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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nupopmartuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIAHETO
obmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM  00pa3oBaTeNIbHOM  MpOrpaMMbl  CPEAHEro  OOIIero
obOpazoBanust MBOY «COI Ne 8 umenu bycbirnna M.W.», npeacTaBieHHBIX B
®I'OC COOQO, a Takxe padoyeil nporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHPOpMaTuKe HAAET NPEACTABICHHE O LEIAX, OOIen
cTpaTeruu OOy4yeHHus, BOCHUTAHMS M PA3BUTUS OOYYAIOIIMXCS CpeICTBaMU
yuebHoro mnpenmera «MHdopmaruka» Ha yriyOJEHHOM YPOBHE, yCTaHaBJIMBAET
00s3aTeNnbHOE MPEeAMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE I10 pa3jieiiaM U TeMaM Kypca, ONPEJENsieT pacipeiesieHue ero
1o kiaccaM (rogam H3yudeHus), 1aéT MpPUMEpPHOE paclpe/esieHne yueOHbIX 4acoB
IO TEMAaTUYECKUM pa3fesiaM Kypca U  PEKOMEHAyeMylo (IpUMEpHYIO)
IOCIEA0BATENbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Yy4yeOHOro Impolecca, BO3PACTHBIX
0COOEHHOCTEH 00yYJarOIIMXCH.

[IporpamMma 1o nHGpoOpMaTHKE OMPEENIIEeT KOJMUYECTBEHHbBIE U KAU€CTBEHHbIE
XapaKTepUCTHKU y4eOHOro Marepuasa Jjs KaXJI0ro roja U3yuyeHus, B TOM YHUCIIE
JUISL COZIEP KAaTeNIbHOTO HANOJHEHUs pPa3HOro BUJA KOHTPOJA (MPOMEXKYTOUHOM
aTTecTaluu oOyyarouuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
rocyZapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma mo nHpopmMaTHKe SBISETCS
OCHOBOM JJIi COCTaBJICHHS AaBTOPCKUX YYEOHBIX NporpaMM U Yy4eOHHUKOB,
HOYPOYHOI'0 IUIAHUPOBAHUSI Kypca YUUTEIEM.

HNudopmaTuka B cpegHem o01ieM o0pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOM JUCLUHUIUIMHBI, U3ydarouien
3aKOHOMEPHOCTH MPOTEKAaHUs U BO3MOKHOCTH aBTOMATHU3AlMU MHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTMU ~ NPUMEHEHHsS  HH(OPMATUKHM, TPEXKAE  BCErO
UH(OPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COLUANBHYIO CPEPY;

MEXIMCIUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH #  HWH(DOPMALMOHHOU
NESATENBHOCTH.

Kypc nndopmaruku 1 ypoBHsI cpeAHEro oOero oOpa3oBaHUs SIBISETCS
3aBEPILAIOIIUM HTAallOM HEMPEPHIBHOW MOJATOTOBKM O0O0yYarolmuxcsi B 00J1acTu
UH(OPMATUKU U HUH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOI'MH, ONMHUpaeTcs
Ha cojJep)kaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
OMBIT  TOCTOSSHHOTO  TPUMEHEHUs  HMH(OPMALHMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, JAa€T TEOPETHUUYECKOE OCMBICIEHHME, MHTEPIPETALn0 U 0000IIeHne
3TOTO OIBITA.



Pesynbrartel  yroyOn€HHOTO ypOBHS ~U3y4YeHHs y4eOHOro mpeamera
«Mndopmarrka» OpPUEHTHUPOBAHBI Ha TMOJyYE€HHE KOMIIETEHTHOCTEH s
nocieaywmeil nmpopecCUOHANbHONW JIEITEIbHOCTH KaK B paMKax JaHHOMU
npeAMETHOM 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOmacTsax. OHU BKJIIOYAIOT B CEOSI:

OBJIAJICHUE KJIIOYEBBIMU TOHATUSIMH W 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHasg TMpeaMeTHas 00JIacTh, PaclO3HABAHHE COOTBETCTBYIOIIUX UM
MPU3HAKOB U B3aUMOCBSI3€i, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TMYHBIC MOIXO0/IbI
K U3yYECHUIO SIBJICHUM, XapaKTePHBIX JJI1 U3yd4aeMoOi peaAMEeTHOM 00acTu;

YMEHHE peliaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUYECKUE 3ajlauu,
XapaKTepHbIE IS HWCIIOJIb30BAHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
peIMETHOM 00JacTH;

HaJu4Yue TPEACTaBICHUM O JAHHOW MpEeAMETHOM O00JIACTH KaK IeJI0CTHOM
TeOpuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS3SX CO CMEXKHBIMU O0JacCTIMHU
3HAHHM.

B pamkax yrinyOn€HHOro ypoBHS M3y4eHHS MH(POPMATUKU OOECIIeYMBACTCS
1ieJIeHaNpaBlIeHHAs] TOJIrOTOBKa OOYYarOIIMXCs K MPOJIOJDKEHHIO 00pa3oBaHUs B
OpraHu3anusXx  NpoQecCHoOHaIbHOrO0  00pa3oBaHUS MO  CHEIUATBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM €  IU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
mporpamMMHas WHXeHepus, HHPOpMaIMOHHAs 0e30MacCHOCTh, WH(GOPMAIIMOHHBIE
CUCTEMbl M TEXHOJOTHUU, MOOWIbHBIE CHCTEMbl U CETH, OOJIbIINE JaHHbIE U
MaIllMHHOE O0OYy4YeHHE, TMPOMBIIUICHHBI WHTEPHET Belleld, HCKYCCTBEHHBIN
WHTEJUJIEKT, TEXHOJOTUM OECHpOBOJHOM CBSI3M, POOOTOTEXHHUKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbl PACIpPE/IEIEHHOTO pPEeecTpa, TEXHOJOTUU BUPTYAJIbHOU H
JIOTTIOJTHEHHOM pealbHOCTEM.

OcHoBHas 1enb wu3ydeHus yudeOHoro mnpenmera «MHpopmarukay Ha
yriIyOJIEHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHus —  OOecCIieueHUe
JaTbHEUIIET0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMMETEHIHMM 00ydYaroierocsi, €ro
TOTOBHOCTH K JKU3HU B YCJIOBHSIX Pa3BUBAIONIETOCS WH(OPMAIITMOHHOTO 00IIecTBa
Y BO3pacCTalOllel KOHKYPEHIMHW Ha pbIHKE Tpylaa. B cBsA3uM ¢ 3TUM H3ydyeHUE
nHdopmaruku B 10—11 kitaccax 10KHO 00ECIICUNTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUsSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpOpMATHKHA, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOT'O U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nu4aTh (akTbl WU OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBHIBOJABI, BHJIETh HMX CBS3b C KPHUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPHUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;



c(OPMHUPOBAHHOCTh  TPEJCTABICHUA O BIUSHUM WHOOPMAIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMMYECKOTO, TOJUTUYECKOT0, KYJIbTYPHOTO, IOPHUIAYECKOTO, MPUPOIHOTrO,
SPrOHOMHYECKOr0,  MEIMIHMHCKOTO M  (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHI;

MPUHATHE MPABOBBIX U TUYECKHUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBJICYEHHBIX B CO3JaHUE U UCIIOJIb30BaHUE
UH(OPMAIMOHHBIX CUCTEM, paclpoCcTpaHeHue UH(OpMaIIK;

CO3JaHUE YCIOBHM JJI1 Pa3BUTUS HABBIKOB Y4YEOHOM, NMPOEKTHOM, HAy4HO-
UCCJIEIOBATENILCKOW M TBOPYECKON NEATEbHOCTH, MOTHUBAIMHM OOYYaIOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yyebHoro npeamera «MHpopMaTukay BBIIEISIOTCS YEThIpE
TEMATUYECKHUX pa3ziena.

Paznen «llu¢gpoBasi rpaMoOTHOCTH» TMOCBAIIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIDYTUX DJIEMEHTOB IU(POBOTO  OKPYKEHHUS, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCTIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, pabOTe B
cetu VHTepHET U UCHOJNB30BAHUIO HWHTEPHET-CEPBHUCOB, HWH(OPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGpOPMATHKH» BKIOYAaeT B ce0s
NOHATUIHBIA anmapat HWHPOPMATHUKH, BOIMPOCHl KOIUPOBAHUS HH(OpMaIuH,
u3MepeHus MHGOPMAIMOHHOTO O00BbEMa JAHHBIX, OCHOBBI alIreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEIIMPOBAHUS.

Paznen «AaropuTMbl M NPOrpaMMHPOBAHHE)» HAMPABICH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3paO0OTKy aJITOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMHUpOBaHKE HABBIKOB peaiu3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «AHpopManmoHHBIE  TEXHOJOTMM»  TOCBIIIEH  BOMPOCAM
npuMEHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHHA, pPEAM30BAHHBIX B IMPHUKIATHBIX
NpPOrpaMMHBIX IIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3ajlayax aHaiIu3a
JAHHBIX, MCMOJB30BAHMIO 0a3 MAHHBIX U D3JEKTPOHHBIX TAOIUI[ JJIs pelIeHUs
IIPUKJIAIHBIX 3a]1a4.

B mpuBenénnom nanee copepxanuu ydeOHoro mpenmera «MuadopmaTrka
KYPCHUBOM  BBIJICJICHbl  JIONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNIbHYIO0 TTporpaMmMy 0Oy4eHHs, HO MOTYT OBITh TIPEIJIOKEHBI JJISl U3YUYEHUs
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CTIOCOOHBIM 00YUaIOIINUMCH.

YrinyOnéHHbli  ypOBEHb HW3YYEHHS HHQPOPMATUKH PEKOMEHAYyETCS IS
TEXHOJIOTUYECKOTO  MPOQWIsi, OPHCHTHPOBAHHOTO HA  HWHXXCHEPHYIO U
UHOOPMAITMOHHYIO CQepbl ACATENbHOCTU. YTIYyOIEHHBIH YpPOBEHb HW3Y4YEHUS
uH(pOpMaTUKK 00ECIeYUBAET: MOJATOTOBKY O00YyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEeMAIbHOCTU B 00JIacTW HMH(GOPMALMOHHBIX TEXHOJOTMH U UH)XCHEpHbIE
CHEIUATbHOCTH, Y4YacTUE B MPOEKTHONM M HCCIENI0BATEIbCKOU JAESTeNIbHOCTH,
CBS3aHHOH C COBPEMEHHBIMH HAIPABJICHUAMH OTpacid HH(DOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYaCTHIO B OTUMIIHAAAX U CJaue
EnnHoro rocy1apcTBEHHOTO 3K3aMeHa 1o HH(OpMaTHKe.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Tpelaesiax OJHOr0 Toja OO0yuyeHus
MOXKET OBITh M3MEHEHa 1O YCMOTPEHHIO YYWTEIsl TpH TMOATOTOBKE paboueit
IPOrpaMMBbI ¥ IOYPOYHOTO TUTAHUPOBAHHSL.

Oo1iee yuCIo YacoB, peKOMEHAOBAHHBIX IJIS1 U3y4YeHHs] HH(POpMATUKU — 272
yaca: B 10 kiacce — 136 yacos (4 yaca B Henento), B 11 knacce — 136 yacos (4 yaca
B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IHu¢pposasi rpaMOTHOCTDH

TpeGoBaHusg TEXHUKM O€30IaCHOCTM M TUTMEHbl Tpu paboTe C
KOMIBIOTEPAMHU U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHuMnbr pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. APXUTEKTYpa
¢on HeliMaHa. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOrpPaMMBbl MPOLIECCOPOM.
OnepaTuBHas, MOCTOSIHHAs W JoOJroBpeMeHHas namsatb. OOMEH JaHHBIMU C
noMOIIbIO KH. KOHTpOsuIepsl BHEMHUX YCTPOUCTB. [IpsAMoOii 1oCTyn K MamsTH.

OCHOBHBIE ~ TEHAECHLUMHM  pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapamtensHble BBIYVCIICHHUS. MHoromnpoueccopHsle CUCTEMBI.
Cynepkomnbrotepbl. PacnipenenéHHbie BBIYMCIUTEIbHBIE CUCTEMBI M 00paboTKa
OonbImIMX JaHHBIX. MOOWIbHBIE LHUPPOBBIE YCTpOWCTBA U MX pPOJb B
KOMMYHMKALUX. Bcerpoennsie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPBI.
PoboTu3rnpoBaHHbIe MPOU3BOICTBA.

[IporpamMMHOe obecriedeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX cucTeM. Buibl
IpOrpaMMHOro obecnedeHuss U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHnss MOOWJIBHBIX ycTpoucTB. llapamnenbHoe NporpaMMHpPOBaHUE.
CucremHoe mnporpammHoe obecrneueHne. OnepanMoOHHbIE CUCTEMBI. Y THIIUTHIL.
HpaiiBeppl  ycTpoucTtB. MHCTamumsiuuss W JOEUMHCTAULALUSA  IPOrPAMMHOIO
oOecrieueHusl.

daitnioBble cuctembl. [IpuHIMOBI pa3MelieHUuss U UMeHOBaHUs (aijaoB B
noJaroBpeMeHHor naMaty. [1abnonsl 11t onucanus rpymi (haisios.

[Iporpammuoe obecnieuenue. JIneH3supoBanue NporpaMmMHOro 00ecredeHus
u uuppoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obOecneuenue. KomMepueckoe 1 HEKOMMEPUECKOE UCTIOIb30BAHUE MTPOrPAMMHOTO
oOecrieueHuss U UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas
3akoHoAaTenbCcTBOM Poccuniickon denepanuu 3a HENPABOMEPHOE HCIOJb30BAHUE
IPOrpaMMHOT0 oOecTieueHHs U TU(PPOBBIX PECYPCOB.

IIpuHIMITBI IOCTPOCHHMSI U aIlllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBbie potokodbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKONBI
crexka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacern ¢ momompro mMacok mnozcereil. CereBoe
agMUHHACTpUpoBaHue. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuus CBsI3U € y3iIoM ceTH. OmnpelerneHue MapuipyTa JBUKCHUS
IIAKETOB.

Buner  pestenbHoctn B cetm  MutepHer. CepBucel  HMHTepHera.
I'eonndpopmarimonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PeaJIbHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TelNe(POHOB, OMpeAeNieHne 3arpy>KeHHOCTH
aBTOMAarucTpajei), ”HTepHET-TOProBJisd, OpOHUPOBaHUE OUJIETOB U TOCTHHHUII.

['ocynapcTBEHHBIE JEKTPOHHBIE CEPBUCHI U yCIyrd. ColuanbHbIE CETH —
OopraHu3alus KOJUIEKTUBHOTO B3aMMOJACUCTBUS U oOMeHa aaHHbIMU. CeTeBoi
ATUKET: TpaBWia TMOBeAeHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosryuyeHHor nH@popmaruu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHOorui. OOIue mpooOsieMbl 3alUThI
uadpopmaruu  u  uHbOpMmarmoHHOW  Oe3omacHoctH. CpeacTBa  3aIUTHI
uH(pOpPMAIIMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
nHpopManMoHHbIX cucTtemax. IIpaBoBoe oOecreueHne HHGOPMAIMOHHON
0€30MacHOCTH.

[IpenorBpamieHue HECAHKI[IMOHUPOBAHHOTO JOCTyTa K  JUYHOU
KOH(MUICHIINATFHON WH(POpPMAIIUU, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpemoHocHOe mporpaMmHoe 0OecreueHne U CrocoObl
O0pbObI ¢ HUM. AHTHUBUPYCHBIC TporpaMmbl. OpraHu3zanus JUYHOTO apXHUBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbHast 3anura apxusa.

[udpoBanne nanHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHIL.
[Mudper mpoctoii 3amensl. [lludp Lezaps. I[ludp Bmxenepa. Anroputm
mdpoBanus RSA.

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

Nudopmanus, nanneie u 3HaHus. VHpopMalimoHHbIE TTPOILIECCHI B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HemnpeppiBHBIE ¥ JUCKPETHBIE BEIMYMHBI M CUTHaIBL. Heo0xonmMocTh
JUCKpeTH3alny UHGPOPMAIMK, TPEeIHA3HAUYCHHOW JUIsl XpaHEHUs, Tepeadyud u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEPaBHOMEPHBIE  KOJIBI.
JlexoaupoBaHue COOOIIECHMIA, 3aITMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnoue @ano. IlocTpoeHME OAHO3HAYHO ACKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepesa. EnuHuiel u3aMepeHus koaudecTBa nHGopManuu. AngaBUTHBIM MOAXOM K
OLICHKE KOJIMYeCcTBa MH(POPMALIMH.

Cucrtembl cuucieHus. Pa3BépHyTasi 3amuch IMeNbIX W JPOOHBIX YHCENT B
NO3UIIMOHHOW cucTeMe cuucieHus. CBOICTBa MO3UIIMOHHON 3alHdCH YHUCHA:
KOJIMYECTBO MUGP B 3aMHUCH, NMPU3HAK JCITMMOCTH YHCJa HA OCHOBAHHUE CHUCTEMBI
CUHUCIICHUS. AJITOPUTM TIepeBOa LIEJIOro Yyuciaa u3 P-uuyHON CUCTEMBbI CYUCIICHUS B
JNECATUYHYI0. AJTOPUTM IepeBoJa KOHEUHOM P-uuHON npoOu B NECATHUHYIO.
AJITOPUTM TIEPEBOJA UEIOr0 4YMCIA W3 JIECATUYHOW CUCTEMBI CUHCIeHUs B P-
nuyHyto. IlepeBox koHe4yHOU jgecsaTUUHOW npoObu B P-munyro. JIBouuHas,
BOCbMEpPUYHAS W IIECTHAALATEPUUYHAs] CUCTEMbI CUMCIICHUS, CBSI3b MEXK]Y HUMHM.



ApudmMeTrnueckre ornepanuyd B TMO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpouyHas
YPaBHOBEIIICHHAs CUCTEMA CUUCIIECHUS. JIBOUUHO-ECSITUYHASI CUCTEMA CUMCIICHUS.

KonupoBanue TtekctoB. KomupoBka ASCII. OpHoOalTHBIE KOJIUPOBKH.
Cranmaptr UNICODE. Komupoka UTF-8. Omnpenenenne HHPOPMALMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanme  m3obpaxkenmii. OneHka uHOOPMAIIMOHHOTO  00BEMa
rpaduuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3pPEIICHUH U TJIyOMHE KOJIUPOBAHHUS I[BETA.
[IBeToBbie Monenu. BekTopHoe koaupoBanue. Dopmathl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. @pakranpHas rpapuka.

Koauposanue 3Byka. OnieHka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPHY 3aJJaHHBIX YACTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. I[loHsTue BbIicKasbiBaHUsA. BhickasbiBaTeabHbIE (HOPMBI
(mpenukatsl). KBaHTOpBI CyIIE€CTBOBAHUS M BCEOOLTHOCTH.

Jlormyeckue omneparuu. TaOmuibl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIoruecKue onepaluu U orepaluy HaJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa30oBaHUS JIOTHUYECKHUX
BbIpakeHUN. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue (GyHKIMUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
GYHKIIUH OT KOJTMYEeCTBA apryMeHTOB. [10THBIE CHCTEMBI JIOTHYECKUX (PYHKITHMA.

Kanonmueckne  ¢opmbl  joruueckux  BbipakeHud.  CoBepIleHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJibHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOCHUS IO TabJIUIEe HICTUHHOCTH.

Jlormyeckue »3JIEMEHTBI B coOcCTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaubiii cymmarop. IloctpoeHne cxeM Ha JOTMYECKMX DBJEMEHTax I
3aJJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3alUCh JIOTUYECKOrO BBIPAKEHUSA TI0
JIOTUYECKOU CXEME.

[IpencraBiienre LENbIX 4YHUCEN B MHaMATH KoMibloTepa. OTpaHHMYE€HHOCTb
Jyarna3oHa 4YuCesl IMPU OrPaHUYEHUH KoiuyecTtBa paspsnaoB. llepenonneHnue
pa3psiIHON ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OWUT. JIBOMYHBIM
JOTIOJTHUTEIIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBeie Jormueckue onepauuu. Jlornueckui, apudMeTHdecKuil W
mukmaeckuii  casurd.  [lludpoBanme ¢  momomplo TOOWTOBOM — omepaiuu
«uckioyarotiee NI .

[IpencraBieHne BEHIECTBEHHBIX YMCENI B NaMITH KOMIIbIOTEpA. 3Hayallas
4acTh W MOPSAIOK yucia. Jluana3oH 3HaueHUN BeleCTBEHHBbIX yucen. [IpoGiemsr
XPAaHCHUSI BEIIECCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BreimosiHEHHWE oOllepaluii C BELIECTBEHHBIMU YHUCJIAaMHM, HAKOIUICHUE
OIIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI U IPOTPAMMMPOBAHHE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB paOOThl MPOCTEUIINX aJITOPUTMOB
YOPABJICHUS] HCIIOMHUTENSIMU U BBIYMCIUTEIBHBIX anroputMmoB. OrnpejaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIH pe3yJIbTar.

Ortanbl pelieHus: 3ajaad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CPEICTBA:
TPAHCIATOP, OTIAAYuK, mpoduiupoBuMK. KoMmmuiasuus u HUHTEpHpeTanus
nporpaMm. BupTyajibHble MalllMHBI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIAJKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX Tabmuu. Otnanounsiid BbeiBoA. llomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUKM ocTaHOBa. [IpocMOTp 3HaUEHNI TEPEMEHHBIX.

SA3pik  nporpammupoBanust (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHe. BeTBiueHus.
Cnoxnsie ycmoBus. Iluknel ¢ ycmoBueM. LUKl 1O MEpEeMEHHOM.
B3anmo3aMeHsIeMOCTh  pa3jMYHBIX  BUJOB  HUKIOB. VHBapuant uukia.
CocraBneHue LUKIA C HCIOJB30BAHUEM 3apaHEe ONPENEIEHHOTO WHBApUAHTA
LUKIIA.

JIoKyMeHTHpOBaHUE Mporpamm. Hcnonb3oBanue KOMMEHTapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U MHCTPYKUMU AJIS ITOJIb30BATENS.

AnTOopuTMBI 00pa0OTKM HATYpPaTbHBIX YMCEN, 3aMMCAHHBIX B MO3WUIIMOHHBIX
CUCTEMaxX CYHUCJICHHUS: pa30HeHHe 3alucu 4Yucia Ha OTACNbHbIE HHUQPHI,
HAaXOXJEHUE CYMMbl W TMpOM3BEIEHUS UU(Dp, HAXOKIECHUE MaKCHUMaIbHOU
(MUHUMAJIBHOM ) U PBHI.

HaxosxeHne Bcex MpOCThIX YuCeN B 3aJaHHOM auamas3oHe. lIpencraBieHue
quciia B BUA€ HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTEIICHb.

OG6paboTka JaHHBIX, XpaHsmuxcs B (aitnax. TeKkCcToBbIe U JBOWYHBIE (hAIIbI.
daitioBble TIepemMeHHbIe ((ailnoBble ykazatenu). Urenwe u3 Qaina. 3anuch B
daii.

Pa3buenue 3amaun Ha moazanauu. [loamporpaMmel (mporeaypsl U YHKITUN).
Pexypcusa. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHbIe mpoleaypsl u
¢ynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aly PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHWe CTaHAAPTHOM OUOJMOTEKM SI3bIKa MPOrPaMMHUPOBAHUS.
[lonkmtouenne  OMOAMOTEK  MOANPOTrPaMM  CTOPOHHUX  NPOU3BOJIUTENECH.
Moy ibHBIN NPUHITUI TOCTPOCHUS TPOTPAMM.

Uucnennble Metoapl. TouHOoe U TNPUOMMKEHHOE pElIeHUsS  3aJlauu.
YuclieHHbIE METOJIbI pEUIEHUSI YPABHEHMI: METOJ nepedopa, METO/1 MOJIOBUHHOIO
nenenud. [IpubOnuk€HHOE BBIUKMCICHUE JUIMH KPUBBLIX. BhlunclieHWe Tmuioaae
buryp ¢ TOMOIIBIO YUCIECHHBIX METOAOB (METOJ] NPSIMOYTOJBHUKOB, METOJI



tpaneruii). I[louck Makcumyma (MuHUMYMa) GYHKIAA OJHOM TMEPEeMEHHOU
METOJOM IOJIOBUHHOTO JEIECHUS.

OO6paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QyHKUHUHM — A3bIKa
MpOrpaMMHUPOBaHUs i1 0OOpaOOTKM CUMBOJBHBIX CTPOK. AJNTOPUTMBI 0OpaOOTKHU
CUMBOJIBHBIX CTpPOK: TOJCYET KOJMYECTBA IMOSBJICHUN CHMBOJIA B CTPOKE,
pazOveHHue CTPOKM Ha CJoBa MO NPOOEIbHBIM CHUMBOJAM, MOHCK MOJCTPOKH
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWUJICHHOW IIOJCTPOKH HA JPYryI CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue yucia B CHMBOJIbHYIO CTPOKY B 0OpaTHO.

MaccuBel W MOCJIEIOBaTENIbHOCTH 4YHCeNl. Bpruucienne 000OHIEHHBIX
XapaKTePUCTUK AJIEMEHTOB MAaCCHBA WJIM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BEACHUS, CPEIHEr0o apupMEeTUYECKOr0, MUHUMAJIBLHOTO M MaKCHUMaJIbHOTO
3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIMX 33JJaHHOMY YCIOBHIO).
JIvHENHBIM MOUCK 3aJaHHOTO 3HAYEHHS B MACCHBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTblie METOBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MmaccuBa (amroput™m QuickSort). J[BoMuYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBIE MacCuBBI (MaTpUIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3alIOJJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHbIM IIPaBUJIaM,
MIOMCK DJIEMEHTA B IBYMEPHOM MacCUBE, BBIYHMCIIEHHE MaKCUMyMma (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MAacCHBa.

HNudopmanuoHHbIE TEXHOJIOTUU

TexcroBbiii mpoueccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpeacTBa MOUCKA M ABTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonws3oBanume  crwieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KoiuiekTuBHas padoTra € JIOKYMEHTaMHU.
WNHCcTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. OO1auyHble CEPBUCHIL.
Henosast mnepenucka. Pedepar. I[lpaBuna uuTHpOBaHUS HCTOYHHKOB U
opopmienusi Oubnuorpapuyeckux ccbulok. OdopMileHHE CIHCKA JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TeXHMYEeCKHe CpEeACTBa BBOJA
Tekcra. CHenuaJn3upoOBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MAaTEMAaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kjaccudukanus, KiacTepusauus, aHaiu3 OTKIoHeHuH. IlocinenoBarenbHOCTH
pellleHusl 3a7a4 aHa/Iu3a JaHHBIX: cOOp MEPBUYHBIX JNAHHBIX, OYMCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHHE MOJIeTH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allMsl JTaHHbIX, HHTEPIPETAlNs pe3ysbTatoB. [IporpaMmmubie cpeactsa u



WHTEPHET-CEPBUCHI JJI1 00paOOTKU W MPEACTABICHUs NaHHBIX. bobiue gaHHbIE.
MamnHoe o0yuenue. MHTeIeKTyanbHbIi aHaJIu3 TaHHbIX.

AHalIM3 JJaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0IuIl. BhIUMClIeHHE CyMMBI,
CpelHero apupMeTUYECKOoro, HauOoIbIIEro (HAMMEHBIIEr0) 3HAYEHHS TUaIa30Ha.
Brruucnenne kosdduimenta Koppensiuu JIBYX psAa0oB AaHHBIX. [locTpoenue
CTOJIOUATHIX, JMHEHYAThIX M KpyroBblx nuarpamm. [locTtpoenue rpadukoB
dbyukiuit. [Togbop nuHUM TpeHa, pEIIeHHE 3a/1a4 TPOTHO3UPOBAHUS.

UuclieHHOE pEeIlIeHHEe YpaBHEHUH C TIOMOIIBI0 MOoa0opa mapameTpa.
Ontumuzanus Kak MOMCK HAWJIY4Illero PeIIeHUs B 3aJaHHbIX ycnoBusix. LleneBas
dbyHKuMg, orpaHnueHus. JIokampHbIE U TIIOOQJIBHBIA MHHUMYMBI 1IE€JIEBOM
¢bynkuuu. Pemenue 3a1a4 onTUMHU3AIUU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KITACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopetnueckue MOAXOAbI K OICHKE KoJIM4YecTBa HWHGOpManuu. 3aKoH
agmutuBHocTH uH@opMmanuu. Popmyna Xaptiau. Mubopmarus u BEpOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHSl AAHHBIX C IIOTEPSMH. Y MEHBIICHHE
r1yOuHBI KoaupoBaHus 11BeTa. OCHOBHBIE Uaeu anroputmoB cxatus JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBHCUMOCTb BPEMEHHM Iepeladyd OT
UH(OPMAIMOHHOTO O00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpuuuHbI
BO3HMKHOBEHHUSI OHIMOOK TMpu mepenadye JAaHHbIX. Kozbl, MO3BOJSIONINE
0oOHapy>XMBaTh W HMCHPABJISATH OLIMOKH, BO3HUKAIOUIME TMPU MEpeaade JAaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropennem 0utoB. Koasl XaoMMuHra.

Cucrtembl. KoMIoHeHTBI cucTeMbl W WX B3auMmozeicTtBue. CHUCTEMHBIH
addekrt. YnpapneHue kak nHGopMarmoHHsIi nporecc. OOpaTHas CBA3b.

Mopenn n monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOIEIH
MOJICTUPYEMOMY OOBEKTY WJIHM TpoLeccy, eau moaenupoBanud. Gopmanuzanus
MPUKJIAJIHBIX 3a]1a4.

[IpeacraBinenne pe3yabTaToOB MOJCIMPOBAHUA B BUJE, YAOOHOM s
BOCHPUATHS YeJIOBEKOM. ['paduueckoe npeacTaBieHre JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe noHsTH. Buasr rpados. Onucanue rpadoB ¢ MOMONIBIO
MAaTpUl] CMEXHOCTH, BECOBBIX MATPUL, CIHUCKOB CMEXHOCTH. PemeHue
QITOPUTMHYECKUX 3374, CBSI3aHHBIX C aHaimu3oM TpadoB (IOCTpoeHHUe
ONTHUMAJIBHOIO TMYTU MEXJAy BeplMHaMu rpada, OmnpelneseHue KOJUYecTBa
Pa3IMYHBIX MYTEHM MEXAYy BEPIIMHAMU OpPUEHTUPOBAHHOTO ALMKIAYECKOTrO

rpada).



JlepeBbsi. bunapHoe nepeBo. [lepeBbs momcka. CrocoObl 00Xona jepera.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHUM B BHUJIE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB C ToyiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMUCAHUE CTPATETUU UTPHI B TAONMMYHOU PopMe. BHIMTPHIITHBIE U TPOUTPHIIIHBIC
MO3UILINU. BBIUTPBILIHBIE CTPATErUH.

CpenctBa UCKYCCTBEHHOr0 MHTEJUIEKTa. CepBHUCH MAIIMHHOTO IEpPEBOJa U
pacrio3HaBanusi ycTHOM peun. KorHuTuBHbIe cepBuchl. neHTUduUKaIus u mouck
U300paxeHuH, pacrio3HaBaHUe UL, CamooOyyaromuecs CHUCTEMBI.
HckyccTBEHHBIM HMHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaronmx cuctemax. Vcrnonbp3oBaHue METOI0B
HCKYCCTBEHHOI'O0 MHTeJIeKTa B poOoToTrexHuke. MuTepuer Bemieit. [lepcnexkTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI M IPOrPAMMMPOBaHHE

@opmanu3anuss  NoHATHS — anropurma.  Mammnaa — TeroopuHra — kak
YHUBEpCalibHasi MOJieJIb Beruuciaennil. Tesuc Yépua—Twropunra.

OlLieHKa CIIO)KHOCTH BBIUMCICHHH. Bpems paboThl B 00bEM HCIOIB3YEMOM
namsiTd, WX 3aBUCHUMOCTh OT pa3Mepa UCXOJHBIX JaHHbIX. OlleHKa
ACHUMIITOTUYECKOW CIIOKHOCTH  QITOPUTMOB. AJITCOPUTMBI  MOJTMHOMHUAIBHOU
cinoxxkHoctu. IlepeOGopHbie anroputmsbl. IIpuMepsl pa3nUyHBIX aITOPUTMOB
peleHns OJJTHOM 3a/1a4ud, KOTOPBhIE UMEIOT PA3IMYHYIO0 CIOKHOCTb.

[Touck mpocTBIX YMCEN B 3aJaHHOM JMAIla30HE C TMOMOIIbI0 aJIropuTMa
«peueTo DparocheHay.

MHoropa3psigHbIe 1IeTbIe Yncia, 3a1a9d JUTMHHONW apu(METHKH.

CrnoBapu  (accollMaTHBHBIE MAaCCUBBI, OTOOpaKeHMsI).  XOII-TAaOJIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTa.

Crexku. AHamM3 NPaBUIBHOCTH CKOOOYHOTO BHIpaKeHUsA. BrluncieHnue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOIO B TOCTPUKCHOMN (opMme.

Ouepenu. Mcnonb3oBanue ouepeu Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBS3HOTO HeOopueHTHpoBaHHOro rpacda. KomudecTBo pazinyHbIX
nyTel MEXy BEpIIMHAMHU OPUEHTHPOBAHHOTO AlMKJIMYECKOro rpada. AIroputm
JIEHKCTpBL.

JlepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOMuHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa AJig 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PeKypcuBHbBIE alropuTMbl o0xoja jepeBa. Vcmosib30BaHHE CTEKa U
ouepenu st 00xoja AepeBa.

JluHamuyeckoe MOporpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3aJady C
COXpaHEHUEM MPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayH, pElIaeMble C MOMOIIbIO



JUHAMMYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIIHM,
OJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUd. OOBEKTHI U
kjaccel. CBOMCTBa M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.
Pa3paboTtka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXO/A.
WNukancynsanus, HacaeqoBaHUE, MOIUMOPPU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
nosib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YNPABIAEMBIX  3JEMEHTOB s
OCTpOEHUS HHTEpdeEiica.

O630p  s3bikOB  mporpammupoBaHus.  Ilonstue o  mapaaurmax
IPOrpaMMHUPOBAHHS.

NudopmanuoHHbIe TEXHOJIOTUU

Dtanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAHMS: ITOCTAHOBKA
3ajayd, pa3paboTKa  MOJENM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJIEINPOBAHUS.

Jluckperuzanuss Npu MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MojaenupoBaHue — OMOJOTHMYECKHX
cucTteM. MaremaTudyecKue  MOJEIM B 3KOHOMHUKE.  BrluuciautenbHble
HKCIIEPUMEHTHI C MOJEISIMHU.

OO0paboTka pe3yJbTaTOB 3KCHEpUMEHTa. MeTo HauMEHBIINX KBaJpaTOB.
OueHka YHCIOBBIX MApaMETPOB MOJECIUPYEMbIX OOBEKTOB U  IPOLIECCOB.
BoccranoBnenue 3aBUCUMOCTEN 0 pe3yJibTaTaM 3KCIIEPUMEHTA.

Beposarnoctaeie  momenu.  Meroael  Monrte-Kapno.  Mmuranmonnoe
MoienrpoBanue. CUCTEMbI MAaCCOBOTO OOCITYKHUBaHHUSL.

Tabnuunble (penanuoHHBbIC) O0a3bl JaHHBIX. Tabnuila — TpeACTaBICHUE
cBeJleHnii 00 OMHOTHHHBIX 0OBekTax. Iloie, 3amucek. Kmrou tabaunel. Pabora ¢
roToBOM 0a30il JaHHBIX. 3anojHeHuWe Oa3bl naHHbIX. [louck, copTHpoBKa u
(GubTpalys 1aHHBIX. 3ampockl HAa BBIOOPKY JaHHBIX. 3alpoChl C MapamMeTpaMu.
Brruucnsemsle 1oss B 3ampocax.

MHuororabnuunble 0a3bl  JaHHBIX. Tumbl CBA3ed Mexay TaOIUIaMU.
Buenmnuii kitou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM O0a3aM
JAHHBIX.

HNuTepuer-npuioxenus. [louaTHE 0 cepBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHo0THSsl «KIIUEHT — CepBep», €€ NOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI S3bIKA
HTML wu xackaanwix tabmuin ctuieidt (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemenue BeO-caitToB. Ycimyra XxocTuHra. 3arpyska ¢aiaoB Ha CaT.

BBon m300pakeHuii C HUCMONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(mdpoBbIX (poToanmapaTroB U MHUKPOCKONOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). ['padmueckuii pegakrop. Paspemenne. Kagpuposanue. Mcnpasinenue
nepcrekTuBbl. I'mcrorpamma. Koppekiuss  ypoBHEH, KOpPpEeKUHs — IIBETa.
ObGecuBeunBanue MBETHBIX H300paxkeHuil. Perymsb. Pabora ¢ oOnactsaMmu.
OUNbTPBL.

MHorocrnoiiabie H300pakeHusi. TekcToBele ciion. Macka crnos. Kanambl.
Coxpanenue BblJeneHHONW ob6nactu. [loaroToBka wiutoCTpauuii st BeO-CaiToB.
AHUMHPOBaHHBIE U300paAKEHUSI.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHue mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmmposka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300payKEHU.

[IpyHUMNBI  MOCTPOCHUS U PEOAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounble monenu. Marepuansl. MoaenUpoOBaHUE HCTOYHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosioruu (3D-mpuntepsi). [loHsTHe 0 BUPTyalibHOM
PEaIbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pPyKOBOJCTBOBAaThCS CGHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX
yOeXKJICHUN, COOTBETCTBYIONIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
o011ecTBa, pacClIMPEHUE KU3HEHHOTO OMNBITa U OMbITa JEATEIBHOCTH B IpOLIECCE
peanu3anuMyd  CpeACTBAaMU  y4eOHOTO TMpeAMETa OCHOBHBIX  HAIpPaBJICHHM
BOCIIUTATEJILHOM €SI TENBHOCTH.

B pesynpraTte usydyeHuss MHGOpPMATHKM HA YpPOBHE CPEAHEro OOUIEro
oOpazoBaHust y oOyuaronierocst OyayT chOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yabTaThI:

1) rpa:xaaHCKOTr0 BOCIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MpaBOMNOpsAIKa,  COOJIIOJIGHHE  OCHOBOIOJAralIIuX  HOpM
MH(OPMAIMOHHOIO MTpaBa U UH()OPMAIMOHHON O€3011aCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HWJEOJOTUU JIKCTPEMH3Ma, HAlMOHAIW3MA,
KCeHO()OOUH, AUCKPUMHUHAIIMK IO COIHMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM NPU3HAKaM B BUPTYaJbHOM MIPOCTPAHCTBE;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHE K UICTOPUYECKOMY HACIIeINI0, TOCTHXKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHNMaHUE 3HaYeHUsI HHOOPMATUKU KaK HAyKU
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OCTETHUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHbIE BUIBI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOT'O HA UCIIOIb30BaHUU MH(POPMAIITMOHHBIX TEXHOJIOTU;

5) pu3nUecKoro BOCIMTAHMS:

c(hOpMUpPOBAHHOCTh  370pOBOrO W Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0PDOBbIO, B TOM YHCIE€ 3a CUET



coOmro/ieHrs TpeOoBaHUM OE30MaCHOM IKCIUTyaTaluu CPECTB UHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIIOJTHATh TaKyIO JEATEIbHOCTD;

uHTEepec K cdepam mpodeccUuoHaTbHONW JIESITEIHbHOCTH, CBSI3aHHBIM C
uH(pOpMATUKON, NPOrpaMMHUpPOBAHMEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH WH(POPMATUKH M HAYYHO-TEXHUYIECKOTO
mporpecca, yMEHUE COBepIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHHWE TI00aJTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel ux
pemieHusi, B TOM 4YuclI€e C Y4ETOM BO3MOXXHOCTEH HMH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTHKEHHUSIM HAay4YHO-TEXHHUYECKOIO Iporpecca H
0011IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
1 poBoil TpaHchopMaIuu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYyIIIIE.

B mporecce nocTuxkeHusl JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrPamMMBbI
no wuHopMartnke y O0OydYarOIIUXCS COBEPIICHCTBYETCS  AMOIMOHAIbHBIN
WHTEJUICKT, PEnoaratonuii chOpMHUPOBAHHOCTS:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJaNTUPOBAThC K
SMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIECH CTPEMIICHUE K JOCTHXKEHUIO LU U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE [IEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh IMOIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U COTIEPEKUBAHMUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TIPOSIBIISITH MHTEPEC U pa3peiiaTb KOHPIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus HHPOPMATHKKM HA YPOBHE CpPETHETO OOIIEro
oOpazoBanmsi 'y oOydvaromerocs OyayT chOpMHUpPOBAaHBI —MeETaNpeaMETHBIC
pE3yJIbTaThl, OTPAKEHHBIC B YHHBEPCATHHBIX yUCOHBIX ICHCTBHSIX, & UMEHHO —
NO3HAaBaTeNbHbIC YHUBEpCAbHBICE ydeOHBIC JACUCTBHUS, KOMMYHHKATHBHBIC
yHHUBEpCaJbHbIC y4YeOHBIC NIEWUCTBHUS, PETYIATUBHBIE yHHBEpCaJbHbIE YUYEOHBIC
JeMCTBHSI, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIC YHHUBEPCAJIbHbIE yYeOHbIE 1eiCTBUA

1) 0a3oBble JIOrMYecCKHUe AeiiCTBUS:

CaMOCTOSITCIbHO  (popMysupoBaTh W aKTyalIM3UpOBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHMS Jii CpPaBHEHWUS,
KJaccudukanuu u 0000IeHHUS;

ONpENeNATh IENU JAESITEIbHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPUU UX
JIOCTHXKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4€TOM aHajdu3a WMEIOUTUXCS
MaTepUalIbHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUI JAEATECIHLHOCTH,

KOOPJAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh HABBIKAMHU YUEOHO-MCCIIEIOBATEIILCKON M ITPOCKTHOMN JIEITEIIBHOCTH,
HaBbIKAMU  pa3pelieHus TpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY MOMCKY METOJIOB PEILICHUS TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBJISATh PA3JWYHbIC BHUJIBl JICITEIBHOCTH [0 TMOJYYCHHIO HOBOIO
3HaHUWA, €ro MHTEPHpETaIud, NPeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ IPU CO3JaHUU Y4YE€OHBIX U COIMATBHBIX
MPOCKTOB;

dbopMHUpOBATH HAYYHBINA TUI MBINIJICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METOJAAMU;

CTaBUTh M (HOpMyIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISBJISITh  TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTATh THUIIOTE3y ©€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIbCTBa
CBOUX YTBEPXKICHHM, 3a1aBaTh TapAMETPhl M KPUTCPUU PEIICHHS;

aHAMM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3ysbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIAThH IIEJICHANIPABICHHBIM TOUCK TEPeHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHAITBHYIO CPENy;

yMETh TMEPEHOCHTh 3HAHUS B IO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3HENEITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHNUS.

3) pa6ora ¢ nnpopmanueii:

BJIAJICTh HaBBIKAMU MOJYyYCHUS WH(DOPMAIUU M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATENIbHO  OCYIICCTBIATh  TIOWCK,  aHAlW3, CHCTEMATH3aIlii0 U
WHTEPIPETANNIO HHPOPMAIIMH PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
uHoOpMaIlMl W IICJICBOM  ayJUTOPHH, BBIOMpas ONTUMAJIBHYIO  (GOpMYy
IIPE/ICTABIICHUS U BH3yaJIU3alliH;

OIICHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh WH(MOpPMAIUH, €€ COOTBETCTBUE
MIPABOBBIM W MOPAITBHO-ITHIECKUM HOPMaM;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAITMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX
3a7a4 ¢ COOJIOJICHHMEM TpeOOBaHUN SProOHOMHUKHU, TEXHUKH OE€30MacCHOCTH,
TUTHCHBI, pPECypcocOepexeHUs, TPaBOBBIX H OJTHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON OE30MaCHOCTH;

BJIaJIeTh ~ HaBBIKAMHM  paclO3HABaHWSA W 3alUTBl  WHQOpMAaIHH,
UH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHMKATHBHbIE YHHBepPCcAJIbHbIE YueOHbIe 1eiCTBUSA

1) oO1enme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCEX chepax KU3HMU;

pacmo3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PAacloO3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallUud Hu
CMSATr4aTh KOH(QIUKTHI;

BIIQJIETh  pa3JIMYHBIMU  Cloco0amMu  OOIIEHWST W B3aUMOJCICTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSIT4aTh KOH(MDIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO H3J1arath CBOK TOYKY 3pPE€HHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MNPEMMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh 1EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAWHUPOBATh JIEUCTBUS MO KX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBHUM,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIAJa M KaXJAOTO y4YaCTHMKA KOMAaH]bl B
oO1IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIEHWUBATh HAEH C MO3UIHUM HOBU3HHI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe HeiCTBUSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISATH IMO3HABATEIBbHYIO ACATEIIBHOCTD, BBISABIISATH
npo0eMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUIAH pEIICHHs NpoOJeMbl C  y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JIeNaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a PELICHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIIMIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJAJE€Th HABBIKAMM  IIO3HABATENBbHOM  pedieKCUH KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H



OCHOBaHHH, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0st M IPYTrUX:

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TIPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OIMUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mpomecce m3yuenuss kypca HHPOpPMATHKH YriayOn€HHOTO ypoBHS 6 10
Knacce oOyvaromuMucs OyAyT  JIOCTMTHYTHI — CJEAYIOUIME  MpeIMETHBIC
pe3yJIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM WHGOPMAIMM U CBSI3aHHBIX C HEH
IPOIECCOB B TPUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMH «HH(DOpMAIIHS,
«MH()OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucteMHbIi d3hPexT», «nHDOPMAITMOHHAS CHCTEMAaY, «CUCTEMA YIIPABICHUS;

BJaJicHUe MeTojaMu TMoucka uHpopmauuu B ceTu HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIIO, MONTyYeHHYI0 U3 ceTu HTepHer;

YMEHHE XapaKTepU30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TOJNy4YCHHs] W  HAmpaBJICHHUS  HCIOJb30BAHUSA, YMEHHE
KJIacCU(PHUIMPOBaTh OCHOBHBIE 3aJaud aHajiu3a JaHHBIX (MPOTHO3UMPOBAHUE,
Kiaccuduxanus, KJIacTepHU3alus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MIOCTIEIOBATEIPHOCTh PEIICHUS 3a/1a4 aHAJIM3a JTaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYMCTKAa ¥ OIICHKAa KadecTBa JJAaHHBIX, BBIOOp W/WIM TIOCTPOEHHUE MOJIEIH,
npeoOpazoBaHue JaHHBIX, BU3YyAIU3AIHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToOB;

NOHUMAaHHWE OCHOBHBIX MPHUHIIUIIOB YCTPOHCTBA W (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJaJICHWE HaBBIKAMH PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH MPOTPAMMHOTO oOOecreueHus: Mais pelieHus ydeOHBIX 3aJad 1o
BbIOpaHHOM CHeMaIN3alNY;

HaJIMYUE MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM
MUpe, 0 0a30BbIX MPHUHIIMIIAX OPTAaHU3AINN U (HYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
ceTedl, 00 OOIIMX MNPUHUHUIIAX pa3padOTKM M (YHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHHU;



MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BaHHUE
METOJOB M CpPEJICTB MPOTUBOACUCTBHUS H3TUM YIrpo3aM, COOJIOJACHHE Mep
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHATBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUI TEXHUKH O€30MMACHOCTU U TMUTHMEHBI U padoTe
C KOMITIBIOTEPaMH U JPYTMMU KOMIIOHEHTaMH HU(GPOBOrO OKPY>KEHUS, MOHUMAHNE
IPaBOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Nporpamm, 0a3 JaHHBIX U
pabotsl B cetu MHTepHerT;

NOHUMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMalMK, YMEHUE ONpeNesATh HHPOPMALUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX HapaMerpax IUCKPETHU3allHH,
YMEHHE OIpPEAEATh CPEAHIO CKOPOCTh MEpeAaud JaHHBIX, OLICHUBATH
U3MEHEHHE BPEMEHU TMepeayd NpH M3MEHEHHH HWH(GOPMAIMOHHOTO O0BbEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE HCIIO0JIB30BaTh MPU PEUIEHUH 3a/1ad CBOKMCTBA MO3ULUMOHHOW 3alucu
YHUCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHUCTEME CUHUCIICHUS
C 3a/IaHHBIM OCHOBAHMEM U IIOCTPOECHMS YHUCIIAa IO CTPOKE, COAEpIKallel 3aIluch
ATOr0 4HCia B TMO3UIMOHHOM CUCTEME CYHMCIECHHS C 3aJaHHBIM OCHOBAaHUEM,
YMEHHE BBIMONHIATh apu(PMETHUECKHUE OINEepalud B TO3UIHUOHHBIX CHUCTEMax
CUMCJICHHS];

YMEHHE BBINOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUM, HCIIONb3YS
3aKOHBI aiareOphl JIOTUKM, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (POpMAaX IO 3aJaHHOMN Tabiuue
VUCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh HCTUHHOCTH BBICKA3bIBaHUS, COAECPIKALIETO
NIEPEMEHHBIE, PEIIATH HECIIOKHBIE JIOTHYECKUE YPABHEHUS M CUCTEMBI YPABHEHUM;

NOHMMaHuEe 0a30BBIX aJIrOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOU
uH(popmaluu (3arnuch Yucesl B MO3UIIMOHHOW CHUCTEME CUUCIEHUS, HAaXOXJECHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMaIa3oHe, 00paboTKa MHOTOPa3psAHBIX LIEIbIX
YHCEJl, aHAJIU3 CUMBOJIBHBIX CTPOK U APYIHX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpEeNeysaTh CIO0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJrOPUTMOB
(cyMMUpOBaHUE DJIEMEHTOB MacCUBa, COPTHPOBKA MAaccuBa, IepeOOpHbIE
aJIrOPUTMBI, IBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX AJITOPUTMOB
pa3HOM CII0KHOCTH ISl pELIEHUsI OJIHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOIO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIE  YIIPaBJISIOLINE
KOHCTPYKI[MM, YMEHHUE OCYILIECTBISATh AHAIN3 NPEAJIOKEHHOW MPOTrpaMMBbI:
ONpENENATh PE3yNbTaThl pabOTHl MPOrPaMMBbI NPU 33JaHHBIX HCXOJHBIX JAHHBIX,
ONpENENATh, NPU KAKMX HCXOJIHBIX JIAHHBIX BO3MOXHO IOJYYEHHE YKa3aHHBIX



PE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMMOKE B paboTe
IporpamMmsl, GOPMYJIUPOBATH NPEJI0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTrPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI JJIS aHAIIW3a, MPECTaBICHUS
U 0o0paboTkM  AaHHBIX  (BKJIIOYAs  BBIUYMCICHUE  CYMMBI,  CPEIHETO
apu(pMETHIECKOTO, HAMOOJBIIETO H HAWMCHBIIETO 3HAYCHUM, pEIICHUE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHHUS, MOAOOp JUHUW TPEHNA, PEIICHHE
3a/1a4 MPOrHO3UPOBAHUS ).

B mpouecce u3ydenus kypca MHGOPMATHUKU YIIIyOJ€HHOTO YpoBHSI 6 11
Knacce oOydaromuMucs OyAyT  JIOCTHUTHYTHI — CJEAYIONIME  MpPEeIMETHBIC
PE3yNIbTATHI:

YMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIUE OIHO3HAYHOE
JEKOAUpPOBaHUE cooOIeHnl (rpedUKCHbIE KOJbI), HCIIONIh30BaTh IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh M MCHPABIATH OLIMOKU MPHU Tepeaaye
JAHHBIX, CTPOUTH KOJ, 00€CIICUMBAIOIINN HANMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIECHHUSI TPH W3BECTHOM YACTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIBI
PabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI TAHHBIX;

yMEHHUE pelaTh aIrOpUTMHUYECKHUE 3a7aud, CBA3aHHBIE C aHAIN30M rpadoB
(3a7a4M  TIOCTPOCHHMS  ONTHUMAIBHOTO TIYyTH MEXAy BepmMHaMu rpada,
OTpeNeNeHNsT  KOJWYECTBA  pasIMYHBIX  MyTed  MEXIy  BepIIMHAMU
OPHEHTHUPOBAHHOTO AITUKINYECKOTO Tpada), yMEHUE HCIOIB30BaTh NCPEBbs MPHU
aHaiM3e W TIOCTPOEGHWUM KOJOB U JUIS TPEJACTaBICHUS apuhMETUUECKHUX
BBIPKEHUI, TIPU PEIICHUH 3a]1ay MOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JI€PEBO
UTPHI TI0 33JIAaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPHIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaTeiBaTh W PEATU30BBIBATH B BHUJAEC MporpamMm 0a30BbIC
QITOPUTMBI, YMEHUE HUCIOJIb30BaTh B MpOTrpaMMax JaHHBIC PA3IUYHBIX THUIIOB C
y4€TOM OrpaHMYEHUN HAa JUANa30H MX BO3MOXKHBIX 3HAYEHHM, TPUMEHSTh MpHU
pEIICHUH 3a/1a4 CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBApH, CTEKHU, OUYepPEIH, ACPEBh),
WCIIOJIb30BaTh 0a30BBIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOrPaMMBI JUIsl 0OpaOOTKHM YHUCIOBBIX JAHHBIX
U CHUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3pabOTKe MporpaMm OHOIMOTEKU
MOJANPOTpaMM, 3HaTh (DYHKIIMOHAJIbHBIC BO3MOXXHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpebl pa3paboTKH, YMEHHE UCTIONB30BaTh CPENICTBA OTIAJAKU IPOTPaMM B
cpene mporpaMMHUpPOBaHUS, YMEHHE IOKYMEHTHPOBAThH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPaHUIIbI;



BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JJaHHBIX, HX CTPYKTYpe,
CpeACTBax co3JaHusl M pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC
(pensiroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JAHHBIX, BHIMOJIHSITH
COPTHPOBKY M MOUCK 3amuced B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHE HMCTIO0JIb30BaTh KOMIIBIOTEPHO-MaTEMaTUUECKHUE MOJICIH JIJI aHallu3a
00BEKTOB M TMpPOIECcCOB: (opMyaupoBaTh II€b MOJIECTUPOBAHUS, BBITIOIHATH
aHaou3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OLIEHUBATH
COOTBETCTBHE MOJICTTH MOJEITUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTABIATH
pe3yiabTaThl MOACIIUPOBAHUS B HATJISITHOM BHIE;

YMEHHE OpraHU30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3IUYHBIX CPEACTB ITUPPOBBIX TEXHOJOTHH, ITOHUMAaHUE
BO3MOXHOCTEH TMHMQPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IHU(POBBIX
00pa3oBaTEIbHbBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BO3MOXKHOCTEH U OTpaHUYCHUS
MPUMEHEHHSI TEXHOJOTUM HMCKYCCTBEHHOT'O WHTEIJIEKTa B Pa3UYHBIX 00J1acTsX,
HAJIMYUE TIPEICTaBICHUNA O Kpyre peniaeMbIX 3agad MalluHHOTO OO0Yy4YeHUS
(pacrio3HaBaHMs, KiIacCU(PUKAIMKA ¥ TPOTHO3UPOBAHMS) HAIMYUE TPEICTABICHUIN
00  wucmonp3oBaHMM ~ WHGOPMAIMOHHBIX  TEXHOJOTHH B pa3IMYHBIX
npodecCHOHANIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoauvecTBo yacos DeKTPOHHbIE
HaumenoBanmue
Ne (uu¢posbIe)
pa3aesioB H TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
MPOrpaMMbl padoThI padoThI
pecypcsl
Pasznea 1. lludposasi rpamoTHOCTH
Kommnsrorep -
YHUBEpCAIbHOE
1.1 . 6
yCTpOCTBO 00paboTKH
JTAHHBIX
[IporpammHuoe
1.2 porp 6
obecrnieueHue
1.3 KoMnberoTepHsie cetn 5
HNudpopmannonnas
1.4 dopman 7 2
0€30MMacHOCTh
Uroro no pazaeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue
2.1 nH(dopmaIuu B 19 2
KOMITBIOTEPE
2.2 OcHOBBI anredpbl JTOTUKU 14 1
Komnbsrorepnas
23 P 7 1
apupmeTHKa
Uroro no pazaeny 40




Pa3znen 3. AlroputMbl M IporpaMMHUpOBaHue

B
3.1 BEACHHE B 16 0.5
pOrpaMMHUPOBAHUE
19 BcnomorarenbHbie g )
AITOPUTMBI
33 UucneHHsie METOABI 5 3
14 ANTOpUTMBI 00pabOTKH 5 1
' CUMBOJIbHBIX JaHHBIX
15 Anroput™Mbl 06paboTKH 10 35
MacCUBOB
Hroro no pasaeny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOT UM
41 O0paboTka TEeKCTOBBIX 6 55
JIOKYMEHTOB
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBILEE KOJIMYECTBO 136 15

YACOB I10 [TPOTPAMME




11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
] HaumenoBanu B ]| BbI
N AUMEHOBAHUE pasAero Konrpoibubie | IIpakTnyeckue (pporsIe)
n/m | W TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
Nudopmarnus u
1.1 UH(POPMALIMOHHBIE 10 2.5
IIPOLIECCHI
1.2 MopaenupoBaHue 8 2
Hroro no paszneny 18
Paspnen 2. AlroputMbl ¥ IporpaMMHUpOBaHue
DneMEHTBI TEOPUU
2.1 P 6 1
aJITOPUTMOB
ANTOPUTMBI U CTPYKTYPbI
2.2 P PYIIYP 28 10
JTAHHBIX
OcHOBBI 00BEKTHO-
2.3 OPHUEHTHUPOBAHHOTO 16 4.5
IPOrpaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
KommnsrorepHo-
3.1 MaTeMaTH4eCKOoe 8 2
MOJIEJMPOBaHUE
3.2 ba3br qagHbBIX 10 4




33 Be6-caiiThl 14 4
34 KomnbrotepHas rpaguka 8 3.5
3.5 3D-moaenupoBaHue 8 3

Hroro no pazneny 48

PesepBHOE Bpems 20

OBUIEE KOJIMYECTBO 136 36.5

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KoHnTpoibHble

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

TpeGoBanusI TEXHUKHT
0€30MacCHOCTH U TUTUEHBI ITPU
paboTe ¢ KOMITBIOTEPAMH 1
JIPYTUMHU KOMITIOHEHTaMH
U(PPOBOTO OKPYIKEHHSI

[TpuHLMIIBI paOOTHI
KOMIIBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM

OOMeH JaHHBIMH C TIOMOIIBIO
mH. KoHTposuiepsl BHEITHUX
YCTPOWCTB

ABTOMaTHYECKOE BBHIIIOJIHECHHE
IPOrPaMMBI IIPOIIECCOPOM

OrnepaTuBHas, MOCTOSIHHAS U
JIOJITOBPEMEHHAs TaMSATh.
KoHTposiepsl BHEITHUX
ycrpoucts. [Ipsimont joctyn
naMsaTH

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHH

[IporpammHoe obecrieueHue




KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPONCTB

CucreMHoOe NporpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHUCTEMBI

Yrunutel. ApaiBepsl
ycrporicts. [TapamiensHoe
IIPOrpaMMHUPOBaHUE

10

Nucramnanusg n
JEUHCTAJUISAINS
MPOrPaMMHOTO 0OecTIeueHUs

11

DalIoBEIC CHUCTEMBI.
[TpuHIUTIBI pa3MeIeHUs 1
UMEHOBaHUs (ailioB B
JIOJITOBPEMEHHOM MaMSITH.
[11a0IOHBI U1 OITUCAHMS
rpymni ¢ainos

12

3aK0HOJATENIHCTBO
Poccuiickoit ®enepanuu B
o0jacTu MPOrpaMMHOTO
obecrieyeHns U JaHHBIX

13

[IpyHIMIIBI TOCTPOCHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEPHBIX CETEH.
CeteBbie MPOTOKOJIbI

14

Cetp UnTepHer

15

Pasznenenune IP-cetu Ha




MOJICETH C MIOMOILLIO MaCOK
oacerei

16

CereBoe aIMUHUCTPUPOBAHHE

17

Buael nestenbHOCTH B ceTH
Nurtepuet. CepBUCHI
HHurepHera. I'ocynapcTBeHHbIE
JJIEKTPOHHBIE CEPBUCHI U
yCIIyTu

18

Nudopmanmonnas
0€30I1aCHOCTh

19

BpenonocHsie mporpaMMHOE
o0ecrieyeHre U METOIBI
00pBOBI ¢ HUM

20

[IpakTuyeckas pabora o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

21

Opranu3anys JMYHOTO apXHUBa
uHpopmanuu. PesepBHoe
xonuposanue. [laponpHas
3alUTa apXuBa

22

[[ndpoBanmre n1aHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[TpakTryeckas pabora no Teme
"udpoBanue JaHHBIX"

25

WNndopmanus, 1aHHbIE U
3HaHusA. MHpOpMaImoHHbIe
MPOLIECCHI B IPUPOJIE, TEXHUKE
u o01IecTBe




26

HemnpepbIBHBIC U TUCKPETHBIC
BEJIMYMHBI U CUTHAJIBI.
Heob0xomnmMocTs
JUCKpEeTH3aIMKi HH()OPMALIHH,
npeIHa3HaYeHHON s
XpaHeHus, mepeaadn u
00paboTKH B IIU(PPOBBIX
crucTemMax

27

JIBOMUHOE KOJUPOBAHUE.
PaBHomepHbIe 1
HEPABHOMEPHBIE KOJBI.
JlexonupoBaH#e COOOIICHHUIA,
3alMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJIOB

28

VYcenosue @ano. I[loctpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX
KOJZIOB C IIOMOILBIO JAEpeBa.
I'pad An. A. Mapkosa

29

Enunauipr usmepeHust
KOJIMYECTBA HHPOPMAITHIH.
AndaBUTHBINA MOAXO K
OIICHKE KOJHUYECTBa
UHPOpPMALIUU

30

CucTeMbl CUMCIICHUS

31

[lepeBon uncen U3 ofHOU
CHCTEMBI CUUCIIEHUS B IPYIYIO

32

JIBonuHas, BOCbMEpUYHAas U
LIECTHAALATEPUYHASL CUCTEMBI
CUUCIICHHUS], CBA3b MEXKLY




HHUMHN

33

I[BOI/ILIHaﬂ, BOCbMCpHUYHAA U
meCTHaAuaTCpuIHasgs CUCTCMEL
CUUCJICHUSA, CBA3b MCIKIY
HUMU

34

I[BOI/ILIHH.SI, BOCbMCpHUYHAA U
meCTHaAAUATCpUIHasA CUCTCMBIL
CUUCJICHUSA, CBA3b MCIKIY
HUMU

35

ApudmeTnueckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaxX
CUHCJICHUS

36

Tpouunasi ypaBHOBEIIEHHAS
CUCTEeMa CUHUCIICHUS

37

I[BOH‘IHO-I[CCSITI/I‘IHEISI CHUCTEMA
CUHUCJICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe kogupoBanue
N300paKEeHHI

40

[IpakTuyeckas pabora o Teme
" luckpeTruzarus
rpadudeckoit napopmarmn”

41

LIBeToBBIE MOJEIH.
BekropHoe koaupoBaHue.
®dopmartsl (paitiios.
Tpéxmepnas rpaduxa.
@paxkranbHas rpaduxa

42

KoaupoBanue 3Byka. OneHka




uH(GOPMaIMOHHOTO 00BEMA
3BYKOBBIX JTAaHHBIX ITPH
3a/1aHHBIX YacTOTe
JMCKPETU3AIMN 1
Pa3psAIHOCTH KOAUPOBAHUS

43

[TpakTrueckas pabota 1o Teme
" [IuckpeTusanus 3ByKOBOM
uHdopmarun"

44

OCHOBBI aIreOpHI JIOTUKU

45

Jlornueckue omneparuu.
TabmuLsl HCTHHHOCTH

46

Jlornueckuie BbIpaKeHUsI.
Jlornyeckue TOXKIeCTBA.
Jloka3arenbCcTBO JJOTMUECKUX
TOKECTB C IOMOIIbIO TaOIHUI]
VUCTUHHOCTHU

47

[TpakTrueckas pabota 1o Teme
«ITocTpoenue n ananus
TaOJIUL HCTUHHOCTHU B
TabJIMYHOM IpOLIECCOpe»

48

Jlornueckue onepanuu u
orepanuy HaJl MHOYKECTBaMU

49

Jlormueckue Oorcpanmu 1
onepanru Hal MHOXKXCCTBAMHU

50

3aKoHBI aNTeOPhI JIOTHKH.
OKBUBaJICHTHBIE
npeoOpa3oBaHus JOTHUECKUX
BBIPAKCHUI




51

Jlornueckue ypaBHEHHUs U
CHUCTEMbI YPaBHEHUI

52

Jlornueckue GyHKIUH.
3aBUCUMOCTh KOJIMYECTBA
BO3MOKHBIX JJOTHUYECKHUX
(GYHKIMI OT KoJIMyecTBa
aprymeHToB. [lomHbie
CUCTEMBI JIOTHYECKUX

byHKIMi

53

Kanonuueckue Gpopmbl
JIOTHYECKUX BBIPAKECHUH.
CoBepliiieHHbIE
JU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE
(bopMBI, ATOPUTMBI UX
MOCTPOCHMS 1O TabuIe
UCTUHHOCTHU

54

Jlormueckue 3JIeMEHTHI B
COCTaBC KOMIIBIOTCPA

55

Tpurrep. Cymmarop.
MBHoropa3psIHbIil CyMMaTop

56

[TocTpoenue cxem Ha
JIOTHYECKUX DIIEMEHTAX.
3anuch JOru4ecKoro
BBIPAKEHMS 110 JJOTUYECKOU
cxeme

57

MI/IKpOCXCMLI U TCXHOJOI'us
HX IIPOU3BOJACTBA

58

HpeI[CTaBJ'IeHI/Ie OCJIBIX YUCCII




B ITaMATH KOMIIBIOTCPA.
OrpaHU4YeHHOCTH AMana3oHa
YHCcell IPU OTpaHUYEeHUN
KOJIMYECTBA Pa3psIoB.
[lepenonuenue pa3psaHOn
CETKH

59

be33HakoBEIC M 3HAKOBEIC
IaHHble. 3HAKOBBINA OUT.
JIBOMYHBINA JOMOIHUTEIBHBIN
KO/l OTPULIATEIbHBIX YUCEI

60

IToOGuTOBEIE TOTHYECKHUE
onepauuu. Jlornuaeckuit,
apupMETUIECKUNA U
LMKJINYECKUH CIBUTH

61

[udposanue ¢ NOMOIIbIO
noOUTOBOM onepanuu
«uckirouaromee NJINy»

62

[IpencraBnenue u XpaHeHUE B
IaMATH KOMIIbIOTEpA
BEILECTBEHHBIX YHCEII

63

Brinosnnenue onepauuii ¢
BELIECTBEHHBIMU YHCIIaMHU,
HaKOIJICHUE OLIHOOK MPH
BBIUHCIICHUSIX

64

[TpakTrueckas pabota 1mo Teme
«3ydyenue nopaspsiHOTO
MAIIMHHOTO TPECTaBICHUS
LEJIbIX U BEIIECTBEHHBIX
quUCe




65

AHanu3 anropuTMoB

66

Oranel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
HNHcTpymeHTanbHbIE CPEACTBA:
TPaHCIIATOP, OTIAAYHK,
PO ITUPOBIITIK

67

Cpena mporpaMMHUpOBaHHUS.
Komnusiius u
UHTEPIIPETAIHS IPOTPAMM.
BupryanbHbie MalTuHbL.
WNHuTerpupoBaHHas cpena
pa3paboTku

68

Meroas! 0TJIaIKU IPOTPaMM

69

Tunbsl nepeMeHHBIX B SI3bIKE
POrpaMMHUPOBAHUS

70

O6paboTka LeNbIX YUcen

71

O0paboTka BeleCTBEHHBIX
yucen

72

Ciyyalinble U
MICEeBAOCITyYaliHbIC YHCIia

73

Bersnenusa. Cioxabie
YCIIOBHS

74

]_[I/IKJ'IBI C YCJIOBUEM

75

kel Mo nepeMEeHHOM.
BzaumozamensemocTs
Pa3IUYHBIX BUJOB IIUKJIOB

76

O06paboTka HaTypaTbHBIX
YHCETI C UCIIO0JIB30BAaHHEM




[IUKJIOB

77

Haxoxaenne Bcex mpoCThIX
YUCCJI B 3aJaHHOM AUaIla30HE
[IpakTuyeckas pabora 1o Teme
«Pelrenue 3a1a4 METOIOM
nepedopay

0.5

78

I/IHBapI/IaHT OHUKIIa

79

JloxymeHnTupoBanue
IporpaMm

80

OO0paboTka TaHHBIX,
XpaHsauxcs B (aitnax

81

Pas3Ouenne 3amaun Ha
MoA3aJdaun

82

Hcrnons3oBaHne CTaHIAPTHOU
OMOJIMOTEKH SI3BIKA
MpOrpaMMHUPOBAHUS.
[MoaknroueHne GUOINOTEK
MOJIPOrPaMM CTOPOHHUX
MIPOU3BOJIUTENEHN

83

[MoanporpaMMmel (Tipotieypsl
1 (OYHKIIHH )

84

[Hoanporpammsl (poreypbl
1 (QYHKIIHH)

85

[IpakTuyeckas pabora o Teme
"Pa3zpaboTtka nmoanporpamMm"

86

Pexypcusi. PexypcuBHbie
00BeKTHI ((hpakTab).
PekypcuBHBIC TpoOLIeYpHI U




¢yuxun. Mcnonb3oBanue
CTeKa Ul OpraHu3alu
PEKYPCHUBHBIX BBI30BOB

87

[IpakTuyeckas pabora 1o Teme
"PekypcuBHbIE
HOJIPOrpaMMbl”

88

MoaynbHBINA TPUHLIMIT
MIOCTPOEHUS MPOrPAMM

89

YUuncneHHbIe METOAbI

90

[IpaxTuyeckas pabora 1o Teme
«HucneHnHoe penieHue
YPaBHEHUI»

91

Hcnonb3oBanue
JUACKPETU3ALMH B
BBIYHUCIUTEILHBIX 3a/1a4ax

92

[TpakTnyeckas paborta no Teme
«Ipubnmx€HHOE BEIYUCTICHHE
JUIMH KPUBBIX U IIJIOIIALEH

buryp»

93

[IpakTrueckas paboTa mo Teme
«[Tonck makcumyma
(MuHUMYMa) PYHKIAN

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPHTMBI
00pabOTKH CUMBOJIBHBIX
CTPOK: MOICYET KOJINYECTBA
MOSIBJICHUN CUMBOJIA B CTPOKE

95

Anroput™Mbl 00paboTKH




CHMBOJIBHBIX CTPOK:
pa3OueHre CTPOKU Ha CJI0Ba
110 IPOOEITHLHBIM CUMBOJIAM

96

Anroput™bl 06paboTKH
CHUMBOJIBHBIX CTPOK: TTOUCK
MOJICTPOKU BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HaWJICHHOU
MOJICTPOKHU Ha JAPYTYIO CTPOKY

97

[IpakTuyeckas pabora 1o Teme
"O0OpaboTKa CTPOK ¢
UCIOJIb30BaHuEM QYHKIUI
CTaHJapPTHOW OMOJIMOTEKH
sI3bIKa MPOrpaMMHUpPOBaHUA"

98

I'enepanus cioB B 3aJaHHOM
andasure

99

MaccuBsl u
MOCJICA0OBATEILHOCTH YHCEIL.
[IpakTuyeckas pabora o Teme
"3anonHeHne MaccuBa"

0.5

100

O060011éHHbBIE
XapaKTepUCTHKU MacCHBa

101

JIMHEWHBII TONCK 3aIaHHOTO
3HAYCHHS B MAaCCHBE.
[IpakTrueckas paboTa mo Teme
"JINHENHBIN ITOMCK 3aJaHHOTO
3Ha4YeHHUA B MaccuBe"

0.5

102

[TpakTrueckas paboTa 1o Teme
"[lonck MUHMMaIBHOTO
(MaKCHMaJIbHOTO) DJIEMEHTA B




qHCIIOBOM MaccuBe"

103

CopTupoBKa OTHOMEPHOTO
MaccuBa. [IpocTeie MeTOIbI
coptupoBkH. [IpakTrueckas
paborta no Teme "I[IpocTeie
METO/bI COPTUPOBKH MaccuBa'

0.5

104

CopTupoBKa CIUSHHEM.
BricTpas copTupoBka MaccuBa
(amroput™ QuickSort).
[IpakTuueckas pabora o Teme
"BeIcTpas copTHpOBKa
maccusa'

0.5

105

JIBOMYHBIN MIOUCK B
OTCOPTHPOBAHHOM MAacCHBE.
[IpakTuueckas pabora o Teme
" JIBOMYHBINA MOUCK"

0.5

106

JIByMepHBIE MacCUBBI
(MaTpuIBI)

107

AnTOopuUTMBI 00pabOTKH
MaTpHIL

108

Pemenue 3agau ananuza
JaHHBIX

109

CpencTBa TEKCTOBOTO
npoiieccopa

110

KomneroTepHas BEpcTka
TeKcTa

111

[IpakTuueckas pabora o Teme
"BépcTKa JOKYMEHTOB ¢




MaTeMaTH4YCCKNMHU
dbopmynamu"

112

HNuctpymeHTsl
peLEH3UPOBAHNS

113

[TpakTnyeckas pabora o Teme
"MHOrocTpaHU4HbIE
JIOKYMEHTHI"

114

OO6ayHble CEPBUCHI.
KonnektuBHas pabora ¢
nokymeHTamu. [IpakTuueckas
pabota no Teme
"KonnexkTuBHas pabota ¢
JIOKyMeHTaMu"

0.5

115

Ananns ngadgeix. bosnpmme
JIAaHHbBIE

116

MaimnHaoe oOy4eHue

117

Ananuz JaHHBIX C IIOMOIIIBIO
OJICKTPOHHBIX T8.6J'II/II_[

118

[TpakTrueckas pabota 1o Teme
"AHaan3 JaHHBIX C IIOMOIILIO
3JICKTPOHHBIX TabIUIr"

119

[HocTtpoenue rpaduxos
¢ynxuii. [Ipaktuueckas
pabora o Teme "HarnsigHoe
MpeJICTaBICHUE PE3yJIbTaTOB
CTATUCTUYECKON 00pabOTKH
JTaHHBIX B BHJIE AHArpaMM
CpEeICTBaMU peaaKTopa

0.5




AEKTPOHHBIX Tabnui"

JIunnu tpenna. I[Ipakruueckas
pabota no Teme "[logbop

120 1 0.5
JMHUM TPEH]A,
POrHO3upoBaHue"
[Ton6op napamerpa.
[IpakTuyeckas pabora o Teme
121 "YuciaeHHoe penieHue 1 0.5
YPaBHEHUH C MOMOLIBIO
noabopa mapamerpa'
OnTuMu3zanus Kak MOUCK
HAWJIYYIlIero perieHus B
3aJJaHHBIX YCJIOBHUSX.
122 [IpakTuueckas pabora o Teme 1 0.5
"Pemenue 3amau
ONTUMHU3ALMH C TTOMOIIbIO
3JIEKTPOHHBIX TabIHUI"
123 PesepBHoe Bpems 1
124 Pe3epBHOE Bpems 1
125 PesepBHoe Bpems 1
126 Pe3epBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE BpeMmst 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE BpeMst 1




134

PesepBHOE Bpems

135

PesepBHOE Bpems

136

Pe3epBHOE Bpemst

OBILEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

21.5




11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbie
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
KomuyectBo nadopmaryn 1
2 AJITOPUTMBI CKaTUS TaHHBIX 1
Anroputm Xadpmana 1
[TpakTuueckas paboTa 1mo Teme
4 "CoxaTHe JaHHBIX C ITIOMOIILIO 1 1
anropurMa Xaddmana"
5 Anroputm LZW 1
AJITOPUTMBI CHKATHSI TAHHBIX C
norepsamu. [Ipaktuueckas
6 pabora mo Teme "CxaTtue 1 0.5
JAHHBIX C TTOTEPSIMHU
(anmroput™mer JPEG, MP3)"
7 CkopocTh niepeiaun JaHHBIX 1
[ToMexoycTONYMBBIEC KOJIbI 1
9 [IpakTuueckas pabora o Teme | |
"TTomexoycroitunBbie KObI"
Cucrembl. KOMIIOHEHTBI
CUCTEMBI U X B3aUMOJEHCTBHE.
10 CucteMHbIi 3pexT. |

YnpasneHue Kak
MH(GOpPMalLMOHHBIN MpOIIeCC.
OGpartHas CBs3b




11

Mojaenu 1 MOJIETUPOBAHHUE

12

I'pader

13

Penrenue 3amad ¢ moMOIIBIO
rpadoB

14

HepeBbs

15

OCHOBBI TEOPUH UTP

16

[IpakTuueckas pabora o Teme
"TTorCK BBIMTPHIITHON
CTPATETHUH B UT'PE C MOTHOU
nHdopmarmen"”

17

CpeacTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

18

[TpakTnyeckas pabora no Teme
"CpencTBa HCKYCCTBEHHOTO
uHTEeIIeKTa"

19

dopmanuzanus MOHITUS
anroputMma. Mamuna TeropuHra
KAaK YHMBEpPCAJIbHASI MOJIEb
BbryucieHui. Tesuc Yépua—
TrropuHra

20

[IpakTrueckas paboTa mo Teme
"CocTaBiieHHE TPOCTOU
MPOrPaMMBbI JJIsI MAITUHBI
Trropunra"

21

Mamuna Ilocta

22

Hopmasbhbie anropugmsl
Mapkosa

23

AHFOpI/ITMI/I‘IeCKI/I




Hepa3pelMble 3aaun. 3a1ada
octaHoBa. HeBO3MOXHOCTB
aBTOMATHUYECKOW OTIa KU
porpaMm

24

CI10KHOCTB BBIYUCIIEHUHN

25

[Torck MPOCTHIX YHCET B
3aJ]aHHOM JTHAIa30He C
TIOMOIIBIO AJITOPUTMA «PELIETO
Oparochenar

26

[TpakTnyeckas paborta no Teme
"ITorck MPOCTBIX YUCEI B
3aJaHHOM Jauarna3one"

27

MHuoropa3psigHbIe LeJbIe Ynca,
3aJlayu JJIMHHOW apu(METUKH

28

[IpakTuyeckas pabora 1o Teme
"Peanu3anus BEIYUCICHUN C
MHOTOpa3psIHbIMU YKcaaMu"

29

CrnoBapu (accolMaTUBHBIE
MacCHBBI, 0TOOpa)keHus ). Xo1I-
tabnuisl. [locTpoenue
an(aBUTHO-4aCTOTHOT'O CIIOBaps
JUISL 3a/1aHHOTO TEKCTa

30

[IpakTudeckas pabora 1o Teme
"TTocTpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps AJis
3aJJaHHOT0 TeKCcTa"

31

AHanu3 TekcTa Ha
€CTCCTBCHHOM S3BIKC.




Brinenenue
MIOCJIENOBATEIILHOCTEN 110
mabnony. Perymnspabie
BhIpaXeHHUs. HaCTOTHBIN aHATN3

32

[IpakTuueckas pabora o Teme
"AHann3 TeKCcTa Ha
€CTECTBEHHOM S3EIKE"

33

Crexku. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAsKEHUS

34

Berurcienue apupmMeTHIecKoro
BBIPA)KEHUSI, 3aIIMCAaHHOTO B
noctuxkcHon popme

35

[IpakTuueckas paboTa mo Teme
"Bpruncnenue
apu(QMETHUECKOTO BBIPAKECHHUS,
3aMMCaHHOTO B MOCT(HUKCHOM

dbopme"

36

Ouepenu. Ucnonb3oBanue
ouepenu AJii BpEMEHHOIO
XpaHEHUs JaHHBIX

37

[IpakTuueckas pabora o Teme
"Ucnons3oBanne ouepenn”

38

epesbs. Peannzanus nepesa ¢
MOMOILBIO CCHLTOUHBIX
CTPYKTYp. J[BonuHbIE
(OuHapHbIE) 1EepEBbSI.
[Toctpoenue nepeBa mis
3aJIaHHOTO apU(METUIECKOTO
BBIPAKECHUS




39

[TpakTrueckas paboTa 1o Teme
"Hcnonb30BaHuE AEPEBHEB IS
BBIUUCIICHUS apU(METHIECKIX
BbIpaKeHU"

40

PexypcuBHBIE QITOPUTMBI
o6xoma nepesa. Mcnonp3oBanue
CTeKa U o4epeu s 00Xoaa
nepena

41

PexypcuBHBIE QIITOPUTMBI
ob6xoma nepesa. Mcnonbp3oBanue
CTeKa U o4epeu st 00xoaa
JepeBa

42

AnroputMmsl Ha Tpadax.
[TocTpoeHre MUHUMAIBHOTO
OCTOBHOTO JI€pEBA B3BEIIEHHOIO
CBSI3HOTO HEOPUEHTHPOBAHHOI'O

rpada

43

O6xox rpada B riryouny. O6xo1
rpada B IIUPUHY

44

KonnuecTBO pa3anyHbIX MyTei
MEX1y BEpIIHNHAMU
OPUEHTUPOBAHHOT'O
aIUKINgeckoro rpada

45

Anroput™m JIeHKCTpBI.

46

[IpakTuyeckas pabora 1o Teme
"BreIYnciIeHNE [UTHHEI
KpaT4amIiero myTH MEKIy
BepimHamu rpada (aaroputm
HetvikcTpsn)"




47

Anroput™m @noiga—Y opuania

48

3aa4u, pemaeMple ¢ IOMOLIbIO
JMHAMHYECKOT O
IPOrpPaMMUPOBAHUSA:
BBIUHCJIEHUE PEKYPCUBHBIX
byHKIMMA

49

[IpakTuyeckas pabora o Teme
"BbluniciieHue peKypCUBHBIX
(GYHKIUH C TOMOIIBIO
JMHAMHYECKOT 0
nporpaMMupoBaHus”

50

3aiauu, pellaeMble ¢ TOMOIIBIO
JAHAMUYECKOTO
MPOTPaMMUPOBAHHUS: TTOACUYET
KOJINYECTBA BAPUAHTOB

51

[TpakTuueckas paboTa mo Teme
"[TogcuéT KoInUYeCTBa
BapHAHTOB C TIOMOIIBIO
JTUHAMHYECKOTO
nporpaMMupoBaHus"

52

3ajauu, peraeMble ¢ TOMOIIbIO
JTUHAMUYECKOTO
MpOrpaMMUPOBAHUS: 3a/1a4u
ONTUMU3AIINH

53

[TonsiTue o mapagurmax
nporpammupoBanus. O63op
SI3BIKOB ITPOTrPAMMUPOBAHUS

54

ITousTHEe 00 OOBEKTHO-
OpPHUEHTUPOBAHHOM




IIPOrpaMMHUPOBaHUU

55

O0bekThI U Ki1acesl. CBoMCTBA U
METOIBI OOHLEKTOB

56

OOBEKTHO-OPUEHTHPOBAHHBIN
aHaIN3

57

[IpakTuueckas pabora o teme
"Ucnonp30BaHne TOTOBBIX
KJIACCOB B Iporpamme”

58

PaspaboTka nporpamm Ha
OCHOBE O0BEKTHO-
OPUEHTHUPOBAHHOTO TIOAX0/IA

59

ITpakTuueckas pabora
"Pa3zpaboTtka mpocToit
IIPOrPaMMBI C UCIIOJIb30BAHUEM
KJaccoB"

60

Nuxancynsauus. [Tpaktudeckas
pabota no Teme "Pa3zpaboTka
KJIacca, UCIOJb3YIOIIEro
MHKaIICYJIALNI0"

0.5

61

Hacnenosanwue. [Tomumopduzm

62

[IpakTuyeckas pabora 1o Teme
"PazpaboTka uepapxuu
KJ1accoB"”

63

Cpenbl ObICTPOI pa3pabOTKU
nporpamm. IIpoektuposanue
uHTEepdeiica noap30BaTEeNS

64

[IpoekTupoBanue uHTEpPeiica
MOJIb30BATEIS




65

Hcnonn30Banue roTOBBIX
YIPABISIEMBIX AJIEMEHTOB JIJIst
MOCTpOEHUs HHTepderica

66

[IpakTuyeckas pabora 1o Teme
"Pa3paboTka mporpaMmsl ¢
rpaduueckum unTepdericom”

67

N3yueHnne BTOpOro si3bika
IPOrpaMMUpPOBaHUS

68

H3ydeHue BTOPOro si3bIka
POrpaMMHUPOBAHUS

69

Oranbl KOMIIBIOTEPHO-
MaTeMaTHYeCKOIo
MOJICJINPOBAHUS

70

Juckperusanus npu
MaTeMaTHYECKOM
MOJIETMPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoenupoBanue
JIBUKECHHUSI

71

[IpakTudeckas pabora 1o Teme
"MopenupoBaHue ABUKEHUS"

72

MonenupoBaHue
OMOJIOTHYECKUX CHCTEM.
[IpakTudeckas pabora 1o Teme
"MopenupoBaHue
OMOJIOTMYECKUX cucTeM"

0.5

73

MartemMaTHdeckue MOJACJIHN B
9KOHOMHUKE. BEIUHCIUTENbHBIE
OKCIICPUMCHTBI C MOACIIAMUA




74

BeposTHOCTHBIE MOJENH.
[IpakTrueckas paboTa mo Teme
"MIMUTAIIMOHHOE
MOJIEJTUPOBAHUE C TOMOIIBIO
Meroaa Moure-Kapno"

0.5

75

KoMmbroTepHoe MOaenpoBaHme
CUCTEM YIPaBIICHUS

76

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

77

TabmuuHbIe (pEISIUMOHHBIC)
0a3bl JaHHBIX

78

[Touck, copTupoBKa u
(GuiIbTpanus 1aHHbIX. 3alIPOCHI
Ha BBIOOPKY JIaHHBIX. 3a1IpOCHI C
napamerpamu. Beruucnsemsle
T0JIs1 B 3aIIpOCcax

79

[TpakTrueckas pabota 1o Teme
"PaboTa ¢ roToBO# 6a3oii
INAHHBIX"

80

MHoroTtabiau4Hbie 0a3b1
JIaHHBIX. THUIIBI CBSI3E MEXKIY
TabaunaMu. BHennuii Kiroy.
I{emocTHOCTH 0a3bl TAHHBIX

81

[MpakTuueckast paboTa mo Teme
"Pa3zpaboTka MHOTOTAOIMYHON
0a3bl JTaHHBIX"

82

3ampockl K MHOTOTa0IHYHBIM
0a3aM JaHHBIX




[TpakTrueckas paboTa 1o Teme

83 "3anmpockl K MHOTOTA0 TMYHON
Oa3e maHHBIX"

S3bIK yripaBiICHUS JaHHBIMA

84
SQL
[TpakTuueckas paboTa mo Teme

85 "VrpaBneHue JaHHBIMU C
MOMOIITBIO si3bIKa SQL"

26 Hepensiimonnsie 6a3bl JTaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WNHTepHeT-npunoxenus
[TonsiTue o cepBepHOI U
KJIMEHTCKOM 4acTsIX caura.

88 TexHOIOrus «KIUEHT —
cepBep», €€ TOCTOMHCTBA U
HEIOCTaTKU

89 OcnoBbI s1361ka HTML
[IpakTuueckas pabora o Teme

90 "Co3manne TEKCTOBOM BeO-
CTpaHHUIIbI"

91 OcnoBsl 136i1ka HTML

92 OcHoBbI s13p1ka HTML
[IpakTuyeckas pabora 1o Teme
"Coznianue BeO-CTpaHHULIbI,

93 BKJTFOUAIOIIEH

MYJIbTUMEIUHHBIC 0OBEKTHI
(pucyHKH, 3ByKOBBIE TaHHBIC,
BH1€0)"




94

OCHOBBI KaCKaIHBIX TaOJIHI]
ctuneit (CSS)

95

[MpakTuueckast paboTa o Teme
"OdopmileHHEe CTPAHUIIBI C
TIOMOIIBIO KACKaIHBIX TAOJIHIY
cTuiien"

96

Cuenapun Ha s13p1ke JavaScript

97

Cuenapun Ha s3bike JavaScript

98

®opmbl Ha BEO-CTpaHUIIE

99

[IpakTrueckas paboTa mo Teme
"O6paboTka naHHBIX GopM"

100

Pa3menienue BeO-caiToB.
VYcnyra xoctunra. 3arpyska
¢aiinoB Ha calT

101

Kanpuposanue. Ucnpasnenue
nepcnexTuBsl. [ ucrorpamma.
Koppeknuus ypoBHei,
KOppEKIIUs LBETA.
O0ecuBeynBaHNE [[BETHBIX
N300paKEeHHM

102

BBo nzobpaxkenuii ¢
UCTIOJIb30BaHUEM Pa3IMIHBIX
U(POBBIX YCTPOMUCTB.
[TpakTuueckas pabota 1o Teme
"O6paboTka mHPPOBHIX

dbotorpaduii"

0.5

103

Perymis. PaGota ¢ obnactsamu.
OunbTpsl. [IpakTnyeckas

0.5




pabora no teme "Peryiib
udpoBbIx pororpadmit”

104

MHorocnoitHbie U300pakeHusl.
TekcToBblie cinon. Macka cios.
Kananel. Coxpanenue
BBIAEIIEHHON 001aCcTH

105

[IpakTuyeckas pabora o Teme

"MHorocoiHble n300pakeHus’'

106

[ToaroroBka WILTIOCTpaUA JJIs
BeO-caiitoB. [IpakTrueckas
pabota no Teme

" AHUMUPOBaHHbIE
n300pakeHus"

0.5

107

Bekrophas rpaduxka.
Bekropu3zaius pacTpoBbIX
U300paxKeHH

108

[TpakTrueckas pabota 1o Teme
"Bekropnas rpaguka"

109

HpI/IHHI/IHLI HOCTpOGHI/ISI nu
PENaKTUPOBAHUS TPEXMEPHBIX
MoJieJIen

110

[TpakTnyeckas pabora no Teme
"CoztaHue npocThIX
TpEXMEPHBIX Mozenei"

111

Cetounbie MoJienTi. MaTepualibl

112

[IpakTuyeckas pabora 1o Teme
"Cerounble mogenu"

113

MOI[CJ'II/IpOBaHI/Ie HCTOYHHUKOB




ocsenieHus. Kamepsl

[IpakTuyeckas pabora o Teme

114
"Pennepunr"

115 AnnutuBHbBIE TeXHOIO0THH (3D-
MIPUHTEPHI)
[IonsATHE O BUPTYaIBHON

116 PEAIBHOCTH M AOTIOJHEHHOMN
peanbHOCTH

117 PesepBHOE Bpems

118 Pe3epBHOE Bpems

119 PesepBHOE Bpems

120 Pe3epBHOE Bpems

121 PesepBHOE Bpemst

122 Pe3epBHOE Bpems

123 PesepBHOE Bpems

124 PesepBHOE BpeMmst

125 PesepBHOE Bpems

126 PesepBHOE Bpems

127 PesepBHOE Bpems

128 PesepBHOE Bpemst

129 PesepBHOE Bpems

130 PesepBHoe Bpems

131 Pe3epBHOE Bpems

132 PesepBHoe Bpems

133 Pe3epBHOE Bpems

134 PesepBHoe Bpems

[N S (NG [ G G GRGOG[N R G (G (GRS O (G [ GRG [—



135 Pe3epBHOE Bpemst 1

136 PesepBHoe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 136 0 36:5







ITPOBEPAEMBIE HA EI'D 11O HHO®OPMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOoBaHUS

IIpoBepsieMble TpeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3oBanus

1.

3namo (nonumams)

1.1

[loHnmMaHue OCHOBHBIX HPHUHIIMIIOB YCTpOiicTBa M ()YHKIHMOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHIEHIHHA
Pa3BUTHsI KOMIBIOTEPHBIX TEXHOJOIMH; BIIaZIeHHE HaBbIKAMHM PaOOTHI C
ONEPALMOHHBIMA CHCTEMaMH U OCHOBHBIMM BUAAMU MPOTrPAMMHOIO
o0ecrieueHus AJs  peuieHuss ydeOHBbIX 3a7ad [0  BBIOpaHHOM

crnenyajain3anuu

1.2

Hamnume mpencraBnennii o 0a30BBIX MNPUHLOMIIAX OpPTaHU3ALUU |

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHIUIIOB IOUCKPECTU3ALIMHU PA3JINYHBIX BUIOB

uHpopManuu

1.4

[lonumanue ©6a30BBIX AITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOM
uHpOpMaMK (3alUCh YHCEN B TIO3UIMOHHOW CHCTEME CUHUCICHHS,
JETUMOCTb IIEJBIX YHCEN, HAaX0XK/ICHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
nuanasoHe; 0o0paboTka MHOTOPA3PSAHBIX — IENBIX  YHCEN, aHaJIu3

CHUMBOJIBHBIX CTPOK U APYT I/IX), AJITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3Hanue (yHKIMOHAJIBHBIE BO3MOXKHOCTH MHCTPYMEHTAIBHBIX CPEICTB

cpensl pa3paboTKu

1.6

Brnangenne OCHOBHBIMU CBEACHHSIMH O 0a3ax HaHHBIX, UX CTPYKTYpE,

cpeacTBax Co3AaHuA U pa60TBI C HUMH

1.7

IlonnMaHue BO3MOXKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'I8.CT5[X; HaJIn4uc HpCI[CTaBJ'IeHI/Iﬁ 00
HUCITIOJIB30BaHNH I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHI B Pa3IIUYHBIX

npodeccHoHaNBHBIX chepax

1.8

Brnagenue TeopeTHuecKMM ammapaToM, IMO3BOJISIIOIIMM OCYIIECTBIATh
MIPE/ICTABICHUE 33JJaHHOIO HATYpaJbHOTO YHMCJIa B Pa3iIMYHBIX CHCTEMax
CUMCIICHHS; BBINIONHATH MPEOOpa3OBaHUSA JIOTUYECKUX  BBIPAXKECHHH,
HCIIOJIb3YSl 3aKOHBI anreOphl JOTHKHU; ONpEeAeNiaTh KpaT4alliuil myTh BO
B3BEIICHHOM Tpade M KOJMYECTBO NyTed MexXay BepLIMHAMHU

OPHEHTUPOBAHHOT'O AlIMKINYECKOro rpaga




Ymemo

2.1

YMeHHE HCNOIb30BATh KOMIBIOTEPHO-MAaTEMAaTUYECKHE MOJENH U
aHanmm3a 00BEKTOB U IMPOLECCOB: (POPMYyIUpPOBATH IIETb MOJCIUPOBAHMUS,
BBIIIOJIHATh AHAJIU3 PE3YyJIbTAaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHMS;
OLIEHUBATh aJIeKBaTHOCTh MOJICJIM MOJEIMPYEMOMY OOBEKTY WM

MPOLECCY; MPECTABIATh PE3YIbTATHI MOJCTUPOBAHKS B HATJISITHOM BUE

2.2

YMenne knaccuUIMpPOBAaTH OCHOBHBIE 33/Jlaud  aHalW3a JaHHBIX
(mporHo3upoBaHue, Kiaccudukanus, KJIacTepu3alus, aHaIu3
OTKJIOHEHMI1); MOHMMATh MOCJIEIOBATEIbHOCTh PELICHUs 3aJlay aHajlu3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauyecTBa JAHHBIX,
BbIOOp W (WIM) TIOCTPOCHHWE MOJEIH, TIpeoOpa3oBaHUE JaHHBIX,

BU3yaJIM3allud JaHHBIX, HHTCPIIPETAIHA PE3YJIbTATOB
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YmMmenue onpenensith MHHOPMAIMOHHBIA 00hEM TEKCTOBBIX, TpaHIeCKUX
Y 3BYKOBBIX JIAHHBIX MPH 33JIaHHBIX MapaMeTpax JUCKPETU3AUU. Y MEHUE
OMpEAENATh CPEIHIOI CKOpPOCTh TMepelayd  JaHHBIX, OIICHMBATh
W3MEHEHHE BpEMEHHM TMepefauyd MpH HU3MEHEHHH HH()OPMAIOHHOTO

00BbEMa JTaHHBIX M XapaKTEPUCTUK KaHaja CBsI3U

24

YMeHHne CTpouTh KO/, OOECIEeYMBAIOIINK HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIOI0 JUIMHY COOOIIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCrnonap30BaTh MPU PEUIEHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3alUCH YMCEN, AJITOPUTMBI MOCTPOCHUS 3alUCHU YHUCJIA B IMO3UIIMOHHOU
CHUCTEME CUHMCIICHUSl C 3aJaHHbIM OCHOBaHMEM M TIOCTPOEHUS 4HuCaa MO
CTpPOKE, COAEpXKalled 3amuch 3TOr0 4YKcia B TMO3UIMOHHOM CHCTEME
CUMCJIICHMSI C  3aJlaHHBIM  OCHOBAaHHMEM;  yMEHHE  BBITIOJIHSTH

apI/I(bMeTI/IHCCKI/Ie Orncpanru B MO3UINHUOHHBIX CUCTCMAX CHHUCIICHHUA

2.6

YMeHHue CTpPOUTh JIOTUYECKOE BBIPAKEHHE B JAM3BIOHKTUBHOW W
KOHBIOHKTMBHOM  HOpMalbHBIX ¢opMax IO 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCIEAOBaTh OOJNACTh  MCTUHHOCTH  BBICKAa3bIBaHMSA,

COACPKAIICTO MEPEMEHHBIC, PCIIATh HECIOXKHBIC JIOTHUCCKHUEC YPAaBHCHUA

2.7

YMeHue pemarb alrOpUuTMUYECKHE 3aJaud, CBS3aHHBIE C AHAIU30M
rpadoB (3aa4l MOCTPOEHHUS ONTHUMAJILHOTO MYTH MEXIY BEpLIMHAMHU
rpacda, onpeneneHusl KOJMYECTBA PA3IUYHBIX MyTeH MEXAY BEpIIMHAMH

OPHUCHTHPOBAHHOT'O alITUKIINYCCKOTO rpa(ba)

2.8

YMeHue ucnonb30BaTh AEPEBbsl IPU aHAIU3E U NOCTPOCHUU KOAOB U JUIS
MpecTaBiIeHUs] apu(METUYECKUX BBIPAKEHUH, MPU pEUICHHH 3a/1a4y
IIOMCKA U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO MUIPHI IO 3aJaHHOMY
aIropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETUIO

UTPBI




2.9

VYmenune AHAJIU3UPOBATHL aAJITOPUTMBI C  HUCIIOJB30BAHUCM Ta6J'II/IH
TPACCUPOBKH; ONPCACTIATH 0e3 HCIIOJIb30BaHUS KOMIIBIOTCPA PE3YyJIbTAThI
BBIIIOJIHCHHUA HECJIOXKHBIX MPOrpaMM, BKIIHOYAIOMIUX HHUKIIbI, BETBJICHUA U

IOAIIPOTrpaMMBI, ITPH 3aJaHHBIX UCXOAHBIX JaHHbBIX

2.10

YMeHue ompenenaTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
QJITOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE aJrOPUTMbI, JBOMYHBIM IMOMCK) W HPUBOJUTH IMPUMEPHI

HCECKOJIbKHUX aJITOPUTMOB pa3H01>'1 CJIOKHOCTHU JIA pCHICHUSA OI[HOﬁ 3aJadu

2.11

Bnanenue yHHMBEpCATBbHBIM SI3BIKOM MPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpeacraBneHusiMu 0 6a30BBIX
TUTNIAX JaHHBIX M CTPYKTypax IJaHHBIX; YMEHHE HCMOJIh30BaTh OCHOBHBIE
VIpaBJISAIOMIAEe  KOHCTPYKIIMH;  YMEHHME  OCYIIECTBISATH  aHAIHU3
MPENJIOKEHHOW  MPOTPaMMEBL:  ONPEACTSATh  Pe3yJbTaThl  pabOTHI
MpOrpaMMbl MPU 33JJaHHBIX UCXOJHBIX JAHHBIX; ONpPEAENATh, MIPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJyYE€HHE YKa3aHHBIX pPe3yJbTaToB;
BBISABJIATh JaHHBIC, KOTOPBHIE MOTYT TPHUBECTH K oOmuOke B padore
mporpaMMbl;  (QOpPMyIHpOBaTH  NPEUIOKEHUS MO  YIYUYIICHHIO

IporpaMMHOIO KOoaa

2.12

YMeHue peanu3oBbIBaTh HA BBHIODAHHOM Ui HM3Y4YCHHS  SI3BIKE
nporpaMMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AJITOPUTMBI 00pabOTKN YHCEII, YUCIOBBIX ITOCIIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YWCIa B BHIAEC HaboOpa MPOCTHIX
COMHOKHUTENICH; HaX0XKJIEHHE MAaKCUMAJIbHOW (MHHHUMAJIBbHOW) IHQPHI
HATypaJIbHOTO YKCJa, 3alIMCAHHOTO B CUCTEME CUUCIICHHS C OCHOBaHHEM,
He mpeBbimaonmM 10; BeuHciaeHHe OOOOIIEHHBIX —XapaKTEPHCTHK
JJIEMEHTOB MAacCuMBa WJIM YHCJIOBOM IOCJIEAOBATEIBLHOCTU (CYyMMBI,
NPOU3BEACHUS  CPEOHEro  apuPMETUYECKOro, MHHHUMAJIBHOTO  H
MaKCHMAJIEHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIAOBIECTBOPSIONINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCTIOJNB30BaTh B MPOTpaMMax JaHHBIE Pa3IUYHBIX THIIOB C YYETOM
OTpaHUYEHHUI Ha JHMana3oH UX BO3MOXKHBIX 3HAYEHHH, NMPUMEHSATH IPH
pELIeHNH 33134 CTPYKTYPHI JaHHBIX (CHHCKH, CIIOBAPH, CTEKH, OYEPEIH,
JIepEeBBs); IPUMEHSITh CTaHAAPTHBIE U COOCTBEHHBIC TOATPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAaHHBIX W CUMBOJBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTke rmporpamm OHOJIMOTEKH MOANPOrpaMM; YMEHHUE HCII0JIb30BaTh

CpeacTBa OTJIAAKHU IMPOIrpaMm B CPCIAC IMPOrpaMMUPOBAHUA

2.13

YMmenue HCII0Jb30BAaTh QJICKTPOHHBIC Ta6J'II/II_IBI JJIA aHaJIn3a,

MpeACTaBICHUST M 00pabOTKH JaHHBIX (BKJIIOYAs BHIOOP ONMTHUMAJIbLHOTO




pelieHus, noadop JUHUM TpPEHJa, peuleHHe 3ajad MPOTHO3UPOBAHUSA);
YMEHHE HCIOJb30BAaTh TAOMUYHBIC (pENIUOHHBIE) 0a3bl MaHHBIX H

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
WCIONIb30BAHUEM  PA3NMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA,
MOHMMAaHHE BO3MOXKHOCTEH IH(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCITyT, TUPPOBBIX 00pa30BaTEIILHBIX CEPBUCOB




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIC TCHACHIUU PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOT Hil. HapaJ'IJ]eJ'ILHBIe
BBIYUCICHUA. MHoronpoueccopHHe CHCTCMBI. PacnpenenéHHHe

BBIYUCITUTEIIbHBIE CUCTEMBI M 00pab0oTKa OOJIBIINX JAaHHBIX

1.2

[IpyHUMIBI TOCTPOEHUS] W anmapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBoie mpotokonibl. Cerp HWHrepuer. Anpecamusi B cetu HHTepHer.
[Iporokomnsr creka TCP/IP. Cucrema nomenusix uMméEH. Pa3znenenue IP-cetn Ha

MOJICETH C TOMOILBIO MAacOK MOAceTeH

1.3

@aiinoBas cuctema. Ilouck B aitnoBoit cucreme. IlpuHIMNIBI pa3MelieHus U
UMeHOBaHUs (ainoB B gonroBpeMeHHo mnamsatu. IllaGmonsl s onucaHus

rpynn Qaitnon

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBHCUMOCTh BpPEMCHU nepeaayun oT

nH(pOPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[IudpoBanne nanupix. CumMeTpudHble U HecuMMeTpuuHbie mudpel. [ndper
npoctoii 3amensl. [ludp Llesaps. Hludpp Bmwxenepa. Anroput™m mudppoBaHHS
RSA

1.6

Kopap1, mo3Bouisitonyie 0OHapyKUBATh U UCTIPABIIATH OIIMOKH, BOZHUKAIOIHNE MIPH
nepenaue naHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ TOBTOpeHHEM OUTOB.

Koxapr XomMmunra

TeopeTtnueckre 0CHOBbI HHPOPMATUKHI

2.1

JlBonyHoe  KoaupoBaHuWe. PaBHOMEpHBIE W HEPAaBHOMEPHBIC  KOJBI.
JlexoqupoBaHue COOOIICHHH, 3aITMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. [locTpoeHre OIHO3HAYHO IEKOIUPYEMBIX KOJIOB C ITOMOILBIO

nepeBa

2.2

Teopernueckne NOAXOABI K OLEHKE KonudecTBa wHH(popMarmu. EaunHuisi
U3MEepeHus: KoiauuecTBa HHGpopMmanmu. AsnpaBUTHBII IMOAXOJ K OIECHKE
Koiu4yecTBa MHPOpMauuu. 3akoH aAJUTHBHOCTH uHpopmauuu. Popmyrna

Xaptinu. Uadopmarus u BepossitTHocTh. Dopmyina Lllennona
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Cucrembl cuucnenusa. Pa3BépHyTas 3amuch LENbIX M JIPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cuucieHus. CBOWCTBA MO3UIIMOHHOW 3alMCH YHMCTA!
KOJIMYECTBO UG B 3aMUCH, TPU3HAK JETMMOCTH YHCIIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIIeHUs. AJITOPUTM MEPEBOa IEJIOT0 YKcia U3 P-MuHOM crcTeMbl CUMCIeHUS

B JIECATUYHYIO. AJITOPUTM IepeBoJia KOHEUHON P-uuHO# ApoOu B NECATUUHYIO.




AJITOpUTM TEepeBoAa LEJIOr0 4YHcia U3 JAECATUYHOM CHUCTEMBbI CUUCIEHHUS B P-
nuHyto. llepeBoj KOHEYHOM aecATHUHOW 1podbu B P-munyro. JIBomuHas,
BOCBMEpUYHAs U LIECTHAAUATEPUYHAS CUCTEMBI CUUCIICHUS, CBSA3b MEXKIY HUMHU.

ApI/I(bMeTI/I‘IeCKI/Ie OI€palvu B IIO3UIIUOHHLIX CUCTEMaX CYHUCIICHHUA
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TpOI/I‘lHaH YpaBHOBCHICHHAs CUCTEMaA CHUCIICHUS. I[BOI/I‘IHO—I[CCHTI/I‘IHEIH CHUCTCMa

CUHCJICHUA

2.5

Konuporanue tekcroB. Konuposka ASCII. OgHoOaliTHbIE KOAUpOBKU. CTaHIapT
UNICODE. Kommpoka UTF-8. Omnpenenenune wuHGOPMAIITMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHII

2.6

Koauposanue nzobOpaxenuit. OnieHka HHPOPMAIMOHHOTO 00bEMa rpapuuecKux
JAaHHBIX MIPH 3aJaHHBIX pa3pClICHUN U FJIyGI/IHC KOOAUpOBaHUA IBCTA. HBGTOBLIG
monenu. KomupoBanue 3Byka. OueHka MH(OpMarMOHHOIO 00bEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3AINU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsTne BbIcKa3biBaHUs. Bbicka3piBaTenbHble (HOPMBI
(npeaukatsl). KBaHTOpHI CyIlIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOauibl HMCTUHHOCTHU. Jlormueckue BBIPAKEHHUS.
Jlormueckue ToxxaecTBa. Jlornueckue onepannuy 1 onepanuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJCHTHBbIE IPEeoOpa3oBaHUS JIOTMUYECKUX
BbIpa)XKeHUH. JIornueckue ypaBHEHMs U CUCTEMBI YPABHEHUM.

Jlornyeckne (QYHKIMU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMH OT KOTMYECTBA apTyMEHTOB.

Kanonuueckue Gpopmbl TOrHUECKUX BBIPAKECHHIMA

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIbHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

2.9

Jlormueckue SJeMEHTHI B cocTaBe KommbioTrepa. Tpurrep. Cymmarop.
Muoropa3psansblii cymmarop. [loctpoeHne cxeM Ha JIOTUYECKUX AJIEMEHTax I0
3a/IaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3alHiCh JIOTUYECKOTO BBIPAKEHHUS I10

JIOTUUECKOU CXEME

2.10

Mognenn u mopenuposanue. llenu mopenupoBaHus. AJIEKBaTHOCTb MOJENIU
MOJIeIUpYeMOMY 00BEKTY Min npoueccy. @opManu3anus NpUKIaJHbIX 3a/1a4.
[IpencraBneHue pe3yabTaToB MOJECIUPOBAHMS B BUE, YIOOHOM Uil BOCIIPUSATHS

yesioBeKoM. ['paduueckoe npecTaBiieHue JaHHbIX (CXEeMbl, TaOIUIbL, TpadUKH).

2.11

[IpencraBnenue wenblx 4YUCeN B NaMATH KommbioTepa. OrpaHUYEHHOCTH
JMana3oHa 4Yucel NpU OrpaHWYECHHHM KOJM4YecTBa paspsaoB. llepenosiHeHue
paspsiaHOi ceTku. be33HakoBbIe U 3HAKOBHIE JaHHbBIC. 3HAKOBBIM OUT. [IBOMUHBII
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[To6uToBble JOTMYEecKHe omepanuu. Jlormueckuii, apudMeTHuyecKuii U

nukiuaeckuii  cnsuru. lludpoBanue ¢ MmOMOMmBI0 MMOOMTOBOW Omepanuu




«uckimouaromee NJIN»

2.12

[IpencraBienre BENIECTBEHHBIX YHCEN B TAMSITH KOMIIbIOTEpA. 3HAYAIAsl YacTh
U TOpANOK uyucia. Jlpama3oH 3HAYEHUW BEIECTBEHHBIX uucen. [IpoGiembl
XpPaHEHHsI BEIICCTBEHHBIX YMCEN, CBSI3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBA
pa3psiioB. BeimosiHeHWe omepalnuii ¢ BEIIECTBEHHBIMU YHCJIaMH, HAKOIUICHUE

OIO0K IIPU BBIYUCIICHUAX

2.13

I'padrr. OcHoBHBIe TOHATHA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpHUIl CMEXKHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEXKHOCTH. Pemienue
AITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTHUMAJBHOTO MyTH MEXIy BepIIMHaMH rpada, ompeneseHne KOIMYecTBa

PA3JIUIHBIX HYTCﬁ MCXKAY BCpHIIMHAMHU OPHUCHTUPOBAHHOI'O AIUMKINYCCKOI'O

rpaca)

2.14

HepeBwbsa. bunapnoe nepeBo. JlepeBbss momcka. CrmocoObl 00xoma JepeBa.
[IpencraBnenne apupMeTHIECKHX BBIpOXEHHH B BUE AepeBa. Vcmonb3oBaHue

rpadoB U AEPEBBEB NP OMHCAHUN OOBEKTOB U MPOILIECCOB OKPYIKAIOLIETO MUPA

2.15

JIMCKpeTHBIE UTPHI IBYyX UTPOKOB ¢ MOITHOM nHpopmanueit. [Toctpoenue nepesa
nepebopa BapuUaHTOB, OMNHMCAHUE CTPAaTETMH WIPhl B Tabiu4HON (opme.

BBII/IFpBII_HHBIC H IIPOUT'PBIITHBIC IMTO3HUIIUH. BBII/IrpBIHIHBIe CTpaTeruu

2.16

CpCI[CTBa HCKYCCTBCHHOI'O HWHTCIIJIICKTA. I/I,[[CHTI/I(I)I/II(EILII/I}I )51 ITIOHUCK
H306pa)1(CHPII>'I, paciio3HaBaHUEC JIUII. Hcnons3oBanne METOJOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcmons3oBanue MCTOOO0B UCKYCCTBECHHOI'O

WHTEJIEKTa B poboToTexHuke. HTepHET Bemel. HeiipoHHble ceTu

ANTOpUTMBI U IPOrPaMMHUPOBaHKE

3.1

dopmManusanus NoHATHA anropurma. MammuHa ThIOpHHra Kak yHHMBEpCAJIbHAs

MOJEJb BBIUMCIICHUM

3.2

OrneHka CIIO)KHOCTH BbIUMCIIEHUH. Bpemsi paboTbl m 00BEM ucCHONb3yeMon
naMsTH, HMX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACHUMNTOTUYECKOU CIIOXKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTUHOMHAIBHOMN
cnoxHoctu. IlepebopHble anroput™mbl. [lpuMepsl pa3IMYHBIX aJTOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INUHYIO CI0XKHOCTh

3.3

OmnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
yIpaBJI€HUS] HCIIOJHUTENSIMU M BBIYUCIUTENBHBIX alropuTtMoB. OmnpeneneHue

HCXOIHBIX TAaHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCET AAaTb Tpe6y€MBII>1 pe3yjabTaT

3.4

AHFOpHTMLI 06pa6OTKI/I HATypaJIbHbIX YHUCCII, 3allMCAHHBIX B MO3UIIHMOHHBIX
CHUCTEMAaX CYHMCIICHHUA: pa36I/IeHI/IC 3allMCu YHuCjla Ha OTACIbHBIC I_[I/I(I)pbl,
HaxXOXIACHUC CYMMBI U TIIPOU3BCIACHUSA III/I(i)p, HAXOXJICHHE MAaKCHUMaJIbHOM

(MUHHMATBEHOW) TTUQPEIL.




[IpencraBnenne uucina B BuUAe HaOOpa MPOCTHIX COMHOXKUTEIEH. AIrOpUTM
OBICTPOTrO BO3BEJICHUS B CTeNeHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C IIOMOLIBIO AJITOPpHUTMaA «PCUICTO 3paTocq)eHa»

3.5

MHor Oopa3psAAHBIC LICJIbIC YHCJIa, 3a1a1U JJIMHHOM apI/I(I)MCTI/IKI/I

3.6

S3pik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIC, JIOTUYECKUE. BeTBieHus.
Cnoxuble ycnoBud. Llukiel ¢ ycinoBueM. [{UKIIbI O TEpeMEHHOM.

O06paboTka MaHHBIX, XpaHAIMXCSA B ¢aitnax. TekcToBele U NBOMYHBIC (AIIIBL.
daiinoBble nepeMeHHble ((ailnoBblie ykazarenu). Utenue u3 Qaiina. 3anuck B
(aii.

Pazouenue 3agaun Ha moazanayu. [loamporpamMmel (porieAypsl 1 PyHKITUN).

Hcnonp3oBaHne cTaHAAPTHON OMOIMOTEKH SI3bIKA TPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mpouenypsl u ¢yHKuuu. Vcmonp3oBaHue cTeka JUIs

OpraHU3alK PEKYPCUBHBIX BBI30BOB

3.8

Uucnennsle Metoabl. TouHoe M NpUOMMKEHHOE pelieHus 3anaud. YucieHHoe
peleHre ypaBHEHHIl C MOMOIIbI0 Moadopa mapaMeTpa. YuCleHHbIE METOMbI
pelieHusl ypaBHEHMi: MeToJ mnepebopa, MeTOJ| IOJIOBUHHOTO JICJIEHHUS.
[IpubnmxE€HHOE BBIUMCIICHHE JUIMH KpUBBIX. Bhluucienue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJI0B (METOJ HPSIMOYTOJIBHUKOB, METOJ Tpamleiuil).
Ilouck wmakcumyma (MUHUMYMa) (YHKIMHM OJHOM TEPEeMEHHOW METOJIOM

IIOJIOBUHHOTI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble  (QYHKIMH  sI3bIKa
MIPOTPaMMHUPOBAHUS JIsI 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: HO)IC‘-IéT KOJIMYECTBa IIOABJICHHUH CHMBOJA B CTPOKE,
pazOueHne CTPOKM Ha CIIOBa MO MPOOENBHBIM CHMBOJIAM, MOWCK MOJCTPOKH
BHYTPH JAHHON CTPOKH, 3aMEHa HAWJCHHOHM IOJCTPOKH Ha JPYTYIO CTPOKY.
I'enepanusi BceX CIOB B HEKOTOPOM alipaBUTE, YAOBJICTBOPSIONINX 3aJaHHBIM

orpanunueHusM. [Ipeobpa3oBanue unciia B CHMBOJIBHYIO CTPOKY W 00OpaTHO

3.10

MaccuBel W IHOCJIEOOBATEILHOCTH  4YHMCEl. BrrunciaeHne  0000IIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IOCJIEA0BATEILHOCTH
(CyMMBI, TPOU3BEACHHS, CPEIHEr0 apU(PMETHUECKOro, MHUHHUMAIBHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYCHHS B MAacCCHUBE.
ANTOpPUTMBI PAa0OOTHI C JJIEMEHTaMH MAacCHBa C OIHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJAHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meton my3bIppbKa, METOX BBIOOpa, COPTHPOBKA BcTaBkaMu). CopTHpOBKa
cmusiaueM. breictpast coptupoBka maccuBa (amroput™ QuickSort). J{BonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC




3.11

JIBymepHble MaccuBbl (MaTpulbl). AJTOpUTMBI  O00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCIOBOLO MAacCuBa II0 3aJaHHBIM
IIpaBWIaM, IOUCK 3JIEMEHTA B JIBYMEPHOM MAaCCHUBE, BBIYMCIIEHUE MAaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U

CTOJIOLIOB ABYyMEPHOT'O MacCuBa

3.12

CrmoBapu  (acconMaTMBHBICE  MAacCHUBBI,  OTOOpa)keHWs).  XdOII-TaOJIHIIBI.

HOCTpO@HI/Ie aJ'I(i)aBI/ITHO-‘-IaCTOTHOFO CJIOBapsd IJ1Ad 3aJaHHOTI'O TCKCTA

3.13

Crexkn. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpXKCHHSA. Bbrdamcienne
apru(METHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MMOCT(PUKCHOH (opme.

O‘leCI[I/I. Hcnons3oBaHue oucpean s BpEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMaIbHOTO OCTOBHOTO JepeBa
B3BEIICEHHOTO CBS3HOTO HEOPHUEHTHPOBaHHOTO rpada. KommuecTBO pa3nuyHBIX
MyTe MeX Ay BEepIIMHAMU OPUEHTHPOBAHHOTO allMKINYEeCcKOro rpada. Aaropurm

Jenkerpol

3.15

HepeBps. Peammsanus aepeBa ¢ MOMONIIBIO CCBUIOYHBIX CTPYKTYyp. JlBOM4YHBIE
(Ounapueie) nepeBbsi. [locTpoeHue nepeBa U 3aJaHHOTO apU(pMETUYECKOTO
BbIpakeHusl. PekypcuBHBIE anropuTMbl 00xona JiepeBa. Mcnoab3oBaHue cTeka u

odepeau it 00xoaa iepeBa

3.16

JluHaMuyeckoe NporpaMMHUpPOBAaHUE KaK METOJ pELICHUsA 3a4ad C COXpPaHCHUEM
IIPOMEXYTOYHBIX PE3yJIbTaTOB. 3a7auH, PEIIaeMbIe C IIOMOIUBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (PYHKIMM, MOACUET KOJIUUECTBA

BapUaHTOB, 3a/la4i OIITUMU3AlIUN

3.17

[lonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpaMmMupoBaHuu. OOBEKTH U
kiaccbl. CBoiicTBa 1 MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJIH3.
PazpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHMPOBAHHOIO IOAXOJA.

Wukancynsuus, HacieoBaHue, moauMophu3m

NudopmanioHHble TEXHOIOTUN

4.1

Ananu3 naHHbiX. OCHOBHBIE 3a/laddl aHaidu3a JaHHBIX: MPOTHO3WPOBAHUE,
Kkjaccuukanus, KilacTepusauus, aHanu3 oTkiIoHeHuH. IlocrmenoBarenbHOCTH
pelIeHus 3a/1ad aHaau3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BHIOOp ¥ (MJIM) TOCTPOCHHE MOJAENH, Mpeodpa3oBaHUe
TaHHBIX, BU3yalM3alis JaHHBIX, UHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpeactBa u VIHTEepHET-cepBUCHI UIsi OOpaOOTKM M TPEICTABICHUS JTaHHBIX.

Bonpimne gannpie. MamuaHOE 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TAONMUIl. BBIYHCIEHUE CyMMBI,
CpemHero  apu(MeTHyecKkoro, HaubOonbliero (HAUMEHbBIIEro)  3HAYCHUS

nuana3ona. Berauciienne kol (uUIMEHTa KOPPENSIIHHA JBYX PSAIOB JTaHHBIX.




[locTpoenue cronOuaThiX, JIMHEHYATHIX M KpPYroBbIx auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lonbop nMHUM TpeHIa, pelieHue 3aau NPOrHO3UPOBAHUSL.

Pemenne 3aaa4 ONITUMH3AalWH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

I[I/ICerTI/ISaIII/IH npu MaTeMaTH4CCKOM MOACIINPOBAHUUN HCIMIPCPBIBHBIX
IIponuccCoB. MOI[eJ'II/IpOBaHI/IC JABMOKCHUA. MO,Z[GJIHpOBaHI/Ie OMOJOIHYECKUX
CHCTCM. MaremMaTHudecKue MOICIHN B O9KOHOMUKE. BrerancaurenbHbIC
OKCIICPUMCHTBI C MOJICIISAAMU. O6pa60TI<a PE3YyJIbTATOB 3KCIICPUMCHTA. MCTOZ[
HanMCHBIINX KBaJApaTOB. OIICHKa YHUCIOBBIX IAapaMETPOB MOACIUPYCMBIX
00BEKTOB U IIponucCcCoB. BoccranoBnenne 3aBUCHMOCTEH 10 pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

BeposTHOCTHBIE MOJEIH. Meronsl Momnte-Kapio. NmuranmronHnoe

MOACIIMPOBAHUC. CucTeMBl MacCOBOT'O 06CJ'Iy}KI/IBaHI/I$I

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabyMIa — MpeICTaBIeHne CBEACHUI
00 omHOTHMIHBIX OOBbekTaX. Iloine, 3ammch. Kirou Tabmwmiel. PaboTta ¢ roToBoit
0a3oii maHHBIX. 3amongHeHue 0a3bl gaHHBIX. [loMck, copTHpoBKa W UIBTPALHS
JaHHBIX. 3ampochkl Ha BBIOOPKY JAHHBIX. 3ampochl ¢ TapaMeTpaMH.
BrruuciisieMbie 1moJist B 3ampocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBI cBsi3edl Mexay Tabmunamu. BHemHuit

kiro4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX

4.6

TexctoBbiii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B  TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopMieHUs OubIMorpapuuecKux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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