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MOSICHUTEJBbHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryOoaéHHBIH YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUII K pe3yibTaTaM
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHON padoueit
IPOrpamMMbl BOCIIUTAHHUS.

[IporpaMmma 1o wuHpoOpMaTHKEe HAET NPEACTABICHUE O IIeNAX, OOIIel
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CpPEICTBAMHU
yueOHoro npenmera «HMudopmaTuka» Ha yriyOlIEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeNIbHOE IpeIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jeiiaM U TeMaM Kypca, ONpEAeIIIeT pacipeleICHUE ero
1o kjaccaM (rogaM u3y4yeHus), Ja€T NPUMEPHOE pachpeleleHue y4eOHbIX 4YacoB
IO TEMAaTUYECKUM pa3JeliaM Kypca U  PEKOMEHIyeMyl (IIPUMEPHYIO)
NIOCJIENOBATEIBHOCTh ~ MX  M3Y4YEHMS C  Y4Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3pPaCTHBIX
O0COOEHHOCTEN 00yJarouxcsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAET KOJTUUECTBEHHBIE U KAYECTBEHHBIE
XapaKTepUCTUKN y4eOHOro MaTepuaia JUisl KaKJoro roja U3y4yeHus, B TOM 4HCiie
JUISL COZIEPIKATENIBHOIO HAIOJHEHUs Pa3sHOr0 BHUJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTallH oOyyJarouxcs, BCEPOCCUNCKHUX MIPOBEPOUHBIX pabor,
rocyJJapCTBEHHOM MTOroBoil arrecrauuu). [IporpamMma no nHpopmaTuke sBIsSETCA
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpegHem o01ieM o0pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4darouleu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3alMi WH()OPMALIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIACTU  NPUMEHEHHs]  WHMOPMATHKU, TPEXKAEC  BCEro
MH(OPMAIMOHHBIE TEXHOJOTHUH, YIPABICHUE U COLIMANBHYIO CPEPY;

MEXIUCIUIUIMHAPHBIA ~ Xapakrep HWH(QOpMaTUKU H  HHPOPMALMOHHOU
NEeSATETbHOCTH.

Kypc uHbopmatuku a5is ypoBHsS CpeaHEro o0Iero oOpa3oBaHUs SBISAECTCS
3aBEpUIAIOIIUM 3TallOM HENpPEpPHIBHONW MOATOTOBKM OOydYaloluxcsi B 00JacTu
MH(DOPMATUKA U HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMHUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKU YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHHe
3TOTO OIBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«MHdopmaTtukay OpPHUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
IpEeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHHUs MH(MOpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HWE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro npeamera «HMHpopmaTuka» Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OpPMHPOBAHHOCTh MHPOBO33PEHMS, OCHOBAHHOTO Ha IMOHUMAHUU POJH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

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



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

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

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepkanun yueOHoro mpenmetra «MHDopmMaTHka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BOIPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHME)» HAIMPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHs, HO MOTYT OBITh MPEIJIOKEHBI ISl U3YyUYCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaTbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHAOBAHHBIX [IJIs1 U3y4eHUs UHHOPMATUKU — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPKXAHUE OBYUEHUSA

10 KJIACC

Hugposass rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYKEHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  IPOIIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
OMOIIbI0 IUH. KOHTpOJIEphl BHEMIHUX YCTPOUCTB. [IpsAMOi JOCTYN K MaMsITH.

OcHOBHBIE TEHJCHLIIMU  Pa3BUTUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnponeccopHsie CUCTEMBI.
Cynepkommbrotepbl. PacnipenenéHapie BRIYUCIUTEIBLHBIE CUCTEMBI W 00pabOTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcerpoenHnsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
PoGoTu3npoBaHHbIE MPOU3BOCTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUcTeM. Busl
nporpaMMHOro obecrnedyeHuss U UX HazHayeHue. OCOOEHHOCTH MPOTPAMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpocTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OTEpalMOHHBIE CHUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W = JAEUMHCTAUIALUSA  OPOTrPAMMHOIO
obOecrieueHusI.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUsS (ailjioB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3npoBanue MpPOrpaMMHOTO 0O0EeCTICUCHHUSI
u 1uudpoBeix pecypcoB. Ilpomnpuerapuoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
oOecrieueHuss ¥ UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MpOrpaMMHOTro obecrieueHust U U(PPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. 1IpoToK0IIBI
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojaceTw ¢ moMomibl0 Macok mojacereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmnpeneneHue mapupyTa JIBHKCHUS
ITAKETOB.

Buner  nmestenbHocTn B cetu  HaTepHer.  CepBucel  MHTepHerTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



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

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodseMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMmax. IIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIEHIIMAaNBbHON HH(POpPMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 0o0ecrieyeHrue u CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mmdpoBanusi RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanusie u 3HaHus. MHdopmamonHsie mpoIeccsl B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu UHPOpMAaIMY, MNpPEeIHA3HAYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aNTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH  YHUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCJia HA OCHOBAHUE CHUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LIEJIOr0 Ynciia U3 P-U4HOM CUCTEMBbI CUHUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOW P-wdHON npobu B JECATHYHYIO.
AJITOpUTM TIEpEBOJIa LIEJIOTO YHWCIa U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. IlepeBox KoHe4YHOU pAecsaTUUYHOW Jnpodbu B P-uunyro. J[BowuHas,
BOCbMEPHUYHAS M MIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHS, CBSI3b MEXIY HUMH.



Apudmernueckue ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIICHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IECITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsTHE BBICKa3bIBaHUSA. BbICKa3biBaTeNnbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlormueckue ToOXxnecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXKAECTB € MOMOUIBIO
TaOJIUIl UICTUHHOCTH. JIoruueckue onepanuu 1 ornepalnuy HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue ¢GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [10IHbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
33IaHHOMY JIOTHYECKOMY BBIPQKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
JMana3oHa 4Yucel MNpH OrpaHWYEHUH KoJinuecTBa pa3psanoB. I[lepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuit  capuru.  [lludpoBanue ¢ momMompr MOOUTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B TMaMITH KOMIIbIOTEpA. 3Haualas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJIEHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIAAKU —MPOrpaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycnoBus. Iluknel ¢ ycimoBueM. [lUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH IS TIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaXOXXJEHUE CYMMbl U TIpOU3BEIAEHUS ULU(Dp, HAXOKACHHUE MaKCUMAIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCTBIX YHUCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBbie TIepeMeHHBIE ((aioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (Mpoueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHI ((pakransl). PekypcuBHbIE Mpouenypbl Hu
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METO/IbI PELLICHUS] YpaBHEHH: MeTo1 niepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOmmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS 1Ji1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndenusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCNEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO/
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JIaHHBIM IIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI pELIEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoass mepenucka. Pedepar. IlpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopmieHue Crucka JIUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHHUYECKUE CpeIcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [Iporpammubie cpencTtBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS JaHHBIX. bombIie naHHbIE.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CymMBbl,
CpellHero apu(pMeTHYecKoro, HauOobIIEero (HAMMEHBIIET0) 3HAUCHUSI JUana3oHa.
Boruncnenne kodduimenta Koppessiiuu JBYX psAIoB JaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbIX jguarpamm. Iloctpoenme rpadukos
bynxmii. [Togbop auHMM TpeH[a, pelIeHne 3a1a4 MPOTHO3UPOBAHUSL.

UucrneHHoe pelleHre YypaBHEHUH C TMOMOINBIO ToJ0opa mapameTpa.
OntuMu3zanys Kak MOMCK HAaWIydIlero pelIeHHs B 3aJaHHBIX yciaoBusx. LlemeBas
byHkuus, orpaHuueHus. JIokaabHble U TJOOATBbHBIH MHUHHUMYMBI IIEJIEBOU
bynkumu. Pemenne 3amad oNTUMHA3AIUMN C TIOMOITBIO AJICKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KoJM4ecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opmanuu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCT.
®opwmyna lllenHoHa.

Anroputmel  cxkatusi JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIIyOHHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepefadyud JaHHBIX. 3aBUCUMOCTh BpPEMEHH Tiepefayd  OT
MH(POPMAITMOHHOTO 00BbEMA JTAaHHBIX U XAapPAKTEPUCTUK KaHama CcBA3U. [IpuunHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmeperadye JaaHHbIX. Konpl, TO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKHM, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumoiAcucTBUe. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGoOpMalMoHHbIN mporiecc. OOpaTHas CBS3b.

Mopenun u moaenupoBanue. Llens MoaenrpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBaHus. dopmanuzaus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIMPOBAHUS B BHUJIE, YAOOHOM s
BOCIIpUATHS YeoBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMbI, TaOJIUIIbI,
rpadukn).

['padpr. OcHoBHbie moHATHs. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHWI], CIHUCKOB CMEXHOCTU. Perienue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIBHOTO TYTH MEXIy BepiimHaMu rpada, OmnpeneieHue KOoJUYecTBa
pPa3IMUHBIX MyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhI B TAOIMUHON (opme. BIUrpHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus YCTHOW pedyn. KorHuTHBHBIE cepBUCHL. MmeHTHdHKaIus u MOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OoOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTEpHeT Bemell. [lepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX NHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopManuzanus ~ HOHATHSA — anropurma.  MammbHa  TeropuHra — Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

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

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

Crexku. AHamM3 MPaBUIBHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluucieHue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOIO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepLIIMHAMU OPUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputm
JIeKCTpHl.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleJ0BaHUEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmaniuoHHBIE TEXHOJIOT U

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3zpaboTKa MOJENM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MiMuraumonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
¢GunbTpanys JaHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMHu.
Brrancnsiemsie nmosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOJulamH.
Baenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3amM
JTAHHBIX.

NuTeprer-nnpuiioxkenus. IIoHaTHe 0 cepBEPHON U KIIMEHTCKOM YacTsAX CaWTaA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenne BbiaeneHHoONW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. dopmaTsl BEKTOPHBIX
pucyHkoB. HMcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHEe HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



IJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA ITPOTI'PAMMBI 11O

UH®OPMATHUKE (YIJIYBJIEHHBIM YPOBEHD) HA YPOBHE

CPEJHEI'O OBUHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIngyHOCTHBIE  pe3yJbTaThl  OTpPa)karOT TOTOBHOCTh W  CIIOCOOHOCTh
oOyJaromuxcs PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIM, TMO3UTUBHBIX BHYTPEHHUX
yOCXKJICHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO
oOl1IecTBa, paclIMpEeHUe KU3HEHHOTO OIMbITa W OIbITAa ACATEILHOCTH B IIpoIiecce
peanu3alMyd  CpeJicTBaMHU  Y4ye0HOTO TMpeIMeTa OCHOBHBIX  HaIlpaBJICHHUM
BOCIIUTATEIHHOU S TEIHLHOCTH.

B pesynbraTte wu3ydeHwss WHHOPMATHKH HaA YPOBHE CpPEIHEr0 OOIIETro
oOpa3oBaHus y oOydaromnierocsi 0yayT copMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA W TPaBOMOpPSIKAa,  COOJIOJICHHWE  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHOGOOUHN, JTUCKPUMHUHALIUM TIO COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI UHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OCTETHUKY HAyYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIE BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

S) pusnvyeckoro BOCIUTAHUA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CYET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JESTCIIEHOCTD;,

uHTepec K cdepaM MpoPecCHOHATBHOH JIEITeILHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
NPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHus, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAYYHO-TEXHHYECKOTO IIporpecca H
OOIIIECTBEHHOHN NIPAKTHKH, 332 CYET IOHUMAHUS POJIU MH(POPMAITMOHHBIX PECYpPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HMH(DOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO ¥ HCCIICI0BATEIbCKYIO ICATEIbHOCTh HHINBUYaJIbHO U B TPYIIIIE.

B mporecce JOCTHXKECHHS JTMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MPOTPaMMbI
no wuH(MOpMAaTHKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIICKT, MPEAOIararonui choOpMUPOBAHHOCTS:

CaMOpPETyJIMPOBAHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMECHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBAaTHCA K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY

BHYTpPEHHEH MOTHBAIlMH, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO TSI U
yCTexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOMAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



METANPEIMETHBIE PE3YJIbTATDI

B pesynpraTte wu3yueHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIero
oOpazoBanusi y oOydaromerocs OyayT cGOPMUPOBAHBI —MeETalpeAMETHBIC
pe3yNbTaThl, OTPAKEHHBbIE B YHHMBEPCAIbHBIX YUEOHBIX JEUCTBUAX, & UMEHHO —
[IO3HABATEJIbHbIE  YHUBEPCAJIbHBIE yueOHBbIE JEWUCTBUSA, KOMMYHHUKATHBHbBIE
yHHUBEpCaJbHble y4eOHBIC NEUCTBUS, PETYIATUBHBIC yHHBEpPCAJIbHBIC y4eOHBIC
JEHCTBUS, COBMECTHAS I€ATEIHHOCTb.

ITo3naBaTe/IbHbIE YHMBeEPCAJIbHbIE YUeOHbIe 1elCTBUSA

1) 6a30Bble JJOrH4YecKne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHpOBaTh U aKTyaJIM3UpOBaTb  IpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK WM OCHOBAaHUS ISl CpPaBHEHMS,
KJIacCU(UKAIIUA U 000OIICHHS;

ONpENENATh LENU JEATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSAX;

paspabaTrhiBaTh IUIAaH pEHICHUS MPOOJIEeMBbI C YYETOM aHaIn3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBBIKAMU YU€OHO-HCCIIEI0BATENBCKON U MIPOSKTHOU JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

OCYIIECTBIISITh PA3MYHBIC BUABl JCATEIHHOCTH IO TOJIYYCHHIO HOBOTO
3HaHWs, €r0 WHTEPIpETaINH, MPeoOpa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTYyallMsAX, B TOM YHCIE TPH CO3JaHUU YYEOHBIX W COIMAIBHBIX
IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH TTOHITHSIMHA U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYaIHIX;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelleHHs,, HaXOAWTb apryMEHThl I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;



aHaJTU3UPOBAaTh TMOJYYECHHbIE B XOJE pEUICHUS 3aJlaud Ppe3yJibTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIATH LI€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHATBHYIO CPEy;

yMETh MNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO 00JIACTH
KU3HEIeITeIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJIEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) padora ¢ ungopmanueii:

BJIAJICTh HABBIKAMU MOJy4YeHUs UH(OOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJISITH ~ IOWCK,  aHaliu3, CHUCTEMaTU3aluil |
WHTEPIPETANNIO HHPOPMAIMH PA3TINIHBIX BUIOB U (HOPM MPEACTABICHUS;

co3/laBaTh TEKCThl B pa3IWyHbIX (opMaTax ¢ YYETOM Ha3HAUYCHUSA
uHpopMaMu W IEJEeBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO  (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3alUy;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HHGpOpMAIIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIE YueOHbIEe 1eiCcTBUSA

1) o01enme:

OCYILECTBIISITh KOMMYHHUKAIIMHU BO BCeX chepax *KU3HMU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHHUS, TMOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BJIQJICTh  pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWST W B3aMMOJCHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMTYaTh KOH(M)JIUKTHBIC CUTYAIVH;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas1 1eITeIbHOCTh:



MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYILECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHH C y4éTOM OOmMHUX
WHTEPECOB, U BO3MOKHOCTEN KAXKIOI0 YIEHA KOJUIEKTHBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JIEUCTBUS MO HUX JOCTHKCHUIO: COCTABJATH IUIAH JCHUCTBUI,
pacrpenensiTh pojid C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMAaHJIbl B
001t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHUBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsitTuBHbIE YHHBepCaJIbHbIE YUeOHbIE AeiiCTBUSA

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATENBHYIO NIESITEIBHOCTD, BBISBIISITH
po0JIeMBbl, CTaBUTh U (HOpPMYJIMpPOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  pEHICHUs TPoOJeMbl ¢ y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a peIIeHNUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAMINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOILECCOB, HUX pPE3yJIbTaTOB U
OCHOBAHUM, MCIOJIH30BaTh MPUEMBI peICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PELUICHUS 110 NX CHUKEHHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHl APYTUX [PU aHAINU3E PE3yJIbTATOB
JIEeSITEIbHOCTH.



3) npuHATHS ce0s U APYTrUX:

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B mnpouecce uzyuenus kypca MHGOpPMATHKU YriIyOoJI€HHOro ypoBHs 6 10
Knacce oOydarOUMMUCS  OyQyT  JOCTUTHYTBHI — CJEAYIOIIME  IPEeIMETHbIE
pe3yIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM WHPOPMAIMHM M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMHU «HHGOPMAIUD,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cuCcTeMHBIN 3 PeKT», «uHPOPMAITMOHHAS CUCTEMAY, «CUCTEMAa YIIPABICHUS;

BIAJCHUE METOJAaMH TIOMCKa HWHpopManmuu B ceTh HTepHET, yMeHwHe
KPUTHUYECKU OIICHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceT VIHTepHET;

yMEHHE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJyYeHUS ¥  HAMpaBIICHUS HCIOJIb30BAHUA, yMEHHUE
KJacCU(UIIMPOBaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJ1accudukanus, KJIaCTePHU3aIIns, aHaM3 OTKJIOHEHU), MMOHUMATh
MOCJICTIOBATEIFHOCTD PEIICHHUS 3a7a4 aHAIM3a JaHHBIX: cOOp TMEPBUYHBIX JAaHHBIX,
OYMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOpP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETAINs pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMU, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOEeCredYeHus: i pelmIeHus YYeOHBIX 3a7ad  II0
BBIOpaHHOM crienuanu3aiuu;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOImMUMX MpUHIUINAX pa3pabOTKM W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;

MOHMMaHUE Yrpo3 HMHQPOPMAIMOHHON  OE30MMacCHOCTH, HWCIOJb30BAHKE
METOJIOB M CPEJACTB IPOTUBOJCHCTBHS JTHM yIpo3aM, COOJIIOJACHHE Mep
0€30MacHOCTH, MPEOTBPAMIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHUE MTEPCOHATBHBIX
JIAaHHBIX, COOJIFOICHUE TPEOOBAHUI TEXHUKH 0€30IIaCHOCTH M THTHEHBI IpH paboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMAHHE



IIPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX MpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTh MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHLUIIOB JUCKPETU3ALMH PA3JIUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpeNesiTh HMHPOPMALUOHHBIM O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OIpEAeNATh CPEAHIOK CKOPOCTh IIE€pPEelaud JIAHHBIX, OLICHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd Mpu H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCell, allTOPUTMA MTOCTPOCHHUS 3aMMCH YUCIIA B TTO3UIIMOHHON CUCTEME CUUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3aIHCh
ATOr0 YWCiIa B MO3WLIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE Olepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATh MPeoOpa30BaHUS JIOTUYECKUX BBIPAXKEHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOW U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKALIEIO
IIEPEMEHHBIE, PEIIATh HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHUIA;

NOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3aruch 4YMcesl B MO3UIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTBIX YHMCEJ B 3aJJaHHOM JIMara3oHe, 00paboTKka MHOTOpa3psIAHbIX LEIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CI0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH IS PELIEHUs OJTHOU 3a]1auu;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencrtaBieHHsMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABIAIOIINE
KOHCTPYKIIMM, YMEHHE OCYIUECTBISATh aHAINW3 NPEIJOKEHHOM MpOrpaMMbI:
OTIPENENATh PEe3yJIbTaThl padOThl MIPOrpaMMBbl IPU 3aJAHHBIX MCXOJHBIX JTAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JIAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX
pe3yJIbTaTOB, BBIABIATH JIAHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIMOKE B padoTe
porpamMmmsl, GOPMYJIMPOBATh NPEII0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAJIbI C UCIOJIb30BAHMEM BO3MOYXHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;



yYMEHHUE UCIOJIB30BATh AJICKTPOHHBIE TAOJUIIBI JJIS aHAN3a, MPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(PMETUIECKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHWH, pEIICHHE
ypaBHEHUM, BHIOOP ONTUMAJILHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B mpomecce uzyueHus kypca MHPOpPMATHKU YriayOn€HHOTO ypoBHS 6 11
Knacce oOydaromuMucs OyIyT JOCTUTHYTHI  CIEAYIOIIME  IPEAMETHBIC
pe3yIbTaThI:

YMEHUE CTPOUTh HEPABHOMEpHBIE KOJBI, JOIMYCKAIOUIME OJHO3HAYHOE
JEKOUpOBaHue cooOImeHuid (mpeduKCcHbIe KOJbI), HCIOIb30BaTh MPOCTEHIINE
KOJIbI, KOTOPBHIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIISATH OMIMOKU TIPH TIepeaade
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIONINI HAWNMEHBIITYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboOThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUuTMHUUECKUE 3a/1aud, CBSI3aHHBIC C aHAIM30M rpados
(3amauM  TIOCTPOCHHUS ONTHUMAJIBHOTO TIYTH MEXAy BepmuHaMu rpada,
OTpENCNCHUS]  KOJWYECTBA  PA3NUYHBIX  MyTeH  MEXAy  BEpIIMHAMH
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JCPEBhS MPU
aHaNMM3€ W TIOCTPOCHUU KOJOB M Ui TMPEACTaBICHUS apUPMETUYECKUX
BBEIPOKCHUA, TIPH PEIICHUH 33]1a4 IMOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JTAaHHOMY aJTOPUTMY, pa3padaThiBaTh U 00OCHOBBIBATH BBHIUTPHIIITHYO
CTPATETUIO UTPHL;

yMEHuEe pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJb30BaTh B MpOrpaMMax JIaHHbIE PA3JIUYHBIX THUIOB C
y4€TOM OTpaHWYCHUNA Ha JUANa30oH WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIICHUH 33]1a4 CTPYKTYPBI JaHHBIX (CITUCKH, CIIOBAPH, CTEKH, OUEPEIIN, ISPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, MPUMEHSTh
CTaHJapTHbIE U COOCTBEHHBIE MOAMPOTPAMMBI i1 00paOOTKM YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIB30BaTh IMPHU pa3pabOTKe MporpaMM OHOIUOTEKH
MOAMPOTPaMM, 3HaTh (DYHKIMOHAJIBHBIE BO3MOKHOCTH HMHCTPYMEHTAIbHBIX
CPEACTB Cpeiibl pa3pabOTKH, YMEHUE UCTIOIB30BaTh CPEICTBA OTIAIKHU IPOrpaMM B
cpelie MporpaMMUPOBAHUS, YMEHHUE TOKYMEHTHUPOBATH MMPOTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIAJICHUC OCHOBHBIMH CBEJCHUSIMH O 0a3ax MJaHHBIX, WX CTPYKTYpe,
CpeACTBax CoO3JaHusi W pabOThl C HUMH, yYMEHHUE MHCIOJIb30BaTh TaOJUYHBIC
(pensinoHHBIC) 0a3bl TaHHBIX (COCTABIIATH 3aMPOCH B 0a3ax /aHHBIX, BHITIOJHSTH
COPTUPOBKY M TOWCK 3amucei B 0aze JaHHBIX, HAMOJIHATH pa3paboTaHHYO 0a3zy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKHE MOJISIN ISl aHAIIN3a
O0OBEKTOB ¥ TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaM3 pe3yJIbTAaTOB, IIOJIYYCHHBIX B XOJE MOJICIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJCIN MOJEIHPYEMOMY OOBEKTY WJIH IPOLECCYy, MPEICTaBIAThH
PE3yNIbTaThl MOICITUPOBAHUS B HATIISITHOM BUJIC;

YMEHHE OpraHW30BBIBaTh JIMYHOE HH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBHIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WHTEIUIEKTa B Pas3IMUYHBIX OOJACTSIX,
HAJIMYME TPEJCTABICHU O Kpyre peliaeMbIX 3aad MAaIlIHHHOTO OOYYCHHUs
(pacnio3HaBaHMs, KJIACCH(PHUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
Ne n/n I:a"MeHOBaHHe PAISIOB 1 TEM Kontposbubie Ilpaktnueckne (uupponbie)
porpaMMmelI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznea 1. llndpoBasi rpaMoTHOCTH
11 fg;%z‘;’;;f;;ﬁziepcmﬂoe YCTPOHCTEO 6 https:/resh.edu.ru/
1.2 [TporpammHoe obecnieueHme 6 https://resh.edu.ru/
1.3 KomnbrotepHsie cetu S) https://resh.edu.ru/
1.4 Wudopmannonnas 6€30macHOCTb 7 2 https://resh.edu.ru/
Hroro no pazgeny 24
Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
2.1 lpencrasnenne nnopmaru s 19 2 https://resh.edu.ru/
KOMITBIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1 https://resh.edu.ru/
2.3 KomnerorepHas apupmeTnka 7 1 https://resh.edu.ru/
Hroro mo pazueny 40
Pa3nes 3. AropuT™Mbl ¥ NpOrpaMMHpOBaHue
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5 https://resh.edu.ru/
3.2 BcnomorarenbHble anropuTMbl 8 2 https://resh.edu.ru/
3.3 YucneHHble METOBI 5 3 https://resh.edu.ru/
34 AAropuTMBbI 00pabOTKH CUMBOJIBHBIX 5 1 https://resh.edu.ru/
JTAHHBIX
3.5 AJTOpUTMBI 00pa0OTKH MacCUBOB 10 3.5 https://resh.edu.ru/
Hroro no pazneny 44
Pa3nes 4. UndopMannoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 25 https://resh.edu.ru/
4.2 AHanu3 JaHHBIX 8 3 https://resh.edu.ru/
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Hroro no pazneny

14

PesepBHOE Bpems

14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne (uuppoBbIe)
MPOrpaMMbl Bcero
padoThl padoThI o0pa3oBaTe/bHbIC
pecypcsl
Pa3znea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
1.1 Muopmatst u unpopmatmomnisie 10 2.5 https://resh.edu.ru/
IIPOIIECCHI
1.2 MonenupoBaHue 8 2 https://resh.edu.ru/
Hroro mo pazueny 18
Paznen 2. AIropuT™Mbl 1 NIPOrpaMMHUPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6 1 https://resh.edu.ru/
2.2 AJTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 10 https://resh.edu.ru/
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45 https://resh.edu.ru/
IPOrPaMMHUPOBAHHUS
Hroro mo pazueny 50
Pazjnen 3. UndopmannoHHbie TEXHOJIOTHH
31 KomneroTepHO-MaTeMaTHUECKOE 8 5 https://resh.edu.ru/
MOJICITUPOBAHHE
3.2 Basbl 1a”HHBIX 10 4 https://resh.edu.ru/
3.3 Be06-caiiTh 14 4 https://resh.edu.ru/
34 Kommprotepras rpaduka 8 3.5 https://resh.edu.ru/
3.5 3D-MoieupoBaHue 8 3 https://resh.edu.ru/
Hroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 36.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara P
Tema ypoka Kourpoabubie IIpakTuueckue uudposbIe
n/n Bcero U3YYeHUs
padoThI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
TpeOoBaHust TEXHUKH 0€30MACHOCTU U
TUTHUCHBI IIpU a60Te C KOMIIBIOTEpaAaMHU U
1 pup P 1 https://resh.edu.ru/
JPYTMMU KOMIIOHEHTaMU HU(POBOTo
OKPYKEHHS
ITpuHImne paboTel KOMIIBIOTEPOB U
2 P P P 1 https://resh.edu.ru/
KOMITIBIOTCPHBIX CUCTCM
OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
3 . 1 https://resh.edu.ru/
KoHTposieps! BHEITHUX YCTPOUCTB
ABTOMaTHUYECKOE BEIIOJIHEHHUE IIPOrPAMMEI
4 porp 1 https://resh.edu.ru/
MIPOLIECCOPOM
OmnepaTuBHasA, TOCTOSTHHAS U
JOJTOBPEMECHHAA 1IaMsITh. KouTpomneprl
5 P . . p p 1 https://resh.edu.ru/
BHEIIHUX yCTPOMUCTB. IIpsamoii noctyn k
IIaMATHN
CoBpeMeHHbBIE KOMITBIOTEPHBIE
6 P P 1 https://resh.edu.ru/
TEXHOJIOTUU
ITporpammHoe oOecrieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1 https://resh.edu.ru/
MOOUITBHBIX YCTPOKCTB
CucreMHOe MporpaMMHOE OOecrieueHue.
8 porp 1 https://resh.edu.ru/
OnepaiuoOHHbIE CUCTEMBI
9 Yrunutsel. [IpailBepsl yCTPOHCTB. 1 https://resh.edu.ru/



https://resh.edu.ru/
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[TapamiensHOE IPOrpaMMHUPOBAHUE

HNucramnsganus 1 JeUHCTAILIS U

10 https://resh.edu.ru/
MPOrPaMMHOTO OOeCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MelieHus u I/IvMeHOBaHI/I}I (aiinoB B httos://resh.edu.ru/
nonaroBpemMeHHoU namstH. [laGaoub! mms
OMMCaHuA Ipynn (ailnon
3akoHOHaTEIBCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO https://resh.edu.ru/
o0ecrieueHus U JaHHbIX
[TpuHIMITEI TOCTPOCHUS U aIiapaTHbIC

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH. https://resh.edu.ru/
CereBble MPOTOKOJIBI

14 Certp UnTepuer https://resh.edu.ru/

15 Paszgenenne IP-cetn Ha novz[ceTH C https://resh.edu.ru/
MTOMOIIIBIO MACOK MOJICETEH

16 CereBoe aIMUHUCTPUPOBAHHE https://resh.edu.ru/
Bune! nestenpHOCTH B cetu IHTEpHET.

17 Cepaucsl UnTepHeTa. ['ocynapcTBeHHBIE https://resh.edu.ru/
AJIEKTPOHHBIC CEPBUCHI M YCIYTH

18 WNudopmannonHas 6€30macHOCTb https://resh.edu.ru/

19 Bpenonocusie mporpamMmmHoe o0ecredeHue https://resh.edu.ru/
1 METO/IbI OOPHOBI ¢ HUM

20 '1"Ip akTieckas pabora no TeM"e https://resh.edu.ru/

AHTUBHPYCHBIE IPOTPAMMBI

Opranu3zanus JMYHOTO apXHuBa

21 uHpopmanuu. PesepBHoe KonmupoBaHue. https://resh.edu.ru/

[TaposibHas 3amuTa apxuBa
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22

[udpoBanue JaHHBIX

https://resh.edu.ru/

23

24

Anroput™m mudpoBanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lInppoBanue naHHBIX"

https://resh.edu.ru/

https://resh.edu.ru/

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBe

https://resh.edu.ru/

26

HenpepbiBHBIE 1 TUCKPETHBIE BETUYUHBI U
curHasibl. Heo0X0ommMoCTh TMCKpEeTH3auu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHHUs, epeiayn U 00paboTKU B
U(POBBIX cUCTEMAX

https://resh.edu.ru/

27

JIBonuHO€e KoupoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHNH, 3alIUCAHHBIX C ITOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

https://resh.edu.ru/

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOANPYEMBIX KOJOB C IOMOIIBIO JAEpEBa.
I'pad An. A. MapkoBa

EnuHuis n3smepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIMYECTBa HH(pOpMAIUU

CucreMbl CUHCIICHUS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHUCIIEHUS B IPYTYIO

https://resh.edu.ru/

32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUATCpUIHAA CUCTCMbBI CUUCIICHUA,

https://resh.edu.ru/
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CBs3b MCXKIY HUMU

33

34

35

JIBouuHasi, BOCbMepHYHas U
HIeCTHAAIATepUYHAs CUCTEMbI CUUCIICHUS,
CBSI3b MEXKIY HUMU

JIBouuHasi, BOCbMepHYHas U
1IecTHaaTepUYHAsl CUCTEMbI CUHCIICHUS,
CBSI3b MEXKAY HUMU

ApudmeTrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

36

37

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHUS

Z[BOI/I‘IHO',HGCHTI/I‘IHQ.H CHUCTEMA CUUCICHUA

https://resh.edu.ru/

https://resh.edu.ru/

38
39

40

KoaupoBanue TekcTOB
PactpoBoe konupoBaHue U300paxeHHit

[IpakTnueckas pabota 1o Teme
"luckpeTu3anus rpapuueckon
uHpopmanun"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

41

[IBeToBbIE MOAETHN. BekTOpHOE
kogupoBanue. @opmartsl (haios.
Tpéxmepnas rpaduka. O@paxranbHas
rpaduka

https://resh.edu.ru/

42

Konuposanue 3Byka. OrieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 3aJaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBAHUS

https://resh.edu.ru/

43

[TpakTrueckas paboTa mo Teme
" luckpeTusaius 3ByKOBOM nHpopMarmu'"

https://resh.edu.ru/
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44

OcHOBBI anreOpsl JIOTUKA

https://resh.edu.ru/

45

46

Jlornueckue oneparuu. Tabmuibl
HCTHHHOCTHU

Jlornueckue BelpakeHus. Jlornueckue
ToXaecTBa. Jloka3aTenbCTBO JOTHYECKHUX
TOXKJIECTB C ITOMOILBIO TAOIUI] HCTUHHOCTH

https://resh.edu.ru/

https://resh.edu.ru/

47

[IpakTnueckas padbora 1o Teme
«[locTpoenue n ananu3 TadbIuUI
UCTUHHOCTHU B TaOJMYHOM ITPOIIECCOPE

https://resh.edu.ru/

48

49

50

Jlornueckue ornepanuu U onepaiuy HaJl
MHOXECTBAMU

Jloruyeckue onepanuu U onepamnuy Haj
MHOXECTBAMHU

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
peoOpa30BaHUs JTOTUIECKUX BhIPAKECHHMA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

o1

52

53

Jlornaeckme YpaBHCHHUA U CUCTEMBI
YpaBHEHUI

Jlornueckue GyHKIUN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
GyHKIUH OT KOJIMYeCTBa apryMEHTOB.
[TonHbIe cucTEMBI TOrMUYECKUX QYHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MIOCTPOEHHUSI 110 TaOIHIIe HCTUHHOCTHU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

54

Jlornueckue 31eMEHTEI B COCTaBe
KOMIIBIOTEPA

https://resh.edu.ru/
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55

Tpurrep. Cymmarop. MHoropaspsaHbiit
CYyMMAarop

https://resh.edu.ru/

56

57

58

59

[TocTpoeHue cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCch JOTUYECKOIO
BBIPA)KEHMS 110 JIOTHYECKOU CXeMe

MI/IKpOCXeMBI " TEXHOJIOI'us UX
IIpOU3BOJACTBA

[IpencraBienue LeIbIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHuYeHHOCTh AUana3oHa
qycell IPU OTPAaHHUYEHUU KOJINYEeCTBA
pa3psaoB. [lepenonnenue pa3psaHoit
CETKHU

be33nakoBbIe U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIH
JOTIOJTHUTEBHBIN KOJI OTPULIATEIIbHBIX
YHCEN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

60

[ToGuTOBBIE JTOTUYECKUE OTIEPALTIH.
Jlornueckuii, apudmernueckuit u
LIUKINYECKUI CIBUTH

https://resh.edu.ru/

61

62

63

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepannu «uckirovaromee MJIN»
IIpencraBieHne nu XxpaHEHUE B TAMSITH
KOMIIBIOTEpA BELLIECTBEHHBIX YNCEI
BrinosnHeHue onepanuii ¢ BEeCTBEHHBIMU

YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

64

[TpakTrueckas padota o teme «3yduenue
MOPa3psAIHOTO MAUTMHHOTO MIPEICTaBICHUS

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OEJIbIX U BEIICCTBCHHBIX YUCCII»

65 AHanm3 alropuTMOB 1 https://resh.edu.ru/
Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHcTpyMeHTaNBHBIE CPEACTBRA! 1 https://resh.edu.ru/
TPAHCISATOP, OTIIATYUK, TIPOPHUITUPOBIIUK
Cpena nporpammupoBanus. Kommumsims

67 1 HHTCPHPCETALIILE HPOTPAMM. 1 https://resh.edu.ru/
Buptyanbnbie MamuHbl. IHTErprpoBaHHas
cpena pa3paboTKu

68 MeTobI OTIIATKH TIPOTpaMM 1 https://resh.edu.ru/

69 Twurbl mepeMeHHbBIX B S3bIKE 1 htts://resh.edu.ru/
IPOrpaMMHUPOBAHUS

70 OO0paboTKa MEeBIX YHCeT 1 https://resh.edu.ru/

71 O0paboTKa BELIECTBEHHBIX YHCET 1 https://resh.edu.ru/

72 Cry4daifHbie U TICEBIOCTyYaiiHbIE Yncia 1 https://resh.edu.ru/

73 Bersnenus. CinoxHble ycI0BUsS 1 https://resh.edu.ru/

74 [ukiiel ¢ ycmoBuem 1 https://resh.edu.ru/
[ukiel o mepeMEeHHOM.

75 B3anMo3amMeHs1€eMOCTh pa3IMYHbBIX BHIOB 1 https://resh.edu.ru/
ITUKJIOB

76 O06paboTka HATYpaJIbHBIX YHCEI C 1 httos://resh.edu.ru/
MCIOJIb30BAHUEM LIUKIIOB
Haxosxnenne Bcex MpOCThIX YUCEI B

77 3aJJaHHOM Juana3oHe [IpakTuueckas 1 05 httos://resh.edu.ru/
pabota no Teme «Pemienue 3agay MeTOI0M
nepedopa

78 WNuBapuaHT nukia 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

79

JIOKyMEHTUPOBAaHHUE NPOrPaMM

https://resh.edu.ru/

O6paboTKa JaHHBIX, XPAHSIIHUXCS B

80 . https://resh.edu.ru/
¢aiinax

81 Pa30Ouenue 3amaun Ha rog3anayu https://resh.edu.ru/
Vcnonp30BaHue CcTaHAAPTHON OMOIMOTEKH
sI3pIKa IporpaMmMupoBanus. [loakaouenre

82 POTP P A https://resh.edu.ru/
OMOIMOTEK MOANPOTrPaMM CTOPOHHHUX
MIPOM3BOIUTEIICH

83 [ToamporpamMmel (TIpoueypsl U (HYHKITAH) https://resh.edu.ru/

84 [Toanporpammsl (Tpoueaypsl U HyHKIIUHN) https://resh.edu.ru/
[IpakTrueckas pabora mo Teme

85 " P P " https://resh.edu.ru/

PazpaboTka mogmporpamm
Pekypcus. PekypcruBHbIe 00BEKTHI
akTanbl). PeKypcUBHBIE MPOLIEIYPHI U

86 (bp ) P POUCEAYP https://resh.edu.ru/
¢bynkuuu. Mcnonb3oBaHue creka s
OpraHH3aI¥ PEKYPCUBHBIX BEI30BOB
[IpakTuueckas pabora mo Teme

87 " P P Y https://resh.edu.ru/

PexypcuBHBIE TOATIPOTPAMMEBI

MoayabHBIM OPUHITAI IIOCTPOSHUS

88 w PHHL P https://resh.edu.ru/
MIPOrpaMM

89 YuclieHHBIE METOIbI https://resh.edu.ru/
[IpakTuueckas padbora Mo Teme

90 p p . https://resh.edu.ru/
«HucneHHoe pelieHne ypaBHEeHUI
Hcmons30Banne JUCKPETU3AINH B

91 FHCKD H https://resh.edu.ru/
BBIYMCIIATENBHBIX 3a7a49ax
[IpakTruyeckas pabora o Teme

92 «IpubnxEHHOE BHIYUCIICHHE JTHH https://resh.edu.ru/

KPUBBIX U IUIOIIAAeH GUryp»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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93

[TpakTuyeckas padora no Teme «Ilomnck
MakcuMyMa (MUHUMYMa) QyHKITAN

https://resh.edu.ru/

94

O0paboTka CHMBOJIBHBIX JTAHHBIX.
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

https://resh.edu.ru/

95

96

97

98

AnropuTMbI 00pabOTKU CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
pOoOETHLHBIM CHMBOJIAM

AnropuTMbI 00pabOTKU CUMBOJIBHBIX
CTPOK: TIOMCK ITOJICTPOKU BHYTPH JaHHON
CTPOKH; 3aMeHa HailICHHOW NOACTPOKH Ha
IPYTYIO CTPOKY

[IpakTryeckas pabora o Teme
"O6paboTKa CTPOK C UCIIOIB30BAHUEM
GyHKUMH cTaHAapTHON OMOIMOTEKH SI3bIKA
IIPOrpaMMHUpPOBaHUA"

FeHepauI/m CJIOB B 3aIaHHOM aJ'I(baBI/ITe

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

99

100

MaccuBbI ¥ TIOCIIEIOBATEIBEHOCTH YHCEIL.
[IpakTuueckas pabota 1o Teme
"3anonHeHue Maccupa'

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

0.5

https://resh.edu.ru/

https://resh.edu.ru/

101

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA OUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

0.5

https://resh.edu.ru/

102

[IpakTrueckas padota mo Teme "llonck
MHUHHMAJIBHOTO (MaKCUMaIBHOTO)

https://resh.edu.ru/
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3JIEMEHTA B YUCJIOBOM Maccue"

CopTupoBKa OJTHOMEPHOTO MacCHUBa.
[IpocTeie METOIbI COPTHPOBKH.

103 1 0.5 https://resh.edu.ru/
[Ipaktuyeckas padora no Teme "[IpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciausHueM. boictpas
104 COPTHPOBKA MACCHEA (AT OPHTM 1 0.5 hitps://resh.edu.ru/
QuickSort). ITpaktudeckas paboTa 1Mo Teme
"BricTpas coptupoBka maccupa”
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
105 Maccuse. [IpakTudeckas pabora 1o Teme 1 0.5 https://resh.edu.ru/
" JIBOMYHBIN TTOUCK"
106 JIByMepHBbIE MACCUBBI (MATPHUIIbI) 1 https://resh.edu.ru/
107 AnTopuTMBI 00pabOTKH MaTPHIL 1 https://resh.edu.ru/
108 Pemenue 3amau aHain3a JaHHBIX 1 https://resh.edu.ru/
109 CpencTBa TEKCTOBOTO IMpoiieccopa 1 https://resh.edu.ru/
110 KomMmnbrotepHas BEpcTka TekcTa 1 https://resh.edu.ru/
[IpakTuueckas pabora no teme "BépcTka
111 JIOKYMEHTOB C MaT€MaTUYECKUMHU 1 1 https://resh.edu.ru/
dbopmymnamu”
112 HNHCcTpyMEHTBI peLIeH3UpOBaHUS 1 https://resh.edu.ru/
113 Hpaxriteckas pabota no Teve 1 1 https://resh.edu.ru/
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6maunbie cepuchl. KomnexktupHas
114 pabota ¢ mokymeHTamu. [IpakTiueckas 1 05 httos://resh.edu.ru/
pabora o Teme "KonnekruBHas pabora ¢
JOKyMeHTaMu"
115 Anann3 na"gueiX. bospime nanubie 1 https://resh.edu.ru/



https://resh.edu.ru/
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116

MarmmnaHOe 00yueHue

https://resh.edu.ru/

117

118

AHaIM3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota o Teme "AHanus

JTAHHBIX C MTOMOIIBIO IEKTPOHHBIX
Tabyurn"”

https://resh.edu.ru/

https://resh.edu.ru/

119

120

[Toctpoenue rpaduKoB GyHKIHIA.
[TpakTrueckas paboTa Mo Teme
"HarnsgHoe npencraBieHue pe3yibTaToB
CTaTUCTUYCCKON 00pabOTKM TaHHBIX B
BHJIC TUArpaMM CPEJCTBAMHU PEAAKTOpa
AJICKTPOHHBIX TaOIUIT"

Jluanu tpennaa. [Ipakrudeckas padora mo
teme "[logbOop nuHUM TpeH.a,
IIPOrHO3UpOBaHueE"

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucieHHoe pelieHne ypaBHeHU I
C MOMOIIIBIO 1T0/100pa napamerpa”

0.5

https://resh.edu.ru/

122

OnTumu3anus Kak MOMCK HAUITy4IIero
pelIeHns B 3aJJaHHBIX YCIOBHSIX.
[IpakTnueckas pabora no teme "Perienue
3aJ1a4 ONTUMHU3AIUHU C IOMOIIBIO
9JIEKTPOHHBIX TabHI"

0.5

https://resh.edu.ru/

123
124

PesepBHOE Bpems

PesepBHOE Bpems

https://resh.edu.ru/

https://resh.edu.ru/

125

PesepBHOE Bpemst

https://resh.edu.ru/

126

PesepBHOE Bpemst

https://resh.edu.ru/

127

PesepBHOE Bpems

R

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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128 PesepBHOE Bpems 1 https://resh.edu.ru/
129 PezepBHOE Bpemst 1 https://resh.edu.ru/
130 PesepBHOE Bpems 1 https://resh.edu.ru/
131 PesepBHOE Bpems 1 https://resh.edu.ru/
132 PezepBHOE Bpemst 1 https://resh.edu.ru/
133 PesepBHOE Bpems 1 https://resh.edu.ru/
134 PezepBHOE Bpemst 1 https://resh.edu.ru/
135 PesepBHOE Bpems 1 https://resh.edu.ru/
136 PezepBHOE Bpemst 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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11 KJIACC

KosauuecTBo yacos DJIeKTPOHHbIE
Ne Jlara
Tema ypoka KonrTpoabubie IIpakTuueckue uupoBbIe
n/n Bcero H3yYCHUS
padoThI padoTbl o0pa3oBaTe/ibHbIE
pecypchl
KonuvectBo nunpopmarnmu 1 https://resh.edu.ru/
2 AJNTOPUTMBI CIKAaTHSI TAHHBIX 1 https://resh.edu.ru/
Anroputm Xaddmana 1 https://resh.edu.ru/
[IpakTuueckas pabora no teme "Cixatue
4 JQHHBIX C TIOMOIIBIO AJITOPUTMA 1 1 https://resh.edu.ru/
Xaddmana"
5) Anroputm LZW 1 https://resh.edu.ru/
AJNTOPUTMBI CKAaTUSI IAaHHBIX C MIOTEPSIMHU.
[IpakTuueckas padota o teme "Cxxatue
6 P P 1 0.5 https://resh.edu.ru/
JTaHHBIX ¢ ToTepsMu (anroputMel JPEG,
MP3)"
7 CkopocTb nepenauu JaHHBIX 1 https://resh.edu.ru/
8 [TomexoycTONYMBBIE KOJBI 1 https://resh.edu.ru/
[IpakTuueckas pabota 1mo Teme
9 " P vp | 1 1 https://resh.edu.ru/
[TomexoycToiunBbIE KOIBI
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozeiicTBue. CuctreMHubiid 3 PexT.
10 a (b(bv 1 https://resh.edu.ru/
YmpasrieHnue Kak HH)OPMAITMOHHBIN
npouecc. OOpaTHas CBA3b
11 Mopenu u MoAeIUpOBaHUE 1 https://resh.edu.ru/
12 I'padmr 1 https://resh.edu.ru/
13 Pemenue 3aau ¢ momouisio rpagos 1 https://resh.edu.ru/



https://resh.edu.ru/
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14 JHepeBbs https://resh.edu.ru/

15 OCHOBBI TEOPUU UTP https://resh.edu.ru/
[IpakTuyeckas padora o Teme "[lorck

16 BBIUTPBIITHOM CTPaTEruu B UTPE C MOTHOM https://resh.edu.ru/
nHpopMmanuen"

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA https://resh.edu.ru/

18 [IpakTuueckas pabora mo Tel\/vlve "Cpencraa https://resh.edu.ru/
HCKYCCTBEHHOT'O MHTEJICKTa
dopmManuzaius TOHITHS AJITOPUTMA.

19 Marmuna TLIOpI/IHFaUKaK y'HI/IBePcaJ'ILHa}I httos://resh.edu.ru/
Mozenb Beruuciaenuil. Tezuc Yépua—
Teropunra
[IpakTnueckas pabota 1o Teme

20 "CocTaBJeHHE MPOCTOM MPOTrPaMMBI JIJIst https://resh.edu.ru/
MamuHbl Teropunra"

21 Mammna [Tocta https://resh.edu.ru/

22 Hopmanbhbie anropudmel MapkoBa https://resh.edu.ru/
ANTOPUTMUYECKH HEPA3pPEITUMBbIC 3aaUH.

23 3amada octaHoBa. HeBo3MOKHOCTH https://resh.edu.ru/
ABTOMATHUYECKOHN OTJIAJKH MPOTPaMM

24 Cno>XHOCTh BBIYUCIICHUI https://resh.edu.ru/
[Torck MPOCTHIX YUCEI B 33JAHHOM

25 JIMANa3oHe C TOMOILBIO AJITOPUTMA https://resh.edu.ru/
«pemiero IparocheHar

26 [IpakTuueckas pabota 1o Teme "HOI/ICK" httos://resh.edu.ru/
MIPOCTHIX YKCEN B 33/IaHHOM JIMana3oHe

97 MHoropa3psiIHbI€ 1IeJIbIe YHCIIa, 33/1a41 httos://resh.edu.ru/

JUTHHHOM apu(METHKH
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28

[IpakTruyeckas pabora o Teme
"Peann3anysa BLIYUCIEHUI C
MHOTOpPa3psAIHbIMA YUCIIaMH"

https://resh.edu.ru/

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpaxkeHwus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO
CIIOBapsi JIJIsl 3aJIaHHOTO TEKCTa

https://resh.edu.ru/

30

31

32

[IpakTnueckas pabota 1o Teme
"ITocTpoenue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIsl 3aJJaHHOTO TekcTa"
AHanu3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeIbHOCTEH 10O
mabsony. PerynspHbie BblpaXKeHUs.
YacToTHBIN aHaIU3

ITpakTrueckas padora mo reMe "AHanus
p p
TEKCTa HA ECTECTBEHHOM S3bIKe"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

33

Crexku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPAKCHUS

https://resh.edu.ru/

34

35

36

Brruucnenue apudmetTndeckoro
BBIPKEHMSI, 3aMTMCAHHOTO B MOCT(HUKCHOMN
dhopme

[IpakTuueckas pabota 1mo Teme
"Brruncnenue apudMeTudecKoro
BBIPKEHHSI, 3aMTMCAHHOTO B MMOCT(HUKCHOMN
dhopme"

Ouepenu. Mcnonb3zoBanue ouepeau A
BPEMEHHOI'0 XPaHEHUS TAHHBIX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

37

[TpakTrueckas paboTa mo Teme

https://resh.edu.ru/
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"Ucnonws3oBanue ouepenu"”

38

HepeBbs. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnUHBIE
(bunapnbie) nepesbs. [locTpoeHue nepesa
JUTSL 32JIaHHOTO apuU(METHIECKOTO
BBIPKCHUS

https://resh.edu.ru/

39

40

41

[IpakTuueckas pabota 1o Teme
"Ucnons30BaHue 1€pEBHEB IS
BBIYUCIICHUS apH(PMETUIESCKUX
BbIpaKEHUI"

PexypcuBHbBIE aroOpuT™MBI 00X0/1a JIepEBa.
Hcnonp30BaHue CTEKa U OUEpeIn ISt
o0xoja 1epeBa

PexypcuBHbIe anroputMbl 00X0/1a AepeBa.
Vcnonp3oBaHue cTeka U O4epeIu JUIst
o0xoja nepesa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

42

AnroputMmel Ha rpadax. [Toctpoenue
MUHUMAaJIBHOI'O OCTOBHOIO JIepeBa
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

https://resh.edu.ru/

43

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

https://resh.edu.ru/

44

45

KonndecTBo pa3nuvHbIX MyTeH MEXIy
BEPIIMHAMU OPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada

Anroput™m JlelKCTpHI.

https://resh.edu.ru/

https://resh.edu.ru/

46

[TpakTrueckas paboTa mo Teme
"Beruncienue JiMHbI KpaTyanero myTa

https://resh.edu.ru/
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MEXTy BepIImHamMu rpada (aaropurm
Jeitkerpsn)"

47

48

Anroputm ®noiiga—Yopiamuia
3agauu, pemaemMble ¢ MOMOIIBIO

JMHAMHYECKOTr0 IPOrpaMMHUPOBAHUS:
BBIUHCJICHHE PEKYPCUBHBIX (DYHKINN

https://resh.edu.ru/

https://resh.edu.ru/

49

[IpakTnueckas pabota 1o Teme
"Brrunicrnienue pekypcuBHBIX (PYHKIIHIA ¢
MTOMOIIBIO0 JUHAMUYECKOTO
nporpaMmmMupoBaHus"

https://resh.edu.ru/

50

3aiauu, pemaeMbple ¢ TOMOIIbIO
ANMHAMHUYCCKOI'0 IIpOorpaMMHUpOBaHMA:
MOJICUET KOJIMYECTBA BAPHAHTOB

https://resh.edu.ru/

o1

52

53

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[3.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYECKOI'O IIPpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3alluH

Ilonstue o nmapagurmMax

nporpaMmupoBaHusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

54

[TonsiTre 06 0OBEKTHO-OPUEHTHPOBAHHOM
MpOrpaMMHUpPOBaHUU

https://resh.edu.ru/

55

OO0BeKTHI U Knacchl. CBOMCTBA U METObI
00BEKTOB

https://resh.edu.ru/

56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

https://resh.edu.ru/

57

[TpakTrueckas paboTa mo Teme

https://resh.edu.ru/
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"Mcronp30BaHie rOTOBLIX KIaCCOB B
nporpamme"

Pa3paboTka mporpamMm Ha OCHOBE

58 https://resh.edu.ru/
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPAMMBI C HUCTIOJIb30BAHUEM 1 https://resh.edu.ru/
KJ1accoB"
WNukancynsuus. [Ipaktudeckas pabota no

60 teMe "Pa3paboTtka kinacca, HCIOIB3YIOIETO 0.5 https://resh.edu.ru/
MHKaNCyJauu"

61 Hacnenosanwue. [Tommmopduzm https://resh.edu.ru/

62 [IpakTuueckas pabota 1o Teme 1 httos://resh.edu.ru/
"Pa3zpaboTka nepapxuu Kkjiaccos"
Cpenpl ObICTPOI pa3pabOTKU POrPaMM.

63 [TpoexTrpoBanue uHTEpdeiica https://resh.edu.ru/
MOJIb30BATENSA

64 Hpoexrtupopaiiie wireppeiica https://resh.edu.ru/
MIOJTb30BATES

65 Hcnonb30BaHue roTOBBIX yr[paBJ'I}IeML:IX httos://resh.edu.ru/
AJIEMEHTOB JIJIs IOCTPOEHUs mHTepdetica
[IpakTuyeckas pabora o Teme

66 "Pa3zpaboTka nporpammsl ¢ rpadu4ecKuM 1 https://resh.edu.ru/
uHTepdeiicom"

67 Hsyuettie BToporo ssbika https://resh.edu.ru/
IPOTPaMMHUPOBAHUS

68 Msyteriie BToporo s3ika https://resh.edu.ru/
MIPOrpPaMMHUPOBAHHUS

69 Oranel KOMIIBIOTEPHO-MaTEMaTUYECKOTO https://resh.edu.ru/
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MOACIIMPOBAHUA

70

71

Jluckperusanus pu MaTeMaTu4ecKoM
MOJICJIMPOBAHUHU HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHu€e IBUKEHHUS

[TpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKEHUS"

https://resh.edu.ru/

https://resh.edu.ru/

72

MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTrueckas paboTa Mo Teme
"MonaenupoBaHue OMOJIOTMYECKUX CHCTEM"

0.5

https://resh.edu.ru/

73

MaremMaTHu4ecKue MOJCIN B SKOHOMHKE.
BreraucnurensHbIC OKCIICPUMCHTEI C
MOACITAMU

https://resh.edu.ru/

74

75

76

BepositHocTHbie Monienu. [IpakTudeckas
pabora o Teme "MmuTanmonHoe
MO/JISIIMPOBAHHE C TIOMOIIBIO METO/IA
MonTe-Kapno"

KoMmbproTepHOE MOIEIMPOBAaHUE CUCTEM
yTpaBJIeHUS

O06paboTka pe3ynbTaTOB IKCIIEPUMEHTA

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

77

78

79

Tabnuunbie (pesiuoHHbIe) Oa3bl TaHHBIX

ITouck, copTUpOBKa U GUIBTPALUSL
JAHHBIX. 3aMpOChl Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Beraucisiembie
I10JIS B 3aIpocax

[IpakTuueckas pabora no teme "Pabora ¢
roToBoM 0a30ii JaHHBIX"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

80

MHuororabianyable 0a3bl JaHHBIX. TUIIBI
CBs3el Mex Iy Tabnuiamu. BuenHuit

https://resh.edu.ru/
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Kir04. I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOIUYHON 6a3bl https://resh.edu.ru/
JaHHBIX"

82 3anpocsl K MHOTOTa0IMYHBIM 0a3am htts://resh.edu.ru/
JAHHBIX

83 [IpakTuueckas pil60Ta 1o teMe "3anpocsl K httos://resh.edu.ru/
MHOT0OTa0JIN4YHOU 0a3e naHHBIX"

84 S3bIk ynipaBienus qaHHsiMu SQL https://resh.edu.ru/
[IpakTuueckas pabota 1mo Teme

85 "VrpaBieHre TaHHBIMU C TTIOMOIIIBIO SI3bIKa https://resh.edu.ru/
SQL”

86 Hepensunonnsie 6a3bl JaHHbBIX. httos://resh.edu.ru/
DKCIEPTHBIE CUCTEMBI

87 WNHTepHeT-npuioxxenus https://resh.edu.ru/
ITonsATHE O CEpPBEPHON U KIUEHTCKON

88 yacTaAx caira. TeXHOIOrus «KJIHMEHT — https://resh.edu.ru/
cepBepy», €€ TOCTOUHCTBA U HEOCTATKU

89 OcHosb! s13p1ka HTML https://resh.edu.ru/

90 HpaKTquVCKaﬂ pabota no Teme "Co3nanue https://resh.edu.ru/
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBgsl s13p1ka HTML https://resh.edu.ru/

92 OcHogsr si3p1ka HTML https://resh.edu.ru/
IIpakTuyeckas padora o Teme "Co3nanue

93 Be0-cTp aHHHEI’ BIITIOYAFOLIEH https://resh.edu.ru/
MYJbTUMEIUIHbBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJI€0)"

94 OcHoBbI KacKaaHbIX Tabmwm cTuiei (CSS) https://resh.edu.ru/
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[IpakTruyeckas pabora o Teme

95 "OdopmiieHre CTPAHUIIBI C TTOMOIIBIO 1 https://resh.edu.ru/
KaCKaIHBIX TaOmuI cTiiiei"

96 Cuenapuu Ha si3b1ke JavaScript https://resh.edu.ru/

97 Cuenapuu Ha s3bIke JavaScript https://resh.edu.ru/

98 ®dopmbl Ha BEO-CTpaHHUILIC https://resh.edu.ru/

99 [IpakTuueckas pabota no teme "O6padboTka 1 httos://resh.edu.ru/
JTaHHBIX (hopm"

100 Pasmemenune B€6-CaI71T033. Ycmyra ) httos://resh.edu.ru/
XOCTUHTA. 3arpy3ka ¢aiiioB Ha calT
Kanpuposanue. cnpasnenue

101 HepCHeI\C’TI/IBI)I. I'mcrorpamma. Koppeknus https://resh.edu.ru/
YPOBHEH, KOPPEKIIHS I[BETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHUI
Broa nzo0paxeHuit ¢ HCMOIB30BaHUEM

102 PASMHIHEIX LH(POBLIX yCTPOHCTE. 0.5 https://resh.edu.ru/
[IpakTnueckas pabora no teme "O6paboTka
uudpoBbIx Gororpaduit”
Perymis. Pabota ¢ obnactsimu. OUILTPHI.

103 [TpakTuueckas padora o teme "Perymb 0.5 https://resh.edu.ru/
undpoBbIx Gororpaduit”
MHorocnoitasle n300paxeHus. TekcToBbIe

104 ciou. Macka cios. Kanansl. CoxpaHnenue https://resh.edu.ru/
BbIJICJIEHHOW 001acTH

105 HpaKmquKVaﬂ padora no Tewe 1 https://resh.edu.ru/
"MHorocnoitable n306paxxeHus"

106 [ToaroroBka uiroCcTpaIuii Ay BeO-calToB. 05 https://resh.edu.ru/

[TpakTrueckas paboTa mo Teme
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" AHUMHPOBaHHBIC N300paxKeHus"

Bekropnas rpaduka. Bekropuzamms

107 . 1 https://resh.edu.ru/
pacTpoBBIX H300pakeHU
108 HpaKTI/Iq"eCKa;I paborta no teme "BekTopHas 1 httos://resh.edu.ru/
rpadguka
IT
109 p"I/IHI_lI/IHLI HOCTpOCHUI/I}I U peIaKTUPOBAHUS 1 htps://resh.edu.ru/
TPEXMEPHBIX MOJICIIEH
110 HpaKTI/IquKHa;[ paboTa o TeMeu "C03I[aHI/Ie 1 httos://resh.edu.ru/
MPOCTHIX TPEXMEPHBIX MOJIENIEH
111 Cetounbie MoJien. Matepuaiibl 1 https://resh.edu.ru/
112 HpaKTI/I:‘{eCKaﬂ pabota no Teme "CeTouHbIe 1 httos://resh.edu.ru/
MOJIENN
113 MojenupoBaHie UCTOYHUKOB OCBEIIEHUS. 1 httos://resh.edu.ru/
Kamepsl
IT
114 " paKmquKfM pabora o reme 1 https://resh.edu.ru/
Pennepunr
115 AnnutuBHbIE TexHOJ0TUH (3D-ipuHTEpPHI) 1 https://resh.edu.ru/
116 [Tonstue o BI:IpTyaJ'IBHOI/I PEAbHOCTH U 1 htts://resh.edu.ru/
JIOTIOJTHEHHOM peabHOCTH
117 PesepBHOE Bpemst 1 https://resh.edu.ru/
118 PeszepBHoe Bpemst 1 https://resh.edu.ru/
119 PesepBHOE BpeMms 1 https://resh.edu.ru/
120 PeszepBHoe Bpemst 1 https://resh.edu.ru/
121 PesepBHOE Bpems 1 https://resh.edu.ru/
122 PeszepBHoe Bpemst 1 https://resh.edu.ru/
123 PesepBHOE Bpems 1 https://resh.edu.ru/
124 PezepBHOE Bpemst 1 https://resh.edu.ru/
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125 PesepBHOE Bpems 1 https://resh.edu.ru/
126 PezepBHOE Bpemst 1 https://resh.edu.ru/
127 PesepBHoe Bpems 1 https://resh.edu.ru/
128 PesepBHOe Bpems 1 https://resh.edu.ru/
129 PezepBHOE Bpemst 1 https://resh.edu.ru/
130 PesepBHOE Bpems 1 https://resh.edu.ru/
131 PezepBHOE Bpemst 1 https://resh.edu.ru/
132 PesepBHOE Bpems 1 https://resh.edu.ru/
133 PezepBHOE Bpemst 1 https://resh.edu.ru/
134 PesepBHOE Bpems 1 https://resh.edu.ru/
135 PezepBHOE Bpemst 1 https://resh.edu.ru/
136 PesepBHOE BpeMms 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kox
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

1.

3namsv (nonumams)

1.1

[loHnMaHue OCHOBHBIX NPUHIUIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTALlMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHAEHIUH
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH; BJIaJCHHE HaBbIKAMH PabOTHl C
ONCPALlMOHHBIMU CHUCTEMaMM M OCHOBHBIMM BHUJAMU IPOrPAMMHOIO
oOecrieyeHus AJIsl pelIeHust y4eOHBIX 3a/1a4 0 BEIOPAHHOM CHeHaIn3aiun

1.2

1.3

Hamnume mnpencraBnenuii o 0a30BBIX MNPHHLOMIAX OpraHU3allMd |
(YHKIIMOHHPOBAHHSI KOMITBIOTEPHBIX CETEH

[ToHumanue OCHOBHBIX MPHUHIMIIOB JUCKPETH3AaLMH PA3IUYHBIX BHUJIOB
uHpOpMAIU

14

[lonnmanue 0a30BBIX aIrOPUTMOB OOpaOOTKM YMUCIOBOM U TEKCTOBOM
uHbopManMu (3alUCh 4YHUCET B IO3UIHOHHONW CHCTEME CUHCIICHUS,
JIEJIMMOCTb 1I€JIBIX YHUCEJ; HaXOXKIEHHE BCEX IMPOCTHIX YHMCEN B 3a/laHHOM
nuanazoHe; 00pa0OTKa  MHOTOpaspsHBIX — LENbIX  YHUCeN;  aHalIu3
CHUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKU

1.5

3HaHue (QYHKIHMOHAIbHBIE BO3MOXKHOCTH MHCTPYMEHTANbHBIX CPEACTB
cpelnbl pa3paboTKu

1.6

1.7

Brnanenue OCHOBHBIMH CBeNEHHUAMH O 0a3zax JMJaHHBIX, HUX CTPYKTYpE,
CpeacTBax co37aHus U paboThl C HUIMH

[ToHnMaHNe BO3MOKHOCTEH W OTPaHUYEHUH TEXHOJOTHH HCKYCCTBEHHOTO
HWHTCJUICKTAa B  PAa3JIMYHBIX 06nacmx; HaJIN4ue HpeI[CTaBJ'IeHI/H\/’I 00
UCIOJb30BAHUM  MH(POPMALMOHHBIX  TEXHOJOTMM B pPa3IUYHBIX
npodeccroHalbHbIX chepax

1.8

2.1

BiianeHne TeopeTHMYECKMM  ammapaTtoM, IO3BOJISIIOLIUM  OCYIIECTBISATH
NIPEACTABICHUE 3aJaHHOIO0 HATYpaJbHOI'O YHUCIIA B Pa3IMYHBIX CHCTEMax
CUMCJICHMS;  BBINOJHATH  NpeoOpa3oBaHMsl  JIOTUYECKUX  BBIPAKEHUH,
UCHOJb3Yys 3aKOHbI alreOpbl JIOTUKH; ONpPEIeNsATh KpaTdalluii myTh BO
B3BEIICHHOM rpade U  KOJMYECTBO IMyTed MeXAy  BepLIIMHAMH
OPUEHTUPOBAHHOI'O AlIMKINYECKOro rpaga

Ymemo

VMenne MCIoIb30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUEC  MOJACIIN  JJIA
aHaiu3a OOBEKTOB U IMPOLECCCOB: (bOpMy.III/IpOBaTB oeiib MOJCINPOBAHUA,
BBIIIOJIHATE aHaJIUu3 PE3YyJIbTATOB, IMOJIYYCHHBIX B XOAC MOJACIHUPOBAHUA,
OICHUBAThb AACKBATHOCTb MOJCIIN MOACIINPYEMOMY O6’bCKTy WA NIPOLECCY,
IpCACTABIATE PE3YJIbTAThl MOACIIMPOBAHUSA B HAITIAAHOM BUJIC

2.2

YMenne kimaccu(UIMpPOBATH OCHOBHBIE 3aJaud  aHaJIM3a  JAHHBIX
(mporHo3upoBaHue, KIaccu(uKaius, KiacTepu3aius, aHalu3 OTKIOHEHHH );
MIOHUMAaTh MOCJIEOBATEIbHOCTh PEIIEHUS 33/Ja4 aHajlu3a JaHHBIX: cOOp




MEPBUYHBIX JTaHHBIX, OYMCTKA M OLIEHKA KAa4eCTBA JaHHBIX, BEIOOP U (WIIK)
MMOCTPOCHHUE MOJIENIH, TMPeoOpa3oBaHUE [AHHBIX, BU3YyaJW3allUsl JIaHHBIX,
HWHTEpIIpETAIs Pe3yJIbTaTOB

2.3

YmMmenue onpenensiTh UHOOPMAIMOHHBIA 00BEM TEKCTOBBIX, TPAPUICCKUX U
3BYKOBBIX JIaHHBIX TIPU 33JaHHBIX MapaMeTpax IUCKPETU3aluu. YMEHHE
OTIPECIISATh CPEIHIOI CKOPOCTh MEPeavyn JaHHBIX, OIICHUBATh N3MEHEHHE
BpPEMEHU Tiepefaud NPy U3MEHEHUH HH()OPMAIMOHHOTO 00BEMA NaHHBIX H
XapaKTePUCTHK KaHaa CBSI3U

2.4

2.5

YMeHue CTpOUTh KOJA, OOCCICUUBAIONIUN HAUMEHBIIYIO BO3MOXKHYIO
CPEIHIO0 JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

VYMeHune ucroinb30BaTh IIpyu pCUICHNH 3a1a4 CBOMCTBa HO3PII.IPIOHHOI>1 3aI1ucu
YUCCll, aJITOPUTMBI IIOCTPOCHHA 3allMCH YHCJIa B IMO3UIIMOHHOM CHCTEME
CUHUCICHUA C 3aJaHHBIM OCHOBAHHMEM M IIOCTPOCHHA 4YHCIAa II0 CTPOKE,
conepmameﬁ 3allMCh ATOI'0 YHCIA B IIO3UIIMOHHOM CHCTEME CUHCIICHUS C
3aIaHHbIM OCHOBAHHEM; YMCHUC BLIIIOJIHATH apI/I(bMeTI/I‘IeCKI/Ie Oo1Icpanvun B
ITO3MIIMOHHBIX CUCTEMAX CUHMCIICHUA

2.6

VYMmenue CTPOUTHL  JIOTHYECKOC  BBIPpAXXCHUC B I[I/I?;”b[OHKTPIBHOﬁ u
KOHBIOHKTHBHOM HOpMAaJIbHBIX q)opMax 10 SaHaHHOﬁ Ta6n1/1ue HCTHUHHOCTH,
HCCICO0BATHh 0051acThb HNCTHHHOCTH BBICKA3bIBaHUA, COACPIKAIICTO
IMEPEMECHHBIC; PCIIAaTh HECIOKHBIC JIOTUYCCKUEC YPABHCHUA

2.7

2.8

YMeHue pemath aaropuTMUYECKUE 3aa4H, CBSI3aHHbIE C aHAJIM30M IpadoB
(3a1auM MOCTPOEHHUS ONTUMAIBHOTO IIyTH MEXIYy BepIIMHaAMH TIpada,
ONpeseNeHUs] KOJMYECTBA PA3IMYHBIX IyTeH MeXAy BepLIMHAMHU
OPUEHTUPOBAHHOI'O AlIMKINYECKOro rpaga)

YMeHHE HCIONIB30BaTh JEPEBbs IIPU aHAIU3€ U IOCTPOECHUU KOJLOB U I
MPECTaBICHUS apu(METHUECKUX BBIPAKEHHH, TIPU PEIICHUH 3a7ad ITOUCKa
U COPTUPOBKH; YMEHUE CTPOUTH JIEPEBO UIPHI 10 33JaHHOMY aJIrOPUTMY;
pa3pabarbiBaTh 1 0OOCHOBBIBATH BBIMTPBILIHYIO CTPATETUIO UTPhI

2.9

2.10

VYMmenue AHAJIU3UPOBATH AJITOPUTMBI C HUCIIOJIB30BaHHUEM Ta6J'II/III
TPAaCCUPOBKH,; ONPCACIATH 0e3 HCIOJIb30BAHUS KOMIIBIOTEpA PE3YJIbTAThI
BBIITOJIHCHHA HCCJIOKHBIX IIpOTrpaMM, BKIIIOYAIOMIHUX IUKJIbI, BETBJICHUA U
noAanporpaMMmel, IIpH 3aJaHHBIX UCXOAHBIX TAHHBIX

YMeHue ornpenensaTh CI0XXHOCTh U3y4aeMbIX B Kypce 0a30BBIX alrOpUTMOB
(cyMMupoBaHHE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MacCuBa, NepeOOpHbIE
AQIrOPUTMBbI, JBOMYHBIM TOUCK) U MPUBOAUTH NPUMEPHI HECKOIBKHUX
AJITOPUTMOB PA3HOM CIIOKHOCTH JUIsl PEIIEHUs OJHOM 3a/1a4u

211

2.12

Bnanenue yHuBepcaibHBIM S3bIKOM NPOTPaMMHPOBAHMS BBICOKOT'O YPOBHS
(TTackanb, Python, Java, C++, C#), npencraBieHusiME O 0a30BBIX THITAX
JAHHBIX W CTPYKTypax JaHHBIX; YMEHHE UCIIOJIb30BaTh OCHOBHBIE
YIPAaBIISAIOLINE KOHCTPYKLIUU; yMEHHE OCYLIECTBIISATh aHaJIn3
MPEUIOKEHHONW MPOTrPaMMBI: ONPENENIATh Pe3yibTaThl pabOThl MPOTrPAMMBI
MpHU 3aJaHHBIX HCXOJIHBIX NaHHBIX;, OMPEACNATh, MPH KAKUX HCXOIHBIX
JTAHHBIX BO3MOJKHO TOJY4YE€HUE yKa3aHHBIX Pe3yJIbTaTOB; BBIABIATH JaHHbIC,
KOTOpbIE MOT'YT IIPUBECTH K OMIMOKE B paboTe MporpamMmbl; HOpMyIHpOBaTh
MIPENJIOKEHUS IO YIIYUILIEHUIO IPOrPaMMHOI0 KoJa

YMeHHe  peanu3oBbIBAaTH HAa  BBHIODAaHHOM  JJISI  U3YyYEHHUsS  SI3bIKe
nporpammupoBanus Beicokoro ypoBus (ITackams, Python, Java, C++, C#)
THUIIOBBIE aJITOPUTMBI OOPAOOTKH YHMCEN, YUCIOBBIX MOCIEI0BATEIbHOCTENH U
MacCHBOB: IIPECTaBICHHE YHCIAa B BHE HAO0Opa MPOCTHIX COMHOXHTEIICH;




HaXOXXJCHHE MaKCUMaJIbHOW (MHHUMAJIBbHOM) (Pl HaTypaJIbHOTO YHCIa,
3allMCaHHOTO B CHCTEME CUMCIIEHHsI C OCHOBAHHMEM, HE IpeBbILaomum 10;
BbIUUCIIEHHE OOOOIMIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MacCHMBa HIIH
YHUCIIOBOM  MOCIEAOBATENbHOCTH  (CyMMBbI, IPOU3BEACHHUS  CPEIHETO
apu(METHYECKOr0, ~MHHUMAQJIBHOTO ¥  MAaKCUMaJIbHOTO  DJIEMEHTOB,
KOJMYECTBA D3JEMEHTOB, YJOBJICTBOPSIONIUX  33JaHHOMY  YCIIOBHIO);
COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE HCIIOJIb30BaTh B IIPOrpaMMax
JAHHbIE Pa3JUYHBbIX THUIIOB C Y4YETOM OIPAHMYEHHUM HA JUAIa30H MX
BO3MOXKHBIX 3HAYEHUM, IPUMEHSATH [IPU PELICHUU 3a7a4 CTPYKTYpPbl JaHHBIX
(criMcku, cnoBapu, CTEKH, OYepedH, IEPEeBbsi); MPUMEHSATh CTaHIAPTHHIE U
COOCTBEHHBIE TOIPOTPaMMBI Ui OOpaOOTKM YHCIOBBIX MJAaHHBIX H
CUMBOJIbHBIX CTPOK; UCIOJB30BaTh MpU pa3paboTKe MporpaMMm OHOIUOTEKH
MIOAIPOrpaMM; YMEHHUE UCIOJIb30BaTh CPEACTBA OTIAAKU IPOIPAMM B Cpejie
[IPOrpaMMHUPOBAHUSA

VYMeHune ucrojib30BaTh OJICKTPOHHBIC Ta6J'II/IHBI A aHaJIn3a, IpeacTaBICHUA

213 1 00pabOTKM JaHHBIX (BKJIIOYAsi BHIOOp ONTHMAIIBHOTO PEIICHUS, MOA00D
JUHUU TPEHJa, PeLIeHHEe 3a7ay MPOrHO3UPOBAHUS); YMEHUE HCIOIb30BATh
TabJIMYHbIE (PENSILIMOHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBbI
YMeHue OpraHu3oBbIBaTh JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C

214 HCIOJIb30BAHUEM PA3JIUYHBIX CPEJCTB LU(POBBIX TEXHOJIOIUH; TOHUMaHUE

BO3MOKHOCTEH IM(PPOBBIX CEPBHCOB T'OCYIAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa3oBaTebHbIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

[{udposast rpaMOTHOCTH

11

1.2

OcCHOBHBIE TECHACHIUHN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaﬂneanHe
BBIYHCIICHUA. MHoronpoueccopHme CHCTEMBI. PaCHpe,I[CJ'IéHHBIG BBIYMCIINTCIIbHBIC

CUCTEMBI M 00paboTKa OOJIBIITNX JaHHBIX

[TpyHIMOBI TOCTPOGHUS U amlapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Ceresbie nporokonbl. Cetb MHTepHer. Anpecauust B cetu MutepHeT. [IpoTokossl
creka TCP/IP. Cucrema nomennbix uMmEH. Pasnenenue IP-cetm Ha mojacetn ¢

IIOMOIIBIO MACOK HOI[CGTGﬁ

13

14

1.5

daiinoBas cucrema. llowck B (aitioBoli cucreme. [IpuHIUIBI pa3MelieHUs |
uMeHoBaHusl (ailioB B JOATOBpeMeHHON mamatu. [1labnoHbl 1 onucaHus rpymnmn
daiinoB

CkopocTh  mepedauyd  JIaHHBIX.  3aBHUCHUMOCTb  BPEMEHM  Iepelayd  OT

UH(POPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHalla CBSI3U

HIudpoBanne naHHbIX. CHUMMETpUYHBIE M HecMMMeTpuuHble Mmupel. [udpsr

npocroii 3amensl. Hudp Lesaps. udp Buxenepa. Anropurm muppoBanus RSA

1.6

Koppl, no3ponstomnye oOHapyXUBaTb M HUCHPABIATH OUIMOKH, BO3HUKAIOLIUE IIPU
nepenave JaHHbBIX. PacctosHue Xsmmunra. KogupoBanue ¢ moBTOpeHHEM OHUTOB.

Konwr XaoMmMmuHra

2.1

2.2

Teopernueckue OCHOBBI HH()OPMATHKH

I[BOI/I‘{HOG KOAUPOBAaHHC. PaBHOMepHLIe U HCPABHOMCPHBIC KOIBI. Z[eKO,Z[I/IpOBaHI/Ie
COO6H_IGHI/II71, 3alMUCAHHBIX C IOMOIIBIKO HCPABHOMCEPHBIX KOIOB. Ycaoue daHo.

HOCTpOGHI/Ie OAHO3HAYHO ACKOAWPYCMBIX KOAOB C TIOMOIIBLIO ICPCBA

Teopernueckre MOAX0/IbI K OLIEHKE KOJIMUYeCTBa HH(popMay. EMuHUIBI u3MepeHust
KonuuecTBa MHpopManuu. AisdaBUTHBII MOAXOA K OLIEHKE KOJUYECTBa
uHpopManuu. 3aKoH aaguTUBHOCTU HHpopmanuu. Popmyna Xaptiu. Uudopmanus

1 BeposTHOCTh. Dopmyiia IlleHHOHa

2.3

Cucrembl cuucieHus. Pa3BépHyTas 3amuch IeNbIX U JAPOOHBIX dYHCEN B
MO3ULIMOHHOM cucteMe cuucieHus. CBOWCTBA TMO3UIMOHHOW 3alUCH  4YHCIIA:
KOJMYECTBO 1P B 3aMMCH, NMPU3HAK JEIMMOCTH YHCJIa HA OCHOBAHHME CHCTEMBI
CUHMCJICHHS. ANITOPUTM TIEPEBOJIa 1IEJIOT0 YKCIIa U3 P-MYHON CUCTEMBI CUHMCIIECHUS B
JNECATHUYHYIO. ANTOPUTM TiepeBOofa KOHEYHOW P-w4HON 1poOu B JECATHUHYIO.
ANTOpPUTM MEepeBO/ia 1EJ0T0 YUCHIA U3 AECATUYHON CUCTEMBI CUMCIIeHHUs B P-1uHy10.

[lepeBos KOHEUHOM NecATUYHON Ipodbu B P-nuHyro. J[Bom4Has, BOCbMEpHYHAs U




mecTHaauaTcpuIHadgd CUCTCMbI CHHCIICHHS, CBA3b MCXKIY HHUMU. ApI/I(bMeTI/I‘-IeCKI/IC

onecpanru B MO3UIIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.4

TpoanasI YpaBHOBCUHICHHAA CHUCTCMaA CUHUCIICHUA. I[BOH‘IHO-I[CCSITH‘IHEISI cucreMma

CUHUCJICHUA

2.5

2.6

Komuposanue texcroB. Kommpoka ASCII. OxnobaiitHele koaupoBku. CTaHmapt
UNICODE. Komupoka UTF-8. Omnpenenenune wuHdopmManmoHHOro o0bEMa

TEKCTOBBIX COO6H.[€HHI>1

KomupoBanue wuzobpaxkenmii. OrneHka HHPOPMAIMOHHOTO 00BbEMa TpaduuecKkux
JAHHBIX TIPU 3aJlaHHBIX pa3pelleHHH W TIyOWHE KOAMpPOBaHWs IBera. L[BeToBEHIC
monenu. KoaumpoBanue 3Byka. OrneHka HH()OPMAIMOHHOTO 00BEMa 3BYKOBBIX

JAaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Ppa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsTme BbICKa3bIBaHUS. BrICcKa3biBaTenbHBIE  (OPMBI
(mpeaukaTsl). KBaHTOpPBI Cy11€CTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HUCTUHHOCTU. JlorMyeckue  BBIpAXKEHUS.
Jlormueckue ToxxecTBa. Jlornyeckue onepanuy 1 onepanuy Haj MHOKECTBAMH.
3aKkoHbl  anreOpbl  JIOTUKHU. OKBHUBAJIEHTHBIE INPe0Opa30BaHUS  JIOTUYECKUX
BbIpa)keHUil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlornueckue (QyHKIMH. 3aBHCHMOCTh KOJHMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIUI OT KOJIMYECTBA APIyMEHTOB.

Kanonunueckue popmbl JOrMUeCKUX BbIPAKEHUN

2.8

COBCpIHGHHI)IG JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I, AJITOPUTMBI

HX ITOCTPOCHHA 11O Ta6J'II/IIle HCTUHHOCTHU

2.9

2.10

Jlornueckue BIEMEHTBI B COCTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psansbeii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax II0
3alaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOIO BBIPAKEHUS 10

JIOTUYECKOU cXeMe

Mopenun wu wmoxenupoBaHue. llenm wMopaenupoBaHusA. AJIEKBAaTHOCTh MOJENH
MOJIETTUPYEMOMY O0BEKTY WM npoueccy. DopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3yabTaTOB MOJCIHPOBAHUS B BUJE, YAOOHOM JJISi BOCIIPUSTHS

yenoBekoM. [ paduueckoe npeacTaBieHue NaHHBIX (CXEMBI, TAOIUIIBI, TPAdUKH).

2.11

[IpencraBieHue 1eNbIX YuceN B MaMATH KoMIbloTepa. OTpaHUYEeHHOCTh JAHarna3oHa
yucesl NpU OrPaHUYEHUH KOJIMYECTBa pa3psaoB. llepenonHenue pas3psaHON CETKHU.
be33HakoBble W 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIN TOMOIHUTEILHBIN
KOJl OTPULATEIbHBIX YUCEN.

[ToOuToBBIe NOrMYeckue onepanuu. Jlornueckuit, apuPpmMeTHUecKuil U MUKIMYECKUN

casuru. ludposanue ¢ moMoIIbI0 MOOUTOBOM orepanuu «uckimoydatomee NIJTN»

2.12

HpeI[CTaBJ'ICHI/IC BCIICCTBCHHBLIX YHUCCII B MMaMATH KOMIIBIOTEpA. 3Haqama;1 4aCcTb U




2.13

HOpsIOK yKcna. J{nana3oH 3HaYeHHMH BellecTBEHHBIX uncell. [Ipobnembl xpaHeHHS
BCILIECCTBCHHBIX UHCEJ, CBSA3aHHBIE C OrPAHUMYEHHMEM KOJIMYECTBA DPa3psoB.
BeinonHenue onepanuii ¢ BeIIECTBEHHBIMH YHUCIIAMH, HAKOIUIEHHE OIIMOOK IpH

BBIYHCIICHUAX

I'padsl. OcHoBHBIE OHATUSA. Buabl rpadgoB. Onucanue rpagoB ¢ MOMOIIBIO MAaTPHIL
CMEKHOCTH, BECOBBIX MAaTpHL, CIHUCKOB CMEXHOCTH. PellleHHe anropuTMHYecKuX
3aja4, CBS3aHHBIX C aHAJIM30M rpadoB (MIOCTPOCHUE ONTHUMAIBHOTO MYTH MEXIY
BEpILIMHAMU Tpada, orpeieeHue KOJMUECTBA PA3INYHBIX MyTEH MEX/1y BepIIMHAMH

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.14

2.15

HepeBwbs. bunapnoe nepeBo. [epeBbs moucka. CrmocoObl o00xoma JepeBa.
[IpencraBnenue apupMeTHUECKHX BbIpaKEHUN B BHIE JepeBa. lcmonb3oBaHue
rpad)0B U AEPEBBEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUPa

JlucKkpeTHble WUTpBI IBYX UTPOKOB ¢ moiHON uHpopmanwmeii. [loctpoenue nepesa
nepebopa BapuUaHTOB, ONHCAHWE CTPATerMd Wrpel B TaOMU4HOW  (opme.

BpMrpslHbeIe ¥ IPOUTPHIIIHBIE TO3ULIHANA. BBINTPBIIHBIE CTPATETUH

2.16

3.1

3.2

3.3

CpencTBa MCKYCCTBEHHOTO HMHTEJUIEKTa. MneHTH(dUKanus W MOUCK H300pakeHUi,
pacniosHaBanue Jan. Mcmonp3oBaHME METONOB HCKYCCTBEHHOIO MHTEILIEKTa B
oOyuaromux cuctemax. lcrnonb3oBaHue METOJOB HCKYCCTBEHHOI'O HMHTEIIEKTa B

pobororexnuke. MuTepHer Bemieit. Heliponusie cetu
AJNTOPUTMBI U IPOrPaMMHPOBAHUE

CDOpMaJ'II/ISaI_II/IH IIOHATHA aJIr'OpUTMa. Mamuna TBI-OpI/IHl"a KaK YHHBCPCaJIbHAA

MOJENb BBIYUCIEHUIN

OneHka cl0XKHOCTU BblunciaeHu. BpeMs paOoTsl 1 00BbEM HCIIONB3yeMON HaMsTH,
UX 3aBHCHUMOCTb OT pa3Mepa MCXOJHbIX JAaHHbIX. OIlleHKa acUMOTOTUYECKOU
CJIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI NOJMHOMHAIBHON cloxkHOCTH. [lepebopHbie
anropuTtmsl. IIpumepsl pa3sanyHbIX AJITOPUTMOB PEIICHHUS OJHOM 3aJadd, KOTOpBIE
HUMEIOT PA3JIMYHYIO CI0KHOCTD

OmnpezneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThI MPOCTEHUIIMX  aJrOPUTMOB
YOpPaBIEHUS HUCHOJHUTENSMU U BBIYMCIUTENBHBIX alNropuTMoB. OrpeneneHue

UCXOJHBIX JJAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yIbTaT

3.4

Anroput™Mbl 00paOOTKM HATypajJbHBIX YMCEJ, 3alMUCaHHBIX B IO3UIIMOHHBIX
cUcTeMax CUMCIICHHUsS: pa30MeHue 3alKcy Yrcia Ha OTJeNIbHbIe TU(PbI, HAX0XKICHHE
CYMMBI M TpOM3BeACHUS LU(DP, HAXOXKIACHHE MaKCUMaIbHOW (MUHUMAJIHHON)
UQpHL.

[IpencraBinenue uyucia B BHAE Habopa NPOCTBIX COMHOMKUTENEH. AJITOpPUTM
OBICTPOro BO3BEACHUS B cTeneHb. [IoMCK MPOCTHIX YHCEN B 3aJaHHOM JIHara3oHe C

MMOMOIIBIO AJITOpUTMA «KPCHICTO 3paTocq)eHa»




3.5

MHoropa3psHble LeJble YUCIa, 3a1a49i JTUHHON apupMeTuKU

3.6

S3pik mporpammupoBanust ([lackans, Python, Java, C++, C#). Tumbl JaHHBIX:
IEJIOUMCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIC, JTornueckue. BerBnenus. CioxHbIe
ycaoBus. Llukiibl ¢ ycnoBueM. LIUKIIbI O HEpeMEHHOM.

O06paboTka nmaHHBIX, XpaHsAmwmxcs B (aitax. TexkcToBble W JABOWYHBIC (DAMIIbL.
daiinoeie nepeMeHHbIe ((aitnoBsie ykazarenn). Urenue u3 aiina. 3anuce B (aii.
Pazbuenue 3anaun Ha moa3anauun. [lognporpamMmer (IporieAypsl U GYHKIIHH).

Hcnons3oBanne CTaH,HapTHOﬁ OMOIMOTEKH SA3bIKA IIporpaMMHupOBaHUA

3.7

3.8

3.9

Pexypcusi. PexypcuBHble mpouenypsl u ¢GyHkuuu. lcnonb3oBaHue creka Ui

OpraHu3anuu peKypCHUBHLIX BbI3OBOB

Yucnennsle Meroabl. TouHoe W NpuOIMKEHHOE pelieHus 3amadd. YucieHHoe
pellleHne YpaBHEHHMM C MOMOIIBI0 Toadopa mnapaMerpa. YUCIEHHbIE METOIbI
peuieHuss ypaBHEHWH: MeToa  repedopa, METOI  IMOJIOBHHHOTO  JICJICHUSI.
[IpubnuxkEéHHOE BBHIYMCICHUE JUIMH KPUBBIX. BbrumcieHue toiomaned Quryp c
MOMOIIbI0 YUCICHHBIX METOJIOB (METOA MPSIMOYTOJIBHUKOB, METOJ Tpameruil).
[Touck wmakcumyma (MHHHMyMa) (YHKIMM OJHOW TEPEMEHHOH METOAOM

IIOJIOBHHHOT'O ACJIICHUA

O6pabotka CUMBOJIbHBIX JTAHHBIX. Bcerpoennsie GbyHKIMN A3bIKA
POrPaMMHUPOBAHUS 1T O0paOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCUYET KOJMYECTBA MOSBICHUI CUMBOJIA B CTPOKE, pa30HeHHe
CTPOKH Ha clioBa MO MpoOeIbHBIM CHMBOJAM, MOUCK MOICTPOKU BHYTPU JAaHHOU
CTPOKH, 3aME€Ha HalJIeHHOHN MOACTPOKH Ha JIPYTryio CTpoKy. ['eHepaius Bcex cioB B
HEKOTOPOM andasure, YIOBJIETBOPSIIOMIMX  3aJaHHBIM  OTPAHUYCHHSM.

[TpeoOpa3oBanue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel M MOCHENOBATENBLHOCTH  YHCel.  Bbluuciienne  000OMIEHHBIX
XapaKTePUCTHK DJIEMEHTOB MAacCHBAa WJIM YHCIOBOHM MOCIEN0BATENbHOCTH (CYMMBI,
MPOU3BENCHUS, CpEeIHEro apu(pMeTHYecKoro, MHUHMMAILHOTO M MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA DJEMEHTOB, YJOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHIO).
JluHelHbIl TOMCK 3aJaHHOTO 3HAYEHHMs] B MacCHBE. AJTOPUTMBI PaOOTHI C
AJIEMEHTaMH MacCMBa C OJHOKpPaTHBIM MpPOCMOTpoM MaccuBa. CopTUpOBKa
OJIHOMEpHOTO MaccuBa. IIpocTbie METOAbl COPTHUPOBKH (METOJ IMy3bIpbKa, METOJ
BBIOOpa, cOpTUpOBKa BcTaBKkamMu). COpTHUpOBKA cIusHUEM. BpIicTpas copTHpoBKa

maccuBa (anroputm QuickSort). J[BonuHbIi TOMCK B OTCOPTHPOBAHHOM MacCHBE

3.11

JIBymMepHBbIE MacCUBBI (MaTpHIlbl). ANTOPUTMBI 00paOOTKM ABYMEPHBIX MacCHBOB:
3all0JHEHUE JIBYMEPHOTO YHMCJIOBOIO MaccuBa IO 3aJaHHBIM IIPAaBWJIAaM, IIOHUCK
AJIEMEHTA B JIBYMEPHOM MAaCCUBE, BBIYHMCIEHUE MakcUMyMma (MUHMMYMa) U CyMMBI
JJIEMEHTOB JIByMEPHOI'O MAacCUBa, MEPECTAaHOBKA CTPOK M CTOJOLOB JBYMEPHOIO

MaccuBa




3.12

CrnoBapu (accouuaTHBHBIE MAacCHBBI, OTOOpakeHus). Xomi-tadbnuisl. [loctpoenue

aﬂ(l)aBI/ITHO"-IaCTOTHOFO CJIOBapd IJIA 3aJaHHOTI'O TCKCTa

3.13

Crexn. AHanmM3  TOPaBWIBHOCTH  CKOOOYHOTO  BBIpOKEHHs.  BbIuucieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAaHHOTO B MOCT(GUKCHOH (opme.

O‘ICpCI[I/I. Hcnonws3oBanue odyepeaun aJisi BDEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTtpoeHne MHHHUMAaIbHOTO OCTOBHOTO JE€peBa
B3BEIICHHOTO CBSI3HOTO HEOopUeHTHUpoBaHHOro rpacda. KomuuecTBo pazmuuHbIX
nyTell MEeXIy BEpIIMHAMH OPUEHTHPOBAHHOTO AlUKIMYECKOro rpada. AJIroputm

JenkeTphl

3.15

3.16

HepeBps. Peanmsanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(6unapuele) naepeBbs. IlocTpoeHue nepeBa I 3aJaHHOTO apU(YMETHIECKOTO
BblpakeHUs. PekypcuBHbIe anroputmel o0xoxa aepeBa. Vcmosib3oBaHue creka U
ouepeau i 00xo/a AepeBa

JluHaMuyeckoe MpOrpaMMHUpPOBaHME KaK METOJ PELIeHUs 3ajJad C COXpPaHEHUEM
IIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aJaud, PELIacMble C IMOMOIIBI0 JTUMHAMHUYECKOIO
IPOTPAMMHUPOBAHUS: BBIUUCICHHE PEKYPCHUBHBIX (YHKIHA, MOACYET KOIMYECTBA

BApUAHTOB, 3a1a4X OIITUMHU3ALIUN

3.17

4.1

[Tonsatne 06 00BEKTHO-OPUEHTHPOBAHHOM MTPOrpaMMHUPOBaHUU. OOBEKTHI M KJIACCHI.
CaoiicTBa U MeTOAbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO IMoaxona. MHkamcymsmus,

HacJieI0BaHHe, TTOTUMOP(HU3M
HNudopmaninoHHbie TEXHOJIOTHH

AHanu3 faHHbIX. OCHOBHBIE 3aJaud aHajlu3a JIAHHBIX: [POTHO3HPOBAHUE,
KJaccupuKanus, Kiacrepusanus, aHanu3 oTkiIoHeHui. [locnenoBarenbHOCTH
peleHns 3a7ay aHajli3a JaHHBIX: COOp MEpPBUYHBIX NAHHBIX, OYHUCTKA U OLEHKA
Ka4yecTBa JaHHbIX, BHIOOp M (MJIM) MOCTPOEHUE MOJENH, NpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3alusl JaHHBIX, MHTEpIpeTanns pe3yibTatoB. [IporpaMMHBIE CcpencTBa H
WNHuTepHer-cepBuchl 111 00pabOTKU M IMpeICTaBiIeHUs JaHHBIX. bombiive naHHbIE.

MamHHOe 00y4yeHue

4.2

4.3

AHanu3 JaHHBIX C TOMOUIBIO AIEKTPOHHBIX TabauL. Boluricienne cyMMbl, CpeTHEro
apupMeTHyecKkoro,  HamOOJbIIEro  (HAMMEHBIIEro)  3HA4YEHUs  JIMara3oHa.
Boruncnenne xo3dduumenta koppemsiiuu IBYX psaoB JaHHbIX. [locTpoenue
CTOJIOYATHIX, TMHEWYATHIX U KPYTOBBIX Tuarpamm. Iloctpoenue rpagukoB GpyHKIHA.
[TonGop nuHUMM TpeHJa, pelleHHe 3ajad MporHo3upoBaHus. Pemenue 3amau

ONTHUMU3ANUU C TOMOLIBIO IJICKTPOHHBIX Ta6J'II/II_I

ZII/ICerTI/ISaIII/ISI npru MaTEMaTHY€CKOM MOJCIMPOBAHHNU HEIIPCPBIBHBIX IMPOLECCOB.

MO,Z[CJII/IpOBaHI/IC JABHKCHMUA. MO,Z[CHHpOBaHI/Ie OMOJIOTHYECKUX CHUCTEM.




4.4

Marematuueckue MOJEIM B HSKOHOMHKE. BBIYMCIHUTENbHBIE SKCIEPUMEHTHI C
monensimu.  OOpa®oTka pe3yJbTaTOB  dSKCIEpUMEHTa. MeToJ HauMEHbLINX
kBaipaToB. OLEHKA YHUCIOBBIX MAPaMETPOB MOJICIUPYEMBIX OOBEKTOB M TIPOIECCOB.

BoccTanoBiienne 3aBUCHMOCTEH 110 pe3yjabTaTaM 3KCIICPUMCHTA

BepositHocTHbie Moaenn. Metonbl MonTe-Kapiio. UMutanimonnoe MoAeanupoBaHue.

CucTeMbl MacCOBOTO 0OCITYKUBaHUS

4.5

Tabnuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TabmuIa — mpencTaBICHUE CBEACHUN 00
OJHOTHIHBIX 00BbekTax. Ilone, 3amucek. Kmrou Tabaunel. Pabora ¢ roToBoi 0a3oi
JaHHBIX. 3amoiHeHue 0asbl JaHHBIX. [loWcK, cOpTUPOBKA M (MIBTpAIHs TAHHBIX.
3anpockl Ha BBIOOPKY JAaHHBIX. 3alpoChl ¢ MMapamMeTpaMu. Beramciasiembie mojis B
3ampocax.

MHuoroTtabauuHbie 0a3bl JaHHBIX. THIIBI CBsI3€i MeX Ty TabuuamMu. BHeNHUN Koy,

[emocTHOCTH 6a3bl aHHBIX. 3aIIPOCHI K MHOTOTAOJMYHBIM 0a3aM JTaHHBIX

4.6

TexcroBslii poueccop. CpencTsa MOUCKAa U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypupOBaHHbIE TEKCTOBbIE JOKyMeHThl. CHocku, oriasineHue. IIpaBuina

UTUPOBAHUS UICTOYHUKOB U O0OopMIICHHS OMOINOrpa@uuecKuX CChUIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Uudopmaruka (B 2 yactsix); yriay6nennoe ooyuenue 10 kimacc/ Iomsikos K.1O.,
Epemun E.A., O61iecTBo ¢ orpaHndeHHOM 0TBeTCTBeHHOCThIO « BUHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «31aTENbCTBO
«IIpocBemienue»

* Uudopmaruka (B 2 yactsx); yriayonennoe ooyuenue 11 kmacc/ [onsikos K.1O.,
Epemun E.A., O0uiecTBO ¢ orpaHMueHHON 0TBETCTBEHHOCTHI0O « BTHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/






