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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUI K pe3yibTaram
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOMIETO
obpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHMOpMaTHKEe Ma€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCS CPEICTBAMU
yueOHoro npeamera «MHpopmaTuka» Ha YrIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1aéT NPUMEPHOE pacHpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS €  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIUXCH.

[TporpamMMma 1o nHpOpMaATHKE ONpPEAEIeT KOJIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0TO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOM UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBIsIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OpPMATHKM KAaK HAyyHOM JAMCUMIUIMHBI, H3ydarolien
3aKOHOMEPHOCTH IPOTEKAaHUS U BO3MOKHOCTH aBTOMAaTU3alMU UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COITUANBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH()OPMALMOHHOU
JESITEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeqHEro o0Iero o0pa3oBaHUs SBISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00iacTu
uHGOPMATUKU U HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, Onmupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  MpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbratel  yriyOn€HHOrO yYpOBHS HM3yu€HHs y4eOHOro mpeameTa
«Uudopmartuka» OpUEHTHPOBAHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIEITEIbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KIIOUEBBIMU MOHATHUSAMU W 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
IPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIE MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU IpeIMETHON 00JIacTH;

YMEHHE penlaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3a]ayu,
XapaKTEpHbIE I MCIOJIB30BaHUS METOJOB M HMHCTPYMEHTApHUsl JaHHOU
npeaMeTHON 00J1acTu;

HaJM4yue TPEACTABICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK IeJI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpMATHKUA 00eCleynBaETCA
LeJI€HANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alnusax  npodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
porpaMMHas MHXEHepHs, HHPOpMallMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE OOYy4Y€HWE, TMPOMBIIUICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAHTOBBIE
TE€XHOJIOTHMH, CHUCTEMBI PAaCIpENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM pPeaJIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(OPMALMOHHBIX KOMIETEHUUH OOy4aroumerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAOILErOCS MHPOPMAIIMOHHOTO 00IIeCTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 kinaccax goMKHO 00€CIeUnTh:

c(OpPMHPOBAHHOCTh MHPOBO33PEHMSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHOPMATUKH, HWHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3nuyarh (aKThl W OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BHUJIETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



C(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIWAHUM  HMH(POPMAIIMOHHBIX
TEXHOJIOTM Ha W3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHUH;

INPUHATHE TPABOBBIX U dTUYECKUX ACIEKTOB MH()OPMALMOHHBIX TEXHOIOTHIA,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOZEH, BOBICUEHHBIX B CO3JJaHUE U HCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHrEe HH(OpMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU O0YyYarolmmxcs K
CaMOpa3BUTHIO.

B conepxxanun yuyeOHoro mpeamera «MHpopmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMOTHOCTH» TMIOCBSILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOrO  OKPYKEHHUS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIA anmapaT WH()OPMATUKH, BOMPOCHl KOAWPOBAHUSA HWH(OpMaIuu,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBILUICHUS, Pa3pabOTKy alrOpUTMOB U OLIEHKY UX CJIIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha S3bIKaxX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTUN, pPEaTM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJAYKTaX U MHTEPHET-CEPBUCAX, B TOM YKCIIEC B 3aJja4ax aHajIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W SJIEKTPOHHBIX TaOMUI[ [JIsl pEeleHUs
NPUKJIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro mpenmera «MuHdopmarukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTEeNbHYIO TPOrpaMMy OOYUEHHMsI, HO MOTYT OBITh HPEJI0KEHbI ISl U3YUECHUS
OTJI€JIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrinyOnéHHbpli  ypoBEHb U3y4Ye€HHUS HH(DOPMATUKH pPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUEHTHPOBAHHOIO HA  HWHXCEHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl ACSITENbHOCTU. YTIyOJEHHBI YPOBEHb HW3YYEHHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYyYarolUMXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUATbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEHIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIIEIOBATEIIbCKON e TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSAMH OTpacid WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro roja oOy4YeHUs
MOXET OBITh M3MEHEHAa MO YCMOTPEHHIO YYHUTENIS MpPH MOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydeHus UHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 1acoB (4 daca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU IIU(DPOBOTO OKPYKEHUS.

[TpuHIUIBE pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
OMOIIbI0 MIUH. KOHTpOJIepbl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipeniennéHHbIe BBIYMCIUTEIBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBEOTEPHI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Buibl
nporpaMMHOro obecrnedyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpammHoe oOecrieueHue. OrnepalroHHBIC CHUCTEMBI. Y THIIHMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULILIUA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JIuneH3upoBaHue MpPOrpaMMHOTO 00eCTICUeHHUSI
u 1uudpoBeix pecypcoB. Ilponpuerapuoe U  cBOOOAHOE MPOrpPaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOIaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCHOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOCHUS W allllapaTHbhIe KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiblo Macok nonacereid. CereBoe
aagMuHUCTpUpoBaHue. [lollydyeHrue MaHHBIX O CETEBBIX HACTPOUMKAX KOMIIbIOTEpA.
[IpoBepka Hanuuus CBA3U C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBucbl  HMHTepHeTa.
['eonnopMaImoHHbIE CUCTEMBI. | €0OKAIIMOHHBIE CEPBHUCHI PEATLHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKeHHOCTH
aBTOMAarucTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBUja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpoO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
uHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAaHHBIX
uH(popMalMoHHbIX cuctemax. IIpaBoBoe oOecrnieueHne UWHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBLHOW MH(POpMAIUH, XpaHsIIeHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOE MporpaMMHOe 00ecreyeHrue U CrnocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmra apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Bmxenepa. Anroputm
mndposanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle u 3HaHUs. VHQOpMalMoHHBIE MpoLecChl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3alu MH(opManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IOMOUIBIO
nepeBa. EnvHMIIBI U3MEpeHHs KonuecTBa UHPopMauu. An(aBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucrteMe cuMciieHns. CBOWCTBAa MO3MLIMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEeBOAA 1IEJI0Tr0 Yucia U3 P-M4HON CUCTEMBI CUUCIICHUS B
JECATUUHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-muHON npobu B NECATUUHYIO.
ANTOpUTM NEpeBOJa LEJIOr0 YUCiIa U3 AECATUYHOW CHCTEMBbl CUUCIEeHHS B P-
nunyto. [lepeBon KoHeuHOW necsATUUHON JApodbu B P-nunyro. JIBomunas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUA. TpondHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BbEéMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3o0Opaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaUIeCKuX TaHHBIX NP 3aJIaHHBIX pa3perieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie MOnenu. BekTtopHoe komupoBaHue. @opmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Konuposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUS. Bpicka3biBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOiauIbl MCTUHHOCTH. Jlormueckue BBIpAKEHUSI.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIornueckue onepauuy U onepanuy HaJl MHOKECTBAMU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [1oJIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jlormueckux  BblpakeHHil.  CoBepllIEHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, aITOPUTMBI KX
MOCTPOEHUS IO TaOJIUIE UCTHHHOCTH.

Jlormyeckue »s1eMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKHX AJIEMEHTAX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie UENbIX YKMCEN B MHaMATH KoMIibioTepa. OrpaHUYE€HHOCTD
JVana3oHa 4YUCEl NpH OrPaHWYEHUH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsiAHON ceTku. be33HakoBble M 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIMA
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMAMSITH KOMIBIOTEPA. 3HAyaIlas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPU BHIYUCIICHUSIX.



AJITOPUTMBI U NIPOrPaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThI MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX TaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHus 3aAad Ha KoMIbroTepe. MHCTpyMeHTanbHBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, TpouIupoBIMK. KoMmumismuss u UHTepmpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabiul. Otinanoussiii BeiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Ilukmel ¢ ycioBueMm. LlUMkiael 1O MEpEMEHHOMN.
B3auMo3aMeHsIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl NPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeJEHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juaras3oHe. [IpencraBinenue
yuciia B BUJe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GYHKIIVH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpolenypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHne CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[TonkmtoueHue  OMOAMOTEK  MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  TNPUOMIDKEHHOE pEIICHUsS 3aayM.
YuclieHHbIE METObI PELIEHUS] YPAaBHEHUI: METOJ repedopa, METO/ OJIOBUHHOTO
nenenus. [IpubnmxEéHHOE BBIYMCIEHUE AJWH KPUBBIX. Bhluncienue miomiaaen
buryp ¢ mMOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS sl 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSBICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel M TOCIENOBATENbHOCTH 4YHced. BpluncieHue 0000MEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YMCIIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
MPOU3BEIECHUS, CPEIHEr0o apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aqroputm QuickSort). JIBOMYHBI MOHWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIlbl). AJTOPUTMBI OO0paOOTKU JTBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MAacCUBA M0 3aIaHHBIM MPaBUJIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmatupoBanue. I[IpoBepka
opdorpadun m rpammatukd. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX Ipoleccopax. OOiayHble CEpBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue crucka JIUTepaTypsbl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAaHHBIX: MPOTHO3UPOBAHUE,
KJIaccupuKanus, KiacTepusalus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
peleHus 3a7auy aHalin3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJEINH, MPeoOpa30oBaHUE JAaHHBIX,
BU3yaJIM3allvsl TaHHBIX, UHTEPIPETALMUS pe3ysbTatoB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTeIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJBIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATHIX W KpPYroBbIX auarpamm. llocTtpoenue rpadukoB
¢dbynkimii. [Togbop auHMM TpeH A, pelleHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pelIeHUE YpaBHEHMM € TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOWCK HAaWIy4YIIEero pelieHus B 3alaHHbIX ycinoBusX. LlemeBas
¢yHkius, orpaHudyeHus. JlokaibHble M T00AJbHBII MHHMMYMBI 1IE€JIEBOM
¢yHkuuu. Pemenue 3a1a4 onTHMHA3aUU C TOMOUIBIO 3JE€KTPOHHBIX TAOIULI.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue mMOAXOAbI K OLIEGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH HH(Opmaruu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANrOpUTMBI CKAaTHSl JAHHBIX C MOTEPSMH. Y MEHBILICHUE
riyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE HUen anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XapPAKTEPUCTUK KaHama CBs3U. [IpuyunHbI
BO3HUKHOBEHHUs OIMUOOK TIpU Tmiepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIOIIME TPH TMepenadye TaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koapl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiacucTBUe. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaMoHHbli nporecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llenp mMonenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Men MoaenupoBanus. Dopmanusaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. ['padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHBIe MOHATUS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MAaTPHUL, CIIMCKOB CMEXHOCTH. PemeHue
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpOEHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmpelerIeHue KOoJuyecTBa
Pa3IMYHBIX IMYT€HM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi moumcka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATErUu UTPbl B TAOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMH. BBIMTPHIIIHBIE CTPATETHN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeIIEKTa. CepBHUCHI MAIIMHHOIO IMEpPEBOAA U
pacmo3HaBaHus ycTHOM peun. KornHutuBHbIe cepBUCHl. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE ML, CamooOyuaromuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHEe METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeTO/I0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI M IPOrPAMMHMPOBaHUE

@opManuzanus ~ HOHATHS — anropurma. Mammbaa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tesuc Yépua—TwropuHra.

OueHka CII0XKHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
MaMsiATH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOW  CIIOKHOCTH  aJrOPUTMOB. AJTOPUTMBI  ITOJMHOMHUAJIBHOU
cinoxxHoctd. Ilepebopuble anroputmsl. llpuMepsl pa3iaMyYHBIX —aAJITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX YHCEN B 33JaHHOM JWAIla30HE C TMOMOINBIO aAJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs).  XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKEHMUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnosib30BaHUE ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOro rpada. KoiaumdecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOro rpada. AiroputM
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja jaepeBa. Mcnonb3oBaHue cTeka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUsA 3axad  C
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUYECKOTO TPOTPAMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (YHKIIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHuU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacleJ0BaHuEe, TOIUMOPHU3M.

Cpenbl  ObicTpoit pa3pabotku mporpamm. [IpoexTupoBanue wuHTepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX — BJIEMEHTOB IS
MOCTpOEHUs HHTEpdeiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOAECIUPOBAHUS.

JuckpeTuzanuss TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue JBHKEHHsS. MoJenupoBaHue OMOJOTHYECKHX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BbluncIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMEeTPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MMwuranmonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYyKMBaHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBIX OOBekTax. Iloje, 3amuch. Kirou Tabmunel. Padora ¢
roToBOil 0a30if naHHBIX. 3amojgHeHue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTre 0 cepBEpHON U KIMEHTCKOM YaCTAX CAWTA.
TexHONMorusl «KJIMEHT — CEPBEpP», €€ MTOCTOMHCTBA U HeAOCTaTKU. OCHOBHI SI3bIKA
HTML wu kackamupix Tabmui ctuiet (CSS). Cuenapum Ha sa3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3memenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CailT.

BBoa n300pakeHUil ¢ MCIONB30BAHUEM PA3IWYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (poTOanmapaToB MU MHUKPOCKONOB, BHUIEOKAaMep, CKAaHEPOB U JIPYTUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — ILIBETa.
OOecuBeunBaHue IBETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaisbl.
Coxpanenue BbieneHHoNW obOnactu. [loaroroBka mimocTpamuii 1yist BeO-callTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusble. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHne KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paxeHH.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX  MOJENEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHE HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaabHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOXKIEHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIIECTBA, PACHIUPEHHUE KUZHEHHOTO OMbITA M OMNBITA JACSATEIHHOCTU B MPOIECCE
peanu3anuMud  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOyuyaroimierocs OyayT copMHpOBaHBI CIETYIOUINE JTUYHOCTHBIC
pe3yJbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsJKa,  COOJIIOJICHUE  OCHOBOMOJIAralIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM SKCTPEMH3MA, HAIIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uYeCcKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenrs TpeOoBaHuil 0€30MacHOM 3KCILTyaTalliid CPeICTB MH(OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOHN JIEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTepec K cdepaM MNpoPecCUOHANBHON NEATENbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHUEM U HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHUE COBeplIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

OCO3HaHHUE TI00ATBHOTO XapakTepa IKOJIOTUYECKUX MpOoOIeM U IMyTell ux
permeHus, B TOM 4YHCI€ C yY4€TOM BO3MOXKHOCTEH WH(OpMaAImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1udpoBoil Tpanchopmaluu MHOTUX chep JKU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOM IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce qoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIIOYAIOMICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromerocss OyayT chopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHbIE y4ye€OHbIE [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaThb  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WJM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMETPbl M KPUTEPUU HX
JOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIn3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJHATH pabdoOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi npoodsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

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

(GbopMUpPOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JEATEIIbHOCTH M JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3Y €€ pEeLICHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE PpEUICHUs 3a7auyd pPe3yJIbTaTshl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIN MOUCK MEPEeHOCa CPEACTB M CHOCOO0B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHAIbHBIE MOAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH MOJTydeHUs HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMATH3alUI0 U
MHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(QOpMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcOoOMIoJieHueM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBl, PECYpcOCOEpekKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) oO1enme:

OCYIIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax KU3HMU;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyaIluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH pas3In9YHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BCCTHU AUAJIOT, YMCTh CMATYATh KOH(l)J'II/II(THI)Ie CUTYyallH,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWM M WHIUBUIYaJIbHOU
paboTHI;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHI C y4€TOM OOIMHUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPpUHUMATh 1€  COBMECTHOM  JEATECIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJISATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Yy4éTOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTN0 YYaCTHHUKA KOMAaHIbl B
oOIINiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OIECHWUBATh HAEH C TMO3WIHAH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOATENBHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMbIX JEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIEKCUH AJIsi OLEHKU CHUTYyalllMH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MTOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJbTaTOB
NESATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaTHI:

BJIQJICHUE TPEICTaBICHUSMH O poJu WHGOPMAIMU U CBSA3aHHBIX C HEU
IPOIECCOB B TPHUPOJE, TEXHUKE K OOIIECTBE, MOHITHIMH «HHPOPMAIII»,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A3 PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(popmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJIY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BAaHUS, YMEHUE
KJIACCU(UIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHBbIX (MPOTHO3UMPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MOHUMATH
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AIlMsl JaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOM CreIUaIn3aIiu;

HaJIMYUE NPEICTaBICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIpo3aM, COOJIIOJACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(DPOBOTO OKPYKEHUS, TOHUMAHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHoOpMaIuU, YMEHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux W 3BYKOBBIX JAHHBIX MPU 3aJIaHHBIX MapaMeTpax JAUCKPETH3alluu,
YMEHUE OMNpEeAeNsITh CPEAHIO CKOPOCTh IE€pelaud JAaHHBIX, OICHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd OpH M3MEHEHHH HWH(GOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHUE HCIIONb30BaTh MPU PEUICHUH 3a/1a4 CBOMCTBA MO3UIMOHHOW 3aIlliCH
YyHuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWcia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKHUE OIepaluy B MO3UIMOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW U KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
UCTUHHOCTH, HUCCIIEI0BaTh O0JacThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILErO
NIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX aAJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 33JaHHOM JMara3oHe, 00pad0TKa MHOTOpa3psiAHbIX LEJbIX
YHUCEN, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(CcyMMHpOBaHHE 3JEMEHTOB MAacCUBa, COPTUPOBKA MaccHuBa, MepeOopHbIe
QITOPUTMBbI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHHS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLIMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh Pe3yAbTaThl padOThl MIPOrpaMMBbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, (HOPMYIUPOBATH MPETIOKEHHUS 10 YIYUIICHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAlMOHHBIE MaTEPUANbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEIICHHUS, MOAOOp JUHUU TPEHJA, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce n3yueHus Kypca MHGOPMATHKU YriyOJE€HHOTO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pe3yJbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbI€ MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Nepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUsS] TPU HU3BECTHOW YaCTOTE CHMBOJIOB, MOSICHSTH TPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TIyTH MEXAYy BepuIimHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  pPA3NUYHBIX  NyTe€d  MEXAY  BEpIIMHAMHU
OpPUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JIEPEBbs MPHU
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaTeiBaTh W PEATU30BBIBATH B BHJAEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3JIMYHBIX THUIIOB C
YYETOM OTPAHMYCHUN HA JUANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBApU, CTEKH, OUEpPEe/Id, IEPEBbH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TOAMPOTPAMMEI 1T 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh BeO-CTPaHULIBI,



BJIAJICHUE OCHOBHBIMH CBEICHUSMU O 0a3ax MJaHHBIX, UX CTPYKTYpe,
CpeICcTBax Cco37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TAOJINYHBIC
(pensioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHICCKUE MOJICITH /IS aHaIn3a
O0OBEKTOB W TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJHSTH
aHaJgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEICTaBIATh
pe3yabTaThl MOJCIUPOBAHUS B HATJISIIHOM BHIE;

YMEHUE OpraHW30BBIBATH JMYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, IOHUMaHHUE
BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BO3MOXXHOCTEH W OTPaHUYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUH O Kpyre periaeMbIX 3a7ad MAIIMHHOTO OOYyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALUKA U MPOTHO3UPOBAHUS) HAIMYUE TMPEJCTABICHUN
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMmbl

Ne i/

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Paznea 1. lugpoBasi rpaMOTHOCTH

KommnbroTep - yHUBEpCaIbHOE YCTPOHCTBO
00pabOTKHU TaHHBIX

HNudopmaruka 10-11 kmaccel.
I'AOY BO MI'TIY
[udposoii kypc
«Mudpopmaruka» 10 kiacc.
OI'AOY JIIO «Axanemus
Munnpocsenienust Poccum»
Jlomannue 3agaHusl.
Nudopmaruka. AO
N3narenscTBO
«IIpocBenieHue»
https://resh.edu.ru/subject/19/10/

1.2 [IporpamMmmMHoe obecrieueHue

1.3 KomMmnerotepHsie cetn

0.5

[Mudposoii kypc
«Uupopmarukay 10 knacc.
OI'AOY JIIO «Axamemus
Munnpocsenienust Poccuny
https://resh.edu.ru/subject/19/10/

[udposoii kypc
«Mudpopmaruka» 10 kiacc.
OI'AOY IO «Axkanemus
Munnpocsenenus Poccum»

WNudopmaruka 10-11 kmaccsl.
I'AOY BO MI'TIY



https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/

1.4 NudopmannonHas 6e301macHOCTh

https://resh.edu.ru/subject/19/10/

[Mudposoii kypc
«Mudpopmaruka» 10 kacc.
OI'AOY IO «Axkanemus
Munnpocenienust Poccuny

Nudopmaruka 10-11 kmaccsl.
'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/

Hroro no pazneny

Pa3znea 2. TeopeTrudeckue 0CHOBbI MH(P)OPMATUKH

24

[IpencraBnenue nndopmanuu B
KOMITBIOTEpE

2.1

22 OcHOBBI anreOpsl JOTUKU

2.3 Komnbrotepnas apudmerrnka

19

14

0.5 1.5

0.5 1

[udposoii kypc
«Mudopmaruka» 10 kiacc.
OI'AOY JIIO «Axanemus
Munnpocgemenus Poccumn»
WNudopmaruka 10-11 kmaccsl.
I'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/
[Mudposoii kypc
«Uudopmaruka» 10 kiacc.
OI'AOY IO «Axanemus
Munnpocsenienust Poccum
Nudpopmaruka 10-11 kmaccsl.
'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/
[Tudposoii kypc
«Mudpopmaruka» 10 kiacc.
OI'AOY IO «Axkanemus
Munnpocsenenust Poccunm»



https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/

Uroro no pazgeny

40

WNudopmaruka 10-11 kmaccsl.
T'AOY BO MI'T1Y
https://resh.edu.ru/subject/19/10/

Pa3nes 3. AilropuT™Mbl M IpOrpaMMHpOBaHue

3.1

Bsenenue B nporpaMmmupoBaHue

16

0.5

0.5

udposoii kypc
«Mudopmaruka» 10 kiacc.
OI'AOY IO «Axkamnemus
Munnpocsenienust Poccum»
WNudopmaruka 10-11 kmaccel.
'AOY BO MI'TTY
https://resh.edu.ru/subject/19/10/

32

BcnoMorarenbHbIe AJITOPUTMBI

[udposoii kypc
«Mudpopmaruka» 10 kiacc.
OI'AOY IO «Axkamnemus
Munnpocsemenus Poccunm»
WNudopmaruka 10-11 kmaccsl.
I'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/

3.3

34

YucaeHHbIe METOABI

AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX
JAHHBIX

[Mudposoii kypc
«Uudopmarukay 10 kiacc.
Or'AOY IIIO «Akanemus
Munnpocsenienus Poccun»
WNudopmaruka 10-11 kmaccsl.
I'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/
[Mudposoii kypc
«Mudpopmaruka» 10 kiacc.



https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/

OI'AOY JIIO «Axanemus
Munnpocenienust Poccuny»
Nudopmaruka 10-11 kmaccsl.
I'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/

3.5 AnTOpuUTMBI 00pabOTKH MacCHBOB

Hroro no pasaceiny

10

44

4.5

udposoii kypc
«Mudopmaruka» 10 kiacc.
OI'AOY JIIO «Axanemus
Munnpocsenienust Poccun»
WNudopmaruka 10-11 kmaccel.
I'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/

Pa3nen 4. UndopmaumoHHbIe TEXHOJIOTUHN

4.1 O06paboTka TEKCTOBBIX JOKYMEHTOB

2.5

[Mudposoii kypc
«Mudpopmaruka» 10 kiacc.
OI'AOY IO «Axagemus
Munnpocsemenus Poccum»
Nudpopmaruka 10-11 kmaccsl.
'AOY BO MI'T1IY
https://resh.edu.ru/subject/19/10/

4.2 AHamu3 JaHHBIX

[Mudposoii kypc
«Uupopmarukay 10 kiacc.
OI'AOY IIIO «Axanemus
Munnpocsemenust Poccum»
WNudopmaruka 10-11 kmaccsl.
'AOY BO MI'TIY
https://resh.edu.ru/subject/19/10/



https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/

Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 136 3.5 25

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

Ne i/

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH

WNudopmanus u nHGOpMaImoHHbIE
HPOLIECCHI

1.2 MopaenupoBanue

Hroro no paszneny

10

18

0.5

0.5

2.5

udposoii kypc
«Mudpopmaruka» 11 kiacc.
OI'AOY IO «Axkamnemus
Munnpocemenusa Poccumn»
JlomarHue 3agaHusl.
Wudopmaruka. AO
NznarenscTBO
«IIpocsemenue»
https://resh.edu.ru/subject/19/11/

[Mudposoii kypc
«Mudpopmaruka» 11 kiacc.
OI'AOY IO «Axagemus
Munnpocsenenus Poccum»

JlomarnHue 3agaHusl.
Nudpopmaruka. AO
NznarenscTBO
«IIpocBenieHne»
https://resh.edu.ru/subject/19/11/

Pa3zpnen 2. AllropuTtMbl M IpOrpaMMHUPOBaHHE

2.1 DNEMEHTHI TEOPUH AJITOPUTMOB

[Mudposoii kypc
«Mudpopmaruka» 11 knacc.



https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/

OI'AOY JIIO «Axanemus
Munnpocenienust Poccuny»
JloMalHue 3a1aHusl.
Nudopmaruka. AO
WN3narenncTBO

«IIpocBenieHue»
https://resh.edu.ru/subject/19/11/

22

AJ'IrOpI/ITMLI U CTPYKTYPBI JaHHBIX

28

10

[Mudposoii kypc
«Mudopmaruka» 11 knacc.
OI'AOY JIIO «Axanemus
Munnpocemenus Poccumn»
JlomanHue 3agaHusl.
Nudopmaruka. AO
3narenpcTBO
«IIpocernieHue»
https://resh.edu.ru/subject/19/11/

2.3

OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS

16

4.5

[Mudposoii kypc
«Uudopmarukay 11 kmacc.
Or'AOY IIIO «Akanemus
Munnpocsenenus Poccum»
JloMaiiiHue 3a1anusl.
WNudopmaruka. AO
WN3narenscTBO
«IIpocsenienue
https://resh.edu.ru/subject/19/11/

Uroro no pazgeny

Pa3nen 3. Un¢opmMannoHHbIE TEXHOJIOTUH

50

3.1

KomMmmnsrorepHo-mMaremarnaeckoe
MOJIETTUPOBAaHNE

[udposoii kypc
«Uupopmaruka» 11 kmacc.



https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/

OI'AOY JIIO «Axanemus
Munnpocenienust Poccuny»
JloMalHue 3a1aHusl.
Nudopmaruka. AO
WN3narenncTBO

«IIpocBenieHue»
https://resh.edu.ru/subject/19/11/

3.2

basp1 maHHBIX

10

[Mudposoii kypc
«Mudopmaruka» 11 knacc.
OI'AOY JIIO «Axanemus
Munnpocemenus Poccumn»
JlomanHue 3agaHusl.
Nudopmaruka. AO
3narenpcTBO
«IIpocernieHue»
https://resh.edu.ru/subject/19/11/

3.3

Be6-caiitel

14

[Mudposoii kypc
«Uudopmarukay 11 kmacc.
Or'AOY IIIO «Akanemus
Munnpocsenenus Poccum»
JlomamHue 3agaHusl.
WNudopmaruka. AO
WN3narenscTBO
«IIpocsenienue
https://resh.edu.ru/subject/19/11/

34

Kommprorepnas rpaduka

3.5

[udposoii kypc
«Uudopmaruka» 11 kiacc.
OI'AOY JIIO «Axamemus
Munnpocsenienust Poccun»



https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/

WNudopmaruka 10-11 kmaccsl.
AOY BO MI'TTY

[Mudposoii kypc
«Mudopmaruka» 11 knacc.
OI'AOY JIIO «Axanemus

35 3D-monenmposaime 8 3 Munnpocserienust Poccur»
Nudopmaruka 10-11 kmaccsl.
I'AOY BO MI'T1Y
Hroro no pazgeny 48
PesepBHOE Bpems 20
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O0 136 36.5

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE HU(POBbIE 00pa3oBaTeIbHbIE
pecypcsbl

TpeGoBaHUs TEXHUKHU
0€30MaCHOCTH ¥ TUTHEHBI IPU
paboTe ¢ KOMIIBIOTEpAMH U
APYTUMHU KOMIIOHEHTaMH
U(PPOBOTO OKPYKEHUS

[IpuHtuns paboTh
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

https://resh.edu.ru/subject/lesson/5425/start/15091/

OOmen JaHHBIMHU C IIOMOIIIBIO

muH. KoHTpOosuiepbl BHENTHUX

YCTPOWCTB

ABTOMaTHYECKOE BBIIIOJIHEHNE
IIPOrpaMMBI IIPOLIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS 1
JOJITOBPEMEHHAS [TaMSTh.
KoHTpomieps! BHENTHUX
ycrpoucts. IIpsamoit noctyn k
aMsATH

CoBpeMeHHBIE KOMITBIOTEPHBIE
TEXHOJIOTUU

[IporpamMmmMHoe obecrieueHue
KOMIIBIOTEPOB,

https://resh.edu.ru/subject/lesson/5421/start/35815/



https://resh.edu.ru/subject/lesson/5425/start/15091/
https://resh.edu.ru/subject/lesson/5421/start/35815/

KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPOMCTB

10

CucreMHOe ITpOrpaMMHOE
obecnieyenue. OnepannoHHbIe
CHCTEMBI

Yrunutsl. paiiBepbl
yctpoiicts. [lapaiensHoe
MpOorpaMMHUpPOBaHUE

Wucramnanus n
JIEVHCTAJIISAINS
MIPOrpaMMHOTO 00ecTIeUeHUS

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

11

12

13

®aiIoBBIC CHCTEMEI.
[TpuHLMIIBE pa3MenieHus 1
MMEHOBaHHMS (aiIoB B
JOJITOBPEMEHHOM ITaMsITH.
[11a0IOHBI 111 OITUCAHUS
rpymni ¢aiinos
3aKOHOIATEIIHCTBO
Poccutickoii denepanuu B
00JacT MPOrpPaMMHOTO
o0ecrnieueHUs ¥ TaHHBIX

[IpuHIMIBEI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

0.5

14

15

Cetp HHTEpHET

Paznenenne IP-cetn Ha
MHOJICETH C IIOMOIIBIO MAaCOK

0.5



https://kpolyakov.spb.ru/school/probook/prakt.htm

nojaceren

16

17

18

CereBoe aIMUHUCTPUPOBAHHE

Bunbl nesTenbHOCTH B CeTH
HNutepner. CepBuckl
HNurepnera. ['ocygapcTBeHHBIE
ANEKTPOHHBIE CEPBUCHI U
yCIIyTH

HNudopmanmonnas
0€301acHOCTh

0.5

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

19

BpenoHocHbie mporpaMMHOE
obecrieueHre U METOIbI
OOpBOBI C HUM

20

21

22

IIpakTruyeckas pabora o Teme
" AHTUBUPYCHBIE TPOrpaMMBbl"
Opranu3anus JMYHOTO apXHBa
uHpopmanuu. PesepHoe
konupoBanue. [TapoibHas
3alUTa apXxuBa

[[udpoBanue 1aHHBIX

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

23

24

Anroput™m mmdposanus RSA.
Creranorpadus
[IpakTryeckas pabora o Teme
"udpoBanue JaHHBIX"

https://kpolyakov.spb.ru/school/probook/prakt.htm

25

WNndopmanus, 1aHHbIE U
3HaHud. MupopManmonHsie
IIPOLIECCHI B IPUPOJIE, TEXHUKE
u o01iecTBe

https://resh.edu.ru/subject/lesson/6471/start/51669/

26

HenpepsiBHBIE 1 qUCKpETHBIE



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://resh.edu.ru/subject/lesson/6471/start/51669/

27

28

29

30

BEJIMYMHBI M CUTHAJIBL.
Heo0xomumocTts
JTUCKPETH3AIMH HH()OPMALINH,
MpeIHA3HAYCHHON IS
XpaHeHus, Tepeadn u
00paboTKH B II(PPOBBIX
cucTemMax

JIBOMYHOE KOJUPOBAHUE.
PaBHOMepHBIE N
HEpPaBHOMEPHBIE KOJIBI.
JlexonupoBaHue COOOIICHU,
3aMMCaHHBIX C TTOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

Ycenosue dano. [loctpoenue
OJIHO3HAYHO JAEKOAUPYEMBIX
KOJIOB C TIOMOIIBIO JIEpEBA.
I'pad An. A. MapkoBa

Enununs! usmepenus

KoJIn4YecTBa MH(OPMAIUH.

AndaBUTHBINA TOIXOM K 1 0
OLICHKE KOJINYEeCTBA

uHpopmanuu

CucTeMBI CUHCIIEHUS 1 0

https://resh.edu.ru/subject/lesson/6469/start/15059/

31

32

[TepeBon uncen U3 ogHOM
CHCTEMBI CUUCIICHUS B IPYTYIO

I[BOI/I‘-IHa}I, BOCbMCpHYHAA U
meCTHAAUATCpUIHAsA CUCTEMBIL
CUHCJICHUA, CBA3b MCKIY
HUMH

https://resh.edu.ru/subject/lesson/5620/start/15124/



https://resh.edu.ru/subject/lesson/6469/start/15059/
https://resh.edu.ru/subject/lesson/5620/start/15124/

33

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAUaTCpUIHasA CUCTEMBIL
CUHCJICHHUA, CBA3b MCXKIY
HHUMH

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
MeCTHAAUATCPHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY
HHMH

35

ApudmeTrdeckue ornepanuu B
MTO3UIIMOHHBIX CUCTEMAaX
CUHCTICHUS

https://resh.edu.ru/subject/lesson/5423/start/35985/

36

37

38

TpOI/I‘lHaH YpaBHOBCIICHHAA
CUCTEMA CUHUCIICHUA

JIBOMYHO-ACCATHYHAS CUCTEMA
cunciienus. [IpoBepounas
pabota o Teme
"TT0o3ULIMOHHBIE CUCTEMEI
cuucienus"

KO,I[I/IpOBaHI/Ie TCKCTOB

0.5

https://resh.edu.ru/subject/lesson/5225/start/203084/

39

40

41

PacTtpoBoe kogupoBaHue
n300pakeHU I

[IpakTryeckas pabora o Teme
"Tuckperusanus
rpaduueckoit unpopmaryn”
LiBeToBBIC MOACIH.
BexTopHO€e KOAMpOBaHUE.
dopmaTsl Gaitnos.
TpéxmepHnas rpaduxa.

https://resh.edu.ru/subject/lesson/5348/start/15186/

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://resh.edu.ru/subject/lesson/5423/start/35985/
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5348/start/15186/
https://kpolyakov.spb.ru/school/probook/prakt.htm

@paxranpHas rpaduka

42

Konuposanue 3Byka. OnieHka
MH(POPMALIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX TIPU
3aJJaHHBIX YaCTOTE
TMCKPETH3AINN U
Pa3psAAHOCTH KOJAUPOBAHUS

43

44

[IpakTnueckas pabota 1o Teme
"Jluckpernsanus 3ByKOBOU
nHpopmanun"

OcHOBBI anreOpsl JOTUKU

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://resh.edu.ru/subject/lesson/6061/start/36068/

45

Jlornueckue onepanumn.
TaGnuiel HICTUHHOCTH

https://resh.edu.ru/subject/lesson/5426/start/163620/

46

Jlornueckue BeIpaXeHUsI.
Jloruueckue ToXaecTBa.
JlokazaTenbCTBO JTOTHYECKUX
TOYKIECTB C IIOMOIIBIO TaOJIMIL
HWCTUHHOCTHU

https://resh.edu.ru/subject/lesson/4714/start/163744/

47

[IpakTnueckas pabota 1o Teme
«TocTpoenue u ananus
TaOJIUI] ICTUHHOCTH B
TaOJIMYHOM TIPOIIECCOPEN

https://kpolyakov.spb.ru/school/probook/prakt.htm

48

49

Jlornueckue onepanuu u
omnepanyu HaJl MHOKECTBAMU

Jlormueckue onepanv u
Oornepanru Hal MHOXKCCTBaAaMU

50

3aKoHbI AJIreOphl JTOTHKH.
DKBUBAJICHTHEIE



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://resh.edu.ru/subject/lesson/6061/start/36068/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/4714/start/163744/
https://kpolyakov.spb.ru/school/probook/prakt.htm

peoOpa3oBaHUs JTOTHICCKHX
BBIPAKCHU I

51

52

Jlornueckue ypaBHEHUs U
CUCTEMBI YPaBHEHU

Jlornueckue QyHKIUH.

3aBHCUMOCTh KOJIUYECTBA

BO3MOJKHBIX JIOTHUECKUX

(GyHKIUN OT KOJTUYECTBA 1 0
apryMeHToB. [lonHbIe

CHCTEMBI JIOTUYECKHIX

byHKIUH

53

Kanonunueckue GopMsr
JIOTUYCCKHUX BI)Ipa)KeHI/II\/JI.
CosepiiieHHBIC
AN3BIOHKTUBHBIC N
KOHBIOHKTHUBHBIC HOPMAJIbHBIC
(hOpMBI, aITOPUTMBI X
MTOCTPOCHHUS 10 TaOIHIIE
HUCTUHHOCTHU

54

Jlornueckue d1eMEHTEHI B
COCTaBE KOMITBIOTEPA

55

56

57

Tpurrep. Cymmarop.
MHoropa3psiHblii CyMMaTop
[TocTtpoeHue cxem Ha
JIOTUYECKHUX IEMEHTAaX.
3anuch JOTUYECKOr0 1 0
BBIPAXKEHMS 110 JIOTHYECKON

cxeme

MUKpOCXEMBI U TEXHOJIOTHSL 1 0.5

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://kpolyakov.spb.ru/school/probook/prakt.htm

UX TIPOU3BOJICTBA.
[IpoBepounas pabora o Teme:
"OCHOBBI aNreOpHl TOTUKH"

58

59

IIpencraBneHue NENbIX YUCEN
B IIaMATHU KOMIIBIOTEPA.
OrpaHn4eHHOCTb uana3zoHa
quceN IPU OrPAHUYECHUN
KOJINYECTBA pa3psi/ioB.
[lepenonnenue pazpsaHoi
CEeTKH

be33HakoBEIC M 3HAKOBEIC
JlaHHbIE. 3HAKOBLINA OUT.
JIBOMYHEBIN TOMOJHUTEIbHBII
KO/l OTPULIATEIbHBIX YUCEI

60

IToOUTOBBIE JIOTHYECKUE
onepauuu. Jlornueckuid,
apudmeTnueckuit u
LIHUKIUYSCKUI CIBUTH

61

[[Iudposanue ¢ mOMOLILIO
MOOUTOBOMW omepanun
«uckimouaromee NJIN»

62

63

[IpencraBnenue U XxpaHeHHE B
IMaMATHU KOMIIBIOTEPa
BEUICCTBECHHBIX YHCEJII

Brinosninenue onepanuii ¢
BEILIECTBEHHBIMU YU CIIaMHU,
HaKOIUIEHHUE OIIMOOK MpHU
BbruncieHusx. [Iposepounas
pabora 1o Teme

0.5




"KoMmnbrotepHas
apudmeruka"

64

[IpakTruyeckas pabora 1o Teme

«M3yueHue nopas3psgHOTro
MalIMHHOI'O MPCACTABJICHUA
OEJIbIX U BEIICCTBCHHBIX
qUCeN»

https://kpolyakov.spb.ru/school/probook/prakt.htm

65

66

67

68

AHaJIN3 anropuTMOB

OTalebl PCUICHUA 3a/1a4 Ha
KOMIIBXOTEPC.

I/IHCTPYMeHTaJ'IBHLIe cpeacrpa:

TPAHCIATOP, OTIATIHK,
PO HITUPOBITUK

Cpena nporpaMMHpOBaHHS.
KoMmmuisiius u
HMHTEPIIPETAIHS IPOTPAMM.
BupTtyanbHble MalIMHEIL.
NHuTterpupoBanHas cpena
pazpaboTKu

MeToasl OTIaIKHU ImporpamMm

69

Tunel NepeMeHHBIX B S3BIKE
IPOTrpaMMHUPOBAHUS

70

71

O0paboTka 1eJbIX Ynce

O0paboTKa BEUIECTBEHHBIX
qHCcen

72

73

Cityyalinble 1
IICEBIOCITyYalHbIE YnCa

BerBnenus. Cnoxxabie



https://kpolyakov.spb.ru/school/probook/prakt.htm

YCJIOBHUS

74

75

Hukiel ¢ ycnoBuem
[ukJibl 1O NEPEMEHHOM.
BiaumosamenseMocTh
Pa3IMYHbIX BUJOB LIUKIIOB

76

O06paboTka HATYpaJIbHBIX
YHCeN C UCTIOIB30BAaHUEM
[IHKJIOB

77

HaxoxneHnne Bcex mpoCThIX
qucesl B 3aJJaHHOM JMaIa3oHe
[IpakTnueckas pabora 1o Teme
«Pemenue 3a1a4 METOIOM
nepedopar»

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

78

79

80

WNHBapuaHT nukna

JlokyMeHTupOoBaHue
nporpamM. IIpoBepounas
pabota mo Teme: "BBenenue B
IIporpaMMupoBanue”

O6paboTka TaHHBIX,
XpaHsamxcs B (aiinax

0.5

81

82

PaszOuenune 3amaun Ha
roJ3a1a4u

Hcnonb3oBanue cTaH1apTHOM
OMOJIMOTEKH SI3BIKA
MpOrpaMMHUPOBAHUSI.
ITonxiroueHne ONOINOTEK
MOATNPOTPaMM CTOPOHHHUX
MPOU3BOAUTENEH



https://kpolyakov.spb.ru/school/probook/prakt.htm

83

[ToamporpamMmel (IpoLieypsI
1 QYHKITIH)

84

85

[Toanporpammsl (ripoiieypbl
1 QYHKITUN)

[IpakTuueckas pabota 1o Teme
"PazpaboTka moamporpamm"

https://kpolyakov.spb.ru/school/probook/prakt.htm

86

87

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTasl).
PexypcuBHbBIE IpOLIEAYPHI U
¢byukun. Mcnonb3oBanue
CTeKa JJIsl OpraHu3aliu
PEKYpPCUBHBIX BHI30BOB

[IpakTuueckas pabota 1mo Teme
"PexypcuBHbIE
MOJNPOTpaMMbI"

https://kpolyakov.spb.ru/school/probook/prakt.htm

88

MoaynpHBIN TPUHIMI
ITOCTPOEHHUSI POTPaMM

&9

90

YucaeHHbIe METOABI

[IpakTnueckas pabota 1o Teme
«Hucnennoe peuieHue
YpaBHEHUN»

https://kpolyakov.spb.ru/school/probook/prakt.htm

91

HUcnonw3oBanue
JUCKPETU3AIH B
BBIUMCIUTEIBHBIX 3aadax

92

[IpakTnueckas pabota 1o Teme
«[TpubmmxEHHOE BHIYUCICHUE
JUTMH KPUBBIX ¥ TUIOMIAJIeH

buryp»

https://kpolyakov.spb.ru/school/probook/prakt.htm
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93

[IpakTuyeckas pabora o Teme
«[Torck Makcumyma
(MuHUMYMA) QYHKITUH

https://kpolyakov.spb.ru/school/probook/prakt.htm

94

OOpaboTka CHMBOJIBHBIX
JaHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJILHBIX
CTPOK: MOACYET KOJINYECTBA
MOSIBIICHUI CUMBOJIA B CTPOKE

95

Anroput™bl 00paboTKH
CHMBOJIbHBIX CTPOK:
pa30ueHe CTPOKH Ha CJIOBa
0 MPOOEITHLHBIM CUMBOJIAM

96

Anroput™bl 00paboTKH
CUMBOJIBHBIX CTPOK: ITOMCK
IIOACTPOKH BHYTPH JAHHOU
CTPOKH; 3aME€Ha HaWJICHHOU
MIOACTPOKH Ha APYI'YIO CTPOKY

97

[IpakTnueckas pabota 1o Teme
"O06paboTKa CTPOK ¢
HCIOJIb30BaHNUEM (YHKIUI
CTaHJApTHOW OMOINOTEKU
s3bIKa MPOrpaMMHUPOBaHUS"

https://kpolyakov.spb.ru/school/probook/prakt.htm

98

99

100

['enepanus cioB B 3aJaHHOM
andasure

Maccugsl 1
MOCJIEI0BATELHOCTH YHCEIL.
[IpakTuueckast pabota 1o Teme
"3anosHeHne MaccuBa'

O000111éHHBIE

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm

XapaKTEePUCTUKUA MacCHUBa

101

JIMHEeWHBII NOUCK 3aIaHHOTO
3HAYCHHUS B MAaCCHUBC.
IIpakTnueckas padboTa 1o Teme
"JInHEeHHBIN OUCK 3aJaHHOTO
3Ha4YeHus B Maccuse"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

102

103

104

[IpakTrueckas paboTa Mo Teme
"ITornck MUHHUMAaJILHOTO
(MakcUMaJIbHOTO) AJIEMEHTA B
YHCIIOBOM MaccuBe'"

CopTupoBKa 0JJHOMEPHOTO
MmaccuBa. [Ipocteie MeTObI
coptupoBkH. [IpakTnueckas
pabota o Teme "IIpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CopTupoBKa CIUSHUEM.
BricTpast copTupoBKa MaccuBa
(anroput™m QuickSort).
[IpakTnueckas pabota 1o Teme
"BricTpast copTupoBKa
MaccuBa'

0.5

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

105

106

107

JIBOUYHBIN MMOUCK B
OTCOPTUPOBAHHOM MACCHBE.
[IpakTnueckast pabota o Teme
" JIBOMYHBINA MTOUCK"

JIByMepHbIE MaCCHUBbI
(MaTpuIbl)

AAropuT™Mbl 00paboTKH
MaTpuI

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm
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108

Pemenue 3agay ananusa
TAaHHBIX

https://kpolyakov.spb.ru/school/probook/prakt.htm

109

110

CpencrBa TEKCTOBOTO
nporeccopa
KomnbroTepHast BEpcTKa
TEeKCTa

111

[IpakTuyeckas pabora o Teme
"BépcTka 1OKYMEHTOB ¢
MaTeMaTH4YeCKUMHU
dbopmynamu"

https://kpolyakov.spb.ru/school/probook/prakt.htm

112

NHcTpymeHTsI
PELCH3UPOBAHUS

113

114

115

116

IIpakTruyeckas pabora o Teme
"MHOrocTpaHu4HbIE
JIOKYMEHTHI"

OO0nauHble CEpBUCHI.
KonnextusHas pabora ¢
nokymentamu. [Ipaktuueckas
pabora 1o Teme
"KomnnekruBHast pabora ¢
JTOKyMeHTamu'"

Awnanmu3 ganabix. boabmme
JTAaHHBIE

MarmmHHOe 00ydeHue

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

117

118

ABanus3 JaHHEBIX ¢ HOMOIILIO
AJIEKTPOHHBIX TAOJIHUIIL

[IpakTuueckas paboTa 1mo Teme
"AHaan3 JaHHBIX C IIOMOIIBIO

https://kpolyakov.spb.ru/school/probook/prakt.htm
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ANEKTPOHHBIX TaOHII"

119

[TocTpoenue rpadukos
¢bynkuuit. [IpakTrueckas
pabota mo Teme "HarnsigHoe
MIPEJCTaBICHUE PE3YJIbTATOB
CTaTUCTHYECKON 00paboTKU
JTaHHBIX B BUJIC IAarpaMM
CpeICTBaMU peIakTopa
AJICKTPOHHBIX TabIUIT"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

120

JInannm tpenpa. [Ipaktnueckas
pabora o Teme "[lonGop
JMHUU TPEH/a,
MpOrHo3upoBanue"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

121

[Tox6op napamerpa.
[IpakTnueckas padbora 1o Teme
"YuclieHHOE pelleHne
YPaBHEHUH C TIOMOIIBIO
noxoopa napamerpa"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

122

123

OnTumu3zanus Kak Mouck
HAWIY4IlEero pemeHus B
3aJIaHHBIX YCJIOBHUSIX.
[TpakTyeckas pabora o Teme
"Pemenue 3amau
ONTHMHU3ALMH C TIOMOIIBIO
3JIEKTPOHHBIX TabHI"

PesepBHOe Bpemst

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

124
125

PesepBHOe Bpemst

PesepBHOE Bpems



https://kpolyakov.spb.ru/school/probook/prakt.htm
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126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB 136 35 25

[10 [TIPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

Ne JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bceero pecypchl
padoThI padoThI

TexHuka 6€301aCHOCTH B

1 KOMIIBIOTEPHOM KJIacce. 1 0 0
KommuectBo nadopmarim
AJTOPUTMEI CHKATHUSA

2 P 1 0 0
JAHHBIX

3 Anroputm Xaddmana 1 0 0
[IpakTrueckas pabora o
teMe "CkaTtue TaHHBIX C

4 A 1 0 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
MOMOIIIBIO AITOPUTMA
Xadpdpmana"

5 Anroputm LZW 1 0 0
AJTOPUTMBI CXKaTHS
JTAHHBIX C MTOTEPSMHU.
IIpakTueckas padora mo

6 p " p 1 0 0.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
teMe "CokaTHe JAaHHBIX C
MOTEPSIMU (aITOPUTMBI
JPEG, MP3)"
CKOpoOCTh TIIepeaun

7 P pel 1 0.5 0
IAHHBIX

8 ITomexoycTOMYNBBIE KOJIBI 1 0 0
[IpakTuyeckas pabora o

9 teMe "llomexoycToiunBbie 1 0 1 https://kpolyakov.spb.ru/school/probook/prakt.htm

KOIBI"
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10

11

Cucrembl. KOMIoHeHTBI
CUCTEMBI U UX
B3aUMOJICHCTBUE.
Cuctemusiit 3pdekr.
VYnpasieHue kak
UH(POPMALMOHHBIN
nporuecc. OOpaTHas CBS3b

Mogenu u MOJCIUPOBAHUC

https://resh.edu.ru/subject/lesson/5490/start/101816/

12

13

I'padsr
Penienue 3a1a4 ¢ HOMOIIBIO
rpagoB

https://resh.edu.ru/subject/lesson/5491/start/203174/

14

HepeBbs

15

16

OCHOBBI TEOPUH UTP

[IpakTrueckas pabora 1o
teme "[loucK BBIUTPBIITHON
CTpaTeruy B UIPe C MOJTHOU
uHpopmanuein"”

https://resh.edu.ru/subject/lesson/5489/start/36669/

17

CpencTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

https://resh.edu.ru/subject/lesson/5493/conspect/147485/

18

[IpakTuyeckas pabora o
teme "CpeacTsa
I/ICKYCCTBGHHOFO
HHTEIIeKTa"

19

dopmanuzanus NOHATUS
anroputMma. MammHa
TrroprHTa Kak
YHUBEpCaAJIbHAs MOJIETb
BbIuMcIeHnil. Te3uc

https://resh.edu.ru/subject/lesson/5492/conspect/10409/



https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5489/start/36669/
https://resh.edu.ru/subject/lesson/5493/conspect/147485/
https://resh.edu.ru/subject/lesson/5492/conspect/10409/

Yépua—Tpropunra

20

21

[TpakTuyeckas pabora no
teme "CocraBieHue
IIPOCTOM ITPOrpaMMBbI JUIs
MamuHbl Teropunra'

Mammna [Tocra

https://kpolyakov.spb.ru/prog/post.htm

https://kpolyakov.spb.ru/prog/post.htm

22

Hopmainbshsie anropudmsl
Mapxkona

https://kpolyakov.spb.ru/prog/post.htm

23

ANTOpUTMUYECKU
HEpa3pelInMbIe 3a1a4u.
3ajaJa ocTaHoBa.
HeBo3moxHOCTH
aBTOMAaTHYECKOH OTIaIKU
nporpamm

24

25

26

27

CI0XXHOCTDH BBIYUCIIEHWI

[Touck MpOCTHIX YUCEN B
3a/laHHOM JTMana3oHe ¢
MOMOIIIBIO AITOPUTMA
«pemieto IpatocheHa

[TpakTuyeckas pabora 1o
teme "[lonck mpocTsIx
YHCell B 33JaHHOM
nuanasone”

MHoropa3psHble 1eJble
qucia, 30a4K JUIMHHON
apuMeTHKH

https://kpolyakov.spb.ru/school/probook/prakt.htm

28

[TpakTrueckas pabota 1o
teme "Peanuzanus

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://kpolyakov.spb.ru/prog/post.htm
https://kpolyakov.spb.ru/prog/post.htm
https://kpolyakov.spb.ru/prog/post.htm
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BBIYHCIIEHUN C
MHOTOPa3psTHBIMU
quciaaMu"

29

CrnoBapu (accouMaTuBHBIC
MacCHUBBI, 0TOOPa)KEHHUS).

Xoam-rabnuiel. [Toctpoerne

aJ'Iq)aBI/ITHO—‘IaCTOTHOFO
CJIoBaps AJid 3a1laHHOI'O
TCKCTa

https://kpolyakov.spb.ru/school/probook/prakt.htm

30

[IpakTrueckas pabora 1o
teme "l[locTpoenue
aJ1(haBUTHO-4aCTOTHOTO
CJIOBaps JIJIS 3a/IaHHOTO
TekcTa"

https://kpolyakov.spb.ru/school/probook/prakt.htm

31

32

Amnanus Tekcra Ha
€CTECTBCHHOM SI3BIKE.
Brigenenue
MOCJIEI0BATEILHOCTEH 10
mrabiony. PerynspHsie
BbIpaKeHUs. YacTOTHBIN
aHaju3

[TpakTrdeckas paboTa mo
TeMe "AHaanu3 TEKCTa Ha
€CTCCTBCHHOM SI3bIKE"

https://kpolyakov.spb.ru/school/probook/prakt.htm

33

Crexu. Ananus

MPABUJIBHOCTH CKOOOYHOTO

BBIPpAXKCHUA

34

Brruucnenue
apupMeTHUIeCcKoro



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm

BBIPXCHHSI, 3aIIICAHHOTO B
nocTdukcHOU Gopme

35

[IpakTuueckas padbora o
teMe "Berunciienue
apu(METHIECKOTO
BBIPa)KEHUSI, 3aIIMCAaHHOTO B
nocTdukcHou popme"

https://kpolyakov.spb.ru/school/probook/prakt.htm

36

37

38

Ouepenu. Ucnions3oBanue
ouepean Uik BpeMEHHOTO
XPaHCHUA JAHHBIX

[TpakTrueckas paboTa mo
TeMe "Mcnoap3oBaHue
ouepenn"

JlepeBbs. Peanuzanus
JiepeBa C OMOIIIbIO
CCBUIOYHBIX CTPYKTYP.
JIBonuHbie (OMHAPHBIC)
nepesbs. [loctpoenne
JiepeBa I 3aIaHHOTO
apupMeTHUIECKOro
BBIPKECHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

39

[IpakTuueckas pabora no
teme "Hcnonb3oBanue
JIEPEBBEB JIJIsl BRIYHUCIICHUS
apupMeTUIECKIX
BBIPKEHHI"

https://kpolyakov.spb.ru/school/probook/prakt.htm

40

PexypcuBHBIE AITOPUTMBI
obxoma nepesa.
HUcnonp3oBanue cTeka u



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm

ouepenu A 00xXoja aepena

41

42

PekypcuBHbBIE aITOPUTMBI
o0xoxa nepesa.
Hcnonb3oBanue creka u
ouepenu A 00Xo/a aepena
Anroputmsl Ha rpadax.
[Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO
JIepeBa B3BEIICHHOTO
CBSI3HOTO
HEOPUEHTUPOBAHHOTO

rpada

43

44

45

O6xox rpada B riryouny.
O6xon rpada B MHUPHHY
KosndecTBo pa3imyHbIX
nyTeil MeXy BepIInHAMH
OPHEHTHPOBAHHOTO
aIMKJINYECKOro rpada

Anroput™m JleMKCTpBI.

https://kpolyakov.spb.ru/school/probook/prakt.htm

46

[IpakTuyeckas pabora o
TeMe "Brruuciienne JInHbI
KpaT4yauiiero myTH Mex1y
BepLIMHAMU Tpada
(anroputm [leikcTps)"

https://kpolyakov.spb.ru/school/probook/prakt.htm

47

48

Anroputm Dnoitna—
Yopmamia

3az[aq1/1, peaacMbIC C
MNOMOIIBIO TMHAMHYCCKOT'O



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm

IIPOrpaMMUPOBAHUS:
BBIYKCIICHUE PEKYPCUBHBIX

byHKIMHA

49

[IpakTuueckas pabora o
teMe "Berunciienue
PEKYPCHUBHBIX (DYHKIIHA C
MOMOUIbIO JMHAMUYECKOTO
porpaMMupoBaHus"”

https://kpolyakov.spb.ru/school/probook/prakt.htm

50

3amauu, peaemblie ¢
IIOMOIIBKO TUMHAMHUYECKOT'O
[pOrpaMMUpPOBaHUS:
NOJCYET KOJTMYECTBA
BapUaHTOB

51

[IpakTrueckas pabora 1o
teme "[loacuér konmuyecTBa
BapHUaHTOB C TIOMOIIHIO
JTMHAMUYECKOTO
porpaMMupoBasus”

https://kpolyakov.spb.ru/school/probook/prakt.htm

52

3amauu, pemaeMbie ¢
IIOMOIIBKO TUHAMHUYECKOT'O
NpOrpaMMUpPOBAHUS:
3aJJa4y ONTUMH3AIUN

53

54

55

[TonsaTne o mapagurmax
nporpamMmmupoBanus. O630p
A3BIKOB [TPOrPAMMHUPOBAHHUS

TTousaTtue 00 0OBEKTHO-
OpI/IeHTI/IPOBaHHOM
[IPOrPaMMUPOBAHUU

OOBEKTHI U KIIACCHI.



https://kpolyakov.spb.ru/school/probook/prakt.htm
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CBOMCTBa ¥ METOBI
00BEKTOB

56

57

58

59

OO0BekTHO-
OPHUEHTUPOBAHHBIN aHAIN3

[TpakTrueckas pabota 1o
teme "Vcnonb3oBaHue
TOTOBBIX KJIACCOB B
nporpamme”

Pa3pabotka nporpamm Ha
OCHOBE O0BEKTHO-
OpPUEHTUPOBAHHOTO
noJxoja

[TpakTrueckas pabota
"Pa3paboTka mpocToii
IPOrPaMMBI C
MCIIOJIb30BaHUEM KIIaCCOB'

1

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

60

61

HNukancynamnusi.
[TpakTuyeckas pabora 1mo
teme "Pa3paboTka Kkiacca,
MCIIOJIb3YIOLIETO
MHKAICYJIALHUI0"

Hacnenosanwue.
[Momumopduszm

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

62

63

[TpakTrueckas padoTa 1o
teme "Pa3zpaboTka
Vepapxun KJ1accoB"

Cpenpl ObICTpOIA
pa3paboTKU MPOrpaMM.

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://kpolyakov.spb.ru/school/probook/prakt.htm
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[IpoextupoBanue
uHTepdeiica noap30BaTeNs

64

65

66

67

[IpoexTupoBanue
uHTepdeiica moap30BaTeNs

Hcrnonb30BaHUE TOTOBBIX
YIPABJISICMBIX JIEMEHTOB
JUISl TOCTPOCHUS
uHTEepdeiica

[TpakTuyeckas padora 1mo
teme "Pa3paboTka
IPOTPaMMBI C TPaPUUECKUM
uHrepgericom”

H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

68

69

70

71

H3yueHnne BTOpPOro s3pka
IPOrpaMMHUPOBaHUS

OTalbl KOMIIBIOTCPHO-
MATEMATHYICCKOI'O
MOACIINPOBAHUA

Huckperusanus npu
MaTeMaTHu4eCKOM
MOJEIIUPOBAHUU
HEIPEPBIBHBIX MPOLIECCOB.
MoaenvupoBaHHe ABUKEHUS

[IpakTuyeckas pabora o
teme "MonenupoBaHue
IBHKeHUT"

https://resh.edu.ru/subject/lesson/4902/conspect/203203/

https://kpolyakov.spb.ru/school/probook/prakt.htm

72

MonaenupoBanne

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://resh.edu.ru/subject/lesson/4902/conspect/203203/
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OMOJIOTUYCCKHUX CHUCTEM.
[TpakTrueckas padoTa mo
teme "MonenupoBanue
OMOJIOTUYECKHUX cucTeM"

73

MaremaTudeckue MOJICIH B
SKOHOMHKE.
BrrancnurensHbIe
SKCIIEPUMEHTHI C MOJICTISIMU

74

BeposiTHOCTHBIE MOJENH.
[IpakTrueckas pabora o
teme "MMuTanmonHoe
MOJIEJIUPOBAHHE C
HOMOIIBIO0 MeTo1a MoHTe-
Kapino"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

75

Kommbroreproe
MOJICJINPOBAHUE CUCTEM
YIPaBIICHUS

76

77

78

79

O6paboTka pe3yabTaToB
IKCIIEPUMEHTA

TabGnuunble (pensUOHHbIE)
0a3bl JaHHBIX

[Touck, copTupoBka u
bunbTpaIus JaHHBIX.
3anpockl Ha BBIOOPKY
JTAHHBIX. 3aIPOCHI C
napameTpamH.
BrruuciseMsle moJis B
3ampocax

[IpakTuueckas padora o

https://resh.edu.ru/subject/lesson/5816/conspect/10939/

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://resh.edu.ru/subject/lesson/5816/conspect/10939/
https://kpolyakov.spb.ru/school/probook/prakt.htm

teMe "Pabora ¢ rotoBO#
0a30ii naHHbBIX"

80

Muorortabanunsie 0a3bl
NAaHHBIX. THITEI cBS3el
MEXly TaOIHULIAMHU.
Bremmmnii kmrou.
I{emocTHOCTH 0a3bl JAHHBIX

81

[IpakTuueckas pabora o
teme "Pa3paborka
MHOTOTA0IMYHOM 0a3bl
TaHHBIX"

https://kpolyakov.spb.ru/school/probook/prakt.htm

82

83

84

3anpocsl K
MHOTOTa0JIMYHBIM Oa3aM
JIAHHBIX

[TpakTrdueckas padoTa 1mo
Teme "3anpocsl K
MHOTOTaOJIMYHOM 0a3ze
IaHHBIX"

SI3bIK ynpaBieHus
naHnHeiMu SQL

https://kpolyakov.spb.ru/school/probook/prakt.htm

85

[IpakTuueckas pabora o
TeMe "YrpaBieHue
JTAHHBIMU C TIOMOIIBIO
s3pika SQL"

https://kpolyakov.spb.ru/school/probook/prakt.htm

86

Hepensimmonnsie 6a3bl
JTAHHBIX. DKCIEPTHHIE
CUCTEMBI

87

WHTepHeT-npuioxeHus

https://resh.edu.ru/subject/lesson/5497/start/78858/



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://resh.edu.ru/subject/lesson/5497/start/78858/

88

&9

[TonsaTHe 0 cepBepHOU U
KJIMEHTCKOM YacTsAX calTa.
TexHOJIOTHS «KITUEHT —
cepBep», €€ JOCTOMHCTBA U
HEJOCTaTKH

Ocuossl ga3p1ka HTML

https://resh.edu.ru/subject/lesson/5494/start/221607/

90

91

[TpakTrdeckas padoTa 1o
teMme "Co3maHue TEKCTOBOK
BeO-cTpaHuIb!"

OcuoBrl a361ka HTML

https://kpolyakov.spb.ru/school/probook/prakt.htm

92

93

Ocuossl ga361ka HTML

[TpakTrueckas paboTa mno
teMe "Co3nanne Be0-
CTPaHULIbI, BKIFOYAKOLIEH
MYJIETUMEIHUIHHBIE O0BEKTHI
(pUCYHKH, 3ByKOBbIE
JaHHbIE, BUEO0)"

https://kpolyakov.spb.ru/school/probook/prakt.htm

94

95

96

OCHOBBI KacKaTHBIX TaOIHI]
ctuneit (CSS)

[TpakTrueckas paboTa mo
teme "Odopmienue
CTpPaHUIIBI C TOMOIIIBIO
KacKaJHBIX Ta0auI] cTriei"

CueHapuu Ha s3bIKE
JavaScript

https://kpolyakov.spb.ru/school/probook/prakt.htm

97

98

CueHapuu Ha SI3bIKE
JavaScript

®opMmbl Ha BEO-CTpaHUIIE



https://resh.edu.ru/subject/lesson/5494/start/221607/
https://kpolyakov.spb.ru/school/probook/prakt.htm
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99

[IpakTuueckas padbora o
teme "O0paboTKa JTaHHBIX

(bopM"

https://kpolyakov.spb.ru/school/probook/prakt.htm

100

Pa3smerenne BeO-caiiToB.
VYcnyra xoctunra. 3arpyska
¢aitioB Ha calT

https://resh.edu.ru/subject/lesson/5496/start/78889/

101

KagpupoBanue.
Hcnpasnenne
NEPCIEKTUBBI.
I'mcrorpamma. Koppekuus
YPOBHEW, KOPPEKLIMS LIBETA.
ObeciBeurBaHUE LIBETHBIX
HU300paKeHUI

102

103

104

BBo nzo0paxenwii ¢
HCII0JIb30BaHUEM
pa3IMYHBIX TUPPOBBIX
ycTpoucTB. [IpakTrnueckas
paboTa mo Teme
"ObpaboTka HUPPOBBIX
¢dororpaduit”

Perymb. Paborta c
oOnactsamu. OUIBTPEI.
[TpakTuyeckas pabora 1o
teme "Perymb uQpoBbIX
dororpaduit”
MBHorocnoitHsie
u300pakeHust. TeKCToBbIE
ciou. Macka cnod. Kanamsl.
CoxpaHeHue BbIIEIEHHOU

0.5

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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oOactu

105

106

107

108

[TpakTrueckas padoTa mo
TeMe "MHOTrOCIIOHHEIE
n300paxeHus"

[ToaroroBka wiuTrOCTpanun
U1 BeO-CaliToB.
[TpakTrueckas padoTa mo
TeMe " AHUMUPOBAHHbIE
n3o0paxeHus"

BekropHas rpaduka.
Bekropu3zanus pacTpoBbIX
HU300pakKeHUI

[TpakTrueckas paboTa mo
teme "BekTopHas rpaduka’

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

109

[IpuHnMnIBI HOCTpOEHUS U
peAaKTUPOBaHUS
TPEXMEPHBIX MOJIEIEHN

110

111

[TpakTrueckas paboTa mo
teme "Co3/1anne MpoCThIX
TPEXMEPHBIX Mojeseit"

CerouHblE MOZEIN.
Marepuainsl

https://kpolyakov.spb.ru/school/probook/prakt.htm

112

[TpakTrueckas padoTa 1o
teMme "CeTounsle Moaean"

https://kpolyakov.spb.ru/school/probook/prakt.htm

113

114

MonaenupoBanne
MCTOYHUKOB OCBEILICHUSI.
Kameps!

[IpakTuueckas pabora o

https://kpolyakov.spb.ru/school/probook/prakt.htm
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teme "Pennepunr"
115 AJIUTUBHBIE TEXHOJIOTUN

(3D-npuHTEpHI)

[ToHsiTE O BUPTYaJIbHOM
116 PEaIbHOCTH U AOMOJTHEHHON

pealbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHoe Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepsHOE Bpems 1
126 PesepBHOe Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOe Bpemst 1
129 PesepsHOE Bpems 1
130 PeszepBHoe Bpems 1
131 PesepsHOE Bpems 1
132 PeszepBHOE Bpems 1
133 PeszepBHoe Bpems 1
134 PeszepBHoe Bpems 1
135 PeszepBHoe Bpems 1
136 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB

136 1 36.5
I10 ITPOTPAMME






IPOBEPSIEMBIE HA EI'D I1I0 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[TonrMaHre OCHOBHBIX TPHUHIIUIIOB YCTPOWCTBA U (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHsI KOMITBIOTEPHBIX TEXHOJIOTH; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAllMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anunu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITornmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopMalun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3amMCh 4YMCEN B TO3UIMOHHOW CHCTEME CUYHUCIEHHUS,
JENUMOCTh LIEJIBIX YHMCEN; HaX0XKJIEHHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPA3psSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJIM4yue Hpe,Z[CTaBJ'IeHI/Iﬁ 00
HUCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMUECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJJAHHOTO0 HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTMYECKHX BbIPAXKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMpPENeNsaTh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTell MexXJ1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYEeCcKoro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOJAEIUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUE, KJaccupukanus, KJIaCTepH3aIHs, aHamn3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33ja4 aHalln3a
JIAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLICHKA KAaueCTBa JaHHBIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, Tpeodpa3oBaHUE JTaHHBIX,

BU3yalIM3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JaHHBIX ITApaMeTpax AUCKPETU3alun. Y MEHHE
OIpPENENATh CPEOHIO CKOpPOCTb IIE€pPEeNadd  JaHHBIX, OLICHUBATh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH()OPMALUOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECNEeYMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PEHICHWHM 337a4 CBOMCTBA IMO3WUIIMOHHOM
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3alMCH YHUCIA B TMO3UIUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COZEpKalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM;  yMEHUE  BBIIIOJHATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUA

YMeHue pemiath ajlropuTMUYECKUE 3aJauyd, CBS3aHHBIE C AaHAIHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IMyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ANUKIIMYCCKOTO rpa(ba)

2.8

YMeHMe UCIOIb30BaTh JEPEBhS MIPU AHAIN3E U IMOCTPOECHUH KOJOB W JUIS
NpeICTaBiIeHUs apu(METHUECKUX BBIPAKEHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUIPBIIIHYIO CTPATErHIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOIrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJId pCIICHUSA OHHOﬁ 3aga4u

2.11

Brnanenue yHUBEpCadbHBIM  S3BIKOM I[POTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
VOPABJSIIOIIME  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
NPEAJIOKEHHON ~ TPOrpaMMbl:  ONPEACNSITh  Pe3yJbTaTbl  PabOThHI
MporpamMMbl MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, TMPHU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3YyJIbTaTOB;
BBISBJISITH JIAaHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpamMmbl;  (OpMyNIHpOBaTH  TPEMIOKEHUS MO  YIYUYIICHUIO

MporpaMMHOTO KOoa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YHWCIa B BHUJAE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0oXJIEeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUdpHI
HaTypaJIbHOTO YHCJA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mpeBblmaonM 10; BblUMCIIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
MIPOU3BENCHUSI  CPEOHEero  apu(MEeTHUecKOro, MHHHUMAJIbHOIO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3IMYHBIX THUIOB C Y4YETOM
OTpaHMYEHUIN Ha JMaNa3oH MX BO3MOXHBIX 3HAUYEHUM, NPUMEHATH IPU
pELIEHNN 3aa4d CTPYKTYpPbl JAHHBIX (CIUCKHU, CIOBAapH, CTEKH, OYEPEH,
JIEPEBbsI); TPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke mporpamMm OHOIHOTEKU MOAMPOTPaAMM; YMEHHE UCTIOIb30BaTh

CpEJCTBA OTJIAAKH IPOTrpaMM B CPEZIe IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pEeIIeHHE 3a/ady MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TAOMWYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu3oBBIBaTh JHYHOC WH(MOPMAIMOHHOE IMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Hudposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PaCHpe,Z[CJ'IéHHBIe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUMIIBI MOCTPOECHMS U annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnporokosnbl. Cerb HWHrepHer. Appecanuss B cetu HMHTepHer.
[Tpotokomnsr creka TCP/IP. Cucrema nomenusix umeéH. Paznenenue IP-cetu Ha

IIOoACETHU C IIOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. [IpuHIMIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGmoHsl i omnucaHus
rpymi ¢aiinos

CkopocTp  mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM  Mepelayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npocroil 3amensl. [udp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXKMBaTh U UCIPABIATh OLUIMOKY, BOSHUKAIOUINE ITPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepesa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KoiuuecTBa uHGpopMauuu. EauHUIbI
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIICHKE
KonuyectBa HMH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llenHona

Cucrembr cuucieHus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuncieHuss. CBONMCTBAa MO3UIIMOHHOM 3alHlCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBo,ua ICJI0T0 Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. AJTOPUTM TepeBoJa KOHEYHOH P-muHON npoOu B AECATUUHYIO.
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2.5

AJNropyuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nuHyro. IlepeBox KoHewHOH aecsTHuHOW Jpobu B P-munyro. J[BomuHas,
BOCBMEpUYHAs M IIECCTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
ApudmMerndeckue ornepalyy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUHUCIEHUA. J[BONYHO-IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekctoB. Konuposka ASCII. OgHoOaliTHbIie KOgupoBKU. CTaHmapT
UNICODE. Koguposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHUI

2.6

2.7

2.8

2.9

KomupoBanue n3obpaxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWPpOBaHUA LBETA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsartue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanny 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHbBl anreOphl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKHUX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BhIPaKEHUI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »sIeMEHTBHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX SJEMEHTax Mo
3aITaHHOMY JIOTHYE€CKOMY BBIPQXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPAdUKH).

[IpeacraBnenne uenbIXx 4YHCEN B NaMATH Kommbiorepa. OrpaHUuE€HHOCTh
JUana3oHa 4YHcell MpH OTpaHUYEHWU KoiudecTBa paspsanoB. l[lepemnonHeHue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGuToBbIe Jormueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  casurd. lludpoBanne ¢ moOMONIBIO MOOMTOBOW  OIepaIuu




2.12

2.13

2.14

«uckinouaromee I

[IpencraBicHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3Ha4aulasl 4acThb
U NopsAaoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. I[IpoGiembl
XPAHECHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BeinonHeHue omnepanyii ¢ BEIECTBEHHBIMHM YHWCJIAMH, HAKOIUICHHE

oIIn0OoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHMCKOB CMEXHOCTH. PeieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBLHOTO MYTH MEXAY BepIIMHAMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyT€H MEXJy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JepeBa. Mcmonb3oBaHue

rpad)oB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETHH WrPbl B Tabnu4yHOW (dopMme.

BLII/II‘pLIIJ_IHI)Ie 1 NPOUTPLINIHBIC TO3UITAN. Breiur PBIIIHBIC CTPATCTUU

CpeI[CTBa HCKYCCTBCHHOT'O HWHTCIIJIICKTA. I/IILCHTI/I(I)I/IKEII_[I/IH n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101u1/1x cucremax. Mcroap30BaHne METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. HeliponHsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMa. MammHa TreIOpHHra Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIeHMH. Bpemst paGoTel M 00BEM HCIONB3yeMO
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctd. IlepeGopuble anroputmsbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX anroputMoB. OnpezneneHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTaTt

AnroputmMbl  00paOOTKM HATypalbHBIX YHCEN, 3alMCAHHBIX B IO3UIIMOHHBIX
cUCTeMaX CYHCICHMs: pa3OMeHHe 3alucu 4YHcia Ha OTAEIbHbIE LUQPBHI,
HaxXOXXJICHHE CYMMbl W TIPOU3BENCHMS LM(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucna B BUjAe HaOopa MPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHana3oHe

C MIOMOILIBIO AJITOPUTMA «PEIIeTO DpaTtocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3ada4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Lukmnsl ¢ yenoBueM. L{UKIbl 1o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M BOMYHBIC (ailIIbI.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauun. [lognporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp30Banne CTaHAAPTHON OMOIMOTEKH SI3bIKA TPOTPAMMUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U ¢(yHkuuu. Mcrnonb3oBaHue crTeka s

oprann3anu pCKypCHBHBIX BBI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToj mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPUBBIX. Bpluucienue miomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW I€pEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM — sS3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJNITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJI0OBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HAWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. DBpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TIPOU3BEACHUS, CpEIHEro apuMETHYECKOro, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
AJroput™Mbel pabOTHI C 3JIEMEHTAaMH MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONBI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
cnusiaueM. brpicTtpas coptupoBka maccuBa (amroput™ QuickSort). J[BowuHBII

ITOMCK B OTCOPTHPOBAHHOM MACCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOpUTMBI 00pabOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 33JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIEHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (acconMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHHUs).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHHSA. BblumcieHue
apu(METHYECKOTO BBIPa)KEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM hopme.

Oqepezm. Hcnonp3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA AJaAHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMUYECKOro rpada. AIropuTm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JluHaMHUYeCcKOe IPOrpaMMUPOBAHNE KaK METOJ PELIEHUS 33a4 C COXPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCUYET KOJIUYECTBA

BAapuaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTHPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHANU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIMMophu3M
WHudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KilacTepusanusi, aHaiau3 oOTkJIOHeHWH. IlociemoBaTenbHOCTH
pereHus 3a/1ay aHaM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIIEHKA
KauecTBa JaHHBIX, BHIOOp M (WJM) TOCTPOEHHWE MOJAENH, NpeoOdpa3oBaHUe
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH UIsi 00paOOTKHM M TIPENCTABICHUS JaHHBIX.

Bonwsmme manasie. MammaHOE 00yueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETHYECKOro, HAWMOOJbIIEr0o  (HAMMEHBINETO)  3HAYCHUS

nuanazoHa. Beramcnenue ko3 duIMeHTa KOPpeNnsuH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cToMOYATHIX, JUHEHYATHIX W KPYroBbIX auarpamm. l[loctpoeHme
rpadukoB ¢yakiui. [Tonbop TUHUM TpeHIa, pelIeHre 3a/1a4 IPOTHO3UPOBAHUSI.

Pemenne 3a/la4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust NOpd  MaTeMaTH4YECKOM  MOJICIMPOBAHUH  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHS. MojenupoBaHue OHOJOTHYECKUX
cucteM. Marematuueckue MOJAENUM B OKOHOMHUKE. BbluncIuTeNbHbIE
SKCHEpUMEHTHl ¢ MojensMu. OOpaboTka pe3ynbTaToB SKCIepuMeHTa. Meron
HAaUMEHBIIMX KBaApaToB. OIEHKAa YHUCIOBBIX MAapaMETPOB MOJEIUPYEMBIX
OOBEKTOB M TMPOIECCOB. BocCCTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yiabTaram

OKCIICPpUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonsl Mownre-Kapio. HNmurtanmmonnoe

MojienupoBanue. CHCTEMBI MaCCOBOTO OOCTYKHUBAHUS

TabnuaHbIe (pesuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuuel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl € MapaMeTpaMu.
Brrancinsiemble nosist B 3anpocax.

MHuorotabiauunbie 0a3bl JaHHBIX. TUMBI CBs3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAHUS KMCTOYHHKOB U OQopMileHUs Oubmuorpaduueckux

CCBIJIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmatuka (B 2 yactsx); 10 kinacc. yrinyonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1iecTBO ¢ OrpaHu4eHHOM 0TBETCTBEHHOCTHI0O « BTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «I31aTENBCTBO
«IIpocBemenue»

* Undopmaruka (B 2 yactsx); 11 kimacc. yrnmyonennoe ooyuenue [lomskos K.1O.,
Epemun E.A. OO11iecTBoO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHUI»; AKITMOHEpHOE 00111ecTBO «I31aTENBCTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1. Uudopmaruka : 10-11-e knaccel : 6a30BbIi U yIiTyOJICHHBIN YPOBHU : 33JJAUHUK
B 2 yactax / K.IO. Tlonsikos, E.A. Epemusn - 2-e uzn., crep. - Mockaa :
IIpoceemienue, 2024

2. IlpakTtrkym Kk yueOHuKy 11 kiacca
https://kpolyakov.spb.ru/school/probook/prakt.htm

3. IMonsixoB K.1O. , Epemun E.A. Undopmartuxka. 10-11 knaccel. [Iporpamma st
cTapie IKOJIbl. YTIyOJeHHBIN YPOBEHD
(https://kpolyakov.spb.ru/school/probook/program.htm )

4. boponua M.H. Undopmatuka. YMK nmnst crapmeii mkonst: 10—11 kmaccer.



VYrinyOnenusiit ypoBenb. MeToaudeckoe nocooue mist yuurens, M.: BUHOM.

JlaGopatopus 3HaHUIMA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/19/10/

https://resh.edu.ru/subject/19/11/

http://www fipi.ru

https://kpolyakov.spb.ru/school/probook/prakt.htm
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