomowmprd nobUTOBOH onepaumu
«uckmovaroee U »

2.12

IIpencrasneHne BEECTBEHHbIX YHCEN B MAMATH KOMNbBIOTEPA. 3HAUALIas HacTh
U MOpAnoK uucaa. JlpanasoH 3Ha4weHHH BelecTBeHHbIX uucen. IIpobnembr
XpaHeHUs BELIECTBEHHBIX 4HCEN, CBA3aHHBIE ¢ OTPAaHHYEHHEM KOJIHYEeCTBa
pa3psaoB. BrinonHeHHe onepauuii ¢ BELIECTBEHHBIMU 4HCJIAMH, HAKOIJIEHHE

ouboK IMPH BBIYHCIICHHAX

I'pager. OcHoBHble monsTHA. Buael rpados. Onucanne rpagos ¢ noMompro
MAaTPHLl CMEXHOCTH, BECOBBIX MATPHL, CIIHCKOB CMEXHOCTH. PemeHue
aNrOpUTMHYECKUX 3ajJay, CBA3aHHBIX ¢ aHamu3oM rpados (mocTpoeHHe
ONTHMAJIBHOTO TyTH MEXAy BeplIHHaMH rpacda, onpeneneHHe KONHMYECTBA
pasnuuHbIX MyTell Mexkay BepLIHHAMH OPHEHTHPOBAHHOTO ALHKJIHYECKOTO

rpada)

2.14

Heperrsa. bunapHoe nepeBo. Hepesba mnoucka. CriocoObl ofxoma Iepepa.
IIpencrasneHue apupMeTHUSCKUX BbIpaskeHUH B BuIe nepesa. Mcnons3oBaHue
rpadOB 1 1EPEBLEB NPU OMUCAHNH OOBEKTOR H MPOLIECCOB OKPYKAKINENO MUpPa

2.15

AucKpeTHbIe HIPbI IBYX HIPOKOB C MONHOM HH(popMauueil. [ToctpoeHue nepesa
nepedbopa BAapHAHTOB, ONMHCAHUE CTPATErMH WIPbl B TabnH4HON dopme.
BbIMIpBILIHbIE 1 NPOUTPHILIHBIE MO3HLHH. BBIMIPhIIHEIE CTPaTErHH

2.16

CpeactBa  MCKYCCTBEHHOrO  HHTe/IekTa. Mnentudmkaims #  moHCK
u300paskeHuil, pacrno3HaBaHHe JHL. Hcnonab3oBaHie METONOB HCKYCCTBEHHOTO
VHTENIeKTa B oOyvarlollMX  cHcTeMax.  Hcmonb3oBaHue — METONOB
MCKYCCTBEHHOIO HHTe/NIEKTa B poboToTexnuke. HurepHer semeil. Hefiponnsie
ceTH

ANrOopUTMBI U MPOTPaMMHPOBaHLE

(FN]
—

(I)opMaszauml MOHATHA aJropHTMa. MawunHa Tb}OpHHI"a KaK YHHBEpCaNbHasA

MOZIEJIb BEIMHCIEHH

OueHKa CNOXKHOCTH BbIYHCNeHUH. Bpemsa paGotbl 1 o0béM ucnonbsyemoi
MaMATH, WX 3aBUCHMOCTB OT pa3Mepa HCXOAHBIX AaHHbIX. (OneHka
aCUMMNTOTUYECKOH CIOKHOCTH aJIFOPUTMOB. AJTOPHTMBI MOJHHOMHANBHOMN
cnoxkHoctu. IlepeGopHbie amroputmbl. [IpuMepbl Pa3HYMHBIX AJNTOPUTMOB
peLIeHHs OTHOH 3aa4H, KOTOPBIE HMEKT PA3IHYHYIO CIIOKHOCTD




OnpeneneHue BO3MOXHbBIX Pe3yJbTaTOB padoThbl MPOCTEHIIWX alropuTMOB
YIIPABJICHU HCTIOJIHHUTENSAMH H BbIMHCIUTEIbHBIX aNrOpuTMoB. OnpeneneHue

HUCXOOHBIX JaHHBIX, MPH KOTOPDBIX AJITOPHTM MOKET AaTb 'rpe6yeMblﬁ pE€3yabTart

AnroputMbl 00pabOTKH HATYPaNBHBIX YHCEN, 3AMHCAHHBIX B MO3HLHOHHBIX
CHCTEMax CYHCNEHHA: pa3OHEeHHe 3almuCH YHCa Ha OTAeNbHble LH}pDI,
HaXOXJEHHE CYMMBbl U MpOH3BeAeHHA LU(DP, HAXOKACHHE MAKCHMAJIbHOI
(MMHUMANBHOH) LH(pPBL

IlpeacraBneHue uyucaa B BHAE HaOOpa MPOCTBIX COMHOXKHTENEH. ANropHTM
OBICTPOrO BO3BEAEHHA B CTeneHb. [IOMCK MPOCTBIX wHCET B 33JaHHOM

Auana3oHe ¢ MOMOLLIBIO ANTOPUTMA «pelieTo JpaTocheHar

I
wn

MHoropa3spsaHble LieNble Y1caa, 3aAa4i JTHHHOH apHPMETHKH

W)
(o)}

A3k nporpammuporanus (Ilackanb, Python, Java, C++, C#). Tunel DaHHBIX:
LIeJIOUHCEHHbIe, BeIUeCTBeHHbIE, CHMBOJIbHbIE, JIOTHYeCKHe. BeTBineHus.
Cnoxnble yenopus. Hukasl ¢ ycnosueM. Llukibl no nepeMeHHOIN.

OOpaboTka naHHBIX, XpaHAWMXcS B daiinax. TexcToBble H OBOHYHBIE (aiiibl.
daiinosbie nepemennsbie (daitnosbie ykasarenan). Urenne us ¢aita. 3amuce B
daiin.

Pasz0ueHue 3agaun Ha noazagayn. [ToanporpaMmel (npoueaypsl U GyHKLHM).
Hcnone3oBaHne cTaHAapTHOH OHOIHOTEKH A3bIKa NPOrPaMMHPOBAHHA

)
~J

Pexypcusa. PekypcuBHBIe mpouenypbl H GpyHKUHH. Hcnoab3oBaHHe cTeka AN
OPraHH3aLMHU PEKYPCHBHBIX BBI30BOB
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YucneHHnole MeTonpl. TouHOe H MPHONMKEHHOE pelleHus 3amadn. UncneHHoe
pelLIeHHe YPaBHEHHH ¢ MOMoIpr nmoadopa napamerpa. UHCIEeHHBIE METOABI
pelieHns ypaBHeHHil: Merox nepedopa, METOA TMOJNOBHHHOTO JI€JICHHS.
[pubnixéHHoe BEIYHCIEHNE IJIMH KPUBBIX. BeluHcneHne rmomaned Gpuryp ¢
MOMOILBK) YHCASHHBIX METONOB (METOJ MPSMOYTONIBHHKOB, METOJ TPAIELHii).
IMouck Makcumyma (MHHHMyMa) (YHKUHMH OZHOH MepeMeHHOH MeTOAOM
MONOBUHHOTO IEJEHHA

OOpaboTka  CUMBOJNBHBIX  JAaHHBIX. BerpoeHHble  QYHKUMH  s3bIKA
NPOrpaMMUpPOBaHHs A 0OpalOTKH CHMBONBHBIX CTPOK. AJTOPUTMBI
06paboTKu CHMBOJIBHBIX CTPOK: MOACHET KOJMYECTBA MOSIBIEHHH CHMBOJIA B
CTpoke, pa3OHeHHE CTPOKH Ha CJIOBa MO MNpOOENbHBIM CHMBOJAM, TOHCK
MOACTPOKH BHYTPH AaHHOH CTPOKH, 3aMeHa HaiileHHOH MOACTPOKH Ha APYTYIO
cTpoky. I'eHepalus BcexX CNOB B HEKOTOPOM andaBHTe, YIOBIETBOPSIOLLIHX
3aJaHHBIM orpaHudeHHsM. [IpeoOpaszoBaHue 4ucna B CUMBOJbHYIO CTPOKY U

obpaTtHO

3.10

MaccHuBel M MOCIEOOBaTENbHOCTH 4HCEN. BblunicieHHe 0000IEHHBIX

XapaKTePUCTHK 3JIEMEHTOB MAacCHBA MM YHCIOBOH IOCIEN0BATENBHOCTH




(cyMMBI, mpou3BemeHHs, cpegHero apudpmeTHyeckoro, MHHHUMANBHOTO U
MAaKCHMAJIbHOTQ 3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPAIOLINX
3aJaHHOMY YCJIOBHIO). JIMHEHHBIN MOHUCK 33aJaHHOTO 3HAYEHHS B MACCHBE.
ANroputMbl paboOTBl ¢ 3JIEMEHTAMH MAacCHBa ¢ OIHOKPATHBIM HPOCMOTPOM
maccupa. CopTupoBKa OIHOMEPHOro maccusa. IIpocTeie METONBI COPTHPOBKH
(MeTon ny3bipbka, MeTon BbIOOpa, COPTHPOBKA BCTaBkaMH). CoOpTHpPOBKa
cnusiHueM. Brictpast coprupoBka maccusa {(anroputm QuickSort). JIBonuHsIit

MOUCK B OTCOPTHPOBAHHOM MaCCHBC

3.11

JlByMepHbIe MAacCHBbl (MaTpHLpBI). ANropuTMbl 00pabOTKH JBYMEPHBIX
MacCHBOB. 3aMOJIHEHHE [ABYMEPHOIO YHCJIOBOTO MAacCHBAa MO 3aJaHHBIM
MpaBUiaM, MOHCK 3J€MEHTa B IBYMEPHOM MAacCHBE, BHIYMCICHHE MAaKCHMyMa
(MHHHUMYMa) U CYMMBI 3JIEME@HTOB JIBYy MEPHOTO MACCHBA, MEPECTAHOBKA CTPOK U
CTOJOLIOB IBYMEPHOTO MacCHBa

3.12

CrnoBapu  (acconmaTuBHBIE MAcCHBBL,  OTOOpaxkeHus).  X3m-tabaunbL
ITocTpoeHue angaBUTHO-YaCTOTHOTO CIOBAps LA 3aJaHHOTO TEKCTa

Crexu. AHaIu3 NpPaBHIBHOCTH CKOOOYHOro BhIpaxkeHHs. Beraucnenue
apHPMETHIECKOTO BBIPASKEHHS, 3aITHCAHHOTO B MocTdHKCHOMH dopme.
Ouepeny. Henonb3oBaHHe ouepenH AN BPEMEHHOTO XPaHEHHA JaHHbIX

3.14

Anroputmbl Ha rpagdax. TlocTpoeHHe MHHHUMANBHOTO OCTOBHOTO [AepeBa
B3BELUEHHOTO CBA3HOIO HEOpHEeHTHPOBaHHOTO rpada. KonuyecTBo pasiH4HbIX
nyTeii MEeXAYy BEPIIMHAMH OPHEHTHPOBAHHOIO ALMKINYECKOro rpaga.
Anroput™ HdeHKcTpbl

3.15

Hepespa. Peanusauus nepesa ¢ NOMOMIBK) CCbUIOYHBIX CTPYKTYD. JIBOMYHBIE
(6uHapHble) nepesbsa. [locTpoeHHe nepeBa I 3aJaAHHOTO apU(pMETHYECKOTo
BbIpaKeHUs. PekypcrBHbIe anropuTMbl o6xona nepepa. Mcnonb3osaHue cTeka
1 ouepeau s 00xona nepesa

3.16

AyHaMHYecKoe MPOrpaMMHPOBaHHE Kak METOA pelleHHs 3a1a4 ¢ COXpaHeHHeM
MPOMEXYTOYHBIX ~ PE3yJbTaTOB.  3ajadd, PpEIIaeMble ¢  MOMOLIbI
IOVHAMHYECKOTO TPOrpaMMHPOBaHNA: BbIUHCIEHHE PEKYPCHBHBIX (yHKIMH,

NMOACYET KONHYECTBA BAPUAHTOB, 3a0a4l ONTHMH3aLHH

3.17

ITonarne 06 00BEKTHO-OPUEHTHPOBAHHOM MporpaMMHpoBaHUH. OOBEKTH U
kaacchl. CBoiicTBa U MeTonbl 00bekToB. O0beKTHO-OpHEHTHPOBAHHBIH aHAIKS.
PaspaboTka nporpamMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOAXOAA.

I/IHKaHCYHﬂHI/Iﬂ, HACJICOOBaHUC, HOJIHMOp(bI/BM

HHpopMaLUOHHBIE TEXHOIOTHH

4.1

AHanu3 naHHbIX. OCHOBHBIE 3aJadyd aHaJH3a OAHHBIX: NPOTrHO3HPOBAHHE,

Kiaaccupuranys, Kiacrepusauus, aHaaus OTknoHeHuil. ITocnenosarenbHOCTE




pelleHHs 3a1ay aHanKu3a JaHHBIX: cOOp MEePBHYHBIX JaHHBIX, OUHCTKA U OLIEHKA
KaueCTBa [aHHbIX, BbIOOp M (WiM) MOCTPOGHHE MOJAENH, HpPeoOpa3OoBaHHE
IaHHBIX, BU3yalu3alysd JaHHBIX, HHTepIpeTalus pe3ynbTaToB. [IporpaMMHbIe
cpencrea U VHTepHer-cepBUCH muist 00pabOTKH M INPEACTABIEHHS JAHHBIX.
Boneuvie nanupie. MamunHoe 00yueHne

42

AHanu3 OJaHHBIX C MOMOIUBIO 3NEKTPOHHBIX TabnHU. BbluHCIeHHE CYMMBI,
cpennero  apugmernueckoro, HauOosbinero (HaUMEHBINEro) 3HAYEHHS
nuanazoHa. Beraucnenune ko>puIMEHTA KOPPENALHH ABYX PsANOB AQHHBIX.
ITocTpoeHue cronfuaThiX, AMHEHYATBIX M Kpyroeblx auarpaMM. [loctpoeHue
rpapuko  ¢yHkumii. IlonGop  nuUHMM  TpeHma, pelleHHe  3adad
NpOrHo3upoBanusa. PemeHue 3a1a4 ONTUMH3ALMH ¢ MOMOIIBK 3JIEKTPOHHBIX

TabGIHI

43

AuckpeTusauus TNPH MaTeMAaTHYECKOM MOZENHMPOBAaHHH  HEeMpepbIBHBIX
npoueccoB. MoznenuposaHue IABWKeHUA. MozenupoBaHue OHONOTHUECKHX
cucreM. MareMaruueckue MOAEJIH B  3KOHOMHKE. BbruucnuTenbHbIe
IKCrepuMeHThl ¢ Moaesmu. ObpaboTka pe3ynbTaToB 3KCHIeprMeHTa. Meron
HaUMeHbLIMX KBafpaToB. (OLEHKa 4YHCNIOBBIX MapaMeTPOB MOAETHPYEMBIX
00BEeKTOB M MpoLeccoB. BoccTaHOBNEHHE 3aBHCHMOCTeH MO pesyibraram

3KCIIEPUMEHTA

4.4

BepostHocTHRle  momend.  Mertoasl MoHrte-Kapno.  MMutaunoHHoe

MOIOCITHPOBAHHE. CucTeMbl MAaCCOBOTO 06CJ'Iy)KHBaHHﬂ

4.5

Tabnuunele (pemsinnonHble) Oasbl naHHbIX. Tabnuua - nNpeacTaBieHue
cBeOeHUil 00 omHOTUNHBIX o0bekTax. [Tone, 3anucek. Koy Tabauuel. PaGoTa ¢
rotopoil 6a3zoii maHHbIX. 3amonHeHHe Oa3bl JaHHBIX. [TOHCK, COPTHUpPOBKA H
¢unbTpanms AaHHBIX. 3aNPOCH! HA BLIDOPKY AAHHBIX. 3aMIPOCHI ¢ MAPAMETPAMH.
BrrunciseMsle noss B 3anpocax.

MHuorotaGnuuHble 6a3bl AaHHBIX. TUMEI CBA3el Mexkay TabmuuaMu. BHewnHuid
kmod. LlenoctHocTs Gasbl OaHHBIX. 3anpockl K MHOTOTAONMUHBIM (a3am

JAaHHBIX

4.6

TekcroBblii mpoueccop. CpencTBa MOHCKA H aBTO3aMeHbI B TEKCTOBOM
npoueccope.  CTPyKTYpUpPOBaHHbIE  TEKCTOBbIE  JOKyMeHTHL.  CHOCKH,
ornapneHue. IlpaBuna  UWTHPOBAHHS  MCTOYHHKOB H  O(QOpPMIEHHS
OubnuorpadgruecKHx CChIIOK




YYEBHO-METO/IUYECKOE OBECHHEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUUIAA YYEHHUKA

« Hndopmaruka (B 2 uactax), 10 knace/ ITonsxos K1O., Epemun E.A., OOwectso ¢
orpannueHHoi orBerctBeHHOCTEI0 «BMHOM. JlaGopartopust 3Hanmit», AKLHOHEpHOE
obutectBo «M3narenscTBo «IIpocBelienne»

* MHudopmaruka (B 2 yactsx), 11 knacc/ IMonskos K.1O., Epemun E.A., OGuectBo ¢
orpaHuyeHHoOi orBercTBeHHOCTEIO «BMHOM. JlaGopaTopusi 3HaHMiT», AKLHOHEpHOE

obmecTBo «M3naTenbCTBO ((HpOCBellIeHl/le»

METOJUYECKUE MATEPUAJIBI /UIA YUUTEJIA

o  Undopmaruka 10-11. Coopumk 3axau u yripakHeHui. bazossiii u yriyOnennsii yposuu, [1aBnosa
E.C.
o Undopmaruka. COopHuK 3ama4 1o MoaemupoBanuio. bazossiii u yrinyOnennsiii yposuu. 10-11 xmacesr,

Maxkaposa H.B. / Hunosa FO.H. / Turosa FO.®. / lllarmpo K.B.

IHNPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI 1 PECYPCbI CETH

NUHTEPHET

Enunas komekumst LudpoBbix oOpasoBarebHbIX pecypcos hitp://school-collection.edu.ru

Cnam THA/ PEIIY EI'D https://oge.sdamgia.ru/

[ ]

Caiit Koncrantuna Ilonsixosa https://kpolyakov.spb.ru/

e  OTkpoIThii Oank saganmii EI'D ®UITU hitps:/fipi.ru/ege/otkrvtvy-bank-zadaniy-ege
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