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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
obmiero oopazoBanus pazpadorana Ha ocHoBe DPII mo nudpopmaruke mis 10 — 11
KJIACCOB YIITyOJIEHHOTO YPOBHS U Ha OCHOBE TPEOOBAaHUMN K pe3ysIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl  CpeAHEro o0Iiero ooOpazoBaHus,
npeacrasieHHbix B GI'OC COO, a Takxke ¢enepaibHON pabodeil mporpaMMbl
BOCITUTAHUSI.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBICHUE O IEJIsIX, 001Iel CTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUIXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«Mapopmatukay Ha yriIyOJEHHOM YpOBHE, YCTAHABIMBAET O00S3aTEIbHOE
MPEAMETHOE COJIEPKAHUE, TPEAYCMATPUBAET €r0 CTPYKTYPHUPOBAHUE MO pa3jeiaaM
U TeMaM Kypca, OTNpeJelisieT pachpeiesieHne ero mno kiaccam (rojgamM HU3y4deHus),
TAET TPUMEPHOE paclpeesieHue y4eOHBIX 4YacoOB 0 TEMAaTUYECKUM pas3fesam
Kypca U PEKOMEHAYeMYIO (IPHUMEPHYIO) MOCIEHOBATENIbHOCTh UX H3YYEHUS C
y96TOM MEXKIPEAMETHBIX W BHYTPHUIPEIAMETHBIX CBS3CH, JIOTMKA Y4eOHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXCsl.

[Iporpamma o nHGOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAUYECTBEHHBIC
XapaKTEPUCTUKU y4eOHOro Marepuaia JiJisl KaxJoro roja U3y4eHusi, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMNOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX paoor,
rocyapCTBEHHON UTOTOBOM arTectaiuu). [Iporpamma no nHbopMaTHKe sSBISETCS
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4e€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTETIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yarolieu
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOXKHOCTH aBTOMAaTHU3aIMH WH()OPMAITMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTM  NpPUMEHEHUs]  UHPOPMATUKH, TIPEXKIE  BCETO
UH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAIMOHHOM
JEATEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeaHEro o0Iero o0pa3oBaHUs SIBIISAETCS
3aBEpILIAIOIIUM HTAllOM HEMPEPHIBHOM MOJATOTOBKH OOydYarouuxcsi B 00JacTu
uHDOpMATUKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCs
Ha Cojiep)KaHue Kypca WH()OPMATHUKKA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpEeTaluio U 0000IIeHre
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJYyYEHHE KOMIIETEHTHOCTEH s
nocieaywneil npoPecCUOHATIBHOW  JIEITENIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOHUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HaBaHHE COOTBETCTBYIOIIMX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapakTEepHbIE ISl HCIOJIb30BAHMS METOJAOB W HWHCTPYMEHTapus JTaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpPEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI M3y4deHUs MH(OpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TOJITOTOBKA OOYYAIOIIMXCS K MPOJIOJKEHHIO 00pa3oBaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOMJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0Yy4Y€HUE, TMPOMBIIIJICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEAEIEHHOIO PEECTPa, TEXHOJOTWH BHUPTYAIbHOU H
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydJaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX Pa3BUBAOIIErocsi MH(OPMALMOHHOTO 00IIeCcTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u C 3TUM H3yyeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTuKkd, WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOT0,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pacClpoCTpaHeHHe HH(OpMAIUY;

CO37laHME YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuyeOHoro mpeamera «MH(popmMaTuka» BBIACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd HHTEepHET W WCIHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, WHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHUS.

Paznen «AJaropurmbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npUMeHEeHUsT WH(GOPMAIIMOHHBIX TEXHOJIOTHUM, pPEaTM30BaHHBIX B MPUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajayax aHaiau3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJIA pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B nmpuBenénnom nanee coaepxanuu ydeOHoro mpenmera «MupopmaTukar
KYPCUBOM BBIJICJICHBI JIOTIOJTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEITHLHYIO
nporpaMMmy OOy4eHHSI, HO MOTYT OBbITh MPEIJIOKEHBI JJII MU3YYEHHUS OTICIbHBIM
MOTHBHUPOBAHHBIM U CITOCOOHBIM O0YJarOIIAMCS.

YrnyOnéHHpld  ypOBeHb U3Y4YCHHUST HH(DOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyONEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKU 00ECIEeYMBAET: MOATOTOBKY O0YyYarolUXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTHA W WH)XCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJMMIIHAIaX U cIaue
EnnHOTO TOCYIapCTBEHHOTO 3K3aMeHa 10 HHPOpMaTHKE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpefesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
IPOrpaMMBbI U TTIOYPOUYHOTO TIJIAHUPOBAHUSL.

OO11ee YKnCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacos (4 yaca B Hefiento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

TpeboBaHMsI TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTyII K mamsTH.

OCHOBHBIE ~ TEHICHIMHM  pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannensHblie BIuMcaeHus. MHoromnpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHHble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOuibHbIE TH(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3HpOBaHHBIE IPOU3BOCTBA.

[TporpaMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpocTB. IlapamnenbHoe mNporpaMMUpOBaHUE.
CucremHoe mnporpamMmHoe obecriedeHue. OrnepalliOHHbIE CHUCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHon namatu. [llabnonsl 11t onucanus rpyni (aisos.

[TporpamMmmMHoe obecnieuenue. JInieH3upoBaHUE MPOrPAMMHOI0 OOeCieueHus
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIIMBaeMasi 3aKOHOJATEIbCTBOM
Poccuiickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKO0IIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanuuusi CBA3M C y3J0M ceTu. OmnpenerneHre MaplipyTa JIBUKEHHS
MTaKETOB.

Bunet  npestenbHoctm B cetu  HMutepHer.  CepBucel  MHTepHera.
["eonndopmalmonsbie CUCTEMBI. [ €0I0KaIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCHI M yCIyrd. CoOLMaIbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbIThIE 00pa30BaTeNIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMUYECKHE YTPO3bl, CBS3aHHBIE C HCIOJb30BaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJorui. OO1ue mpoodsieMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecrneuenre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(UIEeHIIMAbHON HH(POpMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 00€CreueHue U CIocOoObl
OOpbObI ¢ HUM. AHTHUBUPYCHBIE MporpaMmmbl. OpraHuzanus JUYHOTO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[Mudper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBLI HHPOPMATHKHU

Nudopmarusi, nanusie u 3HaHudA. MHDOpMalMOHHBIE MPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IIU(PPOBBIX CHCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. Enunuiiel uaMepenus: koaudectBa uHbopmaiuu. AndaBUTHBIA MOAXO K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOa LEJI0ro ynciaa u3 P-u4HON cucTeMbl CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B IECSITHUHYIO.
AJITOPUTM MIEPEBO/IA LIEJIOT0 YKHCIIA U3 IECATUYHOMN CUCTEMbI CUMCIICHUS B P-UUHY10.
[lepeBoa KOHEUHOMU necSITHYHON MpoOu B P-nunyro. JIBom4Hasi, BOCbMEpUYHAs U
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTndeckue



Onepalry B MO3MIMOHHBIX CUCTEMAax CUMCICHHS. TpowdHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgHoGaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MPHU 3aJIaHHBIX pa3penieHUH U TITyOnHe KOJUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanue. @opmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOiauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IMI HICTUHHOCTU. JIOrH4ecKue onepanuy U ONepaluyi HaJl MHOKECTBaAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIIUN OT KOJIMYEeCTBA apryMeHTOB. [10HBIE CUCTEMBI JIOTHYECKUX (PYHKIIHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTD
JVana3oHa 4YuCel NpH OrpaHWYEHWH KoJinuecTBa paspsanoB. llepenosHeHue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHME omnepanuii ¢ BEUNIECTBEHHBIMU YHUCIAMH, HAKOIUICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpexaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TPEOYyEMbIN pe3yJIbTarT.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccMpoBOUYHBIX Tabiuu. Otianoussiii BeiBox. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1mo nepeMeHHOR. B3ammo3aMeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIUKJIA.

JloxymenTHpoBanue nporpamm. Mcnons3oBanne kommeHnTapues. [loaroroska
OMHCAHMS MPOTPAMMbl U UHCTPYKILIMH JJIs1 TOJIb30BATEIS.

AAroput™Mbl 00pabOTKU HATYpaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMax CYHMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTACNbHbIE IUQPBHI,
HaxXOXXJEHUE CYMMbl U TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juaria3oHe. [IpencraBinenue
quciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHALUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailibl.
daitnoBeie nepeMeHHbIe ((pailoBbie ykazaTenu). Ytenue u3 gaina. 3anuce B Qaiii.

Pazbuenue 3amaun Ha moazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBnbie 00bekThl ((hpakransi). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OUOIMOTEKH fA3bIKa MPOTPAMMUPOBAHUS.
[MoaxatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE U TPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. BhruucieHue miomaaeit uryp c
NOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMH OJHOM MEpPEeMEHHONM METOAOM
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMHM — s3BIKA
IPOTrPaAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpHU
JIAHHOW CTPOKH, 3aME€HA HalICHHOW MOJICTPOKH Ha JIPYTYIO CTPOKY. [ 'eHeparus Bcex
CIIOB B HEKOTOPOM ai(aBuTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBka ofHOMEpHOTro MaccuBa. [IpocTeie METOBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 3a/IaHHBIM IIPABUJIAM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAacCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PenmaktupoBanune u ¢opmatupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuiel.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBieHue. KosuiekTuBHas palboTa ¢ JOKYMEHTaMH.
HMHCTpyMEHTBI peLieH3UpOBaHusl B TEKCTOBBIX Ipoueccopax. OO1auHble CEPBUCHI.
HenoBas nepenucka. Pedepart. [IpaBuna muTupoBaHust HCTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmiieHUe CIUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHMYECKHME CpEACTBAa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupuKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. I[locnegoBarenbHOCTH
pelieHus 3aa4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BHU3YyaJM3alisl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammHeie cpencTBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U MpelCTaBIeHUs JaHHBIX. bombline naHHbIE.
Mamnnnoe o6y4yenue. HTeNneKkTyanbHbIi aHaau3 JaHHBIX.



AHanmM3 MTaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Breruncnenne koad¢uimeHTa KOppeasiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KpPYroBbiX auarpamm. Iloctpoenue rpaduxon
bynkuuii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEeIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA0O0pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, OorpaHrueHud. JIoKanbHbIE U I100aTbHbI MUHUMYMBI 1IEJIEBOU (DYHKIUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue MNOAXOAbl K OLEHKE KOJIMYecTBa HWH(pOpMauu. 3aKoH
annutuBHOCTH MH(opmanuu. @opmyna Xaptinu. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AIropuTMBI CKaTUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanHus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTe Tmepefaud JaHHBIX. 3aBHUCHMOCTH BpPEMEHH IEpeladyd  oT
MH(POPMAILIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHasla CBA3M. [IpuumHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuUBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koaupoanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIU
MOJIECIIUPYEMOMY OOBEKTY WJIM TMpoleccy, Heau MoaenupoBanus. Gopmanuzanus
NPUKJIAJAHBIX 33]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUl] CMEXKHOCTH, BECOBBIX MaTpHUL, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aj]a4y, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMU Tpada, ompeiesieHue KOJIMYecTBa
Pa3IMYHBIX MyTE MEX/y BEPIIMHAMHA OPUEHTUPOBAHHOIO allMKINYECKOTro rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl 00Xoja Jaepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIBYX UTPOKOB C mojHOU nHpopManue. [loctpoenune aepesa nepedopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BeIMrphIlIHbIE M POUTPHIITHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHusl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX MIpax. Mcmosb3oBaHue MeTOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0yd4arommx cucreMax. Mcnoap3oBaHuEe METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIUIEKTYaJIbHBIX CUCTEM. HellpoHHBIE ceTH.

AJITOPUTMBI H IPOrPaAMMHPOBaHUE

dopmann3anys NOHATUS anroputMa. Mammaa TrroprHra Kak yHUBepcaabHas
Mozenb Beruucnenun. Teznc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOJIHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Leble Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpa)K€HHA). XOIILI-TAOJIHIIBL.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpOBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeid MeXay BEepIIMHaMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro rpada. Aiaroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTMmbl 00xoia aepesa. Mcnonp3oBaHue creka u
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YIbTATOB. 3aJauyM, PEUIAEMbIE C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHun. OOBEKTHI U
kjaccel. CBoMCTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJINU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsnus, HaclieJoBaHue, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoienupoBanue IBIKeHUs. MoaenupoBaHue OMOTOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yJbTaTaM 3KCIIEPUMEHTA.

Beposaraoctasie  momenu.  Metoasl  Monte-Kapno.  MMurtainmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuil 00 ogHOTHMIHBIX oOBekTax. Ilone, 3amuch. Kiarou tabmuipl. Pabora ¢
roToBOil 0a30if naHHBIX. 3amojHeHWue Oa3bl JaHHBIX. [lowWCK, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIIBI CBSA3EM MEX Iy Tadnuamu. BuenHuit
kiro4. LlemocTHOCTh 6a3bl IaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. IIoHaTHE O CEpBEPHON U KIIMEHTCKOM YacTsAX CaWTa.
TexHONmorusl «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HeAOCTaTKU. OCHOBHI SI3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aitioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PAa3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToOanmapaToB MU MHUKPOCKONOB, BHUIEOKAaMep, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue IBETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OuUIbTpHL.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoONW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PaKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsAaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusble. dopmaTsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Mojieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHME MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoaoruu (3 D-npunTepsl). [lonaTre 0 BUpTYyanbHON peaabHOCTH U
JOTIOJTHEHHOM pEasbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I1IO
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh U CIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTAM POCCHUUCKOTO
o0I1ecTBa, pacHIMPEHUE KUZHEHHOTO OMbITa U OIBITa ACSITEIBHOCTH B IMPOLECCEe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCTIUTATEIHLHON JESTEbHOCTH.

B pesynpraTe wu3ydeHUss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3zoBaHus y oOydvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaIaHCKOTr0 BOCTIMTAHUS

OCO3HaHUE CBOMX KOHCTUTYIIHOHHBIX MPaB U 0053aHHOCTEH, YBaKEHHE 3aKOHA
¥ TIPABOIOPASIKA, COOIIOJIEHUE OCHOBOMOJATAIONUX HOPM HH(POPMAIITOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHM OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaITMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOILIEHHE K UICTOPHUUECKOMY HaCJeANI0, ToCTHKeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHUMAaHUE 3HaUYeHU NHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHHS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBaHHOTO Ha UCTOJIb30BaHUU MH(POPMAITMOHHBIX TEXHOIOTHIA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTh ~ 30pPOBOTO W  Oe3omacHOro  oOpas3a  JKU3HH,
OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 37I0POBbBIO, B TOM YHCJIIE 32 CUET COOIIOICHUS



TpeOoBaHUII  0e30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATEIBHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
pemeHusi, B TOM YHCIE C YyY4E€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
UH()OPMAITMOHHBIX TPOIECCOB W HHOOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B nporiecce moCTKEeHHS THYHOCTHBIX PE3YIHTATOB OCBOSHUS IIPOTPAMMBI TTI0
uH(pOpMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIICKT,
Mpeanojarammii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJIalTHPOBAThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHDIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuarwomierocsi OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCalIbHble Y4YeOHBbIE JCUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBbIE Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh U aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ YU4E€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMIOIHITH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENbCKON U TPOECKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalMSIX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/]auy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBAaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 M IPAKTHUECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOTyYeHUSI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4€TOM Ha3HAuYCHUs
uHpopMaMu U 1EJEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e301acHOCTH;

BJIaJIeTh ~ HAaBBIKAMM  pAacClO3HABaHWSI W 3alIUTHl  WHPOpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BeeX chepax >KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIMKTHBIX CUTyallud |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pas3InM9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHSI C HCMOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIAHOWM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATCIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpeniensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa U KaXJA0T0 YYaCTHUKA KOMaH/]Ibl B OOIIIHIA
pe3yJbTarT 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTaBJIATh IIJIaH PELICHUs TPOOJIEMBI C yUETOM UMEIOLIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3ylbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peIEKCUH AJIsi OLEHKU CHUTyalluH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrUx:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MNOHATUIMH «HUHGOPMAIU,
«TH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CUCTEMbI», «CHCTEMHBIN
b dexT», «mHbOPMAIIMOHHAS] CUCTEMAaY, «CUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKa HuHpopMmammu B ceth VHTepHET, yMeHmue
KPUTHUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYyYSHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepU30BaTh OONbIIME JaHHBIE, TMPUBOAWTH MPUMEPHI
UCTOYHUKOB HX TOJNYYCHHs] W HANpaBICHHs  HWCIOJb30BaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEZIOBATEIHLHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHsl TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHACHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJI PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYKE TPEJCTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aNN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeir, 00 OOmMX NpUHIMIAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOJCUCTBUS ITHUM Yrpo3am, coOJIIoJieHuEe Mep Oe30MacCHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHMKH OC30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMHU KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
MIPaBOBBIX OCHOB HUCIIOIH30BaHMSI KOMITBIOTEPHBIX IPOTpaMM, 6a3 TaHHBIX U pa0OTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX NMPHU 3aJaHHBIX TapaMeTpax JAUCKPETHU3allnH,
YMEHUE OTNPEACISITh CPEAHIOI0 CKOPOCTH Mepeavn JaHHBIX, OIICHUBATh N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yYMEHUE HCIONb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJ, AITOPUTMA ITOCTPOCHUS 3aIMMCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONb3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIie
WUCTUHHOCTH, HWCCJIEN0BAaTh O0JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COICPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS M CUCTEMbI ypaBHEHUI;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JUara3oHe, 00paboTka MHOTOPA3PSAHBIX MEITbIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoBaHHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IEpeOOpHBIC
QITOPUTMBI, IBOWYHBIA TIOWCK) W MPUBOJHUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABJISIONINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTPaMMBI:
OTIPEICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI TIPU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJICNSITh, MPU KAKUX HCXOJTHBIX JTAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTATOB, BBISBIATH JAaHHBIC, KOTOPbIE MOTYT MPHUBECTH K OIMIMOKE B padoTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS M0 YIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAs BHIYMCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, peuieHue  3ajaad
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus xypca UHGOpPMATUKU YTriayOn€HHOTO ypoBHS 6 11
Ki1acce o0y4aronuMucs OyyT JOCTUTHYTHI CIEAYIONINUE TPEAMETHBIC PE3YJIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOINYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUM (MpePUKCHBIE KOJbI), HCIO0JIb30BaTh MNPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU TIPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CKATHUS JTAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaesieHus
KOJIMYECTBA PA3IUYHBIX IMyTEd MEXKIYy BEpPLUIMHAMH OPUEHTHUPOBAHHOTO
alMKJIMYECKOTo rpada), yMeHHEe UCII0JIB30BATh JIEPEBbS MPU aHAIN3E U MOCTPOCHUHU
KOJIOB U JIJISI IPEACTaBICHUS apu(METUUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHHE pas3pabaThiBaTh U PEATM30BBIBATH B BHUJAEC IporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3JIUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YHCIIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie mNporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpe, CpEICTBaX
Co37aHusl M pabOThl C HUMHU, YMEHHUE HCIIOIH30BaTh TAOJIUYHBIC (PEISIIMOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIIOJHITH COPTUPOBKY H
MOWCK 3amuced B 0a3e JTaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTUUECKUE MOJICH I aHAIU3a
00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH II€JIb MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTaBISATh PE3YJIbTaThl
MO/ICJIMPOBAHMS B HATJISIATHOM BH/IE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPHHIUIIOB PA0OTHI, BO3MOXHOCTEH M OTPaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX O0JACTAX,
HAJIMYUE TPEJICTABICHUNA O Kpyre penraeMbIX 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMH(MOPMAIMOHHBIX  TEXHOJOTMH B  pa3jMuYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbusie IIpaxkrunyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHmne
13 KommnbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 per opvan 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
2.3 Komnbrotepnas apudmernka 7 1
Hroro mo pasneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoraTenbHbIE anropuTMBI
3.3 YuciieHHbIE METOIBI
3.4 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX 5 1

MaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopmanmoHHbIE TEXHOJOTHHI
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Utoro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
11 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Konrpoabsnbsie IIpakTnueckmue (1up )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperndeckue 0CHOBbI HH(POPMATHKH
WNudopmanvs u nHGOpPMAITHOHHBIC
11 dop dop 10 2.5 https://education.yandex.ru/
TIPOIIECCHI
https://resh.edu.ru/
1.2 MopenupoBanue 8 1 2
Hroro mo pasneny 18
Pa3nea 2. AnroputmMbl M1 IPOrpaMMHpPOBaHUe
2.1 DJIEMEHTHI TEOPUHU ATTOPUTMOB 6 1 https://education.yandex.ru/
2.2 AJITOPUTMBI M CTPYKTYPBI JAHHBIX 28 10 https://resh.edu.ru/



https://education.yandex.ru/
https://education.yandex.ru/

53 OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
POrPaMMHUPOBAHUS

Uroro mo pazneny 50

Pa3znen 3. UndopMaumoHHble TEXHOJIOTUH
31 KommnbrorepHo-maremaTudeckoe 8 5

MOJICITUPOBAHHE

3.2 baspl naHHbIX 10 4 https://education.yandex.ru/
3.3 Be0O-caiiThb 14 4 https://resh.edu.ru/
3.4 KomnberotepHas rpadpuka 3.5
3.5 3D-monenupoBanue 3

Wroro mo pazneny 48

PeszepBHOe Bpemst 20 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 36.5
IMOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabusbie IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
TpeGoBaHMsI TEXHUKU O€30TTACHOCTH U

1 TUTHEHBI IPH pad0Te C KOMITBIOTEpaMHU 1 1

JpYTMMH KOMIIOHEHTaMU [U(POBOTO
OKPY>KEHHUSI



https://education.yandex.ru/

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C ITOMOIIBIO HIHH.
KonTtposuiepsl BHEIIHUX yCTPONCTB
ABTOMaTHYECKOE BBINIOJTHEHHUE
IIPOrpaMMBI IIPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
J0AroBpeMeHHas namsaTb. KoHTposepsl
BHEIIHUX yCcTpoMCTB. IIpsmoil noctyn k
namsTH

COBpeMeHHI)IC KOMITIBIOTCPHBIC
TCXHOJIOTHNH

[TporpammMHoe oOecrieueHue
KOMITHIOTE€POB, KOMITBIOTEPHBIX CHCTEM U
MOOUJIBHBIX YCTPONCTB

CucreMHOe MporpaMMHOE o0ecIieueHue.
OnepanuoHHBIE CUCTEMBI

Yrunutel. [paiiBepsl yCTpPONCTB.
[TapamiensHOE IPOrpaMMUpPOBaHUE

10

11

12

WNHcTammsimus u AeMHCTaIIISIIHS
MIPOTPaMMHOTO 00eCTIeUeHUs

®daiinioBble cuctemsl. [[puHIHBI
pa3MerieHust U UMEHOBaHHUs (aiiioB B
nonroBpeMeHHoN namsTH. [1labaoHb! s
OMMCaHUA rpynin Qailion
3akoHOATENILCTBO Poccuiickoi
®eneparun B 006J1aCTH IPOTPAMMHOTO
obecreyeHns U JaHHBIX




HpI/IHI_II/IHBI MMOCTPOCHUSA U allllapaTHLIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetp UHTEpHET

15 Pasnenenue IP-cetn Ha noaceTu ¢
IIOMOILBIO MAcOK HoJceTel

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nedarensHoctu B cetu MHTEpHET.

17 CepBucsel UnTepHera. ['ocynapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U YCIYTH

18 NudopmarnmonHas 6€301MacHOCTb

19 Bpenonochbie mporpamMMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM

20 [TpakTnyeckas pabora o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"
Opranuzanus JMYHOTO apXHUBa

21 uHpopmanuu. PesepBHOe KOMpOBaHUE.
[TaponpHas 3amuTa apxuBa

22 [udposanue naHHBIX

23 Anroputm mmdposanus RSA.
Creranorpadus

24 [IpakTuyeckas pabora o Teme
"HludpoBanue qaHHbIX"
Wudopmanus, 1aHHBIC ¥ 3HAHUSI.

25 WupopmaninoHHbIE TPOIECCH B IPUPO/IE,
TEXHUKE U O0IIECTBE

26 HenpepoiBHBIE U JUCKPETHBIC BETUYHUHBI

U curgansl. HeooxoammMocTs




JTUCKpEeTH3AIK HH()OPMAIIHH,
npeHa3HAYCHHOM [T XpaHEHU S,
nepeaadn u 00paboTKu B TU(PPOBBIX
cucreMax

27

JBonuHoe KonupoBaHue. PaBHoMepHbIE
Y HEpaBHOMEPHBIE KOJIbI.
JexonupoBaHue COOOIICHHUIA,
3allMCaHHBIX C TOMOILBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcenosue @ano. [loctpoenne
OJIHO3HAYHO JIEKOJIUPYEMBIX KOJIOB C
nomoinpko aepesa. ['pad An. A. Mapkosa

29

30

EnuHuLbI U3MEpEeHUs KOIUYEeCTBa
uHpopmannu. AsdaBUTHBIN MOAXOA K
OIICHKE KOJIM4YeCcTBa MH(pOpMaluu

CHuCTeMBI CUNCIICHUS

31

IlepeBoa uncen U3 OAHON CUCTEMBI
CUMCIJICHHS B APYTYIO

32

33

34

I[BOI/I‘-IH&?[, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbIL
CUHCIICHUA, CBA3b MCXKIY HUMU

I[BOI/I‘{HEIH, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHasgs CUCTCMbL
CUHCIICHUA, CBA3b MCXKY HUMU

I[BOI/I‘{HaH, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbIL
CUUCJICHUA, CBA3b MCKY HUMU




Apudmernueckue onepanm B

3 HO3UILMOHHBIX CHCTEMaX CUUCIICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA
CUHCIICHUS

37 JIBOM4HO-/IeCITUYHAsL CUCTEMA
CUHCIJIEHUS

38 KomaupoBanue TeKCTOB

39 PactpoBoe koaupoBanue u3o0paxeHui
[IpakTuyeckas pabora 1o Teme

40 "JluckpeTruzarus rpaduaeckoi
uHpopmanun"
LiBeToBbie MOgenu. BekTopHoe

41 KoaupoBanue. @opmarsl (Haiiios.
Tpéxmepnas rpaduka. @paxrtanbHas
rpaduxa
Konuposanue 3Byka. OrieHka
MH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX

42 JAHHBIX TP 33/IaHHBIX YacTOTe
JVICKPETHU3AINH U Pa3psiIHOCTH
KOJIMPOBaHUS
[TpakTrueckas paboTa 1o Teme

43 "JluckpeTu3anus 3ByKOBOH
uHpopmanun"

44 OcHOBBI anreOpsl JIOTUKU

45 Jlornueckue onepauuu. TaOauIs!
UCTHUHHOCTHU

46 Jlornueckue BeipakeHus. Jlornueckue

TOXKAECTBA. HOKa?;aTeJ'IBCTBO JJOTHYECKHX




TOXKJIECTB C IIOMOILBIO TAOIUIL]
WCTUHHOCTH

47

48

49

[IpakTuyeckas pabora o Teme
«ITocTpoenue u aHaIM3 TaOIHI
UCTUHHOCTHU B TaOJMYHOM IMPOIIECCOPE»

Jlormueckue OII€palru U oncpaluri HaxqQ
MHOXCCTBaAMHU

Jlornueckue OIcpanyu 1 Oorcpanruun HaJl
MHOXCCTBaAMHU

50

3aKoHbI aNreOpbl JOTUKH.
DOKBHUBaJICHTHBIE TPE0OPa30BaHUS
JIOTUYECKUX BBIPAKECHUIN

51

52

53

54

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHYECKHUX
(GyHKIUH OT KOJIMYECTBA apryMEHTOB.
[TonHbBIE CHCTEMBI TIOTHYECKUX (PYHKITHI

Kanonunueckue Gpopmbl 10ruueckux
BbIpakeHUil. COBEpIIEHHbIE
JU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI X
MOCTPOCHMS O TabIHMIIe UCTUHHOCTH

Jlornueckue 3J1eMEeHTEI B COCTaBe
KOMIILOTCPA

55

Tpurrep. Cymmarop. MHoropaspsiaHbIil
CyMMarop




56

ITocTpoeHune cxem Ha JTOTHYECKUX
3JIeMeHTaXx. 3anuich JJOTHYECKOrO
BBIPXXEHHUSI 110 JIOTHYECKOI cxeme

57

58

59

60

61

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue MeIbIX YUCe B TaMATH
KoMnbroTepa. OrpaHMYeHHOCTD
JMara3oHa Yucen Mpyu OrpaHuYCHUN
KoJmdecTBa pa3psaos. [lepenonnenue
pa3psAaHON CETKU

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBIN OUT. J[BOWYHBIIH
JIOTIOJTHUTEILHBIN KO/ OTPHUIIATEIbHBIX
quUCen

[ToGuTOBBIE TOrHYECKHE ONEPALIHH.
Jlornueckuii, apudmMeTrueckuii u
LUKJIAYECKUH CIBUTH

HIudpoaHue ¢ MOMOLIBIO TOOUTOBOM
onepauuu «uckmovaroniee MJIN»

62

63

64

Hpe}ICTaBHeHHe 1 XPaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YHUCCIT

BrinosnineHue onepauuii ¢
BEILIECTBEHHBIMHU YUCJIAMU, HAKOIUIEHUE
OImMOOK MPU BEIYUCICHUIX

[IpakTuyeckas pabora o Teme
«M3yueHne nopaspsiiHOrO MallIMHHOTO
IIPEJICTaBICHUS LIEIbIX U BELIECTBEHHBIX
yHuCcen»




65 AHanm3 anropuTMoB 1
Drarnbl penieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HNHcTpyMeHTAIBHEIE CPEICTBRA: 1
TPAHCISATOP, OTIAMIUK, TPOPUITHPOBIITHK
Cpena nporpammupoBanwst. Kommumsiust

67 Y MHTEPIIPETAIUS IPOTPAMM. 1
BupTyasibHbIe MaIIUHBIL.
WHTerpupoBaHHas cpena pa3padoTKu

68 MeToabl OTJIAJIKK MPOrpaMM 1

69 TuIBI IEPEMEHHBIX B SI3bIKE 1
IPOrPaMMHUPOBAHHUS

70 O6paboTKa HEebIX Ynuce 1

71 O6paboTka BeIeCTBEHHBIX YHCEI 1

72 CiyualiHble U IICEBAOCITYYalHbIE YnCiIa 1

73 BerBnenus. CiaoxHble ycloBuUs 1

74 [Mukiel ¢ ycnoBueM 1
[{uKITBI 11O TIEpEMEHHOM.

75 B3anmo3amMeHs1eMOCTh pa3nMYHbIX BUIOB 1
[IUKIIOB

76 O06paboTka HaTYpaIbHBIX YHUCEIT C 1
HCIIOJTb30BaHUEM ITHKJIOB
Haxosxaenne Bcex MpOCThIX YUCEI B

77 3ajlaHHOM Juana3one [IpakTudeckas 1 05
pabota o Teme «Pemenue 3aqaq '
METO/IOM Tiepedopar

78 WNuBapuant uukia

79 JlokyMeHTHPOBaHHUE MPOTPaMM




O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
daiinax

81 Paz0Ouenue 3agaun Ha oA3aAa4YH
Hcnonb3oBanue craHIapTHOU

82 OMOIMOTEKH A3bIKA MPOTPAMMHUPOBAHHSL.
[ToakmroueHne OMOINOTEK MOAPOTPAMM
CTOPOHHHUX MPOU3BOAUTENCH

83 [ToamporpaMmsl (IIpoLeaypsl U
yHKIHH)

84 [Toamporpammel (potieTyphl 1
$yHKIHN)

85 [TpakTrueckas paboTa 1o Teme
"Pa3zpaboTka noanporpamm"
Pexypcus. PexkypcuBHble 00BEKTHI

86 (ppakransl). PexypcuBHbIE poLieypHI U
¢dbyukun. Mcnonb3oBaHue cTeka Ais
OpTraHHU3aIH PEKYPCUBHBIX BHI30BOB

87 [IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOITPOrPaMMBbI"

88 MopaynpHBIN OIPUHIMI IOCTPOCHUS
porpaMmm

89 YuclneHHble METOIBI

90 [TpakTrueckas paboTa 1o Teme
«HHuCIIEHHOE pEeIlIeHNE YPABHEHUI

01 Hcnonb3oBaHue AUCKPETU3AINY B

BBIYUCIUTCIIbHBIX 3aJa4ax




92

[IpakTuyeckas pabora o Teme
«[TpubnmxEHHOE BHIYUCIICHUE JIJTHH
KPHUBBIX ¥ TuIomanei Gpuryp»

93

94

95

96

[IpakTuueckas padora o Teme «Ilorck
MakcuMyMa (MUHHUMYMa) QyHKIAN

O06paboTka CUMBOJILHBIX JIaHHBIX.
ANTOpPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYUET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

Anroput™mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKU Ha CJI0Ba IO
IpoOeIbHBIM CHMBOJIAM

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJACTPOKU BHYTPH TaHHOU
CTPOKH; 3aME€HA HalJICHHOM MOACTPOKHU
Ha JIPYTyI0 CTPOKY

97

[IpakTuyeckas pabora o Teme
"OOpaboTka CTPOK C UCMOIB30BAHUEM
GyHKLIUI cTaHAApTHON OMOIMOTEKH
A3bIKa IPOrPAMMHUPOBAHUS"

98

99

100

['enepanust c710B B 3a1aHHOM aji)aBUTE

MaccuBsl 1 TOCIEN0BATEILHOCTH YUCET.
[IpakTuyeckas pabora Mo Teme
"3amnosHgenne maccusa'

O060011IEHHbIE XapaKTEPUCTUKH MacCHBa

0.5

101

JIMHEeWHBII TOUCK 3aJaHHOI'0 3HAYECHHUS B
MmaccuBe. [IpakTudeckas padbora mo Teme

0.5




"JIMHEWHBIN TTOMCK 3aJaHHOrO 3HAYCHUSI
B MaccuBe"

[Ipaktuyeckas padora o Teme "[lonck

102 MUHUMAaJIBHOTO (MaKCUMaJIBHOTO) 1 1
3JIEMEHTA B YHUCJIOBOM MaccuBe"
CopTHpOBKa OJHOMEPHOTO MAaCCHBA.

103 [IpocThie METOABI COPTUPOBKH. 1 05
I[IpakTudeckas paboTa 1o TeMe '
"IIpocThie METOIbI COPTUPOBKU MaccuBa"
CoprupoBka cnusiHueM. beicTpas

104 COPTUPOBKA MaccuBa (JITOPUTM 1 05
QuickSort). ITpaktuueckas pabora 1mo '
teme "brIcTpas copTupoBKa Maccupa"
JIBOWYHBIH MOKCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTuueckas paboTa 1o teme 1 0.5
" JIBOUYHBINA MOUCK"

106 JIByMepHBbIE MaCCHBBI (MaTPHUIIBI) 1

107 AAropuT™Mbl 00pabOTKH MaTpPHULL 1

108 Pemenne 3amau aHanusa JaHHBIX 1

109 CpecTBa TEKCTOBOTO MpoIieccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[TpakTrueckas pabota no Teme "Bépcrka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dbopmynamu"

112 WNHcTpyMeHTBI pelieH3upoBaHus 1

113 [IpakTruueckas paboTta 1mo Teme 1 1

"MHoOrocTpaHM4HbIE TOKYMEHTHI"




114

O6unaunbie cepBuchl. KoutekTuBHAs
pabota ¢ mokymeHTaMu. [IpakTrdeckas
pabora o Teme "KomnexktuBHas pabota ¢
JTIOKyMEeHTaMu"

0.5

115
116

Ananusz JAaHHBIX. bonpmme JaHHBIC

MarmmunHoe o0yueHue

117

AHanu3 JaHHBIX C TOMOIIBIO
3JICKTPOHHBIX TAOJIUII

118

119

[IpakTryeckas pabora o Teme "AHanus3
JAHHBIX C IIOMOIIBIO AJIEKTPOHHBIX
prldiviig

[Toctpoenue rpadukoB QyHKIUH.
[TpakTideckas paboTa 1Mo Teme
"HarmsigHoe nipeacTaBieHue pe3yabTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE IMarpaMM CpeJCTBAaMH pelaKkTopa
AJIIEKTPOHHBIX Ta0IUIT"

0.5

120

121

122

JIunum tpenna. [Ipaktuueckas padora no
teme "llon0Oop nmuHUU TpeHaa,
MIPOTrHO3UpOBaHue"

[Ton6op mapamertpa. [IpakTrueckas
pabota o Teme "YuncnenHoe penieHre
YpaBHEHMI ¢ TOMOIIbIO 110100pa
napamerpa"

OnTumu3zanus Kak OMCK HaWJIy4dlIero
pELIEHUs B 3alaHHBIX YCIOBHSIX.
[IpakTuyeckas pabora o Teme

0.5

0.5

0.5




"Perienue 3a1a4 oNnTUMU3ALIY C

MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"
123 PesepBHOE BpeMms 1
124 PeszepBHOE Bpems 1
125 PesepBHOE BpeMms 1
126 PeszepBHOE Bpems 1
127 PesepBHoe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpemst 1
132 PesepsHOe Bpems 1
133 PesepBHOE BpeMs 1
134 PesepsHOe Bpems 1
135 PesepsHOe Bpems 1
136 PeszepBHOE BpeMms 1

OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




INOYPOUYHOE TEMATUYECKOE IINTAHUPOBAHME 11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
KomnyectBo nnpopmarnmm
AJTOPUTMBI CKATHS TaHHBIX
Anroput™m Xaddmana
4 [IpakTuueckas pabora no teme "Cixxatue 1 1
JTAHHBIX ¢ TTOMOIIBI0 anroputMa Xaddmana"
5 Anroputm LZW 1
AJTOPUTMBI CYKATHS TAHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixxatue 1 05
JTaHHBIX ¢ ToTepsimu (anroputmsl JPEG, '
MP3)"
7 CKOPOCT Nepeiati aHHBIX 1 https://education.yandex.ru/
https://resh.edu.ru/
8 [TomexoycToiturBbIe KOJIbI 1
9 [IpakTnueckas pabota 1o Teme 1 1
"[TomexoycroitunBblie KOIbI"
Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
10 B3auMozeiicTBrue. CucteMHbiid YHPexT. 1
VYnpasienue Kak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 MoZeH 1 MOZETHpOBaHHe 1 https://education.yandex.ru/

https://resh.edu.ru/



https://education.yandex.ru/
https://education.yandex.ru/

https://education.yandex.ru/

12 Tpadper https://resh.edu.ru/
13 PellieHue 38124 ¢ HOMOIIbI0 FpachoB httpsE//educatlon.yandex.ru/
https://resh.edu.ru/
14 JlepeBbs
15 OcHOBH TeOpUH HID https://education.yandex.ru/
https://resh.edu.ru/
[IpakTuueckas pabota no teme "Tlonck
16 BBIUTPBIIIHOM CTPATETUH B UT'PE C TOJTHOM
nHpopmanmein"
17 CpencTBa HCKYCCTBEHHOTO UHTEIIIEKTA
18 [IpakTuueckas padota o teme "Cpeacraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanus MOHATHS aaTOpPUTMA.
19 Mammna TrlopuHra Kak yHUBepcaabHas
MoJenb Berunciennil. Tezuc Yépua—
TrropuHra
[IpakTuueckas paboTa Mo Teme
20 "CocraBieHue MpoCTOi MpOorpaMMsbl ISt
MamuHbl Teropunra"
21 Marmuna I[ocra
22 Hopmansnsie anropudmel MapkoBa
ANTOPUTMHUYECKU HEpa3peIMbIe 3aauu.
23 3agaua octaHoBa. HeBO3MOXKHOCTH

aBTOMAaTHYECKOM OTJIaJKU nporpamm

24

CI0KHOCTE BBIYHUCIIEHUN



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

25

[Torck MPOCTHIX YUCEI B 33JAHHOM
JIMara3oHe ¢ TIOMOIIBIO AITOPUTMA «PEIIETO
OpatocdeHar

26

27

28

[IpakTuyeckas padora o Teme "[lornck
IIPOCTBIX YHUCEN B 33/1aHHOM Jlhana3zoHe"
MHoropaspsiaHble Leble YKcia, 3a1a491
JUTMHHOW apU(METHKH

[IpakTrueckas padota o Teme "Peanuzamnms
BBIYMCIICHUI C MHOTOPa3psAAHBIMU YHCTIaMu"

29

CnoBapu (accoluaTiBHbIE MACCUBBHI,
otoOpaxenws). Xam-Tabmuiel. [Tocrpoenue
an(aBUTHO-4ACTOTHOTO CJIOBAPS IS
3aJJaHHOTO TEKCTa

30

31

32

[IpakTuueckas pabora no teme "Ilocrpoenue
an(haBUTHO-9AaCTOTHOTO CIIOBAPS JIJIs
3aJIaHHOTrO TeKcTa"

AHam3 TekcTa Ha eCTECTBEHHOM S3BIKE.
Briaenenne nocneaoBaTeIbHOCTEH 110
mabsiony. PerymsipHpie BEIpaKeHHUS.
YacTOoTHBIN aHATN3

[IpakTryeckas pabora no Teme "AHanuz
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPAKCHUS

34

Brruncnenme apupmMeTnueckoro BhIpaxeHus,
3aMMCaHHOTO B TOCTPUKCHOU hopme

35

[IpakTuyeckas pabora o Teme
"Brruncienue apupmMeTu4eckoro

https://education.yandex.ru/

https://resh.edu.ru/



https://education.yandex.ru/

BBIPXKEHUS, 3aITMCAHHOTO B TOCT(HUKCHON
dhopme"

36

37

Ouepenu. Mcnonb3zoBanue ouepeu Asis
BPEMEHHOI'0 XpaHEHUS JAHHBIX
[TpakTrueckas paboTa Mo Teme
"Ucnonb3oBanue ouepenn"

38

JepeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. JIBoruHbBIE
(6unapHsbie) nepesbs. [locTpoeHue nepeBa
JUIS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

https://education.yandex.ru/

https://resh.edu.ru/

39

[IpakTnueckas padbota 1o Teme
"Hcnonb30BaHne A€PEBbEB ISl BBIYMCICHUS
apu(pMeTHUECKUX BbIpakeHUI"

40

PexypcuBHBIEC anropuTMbI 00X0/1a IepeBa.
Hcnons3oBanue creka u ouepenu st 00xoa
nepeBa

41

42

43

PexypcuBHbBIE anropuT™Mbl 00X0/2a JAepeBa.
Hcnonp3oBaHne cTeka U o4epeu st 00xo/a
nepeBa

Anroputmsl Ha rpadax. [loctpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BELLICHHOT'O CBSI3HOT'O
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HMIAPUHY

https://education.yandex.ru/
https://resh.edu.ru/



https://education.yandex.ru/
https://education.yandex.ru/

44

KonnuecTBo pa3nuyHbIX IyTel MEXIY
BEpUIMHAMU OPUEHTUPOBAHHOIO
alMKIN4eckoro rpaga

45

46

47

Asroput™ JIeHKCTpBHI.

[TpakTrueckas paboTa Mo Teme
"Bpiuncienue AJIMHBI KpaTyaliero myTu
MEXTy BepIIuHaMu rpada (aaroputm
HeiixcTpsbr)”

Anropur™m @noiga—Y opamia

https://education.yandex.ru/

https://resh.edu.ru/

48

3aiauu, pemaeMbple ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IIpOorpaMMHUpOBaHMA:
BBIUUCIICHUE PEKYPCUBHBIX ()YHKIIMIA

49

[IpakTnueckas pabota 1o Teme
"Bolunicnienne pekypcuBHBIX (QYHKIIMN €
MTOMOLUIBIO0 JUHAMUYECKOTO
MporpaMMHUpoBaHus"

https://education.yandex.ru/

https://resh.edu.ru/

50

51

52

3aznauu, pemaeMple ¢ TOMOLIBIO
JUHAMHAYECKOI0 MPOTPaMMHUPOBAHUS:
MOJCYET KOJINYECTBA BAPUAHTOB

IIpaxTrueckas padora o teme "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C ITOMOIIBIO
JTUHAMHYECKOTO IporpaMMUpoBaHus"

3amauu, pemaeMpie ¢ TOMOIIBIO
JTUHAMHYECKOTO IPOrPaMMUPOBAHUS: 33Ja4UH
OINTUMU3ALIUU

https://education.yandex.ru/

https://resh.edu.ru/

https://education.yandex.ru/

https://resh.edu.ru/

https://education.yandex.ru/

https://resh.edu.ru/

53

[TonsiTre o mapagurMax nporpaMMHpPOBaHHUSL.
0O0630p A3BIKOB IPOrpaMMHUPOBAHUS



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

[Tonsatue 06 0OBEKTHO-OPHEHTUPOBAHHOM

>4 IPOrpaMMUPOBAaHUH

55 OOBexThI U Ki1acchl. CBOWCTBA U METOABI
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAINU3
[IpakTuyeckas pabora o Teme

o7 "Hcnonp30BaHre TOTOBBIX KJIACCOB B 1
nporpamme"”

58 PazpaboTtka nmporpamm Ha OCHOBE OOBEKTHO-
OPHEHTHUPOBAHHOTO ITOAX0/1a

59 [TpakTnueckas padota "Pa3paboTka nmpocToii 1 https://education.yandex.ru/
MPOrPaMMBI C UCIIOJIb30BAaHUEM KJIaCCOB" https://resh.edu.ru/
WNukancynauus. [Ipaktuueckas padota no

60 teMe "Pa3paboTka Kiracca, UCTIOIB3YIOIIETO 0.5
MHKAICYJIALHI0"

61 Hacnenosanwue. [lomumopdusm

62 [IpakTryeckas pabora no teme "Pazpaborka 1
UepapXHH KJIacCoB"

63 Cpenpl ObICTPOIl pa3pabOTKU MPOrPaMM.
[TpoexTrpoBanue nHTEpdEIica MOITb30BaATEINS

64 [TpoexTrpoBanue nHTEpPEiica Monabp30BaTENs

65 Vcrnionb30BaHuE TOTOBBIX YIIPABIIIEMBIX
9JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdetica

66 [IpakTnueckas pabora no teme "PazpaboTka 1
porpaMMel ¢ rpaduyeckuM uHTepdericom”

67 N3yuenue BTOPOro s3bIKa

[IPOrpaMMHUPOBaHUS



https://education.yandex.ru/

N3yuenue BTOPOro s3bIKa

68
MIPOTPaMMHUPOBAHUS
69 DTanbl KOMIIbIOTEPHO-MAaTEMAaTUYECKOTO https://education.yandex.ru/
MOJIETUPOBAHHUS https://resh.edu.ru/
Jluckperuzanus Ipu MaTeMaTHIeCKOM )
70 MOJICJTUPOBAHUHU HEPEPHIBHBIX MPOIIECCOB nttps://education. yandex.ru/
AeHp pep pont ’ https://resh.edu.ru/
MopenupoBaHue JBHKESHUS
71 [IpakTrueckas paboTa Mo Teme 1 https://education.yandex.ru/
"MonenvupoBanue ABUKEHUS" https://resh.edu.ru/
MonenrpoBaHue OMOJIOTUYECKUX CUCTEM. .
72 IIpakTHueckast paboTa 1o TeMe 0.5 hups:/ieducation. yandex.uf
p p ' https://resh.edu.ru/
"MonenupoBaHue OMOIOTHYECKUX crcTeM"
MaremaTruueckue MO B 9)KOHOMHUKE. .
https://education.yandex.ru/
73 BrruucnutenbHbie SKCTIEPUMEHTHI C
https://resh.edu.ru/
MOJIEIISIMHU
BepositHocTHBIe MOgenu. [IpakTrueckas
74 pabota mo Teme "HMmuTanuonHoe 05
MOJEJIMPOBAHKE C TOMOILBIO MeTo/1a MoHTe- '
Kapmno"
75 KomMmproTepHOE MOJIEIMPOBAaHUE CUCTEM https://education.yandex.ru/
YIIPABJICHUS https://resh.edu.ru/
76 O6paboTka pe3ynbTaTOB KCIIEPUMEHTA
77 TabnuuHble (pensiuoHHbIe) 0a3bl TaHHBIX
[Touck, coptrpoBka 1 GUIHTPALIHS TaHHBIX.
78 3anpocsl Ha BBIOOPKY JIaHHBIX. 3aIIPOCHI C

rnapaMmeTpamu. Beraucisemsle noJist B
3amnpocax



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

[IpakTuyeckas pabdora o reme "Pabora ¢

79 . .
roToBoii 0a3oi Ja”HHBIX"
MHuoroTabiaudHbie 0a3bl TaHHBIX. THITBI
80 CBsI3eH Mex 1y Tabnuiamu. BHEITHUH KiTr0d.
IlenocTHOCTH 0a3bl JaHHBIX
81 [IpakTrueckas padota o Teme "Pa3paboTka
MHOTOTa0IMYHON 0a3bl JaHHBIX"
82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
83 [IpakTuueckas pabora no Teme "3anpocsl K
MHOTOTa0IMYHOM 0a3ze JTaHHBIX"
84 SA3bik ynpasienus ganHbiMA SQL
85 [IpakTuueckas padbora no teme "YpasieHue
JAHHBIMU C TIOMOIIBIO si3bika SQL"
86 Hepensiimonnsie 6a3b1 JaHHBIX. DKCIIEPTHBIC
CUCTEMBI
87 WHTepHeT-IPUIIOKEHUS
[ToHsiTHE O CEpBEPHOM M KIIMEHTCKOM YaCTIX
88 caiita. TeXHOJIOTHSI «KIHMECHT — CEepBEp», e
JIOCTOMHCTBA W HEJOCTATKN
89 OctoBbl s3hika HTML https://education.yandex.ru/
https://resh.edu.ru/
90 IIpakTruyeckas padora o Teme "Co3nanue https://education.yandex.ru/
TEKCTOBOI BeO-CTpaHUIIbI" https://resh.edu.ru/
91 OcHoBbl s1361ka HTML
92 OcHoBbl s13p1ka HTML
93 [TpakTrueckas padota o teme "Co3nanue

BeO-CTPaHUITBI, BKIIOYAIOMIEH



https://education.yandex.ru/
https://education.yandex.ru/

MYJIbTUMEANIHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

https://education.yandex.ru/

94 OcHoBbI KackaaHbIX Tabmwui cTuiei (CSS) https://resh.edu.ru/
IIpakTryeckas pabora o Teme
95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KaCKaIHbIX Ta0muL cruiieii"
96 Cuenapuu Ha si3bike JavaScript Eggzgxfssuhfzgslr:g/andex'rU/
97 Cuenapuu Ha si3b1ke JavaScript
98 ®dopMbI Ha BEO-CTpaHHUIIC
99 [IpakTuyeckas padora o Teme "O6padboTKa 1 https://education.yandex.ru/
TaHHbIX Gopm" https://resh.edu.ru/
100 Pa3zmernienue BeG-caiiToB. Yciyra XOCTUHTA.
3arpy3ka ¢ailioB Ha cait
KanpupoBanue. McnipaBnenue nepcreKkTuBEI.
101 I'mcrorpamma. Koppekuus ypoBHEH,
Koppekius 1Bera. ObeclBeYMBaHNE [IBETHBIX
M300paKeHH
BBon n3o0pakeHuit ¢ HCIOIB30BaHUEM
Pa3IUYHBIX HUPPOBBIX YCTPOUCTB.
102 0.5
[IpakTryeckas padora no Teme "O6paboTka
¢ poBeIx Gortorpadpuit”
Perymb. Pabota ¢ obnactsimu. @uibTpsl.
103 [IpakTuueckas pabora no teme "Peryib 0.5

¢ poBex Gortorpaduit”



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

MHorocnoitasle n300pakeHusi. TeKcToBbIe

104 cnou. Macka cnosi. Kananel. Coxpanenue
BbIJIETICHHOW 00JacTu
105 [IpakTnueckas pabora 1o Teme 1
"MHorocoiabie n300paxxeHus"
[ToaroroBka WiTrOCTpaIuii A1 BeO-CalTOB. .
https://education.yandex.ru/
106 [TpakTrueckas paboTa Mo Teme 0.5 .
| . https://resh.edu.ru/
AHUMUPOBaHHbIE U300paKEHUS
107 BekropHnas rpaduka. Bekropuzamus
pacTpoBBIX U300pakeHUN
108 [IpakTuueckas padbora no teme "BekTopHas 1
rpaguka"
109 [TpuHIMIIBI TOCTPOEHUS U PEIaKTUPOBAHHUS
TPEXMEPHBIX MOJENIEH
110 ITpakTuyeckas padora no Teme "Co3nanue 1
IIPOCTBIX TPEXMEPHBIX MOJIEnen"
111 Cerounsie Moenu. Marepuabl
112 IIpakTruyeckas padora no Teme "CeTouHbIe 1
mozmenn"
113 MonenrpoBaHuE€ HCTOYHUKOB OCBEIICHHUS.
Kamepsl
114 [IpakTuueckas pabora no teme "Pengepunr” 1
115 AnnutuBHbIe TeXHONIOTUHU (3D-nipUHTEPHI)
116 [TonsiTHE O BUPTYaIbHOM PEATLHOCTH U
JOTIOJTHEHHOM PEAIbHOCTH
117 HToroBast KOHTpOJIbHAs paboTa
118 Meroarka UMUTAIIMOHHOTO MOJICTTUPOBAHUS



https://education.yandex.ru/

119 MareMaTtnueckuil anmnapar UMUTALUIOHHOTO
MOJIETTUPOBAHUS

120 3amaun TEOpUU UTp

121 JluHaMu4YecKoe mporpaMMHUPOBaHUHT

122 Pexypcus

123 Hcnonb30Banre AMHAMUYECKOTO
MIPOrpaMMHUPOBAHUS B PEILICHUU 3aa4
JlnHaMu4ecKoe MporpaMMHPOBAHUE B

124 . .
LibreOffice

125 KoncTpynpoBanue nporpaMm Ha OCHOBE
JITOPUTMOB TPOLIECCOB PA3TUIHON TPUPOIBI

126 Pa3paboTka KOMIBIOTEPHON MOETH

127 UccnenoBanme KOMOIOTEPHON MOAEIH

128 Hcnonb30BaHue KOMIIBIOTEPHOTO
MO/JICIMPOBAHUS B peILICHUH 3aa4

129 KommbrorepHoe MoenpoBanue
Vcnonb30BaHue IOTHYECKUX ONepalvii u

130 BBICKA3bIBaHUH B AJITOPUTMHUYECKHUX
KOHCTPYKIIHSX

131 [TpumMepbl MOCTPOEHUS aNTOPUTMOB U UX
peanu3aiys Ha KOMITbIOTEpe

132 [TpumMepbI MOCTPOCHUS aTOPUTMOB U MX
peanu3alysi Ha KOMITBIOTEpe
OCHOBHBIE AITOPUTMUYECKUE KOHCTPYKITHH

133 U UX ONHCAHUS CPEJICTBAMU SI3bIKA
MIPOrpPaMMHUPOBAHHUS




OCHOBHBIE AITOPUTMUYECKUE KOHCTPYKLIUU

134 Y WX OIHUCAHMS CPEJICTBAMH SI3bIKA 1
MPOrpaMMHUPOBAHHMS ITPU PEIICHUH 32,124
135 [ToBTOpeHME 1
136 IToBTOpEeHUME 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




MPOBEPSIEMBIE HA EI'D 1O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Koxa

NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

1.

3namo (nonumams)

11

[Tonnmanue OCHOBHBIX NIPUHLIHATIOB YCTpOMCTBA 31
(YHKIIMOHUPOBAHMSI COBPEMEHHBIX CTAI[MOHAPHBIX M MOOUIIBHBIX
KOMIIBIOTEPOB; TEHJICHLMM Pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHUH;
BJIAJICHUE HABBIKAMH pPa0OThl C OMNEPAIMOHHBIMU CHUCTEMaMH |
OCHOBHBIMHM BHUJIaMU TMPOTPAMMHOTO O0O€CTIeUeHUs ISl PEIICHUS

y4eOHBIX 3a7a4 110 BEIOPAHHOM CIeIUaIn3aluu

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Hanuuue Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX [MPpUHIOUIIAX OpraHvu3aluu H

(1)YHKI_[I/IOHI/IpOBaHI/I$I KOMIIBIOTCPHBIX ceTen

[TonnmaHue OCHOBHBIX MPHUHIMIIOB JUCKPETU3AIMH Pa3IMYHbIX
BUJI0B HHPOPMAIHH

[Tonnmanue 6a30BBIX ANTOPUTMOB 0OPAOOTKH YUCIOBON U TEKCTOBOM
uHpopmanuy (3amuch YUCeNn B MO3UIIMOHHON CHUCTEME CUUCIICHUS,
JETUMOCTh TEJIBIX YHCEN, HaxXOXXJICHHE BCEX MPOCTHIX YHCEN B
3aJlaHHOM JHarna3oHe; 00paboTka MHOTOPAa3pSIHBIX LEJIBIX YHCE;
aHaJlU3 CHUMBOJBHBIX CTPOK M JPYTUX), AITOPUTMOB TOUCKA U

COPTHUPOBKH

3HaHue (QYHKIUOHAIBHBIE BO3MOXHOCTH  WHCTPYMEHTAJIbHBIX
CPENICTB Cpe/bl pa3paboTKu
Brnagenue ocHOBHBIMU CBEACHUSIMH O 0a3aX JaHHBIX, UX CTPYKTYpE,

CpeICTBax CO37aHus U pabOThl C HUIMH

[loHnManne  BO3MOXXHOCTEH W OTPAaHUYEHUN  TEXHOJIOTUH
HCKYCCTBEHHOTO MHTEJUIEKTa B Ppa3IUYHbIX OO0JacTAX; Hau4ue
MPEJCTaBICHUN 00 NCIOIb30BaHUN HH(POPMAIIMOHHBIX TEXHOJIOTHH B

pa3nUYHBIX PO eCcCHOHATBHBIX chepax

BJ'Ia,I[eHI/IC TCOPCTUUCCKHUM allllapaToM, MO3BOJIAOIIUM OCYHICCTBIIATH
NpCACTABJICHUC 3aJaHHOI'0 HATypPaJIbHOI'O0 YHCIAa B Pa3JIMYHBIX
CUCTEMAX CYMCICHUSA, BBbIIIOJIHATH HpGO6p330BaHI/I$[ JJOTHYCCKHUX

BBIPQKEHUH, HCIONIb3Ys 3aKOHBI aireOpbl JIOTUKH; OMNPEIeATh




KpaTyaiiuii myTh BO B3BEIIEHHOM rpade ¥ KOJIMYECTBO MyTeH MEXTY

BEpHIMHAMHA OPUCHTUPOBAHHOI'O allUKIIMYECKOI'O rpaq)a

Ymemo

2.1

2.2

2.3

2.4

2.5

YMeHue UCIosib30BaTh KOMIBIOTEPHO-MaTeMaTUYECKUE MOJIENIN ISt
aHaiM3a OOBEKTOB W  MpOIECcCcOB:  (QOpMYIHpOBaTH  LEjb
MOJICJIMPOBAHUS, BBIMIOJHATh aHAIU3 PE3YJbTATOB, MOJYYCHHBIX B
X0/l€  MOJCIIMPOBAHUA;  OIEHUBATH  aJ[EKBAaTHOCTb  MOJIEIHU
MOJIETTUPYEMOMY OOBEKTY WIIM MPOIIeCcCy; MPEACTaBISATh PE3yabTaThl

MOJZCIIMPOBAHUS B HAITIITHOM BU/IC

YMenue kiaccU(PUIMPOBaTH OCHOBHBIE 33Jayd aHaIM3a JaHHBIX
(mporHo3upoBaHue, Kiaccupukanus, KilacTepu3alus, aHajIu3
OTKJIOHCHH); TIOHMMAaTh IOCJIEIOBATEILHOCTh PEIICHUs 3a]1a4
aHajM3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMUCTKA M OIEHKA
KauecTBa JAaHHBIX, BBIOOPD M (MIM) TOCTPOEHUE MOJIEINH,
npeoOpa3oBaHue MaHHBIX, BU3YyalIH3alUsl JAaHHBIX, MHTEpPIpPETaLus

pe3yJIbTaToB

YMenue onpeneniarb MHPOPMAIMOHHBIH 00BEM  TEKCTOBBIX,
rpa@uUecKuX H 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX MapaMerpax
JUCKpETHU3AIMK. Y MEHHE OINPEAETATh CPEAHIOI CKOPOCTh Mepeaaun
JAaHHBIX, OLICHUBATh U3MEHEHUE BPEMEHH Tepeladll MPH U3MEHEHUU

MH(}OPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBS3H

YMmenue CTPOUTH KO, O6CCH€‘II/IB3.IOH_[I/II\/’I HAWMMCHBITYIO BO3MOXHYIO

CPEIHIOI0 JUIMHY COOOLIEHUS PU U3BECTHOM YacTOTE CUMBOJIOB

YMeHH€e UCIO0Ib30BaTh IIpu pCUICHUU 3a1a4 CBOMCTBa HO3I/II_[PIOHHOI>’I
3aluCu  4YuCCil, QAJTOpUTMBI IIOCTPOCHHA  3allMCH  4YUCJIa B
HO3I/IHI/IOHHOI\/'I CUCTEME CYHCIICHHA C 3aJaHHbIM OCHOBaHHEM U
MMOCTPOCHUA YUCIIa 11O CTPOKE, coz[epncameﬁ 3alucChb 3TOro 4ucia B
HO3I/ILII/IOHHOI>'I CUCTCMC CUHUCIICHUSA C 3aIaHHBIM OCHOBAHUCM,; YMCHHC
BBIIIOJIHATH apI/I(i)MeTI/I‘IGCKI/Ie onepanvi B IMO3UIIMOHHBIX CHUCTEMax

CUHCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIpa)KEHHWE B JAU3IBIOHKTUBHON U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax 1o 3adaHHOM Tabiuie
UCTUHHOCTHU; HCCIEI0BaTh 00JacTh HCTHMHHOCTU BBICKAa3bIBAaHUS,
COJIEpKALIEr0 IMEpPEMEHHBIE; pellaTb HECIOXKHBIE JIOTHYECKHE

YpaBHEHUSA

2.7

VYMmenune peuiaTth aJIrOPUTMHUYCCKUEC 3a]a4d, CBA3aHHBIC C aHAJIM30M

rpadoB (3a1a4u TOCTPOEHHUS ONITUMAIILHOTO ITYTH MEXKTy BEPIIMHAMHI




rpada, oOmIpeneNeHus] KOJMYECTBA PA3IUYHBIX MyTeH MEXIy

BEPIIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTo rpada)

2.8

YMeHue Ucroib30BaTh ACPEBbs MPU aHATIU3€ U OCTPOCHUHU KOJOB U
JUISL TIpeCTaBICHUS apu(METUUYECKUX BBIPAKEHUH, MPU pEHICHUU
3a/a4 TMOUCKA M COPTHUPOBKU; YMEHHUE CTPOUTH IEPEeBO UIPHI IO
3alaHHOMY  allTOPUTMY;  pa3pabarbiBaTh W  OOOCHOBBIBATH

BBIUTPBILIHYIO CTPATETUIO UI'PBI

2.9

YMmenue AHAJIM3UPOBATE AJTOPUTMBI C MCIIOJIB30BAHHUEM Ta6JII/IL[
TPaCCUPOBKHU, OIIPECACIIATh 0e3 HCI0JIL30BaHUA KOMIIBIOTEPA
PE3YIbTATHI BBIIIOJIHCHHA HCECIOXKHBIX IIPOrpaMM, BKIIIOYAIOMIUX
IUKJIbI, BCTBJICHUA W NOAIPOIpaMMbl, HPpHU 3aJaHHBIX HCXOAHBIX

JaHHBIX

2.10

2.11

YMeHue orpenensTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMMpOBAHHE 3JEMEHTOB MAacCHBa, COPTHPOBKA
MaccHBa, NepedOpHbIe aITOPUTMBbI, TBOUYHBIN MMOMCK) U IMPUBOIUTD
IIPUMEPHI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIIOKHOCTH JUIsl PELLICHUS
OJIHOM 3a1a4u

Bnagenue yHUBEpCaIbHBIM SI3BIKOM INPOTrPaMMHMPOBAHUS BBICOKOI'O
ypoBus (Ilackans, Python, Java, C++, C#), npencraBicHUSIMH O
0a30BbIX TUNAX JAHHBIX M CTPYKTYpax JaHHBIX; YMEHHE
HCIIOJIb30BaTh OCHOBHBIE YIPABIISIIOIIME KOHCTPYKIIMM; YMEHHUE
OCYILECTBIATh aHAIW3 MPEAJIOKEHHOM NpOrpamMMbl: OIpPENesaTh
pe3ynbTaThl paboThl MPOTrPaMMBbI NPH 3a/1aHHBIX UCXOJHBIX JaHHbIX;
ONPEAEIATh, IPU KAKUX HMCXOJHBIX JAHHBIX BO3MOXKHO IIOJy4EHHUE
YKa3aHHBIX pE3YJIbTAaTOB; BBIABIATh JaHHBIE, KOTOpPBIE MOIYT
MpUBECTH K oOmuOKe B paboTe mnporpamMmsl; (OpMYyIUpOBaThH

NPCAJIOKCHUS 1O YIIYUIICHUIO IPOTPpaMMHOI'O KOaa

2.12

YMeHue peann3oBbIBaTh Ha BbIOpAaHHOM Ui HU3YYEHHUs SI3bIKE
nporpaMmmMHupoBaHus Beicokoro yposas (ITackans, Python, Java, C++,
C#) TunoBble  anropuTMbl  OOpaOOTKM  YHCEd, YHCIOBBIX
MOCJIEZI0BATEILHOCTE U MACCHBOB: NPEJCTABICHUE UYUCIIA B BHJIE
Ha0opa TMPOCTBIX COMHOXKHTENEH; HAaX0XJICHUE MaKCUMaJbHON
(MUHMMAaNBHOM) WHU(PHl HATYpaJIbHOIO YHWCIA, 3alUCaHHOIO B
CUCTEME CUHCJIEHHMsS C OCHOBaHMEM, He mpeBblmaromuMm 10;
BbIUUCIIEHHE 000OMIEHHBIX XapaKTEPUCTUK AJIEMEHTOB MaCCHBa WIJIH
YHCIIOBOM MOCIIEIOBATEILHOCTA (CYMMBI, MPOU3BEACHUS CPEIHEr0
apu(pMeTHYeCKOro, MUHUMaJIbHOTO U MaKCHMAaJIbHOIO 3JEMEHTOB,

KOJIMYCCTBA JJICMCHTOB, YAOBJICTBOPAIOIINUX 3aJdHHOMY yCJ'IOBI/IIO);




COPTHUPOBKY DJJEMEHTOB MacCHBa;, YMEHHE HCIOJb30BaTh B
MporpaMMax JaHHbBIE PA3JIMYHBIX THUIOB C YYETOM OTpaHHYEHUMN Ha
JMana3oH WX BO3MOXKHBIX 3HAUECHUH, IPUMEHSTH [P PEIICHUH 3aa4
CTPYKTYphl JIaHHBIX (CHMCKH, CIOBAapH, CTEKH, OYEPEOH, JIEPEBBS);
NPUMEHSTh CTAaHAAPTHBIE W COOCTBEHHBIE MOIIPOTPAMMBI IS
00pabOTKH YHCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIb30BaTh
mpu pa3paboTke mnporpaMMm OHOTHMOTEKH MOANPOrpPaMM; yMEHHE
HCIOJIb30BAaTh  CpEACTBA  OTJIAAKUW  IporpaMM B cpene

IIPOTPaMMHUPOBAHUS

VYMeHue HCIoJb30BaTh SJICKTPOHHBIC TaGJII/IHBI 4 aHalik3a,

NpeACTaBIeHUs W OO0pa0OTKM  JaHHBIX  (BKJIIOYas  BBIOOD

2.13 ONTUMAJIBHOTO PpeIIeHUs, MoAOOp JMHUM TPEHIA, pElIcHUuE 3a1ad
MIPOTHO3UPOBAHMS); YMEHUE UCIIO0JIb30BAaTh TaOJIMYHBIC
(pensioHHBIC) 0a3bl JAHHBIX M CIIPABOYHBIC CHCTEMBI
YMeHue opraHu30BbIBaTh JUIHOE HH(POPMAIIMOHHOE TIPOCTPAHCTBO C

214 WCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTHI;

MOHMMaHNE BO3MOXKHOCTEH I_II/I(i)pOBBIX CCPBUCOB IOCyAapCTBCHHBIX

yCIyT, HU(PPOBBIX 00pa30BaTENbHBIX CEPBUCOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'3 11O TH®OPMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [Mudposas rpaMOTHOCTH
OCHOBHBIE TEHJICHIIUN Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH.
11 [TapannenpHble BBIYMCIEHUS. MHOTOIIPOLIECCOPHBIE CUCTEMBI.
' Pacnipenenénnble BEIMUCIUTEIbHBIE CUCTEMBI M 00paboTKa OOJIBIINX
JAHHBIX
[IpyHIMIIBI TOCTPOEHUS U allllapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
12 Ceresbie mpotokonsl. Cerb MHTepHer. Anpecanus B cetu VHTepHer.
' [Mporoxko:s! creka TCP/IP. Cucrema nomeHHbIXx UMEH. Paznenenue IP-cetn
Ha TIOJICETH C MTOMOIIBIO0 MacOK MoJceTen
daiinosas cucrema. [louck B (aitnoBoii cucreme. [IpHHIMITBI pa3MeIeHUs
13 U UMeHOoBaHUsA ¢aiioB B joiroBpeMeHHOM mnamsTu. IllaGmonbr st
ONMCaHuA rpyni (aitnon
14 CkopocTh Tmepenayd JaHHBIX. 3aBHCHUMOCTb BpPEMEHH I[epeladd OT

I/IH(bOpMaI_II/IOHHOTO 00BéMa JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U




1.5

1.6

[MudpoBanne mnanHbix. CUMMETPUYHBIE W HECUMMETPHYHBIC IIH(PHI.
[udpsr mpocroit 3amensl. [Hudp Lezaps. udp Bmwkenepa. Anroputm
muppoBanus RSA

KO,I[BI, IIO3BOJIAIOIIUC O6H3py>I(I/IBaTB " UCIIPABJIATH OI_HI/I6KI/I, BO3HHKAKOIIUC
npu nepeaadc JaHHbIX. Paccrosane XsMmuHTa. KOI[I/IpOBaHI/Ie C

noBTopeHreM 0uToB. Kol XamMmuHTra

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

2.2

JlBonyHoe koaupoBaHHE. PaBHOMEpPHBIE W HEPABHOMEPHBIE  KOBI.
JlekoaupoBaHue COOOIIEHUH, 3aMCAHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX
kozoB. Ycnosue @ano. [locTtpoeHne 0gHO3HAYHO IEKOAUPYEMBIX KOJIOB C

IIOMOIIBIO ACPEBaA

Teopernueckne Moaxonbl K OIEHKE KojaudecTBa MHMopmaruu. EguHUIb!
M3MEPEeHHUS KoiudecTBa WHGopMaruu. AJpaBUTHBIA TOIXO0I K OILCHKE
KoJr4decTBa MH(pOpManuu. 3aKOH aJUIMTUBHOCTH HHpopMmaruu. dopmyna

Xaptnu. Uadopmarus u BepostHocTs. Dopmyna [llennona

2.3

Cucrempl cumciieHusi. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX 4YHMCEN B
MIO3ULIMOHHON cUcTeMe cuuciieHns. CBOMCTBA MO3ULIMOHHOM 3allUCH YUCIIA:
KOJIMYeCTBO LU(p B 3amUCH, NMPU3HAK JEIMMOCTU YHUCIIa Ha OCHOBAaHME
CUCTEMbI CUMCIEHHUS. AJITOPUTM INepeBoja IEeJIoro uuciaa u3 P-uyHOU
CHUCTEMbI CUHCJIEHMSI B JIECATUYHYIO. AJITOpUTM MepeBoja KOHeuyHou P-
WYHOM JpoOM B JAECATHYHYIO. AJTOPUTM IepeBoja IEeJoro Yucia U3
JIEeCATUYHOM cucTeMbl cuucieHuss B P-uunyro. IlepeBon KoHeuHOM
necsITMUHOM  apodbu B P-uunyro. JIBoWuHas, BOCbMEpHUYHaAs H
IIeCTHaAUaTepUyHasl CUCTEMbl  CUMCIEHHS, CBS3b MEXIYy HHMH.

ApI/I(I)MeTI/ILIeCKI/Ie OIepanru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUSA

2.4

TpOI/ILIHaSI YpaBHOBCUICHHAA CHUCTEMA CYUHCIICHHA. I[BOI/I‘IHO-}IGCSITI/I‘IH&?[

CUCTEMA CUUCIICHUA

2.5

2.6

2.7

Konuposanue tekctoB. Koampoka ASCIl. OpHoGalTHBIE KOAMPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue

nH(pOPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIIICHUIA

KomupoBanue wuzobpakenuif. Ouenka HHQOpMaMOHHOTO 00BEMA
rpaduyecKuX JTaHHBIX MPU 3aJJaHHBIX pa3pelIeHnd U IITyOrnHe KOJUPOBaHUs
ugera. L{BeroBrie mogenu. Konuposanue 3Byka. OnieHka nH(OOpPMaIOHHOTO
00bEMa 3BYKOBBIX MJAaHHBIX MNpPU 3aJaHHBIX YacTOTE€ JAUCKPETU3ALUU U

Pa3pAAHOCTH KOAUPOBAHUA

Anre6pa noruku. IloHsTHE BBICKa3bIBaHUSA. BbICKa3bIBaTelIbHBIE (I)OpMLI

(npenukatel). KBaHTOpHI CyliecCTBOBAHUS U BCEOOIIHOCTH.




2.8

2.9

2.10

2.11

Jlornyeckue omneparuu. TaGnuibl HCTUHHOCTH. JIOrMYeCKHe BBIPAKECHHUS.
Jlormueckue TokaecTBa. Jlormyeckue omnepauMu M ONEpaluy  Hax
MHOKECTBAMHU.

3aKoHBI anreOpbl JIOTUKU. DKBUBAJICHTHBIE MPE0Opa30BaHUS JOTMYECKUX
BBIpQKCHM. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornueckue QyHKIMU. 3aBUCUMOCTb KOJUYECTBA BO3MOKHBIX JIOTMUECKUX
(GyHKLIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (OpMbI TOTHYECKUX BBIPAKECHHHA

COBepH_IeHHBIe JU3BbIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6111/1ue HCTUHHOCTHU

Jlornueckue »JIEMEHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHoropa3psasbii cymmarop. Iloctpoenue cxem Ha JIOTM4ECKUX 3JIEMEHTax
110 3alaHHOMY JIOTUYECKOMY BBIPa)KEHHUIO. 3allMCh JJOTMYECKOIO BBIPAXKCHHUS

10 JIOTHYECKOM CXeMe

Mopnenu n MmoaenupoBanue. Llenn monenpoBaHus. AJEKBAaTHOCTb MOJEIN
MoJieNIupyeMoMy 00BbeKTy win nporneccy. Dopmanuzanus MPUKIAIHBIX
3a/1a4.

[IpencraBinenue pe3yabTaTOB MOJAEIMPOBAHUS B BHJE, YIOOHOM JUIs
BOCIIPUATHS 4elloBeKOM. I'paduueckoe mpeacTaBieHHE AAHHBIX (CXEMBI,
TabnuIbl, rpadukm).

IIpencraBieHye LEnbIX 4YUCENl B NaMATH KOoMIbioTepa. OrpaHMYEHHOCTH
Jrarna3oHa 4yrcen Ipyu OrpaHUYeHUH KoJnyecTBa pa3psoB. [lepenonnenue
pa3psnHON ceTkH. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOTIOJHUTEBHBIN KO/ OTPULIATENIBHBIX YHCEI.

[ToGuToBBIE JNOrMueckue omnepauuu. Jlormdeckuit, apupmernyeckuii u
nukueckuit capuru. llludpoBanue ¢ moMornp0 MOOUTOBOW OmEpariuu

«uckinrouaromiee UJIN»

2.12

2.13

HpeﬂcraBneHHe BCIICCTBCHHBLIX YMCCII B IMaMATH KOMIILIOTCpA. 3Haqa1ua51
4YaCTb W HOOPAAOK YHCIA. ,Z[I/IaHaBOH 3HAYCHHI BCIICCTBCHHBIX YHUCCII.
HpO6HCMLI XpPaHCHUS BCHICCTBCHHBIX YUCCII, CBA3AaHHBIC C OTPAHUYCHHUCM
KOJIMYCCTBA pa3psa0B. Brinonnexnue OHCpaHI/Iﬁ C BEMICCTBCHHBIMHA YU CJIaMH,

HaKOILIEHUE OIIMOO0K IIPpU BBIYUCIICHUAX

I'padbr. OcHoBHBIE TOHSATHS. Bunbl rpagos. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTU. PerieHue
AITOPUTMUYECKUX 33Ja4, CBA3AHHBIX C aHaIM30M rpadoB (IOCTpOEHHE

OINITUMAJIBHOTO MMYTH MEKAY BCPUIIMHAMU rpa(ba, OMpCACIICHUEC KOJIMYCCTBA




Pa3JINIHBIX HYTCﬁ MCXKAY BEpIIMHAMU OPUCHTHUPOBAHHOI'O allUKIIMYCCKOI'O

rpada)

2.14

2.15

HepeBbs. bunapuoe nepeso. JlepeBbs moucka. CrocoObl 00Xoma JepeBa.
[IpencraBnenne  apupMETHYSCKMX  BBIDOKCHHW B BHJAE  JIEpEBa.
Hcnonp3oBanue rpadoB U AEPEBHEB NIPU OMHCAHUU OOBEKTOB U MPOIIECCOB
OKpY>KaloIIero Mupa

JIMCKpEeTHBIE WIPbI JIBYX UTPOKOB ¢ MOiHON mH(popmarmeii. [loctpoenue
JepeBa mepedopa BapHAHTOB, ONMCAHHME CTPATEIMU WIPHl B TaOIMYHOU

(opMe. Bourphliiiinbie ¥ IPOUTPHIIIHBIE TO3ULIUN. BHIUTPHINIHBIE CTpaTeTun

2.16

CpenctBa  HMCKYCCTBEHHOTO WHTEIUIEKTa. WaeHTHUUKAIMS U TOUCK
W300paXeHU,  pacro3HaBaHWe  JHI.  VIcroigb30BaHME  METOJOB
MCKYCCTBEHHOTO HMHTEIUICKTa B OO0ydYammux cucremax. Fcmonb3oBaHue
MCTOAOB UCKYCCTBCHHOI'O MHTCJJICKTA B pO6OTOTeXHI/IK€. I/IHTepHeT BeHIefI.

Heitponnsie cetn

ANrOpuUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

@opManu3zanus  NOHATHS  anroputMa. Mammuea  TeropuHra  Kak

YHUBCPCAJIbHAA MOACIIb BBIYHCIICHUH

3.2

OneHka cl0XHOCTU BblunciaeHui. Bpems paOoTsl 1 00bEM HCHOIB3yeEMON
aMATH, MX 3aBUCUMOCTb OT pa3Mepa HMCXOAHBIX JAaHHBIX. OLeHKa
aCUMITOTUYECKON CIIOKHOCTH aJITOPUTMOB. AJITOPUTMBI TIOJTMHOMHUATIBHON
cnoxHocTtu. [lepebopHbie anroput™mel. [IprMepsl pa3nMuHBIX aJrOPUTMOB

peICHUA OHHOﬁ 3ala4ui, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

3.4

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThI MPOCTEUILINX aJTOPUTMOB
yIpaBJIeHUs]  WUCHOJHUTEISIMM U BBIYHUCIMTENBHBIX  alTOPUTMOB.
OnpeneneHne UCXOOHBIX JAHHBIX, NIPH KOTOPBIX AJITOPUTM MOKET JaTh

TpeOyeMblii pe3yabTaT

AnropuT™Mbl 00pabOTKN HATYpaJIbHBIX YUCEN, 3alIMCAaHHBIX B MO3UIIMOHHBIX
CHCTEMaxX CUMCIICHUS: pa3OMeHHe 3amicH YHcia Ha OTAETbHBbIE HHUPHI,
HaXOXXJCHHE CYMMBI W MPOW3BEICHUs MU(DP, HAXOKICHNE MaKCHUMAIIbHOU
(MUHUMAaNIBHOW) U (PBHI.

[IpencraBnenue ymcna B BUae Habopa MPOCTHIX COMHOXKUTENEH. AJITOPUTM
OBICTPOTO BO3BEJCHHSI B CTeNeHb. [IOMCK TPOCTBIX dYHCen B 3aJaHHOM

JIMana3oHe ¢ MOMOIIBIO AITOPUTMA «pelieTo DpaTtocheHar

3.5

MHoropa3psiiHbIe LeNble YNCia, 3aJa4i JUIMHHON apu(MeTuKU

3.6

S3pik  mporpammupoBanusi (Ilackanms, Python, Java, C++, C#). Twumsr

JaHHBIX: NCJIOYUCIICHHBIC, BCIICCTBCHHBLIC, CHMBOJIBHBIC, JIOTHYCCKHC.




3.7

3.8

Bernenus. Cnoxubeie ycnoBus. Luxnaslt ¢ ycinoBuem. Lukiel 1o
MePEMEHHOM.

OOpaboTka [OaHHBIX, XpaHsmuxcs B ¢ainax. TexcToBble U JABOUYHBIC
¢aiinel. QaiinoBeie nepeMeHHbIe ((paiinoBeie ykazaTenu). Utenue u3 daiina.
3anwmch B (aiin.

Pa3Ouenue 3amaun Ha mnoazagauyu. I[loxmporpammbl (mpoueaypbl U
byHKIHN).

Hcnonp3oBanue CTaHAAPTHON OMOIMOTEKH S3bIKa IPOTPAMMHUPOBAHHS
Pekypcus. PexypcuHble nponieaypsl 1 GyHkiuu. Mcnonas3oBanue crexa aiis

oprann3anvu pCKypCHBHBIX BbI3OBOB

Uucnennsie wMeroapl. TouyHoe u NpUOMMKEHHOE PEIICHUS 3a/1ayu.
UucneHHOe pelleHHe YpaBHEHUN C IOMOILIBI0 Moja0o0pa mapamerpa.
YucieHHble METOJbl pELIeHHUs YpaBHEHHWH: MeToJ mepedopa, MeToj
NOJIOBUHHOTO jeneHus. IlpubnmxéHHOe BBIYMCICHHE JJIMH KPUBBIX.
Brraucnienue miomaznei Guryp ¢ momMouibi0 YMCICHHBIX METOIOB (METO.
MPSIMOYTOJIBHUKOB, MeToj Tpaneuuit). Iloumck makcumyma (MHHHMyMa)

(bYHKHHH O,Z[HOﬁ HepeMeHHOﬁ MCTOAOM ITOJIOBMHHOI'O ACJICHUA

3.9

3.10

OOpaboTka CHUMBOJBHBIX JaHHbIX. BcTpoeHHble (QYHKIUU  s3bIKa
OPOrpaMMHpPOBAaHHSA Ui OOpaOOTKH CHMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJUYECTBA MOSIBIIEHUH CUMBOJIA B
CTpOKe, pa30MeHue CTPOKH Ha CJIOBa 1O MPOOETHHBIM CHMBOJIAM, TTOUCK
MOJCTPOKH BHYTPU JAHHOW CTPOKH, 3aMEHA HaWJIEHHOM MOJCTPOKH Ha
Ipyryl0 CTpoKy. I'eHepaimust BceX CJIOB B HEKOTOPOM aldaBuTe,
YJIOBIIETBOPSIIOIINX 3aJaHHbIM orpaHuueHusM. [IpeoOpa3oBaHue yucia B

CUMBOJIbHYIO CTPOKY U 00paTHO

MaccuBsl M IOCJIELOBATEILHOCTH 4YHCeNl. Brruncienne o0000IEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MAacCHUBAa WM YHCIOBOM ITOCIIEN0BATEIBHOCTH
(cymMMBI, NPOU3BENEHHS, CPEIHEr0 apH(PMETHUYECKOr0, MUHUMAIBLHOIO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.
AAroput™Mbl paboThl C 3JIEMEHTAMHU MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHUpoBKa OJHOMEpHOro MmaccuBa. IIpocTele  MeTOIBI
COPTUPOBKH (METOJ My3bIpbKa, METOJl BbIOOpA, COPTHPOBKA BCTABKaMH).
CoptupoBka ciussHMeM. bpicTpas copTUpoBKa MaccuBa (lIrOpUTM

QuickSort). JIBon4HbIi TOUCK B OTCOPTUPOBAHHOM MaCCHBE

3.11

JIByMepHBIE MacCHBBI (MaTpULbl). AJTOPUTMBI 00pabOTKH JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOI'O YHCIIOBOI'O MAacCHBa IO 3a/JlaHHBbIM

ImpaBujiaM, IIOUCK 3JICMCHTA B JBYMCPHOM MACCHUBC, BbBIYHUCJICHUC




MakcuMyma (MHUHHMyMa) UM CYMMBI 3JEMEHTOB JBYMEPHOIO MacCHBa,

EPECTaHOBKA CTPOK U CTOJ'I6I_IOB JABYMCPHOI'O MaCCHBa

3.12

CrnoBapu (accOIMaTUBHBIE MACCHUBBI, OTOOpPaKECHHS). XOII-TAOJIUIIBIL.

HOCTpOCHI/IC aJ'I(l)aBI/ITHO'LIaCTOTHOl"O CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

3.13

3.14

Creku. AHanM3 NPaBUILHOCTH CKOOOYHOIO BbIpaKeHHs. Bpluucienue
apu(pMeTUYECKOro BhIPaKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XPaHEHUS! TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHrne MUHUMAIBHOTO OCTOBHOTO JE€peBa
B3BEIICHHOTO CBSI3HOTO  HEOpUeHTHpoBaHHOro rpada. KommyecTBo
Pa3IMYHBIX MYTEH MEXy BEPIIMHAMH OPUEHTUPOBAHHOTO ALMKINYECKOTO

rpada. Anroputm J[eldKkcTpbl

3.15

HepeBps. Peasnmsanus nepesa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYP. JIBOMUHBIE
(Ounapuble)  nepeBbs.  [locTpoenme — nepeBa Il 3aJlaHHOTO
apu(MEeTHYECKOr0 BhIpaXKeHUs. PeKypcUBHbIE aJropuTMbl 00X01a JepeBa.

Hcnonp30Banue cTeka U ouepean Ajsi 00Xo/a aepeBa

3.16

3.17

JluHamMuueckoe NpOrpaMMHUpPOBAaHME KakK METOJ pEIIeHus 3aJad C
COXPAaHEHHEM TNPOMEXKYTOUHBIX pE3yJbTAaTOB. 3ajayd, pellaeMble C
MIOMOILBIO IMHAMUYECKOI'O IPOIPAaMMHUPOBAHUS: BBIYUCIIEHUE PEKYPCUBHBIX

(bYHKHHﬁ, MOJCYET KOJIUUECTBA BApUAHTOB, 3aa4X OIITUMHU3AlIUU

[TonsiTre 06 00BbEKTHO-OPUEHTHPOBAHHOM MTpOrpaMMUpoBaHuU. OOBEKTHI U
knaccel. CBoiicTBa U MeTolbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIH
aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO

noaxoja. MIHkancymsmus, Hacjae10BaHue, MoIuMOppU3M

NHupopmaninoHHbIe TEXHOJIOTUH

4.1

4.2

Ananu3 naHHbeIX. OCHOBHBIE 3aJ]aud aHaJM3a JaHHbBIX: [IPOTHO3HPOBAHUE,
KIaccuuKanus, KJIaCTepU3alHs, aHaJIn3 OTKJIOHEHHH.
[TocnenoBaTenbHOCTh pElICHUs 3a/lad aHajiu3a JAHHBIX: cOOp MEPBUYHBIX
JAHHBIX, OYMCTKA U OIICHKA KauyecTBa JaHHBIX, BBIOOP U (WJIM) TTOCTPOCHUE
MOJIeNH, peoOpa3oBaHue JaHHbBIX, BU3yadu3allus JaHHBIX, HHTepIpeTalus
pe3ynbTatoB. [IporpamMmmusie cpeacTa u IHTepHET-CEpBUCHI 11 00pabOTKH
U TIpe/ICTaBlIeHus JaHHbIX. bonbre qanapie. MammHHOe 00yueHue

AHanu3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX Talbauil. BeruncineHne cymMMsl,
cpenHero apupMETHYECKOro, HAWOONBIIET0 (HAMMEHBIEro) 3HAYCHHS
nuarnazoHa. Beraucnenue koahduimenTa Koppensuu IByX psI0B JaHHbIX.
[Toctpoenue cronOUaThIX, TMHENYATHIX U KPYTOBBIX 1uarpamm. [Toctpoenue

rpapukoB  pynkuuil. IlombGop nMHMM  TpeHnma, pelieHHe —3agad




IMPOTrHO3UPOBAHMA. Pemenne 3aa4 OlITUMHU3AIUHU C TIOMOIIBIO 3JICKTPOHHBIX

TalJIHnI

JluckpeTnzanusi NpH MaTEMAaTHYECKOM MOJCIHPOBAHUH HETPEPbIBHBIX
nporeccoB. MojienupoBanue IBUKeHHS. MojenupoBaHue OMOJOTHYECKUX
cHCTeM. MaremaTtuueckue MOJEIH B DKOHOMHKE. BplunciuTesbHbIe
4.3 SKCHEpUMEHTHl ¢ MojemsiMu. OOpaboTka pe3ynbTaToB SKCIEPUMEHTA.
Mertox HamMmeHbIIMX ~KBagpaToB. OIGHKAa YHCIOBBIX IapaMeTpOB
MOJZIEIUPYEMBIX 00BEKTOB H IIPOIIecCOB. BoccTaHOBICHNE 3aBHCUMOCTEH 110

pe3yjibTaTaM SKCIICPUMCHTA

44 BepostHocTtHele  Moamenn.  Meronsl  Monrte-Kapno.  MMurannoHHoe
MojieniupoBanue. CHCTEMbI MaCCOBOTIO 00CTYKUBaHUS

Tabnuunbie (pensuoHHBIC) 0a3bl AaHHBIX. Tabmuia — TpeacTaBICHHUE

cBeJleHHuI 00 OJHOTUITHBIX 00BbekTax. [Tone, 3anucek. Kirrou Tabmuiel. Pabora

C TOTOBOM 0a30i JaHHBIX. 3amojHeHrne 0a3bl JaHHBIX. [[OUCK, COPTUPOBKA U

A GubTpanus JAAaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochl C
' rnapameTpamMu. Beraucisemple oI B 3a1pocax.

MHuorotabiauanbie  0a3bl JAaHHBIX. THIBI CBS3€H MEXIy TaOIHIIAMH.

BHemaui xirod. HeJ’IOCTHOCTL 0a3nl JaHHBIX. 3ar1pocm K MHOTOTa0JIMYHBIM

0a3zaMm IaHHBIX

TexctoBbiii mporneccop. CpencrtBa MOMCKa M aBTO3aMEHbl B TEKCTOBOM
46 npoueccope. CTpyKTYpHUpOBaHHBIE TEKCTOBBIE JOKYMEHThHl. (CHOCKH,
ornaBieHue. IlpaBuna 1MTUPOBAHUS HUCTOYHUKOB M O(OpMIIEHUS

OonborpauUIecKux CChIIIOK

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Undpopmaruka (B 2 yactsx); 11 knacc. yrinyonennoe oOyuenue [Tonskos K.1O., Epemun
E.A. O6mectBO ¢ orpannyeHHOM oTBeTcTBeHHOCThIO « BUHOM. JlabopaTopust 3HaHUY;
AxuunonepHoe obmectso «M3narensctBo «lIpocsenienne»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA



. 3enbko, Boiitemenko, Ka3zauenok//Muadopmaruka. 10-11 kmacesl. unaktuueckue u
nuarHoctuueckue matepuaisl. [locobue ms yunreneit//M3narenpctBo: BeicHoBa, 2022 1.

. ITy3unoBckas, CuecHoBud: Mudopmaruka. 10 knacc. [nan-koHCHIEKT ypOKOBABEPCIB,
2021 r.

. Nudopmaruka. 10 kmacc. TexHOnOrmueckue KapTel ypokoB mo ydyeOHuky M. T
Cemakuna, E. K. Xennepa

. Huxonaii [Tenareiiuenko: Muadopmaruka. 11 kimace. TexHonorundeckue KapThl yPOKOB
no yueOoHuky U. I'. Cemakuna. ba3oBsiii ypoBeHb
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