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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nnpopmartuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM  00pa3oBaTeNIbHOM  MpOrpaMMbl  CpPEAHEro  OOIIEero
oOpazoBanus, npeactaBieHHbx B @I'OC COO, a takxke (enepanbHoil paboueit
IPOrpaMMBbl BOCITUTAHHSI.

[Iporpamma 1o wuHpOpMaTUKe MAA€T NPEACTABICHHE O LEIAX, OOIen
cTpaTteruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpeICTBaMU
yuebHoro npeamera «MHpopmaruka» Ha yriiyOJEHHOM YPOBHE, YCTaHaBJIMBAET
o0s3aTeNnbHOe MPEeAMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHME I10 pa3jiesiaM U TeMaM Kypca, ONPEJENsieT pacipeiesieHue ero
1o kjaccaM (rogam u3yudeHus), 1aéT MpUMEpPHOE paclpe/esieHne yueOHbIX 4acoB
IO TEMAaTUYECKUM pa3jeslaM Kypca U  PEKOMEHAYyeMylo (IpUMEpHYIO)
[OCIEA0BATENbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIHMXCS.

[Iporpamma 1o nHpopMaTHKE OMPEENIIEeT KOJTMUECTBEHHbIE U KaUeCTBEHHbIE
XapaKTePUCTHKU y4eOHOro Marepuaia Iyl KaXJI0ro roja U3yuyeHus, B TOM YHUCIIE
JUISL COZIEP KATeNIbHOTO HANOJHEHUs pPa3HOro BUJA KOHTPOJA (MPOMEXYTOUHOU
aTTecTaluu oOyyarouuxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyZapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma o nHpopmMaTHKe SBISETCS
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YUYEOHBIX MporpaMM U Y4eOHHUKOB,
HOYPOYHOI'0 IUTAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTuka B cpeHem o01ieM o0pa30oBaHUU OTPAXKAET:

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

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

MEXIMCIUIUIMHAPHBIA ~ XapakTep MHPOpMATHKH ©  HWHOOPMALMOHHOU
NESATENBHOCTH.

Kypc undopmaruku 1 ypoBHsSI cpeAHEro oOero oOpa3oBaHUs SIBISETCS
3aBEPILAIOIIUM HTAllOM HEMPEPHIBHOW MOJATOTOBKM O0O0yYaroluxcsi B 00J1acTu
uHGOPMATUKUA U WH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojJep)kaHue Kypca MH()OPMATUKH YPOBHSI OCHOBHOTO OOIIEro 0oOpa3oBaHUs U
ONMBIT  TOCTOSSHHOTO  TPUMEHEHUs  HMH(OPMALHMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJIOTHM, JAa€T TEOPETUUECKOE OCMBICIEHHE, MHTEPIPETALn0 U 0000IIeHne
3TOTO OIBITA.



Pesynbrartel  yroyOn€HHOTO ypOBHS ~U3y4deHHs y4eOHOro mpeaMmera
«Mndopmarrka» OpPUEHTHUPOBAHBI Ha TMOJyYE€HHE KOMIIETEHTHOCTEH s
nocjieaywmieil npodecCUOHANbHOW JIESITEIbHOCTH KaK B paMKax JaHHOMU
IpEeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Helt o0acTsax. OHM BKITIOYAIOT B CEOSI:

OBJIAJICHUE KJIIOYEBBIMU TOHATUSIMH W 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHasg TMpeaMeTHas 00JIacTh, PaclO3HABAHHE COOTBETCTBYIOIIUX UM
MIPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3TMYHBIC MOIXO0/IbI
K U3yYCHUIO SIBJICHUM, XapaKTePHBIX JJI1 U3ydaeMOl peAMETHOM 00acTu;

YMEHHE pelaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUYECKUE 3ajiayu,
XapaKTepHbIE I HUCIIOJIb30BAHUS METOJOB W HMHCTPYMEHTapusi JaHHOU
peIMETHON 00JacTH;

HaJu4Yue TPEACTaBICHUM O JAHHOW MpPEeAMETHOM O00JIACTH KaK I€JI0CTHOM
TeOpuu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBS3SX CO CMEXHBIMU O0JaCTIMHU
3HAHHM.

B pamkax yrinyOn€HHOro ypoBHS M3y4eHHS MH(POPMATUKU OOECIIeYMBACTCS
1[eJIeHaNpaBJIeHHAs] TIOJITOTOBKa OOYYaroIIMXCsl K MPOJIOJDKEHUIO 00pa3oBaHMs B
OopraHm3anusx  NpoQecCHoHaIbHOrO0  00pa3oBaHUS MO  CHEIHUATBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C  IU(POBBIMU  TEXHOJOTHUSMH, TaKUM Kak
mporpamMMHas WHXeHepus, HHPOpMaIMOHHAs 0e30MacCHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMbl M TEXHOJOTHUU, MOOWIbHBIE CHCTEMbl U CETH, OOJIbIINE [aHHbIE U
MalllMHHOE OOYy4YeHHE, TPOMBIIUICHHBI WHTEPHET Belleld, HCKYCCTBEHHBIN
WHTEJUJIEKT, TEXHOJOTUM OECHpOBOJHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbl PACIpPE/IEIEHHOTO0 PEeecTpa, TEXHOJOTUU BUPTYAJIbHOU H
JIOTTIOJTHEHHOM peabHOCTEM.

OcHoBHas 1enb wu3yudeHus yudeOHoro mnpenmera «MHpopmarukay Ha
yrIyOJIEHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHus —  OOecCIieueHUe
JaTbHEUIIer0 pPa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocsi, €ro
TOTOBHOCTH K JKU3HU B YCJIOBHSIX Pa3BUBAIONIETOCS WH(OPMAIITMOHHOTO 00IIecTBa
Y BO3pacCTalOlleil KOHKYPEHUMU Ha pbIHKE Tpylaa. B cBA3uM ¢ 3TUM HU3ydyeHUE
nHdopmaruku B 10—11 kitaccax 10KHO 00ECIIEUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpOpMaTHKH, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

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



c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA O BIUSHUM WHOOPMAIMOHHBIX
TEXHOJIOTUA Ha KHU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMMYECKOTO, TOJUTUYECKOT0, KYJIbTYPHOTO, FOPHUIAYECKOTO, IMPUPOIHOTrO,
OPrOHOMUYECKOTO,  MEAMIMUHCKOTO M (DU3HOJOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHSATHE NMPABOBBIX U 3TUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBJICYEHHBIX B CO3JaHUE U UCIIOJIb30BaHUE
UH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(OpMaIIIK;

CO3JaHUE YCIOBHMH JJI1 Pa3BUTUS HABBIKOB Y4YEOHOM, NMPOEKTHOM, HAy4HO-
UCCJIeIOBATETLCKOM U TBOPYECKON NEATEIbHOCTH, MOTHUBAIIMHM OOYYaIOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yyebHoro npeamera «MHpopMaTukay BBIIEISIOTCS YEThIpE
TEMATUYECKHUX pa3ziena.

Paznen «llu¢gpoBasi rpaMOTHOCTH» TMOCBALIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIDYTUX DJIEMEHTOB IU(POBOTO  OKPYKEHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pabOTE B
cetu VHTepHET U HCHOJNB30BAHUIO HWHTEPHET-CEPBHUCOB, HWH(OPMAIMOHHON
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGpOPMATHKU» BKIOYAaeT B cels
NOHATUIHBIA anmapar HWHPOPMATHUKH, BOMPOCHl KOJIUPOBAHUS HH(OpMaIuHy,
u3MepeHus MHGOPMAIIMOHHOTO O00BbEMa JAHHBIX, OCHOBBI alIreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEIIUPOBAHUS.

Paznen «AaroputMbl M NPOrpaMMHPOBAHHE)» HAMPABICH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3pad0OTKy aJITOPUTMOB U OIIEHKY UX CIIOKHOCTH,
dbopMHpOBaHKE HABBIKOB peajiu3alliu MPOrpaMM Ha s3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «AHpopManmoHHBIE  TEXHOJOTMHM»  TOCBIIIEH  BOMPOCAM
npuMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJOTHHA, pPEAM30BAaHHBIX B MPHUKIATHBIX
NPOrpaMMHBIX IPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJlayax aHalIu3a
JAHHBIX, MCMOJB30BAHMIO 0a3 NAHHBIX U DSJEKTPOHHBIX TAOIUI[ JJIsl pelIeHUs
IIPUKJIAIHBIX 3a]1a4.

B mpuBenénnom nanee copepxanuu ydeOHoro mpenmera «MudopmaTrkan
KYPCHUBOM  BBIJICJICHbl  JIONIOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNIbHYIO MTporpaMmMy 0Oy4eHHs, HO MOTYT OBITh IIPEIJIOKEHBI JJIS1 U3YUEHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YUaIOIIHUMCH.

YrinyOnéHHbli ypOBEHb HW3YYeHHS HHQPOPMATUKH PEKOMEHAYETCS JUIs
TEXHOJIOTUYECKOTO  MPOQWIsi, OPHCHTHPOBAHHOTO HA  WHXCHEPHYIO U
UHOOPMAITMOHHYIO Cepbl ACATENbHOCTU. YTIYyOIEHHBIH YpPOBEHb HW3YUYEHUS
uH(pOpMaTUKK 00ECIeYUBAET: MOJATOTOBKY O00YyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEeMAIbHOCTU B 00JIacTU HMH(GOPMALMOHHBIX TEXHOJOTUH U WH)XCHEpHbIE
CHEIUATbHOCTH, Yy4YacTUE B MPOEKTHONM M HCCIENI0BATEIbCKOU JESITeIbHOCTH,
CBA3aHHOH C COBPEMEHHBIMH HAIPABICHUAMH OTpacid HH(DOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJJUMIIHAAAX U CJadue
EnnHoro rocy1apcTBEHHOTO 3K3aMeHa 1o MH(OpMaTHKE.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Tpelaesiax OJHOr0 Toja O0yuyeHus
MOKET OBITh M3MEHEHAa 1O YCMOTPEHHIO YYWTEIsl TpPH TOATOTOBKE paboueit
IPOrpaMMBbI ¥ TIOYPOYHOTO TUTAHUPOBAHHSL.

Oo0111ee yuCIIO YacoB, peKOMEHAOBAHHBIX IJIS1 U3y4YeHHs] HH(GOpMATUKU — 272
yaca: B 10 kiacce — 136 yacos (4 gaca B Henento), B 11 knacce — 136 yacos (4 yaca
B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IHu¢gposasi rpaMOTHOCTDH

TpeOoBaHug TEXHUKM O€30MaCHOCTM M TUTMEHbl Tpu paboTe C
KOMIIBIOTEPAMHU 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
oMOIIbIO IKH. KOHTpOsuIepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1oCTyn K MamsTH.

OCHOBHBIE ~ TEHAECHLUMHM  pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapamtensHble BBIYVCIICHHUS. MHoromnpoueccopHsle CUCTEMBI.
Cynepkomnbrotepbl. PacnipenenéHHbie BBIYMCIUTEIbHBIE CUCTEMBI M 00paboTKa
OonbIIMX JaHHBIX. MOOWIbHBIE LHU(PPOBBIE YCTpOWCTBA © MX pPOJb B
KOMMYHMKALMX. Bcerpoennsie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPBL.
PoboTu3npoBaHHbIe MPOU3BO/ICTBA.

IIporpamMmMHOe obecriedyeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX cucTeM. Buibl
IpOrpaMMHOro obecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHnss MOOWJIBHBIX ycTpoucTB. llapannenbHoe mNporpaMMHpOBaHUE.
CucremHoe mnporpammHoe obecreueHne. OneparMOHHbIE CUCTEMBI. Y THIIUTHIL.
HpaviBeppl  ycTpoucTB. MHCTammsiuuss W JOEUMHCTALULALUSA  IPOrPAMMHOIO
obecrieueHusl.

daitnioBbie cuctembl. [IpuHIMIBI pa3MeleHuss U UMEHOBaHuUs (GaijoB B
noJaroBpeMeHHor naMatu. [1abnoHsl 11 onucanus rpymi (haisios.

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

IIpuHIMITBEI IOCTPOEHHMSI U aIlllapaTHbIE KOMIIOHEHTH! KOMIIBIOTEPHBIX CETEH.
CeteBble potokodbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKONBI
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momompro Macok mnozcereil. CereBoe
agMUHHUCTpUpoBaHueE. [lolyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuus CBsI3U € y3iIoM ceTH. OmnpeleneHue MapuipyTa JBUKCHUS
IIAKETOB.

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



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

['ocynapcTBEHHBIE JEKTPOHHBIE CEPBUCHI U ycCiIyru. ColuanbHbIE CETH —
opraHu3anusi KOJUIGKTUBHOTO B3aWMOJCUCTBUS W oOMeHa naHHBIMH. CeTeBou
ATUKET: TpaBWia TMOBeIeHUs B KubepmpoctpaHcTBe. [Ipobiema momMHHOCTH
noryuyeHHor nH@popmaruu. OTKpBITEIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TeXHOJorui. OOImue MnpoodsieMbl 3alUThI
uadpopmaruu  u  uHbOpMarmoHHOW  Oe3omacHoctH. CpeacTBa  3aIUTHI
uH(pOpMAIIMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
nHpopManmoHHbIX cuctemax. IIpaBoBoe oOecreueHne HWHGOPMAIMOHHON
0€30IMacHOCTH.

[IpenorBpamnieHue HECAHKI[IMOHUPOBAHHOIO JOCTyTa K  JUYHOU
KOH(UICHIINATFHON WH(POPMAIIUU, XPaAHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWMJIBHBIX yCTpOHCTBax. BpemoHocHOe mporpaMmMHOe 00ecreueHne U CrocoObl
O0pb0ObI ¢ HUM. AHTHUBUPYCHBIC TporpaMmbl. OpraHu3zanus JAYHOTO apXHUBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbHast 3anura apxusa.

[udpoBanne nmanHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHIL.
[Mudper npoctoii 3amensl. [lludp [ezaps. I[ludp Bmwxenepa. Anroputm
mdpoBanus RSA.

TeopeTnueckne 0CHOBbI HHPOPMATHKH

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

HemnpepoiBHBIE W JUCKPETHBIE BEJIMYMHBI M CUTHaIBL. Heo0xonmMocTh
JUCKpeTH3aluy UHGPOPMAIlMK, NpPEeJIHA3HAUYCHHOW 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 AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenus koaudecTBa nHGopManuu. AndpaBUTHBIM MOAXOM K
OLICHKE KOJIMYeCcTBa HH(POPMALIMH.

Cucrtembl cuucieHus. Pa3BépHyTasi 3amuch IMeNbIX W JPOOHBIX YHCENT B
NO3UIIMOHHOW cucTeMe cuucieHuss. CBOICTBa MO3UIIMOHHON 3alHCH YHUCHA:
KOJIMYECTBO MUGP B 3alHUCH, MPU3HAK JACITMMOCTH YHCJa HA OCHOBAHUE CHUCTEMBI
CUHUCIICHUS. AJITOPUTM TIepeBOa 1IEJIOro Yyuciaa u3 P-uuyHON CUCTEMBbl CYUCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBOoJa KOHEUHOM P-wuHON npoOu B NECATHUHYIO.
AJITOpUTM TIEpEeBOJA LEJIOr0 4YMCIAa W3 JIECATUYHOW CUCTEMBI CUUCIIeHUs B P-
nuyHyto. IlepeBox koHewyHOU jgecsaTUUHONM npoObu B P-uunyro. JIBouuHas,
BOCbMEpPUYHAS M IIECTHAALATEPUUHAs] CUCTEMbI CUMCIICHUS, CBSI3b MEXK]Yy HUMM.



ApudmMernueckre ornepanudyd B TMO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpouyHas
YPaBHOBEIIICHHAs CUCTEMA CUUCIICHUS. JIBOUUHO-IECSITUYHASI CUCTEMA CUMCIICHUS.

KonupoBanne TtekctoB. KommpoBka ASCII. OpHoOGalTHBIE KOJIUPOBKH.
Crangaptr UNICODE. Kommposka UTF-8. Omnpenenenue wuHGOPMaIMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUA.

KomupoBanne  m3obpaxkenmit. OuneHka WHOOPMAIIMOHHOTO  00BEMa
rpaduyuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3PEIICHUH U TJIyOMHE KOJIUPOBAHUS I[BETA.
[IBeToBbie Monenu. BekropHoe komupoBaHue. Dopmathl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. OrieHka HHGOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
MIPY 3aJJaHHBIX YACTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. I[loHsTue BbicKaszbiBaHUsA. BhickasbiBaTeabHbIE (HOPMBI
(mpenukatsl). KBaHTOpPBI CyII€CTBOBAHMS M BCEOOLTHOCTH.

Jlormyeckue omneparuu. TaOmuIbl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTenbCTBO JIOTUUECKUX TOXKAECTB C MOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIorruecKkue onepanuu 1 orepaluy HaJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPeoOpa3oBaHUS JIOTUYECKHUX
BbIpaXeHUN. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHUM.

Jlornyeckue QyHKIMUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIUH OT KOJTMYECTBA apryMeHTOB. [10THBIE CHCTEMBI JIOTHYECKUX (PYHKITHMA.

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

Jlormyeckue »3JIEeMEHTBI B coOcTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaubiii cymmarop. IlocTtpoeHne cxeM Ha JOTMYECKHX BJEMEHTax I
3aJJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3aMUCh JIOTUYECKOrO BBIPAKEHUSA TI0
JIOTUYECKOU CXEME.

[IpencraBienre LENbIX 4YHCEN B MHaMATH KoMibloTepa. OTpaHHMYE€HHOCTb
Jyarna3oHa 4YuCell IPU OrPaHUYECHUH KoiuyecTBa paspsaoB. llepenonnenue
pa3psiTIHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OWUT. JIBOMYHBIM
JOTIOJTHUTEINIBHBIN KOl OTPULIATEIbHBIX YUCEIL.

[TobutoBeie Jormueckue onepauuu. Jlornueckuit, apudmMeTHdecKuil
muknaeckuii  casurd.  [lludpoBanme ¢ momomplo TOOMTOBOM — omepaiuu
«uckiroyarotiee NI .

[IpencraBieHne BEUIECTBEHHBIX YMCENI B MaMITH KOMIIbIOTEpA. 3Hayaiias
4acTh W MOPSAIOK yucia. Jluana3oH 3HaYeHUN BeleCTBEHHBIX yuceld. [IpoGiemsr
XPAaHCHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
paspsaoB. BreimosiHEHHWE ollepalui C BEIIECTBEHHBIMU YHUCJIAaMHM, HAKOIUICHUE
OIMOOK MPY BBIYUCICHUSX.



AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

OmnpeneneHre BO3MOXKHBIX Pe3yJbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
YOPABJICHUS] HCIIOTHUTENIMU U BBIYMCIUTEIBHBIX anroputMmoB. OnpexaeneHue
UCXOJHBIX JaHHBIX, IPH KOTOPHIX aJITOPUTM MOKET AaTh TPeOyeMbIil pe3yibTar.

Ortanbl pelieHus: 3ajaad Ha KommbioTepe. MHCTpyMeHTalbHBIE CpEICTBA:
TPAHCIATOP, OTIAAUYuK, mpoduiupoBuMK. KoMmmuisuus u HUHTEpHpeTanus
nporpaMm. BupTyajibHbie MalllMHBI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIIAKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX TaOmuu. Otnanousnsiid BbeiBoA. Ilomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUkM ocTaHoBa. [IpocMOTp 3HaUEHMI TEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LEJIOYUCIICHHbIE, BEILIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHe. BeTBiueHus.
Cnoxnbie  ycmoBus. Iuknel ¢ ycmoBueM. LUkl 1O MEpEMEHHOM.
B3anmo3aMeHsIeMOCTh  pa3jMYHBIX  BUJOB  [UKIOB. VHBapuant uukia.
CocraBneHue LUKIA C HCIOJB30BAHUEM 3apaHEe ONPENEIEHHOTO WHBApUAHTA
LUKIIA.

JIoKyMeHTHpOBaHUE Mporpamm. Hcnonb3oBanue KOMMEHTAapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U MHCTPYKLMU JJI M1OJIb30BATENS.

AnTopuTMBI 00pa0OTKM HATYpPaTbHBIX YMCEN, 3aMIMCAHHBIX B MO3WUIIMOHHBIX
CHUCTEMax CYHUCJICHMS: pa30HeHHe 3almucu 4Yucia Ha OTACNbHbIE HHUQPHI,
HaXOXJEHUE CYMMbl W TMpOM3BENEHUS ULU(Dp, HAXOXKIECHUE MaKCHUMaIbHOU
(MUHUMAJIBHOM ) U PBHI.

HaxosxeHne Bcex MpOCTBIX YuCeN B 3aJaHHOM auamnas3oHe. lIpencraBinenue
quciia B BUA€ HAOOpa MPOCTBIX COMHOXKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTEIICHb.

OG6paboTka JaHHBIX, XpaHsmuxcs B (aitnax. TeKCToBbIE U JBOUYHBIE (haMIIbI.
daitnioBble TIepeMeHHbIe ((ailnoBble ykazatenu). Urenwe u3 Qaitna. 3anuch B
daii.

Pa3buenune 3amaun Ha moazanayn. [loamporpaMmel (mporeaypsl U YHKITUN).
Pexypcusa. PexkypcuBHble 00bekThl ((pakranbl). PexypcuBHbie mpolueaypsl u
¢ynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKyPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHAApTHOM OUOJMOTEKM SI3bIKa MPOrPAMMHUPOBAHUS.
[lopkmtoueHne  OMOAMOTEK  MOANPOTrpaMM  CTOPOHHUX  NPOU3BOJIUTENIECH.
Moy ibHBIN NPUHITUI TOCTPOCHUS TPOTPAMM.

Uucnennble Metoapl. TouHoe U NPUOMMKEHHOE peElIeHUsS  3aJlauu.
UYuclieHHbIE METOJIbI PEUIEHUSI YPABHEHMI: METOJ nepedopa, METO/1 MOJIOBUHHOTO
nenenud. [IpuOnuk€HHOE BBIUKMCICHUE JUIMH KPUBBIX. BhlunclieHWe TmIioimaaei
buryp ¢ TOMOIIBIO YHUCIECHHBIX METOAOB (METOJ NPSIMOYTOJBHUKOB, METOJ]



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

OO0paboTka CHMBOJIBHBIX  JIaHHBIX. BcCTpoeHHble  (QYHKUHUM — A3bIKa
IPOTPAMMHUPOBAHHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IMOSBIECHUN CHMBOJIA B CTPOKE,
pa3OveHrue CTpPOKM Ha CJoBa MO MPOOETbHBIM CHUMBOJAM, MOHCK MOJCTPOKH
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWUJICHHOW IIOJCTPOKH HA JPYryI CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBel W MOCJHEIOBaTENIbHOCTH 4YHceNl. Bpruucienne 0O00OUIEHHBIX
XapaKTePUCTUK AJIEMEHTOB MAaCCHBA WJIM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BEACHUS, CPEIHEro apu(pMeTUYECKOro, MUHUMAJIbHOTO M MaKCHUMaJbHOTO
3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIUX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIM MOUCK 33JaHHOTO 3HAYEHHS B MACCHBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTbie METOIBI COPTHUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpass coptupoBka maccuBa (amroput™m QuickSort). J[BoMuYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBIE MacCuBBI (MaTpUIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHbIM ITpaBUJIaM,
MOMCK DJIEMEHTA B JIBYMEPHOM MacCUBE, BBIYHMCIIEHHE MaKCUMyMa (MUHUMYMa) U
CyMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MAacCHBA.

HNudopmanuoHHbIe TEXHOJIOTUU

TexkcroBbiii mpoueccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa MOUCKA M ABTO3aMEHBI B TEKCTOBOM
npoueccope.  McmonszoBanme  crwieil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHTsl. CHocku, oriaBiaeHue. KoiuiekTuBHas padoTra € JIOKYMEHTaMHU.
WNHCcTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Ipoueccopax. OO1auyHble CEPBUCHL.
Henosast mnepenucka. Pedepar. I[lpaBuna uuTHpOBaHUS HCTOYHHKOB U
opopmieHuss Oubnnorpapuyeckux ccbulok. OpopmiieHHEe CIHCKa JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYECKHE CpPEeACTBa BBOJA
Tekcra. CHenualu3upoOBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MAaTEMAaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kjaccudukanus, KiacTepusauus, aHaiu3 OTKIoOHeHuH. IlocinenoBarenbHOCTH
pellleHusl 3a7]a4 aHa/Iu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIETH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJlM3allvsl TaHHBIX, UHTEPIpPETALUs pe3ysbTaToB. [IporpammHbIe cpencTBa U



MHTEPHET-CEPBUCHI JJI1 00paOOTKU W TPEACTABICHUs NaHHBIX. boibiue gaHHbIE.
MammaHoe o0yuenue. HTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHaJIM3 JIaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0aull. BhIUuncleHHE CyMMBI,
cpeaHero apupMeTHIeCKOro, HanOOIbIIETO (HAMMEHBIIET0) 3HAYCHHS JUana30Ha.
Boruucnenne kosdduimenta Koppensiuu JIBYX psAa0oB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JUHEHYAThIX M KpyroBblx nuarpamm. [locTtpoeHue rpadukoB
dbyukiuit. [Togbop nuHUN TpeHIa, pEelIeHHE 3a/1a4 TPOTHO3UPOBAHUS.

UuclieHHOE peIlIeHHEe YpaBHEHUH C TIOMOIIBI0 Moa0opa mapameTpa.
Ontumuzanus Kak MOMCK HAWJIY4Ilero PeIIeHUs B 3aJaHHbIX ycioBusix. LleneBas
dbyHKIMg, orpaHuueHus. JIokampHbIE UM TJIOOQJIBHBIH MHHHMYMBI 1IE€JIEBOM
¢bynkuuu. Pemenue 3a1a4 onTUMHU3AIUU C TTOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KITACC

Teopernueckne 0CHOBbI HH(POPMATUKH

Teopetnueckne MOAXOAbI K OICHKE KOJIM4YecTBa HHGOpManuu. 3aKoH
agmutuBHOocTH uH@opManuu. Popmyna Xaptinu. Mubopmarus u BEpOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTWsl JAHHBIX C IOTEPSMH. Y MEHBIICHHE
r1yOuHBI KoJaupoBaHus 11BeTa. OCHOBHBIE Uaeu anroputmMoB cxatus JPEG, MP3.

CkopocTh mepenauyd JaHHBIX. 3aBHCUMOCTb BPEMEHHM Iepeladyd OT
UH(OPMAIMOHHOTO0 O00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpuuuHbI
BO3HMKHOBEHHUSI OMIMOOK TMpu mepenadye JAaHHbIX. Kojbl, MO3BOJSIONINE
0oOHapy>XMBaTh U HMCHPABJISATH OLIMOKH, BO3HUKAIOUIWME TMPU MEpeaade JAaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropennem 0utoB. Koasl XoMMuHra.

Cucrtembpl. KoMIOHEHTBI cucTeMbl W WX B3auMmozeicTBHe. CHUCTEMHBIH
addekrt. YnpapneHue kak nHGpopMarmoHHsIi nporecc. OOpaTHas CBA3b.

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

[IpeacraBienne pe3yabTaToOB MOJCIUPOBAHUA B BUJE, YAOOHOM s
BOCHPUATHS YeJOBEKOM. ['paduueckoe npeacTaBieHre JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe oHsTH. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MAaTpUl] CMEXHOCTH, BECOBBIX MATPUL, CIHUCKOB CMEXHOCTH. PemeHue
QITOPUTMUYECKUX 3a7[a4, CBSI3aHHBIX C aHaimu3oM TpadoB (IOCTpoeHHUe
ONTHUMAJIBHOIO TMYTU MEXJAy BepmMHaMu rpada, OmpelneseHUue KOJUYecTBa
Pa3IMYHBIX MYTEHM MEXAYy BEPIIMHAMU OpPUEHTUPOBAHHOTO ALMKIAYECKOTrO

rpada).



JlepeBbsi. bunapHoe nepeBo. [lepeBbs momcka. CrocoObl 00Xxona jepera.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHUM B BHUJE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB c ToyiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OTHCAaHUE CTPATETHH UTPHI B TAOTUIHOU (hopMe. BHIMTPHINIHBIE ¥ POUTPHITITHBIC
MO3ULINU. BBIUTPBILIHBIE CTPATErUH.

CpenctBa UCKYCCTBEHHOrO0 MHTEJUIEKTa. CepBHUCH MAIIMHHOTO IEpPEBOJIa U
pacrio3HaBaHus ycTHOM peun. KorHuTuBHbBIE cepBuUChl. VneHTUdUKaIus U Mouck
U300paxeHuu, pacrio3HaBaHUe UL, CamooOyyaromuecs CHUCTEMBI.
NckyccTBEHHBIM HMHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmoib3oBaHHE METOJIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaronux cuctemax. Mcronbp3oBaHue METOIOB
HCKYCCTBEHHOI'0 MHTeJIeKTa B poOoToTexHuke. MuTepuer Bemieit. [lepcnexkTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHE

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

OlLieHKa CII0)KHOCTH BBIUMCICHHH. Bpems paboThl B 00bEM HCIOIB3YEMOM
naMmsiTd, WX 3aBUCHUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OlleHKa
ACHUMIITOTUYECKOW CIIOKHOCTH  QITOPUTMOB. AJITCOPUTMBI  MOJMHOMHUAJIBHOU
cinoxxkHoctu. llepeOGopubie anroputmbl. I[IpuMepsl pa3nUyHBIX aITOPUTMOB
pelIeHns OJJTHOM 3a/1a4ud, KOTOPBhIE UMEIOT PA3IUYHYIO CIO0KHOCTb.

[Touck mpocTBIX YMCEN B 3aJaHHOM JMAIla30HE C IMOMOIIbI0 aJIropuTMa
«peueTo DparocheHay.

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

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

Crexku. AHamM3 NPaBUIBHOCTH CKOOOYHOTO BBHIpakKeHUsA. BrluncieHnue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOIO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3oBanue ouepeau Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO J€peBa
B3BEIICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOrO rpacda. KomudecTBo pa3inyHBIX
nyTel MEXy BEpIIMHAMU OPUEHTHPOBAHHOIO AlMKJIMYECKOro rpada. AIroputm
JIEHKCTpBL.

JlepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBOonuHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa mJig 3aJaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PeKypcuBHbBIE alropuT™Mbl o0xoja jepeBa. Vcmosib3oBaHHE CTEKa U
ouepenu Jst 00xoja AepeBa.

JluHamuyeckoe MOporpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3ajJady C
COXpaHEHUEM IPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayH, pEIIaeMble C MOMOIIbIO



JUHAMMYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHM,
OJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALIUH.

[Tonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
knaccel. CBoiicTBa M MeTOnbl 00bEeKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHAIHU3.
Pa3paboTtka 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  s3blkOB  mporpammupoBaHus.  Ilonstme o  mapaaurmax
IPOrpaMMHUPOBAHHSL.

NudopmanuoHHbIe TEXHOJIOTUU

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajayd, pa3paboTKa  MOJENW, TECTUPOBAHME  MOJEIU, KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJIEINPOBAHUS.

Jluckperuzanusi Npd MaTEMaTUYECKOM MOJEIMPOBAaHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBHKEHHS. MojaenupoBaHue  OMOJOTHMYECKHX
cucteM. MaremaTudyecKue  MOJEIM B 3KOHOMHUKE.  BpluuciautenbHble
HKCIIEPUMEHTHI C MOJEISIMHU.

O06paboTKka pe3yJbTaTOB JKCIEpUMEHTa. MeTo HauMEHBIINX KBaJApaTOB.
OueHka YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBneHue 3aBUCUMOCTEN 0 pe3yJibTaTaM SKCIIEpPUMEHTA.

Beposarnoctaeie  monmenu.  Meroaer Monrte-Kapno.  Mmuranmonnoe
MojienrpoBanue. CUCTEMbI MACCOBOTO OOCITY KHBaHHUS.

Tabnuunble (pensanuoHHBbIC) O0a3bl JaHHBIX. Tabnuila — TpeACTaBICHUE
cBeJleHnii 00 OMHOTHHHBIX 0O0BbekTax. Iloie, 3amucek. Kmrou tabaumel. Pabora ¢
roToBOM 0a30il JaHHBIX. 3amnojiHeHue Oa3bl naHHbIX. [louck, copTHpoBKa u
¢GubTpalys IaHHBIX. 3ampockl HAa BHIOOPKY JaHHBIX. 3alpoChl C MapamMeTpaMu.
Beruucnsiemsle 1oss B 3anpocax.

Mmuororabnuunbie 0a3bl  JaHHBIX. Tumbl CBA3eH Mexay TaOIUIaMU.
Buenmnuii kintou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM Oa3aM
JAHHBIX.

HNuTepuer-npuinoxenus. [louaTHE 0 cepBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHooTHsl «KIUEHT — CepBep», €€ NTOCTOMHCTBA U HeNoCTaTKU. OCHOBBI S3bIKA
HTML wu xackaanwix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemenune BeO-caifToB. Ycmyra XxocTuHTa. 3arpyska ¢aiaoB Ha CaT.

BBon m300pakeHuii C UCMONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(mdpoBbIX (PoToanmaparoB U MHUKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). ['padmueckuii pegakrop. Paspemenne. Kagpuposanue. McnpasineHnue
nepcrekTuBbl. I'mcrorpamma. Koppekimuss  ypoBHEH, KOpPpEKUHsS — IIBETa.
ObGecuBeunBanue MBETHBIX H300paxeHui. Perymb. Pabora ¢ oOnactsaMmu.
OUNbTPBL.

MHorochnoliable H300pakeHusi. TekcTtoBele ciion. Macka crnos. Kanambl.
Coxpanenue BblJeneHHONW obOnactu. [loaroToBka wiutocTpanuii Juisi BeO-CaiToB.
AHUMHPOBaHHBIE U300paAKEHUSI.

Bekropnast rpaduka. IlpumurtuBbl. HM3MeHeHue mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmmposka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBBIX H300paKEHU.

[IpyHUMNBI  MOCTPOCHUST W PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounble monenu. Marepuansl. MoAEIUpPOBAHUE HCTOYHHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosioruu (3D-nmpuntepsi). [loHsTHE 0 BUpPTyalibHOM
PEanbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE ~ pe3yJibTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBAaThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHEHTAIM{, TO3WTUBHBIX BHYTPEHHHUX
yOeXJIeHUN, COOTBETCTBYIONIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
o011ecTBa, paclIMPEHUE KU3HEHHOTO OMNbITa U ONbITa JEATEIBHOCTH B IpOLECCe
peanu3anMyd  CpeACTBaMU  y4eOHOTO TMpeAMETa OCHOBHBIX  HAIpPaBJICHHM
BOCIIUTATEJILHOU €SI TENBHOCTH.

B pesynpraTe wusydeHuss MHGOPMATHKKA HA YpPOBHE CPEAHEro OOUIEro
oOpazoBaHust y oOyuaronierocst OyayT chOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yabTaThI:

1) rpa:k1aHCKOTr0 BOCIIMTAHMS:

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

TOTOBHOCTh IPOTUBOCTOATH HWJECOJOTUU JKCTPEMH3Ma, HAlMOHAIW3MA,
KCeHO()OOUHN, JUCKPUMHUHAIIMU TI0 COIHMAJIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IPU3HAKaM B BUPTYaJbHOM MPOCTPAHCTBE;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHE K UICTOPUUYECKOMY HACIIEINI0, TOCTH>XKEHHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHNMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B 'KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

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

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHbIE BUIBI HCKYCCTBAa, B TOM YHCIE
OCHOBAHHOT'O HA UCIOIb30BAaHUU UH(POPMAIITMOHHBIX TEXHOJIOTU;

5) pu3nUecKOro BOCIMTAHMS:

chOpMUPOBAHHOCTh  3JI0pOBOrO U Oe3omacHoro  oOpaza  KHU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0PDOBbIO, B TOM YHCIE€ 3a CUET



coOmro/ieHrs TpeOoBaHUM 0E30MacHOM IKCIUTyaTalui CPeJCTB UHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

6) TPy10BOI0 BOCIIMTAHMS:

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

uHTepec K cdepam mpodeccuoHaTbHONW JIEeSITEIHbHOCTH, CBSI3aHHBIM C
uH(pOpMaTUKON, NPOrpaMMHUpPOBAHUEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHHWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux
pemieHusi, B TOM 4YHuCI€ C Y4YETOM BO3MOXXHOCTEH HMH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTIKEHHUSIM HAay4YHO-TEXHHUYECKOIO Iporpecca H
0011IeCTBEHHON MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
1 poBoil TpaHchopMaIuu MHOTHX c(ep KU3HU COBPEMEHHOTO O0IIIECTBA;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYyIIIIE.

B mporiecce nocTuxkeHusl JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpPamMMBbI
no wuHopMartnke Yy O0OYy4YarOIIUXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEJUICKT, PENoJaratonuii chOpMHUPOBAHHOCTS:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJaNTUPOBAThC K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIIOYAIOIIECH CTPEMJICHUE K JTOCTUKECHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHUE [IEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

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

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus HHPOPMATHKHM HA YPOBHE CpPETHETO OOIIEro
oOpazoBanmsi 'y oOydvaromerocs OyayT chOpMHUpPOBAaHBI MeETaNpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIC B YHHBEPCAIbHBIX yUCOHBIX JCHCTBHSX, & UMEHHO —
NO3HaBaTelIbHbIC YHUBEpCAbHBIC ydeOHBIE JACUCTBHUS, KOMMYHHKATHBHBIC
yHHUBEpCaJbHbIE y4eOHBIC NEWUCTBHUS, PETYNATUBHBIE yHHBEpPCaJbHbIE Y4YEOHBIC
JeMCTBHSI, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC yYeOHbIE 1eiCTBUA

1) 0a3o0Bble JIOrMYecKHUe AeiiCTBUSA:

CaMOCTOSITeIbHO  (popMyupoBaTh W aKTyalIM3WpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM TMPU3HAK WM OCHOBAaHHS Jii CpPaBHEHWUS,
KJaccudukanuu u 0000IeHHUS;

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

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

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

BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJIM, OIIEHUBATh PUCKH MOCJIEACTBUI AEATEIHLHOCTH;

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

pa3BUBAThH KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIQJIETh HABBIKAMHU YUEOHO-MCCIICIOBATEIILCKON M ITPOCKTHOM JIEITEIIbHOCTH,
HaBbIKAMU  pas3pelieHuss TpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITeJIbHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBJISATh PA3JWYHbIC BHUJBl JICITEIBHOCTH 110 TMOJYYECHHI0O HOBOIO
3HaHUWA, €ro HMHTEPHpEeTaIuy, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ IPU CO3JaHUU Y4YE€OHBIX U COIMATBHBIX
MIPOCKTOB;

dbopMHUpOBATH HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METOAAMU;

CTaBUTh M (OpMyIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



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

aHAIM3UPOBAaTh TIOJIYYCHHBIC B XOJ€ PEIICHHUS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIBIT;,

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

yMETh TMEPEHOCHTh 3HAHUS B IIO3HABATEIBHYIO M TPAKTHUUYECKYH 00JacTH
KU3HEAEITEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJCH, MpEJjiaraTb OPUTHHAIBHBIC TIOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nanpopmanueii:

BJIAJICTh HaBBIKAMU MOJyYCHUS WH()OPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATEIIbHO  OCYIICCTBJIATh  TIOWCK,  aHANW3, CHCTEMATH3aIlui0 U
WHTEPIPETANNIO HHPOPMAIMHA PA3TUIHBIX BUIOB U (OPM MPEACTABICHIS;

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

OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh WH(MOpPMAINH, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAITBHO-ITHYECKUM HOPMaM;

UCIIOb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3a/a4 ¢ COOJIOJICHHMEM TpeOOBaHUN SProOHOMHUKHU, TEXHUKH OE€30MacCHOCTH,
TUTHCHBI, peCypcocOepexeHus, TPaBOBBIX H OTHYECKHUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

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

KoMMyHMKATHBHbIE YHHBepPCcAJIbHbIE YueOHbIe 1eiiCTBUSA

1) oO1enme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax >KU3HHU;

pacro3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PAaclo3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallUud Hu
CMSAT4aTh KOH(QIUKTHI;

BIIQJIETh  pa3IMYHBIMU  Cloco0amMu  OOIIEHHST W B3aUMOJCIHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSIT4aTh KOH(MIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO W JIOTUYHO H3JIarath CBOK TOYKY 3PE€HUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MNPEUMYILIECTBA KOMAaHIHOW M WHIWBUIYAJIbHOU
paboTHI;

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

NPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH U
KOOPAWHUPOBATh JEUCTBUS MO HUX JOCTHKECHUIO: COCTABJATH IUIAH JCUCTBHUM,
pacrpenensaTh pojid ¢ Y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHlI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIAJa M KaXJAOT0 y4YaCTHUKA KOMAaH]bl B
o01IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKThI, OIEHWUBATh HAEH C MO3UIHUM HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe HeiCTBUSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIbHYIO ACATEIIBHOCTD, BBISABIISATH
npo0eMbl, CTaBUTh U (HOpPMYIHpPOBaTH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEeIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuupsTh paMK{ y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUH;

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

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.JIb:

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

BJAJ€Th  HABBIKAMM  IO3HABATENBbHON  pedieKCHuH KaK  OCO3HAHMS
COBEPIIAEMBIX JCWCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H



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

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX @pPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0si M IPYTrUX:

PUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TIPU aHajdu3e pe3yJbTaToB
NEeATEIIbHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mpomecce m3yueHuss kypca HHPOPMATHKH YriayOJE€HHOTO ypoBHS 6 10
Knacce oOyvaromuMucs OyAyT  JIOCTMUTHYTHI — CJEAYIOUIME  MpeIMETHBIC
pE3yJIbTaThI:

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

BJaJicHUe MeToJaMu TMoucka uHpopmauuu B ceTu HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIIO, MOIyYeHHYI0 U3 ceTu HTepHer;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TOJXy4YCHHWs] W  HAmpaBJICHHUs  HCIOJIb30BaHUSA, YMEHHE
KJIacCU(PHUIMPOBaTh 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 JaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

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

BJIaJICHWE HaBBIKAMH pPaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH MPOTPAMMHOTO oOOecreueHus MAis peuieHus ydeOHBIX 3aJad 1o
BbIOpaHHOM CHeIMaIN3alNY;

HaJIM4YUe MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM
MUpe, 0 0a30BBIX MPHUHIIMIIAX OPTAaHU3AINH U (HYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
ceTed, 00 OOMIMX MNPUHUHUIIAX pa3padOTKM M (YHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHU;



MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON O€30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEACTB IMPOTUBOJEUCTBHUSI ATUM yIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MEPCOHATBHBIX
TaHHBIX, COOII0/IeHUE TPeOOBaHHUM TEXHUKN 0€30MaCHOCTH U THTUEHBI IPU padoTe
C KOMITBIOTEPaMH U JPYTMMU KOMIIOHEHTaMH HU(GPOBOrO OKPY>KEHUS, MOHUMAHNE
IIPABOBBIX OCHOB HCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamMm, 0a3 MaHHBIX U
pabotsl B cetu MHTEepHeT;

NOHMMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMaIMK, YMEHUE ONpeNesATh HHPOPMALHUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKuX M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX HapaMeTpax IUCKPETHU3allHH,
YMEHHUE OIpEAeNATh CPEAHIOI CKOPOCTh Tepelaud JaHHBIX, OIEHUBATH
U3MEHEHHE BpPEMEHU TMepeayd Npu HU3MEHEHHH HWH(GOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEpUCTUK KaHaja CBS3H;

YMEHHUE HCIIOJIb30BaTh MPU PEUIEHUH 3a/1ad CBOKCTBA MO3ULUMOHHOW 3aIlucu
YHCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHCTEME CUHUCIICHUS
C 3aJ]laHHBIM OCHOBAaHMEM U MOCTPOCHHMS YHMCIA MO CTPOKE, COAEp Kalleil 3amuch
ATOr0 4MCia B TMO3UIMOHHOM CUCTEME CYHMCICHHMS C 3aJaHHBIM OCHOBAaHUEM,
YMEHHE BBIMONHATh apUPMETHUECKHUE OIEepalud B TO3UIHUOHHBIX CHUCTEMax
CUMCJICHHS];

yMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTMUECKUX BBIPAXKEHHUH, HMCIOIb3Ys
3aKOHBI aiareOpbhl JIOTUKM, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMaxX MO 3aJaHHOU Tabiuue
VUCTUHHOCTH, HUCCJIEN0BATh OOJACTh HCTUHHOCTH BBICKA3bIBaHMS, COAECPIKALIETO
NIEPEMEHHBIE, PEIIATH HECIIO0KHBIE JIOTHYECKUE YPABHEHUS U CUCTEMBI YPABHEHUM;

NOHUMaHuEe 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmaluu (3arnuch Yucesl B MO3UIIMOHHOW CHCTEME CUUCIEHUS, HAaXOXJECHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMaIa3oHe, 00pab0oTKa MHOTOPa3psAHBIX LEIbIX
YHUCEJl, AHAJIU3 CUMBOJIBHBIX CTPOK U APYIHX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpEeNesaTh CIO0XKHOCTh H3y4aeMbIX B Kypce Oa30BbIX aJrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MaccuBa, COpPTHUPOBKAa MaccuBa, MepeOopHbIe
AITOPUTMBI, IBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX AJITOPUTMOB
pa3HOM CII0KHOCTH ISl pELIEHUs] OJIHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOIO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIE  YIIPaBJISIOLINE
KOHCTPYKI[MM, YMEHHUE OCYILIECTBIATh AHAIN3 NPEAJOKEHHOW MPOTrPaMMBbI:
ONpENENATh PE3yabTaThl pabOThl MPOrPaMMBbI NPU 3aJaHHBIX HCXOJHBIX JAHHBIX,
ONpENENATh, NPU KAKMX HCXOJHBIX JIAHHBIX BO3MOXHO IOJYYEHHE YKa3aHHBIX



PE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMMOKE B paboTe
IporpamMmbl, GOPMYJIUPOBATH NPEJIOKEHUS 10 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
POTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yMEHHUE UCIIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI JJI aHAIIW3a, MPECTaBICHUS
U 0o0paboTkM  AaHHBIX  (BKJIIOYAs  BBIUMCICHUE  CYMMBI,  CPEIHETO
apu(pMETHIECKOTO, HAMOOJBIIETO W HAWMCHBIIETO0 3HAYCHUM, pEIICHUE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHHUs, MOAOOp JUHUW TPEHNA, PEIICHHE
3a/1a4 MPOTHO3UPOBAHUS ).

B mpouecce uzydenus kypca uHGOpPMATHKU YIrIIyOJ€HHOTO YpoBHSI 6 11
Knacce oOydaromuMucs OyAyT  JIOCTHTHYTHI — CJEAYIONIME  MpEeIMETHBIC
PE3yNIbTATHI:

YyMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIUe OIHO3HAYHOE
JEKOAUpPOBaHUE COo0OIIeHn (TpedUKCHBIE KOJbI), HCIOJNIb30BaTh MPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh M MCHPABIATH OLIMOKU MPHU Tepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIOIINI HANMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIECHUST TPH W3BECTHOM YACTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIHI
PabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI TAHHBIX;

yMEHHUE pelaTh arOpUTMHUYECKHE 3a7aud, CBA3aHHBIE C aHAIN30M rpadoB
(3a7a4M  TIOCTPOCHHMS ONTHUMAIBHOTO TIYyTH MEXAy BepmmHaMu rpada,
OTpeNeeHNsT  KOJWYECTBA  pa3IMYHBIX  MyTed  MEXIy  BepIIMHAMU
OPHEHTUPOBAHHOTO AITUKINYECKOTO Tpada), yMEHUE HCIOIB30BaTh NECPEBbs MPHU
aHaimu3e W TIOCTPOSGHWU KOJOB U JUIS TPEJCTaBICHUS apu(METUUYECKHX
BBIPKEHUI, TIPU PEIICHUH 3aJ1ay MOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIAaHHOMY aJTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMUTPHIITHYIO
CTPATETHIO UTPHI;

yMEHUE pa3pabaTeiBaTh U PEATU30BBIBATH B BHUJAEC MporpamMm 0a30BbIC
AITOPUTMBI, YMEHUE HUCIOJIb30BaTh B MpOTrpaMMax JaHHBIC PA3IUYHBIX THUIIOB C
y4€TOM OrpaHMYEHUN Ha JUANa30H MX BO3MOXKHBIX 3HAUEHHM, MPUMEHSTh MpHU
pEIICHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApH, CTEKHU, OUYepEIH, ICPEBh),
WCIIOJIb30BaTh 0a30BBIE OMEpalMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOrPaMMBI JUIsl 0OpaOOTKH YHUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh IMpHU pa3pabOTKe MporpaMm OHOIMOTEKU
MOJANPOTpaMM, 3HaTh (DYHKIIMOHAJILHBIC BO3MOXXKHOCTH HMHCTPYMEHTAIbHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHHE UCIIONIB30BaTh CPENICTBA OTIAJAKU IPOTPaMM B
cpene mporpaMMUpPOBaHUS, YMEHHE TOKYMEHTHPOBATh MPOTPAMMBI;

yMEHUE CO3/7aBaTh BeO-CTPaHUIIbI;



BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpe,
CpeACTBax co3JaHusi M PpabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC
(pensiroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3alpPOCHl B 0a3ax JAHHBIX, BHIMOJIHSIThH
COPTHUPOBKY W TOHWCK 3amuceil B 0a3e MaHHBIX, HAMOJHATHh pa3padOTaHHYI 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHE HMCTIO0JIb30BaTh KOMIIBIOTEPHO-MaTEMaTUUECKHUE MOJICIH JIJIs aHalln3a
00OBEKTOB M TMpPOIECCOB: (opMyaupoBaTh II€b MOJICTUPOBAHUS, BBITIOIHATH
aHajlu3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJCIUPOBAHUS, OLIEHUBATH
COOTBETCTBHE MOJICTTH MOJEITUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTABIAThH
pe3yabTaThl MOACIIUPOBAHUS B HATJISITHOM BHIE;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB ITUPPOBBIX TEXHOJOTHH, ITOHUMAHUE
BO3MOXHOCTEH TMHMQPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IHU(POBBIX
00pa3oBaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PaOOTHI, BO3MOXKHOCTEH U OTpaHUYCHUS
MPUMEHEHHUSI TEXHOJOTUM HMCKYCCTBEHHOT'O WHTEIJIEKTa B Pa3WYHBIX 00J1acTsX,
HAJIMYUE TIPEJCTaBICHUH O Kpyre peniaeMbiX 3a7ad MalIuHHOTO OO0Yy4YeHUS
(pacmio3HaBaHUs, KiIacCU(PUKAIUKA ¥ TPOTHO3UPOBAHUS) HAIMYUE TPEICTABICHUI
00  wucmonb3oBaHMM ~ WHGOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodecCHOHANIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbl padoThI padoTbI
pecypchl
Pasznea 1. llndposasi rpaMoTHOCTH
Komnsrorep -
YHUBEpCAIbHOE
1.1 . 6
yCTpOICTBO 00paboTKH
JTAHHBIX
[TIporpammHuoe
1.2 porp 6
obecrnieueHue
1.3 KoMnberorepHsie cetn 5
HNudpopmannonnas
1.4 opman 7 2
0€30MMacHOCTh
Uroro no pazaeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue
2.1 nH(popMaIuu B 19 2
KOMITBIOTEPE
2.2 OcHOBBI anredpbl JTOTUKU 14 1
Komnsrorepnas
23 P 7 1
apupmeTHKa
Nroro no pazaeny 40




Pa3pnen 3. AliroputMbl M IporpaMMHUpOBaHue

B
3.1 BEACHHE B 16 0.5
pOrpaMMHUPOBaHUE
319 BcnomorarenbHble g )
AITOPUTMBI
33 UucneHHbie METOABI 5 3
14 AnTOpUTMBI 00pabOTKH 5 1
' CUMBOJIIbHBIX JaHHBIX
15 Anroput™bl 06paboTKH 10 35
MacCUBOB
Hroro no pazaeny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
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 Konrpoiabusie | IIpakTnyeckue (pporsIe)
n/m | ¥ 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
Paszpnen 2. AlroputMbl ¥ IporpaMMHUpOBaHue
DneMEHTHI TEOPUU
2.1 P 6 1
aJITOPUTMOB
ANTOPUTMBI U CTPYKTYPbI
2.2 P PYIIYP 28 10
JTAHHBIX
OcHOBBI 00BEKTHO-
2.3 OPHUEHTHUPOBAHHOT O 16 4.5
IpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
KommnsrorepHo-
3.1 MaTeMaTH4eCKOe 8 2
MOJIEJTUPOBaHUE
3.2 ba3br qagHbBIxX 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

OBIIEE KOJIMYECTBO 136 36.5

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTpoibHble

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

TpeGoBaHMsI TEXHUKHT
0€30MacCHOCTH U TUTUEHBI ITPU
paboTe ¢ KOMITBIOTEPAMH 1
JPYTUMHU KOMITIOHEHTaMH
U(PPOBOTO OKPYIKEHHUSI

[TpuHLMIIBI paOOTHI
KOMIIBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM

OOMeH JaHHBIMH C TIOMOIIBIO
mH. KoHTposuiepsl BHEITHUX
YCTPOWCTB

ABTOMaTHYECKOE BBHIIIOJIHECHHE
IPOrpaMMBI IIPOIIECCOPOM

OnepaTuBHas1, MOCTOSIHHAS U
JIOJITOBPEMEHHAs TaMSATh.
KoHTposiepsl BHEITHUX
ycrpoucts. [Ipsimont joctyn k
naMsATH

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHH

[IporpammHoe obecrieueHue




KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPONCTB

CucreMHoOe NporpaMMHOE
obecneuenue. OnepannoHHbIE
CHUCTEMBI

Yrunutel. ApaiiBepsl
ycrporcts. [TapamiensHoe
IIPOrpaMMHUPOBaHUE

10

Hucramnanmsg n
JEUHCTAJUISAINS
MPOrPaMMHOTO 0OeCTIeueHUs

11

DalIoBEIC CHCTEMBI.
[TpuHIUTIEI pa3MeIeHUs 1
MMEHOBaHus (ailioB B
JIOJITOBPEMEHHOM MaMSITH.
[11a0IOHBI U1 OITUCAHMS
rpymni ¢aitnos

12

3aK0HOJATENIHLCTBO
Poccuiickoit ®enepanuu B
00JacTi MPOrpaMMHOTO
obecreyeHns U JaHHBIX

13

[IpyHIMIIBI TOCTPOCHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIbI

14

Cetp UnTepHer

15

Pasznenenue IP-cetu Ha




MOJICETH C MIOMOILLIO MAaCOK
oacerei

16

CereBoe aIMUHUCTPUPOBAHHE

17

Buael nestenbHOCTH B ceTH
Nurepuet. CepBUCHI
HHurepHera. ['ocynapcTBeHHbIE
JJIEKTPOHHBIE CEPBUCHI U
yCIIyru

18

Nudopmarnmonnas
0€30I1aCHOCTh

19

BpenonocHsie mporpaMMHOE
o0ecrieyeHre U METOIbI
00pBOBI ¢ HUM

20

[IpakTuyeckas pabora o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

21

Opranu3anys JUYHOTO apXHUBa
uHpopmanuu. PezepBHoe
konupoBanue. [laponpHas
3alUTa apXuBa

22

[[ndpoBanme naHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[TpakTuyeckas pabora no Teme
"udpoBanue JaHHBIX"

25

Wudopmanus, 1aHHbIE U
3HaHus. MHbOpMaImoHHbIe
MPOLIECCHI B IPUPOJIE, TEXHUKE
U 00LIECTBE




26

HenpepbIBHBIC U TUCKPETHBIC
BEJIMYHMHBI U CUTHAJIBI.
Heob0xomnmMocTs
JUCKpETH3aIMKi HH()OPMALIHH,
npeIHa3HaYeHHON st
XpaHeHus, mepeaadn u
00paboTKH B IIU(PPOBBIX
crucTemMax

27

JIBOoMUHOE KOJUPOBAHUE.
PaBHomepHbIe 1
HEPABHOMEPHBIE KOJBI.
JlexonupoBaHue COOOIICHHUIA,
3alMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJIOB

28

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

29

Enunauipr usmepeHust
KOJIMYECTBA HHPOPMAITHH.
AndaBUTHBINA TOAXO] K
OIICHKE KOJHUYECTBa
UHPOpMALIUU

30

CHcTeMbl CUMCIICHUS

31

IlepeBon uncen U3 ofHOU
CHCTEMBI CUUCIIEHUS B IPYIYIO

32

JIBonuHas, BOCbMEpUYHAs U
LIECTHAALATEPUYHAS CUCTEMBI
CUUCJICHHUS], CBA3b MEXKY




HHUMHN

33

I[BOI/ILIHaﬂ, BOCbMCpHUYHAA U
meCTHaAAUATCpUIHasA CUCTCMBL
CUUCJICHUSA, CBA3b MCIKIY
HUMU

34

I[BOI/ILIHH.SI, BOCbMCpHUYHAA U
meCTHaAAUATCpUIHaA CUCTCMEL
CUUCJICHUSA, CBA3b MCIKIY
HUMU

35

ApudmeTnueckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaxX
CUHMCJICHUS

36

TpouuHasi ypaBHOBEIIEHHAS
CUCTEMa CUHMCIICHUS

37

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

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koaupoBanue
HU300paKEeHHI

40

[IpakTuyeckas pabora o Teme
" luckperuzanus
rpadudeckoit napopmarmn"

41

LIBeToBBIC MOJEIH.
BekropHoe koaupoBaHue.
dopmartsl (aitiios.
Tpéxmepnas rpaduxa.
@paxkranbHas rpaduxa

42

KoaupoBanue 3Byka. OneHka




MH(GOPMaIIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX ITPH
3a/1aHHBIX YacTOTe
JMCKPETU3AINN 1
Pa3psAIHOCTH KOAUPOBAHUS

43

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

44

OCHOBBI areOpHI JIOTUKU

45

Jlornueckue oneparuu.
TabmuLsl HCTHHHOCTH

46

Jlornueckuie BbIpaKeHUsI.
Jlornyeckue TOXKIeCTBA.
Jloka3aTenbCcTBO JJOTMUECKUX
TOKECTB C IOMOIIbIO TaOIHUI]
VUCTUHHOCTH

47

[TpakTrueckas paboTa 1o Teme
«ITocTpoenue n ananus
TaOJIUL HCTUHHOCTHU B
TabJIMYHOM HpOIIECCOpe»

48

Jlornueckue onepanuu u
orepanuy HaJl MHOXKECTBaMU

49

Jlormueckue Oorcpanmu u
onepanru Ha MHOXKXCCTBAMU

50

3aKOHBI aNTeOphI JIOTHKH.
OKBUBaJICHTHBIE
npeoOpa3oBaHus JOTHUECKUX
BBIPAKCHUIN




51

Jlornueckue ypaBHEHHUs U
CHUCTEMbl YPaBHEHUI

52

Jlornueckue QyHKIUH.
3aBUCHMOCTh KOJIMYECTBA
BO3MOKHBIX JJOTHUYECKHUX
(GYHKIMI OT KOJIM4YecTBa
aprymeHToB. [lomHbie
CUCTEMBI JIOTHYECKUX

byHKIMi

53

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

54

Jlormueckue JIeMEHTHI B
COCTaBC KOMIIBIOTECPA

55

Tpurrep. Cymmarop.
MBHoropa3psIHbIil CyMMaTop

56

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

57

MI/IKpOCXCMLI U TCXHOJIOI'us
HX IIPOU3BOJACTBA

58

HpeI[CTaBJ'IeHI/Ie OCJIBIX YUCCII




B ITaMATH KOMIIBIOTEPA.
OrpaHW4YeHHOCTH JAMana3oHa
Yycell IPU OTpaHUYECHUN
KOJIMYECTBA Pa3psIoB.
[lepenonuenue pa3psiaHON
CETKH

59

be33HakoBEIC M 3HAKOBEIC
IaHHble. 3HAKOBBINA OUT.
JIBOMYHBINA JOIOIHUTEIBHBIN
KOJI OTPULIATEIbHBIX YUCEI

60

I[To6GuTOBEIE TOTHYECKHUE
onepauuu. Jlornueckui,
apupMETUIECKUNA U
IMKJINYECKUH CIBUTH

61

[udposanue ¢ noOMOIIbIO
noOUTOBOM onepanuu
«uckirouaromee NJIN»

62

[IpencraBnenue u XpaHeHUE B
aMsATH KOMIIbIOTEpA
BEILECTBEHHBIX YHCEII

63

Brimosnnenue onepauuii ¢
BELIECTBEHHBIMU YHCIIaAMHU,
HaKOIIJICHWE OIHOOK P
BBIUHCIICHUSIX

64

[TpakTuueckas pabota 1mo Teme
«3ydyenue nopaspsiHOTO
MAIIMHHOTO TPECTaBICHUS
LEJIbIX U BEIIECTBEHHBIX
quCe»




65

AHanu3 anropuTMoB

66

Oralsl peleHns 3a1a4 Ha
KOMIIBIOTEDE.
HNHcTpymeHTanbHbIE CPEACTBA:
TPaHCIIATOP, OTIAAYHUK,
PO ITUPOBIITUK

67

Cpena mporpaMMHUpOBaHHUS.
Komnuisiius u
HUHTEPIIPETAIHS IPOTPAMM.
BupryansHbie MalTuHbL.
WHuTerpupoBaHHas cpena
pa3paboTKu

68

Meroas! 0TJIa KU IPOTPaMM

69

Tunsl nepeMeHHBIX B S3bIKE
POrpaMMHUPOBAHUS

70

O6paboTka LeNbIX YUCe

71

O0paboTka BeleCTBEHHBIX
ypcesn

72

Ciyyalinble U
MICEeBAOCITyYaliHbIC YHCIIa

73

Bersnenusa. Cioxabie
YCIIOBHS

74

]_[I/IKJ'IBI C YyCJIOBUEM

75

[ukier Mo nepeMeHHOM.
BzanmozamensemocThb
Pa3IUYHBIX BUJOB IIUKJIOB

76

O6paboTka HaTypaTbHBIX
YHCETI C HCIIO0JIB30BAaHHEM




IIUKJIOB

77

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

0.5

78

I/IHBapI/IaHT OHUKIIa

79

JloxymeHnTupoBaHue
IporpaMm

80

OO0paboTka JaHHBIX,
XpaHsauxcs B (aiinax

81

Pas3Ouenne 3amaun Ha
MoA3aJdaun

82

Hcrnons3oBaHne CTaHIAPTHOU
OMOJIMOTEKH SI3BIKA
MIpOrpaMMHUPOBAHUS.
[MoaknroueHne GUOINOTEK
MOJMPOrPaMM CTOPOHHUX
MIPOU3BOJIUTENEHN

83

[MoanporpaMMel (Tipotieyps
1 (OYHKIIAH )

84

[Hoanporpammsl (poreypbl
1 (YHKIIHH)

85

[IpakTuyeckas pabora o Teme
"Pa3zpaboTtka nmoanporpamMm"

86

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




¢yuxun. Mcnonb3oBanue
CTeKa Ul OpraHu3alu
PEKYPCHUBHBIX BbI30BOB

87

[IpakTuyeckast pabora 1o Teme
"PekypcuBHbIE
HOJMPOrpaMMbl”

88

MoaynbHBINA TPUHLIAI
MIOCTPOEHUS POrPAMM

89

YuncneHHbIE METOAbI

90

[IpakTuyeckas pabora 1o Teme
«HucneHHoe penieHue
YPaBHEHUI»

91

Hcnonb3oBanue
JUACKPETU3ALMU B
BBIYHUCIUTEILHBIX 3a/1a4ax

92

[TpakTnyeckas paborta no Teme
«IpnbnmxEHHOE BEIYUCTICHHE
JUIMH KPUBBIX U IIJIOIIAEH

buryp»

93

[IpakTuueckas paboTa mo Teme
«[Tonck makcumyma
(MuHEMYMa) PyHKIUN

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPHUTMBI
00pabOTKH CUMBOJIBHBIX
CTPOK: MOICYET KOJINIECTBA
MOSIBJICHUN CUMBOJIA B CTPOKE

95

Anroput™Mel 06paboTKH




CHUMBOIJIBHBIX CTPOK:
pa3OueHne CTpOKU Ha CJI0Ba
110 IPOOEITHHBIM CUMBOJIAM

96

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

97

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

98

I'enepanus cioB B 3aJaHHOM
andasure

99

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

0.5

100

O06001éHHbBIE
XapaKTePUCTHKU MacCHBa

101

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

0.5

102

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




qHCIIOBOM MaccuBe"

103

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

0.5

104

CopTupoBKa CIUSTHHEM.
BricTpas copTupoBka MaccuBa
(amroput™ QuickSort).
[IpakTuueckas pabora o Teme
"BeIcTpas copTHpOBKaA
MmaccuBa'

0.5

105

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

0.5

106

JIByMepHBIE MacCUBBI
(MaTpuIIBl)

107

AnTOopuTMBI 00pabOTKH
MaTpHIL

108

Pemenue 3agau ananuza
JaHHBIX

109

CpencTBa TEKCTOBOTO
npoiieccopa

110

KomneroTepHas BEpcTka
TeKcTa

111

[IpakTuueckas pabora o Teme
"BépcTKa JOKYMEHTOB ¢




MaTEeMaTHNYCCKNUMHU
dbopmynamu"

112

HNuctpymeHTsI
pEeLEH3UPOBAHUS

113

[TpakTnyeckas pabora o Teme
"MHOrocTpaHu4HbIE
JIOKYMEHTHI"

114

OO6nayHble CEPBUCHI.
KonnektuBHas pabora ¢
nokymeHtamu. [IpakTrueckas
pabota o Teme
"KonnexkTuBHas pabota ¢
JOKyMeHTaMu"

0.5

115

AmBann3 ngadgeix. bosipmme
JIaHHbBIE

116

MaimnHaoe oOy4yeHue

117

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

118

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

119

[NocTpoenue rpaduxos
¢yuxuil. [IpakTuueckas
pabora o Teme "HarnsigHoe
MpeJICTaBICHUE PE3yJIbTaTOB
CTATUCTUYECKON 00pabOTKH
JTaHHBIX B BUJIE AHArpaMM
CpeICTBaMU peaaKTopa

0.5




JEKTPOHHBIX Tabnui"

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

120 1 0.5
JMHUM TPEH]A,
IPOrHO3upoBaHue"
[Ton6op napamerpa.
[IpakTuyeckas pabora o Teme
121 "YucnaeHHoe penieHue 1 0.5
YPaBHEHUH C MOMOLIBIO
noabopa mapamerpa"
OnTuMu3zanus Kak MOUCK
HAWJIYYIIEro perieHus B
3aJJaHHBIX YCJIOBHUSX.
122 [IpakTuueckas pabora o Teme 1 0.5
"Pemenue 3amau
ONTHUMHU3ALHMH C TOMOIIbIO
AJIEKTPOHHBIX TabmUIr"
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 PesepBHOE BpeMmst 1




134

PesepBHOE Bpems

135

PesepBHOE Bpems

136

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

21.5




11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne Tema ypoka KonTpoabubie | IlpakTuueckue Aara uuppoBbie
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
KomuyectBo nndopmaryn 1
2 AJITOPUTMBI CKaTUs TaHHBIX 1
Anroputm Xadpmana 1
[TpakTrueckas paboTa 1mo Teme
4 "CoxaTHe JaHHBIX C ITIOMOIILIO 1 1
anroputMa Xaddmana"
5 Anroputm LZW 1
AJTOPUTMBI CHKATHSI TAHHBIX C
norepsmu. [Ipaktuueckas
6 pabora mo Teme "CxaTtue 1 0.5
JAHHBIX C TTOTEPSIMHU
(anroput™mer JPEG, MP3)"
7 CkopocTh niepeiaun JaHHBIX 1
IToMexoycTONYMBBIEC KOJIbI 1
9 [IpakTuueckas pabora o Teme | 1
"TTomexoycToitunBbie KObI"
Cucrembl. KOMIIOHEHTBI
CUCTEMBI U X B3aUMOJCHCTBHE.
10 CucteMHbIi 3pexT. |

YnpasneHue Kak
MH(GOPMaILMOHHBIN TpOIIeCC.
OOGpartHas CBs3b




11

Mojaenu 1 MOJIETUPOBAHUE

12

I'pader

13

Pemenue 3agad ¢ IOMOIIBIO
rpadoB

14

HepeBbs

15

OCHOBBI TEOPUH UTP

16

[IpakTuueckas pabora o Teme
"TTorCK BBIMTPBILTHON
CTPAaTETUH B UT'PE C MOJTHOU
nHdopmarmen"”

17

CpeactBa HCKYCCTBEHHOTO
MHTEJUIEKTa

18

[TpakTnyeckas pabora no Teme
"CpencrBa HCKYCCTBEHHOTO
uHTEeIIeKTa"

19

dopmanuzanus MOHITUS
anroputMma. Mamuna Teropunra
KAaK YHMBEpPCAJIbHASI MOJIEb
BbryncieHui. Tesuc Yépua—
TrropuHra

20

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

21

Mammna Ilocta

22

Hopmasbhbie anropugmsl
Mapxkosa

23

AHFOpI/ITMI/I‘IeCKI/I




Hepa3pelMble 3aJaun. 3a1a4ya
octaHoBa. HeBO3MOKHOCTB
aBTOMATHUYECKOW OTIaJKU
IporpaMm

24

CI10KHOCTD BBIYUCIIEHUN

25

[Torck MPOCTHIX YHCET B
3aJ]aHHOM JTUaIa3oHe C
TIOMOIIBIO AJITOPUTMA «PELIETO
Oparochenar

26

[TpakTnyeckas pabora no Teme
"ITorck MpOCTBIX YUCEI B
3aJaHHOM Jauarmna3one"

27

MHoropa3psigHbIe LeJbIe Ynca,
3aJ1auul JJIMHHOW apu(METUKH

28

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

29

CrnoBapu (accolMaTUBHBIE
MacCHBBI, 0TOOpaXkeHus ). X1~
tabnuisl. [locTpoenue
an(aBUTHO-4aCTOTHOT'O CJIOBaps
JUISL 3a/1aHHOTO TEKCTa

30

[IpakTudeckas pabora 1o Teme
"TToctpoenue andaButHO-
YaCTOTHOTO CJIOBaps AJis
3aJJaHHOTO TeKcTa"

31

AHanu3 TekcTa Ha
€CTCCTBCHHOM S3BIKC.




Brigenenue
MOCJIENOBATEIILHOCTEN 110
mabnony. Perymspasie
BhIpaKeHHUs. HaCTOTHBIN aHATN3

32

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

33

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

34

Borurcienue apupMeTHIeCKOro
BBIPA)KEHUSI, 3aIIMCAaHHOTO B
noctuxkcHon popme

35

[IpakTuueckas paboTa mo Teme
"Beruncienue
apu(QMETUYECKOTO BBIPAKECHHUS,
3aMMCaHHOTO B MOCT(HUKCHOM

dbopme"

36

Ouepenu. Ucnonb3zoBanue
ouepenu AJi BpEMEHHOIO
XpaHeHUs JaHHBIX

37

[IpakTuueckas pabora o Teme
"Ucnonws3oBanne ouepenn"”

38

[epesbs. Peannzanus nepesa ¢
MOMOILBIO CCHLTOYHBIX
CTPYKTYp. JIBOoMuHbIE
(OuHapHbIE) 1EpEBbSI.
[Toctpoenue nepeBa mis
3aJIaHHOTO apU(METUUECKOTO
BBIPAKECHUS




39

[TpakTrueckas paboTa 1o Teme
"Hcnonb30BaHUE AEPEBBEB TSI
BBIUHCIICHHS apU(METHIECKIX
BbIpaK€HUM"

40

PexypcuBHBIE QITOPUTMBI
ob6xoma nepesa. Mcnonp3oBanue
CTeKa U o4epeu s 00Xoaa
nepena

41

PexypcuBHBIE QITOPUTMBI
o6xoma nepesa. Mcnonbp3oBanue
CTeKa U o4epeu st 00xoaa
Jepena

42

AnropuTMbI Ha Tpadax.
[TocTpoeHre MUHUMAIBHOTO
OCTOBHOTO JI€pEBA B3BEIICHHOIO
CBSI3HOTO HEOPUEHTHPOBAHHOI'O

rpada

43

O6xox rpada B riryouny. O6xo1
rpada B IIUPUHY

44

KonnuecTBO pa3anyHbIX MyTei
MEXy BEpIIUNHAMU
OPUEHTUPOBAHHOT'O
aIUKINgecKoro rpada

45

Aunroput™m JIeHKCTpBI.

46

[IpakTuyeckas pabora 1o Teme
"BeIunciIeHUE [UTHHEI
KpaT4yamIiero myTH MEKIy
BepimHamMu rpada (aaroputm
HetrikcTpsn)"




47

Anroput™m @noiga—Y opiiania

48

3aa4u, pemaeMple ¢ IOMOIIbIO
JMHAMHYECKOI O
IPOrpaMMHUPOBAHUSA:
BBIUHCJIEHHE PEKYPCUBHBIX
byHKIMMA

49

[IpakTuyeckas pabora o Teme
"BbluniciieHNe peKypCUBHBIX
(GYHKIUH C TOMOIIBIO
JUHAMHYECKOT O
nporpaMMupoBaHus”

50

3aiauu, penaeMble ¢ TOMOIIbIO
JTUHAMUYECKOTO
MPOTPaMMUPOBAHHUS: TTOACUYET
KOJINYECTBA BAPUAHTOB

51

[TpakTrueckas pabota mo Teme
"[ToacuéT KoInUYeCTBa
BapHAHTOB C TIOMOIIBIO
JTUHAMHYECKOTO
nporpaMMupoBaHus”

52

3aiauu, pellaeMble ¢ TOMOIIbIO
JTUHAMUYECKOTO
MpOrpaMMUPOBAHUS: 3a/1a4u
ONTUMU3AIINH

53

[TonsiTue o mapagurmax
nporpammupoBanus. O63op
SI3BIKOB IIPOTrPAMMUPOBAHUS

54

[TousTie 00 0OBEKTHO-
OpPUEHTUPOBAHHOM




IIPOrpaMMHUPOBaHUU

55

O0bekThI U Ki1acesl. CBOMCTBA U
METOIBI OOBLEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN
aHaIN3

57

[IpakTuueckas pabora o Teme
"Ucnonbp30BaHne TOTOBBIX
KJIACCOB B Iporpamme”

58

Pa3paboTka nporpamm Ha
OCHOBE OOBEKTHO-
OPUEHTHUPOBAHHOTO TTOAX0/IA

59

ITpakTuueckas pabora
"Pa3zpabotka mpocToit
IIPOrPaMMBbI C UCIIOJIb30BAHNEM
KJaccoB"

60

Nuxancynsanus. [Tpaktudeckas
pabota o Teme "Pa3zpaboTka
KJIacca, UCIOJb3YIOIIEro
MHKaIICYJIALNI0"

0.5

61

Hacnenosanwue. [Tomumopduzm

62

[IpakTuyeckas pabora o Teme
"PazpaboTka uepapxuu
KJ1accoB"”

63

Cpenbl ObICTPOI pa3pabOTKU
nporpamm. IIpoektuposanue
uHTEepdeiica noap30BaTEeNS

64

[IpoekTupoBanue uHTEpPeiica
MOJIb30BATEIS




65

Hcnonn30Banue roToBBIX
YIPABISIEMBIX AJIEMEHTOB JIJIst
MOCTpOEHUs HHTEepderica

66

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

67

H3ydenne BTOpOro si3bika
IPOrpaMMUpPOBaHUS

68

H3ydeHue BTOpOro si3bika
IPOrpPaMMHUPOBAHUS

69

Oranbl KOMIIBIOTEPHO-
MaTeMaTHYeCKOIo
MOJICJINPOBAHUS

70

Juckperusanus npu
MaTeMaTHYECKOM
MOJIEJTMPOBAHUH HETIPEPHIBHBIX
npoueccoB. MojenupoBanue
JIBUKECHUSI

71

[IpakTudeckas pabora 1o Teme
"MopenupoBaHue ABUKEHUS"

72

MonaenupoBaHue
OMOJIOTHYECKUX CHCTEM.
[IpakTuueckas pabora 1o Teme
"MopenupoBaHue
OMOJIOTMYECKUX cucTeEM"

0.5

73

MatemMaTudeckue MOACJIHN B
9KOHOMHUKE. BEIUHCIUTENbHBIE
OKCIICPUMCHTHBI C MOACIIAMUA




74

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

0.5

75

KoMmbroTepHoe MOETHpOBaHNE
CUCTEM YIpPaBIICHUS

76

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

77

TabmuuHbIe (pEIAIUOHHBIC)
0a3bl JaHHBIX

78

[Touck, copTupoBKa u
(GuiIbTpanus 1aHHbIX. 3alIPOCHI
Ha BBIOOPKY JIaHHBIX. 3a1IpOCHI C
napamerpamu. Beruucisemsle
T0JIS1 B 3aIIpOCcax

79

[TpakTrueckas paboTa 1o Teme
"PaboTa ¢ roroBo# 6a3oii
NAHHBIX"

80

MHoroTtabiau4Hbie 0a3b1
JIaHHBIX. THUIIBI CBSI3E€M MEXKIY
TabauaMu. BHenHui Ki1roy.
I{emocTHOCTH 0a3bl JTAHHBIX

81

[MpakTuueckast paboTa o Teme
"Pa3zpaboTka MHOTOTAOINYHON
0a3bl JTaHHBIX"

82

3ampockl K MHOTOTA0 THYHBIM
0a3aM JaHHBIX




[TpakTrueckas paboTa 1o Teme

83 "3anmpockl K MHOTOTA0 TMYHON
Oa3e maHHBIX"

S3bIK yripaBiIeHUS JaHHBIMA

84
SQL
[TpakTuueckas paboTa mo Teme

85 "VrpaBneHue JaHHBIMU C
MOMOIIBIO si3bIKa SQL"

26 Hepensiimonnsie 6a3bl JTaHHBIX.
DKCIEPTHBIC CUCTEMBI

87 WHTepHeT-npunoxenus
[TonsiTue o cepBepHOI U
KJIMEHTCKOM 4acTsIX caiura.

88 TexHOIIOrusS «KIUCHT —
cepBep», €€ NTOCTOMHCTBA U
HEIOCTaTKU

89 OcHoBbI s1361ka HTML
[IpakTuueckas pabora o Teme

90 "Co3manne TEKCTOBOM BeO-
CTpaHHUIlbI"

91 OcnoBbl a36i1ka HTML

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

93 BKJTFOYAIOIIEH

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




94

OCHOBBI KaCKaIHBIX TaOJIHI]
ctuneit (CSS)

95

[MpakTuueckast paboTa 1o Teme
"OdopmiteHre CTPaHUIIBI C
TIOMOIIBIO KaCKaIHBIX TAOJIHIY
cTuiien"

96

Cuenapuu Ha s13pike JavaScript

97

Cuenapun Ha s3bike JavaScript

98

®opmbl Ha BEO-CTpaHUIIE

99

[IpakTrueckas paboTa mo Teme
"O6paboTka naHHBIX GopM"

100

Pa3menienue BeO-caiiToB.
VYcnyra xoctuHra. 3arpyska
¢aiinoB Ha callT

101

Kanpuposanue. Ucnpasnenue
nepcnexTuBsl. [ ucrorpamma.
Koppeknuus ypoBHei,
KOppEKIIUs LIBETA.
O0ecBeynBaHNE [[BETHBIX
N300paKeHHIM

102

BBoj n3zobpaxkenuii ¢
UCTIOJIb30BaHUEM Pa3IMIHBIX
UG POBBIX YCTPOUCTB.
[TpakTnueckas pabota 1o Teme
"O6paboTka mHPPOBHIX

dbotorpaduii"

0.5

103

Perymis. PaGota ¢ obnactsamu.
OunbTpsl. [IpakTnyeckasn

0.5




pabora no Teme "Peryiib
ndpoBbIx pororpadmit”

104

MHorocnoitHbie U300pakxeHusl.
TekcToBble cinon. Macka ciios.
Kananel. Coxpanenue
BBIAEIIEHHON 001aCcTH

105

[IpakTuyeckas pabora o Teme

"MHorocoiHble n300pakeHus’'

106

[ToaroroBka WILTIOCTpAUA JJIs
BeO-caiitoB. [IpakTrueckas
pabota o Teme

" AHUMUPOBaHHbBIE
n300paxkeHus"

0.5

107

BekropHas rpaduka.
BekTopusaius pacTpoBbIX
M300paxKeHHH

108

[TpakTrueckas paboTa 1o Teme
"Bekropnas rpaguka"

109

HpI/IHHI/IHLI HOCTpOGHI/ISI nu
PEaaKTUPOBAHUS TPEXMEPHBIX
MoJieen

110

[TpakTnyeckas pabora no Teme
"CoztaHue npocThIX
TpEXMEPHBIX Mozenei"

111

Cetounbie MoJienT. 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 0 BUPTYaIBHON

116 PEAIBHOCTH U 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 BpeMst

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 G (GRS O GG [ GG [ —



135 PesepBHOE BpeMmst 1

136 PesepBHoe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 136 0 36:5







ITPOBEPAEMBIE HA EI'D 11O HHO®POPMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kox
NpoBepsieMoro
TpeOoBaHUSs

IIpoBepsiemble TpeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[loHnmMaHue OCHOBHBIX HPHUHIIMIIOB YCTpOilcTBa M (HYHKIHMOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOWMJIBHBIX KOMITBIOTEPOB; TEHCHIHHA
Pa3BUTHsI KOMIBIOTEPHBIX TEXHOJOIMH; BIIaZIeHHE HaBbIKAMHM PaOOTHI C
ONEPALMOHHBIMA CHCTEMaMH W OCHOBHBIMM BUAAMU MPOTrPAMMHOIO
o0ecnieyeHus AJs  peuieHuss ydeOHBbIX 3a7ad [0  BBIOpaHHOM

crnenyajain3anuu

1.2

Hamnume mpencraBneHnii o 0a30BBIX MNPUHLIMIIAX OpPTaHU3ALUU |

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHIMIIOB IOUCKPECTU3ALIMHU PA3JINYHBIX BUIOB

uHpopMauu

1.4

[lonumanue 06a30BBIX AITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOM
uHpOpMaMK (3alUCh YHCEN B TO3UIMOHHOW CHCTEME CUHUCICHHS,
JETUMOCTb IIEJBIX YHCEN, HAaX0XK/ICHHE BCEX MPOCTHIX YHCEN B 3aJaHHOM
nuanasoHe; o0paboTka MHOTOPA3PSAHBIX — IENBIX  YHCEN, aHaJIu3

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

1.5

3Hanue (yHKIMOHAJIBHBIE BO3MOXKHOCTH MHCTPYMEHTAIBHBIX CPEICTB

cpensl pa3paboTKu

1.6

Brnangenne OCHOBHBIMU CBEACHHSIMH O 0a3ax HaHHBIX, UX CTPYKTYpE,

cpeacTBax CoO34aHuA U pa60TBI C HUMH

1.7

IlonnMaHue BO3MOXKHOCTEH U OFpaHI/I‘lCHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'I8.CT5[X; HaJIn4uc HpCI[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHI B Pa3IUYHBIX

npodeccuoHaIbHBIX chepax

1.8

Brnagenue TeopeTHMUeCKMM ammapaToM, MO3BOJISIIOIIMM OCYIIECTBIATh
IIPEICTABICHUE 3aJJaHHOIO0 HATYpaJbHOTO YHMCJIa B Pa3iIMYHBbIX CHCTEMax
CUMCITICHHS; BBINIONHATH MPEOOpa3OBaHUS JIOTUYECKUX  BBIPAXKECHHH,
WCIIOJIb3YSl 3aKOHBI alreOphl JOTHKHU; ONpEeAeNsiaTh KpaT4alliuil myTh BO
B3BEIICHHOM Tpade M KOJMYECTBO NyTeH MexXay BepLIMHAMHU

OPHEHTUPOBAHHOT'O AlIMKINYECKOro rpaga




Ymemo

2.1

YMeHHEe HCNOIb30BATh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJENH U
aHanmu3a 00BEKTOB U IMPOLECCOB: (hOPMYyIUpPOBATh I€Tb MOJCIUPOBAHMUS,
BBIIIOJIHATh AHAJIU3 PE3YyJIbTAaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHMS;
OLICHUBATh AJICKBaTHOCTh MOJIEJIM MOJEIUPYEMOMY OOBEKTY WM

MPOLECCY; MPECTABIATh PE3YJIbTATHI MOJICTUPOBAHKS B HATJISITHOM BUE

2.2

YMenne kinaccuUIMpPOBATH OCHOBHBIE 33/laud  aHalW3a JaHHBIX
(mporHo3upoBaHue, Kiaccuukanus, KJIacTepu3alusl, aHaIu3
OTKJIOHEHMI1); MOHMMATh MOCJIEIOBATEIbHOCTh PELIECHUs 3aJlad aHajlu3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauyecTBa JTAHHBIX,
BeIOOp W (WIM) TIOCTPOCHHWE MOJEIH, TpPeoOpa3oBaHUE JaHHBIX,

BU3yaJIM3allud JaHHBIX, HHTCPIPETAIHA PC3YyJIbTATOB
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YmMenue onpenersith HHHOPMAIMOHHBIA 00hEM TEKCTOBBIX, TpaHIeCKUX
Y 3BYKOBBIX JIAHHBIX MPH 33JIaHHBIX MapaMeTpax JUCKPETU3AUU. Y MEHUE
OMpEAENATh CPEIHIOI CKOpPOCTh TMepelayd  JaHHBIX, OIICHUBATh
W3MEHEHHE BpEMEHHM TMepefauyd MpH HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX M XapaKTEPUCTUK KaHaja CBsI3U
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YMeHne CTpouTh KO/, OOECNEeYMBAIOIINK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIOI0 JUIMHY COOOIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonap30BaTh MPU PEUIEHWH 3a7ad CBOMCTBA IMO3UIMOHHOU
3alUCH YKCEN, AJITOPUTMBI MOCTPOCHUS 3alUCHU YHUCJIA B IMO3UIIMOHHOU
CHUCTEME CUHMCJICHUS C 3aJaHHbIM OCHOBaHUEM M TIOCTPOECHUS yHuCia MO
CTpPOKE, COJAEpXKalled 3amuch 3TOr0 4YHcia B TO3UIMOHHOM CHCTEME
CUMCJICHMs] C  3aJlaHHBIM  OCHOBAaHHMEM;  yMEHHE  BBITIOJIHSTH

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

2.6

YMeHHe CTpPOUTh JIOTUYECKOE BBIPAKEHHE B JAU3BIOHKTUBHOW W
KOHBIOHKTUBHOM  HOpMalbHBIX ¢opMax IO 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCIEAOBaTh OOJNACTh  HMCTUHHOCTH  BBICKAa3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, PCIIATh HECIOXKHBIC JIOTHUCCKHUEC YPAaBHCHUA

2.7

YMeHue pemarb alrOpuTMHUYECKUE 3aJaud, CBS3aHHBIE C AHAIU30M
rpadoB (3aa4ll MOCTPOEHHUS ONTHUMAJILHOTO MYTH MEXIY BEpLIMHAMHU
rpada, onpeneneHusl KOJMYECTBA PA3IUYHBIX MyTeH MEXAY BEpIIMHAMH

OPHUCHTHPOBAHHOT'O alITUKIINICCKOTO rpa(ba)

2.8

YMeHue ucnonb3oBaTh AEPEBbsl IPU aHAIU3E U NOCTPOCHUU KOAOB U JUIS
MpeacTaBiIeHus] apu(METUYECKUX BBIPAKEHUH, MPU pEUICHHH 3aaad
IIOMCKA U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO HUIPHI IO 3aJaHHOMY
aIropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETUIO

UTPBI




2.9

VYMmenune AHAJIU3UPOBAThL aAJITOPUTMBI C  HUCIIOJB30BAHUCM Ta6J'II/IH
TPACCUPOBKH; ONPCACTIATH 0e3 HCIIOJIb30BaHUS KOMIIBIOTCPA PE3YyJIbTAThI
BBIIIOJIHCHHUA HECJIOXKHBIX MPOrpaMM, BKIIHOYAOMIUX HHUKIIbI, BETBJICHUA U

IOAIIPOIrpaMMBl, ITPH 3aJaHHBIX UCXOAHBIX JaHHbBIX

2.10

YMeHue oOmpenenaTb CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
QJITOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB MAacCHUBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIE aJTOPUTMBI, JBOMYHBIM IMOMCK) U HNPUBOJUTH MPUMEPHI

HCECKOJIbKHUX aJITOPUTMOB pa3H01>'1 CJIOKHOCTHU JIA pCHICHUSA OI[HOﬁ 3aJa4du

2.11

Bnanenue yHHMBEpCAJBbHBIM SI3BIKOM TMPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTNAX JaHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCMOJIh30BaTh OCHOBHBIE
VIOPaBJISAIOMIAEe  KOHCTPYKIIMH;  YMEHHME  OCYIIECTBISATH  aHAIH3
MPENJIOKEHHOW  MPOrPaMMBL:  ONPEACTSATh  Pe3yJbTaThl  pabOTHI
MpOrpaMMbl MPHU 33JJaHHBIX UCXOJHBIX JAHHBIX; ONpPEAENATh, MIPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJyUYE€HUE YKa3aHHBIX pPe3yJbTaToB;
BBISABIIATH JaHHBIC, KOTOPBHIE MOTYT TPHUBECTH K OmuUOKe B pabdore
mporpaMMbl;  (QOpPMyIHpOBaTH  HPEUIOKEHUS MO  YIYUYIICHHIO

IporpaMMHOIO KOaa

2.12

YMeHue peanu30oBbIBaTh HA BBHIODAHHOM U HM3Y4YCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE aJITOPUTMBI 00pabOTKN YHCEII, YUCIOBBIX MTOCIIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YHWCIa B BHJAEC Habopa MPOCTHIX
COMHOKHUTENCH; HaX0XKJIEHHE MAaKCUMAJIbHOW (MHUHHUMAJIBbHOW) IHQPHI
HATypaJIbHOTO YKCJIa, 3alIMCAHHOTO B CUCTEME CUUCIICHHSI C OCHOBAaHHEM,
He mpeBbimaonmM 10; BeuHciaeHHE OOOOIIEHHBIX —XapaKTEPHCTHK
JJIEMEHTOB MAacCUBa WJIM YHCJIOBOM IOCIEAOBATEIBLHOCTU (CYyMMBI,
NPOU3BEACHUS  CPEOHEro  apuPMETHYECKOro, MHHHUMAJIBHOTO  H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY OJJIEMEHTOB MAacCHBa;, YMEHHE
UCTOJNB30BaTh B MPOTpaMMax JaHHBIE Pa3UYHBIX THIIOB C YYETOM
OTpaHUYEHHUI Ha JHMAana3oH UX BO3MOXKHBIX 3HAYEHHH, NMPUMEHATH IPH
peLIeHnH 3a1a4 CTPYKTYPHI JaHHBIX (CHHCKH, CIOBAPH, CTEKH, OYEPEIH,
JIepEBBS); IPUMEHSITh CTaHAAPTHBIE U COOCTBEHHBIC TOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTke mporpamm OHOJIMOTEKH MOANPOrpaMM; YMEHHUE HCII0JIb30BaTh

CpeacTBa OTJIAaAKU IMPpOrpamMm B CPCIAC IMMPOrpaMMUPOBAHUA

2.13

YMmenue HCII0Jb30BAaTh QJICKTPOHHBIC Ta6J'II/II_IBI JJIA aHaJIn3a,

MpeACTaBICHUST U 00pabOTKH JaHHBIX (BKJIIOYAs BHIOOP ONMTHMAaIbLHOTO




pelieHus, noadop JUHUM TpPEHJa, pelleHHe 3ajad MPOTHO3UPOBAHUSA);
YMEHUE HCIOJb30BaTh TAOMUYHBIC (peNIUOHHBIE) 0a3bl MaHHBIX H

CIIPaBOYHBIC CUCTCMBI

2.14

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

yCITyT, TUPPOBBIX 00pa30BaTEILHBIX CEPBUCOB




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

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIC TCHACHIUU PA3BUTHA KOMIIBIOTCPHBIX TCXHOJIOT Hil. HapanﬂenLHHe
BBIYUCICHUA. MHoronpoueccopHHe CHUCTCMBI. Pacnpez[enéHHble

BBIYUCITUTEIIbHBIE CUCTEMBI M 00pab0oTKa OOJIBIINUX JAaHHBIX

1.2

[IpyHUMIBI TOCTPOEHUS] W anmapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBoie mpotokonibl. Cerb WHrepuer. Anpecamuss B cetu HMHTepHer.
[Iporokomnsr creka TCP/IP. Cucrema nomenubsix uMméEH. Pa3znenenue [P-cetn Ha

MOJICETH C TOMOILBIO MacOK MOAceTeH

1.3

@aiinoBas cuctema. Ilouck B daitnoBoit cucreme. IlpuHIMNBI pa3MelieHus U
UMeHOBaHUs (ainoB B gonroBpeMeHHON mnamsatu. IllaGmoHsl s onucaHus

rpynn Qaitnon

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBHCHUMOCTh BpPEMCHU nepeaayun oT

HH(pOPMaLMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[IudpoBanne nanupix. CumMeTpudHble U HecuMMeTpuuHbie mUdpel. [nudper
npoctoii 3amensl. ludp Lesaps. Hudpp Bmwxenepa. Anroput™m mudppoBaHHS
RSA

1.6

Kopnp1, mo3Bosisitoniie 0OHapyKUBAaTh U UCTIPABIIATH OIIMOKH, BOZHUKAIOUINE MIPH
nepenaue naHHbIX. Paccrosinne Xammunra. KonupoBanue ¢ TOBTOpeHHEM OUTOB.

Kozapr Xommunra

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

JlBonyHoe  KoaupoBaHWe. PaBHOMEpHbBIE W HEPAaBHOMEPHBIC  KOJBI.
JlexoaupoBaHue COOOIICHHH, 3aITMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHre OMHO3HAYHO IEKOJUPYEMBIX KOJIOB C ITOMOILBIO

nepeBa

2.2

Teopernueckne NOAXOABI K OLEHKE KonudecTBa wuH(popmarmu. Eaunuimsi
U3MEepeHus KoiauuecTBa HHGpopMmanmMu. AsnpaBUTHBII IMOAXOJ K OIEHKE
Konu4yecTBa MHQOpMauuu. 3akoH aAJUTHBHOCTH uHpopmauuu. Popmyna

Xaptinu. Uadopmanus u BepositHocTs. @opmyia Lllennona
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Cucrembl cuucnenus. Pa3BépHyTas 3amuch ULeNbIX M JIPOOHBIX YHCET B
MO3UIIMOHHON cucTeMe cuucieHus. CBOWCTBA MO3UIIMOHHOW 3allMCH YHUCTA!
KOJIMYECTBO UG B 3aMUCH, IPU3HAK JIETMMOCTH YHCIIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIIeHUs. AJITOPUTM NIEPEBOa IIEJIOT0 YKcia U3 P-MuHOM crcTeMbl CUMCICHUS

B JIECATUYHYIO. AJITOPUTM IepeBoJia KOHEUHON P-uuHOl ApoOu B NECATUUHYIO.




AJITOPUTM TEepeBoAa LEJIOro 4YHcia M3 JAECATUYHOM CHUCTEMBbI CUUCIEHUS B P-
nuHyto. llepeBoj KOHEYHOM aecATHUHOW npobu B P-munyro. JIBomuHas,
BOCBMEpUYHAs U MIECTHAAUATEPUYHAS CUCTEMBI CUUCIICHUS, CBSA3b MEXKIY HUMHU.

ApI/I(bMeTI/I‘IeCKI/Ie OI€panyvu B IIO3UMIIUOHHBIX CUCTEMAaX CYHUCIICHHUA
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TpOI/I‘lHaH YpaBHOBCHICHHAs CUCTEMaA CHUCIICHUS. I[BOI/I‘IHO—I[CCHTI/I‘IHEIH CHUCTCMa

CUHUCJICHUA

2.5

Konuporanue tekcroB. Konuposka ASCII. OgHoOaliTHbIE KOAUPOBKU. CTaHIapT
UNICODE. Kommpoka UTF-8. Omnpenenenune wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHII

2.6

Koauposanue nzobOpaxennit. OnieHka HHPOPMAIMOHHOTO 00bEMa rpapuuecKux
JAaHHBIX MIPH 3aJaHHBIX pa3pClICHUN U FJIyGI/IHC KOAUPpOBaHHUA IBETA. HBGTOBLIG
monenu. KomupoBanue 3Byka. OueHka MH(OpMarMoOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX 4YaCTOTC AUCKPETU3AINU U pa3spAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsTne BbICKa3biBaHUMs. Bbicka3bpiBaTenbHble (HOPMBI
(npeaukatsl). KBaHTOpHI CylIeCTBOBAHUS 1 BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOauibl HMCTUHHOCTHU. Jlormueckue BBIPAKEHHUS.
Jlormueckue ToxxaecTBa. Jlornueckue onepanny 1 onepanuy Haj MHOKECTBAMH.
3aKoHBl aireOpspl JIOTMKU. OKBHUBAJECHTHBIE IPE0Opa3oBaHUS JIOTMUYECKUX
BbIpa)XeHUH. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornyeckne (GYHKIMU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIMH OT KOTMYECTBA apTyMEHTOB.

Kanonuueckue Gpopmbl TOrHUECKUX BBIPAKECHHMA

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIBHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

2.9

Jlormdeckue »SJeMEHTHI B cocTaBe KommbioTrepa. Tpurrep. Cymmarop.
MHuoropa3psansblii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKUX BJIEMEHTax I10
3a/IaHHOMY JIOTHYECKOMY BBIPQKEHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHHUS I10

JIOTUYECKOU CXEME

2.10

Mognenn u mopenuposanue. llenu MopenupoBaHus. AJIEKBaTHOCTb MOJENIU
MOJIEIpYEeMOMY 00BEKTY Min npoueccy. @opmanu3zanus NpUKIaJHbIX 3a/1a4.
[IpencraBneHue pe3yabTaToB MOJECIUPOBAHMS B BUIE, YIOOHOM JUIsl BOCIIPUSTHS

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

2.11

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

[To6uToBele JOTMYecKue omepanuu. Jlormueckuii, apudMeTHuyecKuii U

nukiuaeckuii  cnsuru. lludpoBanue ¢ MmOMOMBIO MOOUTOBOW Omepanuu




«uckimouaromee NJIN»

2.12

[IpencraBieHre BENIECTBEHHBIX YHCEN B AMSITH KOMIIBIOTEpA. 3HAYAIIASl YacTh
U TOpANOK yucia. Jlmama3oH 3HAYEHUW BEIECTBEHHBIX uucen. [IpoGiiembl
XpPaHEHHUsI BEIIECCTBEHHBIX YMCEN, CBSI3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBA
pa3psiioB. BeimosiHeHWe omepanuii ¢ BEIIECTBEHHBIMU YHCIAaMH, HaKOTUICHUE

OoImn00OK IIPU BBIYUCIICHUAX

2.13

I'padrr. OcHoBHBIe TOHATHA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MaTpHWIl, CIHCKOB CMEXKHOCTH. Pemienue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oMm rpadoB (mocTpoeHue
ONTHUMAJBHOTO MyTH MEXIy BepIIMHaMH rpada, ompeesieHne KOIMYecTBa

PA3JIUIHBIX HYTCﬁ MCXKAY BCpIIMHAMHU OPHUCHTUPOBAHHOI'O AIUMKINYCCKOI'O

rpaca)

2.14

HepeBbsa. bunapnoe nepeBo. JlepeBbss moumcka. CrmocoObl 00xoma JepeBa.
[IpencraBnenne apudMeTHIECKHX BBIpAXEHHN B BUIE AepeBa. Vcmonb3oBaHue

rpadoB U AEPEBBEB NP OMHCAHUN 0OBEKTOB U MPOIIECCOB OKPYIKAIOLIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYyX UTPOKOB ¢ MOIHON nHpopmanueii. [loctpoenue nepesa
nepebopa BapHaHTOB, OMNMCAHUE CTPAaTETMH WIPhl B TaOIW4HON (opme.

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

2.16

CpCI[CTBa HCKYCCTBCHHOI'O HWHTCIIJIICKTA. I/I,Z[CHTI/I(I)I/II(aLII/I}I 151 ITIOHUCK
H306an(CHHﬁ, paciio3HaBaHUEC JIUII. Hcnons3oBanne METOJOB HCKYCCTBCHHOI'O
MHTCIIJICKTA B 06yqa101111/1x cucremax. Mcrons3oBanne MCTOAO0B UCKYCCTBECHHOI'O

WHTEJIEKTa B podoToTexHuke. MHTepHeT Bemel. HelipoHHsle ceTu

ANTOpUTMBI U IPOrPaMMHUPOBaHKE

3.1

dopManusanus NoHATHA anropurMma. MammuHa ThIOpHHra Kak yHHMBEpCAJIbHAs

MOJEJb BBIUMCIICHUM

3.2

OrneHka CIIO)KHOCTH BbIUMCIIEHUH. Bpemsi paboTbl m 00BEM ucCHONb3yeMon
naMsiTH, HX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMNTOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTUHOMHAIBHOMN
cnoxHoctu. IlepebopHble anroput™mbl. [lpuMepsl pa3IMYHBIX aJTOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3IMYHYIO CI0XKHOCTh

3.3

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB pPAaOOTHI MPOCTEUIIMX aJTOPUTMOB
yIpaBJI€HUS] MCIIOJHUTENSIMH M BBIYHUCIUTENBHBIX alropuTtMoB. OmnpeneneHue

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

3.4

AHFOpHTMLI 06pa6OTKI/I HATypaJIbHbIX YHCCII, 3allMCAHHBIX B MO3UIIHOHHBIX
CHUCTEMaX CYHMCIICHHUA: pa36I/IeHI/IC 3alluCu YHCJla Ha OTACJIBbHBIC I_[I/I(I)pbl,
HaxXOXIACHUC CYMMBI U TIPOU3BCIACHUSA III/I(i)p, HAXOXJICHHE MAaKCHUMaJIbHOM

(MUHHMATBEHOW) UG PHIL.




[IpencraBnenue uucina B BuAe HaOOpa MPOCTBIX COMHOXKUTEIEH. AIrOpUTM
OBICTPOTrO BO3BEJICHUS B CTeNeHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C IIOMOLIBIO AJITOPpHUTMA «PCUHICTO 3paTocq)eHa»

3.5

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

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIC, JIOTUYECKUE. BeTBieHus.
Cnoxuble ycnoBusd. Lukiel ¢ ycinoBueM. [{UKIIbI O MEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHAIMXCSA B ¢aitnax. TekcToBeie U NBOMYHBIC (AIIIBL.
daiinoBble nepeMeHHble (¢ailnoBble ykazarenu). Urenue u3 Qaiina. 3anuck B
(aii.

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

Hcnonp3oBanne cTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexkypcuBHble mpouenypsl u ¢yHKuuu. Vcmonp3oBaHue cTeka JUIs

OpraHU3alK PEKYPCUBHBIX BBI30BOB

3.8

Uucnennsle Metoabl. TouHoe M NpUOMMKEHHOE pelieHus 3anaud. UucieHHoe
peleHre ypaBHEHHI C MOMOIIbI0 Moadopa mapaMeTpa. YuclieHHbIE METOMbI
pelieHusl ypaBHEHMi: MeToJ mnepebopa, MeETOJ| IOJIOBUHHOTO JICJIEHUS.
[IpubnmxE€HHOE BBIUMCIIEHHUE JUIMH KpUBBIX. Bhruucienue romanei ¢uryp c
MIOMOLUIBIO0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIBHUKOB, METOJ TpamleIuii).
IMouck wmakcumyma (MUHUMYMa) (YHKIHM OJHOM TEPEeMEHHOW METOJIOM

IIOJIOBUHHOT'O ACJICHUA

3.9

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

orpannueHusM. [Ipeobpa3oBanue unciia B CHMBOJIBHYIO CTPOKY W 00paTHO

3.10

MaccuBel HW  MOCJIEIOBATEILHOCTH  4YHMCEl. BelunciaeHne  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IOCJIEI0BATEIbHOCTH
(CyMMBI, TpPOU3BEACHHS, CPEIHEr0 apu(PMETHUECKOro, MHUHUMAIBHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCIIOBHWIO). JIMHEWHBIA TOMCK 3aJlaHHOTO 3HAYCHHsI B MACCHBE.
ANTOpUTMBI PAa0OOTHI C JJIEMEHTaMH MAacCHBa C OIHOKPATHBIM ITPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJAHOMEPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(mMeton my3bIppKa, METOHX BBIOOpa, COPTHPOBKA BcTaBkaMu). CopTHpOBKa
cmusinueM. breictpast coptupoBka maccuBa (amroput™ QuickSort). J{BonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHUBC




3.11

JIBymepHble MaccuBbl (MAaTpulbl). AJTOpUTMBI O0pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCIOBOLO MacCuBa IO 3aJaHHBIM
IIpaBWIaM, IOUCK 3JIEMEHTA B JIBYMEPHOM MAaCCHUBE, BBIYMCIIEHUE MAaKCUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U

CTOJIOLIOB ABYyMEPHOT'O MaccuBa

3.12

CrmoBapu  (acconMaTMBHBICE  MAacCHUBBI,  OTOOpa)keHHWs).  XOII-TaOJIHIIBL.

HOCTpO@HI/Ie aJ'I(i)aBI/ITHO-‘-IaCTOTHOFO CJIOBapsd AJ1Ad 3aJaHHOT'O TCKCTA

3.13

Crexkn. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO BBIpXKCHHSA. Bbramcienne
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 MHHMMAaIbHOTO OCTOBHOTO JepeBa
B3BEIIICEHHOTO CBS3HOTO HEOPHUEHTHPOBaHHOTO rpada. KommuecTBO pa3nuyHBIX
MyTe MeX Ay BepIIMHAMU OPUEHTHPOBAHHOTO allMKINYEeCKOro rpada. AIroputm

Jenkerpol

3.15

HepeBps. Peanmusanus aepeBa ¢ MOMONIIBIO CCBUIOYHBIX CTPYKTYyp. JlBOM4YHBIE
(Ounapueie) nepeBbsi. [locTpoeHue nepeBa I 3aJaHHOTO apU(pMETUUECKOTO
BbIpakeHus. PekypcuBHbIE anropuTMbl 00xona JepeBa. Mcnoab3oBaHue cTeka u

odepeau it 00xoaa iepeBa

3.16

JluHaMuyeckoe NporpaMMHUpPOBAaHUE KaK METOJ pELICHUsA 3a4a4 C COXpPaHCHUEM
IIPOMEXYTOYHBIX PE3yJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (PYHKIMMN, MOACUET KOJIUUECTBA

BapUaHTOB, 3a/la41 ONITUMU3AlIUN

3.17

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

WHukancynsuus, HacieoBaHue, NoJauMophu3m

NudopmanoHHble TEXHOIOTUN

4.1

Ananu3 naHHbeiX. OCHOBHBIE 3a/laydl aHaiM3a JaHHBIX: MPOTHO3WPOBAHHUE,
Kimaccuukanus, KiacTepus3alus, aHaiu3 OTKIOHeHWH. [locnemoBareabHOCTH
pelIeHus 3a/1a4 aHaau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BBIOOp M (MJIM) TOCTPOCHHME MOJAENH, Mpeodpa3oBaHUe
JaHHBIX, BU3yalH3als JaHHBIX, MHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpeactBa u VIHTepHET-cepBUCHI UIsi OOpaOOTKM M TPEICTABICHUS JTAHHBIX.

Bonpimne nannpie. MamuaHOe 00yueHue

4.2

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

nuarna3ona. Berauciienne kol (uUIlMEeHTa KOPPENSIIHHA JBYX PSIOB JTaHHBIX.




[locTpoenue cronOuaThiX, JIMHEHYATHIX M KPYroBbIx auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lonbop nMHUM TpeHIa, pelleHue 3aa4u NPOrHO3UPOBAHUSL.

Pemenne 3aaa4 ONITUMH3AWH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

I[I/ICerTI/ISaHI/IH npu MaAaTeMaTH4YCCKOM MOACIINPOBAHUUN HCIMIPCPBIBHBIX
IponuccCoB. MOI[eJ'II/IpOBaHI/IC JABMOKCHUA. MO,Z[GJIHpOBaHI/Ie OMOJIOIHYECKUX
CHUCTCM. MaremMaTHudecKue MOICIHN B O9KOHOMUKE. BrerancaurenbHbIC
OKCIICPUMCHTBI C MOJICIISIMU. O6pa60TI<a PE3YyJIbTATOB SKCIICPUMCHTA. MCTO,I[
HaMMCHBIINX KBaJApaTOB. OIICHKa YHUCIOBBIX IApaMETPOB MOACIUPYCEMBIX
00BEKTOB U IIpouccCCoB. BoccranoBnenne 3aBUCHMOCTEH 10 pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

BeposTHOCTHBIE MOJENH. Meronsl Momnte-Kapio. NmuranronHnoe

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

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabyMIa — MpeICTaBIeHue CBEACHHUI
00 omHOTHIHBIX OOBbekTaX. Iloine, 3ammch. Kimrou Tabmwmiel. PaGoTta ¢ roToBoit
0a30ii maHHBIX. 3amoigHeHue 0a3bl gaHHBIX. [loMcK, copTHpOBKA W (UIBTPALIHS
JaHHBIX. 3ampochkl Ha BBIOOPKY JAHHBIX. 3ampochl € TapaMeTpaMH.
BrrauciisieMbie 1MoJist B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBI cBsi3ed Mexay Tabmunamu. BHemHuit

kiro4. LlemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbBIE TEKCTOBBIE TOKYMEHTBI. CHOCKH, OTJIaBICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U oOdopMileHUs Oubarorpapuueckux

CCBIJIIOK




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

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






