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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHbIM YpOBEHb) HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEIHEro  OOIIero
obpazoBanusi, npenacraBieHHbix B PI'OC COO, a takxke ¢enepaibHOi padoueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o undopmaTrke 1aéT NpeAcTaBiICHHUE O IENISIX, 00IIeH CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YUaIOLIUXCs CPEACTBAMU yUeOHOTO MpeaMETa
«Uudopmarukay Ha yrayOJIEHHOM YpOBHE, YCTaHaBIMBAaeT 00s3aTeNbHOE
IpeIMETHOE COJEpKaHUE, IPETyCMaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaM
U TeMaM Kypca, OTpeJessieT pacipeesieHue ero mo kjiaccam (rojgam H3y4yeHus),
TaéT TpPUMEPHOE pachpenefieHne y4eOHBIX 4YacoB IO TEMaTUYECKUM pasjiesiaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) MOCIEeI0BATEIBHOCTh HUX H3YUYCHHS C
y46TOM MEXKIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3CH, JIOTHKHA YIeOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[Iporpamma o nHbopMaTHKE ONPEEAET KOJTUIECTBEHHBIE U KAUYECTBEHHBIC
XapaKTEPUCTUKU Y4EOHOro Marepuaia Jisl KakJI0ro rojla U3y4eHus, B TOM YHCIIe
JUISL COZIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyJaronuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocyIapCTBEHHOW UTOTOBOM aTTectaiuu). [Iporpamma mo uHpopMaTuKe SBISICTCS
OCHOBOM JIJIi COCTaBJIEHUSI aBTOPCKUX Y4YEOHBIX MpPOrpaMM U Y4YEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYITHOCTh HMH(POPMATHKM KaK HAYYHOH JUCHUIUIMHBI, H3yYaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUSI M BOBMOYKHOCTH aBTOMAaTH3AIMK WH()DOPMAITMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  TPUMEHEHHs  WHGOPMATHKH, TPEKAEC  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COITUABHYIO Chepy;

MEXIUCITUIUTMHAPHBIA ~ XapakTep WH(QOpMAaTUKH ©  HHPOPMAIMOHHOM
NEeSTeTLHOCTH.

Kypc unbopmaThku ajis ypoBHSI CpeIHEro OO0IIero oOpa3oBaHUS SBISICTCS
3aBEpIIAIONIMM JTallOM HENPEPHIBHONW MMOATOTOBKH OOydYaloImUXcsi B 00JIaCTH
nHOOPMATUKA U HWHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OIMUPAETCS
Ha cojiepKaHue Kypca MH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIpPETAlni0 U 0000IIeHne
3TOTO OTIBITA.

Pesynprarel  yriyOnéHHOTO  YpOBHS ~HM3y4YeHHs y4eOHOro IpeamMera
«Mapopmatukay OpPHEHTHPOBAHBI HA TMOJYYCHHUE KOMIETEHTHOCTEH IS



nocyenyromneil  mpodecCHoHaTbHON  NEeATeTbHOCTH KaKk B paMKax JaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3ITUYHbBIC MTOAXO/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YyMEHHUE peniaTh THUIOBBIE TMPAKTUYECKUE U TEOPETUYECKHE 3ajadd,
XapakTEepHbIE ISl HCIOJIb30BaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

HaJM4yue TPEJACTABICHUM O JaHHOW MPEeIMETHOW 00JIaCTH Kak I€JIOCTHOM
TeOpuu (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU O00JaCTIMU
3HAHUU.

B pamkax yriny0Gi€HHOTo ypoBHSI U3yueHUs MHMOpMATHKU 00ecreuynBaeTcs
1[eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYaroNIMXCsl K MPOJOKEHUIO 00pa3oBaHMs B
OpraHu3anusx  Opo(ecCHoHaIBLHOTO  O0pa3oBaHUsA MO  CHEHHAIBHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AaHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs O€30MacHOCTh, UH(GOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIHHOE OOYy4YeHUE, TMPOMBIIUICHHBI WHTEPHET BeIleH, HMCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpPOBOJHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBLIC
TEXHOJIOTUU, CUCTEMbI PaCIpe/IeIEHHOTO0 peecTpa, TEXHOJOTUU BUPTYaJbHOU U
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb U3y4deHUsi yuyeOHoro mnpenmera «WuHdpopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — oOOecrnedeHue
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIUM OO0ydJaroerocsi, €ro
TOTOBHOCTH K >KU3HU B YCIIOBUSIX pa3BUBaroNIerocss HHGOPMAIMOHHOTO 00IIeCTBa
M BO3pacCTallleil KOHKYPEHUMH Ha PBIHKE Tpyda. B CBA3W C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, OCHOBAHHOTO Ha TMOHMMAaHWUU POJIU
uHpopmatuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

chOpMHPOBAHHOCT, YMEHUM pa3iaudath (akThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh UX CBSI3b C KPUTEPHUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOUN LIEHHOCTE!, ITPOBEPSTH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O  BIUSHUU  MHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJIOBeKa B OOIIECTBEe, MOHMMAHUE COIHAIBHOTO,
AKOHOMHUYECKOTO, TMOJIUTHYECKOr0, KYJIbTYPHOIO, HOPUAUYECKOrO, MPUPOIHOTO,



PrOHOMHUYECKOTO,  MEIUIUHCKOTO U (PU3HUOJIIOTUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEM, BOBJICUEHHBIX B CO3/IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpoCTpaHeHre HH(OpMaIUY;

CO3JaHHE YCIIOBUW JJI pa3BUTUS HABBIKOB Y4€OHOM, NMPOEKTHOM, HAy4HO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM NESATEIbHOCTH, MOTHMBALMHM OOYYalOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetu lIHTepHET W UCHOJB30BAHHUIO HMHTEPHET-CEPBUCOB, HHGPOPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernyeckue OCHOBbI HH(POPMATHKH» BKIOYAaEeT B ce0s
NOHATUUHBIN anmapar HWHMOPMATUKH, BOIMPOCH KOJIHWPOBaHUS HH(OpMaLuH,
U3MepeHus MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alreOpbl JIOTMKH U
KOMIIBIOTEPHOI'0 MOJEINPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABICH HA PAa3BUTHE
QITOPUTMHYECKOTO MBILUIEHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHpOBaHNE HABBIKOB pea3allMy MPOTPaMM Ha SI3bIKaX MPOrPaMMHUPOBAHMUS
BBICOKOTI'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, PpPEaJTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIu3a
JAHHBIX, HMCMOJB30BaHUIO 0a3 MAHHBIX W DSJCKTPOHHBIX TAOIHI] U1 pEHICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenéuHoM nanee coaepxanHuu ydyeOHoro npeamera «MHpopmatrkay
KYPCUBOM BBbIJICJICHBI JOMOTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 0053aTEIIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITh MPEMJIOKEHBI JJIsI U3YYEHHUS OTIIEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOIITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4Ye€HHUS HWH(OPMATUKH PpPEKOMEHAYyeTcs IS
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTHPOBAHHOTO HAa  HMHXKEHEPHYIO U
nHpOpMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3Yy4YCHUS
nH(pOpMaTHKU 00ECIIEYNBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHEeLMAILHOCTH B 00JIaCTH HMH(POPMAIIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CIIELUAJIBHOCTH, y4YacTHE B IMPOEKTHOM M HCCIIEIOBATEIILCKON NEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMH OTpacid HMHGOPMAILIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOJATOTOBKY K YYaCTHIO B OJIMMITHAJIaX U CIade
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOopMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B TpeleiaX OIHOTO roga oOydeHus
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHTENS TNPH TIOJATOTOBKE pabodcii
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCII0 YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs UHPOpMATUKU — 272
yaca: B 10 kimacce — 136 gacoB (4 daca B Heneno), B 11 kimacce — 136 gacos (4 gaca
B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O€30IIaCHOCTHU U TUTHEHBI IPU pabOTe ¢ KOMIIBIOTEPAMU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIephl BHENIHUX YCTPOMCTB. [IpsAMOI1 TOCTYII K amsTH.

OCHOBHBIE ~ TEHIECHLUHWHM  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapannensHble BIUMCcaeHUs. MHOTrONMponeccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHHble BbIUUCIUTENBHBIE CUCTEMBI M 00pa0OTKa OOJBIIMX JaHHBIX.
MoOusibHbIE TU(PPOBBIE YCTPOMUCTBA U UX POJIb B KOMMYHHKaUUiX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe obOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX ycTpoicTB. IlapamienbHoe mNporpaMMUpOBAHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepalioHHbIE CHCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTpoucTtB. MHCTasiuuss W JAEUMHCTAULALMUSA  IPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBble cucTembl. [IpUHIMIBI pa3MelieHUss U MMEHOBaHUsS (ailioB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 OOECIIeUeHHUs
U IUPpoBbIX pecypcoB. [Iponpueraproe u cBOOOAHOE MPOrpaMMHOE 0OOECIICUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€ecTieueHus U
nU(ppoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit ®depepanuu 3a HEMPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cet MHTepHeT. 1IpoTokoib
creka TCP/IP. CucremMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncetm ¢ moMonipto Macok noxacereid. CereBoe
aagMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHue MaplipyTa JIBHKEHHS
MTaKETOB.

Bunet  npestensHoctm B cetu  HutepHer. CepBucel  MHTepHerTa.
["eonndpopmMarmonsbie cUCTeMbl. [ €0JI0KalMOHHBIE CEPBUCHI PEATHHOIO BPEMEHHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciiyrH. COoUMaIbHBIE CETH —
OopraHu3aiys KOJUIEKTMBHOTO B3auMMOJIEUCTBHSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momaIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alIUThl
uHdopmaIuu 1 “HPopMalMoHHOM Oe3onacHocTu. CpencTBa 3auThl HHGOPMAIUH
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U ABTOMATU3UPOBAHHBIX HH()OPMAITMOHHBIX
cucremax. [IpaBoBoe oOecrneueHre HHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpamieHue  HECAHKIIMOHHMPOBAHHOTO goctyna K JIMYHOM
KOH(UIEeHIIMATbHON HHPOpPMAIIUU, XPaHSAIIEHCS Ha MEPCOHAIILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€CreueHrue U CIoCOoObI
OOpbObI ¢ HUM. AHTHUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[[InppoBanue npaHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [Hudp Buxkenepa. Anroputm
mudposanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3HaHus. HQopManmoHHble Npouecchl B MPUPO/IE,
TEXHHUKE U OOILECTBE.

HemnpepbiBHBIE W TUCKPETHBIE BEJIMYMHBI U CUTHaIBL. HeoO0XxoaumMocTh
JTUCKpeTU3auy uHMOpMaIuu, MpeAHa3HAYECHHOW IS XpaHEHUs, Mepenadd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHe. PaBHOMEpHblE U  HEpPaBHOMEPHBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHWe OJHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. Enunuiiel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTasi 3amuch UENbIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH YHUCa:
KOJMYECTBO IUGP B 3aNUCH, MPU3HAK JCIUMOCTH YUCIa HA OCHOBAaHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJIO0Tr0 yucia U3 P-U4HON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-uuHOM npoOu B NECSITHUHYIO.
AJITOpPUTM MIEPEBO/IA LIEJIOT0 YKHCIIA U3 IECATUYHOM CUCTEMbI CUHCIICHUS B P-nuHyt0.
[lepeBoa KOHEUHOM necITHYHON MpoOu B P-uunyro. JIBomyHasi, BOCbMepu4Has u
MIECTHAAIIATEPUYIHAS CUCTEMbI CUUCIICHHUSI, CBSI3b MEXIY HUMU. Apu(pMeTHIECKrE



omnepanuy B MO3MLIHOHHBIX CHCTEMAax CUMCIECHMUA. TponyHas ypaBHOBELICHHAs
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanne TtexcroB. KomupoBka ASCII. OpnoOaliTHBIE KOIUPOBKH.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uUHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3o0paxkenuii. Ouenka wuHOpManMoOHHOTO  00BEMA
rpaUYeCKuX MaHHBIX MMPU 3aIaHHBIX Pa3pelIeHU U TTyOMHE KOIUPOBAHUS IIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. dopmMatbl rpaguueckux (Haitos.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPU 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€eCTBOBAHMS U BCEOOIITHOCTH.

Jlornyeckue omneparuu. TaOnauIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne TtoxkaectBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKAECTB C IOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKoHbl aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpPA30BAHUS JIOTUYECKHUX
BbIpakeHUM. Jlornueckue ypaBHEHHs] U CUCTEMbI YPABHEHHUI.

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKUHIA OT KOJIMYECTBA apryMeHTOB. [1oIHbIE CUCTEMBI TOTMYECKUX (DYHKIIHMA.

Kanonnueckne  Qopmbl  joruyeckux  BbIpakeHHid.  CoBeplIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMAaJbHBIE (DOPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO TabJIMIIe UCTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe KomIbioTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. I[loctpoeHne cxeM Ha JIOTMUECKHX JJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHMIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YHCEN B MHaMATH KoMibioTepa. OTrpaHHMYEHHOCTb
Jara3oHa 4YMCEel NpH OrPaHWYEHUWH KOJIMYeCTBa pa3psanoB. llepenonHeHune
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIN
JOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCET.

[TobutoBbie norumdeckue omnepamuu. Jlornyeckuii, apupMeTUYECKHA W
nuknyeckuid  capuru.  [lludpoBanme ¢ momomp MOOWTOBOM — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B IMAaMATH KOMIBIOTEPA. 3HAyYaILas
4acTh W MOPSAJIOK 4ucia. /lnama3zoH 3HaUeHUN BEIIECTBEHHBIX duced. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psaoB. BeinosiHEHME omnepanuii ¢ BENIECTBEHHBIMH YMCJIAMH, HAKOIUJICHHE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB padOThI MPOCTEHIINX aIrOpUTMOB
VIOPABJICHUS] HCIIOIHUTEISIMU W BBIYMCIUTEIBHBIX alroputMoB. OnpeneneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanbpHBIE CpencTBa:
TPAHCIATOP, OTIATUMK, mpodunupoBumK. KoMmmunsmus u uHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOrPAMM.
Hcnonp3oBaHue TpaccMpoBOYHBIX Tabmui. Otnanounblii BeiBoA. Ilomiarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaYEHUI NTEPEMEHHBIX.

Azpik  mporpammupoBanusa (Python). Tumbl maHHBIX: LEIOYUCICHHBIE,
BEILECTBEHHBIE, CHMBOJIbHBIE, Jornueckue. BetBinenus. Cioxubie ycaous. Lukmist
c ycioBueM. Llukibel o nepemMeHHoW. B3aumo3aMeHsAeMOCTh pa3IMYHbIX BUIOB
nuKJIoB. MHBapumaHT nukia. CocTaBieHUE LUKIA C HCIIOJIB30BAaHUEM 3apaHee
ONPEAEIEHHOIO MUHBApUaHTa [UKIIA.

JloxymeHnTrpoBanue nporpamm. Mcrnons3oBanune kommenTtapues. [lonroroska
OMMCAHMS MPOrPaMMbl U HHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3alMCAHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa30MeHue 3alucu 4YHcia Ha OTAeNbHble IUQPHI,
HaXOXXJEHUE CYMMbl W TPOU3BEIACHUS ULU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMAaTBHOW) LU PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM JuanasoHe. [Ipeacrasienue
yuciia B BUI€ Ha0Opa MPOCThIX COMHOXKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHHUS B
CTEIECHb.

O0paboTka JaHHBIX, XpaHAIuxcs B (aiinax. TekcToBble U JBOMYHBIE (DAMITBI.
daitnoble nepeMeHHbIe ((paitnoBbie ykazaTenu). Utenue u3 Qaiina. 3anucs B (aiti.

Pa36uenue 3amaun Ha moa3anadu. [loamporpaMmel (Iporeayphl U GyHKIIHH).
Pexypcus. PexypcuBnbie 00bekThl ((pakransi). PexypcuBHBIC Mpolenypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHgapTHOW OMOTMOTEKH fA3bIKAa MPOTrPaMMHUPOBAHUS.
[loaxntoueHne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMUTEINEH.
MoaynbHBIA NPUHIKI HOCTPOEHUS NPOTPAMM.

Uucnennsie MmeTobl. TouHOE U IPpUOIMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/bl PEUICHUs] YpaBHEHUU: METoJ mepedopa, METOJl MOJOBUHHOTO JEICHHUS.
[TpubnmxEHHOE BBIUMCICHUE JJIMH KPUBBIX. Bhrumcienue momaaet duryp c
MIOMOILBIO YHUCJIEHHBIX METOAOB (METOX MNPSMOYTOJIbHUKOB, METOJ TPAIMELH).
[Touck wmakcumyma (MHUHMMyMa) (QYHKUAA OJHOW NEPEMEHHOM MEeToI0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH — SI3bIKa
IPOTrPAMMHUPOBAHHUS 11T 00PaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBICHUNA CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpPHU
JTAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOPOM aidaBuTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[TpeoOpa3zoBanue ynciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATEILHOCTH 4ucell. Bpruncienne 00001IEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpEeIHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJIbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBKa OJHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKA BcTaBKaMu). COPTUPOBKA CIIHSHUEM.
beictpas coptupoBka MaccuBa (amroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTHPOBAHHOM MAaCCHUBE.

JIBymepHbIe MaccuBBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKHM JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 3a/IaHHBIM IIPABUJIAM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAaCCHBE, BBIUMCICHHE MakcUMyma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctwiiel.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHasi paboTa ¢ JIOKYMEHTaMHU.
HHCTpyMEHTBI pEeLieH3UpOBaHUS B TEKCTOBBIX Ipoueccopax. ObiayHble CEPBUCHI.
HenoBas nepenucka. Pedepart. [IpaBuna muTupoBanust KICTOYHUKOB U 0(OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmiieHUE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CpEACTBAa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3a/lauyd aHAIM3a JAHHBIX: MPOTHO3MPOBAHHUE,
KJacCUpUKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKa
KauecTBa JaHHBIX, BHIOOP W/MJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BHU3YyallM3alUsl JaHHBIX, HHTEpIIpeTanus pe3yiapTaToB. [IporpamMMHbIe cpeacTBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bosbIine naHHbIE.
Mainnnoe o0ydyenue. HTeIeKTyanbHbli aHaIu3 TaHHBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CyMMBI,
CpEIHEro apu(PpMETHUECKOTO, HAauOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS TUara3oHa.
Breruncnenne koadduimeHTa Koppeisiiud ABYX psAAOB AaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbix jguarpamm. I[loctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YucneHHoe pelieHHEe YpaBHEHWM C TIOMOINBIO MoAOOpa mapaMmerpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro peuieHusl B 3alaHHbIX ycioBusX. LleneBas
dbyHKUMs, orpaHrueHus. JIokanbHbIE U r100aTbHbI MUHUMYMBI 1I€JIEBOU (DYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernueckue mMNOAXOAbl K OLEHKE KoJMdecTBa HWH(GOpPMAMHU. 3aKOH
annuTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus v BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi naHHbiX. Ajroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. AITOpUTMBI CKATUS TaHHBIX C OTEPSIMU. Y MEHbBILIEHHUE TJTyOHHBI
KoaupoBaHus 1BeTa. OCHOBHBIE HUien anroputmoB cxkatust JPEG, MP3.

CkopocTe Tmepefauyd JaHHBIX. 3aBUCHMOCTb BpPEMEHM IepeAadyd oOT
UH(OPMAITMOHHOTO 00BhEMA JAaHHBIX W XapPaKTEPUCTHK KaHama CBS3H. [IpuuuHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu mneperade JaHHbIX. Koapl, mno3Bossmomuye
oOHapy>KMBaThb M HUCHPABIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenadye JaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XsMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeiicTBue. CUCTEMHBIN
s dext. Yrnpapnenue kak nHGOPMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mogenu n monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIEeCCy, Lelu MoaenupoBaHus. Dopmanu3aius
MIPUKJIAIHBIX 3a]a4.

[TpencraBieHne pe3ynbTaTOB MOJCIMPOBaHHUS B BUAE, YAOOHOM JUIs
BOCHPUATHUS YeJIOBEKOM. ['paduueckoe npeacTaBieHUe JaHHbIX (CXeMbl, TaOIHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHIL, CIHACKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3aj]ad, CBSA3aHHBIX C aHaiu3oM TIpadoB (MOCTpoeHHE
ONTUMAJIBHOTO MYTH MEXIy BepIIMHamMu rpada, OmpeeiIcHue KOJIUYecTBa
Pa3IMYHBIX MyTEW MEXy BEpIIMHAMUA OPUEHTUPOBAHHOTO allMKIMYECKOTO rpada).

HepeBbs. bunapnoe nepeBo. [epeBbs mnoucka. CriocoObl 00Xxoza jaepeBa.
[IpencraBnenne apudpMeTHUECKUX BBHIPAKECHUN B BUJE JAepeBa. JIMCKpETHBIE UTPHI
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BRIMTpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO MEpPEBOAA H
pacrnio3HaBaHus YCTHOM peun. KorHutuBHble cepBUCHL. MeHTUGUKALUSA U TTOUCK
U300paKeHUH, pacno3HaBaHHE JIULL. CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosp3oBaHne MeETOI0B
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOyYarommx cucreMax. Vcmonbp3oBaHHe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHeT Benieil. IlepcnexTuBel
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUeE

dopmann3anys NOHATHS aroputMa. Mammuna TeroprHra Kak yHUBEpCanbHas
Mozenb Beruucnenun. Tezuc Uépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuT™el. [IpruMepbl pa3nuyHbIX aJrOpUTMOB PELICHUS
OJIHOM 3aJ]a4uM, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JUANa30HE C I[OMOLIBIO AIrOpUTMa
«pemiero DparocheHar.

MHoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHOW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOPaKEHHUSA).  XO3II-TAOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. BoluncieHnue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOMN opMme.

Ouepenu. Mcnonbs3zoBanue ouepeau 1yisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHMMaIbHOTO OCTOBHOIO J€peBa
B3BEILIEHHOTO CBSI3HOTO HEOpPHUEHTHpOBaHHOro rpada. KoinmdyecTBo pa3innuHBIX
nyTeid MeXay BepIIMHAMU OPHUEHTUPOBAHHOTO AllMKINYECKOTo rpada. AlIroputm
JIeHKCTpBL.

[epeBps. Peanusanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. IBon4HBIE
(ounapubie) aepeBbsi. I[locTpoeHue paepeBa Mg 3alaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xoia nepesa. Mcnonb3oBaHue creka u
ouepenu s 00xXoaa iepeBa.

Jlunamuyeckoe MNporpaMMUpPOBAaHUE Kak METOJl pelIeHus 3a1ady  C
COXpaHEHUEM MPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJauM, pPEIIaeMble C MOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKLIHH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTHUPOBAHHOM MpOrpaMMHUpoBaHrU. OOBEKTH U
kjaccbl. CBOMCTBa UM MeTO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3zpabotka mnporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO MOJIXOAA.
Wukarncynsnuys, HacleJ0BaHue, TOIUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamM. [IpoexktupoBanue wuHTEpdeiica
noJb30Bares. Mcrnoap30BaHue TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJISl TOCTPOCHHUS

uHTepdeiica.
O630p  s3bIkOB  mporpammupoBanusi.  [lonsitue o — mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopMannoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: TTOCTAHOBKA
3alayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJIENH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTuzanusis TpU  MaTEeMAaTHYECKOM MOJEIUPOBAHUN  HEMPEPBIBHBIX
npoiieccoB. MoienupoBanue qBMKeHUs. MoienupoBaHie OMOJIOTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIETM B HSKOHOMHKE. BBIYMCIAUTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMH.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaToOB.
OleHKa 4YHUCIOBBIX MapaMeTpoOB MOJICIUPYEMBIX OOBEKTOB M  ITPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yabTaTaM 3KCIIEPUMEHTA.

Beposaranoctasie  momenu.  Mertoasl Monte-Kapno.  MMurtarnmonHoe
MozenrpoBaHue. CUCTEMBI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiiiMOHHBbIE) O0a3bl JaHHBIX. Tabiauia — TMpeACTaBIICHHUE
cBeJeHuil 00 ogHOoTMHHBIX oOBekTax. Ilose, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOoil 0a30if JaHHBIX. 3amojHeHue Oas3bl JaHHBIX. [loWck, COpPTHUpOBKA W
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3alpoOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHuoroTtabinyHblie 0a3bl JaHHBIX. THUIIBI CBSA3E MeX 1y Tabnuiamu. BHemHmit
kiro4. LlemocTHOCTh 6a3bl IaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npuiioxkenus. 1lonaTre o cepBepHON U KIMEHTCKOM YacCTsAX CauTa.
TexHOonorusa «KJIMEHT — CepBEpP», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI SI3bIKA
HTML u kackaaueix Tabnui ctwiert (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctunra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHU C WCIOJIB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(undpoBbIX (poToanmapaTtoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kaapuposanue. McnpaBienue
nepcnekTuBbl. ['mcrorpamma. Koppekunsi  ypoBHEW, KOpPpEKIUsS  IBETA.
OOecuBeunBaHue 1BETHBIX uU300paxkenuil. Perymb. PabGora ¢ obnactsamu.
OUIBTPHL.



Mmorocnoitabie u3zo0paxenus. TekctoBble cinou. Macka cnos. Kanamsi
Coxpanenue BbaeneHHoW oOnactu. [loaroroBka mimocTpanuid A BeO-CailTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. HW3MeHeHHe mOpsiiKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX U300paKEHU.

[TpuHIMIIBI TOCTPOEHUS U PETAKTUPOBAHUS TPEXMEPHBIX Mojienell. CeTOuHbIe
Mozaenu. Marepuanel. MoaenupoBaHue HMCTOYHUKOB oOcBelieHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYanbHOM peanbHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT TOTOBHOCTh M CIIOCOOHOCTh
oOy4Jaronmxcsi PyKOBOJCTBOBATHCA CPOPMUPOBAHHOM BHYTPEHHEU IMO3UIIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIlMH, TO3UTHBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
OOIIIECTBA, PACHIUPEHHE KU3HEHHOIO OMbITA M OMbITA JCSITEILHOCTU B IpOIlecce
peanu3alnud  CpeACTBaMU  y4yeOHOTO TpeJAMETa OCHOBHBIX  HalpaBlIeHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynprate w3ydeHwss WHPOPMATHKH Ha YPOBHE CPEIHETO OOIIETo
oOpaszoBaHus y oOyvaromierocs OyayT copMHUpOBaHbI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA
U TIPaBOMOPSIKA, COOJIOCHHUE OCHOBOIIOJATAIOIINX HOPM HH()OPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh TPOTUBOCTOSITH HJICOJIOTHH  HKCTPEMH3Ma, HAI[MOHAIIM3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UCTOPUIECKOMY HACIIEINIO, TOCTIKEeHHsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHHOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIEC B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro  oOpaza  KM3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOICHUS



TpeOoBaHMII  0e30mMacHOl  AKCIUTyaTallid  CPEACTB  HMH(DOPMALMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEILHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTB;

uHTepec K cdepam MNpodecCHOHANIBHON NEATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBAaHHEM M WH(OOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHHUSX HayKd WHGOPMATUKA U HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpPa30BaHUIO Ha
MPOTSHKCHUH BCEH KU3HU;

7) 3KOJI0TU4€CKOTr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00aTBHOTO XapaKTepa SKOJOTHYECKHX MPOoOJIeM W IMyTeH uX
permeHus, B TOM YHCIE C Yy4ETOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIDKCHHSAM HAYYHO-TEXHHUYECKOTO IIporpecca H
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MOHUMAHUS POJTH MH(OPMAIIMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M WH(MOPMAIMOHHBIX TEXHOJIOTHA B YCIOBHUAX
1idpoBoit TpaHchopMaITTu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHE IIEHHOCTH HAYYHOM JeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce 1oCTKEHHS THYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOpMaTHKE y OOYYAIOIINXCS COBEPIICHCTBYETCS dMOIMOHATIBHBIM MHTEIJICKT,
Ipeanojarammii copMUPOBAHHOCTD:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHPOBATBCI K
HYMOLIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIINY, BKIIOYAIONICH CTPEMIICHHE K JIOCTIKEHUIO IEH U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, MUCXOAS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTH MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUW KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITIOCOOHOCThH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydeHuss HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOydaromierocss OyayT chopMupoBaHbl MeTaNpeIMETHbIE
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX JNEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIC Yy4eOHbIE JEWCTBUS, KOMMYHUKATHUBHBIC
yYHUBEpCalbHbIe Y4YeOHbIC NEUCTBHS, PETYJIATHUBHBIE YHHMBEPCAJIbHbIE Yy4eOHbIE
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITENILHO  (OpPMYJIMpPOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI INPU3HAK WM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LENN ACSITENBHOCTH, 3aJaBaTh IapaMETpbl M KPUTEpUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHHUsS] MPOOJIEMBbI C YYETOM aHAIM3a MUMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIOIHATH padOTy B YCIOBUAX PEaTbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX IPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PELICHUSI TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEPHpETalMH, MPeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3TUYHBIX
y4€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOpMyIUpoOBaTh COOCTBEHHBIE 3aJauyld B 00Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS], HAXOAUTh apPTYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7auyd pPe3yJIbTaTshl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

YMETh IEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M IPAKTHYECKYIO 00JacTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE WJIEU, MpeAJiaraTb OpUTMHAJIbHBIE MOAXOJbI U PEIICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHajJu3, CUCTEMATU3ALMI0 U
MHTEPIIPETALNIO HUH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpoOpMaMuu W  IEJIEeBOM  ayJWTOpPUH, BBIOMpas ONTUMAIBHYIO (QopMy
MIPEICTABIICHUS U BU3yaIU3allUN;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMaLUU, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIIHOHHBIX
3a/1a4 ¢ cOOJI0IeHNEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M AITHYECKUX HOPM, HOPM HH(OPMaLMOHHON
0e30I1aCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIuH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YyueOHbIe 1eHCTBUSA

1) oO61eHme:

OCYIIECTBISATH KOMMYHHUKAIIMHA BO BCeX cepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie CpeCaACTBa 06IJ_IGHI/I$I, INOHUMATh 3HAYCHHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl H
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3In4YHbIMHU CHOCO6aMI/I O6HleHI/I$I u B3aI/IMOI[eI\/JICTBI/I$I,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MMOHUMAaTh M MCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIMBHUYyaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOAbl COBMECTHBIX JEUCTBUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKEHHUIO: COCTABJIATH IUIAH JCHCTBUIA,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXKJI0T0 YYaCTHUKA KOMaH bl B OOLTUH
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OIEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIITH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUICHHsI IPOOJIEMBI C YUETOM UMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW JPYyAUIUU B
pa3HbIX O00JaCTSIX 3HAHWM, TMOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBbHON  peduieKCMH Kak  OCO3HaHMUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX NPOLECCOB, UX pE3yJIbTaTOB M



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELUICHUS IO X CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca HUHPOPMATUKU YrayOn€éHHOTo ypoBHS 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE TPEACTABICHUSIMU O POJM HHGOPMAIMM U CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE U OOIIEeCTBE, MOHATUAMH «UHGPOPMAIUDY,
«UH()OPMAIIMOHHBIN TPOIIECC), KCUCTEMAY», KKOMIOHEHTHI CHCTEMBI», «CHCTEMHBIH
b dexT», «mHbOPMAITMOHHAS] CUCTEMAaY, KCUCTEMa YIIPaBICHUSY;

BIAJCHUE METOJaMHu TOuCKa HHpopmanuu B ceTu HHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOYYCHHYIO U3 ceTu HTepHEeT;

YyMEHUE XapaKTepHW30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH IPHMEPHI
UCTOYHUKOB WX TIOJYYCHHS W  HAMpaBIICHUS HWCIIONB30BAHUSA, YMCHHE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccudukanus, KJIacTepH3alusl, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHLHOCTD PEIICHUS 3a/1a4y aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOCHHE MOJEIH,
npeoOpa3oBaHne JAHHBIX, BU3YyaIH3allisl JaHHBIX, HHTEPIPETaIus Pe3yIbTaToB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJILHBIX KOMITHIOTEPOB, TCHCHIIUNA Pa3BUTHSI
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBbIKAMU PaOOTHI C OINMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIAMU TTPOTPAMMHOTO OOECIIeUEHUS I PEIICHHs YIECOHBIX 33714 110 BEIOpAHHOM
CHeIaTN3allnu;

HAJIMYKE MPEJICTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeir, 00 OOmMX NpUHIUIAX pPa3pabOTKH U (DPYHKIMOHUPOBAHUS WHTEPHET-
MTPUIIOKEHUM;



MOHMMaHUE yrpo3 HH()OPMALIMOHHON 0€30MaCHOCTH, UCIIOJIB30BaHNE METO/I0B
U CpEICTB MPOTUBOACHCTBHUS ATHM YIrpo3aM, COOIoaeHHE Mep 0e30MacHOCTH,
IPEeIOTBPALIAIONINX HE3aKOHHOE paclpOCTpaHEHHE TMEPCOHANBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MaCHOCTH M THUTHMEHBI MpU padbore ¢
KOMITBIOTEPAMH U APYTMMH KOMIOHEHTaMH LHU(PPOBOTO OKPYXKEHUs, TOHUMaHHUE
IIPABOBBIX OCHOB UCIOJIB30BaHUs KOMITBIOTEPHBIX IPOrpaMM, 6a3 JTaHHBIX U PaOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3AIMKU PA3JIMYHBIX BUJOB
uHopMaIuu, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MMapaMeTpax IUCKPETHU3aluH,
YMEHHE OMPEENIATh CPETHIO CKOPOCTh MEPEIauu TaHHBIX, OIICHUBATh N3MEHEHHE
BPEMEHH Tepefaud MpH HW3MEHEHUH WH(OOPMAIMOHHOTO 00bEMa [aHHBIX U
XapaKTEpUCTUK KaHaja CBSI3H;

yYMEHHUE HCIOIb30BaTh MPHU PEIICHUH 33724 CBOMCTBA MO3UIIMOHHON 3aliCH
YHCell, AITOPUTMA TOCTPOCHHUS 3aIMCH YMCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHMS YHCIA MO CTPOKE, COAEp)Kallel 3aruch
ATOTO YMCIIA B TO3UIIMOHHOMN CUCTEME CUUCIICHHSI C 3aJaHHBIM OCHOBaHHEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKEHUM, HCIIONb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOHWTHh JIOTHYECKOE BBIPAKCHHE B
TU3BIOHKTUBHON ¥ KOHBIOHKTUBHOW HOPMAJBHBIX (hOpMax MO 3aJaHHOW TadiuIie
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh HCTHHHOCTH BBICKA3bIBAHMS, COJCPIKAIIECTO
NepeMEHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS U CUCTEMbI ypaBHEHUI;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaIuu (3amUCh YKUCeN B MO3UIIMOHHON CHCTEME CUHCICHUS, HaXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JAuara3oHe, 00paboTka MHOTOPA3psIAHBIX IETBIX
YHCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHUE OMNpPENeNATh CI0XHOCTh HM3Y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMuUpOBaHHE DJJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, MepeOOpHbIe
QIITOPUTMBI, IBOMYHBIA TOWCK) W TPUBOJUTH NMPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HO CIOKHOCTH IS PEIIeHHUsT OJTHOM 3a/1a4H;

BJIAJICHUE YHUBEPCAJIBHBIM SI3BIKOM IMPOTPAMMUPOBAHUS BBICOKOTO YPOBHSI
(Python), mpencraBneHusiMu 0 0a30BBIX THMAaX JAHHBIX U CTPYKTypaxX JTaHHBIX,
YMEHHE WCIIOJIb30BaTh OCHOBHBIC  YIPABISIIONIME KOHCTPYKIWH, YMEHHE
OCYIIECTBIISITh aHAJIN3 MPEAJIOKEHHON MPOrpaMMBbl: OMPEACNATh Pe3yIbTaThl
paboOThI MpOTrpaMMBbI MPU 3aJaHHBIX MCXOIHBIX JAHHBIX, OMPEESATh, MPU KAKUX
WCXOJIHBIX JaHHBIX BO3MOXXHO TOJIYYCHHE YKa3aHHBIX PE3yJbTAaTOB, BBISBISATH
JaHHBIE, KOTOpPhIE MOTYT TIPUBECTH K OmHUOKe B paboTe MPOrpaMMmbl,
dbopMyIupoOBaTh MPEATIOKEHUS TI0 YIYUIICHHIO IIPOTPAMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCIOJIB30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATK3a, IPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHET0 apu(PpMETHYECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHHEe YpPaBHEHWU, BHIOOD
ONTUMAJIBLHOIO  pelieHus, noAdOp JHUHUM  TPEHJa, pelieHue  3a1ady
MPOTHO3UPOBAHUS).

B npouecce u3yuenus kypca UHGOpPMATUKU YTriyOJIEHHOTO ypoBHS 6 11
Ks1acce o0y4aronMMucs OyyT JOCTUTHYTHI CIEAYIONIKME TPEAMETHBIC PE3YIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIYCKAIOIIUE OJIHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUM (MpePUKCHBIE KOJbI), HUCMOJb30BATh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Mepeaade
JTAHHBIX, CTPOUTH KOJ, 00€CIEUMBAIONINI HANMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUS] MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a7auM, CBSI3aHHBIC C aHAIMU30M Tpados
(3371241 TOCTPOEHUS ONITUMAJIBHOTO Iy TH MEK/Ty BeplinHaMu Tpada, onpeaeneHus
KOJIMYECTBA PA3JIUYHBIX IyTEd MEXKIYy BEpPUIMHAMH OPUEHTHUPOBAHHOTO
alMKJIMYECKOTO rpada), yMeHUE UCII0JIb30BATh JEPEBbS MTPU AHAIU3E U TIOCTPOCHUU
KOJIOB U JIJISI IPEACTABICHUS apu(PMETUUECCKUX BBIPAKEHUN, MPU PEIICHUH 3a]1a4
MOMCKAa U COPTHUPOBKH, YMEHHUE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJITOpPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBaTH B BHJE NPOrpaMM 0Oa30BbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3JIUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HAa JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI JIJ1s1 00paOOTKH YUCIIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TpU pa3paboTKe MporpamMm OUOIMOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCIIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS, YMEHUE JOKYMEHTUPOBATH MPOrPaMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIbI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpe, CpelICTBaX
co37aHusl U pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIWYHBIC (PENIAIIMOHHEIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JaHHBIX, BBHITIOJHITH COPTUPOBKY H
MOWCK 3amucedl B 0a3e MaHHBIX, HAMOJHATH pa3paboTaHHYO0 0a3zy MaHHBIX) H
CIIPaBOYHBIE CUCTEMBI;



YMEHHE MCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJIENU AJIs aHaJIn3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH I1€]Tb MOJCTUPOBAHMS, BHITIOIHITH aHAIN3
pe3yabTaTOB, MOJYYEHHBIX B XOJI€ MOJICIMPOBAHUS, OICHHUBAaTh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABIATh DPE3YJIbTaThl
MO/JICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATh JHMYHOE HH(DOPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, TOHHUMAaHHE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMaHHE OCHOBHBIX NPHHIUIIOB Pa0OThI, BO3SMOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO MHTEJUIEKTa B PA3NIUYHBIX O0JACTSIX,
HAIMYUE TPEJICTAaBICHUI O Kpyre pemiaeMblx 3aJad MAaIIdHHOTO OOydYeHUs
(pacnio3HaBaHMs, KJIACCU(PHUKALMU U MPOTHO3UPOBAHUS) HAJIMUUE TNPEACTABICHUM
00  HUCHOJB30BAaHMM  HMH(POPMALMOHHBIX  TEXHOJOTMH B Pa3IMYHbIX
npodeccuoHanbHbIX chepax.
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n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpaMmbl padoThI padoThl
pecypcsl
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3.5 00paboTku 16 3,5

MacCCHUBOB

Uroro no pazgeny 56

Pa3nen 4. Un¢opmanmoHHbIE TEXHOJIOTUHN

O6paboTka
4.1 TEKCTOBBIX 6 2,5
JIOKyMEHTOB
4.2 AHan3 JaHHBIX 9 3
Hroro no pazgeny 15

O06o0061IEHNE U

CUCTEMAaTH3aLUs. 3

HTorosoe noBTOpEHME

OBILEE KOJIMYECTBO

YACOB I10 136 0 21,5

I[TPOTPAMME




11 KIIACC

Ne
n/
n

HaumenoBan
He pa3jiesioB
H TEM
NMPOrpamMMbl

KoanuecTBo 4acoB

KouTpoJn
Bce P
HEBIE
ro
padoTsbI

IIpakTHye
CKHe
padoThI

deKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH

1.1

1.2

Nudopmanus
u
uHpopmaro
HHBIC
TIPOIECCHI
MopenupoBan
ue

Hroro no pazneny

10

19

2.5

Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE

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

2.1

JIEMEHTEHI
TEOpUHU
AJITOPUTMOB

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

2.2

ANTOpUTMBI U

CTPYKTYpPBI
JTAHHBIX

32

10

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

2.3

OCHOBEBI
00BEKTHO-
OpUEHTUPOBA
HHOTO
IPOrPaMMHUPO
BaHUsA

15

4.5

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

Hroro no pazneny

Pazjnen 3. UndopmaumoHHbie TEXHOJIOTHH

53

3.1

KomnbsrorepH
o-
MaTeMaTH4YeCcK
oe
MOJICIINPOBaH
ue

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

32

Bba3sl naHHBIX

11

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

33

Be0O-caiiTel

14




34

Kommnsrorepna
s rpaduka

21

3.5

3.5

3D-
MOJIEIMPOBaH
ue

Hroro no pazneny

43

O06006111EHE U

cucreMarusaims.

Htorosoe

IIOBTOPCHUC

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

136

36.5




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Tema ypoka

TpebGoBaHus TEXHUKH 0€30MACHOCTH U
THTHUEHBI IPH paboTe ¢ KOMITBIOTEpaMHU
U IPYT’MMH KOMIIOHEHTaMH IU(POBOTO
OKPY)KEHHSI

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

KoanuyecTrBO
4acoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://resh.edu.ru/subject/lesso

n/5425/conspect/15090/

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KoHTpoutepsl BHEITHUX YCTPOHUCTB
ABTOMAaTHYECKOE BBIMIOJIHCHHUE
MPOTrPaMMBbI IPOLIECCOPOM
OmnepaTuBHas, TOCTOSIHHAS U
JOJITOBPEMECHHAS TIAMSITh.
KoHTposuiepbl BHEITHUX YCTPOUCTB.
[IpsiMoit mocTym K mamsiTu

COBpeMeHHHG KOMIIBIOTCPHBIC
TexHoJioruu. [Iporpammuoe
obecrieyeHrne KOMIbIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM M MOOMIIBHBIX
YCTPOMCTB

https://kpolyakov.spb.ru/school/p
robook/slides.htm

CucreMHO€ ITpOrpaMMHOE
obecnieyenue. OnepalnoOHHbIE CUCTEMBI

Yrunutel. [{paiBepsl yCTPOUCTB.
[TapamrenpHOE IPOrpaMMUPOBAHUE
WHcTannanus 1 1enHCTaIUISIIS
MIPOrpaMMHOT0 0OecreueHus

10

®daiinoBbie cucTemsl. [IpuHIATIBI
pa3MeIeHusi 1 IMEHOBaHUs (HaiiioB B
nonroBpemMeHHON namsaTH. [1labaoHb
JUTSL OTTUCAHMSI TPy (ailioB

11

3akoHOnaTeNLCTBO Poccuiickon
denepanuu B 001aCTH MPOTPAMMHOTO
oOecreueHns U JaHHBIX

https://resh.edu.ru/subject/lesso
n/7324/conspect/274195/

12

13

[IpuHIMIIBI TOCTPOEHUS U annapaTHbIe
KOMITOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble npotokounbl. CeTb IHTEpHET

Paznenenne IP-cetn Ha mojiceTH ¢
IIOMOMIIBIO MACOK IIOACETEH.




14

CereBoe aIMUHUCTPUPOBAHHE

15

Bunel nestensHocty B cetu HTEpHET.
Cepsucel HTepHeTa.
I'ocynapcTBeHHBIE SJICKTPOHHBIC
CEPBUCHI U YCIIYTH

https://infourok.ru/urok-
informatiki-v-10-klasse-profilnyj-
uroven-razdelenie-ip-adresa-seti-
na-podseti-s-ispolzovaniem-
masok-7154066.html

16

17

18

WNudopmannonnas 6€301MacHOCTb.
BpenoHocHbie porpaMMHOE
obecriedeHre 1 MeTo bl 60pbOBI C HUM
[IpakTuueckas pabota 1o Teme

" AHTUBHUPYCHBIC TPOTPAMMBI"
Opranu3zanys JMYHOTO apXUBa
unpopmanuu. PezepBHoe KonupoBaHue.
[TaponpHas 3ammra apxuBa

19

20

[udpoBanme JaHHBIX

Anroput™m mmdpoBanusi RSA.
Creranorpadus

https://nsportal.ru/shkola/inform
atika-i-
ikt/library/2023/09/17/praktiches
kaya-rabota-antivirusnye-
programmy

21

22

[IpakTryeckas pabora o Teme
"[llndppoBanue naHHBIX"
Wudopmanus, 1aHHbIE U 3HAHUS.
WHpopmanroHHbIe TPOLECCHI B
IIPUPOJIEe, TEXHUKE U 00IIeCTBE

https://proshkolu.ru/user/Shubin
aVN/file/6478752/

23

HenpepsiBHbIE 1 qUCKpETHBIE
BEJINYUHBI U CUTHAJIBL.

24

HeoOxonuMocTh TuckpeTu3anuu
nH(popManuu, IpeJHa3HAYeHHOMN 115
XpaHeHUs, mepenadu 1 00paboTKu B
U(POBBIX cUCTEMAX

25

JIBonuHO€ KOaUpOBaHue. PaBHOMEpHBIE
U HEpaBHOMEPHBIE KOJIBI.
JlexoaupoBaHue COOOIICHUIH,
3aIlIMCAaHHBIX C TIOMOIIIBIO
HEPaBHOMEPHBIX KOJOB

26

VYcenosue ®ano. [locrpoenne
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad A A.
Mapxkosa




27

EnuHUIBI 13MEpEeHUs KOTHYECTBA
nHpopmanuu. AndaBUTHBINA TOAXO K
OIICHKE KOJIM4YeCcTBa HH(OpMALIUU

28

Cucrtemsl cuucnenus. [lepeBon uncen
M3 OJHOM CHCTEMBI CUUCIICHUS B

JIPYTyI0

29

30

31

HBOI/I‘IHaH, BOCBMEpHUYHAA U
MeCTHAAUATCPpHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

HBOI/I‘IHaH, BOCBMEpHUYHAA U
meCTHaAUaTCpUIHasA CUCTEMBI
CUHCJICHUA, CBIA3b MCXKAY HUMU

ZIBOI/I‘{HaH, BOCbMCpHYHAA U
meCTHaAuATCpruiHasA CUCTCMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

32

ApudmeTrdeckue ornepanuu B
MTO3UITMOHHBIX CUCTEMaX CUHCIICHUS

33

34

TpOI/I‘lHaH YpaBHOBCUICHHAA CUCTEMaA
CUHCJICHUA

Z[BOI/I‘{HO—I[GCHTI/I‘{HG.H CHUCTEMaA
CUHUCIICHUA

35

36

37

38

39

40

KoaunpoBanue TekCTOB
PactpoBoe koanpoBaHue n300pakxeHui

[IpakTuueckas pabota 1mo Teme
"Muckperunzarus rpaduaeckoit
undopmarun"

[BeToBble MOAenU. BekTopHOe
KoaupoBanue. Popmartsl (Haitnos.
Tpéxmepnas rpaduka. OpakranbHas
rpaduka

Konuposanue 3Byka. OrieHka
MH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [P 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psiAHOCTU
KOJIMPOBAHUS

[IpakTuueckas pabota mo Teme
"Jluckpernsanus 3ByKOBOU
uHpopmanun"

https://resh.edu.ru/subject/lesso
n/5620/conspect/15123/

41

OcHOBBI anreOpsl JIOTUKU

https://resh.edu.ru/subject/lesso
n/5348/conspect/15185/




42

Jlorngeckue onepanuu. TabauIst
HWCTUHHOCTHU

43

Jlornueckue Belpaxenus. Jloruueckue
TOXKJecTBa. [[oka3aTesnbCTBO
JIOTUYECKUX TOXKJIECTB C IIOMOIIBIO
TaOJIHMI] UICTUHHOCTH

44

45

[IpakTuueckas pabota 1o Teme
«IlocTpoenue u ananu3 TadnuIl
MCTHUHHOCTHU B TAOJIMYHOM IIPOLIECCOPE»

Jlormueckme Oor€panyru U OICpaluu Hala
MHOKECTBaMH

https://resh.edu.ru/subject/lesso
n/5426/conspect/163619/

46

Jlormueckue Oorcpanyru 1 OoIcpannn Hal
MHOXCECTBaAMU

47

48

49

3aKoHBI areOphI JIOTHKH.
DKBUBaJIEHTHbIE Pe0Opa30BaHMs
JIOTUYECKUX BBIPAKECHUN

Jlornyeckue ypaBHEHHUS U CUCTEMBbI
ypaBHEHUH
Jlornyeckue ypaBHEHMs U CUCTEMBI
ypaBHEHUH

50

Jlornyeckue GpyHKIuH. 3aBUCHMOCTh

KOJIMYECTBA BO3MOKHBIX JJOTMUECKHUX
(GyHKIUHI OT KOJIMYECTBA apIyMEHTOB.
IlosiHBIE CHCTEMBI TOTMYECKHUX

byHKIUH

51

Jlornueckue QyHKIIMU. 3aBUCUMOCTD

KOJIMYECTBA BO3MOKHBIX JJOTMUYECKHUX
(GyHKIUHI OT KOJIMYECTBA apIyMEHTOB.
IlosiHBIE CHCTEMBI TOTMYECKUX

byHKIUH

52

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHU1. COBEpILICHHBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHUS O TabJIHIIe UCTUHHOCTH

53

54

55

Jlorudeckue 21EMEHTHI B COCTaBE
KOMIIbIOTEpA

Tpurrep. Cymmarop. MHoropaspsaHslit
CyMMaTop

ITocTpoeHue cxeM Ha JIOTHYECKUX

AJIEMEHTaX. 3alkCh JOTUYECKOTO
BBIPAKCHUS 110 JIOTHYECKOU CXEME.




MI/II(pOCXCMBI U TCXHOJIOI'UA UX
IIpOU3BOJCTBA

56

[IpencraBieHue LEnbIX YUCEN B TAMATH
KoMIIbtoTepa. OrpaHuYeHHOCTh
Jyarna3oHa Yucell Ipyu OrpaHUYEHUN
KoJM4uecTBa pa3panoB. [lepenonnenue
pa3psAHON CETKHU

57

be33HnakoBbIe ¥ 3HAKOBBIC IAHHEIC.
3HaKoBBIN OWT. JIBOMYHBIN
JIOTIOTHUTEIHHBINA KO OTPUIIATEIBHBIX
qHcen

58

59

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apudMeTnaeckuii u
LUKJIMYECKUH CIABUTH

[IIudpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckioyvaromnee NI

60

HpeZ[CTaBJIeHI/Ie " XPAaHCHUC B IaMATHU
KOMIIBIOTECpa BEIICCTBCHHBIX YN CCII

61

62

63

Beinonnenue onepanuii ¢
BCIICCTBCHHBIMU YHCJIaMH, HAKOIIJICHUEC
OIITHOOK IIPpU BBIYUCIICHUAX
[IpakTryeckas pabora o Teme
«M3yueHne nopas3ps1HOro MalIMHHOTO
MMpeaACTAaBJICHUA LECIBIX U

BCIICCTBCHHBIX YUCCII»

Ananuz AJITOPUTMOB

64

DTarnbl pemeHus 3a/1a4 Ha KOMITBIOTEpE.
NHCcTpyMeHTaIbHBIE CPEACTBA!
TPAHCIATOP, OTJIATUUK,
poGUITUPOBITUK

65

Cpena mporpaMMUpOBaHHUS.
Kommwsinys u uHTepripeTanus
nporpamm. BupTyasibHbIEe MallIMHBI.
WuTerpupoBanHas cpena pa3paboTKH

66

67

MeTo/bl OTJIAIKK TPOTPaMM
THIIbI TIEPEMEHHBIX B SI3BIKE

nporpammupoBanusi. O6paboTKa IeNbIX
qucen

68

O6paboTka BEIEeCTBEHHBIX YUCET

69
70

CHy‘iaﬁHHe n HCGB,[[OCJ'Iy‘-IaI\/'IHBIe quciia

Berenenus. CinoxHble yCIOBUS




https://infourok.ru/prezentaciya-
po-yaziku-programmirovaniya-

71 [Muknsl ¢ ycmoBueM _
pyton-na-temu-peremennie-klass-
1757329.html

[ukibl 1O NEPEMEHHOM.
72 B3anMo3aMeHAEeMOCTb pa3IMYHbIX
BUJIOB LIUKJIOB
O6paboTka HaTYpATLHBIX YHUCEIT C
73 HCII0JIb30BAaHUEM IIUKJIOB
HaxoieHne Bcex MpoCThIX YHUCEN B

74 3alaHHOM Juarna3one [Ipakruueckas

pabota no Teme «Pemienue 3agau
METOJIOM Tiepedbopar
HaxosieHne Bcex MpoCThIX YHUCEN B

75 3alaHHOM Juarna3one [Ipakruueckas

pabota no Teme «Pemienue 3anau
METOJIOM Tiepedbopar

76 WNuBapuant nukia
https://infourok.ru/plan-uroka-

77 JIOKyMEHTHUPOBAaHKE NIPOTPaAMM cikl-s-peremennoj-10-klass-
5074507.html

g O0paboTka JaHHBIX, XPAHALIUXCS B
! ¢aitmax
29 O0paboTka JaHHBIX, XPAHALIUXCS B
(aiimax

80 Pa30uenne 3a1aun Ha mo3a0a49u
Hcnons3oBanne cTaHIapTHOU
OMOIMOTEKU SA3bIKA

81 nporpammupoBanus. [logkmouenue
OUOIMOTEK MOAIPOrPpaMM CTOPOHHUX
IIPOU3BOIUTENIEH

2 [Toanporpammsl (poueaypsl U

ynKHH)

23 IToanporpamms! (pouenypsl 1

ynKHH)

84 IToanporpammsl (pouenypsl 1

bynKimm)

25 [IpakTnueckast pabota 1o Teme

"PazpaboTka moamporpamm"
26 Pexypcus. PekypcuBHble 00BEKTHI

(ppaxransl). PekypcruBHbIE POIIETypbI




u ¢pyHkmun. Mcnonp3oBaHue cTeKa Ais
OpTraHu3ali PEKYPCUBHBIX BBI30BOB

87

Pexypcusi. PexkypcuBHbIE 00BEKTHI
(ppakrainsr). PexypcuBHbIe MpoLeaypsI
u ¢pyHkuuu. Mcnonp3oBaHue creka s
OpraHU3aIH PEKYPCUBHBIX BBI30BOB

88

89

IIpakTryeckas pabora o Teme
"PexkypcuBHBIE IOAIIPOrPaMMBbI"

MoaynbHBIN TPUHLIUI TOCTPOCHUS
porpaMm

90

91

92

93

94

YuciieHHbIE METOBI

[IpakTuueckas pabota mo Teme
«YucneHHoe pelieHne ypaBHEeHUN

Hcnonb3oBaHue JUCKPETU3AlINN B
BBIYMCIIMUTCIIBHBIX 3aJa4dax

IIpakTryeckas paboTta o Teme
«[IpubnnxEHHOE BBIUMCIEHHUE JUIUH
KPUBBIX U TUIOIIAACH QUTYp»

[TpakTrueckas padota no Teme «llomck
MakcuMyMma (MUHUMYyMa) QyHKIHUN»

https://multiurok.ru/index.php/fil
es/prakticheskaia-rabota-13-po-
teme-rekursivnye-podpr.html

95

ITpakTrnyeckas pabdora no teme «Ilouck
MakcuMyma (MUHUMYyMa) QyHKIIUN»

96

97

98

99

100

O6paboTka CUMBOJIbHBIX JIAHHBIX.
Anroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKHU Ha CJI0Ba 10
MPOOEIbHBIM CUMBOJIAM

AJTOpUTMBI 00paOOTKH CUMBOIBHBIX
CTPOK: IOMCK MOJICTPOKU BHYTPHU
JTAHHOW CTPOKH; 3aMEHA HAWJIEHHOMN
MOACTPOKH Ha IPYTYIO CTPOKY
Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK MOJICTPOKU BHYTPHU
JTAHHOW CTPOKH; 3aMEHA HAWJIEHHOMN
MOACTPOKH HA JPYTYIO CTPOKY
[IpakTnueckast pabota 1o Teme
"O6paboTKa CTPOK C UCMOJIB30BaHUEM
¢byHKIMH cTaHAapTHON OMOIMOTEKH
s3bIKa MPOrpaMMHUpPOBaHUS"




101

I'eneparus coB B 3aJJaHHOM aji(aBuTe

102

103

104

MaccuBbl ¥ IOCIEI0BATENBHOCTU
gucen. [Ipaktuyeckas pabora mo reme
"3amonmuenue maccusa'

MaccHBBI U IIOCHEN0BATEILHOCTH
yucen. [Ipakruueckas pabora o Teme
"3amoysinenue maccusa'

O0600611€HHbBIE XapaKTEePUCTUKNA MacCHBa

105

106

107

JInHEeHbBIN ITOUCK 3aaHHOT0 3HAUYEHUSI
B MAacCCHUBE.

[TpakTrueckas paboTa mo Teme
"JINHENHBINA ITIOUCK 3aJaHHOI0 3HAUYECHUS
B MaccuBe"

[IpakTnueckas padbora no teme "Ilonck

MHUHHMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

108

CopTrpoBKa 0JHOMEPHOTO MAaCCUBA.
[IpocThie METOABI COPTUPOBKH.
[IpakTuueckas padbota 1o Teme
"I[IpocTbie METOIbI COPTUPOBKU
Maccua"

109

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTHPOBKH.
[IpakTryeckas pabora o Teme
"[IpocTeie METOIBI COPTUPOBKHU
Maccusa'

110

CoptupoBka ciusiHueM. beictpas
COPTHPOBKA MaccuBa (aJIrOpuT™M
QuickSort). IIpaktuueckas padora no
teMe "bricTpast copTupoBka MaccuBa'

https://kpolyakov.spb.ru/school/p
robook.htm

111

CoptupoBka ciusiHueM. beictpas
COPTHPOBKA MaccuBa (aJropuTm
QuickSort). [IpakTrueckas padoTa mo
teMe "bricTpast copTrpoBka MaccuBa"

112

113

114

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas pabora 1o
Teme "J[BOMYHBIN OUCK"

JIBOUYHBIN ITOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas padora 1o
Teme "J[BOMYHBIN mOUCK"

JIByMepHbIe MaCCUBBI (MaTPUIIbI)

115

AnropuTMBI 00pabOTKH MaTPHIL




116

Pemenue 3a4a4 a”HaJInu3a JaHHBIX

117
118

Pemenne 3aJa4 aHaJIn3a JaHHBIX

CpezcTBa TEKCTOBOTO Ipolieccopa

119

120

KommnbrorepHas BEpcTKa TEKCTa
IIpakTryeckas pabora o Teme

"BépcTka 1OKYyMEHTOB C
MareMaTudeckumu dpopmynamu"

[ I = =Y

121

122

123

124

HNHcTpymMeHTHI perieH3upOBaHms
[IpakTuueckas pabota 1o Teme
"MHorocTpaHU4HbIEC JOKYMEHTHI"
Ob6naunble cepBuchl. KomektuBHas
paborta ¢ nokymeHntamu. [IpakTuueckas
pabora o Teme "KosmnexktupHas padora
C IOKyMeHTamu"

Ananu3 naHHbIX. boikilve JaHHbBIE

125

126

MamuHHoe 00y4eHue

Ananuz JaHHBIX C IOMOIIBIO
QJICKTPOHHBIX Ta6J'II/II_[

https://kpolyakov.spb.ru/school/p
robook.htm

127

[IpakTnueckas pabora no teme "AHanus
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
Tabnun"

128

[Toctpoenue rpagukoB GyHKIMHA.
[IpakTnueckas pabota 1o Teme
"HarnsaHoe npeacraBieHue
pe3yJIbTaTOB CTATUCTHYECKOM
00pabOTKHU JaHHBIX B BUJE TUarpaMMm
CpeACTBAaMH PEIaKTOPa IEKTPOHHBIX
Tabaurn"

129

JIluauu tpenna. Ilpakruueckas padota
o Teme "[logbop nuuum TpeHa,
MIPOrHO3UpOBaHue"

130

131

[TonGop mapametpa. [IpakTudeckas
pabota no Teme "HucieHHoe penieHue
ypaBHEHHUH ¢ TTOMOIIBIO TOI00pa
napamerpa"

OnTuMu3anus Kak NOMCK HaWIy4IIero
pelieHus B 3a/IaHHbIX YCIOBUSX.
[IpakTnueckast pabota 1o Teme
"Pelmenune 3a1a4 OITUMU3AIUHA C
TTOMOIIIBIO AJIEKTPOHHBIX Ta0IHUIT"




OHTI/IMI/IBaI_[I/IH KaK IMMOUCK HAUJTydlICTO
PEIICHUA B 3aJaHHBIX YCIIOBUAX.

132 [TpakTrueckas paboTa Mo Teme 1
"Pelienue 3a1a4 ONTUMU3ALUU C
MTOMOIIIbIO AJIEKTPOHHBIX Ta0IUIT"

133 0606LeHne maTepmana Nno Teme 1
«KogupoBaHune nHbopmauumn»

134 0606ueHne maTepmana no Teme 1
«Jlormyeckme oCHOBbI KOMMbIOTEPAY»
0O606LeHne maTepmana no Teme

135 «PelweHme BbIYNCANTENDBHbBIX 33434 C 1
NOMOLLbIO A3bIKOB MPOrPamMmMMpPOBAHMA»

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




11 KIIACC

Ne Konunuectso
u/n Tema ypoka 4acos JJ1eKTPOHHBbIE LU (PPOBBIE
o0pa3oBaTe/ibHbIE PECYPChI
KomuuectBo nndopmarim 1
2 AJITOPUTMBI CKaTUS TAaHHBIX 1
https://kpolyakov.spb.ru/school/pro
3 Anroputm Xaddmana 1 book htm
[Ipaktuyeckas pabora no Teme "CixaTre
4 JAHHBIX C TOMOIIBIO AITOPUTMA 1
Xaddpmana"
5 Anroputm LZW 1
AJNTOPUTMBI C)KaTHUs JAHHBIX C TOTEPSIMHU.
6 [TpakTuueckas pabota mo Teme "CxaTue 1
JIaHHbIX ¢ toTepsimu (anroput™mel JPEG,
MP3)"
CkopocTb nepenayn TaHHBIX 1
[TomexoycToiunBbIe KOIBI 1
9 [TpakTrueckas paboTa 1o Teme 1
"I[lomexoycToitunBblie KObI"
Cuctembl. KOMIIOHEHTHI CHCTEMBI U UX
10 B3anmMojeiicteue. CucteMHbIi 3 dexT. 1
VYnpasieHue Kkak HUHPOPMaIMOHHBIN
npouecc. OOpaTHas CBS3b
11 Mojenv u MOJIETUPOBAHUE 1
12 ['pader 1
13 Pelmiente 3124 ¢ TOMOIIHIO Tpacho 1 https://kpolyakov.spb.ru/school/pro
book.htm
14 HepeBbs 1
15 OCHOBBI TEOPUH UTP 1
16 OCHOBBI TEOPUH UTD 1
[TpaxTrueckas pabota no teme "Ilonck
17 BBIUTPBIIIHON CTPATErUU B UTPE C TTOJTHOMN 1
uHpopmanuein"”
18 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1
19 [TpakTrueckas pabota no teme "Cpencraa 1
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
20 dopmanuzarys TOHITHS AITOPUTMA. 1
Mammna TeroprHTa KaK yHUBEpCaIbHAs




Mozenb Beruucaenuii. Tezuc Uepua—
Treropunra

21

22

[IpakTuyeckas pabora o Teme
"CocraBiieHHE IPOCTON MTPOrpPaMMBbI JIJIs
MamuHbl Thropunra"

Mammna [Tocrta

https://kpolyakov.spb.ru/school/pro
book.htm

23

Hopmansnsie anropudmer Mapkosa

24

25

AJ'IFO];)I/ITMI/ILICCKI/I HEPA3pCIINMBIC 3a/1a4u.

3amaya octanoBa. HEBO3MOXKHOCTE
ABTOMATUYECKOU OTJIAJIKU MTPOTPaMM

CH0XXHOCTEH BBIYHUCIIEHUN

26

ITonck mpoCThIX YKCEI B 3aJaHHOM
JMana3oHe ¢ HOMOUIbIO allfOpUTMa
«pemiero IpatocheHa

27

28

[IpakTuyeckas pabora o Teme "[lonck
IIPOCTBIX YKCEN B 33/IaHHOM Jlnana3zoHe"

MHoropa3psaHbIe LeNble Yncia, 3a1a4u
JUTMHHOM apu(MeTuKu

https://kpolyakov.spb.ru/school/pro
book.htm

29

[IpakTuyeckas paboTta o Teme
"Peanuzarus BEIYUCICHUI C
MHOTOpa3psIHbIMUA YHCIaMU"

30

31

32

33

34

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIECHUN C
MHOTOpa3psIHbIMU YHCIaMU"

CrnoBapu (accoluaTUBHbIE MaCCHBBI,
0TOOpaxeHwus ). XAII-TaOIUIIBL.
[TocTpoenune anhaBUTHO-4ACTOTHOTO
CJIOBapsi IS 33/IaHHOTO TEKCTa

[TpakTudeckas paboTa 1Mo Teme
"IToctpoenue angaBUTHO-4YaCTOTHOTO
cJIoBaps IS 33JJaHHOTO TeKCcTa"

AHanu3 TeKcTa Ha eCTECTBEHHOM S3BIKE.
Brigenenue nocienoBaTeIbHOCTEH 110
mrabiaony. PerynspHbie BRIpaKeHHUs.
YacToTHBIN aHaAIN3

[TpakTrueckas pabota no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

https://kpolyakov.spb.ru/school/pro
book.htm

35

Creku. AHaIM3 NPaBUILHOCTH CKOOOYHOTO

BBIPpAXKCHUA




36

Brraucnenue apugmernyeckoro
BBIPAKECHUS, 3aIIUCAHHOTO B OCTQHUKCHON

dbopme

37

[IpakTuyeckas pabora o Teme
"Beruucnenue apupmMeTuaeckoro
BBIPA)KEHUSI, 3aIIMCAHHOTO B MMOCT()UKCHOM

dbopme"

38

39

Ouepenu. Ucnionb3oBanue ouepenu st
BPEMEHHOI'0 XpaHEHUs JaHHBIX
[TpakTrueckas paboTta 1mo Teme
"Ucnonb3zoBanue ouepenn”

40

epeBbs. Peannzanus aepeBa ¢ MOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J{BoruHBIC
(bunapueie) nepesbs. [locTpoenue nepena
JUTS 33JJAHHOTO apr(PMETHIECKOTO
BBIPOKCHUS

https://kpolyakov.spb.ru/school/pro
book.htm

41

[IpakTuyeckas paborta 1o Teme
"Hcnonb3oBaHuE AEPEBLEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXKeHUM"

42

PekypcuBHbIe anroput™Mbl 00X071a JIepeBa.
Hcnonk3oBaHue cTeka U O4epean s
o0xoJa 1epeBa

43

44

45

46

PexypcuBHBIE anroputMel 00X0a JepeBa.
Hcnonp3oBaHne cTeka U ouepenu s
0o0xoma nepena

PexypcuBHbIe anroputMel 00Xo/a JepeBna.
Vcnonb30BaHue cTEKa U OUepeau JUis
o0xoza nepesa

Anroputmsl Ha rpadax. [Toctpoenue
MHUHHMMaJIbHOI'O OCTOBHOIO JiepeBa
B3BEILLICHHOTO CBSA3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

47

KonngecTBO pa3MuHbIX TyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOT'O
aIMKJINYECKOro rpada

https://kpolyakov.spb.ru/school/pro
book.htm

48

49

Anroput™m JIeMKCTpBI.

[IpakTuyeckas pabora o Teme
"Bbruucnenue JUIMHBI KpaTyaliiero myTu




MEXy BEpIIMHAMU Tpada (aIroputm
Hetikctpsn)"

50
51

Anropurm ®noiiga—Yopiuasia

Anroput™m ®@noitna—Y opiiasia

52

3aiauu, pellaeMble ¢ TOMOIIBIO
JAUHAMHUYCCKOIr'o NporpaMMHUpOBaHUsA:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIUN

https://kpolyakov.spb.ru/school/pro
book.htm

53

54

55

[TpakTnyeckas pabora no Teme
"BpruuciieHre peKypcuBHbIX (DYHKIHH C
[OMOUIbIO JUHAMUYECKOTO
nporpaMMupoBasus”

3anaqu, pemaemMple ¢ IOMOLIbIO
JUHAMHYECKOI0 IPOrpaMMUPOBAHUS:
MOACYET KOJIUYECTBA BAPUAHTOB

38.,[[21‘11/[, peuracMbIC C ITIOMOIIBIO
JUHAMHUYCCKOI'O ITPOrpaMMHUPOBAHUA:
MOACYET KOJIMUECTBA BapHaHTOB

56

[TpakTudeckas padora o teme "[lomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JMHAMUYECKOTO IPOTrpaMMUpPOBaHHS"

57

3amauu, penaeMbie ¢ TOMOIIBIO
JAUHAMHUYCCKOIro MporpaMMHUpPOBaHUs:
3ala4U OIITUMHU3AIINU

58

59

60

3aiauu, penaeMble ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMUPOBAHUS:
3a/1a4d ONTUMHU3AIIT

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O030p S3bIKOB
IpOrpaMMHUpPOBaHUS

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIpOrpaMMHUpPOBaHUU

61

62

63

OO0BeKThI U Knacchl. CBOMCTBA U METOIbI
00BEKTOB

QO0BeKTsI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

OOBbEKTHO-OpUEHTHUPOBAHHBIN aHAIIN3

https://kpolyakov.spb.ru/school/pro
book.htm

64

65

[IpakTuyeckas pabora Mo Teme
"cnonp30BaHNEe TOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTtka nporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TIOX0a




66

[IpakTuueckas padora "Pa3paboTka
IPOCTOH MPOTPaMMBI C HCIIOIb30BaHHEM
KJ1accoB"

https://kpolyakov.spb.ru/school/pro
book.htm

67

Wukancymsuus. [paktudeckas pabora mo
teme "Pa3paboTka kiacca,
MCIOJIb3YIOIIET0 UHKAIICYIISIHI0"

68

69

Wukancymsnus. [Ipaktiueckas padota mo
teme "Pa3paboTka kiacca,
MCIIOJIb3YIOLIET0 UHKAIICYIISIHI0"

Hacnenosanwue. [Tomumopduzm

70

[IpakTuyeckas pabora o Teme
"Pa3paboTka nepapxuu kiaccoB"

71

72

Cpenpl ObICTPOH pa3pabOTKH IMTPOTPAMM.
[IpoexTupoBanue nHTEpPEiica
TI0JIB30BATEIIS

[TpoextupoBanue untepdeiica
MOJIb30BaTENs

73

Hcnonp30BaHne roTOBBIX YIPABIISEMbIX
3JIEMEHTOB JUIsl IOCTPOEHUs HHTEepdetica

https://kpolyakov.spb.ru/school/pro
book.htm

74

75

76

[IpakTuyeckas paborta 1o Teme
"Pa3zpaboTka mporpamMMsl ¢ TpapuuecKumM
uHTepdeiicom”

N3yyenue BTOpOro sA3bIKa
[IpOrpaMMUpPOBaHUS
W3yueHnne BTOpPOro si3bka
IpOrpaMMUPOBaHUS

77

78

79

OTaIsl KOMITBIOTCPHO-MATEMATUYCCKOT' O
MOACIIUPOBAHUA

Juckperunsanust Ipyu MaTeMaTH4eCKOM
MO/ICJINPOBAHUU HEMIPEPHIBHBIX
npoueccoB. MoenupoBaHue ABUKECHUS

[IpakTuyeckas pabora Mo Teme
"MopenupoBaHue ABUKEHUA"

https://kpolyakov.spb.ru/school/pro
book.htm

80

MopenupoBaHre OMOJIOTHYECKUX CHCTEM.
[TpakTnueckas paboTa 1o Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

81

82

MaremaTtudeckue MOJIEIU B DKOHOMHKE.
BrruncinuTenbHbIe SKCIEPUMEHTHI €
MOJIEISIMHA

BepositHocTHbIe Mogenu. [IpakTuyeckas
pabota no Teme "MmuTanronHoe




MOJIEJIMPOBAHHUE C TOMOLIBIO METOA
Monte-Kapino"

KOMHBIOTCpHOG MOACIIMPOBAHUC CUCTEM

83
YIPaBJICHUS
https://kpolyakov.spb.ru/school/pro
84 O0paboTka pe3yIbTaTOB KCIIEPUMEHTA
book.htm
85 TabmuuHble (pensSIuOHHbIC) Oa3bl JAHHBIX
[owuck, coprupoBKa u GUIBTpALUL
26 JAHHBIX. 3aIPOCHI HA BRIOOPKY JTaHHBIX.
3amnpocsl ¢ napamerpamu. Beruucnisembie
OJISL B 3aIIpocax
g7 [IpakTuyeckas padora o Teme "Pabora ¢
rOTOBOM 0a30# JTaHHBIX"
MmuoroTabauunble 0a3bl TaHHBIX. THIIBI
88 cBsA3el Mexay Tabauamu. Buemnuit
ki1to4. I{eocTHOCTh 6a3bl JaHHBIX
[TpakTrueckas paboTa 1o Teme
| . https://kpolyakov.spb.ru/school/pro
89 Pa3zpabotka MHOroTabIM4YHON 6a3bI
" book.htm
JTAHHBIX
90 3anpockl K MHOTOTAa0JIMYHBIM O6a3amM
JTAHHBIX
[Ipaktrueckas pabota o Teme "3ampockl K
91 p pu " p https://resh.edu.ru/subject/19/11/
MHOTOTa0IMYHON 0a3e JaHHBIX
92 31k ynpaBnenus gaaasiMu SQL
[IpakTuyeckas pabora o Teme
93 "VrpaBineHue JaHHBIMH C TIOMOIIIBIO SI3bIKA
SQLH
94 Hepensimmonnsie 6a3bl JaHHBIX.
OKCHEepPTHBIE CUCTEMBI
95 HNHTepHeT-nmpui1oKeHUs
ITonsiTHE O CEpBEPHOM U KIMEHTCKON
. https://kpolyakov.spb.ru/school/pro
96 yacTax cata. TeXHOJIOrus «KIIMEeHT —
. book.htm
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU
97 OcHoBbnl s13p1ka HTML
98- [IpakTuueckas padora no teme "Co3nanue
99 TEKCTOBOM BeO-cTpaHUIb!"
100 OcHoBpl s13p1ka HTML
101 OcHossl s13p1ka HTML
102- = Ilpaktuueckas paborta o treme "Co3nanue
103 BE0-CTPaHMIIBI, BKITFOYAIOIIEH




MYyJIbTUMEANITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUI€0)"

104

105

OcHOBBI KackaJHbIX Ta0auIl ctuieit (CSS)
[TpakTrdeckas padboTa 1o Teme

"OdopmieHue CTpaHHIIbI C TOMOIIBIO
KacKaJIHbIX Ta0muI cTuiieii”

https://kpolyakov.spb.ru/school/pro
book.htm

106

[IpakTuyeckas pabora o Teme
"OdopmieHue CTpaHHIIbI C TOMOIIBIO
KaCKaJIHbIX Ta0muL cTuiieii"

107
108

Cuenapuu Ha s3p1Ke JavaScript

Cuenapun Ha s3b1Ke JavaScript

109

110-
111

112

®opMbl Ha BEO-CTpaHULIE
[TpakTrueckas paboTa 1o Teme
"O6paboTka naHHBIX hopMm"
Pa3menienue Be6-caitiToB. Ycimyra
XOCTUHTa. 3arpy3ka QaiiioB Ha calT

https://kpolyakov.spb.ru/school/pro
book.htm

113

Kanpuposanue. UcnpaBnenue
nepcnektussl. [ ucrorpamma. Koppexuus
YPOBHEW, KOPPEKLIMSI LIBETA.
OO6eclBeunBaHuE 1IBETHBIX N300pakeHU

114

115

116

117

BBox nzo0pakeHuii ¢ UCI0Ib30BaHNEM
Pa3IUYHBIX HU(POBBIX YCTPOMICTB.
[IpakTuyeckas pabora o Teme
"O6paboTtka nudpossix Gpororpaduit”

Petymb. PaboTta ¢ obnactsimu. OUiabTphl.
[TpakTuyeckas pabora no reme "Perymib
¢ poBbIX poTorpaduit”

MHorocnoiiable n306paxxeHus. TeKCTOBbIE
ciou. Macka cnos. Kananel. Coxpanenue
BBIJICJIEHHON 00J1acTH

MHorocnoitabsie n3o0paxeHus. TexcToBbIe

cimou. Macka cnos. Kanamnbl. COXpaHCHI/IC
BBIACICHHOMN obiactu

https://kpolyakov.spb.ru/school/pro
book.htm

118

119

120

[TpakTrueckas paboTa 1o Teme
"MHorocmnoiiable n300paxeHus"

[MoaroroBka umTrOCTpaIuil s Beo-
caiitoB. [IpakTudeckast pabora o Teme
" AHUMUpPOBaHHbIE U300pakeHus"

[MoaroroBka umTrOCTpaIuil s BeO-
caittoB. [IpakTudeckast pabota o Teme
" AHMMHpPOBaHHBIE H300paxeHus"

https://kpolyakov.spb.ru/school/pro
book.htm




Bekropnas rpaduka. Bekropuzarus

121 . 1
pPacTpoBBIX N300paKeHUN
122 [IpakTuyeckas pabora o Teme 1
"BekTopnas rpaduka"
123 [TpunHIMIIBI HOCTpOCHuI/Iﬂ U pelaKTHPOBAHUS 1
TpEXMEPHBIX MOAemNei
124 [IpuHUIHUIIBI TOCTPOEHUS U PEIAKTUPOBAHUS 1
TpEXMEPHBIX MOAemNei
125 [IpakTudeckas padora no teme "Co3nanue 1 https://kpolyakov.spb.ru/school/pro
IPOCTBIX TPEXMEPHBIX Mojienen" book.htm
126 [IpakTrueckas padoTa mo TeMev"COS,[[aHI/Ie 1
MPOCTHIX TPEXMEPHBIX MojIene"
127 Cerounble Mozenu. Marepuaibl 1
128 [TpakTrueckas pabota no teme "CeTouHble 1
Mozenun"
129 [TpakTrueckas pabota no teme "CeTouHble 1
monmenu"
130 MopenupoBaHrue HCTOYHUKOB OCBEIICHHS. 1
Kawmeps!
131 [TpakTueckas paboTta 1mo Teme 1 https://kpolyakov.spb.ru/school/pro
"Pennepunr" book.htm
132 [TpakTrdeckas paboTa mo Teme 1
"Pennepunr"
133 AnnutuBHbIe TeXHOJOTUU (3D-nipuHTEpHI) 1
134 [TonsiTHE O BUPTYaIbHOUN pPEaTLHOCTH U 1
JIOTIOJIHEHHOM peaIbHOCTH
135- 0O000menue u cucreMarusamnus. Itorosoe 5
136 MOBTOPEHHE
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

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

1.

3namv (nonumams)

1.1

[ToHnMaHue OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pa3sBUTHs KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
o0OecrieueHHs JUIsl  pelleHus y4yeOHBIX 3agad 1[0  BbIOpaHHOMU

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

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

1.3

ITornmanne OCHOBHBIX MNPHUHOUIIOB AUCKPCTU3AlHMU Pa3JINYHBIX BHIOB

uHpopmarun

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBOM
uHpopMaluy (3alUCh 4YHCEN B MO3UIMOHHON CHCTEME CUMCIICHU,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHHE BCEX IPOCTHIX YUCEI B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

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

1.5

3HaHue q)yHKHI/IOHaJ'II)HBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OoCHOBHBIMU CBeeHUAMH O 0a3ax TaHHBIX, UX CTPYKTYPE,

CpeaAcCTBax CO34aHuAd U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B PA3NUYHBIX O0NacCTAX; HaIU4ue
MpeJICTaBlICHU 00 MCIMONIb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(eCCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOT0 HATypaJIbHOTO YHMCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJHATH MPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHH,
UCTIOJb3Ys 3aKOHBI aNreOpsl JIOTUKHU; OMpPEeAeATh KpaTyaiiuii myTh BO
B3BEIIEHHOM Tpade U KOJWYECTBO IMyTeH MEXIy BeplIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIsSt
aHamM3a 00bEKTOB U MPOLECCOB: (HOPMYIUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
Mpolieccy; MPEACTABISATh PE3yabTaThl MOJCIUPOBAHMS B HArJsIHOM

BUJE

22

YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBanue,  kjlaccuukauus, — KilacTepuszalus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIE0BATEIILHOCTh PEIICHNUS 3a/1a4 aHaAJIN3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, MpeoOpa3oBaHUE JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlUA PE3YJIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpeNessiTh CPEIHIO CKOPOCTh Iepeaadu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U
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YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMNA HAUMEHBLIYI0O BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHne Hucnosib30BaTh MPU PEHICHHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M MOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKallled 3alKch ITOrO0 4YKCJIAa B NO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBIIIOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JaCTh HMCTHUHHOCTH  BBICKA3bIBAHUA,

COACPpKAIMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKHUEC YPABHCHU A

2.7

2.8

YMeHue pemrath aJIroOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHBIX MyTed MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKOro rpada)

YMeHue UCronb30BaTh JePeBbs MIPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS
MpeJICTaBICHUST apU(PMETUUECKUX BBIPOKEHUH, MPU pPEUICHUH 3aaad

IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH AEPEBO WIPHI MO 3aJAHHOMY




ITOPUTMY; pa3padbaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO CTPATETHIO

UTPbI

29

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOIrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX JaHHbIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsl PEUICHMs OJHOMN

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIb30BaTh OCHOBHbBIC
VOPABJSIIONIME  KOHCTPYKIIMU;  YMEHHUE  OCYIIECTBIISITH  aHAIHU3
NPEJIOKEHHOW  MpPOTrpamMMbl:  ONpPENesaTh  Pe3ylbTaThl  pPabOThHI
MIporpamMMbl TIPH 3aJIaHHBIX UCXOJIHBIX JTaHHBIX; OMPEIEIATh, P KaKUX
MCXOJIHBIX JAHHBIX BO3MOXKHO IOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISBJISITh JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommbOke B padore
nporpaMMbl;  (OPMYIUPOBaTH  MPEJIOKEHUS 1O  YIYUIICHHIO

MporpaMMHOT0 Koa

YMeHue peann3oBbIBATH Ha BBIOPAHHOM IS W3YYECHUS  SI3bIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YyHCell, YHUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MAacCCUBOB: MPEJCTaBICHUE YHCIA B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXOoXJACHHE MaKCHUMAallbHOI
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIIA, 3aIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000MIEHHBIX XapaKTEPUCTHK DJIIEMEHTOB MAacCHBa WM YHUCIOBOMN
MOCJIEI0BATEIbHOCTH (CyMMBI, MIPOU3BEICHUS CPEIIHETO
apu(METUIECKOro, MHHUMAIHHOTO W MaKCHMAJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C Y4€TOM OrpaHMYEHUN Ha AMAMA30H HUX
BO3MOJKHBIX 3HAUECHWM, TMPUMEHSATh TPHU PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); MPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATH IIPU pa3pa60TKe nporpamm




OMOIMOTEKH MOANPOTPAMM; YMEHHE HCIIONB30BATh CPEICTBA OTIAJKU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHus, moA0Op JMHUK TPEHNA, PEIICHHE 3a/1a4 MPOTHO3UPOBAHUS);
YMEHHE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB TI'OCYIapCTBEHHBIX

ycIyT, UG POBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcCHOBHBIE TEHJICHIIUU PAa3BUTHsI KOMITBIOTEPHBIX TexHoJorui. [lapamnensHbie
1.1 BbIUKcIIeHHs. MHOTONpoIiecCOpHbIe cucTeMbl. Pactipenenénubie

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBIINX TaHHBIX

[IpyHUKIIBI TOCTPOEHUSI W alapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu MHTepHeT.
[Ipotokomnsl creka TCP/IP. Cuctema nomennsix umén. Paznenenne IP-cetu na

IIOACCTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. [louck B (aitnoBoii cucreme. IlpuHunel pazMerieHus u
1.3 UMEHOBaHUs (GailioB B gonroBpeMeHHOM mamsatu. [labmoHbl 11 onucaHus
rpynn Qaitnon
CkopocTh mepefauyd  JaHHBIX. 3aBUCUMOCTb BPEMEHM II€peJadyd  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

IudpoBanue nanupix. CUMMeTpUYHbIE U HecuMMeTpudHble mHdpsl. [ndpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnsromue oOHapyXUBaTh U MCIPABIATh OLUIMOKH, BO3HHMKAIOIIME
1.6 pu nepenade faHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOpEHHEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
21 JlexoaupoBaHue COOOIIEHUH, 3aITUCAHHBIX C TOMOIIbIO HEPAaBHOMEPHBIX KOJIOB.
VYcenosue @ano. [locTpoeHre 0JHO3HAYHO AECKOAUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

Teopernueckne mnOAXOAbl K OLEHKE KouuyecTBa HHGpopMauuu. EnuHUIBI
2 U3MEepeHus KonudyectBa HHpopMmanuu. AJiaBUTHBIH MOAXOA K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aJWTHUBHOCTH wHHGpopmarmu. Dopmyna

Xaptnu. Uadopmarus u BeposiTHocTs. Dopmyna [llennona

Cucremsl cumcneHusi. Pa3BépHyTras 3amuch IENbIX W APOOHBIX dYHCENT B
NO3UIIMOHHON cucteMe cuucieHus. CBOMCTBA IMO3UIIMOHHOW 3aIllMCU YHWCIIA:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JIETUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI

CUHCJICHUA. AJIFOpI/ITM nepesozia w0ejoro 4Yuciia wu3 P-uuHoO#1 cucTemMbl

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM TepeBojia KoHeuHoU P-uuHoil npobu B
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2.5

JECSATUYHYIO. ANTOPUTM IEPEBOJA LENOr0 YHCiIa U3 JECITUYHOM CHCTEMBI
cuncinenus: B P-uunyto. IlepeBos koHEUHOH necsiTuuHON aApoOH B P-nunyro.
JIBonuHas, BOCbMEPUYHAs U IIECTHAALATEPUYHAs CUCTEMbI CUHUCIICHUS, CBA3b
MEXIy HHMMU. ApUPMETHYECKHE OIepalud B IO3ULMOHHBIX CHCTEMAax
CUHCIICHUS

TponuHass ypaBHOBELICHHAs CHUCTEMAa CUYUCIECHMs. JIBOMYHO-IECATUYHAS
CUCTEMA CUUCIICHUS

KomupoBanue tekcroB. Komumpoka ASCII. OpHOOaliTHBIE KOIUPOBKH.
Crannapr UNICODE. Koguposka UTF-8. Omnpenenenue nHhpOpMarmOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MPU 33/aHHBIX Pa3pelIeHUH W TIIyOMHEe KOIUpPOBAHUS
uBeta. LIBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH()OpPMaMOHHOIO
00BEMa 3BYKOBBIX JAaHHBIX TIPpW 3aAaHHBIX YaCTOTC JUCKPETU3allUUu U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHe BbICKa3biBaHUS. BrIcKa3biBaTenabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOnuubl HCTUHHOCTH. Jloruueckue BBIPAXKEHHUS.
Jlornueckne ToxnaecrBa. Jlornueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOphl JIOTUKU. OKBHBAJICHTHbIE NPEOOpa3oBaHMs JIOTHYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUI OT KOJIMYeCTBa apryMEHTOB.

Kanonunueckue opMbl JOrHYECKUX BbIPaKEHHH

2.8

COBepHICHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC q)OpMI)I,

AJIITOPUTMBI UX ITOCTPOCHUSA 110 Ta6n1/1ue HNCTUHHOCTH

2.9

Jlormueckue »iaeMEHTHl B cocTaBe Kommbtorepa. Tpurrep. Cymmartop.
MHoropa3psaasslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX JIEMEHTAX I10
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u monenupoBanue. llenmn MomenmupoBaHus. AIEKBAaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTY uih Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBnenre pe3ynbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS YeNOBEeKOM. ['padudeckoe TMpencTaBIeHHE MaHHBIX (CXEMBI,
TabIULbI, rpaduKm).

[IpenacraBnenue wHenbIX YHUCEN B MaMATH KoMIbioTepa. OrpaHHMYe€HHOCTh

JMarna3oHa 4ucesl MpH OTpaHHMYEeHUH KoiuyecTBa paspsnoB. [lepemonnenue




2.12

2.13

2.14

paspsaHOW ceTkdu. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOMTOJTHUTEIBHBINA KOJI OTPULATEIIbHBIX YUCE]L.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKH U
uukiaudyeckuii capuru. lludpoBanme ¢ mnomomipbl0 MOOUTOBOM OlEpanuu

«uckirovarontee MJIN»

IIpencraBieHue BELIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEpA. 3HA4aIlas 4acThb
U TOpsSAoK yMcia. Jlmama3oH 3HaueHWH BEIIECTBEHHBIX dmcenl. [Ipobrmembl
XPAaHEHMs BEIIECTBEHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaoB. BelnonHeHne onepanyii ¢ BEMECTBEHHBIMU YMCIIAMH, HAKOILICHHUE

omn0OoK IIpHU BBIYUCJIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpagos. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMHu TIpada, OIpelesieHHe KOJIU4ecTBa
pPa3sIMYHBIX IIyT€d MEXIy BEpUIMHAMHM OPUEHTUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe npepeBo. [lepeBbst moucka. CrnocoObl 00xona Jepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKCHUH B BUIE AepeBa. Vcnonbp3oBanue

rpadoB U 1epeBBLEB MPU ONKUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIET0 MUPA

2.15

2.16

JIMcKpeTHbIE UTPBI ABYX UTPOKOB ¢ MOoaHOU nHopmarueil. [loctpoenue nepesa
nepebopa BAapUAHTOB, ONHUCAHHWE CTpaTeTMM Wrpbl B TabiauuHOU (opme.

BLII/IFpLIIJ_IHLIe W NPOUTPLINIHBIC TO3UITAN. BLII/IFpLIH_IHLIe CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIekTa. VaeHTuuUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue aull. Mcnoab30BaHHE METOAOB UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromux  cucremax. lcmonb3oBaHuMe — METONOB
HCKYCCTBEHHOT'O MHTEJIEKTa B podoTtoTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

32

ANTOpUTMBI U TPOTPAaMMHUPOBaHUE

qbopManmaumI MOHATHA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpCAJIbHAA

MOJEJb BEIUMCICHUM

OrneHka CIOXHOCTH BbIYMCIEHUH. Bpems paGoTel u 00BEM HCIONB3YyEeMOi
IaMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJTOPUTMBI IOJIMHOMHAIBHON
cnoxHoctd. [lepeGopubie anroputmbl. Ilpumepbl pa3iaMyYHBIX aJITOPUTMOB

peuicHuAd OJHOM 3ala4ui, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb
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OmnpeneneHre BO3MOXHBIX PE3YylIbTaTOB paOOTHI MPOCTEHIIUX aAITOPUTMOB
YIPABICHUS UCIOJHUTENSAMU U BBIYMCIUTENBHBIX alropuTMOB. OrpeneneHue

WCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOYyeMbIid pe3yIbTaT

34

3.5

3.6

AnTOpUTMBI 00pa0OTKH HATypPaJBbHBIX YHCEN, 3aIMUCAHHBIX B IMO3UI[MOHHBIX
CHCTEMaX CYMCIICHUs: pa3OMeHHe 3aluCch YUClia Ha OTHENbHBIC LUQPBHI,
HaXOXJICHHE CYMMBI W TIpoM3BeneHHUS HU(Dp, HAXOXKICHHE MaKCHMaIbHOMN
(MHHHMAITEHOW ) U PHIL.

[IpencraBnenue umcna B BUIE HaOOpa MPOCTHIX COMHOMKHUTENICH. AITOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK TPOCTBIX YHCET B 3aJaHHOM

Auara3oHe ¢ IOMOLIBI0 aJilrOPUTMaA «PEIICTO 9paToc<1)eHa»
MHOFOpﬂSpHZ{HHe OeabIC YKnciia, 3aa4u ,Z[JII/IHHOﬁ apI/I(bMeTI/IKI/I

SA3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl JaHHbBIX:
LIETIOUMCIICHHBIE, BEIECTBEHHBIC, CHMBOJIBHBIC, JIOTHUYeCKHe. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ ycnoBuem. L{UKIbI 110 IEpeMEHHOM.

OO6paboTka maHHBIX, XpaHamxcsa B (aiinax. TekcToBble U TBOMYHBIE (DAMIIBL.
QaiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 Qaiina. 3anuce B
Gaiin.

Pazbuenue 3anaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U GYHKITHH).

Hcnonb3oBaHue CTaH,HapTHOﬁ OMOJIMOTEKH SI3BIKA MporpaMMHupOBaHUs

3.7

3.8

3.9

3.10

PeKprI/IH. PeKprI/IBHLIe npoucaypsl u (1)YHKI_II/II/I Hcnonp3oBaHue cTeKa Ijs

opraHu3an peKypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UnciaeHHble MeTO/Ibl
pelieHrs ypaBHEHMiIl: MeToj mnepebopa, METOJ MOJOBUHHOIO JIEJICHHUS.
[IpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bhruncienue miomaaei ¢puryp c
MOMOIIBIO YHUCIIEHHBIX METOAOB (METO MPSIMOYT'OJIbHUKOB, METOJ Tpareuil).
Ilouck Makcumyma (MUHUMyMa) (QYHKIMHM OJHOH TNEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUM  S3bIKa
MPOrpaMMHUPOBAaHUST AJIE  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OMeHHe CTPOKM Ha CJI0Ba MO NpOOENIbHBIM CHMBOJIAM, IMOMCK
ITOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aMEHA HAJAECHHOW MOJICTPOKH Ha JPYTYIO
CTpoKy. ['eHepaiusi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJaHHbIM orpanndeHusiM. [IpeoOpa3oBanue 4ncia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel ¥ MOCJIEIOBAaTEIbHOCTH 4YHCEI. BrruucieHwe O606I_l_léHHBIX

XAPaAKTCPUCTHUK DJJICMCHTOB MaACCHUBa WJIHU YHCIOBOM IOCICa0BATCIBHOCTHU




3.11

(cymMMBI, TpOW3BENEHHS, CPEIHEro apu(pMETHYeCKOT0, MUHUMAIBHOIO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA DIIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBeE.
AJroput™Mbl paboOThl C AJIEMEHTAMU MacCcHBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro mMaccua. I[IpocTeie METOABI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHBIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpuIlbl). AJNTOpPUTMBI 00pabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOT'O YHCIOBOTO MAacCHBAa 110 3aJaHHBIM
MpaBUJIaM, TTOUCK AJIEMEHTA B JTBYMEPHOM MACCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) U CyMMBbI 3JIEMEHTOB IByMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE MAaCCHBBL, OTOOpa)xKeHHs).  XAII-TaOIUIIBIL.

HOCTpO@HI/Ie aJ'I(l)aBI/ITHO-‘IaCTOTHOl"O CJI0BapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpa)KEHUS. Bpruucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOIO XpPaHEHUS TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHHMAILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOI'O CBSI3HOTO HEOPUEHTUPOBAaHHOTO rpada. KomudecTBo paznuyHbIX
nyTell Mexay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.
Anroput™m JleHKCTpEI

JlepeBbs. Peannsanust nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE airopuT™MBbl 00x0/a aepeBa. Mcnonabs3oBaHue creka

Y odepeu i 00Xo/a 1epeBa

3.16

3.17

JlnHamMuueckoe mporpaMMHpOBaHUE KaK METO/] PELICHHS 33/1a4 C COXPaHEHHEM
MIPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJauyd, pellaeMble C  IOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHHUE DPEKYPCHUBHBIX (DYHKIIMIA,

HO)IC'—IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u ONITUMU3AI[UU

[Tonatue 06 OOBEKTHO-OPHEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pazpa®oTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOI'O MOIXOAA.

I/IHKaHCYJBII_[I/I}I, HacJICcJO0BaHUC, HOJII/IMOP(I)I/BM

WudopmanoHHbIe TEXHOJIOTUU

4.1

Ananuz JaHHBIX. OcHOBHBIC 3a/la4yi aHaJIM3a AOAaHHBIX: IMPOrHO3UWPOBAHUC,

Knaccn(bmcaum{, KJIaCTCpu3anus, aHaliu3 oTKJI0oHeHUM. IlocnegoBaTenbHOCTD




4.2

4.3

pelIeHus 3a/1a4 aHaIu3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KayecTBa JAaHHBIX, BHIOOp W (WIM) TOCTPOCHHE MOJENH, MpeoOpa3oBaHHE
JIAHHBIX, BU3YyaJIM3allusl JaHHBIX, HHTEPIIPETaIys pe3ynbTaToB. [IporpamMmmMHbie
cpeacrtBa U VHTepHET-cepBHUCHI Ui 00paOOTKUM ¥ TPEICTABICHHS JaHHBIX.
Bonpimme nannpie. MammHHOE 00yueHue

AHanu3 JaHHBIX C TIOMOINBIO 3JIEKTPOHHBIX TaONMIl. BelYHCICHHE CyMMBEI,
cpenHero  apugMeTHYecCKOoro, HamOOJbIIero (HAaWUMEHBINET0) 3HAYCHHS
nuana3oHa. BeruucieHne xK03QQUIMEHTa KOPPENSIUA ABYX PSAOB JTaHHBIX.
[TocTpoeHne cTONOYATHIX, JTUHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoeHue
rpaduxkoB  ¢ynkuuid. [logbop  nmHMM  TpeHAa,  peUIeHHE  3ajad
MPOrHO3UPOBaHMs. PelieHrne 3aau ONTHMHU3AIUU C TIOMOIIBIO JICKTPOHHBIX

TabIAILL

Jluckperuzanusi TpU  MAaTeMaTUYECKOM  MOJICIMPOBAHUU  HEMPEPBHIBHBIX
nporeccoB. MojenupoBaHue JBWKEHUs. MojenupoBaHue OHOJIOTHYECKHX
cucteM. MaremaTuueckue MOAENW B OSKOHOMHKE. BpluucnuresbHbie
SKCHEPUMEHTHI ¢ MojensiMu. OOpaboTKa pe3ysnbTaToB dKCIepuMeHTa. MeTox
HaUMEHBIINX KBaapaToB. OIlIEHKA YHCIOBBIX I[MAPAMETPOB MOJECIUPYEMbIX
O00BEKTOB M TMpPOIECCOB. BoccTaHOBICHHWE 3aBHCHMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepositHOCTHBIE MOJICIIH. Metonrsl MomnTe-Kapio. HNmutanmmonsoe

MojiennpoBanHue. CHCTEMBI MaCCOBOTO 0OCTYKHBaHUS

TaOnuunble (pensiuoHHblE) Oa3bl JOaHHBIX. TaOmuma — mpencTaBiIeHHE
CBeJICHUI 00 OQHOTHUITHEIX 00bekTax. [loie, 3amuch. Kirou Tabaumel. Pabora ¢
roroBoil 0a3oil gaHHbIX. 3amosiHeHHWe 0a3bl naHHBIX. [louck, copTHpoBKa U
(bunbTpaIus JaHHBIX. 3alPOChl HAa BEIOOPKY IaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
Brruncisiemble mosist B 3ampocax.

MHuorotabandnble 0a3bl JaHHBIX. TUIBI CBsA3eH Mexay Ta0nuiaMu. BHerrHwmit
kio4d. [lemoctHocTh 06a3bl JaHHBIX. 3ampochl K MHOTOTAOIMYHBIM Oa3am

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornaBnenue. IIpaBuina  IUTUPOBAHUS  UCTOYHUKOB U O(GOpPMIICHUS

OonbIMorpadUIECcKuX CCHIIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Nudopmatuka. Yriyonennsiit ypoBeHb. 10-11 kiacesl/K.1O. Ionsikos E.A. - M.:
ITpocsemenue, 2023
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