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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nHpopmatuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM  00pa3oBaTelIbHOM  MpOrpaMMbl  CPEAHEro  OOIIero
oOpazoBanus, npeactaBieHHbix B @I'OC COO, a takxke (enepaibHoil paboueit
IPOrpaMMBbl BOCITUTAHHSI.

[Iporpamma 1o wuHpOpMaTuke HAAET NPEACTABICHHE O LEAX, OOIen
cTpaTeruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpeICTBaMU
yuebHoro mnpeamera «MHdopmaruka» Ha yriyOJEHHOM YpPOBHE, yCTaHaBJIMBAET
o0s3aTeNnbHOE MpPEeAMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jesiaM U TeMaM Kypca, ONPEJeNsieT pacipeiesieHue ero
1o kiaccaM (rogam H3yuyeHus), 1aéT MpUMEpPHOE paclpe/esieHne yueOHbIX 4acoB
IO TEMAaTUYECKUM pas3jeslaM Kypca U  PEKOMEHAYyeMylo (IpUMEpHYIO)
IOCIEA0BATENbHOCTh  MX  M3y4€HUS C  y4€TOM  MEXIPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCH.

[Iporpamma 1o nHpopMaTHKE OMPEENIIEeT KOJTMUECTBEHHbIE U KAU€CTBEHHbIE
XapaKTepUCTHKU y4eOHOro Marepuasa Jjs KaXJ0ro roja U3yuyeHus, B TOM YUCIIE
JUISL COZIEP KAaTeNIbHOTO HANOJHEHUs pPa3HOro BUJA KOHTPOJA (MPOMEXYTOUHOM
aTTecTaluu oOyyarouuxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX pabor,
rocyZapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma o nHpopmMaTHKe SBISETCS
OCHOBOM JJIi COCTaBJICHHS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHHUKOB,
HOYPOYHOI'0 IUTAHUPOBAHUSI Kypca YUUTEIEM.

NudopmaTuka B cpegHem oO1ieM o0pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATHKH KAaK HAyYHOW JAUCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAaHUs U BO3MOKHOCTH aBTOMATHU3AlMU MH(POPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHbIE  00JIaCTU ~ NPUMEHEHUS  HH(OPMATUKH, TPEXKAE  BCErO
UH(OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLIUANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH ©  HWHOOPMALMOHHOU
NEATENBHOCTH.

Kypc nndopmaruku 1 ypoBHsI cpeAHEro oOero oOpa3oBaHUS SIBISETCS
3aBEPILAIOIIUM HTAallOM HEMPEPHIBHOW MOJATOTOBKM O0O0yYaroluxcsi B 00J1acTu
UHGOPMATUKUA U WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha cojJiep>KaHue Kypca UH()OPMATUKH YPOBHSI OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSSHHOTO  TPUMEHEHUs  HMH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, JAa€T TEOPETUUYECKOE OCMBICIEHHME, MHTEPIPETALn0 U 0000IIeHNne
3TOTO OIBITA.



Pesynbrartel  yrnyOn€HHOTO ypOBHS ~U3y4eHHs y4eOHOro mpeamera
«Mndopmarrka» OpPUEHTHUPOBAHBI Ha TMOJyYE€HHE KOMIIETEHTHOCTEH s
nocieaywmeil npopecCUOHANbHOW JIEITEIbHOCTH KaK B paMKax JaHHOMU
npeAMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0macTsax. OHU BKJIIOYAIOT B CEOS:

OBJIAJICHUE KJIIOYEBBIMU TOHATUSIMH W 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHas TMpeaMeTHas 00JIacTh, PacloO3HABAHHE COOTBETCTBYIOIIUX UM
MPU3HAKOB U B3aUMOCBSI3€, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TMYHBIC MOIXO0/IbI
K U3yYECHUIO SIBJICHUMN, XapaKTePHBIX JJI1 U3ydaeMOi mpeaAMETHOM 00acTu;

YMEHHE pelaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajlayu,
XapaKkTEpHbIE IS HUCIIOJIb30BAHUS METOJOB W HMHCTPYMEHTapHUsi JIaHHOU
peIMETHON 00JIacTH;

HaJu4Yue TPEeACTaBICHUM O JAHHOW MpPEeAMETHOM O00JIACTH Kak I€JI0CTHOM
TeOpuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS3AX CO CMEXHBIMU O0JacCTIMHU
3HAHHM.

B pamkax yrinyOn€HHOro ypoBHS M3y4eHHS MH(POPMATUKU OOECrIeYMBAETCS
1ieJIeHaNpaBJIeHHAs] TOJIrOTOBKa OOYYarOIIMXCs K MPOJIOJDKEHHIO 00pa3oBaHUs B
OpraHm3alusx  NpoQecCHOHaTbHOTO0  00pa3oBaHUS MO  CHEIHATBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
nporpamMMHasi WHXeHepus, WHPOpMaIMOHHAs 0€30MacHOCTh, MH(MOPMAIIMOHHBIE
CUCTEMbl M TEXHOJOTHUU, MOOWIbHBIE CHCTEMbl U CETH, OOJIbIINE [aHHbIE WU
MalllMHHOE O0O0Yy4YeHHE, TMPOMBIIUICHHBI WHTEPHET Belled, HCKYCCTBEHHBIN
WHTEJUJIEKT, TEXHOJOTUM O€CHpOBOJHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMblI PACIpPE/IEIEHHOTO PeecTpa, TEXHOJOTUU BUPTYAJIbHOU H
JIOTTIOJTHEHHOM peabHOCTEM.

OcHoBHas 1enb wu3yudeHus yudeOHoro mnpenmera «MHpopmarukay Ha
yrIyOJIEHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHus —  OOEcCIeueHUe
JTaTbHEUIIEr0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMMETEHIHMN 00ydYaroierocsi, €ro
TOTOBHOCTH K JKA3HU B YCJIOBHSIX Pa3BUBAIONIETOCS WH(OPMAITMOHHOTO 00IIecTBa
Y BO3pacCTalOlICi KOHKYPEHUMHM Ha pbIHKE Tpylaa. B cBA3M ¢ 3TUM u3ydyeHUE
nHdopmaruku B 10—11 kitaccax 107KHO 00ECTICUNTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOTO HAa TMOHUMAHUU POJIH
uHpOpMATHKHA, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHH pa3nuvaTh (akTbl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBHIBOJABI, BHJICTh HMX CBS3b C KPHUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPHUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;



c(OPMHUPOBAHHOCTh  NPEJCTABICHUA O BIUSHUM WHOOPMAIMOHHBIX
TEXHOJIOTUA Ha KHU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMMYECKOTO, TOJUTUYECKOT0, KYJIbTYPHOIO, IOPHUIAYECKOTO, IMPUPOIHOTrO,
SPrOHOMHYECKOr0,  MEIULIHMHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHI;

MPUHATUE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HaHHME OTBETCTBEHHOCTH JIFOJIEH, BOBJICYEHHBIX B CO3JaHUE U UCIIOJIb30BaHUE
UH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(OpMaIiK;

CO3JaHUE YCIOBHM JJI1 Pa3BUTUS HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATEILCKOW M TBOPYECKOW NEATEIbHOCTH, MOTHUBAIMHM OOYYaIOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yyebHoro npeamera «MHpopMaTukay BBIIEISIOTCS YEThIpE
TEMATUYECKUX pa3lena.

Paznen «llu¢gpoBasi rpaMOTHOCTH» TMOCBAIIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIDYTUX DJIEMEHTOB IU(POBOTO  OKPYKEHHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, pabOTeE B
cetu VHTepHET U HCHONB30BAHUIO HWHTEPHET-CEPBHUCOB, HWH(MOPMAIMOHHON
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGpOPMATHKU» BKIOYaeT B ceOs
NOHATUIHBIA anmapar HWHPOPMATHUKH, BOMPOCHl KOJIUPOBAHUS HH(OpMaIuHy,
u3MepeHus MHGOPMAIIMOHHOTO O00BbEMa JaHHBIX, OCHOBBI alIreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEITUPOBAHUS.

Paznen «AaroputMbl M NPOrpaMMHPOBAHHUE)» HAMPABICH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy aJITOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMHUpOBaHKE HABBIKOB peaiu3alliy MPOrpaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «AHpopManmoHHBIE  TEXHOJOTMM»  TOCBIIIEH  BOMPOCAM
npuMEeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUHA, pPEAM30BAHHBIX B IMPHUKIATHBIX
NpPOrpaMMHBIX IIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJlayax aHalIu3a
JAHHBIX, MCMOJB30BAHMIO 0a3 NAHHBIX U SJEKTPOHHBIX TAOIUI[ IJIsl pelIeHUs
IIPUKJIAIHBIX 3a]1a4.

B mpuBenénnom nanee copepxanuu ydeOHoro mpenmera «MuadopmaTtrkay
KYPCUBOM  BBIJICJICHBl  JIONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNIbHYIO MTporpaMmMy oOy4eHHs, HO MOTYT OBITh IIPEIJIOKEHBI JJISl U3YUYEHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YUaIOIINMCH.

YrinyOnéHHbli  ypOBEHb HW3YYEHHS UHQPOPMATUKH PEKOMEHAYETCS JUIs
TEXHOJIOTUYECKOTO  MPOQWIsi, OPHCHTHPOBAHHOTO HA  HWHXXCHEPHYIO U
UHOOPMAITMOHHYIO CQepbl ACATENBHOCTU. YTIYyOIEHHBIH YpPOBEHb HW3Y4YEHUS
uH(pOpMaTUKK 00ECIeYUBAET: MOJATOTOBKY O00YyYalolUUuXcsi, OPUEHTUPOBAHHBIX Ha



CHEeMAIbHOCTU B 00JIacTU HMH(GOPMALMOHHBIX TEXHOJOTMH U WH)XCHEpHbIE
CHEIUATbHOCTH, Y4YacTUE B MPOEKTHONM M HCCIEI0BATEIbCKOU JEsTeNIbHOCTH,
CBS3aHHOH C COBPEMEHHBIMH HAIPABICHUAMH OTpaciu HH(DOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, MOATOTOBKY K YYaCTHIO B OJTUMITHAAAX U CJadue
EnnHoro rocy1apcTBEHHOTO 3K3aMeHa 1o HH(OpMaTHKe.

[TocnenoBarenbHOCTh M3Y4YEHHUS TeM B Tpelaesiax OJHOr0 Toja O0yuyeHus
MOKET OBITh HM3MEHEHa 1O YCMOTPEHHIO YYWTEIsl TpPH TOATOTOBKE paboueit
IPOrpaMMBbI ¥ IOYPOYHOTO TUTAHUPOBAHHS.

Oo11ee yuCIo0 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).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IHu¢gposasi rpaMOTHOCTDH

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

[TpuHuMnbl pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. APXUTEKTYpa
¢on HeliMaHa. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOrPaMMBbl MPOLIECCOPOM.
OnepaTuBHas, MOCTOSIHHAs W JOJroBpeMeHHas namsatb. OOMEH JaHHBIMU C
noMOIIbI0 KH. KOHTpOsuIepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1oCTyn K MamMsTH.

OCHOBHBIE ~ TEHAECHLUMHM  pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapamtensHble BBIYVCIICHHUS. MHoromnpoueccopHsle CUCTEMBI.
CynepkomnbroTepbl. PacnipenenéHHbie BBIYMCIUTEIbHBIE CUCTEMbI M 00paboTKa
OonbImIMX JaHHBIX. MOOWIbHBIE LHUPPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHMKALUSX. Bcerpoennsie KOMIIBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PobGoTusrnpoBaHHbIe MPOU3BOICTBA.

[IporpamMmMHOe obecriedyeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX cucTeM. Buibl
IpOrpaMMHOro obecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWJIBHBIX ycTpolcTB. llapamnenbHoe nporpaMMHpOBaHUE.
CucremHoe mnporpammHoe obecrieueHue. OnepanMoOHHbIE CUCTEMbI. Y THIIUTHIL.
HpaiiBeppl  ycTpoucTtB. MHCTamumsiuuss W JOEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrieueHusl.

daitnoBbie cuctembl. [IpuHIMIBI pa3MelieHuss U UMEHOBaHuUs (GaiaoB B
noJaroBpeMeHHor naMatu. [llabnonsl 11t onucanus rpymi (haisios.

[Iporpammuoe obecnieuenue. JIneH3supoBanue NporpaMmMHOro 00ecredeHust
u uuppoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obOecneuenne. KomMepueckoe 1 HEKOMMEPUECKOE HUCTIOIb30BAHUE MPOrPAMMHOTO
oOecrieueHuss U UHUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas
3akoHoAaTenbCcTBOM Poccuniickon denepanuu 3a HENPABOMEPHOE HCIOJIb30BAHUE
IPOrpaMMHOT0 obecTieueHus U IU(PPOBBIX PECYPCOB.

IIpuHIMITBI IOCTPOEHHMSI U aIlllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie potokodbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKONBI
creka 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. OmnpeleneHue MapuipyTa JBUKCHUS
IIAKETOB.

Buner  pestenbHocTm B cetm  MutepHer.  CepBucel  HMHTepHerTa.
I'eonndpopmarimonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEaJIbHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TelnedOHOB, OMpeAeNieHne 3arpy>KeHHOCTH
aBTOMAarucTpajei), ”HTepHET-TOProBJIsd, OpOHUPOBaHNE OUJIETOB U TOCTHHHUII.

['ocynapcTBEHHBIE JEKTPOHHBIE CEPBUCHI U ycCiIyrd. ColuanbHbIE CETH —
OopraHu3alus KOJUIEKTUBHOTO B3aMMOJCUCTBUS U oOMeHa aaHHbIMU. CeTeBoi
ATUKET: TpaBwWia TMOBeIeHUs B KubOepmpoctpaHcTBe. [Ipobrema momMHHOCTH
noryueHHor nH@popmaruu. OTKpBITEIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexXHOJorui. OOIue mpoodsieMbl 3alUThI
uadpopmaruu  u  uwHbOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(pOpMAIIM B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
nHpopManMoHHbIX cucTtemax. IIpaBoBoe oOecreueHne HWHGOPMAIMOHHON
0€30IMacHOCTH.

[IpenorBpamnieHue HECAHKI[MOHUPOBAHHOTO JOCTyTa K  JUYHOU
KOH(UICHITNATHFHON WH(POPMAIIUU, XPAHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpOHCTBax. BpemoHocHOe mporpaMmMHoOe 0OecreueHne U CrocoObl
O0pb0ObI ¢ HUM. AHTHUBUPYCHBIC IporpaMmbl. OpraHu3zanus JUYHOTO apXHUBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbHast 3anura apxusa.

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

TeopeTnueckne 0CHOBLI HHPOPMATHUKH

Nudopmanus, nanneie u 3HaHus. MHpopMalimoHHbIe TPOILIECCHl B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HemnpepoiBHBIE W JUCKPETHBIE BEJIMYMHBI M CUTHaIBL. Heo0xonmMocTh
JUCKpeTH3aly UHGPOPMAIlMK, TPEeJIHA3HAUYCHHOW JUIsl XpaHEHUs, Tepeadyud u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHBIE  KOJIBI.
JlexoaupoBanue COOOIIECHMIA, 3aITMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
YcnoBue @ano. IlocTpoeHME OAHO3HAYHO ACKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepesa. Enunuiel u3aMepenus koaudectBa nHGopManuu. AndpaBUTHBIM MOAXOM K
OLICHKE KOJIMYeCTBa MH(POPMALIMH.

Cucrtembl cuucieHus. Pa3BépHyTas 3amuch IMeNbIX U JPOOHBIX YHCENT B
NO3UIIMOHHOW cucTeMe cuucieHus. CBOICTBa MO3WIIMOHHON 3alKCH YHUCHA:
KOJIMYECTBO MUGP B 3alHUCH, NMPU3HAK JCITMMOCTH YHCJa HA OCHOBAHUE CHUCTEMBI
CUHUCIICHUS. AJITOPUTM TIepeBOa 1IEJIOro Yyuciaa u3 P-uyHON CUCTEMBbI CYUCITICHUS B
JNECATUYHYI0. AJTOPUTM MepeBoJa KOHEUHOM P-uuHON npoOu B NECATHUHYIO.
AJITOPUTM TIEPEBOJA ULEIOr0 4YMCIa W3 JIECATUYHOW CUCTEMBI CUUCIIeHUs B P-
nuyHyto. IlepeBox koHewyHOU pgecsaTUUHONW npoObu B P-munyro. JIBouuHas,
BOCbMEpPUYHAS M IIECTHAALIATEPUUHAs] CUCTEMbI CUMCIICHUS, CBSI3b MEXK]Yy HUMHM.



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

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

KomupoBanme  m3obpaxkenmii. OneHka  uHOOPMAIIMOHHOTO  00BEMa
rpaduuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3PEIICHUH U TJIyOMHE KOJIUPOBAHHUS I[BETA.
[IBeToBbie Monenu. BekTopHoe komupoBanue. Dopmathl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpapuka.

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

Anrebpa noruku. I[loHsTue BbicKasbiBaHUsA. BhickaswpiBaTeabHbIE (HOPMBI
(mpenukatsl). KBaHTOpPBI CyII€CTBOBAHUS M BCEOOLTHOCTH.

Jlormyeckue omneparuu. TaOmuibl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTenbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIorruecKkue onepanuu U orepaluy HaJ MHOKECTBAMH.

3aKoHBI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa3oBaHUS JIOTUYECKHUX
BbIpaXeHUN. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHUM.

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

Kanonnueckne  dopmbl  joruueckux  BbipakeHud.  CoBepIleHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMaJibHbIE (OPMBI, aAJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIEe HICTUHHOCTH.

Jlormyeckue »3JIEeMEHTBI B coOcTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropaspsanbiii cymmarop. IlocTtpoeHne cxeM Ha JOTMYECKMX DJEMEHTax IIo
3aJJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3alUCh JIOTUYECKOrO BBIPAKEHUSA II0
JIOTUYECKOU CXEME.

[IpencraBienne LENbIX 4YHUCEN B MHaMATH KoMibloTepa. OTpaHHMYEHHOCTb
Jyarna3oHa 4YuCesl IPU OrPaHUYECHUH KoiuyecTBa paspsnaoB. llepenonneHnue
pa3psiIHONM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OWUT. JIBOMYHBIM
JOTIOJTHUTEIIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBeie Jormueckue onepauuu. Jlornueckuit, apudMeTHdecKuil
mukiraeckuii  casurd.  [lludpoBanme ¢ momomplo TOOMTOBOM — omeparuu
«uckioyarotiee NI .

[IpencrapiieHne BEUIECTBEHHBIX YMCENI B MaMITH KOMIIbIOTEpA. 3Hayalas
4acTh W MOPSAIOK yucia. Jluana3oH 3HaueHUN BelleCTBEHHBIX yuceld. [Ipobiemsr
XPAaHCHUSI BEIIECCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
paspsaoB. BreinosiHEHHE oOllepalui C BELIECTBEHHBIMU YHUCJIAaMHM, HAKOIUICHUE
OIIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI H IPOTPAMMHMPOBAHHE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB paOOThl MPOCTEUIINX aJTOPUTMOB
YOPABJICHUS] HCIIOTHUTENIMU U BBIYMCIUTEIBHBIX anroputMmoB. OmpexaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIH pe3yJIbTar.

Ortanbl pemieHus: 3ajaad Ha KommbioTepe. WHCTpyMeHTalbHBIE CPEICTBA:
TPAHCIATOP, OTIAAYuK, mpoduiupoBuK. KoMmmuisuus u HHTEpHpeTanus
nporpaMm. BupTtyajibHbie MalllMHBI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIAJKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX Tabmuu. Otnanousnsiid BbeBoA. Ilomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUKM ocTaHoOBa. [IpocMOTp 3HaYECHHMIN TEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHe. BeTBiueHus.
Cnoxnbie ycmoBus. Iuknel ¢ ycmoBueM. LUkl 1O MEpEeMEHHOM.
B3anmo3aMeHsIeMOCTh  pa3IUMYHBIX  BUJOB  LUKIOB. VHBapuant uukia.
CocraBneHue LUKIA C HCIOJB30BAHUEM 3apaHee OINPENEIEHHOTO WHBApUAHTA
LUKIIA.

JIoKyMEeHTHpOBaHUE Mporpamm. Hcnonb3oBanue KOMMEHTAapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U MHCTPYKUMU AJIS MTOJIb30BATENS.

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

HaxosxeHne Bcex MpOCTBIX YUCEN B 3aJaHHOM auamnasoHe. lIpencraBinenue
quciia B BUA€ HA0Opa MPOCTBIX COMHOXKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTEIICHb.

OG6paboTka JaHHBIX, XpaHsmuxcs B (aitnax. TeKCToBbIE U JBOWYHBIE (hAMIIbI.
daitnioBbie nIepemMeHHbIe ((ailnoBble ykazatenu). Urenwe u3 (Qaitna. 3anuch B
daii.

Pa3buenue 3amaun Ha moa3anauu. [loamporpaMmel (mporeaypsl U (YHKITUH).
Pexypcusa. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHbie mpoueaypsl u
¢ynkuuu. Mcnonb3zoBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHne CTaHAAPTHOM OUOIMOTEKM sI3bIKa MPOrPaMMHUPOBAHUS.
[lonkmtouenne  OMOAMOTEK  MOANPOTrPaMM  CTOPOHHUX  NPOU3BOJIUTENIECH.
Moy ibHBIN NPUHITUI TOCTPOCHUS TPOTPAMM.

Uucnennble Metoapl. TouHOoe U TNPUOMMKEHHOE peElIeHUsS  3aJlauu.
YuclieHHbIE METOJIbI pEUIEHUSI YPABHEHMI: METOJ nepedopa, METO/1 MOJIOBUHHOIO
nenenud. [IpubOnuk€HHOE BBIUKMCICHUE JUIMH KPUBBIX. BhlunclieHwe muioiaaeu
buryp ¢ TOMOIIBIO YUCIECHHBIX METOAOB (METOJ MPSIMOYTOJBHUKOB, METO]I



tpaneruii). [louck Makcumyma (MUHUMYMa) GYHKIAA OJHOM TMEPEMEHHOU
METOJOM IOJIOBUHHOTO JEIECHUS.

O06paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKUHUHM — A3bIKa
MpOrpaMMHUPOBaHUs N1 OOpaOOTKM CUMBOJBHBIX CTPOK. AJNTOPUTMBI 00OpaOOTKHU
CUMBOJIBHBIX CTpPOK: TOJCYET KOJMYECTBA IMOSBICHUN CHMBOJIA B CTPOKE,
pa3OveHHue CTPOKM Ha CJoBa MO MPOOEIbHBIM CHUMBOJAM, MOHCK MOJCTPOKH
BHYTPM JAHHOM CTPOKH, 3aMEHA HAUJICHHOW IIOJCTPOKH HA JPYryK CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOIMX 3aJaHHBIM
orpannueHusM. [IpeoOpazoBaHue yucia B CHMBOJIBHYIO CTPOKY H 0OpaTHO.

MaccuBel W MOCJEIOBAaTENIbHOCTH 4YHCeNl. Bpruucienne 000OUIEHHBIX
XapaKTEPUCTUK AJIIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BEACHUS, CPEIHEro apupMEeTUYECKOro, MUHUMAJIBLHOTO M MaKCHUMaJbHOTO
3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIMX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIM MOUCK 33JaHHOTO 3HAYEHHS B MACCHBE.

CoptupoBka ogHOMepHOro Maccusa. [IpocTbie METOIBI COPTUPOBKU (METOJ
ny3bIpbkKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
beictpas coptupoBka MmaccuBa (amroput™m QuickSort). J[BoMuYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHBIE MacCUBBI (MaTpUIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3alIOJJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHbIM ITPaBUJIaM,
MOMCK DJIEMEHTA B IBYMEPHOM MacCUBE, BBIYHMCIIEHHE MaKCUMyMa (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOTO MAacCHBA.

HNudopmanuoHHbIE TEXHOJIOTUHU

TexcroBbiii mpouieccop. PenaktupoBanue u ¢opmarupoBanue. I[lpoBepka
opdorpaduun u rpammatuku. CpeacTBa MOUCKA M ABTO3AMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanme — crwiei.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHTsl. CHocku, ornaBiaeHue. KoiuiekTuBHas padoTra € JIOKYMEHTaMHU.
WNHCcTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Ipoueccopax. OOnayHble CEPBUCHIL.
Henosast mnepenucka. Pedepar. I[lpaBuna uuTHpoBaHUS HCTOYHHKOB U
opopmieHuss Oubnuorpapuyeckux ccbulok. OdopMmiieHHEe CMHUCKA JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYECKHE CpPEeACTBa BBOJA
TekcTa. CHenuaJu3upoOBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MAaTEMAaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kjaccudukanus, KiacTepusauus, aHaiu3 OTKIoHeHuH. IlocineaoBarenbHOCTh
pellleHusl 3a7a4 aHa/Iu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA W OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIHM MOCTPOEHHE MOJIETH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allsl TaHHbIX, HHTEPIPETALNs pe3ysbTatoB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI JJI1 00paOOTKU W TIPEACTABICHUs NaHHBIX. bobiue gaHHbIE.
MammnHoe o0yuenue. MHTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHalIM3 JJaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0ull. BhIunclieHHE CyMMBI,
CpelHero apu(pMeTUuYeCKoro, HaudoIbIIEro (HAMMEHBIIEr0) 3HAUEHUS TUaIa30Ha.
Boruucnenne koddduimenta Koppensiuu JIBYX psAA0B AaHHBIX. [locTpoenue
CTOJIOYATHIX, JUHEHYAThIX M KpyroBblx nuarpamm. [locTtpoeHue rpadukxoB
dbyukiuit. [Togdbop nuHUM TpeHIa, pEIIeHHE 3a/1a4 TPOTHO3UPOBAHUS.

UuclieHHOE pEeIlIeHHEe YpaBHEHUH C TIOMOIIBI0 MOoa0opa mapameTpa.
Ontumuzanus Kak MOMCK HAWJIY4Ilero PelIeHUs B 3aJaHHbIX ychoBusix. Llenesas
byHKIMg, orpaHuueHus. JIokampHbIE U TIIOOQJIBHBIA MHHHMYMBI 1IE€JIEBOM
dbynkuuu. Pemenue 3a1a4 onTUMHU3AIUMU C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KITACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopetnueckue MOAXOAbI K OICHKE KoJIM4YecTBa HHGOpManuu. 3aKoH
agmutuBHocTH uH@opManuu. Popmyna Xaptinu. Mubopmarus u BEpOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHsl JAAHHBIX C TIOTEPSMH. Y MEHBIICHHE
r1yOuHBI KoaupoBaHus 11BeTa. OCHOBHBIE Haeu anroputmoB cxatus JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBHCUMOCTb BPEMEHHM Iepeladyd  OT
UH(OPMAITMOHHOTO O00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpuuuHb
BO3HMKHOBEHHUSI OHIMOOK Mpu mnepenadye JAaHHbIX. Kojbl, MO3BOJSIONINE
0oOHapy>XuBaTh U HMCHPABJISATH OLIMOKH, BO3HUKAIOUIME TMPU MEpeaade JAaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropennem 0utoB. Koasl XaMMuHra.

Cucrtembl. KoMIOHEHTBI cucTeMbl W WX B3auMmozeicTBHe. CHUCTEMHBIH
addekrt. YnpapneHue kak nHGopMarmoHHsIi nporecc. OOpaTHas CBA3b.

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

[IpeacraBinenne pe3yabTaToOB MOJCIMPOBAHUA B BUJE, YAOOHOM s
BOCIPUATHS YesOBEKOM. ['paduueckoe npeAcTaBieHre JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe noHsTH. Buasr rpados. Onucanue rpadoB ¢ MOMONIBIO
MAaTpUl] CMEXHOCTH, BECOBBIX MATPUL, CIHUCKOB CMEXHOCTH. PemeHue
QITOPUTMHYECKUX 3aj[a4, CBSI3aHHBIX C aHaimu3oM TpadoB (IOCTpoeHue
ONTHUMAJIBHOIO TMYTU MEXJAy BeplMHaMu rpada, OmnpelieseHue KOJUYecTBa
Pa3IMYHBIX MYTEHM MEXAY BEPIIMHAMU OpPHUEHTUPOBAHHOTO ALMKIAYECKOIrO

rpada).



JlepeBbs. bunapHoe nepeBo. [lepeBbs momcka. CrocoObl 00Xoza jaepeBa.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHUM B BHUJE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB C ToyiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMUCAHUE CTPATETUU UTPHI B TAONIMYHOU PopMe. BHIMTPHIITHBIE U TPOUTPHIIIHBIC
MO3UILINHU. BBIUTPBIIIHBIE CTPATErUH.

CpenctBa MCKYCCTBEHHOrO0 MHTEJUIEKTa. CepBHUCH MAIIMHHOTO IEpPEBOJIa U
pacro3HaBanusi ycTHOM peun. KorHuTuBHbIe cepBuchl. MneHTUuduKaIums u mouck
U300paxXeHuN, pacrio3HaBaHUe UL, CamooOyyaroiuecs CUCTEMBI.
NckyccTBEHHBIM HMHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb30BaHWE METOJIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaronmx cuctemax. Vcrnonbp3oBaHue METOIOB
UCKYCCTBEHHOI'0 MHTeJIeKTa B poOoToTexHuke. MuTepuer Bemieit. [lepcnexkTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI M IPOTPAMMMPOBAaHHE

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

OlLieHKa CIIOKHOCTH BBIUMCICHHH. Bpems paboThl B 00bEM HCIOIB3YEMOM
naMmsiTH, WX 3aBUCHUMOCTh OT pa3Mepa UCXOJHBIX JaHHbIX. OlleHKa
ACHUMIITOTUYECKOW CIIOKHOCTH  QITOPUTMOB. AJICOPUTMBI  MOJTMHOMHUAIBHOU
cinoxxkHoctu. llepeOGopuble anroputmbl. I[IpuMepsl pa3nUyHBIX aITOPUTMOB
pelIeHns OJJTHOM 3a/1a4ud, KOTOPBhIE UMEIOT PA3IMYHYIO0 CIOKHOCTb.

[Touck mpocTBIX YMCEN B 3aJaHHOM JHMAlla30HE C IMOMOIIbI0 aJIropuTMa
«peueTo DpatocheHay.

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

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

Crexku. AHamM3 NPaBUIBHOCTH CKOOOYHOTO BHIpaKeHUsA. BrluncieHnue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aIITMCAHHOIO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3oBanue ouepeu Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaJIBHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBS3HOTO HeEOpueHTHUpoBaHHOro rpacda. KomudecTBo pazinyHbIX
nyTel MEXy BEpIIMHAMU OPUEHTHPOBAHHOTO AlMKJIMYECKOTo rpada. AIroputm
JIEHKCTpBL.

JlepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOoMuHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa AJig 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PeKypcuBHbBIE alropuTMbl o0xojda jepeBa. Vcmosib3oBaHHE CTEKa U
ouepenu st 00xoja AepeBa.

JluHamuyeckoe MOporpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3ajJady C
COXpaHEHUEM MPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayd, pEIIaeMble C MOMOIIbIO



JUHAMMYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHM,
OJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBoiCcTBa M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.
PazpaboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXO/A.
WNukancynsanus, HacaeqoBaHUE, MOIUMOPPHU3M.

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

O630p  s3bikOB  mporpammupoBaHusi.  Ilonstue o  mapaaurmax
IPOrpaMMHUPOBAHHS.

NudopmanuoHHbIe TEXHOJIOT U

Dtanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIUPOBAHMS: IOCTAHOBKA
3ajayd, pa3paboTKa  MOJENM, TECTUPOBAHME  MOJENIH, KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJIEINPOBAHUS.

JluckpeTusanusi Npd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MojenupoBaHue  OMOJOTHMYECKHX
cucTteM. MaremaTudyecKue  MOJEIM B 3KOHOMHUKE.  BpluuciautenbHble
HKCIIEPUMEHTHI C MOJEISIMHU.

O0paboTka pe3yJbTaTOB JKCIEpUMEHTa. MeToJ HauMEHBIINX KBaJpaTOB.
OueHka YHCIOBBIX MApaMETPOB MOJECIUPYEMbIX OOBEKTOB U  IPOLIECCOB.
BoccranoBneHue 3aBUCUMOCTEN 0 pe3yJibTaTaM SKCIIEPUMEHTA.

Beposarnoctaeie  momenu.  Meroaer Monrte-Kapno.  Mmuranmonnoe
MojienrpoBanue. CUCTEMbI MaCCOBOTO OOCITY KUBaHHUSL.

Tabnuunble (pensanuoHHBbIC) O0a3bl JaHHBIX. Tabnuila — TpeACTaBICHUE
cBeJleHnii 00 OMHOTHIHBIX 00BekTax. Iloie, 3amucek. Kmrou tabaumel. Pabora ¢
roToBOM 0a30il JaHHBIX. 3amnojiHeHue Oa3bl naHHbIX. [louck, copTHpoBKa u
(GunbTpalys 1aHHBIX. 3ampockl HAa BBIOOPKY JaHHBIX. 3alpoChl C MapamMeTpaMu.
Beruucnsiemele 1oss B 3ampocax.

Mmuororabnuunbie 0a3bl  JaHHBIX. Tumbl CBA3ed Mexay TaOIUIaMU.
Buenmnuii kitou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM Oa3aM
JAHHBIX.

HNuTepuer-npuioxenus. [loHaTHE O CEpBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHoOTHSl «KIUEHT — CepBep», €€ NTOCTOMHCTBA U HeMOoCTaTKU. OCHOBBI S3bIKA
HTML wu xackaanwix tabmun ctuieidt (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemenune BeO-caitToB. Ycimyra XxocTuHra. 3arpyska ¢aiaoB Ha CaiT.

BBon m300pakeHuii C HUCMONIB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(dpoBbIX (poToanmapatoB U MHUKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). ['padmueckuii pegakrop. Paspemenne. Kagpuposanue. Mcnpasinenue
nepcrekTuBbl. I'mcrorpamma. Koppekiuss  ypoBHEH, KOpPpEeKUHs — IIBETa.
ObGecuBeunBanue MBETHBIX H300paxeHuil. Perymb. Pabora ¢ oOnacTsaMmu.
OUNbTPBL.

MHorochnoliabie H300pakeHusi. TekcToBele ciion. Macka crnos. Kanambl.
Coxpanenue BblJeneHHONW obOnactu. [loaroToBka wiutocTpanuii Juisi BeO-CaiToB.
AHUMHPOBaHHBIE U300pAKEHUSI.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHuHe mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmmposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300paKEHU.

[IpyHUMNB  MOCTPOCHUS U PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounble monenu. Marepuansl. MoaenUpoBaHUE HMCTOYHHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosioruu (3D-nmpuntepsi). [loHsTHe 0 BUpPTyalibHOM
PEaIbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBAaThbCS CGHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHEHTAIM{, TO3UTUBHBIX BHYTPEHHHUX
yOeXKJIeHUN, COOTBETCTBYIONIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
o011ecTBa, pacClIMPEHUE KU3HEHHOTO OMNBITa U OMbITa JEATEIBHOCTH B IpPOLIECCE
peanu3anMd  CpeACTBAaMU  y4eOHOTO TpeAMETa OCHOBHBIX  HAIpPaBJICHHM
BOCIIUTATEIBHOM €SI TENBHOCTH.

B pesynpraTe wusydyeHuss MHGOpPMATHKKA HA YpPOBHE CPEAHEro OOUIEro
oOpazoBaHust y oOyuaronierocst OyayT chOpMUPOBaAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yabTaThI:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

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

TOTOBHOCTh IPOTUBOCTOATH HWJCOJOTUUA IKCTPEMH3Ma, HAIMOHAIW3MA,
KCeHO()OOMHN, JUCKPUMHUHAIIMK IO COIHMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM NPU3HAKaM B BUPTYaJbHOM MIPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHE K UICTOPUYECKOMY HACIIeINI0, TOCTH>XKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B 'KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

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

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OCTETHUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

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

5) pu3nUecKoro BOCIMTAHMS:

chOpMUpPOBAHHOCTh  37I0POBOrO W Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0pDOBbIO, B TOM YHCIE€ 3a CUET



coOmro/ieHrs TpeOoBaHUM OE30MacHOM IKCIUTyaTalui CPeCTB UHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITMIOJTHATh TaKyI0 JEATEIbHOCTD;

uHTepec K cdepam mpodeccuoHaTbHONW JIESITEIHbHOCTH, CBSI3aHHBIM C
uHpOpMaTUKON, NPOrpaMMHUPOBAHHMEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIUIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHHWE TrI00aJBbHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U 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, JOCTHKEHHUSM HAay4YHO-TEXHHUYECKOIO Iporpecca H
0011IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
¢ poBoit TpaHchopMaIuu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYyIIIIE.

B mporiecce nocTuxkeHusl JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpPamMMBbI
no wuHopMaTthke Yy O0OydYaroIIUXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
WHTEJUICKT, PEnoJaratonuii chOpMHUPOBAHHOCTS:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJaNTUpPOBAThC K
ASMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIIOYAIOIIECH CTPEMIICHUE K JOCTUKEHUIO LU U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH MHTEPEC U pa3peiiaTb KOHQIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus HHPOPMATHKKM HA YPOBHE CpPETHETO OOIIEro
oOpazoBanmsi 'y oOydvaromerocs OyayT chOpMHUpPOBAaHBI —MeETaNpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIC B YHHBEPCAIbHBIX yUCOHBIX JCHCTBHSIX, & UMEHHO —
NO3HaBaTelbHbIC YHUBEpCAbHBICE ydeOHBIE JACUCTBHUS, KOMMYHHKATHBHBIC
yHHUBEpCaJbHbIe y4eOHBIC NEWUCTBHUS, PETYIATUBHBIE yHHBEpPCaJIbHbIE Y4YEOHBIC
JeNCTBHSI, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIC YHHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUA

1) 0a3oBble JJOrMYecCKHUe AeiicTBHSA:

CaMOCTOSITCIbHO  (popMysMpoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBIM TMPU3HAK WM OCHOBAHWS JJii CpPaBHEHWUS,
KJaccuukanuu u 0000IeHHUS;

ONpENeNATh IENN MAESITEIbHOCTH, 3aJaBaTh NapaMETpbl W KPUTEPUU UX
JIOCTH)KECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4€TOM aHajdu3a MMEIOUIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB
1[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUM JAEATECIHLHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh HABBIKAMHU YUEOHO-MCCIIEIOBATEIILCKON M TTPOCKTHOM JIEITEIIbHOCTH,
HaBbIKAMU  pa3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEILICHUS TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBJISATh PA3JWYHbIC BHUJIBl JICITEIBHOCTH [0 MOJYYECHHIO HOBOIO
3HaHUWA, €ro HMHTEPHpETaIuy, NPeoOpa3oBaHUI0O 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 METOAAMU;

CTaBUTh M (HOpPMyIUpOBaThH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIbHOM
NESTeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISBJISITh  TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y ©€ peIIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTelIbCTBA
CBOUX YTBEPXKICHHM, 3a1aBaTh TapaMETPhl M KPUTCPUU PEIICHHS;

aHATM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIAThH IIEJICHANIPABICHHBIA TOUCK TEPeHOca CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHAITBHYIO CPENy;

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

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

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

3) pa6ora ¢ nnpopmanueii:

BJIAJICTh HaBBIKAMU MOJyYCHUS WH()OPMAIIMU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIICCTBJIATh  TIOWCK,  aHAW3, CHCTEMATH3aIlii0 U
WHTEPIPETANNUIO HHPOPMAIMH PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
uHopMaIlMl W IICJICBOM  ayJUTOPHH, BBIOMpas ONTUMAJIbHYIO  (OpMY
IIPE/ICTABIICHUS U BH3yaJIU3alliy;

OIICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh WH(MOpPMAIUH, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAITBHO-ITHYECKUM HOPMaM;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUNM SProHOMHUKHU, TEXHUKH OE€30MacCHOCTH,
TUTHCHBI, peCypcocOepexeHus, TPaBOBBIX H OJTHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIQJIeTh ~ HaBBIKAMHU  paclO3HABaHWSA W 3alUTBl  WHMOpMAaIHH,
UH(OPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH.

KoMMyHHMKATHBHbIE YHHBepPCAJIbHbIE YueOHbIe 1eiiCTBUSA

1) oO1enme:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BCEeX chepax KU3HMU;

pacro3HaBaTh HeEBepOaJlbHBIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PAacloO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallUd Hu
CMSAT4aTh KOH(QIUKTHI;

BIIQJIETh  pa3JIMYHBIMU  CllocoOamMu  OOIIEHHS W B3aUMOJCIHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSIT4aTh KOH(MIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO H3JIarath CBOK TOYKY 3pPE€HHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MNPEUMYILECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboTHI;

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

NPUHUMATh 1EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAWHUPOBATh JEUCTBUS MO KX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBHUM,
pacrpeniensaTh pojd ¢ Y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM palOTHlI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJAOT0 y4YaCTHUKAa KOMAaH]bl B
001 pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHWUBATh HAEH C MO3UIHAM HOBU3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIIUsX, IPOSBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIE YieOHbIe HeiCcTBUSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATEIbHYIO ACATEIIBHOCTD, BBISABIISATH
npo0eMbl, CTaBUTh U (HOpMYIUpPOBaThH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTaBJATh IUIAH pPEIICHHs NOpoOJeMbl C  y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

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

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

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

BJAJE€Th  HABBIKAMM  IO3HABATENBbHOM  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 MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrMX I@pU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0st M IPYTrUX:

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHThl JPYTUX TIpU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKA.

INNPEAMETHBIE PE3YJIBTATBI

B mpomecce m3yuenuss kypca HHPOPMATHKH YriayOn€HHOTO ypoBHS 6 10
Knacce oOyvaromuMucs OyAyT  JOCTUTHYTHI — CJEAYIOUIME  MpeIMETHBIC
pE3yJIbTaTHhI:

BJIAJICHUE TPEACTABICHUSIMH O POJM WHGOPMAIMM U CBSI3aHHBIX C HEH
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMH «HH(DOpMAIIHS,
«MH()OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucteMHbIi 3hPerT», «nHDOPMAITMOHHAS CHCTEMAaY, «CUCTEMA YIIPABICHUS;

BJaJIcHUe MeToJaMu TMoucka uHpopmauuu B ceTu HHTepHeT, ymeHue
KPUTUYECKHU OIIEHUBATh MH(OpMaIIO, MONTyYeHHYI0 U3 ceTu MHTepHer;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TOJXy4YCHHs] W  HAmpaBJICHHUs  HCIOJIb30BAHUSA, YMEHHE
KJIacCU(PHUIIMPOBaTh OCHOBHBIE 3aJaud aHaju3a JaHHBIX (MPOTHO3UMPOBAHUE,
Kiaccuduxanus, KJIacTepHU3alus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MIOCTIEIOBATEIPHOCTh PEIICHUS 3a/1a4 aHAJIM3a JTaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYMCTKAa ¥ OIICHKAa KadecTBa JMAaHHBIX, BBIOOp W/WIM TIOCTPOECHHUE MOJIEIH,
npeoOpazoBaHue JaHHBIX, BU3YyAIU3AIHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

NOHMMAaHHWE OCHOBHBIX MPHUHIIUIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJaJICHWE HaBBIKAMH PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH MPOTPAMMHOTO oOOecreueHus MAis pelieHus ydeOHBIX 3aJad 1o
BbIOpaHHOM CHeMaIN3alNN;

HaJIM4YUe MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM
MUpe, 0 0a30BBIX MPHUHIIMIIAX OPTAaHU3AINN U (YHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
ceTed, 00 OOIIMX MNPUHUHUIIAX pa3padOTKM M (YHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHU;



MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BaHUE
METOJOB M CpPEJICTB IPOTUBOACHCTBHUS H3TUM YIrpo3aM, COOJIOJACHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MEPCOHATBHBIX
JAHHBIX, COOJIIOIEHHE TPEOOBAaHUN TEXHUKH O€30MMACHOCTU U TUTHMEHBI U padoTe
C KOMIIBIOTEPaMH U JPYTMMU KOMIIOHEHTaMH HU(GPOBOrO OKPY>KEHUS, MOHUMaHHE
IIPaBOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Nporpamm, 0a3 JaHHBIX U
pabotsl B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMaIMK, YMEHUE ONpeNesaTh HHPOPMALHUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX NapaMeTpax IUCKPETU3allH,
YMEHHE OIpPEAENATh CPEAHIO CKOPOCTh MEpeAaud JaHHbIX, OLICHUBAThH
U3MEHEHHE BPEMEHU TMepeayd Npu M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE HCIIOJIb30BaTh MPU PEUIEHUH 3a/1ad CBOKMCTBA MO3MLUMOHHOW 3alucu
YHCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHCTEME CUHUCIIEHUS
C 3a/IaHHBIM OCHOBAHMEM U IIOCTPOCHMS YHUCIIa IO CTPOKE, COAEpIKallel 3aIuch
ATOr0 4HCia B TMO3UIMOHHOM CUCTEME CYHMCICHHS C 3aJaHHBIM OCHOBAaHUEM,
YMEHHE BBIMONHATh apU(PMETHUECKUE OINEepalud B TO3UIHUOHHBIX CHUCTEMax
CUMCIICHHS];

YMEHHE BBINOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUHM, HCIIONb3YS
3aKOHBI aiareOphl JIOTUKM, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (POpMaxX MO 3aJaHHOU Tabiuue
UCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh HCTUHHOCTH BBICKA3bIBaHMS, COAECPIKALIETO
NIEPEMEHHBIE, PEIIATH HECIIOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMBI YPABHEHUM;

NOHMMaHuEe 0a30BBIX aJITOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOU
uH(popmaluu (3arnuch Yucesl B MO3UIIMOHHOW CHCTEME CUUCIIEHUS, HAaXOXJECHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMaIa3oHe, 00paboTKa MHOTOPa3psAHBIX LEIbIX
YHCEJl, aHAJIU3 CUMBOJIBHBIX CTPOK U APYI'HX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpEeNeysaTh CIO0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX alrOPUTMOB
(cyMMUpOBaHUE DJIEMEHTOB MacCUBa, COPTHPOBKAa MAaccuBa, IepeOOpHbIE
AIrOPUTMBI, IBOUYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX AJITOPUTMOB
pa3HOM CII0KHOCTH ISl pELIEHUs] OJTHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOIO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHbBIE  YIPaBJISIOLINE
KOHCTPYKI[MM, YMEHHUE OCYILIECTBIATh AHAIN3 NPEAJIOKEHHOW MPOTrPaMMBbI:
ONpENENATh PE3yNbTaThl pabOTHl MPOrPaMMBbI NPU 33JaHHBIX HUCXOJHBIX JAaHHBIX,
ONpENENATh, NPU KAKMX HCXOJHBIX JaHHBIX BO3MOXHO IOJYYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B paboTe
IporpamMmbl, GOPMYJIUPOBATH NPEJIOKEHUS 10 YIYUIIEHUIO POTPAMMHOI0 KOJI1a;

YyMEHUE CO3/aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOJIE30BAaHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCIIOJIb30BATh AJIEKTPOHHBIE TAOJHUIIBI IS aHAIIW3a, MPECTaBICHUS
U 0o0paboTkM  AaHHBIX  (BKJIKOYAs  BBIUYMCICHUE  CYMMBI,  CPEIHETO
apu(pMETHIECKOTO, HAMOOJBIIETO W HAWMCHBIIETO 3HAYCHUM, pEIICHUE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHHUS, MOAOOp JUHWUW TPEHNA, PEIICHHE
3a/1a4 MPOrHO3UPOBAHUS ).

B mpouecce u3ydenuss kypca MHGOpPMATHKU YIIIyOJ€HHOTO YpoBHSI 6 11
Knacce oOydaromuMucs OyAyT  JIOCTHTHYTHI — CJEAYIONIME  MpEeIMETHBIC
PE3yNIbTaTHI:

YyMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIUe OIHO3HAYHOE
JEKOANUpPOBaHUE cooOImeHnl (mpedrKCHbIE KOJbI), HCIONIh30BaTh MPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh M MCHPABIIATH OLIMOKU MPHU Tepeaaye
JTAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIOIINN HAWNMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIECHHUST TPH W3BECTHOM YAaCTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIBI
PabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI TAHHBIX;

yMEHHUE pelaTh arOpUTMHUYECKHUE 3aJaud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7a4M  TIOCTPOCHHMS ONTHUMAIBHOTO TIYyTH MEXAy BepmMHaMu rpada,
OTpeNeNeHNsT  KOJWYECTBA  pa3IMYHBIX  MyTed  MEXIy  BepIIMHAMU
OPHEHTHUPOBAHHOTO AITUKINYECKOTO Tpada), yMEHUE HCIOIb30BaTh NCPEBbS MPHU
aHalMM3e W TIOCTPOSGHWUM KOJOB U JUIS TPEJACTaBICHUS apUMETUUYECKHX
BBIPAKEHUI, TIPU PEIICHUH 3a]1ay MOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIAaHHOMY aJTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPHIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaTeiBaTh U PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIC
QITOPUTMBI, YMEHUE HUCIOJIb30BaTh B MpOTrpaMMax JaHHBIC PA3IUYHBIX THUIIOB C
y4€TOM OrpaHMYEHUN Ha JIUANa30H MX BO3MOXKHBIX 3HAUEHHM, TPUMEHSTh MpU
pEIICHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CITUCKH, CIIOBApH, CTEKHU, OUYepeIH, ICPEBhs),
WCIIOJIb30BaTh 0a30BBIE OMEpalMM CO CTPYKTypaMH JaHHBIX, MPUMEHSTH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOrPaMMBI JUIsl 0OpaOOTKH YHUCIOBBIX JAHHBIX
U CHUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3pabOTKe MporpaMm OUOIMOTEKU
MOJANPOTpaMM, 3HaTh (DYHKIIMOHAJIbHBIC BO3MOXXHOCTH HMHCTPYMCEHTAJIbHBIX
CPEICTB Cpebl pa3paboTKH, YMEHHE UCTIONIB30BaTh CPENICTBA OTIAJAKU IMPOTPaMM B
cpene mporpaMMHUpPOBaHUS, YMEHHE IOKYMEHTHPOBAThH MPOTPAMMBI;

yMEHUE CO3/aBaTh BeO-CTPaHUIIbI;



BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JJaHHBIX, HX CTPYKTYpe,
CpeACTBax co3JaHusl W pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC
(pensuroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BHIMOJIHIThH
COPTHPOBKY WM MOUCK 3amuced B 0aze JaHHBIX, HAMOJHATh pa3paboTaHHyIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHE HMCTO0JIb30BaTh KOMIIBIOTEPHO-MaTEMaTUUECKHUE MOJICIIH JIJIs aHaJlu3a
00BEKTOB M TMpPOIECCOB: (opMyaupoBaTh II€b MOJICTUPOBAHUS, BBITIOIHATH
aHalu3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJCIUPOBAHUS, OLIEHUBATH
COOTBETCTBHE MOJICTTH MOJEITUPYEeMOMY OOBEKTY WM TPOIECCy, MPEICTaBIAThH
pe3yiabTaThl MOACIIUPOBAHUS B HATJISITHOM BH/IC;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB ITUPPOBBIX TEXHOJOTHH, ITOHUMAHUE
BO3MOXHOCTEH THMQPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IHU(POBBIX
00pa3oBaTEIbHbBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BO3MOXKHOCTEH U OTpaHUYCHUS
MPUMEHEHHUSI TEXHOJOTUM HMCKYCCTBEHHOI'O WHTEIIJIEKTa B PAa3UYHBIX 00J1acTsX,
HAJIMYUE TIPEICTAaBICHUH O Kpyre peniaeMbIX 3a1ad MalIuHHOTO OO0Yy4YeHUs
(pacrio3HaBaHus, KiIacCU(PUKAIMKA ¥ TPOTHO3UPOBAHWS) HAIMYUE TPEICTABICHUIN
00  wucmonp3oBaHMM ~ WHGOPMAIMOHHBIX  TEXHOJOTHH B pa3IMYHBIX
npodecCHOHANIbHBIX cdhepax.
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
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~

Temaypoka

KoamnuyecTBOo4acos

Bc
ero

KonTpoabHbl
epadoThbI

IIpakTHYeckHn
epadoThI

Harauzy
YyeHHu sl

JJieKTpoHHbIenu¢poBbICOOPa30B
aTeJIbHbIEpPeCypChI

TpeGoBanust TEXHUKU O€30TTACHOCTH U
TUTHEHBI TIPU PabOTE C KOMIBIOTEPAMH
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO
OKPYXKEHHS

[TpuHLMIIBI paOOTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C ITOMOIIBIO [IHH.
KoHTposiepbIBHETHUXYCTPOICTB

ABTOMaTHYECKOEBBINOIHEHUETIPOTPAM
MBITIPOLIECCOPOM

OnepaTuBHas, MOCTOSIHHAS U
JIOJITOBPEMEHHAS ITaMSATh.
KoHTposmeps! BHEMIHUX YCTPOMCTB.
[Ipsamoit noctyn K naMsaTh

COBpeMeHHBIGKOMHBIOTepHBICTeXHOJIO
I'nn

[TporpamMmmMHoOe obecrieueHme
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX
CHCTEM M MOOWJIBHBIX YCTPOICTB

CucreMHO€E MpOrpaMMHOE
obecnieuenue. OnepalnoHHbIE




CHCTCMBI

Yrunutel. [paiiBepsl yCTPOUCTB.
[TapamrenpsHOE IPOrpaMMHUPOBAHKE

10

HNncranaanus ¥ JeHHCTAIUISIIHAS
MIPOrPaMMHOTO 00€CTICUCHUS

11

@aiinioBble cucTeMbl. [IpuHIATIBI
pa3MenieHUs 1 IMCHOBaHUS (ailyioB B
JIOJITOBPEMEHHOM MaMSITH.
[[TabnoHBIIIONMCAHUATPYTITI(DAIITOB

12

3akonomarenbcTBO Poccuiickoii
®eneparun B 00671aCTH IPOTPAMMHOTO
o0ecrieueHns U JaHHBIX

13

[TpuHIMIBI TOCTPOEHUS U anlapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeTeBbIENPOTOKOIIBI

14

CerpHHTEpHET

15

Pa3nenenne IP-cetn Ha mojaceTH ¢
TTOMOTITbI0 MaCOK ITOJICETEH

16

CereBoeaIMMHUCTPUPOBAHUE

17

Bugpl nesrensHocTy B cety IHTEpHET.
Cepsucsl UHTEpHETA.
['ocynnapcTBeHHBIE AIIEKTPOHHbBIE
CEPBUCHI U YCIYTHU

18

NudpopmannonHass0e301macHOCTb

19

BpenonocHsle nporpaMmMHoe
o0ecrieyeHre 1 MEeTo Il 6OPbOBI C HUM

20

[IpakTuueckas paboTa Mo Teme
" AHTUBHPYCHBIE POrpamMMBbI"




21

OpFaHI/ISaHI/Iﬂ JIMYHOT'O apXHBa
uHdopmanuu. PesepBHoe
KOIIMPOBAHUE.
[TaponpHas3amuTaapxuBa

22

[udpoBanre1aHHBIX

23

AnroputMmindpoBanus RSA.
Creranorpadus

24

[TpakTnueckas pabota 1o Teme
"[lIudppoBanue naHHBIX"

25

WNudopmanus, 1aHHBIC ¥ 3HAHUS.
WupopmarinoHHble IpOIECCH B
IPUPOJIE, TEXHUKE U OOIIECTBE

26

HenpepbiBHBIE 1 TUCKpETHBIE
BEJIMYUHBI U CUTHAIIBI.
Heo0xoauMocTh AUCKpeTH3aIUN
UH(POpPMAaLINK, TPeTHA3HAYCHHON /TS
XpaHeHUs, iepeavyu U 00paboTKH B
M (pPOBBIX cUCTEMAax

27

JIBOMYHOE KOIUPOBAHUE.
PaBHOMEpHBIEC U HEpaBHOMEPHBIE
KO/l [lekoaupoBaHe COOOIIECHHIH,
3aMMCaHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JEKOUPYEMBIX KO/IOB C
nomoinbio aepesa. ['papAn. A.
Mapxkosa

29

EnuHunbl nsMepeHus KoauyecTna




uHpopManuu. AndaBUTHBIN MOAXOA K
OLIEHKE KOJIM4ecTBa MH(OpMaIK

30 | CucrembicuuciaeHus

31 IlepeBon uncen U3 OHOM CUCTEMBI
CUMCIICHUS B IPYTYIO
JIBowuHasi, BOCBMEpUYHAS U

32 | mecTHaAmaTepuyHas CUCTEMBI
CUHCIICHUS, CBSI3b MEXTy HUMH
JIBonuHasi, BOCbMEpUYHAS U

33 | mecTHaguaTepUYHasi CHCTEMBI
CUHCIICHUS, CBSI3b MEXKTY HUMH
JIBonuHasi, BOCbMEpUYHAS U

34 LIECTHAALATEPUYHAS CUCTEMBI
CUHCIICHUS, CBSI3b MEXKIY HUMH

35 Apudmerndeckue onepanuu B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

16 TpouuHastypaBHOBEIICHHAsICUCTEMACY
UCJICHUS

37 JIBon4uHO-
JECATUYHASICUCTEMACYUCTICHUS

38 KonnpoBanuerekcToB

39 | PacTtpoBoexoaupoBaHHEH300pAKEHUN
[TpakTuueckas pabota 1o Teme

40 " luckperunzarus rpaduaeckoi
uHpopmanuu"
[IBeToBBIE MOAETU. BekTopHOE

41 kogupoBanue. opmatsr (aitios.

Tpéxmepnaarpaduxa.




®pakranpHasrpaduka

42

KoaupoBanue 3Byka. OnieHka

UH(POPMALMOHHOTO 00BEMA 3BYKOBBIX

JTaHHBIX TP 3aJJaHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psAHOCTH
KOJIUPOBAHUS

43

[TpakTuyeckas pabora o Teme
"JluckpeTnsanus 38yKOBOI
uHpopmanuu"

44

OcHOBBIANTEOPBUIOT KT

45

Jlornueckueonepanuu.
Ta0IUIBINCTUHHOCTH

46

Jlormueckue BBIPAKCHUA. Jlormueckue

TOXIecTBa. Jloka3aTenbCTBO
JIOTUYECKUX TOXKIAECTB C ITOMOILLBIO
TaOJIUIl UICTUHHOCTH

47

[TpakTryeckas pabota o Teme
«IToctpoenue u ananu3 TabIMILL
UCTUHHOCTH B TaOJIMYHOM
IIPOLIECCOPEN

48

Jlormueckue orepanvu 1 orcpanuu
Hag MHOXXCCTBaMU

49

Jlormueckue Oorcpanru 1 orncpanrn
Haa MHOXXECTBaMH

50

3aKoHBI aNreOphl JIOTUKH.
OKBUBaJIEHTHbIE IPe0Opa30BaHU
JIOTUYECKUX BBIPAKCHUHN

51

Jlormueckue YpaBHCHHA U CUCTCMbI




ypaBHEHUU

52

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX
(GYHKIUH OT KOJTMYECTBA apTyMEHTOB.
[TonHBIECHCTEMBUTOTHYECKUX Oy HKITHIA

53

Kanonnyeckue (popMbl JTOTHYECKHX
BbIpakeHUil. COBEpILIEHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHBIE (POPMBI, AITOPUTMBI HX
MOCTPOEHHUS 0 TabJINLIE UCTUHHOCTH

54

Jlormdyeckue 3J1eMEeHTHL B COCTaBe
KOMIIBIOTCPA

55

Tpurrep. Cymmarop.
MHoropa3zpsiiHbIiCyMMaTOP

56

ITocTpoeHune cxeM Ha JIOTUYECKUX
3JIEMEHTaX. 3auch JOrH4YECKOro
BBIPAKEHMS 110 JIOTUYECKON CXeMe

57

MUKpOCXEMBbI U TEXHOJIOTHS UX
MPOU3BOCTBA

58

[IpencraBieHue HebIX YUCEI B
MaMsTH KOMIIBIOTEPA.
Orpanu4eHHOCTh IMana3oHa Yuceln
[IpU OTPAHUYCHUN KOJIMYECTBA
pa3psiaoB.
[Tepenonnenunepa3psiAHOUCETKH

59

be33nakoBbIe U 3HAKOBBIC JTAHHBIE.
3HaKOBbIN OWT. J[BONYHBINH
JOTIOJTHUTEIBHBIN KOJI OTPULIATEIIbHBIX




YHUCCII

60

[ToOuTOBBIC TOTHUECKHE OTIEPAIIUH.
Jlornueckuii, apupMeTHIECKUi 1
UKIAYECKUN CIBUTH

61

[[IndpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepaunu «uckimoyaromee NJIN»

62

Hpe)ICTaBJ'ICHI/Ie " XpaHCHUC B ITaMATH
KOMITBIOTEPA BEICCTBCHHBIX YHUCET

63

BrinosnineHue onepanuii ¢
BELIECTBEHHBIMU YHCIIaAMH,
HAKOIUIEHUE OLIMOOK IPU
BBIUHCIICHUSIX

64

[TpakTuyeckas pabora o Teme
«3yuenune nopaspsiiHOTO MallIMHHOTO
IPEJICTaBICHMS LIETIBIX U
BELIECTBEHHBIX YHCEI»

65

Ananmuz AJITOPUTMOB

66

Dranbl peneHus 3a1a4 Ha
KoMmIbIoTepe. HCTpyMeHTATbHBIC
CPEJICTBA: TPAHCIATOP, OTJIAIUHUK,
PO ITHPOBIITUK

67

Cpena nporpaMMHUpOBaHMUSI.
KoMnusanmst u uHTEpIIpeTanus
nporpamm. BupTyasibHble MallluHBI.
WuTterpupoBanHas cpena pa3paboTku

68

MeTtoabloTIaAKUIIPOrpaMm

69

Tunbsl nepeMeHHBIX B SI3bIKE
POrPaMMHUPOBAHUS




70 | OOpaboTKaleIbIXUUCeT 1

71 O0paboTkaBeIeCTBEHHBIXYHCEI 1

72 | Ciy4aiiHble ¥ IICEBOCITyYaliHbIEUnCIIa 1

73 Betnenus. CioxHbieyciioBus 1

74 [{uKmBI € yciioBHEM 1
I{MKJIBI IO IEPEMEHHOM.

75 | B3auM03aMeHSIEMOCTb Pa3IMYHbIX 1
BUIOB ITMKJIOB

76 O06paboTka HaTypaJbHBIX YHCET C |
UCIIOJIb30BaHUEM LIUKJIOB
HaxosneHue Bcex MpoCThIX YUCEI B

77 3aJjaHHOM Juana3oHe [IpakTuueckas 1
pabora no Teme «Pemnenue 3anau
METOA0M nepedopay

78 | HHBapmaHTUOHKIIA |

79 | J1OKyMEHTHMpPOBaHUEPOIpPaMM 1

20 OO6paboTka JaHHBIX, XPAHSIILIUXCS B |
daitnax

81 | Pa3OuenunesamaunHanoa3aaa4un 1
Hcnonbs3oBaHue cTaHIapTHOU
OMOIMOTEKH A3bIKA

82 | mporpammupoBanus. [lonkinrouenue 1
OMONIMOTEK MOIIIPOTPaMM CTOPOHHHUX
IIPOU3BOAUTENICH

23 [ToanporpaMMmel (pouesypsl 1 1
bYyHKITIH)

24 [MoanporpaMMel (TIpoieyps 1 |

GyHKIIHN)




85

[TpakTnueckas pabota 1o Teme
"PazpaboTka moamporpamm"

86

Pekypcusi. PexypcuBHbIe 00BEKTHI
(ppaxrainsr). PexypcuBHbie
IpoIEeypHl U (PYHKITUH.

M cnonb30BaHNECTEKAUIA0PTaHU3al N
PEKYPCUBHBIXBBI30BOB

87

[TpakTyeckas pabora o Teme
"PexkypcuBHBIE TOAIIPOrpPaMMBbI"

88

Moty TbHBIMITPUHITUTITIOCTPOCHUSTIPOT
pamMm

89

YucieHHBEIEMETOIBI

90

[TpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHUN

91

Hcnonp30BaHue TUCKPETU3AIMH B
BBIYMCIIMTENLHBIX 3a4a4ax

92

[TpakTrueckas padboTa 1o Teme
«ITpnbamKEéHHOE BRIYHCIICHNE JITTHH
KPUBBIX | TUIOIaAeH puryp»

93

[IpakTuyeckas pabora o Teme
«ITouck Mmakcumyma (MUHUMYMA)
byHKIUM»

94

O06paboTka CHMBOJIBHBIX JIAHHBIX.
AnTopuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICUET KOJIMYECTBA
MOSIBJICHUM CUMBOJIA B CTPOKE

95

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHHe CTPOKH Ha CJIOBA IO




pOOEJIbHBIM CUMBOJIAM

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPHU

96 JTAaHHOW CTPOKU; 3aMEHA HAJCHHON
MOJICTPOKHU Ha JAPYTYIO CTPOKY
[TpakTuueckas pabota 1mo Teme
97 "O6paboTKa CTPOK C UCMOIB30BAHUEM !
GyHKUMH cTaHAapTHON OMOIMOTEKN
A3bIKa IPOTPAMMUPOBaHUS"
98 | T'eneparus ciioB B 3aJaHHOM andaBuTe
MaccuBbl U TIOCIIEI0BATEILHOCTH
99 yucedn. [IpakTudeckas pabora mo reme 0.5
"3anosiHeHne maccusa'
10 .
0 O06001IEHHBIEXapAaKTEPUCTUKUMACCHBA
JInHeHbBII NOUCK 3aJaHHOIO
10 | 3nauenus B maccuse. [IpakTudeckas 0.5
1 pabota o Teme "JIMHeNHHBIN TOUCK ’
3aJaHHOr0 3Ha4YeHus B Maccuse"
[IpakTrueckas paboTa Mo Teme
10 "[Tonck MUHUMaIBHOTO 1
2 (MaKCHMaJIbHOTO) DJIEMEHTA B
YHCJIOBOM MaccuBe"
CoptupoBKa 0JHOMEPHOTO MAaCCHBA.
10 [TpocThie METOIbI COPTUPOBKH.
3 [TpakTrueckas paboTa mo Teme 0.5

"IIpocTeie METOIBI COPTUPOBKHU
MaccuBa'




CoptupoBka ciusiHueM. beictpast
COPTHPOBKA MaccHBa (JITOPUTM

10 .

4 QuickSort). 0.5
[TpakTuueckaspaboramnoreme
"BricTpasicopTupoBkamaccua

10 JIBOMYHBII ITOUCK B OTCOPTUPOBAHHOM

5 Maccuse. [IpakTudeckas padbora mo 1
teme " J[BomuyHbIi mouck"

10

6 JIByMepHBIEMacCCUBBI (MATPHUIIbI)

10

. AATOpUTMBIOOPAOOTKUMATPUIL

10

2 PemennesanauananuszaianHbIxX

10

9 CpencTBaTeKCTOBOTOnpoIeccopa

11 n

0 KoMnbroTepHasBEpcTKaTeKcTa

1 [TpakTnueckas pabota 1o Teme

) "BépcTka 1OKyMEHTOB C 1
MaTeMaTH4ecKuMH Gpopmyinamu"

11

) NHcTpyMeHTBIpelieH3UpOBaHMS

11 [TpakTuyeckas pabora o Teme 1

3 "MHOrocTpaHU4HbIE JOKYMEHTHI"

1 O6naunbie cepBuckl. KomnexktupHas

4 paboTa ¢ JOKyMEHTaMHu. 1

[TpakTuueckas pabota mo Teme




"KonnextuBHas padoTa ¢

JIOKyMeHTaMHu"

11

5 AHanuzgaHHbIX. bonblineganHbie

11

6 MarmnHoeo0yueHue

11 AHanM3 NaHHBIX C TOMOIIBIO

7 AJIEKTPOHHBIX Ta0JIHIL

1 [IpakTuyeckas pabora o Teme

2 "AHanmu3 JaHHBIX C ITIOMOIIBLIO 1
JIEKTPOHHBIX Ta0HIT"
[Toctpoenue rpadukoB GyHKIUH.
[TpakTuyeckas pabora o Teme

1 "HarnsgHoe npencraBieHue

9 pE3yIbTAaTOB CTATUCTHUECKOM 0.5
00pabOTKU AAHHBIX B BUJIE AUArPAMM
CPEJICTBAMU PEJAKTOPa JIEKTPOHHBIX
Tabnun"

1 Jlunum tpenna. [Ipaktuueckas pabota

0 no teme "[loxp0Oop nuHUM TpEeH A, 0.5
MpOrHO3UpOBaHue"
[Ton6op mapametpa. [IpakTrueckas

12 | pabota o teme "HncneHHOE pelieHne 0.5

1 yPaBHEHHH C MOMOIIBIO T10100pa '
napametpa"

12 OnTumu3anus Kak MouCcK HaWIy4Ilero

) pelleHus B 3aJaHHBIX YCIOBHUSX. 0.5

[TpakTryeckas pabota o Teme




"Pemenne 3a1a4 ONTUMUBALIH C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

12
3 PesepBHOEBpEMS
12
4 PesepBHOeBpeMs
12
5 PesepBHOEBpEM:
12
6 PesepBHOEBpEMS
12
. PesepBHOeBpeMs
12
2 PesepBHOEBpEMs
12
9 PesepBHOEBpEMS
13
0 PesepBHoeBpems
13
) PesepBHOEBpEeMs
13
5 PesepBHOEBpEMS
13
3 PesepBHOeBpeMs
13
4 PesepBHOEBpEMS
13

PesepBHOEBpEMs




13
6

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB 110

[NPOTPAMME

13

26




11 KITACC

Ne KoauuecTBo4uaconB
n Temaypoxa Be Kontpoabnbie | TpakTayeckn JaTausy DJleKTPOHHBbIeU(PPOBHIEOOPa30Ba
/ YeHHUA TeJbHbIEPeCcypChl
ero | padoThl epadoThl
I
KomnyectBonndopmaruu 1
2 AJITOPUTMBICKATHS TAHHBIX 1
AnropurmXadhmana 1
[TpakTuueckas paboTa mo Teme
4 "CoxaTHe JaHHBIX C IIOMOIILIO 1 1
anroput™a Xaddmana"
5 Anroputm LZW 1
ANTOPUTMEI C)KATHUS JTAHHBIX C
norepsmu. [Ipakruyeckas pabora
6 o Teme "CkaTHe JaHHBIX C 1 1
notepsimu (anroputrmsl JPEG,
MP3)"
7 CkopocThliepegaunIaHHbIX 1
IToMex0yCTONYUBBICKOAbI 1
9 [IpakTuueckas pabora o Teme | 1
"[TomexoycToitunBbie KOIBI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI
U UX B3aUMOJICHCTBHE.
10 Cucremusrii 3¢ dekr. YnpapneHue 1
Kak WH(POPMAIMOHHBIH MpoIecc.
OOGpaTHascBs3b
11 Mogenu 1 MOJEIMPOBaHUE 1




12 ['padwr

13 Pemenue 3anau ¢ moMoupro
rpa¢os

14 HepeBbs

15 OCHOBBITEOPUUUTP
[TpakTnyeckas paGorta o Teme

16 "[TorCK BBIMTPBIITHON CTpPATErvH B
urpe ¢ nojaHoi uupopmaruen”

17 CpencTBancKyCCTBEHHOTOMHTEIIE
KTa
[IpakTuyeckas pabora o Teme

18 "CpencTBa HCKYCCTBEHHOTO
UHTeIIeKTa"
Dopmanuzanysi NOHATUSA
anropurma. MammHa TeropuHra

19 KaK YHUBEpPCaJIbHas MOJIEIIb
Bblunciennil. TeaucUépua—
TrropuHra
[IpakTuyeckas pabora o Teme

20 "CocraBieHue IpocTon
IIPOrpaMMBbl JIsl MAIIUHBI
Trropunra"

21 MammunallocTa

22 HopmanbsusreanropudgmseiMapkoBa
ANTOPUTMHUYECKN HEPA3pELINMbIE

7 3a1a4yM. 3a1aya OCTaHOBA.

HeB03M0XHOCTHAaBTOMATHUECKOWO
TIAJKUITPOTPaMM




24

CI10KHOCTHBBIYUCIICHII

25

[Mownck mpocThIX Yncen B
3aJJaHHOM JIMAIa30He C MOMOIIBIO
ITOPUTMA «pemeTo Dparochenar

26

[TpakTnyeckas paborta o Teme
"ITorck MpOCTBIX YUCEI B
3aJaHHOM Jauarna3one”

27

MHoropa3psiHbIe 1eJbIe Ynca,
3a/1auy JJIMHHON apu(METUKH

28

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

29

CrnoBapu (accollMaTUBHBIE
MacCHBBI, 0TOOpakeHus ). Xo1I-
tabnuisl. [locTpoenue
an(aBUTHO-4aCTOTHOI'O CIIOBaps
JUISL 3a/1aHHOTO TEKCTa

30

[IpakTuueckas pabora 1o Teme
"TToctpoenue andaBuTHO-
YaCTOTHOTO CJIOBAps AJis
3aJJaHHOTO TeKcTa"

31

AHaIM3 TEKCTa Ha €CTECTBEHHOM
A3bIKe. Beigenenue
MIOCJIEIOBATEILHOCTEM 110
mrabiony. Perymsipusie
BbIpaKeHMS. YacTOTHBINAHAIN3

32

[TpakTuueckas pabota 1mo Teme
"AHaan3 TEKCTA Ha €CTECTBEHHOM




PRSI

33

Creku. AHanu3 npaBUIbLHOCTH
CKOOOYHOTO BBIpa)KEHUS

34

Brrancienue apupmeTndeckoro
BBIPAYKEHUS, 3aITMCAHHOTO B
nocTUKCHOU popme

35

[TpakTuueckas pabota 1o Teme
"Borunicnenue apupMeTuyeckoro
BBIPa)KEHUS, 3aIIMCAaHHOTO B
nocTdukcHou popme"

36

Ouepenu. Ucnons3oBanue
ouepean ik BpeMEHHOTO
XpaHeHHS JaHHBIX

37

[IpakTudeckas pabora 1o Teme
"Ucnonws3oBanue ouepean"

38

HepeBbsi. Peanu3zanus nepesa ¢
MOMOIIBIO CCHIJIOYHBIX CTPYKTYP.
JIBonuHbie (OMHAPHBIC) IEPEBBSI.
IToctpoenue nepesa st
3aJJaHHOTO apUPMETUIECKOTO
BBIPXKCHUS

39

[TpakTuueckas paboTa 1mo Teme
"Ucnonbp30BaHue 1€PEBbEB IS
BBIYHCIICHUS apU(METHIECCKIX
BbIpaKeHUI"

40

PexypcuBHBIE anrOpUTMBI 00X01a
nepesa. Mcnonb3oBaHue cTeka U
ouepeau i 00Xo/a AepeBa




41

PexypcuBHBIE anropuTMBI 00X012
nepesa. Mcnonbs3oBanue cTeka u
odepeu i1 00xoza 1epeBa

42

AnropuT™BI Ha Tpadax.
ITocTpoeHre MUHUMAIBHOTO
OCTOBHOTO JI€PEBA B3BEIICHHOIO
CBSI3HOTO HEOPUEHTHUPOBAHHOI'O

rpada

43

O6xox rpada B riryouny. O6xo1
rpada B IUPUHY

44

KosmdecTBo pa3imuyHbIX mMyTei
MEXy BEPIIUHAMU
OPUCHTUPOBAHHOTO
aIUKINgecKkoro rpada

45

AnroputmIedKCTpHI.

46

[IpakTuueckas pabora o Teme
"BrIunciieHne [UIHHEI
KpaT4yallIero myTu Mexy
BepirmHamu rpada (aaroputm
JevikcTphn)"

47

Anropurm®noiinga—Y opiuasmia

48

3agauu, permaemMble ¢ MOMOILBIO
JTMHAMUYECKOTO
IPOTPaMMHUPOBAHUS: BBIYUCIICHNE
PEKYPCUBHBIX (DyHKIIHIA

49

[TpakTnyeckas pabora o Teme
"BbluniciieHue peKypCUBHBIX
(GYHKLIHMH C TOMOIIIBIO




JUHAMHUYECKOTI O
porpaMMupoBaHus"

50

3ajauu, penaeMble ¢ TOMOIIbIO
JUHAMHYECKOr0
MIPOrpaMMHUPOBAHUS: TTOACUET
KOJIMYECTBA BAPUAHTOB

51

[IpakTudeckas pabora 1o Teme
"IToacu€t KoIMYEeCTBAa BAPUAHTOB
C IIOMOIILIO JUHAMHUYECKOTO
porpaMMUpoBaHus"

52

3ajauu, penaeMble ¢ TOMOIIBIO
JTAHAMUYECKOTO
MPOTPaMMUPOBAHMUS: 3aa4l
ONTUMH3ALINHU

53

[TonsiTHE O Mapagurmax
nporpammupoBanus. O630p
S3BIKOB IIPOrPAaMMHPOBAHUS

54

ITousTie 00 0OBEKTHO-
OPUEHTHUPOBAHHOM
IPOrpaMMHUPOBAHUN

55

OO0BexThI U Ki1acchl. CBOMCTBA 1
METOIBI OOBEKTOB

56

OOBekTHO-
OpUEHTUPOBAHHBINAHATIN3

57

[IpakTrueckas paboTa mo Teme
"HMcnonbs30BaHne TOTOBBIX
KJIACCOB B IporpamMme”

58

Pa3paboTka mporpaMm Ha OCHOBE




00BEKTHO-OPUEHTUPOBAHHOTO
HOAX0/a

59

[IpakTuyeckas pabora
"Pa3zpaboTka mpoCTOi MporpaMmsbl
C MCMOJIb30BaHUEM KJIaCCOB"

60

Nuxkancynauus. [pakruueckas
pabora o Teme "Pa3zpaboTka
KJ1acca, UCIOJIb3YIOIErO
WHKAICYJSIUI0"

61

Hacnenosanwue. [Tomumopduzm

62

[IpakTuueckas pabora o Teme
"Pa3paboTka nepapxuu KiaccoB"

63

Cpenbl OBICTPOI pa3pabOTKU
nporpamm. IIpoektuposanue
uHTEepdeiica noap30BaTEN

64

[TpoekTupoBanuenHTEPQEHcaInonb
30BaTenst

65

Hcmons30BaHMe TOTOBBIX
YIPABIISIEMBIX JIEMEHTOB IS
MOCTpOeHus uHTepdeiica

66

[IpakTuyeckas pabora o Teme
"Pa3paboTka nmporpamMmsl c
rpaduueckum unTepdericom”

67

N3ydeHneBTOpOrosA3sIKanporpaMm
UpOBaHUs

68

N3y4eHneBTOpOros3plKanporpaMmm
UPOBaHUs

69

OTanbIKOMIIbIOTEPHO-




MaTEMaTUYCCKOIrOMOACIIMPOBAHUA

70

Juckperusanus npu
MaTeMaTUYeCKOM MOJECIMPOBAHUN
HEIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHHE ABUKECHUS

71

[TpakTudeckas paboTa 1mo Teme
"MopenupoBaHue ABUKEHUS"

72

MopenupoBanue OMOIOTHUECKUX
cucreM. [IpakTuueckas padoTa mo
teme "MonenupoBaHue
OMOJIOTUYECKUX cCUCTEM"

73

MaremaTnueckue MOIEHN B
3KOHOMHKE. BrIunciuTenbHbIie
SKCIIEPUMEHTHI C MOJICIISIMU

74

BeposTtHOCTHBIE MOJENH.
[IpakTuueckas pabora o Teme
"UMuTaIMIOHHOE MOACIIUPOBAHNE
¢ IIOMOIILI0 MeToa MoHTe-
Kapino"

75

KOMHLIOTGpHOCMOI[GJIHpOBaHI/IGCI/I
CTCMYIIPABJICHUA

76

O06paboTkape3ybTaTOBIKCIIEpUME
HTa

77

Tabnuunble (peNnsMOHHbIE)
0a3bBIgaHHBIX

78

[owuck, copTupoBKa U GUIBTPALUSL
JaHHBIX. 3alpOChl Ha BBIOOPKY
JAHHBIX. 3aIPOCHI C TapaMETPaMHU.




Brrancisiemplienons B 3ampocax

[IpakTuyeckas pabora o Teme

7 "PaboTa ¢ roToBO# 0a30ii JaHHBIX"
MHuorotabnuuHblie 6a3bl JaHHBIX.

20 Tunsl cBsA3ei MEXTy TaOTUIIAMU.
Buemnuii kntou. [{enmoctHOCTB
0a3bl JaHHBIX
[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIUIHOM
0a3el JaHHBIX"

2 3anpockl K MHOTOTA0JIMYHBIM
0aszam JaHHBIX
[IpakTudeckas pabora o Teme

83 "3ampockl K MHOTOTA0IHMYHOM 0aze
TaHHBIX"

84 S3pikynpaBieHusganHHbIMA SQL
[IpakTuueckas pabora o Teme

85 "VrpaBneHue JaHHBIMH C
MOMOIIBIO s3bIKa SQL"

26 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBbI

87 NHTEepHEeT-IpHII0KEHUS
[TonsaTHe 0 cepBepHON U

28 KJIIMEHTCKOM 4acTsIX caiTa.
TexHOmoTHS «KIIMEHT — CEePBEPY,
e€ TOCTOMHCTBA M HEJIOCTATKH

89 OcHoBbisi3pika HTML

90 [TpakTrueckas paboTa Mo Teme




"Co3maHue TEKCTOBOM BEO-

CTpaHHUIlbI"

91 OcHoBbsi3ika HTML

92 Ocnosprs3bika HTML
[IpakTuyeckas pabora o Teme
"Coznianue BeO-CTpaHHULIbI,

93 BKJIIOYAIOLIEH MyJIbTUMEIUNHBIE
00BEKTHI (PUCYHKH, 3BYKOBbIE
JlaHHBIE, BUIE0)"

OCHOBBI KaCKaIHBIX TaOIUI]

94 .
ctuneit (CSS)

[TpakTnyeckas paborta no Teme

95 "OdopmieHne cTpaHHIIbI C
MOMOIIBIO KaCKaHbBIX TaOIHIl
cTuiien"

96 CuenapunHas3bike JavaScript

97 | Cuenapunnas3bike JavaScript

98 ®dopmMbIHABEO-CTpaHUIIE
[IpakTuueckas pabora o Teme

99 "

O6paboTka naHHbIX Gopm"

10 Pa3smernenue BeO-caiitoB. Ycmyra

0 XOCTHHTra. 3arpy3kadaiiinoBHacait
Kagpuposanue. cnpasnenue
nepcneKkTuBbl. ['ucrorpamMma.

10 Koppekuus ypoBHEN, KOPpEKIH

IBETA.
O06ecuBeUYrBaHUELIBETHBIXU300pa
JKEHUI




BBoa n3obpaxenuii ¢
HCIIOJIb30BAaHUEM PA3TUYHBIX

10 U (POBBIX YCTPONCTB. |
2 [TpakTuueckas pabota 1o Teme
"O6paboTka HUPPOBBIX
¢dororpaduit"
Peryms. Pabota ¢ o6macTsamu.
10 OunbTpsl. [IpakTHdeckas padora |
3 no Teme "Petymib nudpoBbIx
¢dororpaduit"
MHorocnoiiHble 1300pakeHuU .
10 TekcroBble cnon. Macka cios.
4 Kanasnsr.
CoxpaHeHHEeBBIIeIeHHO00MacTH
10 | IIpaxTtuueckas paboTa 1o Teme 0.5
5 "MHorocnoiHbIe H300pakeHus" '
[ToaroroBka wiuTrOCTpauun s
10 | BeO-caiitoB. [IpakTuyeckas pabora 0.5
6 1o TeMe "AHUMHUPOBaHHBIC '
n300paxeHus"
10 BexTopnas rpaduxka.
7 Bekropuszanus pacTpoBbIX
U300paKeHUM
10 [IpakTrueckas paboTa mo Teme |
8 "Bekropnas rpaguka"
10 [IpuHIHIIBI TOCTpOEHUS U
9 peAaKTUPOBAHUS TPEXMEPHBIX

MoJieJIer




[TpakTnueckas paboTa 1o Teme
"Co3anue npoCThIX TPEXMEPHBIX

O Al
Mozesen
11
) Cerounbliemoenu. Marepuanbl
11 [TpakTryeckas pabora no Teme
2 "Cerounble Mozenn"
11 MopnennpoBaHUENCTOYHUKOBOCBE
3 meHust. Kamepsl
11 [IpakTuueckas pabora o Teme
4 "Pennepunr"
11 AnmutuBHbIeTeXHOJOTHH (3D-
5 IIPUHTEPHI)
1 [TonsiTHE O BUPTYaAIBHOMN
6 PEaTbHOCTH U IOTIOJTHEHHOU
pEAIbHOCTH
11
7 PesepBHOEBpEMS
11
2 PesepBHOEBpEeMs
11
9 Pe3epBHOEBpEMS
12
0 PesepBHOEBpEMS
12
] PesepBHOEBpEeMs
12
Pe3epBHOEBpEMS




12

3 PesepBHOEBpEMs
12
4 PesepBHOEBpEMS
12
5 PesepBHOeBpeMs
12
6 PesepBHOEBpEMs
12
7 PesepBHOEBpEMS
12
g PesepBHOeBpeMs
12
9 PesepBHOEBpEMs
13
0 PesepBHOEBpEMs
13
: PesepBHOeBpeMs
13
) PesepBHOEBpeMs
13
3 PesepBHOEBpEMs
13
4 PesepBHOeBpeMs
13
5 PesepBHOEBpEMS
13

PesepBHOEBpEeMs




OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 11O HHO®OPMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

KoanpoBepsiemororpebtoBanus

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM
pe3yJibTaTaM 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpamMMbl cpeHero o0uero o0pa3oBaHus

3namo (nonumams)

1.1

[ToHnMaHue OCHOBHBIX NPUHUMIIOB YCTPOMCTBA H
(YHKIIMOHUPOBAHHSI COBPEMEHHBIX CTAIlMOHAPHBIX U
MOOUJIBHBIX ~ KOMIBIOTEPOB;  TEHACHUUN  pPa3BUTHS
KOMITBIOTEPHBIX ~ TEXHOJOTWMK; BJIAJICHUE HABBIKAMH
paboThl C OMEpPalMOHHBIMU CHUCTEMaMH W OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OOECHEeYeHHUs [UIsl pPelIeHUs

y4eOHBIX 3a7[a4 M0 BHIOPAHHOM CIIeIUaIU3aINH

1.2

Hanuuue HpeI[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpuHOUIIax
OpraHu3aniu H (bYHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX

ceTen

1.3

IlounManue OCHOBHBIX IMPUHIUIIOB  JUCKPCTU3alUN

pa3IMYHbIX BUJOB UH(OpMaLUK

1.4

[Tonnmanue 6a30BBIX aITOPUTMOB OOPAOOTKH YMCIOBOI
¥ TEKCTOBOW MH(OPMAIIUH (3aITUCh YUCEI B TIO3UITUOHHON
CUCTEME  CUMCIEHHUS, JCJIMMOCTb  LENbIX  YHCEI;
HaxXOXJIEHWE BCEX IMPOCTBIX YHCEI B  3aJaHHOM
JMarna3oHne; 00paboTKa MHOTOPA3PSAHBIX IIENIBIX YHCEN;
AQHAJIN3 CHUMBOJIBHBIX CTPOK M JpPYIHX), aJrOpUTMOB

IMOUCKa U COPTUPOBKU

1.5

3HaHue (yHKIIMOHATTLHBIC BO3MOXHOCTH

MHCTPYMEHTAJIBHBIX CPEJCTB CpeJibl pa3paboTKu

1.6

Biamenue oCHOBHBIMHU CBEAEHHUSIMH O 0a3ax MAaHHBIX, MX

CTPYKTYPC, CpCACTBAX CO3JAaHUS U pa6OT]E>I C HUMH

1.7

[ToHrnMaHue BO3MOKHOCTEN U OTPAHUYECHUN TEXHOJIOTHM
HUCKYCCTBEHHOTO HMHTEJUICKTa B PAa3JIUYHBIX OO0JACTSX;
HaJn4Ine MpEeICTaBICHUI 00 HMCIOIb30BAHUHU
UH(POPMAITMOHHBIX TEXHOJIOT U B Ppa3IMYHBIX

npodecCHOHATBHBIX chepax

1.8

Bnanenue TCOPCTUUCCKHUM alImapaTroM, IM[MO3BOJIAOIIUM




OCYUIECTBIIATh NPEICTABICHUE 33JJaHHOIO HATYpaJbHOI'O
qucjia B PA3IMYHbIX CHCTEMax CUMCICHHS; BBIIOJIHATH
npeoOpa3oBaHusl JIOTUUECKUX BBIPAKEHUH, HCIONb3Ys
3aKOHBI anreOpbl JOTHKHU; ONPEAeATh KpaTuallnii myTh
BO B3BELIEHHOM TIpade U KOJIUYECTBO IyTeH Mexay

BEPLIMHAMU OPHEHTUPOBAHHOTO ALIMKIMYECKOro rpada

Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIIBIOTEPHO-MaTeMaTHUYECKUE
MOJEeNU Ui aHaiu3a OOBEKTOB M IPOLECCOB:
(dopMynMpoBaTh 1LI€db MOJEIHUPOBAHUS, BBINOJIHAThH
aHanu3 pe3yJIbTATOB, MOJTy4YE€HHBIX B xoJe
MOJICJIMPOBAHUS; OLIEHHWBAaTh  AJEKBAaTHOCTb  MOJEIHU
MOJIEIUPYEMOMY OOBEKTY WM IpOLeccy; MPEeACTaBIATh

PE3YyJbTAaThl MOACIUPOBAHUS B HAIIAAHOM BHUAC

2.2

YMmenne kinaccupUIMPOBAaTh OCHOBHBIE 33/1aYdl aHaIH3a
JTAHHBIX (MporHO3uUpOBaHHUE, Kiaccuukanus,
KIACTepU3allhs, AaHallU3  OTKIOHCHWIA);  IOHUMATh
MOCJICAOBATCIIBHOCTL PCIICHUA 3a4a4 aHajin3a JaHHBIX:
cOOp MEepBUYHBIX JIaHHBIX, OYMCTKA W OIIEHKa KayecTBa
JaHHBIX, BBIOOP W (WIM) TOCTPOCHHE  MOJEIH,
Hpeo6pa30BaHHe JaHHBbIX, BU3yalin3aluid JaHHBbIX,

UHTEpIpeTalys pe3yJbTaToB
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Ymenune — ompenensath  WHGOPMAIMOHHBIH  00BEM
TEKCTOBBIX, TIpaUUecKMX U 3BYKOBBIX JaHHBIX IIPH
3aJaHHBIX ~ [apaMeTpax  JUCKpPEeTU3alMd.  YMEHHe
OIIPEIETAITh CPENHIO CKOPOCTh Iepefadyd JIaHHBIX,
OLICHMBATh M3MEHEHHE BpPEMEHHM IepeJadyd  mpu
U3MEHEHUH MH(OPMAIMOHHOTO 00BéMa JaHHBIX U

XApPaKTCPUCTHK KaHalla CBsA3H

24

YMeHne CTpouTh KOJA, 00ECHeUMBAIOIINNA HAMMEHbIIYIO
BO3MOXKHYIO CPEJIHIOIO JJIMHY COOOUICHHUSI IPU U3BECTHOM

4aCTOTC CHMBOJIOB

2.5

VYMeHue HCnosib30BaTh MPU PENIEHWH 337a4 CBOWMCTBA
MO3UIMOHHOM 3alUCU YHUCEN, AJTOPUTMBI MOCTPOCHHUS
3allMCH YHClIa B TO3WIMOHHOW CHCTEME CUMCIICHHMS C
3aJJaHHBIM OCHOBAHUEM U MOCTPOCHHS YUCIA MO CTPOKE,
colepKallel 3amuch OTOTO YHCJIA B MO3UIMOHHOMN

CUCTCMC CYHHCJIICHUA C 3aJaHHBIM OCHOBAaHUCM; YMCHHC




BBIITIOJIHATH apI/I(l)MeTI/I'-ICCKI/IG ornecpanvu B IMO3UIUOHHBIX

CHUCTEMAaxX CUHHUCIICHUA

2.6

YMmenune CTPOUTH JIOTUYECKOE BBIPaKCHHUE B
JIA3BIOHKTUBHOM W  KOHBIOHKTHBHOM  HOPMAJIBHBIX
dbopmax mo 3a7aHHON TabJIWIle HICTUHHOCTH; UCCIIEI0BATh
00J1aCTh HMCTHHHOCTU  BBICKA3bIBAHMSI, COJIEPIKAIIETO
MIEPEMEHHBIE; peuarhb HECIIOKHEBIC JIOTHYECKHE

ypaBHEHUs

2.7

YMeHue pemarh alropuTMHUECKHUE 3a]1a4M, CBSI3aHHBIE C
aHanmu3oM TrpadoB (3a7a4M HOCTPOCHUS ONTHUMAIBLHOTO
OyTH  MeXAy BepuiMHamu  rpada,  ompeaencHUs
KOJIMYECTBA PA3JIMYHBIX TMyTEeH MEXIy BepLIMHAMU

OPUEHTUPOBAHHOTO AIUKINIECKOTO rpada)

2.8

YMeHue wucnonb3oBaThb JIEPEBbS NpU  aHAIW3E U
IIOCTPOEHUNU KOJIOB " JUIS MIPEACTABICHHS
apuQMEeTHUYECKUX BBIPAKCHUN, MPH PpEHICHUH 3a/1a4y
MOKCKAa U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO UTPHI 110
3aJJaHHOMY aJITOPUTMY; pa3padaThiBaTh U 0OOCHOBBIBATH

BBIUTPBIIIHYIO CTPATErUIO UIPbI

2.9

YMenue AHAJIU3UPOBATL AJITOPUTMBI C HCIIOJIb30BAHHUEM
Ta6J'II/II_I TPACCUPOBKHU; OIPECACIATH 0e3 HCIOJIb30BAHUS
KOMIIBIOTEpAa  PE3YJIbTAaTbl  BbIIIOJHCHUA  HCCJIIOKHBIX
nmporpamm, BKJIIOYAKOIUX OUKIIBI, BCTBJICHHUA u

noArnporpaMmsl, Ipu 3aaHHbIX UCXOJHBIX JaHHBIX

2.10

YMeHHe OmnpenesnsaTh CIOXKHOCTh HM3y4aeMbIX B Kypce
0a30BBIX  aNrOpUTMOB  (CYMMHUpPOBaHHE  DJIEMEHTOB
MaccHBa, COPTUPOBKA MAaCCUBa, EpeOOPHBIE aITOPUTMBI,
JBOMYHBIN MOMCK) M NPHUBOAUTH IPUMEPHI HECKOJIbKUX
QITOPUTMOB Pa3HOM CIIO)KHOCTH Il PELIEHUs OJHOMN

3aJa4u

2.11

Bnanenue yHuUBEpCaNbHBIM S3BIKOM MPOTPaMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#),
MPEACTaBICHUSAMH O 0a30BbIX THMAaxX JaHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE
YOPaBISIONME KOHCTPYKIIMH; YMEHHUE OCYIIECTBISThH
aHaJIu3  MNPEMJIOKEHHOM  MpOrpaMMBbl:  ONpPEAENSITh
pe3yiabTaThl  pabOThI  MpOrpaMMbl  TMPU  3aJaHHBIX

HCXOAHBIX AAHHBIX; OMNPEACIIATH, IIPHU KaKUX HCXOJHBIX




JAHHBIX BO3MOXKHO MOJIYYEHHE YKa3aHHBIX Pe3yJbTaToB;
BBISIBJISITH JAHHBIE, KOTOPbIE MOTYT MPUBECTU K OLIMOKE B
pabote mporpamMmsbl; (GpOpPMYJIHPOBaTH MPEATOKEHUS MO

YIIYYIIEHUIO TIPOrPaMMHOT0 KOJa

2.12

YMeHne peanu3oBbIBaTh Ha BHIOpAHHOM JUIS M3YUYCHUS
A3bIKE MPOrpaMMHpoOBaHus BeicOKoro ypoBHs (Ilackaib,
Python, Java, C++, C#) THIOBBIC anTOpUTMBI 0OPaOOTKH
YHUCEJ, YHUCJIOBBIX MOCIEIOBATEIbHOCTE W MAaCCHUBOB:
NpeJICTaBiICHUEe 4YHuclia B BUJAe Habopa MPOCTHIX
COMHOJKHUTEIECH; HaXO0XXICHUE MaKCUMAaJILHOU
(MMHUMAaJIBLHOMN) U QpHI HaTypaJIbHOT'O 4yucna,
3allUCAaHHOTO B CHUCTEME CUHMCIEHHUS C OCHOBAaHUEM, HE
MPEBBIIAIOIIIM 10;  BbpiuucieHue  00OOIIEHHBIX
XapaKTePUCTUK JJEMEHTOB MacCHMBa WM YHCIOBOU
MOCJIEIOBATEILHOCTH (CYMMBI, MPOU3BEICHUSI CPEIHETO
apuPMETHUECKOTO, MHHHMAILHOTO M MaKCHUMAJIbHOTO
AIIEMEHTOB, KOJHYECTBA 3JIEMEHTOB, YJIOBIIETBOPSIOIIUX
3aJITaHHOMY YCJIOBHIO); COPTUPOBKY DJIEMEHTOB MAaCCHBA;
YMEHHE UCTIOIb30BaATh B IPOrpaMMax JaHHbIC Pa3TIHIHBIX
TAMOB C YYE€TOM OrpaHUYEHU Ha [AMana3oH Uux
BO3MOXXHBIX 3HAU€HUH, MPUMEHSITH MPU PEUICHUH 3a/1a4y
CTPYKTYpBI JaHHBIX (CIUCKH, CIOBApH, CTEKH, OYEpEIH,
JIepeBbs); TMPUMEHITh CTaHJAPTHbIE U COOCTBEHHBIC
MOJAMPOrPaMMbI  JiE OOpaOOTKH YHCIOBBIX HaHHBIX U
CUMBOJIBHBIX CTPOK; HCIIONb30BaTh MpU pa3paboTKe
porpaMm OonbIMoTeKH MOAIPOTrpaMM; YMEHHE
UCIIOJIb30BaTh CPEJCTBAa OTJIAJAKUA MPOTpaMM B cpeie

IPOTrpaMMUPOBAHUS

2.13

YMeHue WCMoNb30BaTh JJICKTPOHHBIC TAOMUIBI st
aHayM3a, NPeCTaBICHUS U 00PAOOTKU JaHHBIX (BKIIFOYAs
BBIOOp ONTHUMAJILHOTO PEIICHUS, TTOJA00p JUHUU TPEH/A,
pemieHne 3a1a4 MIPOTHO3MPOBAHUS); YMCHHE
UCIIONIb30BaTh TAONMMYHBIC (pPESIIMOHHBIC) 0a3bl JTaHHBIX

H CIIPaBOYHBIC CUCTCMBbI

2.14

YMeHue OpraHu3oBBIBaTh JIMYHOE HH(POPMALMOHHOE
IPOCTPAHCTBO C HCIIOJIb30BAHUEM DA3JIMYHBIX CPEACTB
IUGPOBBIX TEXHOJIOTUH; TIOHUMAHUE BO3MOXKHOCTEH

IUQPPOBBIX ~ CEPBUCOB rOCYJapCTBEHHBIX  YCIYT,




(G POBBIX 00pa30BATENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O UH®OPMATHUKE

Kon

IIpoBepsiemMmbliidjieMeHTCONEPKAHUS

1

[{udpoBasrpaMOTHOCTH

1.1

OcHOBHBIC TCHACHI WU pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHiA. HapaJIJIeJ'IBHLIC
BBIYUCIICHUS. MHOFOHpOHCCCOpHHe CHUCTCMBI. PaCHpeI[eJ'IéHHBIC

BBIYUCIIUTEIbHBIE CUCTEMBI M 00pa00TKa OOJBIINX TaHHBIX

1.2

[IpyHIMIIBI TTOCTPOEHHWST M annapaTHble KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
Ceresble npoTokoibl. Cets HTEpHET. Anpecanus B cetu MuTepHeT. [IpoToKob!
creka TCP/IP. Cucrema nomeHHbix UMEH. Pa3nenenue IP-cetm Ha monceru c

MMOMOIIIbI0 MACOK ITOJICETeH

1.3

QaiinoBass cuctema. [louck B QaiioBoil cucreme. IlpuHIMNIBI pa3MenieHUs |
MMEHOBAHMUS ¢aitnos B JOJITOBPEMEHHON aMsATH.

[Na6noHbIIsIONIUCAHUATPYIIIPAiiIoB

1.4

CKOpOCTB nepeaadu JaHHBIX. 3aBUCHUMOCTh BPEMCHU nepeaadun oT

MH(GOPMaLMOHHOTO 00BbEMA JTAHHBIX M XapaKTEPUCTUK KaHaja CBsI3U

1.5

[ndpoBanne manapix. CuMMeTpuyHble U HecuMMeTpudHble mudpel. Hndper
npocroii 3amensl. ludp Lesaps. IludpBuxenepa. AaroputMmmudpoBaHHS
RSA

1.6

Konpl, mo3Bosisitonyie 00HApY K UBATh U UCIPABIATH OIIHMOKH, BO3ZHUKAIOIINE MIPH
nepenaye aaHHbIX. PaccrosnueXsmmuura. KoaupoBanue ¢ moBTOPEHUEMOUTOB.

KoasrXsMmMmuHra

TeopeTnueckneoCHOBHIMHGOPMATUKU

2.1

JIBonyHoe  KoaupoBaHHWE. PaBHOMEpHbIE W HEPAaBHOMEPHBIC  KOJIbI.
JexoaupoBaHue cOOOIICHUH, 3aMMCAHHBIX C MMOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosued®aHo. ITocTpoeHnEeOJHO3HAYHOIEKOIUPYEMBIXKOI0B c

nmomMouibroaAcpeBa

2.2

Teopernueckne MOIXOABI K OICHKE KoiauuecTBa HHPopManuu. EnuHuIED
u3MepeHus: KonudecTBa MHpopmanuu. AnQaBUTHBIA MHOAXOA K  OICHKE
KoJinyecTBa HMHPOpManuu. 3aKkoH aJAWTUBHOCTH HHpopMmanuu. Dopmyna

Xaptinu. Unpopmanus u BepostTHocTs. Dopmyina LllenHnona
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Cucrembl cuucienus. Pa3BépHyTras 3amuch LENbIX W JPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cyucieHus. CBONCTBAa TMO3UIMOHHOM 3alHMCH YHUCIA:
KOJIMYECTBO UG B 3alKCH, MPU3HAK ACTUMOCTH YHUCIA HA OCHOBAHHE CHUCTEMBbI
CUMCIIEHUS. AJITOPUTM TEepeBo/ia LIEJI0ro Ynuciaa u3 P-muHOM cUCTeMbl CUMCIIEHUS

B JIECATUYHYIO. AJITOPUTM IepeBojia KOHEUHOU P-nyHON IpoOHM B NECATHUUHYIO.




AJNTOPUTM MEpeBOjia IEJIOTO YMCia U3 JECATUYHOM CHUCTEMBI CUUCICHHS B P-
nunyto. llepeBog KOHEYHOW JecaTWUYHOM apo6u B P-munyro. JIBomunas,
BOCBMEpUYHAs U IIECTHAAUATEPUYHAsL CUCTEMbI CUUCIICHUS, CBA3b MEXKIY HUMU.

ApI/I(l)MeTI/ILIeCKI/IeOHCpaHI/II/I B IMTO3UITMOHHBIXCUCTEMAXCUUCIICHUA
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Tpoanaﬂ YpaBHOBCHICHHAsI CUCTEMaA CYHUCIICHU. I[BOI/IIIHO—I[GCHTI/I‘IHEISI CHUCTCMa

CUHUCJICHUA

2.5

Komuposanue tekctoB. Koguposka ASCII. OnnobaiiTHeie KOgupoBKU. CTaHIapT
UNICODE. Komuposka UTF-8. Omnpenenenne uHbOpMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOILIEHUN

2.6

KoaupoBanue nzo0paxenuil. Ouenka nHGOpMalMOHHOTO 00bEMa rpapuuecKux
JAHHBIX TPU 33JaHHBIX pa3pelieHud U IIIyOuHe KOoIupoBaHMA IBeTa. L[BeTOBbIC
monenu. KomupoBanue 3Byka. OneHka HHGOPMAMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPpX 3aJaHHBIX YaCTOTC AUCKPETHU3AINU U Pa3pAaAHOCTH KOAUPOBAHUA

2.7

Anrebpa soruku. IlonsTe BbICcKa3biBaHMA. Bbicka3biBaTesbHble  (HOPMBI
(mpeaukaTsl). KBaHTOpPHI Cy111eCTBOBAaHUS M BCEOOIIIHOCTH.

Jlornueckue omnepanuu. Tabnuubl ucTUHHOCTU. Jlormueckue BBIPAKEHHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanuy HaJl MHOKECTBaAMH.
3aKkoHbBl anreOpbl JIOTMKU. OKBUBAJIECHTHBIE IPEeoOpa3oBaHUs JIOTHUECKUX
BBIpaKEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI ypPaBHEHUM.

Jlornueckue (yHKIMHA. 3aBUCHMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKUIUH OT KOJIMYECTBA apTyMEHTOB.

KanonmnueckrnepopMbLIOrH4€CKUXBBIPAKEHUI

2.8

COBepH_IeHHHe JAU3BIOHKTUBHBIC  KOHBIOHKTHUBHBIC  HOPMAJIbHBIC (bOpMLI,

AJIT'OPUTMBI UX ITOCTPOCHUA 110 Ta6n1/me HCTUHHOCTHU

2.9

Jlornueckne onemMeHTHl B cocraBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaseiii cymmarop. IloctpoeHne cxem Ha JIOTMYECKHX 3JIEMEHTax I10
3aJaHHOMY JIOTUYECKOMY BBIPAKECHMUIO.

3aHI/ICBHOTI/I‘{CCKOFOBHpa)KeHHHHOHOPquCKOﬁCXCMC

2.10

Mopnenn u monenupoBanue. lLlenn MoxaenupoBaHus. AJIEKBaTHOCTb MOJENIU
MoJeIupyeMoMy 00BEeKTY Win npoueccy. @opManu3anus IpUKIaJHbIX 3a/1a4.
[IpencraBnenue pe3yabTaToB MOJCINPOBAHUS B BUJE, YAOOHOM AJIsi BOCIIPUATHS

yesioBeKoM. ['paduueckoenpeicTaBieHUEeJaHHBIX (CXeMbl, TaOIUIbI, TPadUKH).

2.11

[IpeacraBnenne uenblIx 4YUCen B MNaMiITH KoMIbloTepa. OrpaHUYEHHOCTh
JIana3oHa 4YWCEJl MpU OrPAHUYEHUH KOJIMYECTBa paspsaoB. llepenonnenue
pa3psiiHol ceTku. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J{BOMYHBIN
JIOTIOJTHUTEbHBIN KOJI OTPULIATENIbHBIX YHCET.

[TobutoBble sormueckue omepanuu. Jlormdeckuit, apudmeTHdyeckui u

UUAKIUYECKUI CIIBUTH. udposanue




nomoInpnodouToBoonepanuu«uckrodaromee NI

2.12

[IpencraBieHue BENIECTBEHHBIX YKCEN B MaMSATH KOMIIbIOTEpA. 3Hayallas 4acTh
U TOpANOK uyucia. /[uama3oH 3HA4YeHHWI BEMIECTBEHHBIX dYHcen. [IpobGiemMbr
XpPaHEHHsS] BEUIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OrPAaHUYEHHUEM KOJIMYECTBA
paspsaoB. Brinonnenueonepanmii c BEIECTBEHHEIMUYNCIIAMH,

HaKOl'IJ'ICHI/IeOH_II/I6OKHpI/IBBILH/ICJ'IeHI/I$IX

2.13

I'padppr. OcHoBHBle MOHATHA. Bumel rpados. Ommcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpHI], CIUCKOB CMEXHOCTH. PerieHue
AITOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHaiaum3oM rpadoB (mOCTpoeHUE
ONTUMAJBFHOTO MYyTH MEXIy BepmIMHAMU Tpada, ompeaeneHue KOIMYecTBa

Ppa3INIHbIX HYTeﬁ MCXKAY BCPpIIMHAMU OPUCHTUPOBAHHOTO AIUMKINYCCKOI'O

rpaca)

2.14

HepeBbsa. bunapnoe paepeBo. JlepeBbss moucka. CrmocoObl 00Xxoma naepesa.
[IpencraBnenne apupmMeTHYECKNX BBIpOKEHHH B BUAE JAepeBa. Vcmonb3oBaHue

rpad)oB U AEPEBHEB NP ONMHCAHUN OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

2.15

JlMcKpeTHBIE UTPHI ABYX UTPOKOB C mosiHOM mHGpopmanueil. [Toctpoenne nepesa
nepebopa BapuUaHTOB, ONHMCAHUE CTPATErMH Wrpbl B TaOIMUHOW opme.

BLII/Il"prH_IHBIe U IIPOUTPBIIITHBICTIO3UITUH. BBII/IFpBIHIHBICCTpaTeFI/II/I

2.16

Cpe}ICTBa HCKYCCTBCHHOI'O MHTCJIJICKTA. I/II[GHTI/I(I)I/IKaI_II/IH " IOUCK HSO6p8.)KCHPII>i,
pacrio3HaBaHUEC JIWII. Hcnons3oBanne MCTOAOB HMCKYCCTBEHHOI'O HMHTCIIJICKTA B
06yqa101u1/1x cucremax. Mcmons3oBanne MCTOAOB UCKYCCTBCHHOI'O MHTCJJICKTA B

poboTtorexnuke. Mntepuersemeil. Heliponusiecetu

ANTOpUTMBI U IPOTPAMMHPOBAHUE

3.1

dopmanu3anus NOHATHS anroputma. MammHa TeropuHra Kak yHUBEpCaJIbHAs

MOJEJb BEIYMCICHUN

3.2

OrneHka CIOXXHOCTH BbIYMCICHUH. Bpems paboTbl M 00BEM HCHOIB3yEeMOM
naMaTH, HX 3aBUCHUMOCTh OT pa3Mepa HCXOAHbIX JaHHbIX. OleHka
ACUMNTOTUYECKOM CJIOKHOCTH aJITOPUTMOB. AJTOPUTMBI MOJUHOMHUAIBHON
cinoxkHoctu. llepebopubie anroputmbl. [IpuMepsl pa3IUYHBIX aITOPUTMOB

pelIeHus: OHOM 3a/1auu, KOTOPbIE UMEIOT Pa3INYHYIO CI0KHOCTh

3.3

Omnpenenenre BO3MOXHBIX pE3YyJbTaTOB pabOThl MPOCTEHIIMX aJITOPUTMOB
yIpaBJIEHUS! UCIOJHUTENISIMA U BBIYUCIUTENBHBIX alroputMmoB. OmnpeneneHue

HCXOOHBIX NAHHBIX, ITPHU KOTOPLIX aJITOPUTM MOKECT JaTh Tpe6yeMbII>i pe3yibTar

3.4

AJ'IFOpI/ITMBI 06pa6OTKI/I HATYpPAaJIbHBIX YHCCJI, 3allMCAHHBIX B IO3WIHWOHHBIX
CHUCTEMAaX CYHUCJIICHUA: pa36I/ICHI/Ie 3allMCu  4YHuCJla Ha OTACIBbHBIC I_[I/I(I)pbl,
HaxXOXXIACHUEC CYMMBI W TIPOU3BCACHUA III/I(bp, HAXO0XJICHHE MaKCHMaJIbHOM

(MHHUMATBHOMN) TTUQPEIL.




[IpencraBienre yucna B BHAE Habopa MPOCTBIX COMHOMHUTENEH. AJIrOpUTM
OBICTPOrO BO3BEAEHHUS B CTENEHb. [[0MCK MPOCTHIX YKCEN B 3alaHHOM JAMAINa30He

C IIOMOUIBIO AJITOpUTMA «PCHICTO SpaTocq)eHa»

3.5

MHOFOp&SpH}IHHC OCJbIC YKUCiia, 3ada4un JIIMHHOM apPI(bMeTPIKPI

3.6

SA3pik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOUUCIIEHHbIE, BEIECTBEHHbIE, CHUMBOJbHbBIC, JIOTHUECKUE. BerBneHwus.
Crnoxnsie ycnoBus. Llukisr ¢ ycnoBueMm. LIHKIBI 110 IEpeMEHHOM.

OO6paboTka naHHBIX, XpaHsAmuxcs B (ainax. TekcroBble M NBOMYHBIE (HAMIIBL.
@aiinoBble mepemMeHHble ((aitnoBele ykazatenu). Urenue u3 ¢aiina. 3amnuce B
daiin.

Pazouenue 3amaun Ha moa3anayu. [loamporpammel (mporeaypsl U QyHKITHH).

Hcnonp30BaHue CcTaHAAPTHOM OMOIMOTEKH A3bIKa IPOTPAMMHUPOBAHHUS

3.7

Pexypcusi. PexypcuBHbie mponienypsl U (pyHKiun. Mcmonb3oBanue creka Uis

OpraHu3ali PeKypCUBHBIX BBI30BOB

3.8

Uucnennele MeToAbl. TOUuHOE M MpUOIMKEHHOE pelleHus 3agaud. UucieHHoe
peleHre ypaBHEHUI C MOMOIIBI0 Mojabopa mapamerpa. UMCIEHHbIE METOJIbI
pelieHuss ypaBHEHHMi: MeToJ niepedbopa, METOA IOJOBHUHHOIO  JICJIEHUS.
[TpuOmmxk€HHOE BHIUMCIICHHE JUIMH KPHUBBIX. Bbrumcnenuwe muiomaneit ¢uryp c
MIOMOUIbI0 YUCJIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOJ TpamleIuil).
ITouckmakcumyma (MUHEMYMA)

(bYHKHHHOﬂHOﬁHepeMeHHOﬁMeTO,Z[OMHOJIOBI/IHHOFO,Z[eJIeHI/IH

3.9

O0OpaboTka  CHUMBONBHBIX  JaHHBIX.  BcTpoeHHble  QYHKIMHM  sI3bIKA
MIporpaMMHUpPOBaHUs JIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paObOTKH
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA MOSBICHUNA CHMBOJIA B CTPOKE,
pa30MeHre CTPOKM Ha CIIOBA IO MPOOENBHBIM CHMBOJIAM, TOWCK TMOJCTPOKH
BHYTpU JAHHOW CTPOKH, 3aMeHa HaWJICHHOW MOJCTPOKH Ha APYTYI CTPOKY.
['eHeparusi BceX CIIOB B HEKOTOPOM aji(aBHTE, yIOBIETBOPSIONIMX 3aJaHHBIM

orpanuueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBsl HW  IIOC/IENOBATEIILHOCTH  4YHCeNl. BperaucieHne  0000MIEHHBIX
XapaKTepUCTUK DJIEMEHTOB MacCHBa WM YMCIOBOM IOCJIEA0BATEIILHOCTH
(CcyMMBI, TIpOM3BEACHHS, CpPEAHET0 apu(PMETUYECKOro, MHHHMAIBHOTO U
MaKCHMaJbHOTO DJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBWI0). JIMHEHHBIM MOWCK 3aJaHHOTO 3HAYEHWUS B MACCHBE.
Anroput™bl pabOTBl ¢ 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OAHOMEpPHOro MaccuBa. [IpocThie METOABI COPTHPOBKH
(meTox my3bIpbKa, METOA BbIOOpa, copTUpoBKa BcTaBKamu). CopTHpOBKa
cmusiaueM. beictpass coptupoBka maccuBa (amroputMm QuickSort). J{BonuHbIi

IOUCK B OTCOPTUPOBAHHOM MACCHBC




3.11

JIBymepHble MaccuBbl (MaTpHilbl). AJNTOpUTMBL  OOpaOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHUE JBYMEPHOIO 4YHCIOBOIO MaccuBa IO 3aJaHHBIM
IIpaBWJIaM, IIOMCK 3JIEMEHTa B JABYMEPHOM MAacCHBE, BBIYHMCIECHHE MaKCHUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCUBa, IEPECTAaHOBKA CTPOK U

CTOJIOLIOB IByMEPHOT'O MacCHBa

3.12

CrnoBapu  (acconMaTWBHBIE  MAacCHBBI,  OTOOpakeHHs).  XOII-TaOJIHIIBL.

HOCTpOCHI/Ie aﬂ(i)aBI/ITHO-‘IaCTOTHOFO CJIOBaps A1 3aJaHHOT'O TCKCTa

3.13

Crexn. AHanM3 TPaBWIBHOCTH CKOOOYHOTO BBIPAXKCHHS. BbIuuciieHue
apru(METHUECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B TIOCTPHUKCHOHN popme.

Oqepem/l. Hcnonw3oBaHue oycpeaun AJisi BDEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmbl Ha Tpadax. IlocTpoeHne MHMHHUMAJIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHUPOBAHHOTO rpada. KommuecTBo pa3inuuHbIX
nyTel MeXAy BepIIMHAMU OPUEHTUPOBAHHOTO allMKINYECKOro rpada. Aaroputm

JenkcTphl

3.15

HepeBps. Peanmzanust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4YHBIE
(bunapubie) nepeBbs. IlocTpoenue aepeBa sl 33JaHHOTO apUPMETUIECKOTO
BbIpakeHus. PekypcuBHBIe alropuTMbl 00X0aa aepeBa. Mcrnonb3oBaHue creka u

odepeu i1 00Xo/a 1epeBa

3.16

JluHaMH4YecKoe MpOorpaMMHUPOBAHHUE KAaK METOJ, PEIICHMs 3a/1a4 C COXpPaHCHUEM
IIPOMEXKYTOUYHBIX PE3yJIbTaTOB. 3aJa4l, PEIIAcMbIe C IIOMOIIBIO JUHAMUUYECKOTO
[IPOrpaMMUPOBAHHUS: BbIUUCICHUE PEKYPCUBHBIX (YHKIMM, MOJCUYET KOIMYECTBA

BAapHUAaHTOB, 3ala41 OIITUMU3AalIUN

3.17

[Tonstne 00 OOBEKTHO-OPHEHTHUPOBAHHOM MporpamMmMupoBaHud. OOBEKTHl H
kiaccel. CBoiicTBa M MeTOJbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pa3zpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

WNukancynsamnus, HacleaoBaHue, NoJIuMophu3m

HNupopMalinoHHBIETEXHOIOT U

4.1

AHanu3 paHHbIX. OCHOBHBIE 3aJjaud aHalIM3a JaHHBIX: IPOrHO3MPOBAHHUE,
KiIaccuuKanus, KiIacTepu3alysi, aHaiu3 OTKIoHeHWH. [lociemoBareabHOCTH
pellleHus 3a/1ad aHamu3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA M OIEHKA
KauecTBa JaHHBIX, BbIOOp W (WJIM) TMOCTPOEHHUE MOJETH, MpeoOpa3oBaHUe
JTAHHBIX, BU3yaJH3alusl JaHHBIX, UHTEpPHpeTanusi pe3yibTatoB. [Iporpammubie
cpeactBa u MuTepHeT-cepBUCH i OOpaOOTKH W MPEACTABICHUS JTaHHBIX.

Bonpmmenanusie. MammHHOCOO0YYCHHE

4.2

AHanM3 JaHHBIX C TIOMOIINBI0 JJIEKTPOHHBIX TAONMUIl. BBIYMCIIEHHE CYMMBI,
cpenHero  apuMETHYECKOro, HauOONbUIET0  (HAMMEHbBILEro)  3HAuYCHUs

nuanazoHa. Berumcnenune KodpQuUIMEHTa KOPPETSIHUU JBYX PSIOB JaHHBIX.




[Toctpoenue ctonOuaThiX, JUHEWYATBIX W KpYroBbiX Auarpamm. Iloctpoenue
rpa¢ukoB ¢yHkuuii. [lonbop nuHMM TpeHaa, peleHue 3ajay NPOrHO3UPOBAHUSL.

Pemenue 3a1au onTUMU3aUK € TIOMOIIBIO JIEKTPOHHBIX TaOIHI]

4.3

I[I/ICKpCTI/ISaHI/Iﬂ npu MaTEMaTH4YCCKOM MOACIINPOBAHUA HCIMIPCPBIBHBIX
mpoIeCCoB. MO,I[GJ'II/IpOBaHI/IC JBHXKXCHUA. MOI[GJ'II/IpOBaHI/Ie OMOJOIHYECKUX
CHCTCM. MaremMaTu4ecKue MOACIIN B O9KOHOMUKE. BrrancaurenbHbIe
OKCIICPUMCHTBI C MOJICIIAIMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MCTO,I[
HaMMCHBIINX KBaJApaTOB. OHGHKa YHUCJIOBBIX MapaMCTPOB MOACINPYCMBIX
00BEKTOB u IIponuccCoB.

BoccTraHoBIIEHHE3aBUCHMOCTEHIIOPE3YIBTATAMIKCIIEPUMEHTA

4.4

BeposatHOcTHBIE MOJETIN. Meronsl Momnte-Kapuo. NmuranronHoe

MOJCINPOBAHUC. CHcTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/IH

4.5

Tabmunble (pensauroHHbIe) 6a3bl JaHHBIX. Tabmuia — mpeacTaBIeHue CBEACHUIN
00 omHoTHHHBIX 00OBekTax. Ilone, 3amuck. Kimrou Tabmmipl. PaboTa ¢ rorosoit
0a3oli maHHBIX. 3amoJiHeHHe Oa3bl NaHHBIX. [IoMCK, cCOpTUPOBKA W (UIBTPALIHS
JMaHHBIX. 3ampockl HAa BHIOOPKY JaHHBIX. 3alpochkl ¢ TapaMeTpaMH.
Berancisiembie 1oJist B 3aIpocax.

MHuorotabiauunbie 6a3bpl JaHHBIX. THIBI CBsA3ed Mexay Tabnuiamu. BHemHui

KJIIOY. I_IeJ'IOCTHOCTB 0a3nl JaHHBIX. 3anpocm K MHOI‘OTa6J'II/I‘IHI>IM6a3aMI[aHHBIX

4.6

TexkcroBbiii mpoueccop. CpeiacTBa mHoHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbBIE TEKCTOBBIE JOKYMEHThl. CHOCKH, OTJIaBJICHHUE.
[lpaBuna UMTHPOBAHUS HUCTOYHUKOB M odopmieHHs Oubarorpapuueckux

CCBIJIIOK
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