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INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryoa€éHHBIH YPOBEHb) HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBEe TpeOOBaHMI K pe3yJbTaTaM
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbx B ®I'OC COO, a Takxke denepaibHON padoueit
MIPOTPaMMBbI BOCTIUTAHHUSI.

[Tporpamma o uabopMaTuke 1aET IPECTaBICHUE O LENsIX, 001l cCTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 pemeTa
«Mudpopmatrukay Ha yriIyOJIEHHOM YpOBHE, YCTAHABJIMBACT 00s3aTeIbHOE
IPEAMETHOE COJEPKAHKE, IPEyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE MO pa3jesiaM
U TeMaM Kypca, ONpelesieT pacipeiesieHue ero no kiaccam (rogaM H3yudeHus),
TAET TMPUMEPHOE paclpesesieHue y4eOHbIX 4YacoB IO TEMAaTUYECKHM pasjesiaM
Kypca U PEKOMEHIyeMylo (IPUMEpHYI0) IMOCIEI0BAaTEIbHOCTh UX H3YUEHHUS C
y4€TOM MEXKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4YEOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXCsl.

[Iporpamma o nHpOpMaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAUYECTBEHHBIE
XapaKTEePUCTUKU YU4EOHOr0o MaTepuaia Jyisl KaXI0ro Tojia U3y4eHHs, B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
rocyJapCTBEHHOW UTOrOBOM arrectanuu). [Iporpamma no nHpopMaTuke sIBISIETCS
OCHOBOM JIIl COCTaBJICHUS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTETIEM.

Nudopmatuka B cpeHem oO1ieM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(OPMATHKM KaK HAYyYHOW JWUCHUIUIMHBI, HW3y4Yaromei
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH()OPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WH(MOPMATHKU, TMPEXKAE  BCEro
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLMANBHYIO chepy;

MEXIUCITUTUTMHAPHBIN ~ Xapaktep WHQOpMAaTHKH ©  HHPOPMAITMOHHOM
NEeSATETbHOCTH.

Kypc uHbopMaTuku a5 ypoBHsS CpeaHEro 0o0Iero oOpa3oBaHUs SBISCTCS
3aBEpUIAIOIIUM 3TallOM HEMPEpPhIBHONW MOATOTOBKM OOydYaloluXxcsi B 00JacTu
nHDOpMATHKA ¥ HUH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha coJiepKaHue Kypca MH(POPMATUKK YPOBHS OCHOBHOTO OOIIETro 0Opa3oBaHUS U
OMBIT  TOCTOSHHOTO  TMPUMEHECHHS  WH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalnui0 U 0000IIeHNne
3TOTO OIBITA.



PesynbraThl  yrayOneHHOTO ypOBHS HM3y4eHHS y4eOHOTro mpeaMmera
«MadopmaTtukay OpHEHTHPOBAHBI HAa TOJYYCHHE KOMIICTCHTHOCTEH IS
nocJyeaytomiei npodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOUYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHITHUSMU U 3aKOHOMEPHOCTSIMHU, PACIIO3HABAHHE
COOTBETCTBYIOIIIMX WM  TPU3HAKOB U B3aUMOCBSI3€H,  CIOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUECHHIO SBJICHUMH;

YMEHHE pelniaTh THUIOBBIE MPAKTUYECKHME U TEOPETUYECKUE 3ajayu,
XapaKTepHbIE /ISl UCTIOJIB30BaHMs METO/I0B U HHCTPYMEHTApHs JaHHOTO Y4eOHOTO
npeaMeTa;

HaJIM4Me TPEJCTAaBICHUN O JaHHOM Y4eOHOM IMpeAMeTe Kak IIEJIOCTHOM
TeOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU O00JaCTsIMU
3HAHUU.

B pamkax yriny0ia€HHOro ypoBHSI u3yueHus MHMOpMaTHKU 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYarONIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnusax  OpodeccuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIiHHOE OOy4YeHHE, TPOMBINIJICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHbIN
UHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBBIC
TE€XHOJIOTMH, CHUCTEMBI PACIpPEACIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYaIbHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «Wudopmatuka» Ha
yriyOJNEHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHus — OOECIeUECHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSIX Pa3BUBAIOIIETOCS HHPOPMALIMOHHOTO OOIIECTBa
M BO3pacCTallleil KOHKYPEHUMHU Ha phIHKE Tpylaa. B CBA3UM C 3TUM HU3yy€HUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopmatrku, UHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3andath (akThl U OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHio;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWM Ha HU3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOr0, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB WH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOoCTpaHeHre HH(OpMAIUY;

CO3/IaHHE€ YCJIOBUH JUIS Pa3BUTHS HABBIKOB y4eOHOW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaThka» BBIICIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TNOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IU(GPOBOTO OKPYKEHHMs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIb30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCH KOJUPOBaHUS HWH(MOpMaLUH,
U3MepeHUsT MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alreOpbl JIOTMKH U
KOMIIBIOTEPHOI'0 MOJEIIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABIECH HA PAa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHUS], pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHUpOBaHNE HABBIKOB pEaIM3aIlMU MPOTPAaMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOTI'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DSJEKTPOHHBIX TAOMUI[ NJisi pPEelIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeamera «ubopmaTikay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPbIE HE BXOAT B 00513aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIITUMCH.

VYrinyOnéHHbli  ypoBEHb U3Yy4YeHHS HH(POPMATUKH pPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOT0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIMoOHHYI0 c(]epbl eATeNbHOCTH. YTIYyOJEHHBIM YpPOBEHb H3YyUYEHUS
nH(OpMaTHKU 00ECIIEUYNBACT: MOATOTOBKY OOYYaIOIIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMAIbHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEpPHbIE
CIEHUAIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIEIOBATEIIBCKON JESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MTOATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllaye
EnuHoro rocymapcTBEHHOTO dK3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeIbHOCTh M3YYEHHUS TEM B Tpeaeiax OJHOTO Trojaa OO0ydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NpPH IIOJTOTOBKE paboucit
IPOrPaMMBI U TIOYPOYHOT'O TIJITAHUPOBAHMSL.

OO1ee ynClIo YacoB, pEeKOMEHAOBAHHBIX JIJISl U3yYeHUsS UHPOpMATUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Hu¢posasi rpaMOTHOCTH

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

[TpuHIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtvBHas, MOCTOSHHAs W JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOMCTB. [IpsAMOil TOCTyII K mamMsATH.

OCHOBHBIE ~ TEHJIECHUWHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHblie BIUMCIeHNA. MHOTONpOneccopHbie cuctemMbl. CylepKOMIBIOTEPBI.
PacnipenenéHHble BbIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OOJMBUIIMX JaHHBIX.
MoOuibHbIE TU(PPOBBIE YCTPOMCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM IPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoHcTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpaMMmHoe obOecriedeHue. OnepalioOHHbIE CHCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTpoucTtB. MHCTamusiuuss W JEUMHCTAULALIUSA  HPOTrPaMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MenieHUuss U UMEHOBaHUs (ailjoB B
nosiroBpeMeHHou naMatu. [llabnonsl 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 0OECIIeUEeHHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccutickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBble npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MuTepHeT. [IpoTokomns
creka TCP/IP. CucremMa JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetm ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHHACTpUpoBaHue. [loslydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M C y3JIoM ceTu. OmnpeneneHue MapuipyTa JABHKECHUS
MTaKETOB.

Bunet  nmestensHoctn B cetu  Wutepuer. CepBucel  MHTepHerTa.
['eonndopmarmonnbie cucTembl. ['€0J0KallMOHHBIE CEPBUCHI PeaIbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasnei), ”HTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMABbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aMMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodieMbl 3alluThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3WPOBAHHBIX MH(DOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIMaNTBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMmMHOe 0OecrieueHrue U CIocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[[luppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IIUDPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Buxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie U 3HaHus. MHopmManuoHHble MpoIecchl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTr3anuu uHopmaluu, NpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHM, 3alMCaHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. [locTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOIAOB C IMOMOUIBIO
nepeBa. ENMHUIIBI U3MEpEeHHs] KOIMuecTBa UHPpopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH YHUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIMMOCTH YMCJIa HA OCHOBAHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepPEeBOAA 1IEJI0Tr0 yucia U3 P-UM4HON cUCTEMBbI CUMCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBOJa KOHEUYHOM P-u4HON npoOu B AECATHUYHYIO.
AJITOPUTM TIEPEBO/IA LIEJIOTO YK CIIA U3 IECATUYHOMN CUCTEMBI CUUCIIeHUs B P-1nuHy10.
[lepeBoa KOHEUHOM necsITHYHON MpoOu B P-nunyto. /[BomuHasi, BocbMepu4Has u
IIECTHAAIIATEPUYHAS CUCTEMbI CIYUCIICHHUS, CBSI3b MEXIY HUMU. Apr(pMETHIECKUE



omnepanuy B MO3MLIHOHHBIX CHCTEMAax CUMCIECHUA. TponyHas ypaBHOBEIICHHAs
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KoaupoBanune texctoB. KommpoBka ASCII. OnnoOalTHBIE KOTUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpauuecKux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TIyOrnHEe KOAUPOBAHUS 1IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmarbl rpapuyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
[P 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcKa3biBaTenbHbIE (OPMBI
(mpeaukatsl). KBaHTOPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. TaOnuubl MUCTUHHOCTU. Jlornueckue BBIpaKEHMUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI HICTUHHOCTH. JIorndeckue onepanuy 1 onepaluy HaJl MHOKECTBAMU.

3aKkoHbl aNreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOpPA30BAHMS JIOTHYECKUX
BbIpaxkeHUM. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHUIA.

Jlormueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLHIA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI TOTMYECKUX (DYHKIIHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO TaOJIMLIEe UCTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHCEN B NaMATH KoMmmbroTepa. OTpaHUYEHHOCTH
Jara3oHa 4YMCEel NpPH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JOTIOJTHUTENBHBIN KO OTPULATEIIbHBIX YUCEN.

[TobutoBbie normdeckue omnepamuu. Jlornyeckuii, apupMeTUUECKHH W
nukinyeckuid  capuru.  [lludpoBanue ¢ moMONIBIO TMOOWTOBOW — OmEparuu
«uckmmoyaroniee NI .

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAdaIlas
YacTh M MOPSAIOK Yucia. Jluama3oH 3HAYCHUN BEIIECTBEHHBIX umcen. IIpobiemsl
XPAaHEHMSI BEIECTBEHHBIX YHCEN, CBS3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3pAnoB. BelnonHeHne omnepanui € BEIIECTBEHHBIMH YHUCIIAMH, HAKOILUICHHE
OLIMOOK MPU BBIYUCICHUSX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU U BBIYMCIUTEIBHBIX alropurmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMbIi pe3yibTar.

Oranbl penieHus 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u HUHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LIEJI0YMCIICHHbBIE, BEIIECTBEHHbIEC, CHMBOJIbHBIE, JJornueckue. BerBnenus. CnoxxHble
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1mo nepeMeHHO. B3aummo3aMeHseMOCTb
pa3IMyHBIX BHUJIOB I1UKIOB. HMHBapumanT mukna. CocTaBleHHME LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONpPeeIEHHOTO MHBApUAHTA IIUKJIA.

JloxymeHTHpoBanue nporpamm. Mcrnons3oBanue kommenTtapues. [loaroroska
OMMCAHMS MPOTPAMMbl U HHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAax CYMCIICHUS: pa30MeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl U TIpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMAaTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM OBICTPOrO BO3BE/ICHUS B
CTEIECHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (DailJIbl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Urenue u3 Qaitna. 3anuch B aidi.

Pa36uenue 3amaun Ha mom3anayn. [loamporpaMmel (IpoIeayphl U (PyHKITHH).
Pexypcus. PexypcuBHble 00bekThl ((pakransi). PekypcuBHBIE Mpolenypbl U
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOJMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MmeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MeToJ mepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. BhruucieHue miomaaet uryp c
MIOMOILBI0 YHUCJIEHHBIX METOAOB (METOJ MPAMOYTOJIbHUKOB, METOJ TPAINELH).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMHA OJHOM TEPEMEHHON METOJ0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMU  sI3bIKa
MIPOTrPAMMHUPOBAHUS 11T 0OPaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TTOMCK TOJICTPOKU BHYTPH
JTAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. Bpruncienne 0000MIEHHBIX
XapaKTEePUCTUK 3JIEMEHTOB MAaCCHBa WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CpeIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIIMX 33aJaHHOMY YCIOBUIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0lHOMEpHOT0 MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKa BcTaBKaMu). COpPTUpPOBKA CIIHSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHble MaccHBBI (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 3a/IaHHBIM IIPABUJIaM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAacCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYyMa) U
CYMMBI 3JEMEHTOB JABYMEPHOI'O MAcCHBA, IEPECTAHOBKA CTPOK U CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeicTBa THOUCKAa M aBTO3aMEHbI B TEKCTOBOM
nponeccope.  HMcnons3oBanme  cruiel.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHOckM, oriaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI PEeLieH3UPOBaHUsl B TEKCTOBBIX Ipoueccopax. O6iayHble CepBUCHL.
HenoBas nepenucka. Pedepart. [IpaBuna uTupoBaHus HCTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmiieHUEe CIUcKa JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/lauyd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJacCupuKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3alisl JAaHHBIX, HHTEpIIpETalUs pe3yiabTaToB. [Iporpammueie cpencTtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bosbIine naHHbIE.
Mamnnnoe o0yuyenue. HTeNIeKTyanbHblii aHaIU3 TaHHBIX.



AHanu3 JaHHBIX C MOMOINBIO 3JEKTPOHHBIX TaOIull. BbrancieHue cyMmsl,
CpEIHEro apu(PpMETHUECKOro, HanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUAaa30Ha.
Breruncnenne koad¢uimeHta KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbIX jguarpamm. I[locTpoenue rpaduxoB
bynkuumii. [Togbop MuHUK TpeHaa, pelieHne 3a1a4 MIPOTHO3UPOBAHUSI.

YuclieHHOE pEIIEHWEe YpaBHEHUHM C TOMOIIBIO M[MOJ00pa mapameTpa.
OnTumu3anys Kak NOWCK HAWIYYIIEro pelieHusl B 3a/laHHbIX yciaoBusx. LlemeBas
byHKLUS, orpaHrueHus. JIoKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOUII.

11 KIIACC

Teopernueckune 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xaptiu. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKaTHUS TaHHBIX C IOTEPSMU. Y MEHBILICHHUE TITyOUHBI
KoIupoBaHus 1BeTa. OCHOBHBIE Uien anroputmoB cxkarust JPEG, MP3.

CkopocTh Iepefauyd JaHHBIX. 3aBUCUMOCTb BPEMEHM IEpeAadyd oOT
nH(OPMAITMOHHOTO O00BhEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3U. [IpuunHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
OoOHapy>XMBaTh W HUCIPaBJIATh OIIMOKHM, BO3HUKAIOUIME TpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeiicTBue. CUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOIEIN
MOJEIIUPYEMOMY OOBEKTY WJIU MpPOIECCy, LeIU MoaenupoBaHus. Dopmanusaius
MIPUKJIAIHBIX 3a/]a4.

[TpencraBienne pe3ysibTaTOB MOJCIUPOBaHMS B BUAE, YAOOHOM JUIs
BOCIPHUATHS YeOBeKOM. [ paduueckoe npeacTaBiIeHUe JAaHHBIX (CXEMbl, TAOJIHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MoHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTU. Pemenne
AITOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOeHHE
ONTUMAJIBHOTO TMYTH MEXIy BepiiuHamMu rpada, OompeneieHue KOoJUYecTBa
Pa3IMYHBIX yTeH MEXy BEPIIMHAMHA OPUEHTUPOBAHHOIO AllMKINYECKOIro rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrocoObl 00Xoja Jaepesa.
[IpencraBnenne apuhpMeTUUECKUX BBHIPAKECHUM B BHJE AepeBa. JIMCKpeTHBIE UTPbI
JIBYX UTPOKOB C mojHOW nHpopManueid. [loctpoenne nepesa nepedopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPhl B TAOIUYHON (opMe. BBIMTPHIIIHBIE U IPOUTPHIIIHBIE
NO3ULMHN. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA U
pacrno3HaBaHMs YCTHOM peun. KorHuTuBHBIE cepBUCHL. MeHTUUKaLKI U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. lcmosb3oBaHne METOI0B
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYaronmx cucreMax. Vcmosiabp3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. [lepcnexkTrBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX cUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopmann3anys NOHATHS aroputMa. Mammuna TeroprHra Kak yHUBepcaabHas
Mozenb Beruucienui. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yEeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aIrOPUTMOB PEILICHUS
OJTHOU 3a7a4M, KOTOPhIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«peuieto IparocheHar.

MHoropa3zpsgHbie LeIble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpaKE€HHUsA).  X3UI-TAOJHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 3aJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwlumncienue
apu(PMETUIECKOTO BhIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3oBanue ouepenu 1isi BPEMEHHOIO XPAHEHHUSI TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AllMKINYECKOTo rpada. AIroputm
JIeHKCTpBL.

epesps. Peanuzanus nepesa ¢ MOMOILIBIO CCBIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe alropuTMbl o0xofa naepesa. Mcnonb3oBanue creka u
ouepeau s 00xoa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3aaad  C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyM, PEUIa€Mble C MOMOILIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTHUPOBAHHOM MPOTrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa U METONbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.
Wukarncynsanus, HacleJ0BaHue, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noJb30Bares. Mcrnonp30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHTepdeiica.
O0630p  s3pIKOB  TporpammupoBanus.  [lomstTme 0  mapagurmax
IPOTPaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJIEIUPOBAHUSA: IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNM, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEINPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJECIUPOBAHUU HENPEPHIBHBIX
npoiieccoB. MonienupoBanue qBMKeHUs. MoaenupoBaHie OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIIEPUMEHTHI C
MOJICIISIMH.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OuneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yJIbTaTaM 3KCIIEPUMEHTA.

BeposarHoctabie  momenu.  Mertoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMBI MaCCOBOTO OOCITYKUBAaHHUS.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOoil 0a30if nMaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, cOpTHUpOBKa W
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpPaMHu.
Brrancnsiembie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THIIBI CBSA3EN MeX Iy Tabnuamu. BuenHuit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-nnpuiioxkenus. I1loHaTre 0 cepBEpPHON U KIIMEHTCKOM YaCTSAX CaWTA.
TexHOoNorus «KJIMEHT — CepBep», €€ TOCTOMHCTBA W HeNoCTaTKu. OCHOBBI A3bIKa
HTML wu kackamupix Tabmui ctwiert (CSS). Cuenapum Ha sa3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaToB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnekTuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOpPpEKIUs  LBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGnactsamu.
OUIBTPHL.



Mmorocnoiinbie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenne BbiaeneHHoi obOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
puCyHKOB. Vcnosib30BaHre KOHTYpPOB. BeKTOpHU3aLus pacTpoBbIX H300paKEHUN.

[IpuHIMIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIE
Mozaenu. Marepuanel. MopenupoBaHME HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnynutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYanbHON peanbHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJBbTATBI

JIn4HOCTHBIE  pe3yJjbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAIlMH, TMO3UTHBHBIX BHYTPECHHHUX
yOXKIEHNW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIIECTBA, pACHIUPEHHE KU3ZHEHHOTO OMbITA M OMbITA JCSITEIIBHOCTU B IMPOIECCE
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX ITPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
¥ TPaBOMOPSIKA, COOJIOEHNE OCHOBOIOJIATAIONINX HOPM HH(GOPMAIIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAITMOHAIBHBIM MTPU3HAKaM B BUPTYaJILHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUUYECKOMY HACIIEUIO, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI HHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4HOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH pa3JIMYHBIE BUABl HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOT'O Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHMII  0e30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTHYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTS;

uHTEepec K cdepaM MTPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHUEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0TH4e€CKOIr0 BOCIIMTAHMS:

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WH(GOPMAIIMOHHBIX TEXHOJOTUMA B YCIOBHSIX
1idpoBoii TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOM IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ASATENHPHOCTh HHINBHUIYATBHO U B TPYIITIE.

B mporiecce moCTKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI TT0
uH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS 3MOLMOHATBHBIM MHTEIUICKT,
peanosarammii copMUPOBaAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aIanTHUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHHWE K JIOCTHKCHUIO 1EeTH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydeHus HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocsi OyayT copMuUpoBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JCHCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE JEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaAIbHbIE Y4YeOHBbIC JCUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKme JAeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu u 0000IIECHHUS;

ONpENENATh LEIN JACSITEIBHOCTH, 3a4aBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B PACCMATPUBAEMBIX SABJICHUSX;

pa3pabaTbiBaTh IUIaH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIIE0OBATENBCKOM U MPOEKTHOM €S TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYULIECTBJISATh PA3JIMYHbIE BHJIbBl JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMH;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 0O0pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTYMEHTHI JJIs J0Ka3aTEIbCTBAa CBOMX
YTBEPXKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3aJaud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAblI U PEIICHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, 10y CKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMaTU3alHuil |
MHTEPIIPETALNIO HH()OPMALIMK PA3ITUYHBIX BUAOB U (OPM IPEACTABICHNUS;

CO3/1aBaThb TEKCThl B pa3iMuHbIX (opMarax ¢ Y4ETOM Ha3HAYEHUS
uHpoOpMaMu U IEJEeBOM  ayJIUTOpUH, BBIOMpas ONTUMAIBHYIO (QopMy
MPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpPMaM;

UCIIONIBb30BaTh  CcpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHble YueOHbIe el CTBUSA

1) o61eHme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BeeX cdepax KU3HH;

pacCiio3HaBaTb HeBep6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3iIn4HbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHasA 1esiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

IpUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JICHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUN
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

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

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJIﬂTl/lBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH YY4EOHOIO MPeAMETA Ha OCHOBE JIMUHBIX MPEANOUYTEHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peueKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM AJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pEe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINA3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce 00yJarolmMMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAQ/ICHUE IMPEICTaBICHUSIMU O PO MHGPOpPMAlMUM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOAE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUD»,
«UH()OPMAITMOHHBIN TPOIIECCH», KCUCTEMA», KKOMIOHEHTHI CHCTEMBI», «CHCTEMHBIH
3P dexT», «<uHPOPMALIMOHHASI CUCTEMAY, KCUCTEMA YIIPaBICHUS;

BJaJICHHE METOJaMU TIoucka uH(opmanuu B cetd HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOYYSHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OONbIINE JaHHBIE, TPUBOIUTH TPHUMEPHI
UCTOYHUKOB WX TOJNY4YCHHWs] W  HANpaBJICHHs HWCIOJb30BaHUSA, YMEHHUE
KJIaCCU(UIIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3UMPOBAHUE,
KJaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHILIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOMIIBHBIX KOMIBIOTEPOB, TEHICHIUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBBIKAMHU pPabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO OOECIICUSHUS AJIs PEIICHHS YUeOHBIX 3a71a4 110 BEIOpaHHOMN
CrelMaTu3aluu;

HAJIMYUE TPECTaBICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIK B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOmMX NpUHIUIAX pa3paboTKu M (YHKIMOHUPOBAHHS WHTEPHET-
MIPUIIOKEHNM;



NOHMMaHKE yrpo3 HH()OPMALIMOHHON 0€30MaCHOCTH, UCIOJIB30BaHNE METO/I0B
U CPEICTB MPOTUBOJCUCTBUS 3TUM Yrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
IPEeIOTBPALAIONINX HE3aKOHHOE paclpOCTpaHEHHE NEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M THUTHUEHBI MpU pabdoTe ¢
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMH HHU(PPOBOTO OKPY>KEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMIIBIOTEPHBIX TIPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3TUYHBIX BHUIOB
uHopMaIuU, YyMEHUE ONpeNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHHE OTPEACNIATh CPETHIOI0 CKOPOCTh MEePEIauu TaHHBIX, OIICHUBATh N3MEHEHHE
BpEMEHU TMepeayrl TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BhEMA MaHHBIX W
XapaKTepUCTUK KaHaja CBSI3H;

yYMEHHUE HCIOIb30BaTh MPHU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCell, AITOPUTMa MTOCTPOCHHUS 3aIMCH YKCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHUS YHCIIA 1O CTPOKE, COAEpKAIlEH 3amuch
ATOTO YKCIIa B TO3UIIMOHHON CUCTEME CUUCTICHUS C 3aIaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJIHATh apU(PMETHUUECKHUE ONepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAaJIBHBIX (hOpMax IO 3aJaHHON TabymIe
WUCTUHHOCTH, HWCCJIENI0BAaTh 00JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COECPKAIIETO
NepeMEHHbBIE, PENIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS U CUCTEMbl YPaBHEHUIA;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uH(popMaIuu (3arruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JHarna3oHe, 00paboTka MHOTOPa3psIAHBIX IEeNTbIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHUE OMNpPEAeNATh CI0XHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMupoBaHHE DJJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, MepeOOpHbIe
QITOPUTMBI, IBOWYHBIA TOWCK) M TMPHBOJUTH NMPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HO CIIOKHOCTH IS PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAJIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BbIX THINAX JJAHHBIX U
CTpYKTypax JaHHBIX, YMEHHWE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKITUH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEJICIISITh PE3YIBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJIENIAITh, TPU KAKUX HCXOJHBIX JAaHHBIX BO3MOXKHO TMOJYUYEHHE YKa3aHHBIX
pE3yIbTaTOB, BBIABIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIMUOKE B padoTe
POrpaMMbI, (HOPMYJIMPOBATH MPEIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO,



YyMEHUE CO3/aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOJIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCTOIb30BaTh AEKTPOHHbBIE TAOIUIIBI JIsl aHATIU34, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHHEe YpPaBHEHWU, BHIOOD
ONTUMAJIBHOTO  PEIIeHWs, TMMOA0Op JUHWUU  TPEHJa, pEIICHHe  3a1ad
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca MHGOpPMATHKU YriyOJIE€HHOTO ypoBHS 6 11
Ki1acce o0y4arouuMucs Oy 1yT JOCTUTHYTHI CIAEAYIONINE MTPEAMETHBIC PE3yJIbTAThI:

yMEHHE CTPOUTHh HEPAaBHOMEPHBIC KOMABI, JOMMYCKAIONINE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISATH OIIMOKU MPH Mepenade
JTAHHBIX, CTPOUTH KOJ, 00€CIEUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHSI TIPH HW3BECTHOM YAaCTOTE CHUMBOJIOB, IOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JaHHBIX;

yMEHHUE peIIaTh alrOPUTMHUYCCKHUE 3a7a4d, CBS3aHHBIC C aHAIM30M rpadoB
(371241 TOCTPOEHUSI ONITUMAJIBHOTO Iy TH MEXKy BepIIHaMu rpada, ornpeaeieHus
KOJMYECTBA pA3JIMYHBIX TyTeH MEXIy BEpUIMHAMU OPUEHTHUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHUE UCITOIH30BATh ICPEBbS IIPH aHATN3E U TOCTPOSCHUHN
KOJIOB W JUTSI TIPEJICTABIICHUS apu(PMETHUSCKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOWCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3aIaHHOMY aJTOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMeHuEe pas3pabaThiBaTh W pEaTU30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpamMMax JTaHHBIE PA3JIMYHBIX THIIOB C
y4€TOM OTpPaHWYCHUNA Ha JUAINa30H WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIIeHUH 33/1ay CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPH, CTEKH, OUEPEH, IePEBbhs),
WCIIOJIb30BaTh 0a30BbIe OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIC © COOCTBEHHBIC MOATPOTPAMMBI I 00paOOTKH YUCIIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPH pa3pabOTKe MporpaMm OHOIHOTEKH
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIC BO3MOXKHOCTH HWHCTPYMCEHTAJIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYyMEHTHUPOBATH MMPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax JIaHHBIX, X CTPYKTYPE, CPEIACTBAX
Co37aHusl M pabOThl C HUMH, YMEHUE HCIIOJIh30BaTh TAOJWYHBIC (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JaHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedd B 0a3ze JaHHBIX, HAIMOJHATH pa3paboTaHHylo 0a3y IaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATHIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: (POPMYITHPOBATH IIEJTh MOACIUPOBAHUS, BBITOTHATH AaHAITN3
pe3yJabTaTOB, IMOJYYSHHBIX B XOJE MOJCIUPOBAHUS, OIICHWBATH COOTBETCTBHE
MOJICTT MOJICTIMPYeMOMY OOBEKTY WM TPOIECCY, MPEICTaBIATh PE3yJIbTAThI
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

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

MOHMMAaHWE OCHOBHBIX IMPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUICKTa B Pas3IMYHBIX OOJIACTSIX,
HAJIMYME TMPEICTABICHUH O Kpyre peliaeMbIX 3a]ad MAallHHHOTO OOYYCHHUs
(pacnio3HaBaHUs, KIACCU(PUKAIIMK U MPOTHO3UPOBAHMS) HAJUYUE ITPECTaBICHUN
00  WCTOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMHA B Pa3IAYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. ludpoBasi rpamoTHOCTH
L1 Kommnsrorep - yHuBEpCcanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHme 6
1.3 KomnbroTepHsie ceTu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Uroro no pazneny 24
Pasnen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 peA opyan 19 2
KOMIIBIOTEpE
2.2 OcHOBBI alreOpbl JOTUKU 14 1
23 KomnbrotepHas apudmerrnka 7 1
Hroro no pazaeny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHpPOBaHHE
3.1 BBenenue B nporpaMMupoBaHue 16 0.5
3.2 BcniomorarenbHble aaropuTMbl 2
3.3 YuciieHHbIEe METOJIBI 5
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 |

TAaHHBIX




3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pa3nen 4. UndopmannoHHbIe TEXHOJIOTUHN
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTruyeckue 0CHOBbI MH(POPMATUKH
WNndopmanus n nuapopmaiionsse
1.1 Gopwa Qopwan 10 2.5
IIPOLIECCHI
1.2 MoaenupoBanue 8 2
Uroro no pazneny 18
Paznen 2. AaroputMbl 4 NpOrpaMMHpPOBAHUE
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
POrPaMMHUPOBAHHUS
Hroro mo pazaeny 50
Pasnen 3. UnpopMannoHHbIe TEXHOJIOTHH
31 KommnsrorepHo-maremaTudeckoe 2 )
’ MO/JICITHPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbl 14
34 KomnbsrotepHas rpaduka 3.5
3.5 3D-moaenupoBaHue 3
Uroro no pazneny 48




PesepBHoe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHUs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

TpeOGoBaHMs TEXHUKU
0€30MaCHOCTH U TUTUEHBI IIPU
paboTe ¢ KOMIbIOTEPAMU U
JIPYTUMU KOMIIOHEHTAMH
(pPOBOTO OKPYKEHUS

https://m.edsoo.ru/CDS07FZIH

[puHIIUTIBL pabOTHI
KOMITHIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

https://m.edsoo.ru/4P3NA492H

OO0MeH TaHHBIMHU C TIOMOIIIBIO

mH. KOHTposuiepsl BHEITHUX

YCTPOMCTB

ABTOMAaTHYECKOE BHITIOJIHEHHE
MIpOrpamMMbl MPOLECCOPOM

OrniepaTuBHasi, MOCTOSTHHAS U
JIOJITOBPEMEHHAs TaMSATh.
KoHTponneps! BHEIIHUX
ycrpoucts. [Ipsimont joctyn
NaMATH

COBpeMeHHHe KOMITIBIOTCPHBIC
TCXHOJIOTHH

https://m.edsoo.ru/OYWKB3FCY

https://m.edsoo.ru/Q7PPNKKNJ

https://m.edsoo.ru/OEEPU9XZM

https://m.edsoo.ru/ALDEXFU8W

[Iporpammuoe obecrneueHue
KOMITBIOTECPOB, KOMITBIOTCPHBIX

https://m.edsoo.ru/FVO1UDPU4



https://m.edsoo.ru/CDS07FZIH
https://m.edsoo.ru/4P3NA492H
https://m.edsoo.ru/OYWKB3FCY
https://m.edsoo.ru/Q7PPNKKNJ
https://m.edsoo.ru/0EEPU9XZM
https://m.edsoo.ru/ALDEXFU8W
https://m.edsoo.ru/FV01UDPU4

CUCTEM Y MOOMIIBHBIX
YCTPOMCTB

10

CucreMHoOe NporpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHCTEMBI

Yrunutel. JpaitBepsl
ycrpoiicts. [lapanensHoe
MporpaMMHUpPOBaHUE
Nucramnanus u

JEUHCTAIUISLUS IPOrPAMMHOIO
o0ecreueHus

https://m.edsoo.ru/40RW2NT20Q

https://m.edsoo.ru/6NYUZLBEM

https://m.edsoo.ru/FO6KMVI9HO

11

12

13

daitnoBBIC CUCTEMEI.
[IpuHIMIIBI pa3MeIleHUs U
MMEHOBaHUs (aitioB B
JIOJITOBPEMEHHOM MaMSsTH.
[[Ta60HBI U1 OMUCAHUS TPYIIT
daiinos

3aKoHOAaTeNLCTBO Poccuiickoit
®enepanuu B 0051aCTH
IPOrPaMMHOTO OOecTIieueHus 1
JTAaHHBIX

[IprHIHNBI TOCTpOEHUS U
arnmnapaTHble KOMIIOHEHTBI
KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

https://m.edsoo.ru/2GG4H5WES5

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRRS

14

Cetp UnTepuer

https://m.edsoo.ru/BUKD6H662



https://m.edsoo.ru/40RW2NT2Q
https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/BUKD6H662

15

Pa3znenenne IP-cetn Ha
[IOJCETH C IIOMOIIBIO MAaCOK
noJcerei

https://m.edsoo.ru/B85TIGBUN

16

17

18

CereBoe aIMUHUCTPUPOBAHUE

Bunel nestenbHOCTH B ceTH
Nurtepner. CepBuch
Nurtepnera. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U
yCIIyTH

Nudopmanmonnas
0e30MacHOCTb

https://m.edsoo.ru/WIQQKTKUQ

https://m.edsoo.ru/G3N7WU91L

https://m.edsoo.ru/UKK8RFKUA

19

BpenonocHsie mporpaMMHOE
o0ecrieueHrne U METO bl
00pBbOBI ¢ HUM

https://m.edsoo.ru/Z196J96 WA

20

21

22

[IpakTuyeckas paborta o Teme
" AHTUBUPYCHBIE TPOrpPaMMbl"
Opranu3anys JMYHOTO apXHBa
uHpopmanuu. PesepsHoe
konupoBaHue. ITaponpHas
3aIIKTa apXHUBa

[TudpoBaHue JaHHBIX

https://m.edsoo.ru/2MUORPFZW

https://m.edsoo.ru/3762V5S53

https://m.edsoo.ru/SHBM1MNPS

23

Anroputm mudpoBanus RSA.
Creranorpadus

https://m.edsoo.ru/NONXTMTGC

24

25

[TpakTnyeckas pabora o Teme
"[llndppoBanune naHHBIX"
Wndopmanus, nanusie u
3HaHus. MHpopMamoHHbIe

https://m.edsoo.ru/WOSDBEAHK

https://m.edsoo.ru/KKHOVPYS8T



https://m.edsoo.ru/B85T9GBUN
https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/G3N7WU91L
https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/Z196J96WA
https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/W05DBEAHK
https://m.edsoo.ru/KKH0VPY8T

MPOILIECCHI B IPUPOJIC, TEXHUKE
U 001LIECTBE

26

27

28

29

HenpepbiBHBIC U TUCKPETHBIC
BEJIMYMHBI U CUTHAJIBI.
Heobxonumocts
TUCKpEeTH3aIK HH()OpMAIIHH,
npeIHa3HAuYCHHOMN TSt
XpaHCeHHS, TIepeIaun U
00paboTKu B IU(PPOBHIX
cucTeMax

JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIE U
HEpPaBHOMEPHBIE KOJIbI.
JexonupoBaHue COOOIICHHUIA,
3alUCaHHBIX C TOMOILBIO
HEpPaBHOMEPHBIX KOJOB

Ycenosue @ano. Iloctpoenue
OJIHO3HAYHO AECKOINPYEMBIX
KOJIOB C ITOMOILBIO JepeBa.
I'pad An. A. Mapkosa

Enuuuier nsmMmepenus
KOJIMYECTBa HHPOPMAITIH.
AndaBUTHBIN TOAXO0] K OIICHKE
KOJIM4YecTBa HHPOpMAITUU

https://m.edsoo.ru/ITUXPVOKAR

https://m.edsoo.ru/2RN2VP5UY

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/XT1VEDUDE

30

31

CucreMbl CUACIIEHHUS

IlepeBoa uncen u3 ogHOMN
CHCTEMBI CUUCIIEHUS B IPYTYIO

https://m.edsoo.ru/8S8VESV1ISFV

https://m.edsoo.ru/YZ9H2ALXL



https://m.edsoo.ru/1UXPVOKAR
https://m.edsoo.ru/2RN2VP5UY
https://m.edsoo.ru/R5NZP0DAM
https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/YZ9H2ALXL

32

I[BOI/I‘IHaSI, BOCbMCpHUYHAA U
mecCTHaguaTCpuIHas CUCTEMbL
CUHCIICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/FO2E2DBV6

33

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbL
CUUCIICHUA, CBA3b MCKIY HUMU

https://m.edsoo.ru/IGDVA9SGD

34

35

36

JIBonuHasi, BOCbMEpUYHAS U
[IECTHAALIATEPUYHAST CUCTEMBbI
CUHCJICHHS, CBSI3b MEXy HUMU
ApudmeTndeckue onepaiuu B
MO3UIIMOHHBIX CUCTEMAX
CUMCTICHUS

Tpoana;[ YpaBHOBCHICHHAs
CHUCTCMAa CUUCIICHUA

https://m.edsoo.ru/LX92H6UIO

https://m.edsoo.ru/MH6ZNN4XX

https://m.edsoo.ru/BJ1Z3E4YS

37

38

I[BOI/I‘-IHO-I{GCSITI/I‘-IHEUI CHUCTEMA
CUHCJICHUA

KO,[[I/IpOBaHI/Ie TCKCTOB

https://m.edsoo.ru/W6YFFD1CM

https://m.edsoo.ru/85PJ7KP5T

39

PactpoBoe konupoBanue
HU300paKeHUI

https://m.edsoo.ru/ZJ1X9S61P

40

41

42

[Ipaktrueckas paboTa o Teme
" Tuckperunzarus rpaduaeckoit
uHpopmarnun"

[[BeToBble MOenU. BekTopHOe
kogupoBaHue. opmaTsl
¢aitnos. TpéxmepHas rpaduka.
@®pakranpHas rpaduka

Konuposanue 3Byka. Onenka
uH(pOpMaIMOHHOTO 00BEMA

https://m.edsoo.ru/NZE9X44S1

https://m.edsoo.ru/9Z2TZBZ14]

https://m.edsoo.ru/CG4SSYIAG



https://m.edsoo.ru/FO2E2DBV6
https://m.edsoo.ru/IGDVA9SGD
https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/MH6ZNN4XX
https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/85PJ7KP5T
https://m.edsoo.ru/ZJ1X9S61P
https://m.edsoo.ru/NZE9X44SI
https://m.edsoo.ru/9ZTZBZI4J
https://m.edsoo.ru/CG4SSYIAG

3BYKOBBIX JAHHBIX ITPpHU
3aJaHHBbIX 4aCTOTEC
JUCKPETU3aAUN U PA3PATHOCTH
KOIHUPOBAHUA

43

[IpakTuyeckas pabora o Teme
"Jluckpernsanus 3ByKOBOI
uHdopmanun"

https://m.edsoo.ru/RSQ2WIEUJ

44

45

OcHOBBI aNIredphl JOTUKU

Jlornueckwue onepanumu.
Tabmauisl UICTUHHOCTH

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/5YX5UNS75

46

Jlornueckue BeIpaKeHUsI.
Jlornueckue ToxaECTBA.
Jloka3arenbCcTBO JOrMUECKUX
TOKIECTB C TOMOIIbIO TaOIUI]
UCTUHHOCTHU

https://m.edsoo.ru/DL66JCD8M

47

[IpakTuyeckas pabora 1o Teme
«IToctpoenue u anaiu3 TabIUIL
UCTUHHOCTHU B TaOJIMYHOM
npoleccope»

https://m.edsoo.ru/5519KLUHS

48

49

50

Jlornueckue onepanuu u
orepanuu HaJl MHOKECTBaMHU

Jlormueckue orepannuu u
onepanr Hal MHOXECTBaAMU

3aKoHbI anreOphl JTOTHKH.
DKBUBaJCHTHbBIE
npeoOpa3oBaHus JOTHUYECKUX
BBIPAKECHUI

https://m.edsoo.ru/UAZ4JF466

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA



https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/DL66JCD8M
https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/UAZ4JF466
https://m.edsoo.ru/EQ1D7V7DT
https://m.edsoo.ru/F2ADGUMRA

51

Jlornueckue ypaBHEHHUs U
CHCTEMBl ypaBHEHUI

https://m.edsoo.ru/4LLNS3VNG

52

Jlornueckue GpyHKIUH.
3aBUCHUMOCTb KOJINYECTBA
BO3MOXHBIX JJOTHYECKHX
(GYHKIHH OT KOTUYECTBA
apryMeHToB. [lonHbIe cucCTeMBI
JOTMYeCKUX (QyHKIMH

https://m.edso0o.ru/491 YOOXBS

53

54

Kanonmnueckue popmer
JIOTHYECKUX BBIPAKEHUH.
CoBepllieHHbIE
JM3BIOHKTHBHBIC U
KOHBIOHKTHBHBIE HOPMaJIbHbIC
(OPMBI, aITOPUTMBI KX
HOCTPOGHHUSI 0 TadIuIe
HUCTHHHOCTH

Jlormyeckue 3J1eMEeHTEI B
COCTaBC€ KOMIIBOTCPA

https://m.edsoo.ru/FUSISBD59

https://m.edsoo.ru/FJIWV9VRIM

55

56

57

58

Tpurrep. Cymmarop.
MHoropa3psHbIi CyMMaTop
ITocTpoeHue cxem Ha
JIOTUYECKUX JIEMEHTaX. 3aruch
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTHUYECKOU CXeMe

MI/IKpOCXCMH 1 TCXHOJOT'UA X
IMPOU3BOACTBA

IIpencraBienne LenbIX Yucen B
NaMATH KOMIIBIOTEPA.
OrpaHn4eHHOCTh HaIla30Ha

https://m.edsoo.ru/RFYEI1IA1]J

https://m.edsoo.ru/BC2CBFQZU

https://m.edsoo.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRU8ZU4



https://m.edsoo.ru/4LLNS3VNG
https://m.edsoo.ru/491YOOXBS
https://m.edsoo.ru/FU5ISBD59
https://m.edsoo.ru/FJWV9VR9M
https://m.edsoo.ru/RFYE1IA1J
https://m.edsoo.ru/BC2CBFQZU
https://m.edsoo.ru/G6GAVB3D0
https://m.edsoo.ru/IXLRU8ZU4

YHUCeN MPU OTPaHUYCHUN
KOJIMYECTBA Pa3psIoB.
Ilepenonuenue pa3psaHon
CETKHU

59

be33HakoBbIC 1 3HAKOBEIC
aHHBbIE. 3HAKOBBIA OUT.
JIBOMYHBIN TOMOIHUTEIIBHBIN
KOJT OTPUIIATEIbHBIX YUCEI

https://m.edsoo.ru/OFZEI3VFR

60

[ToGuToBBIC TOTHUYECKHE
onepauu. Jlornueckuit,
apudMeTHIecKuil U
UKIUYECKUI CIBUTH

https://m.edsoo.ru/YFPSYSUSW

61

62

63

64

65

Iudpoanue ¢ MOMOLIBIO
noOUTOBOMW omnepanuu
«ucxinrouaromee NJIN»

Hpe,I[CTaBJ'IeHI/Ie U XpaHCHHC B
MNaMsTU KOMIIBIOTCPaA
BC€HICCTBCHHBIX YHCCJI

Brimosnnenue onepanuii ¢
BEILIECTBEHHBIMU YK CIIAMHU,
HAKOIUICHHE OLTUOOK MPH
BBIYMCIICHUSIX

[TpakTryeckas pabora o Teme
«HM3yuenune nopaspsiHOrO
MAaIIMHHOTO TPEeCTaBICHUS
LIEJIBIX U BELIECTBEHHBIX
YHCcen

Ananuz AJITOPUTMOB

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/80KOOKDI1F

https://m.edsoo.ru/531773CKU

https://m.edsoo.ru/FM00O3T4J8

https://m.edsoo.ru/IBLT792MB



https://m.edsoo.ru/OFZEI3VFR
https://m.edsoo.ru/YFPSYSUSW
https://m.edsoo.ru/HGUFCRDKS
https://m.edsoo.ru/80KOOKD1F
https://m.edsoo.ru/53I773CKU
https://m.edsoo.ru/FM0O3T4J8
https://m.edsoo.ru/IBLT792MB

Dranbl penieHus 3a1a4 Ha

KOMIIBIOTEPE.

66 NHcTpymMeHTanbHbIE CpeaCTBa: https://m.edsoo.ru/ROTSRZCM9
TPaAHCIATOP, OTIATUHK,
nPOQUITPOBIIUK
Cpena nmporpaMMUpOBaHMUSI.
Komnumnsiiyst u unTepriperanus

67 nporpamMm. BuprtyanbHbie https://m.eds00.ru/Q2UVOQIJY7
MaluHbl. IHTerpupoBaHHas
cpena pa3paboTKu

68 Metoabl OTJIaIKK MPOrpPaMM https://m.edsoo.rut/MN3HU4FKQ
Tunsl nepeMeHHBIX B S3bIKE

69 https://m.edsoo.ru/TI965G8F9
pOrpaMMHUPOBaHUS

70 O06paboTKa HebIX YUCE https://m.edsoo0.ru/D84SSWQGF

71 ObpaboTka BelIeCTBeHHEIX https://m.edsoo.rt/DWAC3VBT3
quUCen

72 Conyaiiisie I{ https://m.edsoo.ru/PXWZX2CC6
MICEBJIOCITyYaiiHbIe Yyncia

73 Bernenus. CroxxHbie yCIOBHS https://m.edsoo.ru/CTTPTWB96

74 ukJiel ¢ ycnoBueM https://m.edsoo.rw/TYOTSY8QW
I{MKJIBI 11O IEPEMEHHOM.

75 BzaumozamensaemocTs https://m.edsoo.ru/E4AB3FET37
pa3IMYHBIX BUJIOB LIUKIIOB
OO6paboTka HaTypaIbHBIX

76 YHUCEN C UCTOIb30BAHUEM https://m.edsoo.ru/CUH84DHHO
LIUKJIOB

77 Haxoserme beex mpocthix 0.5 https://m.edsoo.rt/KQAFQO6HKQ

YHUCCJI B 3aJaHHOM AMaIia3soHe



https://m.edsoo.ru/R0T5RZCM9
https://m.edsoo.ru/Q2UVQIJY7
https://m.edsoo.ru/MN3HU4FKQ
https://m.edsoo.ru/TJ965G8F9
https://m.edsoo.ru/D84SSWQGF
https://m.edsoo.ru/DWAC3VBT3
https://m.edsoo.ru/PXWZX2CC6
https://m.edsoo.ru/CTTPTWB96
https://m.edsoo.ru/TY0T5Y8QW
https://m.edsoo.ru/E4B3FET37
https://m.edsoo.ru/CUH84DHHO
https://m.edsoo.ru/KQAFQ6HKQ

[IpakTuyeckas pabora o Teme
«Pemrenue 3agaq MeToroM
nepedopay

78
79

HuBapuanT nukna

JlokyMeHTHupOBaHKE TPOrpaMM

https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/AFZLCO81N

80

OO0paboTka JaHHBIX,
XpaHsmuxcs B ¢aitnax

https://m.edsoo.ru/9M32A105T

81

82

83

Pa3buenue 3agaun Ha
noa3agayuu

Hcrnonb30BaHKMe CTaHIAPTHOM
OMOJIMOTEKH A3BIKA
MIpOrpaMMHUPOBAHUS.
[MoakiroyeHue OUOIUOTEK
MOJMPOTrPAMM CTOPOHHHX
IIPOU3BOJUTENEH

[ToanporpamMmsl (IpoIe Ay pHI U
byHKITIH)

https://m.edsoo.ru/00EOI8V7F

https://m.edsoo.ru/51R9T4AMIJK

https://m.edsoo.ru/QDFZXIZNA

84

[Toanporpammsl (porietypbl U
GyHKIMN)

https://m.edsoo.ru/N1KUL4SWE

85

86

[IpakTuyeckas pabora o Teme
"PazpaboTka mogmporpamm"

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTansl).
PexypcuBHbIe poLieaypsl 1
¢byuxun. Mcnonb3oBanue
CTEKa JUIsl OpraHu3aluu
PEKYPCHUBHBIX BHI30BOB

https://m.edsoo.ru/SWDX3791]

https://m.edsoo.ru/GKZY59X7B



https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/AFZLC081N
https://m.edsoo.ru/9M32A1O5T
https://m.edsoo.ru/00EOI8V7F
https://m.edsoo.ru/51R9T4MJK
https://m.edsoo.ru/QDFZXIZNA
https://m.edsoo.ru/N1KUL4SWE
https://m.edsoo.ru/SWDX3Z91J
https://m.edsoo.ru/GKZY59X7B

87

[IpakTuyeckas pabora o Teme
"PexypcuBHBIE
MOANPOTpaMMbI"

https://m.edsoo.ru/YSAVNBIQV

88

89

MoyabHBINA TPUHLIAI
MOCTPOEHUS IMPOrpamMm

YuncneHHbIE METOAbI

https://m.edsoo.ru/MAT4D3MB6

https://m.edsoo.ru/ZAK95AAS5D

90

[IpakTuyeckas pabora o Teme
«YucieHHoe peieHue
YpaBHEHUI»

https://m.edsoo.ru/URWB7XSMQ

91

Hcnonb3oBanue
I[I/ICerTI/IBaIlI/II/I B
BBIYHCIINTCIIBHBIX 3aJ1a4ax

https://m.edsoo.ru/7QP541UWR

92

93

94

95

[TpakTuyeckas pabora no Teme
«IIpnbnnxEHHoe BbIUNCIEHHE
JUIMH KPUBBIX U IUIOIIAIEH
buryp»

[TpakTuyeckas pabora o Teme
«ITonck Makcumyma
(MMHUMYMa) QYHKIUN»

O06paboTka CUMBOJIBHBIX
JTAHHBIX. AJITOPUTMBI

00pabOTKH CUMBOJIBHBIX CTPOK:

MOACYET KOJIMYECTBA
MOSIBJICHUW CUMBOJIA B CTPOKE

Anroput™mbl 00paboTKH
CHUMBOJIBHBIX CTPOK: paz0ueHue
CTPOKH Ha CJIOBa I10
poOeIbHBIM CHMBOJIAM

https://m.edsoo.ru/SH4ENJ7PH

https://m.edsoo.ru/7CM1E00SM

https://m.edsoo.ru/ZK756B10R

https://m.edsoo.ru/W2Z3JDCC5



https://m.edsoo.ru/Y5AVNB9QV
https://m.edsoo.ru/MAT4D3MB6
https://m.edsoo.ru/ZAK95AA5D
https://m.edsoo.ru/URWB7XSMQ
https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/8H4ENJ7PH
https://m.edsoo.ru/7CM1E00SM
https://m.edsoo.ru/ZK756B1OR
https://m.edsoo.ru/W2Z3JDCC5

96

97

98

Anroput™msl 00paboTKH
CUMBOJIBHBIX CTPOK: MIOUCK
MOJICTPOKH BHYTPU JAaHHON
CTPOKH; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha APYTYIO CTPOKY
[IpakTuyeckas pabora o Teme
"OO6paboTKa CTPOK ¢
UCIOJIb30BaHUEM (YHKIUI
CTaHJAPTHOW OMOJIMOTEKH
sI3bIKa MPOrpaMMHUpPOBaHU"

I'enepanus cioB B 3aJaHHOM
andaBure

https://m.edsoo.ru/GO9OMIAFFC

https://m.edsoo.ru/KX48SQDQP

https://m.edsoo.ru/9TUPAGXNE

99

MaccuBsl
ITOCEA0BATEILHOCTH YHCEIL.
[IpakTuyeckas pabora 1o Teme
"3anonHenue Maccupa'

0.5

https://m.edsoo.ru/4ITBNNC5B

100

101

102

103

O060011IEHHbIE XapaKTEePUCTUKH
MaccHBa

JInHEeWHBIN NOUCK 3aJJTaHHOTO
3HAUCHHUS B MacCHBE.
[TpakTrdeckas paboTa mo Teme
"JInHeNHHBIH MOUCK 3aJaHHOTO
3Ha4YeHHus B Maccuse"

[TpakTrueckas paboTa 1Mo Teme
"Ilonck MUHUMAaJIbHOTO
(MakCHUMalbHOTO0) JIEMEHTa B
YHCIIOBOM MaccuBe"

COpTI/IpOBKa OIHOMCPHOI'O
MacCuBa. HpOCTBIC MCTO/bI

0.5

0.5

https://m.edsoo.ru/0YZ6SSYYM

https://m.edsoo.ru/LABG8NIAV

https://m.edsoo.ru/3AMZUG6WRV

https://m.edsoo.ru/W53WDCPMQ



https://m.edsoo.ru/G09MIAFFC
https://m.edsoo.ru/KX48SQDQP
https://m.edsoo.ru/9TUPAGXNE
https://m.edsoo.ru/4ITBNNC5B
https://m.edsoo.ru/0YZ6SSYYM
https://m.edsoo.ru/LABG8NIAV
https://m.edsoo.ru/3MZUG6WRV
https://m.edsoo.ru/W53WDCPMQ

coptupoBkH. [IpakTrueckas
pabora o Teme "[Ipoctrie
METO/Ibl COPTUPOBKU MaccuBa"

CopTupoBKa CIUSHUEM.
beicTpas copTupoBka MaccuBa
(amroput™m QuickSort).

104 0.5 https://m.edsoo.ru/NAWM6NBOD
[TpakTuueckas paboTta 1mo Teme
"BricTpas copTrpoBKa
MaccuBa"
JIBOUYHBIN IMOUCK B
0TCO OBAaHHOM MAacCCHBE.

105 TCOPTHPOBATHOM MaccHs 0.5 https://m.eds00.ru/914RE176C
[TpakTueckas paboTta 1mo Teme
" JIBOMYHBIN TOUCK"

epHbIEC Macc

106 ~ /\EYMEPHEIE MACCHBL https://m.edsoo.ru/7TI931086
(MaTpuIbl)

107 AnropuT™MbI 00pabOTKH MaTPHII https://m.edsoo.ru/XPVCLUAQU
Pemenue 3agau ananuza

108 HHICHHE Sa/1at afam https://m.edsoo.ru/PNWIG1YJF
JTAHHBIX
CpencTBa TEKCTOBOTO

109 PECTEA TEKCTOBOT https://m.edsoo.ru/EZ67TWEGZT
mpoiieccopa

110 KomnerorepHast BEpcTKa TEKCTa https://m.edsoo.ru/0X4NRRMIR
[IpakTuyeckas pabora o Teme
"BépcTka TOKYMEHTOB ¢

111 PCTKA AOKYMCHTOB 1 https://m.edsoo.ru/2911P5IF7
MaTeMaTHYECKUMHU
dopmynamu"
Nuc e

112 HCTPYMEHTBI https://m.edsoo.ru/HVZOMBBZ1

peLeH3UPOBAHUS



https://m.edsoo.ru/N4WM6NBOD
https://m.edsoo.ru/9I4RE1Z6C
https://m.edsoo.ru/7TJ93IO86
https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNW9G1YJF
https://m.edsoo.ru/EZ67WEGZT
https://m.edsoo.ru/0X4NRRM9R
https://m.edsoo.ru/29IIP5IF7
https://m.edsoo.ru/HVZOMBBZ1

113

[IpakTuyeckas pabora o Teme
"MHorocTpaHU4YHbIC
JIOKYMEHTBI"

https://m.edsoo.ru/SKSWK3USV

114

OO6nauHbIe CEPBUCHIL.
KomnnexrusHas pabora c
nokyMeHTaMu. [IpakTuueckas
pabota 1o Teme
"KonnektuHas padoTa ¢
JOKyMeHTaMu"

0.5

https://m.edsoo.ru/PSEMOKSFA

115

Ananu3 gaHaeiX. bosemme
JTAHHBIE

https://m.edsoo.ru/SISHO04DY

116

117

MainHHOe 00yueHue

Ananuz JaHHBIX C IIOMOIIBIO
QJICKTPOHHBIX Ta6J'II/II_I

https://m.edsoo.ru/4QQ6LLF9Z

https://m.edsoo.ru/MPMJ7NWH4

118

[IpakTuyeckas paborta o Teme
"AHaIM3 JaHHBIX C IIOMOIILIO
AJIEKTPOHHBIX Ta0IUI"

https://m.edsoo.ru/07PRYQ2YV

119

[Toctpoenue rpapukos
¢ynxuii. [Ipaktnyeckas
pabora no Teme "Harnsiqnoe
MpeJICTaBICHNUE PE3YJIbTAaTOB
CTaTHUCTUYECKON 00paboTKU
JTAHHBIX B BUJIE AMarpamMmm
CpeACTBaMU peAaKTopa
AIIEKTPOHHBIX TabHI"

0.5

https://m.edsoo.ru/BEGWQZJL3

120

JIvanm tpenaa. [Ipaktnueckas
pabota no Teme "Ilon6op
JMHUM TPEH]A,
IIPOrHO3UpOBaHUE"

0.5

https://m.edsoo.ru/LP48TOLWO



https://m.edsoo.ru/5KSWK3USV
https://m.edsoo.ru/PSEMOK5FA
https://m.edsoo.ru/SISH004DY
https://m.edsoo.ru/4QQ6LLF9Z
https://m.edsoo.ru/MPMJ7NWH4
https://m.edsoo.ru/07PRYQ2YV
https://m.edsoo.ru/BEGWQZJL3
https://m.edsoo.ru/LP48TOLWO

[Toxbop mapamerpa.
[pakTrueckas paboTa 1Mo Teme

121 "YuClIeHHOE pEellIeHHE 1 0.5 https://m.edsoo.ru/HNS13RRJQ

YpaBHEHUI C TOMOIIIbIO

noabopa mapamerpa"

OntuMuzanus Kak MmoucK

HAWIYYILEro peieHus B

3aJJaHHBIX YCIOBUSX.
122 [TpakTrueckas paboTa mo Teme 1 0.5 https://m.edsoo.ru/STQFNZ7BE

"Pemienue 3a1a4 ONTHMHA3AUN

C TIOMOIIIBIO 3JIEKTPOHHBIX

Tabui"
123 PesepBHOE Bpems 1 https://m.edsoo.ru/4L3CE4K27Z
124 Pe3epBHOE Bpems 1 https://m.edsoo.ru/7JENSDK75]
125 PesepBHOE Bpems 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepBHOe Bpemst 1 https://m.edsoo.ru/JKSPQ6H60
127 PeszepBHOe Bpems 1 https://m.edsoo.ru/1F185Q365
128 PesepBHOE Bpems 1 https://m.edso00.ru/33J8ONXY3
129 PeszepBHOE Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PeszepBHoe Bpemst 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHOE Bpems 1 https://m.edsoo.ru/ZGNDVS8DFG
132 PesepBHOE Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHOe Bpemst 1 https://m.edsoo.rt/NANWGLRO4
134 PeszepBHoe Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 PesepBHOE Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PeszepBHoe Bpems 1 https://m.edsoo.ru/4IRJTM1B1



https://m.edsoo.ru/HNS13RRJQ
https://m.edsoo.ru/STQFNZ7BE
https://m.edsoo.ru/4L3CE4K2Z
https://m.edsoo.ru/7ENSDK75J
https://m.edsoo.ru/3OHWTOEO9
https://m.edsoo.ru/JKSPQ6H60
https://m.edsoo.ru/1F185Q365
https://m.edsoo.ru/33J8ONXY3
https://m.edsoo.ru/UU84SGBDO
https://m.edsoo.ru/T1CLQHRIV
https://m.edsoo.ru/ZGNDV8DFG
https://m.edsoo.ru/ZY5EPBTLO
https://m.edsoo.ru/NANWGLRO4
https://m.edsoo.ru/0MIJJR6LN
https://m.edsoo.ru/HGJQHAUML
https://m.edsoo.ru/4IRJTM1B1

OBIIEE KOJIMYECTBO YACOB I1O

1 0 215
[IPOI'PAMME 3



11 KJIACC

Koan4yecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoarmpie  Mpaxruyeckue U3y4eHusi 0o0pa3oBaTeJbHbIC PeCypPChI
padoThI padoThI

KonmaectBo undopmanmu 1 https://m.edsoo.ru/CPW6RXX47
2 AJITOPUTMBI CKaTUs JTAHHBIX 1 https://m.edsoo.ru/1PANRPUFP
3 Anroputm Xahdmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas pabota mo Teme
4 "CaThe TaHHbBIX C IOMOIIbIO 1 1 https://m.edsoo.ru/87IAFKQOD
anroputma Xapdmana"
5 Asnroputm LZW 1 https://m.edso0o.ru/8X5390JF6
AJNTOPUTMBI CKaTUSI TAHHBIX C
norepsmu. IIpaktuyeckas
6 pabota mo Teme "Cikatue 1 0.5 https://m.edsoo.ru/580KGLIGP
JTAHHBIX C TTOTEPSIMHU
(amropurmsl JPEG, MP3)"
7 CxopocTh Tiepe1auun JaHHBIX 1 https://m.eds00.ru/N60OLKIL.2PN
[TomexoycToNYMBBIE KOJIBI 1 https://m.edsoo.ru/HA352TYKO
9 }:IpaKTquCKasi padora o Te'}\/le 1 1 https://m.edsoo.ru/4DOSUSSIS
[TomexoycToitunBbIe KOIBI
Cucrembl. KOMIIOHEHTBI
CUCTEMBI U UX
10 BIAMMOACHCTBHC. CHCTCMHRIH 1 https://m.edsoo.ru/7ELOJTWA9
addext. YrpasieHue kak
MH(OPMALIMOHHBIN TIPOIIECC.
O6parHas cBsI3b
11 Mogenu 1 MOaETMpOBaHUE 1 https://m.edsoo.ru/3LOSU7KCU



https://m.edsoo.ru/CPW6RXX4Z
https://m.edsoo.ru/1P4NRPUFP
https://m.edsoo.ru/JPTRLQDIF
https://m.edsoo.ru/87IAFKQ0D
https://m.edsoo.ru/8X5390JF6
https://m.edsoo.ru/580KGLJGP
https://m.edsoo.ru/N6OLKL2PN
https://m.edsoo.ru/HA352TYK0
https://m.edsoo.ru/4DOSU5SIS
https://m.edsoo.ru/7EL0JJWA9
https://m.edsoo.ru/3LOSU7KCU

12

I'pads

https://m.edsoo.ru/SMP12YT1I4

13

14

Pemenue 3ana4 ¢ momMoIuisko
rpa¢oB
HepeBbs

https://m.edsoo.ru/5087GM4M6

https://m.edsoo.ru/DIXWQFCMV

15

16

17

OCHOBBI TEOPUU UTP

[IpakTuueckas pabota 1no Teme
"TTorCk BBIMTPBIITHOMN
CTpaTeruu B UTPe C MOTHON
uHpopmanueir"

CpenctBa HCKYCCTBEHHOTO
WHTEJJIEKTa

https://m.edsoo.ru/RLPOBGP1A

https://m.edsoo.ru/91L2S0AQS

https://m.edsoo.ru/7PWFEWIT16

18

[IpakTnueckas pabora 1no Teme
"CpencTBa HCKYCCTBEHHOTO
uHTeNIeKTa"

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzanus MOHITUS
anroputMma. MammHa
TrropuHTa Kak YHUBEpCalbHas
MOJIeNb BEMHUCIIEHHH. Te3nc
Yépua—Trropunra

https://m.edsoo.ru/TS2J4GN9S

20

[IpakTnueckas pabota 1o Teme
"CocraBieHue MpocToi
MIPOTPaMMBI JUTSI MAIITAHBI
Teropunra"

https://m.edsoo.ru/506FMKTSV

21

22

Mamwuna Ilocta

Hopwmanshbie anropugmet
Mapxkosa

https://m.edsoo.ru/KD8PIS0OBO

https://m.edsoo.ru/EA2DPC84Y

23

ANTOpUTMUYECKH
Hepas3peluMbIe 3a1aud. 3a1a4ya

https://m.edsoo.ru/EMWUEDNR9



https://m.edsoo.ru/SMP12YII4
https://m.edsoo.ru/5087GM4M6
https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGP1A
https://m.edsoo.ru/9IL2S0AQS
https://m.edsoo.ru/7PWFW1T16
https://m.edsoo.ru/HS0PHSFHE
https://m.edsoo.ru/TS2J4GN9S
https://m.edsoo.ru/506FMKTSV
https://m.edsoo.ru/KD8P880BO
https://m.edsoo.ru/EA2DPC84Y
https://m.edsoo.ru/EMWUEDNR9

octa"HoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOI OTIaIKN
porpamm

24

25

26

CI10KHOCTE BBIYUCIIEHHUHI

[Touck MpoCTHIX YUCEN B
3aJJaHHOM JIMana3oHe ¢
MTOMOIIBIO AITOPUTMA PEILIETO
Oparocdenar

[IpakTuueckas pabota mo Teme
"ITouck MpoOCTHIX YKCEN B
3aJaHHOM auaras3one”

https://m.edsoo.ru/DI2DPE0X0

https://m.edsoo.ru/H3J1UQKCS8

https://m.edsoo.ru/SN9A7JITV

27

MHoropa3spsiiHble Lieble
4KCIIa, 3a1a4U JJIUHHOU
apu(pMETUKH

https://m.edsoo.ru/SFLDAOPS3

28

[IpakTnueckas pabota no Teme
"Peanu3zanus BEIYMCICHUN C
MHOTOpa3psIHbIMH yuciaMu"

https://m.edsoo.ru/JGIPZP98C

29

CroBapu (accounaTUBHbBIE
MacCHUBBI, OTOOpaxeHHs). X31IlI-
tabnuupbl. [loctpoenue
an(paBUTHO-9aCTOTHOTO
cJoBaps JUIs 3aJaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

31

[IpakTuueckas pabota 1mo Teme
"[locTpoenue angaBuTHO-
YaCTOTHOTO CJIOBapSI JIJIst
3aJJaHHOTO TeKkcTa"

AHanu3 TekcTa Ha
€CTECTBEHHOM SI3BIKE.

https://m.edsoo.ru/WYRSXTHVB

https://m.edsoo.ru/YJVBQBEEG



https://m.edsoo.ru/DI2DPE0X0
https://m.edsoo.ru/H3J1UQKC8
https://m.edsoo.ru/8N9A7JJTV
https://m.edsoo.ru/8FLDA0PS3
https://m.edsoo.ru/JGIPZP98C
https://m.edsoo.ru/T06DTYWVT
https://m.edsoo.ru/WYRSXTHVB
https://m.edsoo.ru/YJVBQBEEG

32

Brinenenue
MoceI0BaTeIbHOCTEN 1O
mabmony. Perynspusie
BbIpaXkeHHs1. YacTOTHBIN
aHaiu3

[IpakTuyeckas pabora o Teme
"AHaau3 TEKCTA HA
€CTECTBEHHOM S3EIKe"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

37

Creku. AHanu3 NpaBUILHOCTU
CKOOOYHOI'O BBIPAKEHUS

Brruucnenue
apu(pMeTUYECKOTO BBIPAKEHUS,
3aIMCaHHOTO B MOCT(HUKCHON
dbopme

[IpakTuueckas pabota mo Teme
"Beruucnenue
apu(pMeTUYECKOTO BBIPAKEHUS,
3alMCaHHOTO B MOCT(UKCHON
dhopme"

Ouepenu. Ucnonb3zoBanue
ouepenu Al BpeMEHHOTO
XpaHEHUs JTAHHBIX

[IpakTuueckas pabota 1mo Teme
"Ucnonws3oBanue ouepenu”

https://m.edsoo.ru/UZ06WG18Q

https://m.edsoo.ru/4APHZ53]B

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0

https://m.edsoo.ru/270RH6HKM

38

HepeBbs. Peanuzanus nepesa ¢
MTOMOUIBIO CCHIIIOYHBIX
CTPYKTYp. J{BonuHBIE
(OuHapHbI€) IepeBbsl.
[Toctpoenue nepesa miis

https://m.edsoo.ru/ WXTKRVSPL



https://m.edsoo.ru/SAFNKXPAL
https://m.edsoo.ru/UZ06WG18Q
https://m.edsoo.ru/4APHZ53JB
https://m.edsoo.ru/B0Y6RWSEC
https://m.edsoo.ru/RFBVQ14T0
https://m.edsoo.ru/27ORH6HKM
https://m.edsoo.ru/WXTKRVSPL

33JJaHHOTO apU(PMETUIECKOTO
BBIPKCHHUS

39

[IpakTruyeckas pabora o Teme
"Ucnonp30BaHue 1€pEBbEB IS
BBIYHCIICHUS apu(PMETUICCKUX
BBIpaXEHUI"

https://m.edsoo.ru/4B7IBOLGP

40

41

42

43

44

PexypcuBHBIC alTOPUTMBI
o0xoja nepena.
Hcnonws3oBanue creka u
ouepeu s 00Xo/a aepena
PexypcuBHBIC aITOPUTMBI
00xo0/1a epeBa.
Hcnonws3oBanue creka u
ouepeu s 00Xo/a aepena
Anroput™msl Ha Tpadax.
[TocTpoeHre MUHHUMAIHLHOTO
OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada
O6xox rpada B riayOuHy.
O6xox rpada B mupuny
KonnuecTBo pa3nnuHbIX myTen
MEK/1y BEpIIHHAMH
OpPHEHTHUPOBAHHOTO
AIMKIMYECKOTo rpada

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

https://m.edsoo.ru/2ZKXSNEYL

https://m.edsoo.ru/PDOGDKZX5

https://m.edsoo.ru/OK5XBLF1B

45

46

Anroput™ JIeHKCTpBI.

[IpakTudeckas pabota 1mo Teme
"BrIunciieHue QIUHEL

https://m.edsoo.ru/CRN45WO59

https://m.edsoo.ru/OPUC4APCM



https://m.edsoo.ru/4B7IBOLGP
https://m.edsoo.ru/IL45K77G4
https://m.edsoo.ru/M8PBJ581K
https://m.edsoo.ru/2ZKXSN8YL
https://m.edsoo.ru/PD0GDKZX5
https://m.edsoo.ru/OK5XBLF1B
https://m.edsoo.ru/CRN45WO59
https://m.edsoo.ru/0PUC4APCM

KpaTyauuiero myTH Mex1y
BepimHaMu rpada (aaroputm
Jeitkerpsn)"

47

48

49

50

51

52

Anroputm ®@noitna—
Yopumamia

3anaun, peraeMble ¢ MOMOIIBIO
JMHAMHYECKOTO
IIPOrpaMMHUPOBAHMUSL:
BBIUHCIICHUE PEKYPCUBHBIX
byHKITI

[IpakTuueckas pabota mo Teme
"Brruncnenue peKypCHUBHBIX
(GYHKIHH C TOMOIIBIO
JUHAMHYECKOT O
IIporpaMMUpoBaHus”

3ajauu, penraeMble ¢ TOMOILBIO
JUHAMUYECKOT O
MPOrPAMMUPOBAHUS: TTIOJCUYET
KOJINYECTBA BAPUAHTOB

[IpakTnueckas pabota Mo Teme
"[ToacuéT KoIMUEeCTBA
BapUAHTOB C TIOMOIIIBIO
JMHAMUYECKOTO
MporpaMMUpoBaHus"

3aiauu, peniaeMble ¢ TOMOILbIO
JTUHAMUYECKOTO
MPOTpaMMHUPOBAHUS: 3a/1a91
ONTUMU3AINH

https://m.edso0o.ru/4T2Y64Y1Y

https://m.edsoo.ru/OB03M36FA

https://m.edsoo.ru/139CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU



https://m.edsoo.ru/4T2Y64Y1Y
https://m.edsoo.ru/OB03M36FA
https://m.edsoo.ru/I39CZ91D1
https://m.edsoo.ru/N6B4V28X5
https://m.edsoo.ru/TO288GY9B
https://m.edsoo.ru/VMITOV2IU

53

[TonsiTe o mapagurmax
nporpamMmmupoBanus. O630p
SI3bIKOB ITPOTrpaMMUPOBaHUS

https://m.edsoo.ru/ESL36V11V

54

ITonsaTHE 00 OOBEKTHO-
OpI/IeHTHpOBaHHOM
[IPOrpaMMUPOBAHUU

https://m.edsoo.ru/XQP3TUBLF

55

56

O0BexTHI ¥ Ki1accel. CBOMCTBA
U METOIIBI OOBEKTOB

OOBbEeKTHO-OPUEHTUPOBAHHBIN
aHaIu3

https://m.edsoo.ru/6JQJC1GXS

https://m.edsoo.ru/LXRDV5535

57

[IpakTuueckas pabora 1no Teme
"Hcnonp30BaHrE TOTOBBIX
KJIaCCOB B Iporpamme"

https://m.edsoo.ru/9U0X7ZSAH

58

59

60

61

Pa3paborka nporpamMm Ha
OCHOBE O0BEKTHO-
OPHUEHTHPOBAHHOT'O MOAX0/1a

ITpakTryeckas pabora
"Pa3zpabotka mpocToit
MIPOrPaMMBbI € UCIIOJIb30BaHUEM
KJ1accoB"

Nuxancynauus. [Ipaktuyeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOIIEro
WHKATCYJISIH0"

Hacnenosanwue. [Tomumopduzm

0.5

https://m.edsoo.ru/1PCNI90X?2

https://m.edsoo.ru/OSXBALUVU

https://m.edsoo.ru/XWFD3SRL6

https://m.edsoo.ru/3IPHY7VDC

62

[IpakTnueckast pabota 1o Teme
"Pa3paboTka nuepapxuu
KJ1accoB"

https://m.edsoo.ru/TDEZGXE92



https://m.edsoo.ru/E8L36V11V
https://m.edsoo.ru/XQP3TUBLF
https://m.edsoo.ru/6JQJC1GXS
https://m.edsoo.ru/LXRDV5535
https://m.edsoo.ru/9U0X7ZSAH
https://m.edsoo.ru/1PCNI90X2
https://m.edsoo.ru/OSXBALUVU
https://m.edsoo.ru/XWFD3SRL6
https://m.edsoo.ru/3IPHY7VDC
https://m.edsoo.ru/TDEZGXE92

63

Cpensl ObICTpOI pa3pabOTKH
nporpamm. [IpoexTrpoBanue
uHTepdeiica NoIbp30BaTeIs

https://m.edsoo.ru/IL6XE9IBF

64

65

66

[TpoexTupoBanue nHTEpPEiica
THI0JTE30BATEILS
Hcrnonp30BaHUE TOTOBBIX

YIPaBIISAEMbIX 3JIEMEHTOB IS
MOCTPOCHUS UHTEpdeiica

[IpakTuueckas pabota mo Teme

"Pa3paboTka mporpaMmsl ¢
rpadgudeckuM uHTepdericom"

https://m.edsoo.ru/18FFURCHI

https://m.edsoo.ru/8440Q17ZXE4

https://m.edsoo.ru/M7J3MMDEI

67

N3yueHnne BTOpPOro si3bika
IIPOrpaMMUPOBAHHUS

https://m.edsoo.ru/LO9PRNA7S

68

69

70

71

N3yueHnne BTOpPOro si3bika
IIPOTrpaMMHUPOBAHUS

OTalebl KOMIIBXOTCPHO-
MAaTeMaTHU4CCKOIo
MOZACIINPOBAHUSA

Juckperusanus npu
MaTEMaTHYECKOM
MOJIETTMPOBAaHUY HETIPEPHIBHBIX
nporeccoB. MoaenupoBaHnue
JBUKCHHUS

[IpakTuueckas pabota 1Mo Teme
"MopaenupoBaHue JBUKEHUS"

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKJQ1UO

https://m.edsoo.ru/YCLZ4UHHA

72

MoaenupoBanue
OHMOJIOTHYECKUX CHCTEM.
[IpakTuueckas pabota 1o Teme

0.5

https://m.edsoo.ru/925RWHIWH



https://m.edsoo.ru/IL6XE9IBF
https://m.edsoo.ru/18FFURCHI
https://m.edsoo.ru/844Q1ZXE4
https://m.edsoo.ru/M7J3MMDEI
https://m.edsoo.ru/LO9PRNA7S
https://m.edsoo.ru/NKNMXM4HU
https://m.edsoo.ru/Q5J50KWIN
https://m.edsoo.ru/ZXKKJQ1U0
https://m.edsoo.ru/YCLZ4UHHA
https://m.edsoo.ru/925RWH1WH

"MopaenupoBaHue
Oonosrornyeckux cucrem"

73

74

75

76

Marematnueckue MOJIEIU B
JKOHOMUKE. BBIUNCIUTEIILHBIE
3KCIEPUMEHTBI C MOJIETISIMHU

BepositHocTHBIE MOIEH.
[IpakTuueckas pabota o Teme
"Umutarnimonnoe
MOJICJIMPOBAHUE C TTIOMOIIIBIO
Meroaa Mounre-Kapmno"
KomnbrorepHoe

MOZEIIMPOBAHUE CUCTEM
yIIpaBJICHUS

OO6paboTka pe3ynbTaToB
IKCIIEPUMEHTA

0.5

https://m.edsoo.ru/HYZZHAO0ZI

https://m.edsoo.ru/RSDL7ZK22

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/VSBW4WV43

77

TabnuuHble (pensLuOHHbIE)
0a3el JaHHBIX

https://m.edsoo.ru/ISQMIQ8G4

78

[Touck, copTupoBka u
(dbunpTparus JaHHBIX. 3aMpPOCH
Ha BBIOOPKY JaHHBIX. 3aMpPOCHI
¢ mapaMeTpamu. Beraucnsiembie
T0JIS B 3arpocax

https://m.edsoo.ru/GTZBVTII7

79

80

[IpakTuueckas pabota 1mo Teme
"Pabora ¢ roToBOH 0a30it
TaHHBIX"

MHuororabanuabie 0a3bl
JaHHBIX. THUIIBI CBSI3E€U MEXKIY

https://m.edsoo.ru/X7YS6VITG

https://m.edsoo.ru/XPHQBTDMS



https://m.edsoo.ru/HYZZHA0ZI
https://m.edsoo.ru/RSDL7ZK22
https://m.edsoo.ru/D52P3UQNN
https://m.edsoo.ru/V5BW4WV43
https://m.edsoo.ru/I5QMIQ8G4
https://m.edsoo.ru/GTZBVTII7
https://m.edsoo.ru/X7YS6VTTG
https://m.edsoo.ru/XPHQBTDM8

Tabimuamu. BHENIHUNA K104,
IlemocTHOCTH 0a3bl JAaHHBIX

81

82

83

[IpakTruyeckas pabora o Teme
"Pa3zpaboTka MHOTOTA0IMYHOM
0a3bl JaHHBIX"

3anpockl K MHOTOTA0 IMYHBIM
0a3aM JaHHBIX

[IpakTuueckas pabota o Teme
"3anpockl K MHOTOTaOIUYHOM
Oase maHHBIX"

https://m.edsoo.ru/4FHI25TDD

https://m.edsoo.ru/UVTVOIW6R W

https://m.edsoo.ru/FOYXMVOB7

84

SI3bIK ynpaBieHUs TaHHBIMU

SQL

https://m.edsoo.ru/PIMIPKQMR

85

86

[IpakTuueckas pabota mo Teme
"VrpaneHnue JaHHBIMH C
nmomoIpko si3pika SQL"

Hepensimonnsie 6a3bl JaHHBIX.

3KCHCpTHHe CHUCTCMBI

https://m.edsoo.ru/GL552SSUD

https://m.edsoo.ru/8YQXGKB6U

87

88

NHTepHeT-npriioxenus

ITonsTHE O CepBEpHON U
KJIMEHTCKOM 4acTsAX cauTa.
TexHOIorns «KIMEeHT —
cepBep», €€ JOCTOMHCTBA U
HEJOCTATKH

https://m.edsoo.ru/VUNNCDB4U

https://m.edsoo.ru/N6DWP4IRG

&9

90

OcHoBbI a361ka HTML

[IpakTuueckast pabota 1o Teme
"Co3maHne TEKCTOBOI BeO-
CTpaHUIBI"

https://m.edsoo.ru/G2HZZBEE]

https://m.edsoo.ru/DD7JRDZ9N

91

OcHoBbI a361ka HTML

https://m.edsoo.ru/QY71J10R7



https://m.edsoo.ru/4FHJ25TDD
https://m.edsoo.ru/UVTV9W6RW
https://m.edsoo.ru/F9YXMVOB7
https://m.edsoo.ru/PJM9PKQMR
https://m.edsoo.ru/GL552SSUD
https://m.edsoo.ru/8YQXGKB6U
https://m.edsoo.ru/VUNNCDB4U
https://m.edsoo.ru/N6DWP4IRG
https://m.edsoo.ru/G2HZZBEEJ
https://m.edsoo.ru/DD7JRDZ9N
https://m.edsoo.ru/QY71J1OR7

92

OcuoBol a361ka HTML

https://m.edsoo.ru/YLBK9SMHJ

93

[TpakTrueckas paboTa mo Teme
"Coznanue BeO-CTpaHMIIbI,
BKJIIOYAIOIICH
MYJIbTUMEUIHBIE O0BEKTHI
(pUCyHKH, 3ByKOBBIC JaHHBIC,
BHJ1€0)"

https://m.edsoo.ru/6 EIXO4QCK

94

95

96

OCHOBBI KaCKaTHBIX TaOIHUIT
ctuneit (CSS)

[IpakTuueckas pabota mo Teme
"Odopmienue cTpaHUIlBI C
MOMOIIBIO KaCKaIHbIX TaOIHI]
cTuei"

Cuenapuu Ha si3bike JavaScript

https://m.edsoo.ru/V6H31EQRS5

https://m.edsoo.ru/MGSEDM7TA

https://m.edsoo.ru/VHYQBFI55

97
98

Cuenapuu Ha si3b1ke JavaScript

®opmbl Ha BeO-CTpaHULIE

https://m.edsoo0.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5SADCQR

99

100

101

[IpakTnueckas pabota 1o Teme
"O6paboTka 1aHHBIX popM"

Pa3memienue Be6-caiiToB.
VYcnyra xoctuHra. 3arpyska
(haiinoB Ha calT

Kanpuposanue. Ucnpasnenue
MepCreKTHBHL. [ ncTorpamma.
Koppekuust ypoBHe#,
KOPPEKIIHS [IBETA.
O0eciBeYBaHNE [IBETHBIX
n300pakeHU I

https://m.edsoo.ru/KFCH27ELA

https://m.edsoo.ru/Y6VM4R 542

https://m.edsoo.ru/IHJ27RN3F



https://m.edsoo.ru/YLBK9SMHJ
https://m.edsoo.ru/6EIXO4QCK
https://m.edsoo.ru/V6H31EQR5
https://m.edsoo.ru/MGSEDM7TA
https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5ADCQR
https://m.edsoo.ru/KFCH27ELA
https://m.edsoo.ru/Y6VM4R542
https://m.edsoo.ru/IHJ27RN3F

102

103

104

BBon n3zobpakenuii ¢
UCIOJIb30BaHUEM PA3IUYHBIX
U (POBBIX YCTPOHCTB.
[IpakTuueckas pabota o Teme
"O6paboTka UpPOBBIX
¢dororpadmii”

Perymb. PaGota ¢ obmactsamu.
Ounpetpsl. [IpakTueckas
paborta no Teme "Petyuib
nudpoBbIx Gororpaduit”
MHorocinoiiHble 1300pakeHus.
TekcroBble cnou. Macka cios.
Kanansl. Coxpanenue
BbIJIETICHHOW 00MacTH

0.5

0.5

https://m.edsoo.ru/7GRK7JKF5

https://m.edsoo.ru/LUXAXOCRP

https://m.edsoo.ru/OZ8ER32MA

105

[IpakTnueckas pabora 1o Teme
"MHorocnoiiHbie
n3o00paxxeHus"

https://m.edsoo.ru/Z6PF79A GO

106

[ToaroroBka WiLTFOCTpauU s
BeO-caiiToB. [IpakTnueckas
pabora 1o Teme

" AHUMHPOBAaHHbIE
n3o00paxxeHus"

0.5

https://m.edsoo.ru/7QFG9KBYK

107

108

BexTopHas rpaguxka.
Bekropusanus pacTpoBbIX
n300pakeHU I

[IpakTruyeckas pabora o Teme
"BekTopHas rpaguka"

https://m.edsoo.ru/PIRQNJEXW

https://m.edsoo.ru/W84Z3DOGI



https://m.edsoo.ru/7GRK7JKF5
https://m.edsoo.ru/LUXAXOCRP
https://m.edsoo.ru/OZ8ER32MA
https://m.edsoo.ru/Z6PF79AG0
https://m.edsoo.ru/7QFG9KBYK
https://m.edsoo.ru/PIRQNJEXW
https://m.edsoo.ru/W84Z3DOGI

[IpuHIMIBI TOCTPOEHUS U

109 pEIaKTUPOBAHUS TPEXMEPHBIX 1 https://m.edsoo.ru/KBPNWPJEA
Moneen
[IpakTuyeckas pabora o Teme
110 "Co3manue npocThiX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEpHBIX Mozenei"”
CeTOYHBIE MOJIEH.
111 1 https://m.edsoo.rt/WF3MVD2FH
Marepuaibl
[IpakTuueckas pabota mo Teme
112 " " 1 https://m.eds00.ru/Z917SRT8Z
CerouHble MOAETH
MoaenupoBaHre UCTOYHUKOB
113 1 https://m.edsoo.rw/TXUL8GD3U
ocseieHus. Kamepsl
[IpakTuueckas pabota mo Teme
114 " " 1 https://m.edsoo.rw/I78NVIQDI
Pennepunr
A 3D-
115 JUHTHBHEIE TEXHOTOTHH ( 1 https://m.edsoo.rt/6WIWT296C
MIPUHTEPHI)
[lonsTHE O BUPTYaNIBHON
116 peaTbHOCTH U JIOTIOJIHEHHON 1 https://m.edsoo.ru/BZDFAHWO04
peaJIbHOCTH
117 PezepBHOE Bpemst 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOE Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PezepBHOE Bpemst 1 https://m.edsoo.ru/1 IGT2RYIK
120 PesepBHOE Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 Pe3epBHOE Bpems 1 https://m.eds00.ru/70QVL280H
122 PesepBHOE Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 Pe3epBHOE Bpems 1 https://m.eds00.ru/BHX69GQO6
124 PesepBHOE Bpems 1 https://m.edsoo.ru/V1O1XFZX3



https://m.edsoo.ru/KBPNWPJEA
https://m.edsoo.ru/2XDC5NKUP
https://m.edsoo.ru/WF3MVD2FH
https://m.edsoo.ru/Z917SRT8Z
https://m.edsoo.ru/TXUL8GD3U
https://m.edsoo.ru/I78NV9QDI
https://m.edsoo.ru/6W1WT296C
https://m.edsoo.ru/BZDFAHW04
https://m.edsoo.ru/X3RHKBZCM
https://m.edsoo.ru/H4FKWSW13
https://m.edsoo.ru/11GT2RYIK
https://m.edsoo.ru/BSTC2EJSB
https://m.edsoo.ru/70QVL28OH
https://m.edsoo.ru/MR3TQ44J7
https://m.edsoo.ru/BHX69GQO6
https://m.edsoo.ru/V1O1XFZX3

125 PesepBHoe Bpems 1 https://m.edsoo.ru/TUTIIED92
126 PesepBHOE Bpems 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHoe Bpems 1 https://m.edsoo.ru/LVSCIMO6R
128 PeszepBHoe Bpemst 1 https://m.edsoo.ru/OUQIILVQF
129 PesepBHOE Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 PeszepBHoe Bpemst 1 https://m.edsoo.ru/T6XN3WBVK
131 PesepBHOE Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 PesepBHoe Bpemst 1 https://m.edsoo.ru/1L4CVP5G8
133 PesepBHOE Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHoe Bpems 1 https://m.edsoo.ru/EPSMZV6J8
135 PesepBHoe Bpems 1 https://m.edsoo.ru/1IET8F6XPS
136 PesepBHoe Bpems 1 https://m.edsoo.ru/G7913B48L
OBUIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOTPAMME



https://m.edsoo.ru/TUTIIED92
https://m.edsoo.ru/VELYQXZD6
https://m.edsoo.ru/LV8CJMO6R
https://m.edsoo.ru/OUQ1ILVQF
https://m.edsoo.ru/UI3Y8YDS7
https://m.edsoo.ru/T6XN3WBVK
https://m.edsoo.ru/3H6SC66XT
https://m.edsoo.ru/1L4CVP5G8
https://m.edsoo.ru/KCD677PMT
https://m.edsoo.ru/EP8MZV6J8
https://m.edsoo.ru/1ET8F6XPS
https://m.edsoo.ru/G7913B48L




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAI[HOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIHNA
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJeHHE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIAMH NPOTrPAMMHOI0O
oOecrieueHus JUIsl pelleHHusl y4eOHbIX 3aJady [0  BbIOpaHHOM

cricnyain3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NpPUHIUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBYOTCPHBIX ceTe

1.3

ITormMmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3ALUNU PA3JIMYHBIX BUI0B

uHpopmarun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMalnuy (3aUCh 4YHUCEN B IO3UIMOHHOM CHUCTEME CYMCIICHHS,
JEIMMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCeX MPOCTHIX YMCEIN B 3aJaHHOM
Jarna3one; o0paboTka MHOTOPA3PSAHBIX IEIbIX YHCEN, aHaJIHu3

CHUMBOJIBHBIX CTPOK U szyrI/Ix), AITOPUTMOB ITIOUCKA U COPTUPOBKHU

1.5

3HaHue q)YHKIII/IOHaHI)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Branenve OCHOBHBIMH CBENEHHUSAMH O 0a3ax TaHHBIX, UX CTPYKType,

CpeaACTBax CO3aHUA U pa6OTH C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYECHU I TEXHOJIOTUN
HUCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IUYHBIX OO0JNACTAX; HaJIW4due
MpeJICTaBlIeHU 00 MCIMONb30BaHUM WH(GOPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ECCHOHATBHBIX cepax

1.8

Branenne TeopeTMYecKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATYypaJIbHOTO YMCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJIHATH IPeoOpa3oBaHUs JIOTUYECKHX BBIPAKEHHI,
UCTOJb3Ys 3aKOHBI alNreOpbl JIOTUKU; ONPEAEATh KpaTyailuii myTh BO
B3BEIIEHHOM TIpade U KOJMYECTBO TMyTell MeXIy BeplIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

YMeHue ucnoap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JIsS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYITUPOBATH IENIb MOACTUPOBAHUS,
BBIIIOJIHATh AHAJIU3 PE3YJIbTATOB, MMOIYUYEHHBIX B XOJ€ MOJCIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJENIH MOJEIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJbTaThl MOJETUPOBAHUS B HATJIAIHOM

BUIC

2.2

YMenue KiIacCU(PUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JaHHBIX
(mporHo3upoBanue,  kiaccupukauus, — KilacTepu3alus,  aHaau3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX IAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJIEIH, NPeoOpa3oBaHUE TaHHBIX,

BU3YyaJin3alud JaHHBIX, HHTCPIPCTAlUA PE3YJIbTATOB
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YMenue  ompenenatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMpPH 33JaHHBIX MapaMeTpax
JUCKpETU3aluu. YMEHHE ONpeNeNsiTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpelaud MpU HU3MEHEHUU

UH(POPMALMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHAJIA CBSI3U
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YMeHne CTpouTh KOj, 00€CIEeUMBAIONINN HAUMEHBIIYIO BO3MOXHYIO

CPEIHIO0 JUTHHY COOOIEHUS TIPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AJITOPUTMBI MMOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKuch ATOrO 4YMCIA B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHUE  BBIIOJHATH

apI/I(I)MeTI/I‘leCKI/Ie onepanr B TO3UIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JHU3bIOHKTUBHOM U
KOHBIOHKTUBHOM HOpMaJIbHBIX (¢opMax 1O 3aJaHHON Tabmiuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTHMHHOCTH  BBICKA3bIBAHUS,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHEBIC JIOTHYCCKUEC YPABHCHUA

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIa4M, CBS3aHHBIC C aHAIM30M
rpadoB (3a4a4u MOCTPOCHUSI ONTHUMAJIBLHOTO MYTH MEXIY BEpITHHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHBIX MyTel MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO AlUKINYEecKoro rpada)

YMeHue UCronb30BaTh JePeBbs P aHAIHU3E U TIOCTPOSHUU KOJIOB U IS

MNpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BLIan(eHHﬁ, Inpu pelICHHUU 3aldayd

IIOMCKA M COPTUPOBKH; YMEHUE CTPOMUTH AEPEBO WIPHI IO 3aJaHHOMY




ITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM Ta6JII/II_[
TPACCUPOBKU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX JaHHBIX

YMeHue omnpenensaTbh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANrOPUTMbI, ABOWYHBIA IOMCK) M HPUBOIUTH IPUMEpPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs OJHOMN

3a1a4u

Brnanenue yHHMBEpPCATbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npeacraBneHusiMu o0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIOMME  KOHCTPYKIIMM;  YMEHHUE  OCYIIECTBIATh  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaTbl  pabOThI
IIPOrpaMMbI TIPH 3aaHHBIX HCXOIHBIX JaHHBIX; OMPEACIATh, IPH KAKKX
UCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX PE3yJIbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommbOke B pabote
nporpaMMbl;  (OPMYITUPOBAaTH  MPEIJIOKEHUS 1O  YIYYIIEHUIO

MporpaMMHOTO KOoJa

VYMeHue peanu30oBbIBaTh Ha BBIOPAaHHOM JJISI  M3Y4YCHHS  SA3BIKE
porpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THTIOBBIE ANTOPUTMBI 00paboTKu quCell, YU CIIOBBIX
MIOCJIE0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTENEH; HaxXxoXKIACHHE MaKCUMaJbHOU
(MMHMMaNBHOM) LU(PBI HATYypaIbHOIO YMCIIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHUS C OCHOBaHUEM, He mnpeBblmalomuM 10; BbeIUUCIEHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BEACHHUS CpEIHETO
apu(QMeTUYeCKOro, MHHMMAJIBHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAaHHBIE PA3JINYHBIX THUIIOB C Y4ETOM OIpAaHMYEHMHM Ha JMaNa3oH X
BO3MOXXHBIX 3HAY€HWH, MPUMEHATh MPHU PEHIeHUH 3a7ad CTPYKTYpPhI
JTAHHBIX (CHUCKHU, CJIOBAapH, CTEKH, OYEpEeIH, IEpPEeBbs); NPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE MOANPOrPAMMBI 7151 00pabOTKH YMCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HUCIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH noamnporpamMmM; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONb30BaTh  JJCKTPOHHbIE TAaONWIBl UL aHAJIH3a,
MIPEJICTABICHHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peleHust, ToA0Op JMHUK TPEH/IA, PEIICHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJb30BaTh TAaOMWYHBIC (PENSIIMOHHBIE) Oa3bl MAAaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHne OpraHu30BBIBaTh JIMYHOE HH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBHCOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIICHHS. MHOTOMpOLIECCOPHBIE CUCTEMBI. PacnipenenéHnbie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa 0O0JBIINX JaHHBIX

[IpyHUKIIBI TOCTPOEHUSI M alIapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Anpecauuss B cetu VHTepHerT.
[Tporokoibl cteka TCP/IP. Cucrema nomeHHbIX uMEH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCTeﬁ

daiinoBas cucrema. Ilouck B daitnoBoii cucreme. [IpuHIMNIBI pa3MeleHus: 1
1.3 uMeHoBaHus (ailioB B AodaroBpeMeHHoN mamstu. LllaGnousl ans omucaHus
rpyni ¢ainos
CkopocTp mepenayd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHHM IepefJaud  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

HIndposanue nanubix. CuUMMeETpUYHbIe U HecuMMeTpuuHble U dpsl. [Huppsr
1.5 npocroit 3amensl. Lludp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

Kozpl, no3Bonsromue oOHapyUBaTh U HCIPABIATh OUIMOKH, BO3HHMKAIOIIME
1.6 pu nepenade qaHHbIX. Paccrosaune Xammunra. KoaupoBanue ¢ NOBTOpEHUEM

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

JlBouuHoe  KOAupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEPHBIE  KOJBI.
)1 JlexonrpoBaHue COOOLIEHH, 3alTMCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAMPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKE KonuyecTBa HHpopmanuu. EnuHuUies!
59 u3MepeHus KonudyectBa uHpopMmanuu. AuaBUTHBIH TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpMALUU. 3aKOH aJJUTHUBHOCTH HHpopmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina LllenHnona

Cuctembl cuMcieHus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
MO3UIIMOHHOM cucTeMe cumciieHns. CBOMCTBA ITO3HMIIMOHHOW 3alyCH YHCla:
23 KOJIM4YECTBO IU(P B 3aIMCH, MPU3HAK JEIMMOCTH YKCiIa HA OCHOBAHHUE CUCTEMBI

CUHCJICHUA. AJ'IFOpI/ITM nepeBoja Mejoro 4ucjia us P-uuHO#l cHuCTeMBI

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

JECSTUUHYI0. AJITOPUTM IEpPEBOJA LENOr0 4HCia U3 JECITUYHOM CHCTEMBI
cuncnenuss B P-nunyto. IlepeBos xoHeUHOH necsTMuHOW aApoOH B P-nunyio.
JlBonuHas, BOCbMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIYy HHMMU. ApHpMeTHYecKHe Omepaluy B MO3ULMOHHBIX CHCTEMax
CUHCIICHUS

TponuHass ypaBHOBELICHHAas CHUCTEMAa CUYUCIECHMs. JIBOMYHO-IECATUYHAS
CUCTEMA CUUCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OnHoGaiiTHbIE KOJIUPOBKHU.
Crannaptr UNICODE. Koauposka UTF-8. Omnpenenenue nHpOpMamOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33/JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
ugeta. LiBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMAMOHHOTO
00BéMa 3BYKOBBIX JJaHHBIX IpHU 3aJaHHBIX 4YaCTOTC MOUCKPCTHU3AllUHU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbIcKa3biBaHUS. BrIckaspIBaTenbHBIE (OPMBI
(npenukatsl). KBaHTOpHI Cy1IeCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOGmuubl UCTUHHOCTHU. Jlornyeckue BbIpaXKECHHUS.
Jlornueckue ToxnaecrBa. Jlornmueckue onepanMuM M ONEpalMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPeoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBCpIHGHHI)Ie JU3BIOHKTHUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC (1)0pMI)I,

AJIITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_[e HUCTUHHOCTH

2.9

Jlormueckue »5iIeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaaaslii cymmarop. [locTpoeHne cxem Ha JIOTHUECKUX 3JIEMEHTAX I10
3aJJaHHOMY JIOTHYE€CKOMY BBIPQXKEHMIO. 3allUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u moxaenupoBanue. llenmn monpenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIIUPYEMOMY OO0BEKTYy WK Tiporieccy. DopManu3anus MPUKIaIHbIX 3a1a4.
[IpencraBieHre pe3ylnbTaTOB MOJAETUPOBAHUS B BHAC, YAOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe MpencTaBIeHHE MaHHBIX (CXEMBI,
TabuLbl, rpaduKm).

[IpeacraBnenue wHENbIX YHUCEN B MaMATH KoMibioTepa. OrpaHHMYE€HHOCTH

JMarna3oHa 4yucell MpH OTpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN JOMOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JOTMYEcCKHEe orepanuu. Jlormdeckuii, apudMeTHUECKH U
uukauyeckuit capuru. lludpoBanue ¢ momoupl0 MOOUTOBOM omepanuu

«uckmouaromee NUJIH»

IIpencraBicHue BENIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEpA. 3Havanlasi 4acTb
U TOpsAoK yMcia. Jlmama3oH 3HAueHWH BENIECTBEHHBIX uuceln. [Ipobiembl
XPAaHEHMS BEILECTBECHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYECHHUEM KOJIUYECTBA
paspsaoB. BelnmonHeHne onepanuil ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oInoOoK IIpHU BBIYUCJIICHUAX

I'padbl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaiIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IyTH MEXAy BepUIMHaMu rpada, OIpelesieHHe KOJU4ecTBa
pPa3IMYHBIX IYyTEH MEXIy BEpPLIIMHAMHM OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrnocoObl 00xona Jepesa.
[IpencraBnenne apudMeTHUECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepEeBbEB MPU ONMUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIET0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJHOM uHdopmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BBII/IFpBII_HHBIC W MPOUTPBINTHBIC ITO3UITNH. BBII/IFpLIIJ_IHLIe CTpaTrerun

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnonp30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOywaromux  cucreMax. lcmonp3oBaHue — METOZOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTopUTMBI U IPOTPaMMHUPOBaHUE

CDOpMaJ'II/IBaL[I/IH TIOHATHSA aJIrOpUTMaA. MarnHa TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OrneHka CIOXHOCTH BBIYMCIEHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOit
IaMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OLeHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJTOPUTMBI NOJIMHOMHUAIBHON
cinoxHoctu. [lepeGopubie anroputmel. IlpuMepsl pa3nMyYHBIX aNTOPUTMOB

peuicHu-d OIHOM 3ala4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH




3.3

Omnpenenenre BO3MOXHBIX PE3yJlbTaTOB pabOThI MPOCTEHIIUX AITOPHUTMOB
yIpaBJIEHUS UCIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpenencHue

HCXOIHBIX NAHHBIX, ITPU KOTOPLIX AJITOPUTM MOXKET AATb Tpe6yeMbn71 pe3yibTaTt

3.4

3.5

3.6

AnropuTMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIEHHUs: pa30uMeHHe 3aluCh YHuClla Ha OTIeNbHble LUQPBI,
HaXOXXJEHUE CYMMBbl U TNpoU3BeNeHHUs LU(Dp, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) U PHL.

[IpencraBnenue uuciaa B BUAE HaOopa MPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMS B cCTeleHb. [IOMCK MHPOCTBIX 4YHMCEd B 33aJaHHOM

Anuara3oHe ¢ IOMOLIBIO aJIlrOPUTMA «PEIICTO 9paToc<1)eHa»
MHOFOp&SpHI{HHe OeJabIC 4YKucila, 3aa4u JUTMHHOM apH(bMeTHKH

S3pix nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl qaHHBIX:
LIEJIOUMCITICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUeCKHe. BeTBneHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. L{UKIbI 10 IEpeMEHHOM.

OO0paboTka qaHHBIX, XpaHAIUXcs B (aitnax. TekcToBbIe U TBOUYHBIE (ailbl.
daiinoBsie nepemMeHHble ((aitnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
daiin.

Pazbuenue 3amaun Ha moa3anadu. [logmporpaMmer (TpotieAypsl U QYHKITHH).

Hcnonb3oBaHue CTaHﬂapTHOﬁ OHOJIMOTEKH S3BIKA MMporpaMMHUpOBaHUs

3.7

3.8

3.9

3.10

Pekypcusi. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnonap3oBaHue cTeka A

opranu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToabl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UHcIeHHble MeTO/bl
pelleHns YypaBHEHMiIl: MeToJ mnepedopa, METOJ IOJIOBUHHOTO JEJeHUs.
[TpuOnm:xE€HHOE BBIYMCIIEHUE IJIUMH KpUBbIX. Bbruncnenue miomanen ¢uryp c
MIOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHUMyMa) (YHKIMHM OJHOW TEPEMEHHOW METOA0M

IIOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QyHKUMH  sA3BIKA
MPOrpaMMHUPOBAHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBJICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
ITOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJEHHOW MOJICTPOKH HA JIPYTYIO
cTpoKy. I'eHepalrusi Bcex cIOB B HEKOTOPOM ai(aBuUTe, yIOBIETBOPSIOIINX
3aJJaHHbIM orpanudeHusiM. IIpeoOpa3oBanue yuciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel M MOCJIEOOBAaTEIbHOCTH 4YHCEI. BrIluncieHue 0606H_IéHHLIX

XapaKTCPUCTUK DJJICMCHTOB MacCCHUBa WA YHCI0BOM oCICaA0BaTCIBHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHs, CpPEIHEro apu(pMeTH4ecKoro, MUHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBe.
AAroput™Mbl paboOTHl C BJIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKa OJJHOMEPHOTO MaccuBa. [IpocTbie METONIbI COPTHPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBondHBIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymepHbIE MaccuBbl (MaTpulbl). AJTOPUTMBI 00pabOTKH JIBYMEpPHBIX
MAacCHBOB: 3allOJJHEHUE JBYMEPHOIO YKCIOBOI'O MACcCHBa I10 3aJIaHHBIM
IpaBWJIaM, IIOMCK 3JIEMEHTa B ABYMEPHOM MAacCCUBE, BBIUMCICHHE MAKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBA, IEPECTAaHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XAII-TaOJHUIIBI.

HOCTpOCHI/Ie aJ'I(baBI/ITHO-‘IaCTOTHOFO CJI0OBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Bpluucienue
apu(pMeTUYECKOro BhIPaXKEHHUS, 3alMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu s BpEMEHHOIO XpaHEHUS! TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHHUMAILHOTO OCTOBHOTO JIepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpaq)a. KonmuectBo Pa3iINIHBIX
nyTeld MeXay BeplIIMHAMH OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpadga.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepeBa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue aepeBa A 3aJaHHOIO apH(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe airopuT™Mbl 00x0/a aepesa. Mcnonp3oBanue creka

Y ouepeu it 00xo/a iepeBa

3.16

3.17

JlnHamMHuueckoe MporpaMMHpPOBAaHUE KaK METO/] PELICHHUS 3a/1a4 C COXpaHEHHEM
MPOMEXYTOUYHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  MOMOILBIO
JMHAMUYECKOTO IMPOrPpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKITHIH,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a41 OIITUMH3AalIUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IMOAXOAA.

I/IHKaHCY.HSII_II/ISI, HacJIcJ0BaHUC, HOJII/IMOp(bI/BM

WNHudopmannoHHbIe TEXHOIOTHH

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4i aHaJIM3a JOaHHBIX: IIPOTHO3UMPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KJIaCTCpusanus, aHaliu3 oTkaoHeHuM. IlocnemoBaTenbHOCTh




4.2

4.3

peleHHs 3a/1a4 aHaTu3a TaHHBIX: COOp MEePBUYHBIX JJAHHBIX, OYMCTKA M OIIEHKA
KayecTBa JaHHBIX, BBIOOp W (WIM) TOCTPOCHHE MOJAETH, MpeoOpasoBaHue
JaHHBIX, BU3yalIu3alus JaHHBIX, HHTEpIpETanys pe3yapTaToB. [IporpaMMHubie
cpeactBa u VHTepHEeT-cepBUCHl U1 0OpaOOTKM M IPEJICTABICHUS JaHHbIX.
Bonpimme nannpie. MammHHOE 00yUeHUE

AHanmu3 JaHHBIX C IOMOIIBIO IEKTPOHHBIX Tabmul. BbluncieHne CyMMBbl,
cpemHero  apu(METHYecKoro, HamOOIbIIero (HAMMEHBIIEro) 3HAYCHUS
auanazoHa. Beluncinenue ko3¢ ¢uiueHTa Koppesislud JBYX pPsI0B JaHHBIX.
[TocTpoenne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. Iloctpoenue
rpapukoB  ¢yHkuuid. IlopbGop  nuHMM  TpeHna,  pelieHue  3anay
MporHo3upoBaHus. PemieHne 3amady oNTUMHU3aLUU C MOMOULIbIO 3JIEKTPOHHBIX

TalJInI

I[I/ICerTI/BaIII/I?I npun MarcMaTUYCCKOM  MOACIIMPOBAHUH  HCIPCPBIBHBIX
IIponIccCCoB. MOI[GJ'II/II)OBEIHI/IC JABHMXKXCHUA. MO,I[GJ'II/IpOBaHI/Ie OHMOJOrMYECKUX
cucteM. MareMaTudecKue MOACIN B OKOHOMUKC. BrerauciauTenbHbIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB SKCIICPUMCHTA. MCTO,I[
HAaMMCHBUINX KBaApPaToOB. OIIGHKa YHCJIOBBIX MTAapaMETPOB MOACIHNPYCMBIX
00BEKTOB M IMpoIeCCoB. BoccranoBnenne 3aBUCHMOCTEH 110 pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAenH. Mertonst  MomnTte-Kapiio. NmuranmonHoe

MOJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I$I

Tabnuunbie (pensiuoHHbIe) Oa3bl MaHHBIX. Tabmuma — mpencTaBiIeHHE
cBeleHni 00 OqHOTHIIHEIX 00bekTax. Iloie, 3amuch. Kiarou Tabaunel. Padora ¢
roToBOi 0a30if NaHHBIX. 3amoiHeHue 0a3bl JaHHBIX. [IOMCK, COpTHpOBKa U
¢buabTpanus JaHHBIX. 3alIPOChl HAa BBIOOPKY JaHHBIX. 3alIPOCHI C TapaMeTpaMH.
Brruucnsemsle nosst B 3anpocax.

MHuorota0ianunble 6a3bl JaHHBIX. TUIBI cBA3eM Mexay Tabnunamu. BHenHuit
kimod. [lemocTHOCTh 6a3bl JaHHBIX. 3anpockl K MHOTOTAaOIMYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBblE  JTOKyMEHTHl.  CHOCKW,
ornapieHue. IIpaBuna  IUTUPOBAaHUS ~ UCTOYHUKOB U O(GOpPMIICHUS

OonbMorpaguIecKux CChIIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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